degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢usmKa: onTHKA
10 HANPABJIEHHIO: buorexHonorus
NpoduJIb MOATOTOBKH: CucreMHas U CHHTETHUYECKast OMOJIOTHS

®dustex-mkona buonornueckon u Meauruackonn Ou3nku
kadenpa oomeit Gu3nku

Kypc: 3

KBaJU(PUKAIMA: Oakanasp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3
[Iporpammy cocraBuiu:

1O.P. Ananaksia, 1-p pusz.-mar. Hayk, npodeccop
I"'P. JloxumH, n-p ¢pu3.-mart. Hayk, npodeccop
I1.B. TTono., kaHx. Gpu3.-Mat. HAyK

A.B. T'aBpukoB, a-p puz.-mar. HayK, JOLEHT
10.H. ®unaros, kaun. ¢us.-Mart. HayK

C.B. Bunorpajios, kau. ¢pu3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3aceqanuu kKadeapsl oomein ¢pusuku 14.01.2020



AHHOTANMA
[Iporpamma siBIsieTcss COCTaBHOM 4YacThiO Kypca opOmiedl (Qu3MKu, MpegHa3HaYeHHOTo il OCBOCHUS
cTyneHTamu  crenpanbHoct  "MHpopMmatMka W BBIYMCIHWTENbHAs ~ TEXHHKA"  y4eOHOrO U
HAy4YHO-HCCIICAOBATEILCKOTO LEHTpa IO a’poMexaHuke M JerarenbHoit TexHuke (YHHULL AJIT). Ona
IpeAIosaraeT 3HaKOMCTBO OOyYaroIuXcsi ¢ 0a30BBIMH MOHATUSMH M PE3ylbTaTaMH KJIACCHUYECKOW ONTHUKU.
Wzyuenne IUCHMIIMHBI HAYMHAETCS CO 3HAKOMCTBA CTYIEHTOB C TAaKUMH Oa30BbIMH MOHSITHSIMH, Kak
IPOJONbHAs M IONEpeYHasl BOJIHA, BOJHOBOE YypaBHEHHE, KOT€PHTHOCTb, Audpaxuus, HHTephepeHmus,
rpaHuuHble yciioBus U Ap. [locnenoBarenbHO M3aratoTcsi OCHOBBI TEOPUHU AM(PPAKIMOHHBIX SBJICHUN U HUX
BIMSHUSL Ha pa3pelIaroniye CHocOOHOCTH Ppa3lIWYHBIX ONTHYECKHMX HHCTPYMEHTOB. PaccmarpuBarorcs
BOTIPOCHI paCIPOCTPaHEHHsI BOJIH B Pa3JIMUHBIX Cpeax.
3aBepiIaeTcsl mporpaMMa Kypca 3HAKOMCTBOM OOYHalOIIMXCSl C OCHOBaMH TeopuH Jasepa. [Iporpammoii
MpenyCMaTpUBAaETCA CaMOCTOSTEILHOE OCBOCHUE CTYIEHTaMH TEOPETHUECKONW COCTABISIONICH TUCIUILTUHBI C
UCTIONIb30BAaHUEM 3JICKTPOHHBIX CPEJICTB JAWCTAHIMOHHOTO OOy4YeHHS W PEKOMEHJIOBAaHHOH B Iporpamme
y4eOHOH JUTEpaTyphl, OBJaJeHIUE OCHOBHBIMH NMPHUEMaMU CaMOCTOATEIBHOTO PEIICHUs 3a1a4 M0 ONTHKE Ha
CeMHHapax IO/ PyKOBOACTBOM IPENoaBaTessi U NpUOOPETeHNE HABBIKOB MPOBEACHUS IKCIICPUMEHTAIBHBIX
U3MEpPEeHUH M O0O0pabOTKM HX PE3yJIbTaToB, a TaKKe 3HAKOMCTBO C COBPEMEHHBIMH H3MEPHUTEIbHBIMU
ycTpoiicTBamMu B y4deOHbBIX saboparopusix ¢usukn YHUI[ AJIT. B kauecTBe mMmOMOIIM CTyIACHTaM B
CaMOCTOSITEIbBHOM OCBOCHHUHM TEOPETHYECKOM COCTAaBIISIOLICH Kypca MpOrpaMMOM MpPEdyCMOTPEHBI B IHH,
OTBEJICHHBIE 0 PACHHUCAHUIO IS MPAKTUYECKUX 3aHATHH B jaboparopuu, xoHcynpranuu (10 ak. yacoB),
MPOBOJUMBIMH MPENOIaBATEIIMU-CEMUHAPUCTAMH yUEOHBIX TPYIII.
Jis  ycrmenmHoro OCBOCHHS OHIIAHH-Kypca CIIyHIaTelllo KelarelbHO 3Harh Kypc oOmield (u3uku:
«ONEKTPUYECTBO U MarHeTU3M» M BJIaJeTh OCHOBAMU MaTeMaTHYECKOrO aHaW3a, 3HATh OCHOBBI JIMHEHHON
anreOpsl M yMETh ONEPUPOBATh C KOMIUICKCHBIMHU YHCIIAMU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyaeHTaMu 0a30BbIX 3HAHMH B 00JIACTH ONTHYECKUX SBICHUH Il NalbHEHIIETO N3yYeHus
JOpyTuX pas3nenoB GU3MKU U yDIyOneHHOro n3ydeHnus (yHIaMEeHTaIbHBIX OCHOB OITHKH.

