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IIpopekTop mo y4eOHoii padoTe u
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A.A. BopoHos
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OO0mas gu3nka: ONTHKa U KBaHTOBas (PU3UKa
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KBaJIU(PUKALMSA:

®dustex-mkona buonornueckon u Meauruackonn Ou3nku
kadenpa oomeit Gu3nku
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Oakanasp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsbl: 30 yac.

nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

1O.P. Ananaksin, 1-p pus.-mar. Hayk, npodeccop, npodeccop
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I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

A.B. T'aBpukoB, kaH1. (GU3.-MaT. HAyK, JIOICHT, JIOIICHT

1O.H. ®unaros, kaua. ¢us.-MaT. HayK, JTOIICHT

C.B. Bunorpasios, kaHa. ¢pu3.-MaT. HayK, JIOIEHT, JIOIIEHT

[Iporpamma obcyxneHa Ha 3aceqanuu kadeapsl oomen ¢pusuku 09.06.2022



AHHOTANMA

B kypce paccMaTpuBarOTCs KIIFOUEBBIC TIOHATHS U METOABI T€OMETPUYCCKOW M BOJHOBOM ONTHKU KaK YacTH
Kypca obmeit ¢pusuku, unraemoro B MOTHU. Cravana paccMarpuBarOTCs 3JI€MEHTBI TEOMETPUIECKON ONITHKU
u (OTOMETPHH, IIOCIIE YEro BBOISATCS OCHOBHBIC BEJIMYWHBI, MOHSATHS W TOCTYJIAThl BOJHOBOW OITHKH.
N3naraercst kiaaccuueckas Teopust aucnepcuu. PaccmarpuBaercst uHTEpdEpeHIMs MOHOXPOMAaTHYECKHX M
KBa3MMOHOXPOMATHYECKUX BOJIH. OOCYKIAIOTCS MOHSATHS BPEMEHHOH M MPOCTPAaHCTBEHHOI KOTePEHTHOCTEHA.
@opMynTUpYIOTCS OTpaHUYEHHS Ha JOMYCTHMYIO pa3HOCTh XO/la, a TaKKe Ha JOIMYCTHMBIE pa3Mephl
UCTOYHHMKA W amnepTypy HHTep(EepeHIMd B JBYXJIyYeBBIX HHTEPQEPEHIMOHHBIX cXeMaX. M3ywarorcs
mappakunn  Dpenens u  PpayHrodpepa. AHAIMZUPYIOTCS OCHOBHBIE XapaKTEPUCTHKH CIEKTPAJIbHBIX
npuOOpOB HA MpHUMEpe MPU3MBbI, AHU(paKIuOHHON pemérku u uHTtepdepomerpa Padbpu—Ilepo. Msnararorcs
npuHIUIE Gypre-onTuku. PaccmarpuBaercs meton Pames pemenus 3agaun qudpakiun (IpoCTpaHCTBEHHOE
dbypre-paznoxkenue). Msywdaercs teopus AOOe (OpMUPOBaHHMS ONTHYECKOTO W300pakeHUs (TIPHUHIIAIL
nBoiiHoN audpakiuun). OOCYKIat0TCs TPUHITUITBI TONOTpaduu U 3JIEMEHTHI KPUCTAJUIOONITHKU B OJTHOOCHBIX
kpucrawiax. Paccmarpusatorcs addextsr Papanes, Keppa u Ilokkensca u ux npumeHenue. OTaenbHbBIC
JIEKIIMU TIOCBSIIEHBI TEOPUH pacCesHUE CBETa U PACIPOCTPAHCHUIO HIEKTPOMArHUTHBIX BOJIH B BOJIHOBOJAX U
CBETOBOJaX. B 3aKkiroueHne paccMaTpuBalOTCs HEJIMHEWHBIC ONITHYECKHE SBJICHUS: HEJIMHEIHAS TOISApH3aLus
Cpelbl, TeHepaLus BTOPOil rapMOHMKH, (a30BbIii CHHXPOHH3M, SIBICHHE CaMO()OKYCHPOBKH.

Kypc comepxur B cebe obOcyxkacHHe 0a30BbIX (U3WYECKUX MPOIECCOB, pa3bop 3ajad, JEeMOHCTpAIUH
(GU3MUECKUX DKCIEPHUMEHTOB, 0€3 KOTOPBIX HEBO3MOXKHO IIIyOOKoe moHuMaHue oOmeid ¢usnku. s
YCIICIIHOTO OCBOEHUS OHJIAIH-Kypca CITyIIATeNto KeJIaTeabHO 3HaTh Kypce o0mmeit pu3nku: « DIeKTpHIECTBO U
MarHeTu3M» ¥ BJIaJeTh OCHOBAaMH MaTeMaTHYECKOTO aHajHM3a, 3HATh OCHOBBI JIMHEWHOW anreOpbl U yMETh
OIIEPUPOBATH C KOMIUIEKCHBIMH YHCIIAMH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyaeHTaMu 0a30BbIX 3HAHMH B 00JIACTH ONTHYECKUX SBICHUH Il NaNbHEHIIETO N3y4eHus
JOpyTuX pas3nenoB GU3MKU U yrIyOneHHOTo n3ydeHnus (yHIaMEeHTaIbHBIX OCHOB OITHKH.

3agauu AUCHUTLIHHBI
* (dopMmupoBanue y o0y4arormmxcs 0a30BbIX 3HAHHI B 00JIACTH ONTHUKA

. (dbopMupoBaHHE YMEHHUIl M HABBIKOB IPUMEHSTH HW3yYEHHBIE TEOPETUUECKHE 3aKOHBI U
MaTeMaTHYeCKHe HHCTPYMEHTHI [UIS PeIIeHHs Pa3IMYHbIX GU3HUCCKUX 3a/1a4

. ¢dopmupoBanre 00MEPUINIECKON KyJIBTYpPBl: YMEHHs BBIIEIATH CYIIECTBEHHBIC (QH3MUECKHE
SBJICHUS M IpeHeOperarb HeCYNIEeCTBEHHBIMU; YMEHHS IPOBOIUTH OLEHKH (PU3NYECKUX BEIHYHH;
YMEHHUS CTPOUTDH MPOCTEHIIINE TEOPETHUECKIE MOAIEIIH, OTMCHIBAOIINE (PU3HUECKUE TTPOLIECCHI

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VYK-1.1 Ananusupyert 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOpManny, |IeHCTBHA IO PEIISHHIO 3aa4n

NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (WJIN) TEXHUYECKUE MyOJIMKAIUi U HAyYHO-TEXHHUYECKOM TOKYMEHTAlluu, B TOM
(TexXHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C WCIHOJB30BAHUEM IMPHUKIAAHOTO IPOrPAMMHOIO
(my6nuKanym, MPOeKTHI) o0ecrnieyeHHs




[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSATHIMH,
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON 3aKOHAMHU U TEOPUSIMHU COBPEMEHHON (PU3NKU U OMOJIOTHH

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
HCCIICIOBAHMSI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HAThb!
0 ¢dyHgaMeHTaIbHBIC 3aKOHBI M IOHSATHS ONTHKH, & TAK)KE TPAHUIIBI UX TPUMEHUMOCTH:
0 npuHuun depma U 3aKOHbI FTEOMETPUUECKOUN OITHUKY;
0 BOJHOBOE ypaBHEHHE, INIOCKHE U CPEPHUUCCKUE BOIHBI, IIPHHIUIT CYTIEPIIO3UIIUN U HHTEP(EpEeHIH
MOHOXPOMaTHYECKUX BOJIH;
0 BpEeMEHHas U MPOCTPAHCTBEHHAs! KOTEPEHTHOCTh HCTOYHUKA,
o mnpuHnmi [toiirenca—®penens, nudpaxiys Openens:
o nudpaxaus OpayHrodepa Ha LIENH;
0 CHEKTpaJIbHbIC MPUOOPHI U MX OCHOBHBIE XapaKTEPUCTHKH;
0 TpUHIHMITEI QYpbe-ONTHKH, IPOCTPAHCTBEHHOE (Dyphe-pasiokeHne, dPPEKT cCaMOpePOLYKITHH;
o Tteopusi AOOe hopMHPOBaHUS ONITHUECKOTO N300PAKEHHS, IPUHITUIT JTBOWHOM JUPPaKIINY;
0 TpUHIHMITEI ToJorpaduu, ycnosue bparra—Bynbsda.
0 Jucrepcus cBeTa, Gpa3oBasi U IpyMIoBas CKOPOCTH, KJIACCUYECKasi TEOPHs AUCIIEPCHH;
0 TOJSIpU3alNs CBETa, ECTCCTBEHHBIN CBET, siBIcHHE bprocTepa;
0 JHUXPOM3M, NMOJSPOUIBI, 3aKOH Maioca;
0 JIBOMHOE JIy4erpeloMIICHHE B OJHOOCHBIX KpHCTaIaX, WHTEP(PEPCHIMOHHBIC SIBICHUS B
KPUCTAJUTMYECKUX TUTacTUHKAX, 3 dekt Dapanes u adhdexr Keppa.
0 HENIMHEWHBIC ONTUYECKUE SIBJICHHS, HEIWHEHHAs NOISIpU3alus Cpelbl, TeHepauus BTOPOi
rapMOHUKY (YIBOCHUE YaCTOTHI), (Da30BbIl CHHXPOHU3M, CaMO(OKYCHPOBKA.

