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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).

Hnnexc auciumumasl: b1.B.J1B.01.03.02.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH

IIK-1. Crocoben
BBIIOJIHATH
MaTeMaTU4eCKoe U
KOMITHIOTEPHOE
MOJICIIUPOBAHNE
00BEKTOB M MPOIECCOB
WH()OKOMMYHHUKAITMOHH
BIX CETEH U CUCTEM II0
TUIIOBBIM METOIMKAM
JUTSL peIIeHUS
poeCCUOHATBHBIX
3a7a4

IIK-1.1. 3HaeT THIIOBEIC
METOAbI MATEMATHYSCKOIO
MOJICIIUPOBAHUS,
HCIIOJIb3yEMBIC B
CIIeUATTU3UPYEMBIX
MPUKJIAIHBIX TTpOrpamMmax st
MIPOCKTUPOBAHUS U
pa3paboTKu
PATMOTEXHUYECKUX CUCTEM

3HaeT TUIMOBBIC METOIBI METOIBI
MaTeMaTH4eCKOr0 MOJICITUPOBAHMSI,
MIpUMEHsIeMbIC ISl pacyeTa 1
MIPOCKTUPOBAHUS ONITHYECKUX U
HWHTETPAIbHO-ONITHYECKUX 2JIEMEHTOB
PATUOTEXHUYECKUX YCTPONCTB U CUCTEM.

IIK-1.2. YMeeT BBIIOTHSTE
MOJIETTUPOBAHUE (PUINIECKUX
00BEKTOB U MPOLIECCOB C
HCIIOJIb30BaHHEM
CHEIHAIN3UPOBAHHBIX
MPUKIATHBIX TPOTPaMM

YMeeT BBIIIOJIHATh pacueT ONTUYCCKUX U
HHTCTIPAJIbHO-ONITUYCCKHUX DJICMCHTOB, a
TAKIKEC MOACIIMPOBAHUEC ITPOLICCCOB
B3aHMOJEHCTBHUI H3JTy4YCHUs C
MaTCpHUaJIbHBIMHA CPpEAaMU U DJICMCHTAMU
OIITHKH.

[T1K-1.3. BnaaeeT TUTIOBBIMH
METOAMKAMHU Pa3pabOTKH
PaJIMORIJIEKTPOHHBIX CPEJICTB U
UX COCTaBHBIX YaCTCH, B TOM
YHCJIC C UCIIOJIb30BAHUEM
MPHUKJIATHBIX TPOTPaMM

Brnaneer MmeTogamu pa3pabOTKU ONTHYECKUX
W UHTCTPAJIbHO-OINITUYCCKUX 3JICMCHTOB
PaguOdJIEKTPOHHBIX YCTPOUCTB.
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI IT0 BUIaM YUY€OHOU ACSTEIbHOCTH

Beero  |Cemectpsl

Bunbl yueOHO# nesTenbHOCTH
4acoB 5 cemectp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 58 58
JIeKIIMOHHbBIE 3aHATUS 28 28
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 12 12
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 86 86
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 38 38
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 28 28
[ToaroToBka K KOHTPOJIBHOM paboTe 20 20
O0mas Tpyr0eMKOCTh (B 4yacax) 144 144
OO0mas Tpyr0eMKoCTh (B 3.e.) 4 4

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero yacos

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. (6e3 dopmupyembie
JUCITUTUTUHBI 3aH., 9| 3aH., 94 | pad. |pal., g KOMITETCHITHT
HK3aMEHa)
5 cemecTp
1 Beenenue 1 - - 2 3 [K-1
2 OCHOBHBIE MOJIOKEHUS 8 6 8 26 48 [TK-1
(U3UYECKON OTITUKHI
3 OnTHKa OrpaHMYECHHBIX CBETOBBIX 4 4 4 22 34 [TK-1
My4YKOB
4 OCHOBHBIE MOJIOKEHHSI KBAHTOBOM 4 2 - 10 16 [K-1
(U3UKK ¥ KBAHTOBOW ONTHKHU
S PacnipocTpaHeHH€e CBETOBBIX BOJH 4 2 - 10 16 [TK-1
B MaTepHUaIbHBIX CpeIax
6 B3anMonelicTBuE CBETA C 4 4 - 10 18 T1K-1
bu3nYECKUMHU TOJISAMU
7 DneMeHTbl HETUHEHHON ONTUKHU 3 - - 6 9 [K-1
Uroro 3a cemectp| 28 18 12 86 144
Uroro| 28 18 12 86 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHIM) IPUBEICHO B Tabmuiie 5.2.
Tabnuma 5.2 — Coneprxanue pas3ienaoB (TEM) TUCHUILIAHEI (B T.4. TIO JCKIUSIM)
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TpynoemkocTs

