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1. AHHOTALMSA

1.1. KpaTkoe onucanue coaepxKaHusi JaHHOM JTUCUUILTUHBI;

B kypce uznararorcsi OCHOBBI TEOPHH IEKTPOMArHUTHBIX BOJIH HA OCHOBE ypaBHeHUN Makcseia,

reOMETPUYECKOI M BOJIHOBOW ONTHKH, B TOM YHUCIIE HHTEP(PEPEHIINN U KOTEPEHTHOCTH, TU(PaKIIIH,

KJIIaCCHYCCKasd TCOpUusd AUCICPCHUH, MOJApHU3allMHh CBCTA, OCHOBBI

KPUCTAJIJIOOIITUKH, OIITHUKHU

ABMIXKYIIUXCA CPE€OA, OCHOBBLI TCOPHMU TCIJIOBOIO H3ITYUYCHUA. I/I?,yan-OTCH OCHOBHBIC ABJICHUSA H

3¢ deKThI, KOTOPHIE JIEKAT B OCHOBE pabOThl ONTUYECKUX MPUOOPOB U YCTPOMCTB: CIIEKTPOMETPOB,

MHTEPPEPOMETPOB, MOISPU3ATOPOB, GUIBTPOB, MUKPOCKOIIOB, TEJIECKOIOB U T.JI.

1.2. TpynoeMKOCTh B aKaJeMHUYECKHX KpeAuTax M dYacaX, (OpMBI HTOTOBOTO KOHTPOJIS

(’x3amen/3auer);

7xp., 252 gacoB (34 nexi.+34 npak.+34 mab+114 camoct.pabora+36 3x3aMeH), SK3aMeH

1.3. B3auMOCB3b AMCHUIUIMHBI C JPYTHMH JUCHUTUIMHAMH YY€OHOTO IUIaHA CIeIHAIbHOCTH

(HampaBIIeHMST)

®usuka 1, Pusnka 2, dusuka 4.

1.4. Pe3ynpTaThl OCBOCHHUS MIPOTPAMMBI TUCIUTIIMHBI:

Kon
HHIHKATOPA
Kox JOCTHKEHUS
. | HaumeHOBaHMe MHAMKATOPA
KOMIETeHIIHH (8 HaumeHoBaHue KOMIIETEHIHH (8 KOMIIeTeH it ., o
JAOCTHKEHHI KOMTIeTeHIUii (6
coomeemcmaeuu coomeemcmeuu paboyum ¢ yueOHvIM (6
coomeememauu pabouum ¢
pabouum ¢ nIanom) coomeemcmeuu
VUeOHbIM NIAHOM)
VUEOHbIM NIAHOM) pabouum ¢
VueOHbIM
NIaHoMm)
OIlK-1 Cnocoben wucmoas3oBaTh monoxkenws, | OITK-1.1 3HaeT byHIaMeHTallbHbIE
3aKOHBI U METOJbl €CTECTBEHHBIX HAyK U 3aKOHBI MPUPOJBI U OCHOBHBIE
MaTeMaTHUKWd  JUId  pelIeHus  3aaa4y buznueckue u
WHXEHEPHOU e TeNIbHOCTH MaTeMaTHYeCKUe 3aKOHBI H
METO/IbI HAKOTUICHUS,
nepegadn " 00paboTku
UH(pOpMAIINH.
OIIK-1.2 YMeer npuUMeHsATh GU3NIECKue




OIIK-1.3

3aKOHBI u MaTCMaTH4YCCKH
MCTOABI I PCHICHHUA 3aaad
TCOPECTUYCCKOT'O n

NPUKIIAIHOTO XapakTepa.

Bnaneer HaBBIKAMU
HWCIIOJIb30BaHMS 3HAHUH
GU3MKK W MaTeMaTUKH TpH

pELICHUH IPAKTUYECKUX 3a7a4.

OIIK-2

Crioco0eH caMOCTOSITENIbHO TMPOBOJIUTH
OKCIICPUMCHTAJIBHBIC uccjea10BaHusad U
UCTIOJIb30BATh OCHOBHEIE IPUEMBI
00paboTKku u MIpeICTaBICHUS

IMOJIYYCHHBIX JaHHBIX

OIlK-2.1

OIIK-2.2

OIIK-2.3

3HaeT OCHOBHBIE METOILI H
cpenicTBa MIPOBEICHUS
BKCHepI/IMeHTaHLHBIX
HCCIICIOBAHNH, CHUCTEMBI
CTaHJapTU3AIUN n

cepTudUKaIiu.

YMmeer BwIOMpaTh CIOCOOBI W
cpezicTBa U3MEpeHUI U
MIPOBOJTUTH
AKCTICPUMEHTAIbHBIC

HCCICI0BaHUs.

Bnaneer crocobamu
00pabOTKH W TpeACTaBICHUS
MOJTy4YE€HHBIX TAHHBIX u
OIICHKHU MOTPEIIHOCTH

PE3yIbTATOB I/ISMepeHI/Iﬁ.

OIIK-3

CrnocobeH NpUMEHATh METOJbl IOMCKa,
XpaHeHus, oOpaboOTKM, aHajaM3a W
npeacTaBieHus B TpeOyemoMm (opmate
nHpOpMALUK U3 PA3IUYHBIX HUCTOYHHKOB

u 0a3 JaHHBIX, CcOONMIOMAs TpPH JTOM

OIIK-3.1

3HaeT, KaK  HUCHOJb30BaTh
UH(POPMALMOHHO-
KOMMYHHUKAIIHOHHbIE
TEXHOJIOTUM  TIpU  TIOUCKE

HE00X0IMMOW HHpOpMALUU U




OCHOBHBIE TpeOOBaHUSA MH(POPMALIMOHHON

0€e30M1aCHOCTH

OIIK-3.2

OIIK-3.3

COBPEMECHHBIC TIPUHIIUATIBI
MOWCKA, XpaHEeHUs, 00pabOTKH,
aHaM3a W TPEACTABICHUS B
TpedyemMoM dopmare

uH(popManuu

Ywmeer peuarb 3a7a41
00paboTku JAHHBIX c
MIOMOIIBIO COBPEMEHHBIX

CpEACTB aBTOMATHU3alluA

Bnaneer HaBbIKAMU
oOecrieueHus
nH(pOpMaITMOHHON

0€e30I1aCHOCTH

I1K-3

l'otoB OCBaMBaTh MIPUHLIUIIBI
TJIAHUPOBAHUS U METOJIbl aBTOMAaTH3aLUU
JKCIIEPUMEHTA Ha OCHOBE
MH(OPMALIMOHHO-U3MEPUTENIbHBIX

KOMILJIEKCOB KaK CpEACTBAa IOBBIIICHUS
TOYHOCTH U CHIDKEHHS 3arpaT Ha ero

IIPpOBCIACHUC, OBJIaJICBATh HaBbIKaMH

HU3MEpeHuil B pealbHOM BpEMEHH

[1K-3.1

I1K-3.2

[1K-3.3

3HaeT crnocoObl OpraHu3ai u
MIPOBEICHUS
SKCIIEPUMEHTAIbHBIX

HUCCIIEN0BAHNNI

VYmeer CaMOCTOATCIIBHO
IMpOBOANTH
OKCIICPUMCHTAJIbHBIC

HCCIICI0OBAaHUA

Baaneer HaBBIKaMH
MMPpOBCACHUA HUCCICAOBAHUA C
MNPUMCEHCHUCM COBpPCMCHHBIX

CpeaACTB U MCTOZIOB

I1K-4

Cnoco0eH K opraHu3anv U IMpPOBCIACHUIO
OKCIICPUMCHTAJIbHBIX HCCIEeNOBaHUM C

NPpUMCHCHUCM COBPEMCHHBIX CpPCACTB H

[1K-4.1

3HaeT cnocoObl OpraHu3aluu U
NPOBEICHUS

SKCIICPUMCHTAJILHBIX




METOJIOB HUCCIIENOBAaHUN

[IK-4.2 VYwmeer CaMOCTOSATEIILHO
MIPOBOJIUTH
AKCIIEPUMEHTAILHBIE
HCCIIEIOBAHUSA

I1K-4.3 Biayeer HaBBIKAMU
MPOBEACHUS HCCIICIOBAHUS C
MPUMEHEHUEM  COBPEMEHHBIX
CPEJICTB ¥ METOJIOB

2.1.