YMETb:
0 TPUMEHSATH U3yYeHHbIC 00Imune Gpru3ndecKkne 3aKOHbI IS PelIeHHs KOHKPETHBIX 33/1a4 110 ONTHKE:
O  NPUMEHATh 3aKOHbI T€OMETPUYECKOW ONTHKH INPH IMOCTPOCHUH H300paKEHHH B ONTHYECKUX
CHCTEMaX;
0 pemath ypaBHeHHUs [ enbMrosbua Ul CilydaeB INIOCKUX U C(hepudecKruX BOJIH;
0 HCIOJB30BaTh MOHATHE O 30HaX PpeHens u cnmpanu OpeHens Npu perIeHNH 3a1a4 AUPpaKkIud Ha
3KpaHEe C 0CEBOU cCUMMeETpUEn
0  WCHoib30BaTh MeTon Pames pemeHus 3amaun qudpakiMy: BOTHOBOE IOJIE KaK CYNEPHO3UIIHS
IUIOCKHMX BOJIH pa3HBIX HAIlPaBJIEHUH (IIPOCTPAHCTBEHHOE (Pyphe-pas3inokeHue);
0  aHaNMM3WpOBaTh (U3MYECKHE 3aJadyd, BBIIENSAS CYIIECTBEHHBIE M HECYIICCTBCHHBIC ACHEKTHI
SBJICHUS, ¥ Ha OCHOBE IIPOBEACHHOTO aHaM3a CTPOUTH YIMPOIIEHHBIE TEOPETHYECKHE MOAEIN
(bU3NUECKUX SBICHHIA;
0 IPUMEHATh PA3IUYHBIE MaTeMaTHYeCKHEe HMHCTPYMEHTHl pEIIeHHs 33/Jad HCXOAd W3
c(OpPMYITHPOBAHHBIX (PU3NUECKUX 3aKOHOB, M TIPOBOJUTH HEOOXOIUMBIC aHATUTUYECKUE U YHCIICHHBIC
pacy€Thl.

BIIAJICTh!

O OCHOBHBIMH MCTOAAMU PCUHICHUA 3a1a4 OIITUKHU,
O OCHOBHBIMH MAaT€MaTH4YCCKUMHU MHCTPYMCHTAMHU, XapaKTCPHBIMHA UIA 3a4a4 OIITUKU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




I'eomeTpuueckass ONTHKA W 3JIEMEHTHI
1 2 2 6
¢doromeTpuu.
2 UnTepdepenuus BoiH. 4 4 12
3 Judpakuus BOJIH. 4 4 12
4 Pasperaromiast ciocoOOHOCTh ONTHYECKHUX 4 4 12
MHCTPYMEHTOB.
5 OneMeHTh! Qypbe-ONTHKH. 4 4 12
6 OneMeHTHI Tonorpaduu. 4 4 12
7 Hucnepcusa. @azoBass H  IpyIIOBas ) ’ 6
CKOPOCTH.
] [onspuzauus CcBeTa. OeMeHTHI ) 5 6
KPHCTAJJIOONTHKH.
9 Paccesinue caera. 2 2 6
10  |Henunelinble onTu4eckue sBICHHUS. 2 2 6
Nroro yacos 30 30 90
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 5 (Ocennwii)

1. 'eomeTprueckast ONTHKA U 3IIEMEHTHI (POTOMETPHH.

[Mpuammn ®epma 1 3aKoHBI reoMeTpudeckor onThkH. [TonHOe BHyTpeHHee oTpakeHne. ONTHYECKUE
MHCTPYMEHTBI: TEJIECKOI, MHKPOCKOI. OleMeHThl (oromMeTpun. SIpKOCTh U  OCBEIIEHHOCTD
HU300pakeHUsL.

2. UnTepdepenuus BOIH.

BonHoBoe ypaBHEHHE, MOHOXPOMAaTHYECKHE BOJIHbI, KOMIUIEKCHAsi aMIUIUTy[a, YpaBHEHHUE
l'enpmroneia, 1miockue W cdepudeckue BOMHBL llpuHIMN cynepno3unuun U UHTEpGEpEeHIUs
MOHOXpPOMaTu4ecKuX BOJH. BunHocts mnonoc, mupuHa nosnockl. CrarucTuueckas Npupona
U3IYYeHHUS KBa3MMOHOXPOMATHYECKOM BOJHBI. BpeMeHHas KOrepeHTHOCTh, (QYHKIHUS BpEMEHHOMN
KOTEPEHTHOCTH, CBSI3b CO CIEKTPalIbHOH WHTEHCHBHOCTBHIO (Teopema BuHepa—XwuHYMHA).
OrpannueHre Ha JONMYCTUMYIO Pa3HOCTh XOIa B JBYXJYYEBBIX HMHTEP(PEPEHIMOHHBIX CXEMax,
COOTHOIIIEHHE HeompexaeneHHocTed. MHrepdepeHnMs npu  HCIOIB30BAaHMU  IPOTSHKEHHBIX
UCTOYHHUKOB. [IpocTpaHCTBEHHAasi KOTEPEHTHOCTh, (DYHKIMS NPOCTPAHCTBEHHOM KOT€PEHTHOCTH,
CBA3b C pacHpelesieHHeM  WHTEHCHUBHOCTH M3JIy4YeHHMs] 1O HCTO4HHUKY [(x) (Teopema Ban
Hutrepra—Llepuuke). OrpaHuueHuss Ha JOMYCTUMBIE pa3Mepbl HCTOYHHKA U amepTrypy
uHTep(dEepeHIN B IBYXITy4eBbIX cxeMax. Jlazepsl Kak HCTOUHUKH KOT€PEHTHOTO U3ITyUeHHUS.

3. Iudpaxius BoIH.

Hudpakuust BonH. [Ipunnun [roiirenca—@penensa. [Judpakuns Ha TOHKOM 3KpaHe. |paHuyHBIC
ycioBusi Kupxroda. Bomnoso#t nmapamerp. Jdudpakmus @penenst. 3amaun ¢ 0ceBoil cCHMMETpHEH,
3086l @penensi, cnupans Openensi. 30HHbIC TUIACTHHKH, JHUH3A. JMppakus HA IOMOJIHUTEIEHOM
skpane, matHo Ilyaccona. Judpakmus ®paynrodepa. CeroBoe mone B 30He Dpaynrodepa kak
npeobpazoanne Pypre rpanuuHoro nons. Jdudpaxkuus Opaynrodepa Ha menu, audpakIHoOHHAS
pacxomuMocTh. JIMppaKIMOHHBIN Tpeaen pa3pelleHus Teleckona W MukKpockoma.  [lome B
(hOKaIBbHON TUIOCKOCTH JINH3BL.

4. Pa3pemaioma$[ CIIOCOOHOCTH ONTHYECKUX HUHCTPYMCHTOB.




CrnexrpanpHble  mpubopel: TpusMa, audpakiuonHas pemérka, uHTepdepomerp Dadpu—Ilepo.
XapakTepUCTUKU CIIEKTPAJIbHBIX TPUOOPOB: pa3pelaromas CrioCOOHOCTh, 00JacTh IAHMCHEPCHH,
yoioBast nucnepcus. Teopuss A66e GpopMUpOBaHMS ONTHYECKOTO H300paXKECHUs, TPUHITUIT JTBOWHON
madpakuuu. [lonoca mpommyckaHusi ONTHYECKOH CHUCTEMBI, CBS3b C Pa3pelIaronieid ClioCOOHOCTHIO.
Paspemaromiast ciocOOHOCTB PU KOTEPEHTHOM M HEKOI'€PEHTHOM OCBEILICHUH.

5. DneMeHTHl Gyphbe-ONTHKY.

[Mpuanmnel  Qypbe-ontuku. Merton Pones pemenus 3amadun nudpakiuy: BOJIHOBOE TIONE Kak
CYNEpIO3UIHMs ITUIOCKHX BOJIH pa3HbIX HampaBlIeHHH (TMPOCTpaHCTBEHHOE (yphe-pasioKeHue),
COOTHOIIIEHUe Heonpenenénnocren. Jndpaxius dpenenst Ha nepuoarUecKux cTpykrypax (3ddekr
camopernpoaykiuu). O0IacTh reOMETPUISCKON OTITHKH.

6. DneMeHTHI ToJorpaduu.

[Mpuanmner ronorpaduu. [omorpamma ["aGopa. TonorpamMma ¢ HaKJIOHHBIM OMOPHBIM IYYKOM.
Paspematomast  cmocoOHocTh romorpammbel. OObéMHass romorpamma, o0ObEMHas pemérka B
perucTpupyloliei cpeze, yciaosue bparra—Bynbda.