HasBanus paznenoB | Coaepskanue paszienoB (T€M) TUCHUILIIUHEI (B dopmupyemble
(Tem) TUCHIUIUTAHBI T.4. 110 JICKIUSIM) (MeKUHOHHEIC KOMIIETEHIINU
3aHATHSA), U
5 cemecTp
1 Beenenue Llenb 1 3a1aun Kypcea, popMupyembie 1 IIK-1
KOMIIETEHLIMM U MECTO JUCIUIUINHBI B
y4eOHOM IpoLecce.
Hroro 1
2 OCHOBHEIE VYpaBHenus MakcBesia AJisi AUJIEKTPUIECKON 8 TIK-1
MTOJIOKEHUS cpensl. MaTepralibHbIe ypaBHEHUS. Y PABHEHUS
(M3UYECKON ONITUKHU |TPaHWYHBIX YCIOBHH. BolHOBOE ypaBHEHHE.
[Tonsipuzanusa ceera. [lonspuzanmonHbie
a1eMeHThl. OTpa)keHHE CBETA OT IIOCKOU
rpanuibl. [ToiHOE BHyTpeHHEE OTpakxeHUe
ceera. KorepeHTHOCTh cBeTa, MOHATHSA
MPOCTPAHCTBEHHON U BPEMEHHOMN
KorepeHTHocTu. MHTepdepenuus u
nudpakmus. Judpaxius ceera Ha
MEPUOIUYECKUX CTPYKTYypax.
Htoro 8
3 OnTuka [ToHsiTHE YTI0BOrO CHIEKTPa MJIOCKUX BOJIH. 4 [K-1
OTPaHUYEHHBIX [Tapabonuyeckoe ypaBHEHHE TEOPUHU
CBETOBBIX IIyYKOB mudpakauu. ['ayccoB CBETOBOI MyYOK.
[TpeobpaszoBanue Dypre u HuIbTPaUs
PEryJsipHBIX BOJTHOBBIX MOJIEH B ONTHYECKUX
cUCTeMax.
Htoro 4
4 OcHOBHBIE ITocrosinnas Ilnanka. KopnyckymnsapHo- 4 IIK-1
MOJIOKEHUS BOJIHOBOM yaynn3M. BeposiTHOCTHAst TpaKTOBKa
KBaHTOBOM (Gu3uKH U |BoJiH 1e bpoiinsa. CooTHomeHHs
KBaHTOBOW ONTHUKU  |HeolpenesieHHocTel. Y paBHeHue Llpenunrepa.
["apmoHMYECKUI OCHUILIATOP.
B3auMopeiicTBre U3iy4eHusi C aTOMHBIMU
CHUCTEMaMH.
Hroro 4
5 Pacnipoctpanenne |PacnpocTpaHeHue cBeTa B HAPaBIISIOIIUX 4 IK-1
CBETOBBIX BOJIH B cTpykTypax. [lmaHapHble 1 KaHaIbHBIE
MaTepualbHbIX ONTHUYECKHE BOJTHOBOIbI. Martepuansl u
cpenax AJIEMEHTBI UHTETPAIbHOU ONTHKU. CBSI3aHHbBIE
ONTHYECKHE BOIHOBOBI. PacnpocTpanenue
CBETOBBIX BOJIH B IEPUOIMUECKUX CTPYKTYpaAX.
Htoro 4
4
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6 B3aumoneiictBue | PeHOMEHOIOIHMYECKAs TEOPUs 4 [K-1
CBETa C aneKkTpoonTuieckoro s dekra. JIuneinsnii u
¢duznyecKkuMu KBaJ[PAaTUYHBIN dIIeKTpoonTHIeckue 3(pQexTol.
HOJIIMU DIEKTPOONTHUECKUE MOYJISTOPBI.
Axycroontuueckuit a3pdexr. Audpaxmus ceera
Ha aKyCTHUYECKUX BOJIHAX. Pesxumbl audpaximm
Pamana-Hara u bparra. Akycroontuueckue
MOJYJISITOPBI U 1€(DJIEKTOPHI.
dortopedpakTuBHEI 3D PekT. MexaHU3MBI
TPAHCIIOPTA HOCUTENIEH 3apsi0B.
doTopedpakTUBHBIE MaTEPHUAITBI.
Htoro 4
7 DneMeHTsI [Tonspusanus qUAIIEKTPUKA B JJIEKTPUYECKOM 3 IIK-1
HeJMHeHoH onTuku |mose. Cpepl ¢ KBaApaTUYHON U KyOUYHOMH
ONTUYECKON HEIIMHEWHOCTHIO. Y paBHECHUE
HEJIMHEMHBIX BOJIH. HEeNMMHENHO - onTHYECKUE
MaTepuaisl. ['eHepanns BTOpoi TapMOHUKH.
CaMO0BO37€1ICTBHE CBETOBBIX ITyUKOB B
HEJIMHENHOM cpene. BpeMeHHbIE 1
IIPOCTPAHCTBEHHBIE ONTUYECKHUE COJIUTOHBI.
Jpyrue HenuHelHO-onTHYecKue 3P eKTo.
Utoro 3
Uroro 3a cemectp 28
Hroro 28
5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HaszBanus pa3aenos (tem) | HaumenoBanue npaktudyeckux 3aHsatuil | Tpynoemkocts, | Dopmupyemsble
JUCLIUTUINHBI (cemuHapoB) q KOMIIETEHIINH
S cemecTp
2 OcHoBHBIE NONIOKEHHA | I[11OCKME CBETOBBIE BOJIHEL. 4 IIK-1
(bu3nueckoil onTUKH [TosApu3anus MIOCKUX CBETOBBIX BOJIH.
Otpaxenue
CBETa OT IUIOCKOW I'PaHMIIbI.
Judpaxius u uHTEphEpeHIH 2 IIK-1
CBETOBBIX BOJH. J{udpaxius ceera Ha
LIEJIN ¥ IEPUOINYECKUX CTPYKTYpaXx.
Hroro 6
3 OnTuKa orpaHMYeHHBIX |['ayCCOBBI CBETOBBIEC MyUKH. 4 IK-1
CBETOBBIX ITyYKOB [IpeobpazoBanmne Oypre B ONTHIECKUX
CHUCTEMaX.
Hroro 4
4 OCHOBHBIE MOJIOKEHUSI | DHEPrusl KBaHTa U B3aUMOJIEHCTBHE 2 IK-1
KBaHTOBOH (PH3HKH U U3JITyYEHUs C AaTOMHBIMU CUCTEMAMH.
KBAaHTOBOW ONTHKH HUroro 2
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5 PacnpocTpanenue PacnpocTtpanenue cBera B 2
CBETOBBIX BOJIH B HaIPaBJSIOIIUX CTPYKTYypax.
MaTepualbHBIX Cpeaax JlucniepCMOHHOE ypaBHEHUE TUTAHAPHBIX
ONTUYECKUX BOJHOBOJOB. Pacuer
XapaKTEPUCTUK MTPOCKTUPYEMBIX
ONTHYECKUX BOJIHOBOJIOB.