3agauu AUCHUTLIHHBI
* (dopMmupoBanme y 00yJarommxcs 0a30BbIX 3HAHUI B 0OJACTH ONTUKH;

. (¢bopMupoBaHHE YMEHHIl M HABBIKOB IPUMEHSTH HW3yYEHHBIE TEOPETUUYECCKHE 3aKOHBI U
MaTeMaTHYeCKHe HHCTPYMEHTHI JUIS PEIICHHs Pa3INUHbIX (PU3NUECKUX 3a/1a4;

. (dopmupoBanre 00MEPUINIECKON KyJIBTYpBl: YMEHHs BBIIEIATH CYIIECTBEHHBIE (QH3MUECKHE
SBJICHUS M IpeHeOperarb HeCYIIEeCTBEHHBIMU; YMEHHS HPOBOIUTH OLEHKH (PU3NYECKUX BEIHYHH;
YMEHHUS CTPOUTDH MPOCTEHIINE TEOPETHUECKHUE MOJIEIH, OTKMCHIBAOIINE (PU3HUECKUE TPOLIECCHI.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl JOCTHKEHHUS] KOMIIETEHIIUN
OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl TPUMEHUMOCTH
UCTIONIb30BaTh OMOJIOTMYECKHE OOBEKTHI U MOJTy4EHHBIX Pe3yJIbTaTOB

MPOIIECCHI, OCHOBBIBASICH HA MATEMATUYECKUX,
(DU3NIECKUX, XHMUYECKHX, OUOJIOTHUECKUX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SIX

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(dyHIaMEHTAIBHBIX U IPUKIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTAILHBIX
HCCIeIoOBaHUH 1 pa3paboTOK, CAMOCTOATEIBHO |MCCIICOBAHUI U Pa3pabOTOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKUE METOJIbI UCCIISIOBAHUI

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH IK-1.1 Bnageer (QyHIameHTanpHBIMH  MOHSITHIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI 3aKOHaMHM ¥ TEOPUSMHU COBPEMEHHON (PU3UKU M OHOJIOTHH
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIEI0OBaHUS




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETb:

- (yHIaMeHTaIbHBIC 3aKOHBI M TOHSATHS ONTHKH, @ TAK)Ke TPAHUIIBI HX TPUMEHUMOCTH:

- npuHuun depma 1 3aKOHbI TEOMETPUUECKOMN ONTHUKY;

- BOJIHOBOE YpaBHEHHE, IUNIOCKHE U C(EPUICCKUE BOIHBI, MPUHIIMI CYNEPIO3UIIMN U HHTEP(EpeHIH
MOHOXPOMaTHYECKUX BOJIH;

- BpEMEHHas U MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh HCTOYHHUKA,

- npunnn oirenca—®penens, nudpaxus Openens:

- mudpaxnus Opaynrodepa Ha LIeny;