7. Qucniepcus. @a3oBas ¥ TpynnoBasi CKOpOCTH.

Hucnepcus cBera, (azoBas M TpynmoBas ckopoctd, (opmyna Pames. Knaccmueckas Tteopus
mucriepcud. KoMITIEKCHBIM TOKa3aTeslb NpPEeOMIICHHS U MOTIOMICHHS CBETa B cpelie. 3aTyxaroliue
BOJIHBI, 3aK0oH byrepa. HopmanbHas n anomanibHast qucnepcuy. PagnoBoaHbl B HoHOC(Epe 1 AaibHAsA
paanoCBs3b.

8. HOJ'IHpI/I3aI_II/I$I cBeTa. DIIEMEHTHI KpUCTAJUIOOIITUKH.

[Monspuzauust ceera. EctectBenHsiil cBeT. SBneHue bprocrepa. JuxpousMm, NONSIpOUIbI, 3aKOH
Matoca. J[BoitHoe JrydenpenoMIIeHHEe B OJIHOOCHBIX KpucTaiiax. MHTepepeHIIMOHHbBIE SIBICHUS B
KpUCTaJUTMYECKNX ITutacThHKax. [loHsaTtne o0 uckyccTBeHHOW aHu3oTponuu. Dddekr Dapanes u

addext Keppa.

9. Paccestnue cBerta.

PaneeBckoe paccestHue (paccestHie Ha (QIyKTyalHsax IUIOTHOCTH). D PEKTUBHOE CEUCHUE PACCEsTHUS.
[Monspu3anus paccesHHOTO CBETa

10. HenuHelHbIE ONTUYECKUE ABJICHUS.

Henuneiinas monsipusaums cpensl. [eHepanuss BTOpoil rapMOHUKH (YIBOSHHE 4acTOThI), (a3oBbIi
cuaxponu3M. CaMo(oKyCHpOBKa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

* JlekunoHHas ayqUTOPHs, OCHAIEHHAS MYJIBTHMEAUHHBIM ITPOSKTOPOM H IKPAHOM

+ OO0opynoBaHue /IS JICKIIMOHHBIX JIEMOHCTpALNii

* Y4eOHbIC ayAUTOPHUHU, OCHAIEHHBIE TOCKOU

» JlocTyn Kk OMOIHOTEKaM y9eOHON TEXHUYECKON TUTepaTyphl, B TOM YHUCIIE 3JICKTPOHHBIM,
HEOOXOAMMBIN JUIS OCYILIECTBIICHUSI CAMOCTOSTEIILHOM PabOThl 00yYarOIIXCS

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. O6mmii kypc pusuku [Tekcr] : 8 S T. T. 4 : Onruka : yue6. mocodue mist By30B / JI. B. CuByxun .—
/ 2-e w3a., uctp. — M. : Hayka, 1985 .— 752 c.



2. Ocuossl pusukn. Kypc obmeii puzuku [Texer] : B 2 1. T. 1 : Mexanuka, 3IeKTpHUIECTBO U
MarHeTu3M, KojaeOaHus ¥ BOJIHBI, BOJHOBas ONTHKA : yueOHuK /st By3oB / A. C. Kunrcem, I. P.
Jlokming, O. A. OnpxoB .— M. : ®uszmariut, 2001 .— 560 c.

3. Onrruka [Teker] : yue0. mocobue nns By3oB / E. . Bytuxos ; mox pen. H. Y. KanureeBckoro .— M. :
Bricmras mxoja, 1986 — 512 c.

4. JlaboparopHsrit mpaktukyM 1o obmieit pusuke [Teker] : B 3 T. T. 2 : Ontuka : yue6. mocobue s
BYy30B / oz pefl. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.

5. Kamamuukos H.II., CmonabipeB M.A./OcHoOBBI Qpu3nkH B 2-x Tomax M.-Jlaboparopus 3uanuii, 2017

JlononHuTeNbHAS TUTEPATypa
1. Kone6anus u BoiHbl. BBenenue B akycTuky, paguodusuky u ontuky [Tekcer] : yuebd. nocobue asis
By30B / I. C. lopenuk ; mon pea. C. M. PeitoBa .— 3-¢ uzn. — M. : @uzmarnut, 2007 .— 656 c.
2. Onruka [Tekert] : yue6. mocobue ans us. crner. By3os / I. C. Jlanacoepr .— 6-e u31., CTEPEOTHIL.
— M. : ®usmatiut, 2003 , 2006, 2010 .— 848 c.
3. OcuoBsl ontuku [TekcT] : [y4e6. mocobue juis By3oB] / M. Bopn, D. Bonb ; mep. ¢ aarn. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyOuna ; nox pexn. I. I[1. MotyneBny .— M. : Hayxka, 1970 .— 855
C.
4. Metofpl pemenus 3a1a4 B oomeM kypee ¢usukn. Onruka [Teker] : yue6. mocobue s By3os / B. 1.
KopsiBoB .— M. : Ctynenr, 2012 .— 344 c.
5. Bonnbl. Jludpakmus. [IpoctpancTBennas ¢pubTpaius [Teker] : yae6. nocodue aiist By3oB / I P.

Jlokmms ; M-Bo oOpazoBanus u Hayku PO, @en. arenctso no odpazosannto, MOTU .— M. : MOTH,
2006 .— 160c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://mipt.ru/education/chair/physics/S 1V/Metod 4/— meTonmueckwuii paszen caifta kadeapbl
Oo0meit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — snexrponnas 6udmuoreka MOTU, pazaen «O0mas
¢$uznkar»

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
Npe3eHTAlUN.

Jlureparypa, pekoMeHIyeMas K Kypcy, JOCTYITHA B 3JICKTPOHHOM Buje (cM. I1.[ 1,2] mepeuHs pecypcoB
WH(POPMALIOHHO-TEICKOMMYHHUKAaIMOHHOH ceTn "MHTepHeT", He0OXOAMMBIX /711 OCBOCHHUS
JUCIUIIINHBI (MOJYJIS1)), TAK YTO CTYACHTHI MOTYT YATAaTh Y4EOHUKU MPSMO CO CBOMX IIIAHIIETOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, msyuarommii kKypc «O0mas ¢usuka: OnThka W KBaHTOBas (PH3MKa», MODKEH HE TOJBKO
U3Y4YHTH 001IHe GU3NUSCKUE 3aKOHBI U TOHATHS, HO HAYYUTHCS IPUMEHSATH HX HA MPAKTUKE.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paOboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB Ha BOIPOCHI, IPETHA3HAYECHHBIX JUIS CAMOCTOSTEIIBHOTO H3yUeHHS;

— pelieHue 3a/a4, MPEeAJaracMbIX CTyJICHTaM Ha JIEKIUSX.
— TIOAITOTOBKY K KOHTPOJLHOU paboTe, c/aue 3aaHuil, SK3aMeHy.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AEHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTALIMH.



[loka3zarenem BianeHUs MaTepUANOM CIYXXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTYy HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEJICHNUS U MPOBOJUTH Bce HEOOXOMMMBIE BBIYMCIICHUS, JOBOAS 3a/1ady 10 KOHEYHOTO
oTBeTa. 3ajadya CUYMTAETCS PEIIEHHOW, €CId OHa COAEPKUT OOOCHOBAaHHOE PEIICHHE: CCHUIKM Ha
IpUMeHsAeMble (U3MYECKHE 3aKOHBI U KOPPEKTHBIE BBIKJIAJIKHU, a TAKXKe MPABIWIbHBIN YNCIICHHBIH OTBET
(ecnu B 3a1a4€ €CTh YMCIIOBBIC ITAHHBIE).

HpI/I IMOATOTOBKE K NPAKTUYCCKUM 3aHATUAM H606XOI[I/IMO O3HAaKOMUTBHCA C OCHOBHBIMU INOHATUAMU U

3aKOHaMH, KOTOPbIMH 6y,I[eT NOCBALICHO 3aHATUC, W PCIIWUTH 3aJadu, IMMPECAYCMOTPCHHLBIC JIA
IOATOTOBKHU IO TEME CEMUHApPA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa obmel huznku

KYpC: 3

KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH
PaspaGorunkm:

1O.P. Ananaksin, 1-p ¢pus.-mar. Hayk, npodeccop, npodeccop
I"P. JloxumH, n-p ¢pu3s.-mart. Hayk, npodeccop, mpodeccop
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JTOIEHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT

1O.H. ®unaros, kaua. ¢pus.-MaT. HayK, JTOICHT

C.B. Bunorpasios, kaH. ¢pu3.-MaT. HayK, JIOIEHT, JIOIIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.1 3Haet ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAluH, B TOM
YHUcle C HCIONB30BAaHUEM MNPHUKIATIHOIO MPOrPaMMHOIO
obecrieueHus

[MK-1 Crioco6eH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSATHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKU M OUOJIOTHH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare w3ydenus amcuuiuinHabl «OOmias ¢u3nka: ONTHKAa W KBaHTOBas (U3WKa» OOydaromuics

JIOJDKEH

3HAThb:

0 (yHaaMeHTaIbHBIE 3aKOHBI M MOHATHS ONTHKH, a TAK)KE TPAHULIBI UX IPUMEHUMOCTH:
0 npuHIHN PepMa U 3aKOHBI TEOMETPUYECKON ONTUKH;
0 BOJHOBOE ypaBHEHHE, INIOCKHE U CepHUCCKUE BOIHBI, IPHHIUII CYTIEPIO3ULIUN U HHTEP(EPEHIH

MOHOXPOMAaTHU4YCCKHX BOJIH,

BpPEMEHHAs U IPOCTPAHCTBEHHAsI KOTEPEHTHOCTh UCTOUHHKA;
npunuun [ oiirenca—®penens, nudppakuns Openens:

mudpaknus OpayHrodepa Ha 1menw;

CIIEKTpaJIbHbIC TPUOOPHI U UX OCHOBHBIC XapAKTEPUCTHUKH;
MPHHIUTIBL QYPhE-ONTHKH, IPOCTPAHCTBEHHOE (Dyphe-pasiokeHue, 3PPeKT caMOpenpOyKIIHH;

MPUHIUTIBI Tonorpaduu, ycinosue bparra—Bynsda.

