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1. IlepeyeHb MJIAHUPYEMBIX Pe3yIbTATOB 00y4eHH s MO JUCHUIINHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOM NPOrpaMMe HHAMKATOPAMU A0CTHKEHUS

KOMIIETEHIIM A

dopmupyemas
KoMIleTeHMsI (¢
YKa3aHUEM KO0/a)

Koa v HaumeHoBaHue
HHAUKATOPA T0CTHKEHUSI
KOMIIETeHIMH

Pe3yabTaThl 00yueHus Mo
AMCHUIJIMHE (MOIYJII0)

OIIK-16. Criocoben
UCII0JIb30BaTh TEXHUYECKUE
CPEICTBA JJIsl OLIEHKH
CBOMCTB FOPHBIX IIOPOJ U
COCTOSIHUSI MacCHBa, a
TaK)K€ X BIUSHUS Ha
apaMeTpsl IPOLECCOB
NOOBIYH, TIepepabOTKU
MHUHEPAIBHOTO CHIPbS,
CTPOUTENBCTBA U
JKCIITyaTaluy MOJ3EMHBIX
COOPYXKEHUI

OIIK-16.1. CpaBHHBaeT
TCXHUYCCKHUC CPCACTBA IJIA
OIIEHKH CBOMCTB TOPHBIX
MOPOJ] U COCTOSHUSI MAacCHBa,
OLICHMBAET UX BIIMAHUA HA
napameTpbl IPOLIECCOB
J0OBIYH, TIepepaboTKH
MUHEPAIBHOI'O CBHIPhA,
CTPOUTENILCTBA U
SKCILTyaTalluu IMMOA3CMHBIX
COOPYKEHHUI.

OO0yuarommiics T10HKeH:
MOHUMAThH (DyH/IaMEHTAIbHbBIE
MOHSITHSI, 3aKOHBI U TEOPUU
BOJIHOBOI M KBaHTOBOI OITHKHU;
METO/Ibl U TPUEMBI PELICHUS
3amaq u3 pazaena «OnTukay;,
MPUHLIMIIBI pa0OTHl ONTHYECKUX
npubopoB (MHTEpDHEpPOMETPOB,
criekTporpados,
HOJIIPU3aTOPOB, J1a3€POB).

OIIK-16.2. [IpumeHsieT 3HaHUS
10 OLICHKE CBOMCTB T'OPHBIX
MOPOJI U COCTOSTHUSI MacCHBa,
OLICHMBAET UX BIIMSHUA Ha
napaMeTphbl IPOLECCOB
NOOBIYH, TIEpepabOTKU
MUHEPATIBHOTO ChIPbS,
CTPOUTENBCTBA U
9KCIITyaTalluu TOJ3€MHBIX
COOPYKEHHH B
npodecCHOHATBHON
JESITEIBHOCTH.

OO0yuaromuiics T10HKeH:
BBIICTTUTH KOHKPETHOE
bu3HIecKoe cofep)KaHne B
MPUKIIATHBIX 3a7a4ax Oymyrei
JeSTeNIbHOCTH, (DOPMYIUPOBAThH
TaKHe 3aJ1a4¥, UCIIOJIb30BaTh
ONTUYECKHE 3aKOHBI IPU
penieHnu mpodeccuoHaIbHBIX
3aJa4, CBA3aHHBIX CO
CBOMCTBAaMHM TBEPJOTO Tela U
MOJIYTIPOBOTHUKOB.

OIIK-16.3. IIpuaumaer
y4acTHE B OLICHKE CBOICTB
TOPHBIX MOPOJT U COCTOSIHUS
MaccCHBa, a TAaK)Ke UX BIUSHUS
Ha MapaMeTphI MPOIIECCOB
J0OBIYH, TIepepaboTKH
MUHEPATBLHOTO CHIPhS,
CTPOUTENCTBA U
9KCIUTyaTaIH MOA3EMHBIX
COOPYXEHHUI.

OOyJaromuiicst TOJKEH:
BJIAJICTh HaBbIKAMH
UCTIONIb30BaHUS
CTCIIHATH3UPOBAHHBIX 3HAHHUN
paznena «OnTuka» A
OCBOCHHUS TTPOPHITBHBIX
(U3HYECKUX TUCIUTUTHH
(aromHas pusnka, pusznka
MOJTYTIPOBOTHUKOB, (PU3HKA
TBEPJIOTO TEJIa); HABBIKAMH
CUCTEMHOT'0 HAyYHOTO aHaTn3a
npo0seM (Kak MPUPOIHBIX, TaK U
po(heCCHOHATBHBIX )
Pa3TMYHOTO YPOBHSI CII0KHOCTH.

OIIK-10. Cnocoben

OIIK-10.1. Opranusyer

OO0yuarommiics T0HKeH:

ONpENIETATh npodeccCHoHATLHYIO MOHUMATh TEOPETUUYECKHE
MPOCTPAHCTBEHHO- NEeSITENIbHOCTD C YUETOM OCHOBBI, OCHOBHBIE TIOHATHUS,
r€OMETPUUYECKOE HOPMATHUBHO-UHCTPYKTUBHBIX  3aKOHBI U MOJIENIU ONTHKHU.
M0JIO’KEeHHE O0BEKTOB, JIOKYMEHTOB M MaTe€pHaioB IO

OCYIIECTBIISITh ONpPEIETICHUIO

HE0OXO0UMbIE MPOCTPAHCTBEHHO-

re0JIe3NYECKUE U F€OMETPUUYECKOTO MOJIO0KEHUS

MapKIIel1epcKue 00BEKTOB; TEOPETHUUECKUX U
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U3MepeHusi, 00padaThIBaTh
U UHTEPIPETUPOBATD UX
pe3yabTaThI

METOIOJIOTUYECKUX OCHOB
UCIOJIb30BaHUSI HOPMATUBHO-
UHCTPYKTUBHBIX JOKYMEHTOB
Y MaTepHUaoB.

