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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOorpaMMe HHIMKATOPAMH A0CTHKEHHS

KOMIIETeHIIM A

®opmupyemast

KoMIleTeHust (¢

YKa3aHUeM KO0/1a)
OIIK-10. Criocoben
ONpENIETATh
MIPOCTPAHCTBEHHO-
r€OMETPUUYECKOE
M0JIO’KEHHE O0BEKTOB,
OCYIIECTBIISITh
HEeo0XO0aUMBIE
reo/Ie3NYecKue u
MapKIIeHaepcKue
u3MepeHusi, 00padbaTeIBaTh
U MHTEPIPETUPOBATH UX
pe3yabTaThI

OIIK-16. Cnocoben
HCIOJIB30BATh TEXHUYECKHE
CpEeJICTBA JIJISl OLICHKH
CBOICTB FOPHBIX TIOPOJT U
COCTOSTHHSI MACCHBa, a
Tak)Ke UX BIMSHUS Ha
mapaMeTpsl POIECCOB

Koa n HaumeHnoBanue
HHIMKATOPA J10CTUKEHU S
KOMIEeTeHIUH

OIIK-10.1. Opranusyert
po¢eCCUOHATBLHYIO
JESITENIbHOCTD C YUETOM
HOPMAaTHUBHO-UHCTPYKTHBHBIX
JIOKYMEHTOB M MaTe€pHaJIOB IO
OTIpENICIICHUIO
MIPOCTPAHCTBEHHO-
TreOMETPUYECKOTO MOJIOKEHUS
00BEKTOB; TEOPETUUECKUX U
METOAOJIOTHYECKIX OCHOB
MCIOJIb30BaHUsl HOPMATUBHO-
MHCTPYKTUBHBIX JIOKyMEHTOB
U MaTepHUaIOB.

Pe3yabTaThl 00yueHus no
JMCHUIINHE (MOIYJII0)

OOyuaromuiics T0JKEH:
MMOHUMATh TEOPETUUYECKUE
OCHOBBI, OCHOBHEIE ITOHATHS,
3aKOHBI H MOJIEIN ONTHUKH.

OIIK-10.2. Onpenenser
HE00XO0IMMOCTb ITPUBJICYEHUS
JIOTIOJIHUTEIbHBIX 3HAHUM JUIs
peleHus 3a1a4 1o
OIIpEeIEeIEHUIO
POCTPAHCTBEHHO-
r€OMETPHUYECKOTO MOJIOKEHUS
00BEKTOB, 00pabOTKE U
MHTEpIpeTalluu pe3yIbTaToB,
BBITTOJIHEHHBIX T'€0I€3MUECKIX
U MapKIIeHIePCKUX
M3MEPEHUI B XOJI€ CBOEH
npodeccuoHaNbHOM
NEeSITETTHHOCTH.

OIIK-10.3. Bnaneer
HaBBIKAMU OIpEJIEJICHUS
IPOCTPAHCTBEHHO-
reOMETPHUYECKOTO MOJIOKEHUS
00BEKTOB, 0OPaOOTKH U
MHTEpIpeTaluu pPe3ylbTaToB,
BBITTOJIHEHHBIX T'€0I€3HUECKIX
U MapKIIeHIePCKUX
M3MEPEHUI B XOJI€ CBOEH
npodeccuoHaNBHOMI
NeSITETTHHOCTH.

OIIK-16.1. CpaBHHBaeT
TEXHUYECKHE CPEICTBA JIIIs
OILICHKH CBOMCTB TOPHBIX
MIOPOJI M COCTOSIHUSI MacCHBa,
OIICHWBAET WX BIUSHHS HA
napameTpsl IpoIECCOB
00614, epepaboTKu

OOyuaromuiics 10JIKeH:
OLICHUBATH CTEIICHb
JIOCTOBEPHOCTH PE3YJIbTATOB,
ITOJIyYEHHBIX C IIOMOILBIO
AKCIIEPUMEHTAJIbHBIX U
TEOPETUYECKUX METOOB
UCCJIEIOBaHMs, aHAIU3UPOBATh U
NPUMEHATH (PU3MUYECKHE 3aKOHBI
U SIBJICHMSI JUISl pELICHUS 3a1a4.

OOyuaromuiicst T0JKEH:
M0JIb30BaThCsl METOIaMHU
00paboTKHU U aHAIHM3a
HKCIEPUMEHTAIBHOMN U
TEOpEeTUUECKON (PU3NUECKOi
uHpopManuy,

METOAMKAMH PEUICHHUS 3a1a4 110
OIITHKE.

OOyuaromuiicst T0JKEH:
MOHUMAThH (hyH/IaMEHTAIbHbBIE
MTOHSITHS, 3aKOHBI U TEOPUU
BOJIHOBOM M KBAaHTOBOM OIITHKH;
METO/bI U IPUEMBI PEIICHUS
3a1ay u3 pasnena «OnTukay;
MIPUHITUIIBI pa0OTHI ONMTHYECKUX
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J0OBIYH, TIEpepaboTKH
MUHEPATBHOTO CHIPbS,
CTPOUTENILCTBA U
IKCIUTyaTaIMH MOA3EMHBIX
COOPYKECHH I

MUHEPATIBHOTO ChIPbS,
CTPOUTENLCTBA U
HKCIUTyaTaIlH MOA3EMHBIX
COOPYKEHHI.

OIIK-16.2. [Ipumensier 3HaHUs
0 OIIEHKE CBOMCTB FOPHBIX
MOPOJ] M COCTOSIHUSI MacCHBa,
OILICHMBAET UX BIIMSHUS Ha
napameTpsl IpOIECCOB
J0OBIYH, TIEpepadbOTKH
MUHEPATBLHOTO CHIPhS,
CTPOUTENILCTBA U
AKCIUTyaTaI[H MOI3EMHBIX
COOPYKECHHH B
npodecCHOHATBLHOM
JESITEIbHOCTH.

puOopoB (MHTEPPEPOMETPOB,
cnexkTporpagos,
MOJISIPU3ATOPOB, J1a3€POB).