Jycriepcus cBeTa, (ha3oBasi v IpyIIoBast CKOPOCTH, KIIACCHYECKask TEOPUs AUCIICPCHU;
MOJISIPU3aLUsl CBETA, ECTECTBEHHBIN CBET, siBJieHHE bprocrepa;

JUXPOU3M, MOJISIPOUABI, 3aK0H Manoca;

0
0
0
0
0
o Tteopusi Abbe hopMHPOBaHUS ONTHUECKOTO N300PAKEHUS, TPUHIHI JBOWHON JU(PPaKLIUY;
0
0
0
0
0

JIBOMHOE JIy4enpeioMIICHHE B OJHOOCHBIX KpHCTaIaX, HWHTEPPEPEHIMOHHbIE SIBICHUS B
KPUCTAJUIMYECKUX TUIacTUHKAX, 3 dekt Dapanes u adhdexr Keppa.
0 HEJTMHEHHbIE OINTHYECKHE SBICHMS, HEJIMHEWHas NOJIApU3aLUsl Cpeibl, TeHepalus BTOPOH
rapMOHUKH (YABOCHHE YacCTOTHI), (ha30BbI CHHXPOHU3M, CaMO(OKYCHPOBKA.

yMeTh:




0 TNPHUMEHATH U3yUYCHHbIE 001IMe (PU3nUecKre 3aKOHBI JJIs1 PELICHUsI KOHKPETHBIX 337a4 [0 ONTHKE:

O  NPUMEHATh 3aKOHbI T€OMETPUYECKOW ONTHKH IpPH IMOCTPOCHUH H300paXEHHH B ONTHYECKUX
CUCTEMaAX;

0 pemath ypaBHeHHUs [ enbpMrosbua Ui CilydaeB INIOCKUX U C(hepuuecKuX BOJIH;

0 HCHOJNB30BaTh NOHATHE O 30HaX Ppenens u cnupand OpeHens Npu pelieHUH 3a4ad TudpaKkIuy Ha
3KpaHe C 0CEBOM cUMMeETpUEn

0  HCIONB30BaTh MeToA Pamest pemeHus 3afgadn Audpakuuy: BOJTHOBOE MOJE€ KaK CYyHEpPHO3HULIMS
IUTOCKHMX BOJIH pa3HBIX HAIlPaBJIECHUH (IIPOCTPAHCTBEHHOE (Pyphe-pa3nokeHue);

0 aHaJIM3UPOBaTh (M3MYECKUE 3aJaud, BBIIEISSI CYLICCTBEHHBIE M HECYIICCTBEHHBIE ACIEKTHI
SIBJICHUSl, U Ha OCHOBE IIPOBEAEHHOIO aHajlu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU
(U3NYECKUX SBICHUH;

0 [PUMEHATh pa3IUyHble MaTeMaTUYECKUEe MHCTPYMEHTHI pEIIeHUs 3aJad MCXOIsd U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, H TPOBOAUTH HEOOXOAMMbIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIaJeTh:

O OCHOBHBIMH MCTOAAMU PCUHICHUA 3a1a4 OIITUKHU,
O OCHOBHBIMH MAaT€MaTH4YCCKUMHU MHCTPYMCHTAMHU, XapaKTCPHBIMHA UIA 3a1a4 OIITUKU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepurajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

* HaiiTn cyMMapHyr0 HHTEHCHBHOCTB JBYX KOT€pEHTHBIX, OTMHAKOBO MOJIIPU30BAaHHBIX IIyYKOB CBETA,
€CJIM UHTEHCUBHOCTb IIEPBOTO PaBHA , BTOPOIo — , & Pa3HOCTb X0/1a MEKIY HUMU COCTABIISIET .

* Haiitu paccrossHMe OT mieneil 1o skpaHa B ombite FOHTa, ecnu mmpuHAa WHTEPHEPEHIIU-OHHBIX
[IOJIOC paBHA MM, HHTEPBAJ MEXKY IIEISIMU MM, UCIIOJIB3yEeTCSI MOHOXPOMAaTHYECKHI CBET C .

» llpu xakux paccTOSHUSAX MEXIy WIEeJsIMU B omnbiTe KOHra MOXHO YBHIETh MHTEP(EPEHLHUIO Ha
JKpaHe, €Clii YITIOBOM pa3Mep UCTOYHMKA paBeH CBeT cuuTaTh MOHO-XPOMAaTUYECKUM C .

*  HaiiTu KOIMYECTBO TMOJIOC KOTOPBIE MOXKHO HAOMIOAaTh B HMHTEP(GEPEHIMOHHOM OIIBITE, TPH
WCIOJIB30BaHUM yTyieTa HaTpus (JuinHbl BOJH: 5890 1 5896 aHrcTpem) B KauecTBE HCTOYHHUKA CBETA.

. Haiitn pamnyc Tperbero ceemioro konblia HproTOHa, ayig cBeta ¢ , IPH HC-TOJB30BaHUHU
IJIOCKOBBIIIYKJION JIMH3bI C PallyCOM KPUBU3HBI M.

* Orsepcrue nuamerpoM D = 1 MM ocBemaercsi IIOCKOIapaslleIbHbIM CBETOM C , CO3JaBasl Ha
JKpaHe, Ha PacCTOSHUM , Au(pakuoHHOEe NMATHO. ONpenennuTh YUCIO OTKPHITHIX 30H DpeHes.

* OrtBepcTre C MPUIOKEHHON K HEMY JIMH30M OCBEIIaeTcd MyYKOM CBETa C MHTEHCHBHOCTHIO . B
OTBEpPCTHE YyMELIaeTcs ABE C IOJIOBMHOM 30HBI @DpeHens, ecnu cMorperb u3 ¢okyca. Haiitu
UHTEHCUBHOCTb CBETA B HEM.

» Illens mmpuHON oOCBewaeTcs napaieabHbIM cBeToM ¢ . K Hell mpuiiokeHa nuH3a ¢ QOKYCHBIM
paccrossaueM cm. Haiitu mupuny Hanbonee sip-Koi MOJIOCKI Ha dKpaHe, PACTIONIOKEHHOM B (JOKaIbHON
IIJIOCKOCTH.

* OrBepcrue paauyca OCBELICHO IIYYKOM CBETa C JJIMHHOM BOJHBI . Ha KakoM paccTOSIHMM JOJKHA
HAaXOJIUTHCS TOYKA HAOMIONEHNs, 4TO OBl Mupakiinio MOXHO ObUIO cunTarh OpayHrodepoBoii? (OTBET
MPE0CTaBUTh B BU/IE « MHOTO O0JIbINEe (MEHBIIIE) TAKOTO-TO XapaKTEPHOTO pa3Mepay)

BUJIET Nel
1. Bonpoc 1o BeIOODY.

2.BonmHoBoe ypaBHeHue. MoHOXpoMaTHueckue BOJIHbI. KOMIUIEKCHas aMIUIUTyaa. YpaBHEHHE
I'eapMronsna.

BUJIET Ne2
1. Bompoc 1o BeIOODY.

2. MoHoxpomarnyeckre BoJHBL. KoMIuIekcHas aMIuinTyna. YpaBHEHHUE TIOCKOH U cpepUyueCcKoil BOJH.
[MpuHnMT cynepnio3unuu, HHTEpQEepeHITHS.
BUJIET Ne3



1. Bonpoc o BeIOODY.

2. WurepdepeHnysi MOHOXpoMaTHYECKHX BOJIH. WHTepdepeHnus miuockoil U cheprueckoll BOIH.
[upuna uatepdepeHIMOHHBIX mojioc. BuaHocTs nonoc.

BUJIET Ne4

1. Bompoc 1o BeIOODY.

2. BinsHHEe HEMOHOXPOMAaTHYHOCTH CBETa Ha BUAHOCTh HMHTEPQEPEHUMOHHBIX monoc. DyHKIHS
BPEMEHHOM KOrepeHTHOCTH. CBSi3b BpEMEHM KOTEPEHTHOCTH C LIMPUHOW crekrpa. Teopema
Bunepa-Xununna. CooTHOIIEHHE HEOTIPEACTEHHOCTEM.