2.2.

2. YYEBHAS ITPOI'PAMMA

enwm m 3a1aun AUCIUTUTAHBI

enpto wm3ydeHWs] MUCIMILIMHBI SBJISCTCS TOATOTOBKA CTYJEHTOB K TBOPYECKOMY
poheCCHOHATBPHOMY BOCHPHUATHIO TOCIEIYIONIUX TUCHUIUIMNH (KBaHTOBas (pu3uKa,
cratucThueckass (Qus3mka T.0.), a TakKe CHeNHaIbHBIX JAUCIUILUINH, TOCBSIICHHBIX
W3YUYCHHIO MPUHIIMIIOB paOOTHI ONTHYECKUX PUOOPOB, B TOM YHUCIIE JIA3€POB.

Hemn w 3agaun mpenojaBaHus JAUCHUIUIMHBL: HW3yYEHHE OCHOBHBIX TEOPETHYCCKUX
MOJIOXKEHHUH BOJIHOBOM, FT€OMETPUYECKON M MOJICKYJISIPHOM ONTHKH, a Takke GopMUpoOBaHHE
y CTYICHTOB HaBBIKOB MOJICIMPOBaHUS (DU3MYECKUX 3a]lad, NPUMEHEHHUS METOIUKH
UMUTAIIMOHHOTO  OOOCHOBaHHSI  TEOPETHYCCKMX  IMOJOXKCHUH M MPAKTHYECKOTO
WCIIOJIb30BaHUS allliapaTta MpH MPOBEICHUH MPAKTHUECKUX PadOT, a TAKXKE ISl YCIICIIHOTO
OCBOCHHS TIOCJICAYIOIIUX KYpCOB M 0O0ECHEUeHHsS IEIOCTHOCTH W HENPEepPbhIBHOCTH

JanbHENIIero o0y4eHusl.

TpynoeMKOCTh AUCHUIUIMHBI M BHAbI y4eOHOW paboThl (B akaJeMHYeCKHX Yacax H
3aUeTHBIX €IWHULIAX) (YOanumsv CMPOKU, KOMOpvle He OyOym NPUMEHEHbl 8 DPAMKAX

oucyunuHbl)

Bceero, B Pacnpenenenue no
Buasbl yueOHoit padoThI aKaju. ceMecTpam
yacax 3




ceM
1 2 3
1.006mas Tpy10eMKOCTb H3Y4YeHHUsI 25217 252 /7 xp.

AUCHMILIMHBI 110 ceMecTpaM, B T. 4.: Kp.

1.1. AynutopHble 3aHATHS, B T. Y.: 102 102
1.1.1.Jlexkuun 34 34
1.1.2.IlpakTuyeckue 3aHATHS, B T. Y. 34 34
1.1.3.JIaGopaTopHbie pabOTHI 34 34

1.2. CamocrosiTenpHas padoTa, B T. 4.: 114 114

1.2.1. BeckoHTakTHas 114 114
caMOCTOsITeNIbHAs paboTa
Wrorosslit KOHTpOJb (DK3aMeH, 3a4er, JK3aMeH OK3aMeH
. 3a4er - yKa3aTh) 36 36

2.3. Coaep:kaHue TUCHUILTAHBI

2.3.1. TemaTuueckuii NJaH U TPYA0EMKOCTh ayJAMTOPHBIX 3aHATHI (MOAYJIH, pa3aesibl
AUCUMILIMHBI M BUAbI 3aHATHII) 110 padoyemMy y4eOHOMY ILIAHY

IIpakr.
Jlexuuu JlaGop.
Pa3zgennbl M TeMbl AUCHMILIMHBI Bcero (ak 3ansaTus (ak
(ak. yacos) ‘ (ak. )
4acoB) 4acoB)
4acoB)
1 2=3+4+5+6
+7 3 4 6

MOAVJIb 1. 27 18 18
Beenenue 1
Paznen 1. DnekTpoMarHUTHBIE BOJHBI. 6 4
Tema 1. CBeT kKak dMeKTpOMarHUTHAs
BOJIHA.
Tema 2. OcHoBHBIC cBOMicTBa DOMB, 2 2
clenyrolMe U3 ypaBHeHU MakcBesuia.
Tema 3. DHepreTudeckne XapakKTepUCTUKH 2 2
OMB.
Paszzmen 2. UnaTepedepenuns n qudpakims 16 10
Tema 4. UnTepdepenuus miockux DMB. 1
Tema 5. MaTepdepernus BoIH OT ABYX 2 2
TOYEYHBIX HCTOYHHUKOB.
Tema 6. 3aK0H COXpaHEHNS SHEPTUH NTPU 1
UHTEP(EPEHITHN.
Tema 7. OnsiT FOHTa. Bpemennas 1 1
[pocTpaHCTBEHHAs: KOTEPEHTHOCTb.
Tema 11. Iudpakimonnas pemerka. 2 2
Tema 13. Tudpakmms Openens. 1 2
Paznen 3. SIBnenus Ha rpaHUnE pasaena 3 2
JBYX Cpefl.




Tema 14. IIpoxoxeHue cBeTa 4epes 2
TpaHUIly pa3fesna AByX Cpen.

Tema 15. CnencrBus uz popmyn OpeHers. 2 2

MOAVIJIb 2 27 18 18
PA3IEJI 4. OcHOBEI criendaabHONU TEOPUH 10 6
otHocurenbHocTd (CTO).

Tema 16. IlpuHIMI OTHOCUTENBHOCTH. 2

Tema 17. 3smepenne npoMexXyTKOB 2 2

BpeMeHH ¢ yuetoM noctynatos CTO.

Tema 18. TIpeobpa3oBanus JlopeHia. 2 2

PA3JIEJI 5. CBET B BEILIECTBE. 16 10

Tema 22. DnexkTpoHHas TEOPUS AUCTIEPCHU 2

Tema 23. DnexkTpoHHas TEOpUs AUCTIEPCHU 1

Tema 24. Jlucniepcusi B pa3In9IHbIX 1 2

001acTsIX CIeKTpa.

Tema 25. Tlornomenue u paccestaue OMB. 2 1

Tema 26. I'pymnioBast CKOpOCTb. 2 1

Tema 29. OOrme 3aKOHOMEPHOCTH 2 2

TEIJIOBOrO M3JYYEHHUS.

Tema 30. AGCOIIOTHO YepHOE TeIIO. 3 2

HUTOIo 102 34 34 34

2.3.2. Kpatkoe cojep:kaHue pa3iejioB TUCHUIIMHBI B BU/Ie TEMAaTHYECKOI0 MJIaHA

BBEJEHHUE. UTO U3YYAET OIITUKA.

DBoJIIOLMS MpeAcTaBieHui o npupoje cBera. ['eomerpuueckas ontuka, npunuun depma.
BonHoBast onTHKa; ONBITH, HEOOBSICHUMBIE B pAMKaX Fr€OMETPUUYECKON ONTUKH. DIEKTPOMAarHuTHas
Teopust cBera. OmucaHue B3aUMOJICHCTBHUS CBETa C BEIIECTBOM KakK 3a/laya dJIEKTPOIMHAMUKH.
KBanrtoBas npupoja ceera. Jlazepsl u HenuHelHas onTuka. Ponb vccnenoBanuii B 00J1acTH ONTUKH
B pa3Butuu ¢usuku B 1eioMm (I'. C. Jlanacoepr, Ontuka.Beenenue.).1 yac.

Paznen 1. 2JIEKTPOMATI'HUTHBIE BOJIHBI.

Tema 1. CBer Kak 2JIEKTPOMArHMTHAsi BOJIHA.

VYpaBaenust MakcBenna B quddepeHnnansHoi popme. BrIBO BOIHOBOTO YpaBHEHHUS 1711 BEKTOPOB
HaMpPsKEHHOCTH dJekTpudeckoro noisE m MarautHo#t muaykuuun B. ODMB kak camocTosTenbHas
JMHAMHYecKas cucteMa. PaBeHCTBO ckopocTu pacmpocTpaneHuss OMB ckopocTH pacrpocTpaHeHus
cBeTa. CBsI3b MEX]Y TUAIIEKTPUIECKON MPOHHUIIAEMOCTHIO U ToKa3aTeneM npenomieHus. (CUBYXUH,
T.4, T11. 1, KOHCIIEKT JICKIIHIA)

Tema 2. OcHoBHBIE cBOlicTBa DMB, caeayromue u3 ypasHenuit Makcseoia.