OOy4aromuiics JOHKEH:
BBIJICTIUTH KOHKPETHOE
¢dusnveckoe conepkaHue B
NPUKIAHBIX 3a/1a4ax Oymymiei
JeSITeIbHOCTH, (POPMYIIUPOBATH
TaKue 3a7a4d, UCII0JIb30BaTh
ONTUYECKHUE 3aKOHBI IPU
penIeHun mpogecCHOHATBHBIX
3aj1a4, CBSA3aHHBIX CO
CBOWCTBaMH TBEPJIOTO TeJa U
MOJTYIIPOBOTHUKOB

OIIK-16.3. [Ipunumaer
y4acCTHE B OLICHKE CBOMCTB
TOPHBIX TOPOJ U COCTOSHUS
MacCHBa, a TAK)K€ UX BIUSHUS
Ha MapaMeTphl MPOIIECCOB
JNOOBIYH, IEpepadOTKU
MUHEPATBLHOTO ChIPbS,
CTPOUTENILCTBA U
HKCIUTyaTaIH MOA3EMHBIX
COOPYKEHHI.

OOyuaromuiics 10JIKeH:
BJIAJICTh HaBbIKAMH
UCIIOJIb30BaHUS
CIIELIMATU3UPOBAHHBIX 3HAHUI
pazznena «Ontuka» s
OCBOEHUS TPODUIBHBIX
(bU3NYECKUX TUCIUILINH
(aromHas pusmka, puznxa
HOJIyIIPOBOJIHUKOB, (hr3HKa
TBEP/Oro TeJla); HaBbIKaMH1
CHUCTEMHOI'0 HAy4YHOT'O aHaIMu3a
po0iieM (Kak MPUPOAHBIX, TaK U
po(hecCHOHATBHBIX )
Pa3IMYHOTO YPOBHS CIOKHOCTH.

2. lenn 1 MeCTO TMCHUIINHBI (MOYJIsI) B CTPYKType 00pa30BaTeIbHOM NPOrpaMMblI

[enu n3ydeHus TUCHUIUINHBIL

o0ecrieyeHne CTY/IEHTOB 3HAHMSMM U HaBbIKAMHU B O0JIACTM MAaTeMaTHMYECKUX M €CTECTBEHHO-
HAy4YHBIX 3HaHWM, CBA3aHHBIX C OJIHUM M3 OCHOBHBIX Pa3/eloB (PM3MKH - ONTUKH, BbIpabOTKa
NPAaKTUYECKUX HABBIKOB PELICHUs (U3UYECKUX 3a7ay B 00jacTu (PU3MUECKOW M TEXHUYECKOH
ONTHKH, pa3BUTHE y 00YyYarOIMUXCS TOHUMaHUS POiIM (yHIaMEHTaJIbHBIX 3aKOHOB (PU3MKH Kak
OCHOBBI JUIsI ONMMCAaHUS W aHalIM3a HPUPOABI Pa3HOOOpa3HBIX SIBJICHUH OKPYXAIOIIEro MHUpa,
dbopmupoBanne y oOydarommxcs (QyHIaMEHTAIbHBIX (PU3WYECKUX TPEICTABICHUA IS
BBIpaOOTKM CHOCOOHOCTEH K CaMOCTOSTEIbHBIM METOJaM HAy4YHOTO HCCIICOBAaHUS U
MBIILUICHHUS.

Jucuumnirza peanusyercs B paMKax 00s3aTe’abHOI yacTu.

J1st ocBOGHMSI IUCHUIUIMHBI HEOOXOJUMbI KOMITETEHINH, C(POPMHUPOBAHHBIE B paMKax U3yueHUs
CJIEAYIOIIMX TUCHUIUIMH: MEXaHWKH, MOJIEKYJISPHON (DM3MKH, IJIEKTPUUECTBO W MarHeTHU3Ma.
CTyneHThl JOJKHBI BJIAJeTh OCHOBHBIMHM 3aKOHAMHM M TOHATUSMHU STHX pa3lejioB, TAKKe UM
HeoOXxoauMo 3HaHHue AuddepeHInanbHOr0 M HMHTETPaJbHOIO HMCUYHMCICHHS, YMEHHME pellaTh
npocreiiiie  auddepeHunanbHble  ypaBHEHHUs;  o0jazaTh  3HaAHUSMH B o0iactu
MaTEMaTHUYECKOT O aHAJIN3a, AaHAIUTUYECKOU FTEOMETPHH.



Jucnummza uyyaercs Ha 2 Kypcee B 3, 4 cemecTpax

3. Oobem JAUCHHUILIMHBI (MO[[yJ'Iﬂ) B 3a4Y€THBIX €IUHUIAX C YKA3AHUEM KOJINIECTBA

AKAACEMHUICCKUX UJIH ACTPOHOMHUIECCKHUX YaCOB, BBI/ICJICHHBIX HA KOHTAKTHYIO paﬁoTy

oﬁyqamumxca C nmpemoaaBaTejieM (l'lO BHJ1aM y‘leﬁHbIX 33HHTI/II71) H HAa CAMOCTOATC/IIbHYIO

padoTy o0y4aromuxcs

OO61mmas TpyI0eMKOCTh (00beM) TUCIUILINHBI cocTaBiseT 216 akaj. .