[K-1

Htoro 2
6 B3aumoneiictBue cBeta |B3aumoneiicTBus cBeTa ¢ GU3NYECKUMU 4 IIK-1
¢ (PM3MUECKUMHU MOJIIMU | TTOJIIMU. Y CTPOICTBA HA OCHOBE
anekTpoontuyeckoro (30) u
akyctoontuueckoro (AO) a¢dexra.
HUroro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuie 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hasmaws POAIOY | Hanvenosase raGoparoprsns pagor | | PAONKOT || oppyentic
S cemecTp
2 OcHOBHBIE HccnenoBanue noisipuzalyu Ja3epHOro 4 [TK-1
MOJIOXKEHHUS U3ITy4EHUSL.
(usnyeckon oNTUKK | VccrenoBaHue TG PaKIII KOTEPEHTHOTO 4 IIK-1
CBETa Ha LIeNU U AU(PPaKIIMOHHON
peleTke.
Htoro 8
3 OnTuka [Ipeobpazoanue ®ypre U METOIBI 4 [TK-1
OTrpaHUYEHHBIX MIPOCTPAHCTBEHHO-YACTOTHON (PHIIbTpaIUU
CBETOBBIX ITYYKOB B ONTHYECKUX CHCTEMaX.
Hroro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npenycMoTpeHo yueOHbBIM IIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU IPEICTABIICHBI B

tabmuie 5.6.
Tabmuia 5.6. — Bujbl caMmocTosTeIbHOU PaboThl, TPYIOEMKOCTh U (DOPMHUPYEMbIe KOMIICTCHIIUN
HaszBanus pasaenos | Bunasl camocrosarensHoit | TpynoeMkocTs, | @opmupyemsblie
DopMBI KOHTPOJIS
(TeM) AMCUUTIITMHBI paboThI q KOMIIETEHIIMHT
S cemecTp
1 Beenenue IToaroroBka x 2 T1K-1 TectupoBanue
TECTUPOBAHUIO
Htoro 2
2 OCHOBHBIE [ToaroroBka k 6 IK-1 TectupoBanue
TIOJIOKCHUS TECTUPOBAHUIO
(pu3mdeckoit onTHKE | [ToAroTOBKA K 16 MK-1 JlaGoparopHas
nabopaTopHoO# pabdoTe, pabora
' o |
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3 OnTuka IToaroroBka k 6 IK-1 TectupoBanue
OTpPaHHYEHHBIX TECTUPOBAHUIO
CBCTOBBIX ITyIKOB [ToaroroBka k 12 [IK-1 JlaGopaTopHas
nabopaTopHo# pabdoTe, pabora
HaIMcaHue oTyeTa
IToaroroska k 4 IIK-1 KonTponbHas
KOHTPOJIbHOH paboTe pabota
Hroro 22
4 OcHOBHEIE IToaroroBka x 6 I1K-1 TectupoBanue
MOJIOKEHUS TECTUPOBAHUIO
KBAHTOBOM (GM3UKH U |[ToAr0oTOBKA K 4 I1K-1 Kontponbnas
KBaHTOBO¥ ONTHKH KOHTPOJILHOM paboTe pabota
Hroro 10
5 Pacnipoctpanenne |IloaroroBka k 6 ITK-1 TectupoBanue
CBETOBBIX BOJIH B TECTUPOBAHUIO
MaTCepHaIbHBIX IToaroroBka k 4 I1K-1 Kontponbnas
cpcaax KOHTPOJIbHOH paboTe pabota
Hroro 10
6 B3anMmogelicTBue IToaroroBka x 6 I1K-1 TectupoBanue
cBeTa ¢ PU3NUYECKUMH | TECTUPOBAHUIO
OJIIMA IToaroroBka k 4 I1K-1 Kontponbnas
KOHTPOJIbHOH paboTe pabota
Hroro 10
7 DneMeHTEl IToaroroBka x 6 I1K-1 TectupoBanue
HEJIMHEMHON ONTUKH | TECTUPOBAHUIO
Htoro 6
Uroro 3a cemectp 86
Hroro 86

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMIETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHI
Bunel yueOHOM nesTeIbHOCTH
dopmupyemble
JIab. Cam. @OopMBI KOHTPOJIS
KOMIIETEHITNH Jlek. 3aH. |[Ipak. 3aH.
pao. pao.
ITK-1 + + + + KonTponsHas padora,
Jlaboparopnas pabora,
TectupoBanue, Jk3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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. . | MakcuManpHBIN OaT
MaxkcumanbHbIA MaxkcuMabHbIN
3a IEPUO MEKITY Bcero 3a
®opMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ Oasw 3a mepuon
2KT u Ha xoHerly CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
5 cemecTp
KonrponsHas padora 5 10 10 25
Jlaboparopnas padoTa 0 5 10 15
TectupoBanue 10 10 10 30
OK3aMeH 30
HToro makcumyM 3a 15 25 30 100
epUOL
Hapacratomum ntorom 15 40 70 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. OcHOBBI PpU3HUECKON M KBAHTOBOW ONTHKHU: Y4eOHOE MOCOOHE ISl CTYJIEHTOB, O0YYaIOIIUXCS
o HampasieHuto moarotoBku 11.03.02 «MHPpOKOMMYHUKAITMOHHBIE TEXHOJOTUH M CUCTEMBI CBSI3HY,
11.04.02 «MMTHOOKOMMYHUKAIIMOHHBIE TEXHOJOTUH M CUCTEMBI CBs3u», 12.04.03 «DoToHUKA H
ontonHpopmatukay / A. C. Ilepun, B. M. lllangapos - 2018. 195 c. [DnekTponHslii pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10352.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Bapnaunsin, B. A. ®usnueckue 0CHOBBI ONTUKH : yueOHoe nocodue / B. A. Bapnausu. — 2-e
u3a., nepepad. — Cankr-IletepOypr : Jlanb, 2022. — 272 c. [DnekTpoHHBINA pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/212894.
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2. Cyxanos, U. U. OcHoBsl ontuku. Teopus nzodpaxkeHus : yueOHoe mocodue ais 6akamaBpuara
u crienuanurera / M. Y. CyxaHoB. — 2-e u3a., uctp. u non. — Mocksa : M3gatenscTBo FOpaiT, 2018. —
111 c. [DnexTpoHHbIi pecypc]: — Pexum goctyna: https://urait.ru/bcode/427937.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

1. OcHOBBI PU3NIECKOH M KBAHTOBOW ONTHKH: Y 4eOHO-METOJMUECKOE MTOCOOHE MO MPAKTHIECKUM
3aHATHIM H caMmocTosTesbHou padote / A. C. Ilepun, B. M. llarnapos - 2018. 57 c. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/10358.

2. HccnenoBaHne NMOSpU3aLUH JIA3EPHOTO U3TyYeHUs: MeToanuecKkue yKa3anus K 1a0opaTopHOn
paboTe I CTYyICHTOB TEXHHUSCKHUX HAIIPABJICHUN MTOATOTOBKH | criennainbHocTei / A. Jl. besmansrid, A.
E. Maunnens, I. B. OxyneB - 2025. 17 c. [DnexkTpoHHBIH pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/11117.