[TonepeuHocTs; B3aumHas opreHTanus Bekropos E, B, u BoiHoBorO Bekropa K; cundasnoctsE u B,
OTHOILLIEHUE AaMIUIMTYJ IIOJIEH; OlpeciieHHas opueHtauus BekropoB E m B B miockocrn,
NIEPIEHIUKYJISIPHONM HAMPABJICHUIO DPAacIpoCcTpaHeHus - mnosspusauus. [lonsgpusanms I1uiockou
MOHOXPOMaTHYECKOMH AJIEKTPOMAarHUTHOM BOJIHBI, CBSI3b MOJIIPU30BAaHHOCTHU c
MOHOXpOMaTHYHOCTHIO. [IpuHnun cynepnosunuu. Buael nonspusanuu MoHoxpoMmatuyeckoit OMB:
JJUIMIITHYECKAs] M €€ YacTHhIE Cllydyau — JIMHEWHas W KpYyroBas, YCIOBHS HX pealM3aluH.
EcrectBennas nonsipuzanus. (Uponos, Dnekrpomarnetusm. [. 2).

Tema 3. JHepreruueckune xapaxkrepucruku JMB.

3aKkOH COXpaHEHHUs DSHEPruM B INEKTPOJAMHAMUKE Kak CIEACTBHE ypaBHeHUM MakcBesia.
[110THOCTH 3HEpruu, MIOTHOCTh MOTOKA HEPIHH, BeKTOp [loMHTHHra, HHTEHCUBHOCTh U UMITYJIbC
OMB. II1OTHOCT DSHEPIMM W HMHTEHCUBHOCTH MOHOXpoMarthuecknx OMB  paznmunbix
nossspusanuii. (Mpomos, BosHoBsIe miporieccsl, 1. 10, KOHCIIEKT JIEKITHH).

PA3JIEJ 2. UHTEPE®EPEHLUSA U TUPPAKIIUA

Tema 4. Unreppepennus miockux IMB.

Cynepno3unus miockux OMB, Oerymmx B pa3HBIX HaMpaBICHUSX; PACIPEICICHHE YHEPTHH B
IIPOCTPAHCTBE B CJIy4ae PaBHBIX aMIUIUTYJ W OJMHAKOBBIX HoJspusanuil. CynIHOCTH SBICHHA
uHTepepeHu. KoHCTpykTUBHAsS U AecTpyKTHBHAs MHTepdepeHuus. [IpuHnunuansHoe oTindue
uHTepdpepeniun OMB B Bakyyme OT MHTep(EpeHUUH YNPYIHX BOJIH — HaJIM4YUE KOJIEOIIOMIMXCS
B3aMMO/ICHCTBYIOIIMX YaCTUL[ BO BTOPOM cllydae U MX oTcyrcTBue B nepBoM. (CuByxuH 1.4, ri. 3,
Wponos, BoaHoBkIe nporieccsl, Jlanacoepr, OnTuka, KOHCIIEKT JIEKLUN).

Tema 5. UnrepdepeHuyisi BOJIH OT IBYX TOYE€YHbIX HCTOYHHKOB.

[ToHsiTHE TOYEYHOrO HMCTOYHHUKA, AHAIOIMA C TMOHATHEM MaTtepuanbHoil Touku. Cdepuyeckue
BOJIHBI, XapakTep YObIBaHUS aMIUIUTYIbl C PAaCCTOSHUEM OT MCTOYHUKA COTJIACHO 3aKOHY
coxpaHeHus 3Hepruu. HanoxxeHue AByX MOHOXpOMaTHUECKUX cepuueckux BoJH. [Ipubnmxenus,
OOBIYHO HCIOJIb3yeMble MPH aHaIM3e MHTEPPEpEeHIMOHHBIX ONBITOB. PacmpenaeneHue sHepruu B
MIPOCTPAHCTBE, YCIOBUS MHTEP(PEPEHLIMOHHBIX MAKCUMYMOB U MUHUMYMOB. (JIanac6epr, OnTuka)
Tema 6. 3ax0H coOXpaHeHHs1 JHEPrUH NPU HHTepPd epeHIuH.

Cnygail, Korja paccTOSIHUE€ MEXIy JABYMS TOYEUYHBIMM HCTOYHUKAMU MEHBIIE JUIMHBI BOJIHBI;
UHTepePEepeHIIMOHHBI MapajoKC — Kaxylleecs HapyIIeHHe 3aKOHA COXPAaHEHHMs JHEPrUM.
Pazpenienne nHTepedepeHIIMOHHOTO NapaJoKca — y4eT B3aMMHOTO BJIMSHHUS MCTOYHHKOB, IPUMEP
u3 paguorexuuku. (Jlanncoepr, Onrtuka, ).

Tema 7. OnbiT FOHra. BpeMeHHasi KOrepeHTHOCTb.



Cxema ombita FOnra. BelBoJ 3aBUCUMOCTH KOOPJWHAT MAaKCUMyMOB U MHUHHUMYMOB OT JJIMHBI
BOJIHBI U TIOpsiAKa. AHanoru onbita FOHra B qpyrux o6mactsx ¢usuku. J[Be mpUUUHBI pa3pylieHUs
MHTEepePEePEHIIMOHHON KapTUHBI: HEMOHOXPOMATHYHOCTD BOJIH 1 KOHEYHOCTh Pa3MEpPOB CTOYHHKA.
VYcioBue cMma3bplBaHUS UHTEP(EPEHIIMOHHBIX MAKCUMYMOB H3-32 HEMOHOXPOMATUYHOCTH, CTENEHb
KOI€pEHTHOCTH, JUIMHA KOTE€PEHTHOCTH, BpeMs KorepeHTHOcTH. llpumep — wusinyueHue cosHLa.
(Uponos, BonHoBeie mpouieccsl, 111.4).

Tema 8. OnbiT IOHTa. IIpocTpancTBeHHAs] KOTePEeHTHOCTD.

CMma3biBaHHE€ UHTEP(PEPEHIIMOHHBIX MAaKCHUMYMOB M3-3a HETOYHOCTH HCTOYHHUKA, pajauyc
KorepeHTHocTu. [Ipumep — u3Mepenue yriaoBeix pasmepoB 3Be3l. (Mponos, BosHoBbIe mpoliecchl,
ri.4).

Tema 9. Cxembl HaOJ/1I01eHUS HHTEeP(epeHIIUH.

WNnuTepedepeHiinsg B TOHKUX TUIEHKax; Kojbla HploToHa; mpumeHeHHs 3THX siBieHui. buzepkana,
owmmn3a. WuTepdepomerp Maiikenscona. MHoromyueBass uHTepdepeHIus, HHTEpHEpOMETP
dabpu-Ilepo. (Mpomos, BonHosie nporieccsl, 4, Jlanacoepr, OnTuka).

Tema 10. Indpaxkuus IMB.

[IposiBnenus audpakuuy B pa3iInyHbIX yclnoBusix. [lpumep — m3mepeHue paccTOSHUS A0 JIYHBI C
nmoMo1blo Jyda yiazepa. [Ipunnun [toiirenca- @penens, ero mpuOImKeHHBIA XapakTep. Jndpakmms
Opaynrodepa (tutockue BoaHBI) W audpakius Dpenens (chepuueckue BomHbl). ludpakius
IJIOCKOM BOJIHBI HA OJHOM IeNH, pacueT IByMms meronamu. [lonstue nopsaka nudpaxiuoHHOTO
MakcuMyMa. 3aBUCHUMOCTb WHTEHCHUBHOCTHM MakcMMyMmMa OT mopsaka. [Ipemensl mpUMEHHMOCTH
reoOMEeTpHUUYECKOM onTUKH. Judpakmus ot nByx menei, cBs3b ¢ onbiToM FOHTa. (Mpomos, BomHoBbie
nporeccsl, Ti1. 4;Jlanacoepr, OnTrka, KOHCIIEKT JEKIUMT ).