- CIIEKTpaJIbHbIE PUOOPHI U MX OCHOBHBIE XapaKTEPUCTHKH;

- NPUHIUIEI Qypbe-ONTHKH, TIPOCTPAHCTBEHHOE (yphe-pa3iioKeHNE;

- Teopus AGGe (OpMHUPOBAHHUST ONITUIECKOTO N300PaKEHHS,;

- TNPUHIMIIEI TosorpaduH, ycioue bparra—Bynbda;

- Jucriepcus cBeTa, (a3oBas U IPyNIIOBas CKOPOCTH, KJIacCHYECKasi TEOPHsl AUCIEPCHH;

- TONsIpU3alMs CBETa, €CTECTBEHHBIN CBET, siBleHne bprocrepa;

- IUXPOM3M, TOJIIPOMIBI, 3aKOH Maioca;

- JBOMHOE JIy4denpesoMIICHHEe B OJHOOCHBIX KPHCTAIUIaX, WHTEP(PEpPCHIMOHHBIC SBICHUS B
KpUCTAJUTMYECKUX TIacTUHKAX, 3 ekt Dapanes u apdexr Keppa;

- HEJTMHEHHBIC ONTHUYECKUE SIBICHUS, HEJIMHEHHAs TIONSpU3alysi Cpeabl, TeHepauus BTOPOI
rapMOHUKH (YIBOCHUE YaCTOTHI), (Da30BbIl CHHXPOHU3M, CaMO(OKYCHPOBKA.

- TPUMEHSTH U3yYeHHbIE 001IMe PU3NUeCKrUe 3aKOHBI I PELICHU KOHKPETHBIX 3aJ1ad 110 ONTHKE:

- TIPUMEHSTH 3aKOHBI T€OMETPUYECKONW ONTHUKU TPH TOCTPOCHUH H300paKeHUI B ONTHYECKUX
CUCTEMaAX;

- pemiath ypaBHEHHMs | enbMroibua Ajs CirydaeB INIOCKUX U c(hepuiecKrX BOJIH;

- HCIIONB30BaTh MOHATHE 0 30HaX Ppenens u cnupanu Openens npu pelieHny 3a1ad JUPpakuuy Ha
3KpaHE C 0CEBOM CUMMETPUEH;

- UCHONb30BaThb MeTon Poanes pemeHus 3agaun JuQpakLuu: BOJHOBOE MOJE KaK CyNEpPHO3HLIUS
IUIOCKHMX BOJIH pa3HBIX HAIIPaBJIEHUH (IIPOCTPAHCTBEHHOE (Pyphe-pas3nokeHue);

- aHAJIM3UPOBaTh (PU3MUYECKHE 3a7a4M, BBIACNSAS CYLUICCTBEHHBIE M HECYIIECTBEHHBIC AaCITICKTHI
SIBJICHUsSl, U Ha OCHOBE IIPOBEAEHHOIO aHalu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU
(U3NYECKUX SBICHUH;

- IPUMEHATh pa3IMyYHble MaTeMaTU4YEeCKUE€ WHCTPYMEHTBl pELICHUs 337ad UCXOOs U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, H IPOBOAUTH HEOOXOAMMbIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIAJIETh:

- OCHOBHBIMH MCTOJaMH PCHICHUA 3aa4 OIITUKU,
- OCHOBHBIMH MAaTE€MAaTUYCCKUMU UHCTPYMECHTAMHU, XaPAKTCPHbIMU JI4 3a1a4 OIITHKU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Nsnydarenn BOJIH. BomnnoBoe 2 2 7
CONPOTHUBIICHHE.
) Unrepdepenius. Bpemennas u 4 4 3
MPOCTPAHCTBEHHAs! KOTEPEHTHOCTb.
3 Hudpakuus Openens. 2 2 7




4 Hudpakuus dpaynrodepa. 4 4 8

5 Pazpemraronias  crnocoOHOCTh IVIaza M 4 4 ]
ONITUYECKUX UHCTPYMEHTOB.

6 Bonnsl Ha rpaHuIax cpen. 2 2 7

7 Hucnepcus BoiH. BonHoOBOABL. 2 2 7
Crnekrpansable  mpubopel.  Pe3onarop

8 dabpu-Ilepo. 2 2 8

9 [Monapuzanusa BonH. KpucrammoonTtuka. 2 2 7

10 [[lupyrHa CHEKTpaJbHBIX JUHUN B Trase. ) ’ ]
Paccesnue BonH.