3. UccnenoBanne nudpakiuu KOTEPEHTHOrO CBETa Ha MIENH M AUPPAKIHOHHOW pelIeTKe:
Meroaudeckue yka3anus k rabopatoproii padore / A. J[. besnansiii, A. E. Mannens, /[. B. OxyHes -
2025. 18 c. [DnexTpoHHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/11120.

4. Tlpeo6pa3oBanue Gyphe U METOJbI MPOCTPAHCTBEHHO-YACTOTHON (HIBTPAIIMU B ONTHYECKHUX
cuctemMax: MeToauueckue yka3zaHus K Ja0opaTOpHbIM paboTaM Ijsd CTYJEHTOB TEXHHUUYECKHUX
HaIpaBJIeHUH MOATOTOBKH M criermanbHOocTel / JI. B. Oxynes, A. J. besnansriii, A. E. Maunnens - 2025.
31 c. [OnexTponnbii pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/11114.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsI JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
Y3 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M1 HHBAJIUOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu M3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPaMMHOe oOecredeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOHM U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUIIOCTPALMHU T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYue6Ho- BeruucautenpHas nabopatopus uM. E.C. Kopanenko "JlaGopaTopusi BOJIOKOHHO-
ONTUYECKUX JTUHUM CBSI3M U U3MEPEHUN'": yueOHast ayIuTOpHUsI JIsl IPOBEACHUS 3aHATHIA JIEKITMOHHOTO
TUMa, yyeOHasi ayAUTOpHUsl AJIsI IPOBEACHUS 3aHITUN MPAKTUYECKOTO TUIA, yuyeOHasi ayAUTOPHUS AJIS
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHSI ISl MPOBEACHUS 3aHITHI CEMUHAPCKOTO
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THUIIa, TOMEIIEHUE AJii KypCOBOTO MPOEKTUPOBaHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMEUIEHUE AJIs
MIPOBEJICHUS TPYNIOBBIX U UHAUBUYATbHBIX KOHCYJbTALIMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYIIETOo
KOHTPOJISI M TpoMexXyTouHoU atTectanun; 634034, Tomckas ob6macte, r. ToMck, BepmmHuna ynuna, 1.
47,3336 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- UadopmanmoHHplii CTEH - 7 IMIT.;

- JJaGoparop#uslii creHn "KoMIOHEHTHI BOJJOKOHHO-ONTHYECKOH JIMHUM CBSI3H'";

- JJaGopartopHuslii cTeHn "BoIoKOHHO-ONITHYECKAas JIMHKS CBSI3H "

- JJabopatopHbIil KoMITIeKC "BOTOKOHHO-ONITHYECKUE CUCTEMBI TIEpEeaun TaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHHEM KaHaJIOB";

- JJaGoparopHuslii creHn "BoiokoHHO-ONITHYECKAs CBS3h';

- TunoBoii KOMIUIEKT yueOHOTO 000pyMOBaHKs "MOHTaX U SKCILTyaTaIisl BOJJOKOHHO-ONMTHYECKUX
CTPYKTYPHUPOBAHHBIX KaOEIbHBIX CUCTEM";

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Adobe Reader;

- Google Chrome;

- LibreOffice;

- Microsoft Office 2007;

- Mozilla Firefox;

- Mozilla Thunderbird;

- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYyeOnas nabopatopust "DneKTpoHHBIX, KBaHTOBBIX 1 CBY mpubopos": yueOHas ayautopus s
MPOBECHUS 3aHATUN JEKIIHOHHOTO TUMA, Y4eOHas ayJUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpPAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE JUIsl IPOBEACHUS TEKYILET0 KOHTPOJ U MpOoMeXyTouHoH attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 329a ayn.

Omnucanue UMeEIoNIerocs 000py0BaHUS:

- Ocmtorpad Tektronix TDS 2012B;

- 'eneparop curnanos AKNII-3417/2 - 2 mrt.;

- I'eneparop umnyinscos ['5-54;

- Uctounuk muranusgs GWINSTEK GPS-73030D - 2 mir.;

- Ocuumnorpad KEYSIGHT SDOX1204A;

- I'eneparop curnanos ['4-126;

- Uctounuk nuranus YUII-1;

- 'eneparop curnanos Anritsu MG3670G;

- Hacrotomep YU2-32 - 2 mwrt,;

- Jlazep JIT'H-207A - 3 wrt.;

- Ontnueckast ckambst OCK-3 - 3 mit.;

- Bonet™metp nudposoit GDM-8145 - 2 mwir.;

- Kommiext na6oparopusix padot no "®dypee-Onruke" - 3 mrT.;

- [Ipoexrop;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Beenenue IK-1 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
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2 OCHOBHBIE TOJIOKEHUS ITK-1 KonTponbsHas [IpumepHsIil nEpeyeHb
(U3UYECKON ONITUKHI pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 OnTrKa OrpaHUYEHHBIX IIK-1 KonTtponbnas [IpuMepHBIii TEpeUeHb
CBETOBBIX ITYYKOB pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
4 OCHOBHBIE MOJOKEHUS [IK-1 Kountpoinbhas [IpumepHsIil nEpeUYEHb
KBaHTOBOU (U3UKH U pabota BApUAHTOB (3aJaHUi)
KBAaHTOBOU ONTUKHU KOHTPOJIBHBIX PaboOT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp sK3aMEeHAIIMOHHBIX
BOIIPOCOB
5 Pacnpoctpanenue cBeroBbix  |I1K-1 KonTponbsHas [IpumepHsIil nEpeYEHb
BOJIH B MaTEPHUAJIbHBIX Cpeaax pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
6 B3aumoseiicTBue ceTa ¢ [K-1 KoHntposbHas [IpumepHBIil nepeyeHb
(bU3UYECKUMU TTOJISIMHU pabota BAapUAHTOB (3ajaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
7 DneMeHThl HeMMHEWHOMN [K-1 TectupoBanue [IpumepHBIil nepeyeHb
ONTUKU TECTOBBIX 3a/laHUM
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILINHE TpUBeAeHa B Tabmuie 9.2.

Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O
TVCIUTUTAHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Kakue yacTuipl NEPEeHOCAT ONTUYECKYIO SHEPTUIO?
a) ®OoTOHBI.
0) ®OHOHBI.
B) DJIEKTPOHBI.
r) YacTuilbl ONTHYECKYIO SHEPTUIO HE TIEPEHOCST.
2. Ilonsipu3oBaHHOM HA3bIBAETCSI CBETOBAs BOJIHA. ..
a) ¢ Bektopamu E u H, HanpaBieHne KOTOPBIX MOKET OBITh OJTHO3HAYHO OMPEIEIICHO B JIFO00
MOMEHT BPEMEHH.
0) ¢ Bektopamu E u H, HanmpaBieHne KOTOPBIX MOXET OBITh OJHO3HAYHO OIMPEEICHO B
OTpe/ieNIeHHbI MOMEHT BpEMEHHU.
B) BekTop E KOTOpOii pacmosnokeH BIoib ocu X.
r) BeKTop E KOTOpOIi pacmosioxkeH BI0JIb OCH Y.
3. Ilonsipuzanus cBETOBOM BOJIHBI AEIUTCS HA THUIIBI:
a) JIMHEWHas1, cheprueckas, Kpyropas.
0) MI0CKast, BBITYKJIas.
B) JINHEWHAs, DJUTMIITUYECKAs, KPYTOBasl.
I') TUHEHasl, TAHTeHLMaTbHasl.
4. TInocKoCTh MONSIPU3ALMHI — 3TO MIIOCKOCTb...
a) mpoxozsmas yepe3 Bektop E u Bekrop H.
0) mpoxopsiias yepe3 BekTop E u BekTop k.
B) Ipoxosinas yepe3 BekTop E u rpanuily paszaena AByX cpell.
) mpoxosmias yepe3 Bektop E u BexTop k.
5. Tlpunnumn [roiireHca: Kaxas TOYKa BOJTHOBOTO (PpOHTA...
a) SIBJIIETCSA UCTOYHUKOM BTOPUYHBIX IJIOCKUX BOJIH.
0) ABJISICTCSI ICTOYHUKOM BTOPUYHBIX CHEPUICCKUX BOJIH.
B) SIBJIICTCSI HCTOYHUKOM BOJIH C ©'3MEHEHHON 4acTOTOM.
T') HE SIBJISETCS] HCTOYHUKOM BOJIH.
6. Kak n3meHuUTCS 4acToTa CBETa MpH Mepexoe U3 BaKyyMa B MPO3payHYIO Cpelly C IoKa3zaTeaeM
npeaomieHus n=27
a) YBenuuurcs B 4 paza.
0) YBenuuutcs B 2 pasa.
B) YMeEHbIIUTCA B 2 pasa.
r) He u3menurces.
7. Dnexrpoontuyeckuit 3Pppekt — 310 A3 PexT. ..
a) U3MEHEHHUsI 0Ka3aTessl IPEeJOMIICHHUS CPe/Ibl MOJ1 AeCTBHEM MOCTOSHHOTO HIIM IEPEMEHHOTO
AIIEKTPUYECKOTO TOJIS.
0) U3MeHeHus MoKa3aTelis NPEeJOMIICHUS Cpebl MO AEUCTBUEM MOCTOSHHOIO 3JEKTPUUECKOTO
TOJIS.
B) M3MEHEHUS KPUCTAIUNIMYECKON CTPYKTYyphl MaTepuala MoJa JeHCTBHEM MOCTOSHHOTO
AIIEKTPUYECKOTO MOJIS.
r) U3MeHeHHus KodpduuueHTa NOIrJIOMIEHUS MaTepuaja MoJa JIeHCTBUEM MOJ JIelcTBUEM
MOCTOSIHHOT'O UJTU MIEPEMEHHOTO 3EKTPUYECKOTO MOJIs.
8. IIpaBuiio yactoT bopa MOXHO 3amucaTh B BUJIE. ..

a) ho = En — Em.
6) hw = En + Em.
B) ho = En \ Em.
r) ho = En * Em.

9. AHM30TPOMHOI CPeAOi HA3bIBAIOT TAKYIO CPELY. ..

a) B KOTOpPOW HaOmI0JaeTCsa pa3jindue CBOWCTB Cpeabl 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 BOCIIPUUMYUBOCTU CPEIIbI ) ?
a) Jlusnektpudeckyro NpOHUIIAEMOCTb CPEbI C HAMIPSKEHHOCTHIO MOJIS.
0) [Monspu3anuio cpeasbl ¢ HaMPsHKEHHOCTHIO MOJIS.
B) ®a3y BOJIHBI C HANIPSKEHHOCTHIO MOJIS.
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

r') AMIUTUTYy BOJHBI C HANIPSKEHHOCTHIO MOJIS.

VYron Bproctepa — 3T0 yroi, opu KOTOPOM. ..

a) MPOLIEAIINN JIyd OTCYTCTBYET.

0) OTpaKCHHBIN JTy4 HEMOJIIPHU30BaH.

B) OTPa)KEHHBIN JIy4 MOJHOCTHIO MOJIIPU30BaH.

T') YroJl OTpa)KE€HHUs OOJIbIIE yTJIa TaCHUsI.

3akoH CHenyca ONUCHIBAET. ..

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

0) mpenoMJIeHHEe CBETa Ha TPaHMIIC pa3jiesia AByX cpesl.

B) MOJISIPU3AIIMIO CBETAa Ha TPAaHUIIE pasjiena IByX Cpell.

T') OTJIOLIEHUE CBETA Ha TPaHUIIEe pa3jiena IByX Cpel.

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

a) OTpa)KEHUE CBETA Ha TpaHUIle pa3/ena AByX Cpel.

0) mpenoMJIeHHEe CBETa Ha TPaHMIIC pa3jiesia AByX cpesl.

B) TOIJIOIICHHUS CBETA B MOJISIpU3ATOPE.

I) UHTEHCUBHOCTH JIMHEWHO-MOJIIPU30BAHHOTO CBETA IOCJE €T0 MPOXOXKICHHUS 4Yepe3
MOJIIPU3ATOP OT yIila MEXAY IUIOCKOCTSIMU MOJISIpU3aluY NMaJarollero CBeTa U Mojspu3aropa.
SABnsgercs nu TenyuoBas AUPPy3us HOCUTENed 3apsaa OJHUM U3 MEXaHHU3MOB
MIPOCTPAHCTBEHHOTO MepepacnpeesieHus: HocuTenen 3apsaa?

a) Jla.