Tema 11. IndpakunonHasi pemerka.

[Tonstne cnekrpa wuznydeHus. OcHOBHAs 3ajauya CHEKTPAJIBHOTO aHAlW3a U MCIOJIb30BaHHE
nudpakun Ui ee pemieHus. BeiBoa hopMynsl udpakiimoOHHONH PEIeTKH C MOMOIIBI0 MPHHIIHUIA
I'toiirenca - @penens. MccnenoBanue Gopmysbl AUPPAKIIMOHHON PEIIETKU: TJIaBHbIE MAaKCUMYMBI,
MUHHUMYMBI, TOO0YHBIE (H00aBOYHBIE) MAKCUMYMBbI, UX HHTEHCUBHOCTH B 3aBUCUMOCTH OT MOPSIKA
mudpakiun. (MUpoaos, BonHobie mpoteccsl, Jlanacoepr, OnTuka).

Tema 12. Pazpemaromas cnocOOHOCTh CIEKTPAIbLHBIX MPUOOPOB.

Paszpematomiass ~ cmocoOHOCTh  AUQpAKIUMOHHOM  pemeTkd.  [IpoucxokaeHue — TepMHHA

«MOHOXpOMATHUYCCKAA BOJIHA». HaknoHnHoe ImajgeHHe BOJHBI Ha ILI/I(I)paKI_II/IOHHYIO peHICTKY —



M3MEpeHUe KOPOTKHUX JIUH BONH. Judpakius peHTreHOBCKHUX JIyded W OMpeIesieHue CTPYKTYPhI
KpucTajuimieckoii peruerku. (Jlanacoepr, Onruka).

Tema 13. Inppaxuus ®@penes.
Hudpaxmust cheprudeckoil BOIHBI Ha KpyrioMm oTtBepcTud. [IpuHiun moctpoenus 300 dpenerns.
CpoiictBa 30H ®penens. 3oHHas miuactuHka kak JuH3a.(Mponos, BomHoBbie mporiecchl, 1. 4.
Jlarc6epr, OnTHKa, KOHCIIEKT JICKITHH).
PA3EJI 3. ABJIEHUS HA TPAHULIE PA3JIEJIA IBYX CPE/.
Tema 14. IIpoxoxkaeHue cBeTa 4yepe3 rpaHuIly pa3jesia AByX cpej.
['panunuHbIe yCITIOBHS ISl BEKTOPOB HAMPSIKEHHOCTH JIEKTPUYECKOTO M MAarHUTHOTO TIOJISI B CIIydae
M30TPOIHBIX HEMAarHUTHBIX Cpell. BHIBOI T€OMETPUYECKUX 3aKOHOB TIPEIOMIICHHS U O TPKECHUS JIJIsI
miockux BoH. @opmynsl Openens, ciaydail s-nmoiaspusaiuy, ciydail p-noaspusanuu. ( JlanacOepr,
Onruka, Mpomos, BoHOBBIE TIPOIIECCHI).
Tema 15. CaencrBust u3z ¢popmya @penes.
[Tonspu3zanus oTpakeHHOW BOJIHBI B CiTydae p-nosspu3anuu (yroa bprocrepa), moiaHoe BHyTpeHHEE
orpakenwue. [Ipumenenus 3tux s3¢dexron. (Jlanacoepr, Onruka).
PA3AEJI 4. OcHoBbI criennajbHOi Teopuu oTHOcuTeabHOCTH (CTO).
Tema 16. IIpyHIUII OTHOCUTEIBLHOCTH.
[Mpunnun otHocutensHocTH [ammies. I[lpeoOpazoBanus [Manmunes. Mcropuyeckue NpeanochUIKH
Bo3HUKHOBeHUA CTO: naHHbIEe aCTPOHOMUYECKHX HAOMIOACHHM M HEMHBAPHUAHTHOCTH YpaBHEHUN
MakcBemia OTHOCUTENIbHO TpeoOpazoBanuii [ammmes. Iloctymarel DiHIITEHHA: HE3aBUCUMOCTH
CKOPOCTH CB€Ta B BAKyyME€ OT CKOPOCTH JIBHJK€HHsI MCTOYHHMKA; WHBAPUAHTHOCTH BCEX 3aKOHOB
¢bu3ukyu (BKJIIOYAs AIEKTPOJAMHAMUKY M ONTHUKY) OTHOCUTEIBHO MPSIMOJIMHEWHOTO PaBHOMEPHOTO
JBUKEHUSI B MHEPUUAIBHOM cucTeMe orcuera. HekoTopble clieACTBUS MOCTYNATOB OHHINTEIHA:
HaJu4le B MPUPOJIE MAKCUMAJIbHOM CKOPOCTH JBH)KEHMS TE€Jl; NPUUYMHHAS CBS3b ABJICHHUM. OIbIT
Maiikenscona. (Mpoaos, Mexannka. OcHOBHBIE 3aKOHBIL. 1.6, Jlanacoepr, OnrTuka).
Tema 17. U3mepeHue npoMe:KyTKOB BpeMeHH ¢ yueToM nocryaaros CTO.

YHuBepcanpHble Yachl. X0l BpEMEHU B Pa3IMYHBIX MHEPIHUATBHBIX CUCTEMax oTcueTa — dPQexT
3aMeMJIeHUsT BpeMeHHU. l3MepeHue MIMH OTPE3KOB € YYETOM PA3JIMYHOIO XO/la BPEMEHH B
Pa3IMYHBIX HHEPIHATBHBIX cucTeMax oTcuera — dddekt cokpamenus punbl. (Jlanacoepr, Onruka)
Tema 18. IIpeodpasoBanus Jlopenuna.
BreiBog gopmyn mpeobpazoBaHusi KOOpAUHAT U BpeMeHH (mpeoOpasoBaHus JlopeHIia) Ha OCHOBE

q)OpMyJ] U 3aMCIJICHUA BPCMCHU W COKpAalllCHUA TJIMHBI. OTHOCHUTEIIBHOCTD OJJHOBPCMCHHOCTH.



[IpenensHBIN TIEpexoa c—oo B dopmynax mnpeobpasosanuii Jlopenna. [loHstue umHTEpBaga U €ro
WHBApUAHTHOCTh OTHOCHUTENbHO TipeoOpa3zoBanmii Jlopenma. CoOctBeHHOe Bpems. (HMpomos,
Mexanuka. OcHOBHbIE 3aK0HBI, Jlanacoepr, OnTuka).

Tema 19. YeTbipexmepHbie BEKTOPBI.

[IpocTpaHcTBEHHbIE KOOPAMHATHI U BpEMsI KaK KOMIIOHEHTBI YEThIpEXMEpPHOro BekTopa. [IBa Buaa
ckopoctd B CTO: myTh, NpOIICHHBIN B €IMHUIYy BPEMEHM U YEThIPEXMEPHAs CKOPOCTh. BbIBOX
dhopmyn npeoOpa3oBaHUsi CKOPOCTH M3 MpeoOpa3oBaHuil JIopeHa U cneAacTBUS U3 ITHX (GOPMYIL.
Ckopocth commxeHus. YeTblpexmMepHass CKOPOCTb Kak IMPOU3BOJHAS KOOPAMHAT W BPEMEHU IO
unteppaiy. Yckopenue B CTO. (CuByxuHn, 1.4 Onruka, ri.9)

Tema 20. ¢ dexT Jonmaepa.

BonHOBOI BEKTOp M YacToTa CBETOBOW BOJHBI KaK KOMIIOHEHTHI YETBIPEXMEpPHOTO BEKTOpA.
WNuBapuanTHOCTh (Da3bl cBETOBOM BOJIHBL. CKalsipHOE MPOU3BEIEHHE YETHIPEXMEPHBIX BEKTOPOB.
O¢ddexr Jomnmnepa B onTtuke M ero 3HadeHue ans kocmosoruu. (CuByxuH, T.40mnTtuka, .9,
Jlanac6epr, OnTuka)

Tema 21. OcHoBbl iuHamMuku CTO.