OIIK-10.2. Onpenensier
HEOOXOIUMOCTh TIPUBJICUCHUS
JOTIOTHUTEITBHBIX 3HAHUH TS
peleHus 3a1a4 1Mo
OTIpeNIeIICHUIO
IPOCTPAHCTBEHHO-
reOMETPUYECKOTO MOJIOKEHUS
00BbEKTOB, 00pabOTKE U
UHTEPIpPETALNU Pe3yJIbTaToB,

OOyJaromuiicst TOJKEH:
OLICHUBATh CTETICHb
JOCTOBEPHOCTH PE3yJIbTAaTOB,
MOJTYYEHHBIX C TOMOIIIBIO
SKCIICPUMCHTAJIbHBIX U
TEOPETHUYECKUX METOIOB
HCCJICAOBAaHUs, aHAJIM3UPOBATH U
NPUMEHATH (PU3NIECKUE 3aKOHBI
U ABJICHUS JJIA pCUHICHUA 3a1a4.

BBIIIOJIHEHHBIX T€0JE3NYECKUX
U MapKIIEHIEPCKUX
M3MEPEHUM B X0OJI€ CBOEH
npohecCuOoHABLHOM
JIEATEIbHOCTH.

OIIK-10.3. Baageer
HaBbIKaMU OIIPCACIICHUA
MPOCTPAHCTBEHHO-
TEOMETPHUYECKOTO TIOJIOKEHUS
00BEKTOB, 0OPAOOTKH H

OO0yuaromuiics T0HKeH:
MOJIb30BATHCS METOJAMU
00paboTKH U aHAIH3a
JKCIIEPUMEHTAILHON U
TEOPETHUCCKON (PU3NIECKON

UHTEpIpETaliy Pe3ylIbTaToB,  WH(pOpMalHuH,
BBITNIOJTHEHHBIX T€OJIE3UYECKUX = METOAMKAaMU PELICHMS 3a1ad 110
U MapKIIEHIEPCKUX OITUKE

M3MEPEHUM B X0OJI€ CBOEH
npodecCHOHABLHOM
EeSITENNLHOCTH.

2. llen 1 MecTO TMCHHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Llenu u3ydeHus QUCLUIUINHBL:

o0ecreyeHne CTY/ICHTOB 3HAHUSMHM M HaBbIKAMHM B OOJIACTH MAaTEMaTHYECKHUX U €CTECTBEHHO-
HAy4HbIX 3HaHWUH, CBA3AHHBIX C OJHUM W3 OCHOBHBIX pa3fefoB (U3UKU - ONTHUKH, BBIPAOOTKa
NPAaKTUYECKUX HABBIKOB peUICHUsA (U3NYECKUX 3a]ad B 00JacTH (U3NYECKON U TEeXHHUYECKOU
ONTUKHU, PAa3BUTHE Y 00YYAIOIUXCA OHUMAaHUS PO (PyHAMEHTAIbHBIX 3aKOHOB (PU3UKH KaK
OCHOBBI JUIsI ONMHCAHUS W aHalIM3a NPUPOABI Pa3HOOOpa3HBIX SIBICHUN OKPYXAIOIIEro MHUpa,
dbopmupoBaHne y oOOydJarOmmXcs (QyHIAaMEHTAIbHBIX (PU3UYECKUX MPEACTABICHUN IS
BBIPAOOTKM CHOCOOHOCTEH K CaMOCTOSTENBbHBIM METOJaM HAy4YyHOTO HCCIEJOBAaHUS H
MBILIICHUSL.

JlucuuiuiiHa peann3yercs B paMKax 00s3aTe’IbHOIN yacTu.

Jl1 OCBOCHMSI TUCLIMITIIMHBI HEOOXO UMbl KOMIIETEHIIMU, CPOPMHUPOBAHHBIE B PAMKAX U3yUCHMUSI
CJICAYIONIMX TUCHMIUIMH: MEXaHWKH, MOJICKYISAPHOW (PU3MKH, JIEKTPUYECTBO M MarHeTH3Ma.
CryneHThl JOJKHBI BIaJeTh OCHOBHBIMM 3aKOHAaMHM M MOHATHUAMHU 3THX Pa3[elioB, TAKKe UM
HeoOXxonuMo 3HaHWe AudQepeHnnanbHOr0 W MHTETPabHOTO HMCYUCICHHS, YMEHHE pellaTh
npocreimue  nuddepeHuanpHble  ypaBHEHHUs,  o0jagaTh ~ 3HAaHUSAMH B 00JIacTH
MaTeMaTHYECKOT0 aHAJIN3a, aHATUTUYECKON TreOMEeTpHUH.




Jucuunnuna uzyvaercst Ha 2 Kypce B 3, 4 cemecTpax

3. O0beM AUCHHUILVINHBI (MOAYJIs) B 32a4€THBIX €IMHUIAX C YKA3aHMEM KOJIHYeCTBa
aKa/JleMUYeCKHUX UJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npernoaasareJeM (110 BUIAM Y4eOHBIX 3aHATHIT) H HA CAMOCTOAITEIbHYIO
padoTty o0y4aromuxcs

OO6mast TpyI0eMKOCTh (00beM) TUCHIUIIINHBI cocTaBmsieT 216 akan. u.