11 TemtoBoe U3IIydeHHE. 2 2 7

12 |Koncynpramuu. 2 2 8

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

180 yac., 4 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeiam)

Cemectp: 6 (Becennuii)

1. 3nyyarenu BosH. Bo1HOBOE CONPOTUBICHUE.

[punnun ®epma u 3aKOHBI reoMeTpUUecKoi onTHKH. [loTHOE BHYTpeHHee oTpaxkeHne. OnTudeckre
WHCTPYMEHTBI: TEJECKOI, MHUKPOCKON. OJeMEHThl (oToMeTpuu. SpKOCTh W OCBELIEHHOCTD

HN300pakeHUsl.

2. UnTepdepennus. BpemeHHas u mpocTpaHCTBEHHAs! KOTEPEHTHOCTb.

Bomnxooe YpPpaBHCHUC, MOHOXPOMATUYCCKUC BOJIHbI, KOMIUICKCHAA aMIUIMTydad, YPAaBHCHUC

I'enpmroneia, miockue u cdepudeckne BomHBL. [IpuHIMN cynepno3unmu W UHTEp(EpeHIHs
MOHOXPOMAaTHYECKHX BOJH. BupHocts monoc, mupuHa mnonockl. CrarucTHYeckas Npupona
M3JTy4eHHs. KBa3MMOHOXPOMATHUECKOH BOMHBI. BpemeHHas KOrepeHTHOCTb, (YHKIHS BPEMEHHOM
KOTEPEHTHOCTH, CBSI3b CO CHEKTPalIbHOH HHTEHCHBHOCTBbIO (Teopema BuHepa—XwuH4HnHA).
OrpannueHue Ha JOMYCTHMYIO pa3sHOCTb XOJa B JBYXJIYYEBbIX HHTEP(EPEHIMOHHBIX CXEMax,
COOTHOILIGHHE HeomnpeaenaeHHocTe. UWHTepdepeHunss Mpu  HMCIONB30BAHUU  MPOTSHKEHHBIX
UCTOYHUKOB. [IpocTpaHCTBEHHAas KOT€PEHTHOCTb, (PYHKLIHS IPOCTPAHCTBEHHOW KOTEPEHTHOCTH,
CBSI3b C paclpeneieHneM WHTEHCUBHOCTH HW3Iy4eHHs MO HUCTouHuKy [(x) (Teopema Ban
Hutrepra—Llepnuke). OrpaHudeHuss Ha JOIYCTUMBIE pa3Mepbl MCTOYHMKA U aleprypy
uHTep(EpPEeHIUH B IBYXJIyueBbIX cxemax. Jlazephl Kak HCTOYHUKU KOT€PEHTHOTO U3TYUCHHUS.

3. Mudpaxuus Openens.

Hudpakuus BonmH. [Tpuniun [olirenca—®penens. [ludpaknus Ha TOHKOM 3KpaHe. |paHuuyHBIC
ycioBusi Kupxroda. Bonnosoit nmapamerp. Hudpakuus @penenst. 3amaun ¢ 0ceBOil CHMMETpHEH,
30HbI Ppenenst, cnupanb PpeHens. 30HHbIE IUIACTUHKH, JIMH3a. Jnpakius Ha TOMOIHUTEIHLHOM
skpane, natHo llyaccona. Hudpakuus @paynrodepa. CeroBoe mone B 30He Dpaynrodepa kak
npeobpazoanne Pypre rpannuHoro mons. Judpakuus Opaynrodepa Ha menu, audpaKoOHHAS
pacxomumocTb. JIudpakurOHHBIM Tpemen paspelleHuss Teleckona M Mukpockoma.  [lome B
(hOKaILHOW TUIOCKOCTH JINH3BL.