BIJIET Ne5

1. Bompoc o BeIOODY.

2. BugHocTh wuHTEppEPEHIMOHHBIX IIOJIOC MU €€ CBA3b CO CTENEHbI0 KOTEPEHTHOCTH NpHU
UC-TI0JIb30BaHUM KBa3UMOHOXPOMATHUECKUX HCTOYHMKOB cBeTa. OIlleHKa MaKCHMaJIbHOTO 4YHciia
Ha0II0gaeMbIX MoJ0C. MaKCHMaNbHO JIOMYCTUMAs Pa3HOCTh X0/1a B HHTEP(PEPECHIIMOHHBIX OMbITAX.

Kputepuu orieHuBaHus
OrieHKa 32 MMCBMEHHYIO YacTh 3K3aMEHA OTpeIesIeT MAaKCUMABLHYIO HTOTOBYIO OIICHKY 3a 3K3aMeH. B
MCKJIFOUUTEIbHBIX CIyYasxX, €CJIM Ha YCTHOW YacTH 3K3aMeHa CTYICHT JEMOHCTPHUPYET MPEBOCXOIHBIC
TEOPETUUCCKUEC 3HAHUS M YPOBCHb MOHUMAHUS MPEAMETa, UTOrOBas OIICHKA MOXET OBITh TOBBINICHA,
HO He OoJjiee, yeM Ha 2 Oaiiia (rmo 10-0ayuIbHOM 11Kae).

Ha YCTHOM 3K3aMCHC MpPCNoAaBaTCiib OLUCHUBACT OTBCT CTYACHTA B LCJIOM W BBICTABIIACT OLCH-KY
corjiacHo HpI/IBeI[éHHBIM HWKEC KPpUTCPUSAM W H3JIOKCHHBIM BbBIIIC 3aMCUYAHUAM KaCaTCJIbHO
IMMCbMCHHOM YaCTH dK3aMCHa:

Onenka «oTau4HO (10)» BBICTAaBISIETCS CTYIEHTY, MOKa3aBIIEeMy BCECTOPOHHHE CUCTEMAaTH3MPOBAHHBIC
IyOOKHe 3HaHUsl yueOHOH MporpaMMbl U 3a e€ ImpeesiaMy, a TaKkKe YMEHHE YBEPEHHO NMPUMEHSTh UX
Ha [IPAKTUKE MPU PEIICHUHN CIOKHBIX HeCTaHJAPTHBIX 3a/ad.

Onenka «oTIUYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBIIEMYy BCECTOPOHHHUE CHCTEMATHU3UPO-BAHHBIC
nryOokHe 3HaHMS y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha NMPAKTUKE NPHU PELICHUH
HECTaHAAPTHBIX 33/1a4.

OueHka «OTAMYHO (8)» BBICTABIACTCS CTYIEHTY, MIOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTU3UPOBAHHbIC
DIyOOKre 3HaHWA Y4eOHOM mporpaMMbl M YMEHHE YBEPEHHO NPUMEHATh MX Ha MPaK-THKE MpH
pEILIEeHNH HECTaHAAPTHBIX 33134, OJJHAKO JOIYyCTUBIIEMY HEKOTOpPbIE HETOUHOCTH IIPU OTBETE.

Onenka «xopomo (7)» BBICTaBIISETCS CTYACHTY, €CIM OH MPOACMOHCTPUPOBAJI TBEpAOE 3HAHHE U
YBEpEHHOE NMOHMMaHKE Marepuaia yueOHON MporpaMMbl U yMEHHE CBOOOAHO MPUMEHATh (PU3HUECKHE
3aKOHBI Ha IPAKTUKE MPU PELICHUH TUIIOBBIX 3a]ad.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaga y4eOHOW MporpaMmbl U YMEHHE NPHUMEHATh (PU3UUECKHE 3aKOHBI Ha IPAaKTHKE MNpU
pELIeHNH TUIIOBBIX 3a1ad.

Onenka «xopomo (5)» BBICTaBIISIETCS CTYACHTY, €CIM OH NPOACMOHCTPUPOBANI TBEpAOE 3HAHHE U
MOHUMaHUe MaTepHraia y4yeOHOH MPOrpaMMbl U YMEHUE NPUMEHATh (PU3NUECKUE 3aKOHBI HA MPAKTUKE
[IPH PELICHUH TUIIOBBIX 33/1a4, OAHAKO JOITyCTUII IIPU OTBETE Psifl rPyObIX HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBUIeMy ()parMEHTAPHBIH XapakTep
3HAHWH, JIOIYCKAaBIIEMY HETOYHOCTH B (POPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MOHSATHH, HO
IPU 3TOM TIPOJAEMOHCTPUPOBABLIEMY CHOCOOHOCTH pelarh MPOCThIC 337a4d M BJIaJCHUE OCHOBHBIMHU
paszzienamu yu4eOHOH MporpaMMbl, HEOOXOTUMBIMU ISl JATbHEHIIIEro 00ydeHUsl.

OueHka «yZOBJIETBOPUTENBHO (3)» BBICTABIAETCS CTYAEHTY, IOKa3aBIIEMy CHIBHO (hparMeH-TapHBIN
XapaxkTep 3HaHUH, JOIyCcKaBIIeMy IpyObie OmMOKH B (JOPMYTUPOBKE OCHOBHBIX 3aKO-HOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H M BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JaJbHEHIIEro 00yYeHHI.



OrneHka «HEYOBIETBOPUTEIBHO (2)» WM «HEYAOBIETBOpUTENHHO (1)» BBICTABISETCS CTYIACHTY,
KOTOPBIi HE 3HAET 3HAYUTENFHYI0 YacTh OCHOBHOTO COJNIEPKAHUS TPOTPaMMBI, CHUCTEMATHYECKH
JoIycKaeT rpyobie ommOky nmpu GOpMYyITUPOBAHUN OCHOBHBIX (PM3MYECKUX 3aKOHOB WIIM HE CIIOCOOECH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuajbl, Onpeneasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bpemst mpoBeieHUs MMCHbMEHHOM YacTH SK3aMeHa COCTaBIsIeT 4 acTpOHOMUYECKUX Yaca. Ha sk-3amene
NpEIUIAratoTcsl Ul PELICHHs 5 OpUTHMHAIBHBIX 33a]ad. TeMbl COOTBETCTBYIOT TEMaM CEMHHAPCKUX
3aHATHH. 3ajaua CYMTACTCS PEIIEHHOW, €CIIM OHAa CONEPXHT OOOCHOBAaHHOE peEIIe-HHE: CCBUIKM Ha
npuMeHsieMble pU3NUECKHe 3aKOHBI U KOPPEKTHBIC BBIKJIA/IKHU, @ TAKKE MIPABUIbHBIA YUCICHHBIH OTBET
(ecnm B 3a5a4e ecTh YMCIIOBBIC TaHHBIE). Ha sx3amMeHe pa3zpeniaercs moJib30BaThCs TFOOBIMU 3aITHCIMH
W y4yeOHBIMH MOCOOMsIMH B OymMakHOM Buje. Kareropuyecku 3ampeniaercss BKIOUATh JHOOBIE
YCTPOKMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEICTBAMHU CBS3UM — HOYTOYKH, IUIAHIICTHI, TENC(POHBI U T.II.
Hapymirenn ynansroTcsi ¢ 9K3aMeHa ¢ OLIEHKOW «HEyIOBIETBOPUTEIbHOY. Pa3peiaercs moabp30BaThes
KaJIbKYJISITOpPAMH. 3alrpeniaeTcs Moab30BaThCs KaJbKYISTOpaMH B MOOMJIBHBEIX Tene(oHaX, HOyTOyKax
U T.IL



3. [lepeyeHb THNMOBBIX KOHTPOJbHBIX 3aJaHHI{, HCNOJIb3yeMbIX ISl OLlEHKM 3HAHMM, yme-
HUM, HABHIKOB

[TpomexyTouHas arrectauus no aucuuruimie «Oomas ¢usuka: OnTuka U KBaHTOBas (U3MKA»
OCYIIECTBIISIETCS B (hOpMe DK3aMeHa. JK3aMeH COCTOMT U3 JIBYX YacTEW: MPOBOJUTCS B TUCHMCH-
HOU M yCTHO# opme.

Ha nucepMeHHOH yacTu 3K3aMeHa CTYAEHTY IIpe/ularaercst pemuTs 5 3aaa4. Bee npeanaraemslie
3a[a4d TPEACTaBISIOT cO00i OpUTHHAIBHBIE aBTOPCKHUE 33aJauH, CIEIHATIbHO MOATOTOBJICHHBIC
JUIs DK3aMeHa.

VYcTHAs 4acTh 3K3aMeHa MPOXOIUT MO Omiieram. B kaxkaom OumiieTe coaepKUTCS TEOPETHUECKHUMA
BOINPOC M3 IPUBEJCHHOIO HWXKE CIIMCKA 3K3aMEHALMOHHBIX BOIpPOcoB. Kpome Toro, cryneHTy
Ipe/IaraeTcsl U3JI0KUTh IOJITOTOBJICHHBIM 3apaHee «BONIPOC IO BHIOOPY», KOTOPBIM, MOKET
ObITh, KaK OJJMH U3 IYHKTOB IPUBEJEHHOTO HUXKE CIIMCKA, TaK U JIFOOOH BONpPOC, 3aTparuBaeMblii
B M3y4aeMOM KypcCe MJIM HEMOCPEICTBEHHO CBSI3aHHBIA ¢ HUM. B KauecTBe Bompoca 1o BIOOpY
MOTYT OBITh U3JI0KEHbI PE3YJIbTAThI IPOAEIAHHOHN CTYJEHTOM Ja00paTOPHOM pabOTHI.