Bcero yacos
O0bem IMCUUIIIMHBI 3aouynas popma
o0yueHust
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 216
VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTYy C MperoaaBaTesieM:
JIEKIUH 12
MPAKTUYECKUX (CEMUHAPCKUX ) 14
npyrue ¢hopmbl KOHTaKTHOU padoThl (DKP) 0,2
YueOHBIX YaCcOB Ha KOHTPOJIH (BKJIIOYAst Yachl TOATOTOBKH ): 3,8
mudepeHIpOBaHHBIN 3a4eT
VY4eOHBIX YaCOB Ha CAMOCTOSATENIbHYIO paboTy 00yJaromuxcs 186
(CP)
DopMbI KOHTPOJISA CemecTpnl
nudepeHIMPOBaHHBIN 3a4eT 4

4. Coneprxkanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM (pa3jesiaMm) ¢
YKa3aHHEM OTBEJEeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

4.1. Pa3znenbl JUCHUILUIMHBI M TPYI0EMKOCTD M0 BUAaM YUeOHBbIX 3aHATHH (B
aKaJeMHu4ecKHX Yyacax)

Buabl yueOHbIX 3aHATHH, BKJIKOYAS
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcs u
Ne HanmenoBanme pa3iesa / TeMbl TPYA0E€MKOCTh (B 4acax)
n/n U CIHUIIINHBI KonTakTHasi padora ¢
npemnoaaBareieM Cp
Jlek IIp/Cem JIab
1  OcHoBHBIE CBOIiCTBA 4 3 0 62
3J1eKTPOMATHUTHBIX BOJIH
1.1  BBeneHue B Kypc ONTHUKHU 1 0 14
1.2 OCHOBBI 3JIEKTPOMarHUTHOM 1 1 0 15
TEOPHUH CBETA
1.3 IlpenomiieHue U OTpaKEHHUE CBETA 1 1 0 15
Ha TPAaHUIIE MEXKTY
TUAJIEKTPUKAMHU.
1.4 | B3aumozeiicTBue 1 1 0 18
3JIEKTPOMArHUTHBIX BOJIH C
BEIIECTBOM
2 | T'eomeTpuyeckasi ONITHKA 1 1 0 40
2.1 T'eomerpuyeckas onTukKa 1 1 0 40
3 | ®dusnueckasn (BOJHOBAS ONITHKA) 3 6 0 44
3.1 HWurepdepenmus ceera 1 2 0 12




3.2 | Judpakmus cBera 1 2 0 14
3.3 | Tlonspuzanusa cBera 1 2 0 18
4 | KBaHTOBbIE CBOIICTBA CBeTa 4 4 0 40
4.1 TemmoBoe U3ITy4YECHHE 2 2 0 24
4.2 | KBaHTOBBIC CBOMCTBA CBETa 2 2 0 16
HToro 12 14 0 186

4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 pa3jesaM (TeMam)

Kypc nekimoHHbIX 3aHATUI

Ne HaumeHoBaHue pa3jesa Conep:xanue
/ TeMbI AUCHHUILINHBI
1  OcHoOBHBbIE CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH
1.1 Bsenenue B kypc ontuku = Mcropus pa3BuTus NpeICTaBICHUN O IPUPOJE CBETA.
OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTHKHU.
DOTOMETPUYECKUE BETNYNHBI.

1.2 OcHoBBI VYpaBuenus Makcsesuia. CKOpOCTh 3JIEKTPOMAarHUTHOM BOJTHBI
3JIEKTPOMArHUTHOU B cpeze. [lonepeqHocTs 271EKTPOMarHUTHON BOJIHBL.
TEOpUHU CBETA B3anmuas nepnenaukynspHocTh BekTopoB E u H.

Cunasznocts xonedanuii Bekropos E u H. DHeprus
3JIEKTPOMArHUTHOM BoHBI. BekTop YmoBalloliTunra.
N3mepeHue cKOpoCTH CBETA.

1.3 Ilpenomnenue u OtpaxkeHue U MpeIOMIIEHNE CBETA HAa TPAHULIE IBYX
OTpaKEHUE CBETA Ha W30TPOIHBIX JUAIEKTPUKOB. Dopmyiibl DpeHens. AHaIu3
IrpaHUuLIE MEXIY ¢bopmyn @penens. [lonHoe BHyTpeHHEE OTpaskeHHeE.
JUAJIEKTPUKAMH.

1.4 BizaumonencTtBue HopMmanbhast 1 anoManbHast qucnepcusi MeTopl n3ydeHust
AJIEKTPOMAarHUTHBIX BOJIH  JAMCIIEPCHH.

C BEILIECTBOM OCHOBBI 3JIEKTPOHHOM T€OpUH AUcCTepcrur. MoeKyasapHas
pedpaxmus. [Tornomenue ceera. 3akoH byrepa-bapa.
Paccesinne cBeta B MyTHBIX cpenax. MosekymsipHoe
paccestHie cBeTa B ra3ax. CtaTuctudeckasi TEOpUs pacCesHUs
cBeTa B razax. PaccesHue cBeTa B )KMJIKOCTSIX.
PaccesHue cBeTa B TBEpABIX TeNaXx.
2 | I'eomeTpuueckasi ONTHKA
2.1 T'eomerpuyeckas ontuka  ['eoMeTpuueckas ONTHKA KaK MPEAEIbHBIN Cy4aid BOJTHOBON
ontuku. IIpenmomieHue Ha cheprdecKoi MOBEPXHOCTH.
N306pakenne Manbix npeameroB. Obmas Gpopmyia JINH3EL.
YBennueHue JIUH3bI.
[lenTpupoBaHHast ONTHYECKAsI CUCTEMA U €€ KapAUHAJIbHbIE
JJIEMEHTBHI.
Abeppanuu oNTHYECKUX cucTeM. McTouHnKY abeppaunii
3  ®usuyeckasi (BOJIHOBAsI ONTHKA)
3.1 MHurepdepennus cBeta [Tonsitue natepdepeniuu ceera. lurepdepeHius BoH.

