MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPX/IAIO
IIpopekrop no yuebHoit pabote
Cenuenko I1.B.
«13» 12 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
OCHOBBI ®U3NYECKON U KBAHTOBOM OIITUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.03.02 UHpOoKOMMYHHUKANMOHHBIE TEXHOJOTMU U
CHCTEMBI CBSI3H

Hanpasnennocts (mpoduip) / cienmanuzanus: KBaHToBbIe H ONTHYECKHE CHCTEMBbI CBSA3H

®opma oOydeHus: 3a04Hasi (B TOM YHCJIe ¢ MPUMeHEeHHEeM NHCTAHIMOHHBIX 00pa30oBaTedbHBIX
TEXHOJIOTHil)

Kadenpa: cBepxBbICOKOYACTOTHOI 1 KBaHTOBO# paguorexunku (CBUuKP)

Kypc: 3

Cemectp: 5

VY4eOnsIii man Habopa 2024 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 5 cemectp Bceero Ennaunet

JlekumoHHbBIE 3aHITHUS 8 8 4acoB
[IpakTryeckue 3aHATUA 2 2 4acoB
JlaGopaTopHble 3aHATUS 8 8 4acoB
CamocrositenpHas padbora 110 110 yacoB
CamocrosiTenpHas padoTa 1Mo pyKOBOACTBOM MPETIOaBaTes 10 10 4acoB
KonTtponbHbie paboTbl 2 2 4acoB
[ToaroroBka u craya 3ayera 4 4 4acoB
OO011as TpyJ0€MKOCTh 144 144  dacos
(BKJIFOYAs MPOMEKYTOYHYIO aTTECTALIUIO) 4 3.€.

@OopMBI IPOMEKYTOUHOHN aTTECTALIUU Cemectp KomnuectBo
3auer 5
KonTtponbHbie paboTbl 5 1

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

OUO: Kum M.IO.

Ho/mKHOCTD: [IpeKTop AernapTaMeHTa 1o yuebHoii
pabote

Hata mognucanus: 13.12.2023

YHUKaIbHbBINM IIPOrPaMMHbIN KIIIOY:
ed789cd8-2cc6-4431-a5%-8f386b1d44fa

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IloaroroBka CTyI€HTOB B 00JIACTH (PU3HUECKUX MPUHLIUIIOB (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
ONTUYECKUX, ONTOIEKTPOHHBIX U HEJTMHEHHO-ONTUYECKUX JJIEMEHTOB U YCTPOUCTB.

1.2. 3agauy AUCHUILIUHBI

1. M3y4yeHue OCHOBHBIX MOJOKEHUHN 1 3aKOHOB (DU3UYECKON ¥ KBAHTOBOW ONTHKHU.

2. N3yuenue 3¢ (HexToB B3aUMOACHCTBUS ONTUYECKOTO U3JIYyUEHHUS C BEIIECTBOM C TOUKH 3pEHUS
KJIACCHUECKOM AJICKTPOIMHAMUKY U KBAHTOBOUW (PU3UKH.

3. V3yyeHne OCHOBHBIX NMPUHIIUIIOB PabOTHl U MOCTPOCHHUSI TPUOOPOB U CUCTEM ONTUUYECKOMN
00paboTku nHbOpMaIUH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.01.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-2. Cnocoben
BBIIIOJIHATD PacdCT U
IIPOEKTUPOBAHUE
AJIEMEHTOB U YCTPOUCTB
MH(POKOMMYHHUKAITIOHH
bIX CUCTEM B
COOTBETCTBHHU C
TEXHUYCCKHUM 3a1aHUEM,
B TOM 4YHCJIE C
HCIIOJIb30BAaHUEM
CPEACTB aBTOMAaTU3aLlAH
IMPOCKTUPOBAHUA

[1K-2.1. 3naet meToabl
pacyeTa ¥ IpOEKTUPOBAHHUS
AJIEMEHTOB U YCTPOUCTB
UH(POKOMMYHHUKAIIMOH HBIX
CHUCTEM B COOTBETCTBHH C
TEXHUYECKUM 3a/1aHUEM, B
TOM YHCJIE C UCIIOJIb30BAHUEM
CPEACTB aBTOMAaTU3aLAN
IIPOEKTUPOBAHUSA

3HaeT METO/Ibl HA OCHOBE 3aKOHOB
(bU3NIECKOil ONTHKH, IPUMEHSIEMBbIE IS
pacdeTa ¥ IPOEKTUPOBAHUS ONTUYECKUX U
MHTErPAIBHO-ONTUYECKUX 2JIEMEHTOB
YCTPOUCTB HMH()OKOMMYHHKAIIMOHHBIX
CHUCTEM.

[IK-2.2. YMeeT BBIIOIHSTE
pacyeT v MPOEKTUPOBAHNE
AJIEMEHTOB U YCTPOWCTB
WH()OKOMMYHHKAITMOH HBIX
CHCTEM B COOTBETCTBHM C
TEXHUYECKHUM 3aJaHHEM, B
TOM YHCJIE C UCITOJIb30BaHUEM
CPE/ICTB aBTOMATH3AIUN
MIPOCKTUPOBAHUS

YMeeT BBIMOJIHATH PacyeT ONTHYECKHUX,
BOJIHOBOJIHBIX, AU(PPAKIIMOHHBIX U
MHTETPAIbHO-ONTHYECKUX AJIIEMEHTOB U
YCTPOICTB MHPOKOMMYHHUKAITMOHHBIX CUCTEM
B COOTBETCTBUU C TEXHUUECKHUM 3a/laHUEM.

I1IK-2.3. Bnaneet MmTomaMu
pacyeTa v MPOEKTUPOBAHUS
AJIEMEHTOB U YCTPOUCTB
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM B COOTBETCTBHM C
TEXHHUYCSCKHUM 3aJIaHHEM, B
TOM YHCJIE C HCIIOIB30BaHUEM
CpEACTB aBTOMAaTU3alUU
MIPOEKTUPOBAHUS

Bnaneetr merogamu pacucTa nu
MMPOCKTUPOBAHUA ONITHUYCCKUX U
HHTCTIPAJIbHO-ONITUYCCKUX DJICMCHTOB U
yCTpOﬁCTB I/IH(I)OKOMMYHI/IKEU_II/IOHHLIX
CHCTCM.

I1K-3. Criocoben
MPOBOJUTH PACUETHI T10
IIPOEKTY CETEU U
CpeACTB
UH(POKOMMYHUKAIIH ¢
UCTIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB,
NIPUEMOB U CPE/CTB
ABTOMATH3aIUU
MPOEKTHPOBAHUS

[1K-3.1. 3naet meToabl
pacyeToB MO MPOEKTY CETEN U
cpeacTB HHPOKOMMYHHUKALIUI
C MCIIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB,
NIPUEMOB U CPE/CTB
aBTOMATH3AIUU
POEKTHPOBAHUS

3HaeT CTaHJapTHbIE METO/Ibl HA OCHOBE
(bU3NIECKOil ONTHUKH, UCTIONIB3YEMbIE TIPH
pacdeTax 1o IPOEKTy ONTUYECKUX CETEN U
cpeacTB HHPOKOMMYHHUKALIUH.