O0BeM TUCHUIIINHBI

Bcero yacos

3aounas popma

00y4eHust

OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 216
Y4eOHBIX YacOB HA KOHTAKTHYIO pabOoTy C MperoaBaTesem:

JIEKIIUHA 12

MPAKTHYECKUX (CEMUHAPCKHX ) 14

npyrue ¢hopMbl KOHTaKTHON paboThl (DKP) 0,2
Y4eOHbIX YacOB Ha KOHTPOJIIb (BKIIIOYAs YaChl MOATOTOBKH): 3,8

mudepeHIMPOBaHHBIN 3a4eT
Y4eOHBIX YaCOB HA CAMOCTOSITEIILHYIO pa0d0OTy 00YJIarOIIHXCS 186
(CP)

DopMbl KOHTPOJISA CemecTpsl

nuddepeHIMPOBaHHBIN 3a4eT 4

4. Copepsxkanme IUCHUIIHHBI (MOAYJISA), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3aeiaM) ¢

YKa3aHHEM OTBECJICHHOI0 HA HUX KOJUYECTBA aKAACMUYCCKUX YaCO0B U BU0B y'leﬁHbIX

3aHATHH

4.1. Pa3enbl JMCOMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B

aKaJeMUYeCKUX 4acax)

Buabl y4eOHbIX 3aHATHI, BKIIOYAS

CaMOCTOSITeIbHYI0 pa6oTy 00y4aromuxcs u

Ne HaumenoBanue pa3aesia / TeMbl

TPYAOEMKOCTH (B 4acax)

n/n JUCHUIIIMHBI KonrakTHast pa6ora ¢
npenojgaBaresjiemM Cp
Jlek IIp/Cem Jlao
1  OcHoBHbIE CBOICTBA 4 3 0 62
3JIEKTPOMATHUTHBIX BOJIH
1.1 BgseaeHwue B Kypc ONTHKU 1 0 0 14
1.2 OCHOBBI AEKTPOMArHUTHON 1 1 0 15
TEOPHH CBETA
1.3 IIpenomienue u oTpakeHUE CBETa 1 1 0 15
Ha TPaHUTIE MEXKILY
TUDIIEKTPUKAMHU.
1.4 ' BsaumopeicTsue 1 1 0 18
AJIEKTPOMArHUTHBIX BOJH C
BEIIECTBOM
2 | T'eomerpuueckasi ONTHKA 1 1 0 40
2.1 Teomerpuueckasi ONTHKA 1 1 0 40
3 | dusuueckasi (BOJIHOBasI ONTHKA) 3 6 0 44
3.1 HWnrepdepenmus cpera 1 2 0 12




3.2 | Iudpakimus cera 1 2 0 14
3.3 | Tlonspuzanms cBeTa 1 2 0 18
4 | KBaHTOBBIE CBOIiCTBA CBETAa 4 4 0 40
4.1 TemroBoe U3Ty4eHUE 2 2 0 24
4.2 KBaHTOBEIE CBOMCTBA CBETA 2 2 0 16
Hroro 12 14 0 186

4.2. Conep:xanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 0 pa3jejaM (TeMaMm)

Kypc nekimonHbIX 3aHsITHI

Ne HaumeHoBaHue pa3jesa Conep:xkanue
/ TeMbl JMCHUIITTHHBI
1 OcHoBHBIE CBOMCTBA 3JICKTPOMATHUTHBIX BOJIH
1.1 Bsgeaenue B kypc onTuku  VcTopus pa3BUTHS NPEACTABICHUIN O IPUPOJIE CBETA.
OcHOBHBIE 3aKOHBI TECOMETPUYECKON ONTUKH.
DOTOMETPUYECKUE BETNUNHBI.

1.2 OcHoBBI VYpaBaenust Makcseina. CKOpOCTb 3JIEKTPOMarHUTHOM BOJIHBI
3JIEKTPOMArHUTHON B cpeze. [lonepeqHocTh 2EKTPOMarHUTHON BOJIHBI.
TEOpUHU CBETa B3aumnas nepnesaukyiaspHocTs BekTopos E u H.

Cundasznocts kosnebanuii Bexktopos E u H. Dueprus
3J€KTpOMarHuTHOM BoHbL. BekTop YMoBalloliTunra.
N3mepenue ckopocTu cBera.

1.3 IIpenomienue u OTtpaxkeHue U MpeIoMIIEHUE CBETa Ha IPaHULIE IBYX
OTpa)kKEHHE CBETa Ha U30TPOIHBIX AUINEKTPUKOB. Popmyssl OpeHens. AHanu3
I'PAHUIIE MEKTY bopmyn Openens. [lonHoe BHyTpeHHEE OTpaskeHHE.
JUDJIEKTPUKAMHU.

1.4 BsaumoneiicTBue HopmanbHas u anomanbHas qucnepcust Metoasl u3ydeHus
AIEKTPOMArHUTHBIX BOJIH  JAUCIIEPCHH.

C BEILIECTBOM OCHOBBI 2JIEKTPOHHOM TEOPHUH JucHiepcuu. MonekymspHas
pedpakmus. [lornomenue cBera. 3akoH byrepa-bapa.
Paccesnue cBeta B MyTHBIX cpefax. MosekyispHoe
paccestHie cBeTa B ra3ax. CTaTucTudeckasi Teopus paccesHus
cBeTa B raszax. PaccesHue cBera B )KHJKOCTSIX.
Paccesinne cBeta B TBEpIbIX TeNax.
2 T'eomeTpuyeckasi ONTHKA
2.1 Teomerpuueckas onTuka  ['eomeTpuyeckasi ONTHKA KaK MpeAeTIbHBIN CIydail BOTHOBOM
ontuku. IIpenomienue Ha chepuueckoil MOBEPXHOCTH.
N306paxenune maneix npeametoB. O6mas GopMynna TUH3bIL.
YBennueHue JINH3bL.
LenTpupoBaHHast oNTHYECKAst CUCTEMA U €€ KapANHAJIbHbIE
JJIEMEHTHI.
Abeppanuu ontuueckux cucreM. Mcrounnku abeppauunii
3 | dusnyeckasi (BOJTHOBasI ONTHKA)
3.1 MHurepdepenuus csera [Tonsarue unrepdepenunu ceera. UntephepeHius BoH.