[upuna naTepPepeHInOHHOI mosockl. KorepeHTHOCTh B
ontuke. Crnoco0b! NOIY4YEeHUsI KOTEPEHTHBIX TyYKOB
neneHrueM BoiHOBoro pponrta (Meton FOura, 6usepkana
Openens, ounpuszma Openens, Oununza buiie, 3epkano
Jlnoiina, meron Jlunauka). CriocoObl moydeHUs
KOT€PEHTHBIX ITYYKOB JI€JICHUEM aMIUIUTY IbI (TI0JI0CHI
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PaBHOTO HAKJIOHA, ITOJIOCHI PABHOW TOJIIMHBI, KOJIBIA
Herotona). JIByxirydeBbie HUHTEp(HEPOMETPHI.
HNutepdhepomerp Maiikenbcona. OOi1acTu MpUMEHEHUS
UHTEepPEPEHINH.

MHoroiydeBbie HHTEP(HEPOMETPHI.

3.2

Hudpakuus cBeta

[Tpunmun INoiirenca-®penens. Merox 300 @penensa. Meton
rpaduueckoro cioxeHus aMmuTya. Audpaxmus Openens ot
MpoCcTerImx nperpaj (Iudpakius oT Kpyrjioro OTBEPCTHS,
audpakuus ot Kpyrioro aucka). Audpakuus Openens Ha
Kkparo nonymiockoctu. Crimpans Kopato. {udpakuus B
napajieNbHbIX JTydax (nugpaxuus @paynrogpepa). Onpit
O®paynrodepa. Judpakaus Opaynrodepa ot memnu.
Judpaxius cBera OT ABYX Iuenel. JnppakunoHHas pererka.
Judpaxius ceera OT NPSIMOYTOJIBHOIO U KPYIJIOro
otBepctus. Judpakuus Ha JByXMEpHOU pELIeTKeE.
Hudpakmus Ha TpexMepHoi perieTke. udpakuus
peHTreHoBckux Jydei. Dopmyna Bynbdabparros. Mero bl
Jlays u [le6as-Illepepa. [Touarue o ronorpadumu.

3.3

[Tonspuzanus ceera

EcrecTBeHHbIN U MOJIpU30BaHHBIN CBET. 3akOH Maittoca.
3akoH bprocrepa. [lonepeuyHoCcTh CBETOBBIX BOJH. JIMHEMHO-
MOJISIPU30BaHHBIN cBET. HTEpdepeHIus noasspu30BaHHOTO
csera. J[BoiiHOE myuenpenomiieHue. McKkycCcTBEHHOE JBOMHOE
nydenpenomiienue (poroynpyrocts, 3ddext Keppa, sBienne
Korrona-Myrona).

[Tonstpu3anuoHHbIe MPUOOPHI. DU THYECKH-
MIOJISIPU30BAHHBIN CBET. BpallleHHne IIIOCKOCTH NOJIIpU3aLiY.
OObscHeHre BpallleHus TUIOCKOCTH MOJIIPU3aliu 10
®penento. MarHuTHOE BpalleHUE MIOCKOCTH OIS PU3ALUH.

KBaHTOBBIC CBOHCTBA CBETA

4.1

TeroBoe u3nyyeHue

W3nmyuaTenbHas U moriomarenbHas CioCOOHOCTH.
AGcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana
Bonpnmana. 3akon Buna.

®opwmyiel Panes-/Ixunca u [1nanka.

4.2

KBanToBEIE CBOIICTBA
CBeTa

Bunst porosddexra. 3akons! porospdexra. YpaBHeHue
DiiHmTelHa 11 BHentHero Gotodddekta. [I[pumenenmne
dorordpdekra. dpdext Komnrona. Dddexr Horiepa B
ontuke. /[aBaeHue cpera.

C NMPaKTHUYECKUX/CEMUHAPCKUX 3aHATUI

HanmenoBanmue pasnena /
TeMbl AU CIHUILTUHBI

Conepxanue

OcHOBHBIE CBOHCTBA JJIEKT

OMArHUTHBIX BOJIH

OcHoBBI
3JIEKTPOMAarHUTHON TEOPUHU
cBeTa

Pemrenue 3agaud mo remam: CBeToBOM noTok. Cuiia cBeTa.
OcgemenHocTsb. CBeTuMOCTh. SpKocTs. [Ipumenenne
WHTETPAIbHON (DOPMYJIBI 1711 CBETUMOCTH U OCBEIIICHHOCTH.

1.3

[Ipenomnenue u

Pemenue 3agad no remam: J{usnektpudeckas
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OTpaKCHUE CBETA HA
rPaHULIE MEXKIY
TASIIEKTPUKAMHU.

IIPOHUIIAEMOCTh BeniecTBa. Pa3zoBast U rpymnIoBasi CKOPOCTb.
®opmyina Pases.

1.4

BsaumogeiictBue
BHGKTpOMaI‘HI/ITHBIX BOJIH C
BEILIECTBOM

Pemenue 3agad nmo remam: 3aTyxaHue my4yka
AJIEKTPOMAarHUTHOIO U3ilyueHus. 3akoH byrepa.

I'eomeTpuueckasi onTuKa

2.1

I'eomeTpuyeckas ontuka

Pemenue 3amau mo remam: OcHOBHBIE (OPMYITBI
F€OMETPUUYECKON ONTUKU. 3aKOHBI OTPAXKEHUS U
npenomiieHus. [locTpoenus: B TOHKUX JIMH3aX U

chepuuecKux 3epKaiax.

du3nyeckas (BOJJHOBAS ONTHKA)

3.1

HNutepdepennus cBeta

Pemenue 3amau mo remam: I'paduueckoe cioxeHue
konebanuii. InTepdepeHus BoiH, BO30YXIaeMbIX
JTUIIOJIBHBIMHA KOT€PEHTHBIMU U3ITy4aTeIISIMU.

Pemenue 3anau no temam: Kinaccnueckue cxeMsl
unteppepennmu. Cxema KOnra. 3epkano Jlnoiiaa.
busepkana ®@penend. bununsa buiie. bunpusmel Openens.
Pemenue 3amau mo remam: aTepdepeHIms B TOHKHX
mnenkax. Konsia HertotoHa.