[1K-3.2. YMeeT BBINONHATH
pacyeThl 10 MPOEKTY CETe 1
cpeacTB HHHOKOMMYHHUKAITHI
C HCIIOJIb30BaHHEM
CTaHJAPTHBIX METOJIOB,
MIPUEMOB U CPEJICTB
aBTOMAaTH3AIUH
MIPOCKTUPOBAHUS

YMeeT BBITIOHITH PacueThI 1O MTPOCKTY
ONTUYECKUX CETEU U CPENICTB
WH()OKOMMYHHKAITUH, UCTIONIB3YsI
CTaHJapPTHBIC METO/bI HA OCHOBE 3aKOHOB
(bU3UYECKOM ONITHUKH.

I1K-3.3. Bnageet MmeTogamu
pacyeToB MO MPOEKTY CETeH U
cpenctB HHGOKOMMYHUKAIIUN
C MCII0JIL30BaHHEM
CTaHJAPTHBIX METOJIOB,
MIPUEMOB U CPEJICTB
aBTOMAaTH3aluu
MIPOEKTUPOBAHUS

Bnageetr MeToiaMu pacyeToB 110 MPOEKTY
ONTUYECKUX CETEH U CPEACTB
MH(POKOMMYHUKAIUH, UCTIOIb3Ys IPUEMBI U
CpelICTBA aBTOMATU3ALMU TPOEKTUPOBAHMSI.
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ITK-5. Crocoben
pa3zpabaThIBaTh
ACKHU3HBIE U
TEXHUYECKHUE TTPOCKTHI,
TEXHHYECKHE 3aJaHusl Ha
pa3pabOTKy COCTaBHBIX
qacTeil CHCTEM
KBaHTOBBIX
KOMMYHUKaIUN

I1K-5.1. 3HaeT MeTOaBI
pacueTa ¥ MpOeKTUPOBAHUS
9JIEMEHTOB U COCTABHBIX
JacTeH CHUCTEM KBAaHTOBBIX
KOMMYHUKaIUN

3HaeT OCHOBEI B3aUMOJACHCTBUS CBETA C
MaTepHaIbHBIMU CPEJAMH HA KBAHTOBOM
YPOBHE, UCMOJIb3YEMBIE B METO/IAX pacyera u
MPOEKTUPOBAHUSA SJIEMEHTOB U COCTABHBIX
4acTel CUCTEM KBAHTOBBIX KOMMYHUKAIIWM.

IIK-5.2. Ymeer
paszpabaThIBaTh YCKU3HBIC U
TEXHUYECKHE MTPOEKTHI,
TEXHUYECKUE 3aJJaHus Ha
pa3pabOTKy COCTaBHBIX
YyacTel CUCTEM KBAaHTOBBIX
KOMMYHUKaIUN

YMeer pa3pabaTeiBaTh 3CKU3HbBIE U
TEXHUYECKHE TIPOCKTHI, 8 TAK)KE TEXHUUECKUE
3aJ]aHMs Ha pa3pabOTKy COCTABHBIX YaCTeH
CUCTEM KBaHTOBBIX KOMMYHHKAIIM/ HA OCHOBE
ONTUYECKHUX W UHTETPATHHO-ONTHYECKIX
DIIEMEHTOB.

I1K-5.3. Bnaneet MmeTogamu
pacyeTa v MPOEKTUPOBAHUS
3JIEMEHTOB U COCTABHBIX
YacTe CHCTEM KBaHTOBBIX
KOMMYHUKaLAN

Brnageer HaBbIKaMu YTE€HUS U N300paKeHUS
CXEM KBAHTOBBIX KOMMYHHUKALIUI HA OCHOBE
COBPEMEHHOM 3JIeMEHTHOH 0a3bl.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4STHBIX eUHUIL, 144 akageMHUeCcKUX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B

tabmuue 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |Cemectpsl
Bunpl yueOHoM AesTenbHOCTH
4acoB |5 ceMecTp

KonTakTHas padora 00y4awmmxcs ¢ npenogaBaresjiemM, BCero 30 30
JIek1IMOHHBIE 3aHATUSA 8 8
[IpakTryeckue 3aHATUA 2 2
JlaGopaTopHbie 3aHITHS 8 8
CamocrostenbHas paboTa Mo pyKOBOJICTBOM IpenoiaBaTens 10 10
KoHTponbHbIE paboThI 2 2
CamocTosiTesibHAasi padoTa 00y4alOIIMXCsl, BCEro 110 110
[TpopaboTKa JIEKIIMOHHOTO MaTepuaa 26 26
CamocTosTenbHOE U3YYeHHE TeM (BOIIPOCOB) TEOPETHUECKOM YacTh 48 48
JUCLIUTIAHBI
[ToaroToBka k abopatopHoi padbore 8 8
Hanucanue otueta o naGopaTtopHoii padote 12 12
[ToaroToBka K KOHTPOJIBHOM paboTe 16 16
IToaroroBka u caayva 3a4yera 4 4

Oo0mas TpyA0eMKOCTb (B Yacax) 144 144

O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CtpyKkTypa IUCHUIUIMHBI MO pa3zienaM (TeMaMm) U BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.

Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH
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Haspanwmst paznenos Jlex. | Hpak. JIa6. | KonTp. | CPII, Cam. | Beero uacos (663 dopmupyembie
(TeMm) AMCLMIIIINHBI 3att., | st pab. | pad. q. pas., | mpomMexyTOuHOi KOMIIETEHIIUU
q q q aTTECTAIUN)
5 cemecTp
1 OcHOBHBIC HOJIOXKCHUS | 2 - - 2 - 8 12 T1K-2, T1K-3,
JJIEKTPOMATrHUTHON [1K-5
TEOPHH CBETA.
2 Ilnockue 1 1 4 2 24 32 [1K-2, T1K-3,
AJIEKTPOMArHUTHBIE [1K-5
BOJIHBI B 0€3rpaHUYHOM
cpere.
3 Ontuka 1 - 4 2 28 35 [K-2, TIK-3,
OTPaHUYEHHBIX ITK-5
CBETOBBIX ITYYKOB.
4 PacnpocTpaHeHue 1 1 - 2 16 20 [1K-2, T1K-3,
CBETOBBIX BOJIH B ITK-5
MaTepuaibHbIX Cpeaax.
5 DiIeMeHThI KBAHTOBOM 1 - - - 12 13 IIK-2, IIK-3,
OITHKHU. ITIK-5
6 B3aumojeiicTBre 1 - - 4 16 21 T1K-2, TIK-3,
cBeTa ¢ (QU3NIECKUMH ITK-5
MOJISIMU.
7 DIIeMEHTHI 1 - - - 6 7 IIK-2, IIK-3,
HEJIMHEMHOU ONTHUKH. ITK-5
Uroro 3a cemectp| 8 2 8 2 10 | 110 140
Utoro| 8 2 8 2 10 | 110 140

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCIUILIAHBI IPUBEACHO B TaOIuIEe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCITUTIIMHBI

HasBanus TpyaoeMkocTh
pyA CPII, | ®opmupyemblie
pas3zaenoB (Tem) CopeprxaHue pa3aesioB (TeM) TUCHUIUTHHBL (JIleKuMOHHBIE
q KOMIETEHINH
JUCLUILIMHEI 3aHATUSA), U
5 cemecTp
1 OcHOBHEIE Hcropudeckas cipaBka 00 SBOJFOIMH B3TJISI0B Ha 2 0 I1K-2, T1K-3,
MOJIOKEHUS pUpOy CBETa. YpaBHEHUsI MakcBemia. [IK-5

3NEKTPOMAarHuTH |MarepualbHble ypaBHEHHsI. Y paBHEHHSI TPAHUYHBIX
Ol TEOpHUHU CBETA. |yCIOBUH 7151 BEKTOPOB 3JIEKTPOMAarHUTHOIO HOJIA.