Crmcok BOIIPOCOB YCTHOI'O 5K3aMCHaA:

1. BonnoBoe ypaBHeHue. MoHoxpomaruueckue BOiHbI. KomIiuiekcHast ammiuTyaa. YpaBHe-
Hue ['enpmrosnsua.

2. MoHnoxpomaTuueckue BoJIHbI. KoMIUIeKcHas aMIuIuTyAa. Y paBHEHHUE IIOCKON U cepuye-
cKkoif BosiH. [IpuHIMT Cynepno3unuu, vHTepdepeHIus.

3. HutepdepenHuus MOHOXpOMAaTHYECKUX BOJH. MHTepdepeHus MmIocKod U chepruuecKoit
BoJiH. [llupuHa unTEepdepeHIMOHHbIX oJ0¢. BuaHocTs nosoc.

4. BrusHNEe HEMOHOXPOMATHYHOCTH CBETA HA BUAHOCTh HHTEP(PEPEHINOHHBIX MoJioc. DyHK-
1[1sl Bp€MEHHOM KorepeHTHOCTU. CBs3b BpEMEHHU KOI€PEHTHOCTH C IIMPUHON crekTpa. Teo-
pema Bunepa-XununHa. COOTHOIIEHNE HEOIIPEETIEHHOCTEN.

5. BugHocTh MHTEp(EPEHLMOHHBIX MOJIOC U €€ CBSI3b CO CTENEHbI0 KOTEPEHTHOCTH IPU UC-
[I0JIb30BAHNN KBa3UMOHOXPOMAaTHUUYECKUX HMCTOYHHUKOB cBeTa. OlLEHKa MaKCHUMaJbHOTO
quciaa HabIogaeMbIX Mos10c. MakCUMalbHO J0MyCTUMast pa3HOCTh X0/1a B UHTEpEepeHIIH-
OHHBIX OIIBITAX.

6. Amneprypa HHTEpPEpPESHIIMOHHON CXEMBI U BIHMSIHAE Pa3MEPOB HCTOYHUKA HA BUIHOCThH WH-
TeppepeHInOHHbIX Mosnoc. DyHKIMSA MPOCTPAHCTBEHHOM KorepeHTHocTU. Pamguyc mpo-
CTPAHCTBEHHON KOI'€PEHTHOCTH.

7. Cps3b paguyca NpOCTPAHCTBEHHON KOT€PEHTHOCTH C YIJIOBBIM pa3MepOM MPOTSKEHHOTO
uctounuka. Teopema Ban-Ilutrepra-lLlepurke. BunHocTs HHTEpPEPEHIIMOHHBIX M10JI0C TPU
UCIOJIb30BaHUM MPOTSKEHHBIX HCTOYHHUKOB CBETa. 3BE3HBIN MHTEepdepomeTp Maiikenb-
COHa.

8. MaxkcumanbpHO OIycTUMAs Pa3HOCTh X0/1a BOJIH B MHTEP(PEPEHIIMOHHBIX OMBITaX U € CBA3b
CO BPEMEHEM KOT'€PEHTHOCTH.

9. Paaunyc mpocTpaHCTBEHHOM KOT€pPEHTHOCTH M OIpaHMUYEHHE Ha JIOMYCTUMBIE pa3Mephl UC-
TOYHHKA B UHTEPPEPEHIIUOHHBIX ONbITAX.

10. Mpunmun Iolirenca-®Openens. KonudectBenHas ¢opmynupoBka npuHImmna [roireHca-
Openensi. BoiaHoBoI mapameTp kKak KpUTepHii og00Ms TU(PAKIIMOHHBIX SIBICHUI.

11. Mudpaxus @penens Ha kpyriaom otBepcTin. Cripans @penens. [TatHo [lyaccona u ycino-
BUS €T0 HAOIIOIEHU.

12. 3onnas mractuaka ®penerns. THTEHCHBHOCTH cBeTa B (POKyce 30HHOH ITaCTHHKH. M eais-
Has nuH3a. POKYCUPOBKa CBETA.

13. BomHoBo# mapametp. Ycioue HaOmroaeHus audpakinun Openens n Opaynrodepa. Kpu-
TEPUN TEOMETPUUYECKOHN ONTHKHU.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.
34.

Hudpakmus Opaynrodepa. Cesasb ¢ npeodpazoBanueM dypoe. dudpakuus Opaynrodepa
Ha IIEeJIU U KPYyrJIoM oTBepcTHH. 1ose B (hoKanbHON TIIOCKOCTH JTMH3BI.

Hudpakuus dpaynrodepa B ontuyeckux npubopax. Paspemaromas cnocoOHOCTh Telle-
ckomna u Mukpockona. Kpurepuii Penes.

JudpakumonHas pemerka Kak CrieKTpajibHbIi npubop. Pa3pematomas ciocoOHOCT U 00-
JacTh qucnepenu. Paspemaronias ciocoOHOCTb PU3MBI.

Hudpakuus OpayHrodepa Ha pelieTke: M0JI0KEHNE U UHTEHCUBHOCTD INIaBHBIX MAKCHUMY-
MOB, UX HIMPHHA U MAKCUMAJIbHBIA MOPSIOK.

Hutepdpepomerp Padpu-Ilepo kak ontuueckuil pezonatop. Paspemaromas crnocoOHOCTh
UHTEPHEPOMETPA, CBSI3b C JOOPOTHOCTHIO.

[Tpuniunsr Gypre-oNTUKYU: NPEICTaBIEHUE TPOU3BOJILHONW BOJIHBI B BUJIE€ CYNEPIO3ULIMU
MJIOCKUX BOJH pa3HbIX HampasieHuil. [Ipoctpancrsennoe npeodpazoBanue dypne. [Ipo-
CTpaHCTBeHHas yactoTa. Merox Penes B 3agauax audpaxium.

Judpakuus Openenst Ha NEPUOJUUECKUX CTPYKTYpax. DPdeKT camopenpoyKuuu.
Teopust AG6e hopMUPOBaHUS ONITHIECKOTO M300pakeHus. Dypbe-TI0CKOCTh ONTHYECKON
CUCTEMBI.

[TpuHIMIBI TpOCTPaHCTBEHHON puabTpanu. Metoasl HaOIr0A€HUS (a30BbIX CTPYKTYP.
[Tone B hokanbHOM MmockocTy JnH3bL. CBsI3b ¢ mpeoOpa3oBaHueM Dyphbe.

Judpaxus Ha aMIUIUTYAHOU U (pa30BOM CHHYCOUIAIbHOM peIIeTKeE.

Metoap! HaOIIOACHNS TPO3PAYHBIX ((ha30BBIX) CTPYKTYP. MeETOIbI TEMHOTO OIS U (pa3o-
BOI'0 KOHTpACTA.

[onorpadus. ['onorpamMmma TOYedHOTO WCTOYHHMKA (rojorpamma ["abopa). Pazpemarommas
CIIOCOOHOCTH TosIorpaMMel. ['oorpaMmMa ¢ HaKJIOHHBIM OIIOPHBIM ITYYKOM.

O6wémuas rosiorpamma. Boccranosnenue n3o0paxeHus 00bEMHON roJIorpaMMon, yciIoB1e
bperra-Bynsda.

DneKTpOMarHUTHbBIE BOJIHBI HAa TPAHULIE pa3zelia ABYX AUAJIEKTpUKOB. SIBnenue bprocrepa.
3aBUCHUMOCTH PHEpPreTHIecKux KoddduimentoB orpaxkenust RL u Ry ot yria nagenus (ka-
YECTBEHHO).

Crioco0bl TONTy4eHHS TMHEWHO-TIONIsIpu30BaHHOr0 cBeta. Juxpousm. [lonspouasl. 3akon
Mamroca.

DJeKTpOMarHUTHBIE BOJIHBI B OTHOOCHBIX KpHcTamiax. OObIKHOBEHHAs 1 HEOOBIKHOBEHHAS
BOJIHBL. KprcTanminueckue rmactuaku A/2 u y/4.

JIBynyuenpenomiienue. MIHTepdepeHys noispu30BaHHbIX BOJIH.

Henuneitnas nongpusanus cpenpl. [ eHepanys BTOpoi rapMOHUKHU. Y clIoBHE (a30BOTr0 CHH-
xpoHu3Ma. ONTHYECKOE BBITPSIMIICHHUE.

Henuneiinsie ontuueckue 3¢ dextsl. Camodoxycrupoka. [loporosast MOIIHOCTb.
Hucnepcus. @a3zoBas u rpynnoBas ckopocti. Dopmyna Penes. Knaccuueckas reopust auc-
nepcun. AHoManbHas aucnepcus. Jlucnepcus B moHochepe u MeTaax.