[[Iupuna naTEpdEepeHITMOHHON MOJI0CH. KOrepeHTHOCTh B
ontuke. CrnocoOb! MOTY4YEeHUSI KOTEPEHTHBIX MTyYKOB
JiesieHneM BoJIHOBoro (pponTa (Meton FOura, 6usepkaina
@penens, ounpuzma Openens, oununza buiie, 3epkaino
JInoitna, meton Jlunnuka). CriocoObl MOTyYeHUS
KOT€PEHTHBIX ITYYKOB JIEJICHUEM aMIUIUTY/IbI (TI0JI0CHI
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PaBHOI'O HAKJIOHA, ITOJIOCHI PABHOM TOJIILMHBI, KOJIBIIA
Herotona). JIByxirydeBsie HUHTEp(HEPOMETPHI.
Hurepdepomerp Maiikenbcona. O01acTy MpUMEHEHUS
uHTEpPEPEHINH.

MHoroiydeBbie HHTEPGEPOMETPHI.

3.2

Judpakuus cBeTa

[Tpunmun [Noiirenca-®penens. Merox 300 @penensa. Meton
rpadu4eckoro ciaoxeHus aMmutya. Audpaxmus Openens ot
MpocTeHuX nperpaj (Iudpaxius oT Kpyrioro oTBepCTus,
audpakuus ot Kpyrioro aucka). Audpakmus Openens Ha
kparo noaymiockoctd. Crimpans Kopato. Jludpakius B
napajieNnbHbIX Jiydax (nudpaxmus @paynrodepa). Onpit
®paynrodepa. Judpakuus Opaynrodepa ot memnu.
Hudpakius cBeta oT 1ByX meneid. JudpakunonHas penierka.
Judpakius cBeta OT NPSIMOYTOIBHOTO U KPYIJIOTO
orBepcTHs. Judpakius Ha IByXMEpPHON pellIETKE.
Judpakius Ha TpexMepHoU pemeTke. Judpakuus
peHTreHoBckux yuyeit. @opmyna Bynbsdabparros. Metosst
Jlays u [leb6as-1llepepa. [Tonstue o ronorpadumu.

3.3

4.1

Honﬂpmaum{ CBC€Ta

TernmoBoe n3nyyeHne

EcrecTBeHHBIN U NOJISIpU30BaHHBIN cBET. 3akoH Mastoca.
3akon bprocrepa. [lonepeuynocTs CBETOBBIX BOJIH. JIMHEHHO-
MOJIAPU30BaHHBIN cBeT. IHTepdepeHns MoIIpru30BaHHOTO
cBera. /[BoitHoe nyuenpenomienue. cKkyccTBEHHOE ABOMHOE
nyuyenpenomienue (poroynpyrocts, apdext Keppa, siBnenue
Korrona-Mytona).

[MonspuzanroHHble TPUOOPHL. DIUTUNITUYECKU-
MOJISIPU30BAaHHbBINA CBET. BpamieHne miocKOCTH MO pU3aliu.
OObscHeHre BpallleHus TUIOCKOCTH MOJIIPU3aIiU 110
®penento. MarHuTHOE BpalleHUE MIOCKOCTH MOJISIPU3ALINY.

KBaHTOBBIE CBOIICTBA CBETA

W3nyuatenbHas u norjiouiareabHasi CHOCOOHOCTH.
AbcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana
Bbonbimana. 3akon Buna.

®opmynsl Panes-/xxunca u [Lnanka.

4.2

KBanToBbIe cBOliCcTBa
cBETa

Bunsr potoaddekra. 3akonsr pororddexra. YpaBHeHUE
OiHITeiiHa 171 BHemHero Gotoaddexra. [Ipumenenue
dbotorddekra. Dpdext Komnrona. Dddext lorepa B
ontuke. /laBnenue cBera.

C MPAaKTUYECKUX/CEMUHAPCKUX 3aHATUI

HaunmenoBanmue pasiesa /
TeMbl JTUCIHIIJIHHBI

Conep:xanue

OcHOBHbBIE CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH

OCHOBBI

CBCTa

3JIEKTPOMAarHUTHON TEOPHUH

Pemenue 3anay no temam: CeeroBoii notok. Cuna caera.
OcgemenHocTh. CBeTUMOCTD. SpKocTs. [Ipumenenune
UHTETPaJIbHON (POPMYIIBI Ul CBETUMOCTH U OCBEILIEHHOCTH.

1.3

[Ipennomnenue u

Pemienue 3amad mo TemMam: I[I/IBJICKTPI/IHGCKEUI
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OTpa)XK€HHE CBETA Ha
TPAHUIIE MEXTY
JUDJICKTPUKAMH.

IIPOHUIIAEMOCTH BeniecTBa. Pa3zoBasi U IpynoBas CKOpOCTb.
®opmyna Pasnes.

14

BsaumogeiicTBue
3JIEKTPOMArHUTHBIX BOJIH C
BEIIECTBOM

Pemenue 3ana4 mo remam: 3aTyxaHue Mydka
3JIEKTPOMAarHUTHOIO U3JlyueHus. 3akoH byrepa.

I'eomeTpuueckasi onTuKa

2.1

3.1

3.2

FCOMCTpI/I‘leCKaﬂ OIITHKAa

Pemenue 3amau o remam: OCHOBHbBIE (HOPMYIIBI
rCOMETPUYUCCKOM ONTUKU. 3aKOHBI OTPAXKCHUS U
npesnomiieHus. [IocTpoeHUsT B TOHKUX JIMH3aX
chepHuecKux 3epKaiax.

du3nyeckas (BOJJHOBAS ONITHKA)

WnTepdepennus creta

Hudpaxius ceera

Pemenue 3anay no temam: I'paduueckoe crioxxenue
kosebOanuii. IaTepdepeHIns BOIH, BO30YKIAEMbBIX
JUIIOJIBHBIMA KOT€PEHTHBIMH U31y4YaTeNsIMU.

Pewrenne 3amau no remam: Knaccudeckue cxemsl
untepdepeniuu. Cxema FOura. 3epkano Jlnoiiga.
buzepkana ®@penensa. bunnnia buiie. bunpusmel Openes.
Pemenue 3anay no Temam: MHTepdepeHins B TOHKUX
minenkax. Konsna HeroToHa.