3.2

Hudpaxius ceera

Pemenue 3anau nmo remam: Knaccudukanus siBinenuit
mudpakaun. Kpurepun. dudpakuus Openenst. 30HbI
@penenst. Cnupans Openens (kadecTBEHHOE
paccmoTtpenue). Pacuer 300 @penenst, onpeaeneHne
WHTEHCUBHOCTHU CBETA B TOUKE HAOIIOACHMS TSI HELIETIOTO
qrclia 30H.

Pemenwue 3amay mo Temam: JJudpakuus @paynrodepa.
HNudpakuus Ha menu. J(udpakiimoHHbIe PEIICTKH.
Haknonnoe nanenue nydeii. @a3oBas nudpakiunoHHas
pelieTka.

Pemenue 3anau mo remam: udpakunonHas pemerka.
VYrinoBas nucniepcus. Paspematorast crmocoOHOCTH
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[Tonspuzanus ceera

Pemienue 3agau no remam: [lomydyenue nuHeHo-
MOJISIPU30BAHHOTO CBETA U €ro aHaiu3. 3akoH Maoca.
CreneHb NoJgpU3alui.

Pemenue 3anay no temam: OTpaxkeHHe CBETA OT I'PAHULIBI
pazaena nByx audnaekTpukoB. Dopmynsl Openens. Yron
bprocrepa.

Pemenue 3agau nmo remam: [IpoxoxxneHue ceera uepes
KpUCTAJUTMYECKUE TIaCTUHKU. [IpocBeTiieHne ONTUKH.
EcrecTBeHHBIE 1 MAarHUTHBIE BPAILICHHS TIJIOCKOCTH
MOJISIPU3AIUH.

KBaHTOBBIEC CBOHCTBA CBETA

4.1

TernnoBoe u3nyyeHue

Pemenue 3anay no temam: OTpaxkeHHE CBETA OT I'PAaHULIBI
paszena AByX AUIEKTPUKOB. PopMyiibl OpeHensd. Yroa
Bprocrepa.

Pewmenune 3anad no remam: IIpoxoxaeHue ceera uepes
KPUCTAJNINYECKHE MIIaCTHHKU. [IpocBeTeHre onTHKy.
EcTtecTBeHHbIE U MarHUTHBIE BPALLIEHUS TUIOCKOCTH
MOJIAPU3ALUH.




4.2 | KBaHTOBBIE CBOIICTBA CBeTa = PellreHue 3aay 1o TeMaM: 3aKoHb! poTodhdexTa

5. YueOHO-MeTOAMYECKOE o0ecevyeHne 1JIs1 CAMOCTOSATEIbHOM padoThl 00yYAKOIIUXCS 10
JUCHUIJINHE (MOLYJII0)

AyIuTOpHAs CaMOCTOSTENbHAs padoTa BBIIOIHIETCS Ha 1a00OPATOPHBIX M MPAKTHYECKUX
3aHATUAX IO HCTTOCPCACTBCHHBIM PYKOBOJACTBOM IIPCIIOAABATECIIA U IO €TI0 3aJaHUIO.
Ha nmpakTHuecKux 3aHsATHIX:
— CaMOCTOSITEIBHOE PEIICHUE 3a/1a4, TPETIOKEHHBIX TS 3aKPETICHUS METOAMKH UX PEIICHIS,
— MUHHUKOHTPOJIbHBIE padoThI (15 — 20 MuHYT);
— KOHTPOJIbHAsI padoTa Mo 3aBEPIICHUIO U3YUCHHUS MaTepuaa.
BHe ayauropHast fomMaiHsas caMocTosITeIbHas padoTa BKIIOYALT:
— MOATOTOBKY K JICKITHSIM,
— MOATOTOBKY K J1a00paTOPHBIM 3aHATHSIM;
— NOATOTOBKY K NPAKTUYCCKHUM 3aHATHAM;

- IOJArOTOBKA K KOJUIOKBUYMY;

- MOJrOTOBKA pedepara.
HaumenoBanue Kon-
Ne paszena /TeMbl Conepxanne BO
JUCITUTLIAHBI yac.
1 . 10
OCHOBHBIE CBOMCTBA 2JIEKTPOMAI'HUTHBLIX BOJIH
1.1. | Benenue s Ucropus pazButus Hpe,ZECTaBJIeHI/II/I o npupoae cera. OCHOBHBIE 2
ONTHKY 3aKOHBI TeOMeTpUYecKoi oNTUKU. DOTOMETpUUYECKHUE BETHUUNHBI.
VYpaBaenust Makcsesia. CKOpOCTh 3JIEKTPOMAarHUTHOM BOJIHBI B 2
OCHOBEI cpene. [lonepeyHOCTh AIEKTPOMArHUTHOM BOTHBI. B3auMuas
1.2. SMeKTpoMaruTHo | NEPIICHAHKYISAPHOCTE BEKTOPOB E u H. Cundasznocts xonedanmii
i Teopuu CcBeTa BekTopoB E u H. DOneprus snekrpoMarHuTHON BOJIHEL BekTop
YwmoBa-IloiiTunra. U3MepeHre CKOpocTH CBeTa.
[Ipenominenue u o 2
OTpaXKEHHE CBeTa Tpa)keHUE U MPEeIOMJICHHE CBETa Ha TPaHMIIE JBYX U30TPOIHBIX
1.3 | 4a rpanmIe TUANEKTPUKOB. Dopmyiiel Dpenens. Ananus Gopmyn Openens.
MeXKITY ITosiHOE BHYTpEHHEE OTPAXKEHHUE.
JIUAJICKTPUKAMH.
Hopmainbnas u anomanbsHas nucniepcus MeTozsl n3ydeHus 4

Bzaumoneiicteue | Aucnepcuu. OCHOBEI SIEKTPOHHON TEOPUH JHUCIIEPCHUM.