0) Her.

B) ToJIbKO B MeTaJIax.

r) TOIBKO B KUIKOCTSX.

dotopedpakTuBHbIi 3QPEKT — 3T0 3D DEKT. ..

a) U3MEHEHHUsI T0Ka3aTessl IPeJoMIICHUS 0] IeHCTBUEM CBETA.

0) n3meHeHus kodpuimenTa oTpaXxeHus Mo 1eUCTBUEM CBETa.

B) U3MEHEHUS MOKa3aTess MPeIoMIICHUs Cpebl MO AEHUCTBUEM MOCTOSHHOIO 3JEKTPHUUECKOTO
OIS

') HUYEro U3 MepeyrcIeHHOro0.

B cpenax, ¢ KakuM TUIIOM HEJIMHEHHOCTH BO3MOXHA F€HEpalnsi BTOPO rapMOHHUKU?

a) Tonpko B TUHEHHBIX cpeax.

0) B cpenax ¢ kyOMUHO# HETMHEWHOCTHIO.

B) B cpenax ¢ kBagpaTHIHON HETMHEHHOCTHIO.

r) HeT npaBmibHOTO OTBETA.

[IposBnenue doropedpakTuBHOro 3PdHeKTa MPOUCXOIUT, €CIIM B pacCMaTpPUBAEMOM cpele
pPa3BUBAIOTCS CIEAYIOLIUE 3JIEMEHTAPHBIE TPOLIECCHI. . .

a) ¢oTOBO30YX)ACHHUE CBOOOHBIX HOCUTENICH dJIEKTPUIECKOTO 3apsia.

0) mpOCTpaHCTBEHHOE Mepepacipeie]ieHle HoCUTeNel 3apsiia.

B) MOJYJISALIMS TOKA3aTeNsl IPEJIOMIICHHUS CPEJIbI.

') BCE OTBETHI BEPHHI.

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

0) hopmyibl DHHIITEHHA.

B) hopmynel @paynrodepa.

r) popmysl KomepHuka.

AxyctoonTudeckuii 3pPEeKT — 3TO ABICHUE B3aUMOICUCTBHS ...

a) CBETOBBIX BOJIH C aKyCTHUECKHMH BO3MYIIIECHUSMHU, PACIIPOCTPAHSIIOMIUMHUCS B HEYIPYTroil
cpere.

0) CBETOBBIX BOJIH C aKyCTUYECKHMMH BO3MYIICHUSIMHU, PACIPOCTPAHAIOUIUMHUCS B YIPYTOM
cpere.

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

I') aKyCTUYECKUX BOJIH C CBETOBBIMH BO3MYIICHUSMHU, PACIIPOCTPAHAIOIIMMUCS B HEYNIPYTOn
cpere.

KeppoBckumu cpegamMu Ha3bIBAIOT CPEJIBI. ..

a) JINHCWHBIC.

0) ¢ KyOMYHOI HETMHEHHOCTBIO.
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B) C KBaIpaTUYHON HEIIMHEHHOCTHIO.
I') HET MPaBUIILHOTO OTBETA.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

TEMA: OcHOBHBIE MOJIOKEHUS (PU3NUECKON ONTUKH.

PR D=

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

MarepuaibHOCTb 3JIEKTPOMArHUTHOIO I1OJIS.

BekTopsl, XapakTepu3yOIIKeE dJIEKTPOMAarHUTHOE IOJIE.

YpaBHeHus: MakcBesia B MHTETpajibHOU opMme.

TeopeMbl BEKTOPHOTO aHAIN3a JUIsl CBSA3HM XapaKTEPUCTUK CKAJSIPHBIX U BEKTOPHBIX IIOJICH.
VYpaBHenus Makcgesia B nuddepeHuansHoi popme.

MarepuaibHble ypaBHEHUS.

I'paHnuHBIE yCI0BUS UIsI HOPMAJIbHBIX COCTABIIAIOIINX 3JIEKTPUUECKOTO MOJIS.
I'paHnuHBIC yCI0BUSA 1UIsI HOPMAJIbHBIX COCTABIISIOIUX MATHUTHOIO TIOJIS.
I'paHnYHBIC YCI0BUSA Ul TAHTEHIUAIBHBIX COCTABISAIOIIUX MIEKTPUIECKOrO MOJIS.
I'pannuHBIE yCIIOBUSA Ul TAHTCHIIMAIBHBIX COCTABIIAIOIMIMX MarHUTHOTO TOJIA.
BonHoBOE ypaBHEHHE 1S DJIEKTPUYECKOTO U MATHUTHOTI'O BEKTOPOB.

[Inockue BOIHBI KaK MPOCTEUILIEE PELICHUE BOJIHOBOI'O YPABHEHUS.
CumBonuueckas popma 3arucy JJIst 1MoJisk INIOCKUX BOJIH.

PacnpocTpaneHue mIoCKON BOIHBI B IPOU3BOJIBHOM HAIIPABICHUHU.

ITonepeunas cTpyKTypa MoJs IIOCKUX BOJIH.

ITonspusanusa ceera. HenonspuzoBaHHbli ¢BeT. HaCTUYHO MOJISAPU30BAHHBIN CBET.
JIuneliHas, Kpyroasi, dJUIMIITUYECKAs MOJIAPU3ALUL.

[Tonsipu3aOHHBIE 2JIEMEHTHI. JJUXPOU3M U ONITUYECKast aHU30TPOIIHS.
[Tonsipu3alOHHBIE IPU3MBL.

@da30BbIe IUIACTUHKHU.

TEMA: Onrtuka orpaHU4€HHBIX CBETOBBIX ITyYKOB.

21.
22.
23.
24.
25.
26.
27.
28.

[lonsTHE YIIIOBOTO CIIEKTPA MJIOCKUX BOJIH.

[Tpubnmxennoe pemeHne AMPPaKIIMOHHBIX 3a/1a4 HA OCHOBE YIJIOBOT'O CIEKTPa IJIOCKUX BOJIH.
[Tapabonnueckoe ypaBHEHHE.

I"ayccoB cBeToBoO# my4ok. OCHOBHBIE CBOICTBA, [10JIE FayCCOBA ITy4Ka.

I"ayccoBbl MOJIbI BBICHIMX TIOPSAKOB.