KoHeyHOCTh CKOpPOCTHM pacnpoCTpaHEHUsT BCEX B3auMOAECHCTBUN B mnpupoae. HeBO3MOKHOCTH
BBEJCHUS TIOHSTHS MOTEHIIMAILHON SHeprun. BeiBoa ¢opmynsr mis suepruu B CTO U3 Teopemsr o
KMHETUYECKON SHEpruu. YeTblpeXMEpHbIM BEKTOpP HMMITYJIbCAa M SHEPIrHus Kak €ro KOMIIOHEHTA.
3akonbl coxpaneHust ummyibca u suepruu B CTO. ( [I.B. CuByxun, Onruka, 11.9, I'.C.Jlanacoepr).

PA3JIEJI 5. CBET B BEHLIECTBE.

Tema 22. J1eKTPOHHAS TEOPHUS TUCIIEPCHUH.

OtkpeiTie nucnepcun HeroroHOM. [[Be pa3nuuHble TOUKM 3peHUs Ha pe3yabTar onbiTa HeroToHa —
pa3iioKEHUE COJIHEYHOIO CBETa B CHEKTP B CPelie, U BOBHUKHOBEHUE PA3NIMYHO OKPAILIECHHBIX BOJH
13 cojHeyHoro ceera B cpeae. @opmyna Komm miiga mokaszatens npenomiieHus. Puznueckue
IpoIecchl NpU  PAaclpoCTpAaHEHUHM CBeTa B Cpefie: KoJeOaHUs 3apsDKEHHBIX YacTHIl  CPEpl,
BO3HUKHOBEHHE BTOPUYHBIX BOJIH M UX MHTep(epeHIys ¢ najaromieid BoaHoi. JlopeHuesa Mojens
Cpelbl — COBOKYIHOCTb 3apsDKEHHBIX TIapMOHMUYECKMX OCLMWIIATOPOB C 3aTyXxaHueM. PemieHne
ypaBHEHHUs Ul YCTAaHOBMBLIETOCS PEKMMa BBIHYKJICHHBIX KoseOaHUN ocuuiuisTopa. Beruncienue
MoKaszaTenss NpeloMJIeHUs Kak (yHKIMM uacToThl. HopmanbHas M aHOMajbHas JUCIIEPCHSL.
(JTanaco6epr, Onrtuka, MpooB, BoHoBBIE MPOLIECCHI, KOHCTICKT JICKITHIA)

Tema 23. Ilorsnomenue u paccesane IMB.



Paborta, coBepmiaemas DSJIEKTPUYECKAM TIOJE€M BOJIHBI HAJ 3apsDKEHHBIM  OCHMILISTOPOM,
IpeBpallleHNe SHEPTHH BOJIHBI B TEIUIOBYIO SHEpruro0. DHepruss OMB, moriomniaeMas B eAWHUILY
BpeMeHH euHMIIeH oObeMa BemecTBa. BoiBoj 3akoHa byrepa-JlamOepra-bapa u3 6ananca snepruu
IpHU pacrpocTpaHeHuu cBeTta B cpene. Koaddumuent mornomeHus cpenpl, MONEpPeYHOE CEUCHHE
noryomenus. PaccesHue cBera 3apsHKeHHBIM OCIIILIITOpoM. DopMyna JUITONBHOTO W3ITYYEeHUS
(6e3 BeIBOA). TToHATHE O (IIOKTyaIHsAX, PIIEEBCKOE paccesHHe cBeTa B aTMocdepe (3akoH 0.
(JTannc6epr, Ontuka, r11.29).

Tema 24. I'pynnoBasi ckopocTb.

JlBa MeTo/ma M3MEPEHHUs CKOPOCTH CBETa B CPEle — C HCIOJb30BAaHWEM 3aKOHA TPEIOMIICHHS H
M3MEpPEHHE BPEMEHH TIPOXOXKACHUS B Cpele KOPOTKOTO CBETOBOTO uMMylbca. OOBsiCHEHWE
PacxXoKJICHUSI Pe3yJbTAaTOB, MONYYCHHBIX Pa3HBIMH MeToaMHu. OTpaHUYCHHBIH B MPOCTPAHCTBE U
BO BPEMEHH BOJHOBOH IMaKeT KaK CYMEPIIO3UIMs MOHOXPOMATHYECKUX BOJIH. [ pymImoBasi CKOPOCTh
KaK pe3ylbTaT HAJIOKEHUS MOHOXPOMATHYECKHX BOJIH C OJNM3KUMH YacTOTaMH H OJNH3KUMH
¢dazoBbIMH cKopocTsMH. BriBog dopmynsl Panes. CoBpemMeHHbIE BO3MOKHOCTH  YIPaBICHUS
CKOpocThiO cBeTa B cpene. Oddexkr BaxkwmmoBa- UepenkoBa (Mpomo, BosiHOBBIE mporieccsl,
Jlanac6epr, OnTHka)

Tema 25. O01mue 3aKOHOMEPHOCTH TENJI0BOI0 U3JIy4YeHHS.

MexaHu3M BO3HHKHOBEHMsSI TEIUIOBOTO H3JIydeHHs. PaBHOBecHMe WH3JIyueHHE M BeIleCTBa Kak
paBHOBECHE MPOIECCOB M3IyuyeHUsT U moryomieHus. OCHOBHBIE BEIWYHHBI, UCIOJIb3yeMbIE MPH
ONMHMCAHWU TEIUIOBOTO M3JIY4YeHHUsS — CHEKTpaJibHasg IUJIOTHOCTh M3JIy4eHUs, U3IydyaTellbHas
CIOCOOHOCTH TeJa, MOTJIoLaTeNIbHas CIOCOOHOCTh Tejla, a TAKXKE COOTBETCTBYIOIINE MHTETPAJIbHbIC
Benu4MHbL. CBs3b MEXAYy IUIOTHOCTBIO OJHEPrHM U HU3Iy4aTeNbHON CHOCOOHOCTBIO. 3aKoH
Kupxrodda xak ciencrue paaosecus. (M.B.Casenbes, Kypc dusuku, 1.3)

Tema 26. A6coroTHO yepHoe Tesio (AUT).

Mopnens abCONIOTHO YEepHOTO Teida U ero peanusanus. [IpuOamKeHHBIM XapakTep peanu3aliu.
Cnexktp AUYT u ero ocoOGEHHOCTH — yObIBaHHE CHEKTPATbHON MJIOTHOCTH DHEPTHH C POCTOM
YacTOThl, CABUT MaKCHUMyMma C TOBbIIIeHHEM TemmepaTypbl. CyIHOCTh YIbTpaduoIeTOBOM
karactpo(dsl. 3akon Credana-bonbivana u 3akoH cmemienus Buna. ®opmyna Buna kak cinenctsue
sbdekra Jloruiepa W BTOporo 3akoHa TepMmoauHamuku. [wumote3a [lnanka. BreiBox 3akoHa
M3ITyYeHUs] YEPHOTOo Tela Ha ocHoBe rumoTe3wl [lmanka (JlamacOepr, Ontuka , CaBenbeB, Kypc

¢busukw, T.3).



2.3.3. Kparkoe coaep:kaHne CeMHHAPCKUX/MPAKTHYECKUX 3aHATHI/Ta60paTOPHOTrO
NPaKTUKyMa

(Kpatko m3moxuthb Gpopmy/popMbl MPOBEICHNUS CEMHUHAPCKHUX 3aHITUN ).
Bo Bpems mpakTUuecKuX 3aHATHM CTYAEHTHI INPUMEHSIOT 3HAHMS, MOJIyYEHHBbIE BO BpEMs

JIEKLIUN.

IIpakTnueckue

3aHATHUA

B OCHOBHOM OynyT

IIPOBOJAUTHCA

IyTeM  PpELIEHHUs

COOTBETCTBYIOIINX 337ad B ayIuTOpuH. HekoTopbie TeMbl/IpUMeEpsl OyAyT MPOJIEMOHCTPUPOBAHBI

COOTBETCTBYIOLIUMH IMPUMEPAMHU/MOJEISIMA € MOMOINBIO Ipoekropa. JlaboparopHsle pabOTEI

MMpoOBOAATCA C HCIHOJB30BAHMEM HUMCIOIIUXCA B HAJIWYUKA OTHOCHTCIBHO Kﬂ)KI[OfI pa60TLI

00'SICHUTENIbHBIX 3aMUCOK U MOCOOMI U 1a00PaTOPHBIX YCTAHOBOK, COOTBETCTBYIOLIUX H3JIaraeMoin

y4eOHOM mporpamme.