[Tprmepsl IPOCTHIX 33]1a4, pEeLIeHHE KOTOPBIX HEOOXOMMO JIJISl [TOJIYy4€HHUS YOBIETBOPUTEIHHON
OLICHKHU:

Haiitu yron majeHust cBeta Ha TpaHMIly pasjenia BoJa/Macio, IpU KOTOPOM BO3HHKAeT
nosHoe otpaxenue. Koaddumment npenomnenus Bogsi N, =4/3, macnan, =1.5. U3 ka-

KOH CpCAabl NOJIKCH MMaaaThb cBet?



¢ K ronkoii pacceuBaroreit aun3e ¢ poxkycHbIM pacctosiaueM f =—120 cm, mprcIoHEeH TOH-

KU CETMEHT CTEKIITHHOM cdepsl, nmetomieii paauyc R =40 cm. Haiitu poxycHoe paccro-
SIHUE TIOJIYYUBILIEHCS COCTaBHOM JTMH3BI, i Kod(puuneHT npeaomienus crekiaan =1.5

e Haiitn CYMMApHYH0 MHTCHCHUBHOCTL [IBYX KOI'CPCHTHBLIX, OAWHAKOBO IOJAPHU30BAHHBIX

IIy4KOB CBETA, €CJIM MHTEHCUBHOCTH I1epBoro pasHa l, Broporo —4l,, a pa3HocTs xo1a

MEXy HUMH cocTaBisieT A/ 6.

e HaiiTu paccTosiHue OT IIeNel 10 3kpaHa B onbiTe FOHra, eciu mupruHa HHTepPEePeHITUOH-
HBIX TI0JT0C paBHAa AX =1 MM, uHTepBan Mex Iy mwemsimu d =1 MM, HCTTOIB3YEeTCSI MOHOXPO-
matuueckuii cBeT ¢ A =500 M .

e [lpu KakUX PACCTOSHHUAX MEKAY HIETSIMU B ombiTe FOHra MOXHO yBHIETh UHTEp(hEpeH-
IIMIO Ha SKPAHE, eCIIN yIIOBOi pasMep ncrounnka paper10 * pax. CBer cauTaTh MOHOXPO-
matrdeckum ¢ A =500 HM .

e HaiiTi KOJIMYECTBO MOJOC KOTOPBIC MOXKHO HaOJII0aTh B MHTEP(EPEHIIMOHHOM OIIBITE,
IIPY UCIOJIB30BaHUU JymiieTa HaTpus (AyinHbl BosH: 5890 u 5896 aHrcrpem) B KauecTBe
UCTOYHHKA CBETA.

e HaiiTu panuyc TpeTbero cBetiioro kojbia HetoToHa, ais ceera ¢ A =500 HM , ipu UCTIONB-
30BaHHH IJIOCKOBBIITYKIION JIMH3bI C PAJINyCOM KPUBH3HBI R =1M.

e OrtBepctue guamerpoM D =1mMm ocBemaercs IUI0CKONApaUIEIbHBIM CBETOM C
A =500 1M, co3maBas Ha 3kpaHe, Ha paccrossHum L=0.1M, mudpakuuoHHOE MATHO.
OrmpeaenuTh YUCIIO OTKPBITHIX 30H PpeHers.

e OrtBepcTHE C MPUIOKEHHOMN K HEMY JIMH30# OCBEIIACTCS ITYYKOM CBETa C HHTCHCUBHOCTBIO

|, . B oTBepcTHE y™memaeTcs JBe ¢ MOJIOBUHOM 30HBI Dpenes, eciiu CMOTpeTh U3 (okyca.

HaiiTn HTHTEHCUBHOCTB CBETa B HEM.

e Illens mupunoitd =0.1 MM ocBermaercst mapamiensabiM cBetom ¢ A =500 am . K Heit
npuioXkeHa JuH3a ¢ pokycHbIM pacctosiuueM f =30 cm. Haiftu mupuny Hanbonee spkoit
HOJIOCHI Ha 9KpaHe, PacHoI0KEHHOM B (POKaIbHOM MIOCKOCTH.

e OrtBepcrre paanyca R ocBeIeHO ITyYKOM CBETa ¢ JIMHHOW BOJMHBI A . Ha kakoM paccros-
HUU L J0mKHA HaX0IUThCS TOUKA HAOJIIOACHHS, UTO ObI AUGPAKIINIO MOKHO OBLIO CUUTATh
®paynrogepoBoii? (0OTBET NPEAOCTaBUTH B BUJIE « L MHOTO OoJiblie (MEHbIIE) TAKOT0-TO
XapaKTEpHOTO pa3Mepay)

e [lpu moBopoTe KpHcCTala BO BpallaloIleMcs PEHTIC€HOBCKUM CIEKTporpade, oTpaxeH-

HBIi MaKCMMyM B TMEPBBIA pa3 BO3HHWKaeT mpu yriie ckoibxenus30° . TlocrosHHas pe-
metku kpuctauia papiad =0.2 HM. HaiiTu [UIHHY BOJHBI H3y9aeMOTO PEHTT€HOBCKOTO
U3Ty4EHUs.

4. Kputepuu onleHNBaHUA

[To pe3ynbraTam pemeHus 3a1a4 MMCbMEHHOM YacTh K3aMeHa 3a KAy 33/1a4y BBICTaBIISIETCS

oT 0 10 3 6aI0B COTJacHO CIEAYIOIIUM KPUTEPUSIM:

3 6asuta: 3agaua pelieHa MoJHOCTBIO BEPHO (T. €. IPUBEACHBI IPaBUILHOE 000CHOBAHHOE
pelIeHre W JaHbl OTBETHI Ha BCE BOIPOCHI 33qaur). BO3MOXHO HalmWyue MENKHX HEIO0YETOB
(omMCKH, HECYILIECTBEHHbIE apr(PMETHUECKHE OLTHOKH).

2 Gamna: 3ajaya pemieHa, X0/l pelieHus 3a/1aud B [IEJIOM BEPEH, HO €CTh CYIIECTBEHHBIC
HEeT0uETH (OMMOKY B BBIKJIA/IKAX, A0CYp/IHBIN OTBET U T.I1.).



1 6amn: 3agada He pelieHa, HO BCE OCHOBHBIE (DM3WUYECKHE 3aKOHBI, HEOOXOAUMBIC IS
perieHus, chopMyITUPOBAHBI PABUIBHO.

0 GantoB: 3aiaua He peIlIeHa WM pellicHa HeBEPHO (OCHOBHBIC 3aKOHBI 3aITUCAHBI C OIITHO-
KaMH, TM00 HE MOJHOCTHIO, MOJXO/ K PEIICHUIO 3a/1a4H MPUHIIUITHAIBHO HEBEPECH WITU PEIICHUE
3aJ1auyu HE COOTBETCTBYET YCIIOBHIO).
[TomrydeHHbIE OAIUTBI CYMMUPYIOTCS M BRICTABIISICTCS OIICHKA 33 MMCHMEHHYIO YacTh dK3aMeHa 10
CIEYIOLIEH cXxeme

Onenka bamier | Cymma Gai-
JIOB
10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
YIIOBJICTBOPUTEIIEHO 3 5
HEYIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OreHka 3a TUCBMEHHYIO YacTh 9K3aMeHa ONpeesieT MAaKCUMAIIbHYIO UTOTOBYIO OIICHKY 3a 9K3a-
MeH. B MCKIIIOUMTENBHBIX CIydasx, €CIIM Ha YCTHOW 4acTH DK3aMeHa CTYIEHT JEMOHCTPUPYET
MIPEBOCXOHBIC TCOPSTHUSCKUE 3HAHUS M YPOBCHD MMOHMMAHHS MIPEIMETa, UTOTOBAs OI[EHKA MO-
JKeT OBITh MOBHIIICHA, HO He OoJee, yeM Ha 2 6ayuta (1o 10-0ayibHOH 1IKae).

Ha YCTHOM 3K3aMCHEC IPCIIOAaBaTeC/Ib OUCHUBACT OTBET CTYACHTA B LICJIOM H BBICTABJIACT OLCHKY
COorjiaCHO HpI/IBGILéHHI)IM HUKC KPUTCPUAM U U3JIOKCHHBIM BBIIIC 3aMCUYAHUAM KaCaTCJIbHO MMHUCh-
MEHHOM YacTH dK3aMeEHa:

Onenka «oTm4Ho (10)» BbICTaBIISIETCS CTYAEHTY, IOKa3aBLUIEMY BCECTOPOHHUE CUCTEMATU3HPO-
BaHHbIE TTTyOOKHE 3HAHUs yueOHOW MporpamMMbl U 3a €€ ImpelienaMy, a TaKKe YMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE NP PEIICHUH CI0KHBIX HECTAH/IAPTHBIX 3a/1a4.

Ouerka «oTam4HO (9)» BBICTABISETCS CTYJCHTY, MIOKa3aBIIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha IPAKTHKE
IIPU PELIEHUN HECTaHIapTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTaBIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO IPUMEHATh UX Ha MPAKTUKE
IIPU PELICHUH HECTAHAAPTHBIX 3a/1ad, OJHAKO JOIYCTUBLIEMY HEKOTOPBIE HETOYHOCTH IIPHU OT-
BETE.