Hroro 2 -
2 Ilmockue BonHoBoe ypaBHeHUe 11 O€3rpaHUYHOM CpEJIbI. 1 2 [IK-2, TIK-3,
3JEKTPOMAarHuTH |PacnpocTpaneHue m10CKo BOJHBI B IPOU3BOJIBHOM [IK-5
bI€ BOJIHBI B HampasyieHuu. [loxaspusanus miIockux
O€3rpaHWYHON  |IJIEKTPOMATrHUTHBIX BOJH. OTpaskeHne u
cpene. MIpPEIOMJIEHUE TUIOCKUX CBETOBBIX BOJIH Ha TJIOCKOM
rpaHuue pasnena. KorepeHTHOCTh CBETOBBIX BOJIH.
Hroro 1 2
3 Ontuka VYrnoBoii criekTp riockux BoiH. [lapabonmueckoe 1 2 [K-2, TTK-3,
OrpaHUYEHHBIX |ypaBHeHHE. KpyroBoii rayccoB my4ok. YTJIOBOI IIK-5
CBETOBBIX CIIEKTp rayccoBa Iy4ka. ['ayccoBBI My4YKH BBICILIUX
MyYKOB. NOpsiAKOB. DneMeHThl Pyphre-ONTHKH.
Uroro 1 2
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4
Pacmipoctpanenn
€ CBC€TOBBIX BOJIH
B MaTepHAIBHBIX
cpenax.

Jucnepcus nokasarest IpeaoMIeHUs
JUDIIEKTPUYECKON cpenbl. PacripocTpaHeHHe cBeTa B
HaIpaBIAIOIINX CTPYKTypax. DJIeKTpOMarHuTHas
TEOpHs IUTAHAPHOTO BOIHOBOAA. JlMCIIEpCHOHHOE
ypaBHEHHE IUIaHApPHOI'0 BOJIHOBOZA. AHAIU3
JUCIIEPCHOHHOTIO YPaBHEHUS.

TK-2, TIK-3,
TK-5

Utoro

5 DneMeHTEl
KBaHTOBOI
ONTHKHU.

[Tocrosnuas Ilnanka. IToctynarst bopa.
KopnyckynsipHo-BoaHOBOM nyanu3Mm. Ousznueckas
uHTeprpeTanys BoiH e bpoinsa. CooTHomeHus
HeonpeaeneHHocted. YpasHenue peaunrepa.
Omnepatopsl. ['apMOHUYECKHN OCITUILIATOP.
B3aumoneiicTBre U3MyUYeHUsI ¢ aTOMHBIMU
CHCTEMAaMH.

TK-2, TIK-3,
TK-5

Utoro

6
Bzaumopeticteue
cBeTa ¢
($U3HYECKUMU
MOJISTMH.

OnexTpoonTHyeckuit 3¢ pexT. DeHOMEHONTOTHIECKOEe
OIKMCaHME AIEKTPoOoNTHIeCKOro 3dexTa.
DeKkTpoonTUYecKas MOy Isus pa3bl CBETOBOM
BOJHEL. [IpuMep 3J1eKTpOONTHYECKOT0 MOTYIITOpa
WHTCHCUBHOCTH CBETA.

Axkycroontuueckuii 3pdexr. DeHOMEeHOTOTHIECKOE
OMHCAHKUE aKyCTOONTHYECKOTO ddexTa. Turbl
aKyCTHYECKHX BOJH B TBepIoM Tese. OCHOBHBIE
MpeCTaBIeHNs 00 aKyCTOOITHYECKOM
B3aumoeiicteun. Audpaxmun Pamana—Hata n
Bparra. D¢ dekTuBHOCTL TUPaKIIMOHHBIX
MpOLECCOB. AKYCTOONTUYECKHN MOIYJISTOP.
doropedpakTuBHEIA 3hHekT. MeXxaHU3MBI
MPOCTPAHCTBEHHOTO NepepacIpeielIeHNs] HOCUTeIeH
ANIEKTPHUYECKOT0 3apsia. Mojens ¢poropedpakunu.
Hexkotopsie xapaktepuctuku OPO u
(dhoTopepaKTHBHBIX MaTCPUAJIOB.

[IK-2, TIK-3,
IK-5

Utoro

7 DneMeHThl
HEJIUHENHON
OIITHKH.

DeMEHThI TEOPUU HETMHEHHO—ONTHYECKUX
saprneHuid. KBaapaTnyHas u KyOU4HAs! ONTHYECKUE
HEJTMHEWHOCTH. BO3MOXKHBIE THIIBI HEIMHENHO
ontuieckux dh(HEKToB B cpefiax ¢ KBAPATUIHON U
KyOMYHON HETMHEHHOCTBIO.

Henunelinoe BonHOBOE ypaBHeHue. I'eHepanus
BTOPOW TapPMOHUKH. Y CJI0BHS (Pa30BOro
CHUHXPOHHM3Ma IIpU F€HepaLuu BTOPOI TapMOHUKH.
PacnipocTpaneHne cBETOBOIO ITydKa B
HEJIMHEHHO—ONTHYECKOU Ccpejie.

[K-2, T11K-3,
[K-5

Utoro

Hroro 3a cemecTp

Uroro

5.3. KonTposabHbie padoThI

Buapl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOThI MPUBEIEHBI B Ta0nue 5.3.
Tabmuma 5.3 — KonrpoapHbie paboTh

Ne .. | Buapl KOHTPOIBHBIX PaboT TpynoemkocTs, 4 dopmupyemble KOMIIETEHIIUN
S cemecTp
1 |KOHTpOJ‘IBHa$I pabora 2 [1K-2, IIK-3
Hroro 3a cemectp 2
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Htoro 2