4. Nudpaxkius Opaynrodepa.



Hudpakuus Ppaynrogpepa. CetoBoe moine B 30oHe Dpaynrodepa kak npeoOpazoBanue Dypbe

rpanuuHoro mnosa.  Judpakous @DpayHrodepa Ha miend, JUQPPAKLIUOHHAS PACXOAUMOCTD.
JudpakmoHHBIN Tpeea pa3pelieHus: Teneckona 1 MUKpockomna. [lome B (oKambHOW MIIOCKOCTH
JINH3BIL.

5. Paspemalomaﬁ CIIOCOOHOCTE IV1a3a U ONTHYECKUX HHCTPYMCHTOB.

CrextpanpHble MpuOOphl: Tpu3Ma, audpakuuonHHas pemérka, uHTepdepomerp Dadpu—Ilepo.
XapakTepUCTUKH CIIEKTPAIbHBIX NPHOOPOB: pa3pelaromas CrocoOHOCTh, 00JacTh AMCHEPCHH,
yoioBast nucnepcus. Teopus AGGe popMupoBaHHs ONTHYECKOTO M300PaKEHHs, MPUHLMIT JBOWHON
midpaxnuu. [Tonoca mpomyckaHusi ONTHYECKON CHUCTEMBI, CBA3b C pa3pelIaronieil CrioCOOHOCTHIO.
Paspematomiast cmocoOHOCTH IPU KOTEPEHTHOM M HEKOTE€PEHTHOM OCBEIICHUH.

6. BonHbI Ha rpaHUIiax cpen.

[lpunuuner Qypbe-ontuku. Meron Panes pemenus 3amaun nudpakuuy: BOJIHOBOE IIOJNE Kak
CYNEpHO3UIMsi IUIOCKMX BOJH pas3HbIX HampaBleHHH (MPOCTpaHCTBEHHOE (yphbe-pasiokeHue),
cooTHoILeHUe HeonpenenéHnocrer. Judpakuus Openenst Ha nepuogUUecKux cTpykrypax (3ddekr
camopenpoayKkiuu). O61acTh TeOMETPHUECKON ONITHKH.

7. Qucniepcus BoaH. BoiHOBOABL.

[Mpuamuner ronorpaduu. Tonorpamma [abopa. ['omorpamma ¢ HaKJIOHHBIM OIOPHBIM ITYYKOM.
Paspematomasi cmocobHocTh ronorpammbel. OObEMHAss romorpamma, oObEMHAs peméTka B
perucTpupylouiei cpezae, ycinosue bparra—Bynbda.

8. Cnekrpanbuble npubdopsl. Pezonarop @adpu-Ilepo.

Hucnepcus cBeta, ¢dazoBas W TpymnmnoBas ckopoctd, (opmyna Pones. Kmaccuueckas teopus
mucnepcur. KoMIiekcHbIM IoKa3aresb NpesIoMIICHHs U NONIOLIEHUs CBETa B cpelie. 3aTyXarolliue
BOJIHBL, 3aKOH byrepa. HopmanbHas u anomansHas nucnepcun. PaguoBonHbl B HoHOChEpe U AabHSIS
paanocCBs3b.

9. llonapuzanusa BonH. KpucrammoonTuka.

[Tonspuzauust ceera. EcrecrtBeHHblii cBeT. SBieHune bprocrepa. JuxpousMm, NOJISAPOUIBI, 3aKOH
Mamoca. J[BoitHOE J1ydenpeaoMIeHHEe B OIHOOCHBIX KpucTamiax. MHTeppepeHIIMOHHbBIE SIBICHUS B
KPUCTAJUTMYECKUX TuTacTUHKaX. [loHsTHE 00 MCKyccTBeHHOU anHuzorponuu. Dddexr Dapanes u

addext Keppa.

10. HInpuHa crieKTpaidbHBIX JIUHUH B Ta3e. PaccesHue BOJH.

PaneeBckoe paccessaue (paccessHue Ha QIyKTyalusX MIIOTHOCTH). DPPEKTUBHOE CEUSHUE PACCESTHHUS.
[Monsipuzanus paccesHHOTO cBeTa

11. TertoBO€ U3IMyYEHHE.

Henunelinast monsipu3anus cpeipl. [eHepaiiusi BTOpOil rapMOHUKH (YIBOSHHE YacTOThI), (a3oBbIH
cuHXpoHN3M. CaM0o(pOKYCHUPOBKA.