OreHka «xopouo (7)» BBICTABISCTCS CTYJCHTY, €CJIM OH MPOJIEMOHCTPUPOBAJ TBEPJIOE 3HAHHE U
yBepeHHOE OHMMaHHe MaTepuaa yueOHOH mporpaMMbl 1 YMEHHE CBOOOIHO NMPUMEHSATH (HU3H-
YEeCKHe 3aKOHBI Ha IPAKTHUKE MPU PEIIEHUH TUITOBBIX 3aj1au.

Ornenka «xopomuio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOJAEMOHCTPHPOBAI TBEPIOE 3HAHUE
MarepHaia yd4eOHOW MporpaMMbl M YMEHHE NMPUMEHATh (PU3UUYECKUE 3aKOHBI Ha MPAKTHKE MPU
pEIIeHNH TUIOBBIX 3a]1a4.



Orerka «xopouo (5)» BbICTaBISCTCS CTYJICHTY, €CJIM OH MPOIEMOHCTPUPOBAI TBEP/IOE 3HAHKE U
NOHMMaHME MaTeprana yaeOHO! MporpaMMbl U YMEHHUE IPUMEHSATh (PU3NYECKHe 3aKOHbI Ha IIPaK-
TUKE [IPH PEIICHUH TUIOBBIX 3a/1a4, OJHAKO JOMYCTHUJI IIPU OTBETE Psijl IPYObIX HETOUHOCTEH.

O1ieHKa «y/10BJIE€TBOPUTENBHO (4)» BBICTAaBISICTCS CTY/ACHTY, IOKa3aBIeMy GparMeHTapHbIi xa-
paKTep 3HaHUH, JOMyCKaBIIEMY HETOYHOCTH B ()OPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX I10-
HATHH, HO TIPH 3TOM MPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTb PELIATh IIPOCTHIE 3a/1a4M U BIIafie-
HUE OCHOBHBIMU pa3zenamMu y4yeOHOM mporpaMMbl, HEOOXOIMMBIMU IS AaJbHEUIIEro 00y4eHHUS.

O1icHKa «yTOBJETBOPUTEIBHO (3)» BBICTABISCTCS CTYJCHTY, IMOKA3aBIIEMYy CHJIbHO ()parMeH-
TapHBIN XapaKTep 3HAHUH, JOMYyCKaBIIeMy IpyObie OMHOKH B (hOPMYITHUPOBKE OCHOBHBIX 3aKOHOB
1 0a30BbIX TOHATHIA, HO IIPH 3TOM ITPOJAEMOHCTPUPOBABIIEMY CIIOCOOHOCTH PEIaTh MPOCTHIC 3a-
JlaY¥ U BIIaJICHUE OCHOBHBIMH pa3jiejiaMd Y4eOHOM MpOrpaMMbl, HEOOXOAUMBIMH ISl TalIbHEH-
IeT0 00YYCHHMSI.

O1ieHKa «HeYy/I0BJIeTBOPUTEIbHO (2)» WM «HEYT0BJIETBOPUTEIBHO (1)» BhICTaBIISETCS CTY-
JIEHTY, KOTOPBI HE 3HAET 3HAYUTEIBHYIO YaCTh OCHOBHOT'O COJIEpKaHUs TPOrpaMMbl, CUCTEMA-
TUYECKHU JOMYCKaeT rpyObie OmMOKH pu (GOpMyTUPOBAaHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB
WM HE CIIOCOOEH KOPPEKTHO MPUMEHSTh (PU3UYECKUE 3aKOHBI JaXKe JUIS PEIIeHUs TPOCTHIX 3a-
Jag.

5. Metoauyeckue MaTepuasibl, onpeaesionme Npoueaypbl OLeHUBAHUS 3HAHUI, YMeHM,
HABBIKOB M (WJIH) ONBITA IeATEILHOCTH

ITopsinok npoBeeHusi MMCbMEHHOI'0 IK3aMeHa.

Bpems npoBenieHNsI TMCbMEHHON YacTH K3aMeHa CocTaBiseT 4 acTpoHoMHYeckuX yaca. Ha sk-
3aMEHE IPEIaraloTcs s pelIeHNs 5 OpUrHHAIBHBIX 3a4a4. TeMbl COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATUH. 3ajaya cuuTaeTcs pelEHHOM, eClii OHA COACP)KUT OOOCHOBAHHOE PELICHHUE:
CCBUIKM Ha IpUMEHsEeMble (PU3HUECKHUEe 3aKOHBI M KOPPEKTHbIE BBIKJIA/IKH, a TAKXKE MMPaBUIbHbBIN
YHCJICHHBIM OTBET (€ciy B 3aja4ye ecTh YHUCIOBbIE JaHHbIe). Ha sk3aMeHe pasperiaercs mosb3o-
BaThCs JIIOOBIMU 3aIIUCSAMU U Y4eOHBIMH ITocoOMsIMU B OymakHoM Bujie. Kareropuuecku 3ampe-
I1aeTCsl BKJIIOYATh JIIOObIE YCTPOUCTBA, KOTOPBIE MOTYT CIY>KUTh CPEJICTBAMM CBSA3H — HOYTOYKH,
IUTAaHIIETH, Tese(OHbI U T.11. HapymuTenu yqanstorces ¢ 9K3aMeHa ¢ OLIEHKOM «HEYIOBIETBOPH-
TenbHOY». Pa3pemaercs Monbp30BaThCs KaNbKYJIATOPAMU. 3alPEIIAeTCs MOIb30BaThC KaJIbKYJIs-
TOpaMu B MOOWJIbHBIX TeIe(POHAX, HOYTOYKaX U T.II.

IMopsinok mMpoBeaeHusl YCTHOTO IK3aMeHa.

DK3aMeH MPOXOIUT B TPAIUIIMOHHOM (hopMe OeceIbl pernogaBaTelis Co CTYASHTOM IO TEME
9K3aMEHAIMOHHOT0 Ounera.

Ha nmoaroroBky k oTBeTy mo 6miety cryaeHty naércs ot 30 no 45 munyt. B Teuenue sk3a-
MEHA CTYAEHTY HE pa3peraeTcs M0JIb30BaThCs BBIYUCINTEIBHON TEXHUKOM, JIUTEPAaTypoOH, 3apa-
HEE MOJATOTOBJICHHBIMU COOCTBEHHBIMU 3aMUCSIMH U APYTUMHU MaTepHaliaMu, OTHOCSIIMMHUCS K
MIPEAMETY, KPOME 3K3aMEHALMOHHOM MPOrpaMMBI Kypca.

B nporiecce oTBeTa 1o 6uineTy sSK3aMeHaTOp MOXKET 3a/1aBaTh YTOUHsIoIME Bonpockl. [Tocne
OTBeETa 10 OMJIETY SK3aMeHATOP BIIPaBe 3a/1aBaTh CTYACHTY JHOOBIC TOTIOJHUTEIEHBIC BOTIPOCHI ITO
mporpaMMe Kypca.

B COBOKYIMTHOCTH OITpoC 00yJaroIIerocss Ha YyCTHOM dK3aMEHe He J0DKEH MPEBBINIaTh IBYX
ACTPOHOMUYECKUX YACOB.



BUJIET Nel
1. Bompoc 1o BeIOOpY.
2.BonHoBoe ypaBHeHre. MoHOXpoMaThieckue BoJIHbl. KomIiekcHast aMmmuinrya. ¥Ypas-

Heuue [ enpMrosia.

BUJIET No2

1. Boripoc mo BeIOOpY.

2. MonoxpomaTtrueckue BOJIHbI. KoMIiekcHast amMruintyia. Y paBHeHHE TUIOCKOH 1 ce-
pudeckoit BosiH. [Ipunnun cynepnosuuuu, uaTepdepeHus.

BUJIET Ne3

1. Boripoc mo BeIOOpY.

2. NnTepdepeniius MOHOXpOMAaTHIECKUX BOIH. MIHTEepdepeHins miockoi u chepuye-

ckoii BosH. [IIupuna naTepdepeHInOHHbIX MMooc. BumHocTs mosoc.

BUJIET Ne4
1. Bomipoc o BeIGOpY.
2. BiusiHue HEeMOHOXPOMATHYHOCTH CBETa Ha BUJHOCTh MHTEP()EPEHIIMOHHBIX TTOJIOC.

@yHKIMS BpEMEHHOM KOrepeHTHOCTU. CBsI3b BPEMEHU KOI'€PEHTHOCTH C IIMPUHOM CHEKTPA.
Teopema Bunepa-Xununna. COOTHOIICHHE HEOTIPEACIEHHOCTEH.

BUJIET Ne5

1. Bomipoc o BeIGOpY.
2. BugHOoCTh MHTEP)EPEHIIMOHHBIX MOJIOC U €€ CBSA3b CO CTENEHbI0 KOTEPEHTHOCTHU MPH UCIIOIh-
30BaHUU KBA3UMOHOXPOMATHYECKUX MCTOYHUKOB cBeTa. OIeHKa MaKCHMAJILHOTO YHCia HabJo-
JTAEMBIX T10J10¢. MaKCUMalIbHO JOMYCTUMast Pa3HOCTh X0J1a B MHTEP()EPECHIIMOHHBIX OIBITaX.