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padoT

HazBanus paznenos (tem) |HaummeHoBaHue 1a00paTOpHBIX dopmupyemsbie
JUCIUTITUHBI pabort Tpynoemkocte, ¥ KOMITETCHIINH
5 cemecTp
2 Ilnockue snekrpomarauTHele |MccnenoBanue nonsipuzanuu 4 T1K-2, IIK-3, TIK-5
BOJIHBI B O€3TpaHUYHOM cpefie. |J1a3epHOro U3ITyYEeHHUS.
HUroro 4
3 OnrTHka OorpaHUuYEeHHBIX Hccnenoanue nudpaxuuu 4 [1K-2, ITK-3, TIK-5
CBETOBBIX ITyYKOB. KOT€PEHTHOT'O M3JIyYEHUs Ha
MIEPUOIUYECKON CTPYKTYpE.
Hroro 4
Uroro 3a cemectp 8
Hroro 8
5.5. lIpakTnyeckue 3aHATHS (CEMUHAPbI)
HauMmeHnoBaHue nMpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B TabmuIe 5.5.
Tabmmia 5.5. — HaumeHoBaHue MPaKTUUECKUX 3aHATUHH (CEMHUHAPOB)
HasBanns pasznenos HanmenoBanue npaktudeckux 3anatuii | Tpynoemkocts, | @opMupyemsie
(TemM) MTUCTIMTUIUHBI (cemuHapoB) q KOMIETEHIINU
5 cemecTp
2 ITnockue BoxHoBOe ypaBHeHUE 151 Oe3rpaHUYHOM 1 [IK-2, TIK-3,
JIEKTPOMAarHUTHBIE cpenbl. Pemenue BOJHOBOIO ypaBHEHHU. ITK-5
BOJIHBI B Oe3rpannyHoil |IInmockue BomHBI. ["TapMOHHYECKHE BOTHBI.
cperne. PacnpocTpaneHue II0CKON BOJIHBI B
MPOU3BOJILHOM HampasieHuu. CTpyKTypa
TIOJISI DJIEKTPOMArHUTHBIX BOJIH.
[Honspusanus mIocKux
3JIEKTPOMArHUTHBIX BOJIH. DJIEMEHTHI JJIs
peoOpa3oBaHUs COCTOSHUS
noJsispu3anuu ceeta. OTpakeHue u
MPEIOMJIICHUE TJIOCKUX CBETOBBIX BOJIH HA
IIJIOCKOM.
Htoro 1
4 PacnpocTpaHeHue Jucnepcus mokazaresis npeioMIICHUS 1 [1K-2, T11K-3,
CBETOBBIX BOJIH B JUAJIEKTPUYECKOMN Cpelibl. [1K-5
MarepuaibHbIX cpefax. |PacnpocTpanenue cBeta B
HaIPaBJISAIOIIUX CTPYKTYypax.
DIEeKTpOMarHuTHasi TEOpus IJIaHAPHOTO
BOJIHOBOJIA. J[MCIEpCHOHHOE YpaBHEHHE
IJIaHAPHOT'O BOJHOBO/A. AHAIN3
JUCIIEPCUOHHOTO YPaBHEHHUSI.
HUroro 1
Hroro 3a cemectp 2
Hroro 2

5.6. KoHTpoJb caMocTOsITeIbHOM PadoThI (KypCcoOBO# POEKT / KypcoBasi padora)
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He npenycMoTpeHo y4eOHbIM M1aHOM
5.7. CamocTosiTesibHass padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabiuue 5.7.

Tabnuma 5.7. — Bunabl caMmocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIe KOMIICTCHIIUN

Ha3Banus paznenoB | Bunel camocrosarensHoil | Tpynoemkocts, | dopmupyemsie DopMmbI
(Tem) AMCUMITITUHBI paboThI q KOMITETEHIINH KOHTPOJIS
S cemecTp
1 OcHOBHBIE [TpopaboTka 4 [1K-2, T11K-3, 3auét
MOJIOKEHUS JIEKIIMOHHOT'O MaTepuaia [1K-5
5JIEKTPOMArHUTHONW | CaMOCTOSTEIIBHOE 4 I1K-2, I1K-3, 3auérT,
Teopuu CBCTa. U3y4YeHHE TeM (BOIIPOCOB) [IK-5 TectupoBanue
TEOPETUYECKON YacTH
JTUCIUILTUHBI
Uroro 8
2 IInockue [IpopaboTka 4 [1K-2, I1K-3, 3auér
DJIEKTPOMATHUTHBIE  |JIEKIMOHHOT'O Marepuasa [1K-5
BOJIHBI B CamocTosTelbHOE 8 I1K-2, I1K-3, 3auér,
Oe3rpaHNIHO Cpele. |pu3yueHne TeM (BOIPOCOB) [IK-5 TectupoBanue
TEOPETUYECKON YacTh
JTUCIUILTUHBI
IToaroroska k 4 I1K-2, I1K-3, JlaGopaTopHas
nabopaTopHoii pabote I1K-5 pabota
Hanucanwue otyera mo 4 I1K-2, IIK-3, Otuer o
nabopaTopHoi pabore [1K-5 nabopaTopHOI
pabote
[ToaroroBka k 4 [1K-2, T1K-3, KonTposnbnas
KOHTPOJIBHOW paboTe I1K-5 pabora
Uroro 24
3 OnTuka [TpopaboTka 4 I1K-2, IIK-3, 3auéT
OTPaHUYEHHBIX JIEKIMOHHOT'O MaTepuaia IIK-5
CBCTOBBIX ITy4KOB. CaMocTOSTEeIIBbHOS 8 I1K-2, I1K-3, 3auér,
U3y4eHHE TeM (BOIIPOCOB) [1K-5 TectupoBanue
TEOPETUYECKON YacTh
JTUCIUILTUHBI
IToaroroBka k 4 [1K-2, TIK-3, Jlaboparopuast
naboparopHoit pabote IK-5 paborta
Hanmcanwne otdgera 1mo 8 I1IK-2, TIK-3, OTuer no
nabopaTopHoi pabore [1K-5 nabopaTopHOI
pabote
[ToaroroBka k 4 [1K-2, T1K-3 KonTposnbnas
KOHTPOJIBHOW paboTe pabora
Uroro 28
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3a4ycTa

4 Pacrmipoctpanenue |[IpopaboTka 4 [1K-2, T1K-3, 3auét
CBETOBBIX BOJIH B JIEKUMOHHOI'O0 MaTepuaia [IK-5
MaTCPUAIBHBIX CamocTosiTenbHOE 8 I1K-2, IIK-3, 3auér,
cpenax. n3ydeHue TeM (BOIpoCcoB) ITK-5 TectupoBanue
TEOPETUYECKON YacTH
JUCHUTUINHBI
IloaroroBka k 4 IIK-2, [IK-3, Kontponbhas
KOHTPOJIbHOH paboTe [IK-5 pabota
Uroro 16
5 DneMeHThl [TpopaboTka 4 ITK-2, TIK-3, 3auét
KBAHTOBOM ONTHKHU. |JEKIIMOHHOTO MaTepuaia TIK-5
CaMocCTOSTEIIBHOS 8 IIK-2, [IK-3, 3auér,
U3y4YEeHHE TEM (BOIIPOCOB) [IK-5 TectupoBanue
TEOPETUYECKON YacTH
JUCIUTUINHBI
Uroro 12
6 B3zaumopeticteue  |I[IpopaboTtka 4 [1K-2, T1K-3, 3auér
cBeTa ¢ (PU3NIECKUMH |JICKIIMOHHOTO MaTepuaia I1K-5
MOJIAMM. CaMocCTOSTEIIBHOS 8 IIK-2, IIK-3, 3auér,
U3y4eHHE TEM (BOIIPOCOB) [IK-5 TectupoBanue
TEOPETUYECKON YacTH
JUCIUTUINHBI
IToaroroBka x 4 I1K-2, I1K-3 KonTposibHas
KOHTPOJILHOH padoTe pabora
Hroro 16
7 DIIeMEHTHI [TpopaboTka 2 IIK-2, [IK-3, 3auér
HEJIMHENHOM ONTUKU. |JIEKIIMOHHOIO Marepuaia IIK-5
CaMocCTOSTEIIFHOC 4 IIK-2, IIK-3, 3auér,
U3y4eHHE TeM (BOIIPOCOB) IIK-5 TectupoBanue
TEOPETUYECKON YacTH
JUCIUTITUHBI
Hroro 6
Hroro 3a cemectp 110
[ToaroroBka u cnaya 4 3auer