CyTb U 1OCTOMHCTBA METO/I0OB ONTHYECKOW 00pabOTKN MHPOPMALIUH.

IIpeobpazoBanue Pypre B ONTHUECKON CHCTEME.

[IpocTpancTBeHHas PUIBTPALMS B ONTUYECKUX CUCTEMAX.

TEMA: OcHOBHBIE M0JIOKEHUS] KBAHTOBOW (PM3UKU ¥ KBAHTOBOW OIITHKHU.

29

. IlocrosiHHas [limanka u noctynatel bopa Kak OCHOBHBIE ITOJIOKEHUS, MOCIYKUBIIXE TOITYKOM

IJId pa3BUTUA KBAHTOBBIX HpCI[CTaBHeHHfI.

30.
. CooTHOLIEHUSI HEONIPEEIEHHOCTEH.
. OnepaTops! U (hu3HUECKHe BEIMUYMHBI B KBAaHTOBOW MexaHUKe. [IoHsATHE caMOCOIPSKEHHOTO

31
32

Bonnsl ne bpoitnis, uX BeposTHOCTHAsI TpaKTOBKa. KOpIyCKyJIIpHO - BOJTHOBO Ayau3M.

omeparopa.

33

. CoOcTBenHble (PyHKIIMU U COOCTBEHHBIE 3HAUCHUS OMEepaTopoB. IIpuMepsl AUCKPETHOTO U

HENPEPBIBHOIO CIIEKTPOB.

34
35
36

. 'apMOHHMYECKHI OCLUAILIATOP.
. YpasHenue lllpenunrepa.
. UnpyuupoBaHHble U crIOHTaHHbIE nepexoasl. Koadduunents DifHIITEHA U COOTHOLIIEHUE

MCXKY HUMHU.

37
38

. DHepreTUYecKre ypOBHU CBOOOIHBIX MOJICKYIL.
. B3aumonencTBue JJIEKTPOMAarHUTHON BOJIHBI C JIBYXYPOBHEBOW KBAHTOBOW CUCTEMOMU.

Kunernueckue ypaBHEHMs [UIsl JBYXYpPOBHEBON KBAHTOBOW CHCTEMBI.
TEMA: PacnipocTpaHeHH€e CBETOBBIX BOJH B MaTepUaNIbHBIX CPEaXx.

39
40
41
42
43

. [ImanapHbIi ONTUYECKUNA BOJHOBO.

. Moapl I71aHapHOrO BOJIHOBOJA.

. BotnoBoe ypasHenue i TE- mog.

. Pemienue 1151 mosei niaHapHOIro BOJIHOBOJIA.

. lucniepCuOHHOE ypaBHEHUE IUIAHAPHOI'O BOJIHOBOIA.

44. MartepuaJbl HUHTETPAJILHOM ONTHKHU.
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45. CBs3aHHEIE OIITUYECKHE BOJTHOBOIEL.

46. PactipocTpaHeHHE CBETOBBIX BOJIH B MEPUOJUYECKUX CTPYKTypax.

TEMA: B3aumozeiicTBue cBeTa ¢ GU3NISCCKUMH MOISIMHU.

47. DnextpoonTtruieckuii 3¢ pext. DeHOMEHOTOTUYECKOe ONTUCAHHE.

48. «IlonepeuHblii» 3AEKTPOONTUYECKUNA MOTYJISTOP.

49. Akycroontuieckuii 3¢ pext. DeHoMeHOTOTHYECKast TEOPHSI.

50. Pexxumbl qudpakiuu cBeTa Ha akycTudeckux BosiHax. Judpakuus Pamana-Hara u qudpakums
bporra.

51. AKyCTOONTUYECKHIT MOAYJIATOP.

52. ®ortopedpakTuBHbIH 3dPekT. MexaHu3Mbl TPOCTPAHCTBEHHOTO pa3/ejeHUs HOCHTENeH
3apsja.

53. KuHeTuka 3amucu M pejlakCalluu d3JEMEHTapHBIX TroJIorpaMM B MaTrepuajie ¢
$GOTOBONBTAMYECKUM MEXAaHHU3MOM TpaHCIOpPTAa HOCHUTENEH 3apsja.

TEMA: DneMeHTbl HETMHEMHOW ONTUKH.

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

55. BeipaxkeHue 115l TUAJAEKTPUYECKON MPOHUIIAEMOCTH CPEJIbl ¢ KBAIPATUUHOW HEJIMHEMHOCTBIO U
BO3MOJKHBIE HETMHEHHO — onTrueckue 3P(HeKThl B TAKOU cpejie.

56. BeipakeHue sl AUAIEKTPUIECKON MTPOHUIIAEMOCTH CPEAbl ¢ KyOUYHONW HEJIMHEWHOCTHIO U
BO3MOJKHBIE HETMHEHHO — onTrueckue 3P (HeKThl B TAKOU cpejie.

57. IIpocTpaHCTBEHHOE CAaMOBO3/ICHCTBHUE CBETOBBIX ITyYKOB B CpeJie C KyOMYHOM HETMHEHHOCTHIO.
[IpocTpaHCcTBEHHbIE ONITUYECKHE COIUTOHBI.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

Tema: OcHOBHBIE TIOJ0KEHUS (PUZUIECKOIN ONTUKH.

1. 3anummTe BhIpa)KEHHUE AJI HAIPSPKEHHOCTHU 3JIEKTPUUYECKOTO OIS MIIOCKOM CBETOBOM BOJIHBI,
pacrpocTpaHsIONIeiicss B Cpeie BIOJIb OCH X, eclii B IIIOCKOCTH Y OZ (a30BbIN CIBUT MEKIY
KOMIIOHEHTaMHU BEKTOpa E BIOJIb oceil Y u Z cocrtasiser 90°, a OTHOIIEHUE UX aMILIUTY]
Emy/Emz = 1.