2.3.4. MarepuajibHO-TEXHHYECKOE 00ecTeYeHue N CIMITIMHBI

Jnst >pdexTuBHON OpraHuzanuu MpopadOTOK >KelaTelbHa KOMIIBIOTEPHAsl ayJAUTOpHUS C

IIPOEKTOPOM.

Jnst mpoBeneHHsl y4eOHBIX 3aHATHH 1o auciumuinHe "®du3uka 3" Takke HE0OX0JaUMO

CICOAYIOICC MAaTCPUAIIBHO-TEXHUYCCKOC oOecrieueHue:

1. JIaGopatopHoe 00opymoBaHue

2. JleMOHCTpalMOHHbIE MaTepUAIbI

3. Ha6opaTopHHe PEAKTHUBEI U BCIIOMOI'aTCJIBHBIC MaTCpHallbl

2.4. MoayJbHasi CTPYKTypa JAHCHMIIMHBI

¢ pacnpeiejieHHeM BecoB Mo ¢dopmam

KOHTpoOJIel
Bec dopmbl Bec urorosoii
bop Bec ¢popmbl . .
(¢opm) DOMEKYTOH Bec urorosoii OLIEHKHU Beca pesyabTupyromeii
TeKYIIET0 P Horng OLIEHKH MPOMEKYTOYHOI0 OLIEHKH
KOHTpOJISI B KonTposs p | MPOMERYTOUHO KOHTpOJISI B NPOMEKYTOUHBIX
. €3yJIbTHPYIO . r0 KOHTPOJISI B €3y IbTHPYIOLIEi KOHTPOJIEH U OLEeHKH
DopMBbI KOHTPOJIEH Pe3y-IbTupY HTOroBOi P pesy pylout P !
el oueHKe oueHKe pe3yJabTHPYIOL] oLeHKe HTOr0BOr0 KOHTPOJISI B
TeKYLIEro DOMEKVTOY eii onenke NPOMEKYTOUHBIX pe3yabTHpYIOLIEii
KOHTPOJIsI P Horng MPOMEIKYTOUHbI KOHTpoOUIeii OlleHKe HTOTOBOr'0
(o X KOHTpoOUIei (cemecTpoBoii KOHTPOUISI
KOHTPOJIsSI
MOLYJISIM) OIIeHKE)
Buj yueGHOii paboThl/KOHTPOIIS MI' [M2 |M1I |[M2 | M1 M2
KonrponbHas paborta (npu Hanuyuu) 0.5 0.5
YcrHbli onpoc (npu naauuuu)
Tect (npu naruuuu)
JlabopaTtopHusie paboTs! (npu Haauyuu) 0.5 0.5

! Vuebnpiit Moy




ITuceMeHHbBIE TOMAIITHKE 3a1aHus (npu
Haauuuu)

Pedepart (npu naruuuu)

Dcce (npu nanuuuu)

[IpoekT (npu naruuuu)

Jpyaue chopmul (npu nanuyuu) 0.5 0.5

Beca pe3ynpTHpyronux oreHoK 0.5 0.5
TEKYIMX KOHTPOJICH B HTOTOBBIX
OIICHKaX MPOMEKYTOUHBIX KOHTPOJIEH

Beca orieHOK poMexXyTOYHBIX
KOHTPOJIEH B HTOTOBBIX OLIEHKAX
MIPOMEKYTOYHBIX KOHTpOJIeH

Bec urorosoii oueHku 1-ro 0.5
MPOMEKYTOYHOTO KOHTPOJIS B
PE3YNBTHPYIOIIEH OIIEHKE
MPOMEKYTOYHBIX KOHTPOJIEH

Bec uToroBoii orneHku 2-ro 0.5
POMEXYTOYHOTO KOHTPOJIS B
Ppe3yABTUPYIOUIEH OLIEHKE
IIPOMEXKYTOYHBIX KOHTPOJIEH

Bec pe3ysabTupyromiei oleHKn 0.5
IIPOMEXKYTOYHBIX KOHTPOJIEH B
Pe3yIbTUPYIOLIEH OLIEHKE UTOTOBOIO
KOHTPOJIA

Bec uTOroBOro KOHTpoJIs 0.5
(JIx3aMeH/3a4eT) B PE3yIbTHPYIOLICH
OLICHKE HUTOTOBOI'0 KOHTPOJIS

Y=1|y=1]y=1]>=1[y=1 |x=1 Yy =1 Y =1

3. Teoperudeckmii 0J10K (yKazvlearomcsa mamepuaivl, He0OXo0uUMble 01 OC6OCHUA YUEOHOU
npPoOZpaAMMbl OUCUUNIUHDL)
3.1. Marepuaibl 0 TEOPETHYECKON YacTu Kypca
3.1.1. VueOuuk(n);
1.Jlanncoepr, OnTuka.
2.ponoB, OCHOBHBIE 3aKOHBI MEXaHUKH.
3.1ponoB, Dnexkrpomaruetu3m.OCHOBHBIE 3aKOHBI.
4.1ponos, BosHOBEIE ITponiecchl. OCHOBHBIE 3aKOHBI.
5.CuByxuH, O6muit kypc ¢puzuku, T.4: OnTuka.
6.CagenneB, Kypc oOmelt ¢puzuky, 1.2.

7. CaBenbeB, Kypc ¢pusukm, 1.3.

4. @oHIbI OLEHOYHBIX CPEIACTB (YKA3blBAOMCA Mamepuaivl, HeoOXooumvle 011 NPOGEPKU

YPOBHA 3HAHUTL 8 COOMBEMCIMGUN C COOEPHCAHUEM YUEOHOU RPOZPAMMbBL OUCYUNTIUHDL) .




4.1. I1naHbl IPaKTUYECKUX 3aHATHI
1. Cser Kak 35€KTpOMarHuTHas BOJIHA.
OcHoBHble cBoiicTBa DMB, cnenyromue u3 ypaBHeHui Makcesia.
DHeprerudeckue xapakrepuctuku JMB.
WuTepdepenmms miockux OMB.
WuTepdepeHtys BOJIH OT JBYX TOUYEYHBIX HICTOUHUKOB.
3aKOH COXpaHEHMs SHEPTUU IIPU UHTEP(EPEHIINH.
Omnpit FOHra. BpemeHnHasi KOrepeHTHOCTb.

Omnpit FOHra. IlpocTpancTBeHHast KOTEPEHTHOCTb.
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Cxembl HaOIO1eHUS! UHTEP(PEPEHITUH.

. Hudpakuus SMB.

N
[ =)

. JudpakunoHHas penieTka.

[EEY
N

. Pazpemaroriasi cnocoOHOCTh CIIEKTPAIbHBIX PUOOPOB.

[EEN
w

. HNudpakuus Openensi.

[EEN
SN

. IIpoxoxaeHne cBeTa yepe3 rpaHully pasjelna AByX Cpell.

[N
o

CrnenctBus u3 popmyn Openens.

[EEN
[op}

. HpI/IHI_[I/Il'I OTHOCHUTCIIBHOCTH.

[N
~

. I3amepenune nmpomMexyTkoB BpeMeHH ¢ yuetoM rnoctyiaroB CTO.

[EEN
o

. IIpeobpazoBanus JlopeHria.

[EEN
(o}

. UeTbplpexMepHbIE BEKTOPBIL.

N
o

. Dddexr Jomnmaepa.

N
[

. OcHosrl quHamuku CTO.

N
N

. DNEeKTpOHHAs TEOPHS AUCIIEPCUU.

N
w

. Ilornomenue u paccesnre SMB.

N
i

. I'pynnoBas ckopocTs.