Htoro

114

5.8. CooTBeTcTBHE KOMIIETEHUNH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTaBICHO B TabHIIE 5.8.
Tabnuna 5.8 — CooTBETCTBUE KOMIETEHIIHH, (OPMUPYEMBIX IPU U3YUYECHUHU AUCLUILINHBI, U BUIOB

4yeOHOU AeATEIbHOCTH

Buapl yaeOHOI AesTENBHOCTH

dopmupyembie
KOMIICTCHIHH Jlek. | Ilpak. | JIa6. Kowr.Pa6.|CPIT Cam. DopMBI KOHTPOJIA
3aH. | 3aH. | paO. pab.
TK-2 + + + + + | + |3auér, Konrposnshas padora,

JlaboparopHas pabora, OT4er 1o
nabopatopHoit padore,

TectupoBanue
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[1K-3 + + + + + +  |3auér, KonrponbHas padora,
JlabopaTtopHas pabora, OTueT 1o
nabopatopHo padore,
TectupoBanue

I1K-5 + + + + + |3auér, KontponbHas paboTa,
JlabGopaTtopHas pabota, OTueT 1o
nabopaTopHoi padoTe,
TectupoBanue

6. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
PeliTunroBas cuctema He UCMONB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. OcHOBBI PU3HYECKON M KBAHTOBOW ONTHKHU: Y4eOHOE MOCOOUE ISl CTYJIEHTOB, O0YYaIOIIUXCS
o HampasieHuto moarotoBku 11.03.02 «MHPpOKOMMYHUKAITMOHHBIE TEXHOJIOTUH M CUCTEMBI CBSI3HY,
11.04.02 «MMTHOOKOMMYHUKAIIMOHHBIE TEXHOJOTUH M CUCTEMBI CBs3u», 12.04.03 «DoToHUKA H
ontoundopmartuka» / A. C. Ilepun, B. M. lllannapos - 2018. 195 c. JlocTtyn U3 nuyHOro KaOMHETA
CTyJIeHTa. [ DNneKTpOoHHBIN pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/10352.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Bapnansn, B. A. ®usnueckue 0CHOBBI ONTUKH : yueOHoe nocodue / B. A. Bapnausu. — 2-e
u3a., nepepad. — Cankr-IlerepOypr : Jlanb, 2022. — 272 c. JlocTyn U3 IMYHOTO KaOWHETA CTYy/ICHTA.
[DnexTpoHHBIH pecypc]: — Pesxxum goctyna: https://e.lanbook.com/book/212894.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. OcHOBBI PU3NYECKON M KBAHTOBOM ONTHKHU: Y 4eOHO-METOANYECKOE MOCOOUE MO MPAKTUIECKUM
3aHATHSIM U camocTosTensHOoM padote / A. C. Ilepun, B. M. lllangapos - 2018. 57 c. locTyn U3 TUYHOTO
kaOuHeTa cTyieHTa. [ DNeKTpoHHbIN pecypc|: — Pexkum noctyna: https://edu.tusur.ru/publications/10358.

2. HccnenoBaHue MOSIpU3AIMY JIA3€PHOTO U3TyUYeHUs: MeToauueckue yka3zaHus K 1abopaTopHOi
pabore / A. JI. besnmansiii, A. E. Maunens - 2023. 13 c¢. JlocTyn U3 Tu4HOro KaOWHETa CTyAEHTA.
[DnexTpoHHbIil pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/10653.

3. UccnenoBanne nudpakiui KOTEPEHTHOTO H3JIy4YEHHUs Ha MEPUOJAUYECKON CTPYKType:
Metoauueckue ykazaHus kK nabopatopHsiM padotam / A. JI. besmansiii, A. E. Mangens - 2023. 10 c.
Hoctyn u3 nudyHoro kabuHeTa CTyAeHTa. [DIEeKTpoHHBIN pecypc|: — Pexum goctymna:
https://edu.tusur.ru/publications/10654.

4. OcHOBBI (PM3MYECKON U KBAHTOBOI ONTUKU: YUeOHO-METOINYECKOE MOcOoOUe MO MPaKTUYECKUM
3aHATHSIM U camocTosTensHoM padote / A. C. Ilepun, B. M. lllangapos - 2018. 57 c. locTyn u3 TUYHOTO
kaOuHeTa cTyieHTa. [ DNeKTpoHHbIN pecypc|: — Pexkum noctyna: https://edu.tusur.ru/publications/10358.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHMYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-METOJMYSCKIE MAaTePHAITBI JUIsI CAMOCTOSTEILHON PabOThl 00YYArOIIUXCSl U3 YHCIIA JIHIL C
OTPAaHUYCHHBIMU BO3MOXXHOCTSAMH 3J0POBbS W HMHBAJIKIOB MNPEIOCTABIAITCI B (Gopmax,
aIalITUPOBAHHBIX K OIPAHUYCHUSIM MX 3JI0POBbS M BOCIPUSITUS MHPOPMAIIH.

JI1s1 SN ¢ HAPYIIeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONIOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.
7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. besnaneiif, A. JI. OcHOBH ¢U3UUECKON M KBAHTOBOW ONTHUKHU [DIEKTPOHHBIN pecypc]:
anexkTpoHHbIH Kype / A. JI. besnansiii. — Tomck: @10, TYCVYP, 2023. (moctymn u3 TU4HOTO KabuHETa
CTYJICHTA) .

7.5. CoBpeMeHHbIe TPOo(eccuoHATIbHBbIE 0a3bl JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

[Ipu u3yyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palaTrhcsi K COBpEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNTHHbI

8.1. O6mue TpedGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIIAHBI

JUis mpoBeeHUS 3aHATUHN JICKIIMOHHOTO THUIIA, TPYIIIOBBIX M MHIWBHYyaIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJISI ¥ TIPOMEKYTOYHOH aTTeCTAIlUH UCTIONB3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbio. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMAaTUYECKHE WILTIOCTPAIMH IO JIEKIIMOHHBIM pa3zesiaM TUCIIUILTHHEI.

VY4aeOHast ayIMTOPHS UTSI TPOBEIACHUS 3aHATHI MPAKTHYECKOTO U JIA0OPATOPHOTO TUTIA, TPYTIITOBBIX
U MHIWBUIYAJIBHBIX KOHCYJBTAMH, TEKYIIEro KOHTPOJS W NMPOMEXKYTOUYHOH aTTEeCTALMH, IS
BBITIOJTHEHUS] KYPCOBBIX pabOT/IPOEKTOB

634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 207 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Beb-kamepa - 6 mT.;

- Haymnuku ¢ MUKpopOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice 7.0.6.2;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacIOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMalnoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;