2. Ha nneHo4YHbIN NOJISPOUJ MAAAET JIMHEHHO NOJIIPU30BaHHBIM CBETOBOM IMMYyYOK MOILIHOCTBIO 1
MBT, miiockocTh nosisipu3anuu cBeTa OTKJIOHEHA OT HallpaBJIEHUs IJIABHOW OCH MOJSpOUAA Ha
45°. KakoBa BeJMYMHA CBETOBOM MOIIHOCTH, NPOMIEAIIENH Yepe3 MOoJaApu3aTop, €ciu
[IOKa3aTeN MPEJOMIICHHS MOJAPU3YIOIIEr0 MaTepralia U CTEKJISIHHBIX IJIACTUHOK, MEXIY
KOTOPBIMU OH 3aKJIIOYEH paBHBI (s cTekna n=1,51), a morjaouieHueM CBeTa B 3JEMEHTaxX
MOJIIPOU/IA MOXKHO TIpeHeOpeyn?

Tema: OnTrKa OrpaHUYEHHBIX CBETOBBIX ITYYKOB.

1. Ha muiockyto AuQpakiiMOHHYIO PEIIETKY MapajieIbHBIM IIyYKOM MaJaeT CBET C JUIMHOM BOJHBI
400 um. OnpenenuTe yribl, 0] KOTOPIMHU HAOIIOAAIOTCS MAaKCUMYMBI 1, 2 ¥ 3-TO MOPSIIKOB.
Pemerka nmeer 500 mwrpuxos Ha 1,00 mm. ITnockas BonHa najgaer o HOpMaJIM K INIOCKOCTH
PELIETKH.

2. Ha paccrositnun 1 M oT 00GJacTu NMEpPEeTSIKKU MOJYLIMPUHA KPYTOBOI'O TrayccoBa IMyykKa
coctasisier 10 cm. OnpenenuTe NOAyMMUPUHY Mydka Ha paccTossHuM B 10 M ot obOnacTtu
HEePEeTSHKKH, €CITU JITMHA BOJHBI cBeTa A = 0,5 MKM.

Tema: OcHOBHBIE TIOJ0KEHUS KBAHTOBOM (PU3MKH M KBAHTOBOM ONTHKH.

1. Kakoi#l mmpuHOH 3ampeiieHHoi 30HbI T0JDKEH 00J1a1aTh MOJIYIPOBOAHHUK, YTOOBI H3TyUeHUE
Jazepa HaOII0Jan0Cch Ha ANIMHE BOJIHBI A = (.7 MKM, JeXaleid B BUIUMON YaCTH ONTHYECKOTO
nuarna3oHa?

2. Bpruucanure 4acTOTy KBAaHTOBOTI'O IEPEXO0JA M DHEPTUIO0 KBAHTA, COOTBETCTBYIOLIUE JJIMHE
BOJIHBI U3JTy4YEHUS aprOHOBOTO Jlazepa A = 516 HM.

Tema: PacipocTpaHeHNe CBETOBBIX BOJIH B MAaTEpUAIbHBIX CPEAAX.

1. Haiinure yncno HanpasiasieMblXx TE MoJ, KOTOpBIE MOTYT PacpOCTPaHAThCA B ACUMMETPUYHOM
IJIaHApHOM BOJIHOBOJIE Ha JJIMHE BOJHBI cBeTa A = 0,5 MKM, eclii OH NpeaCTaBIIsieT co00it
MJIEHKY CTEKJa TOJIIUHOU 2,5 MKM ¢ mokasaresieMm npenomiaeHus n0=1,6, HaHeCEHHYIO Ha
MOJJIOKKY M3 CTEKIIA ¢ IIoKa3aTeseM mpeaomiieHus nl=1,5.

2. Bwl mpoektupyetre ogHoMo0Byt0 (11 TE BonH) miaHapHYIO BOJHOBOJHYIO CTPYKTYpY.
Matepuanom NoJJI0KKH SIBJISIETCS CTEKIIO C MOKa3aTeneM npeiaomiieHusa nl=1,5, a matepuanom
BOJIHOBOJIHOW IUIEHKM JOJIKEH CIIYKUTh IOJMMEp ¢ MokaszareneM npenomseHus n0=1,6. B
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KaKUX MpeJenax MOKET U3MEHSAThCS TOJIIMHA TUIEHKHU, €ClIU CTPYKTypa JI0JKHA paboTaTh Ha
JUINHE BOJIHEI cBeTa B 1 MKM?

Tewma: BzaumopeiicTBue cBeta ¢ GU3NISCCKUMH TTOISIMHU.

1. JIluneliHO TOJAPU30BAHHAs CBETOBAs BOJHA PACIPOCTPAHSAETCS B HANpaBJICHUH OcH X
KpucTtasuia HuoOarta nutus. HaliauTte BenuunHy M3MEHEHHs MTOKa3aTelsl MPeJIOMIICHUS, €ClU K
AJIEKTPOJaM, HaHECEHHBIM Ha IpaHU KpHUCTalllla, MEePHEeHIUKYISIpHbIe Oocu Z (TOJUIMHA
KpHUCTaJlJIa B 3TOM HAMpaBJICHUU paBHA 1 CM), MPUIIOKEHO JICKTpHUUECKOE HamnpspkeHue B 1 kB.
[TmockoCTh moNsIpHU3aIu CBETa COBIMAAAET ¢ TIocKkocThio XOY, muHa BOIHBI cBeTa A = 633
HM.

2. Bo3moxeH nu pexuM audpakuun bparra npu qyirHE BOJHBI cBeTa A = 633 HM Ha aKyCTUYECKOM
My4yKe MUPUHON L=2 MM npu 4acTOTe NpOIOJIbHBIX aKycTHUYeCKUX BOJIH 30 MI'11 B m1aBiaeHOM
kBapie (n=1,46)? CkopocTh IPOI0JILHON BOTHBI B IJIaBJIEHOM KBapiie v = 5,99 km/c.

9.1.4. Tembl 1a00paTOPHBIX padOT

. Mccnenosanue nonsipusanuu 1a3epHOro U3ay4eHHUs.

HccnenoBanue qudpakiiui KOTepeHTHOTO CBETa Ha IENH U TU(PAKIIMOHHON pelieTKe.

. IIpeo6pa3zoBanne @ypbre U METOJbI MPOCTPAHCTBEHHO-YACTOTHON (DUIBTPALIUU B ONTHYECKHUX
CHUCTEMaX.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILTAHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJIpHO
oOpamaTbcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcureTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB
Buasl 1onOIHUTENBHBIX OLICHOYHBIX | DOpMBI KOHTPOJIS U OLIEHKHU
MaTepuaoB pe3yJabTaToOB 00yUYEHUs

Kareropuu o6yuaronmxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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