1.4 | snexrpomaruutasl | Monekynapnas pedpakuus. I[lornomenune csera. 3akon byrepa-
X BOJIH C bapa. PaccesHue cBeta B MyTHBIX cpenax. MoiekyispHoe
BCIICCTBOM paccestHue cBeTa B ra3ax. CTaTuctudeckasi TEOpUs pacCessHUs
cBeTa B raszax. PaccesHue cBera B )xuaKocTsX. Paccesnue csera B




TBEPABIX TCJIax.

I'eomerpuueckas ontuka

2.1

I'eomeTpuyeckas
OIITHUKA

I'eomeTpryeckas ONTHKA KaK MPEIEIbHbIN Cllydaid BOJIHOBON
ontuku. [Ipenomienune Ha cepruueckoil MOBEPXHOCTH.
N300pakenne Manbix npeameroB. Obmas popmyia JINH3EL.
VBenuuenue MH3bL. LleHTpupoBaHHas ONTUYECKAs! CUCTEMA U €€
KapJAWHAJIbHBIC 3JIEMEHThI. AOGeppalii ONTUYECKUX CUCTEM.
Hcrounnku aGeppanuid.

®dusndeckas (BOJHOBAsI ONITHUKA)
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3.1.

HNuTtepdepenius
cBeTa

[Tonsitue nnrepdepentnu ceera. Uurepdepennus o, [lupuna
uHTepepeHonHol nonockl. KorepentHocts B ontuke. Croco0s!
MOJTy4YeHHUSI KOTEPEHTHBIX ITyYKOB JIEJIEHUEM BOJHOBOTO (hpOHTA
(meton FOnra, Ouzepkana @penens, ounpuszma Openens, OuaH3a
buiie, 3epkano Jlnoitna, meron Jlunuauka). CriocoOb! OTydeHUS
KOT€PEHTHBIX ITyYKOB JIEJICHUEM aMIUTUTY Il (II0J0CHI PABHOTO
HAaKJIOHA, TI0JIOCHI PaBHOM TOJIIUHBI, KoJiblla HetoTOHA).
JiByxiyueBbie uHTEppepomeTpbl. UuTephepomerp MaiikenbcoHa.
O6nactu npuMeHeHus: HHTeppepeHInI. MHOT0Ty4YeBbIe
UHTEP(HEPOMETPHI.

3.2

Hudpakmus cera

[Tpuniun [Noiirenca-®penens. Metox 300 @penensa. Meton
rpagu4eckoro cioxeHus aMmuTya. Aundpaxnus Openens ot
MPOCTEUIINX Mperpas (Iudpakuus oT Kpyriaoro oTBEpCTus,
audpakuus oT Kpyrioro aucka). Audpakuus Openens Ha Kparo
nonyrutockoctu. Crimpanes Kophio. Jludpakuus B mapauieabHbIX
nydax (audpakuus @paynrogepa). Onsir OpayHrodepa.
Hudpaxius Opaynrodepa ot menu. Judpakuus cBera ot AByX
meneit. udpaxnuonnas pemerka. Judpakus ceera ot
NPSIMOYTOJIBHOTO U KpyrJyioro oreepctud. JAudpaxuus Ha
IBYXMEpHOH perierke. J(nppakius Ha TpEXMEPHOM peleTke.
Judpaxius peHTreHOBCKUX ydeil. @opmyna Bynbsga-bparros.
Meronst Jlays u Jle6as-Illepepa. [Torstue o ronorpadum.
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[Tonspuzanus
CBETa

EcTecTBeHHBIN U NONISIpU30BaHHbIN cBeT. 3akoH Maitoca. 3akoH
Bbprocrepa. [lonepeyHocTh CBETOBBIX BOJIH. JINHENHO-
NOJISIpU30BaHHbIN cBeT. IHTepdepeHns NoIsipu30BaHHOTO CBETA.
JIBoiHOE nydenpenomiieHue. FckyccTBEeHHOE IBOMHOE
nydenpenomierue (Gporoynpyrocts, 3pdext Keppa, spnenue
Kotrona-Myrona). [Tonsipusaunonnbie mpuOOpsl. DITUITHYECKU-
MOJISIPU30BAHHBIN CBET. BpallleHHe IIIOCKOCTH NOJIIpU3aLiy.
OOBsicHeHHE BpalICHUs TUIOCKOCTH MoJIsipu3anuu no OpeHerto.
MarauTHo€e BpalieHue IJI0CKOCTH MOJISPU3ALUH.

KBanToBBIE CBOICTBA CBETA

4.1

Tenmosoe
U3JIy4eHHE

W3nyvarenbHas U morjouiareiabHas CIOCOOHOCTH. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana bonpimana. 3akon

10




Buna. ®opmyinsl Panes-/xunca u [1nanka.

KBanToBbie Bunsr hotoaddekra. 3akonsr pororddexra. YpaBHeHHE 4
CBOMCTBa CBETA DiiHmTelHa 11 BHenTHero Gotodddekta. [I[pumenenmne
dbotorddekra. Dbdext Komnrona. dpdexr Jlomnepa B onTuke.
JlaBneHue cpera.

4.2

CamocrositennbHass paboTa CTYICHTOB - CIIOCOO aKTHBHOTO, IIEJICHANPABICHHOTO
nproOpeTeHNs CTYACHTOM HOBBIX UIS HETO 3HAHWW W YMEHHI 0€3 HEeMOCPEICTBEHHOTO y4acTHs
B 3TOM mpolecce mpemopaBarencii. OHa HampaBlieHa Ha 3aKpEIJICHHE 3HAHWN CTYICHTOB,
pa3BUTHE IPAKTUYECKUX YMEHUH U IIPEAIIOIAraer:

- MpopaboTKYy JIEKIIHUH 10 Kypcy, paboTy ¢ peKOMEHI0BaHHBIMU T1aparpadamu 13 OCHOBHOU U
JOTOJTHUTEIBHOH JIUTEpaTypHI,

- U3Yy4YCHUC TCM, BLIHCCCHHBIX Ha CaMOCTOATCIIbHOC U3YUYCHHC,

- HIOATOTOBKY K IPOBOJUMBIM B paMKaX TCKYIICTO KOHTPOJIA TCCTaM Ha JICKIIUAX

- MOATOTOBKY K IPOBOJUMBIM B paMKaX PyOEKHOT0 KOHTPOJIS (IT0 OKOHYaHWUU MOYJIS)
KOHTPOJIbHBIM padoTaM;

- MOATOTOBKY K IPOBOJUMBIM B paMKaX pyOeXHOTr0 KOHTPOJIS KOJJIOKBHYMaM;

- IOJArOTOBKY K KYPCOBOMY 3K3aMEHY.