- Google Chrome.
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8.3. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIUI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCIUTITUHBI KOMITETCHIINH
1 OcHOBHBIE MOJIOKEHUS [1K-2, T1K-3, 3auér Ilepeuenb BOIPOCOB 115t
AJIEKTPOMArHUTHOW TEOPUH [IK-5 3a4eTa
CBCTAa. TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 ITnockue snekrpomarauthbie |I1K-2, TTK-3, 3auét [Tepeuens BOIpOCOB IJist
BOJIHBI B Oe3rpanuyHoii cpene. |I1K-5 3a4era
KoHntpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
JlaboparopHas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
Ortyer no Tewmbl 1abopaTopHbIX PabOT
nabopaTopHOH
pabote
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3 OnTuka orpaHMYEHHBIX [IK-2, TIK-3, 3auér [Iepeuyens BonpocoB i
CBETOBBIX IIyYKOB. [IK-5 3a4era
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
4 Pacnipoctpanenue ceetoBbix  |[1K-2, T1K-3, 3auér [Iepeuens BOIIPOCOB 1Ist
BOJIH B MaTepualibHbIX cpenax. |I1K-5 3adera
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabora BapHAHTOB (3aIaHUIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJlaHNN
5 DneMeHThl KBaHTOBOM [K-2, TIK-3, 3auér IIepeuens BonpocoB 11t
OINTHKHU. IIK-5 3a4era
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aaHUI
6 B3aumonelicTBue cBeTa ¢ IIK-2, TIK-3, 3auér IIepeyens BOIpoCcoB 11t
(GU3NYECKUMU TOJISIMH. IIK-5 3a4eTa
KoHntpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3aIaHMIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
7 DneMeHThl HENMUHEWHOM I1K-2, TIK-3, 3auér IIepeyens BOonpocoB it
OITHKHU. IIK-5 3a4era
TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAUCLUIINHE
®opmynaupoBka TpeOOBaHMI K CTENeHN C(hOPMUPOBAHHOCTH
Onenka bamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh yMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUHN WITH HaBBIKOB WA
CYMMBI OaJIOB 3HaHUS YaCTUIHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHNE
yYMEHHUE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kakue 4acTHIbl IEPEHOCT ONTUYECKYIO SHEPTUIO?
a) DOTOHBI.
0) ®OHOHBL.
B) DJIEKTPOHBI.
r) YacTHI1Ibl ONTHUYECKYIO SHEPTUIO HE MEPEHOCHT.
2. Tonspu3oBaHHON Ha3bIBAETCSI CBETOBAS BOJIHA. ..
a) c Bektopamu E u H, HanpaBiieHne KOTOPBIX MOXKET ObITh OJHO3HAYHO ONPEEIICHO B JIH000H
MOMEHT BPEMEHH.
0) c Bektopamu E u H, HanpaBiieHue KOTOPBIX MOXET ObITh OJIHO3HAYHO ONpPEIEICHO B
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OTpe/ieNIeHHbI MOMEHT BpEMEHHU.
B) BekTop E KOTOpOii pacmosokeH BIoib ocu X.
r) BeKTop E KOTOpOIi pacnosioxkeH B0JIb OCH Y.
3. Tlonspuzanus CBETOBOM BOJIHBI ACIUTCS HA THUIIBI:
a) JIMHEWHas1, cheprdeckas, Kpyropas.
0) MI0CKast, BBITYKJIas.
B) JINHEWHAs, DJUIMIITUYECKAs, KPYTOBasl.
I') TUHEHasl, TAHTeHLMaIbHasl.
4. TInocKkoCTh MONSIPU3ALMHI — 3TO IIIOCKOCTb...
a) mpoxozsmas yepe3 Bektop E u Bekrop H.
0) mpoxopsiias yepes BekTop E u BekTop k.
B) Ipoxosinas yepe3 BekTop E u rpanuily paszaena AByx cpell.
) mpoxosmias yepe3 Bektop E u BexTop k.
5. Tlpunnun [roiireHca: Kaxxaas TOYKa BOJTHOBOTO (PpOHTA...
a) SIBJIIETCA UCTOYHUKOM BTOPUYHBIX IIOCKUX BOJIH.
0) ABJISICTCSI ICTOYHUKOM BTOPUYHBIX CHEPUICCKUX BOJIH.
B) SIBJIICTCSI HCTOYHUKOM BOJIH C ©'3MEHEHHON 4acTOTOM.
T') HE SIBJSETCS] HCTOYHUKOM BOJIH.
6. Kak n3meHuTCS 4acToTa CBETa MpH Mepexoe U3 BaKyyMa B MPO3payHYIO Cpely C IoKa3zaTeaeM
npeaomieHus n=27
a) YBenuuurcs B 4 paza.
0) YBenuuutcs B 2 pasa.
B) YMeHbIIUTCA B 2 pasa.
r) He u3menurces.
7. Dnexrpoontuyeckuit 3Pppekt — 310 A3 PexT. ..
a) U3MEHEHHUsI 0Ka3aTesl IPEJIOMIICHHUS CPEe/Ibl MOJ1 AeCTBHEM MOCTOSHHOTO HIIM IEPEMEHHOTO
AIIEKTPUYECKOTO TOJIS.
0) U3MeHeHus MoKa3aTelis NPEeJIOMIICHUS Cpebl MO AEHUCTBUEM MOCTOSHHOIO 3JEKTPUYECKOTO
OIS
B) M3MEHEHUS KPUCTAUNIMYECKON CTPYKTYyphl MaTepuala MoJa JeHCTBHEM MOCTOSHHOTO
AIIEKTPUYECKOTO MOJIS.
r) U3MeHeHus KodpduuueHTa NOIIOMIEHUS MaTepuaia MoJa JeHcTBUEM MOJ JeicTBUEM
MOCTOSIHHOT'O UJTH MIEPEMEHHOT0 3IEKTPUUYECKOTO MOJIsI.
8. IIpaBuiio yactoT bopa MOXHO 3amucaTh B BUJIE. ..

a) ho = En — Em.
06) hw = En + Em.
B) ho = En \ Em.

r) ho = En * Em.

9. AHM30TPOMHOI CPEeAOi HA3bIBAIOT TAKYIO CPELY...

a) B KOTOpOW HaOdI0JaeTCa pa3jindue CBOWCTB CpPeabl B 3aBUCHMOCTH OT BHIOPAHHOTO
HaIpPaBIICHUS.
0) B KOTOPOI HET pa3Iuyusi CBOMCTB CPE/bl B 3aBUCHMOCTH OT BHIOPAaHHOTO HAPABJICHHUS.
B) B KOTOPOW 3HAYEHUS € U |1 OJMHAKOBBI.
') B KOTOPOIl 3HAUYEHHUS € U [L UMEIOT OTHOIICHUE V5.

10. Yto cBsI3bIBAET MapaMeTp AUAIEKTPUUECKON BOCIIPUMMYUBOCTU CPEIbI ) ?
a) JlusnekTpudeckyio NpOHUIIAEMOCTb CPEbI C HAMIPSKEHHOCTHIO MOJIS.
0) [Monspu3anuio cpeasbl ¢ HaMPsHKEHHOCTHIO MOJIS.
B) ®a3y BOJIHBI C HANIPSKEHHOCTHIO MOJIS.
r') AMIUTUTYy BOJIHBI C HANIPS’KEHHOCTHIO MOJIS.

11. Yroa bprocrepa — 3T0 yros, npu KOTOPOM. ..
a) MPOLIEAIINN JIyd OTCYTCTBYET.
0) OTpaKCHHBIN JTy4 HEMOJIIPU30BaH.
B) OTPa)KEHHBIH JIy4 MOJHOCTHIO MOJIIPU30BaH.
T') YroJl OTpa)KE€HHUs OOJIbIIE yTJIa TaCHUsI.

12. 3akon CHemyca ONMKUCHIBAET. ..
a) OTpa)KEHUE CBETA Ha TpaHUIle pa3/ena AByX Cpel.
0) mpenoMJIeHHEe CBETA Ha TPaHMIIC pa3jieiia AByX cpesl.
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13.

14.

15.

16.

17.

18.

19.

20.