12. KoHcynsramumu.
Cnaua Bcex pabor.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



* Ayautopusi, OCHaIEHHAS MYJIbTUMEIMHHBIM IPOEKTOPOM M SKPAHOM.

» OOopymnoBaHue s IEMOHCTPAIIHIA.

* VYueOHbIC ayTUTOPUH, OCHAIIEHHBIE JTOCKOH.

» Jloctyn k 6ubnmoTexaM y4eOHOH TeXHUUECKOH JTUTEPaTyphl, B TOM YHCIIE JIICKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIECTBICHHUS! CAMOCTOSTEILHOW PA0OTHI 00YYarOIIIUXCSI.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. O6uwmit kype ¢pusuku [Tekcr] : B 5 1. T. 4 : OnTuka : yue6. nocooue ais By30B / JI. B. CuByxun .—
/ 2-e m3n., ucp. — M. : Hayka, 1985 .— 752 c.
2. OcHoBbl pusuku. Kypce obmeit pusuku [Texet] : B2 T. T. 1 : Mexanuka, S3IeKTPHYECTBO U
MarHeTu3M, KojieOaHus M BOJHBI, BOJIHOBAsl ONTHKA : y4eOHuK 1ist By3oB / A. C. Kunrcer, I. P.
JlokmuH, O. A. OnpxoB .— M. : ®usmariut, 2001 .— 560 c.
3. Onruka [Tekcr] : y4e6. mocobue st By3oB / E. . Bytukos ; mon pea. H. Y. KanureeBckoro .— M. :
Bricmas mxoma, 1986 — 512 c.
4. JlaboparopHbiii ipakTukyM 1o obmieit ¢pusuke [Teker] : B 3 1. T. 2 : OntHka : yue6. nocobue amns
By30B / oz pen. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus U Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.
7. Kanamnaukos H.IT., CmonabipeB M.A./OcHoOBBI Qu3nku B 2-x ToMax M.-JlaGoparopust 3uanuii, 2017

JlononHuTenbHAs TUTEpaTypa
1. Konebanwus u BoiHbI. BBeneHue B akycTuky, paguodusuky u ontuky [Tekcr] : yaeb. mocodue aiist
By3oB / I. C. l'openuk ; mox pea. C. M. PeitoBa .— 3-e uzn. — M. : @usmariut, 2007 .— 656 c.
2. Onruka [Teker] : yue6. mocobue mis ¢us. crert. By30B / I. C. JlanncOepr .— 6-€ u31I., CTepeoTHIL.
— M. : ®usmamiut, 2003 , 2006, 2010 .— 848 c.
3. OcHoBsl onTuky [Tekct] : [yuebd. mocobue s By30B] / M. boph, 3. Boned ; iep. ¢ anri. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyouna ; nox pen. I. I[1. MoryneBnu .— M. : Hayxka, 1970 .— 855
C.
4. ®usnueckas ontuka [Texcr] : yaueOnuk st By30B / C. A. Axmanos, C. 1O. Hukutna .— M :
W3n-Bo MI'Y, 2004 .— 656 c.
5. Merogpl perienus 3aaa4 B o0meM kypee ¢pusuku. Onruka [Teker] : yae6. mocoowue aist By3oB / B. I1.
KopsiBoB .— M. : Ctynenr, 2012 .— 344 c.
6. Bonubl. Jludpaknus. [IpoctpancTBennas ¢punbTpaius [Teker] : yae6. mocooue aist By3oB / . 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 kadeapb
Oo0meit huzuku

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. http://mipt.ru/education/chair/physics/S_IV/method/ — meromudaeckuii paznen caiita kadeaps
OObweit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — snexrponnas 6udanoreka MOTU, paznen «O0mas
¢duznkay

3. https://mipt.ru/education/chair/physics/records/optics/

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



Crynent, um3ydaromui kypc «OOmas ¢u3nka: ONTHKa», JOIDKCH HE TOJIBKO HM3YYHTh OOIIHe
(u3MUECKUE 3aKOHBI M TOHATHS, HO HAYYUThCS PUMEHSTh UX Ha MPAKTHKE.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOAMMOE BpeMs [uii paboThl CTyAGHTa HaJ TEMOW.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— mpopaboTKy y4deOHOro marepuana (o y4eOHON M HaydHOW JHMTEparype), TMOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPETHA3HAYCHHBIX [ CAMOCTOSTEIIEHOTO H3yYCHHUS;