N
ol

. OOmme 3aKOHOMEPHOCTH TETJIOBOTO U3JTyYEeHHUSI.
26. AOGcomoTHO uepHoe Teno (AYUT).
4.2. I1nansl 1a00paTOpHBIX pabOT U MPAKTUKYMOB

1. Jlabopatopnas pabora 1 OnpezeneHne nokasarens MpeJoMIIeHUs CBeTa JUIi CTeKIIa

2. JlaboparopHast pabora 2 OmpezneneHue (QOKYCHOTO pacCcTOSIHHS coOuparome u
pacceuBarolei JMH3.

JlaGopatopHas pabota 3 Onpenenenue yBelIn4eHUs: ONTHYECKOro Mukpockomna
JIaGopatopHast pabota 4 AGeppanuu ONTHYECKUX CUCTEM

. JJaboparopuas pabota 5 Judpakius ceera

o s w
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JlaboparopHas pabota 6 M3yueHue cieKTpaibHOTo Mprudopa

. JlaboparopHnas pabota 7 3akon byrepa-Jlambepra
. Jlaboparopuass pabora 8 IlosyueHMe W WHCCIENOBAaHUE CBETa C PA3IUYHBIMU

COCTOSAHUAMU MOJIApU3aALUA

. JJaboparopnas pabota 9 MccnenoBanue u3mydeHus refuii-HEOHOBOTO Jla3epa

4.3. Marepuaisl 10 MPaKTHIECKOH YacTh Kypca

4.3.1. 3agaynuku (MPaKTUKYMBI);

1. Uponos U.E. — "3aoauu no ooweu ¢puzuxe” (pazaen "Ontuka")

2. CuByxuH I.B. — "Oowuii kypc ¢puzuxu. Onmuxa"” (COASPKUT TEOPUIO U 33]a9H1)
3. PeimkeBud A.Il. — "Cooprux 3a0au no ¢husuxe” (paznen "I'eomerpudeckas u
BOJIHOBas ONTHKA")

4. KanamuukoB C.I'. — "Onmuka. Coopnux 3adau ¢ pewienusimu"

4.4. Bomrpochl ¥ 3aJaHUs JUTSI CAMOCTOSITEITLHOM paOOTHI CTY/IEHTOB

]

. Teopernyeckue Bonpocsl

3aKOHBI OTPAKEHUS U MPETIOMJICHUS CBETA.

[TosiHOE BHYTpEHHEE OTpAKEHUE.

JIunzel u 3epkana. DopMyia TOHKOW JIMH3BI.

HNuTtepdepentius cBeTa, MPUHIUIBI HHTEPPEPESHIIMOHHBIX MTPUOOPOB.
Judpakuus cBeta, AuppaKIHOHHAS PEIICTKA.

[Tonsipuzanus cBera 1 crocoObl €e MOTyYeHHUS.

Jlucniepcusi cBeTa U ClieKTpalIbHbIE TPUOOPHI.

OCHOBBI KBAaHTOBOM OTITHUKH.

NGO~ wN PR

II. IlpakTn4yeckue 3aaHus

1. Pacuer ¢hoKyCHOTO paccTOSHUS JIMH3 U 3€pKaJl.

2. OmpeneneHue yria MojJHOro BHYTPEHHETO OTPasKEHUSI.

3. Brruncnenue natephepeHIINOHHBIX MAKCUMYMOB /7151 TOHKHX TJICHOK.
4. AHanu3 CIEeKTPOB C OMOIIBIO AU(PPAKINOHHON PELIETKH.

5. Ompenenenue mokazaress MPEIOMIICHHS CPEIbI.

3a,Z[aHI/I$I HaITpaBJICHBI HAa 3aKPCIIJICHUEC TCOPCTHUICCKUX 3HAHUM U Pa3BUTHUC TPAKTUYCCKNUX HABBIKOB.

4.5, HepequL 9K3aMCHAIIMOHHBIX BOIIPOCOB

1.

2.
3.

4.

S.

Cucrema ypaBHeHuii Makcsena.

BbIBO BOTHOBOIO ypaBHEHUs U3 ypaBHeHUN Makcsesuia.
OcHOBHBIE CBOMCTBA 3J1.-MarH. BOJIH.
MoHoxpomaTHudeckas IJI0CKas BOJIHA.

Croxenue KojeOaHui.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Hanoxenue cBeToBbIX BOJIH. KOrepeHTHOCTD.
WuTepdepeHius CBETOBBIX BOJH.

NuTepdepeHITMOHHBIE CXEMBI.

WuTepdepomerpsl.

[Tpunnumn I'roiirenca-dpenens.

Hudpaxmus Openens. 3061 Dpenens

Hudpakuust @paynrodepa Ha Hienu.

Hudpakuus @payHrodepa ot AByX LIENEH.

JudppakuroHHas penieTka.

Judpakuysi peHTTeHOBCKUX JTydeil.

OTtpaxkeHue 1 NMpesoMIeHHEe CBETOBBIX BOJIH.

[Tonsipuzanus cBeTa Npu OTPaXKEHUU U MPETOMIICHUU.
I'eomeTpuueckas ontuka. Y CIOBUsI MPUMEHUMOCTH T€OMETPUUYECKON OTITHKA
DHeprus AMEeKTPOMarHuTHOW BOHBL.IMOTHOCTH moToKa sHepruu. Bekrop I[loiinTHHra.
N3nyuenne aunosns.

®dazoBasg CKOPOCTh CBETOBOW BOJIHBI.

['pynmnoBas ckOpoCTh CBETOBO BOJIHBI.

DIEeKTPOHHAsA TEOPHUSI TUCTIEPCUN.

[Tornomenue ceera B cpene. 3akon byreppa-Jlambepra.
Paccesnue cBera. 3akon Pasnes.

EcrecTBennslii 1 nosisipu3oBaHHbli cBeT. [lonspuzanus ceera.
[Tonspu3anoHHbIE YCTPOUCTBA.

JIBOlHOE JIydenpeloMIICHHE.

[IpuHuun otHOCUTENBHOCTU. CIIEACTBUSA U3 IPUHLIUIIA OTHOCUTEIBHOCTH.
Kunemarnueckue 3ppexTsl TEOpUU OTHOCUTENHHOCTH.
OcHoBHBIE CBOMCTBA NpeoOpazoBanuii Jlopenua.
[IpeoOpaszoBanue ckopocTeil.

®opmynsl Openens.

Jucnepcus cera. HopManbHas v aHoManbHasi AUCTIEPCHUS.
Dddext Jonmuepa 1ist CBETOBBIX BOJIH.

NuTepdepeHius OT TOHKUX TIACTUHOK.

3axkon Maitroca.



38.
39.
40.
41.
42.
43.
44,

Dddexr — BaBunosa Uepenkosa.
OCHOBHBIE XapaKTEPUCTUUECKHE BETMYMHBI ONUCAHUS TEMIOBOTO U3JIyUEHHUS.
3akon Kupxroda.
®opmyna Panes-/xxunca.
3akoH cMernieHus Buna.
AbcontoTHO yepHoe Teno. Mojens 1 peanu3anus.

VYasTpaduoneroBas katactpoda u runoresa I[lnaHka OTHOCUTENHHO U3TyYEHUS

a0COJIFOTHO YEPHOTO Tea.

45.

®opmyna [lnanka uist CIEKTPaIbHOTO PACIpeIeIeHNs U3JIy4eHUs aOCOIIOTHO YEPHOTO

TCIa.