B) MOJISIPU3AIIMIO CBETAa Ha TPaHUIIE pasjiena IByX Cpell.

T') MOTJIOLIEHUE CBETA Ha TPaHUIIEe pa3jiena IByX Cpel.

3akon Manroca — (pU3UYECKUN 3aKOH, BBIPAXKAIOIINNA 3aBUCUMOCTb. . .

a) OTpa)KEHUE CBETA Ha TpaHUIle pa3/iena ABYX Cpel.

0) mpenoMJIeHHEe CBETa Ha TPaHMIIC pa3jieiia AByX cpesl.

B) TIOIJIOIICHHUS CBETa B MOJISIpU3ATOPE.

I) UHTEHCHUBHOCTH JMHEWHO-MOJIIPU30BAHHOTO CBETA IOCJE €T0 MPOXOXKICHHUS 4Yepe3
MOJIIPU3ATOP OT yIiia MEXAY IUIOCKOCTSIMU MOJISIpU3alliY NMaJarollero CBeTa U Mojspu3aTropa.
SBnsgercs nu TenuoBas AUPPy3us HOCUTeNed 3apsaa OIHUM U3 MEXaHU3MOB
MIPOCTPAHCTBEHHOTO MepepacnpeesieHus: HocuTenen 3apsaa?

a) Jla.

0) Her.

B) ToJIbKO B MeTayIax.

r) TOIBKO B KUIKOCTSX.

dotopedpakTuBHbIi 3QPEKT — 3T0 D DEKT. ..

a) U3MEHEeHHUsI 0Ka3aTessl IPeJoMIICHUS O] IeHCTBUEM CBETA.

0) n3meHeHus kod(puimeHTa oTpaXxeHus Mo/ IeHCTBUEM CBETA.

B) U3MEHEHUS MOKa3aTess MPeIoMIICHUs Cpebl MO AEHUCTBHEM MOCTOSHHOIO 3JEKTPHUUYECKOTO
OIS

') HUYEro U3 MepeyrcIeHHOrO0.

B cpenax, ¢ KakuM TUIIOM HEJIMHEHHOCTH BO3MOYXHA F€HEpalusi BTOPO rapMOHHUKU?

a) Tonpko B TUHEHHBIX cpeax.

0) B cpenax ¢ kyOMuHO# HETMHEWHOCTHIO.

B) B cpenax ¢ kBagpaTHIHON HETMHEHHOCTHIO.

r) HeT npaBmipHOTO OTBETA.

[Ipossnenue doropedpakTuBHOrO 3PdHeKTa MPOUCXOIUT, €CIIM B pacCMaTpPUBAEMOM cpele
pa3BUBAIOTCS CIEAYIOLIUE 3JIEMEHTAPHBIE TPOLIECCHI. . .

a) GoTOBO30YX ACHHUE CBOOOTHBIX HOCUTENICH dJIEKTPUIECKOTO 3apsia.

0) mpOCTpaHCTBEHHOE Mepepacipeie]ieHle HoCUTeNel 3apsiia.

B) MOJYJISILIMS TOKA3aTesl MPEJIOMIICHHUS CPEJIbI.

') BCE OTBETHI BEPHHI.

Hudpakauonnast 3G hekTHBHOCTh GOTOPEPAKTUBHBIX PEIICTOK OMPEACIISICTCS C TOMOIIBIO ...
a) popmysl KorenpHuka.

0) hopmysbl DHHIITEHHA.

B) hopmynel @paynrodepa.

r) popmysl KomepHuka.

AxyctoonTudeckuii 3pPeKT — 3TO ABICHUE B3aUMOICHCTBHS ...

a) CBETOBBIX BOJIH C aKyCTHUYECKHMH BO3MYIICHUSMHU, PACIIPOCTPAHSIIOMIMMHUCS B HEYIPYTroil
cpere.

0) CBETOBBIX BOJIH C aKyCTUYECKMMH BO3MYUIICHUSIMU, PACIPOCTPAHAIOUIUMHUCS B YIPYTOM
cpere.

B) aKyCTMYECKUX BOJIH C CBETOBBIMH BO3MYUICHHUSIMHU, PACIPOCTPAHSIONIUMUCS B YIPYroi
cpere.

I') aKyCTUYECKUX BOJIH C CBETOBBIMH BO3MYIICHUSMH, PACIIPOCTPAHAIOIIUMUCS B HEYNIPYTOn
cpere.

KeppoBckumu cpeamMu Ha3bIBAIOT CPEJIBI. ..

a) JINHCWHBIC.

0) ¢ KyOMYHOI HETMHEHHOCTBIO.

B) C KBaIpaTUYHON HEIIMHEHHOCTHIO.

') HET IPaBUJIBLHOTO OTBETA.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

IIpuBeneHb! npuMepsl TUINOBBIX 3a/laHUM, COCTaBJICHHBIX 10 IPOUIEHHBIM pa3zesiaM AUCLUIIINHBL.
TEMA: OcHOBHBIE MOJIOKEHUS (PU3UUECKON ONTUKH.

1.
2.
3.

MarepuaibHOCTb 3JIEKTPOMArHUTHOIO ITOJIS.
BekTopsl, XapakTepu3yOIIKe dJIEKTPOMAarHUTHOE IOJIE.
VYpaBHeHus: MakcBesia B MHTETpajibHOU opMme.
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Teopembl BEKTOPHOTO aHAIM3a [Tl CBSI3U XapaKTEPUCTUK CKAIPHBIX U BEKTOPHBIX MOJIEH.
VYpasuenus Makcsemia B nuddepeHimanbHoin Gpopme.
MatepuanbHble ypaBHEHUS.
['panuuHbIE YCIOBUS ISl HOPMAJIBHBIX COCTABIISIOUINX JIEKTPUUECKOTO MOJIS.
['panuuHbIe YCIOBUS ISl HOPMAJIBHBIX COCTABIISIONIMX MAarHUTHOTO TOJIS.
['panuyHbIe YCIOBUS ISl TAHT€HIIMATIBHBIX COCTABIISIIONIMX 3JIEKTPUUYECKOTO MOJIS.
10. I'panuuHbIe YCIOBUS IS TAHT€HIIUATIBHBIX COCTABIISIONIMX MAarHUTHOTO TIOJISL.

11. BonHOBOE ypaBHEHHE JIs SJIEKTPUUECKOTO 1 MArHUTHOT'O BEKTOPOB.

12. TInockue BOJIHBI KaK MPOCTEUIIIEE PELICHHE BOJTHOBOTO YPaBHEHUSI.

13. CumBosmueckas ¢opma 3amucH JJIs OIS TUIOCKUX BOJIH.

14. PactipocTpaHeHue MIOCKON BOJHBI B TPOU3BOJbHOM HAIPaBJICHHH.

15. Tlonepeunasi CTpyKTypa moJisi INIOCKKUX BOJIH.

16. Tonapuzanus ceera. HenonsipuzoBaHHbli cBeT. YaCTUYHO MO PU30BaHHBIN CBET.

17. JIuneitnas, Kpyrosasi, JUTMIITHYECKAs MOJApU3ALIHSL.

18. Ilongpu3allMOHHBIE SJIEMEHTHI. JJUXPOU3M M ONTHYECKAS AHU30TPOIIHS.

19. TlonsapuzalMOHHBIE IPU3MBI.

20. ®a30Bbl€ MIIACTUHKH.