Pemenue 3anay no temam: Knaccuduxanus siBineHui
mudpaxun. Kpurepun. Audpakuus Openens. 30HbI
O®penenst. Cnupanbs Openens (kadyecTBEHHOE
paccmotpenue). Pacuer 300 penens, onpezeneHue
MHTEHCUBHOCTHU CBETa B TOUKE HAOIIOACHUS ISl HELIEIOTrO
YyuCia 30H.

Pemenwue 3amaq mo temam: Judpakuus Opayarodepa.
Hudpaxius Ha menu. J(udpakiunoHHbie pemeTKy.
Haknonnoe nanenue nyueid. @a3oBast 1udpakiinoHHas
pelieTka.

Pemenue 3amau mo remam: JludpakinonHas pemnierka.
VYrnosas aucnepcusi. Pa3pematomiast cnocoOHOCTh

3.3

4.1

Honﬁpmamm CBCTa

KBaHTOBBIC CBOIICTBA CBETA

TenmoBoe n3nydeHune

Pemenue 3agau no remam: [lonyuenue nuHenHo-
MOJISIPU30BAHHOTO CBETA U €0 aHaiIu3. 3aKkoH Maitroca.
Crenenb NOISPU3ALINH.

Pemenue 3amau mo remam: OTpaskeHHe CBETa OT TPAHUIIBI
paznena AByX AUAIEKTpUKOB. Dopmyiibl Openens. Yron
bprocrepa.

Pemenue 3agau no remam: I[IpoxoxneHue ceera yepes
KpPUCTAJUIMYECKHE TUIACTUHKH. [IpocBeTIeHne ONTHKH.
EcrecTBeHHBIE 1 MarHUTHBIE BPALIEHUS MIJIOCKOCTH
MOJISIPU3AIUH.

Pemenue 3anay no temam: OTpakeHHe CBETa OT I'PaHUIIBI
paszena AByX AUIEKTPUKOB. @opMyiibl Openens. Yroma
bprocrepa.

Pemenue 3anau no remam: [IpoxoxaeHue ceta yepes
KpUCTAJININYECKHE MIaCTUHKU. [IpocBeTneHre onTuky.
EcrecTBennble 1 MarauTHEIE BpalCHus MIOCKOCTH
MOJIAPU3ALIUH.




4.2 \ KBanTOBBIC CBOIICTBA CBETA \ Pemenue 3amad mo remam: 3akoHsl porodddexra

5. YueOHO-MeTOAHYECKOE o0ecevyeHne 1JIs1 CAMOCTOSATeIbHO padoThl 00yYAKOIIUXCS 110
AUCUUIIMHE (MOIYJIIO)

AynuTOpHAas CaMOCTOSATENbHAs pabOTa BBIIOIHIETCS Ha 1a00OPATOPHBIX M MPAKTHYECKUX
3aHATUSAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIABATENS U MO €ro 3a/1aHuIo.
Ha npakTiuecKux 3aHATHIX:
— CaMOCTOSITEIIBHOE PEeIICHHE 33/1a4, TPEUIOKEHHBIX /ISl 3aKPETICHUS] METOAUKY MX PEIICHNUS;
— MUHHUKOHTPOJIbHBIC paboThI (15 — 20 MuHYT);
— KOHTpOJIbHAs paboTa Mo 3aBEPILICHUIO U3YYEeHUSI MaTepuaa.
BHe ayauropHast fomMaiHss caMoCTOsITebHAsA padoTa BKIIOYALT:
— IOJITOTOBKY K JICKLIUSIM,
— MOJITOTOBKY K JIAOOPATOPHBIM 3aHSATHUSIM;
— MOATOTOBKY K MPAKTUYECKUM 3aHSATHIM;
- IOJITOTOBKA K KOJUIOKBHYMY;

- IOAATOTOBKA pedepara.

HaumenoBanue Kou-
Ne paszena /TeMbl Coneprxxanue BO
JUCHUTIIINHBI yac.
1 2 10
OCHOBHBIE CBOMUCTBA 3JIEKTPOMAI'HUTHLIX BOJIH
11 | Benenue s Ucropus pa3Butus npeactaBieHuit o npupojie ceera. OCHOBHBIE 2
ONITHKY 3aKOHBI FT€OMETPUUECKON ONTUKHU. DOTOMETPUUYECKHUE BEITUYHHBI.
VYpaBHenust Makceinna. CKOpOCTb 2JIEKTPOMarHUTHOM BOJIHBI B 2
OCHOBEI cpene. [lonepedHOoCTh 2IEKTPOMArHUTHOM BOJIHBL. B3anmuas
1.2. SekTpoMarnuTHo | EPHIEHAMKYIPHOCTE BEKTOPOB E u H. Cundasnocts konedanuit
it Teopnu cBeTa BekTopoB E n H. DHeprus snekTpomMarHuTHOM BONHBI. BexTop
YMoBa-Iloitunra. MIsmMepenue CKopocTH CBeTa.
[Ipenomnenue u 2
OTpaKEHUE CBETA OtpakeHue U NpEOMIIEHNE CBETA HA IPAaHULIE IBYX U30TPOIIHBIX
13 | ja rpanuIe ek TpukoB. @opmynsl Openenst. Ananuz popmyn Openens.
MEeXIy [TonHOE BHYTpEHHEE OTPAKECHHUE.
JIJIEKTPUKAMH.
Hopmanbnas n anomanbeHas nucriepcus Metoasl n3y4eHus 4

Bsaumogeiicteue | Aucnepcun. OCHOBBI 2JIEKTPOHHOM TEOPUU TUCIIEPCHH.

1.4 | snekrpomaruutabl | Monekynsapnas pedpaxuus. Ilornmomenue csera. 3akon byrepa-
X BOJIH C Bbopa. Paccesanue cBeta B MyTHBIX cpeax. MoJeKkyIsspHOe
BCIICCTBOM paccesiHHe cBeTa B ra3ax. CraTucTu4eckasi TeOpus pacCessHUs
cBera B ra3zax. PaccesiHue cBera B )kHAKOCTAX. PaccesiHue cBeTa B




TBCPABIX TCJIAX.