4.6. OOpa31pl IK3aMEHAITMOHHBIX OWJIETOB

no

roy Bio POCCHFICKO-APMS[HCK?I?I YHUBEPCUTET
NHXEHEPHO-OUZNYECKUU HHCTUTYT
Kadenpa o01eii pu3MKN 1 KBAHTOBBIX HAHOCTPYKTYP

HarlpaB.nelme: 3JICKTp0HﬂKa N HAHOJJIEKTPOHHKA

Jucuuminaa: OnTuka
(bakanaspuar II-oii kypc, I-b1ii cemecTp)

IK3aMeHAIIMOHHBIN OnJieT Ne **

CaeroBas BoJIHa
Hudpakuus @payarodepa oT AByX 1miesnei

3. Ilormomenue cBera.3akoH byrepa

3ag. kadenpoit OPKH JI.b. Aiipanersin

5. Meroanueckui 0JI0K
5.1. Meroauka npenogaBaHust

5.1.1. HpeHO,Z[aBaHI/IC TeOpeTquCKOﬁ JaCTH JUCHUIIIMHBI OCYHICCTBIIACTCA IIYTCM

MIpOBCACHUA KypCa JIEKIIUM B COOTBETCTBHHU C YTBep)KZ[eHHOﬁ nporpaMMoﬁ
JUCLUMIUIMHBL. B 3aBHCUMOCTH OT HM3JIaraeMoro MaTcpualia 4aCTb YpOKa MOKET OBITH
OTBEJICHA IS CAaMOCTOSATEIbHOM pa60TBI CTYACHTOB, HAIIpUMCEP, JOBCACHU A U3JIOKCHUA
0 ,Z[I/I(b(bepeHL[I/IaHBHOFO YpaBHCHUS, UJIKX APYTOTO BHUAA paCYCTHOI'O ,HCI>'ICTBH}I, noJgadyu

H606XO,Z[I/IMOFO HaIlpaBJICHUC BBIMNOJIHCHUA PACYCTa, IMOCJIC YCTO COOCTBEHHO pacucT



BBITIOJTHSICTCS CTYJICHTAMH, YTO, HECCOMHEHHO, CIIOCOOCTBYET JIYUIIEMY 3aKPEIUICHUIO U

YCBOEHUIO IPOMACHHOIO MaTepuaia.

5.1.2 IIpakTuyeckne 3aHATUS TOMOTAIOT CTYAEHTaM TJIyOXXe YCBOUTH ydeOHbIH Marepmain. Mx
Ha3zHa4YeHHUE — yriryOieHne mpopaboTKH TEOPETUIECKOTO MaTepraia mpeaMeTa MyTeM peryasipHoOil u
TUTAHOMEPHOH CaMOCTOSITEIbHOM padOThI CTYIEHTOB Ha MPOTSDKEHHMH Bcero Kypca. IlIpomecc
MOJTOTOBKH K TPAKTHYECKHM 3aHSATHSAM BKIIOYACT HM3yYCHHE JOKYMEHTAIlUH, O00sM3aTeNbHOU W
JOTIOJTHUTEIFHOM JINTEpaTyphl IO paccMaTpHBaeMOMy BoIpocy. HemocpelncTBeHHOE TpOBEICHHE
MPAKTUIECKOTO 3aHATHS MPEIIOIaraer:

* THIMBUAYaJbHBIC BBICTYIUICHHUS CTYACHTOB C COOOIIEHHSIMU IO KaKOMY-JIHOO BOIIPOCY

HU3y4aeMOU TEMBI;

* (hpoHTATBEHOE 0OCYKACHUE paccMaTpruBaeMoil mpooOeMbl, 0000IIEHHS U BHIBO/IHI,

* pelIeHUEe 33/1a4 U yIPAKHEHUH TI0 00pasiy;

* pelIeHNE BapUAHTHBIX 33/1a4 U yIPAKHEHHI;

* BBIIIOJIHEHHE KOHTPOJIBHBIX PadoOT.

IIpy moAroToBke K MPaKTHUYECKUM 3aHATUSAM CTYIEHTAM PEKOMEHIYETCs: BHUMATEIbHO

O3HAKOMUTBCSI C TEMATUKOM MPAKTUUECKOTO 3aHATHSA; MPOUYECTh KOHCIEKT JIEKIIMU TI0 TEME,

U3YYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY.

CamocrosrenbHas pabora oOydyaeMbIX HMeEET LEIbI0 3aKpelyieHue U yriyOsieHue

MIOJIy4EHHBIX 3HAHUN U HABBIKOB, IIOJTOTOBKY K MPEACTOSIIEMY SK3aMEHY MO JAUCLUILIMHE,

a Take (OpPMHPOBAHME IPEACTaBICHUH 00 OCHOBHBIX IOHATUAX U paszAenax Kypca,

HaBBIKOB YMCTBEHHOI'O TpyJda M CaMOCTOSITEILHOCTH B IOMCKE M HPUOOPETEHUH HOBBIX

3HaHUH 10  (YHKUMOHAJIBHOMY HporpammupoBanuto. [IpemnospaBarens  MPOBOAUT

KOHCYJIbTallUM C OOy4aeMbIMM C LEJIbI0O OKa3aHUS KM IIOMOIIM B CaMOCTOSTEIBHOM

u3yuyeHUH TeM y4deOHoro Kypca. KoHCynbTamuum HOCAT Kak TIpYININOBOW, Tak H

WHAWBUYAJIbHBIN XapakTep.

PexomeHtyt0TCs ClleAyIoIKe BUAbI CAMOCTOSITEIbHON pabOThI:

* U3y4eHHEe MaTepHalia, BHIHECEHHOTO Ha CaMOCTOATENIbHYIO TPOPadOTKY;

*paboTa ¢ JEKIUOHHBIM MaTepualioM, IMpeaycMaTpUBamoLas MpopadOTKy KOHCIIEKTa

JEKIUHA 1 y4eOHOU JTUTepaTyphl;

* ouck (moadop) ¥ 0030p JUTEPATyphl U AIEKTPOHHBIX HCTOYHUKOB HH(POPMALUH IO

KypCy, HOJIrOTOBKA MIPE3EHTAIMK MO0 BEIOpaHHOW TeMe;

¢ IOATrOTOBKA K NPAKTUUCCKUM 3aHATUAM,



* IOJrOTOBKA K DK3aMEHY.
CamocrostensHas pabota o0ecrednBaeT MOATOTOBKY CTYIEHTAa K TEKYLIUM ayAuTOPHBIM
3aHATUSM M KOHTPOJIBHBIM MEPONPHUATHAM. Pe3ynbTaThl 3TOH MOArOTOBKU MPOSIBISIFOTCS B
aKTUBHOCTH CTYJCHTA HA 3aHATHUSX U B KQUECTBE BHITIOJTHEHHBIX KOHTPOJIBHBIX PadoT.

Jlist oBNaIeHUS, 3aKPEIUICHUS U CUCTEMaTH3alMK 3HAHUH PEKOMEH TyeTCsI:

* yTeHHE TeKCTa (yueOHMKa, TEPBOMCTOYHHKA, JOTIOIHUTEIILHON JIUTEPATYPHI);

* FICTIOJIb30BaHNE KOMIIBIOTEPHON TEXHUKH U TIPOTPAMMHOTO 00ECTICUCHHS;

* paboTa ¢ KOHCIIEKTOM JIeKIIuHU (00paboTKa TEeKCTa);

* HIOBTOpHAs paboTa HaJl y4eOHbIM MaTepuaioM;

* OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI,;

* pelIeHue 33/1a4 U yIpaXXHEeHU 1o o0pasiy;

* pelIeHNEe BapUAHTHBIX 3324 U YITPAKHEHH.

CamocrositenbHas padoTa CTYAEHTOB peain3yercs: 1) HENOCpPEeICTBEHHO B IIpOLEcce
ayJUTOPHBIX 3aHATUH — Ha JIEKUMAX U NPAKTHUYECKUX 3aHATUAX — IyTEM IpPOBEACHUS
JKCIPECC-OIPOCOB M0 KOHKPETHBIM TE€MaM, TECTOBOTO KOHTPOJISI 3HAHWM; 2) B KOHTAaKTE C
[IPEIo1aBaTelIeM BHE paMOK PACHHUCAHUSA — HA KOHCYIbTALUAX MO Y4eOHBIM BOIIpOCaM, MpHU
BBIMIOJIHEHUM WHAMBUAYAJIbHBIX 3aJaHuii; 3) BHeayJUTOpHas CaMOCTOsTEIbHas paboTa
cryneHToB. CyllecTBYIOT cieIylolue BUAbI KOHTPOJSA: 1) TeKyluid, T.e. peryispHoe
OTCJIEKUBAaHUE YPOBHsSI YCBOEHHUS MaTepuaja Ha JIEKLUAX, CEMHHAPCKUX 3aHATHAX; 2)
CaMOKOHTpPOJIb, OCYILLECTBIJIIEMBIH CTYAEHTOM B IIpOLECCE HM3Yy4eHUs AUCLUIUIMHBI IpU

IIOATOTOBKEC K KOHTPOJIbHBIM pa60TaM; 3) HUTOTOBBIN 11O JUCHUIINIMHE B BUAC DK3aMCHaA.