TEMA: Ontuka orpaHM4€HHBIX CBETOBBIX ITyYKOB.

21. IloHsiTHe yIIOBOTO CIEKTPa MIIOCKUX BOJIH.

22. IlpubnuxeHHoe pelieHne AM(PpakiIMOHHBIX 337a4 HAa OCHOBE YIJIOBOT'O CIIEKTPA MIOCKUX BOJH.

23. [Tapabonuyeckoe ypaBHEHHE.

24. I'ayccoB cBeTOBOM IMy4oK. OCHOBHBIE CBOMCTBA, MOJIE rayCcCcoBa My4Ka.

25. I'ayccoBbl MOJIbI BBICIIUX TOPSIAKOB.

26. CyTb U TOCTOMHCTBA METOJIOB ONTHYECKOW 00paboTKM HHPOpMAIIUHU.

27. IIpeobpazoBanne Oypre B ONTHUECKON CHCTEME.

28. IIpocTpancTBeHHast GUIBTPAIUSA B ONTHYECKUX CHCTEMaX.

TEMA: OcHOBHBIE TIOJIOKEHHUST KBAHTOBOM (PM3UKH ¥ KBAHTOBOW OTITHKHU.

29. Tloctosinnas I[lmanka u moctynatsel bopa kak OCHOBHBIE MOJIOKEHHUS, MTOCIYKUBIINE TOTYKOM
JUISL pa3BUTHS KBAaHTOBBIX MTPE/ICTABICHHIA.

30. Bosnsl e bpoiiiist, ©X BEpOSITHOCTHASA TpaKTOBKa. KOPIyCKYJISpHO - BOJTHOBOM JyaJIM3M.

31. CoOTHOIIEHUS] HEOMTPEAETIEHHOCTEMH.

32. Onepartopsl U pU3NUECKUE BETUYNHBI B KBAHTOBOW MexaHuKe. [[oHsATHE caMOCONPSIKEHHOTO
oreparopa.

33. CoOcTBeHHBIE PYyHKIIMM U COOCTBEHHBIC 3HAUCHUS OMEpaTopoB. [IpuMepsl NUCKPETHOTO U
HEMPEPHIBHOTO CIIEKTPOB.

34. 'apMOHUYECKU OCUUIIISATOP.

35. Ypasuenue lIpeaunrepa.

36. UnaynupoBaHHbIe U CIIOHTaHHBIE Tiepexoanl. KoadduuuenTsr DWHIITEHHA H COOTHOIICHUE
MEX1y HUMH.

37. DHepreTU4ecKrue ypOBHU CBOOOTHBIX MOJIEKYI.

38. BzaumogaencTBUE AJIEKTPOMArHUTHOW BOJIHBI C JBYXYPOBHEBOW KBAaHTOBOW CHCTEMOMU.
Kunernueckue ypaBHEHUs Il JBYXYPOBHEBOW KBAHTOBOW CHCTEMBI.

TEMA: PacnipocTpaHeHHE CBETOBBIX BOJIH B MaT€PUAIIbHBIX Cpeaax.

39. IinanapHbIi ONTUYECKHUI BOJTHOBO/.

40. Mopl IJIaHapHOTO BOJIHOBOJIA.

41. BonnoBoe ypaBuenue aist TE- mon.

42. Pemienue 1715 oJieH MIaHapHOTO BOJHOBOIA.

43. JlucnepcuoHHOE ypaBHEHHE TUIAHAPHOTO BOJIHOBO/IA.

44. Marepuaibl HHTErPAIbHON ONTUKH.

45. CBs3aHHEIE OIITUYECKHE BOJTHOBOIEL.

46. PactipocTpaHeHHE CBETOBBIX BOJIH B MEPUOJUYECKUX CTPYKTypax.

TEMA: B3aumozeiicTBue cBeTa ¢ GU3NISCKUMH MOISIMHU.

47. DnextpoonTuieckuii 3¢ pext. DeHOMEHOTOTUIECKOe ONUCaHHE.

48. «IlonepeyuHblii» 3AEKTPOONTUYECKUNA MOTYJISTOP.

49. Akycroontuieckuii 3¢ pext. DeHoMeHOTOTUYECKast TEOPHSI.

50. Pexxumbl qudpakimu cBeTa Ha akycTudeckux BosiHax. Judpakuus Pamana-Hata u qudpakmums
bporra.

XN R
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51. AKyCTOONTUYECKHIT MOAYJIATOP.

52. ®ortopedpakTuBHbIH 3dPekT. MexaHu3Mbl TPOCTPAHCTBEHHOTO pa3ejeHUs HOCHTENeH
3apsja.

53. KuHeTuka 3amucu M pejlakCallud d3JEMEHTapHbIX TroJIorpaMM B MaTrepuajie ¢
$GOTOBONBTAMYECKUM MEXAaHHU3MOM TpaHCIOpPTa HOCHUTENEH 3apsja.

TEMA: DneMeHTbl HETMHEMHOW ONTUKH.

54. IloHsATHE HEMMHEWHO — ONTHUYECKON Cpelbl U BEINYMHA MHTEHCHUBHOCTH CBETOBOIO IOJI,
HeoOxoauMast AJisl IPOSIBJICHUS HETMHEITHO - ONTUYECKUX CBOMCTB CPE/Ibl.

55. BeipaxkeHue 1151 TUAJAEKTPUYECKON MPOHUIIAEMOCTH CPEJIbl ¢ KBAIPATUUHOW HEJIMHEMHOCTBIO U
BO3MOJKHBIE HETMHEHHO — onTrueckue 3P (HeKThl B TAKOU cpejie.

56. BeipakeHue sl TUAIEKTPUIECKON TPOHUIIAEMOCTH CPEAbl ¢ KyOUYHOW HEJIMHEWHOCTHIO U
BO3MOJKHBIE HETMHEHHO — onTrueckue 3P (HeKThl B TAKOU cpejie.

57. IIpocTpaHCTBEHHOE CAaMOBO3/ICHCTBUE CBETOBBIX ITyYKOB B CpeJie C KyOMYHOM HETMHEHHOCTHIO.
[IpocTpaHCTBEHHBIE ONITUYECKHE COIUTOHBI.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

IInockue cBETOBBIE BOJIHBI.

Judpakuus cBera Ha UIETU U NEPUOTUIECKUX CTPYKTypax.

I'ayccoBBI CBETOBBIE ITyUYKH.

ITocrostnHas [limanka u 3Heprus KBaHTa. DHEPreTMYECKUE YPOBHU M 4acTOTAa KBAaHTOBOIO
nepexoja.

5. B3aumoneiicTBus cBeTa ¢ GU3NIECKUMU TOJSIMH.

L=

9.1.4. Tembl J1a00paTOPHBIX PadoT

. UccnenoBanue nosisipuszaiuy Ja3epHOro U3myyeHusl.
. UccnenoBanue nudpakuny KOrepeHTHOTO U3JTyUYeHHUsl Ha EPUOINYECKON CTPYKTYpeE.

N —

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAEISAsS OCHOBHBIE UJEU; HA OCHOBAaHUHU
N3yYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHUIEro MaTepuaa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnrcanue BeOMHApPOB U 3alTUCH BEOMHAPOB MyOJIMKYIOTCS B 3JIEKTPOHHOM KypcCe 110 TUCIHUIIHHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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