I'eomeTpuyeckas onTuka

2.1

I'eomeTpuyeckas
ONTHKA

I'eomeTprueckas OnTHKa Kak MpeaebHbIA Cllydald BOJHOBOM
ontuku. [Ipenomienue Ha cepruueckoil MOBEPXHOCTH.
N3o6pakenne Manbix npeameroB. Ob0mas Gpopmyia JINH3EL.
YBenuueHue nH3bl. LleHTpupoBaHHas oNTHYECKasi CUCTEMA U €€
KapAWHAIbHBIC JIEMEHTHI. AOGeppaliii ONTUYECKUX CUCTEM.
Hcrounuku abepparuid.

®dusndeckas (BOJHOBAs ONTHKA)

12

3.1.

HNuTtepdepennus
CBETa

ITonarue unrepdepenunu ceera. Mnreppepenuus Boas. [upuna
uHTephepeHIoHHOoN monockl. KorepeHTHOCTD B ontuke. Crioco0s!
MOJTyYeHHS KOTEPEHTHBIX ITyYKOB JICJIEHUEM BOJIHOBOTO (hpOHTA
(meton FOnra, Ouzepkana @penens, ounpuszma Openens, OunuH3za
buiie, 3epkano Jlnoiina, meron Jlunnuka). CriocoObI MoydeHust
KOT'€pEHTHBIX MMYYKOB JIEJICHUEM aMILUIUTYAbI (II0J0Chl paBHOTO
HAKJIOHA, ITOJIOCHI PAaBHOM TONILMHBL, Kosblia Hbl0TOHA).
JByxmyueBsie nHTEpPepomeTpbl. UaTEphepomerp Maiikenbcona.
O6nactu npuMeHeHus UHTepdepeHnd. MHoromy4yeBble
UHTEPHEPOMETPBI.

3.2.

Judpaxuus csera

ITpunnun [Nourenca-Openens. Meron 300 Openenst. Metog
rpaduueckoro ciaoxeHus ammuTya. Judpaxuus Openens ot
MPOCTEUIINX Tperpas (Iudpakuus OT KPyriaoro OTBEpPCTHs,
Iudpakus ot Kpyrioro aucka). Judpakuus @penens Ha Kparo
nonyriockoct. Crimpans Kopsro. Jludpaxius B napamieabHbIX
nay4ax (nudpakuust @paynrogdepa). Onsir @payHrodepa.
Hudpaxius Opaynrodepa ot menu. Judpakuus cBera oT 1ByX
menent. {udpakauonnas permerka. Jludpakuus cBeta oT
MPSIMOYTOJIBHOTO U KpyTJioro orBepctus. udpaxmus Ha
JIBYXMEpHOH pemeTke. Judpakuns Ha TpeXMEepHOH pelieTke.
Hudpakxius pentreHoBckux jiyueil. @opmyna Bynbsga-bparros.
Mertongs! Jlays u Jle6as-1llepepa. [lonstue o ronorpaduu.

3.3

[Tonspusanus
cBeTa

EcTecTBeHHbIH U MONSIpU30BaHHbIN cBeT. 3akoH Maittoca. 3akoH
bproctepa. [lonepedHOCTh CBETOBBIX BOJIH. JIMHENHO-
MOJIAPU30BaHHBIN cBeT. IHTepdepeHys MoiIsspu30BaHHOTO CBETA.
JIBoiiHO€ nmydenpenomiieHue. FICKyCCTBEHHOE JIBOMHOE
nmydenpenomiienue (hotoynpyrocts, 3gdekt Keppa, sBienue
Korrona-Myrona). [lonspuzanuonsbie npuoOpsl. DIITUNTHYECKH-
MOJISIPU30BAHHBIN CBET. BpallleHne MmI0CKOCTH NOJIpU3aliiy.
OO0bsicHeHre BpaleHus TII0CKOCTH MoJsipu3anuu mo Openerto.
MarauTtHoe BpalieHue JI0CKOCTH MOJSpU3aLH.

KBanToBBIE CBOIICTBA CBETA

4.1

TemnoBoe
W3JTy4YEHHE

N3nygarenbHas v moriomaTeabHas CiocoOOHOCTH. AOCOTIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Crepana bonbumana. 3akon
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Buna. ®opmyinsl Panes-Jxunca u [Lnanka.

KBanToBsie Buasr hotoaddekra. 3akonsr pororddexra. YpaBHeHHE 4
CBOMCTBa CBETa DiiHITelHa 11 BHenHero ¢GoTtodddekra. [Ipumenenne
dbororddekra. Dbdext Komnrona. dddexr Jlomnepa B onTuke.
[laBiieHue cBera.

4.2

CamocTtosaTenbHass paboTa CTYAGHTOB - CIOCOO aKTUBHOIO, II€JIEHAIPABIEHHOTO
MPUOOpPETEHUS CTYIEHTOM HOBBIX JJI HETO 3HaHUN U YMEHUM 0e3 HemOoCpeICTBEHHOIO y4acTHs
B 3TOM Ipolrecce mpenoaasarencil. OHa HampaBieHa Ha 3aKpEIUIEHWE 3HAHUM CTYAEHTOB,
pa3BUTHE MIPAKTHYECKUX YMEHUH U MPEANOIaraeT:

- IpopaboTKy JEKIUI M0 KypCy, paboTy ¢ peKOMEHA0BaHHBIMHU MaparpadamMu U3 OCHOBHOM U
JIOTIOTHUTEIBHON JIUTEPATYPHI;

- U3y4YEHHE TEM, BBIHECEHHBIX Ha CAMOCTOATEIbHOE U3YUEHHUE;

- MOATOTOBKY K TPOBOJAMMBIM B paMKaX TEKYIIET0 KOHTPOJIS TECTaM Ha JICKITUSX;

- IOAATOTOBKY K MIPOBOJAMMBIM B paMKaX pyOE€KHOTO KOHTPOJIS (IT0 OKOHYAHUU MOJTYJIs)
KOHTPOJIbHBIM paboTaM;

- IOATOTOBKY K MPOBOAMMBIM B paMKax pY6e)KHOI‘O KOHTPOJIA KOJJIOKBUYMAaM,

- IOATOTOBKY K KYpCOBOMY DK3aMEHY.