OTaenpHO claeayeT BBIASIUTD MTOATOTOBKY K AK3aMEHaM U 3a4eTaM, Kak 0coObIil BI
CaMOCTOSTENbHOM paboThl. OCHOBHOE €0 OTINYHE OT IPYTUX BUIOB U3YUCHHUS JIUTEPATYPHI B
TOM, YTO CTYJIEHTbI TOTOBSTCS K 3K3aMEHY 10 UMEIOIIEHCs TporpaMMe U UITYT B Pa3IMYHBIX
VMCTOYHHMKAX OTBETHI HA KOHKPETHBIE BOIIPOCHI.

KoHTposib 3a camocTosTeTbHON pabOTOM CTYACHTOB MPOBOAMUTCS MyTEM MPOBEPKU padoT,
MPEAJIOKEHHBIX IS BBIMIOTHEHUS B KAUECTBE JIOMAITHUX 3aJJaHUN 10 MPAKTUUECKUM 3aHSITHSIM,
HaMMCaHUM pedepaToB, a TAKKe MOCPEACTBOM APYTUuX (HOPM TEKYIIETo U pyOe)KHOTO KOHTPOJIS,
MPEAYCMOTPEHHBIX B PEUTUHT-IJIAHE OCBOCHUS AUCLIUIUIMHBI.

MeTtoauueckoe o0ecrieueHre caMOCTOSTENIbHOM pabOThI CTYIEHTOB OCYILIECTBIISETCS
MIOCPEACTBOM HCIOJIb30BAHUS PEKOMEHOBAHHON OCHOBHOM U JOMOJHUTENBHOMN JIUTEPATYPHI,

MHTEPHET-PECYpCaMHU.

6. YueOHO-MeTOAHYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIs)
6.1. Ilepeuennb y4eOHOI IMTEPATYPbI, HEOOXOAMMOI 1)1l OCBOCHUS JUCHUIJIMHBI (MOYJIs1)
OcHoBHas1 yueOHas1 IuTEpaTypa:
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1.

Bonnapes, b. B. Kypc o6meit ¢usuku B 3 kH. Knura 2: snekrpomarHeTusm, OINTHKA,
KBaHTOBasi (u3mka : ydeOHuK mis OakamaBpoB/ b. B. bonmapes, H. Il. Kamamaukos,
I'.T. Coupun. — 2-e u3n. — Mocksa : MsparenscrBo Opainit, 2022. — 441 c. —
(bakamaBp. Axanmemmueckuii  kypc). — ISBN 978-5-9916-1754-3. — Tekcer
anekTpoHHBIH //  OOpasoBarenbHass 1uatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/509100 (mata obpamienus: 26.06.2022).

Kysnenos, C. U. Kypc ¢usuku ¢ npumepamu pemeHus 3agad : yuebnoe nocodue / C. U.
Ky3nenos. — 4-e uzn., nepepad. u non. — Cankr-IletepOypr : Jlans, 2022 — YacTs 11 :
Ontuka. OCHOBBI aTOMHOM (DM3UKM M KBAaHTOBOH MexaHHMKH. DH3UKA aTOMHOTO sipa U
aneMeHTapHbiX yactun, — 2022. — 336 c¢. — ISBN 978-5-8114-1719-3. — Tekcr :
SNEeKTpOHHBIN //  Jlamb  :  2nekTpoHHO-OmOmMoreunass  cucrema. —  URL:
https://e.lanbook.com/book/211748 (nara obpamenus: 26.06.2022). — Pexxum moctyma:
JUJISL aBTOPHU3. TTOJIb30BATENECH.

CagenneB, . B. Kypc o6meii ¢uszuku. B 3 1. Tom 2. DaekTpuyecTBO U MarHeTHU3M.

Boxnsl. Ontuka : yaue6Hoe mocobue ains By3oB / M. B. CaBenbeB. — 16-e u3., crep. —
Cankr-IlerepOypr : Jlanp, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — TekcrT :
SNeKTpoHHBIN //  Jlamb  :  2nekTpoHHO-OmOmMoreunass  cucrema. —  URL:

https://e.lanbook.com/book/185339 (mara o6pamenus: 06.02.2023). — Pexxum moctyma:
JUISL aBTOPHU3. TTOJIB30BATENCH.

JononHuTebHAsSI yYeOHAas TUTEPATYpPA:

4. OnTuka: IpakTHKyM : yaeOHo-MeTonudeckoe mocodue / . A. JIsikos, JI. C. Butiokosa,

B. H. Mansnes, JI. JI. Hyraesa ; nayu. pea. B. I'. Uepnsk ; Ypanbckuii dhenepaibHbIi
yHuBepcuteT uMeHu mnepsoro llpesunentra Poccum b. H. Enbumna. — ExarepunOypr :
N3narenscTBOo Ypanbckoro yHupepcutera, 2016. — 67 c. : cxeM., Tabmn., ui. — Pexum
nocryna: mo mognucke. — URL: https:/biblioclub.ru/index.php?page=book&id=690147
(mara obpamenus: 26.06.2022). — ISBN 978-5-7996-1666-3. — TeKcT : 7I€KTPOHHBIH.
Kyrymesa, P.M. PykoBoacTBO K 1abopaTopHbIM paboTaM MO OINTHKE : y4el.-MeTO.
nocobue s cTya. ¢us.-mar. dak. / orB. pea. H.H.bukkynosa .— Crepiuramak : U31-Bo
C® baml'V, 2014 .— 94c. : ni. (42 5K3)