OTnenbHO cienyeT BbIICIUTh MOATOTOBKY K 9K3aMEHaM U 3a4eTaM, Kak 0COObIN BH]L
CaMOCTOSITENbHOM paboThl. OCHOBHOE €ro OTINYKE OT APYTUX BUAOB U3YUECHUSI TUTEPATYPHI B
TOM, YTO CTYJEHTBI TOTOBSITCS K 3K3aMEHY 10 UMEIOIIeNcs PorpaMMe U UILYT B Pa3IM4HbIX
MCTOYHUKAX OTBETHI HA KOHKPETHBIE BOIIPOCHI.

KoHTtpomb 3a camocToATeNbHOM paboTol CTYyJIEHTOB MPOBOAUTCS IyTEM MPOBEPKU padoT,
MPEJJIOKEHHBIX JIJISl BBIIOJIHEHUS B KAYECTBE JIOMAILIHUX 33JaHUN 110 MPaKTUUYECKUM 3aHITHSIM,
HalMCcaHUM pedeparoB, a TAKKe MOCPEACTBOM JAPYTrUX GOpM TEKYIIETro U pyOeKHOTO KOHTPOJIS,
IIPElyCMOTPEHHBIX B PEUTUHI-TUIAHE OCBOEHUS TUCLUIIIMHBI.

Metoanyeckoe obecrieueHrne cCaMoCTOsTEIbHON pabOThl CTY/IEHTOB OCYILECTBIISETCS
MOCPEJCTBOM HCIOJIb30BAHUS PEKOMEHJOBAHHOW OCHOBHOM M JIOTIOJHUTEILHON JINTEPATYPHI,

MHTEPHET-pPECypcaMu.

6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUILTUHBI (MOTYJIs1)
6.1. [lepeuenb yueOHOI JIUTEpaTypPbl, HEOOXOAMMOM AJI OCBOEHHSI AUCUMIIJIMHBI (MOXYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:
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1. Jlannpc6epr, I'. C. Ontuka : yuebnoe mocobue / I'. C. Jlanacbepr. — 7-e u3m., crep. —

Mocksa : ®uzmatiur, 2017. — 852 c. : Tabn., rpad., cxem. — Pexxum mocrtyma: mo
nonmucke. — URL: https://biblioclub.ru/index.php?page=book&id=485257 (mara
obpamenus: 06.06.2023). — ISBN 978-5-9221-1742-5. — TekcT : 2JIEKTPOHHBI.

OnrTuka : TpakTUKYM 1O pemieHuto 3anad : [16+] / KemepoBckuii rocymapcTBeHHBIN
yauBepcureT. — KemepoBo : KemepoBckuii rocynapctBeHHbli yuusepcuret, 2014. — 160
c. - Pexum JIOCTYTIA: o IIOAITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=278499 (nmarta obpamenus: 06.06.2023). —
Bubmuorp. B kH. — TeKCT : 3JEKTPOHHBIA.

Ontuka : mMpakTHUKYM : yueOHO-MeToandeckoe nocodue / U. A. JIeikos, JI. C. BuTiokoBa,
B. H. Mansnes, JI. JI. Hyraesa ; nay4. pea. B. I'. Uepnsik ; Ypansckuii denepanbHbIi
yauBepcuter uM. neporo Ilpesunmenta Poccum b. H. Enpnuna. — ExatepunOypr :
N3narenscTBO Ypasibckoro yHuBepcutera, 2016. — 67 c. : cxeM., Tabmu., ui. — Pexum
nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=690147
(mara obpamenus: 06.06.2023). — ISBN 978-5-7996-1666-3. — TeKCT : 3JIeKTPOHHBIN.

Jlono/IHuTeIbHAsSL y4eOHAas JIuTepaTypa:

1. Onruka: npakTUKyM : ydyeOHO-MeTonuueckoe nocodue / M. A. JIsikos, JI. C. BuTiokoBa,

B. H. Manbues, JI. JI. Hyraesa ; nayu. pen. B. I'. Uepnsik ; Ypansckuii denepanbHblii
yauBepcuteT uMmeHu nepsoro [Ipesunenta Poccum b. H. Enbumna. — ExatepunOypr :
UznatenbctBo Ypanbckoro yHuepcuteta, 2016. — 67 c. : cxem., Tabi., wi. — Pexum
nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=690147
(mara obpamenus: 26.06.2022). — ISBN 978-5-7996-1666-3. — TeKcT : 2JIeKTPOHHBIN.
Kyrymesa, P.M. PykoBoacTBO K J1abOpaTopHBIM paboTaM IO ONTHKE :@ y4eOd.-MEeTOJ.
nocobue s crya. ¢pus.-mart. dak. / orB. pea. H.H.bukkynosa .— Crepnuramak : U31-Bo
C® baml'V, 2014 .— 94c. : umn. (42 7x3)