6.2. [lepeyeHb 3JIEKTPOHHBIX OMOJTHOTEYHBIX CUCTEM, COBPEMEHHBIX NMPO(PecCHOHATIBLHBIX
0a3 JaHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHHMEeM PEeKBU3UTOB
n/n
1 Horosop Ha goctyn k ObC ZNANIUM.COM wmexny baml'V B nune nupexkropa CO
baml'V u OOO «3nanuym» ot 12.07.2021
2 Jloroeop Ha noctyn k O5C «3B5C FOPAWTY (momnas komtekuus) Mexay baml'V B e
mupextopa CO Baml'V 1 000 «dnekrponnoe u3nareascro KOPAWT» Ne 223/596 ot
04.03.2021
3 Horosop Ha noctyn Kk 9bC «YHuBepcurerckas 0ubanoreka onnain» Mmexay bamly u
«Hexcmenna» Ne OI'3-114 ot 28.09.2022
4 Horosop Ha noctyn k ObC «Jlanb» Mexkny baml'y u uznarensctBom «Jlanb» Ne OI'3-
145 o1 01.10.2021
5 Horosop Ha goctyn k ObC «Jlaub» mexay bamlV u uznarenscteom «Jlanp» Ne OI'3-
146 ot 01.10.2021
6 Cornamenue o corpynaudectse Mexxay baml'y u uznarenscrBom «Jlaub» Ne 141 ot
01.10.2021
7 3BC «3b baml¥Y», 6eccpounstit norosop mexay baml'V u OO0 «OTKpbIThIe
6ubmanoreunsie cucteMbl» Ne 095 ot 01.09.2014 r.
8 JloroBop Ha JOCTYII K 3JIEKTPOHHBIM HayYHBIM MEPUOJUYECKUM HU3IAHUSIM MEKIY
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bamI'V u PYHOB Ne OI'3-512 ot 20.12.2021

9 Jorosop Ha bJI nuccepramuii mexay bamlV u PI'b Ne095/04/0045-1254 ot 02.07.2021

Jlorosop o noaxmrodeHnn kK HOb u o npenocrasnennu nocryna k oobsekram HOb mexny
baml'V B munie nupexkropa CO baml'y ¢ ®T'BY «PI'b» Ne 101/HDbB/1438-11 ot
11.06.2019

Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTepHeT» (1aJ1ee -
ceTb «AHTEpHET»)

Ne Anapec (URL) Onucanue CTpaHUIbI
n/n
1 http://phys.nsu.ru/ok01/ Y4eOHO-MeToInYeCKre MaTepHalIbl U
nabopaTtopHbie mpakTukymbl. Kadenpa
obmeit ¢puzukn HoBocubupckoro
TOCYJapCTBEHHOTO YHHBEPCUTETA
2 http://genphys.phys.msu.ru VYuebnsbie mocobust, puznyeckuii
MPaKTUKyM, neMoHcTpanun. Kadenpa
obmei puzuku pusdaxa MI'Y um. M.B.
JlomoHOCOBa
3 http://optics.ifmo.ru O6pa3zoBarenbHbIi cepBep "OnTuka"
4 | http://iso.pippkro.ru/dbfiles/sites/geom_optic/ ['eomerpuueckas onruka
5 http://irodov.nm.ru Pemenue 3amau no ¢usuxe. Upogos U.E.

6.3. [lepeyeHb JMIIEH3MOHHOTO U CBOOOHO PacIpOCTPAHSIEMOr0 MPOrPaMMHOI0

06CCHe‘leHI/lSI, B TOM YHUCJIC€ OT€YECTBCHHOI'0 MPOM3BOACTBA

HaumeHoBaHMe MpOrpaMMHOro odecrnedeHust

Windows 7 Professional

Office Standart 2010 RUS OLP NL Acdmc

7. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AMMAas VISl OCYIeCTBJICHUS 00pa30BaTeIbLHOI0

npouecca no JUuCHUIUIuHe (MO1YJII0)

Tun yyeOHoil aynuTopun

OcHalEeHHOCTh Y4eOH oM
ayIuTOPUM

VYueOHast ayTuTOpHsL JUI IPOBEICHUS 3aHATUI JIGKIIMOHHOTO
TUMAa, yueOHasi ayIuTOpuUs AJis IPOBEACHUS 3aHATUI
CEeMHUHAPCKOT'0 TUIIA, yueOHast ayTUTOPUS TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu, yueOHas

ayJUTOPHS TPYNIIOBBIX U MHAWBUYaJbHBIX KOHCYIbTAIIUN

Hocka, yueOHast me0enb,
KOMIIBIOTEPHI, IEPEHOCHOM
JKpaH, NEPEHOCHOU IIPOEKTOP,
y4eOHO-HaTJISATHbIE TIOCOOUSI.

YueOHast ayIUuTOPHS I IPOBEACHUS 3aHITHI
CEeMHUHAPCKOT'0 TUIIA, yueOHAast ayTUTOPUS TEKYIIETO
KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlNU, yaeOHas

ayJIUTOPUS TPYIIOBBIX U UHIMBUYAIBHBIX KOHCYJIBTALUN

yaeOHast Mme0Oenb, 10CKa,
MYJIbTUMEANA-TIPOCKTOP, IKPaH
HACTCHHBIN, Y4eOHO-HATIISTHBIC
rmocoous

UnTansHBIN 32l TOMEIIECHUE [Tl CAMOCTOSATEIHLHOU PaboThI

yuebHas mebenb, yueOHo-
HarJIsgHEBIE TTOCOOMS,
KOMIIBIOTEPBI
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