6.2. IlepeyeHb JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHbBIX NPO()eCCHOHATIBHBIX
0a3 JaHHBIX 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Ne HaumeHoBaHHe JOKYMEHTAa ¢ yKa3aHHEM PEKBH3HTOB
n/n
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexay baml'V B nuie nupexropa CO
baml'V u OO0 «3nanuym»Ne 3/22-36¢ ot 05.07.2022
2 Jlorosop Ha noctyn k O5C «3B5C FOPAWT) (momHas komtekius) Mexay baml'V B e
mupextopa CO Baml'V u 000 «Anexrponnoe m3natensetso FOPANMT» Ne 1/22-36¢ ot
04.03.2022
3 Horosop Ha noctyn k ObC «YHuBepcuteTcKas 0ubnuoreka onnani» mexay baml'y u
«Hexcmenna» Ne 223-950 ot 05.09.2022
4 | Jloroop Ha poctyn k OBC «Jlaub» Mexay baml'VY u u3zgarensctBoM «Jlanb» Ne 223-948

ot 05.09.2022

5  Jororop Ha moctyn k OBC «Jlaus» Mexay baml'VY u m3parensctBoM «JIanb» Ne 223-949
ot 05.09.2022
6 Cornamenue o cotpynuudectse Mexay baml'y u uznarensctBom «Jlaub» Ne 5 ot
05.09.2022
7 OBC «3b baml'¥Y», 6eccpounsiii foroBop mexay baml'yY u OOO «OTKpbIThIE
o6ubmmoreunsie cucteMb» Ne 095 ot 01.09.2014 r.
8 JoroBop Ha BJ[ nuccepranuit Mmexay baml'yV u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noakioueHnu kK HOb u o nmpenocrasnenun goctymna k oosexkram HOb mexny

baml'V B nune qupextopa CO baml'y ¢ ®I'BY «PT'b» Ne 101/HObB/1438-I1 ot
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11.06.2019
10  JoroBop Ha goctym k OBC «9BC FOPAMT) (momHast KOIIEKIIHs) mexay YYHuT B mune
mupextopa CO YYHuT u OO0 «3Onekrponnoe uznarensctBo FOPAUT» Ne 1/23-36¢ ot
03.03.2023

Ilepedyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT» (naJiee -
cerb «AHTEpHET»)

Anpec (URL) Onucanue

CTpaHulbI

https://www.youtube.com/watch?v=olkeDnjx7Lw&list=PLcsjsqLLSfNB9Ic

AnemkeBuu
SC7PR4CEzdDDzNR4fZ B.A. -

Orntuka -
DIeKTpomar
HUTHas

TCOpPHUA CBCTA
https://www.youtube.com/watch?v=FE3KEKruaXI&list=PLcsjsqLLSfNB9I

Anenkesuu
cSC7PR4CEzdDDzNR4fZ&index=4 B.A. -

Onrtuka -
Nsnyyenune
CBeTa.
WnTepdepen

1IUs1 CBETa

6.3. [lepeyeHb JHIEH3MOHHOTO ¥ CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA

HaumeHoBaHHe IPOrpaMMHOI0 o0ecre4eHus
Windows 7
Kaspersky Endpoint Security
Office Standart 2007 Russian OpenLicensePackNoLevelAcdmc
Windows 10

7. MaTepl/IaJII)HO-TeXHH‘leCKaﬂ 6338, HeoOXoaMMan IJis OCYHIECTBJICHUSA 06pa30BaTeJ’lLHOFO
npouecca mo JIMCuUMIInHe (MO}IyJIlO)

Tun yyeOHoi ayquTropuu OcHaueHHOCTDH YUeOHOI
ayIMTOPpHH
VY4ebHas ayIuTopus Ui MPOBEICHHS 3aHATUH JIEKIIUOHHOTO VYuebHas mebenb, 10CKa,
THUIIA, yqe6Ha$[ ayauTopus JJI MPpOBCACHUA 3aHATHI MYJIbBTHUMEANA-TIPOCKTOP, 9KpaH
CEeMHUHAPCKOI'o TUIIA, yueOHas ayJUTOPUS TEKYLIEro KOHTPOJIS HACTEHHBIH, yueOHO-HAIIIAHbIE
U IPOMEXXYTOYHOM aTTecTaluy, yueOHas ayiuTopus

mocoowus.
TPYNMNOBBIX U UHIUBUAYAIbHBIX KOHCYIbTAIIUN
YyeOHast ayTuTOpUs I IPOBEIACHHS 3aHATHI JIEKIIMOHHOTO Hocka, yaeOHas meberb,
TUIMAa, yueOHas ayIuTOpus Ui IPOBEICHUS 3aHATUI IIEPEHOCHOU MTPOEKTOP,
CEMHHAPCKOT0 THUIA, yueOHas ayAUTOPHsI TEKYIIIETO KOHTPOJIS MIEPEHOCHOM KpaH, yaeOHO-
U IPOMEXXYTOYHOM aTTecTaluy, yueOHas ayiuTopus

HarJIsIHbIE TOCOOHSL.
TPYNNOBBIX U WHIANBUAYAIbHBIX KOHCYIbTAIIUN

YueOnas ayauTopus Jis1 MPOBCACHU A 3aHATHH CCMHUHAPCKOT0 I[ocxa, yqe6Ha;1 MC6CJ'IB,
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TUTA, ydeOHast ayAUTOPHUS TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHOM aTTeCTaIlly, YaeOHas Ay AUTOPHS
TPYIIIOBBIX U UHIUBUAYAILHBIX KOHCYJIbTAIIUH, yueOHas
ayTUTOPUS KYPCOBOTO MPOCKTUPOBAHUS (BBITOJHEHUS
KYPCOBBIX paboT)

000pyoBaHUE IS TIPOBEACHUS
n1a00paTOpHBIX padoT

JlaGoparopus onTUKU. Y4yeOHas ayIuTOpuUs Jis IPOBEACHUS
3aHSATUNA CEMUHAPCKOI0 TUIA, yueOHas ayJUTOPHS TEKYLIETO
KOHTPOJISI U TPOMEXKYTOUHOI aTTecTaluu, yueoHas
ayIUTOPUS TPYNIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTAIIUMA

UnTansHBbIA 3aJ1: TOMEIIEHUE JIJISl CAMOCTOATEIHLHONU PaboThI
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ocka, yueOHas MmeOenb,
o0opyoBaHue sl TPOBEICHUS
71a00paTOPHBIX padoT

VYuebnas mebennb, yueOHo-
HarJsAHbIe TocoOus,
KOMIIBIOTEPHI C JOCTYIIOM K
cetu «MuTepreT» u INUOC
Ounmnana