— peleHue 3a1a4, IpeiaraéMbIX CTYJICHTaM Ha MPAKTUYECKUX 3aHATHSX;

— MOJTOTOBKY K MPAKTHYECKUM 3aHATHSAM, KOHTPOJIBHOM padoTe, crade 3aJaHuil, IK3aMeHy.
PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTOi CTylneHTa OCyIIecTBIseTcss B (opme
WHMBU1YaJbHBIX KOHCYJIBTALUH.

[TokazareneM BIIQJCHUS MaTEepUAIIOM CIY)KHT YMEHHE pemarh 3aaadd. Jns popMUpOBaHHS yMEHHS
NPUMEHSTh TEOPETUUSCKHE 3HAHUS Ha MPAKTUKE CTYJACHTY HEOOXOAMMO peIlaTh KaKk MOXKHO OoJjbliIe
3amad. [Ipu pemenny 3a1a4 KaKa0¢e IeicTBUE HEOOXOMMO apryMEHTHPOBATh, CChUIAsICh HA M3BECTHBIC
TEOPETUYECKUE CBEICHHS U IPOBOIUTH BCE HEOOXOIMMBIC BBIYHMCIICHHMS, JOBOJS 3a/1ady 10 KOHEYHOTO
oTBeTa. 3ajaya CUUTACTCS PEIIEHHOH, €CIM OHa COACPKUT OOOCHOBAaHHOE PEIICHHE: CCHUIKM Ha
npuMeHsieMble (pU3NUECKHe 3aKOHBI U KOPPEKTHBIC BBIKJIA/IKHU, a TAKKE MIPABUIbHBIA YUCICHHBIH OTBET
(ecnm B 3a/1au€ €CTh YUCIIOBBIC JTaHHBIC).

[Tpy mOArOTOBKE K MPAKTHYECKUM 3aHSATUSM HEOOXOJMMO O3HAKOMHTBHCSI C OCHOBHBIMH TTOHATHAMH U
3aKOHAMH, KOTOPHIMH OyJeT NOCBSIICHO 3aHATHE, W PEUIMTh 33Ja4d, NPEIyCMOTPEHHBIC JUIs
HOJITOTOBKH 110 TEME CEMUHApA.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(U3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBarTh B IPOBEICHUH

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIE 3a/1a4d B

($yHIaMEHTANbHBIX U MIPUKIATHBIX o0JnacTu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
HCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIeJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,

MaTeMaTHYEeCKHE METObI UCCIICIOBAHUM

[MK-1 Crioco6eH mi1aHupoBaTh U MPOBOAUTH IK-1.1 Brnageer QyHIaMeHTaNbHBIMHA  MOHSITHIMH,

Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTHYECKHE U UMUTAITMOHHEIC)
WCCIICIOBAHMSI

3aKOHaMH U TCOPUAMUA COBpeMeHHOﬁ (I)I/I3I/IKI/I u OHOJIOTUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydenus auciuiuinabl «O01mas Gu3nKka: ONnTHKay 00yJaromuics JOKeH:

3HATb:

- (yHAaMEHTAIbHbIEC 3aKOHBI U TIOHATHUS ONTHKH, a TAK)KE TPAHULIBI UX IPUMEHUMOCTH:
- npuHuun depma 1 3aKOHbI TEOMETPUUECKOMN ONTHUKY;
- BOJIHOBOE ypaBHEHHME, IUIOCKHE U c(pepruecKue BOJIHBI, IPUHLIUI CYNIEPIO3UIUH 1 HHTEPPEepEHIHS

MOHOXPOMATHU4YC€CKUX BOJIH,

- BpEMEHHas ¥ MPOCTPAHCTBEHHAsA KOTEPEHTHOCTh UCTOYHHKA,
- npunnn [oirenca—®penens, nudpaxus Openens:

- mudpaxuus Opaynrodepa Ha LIeny;

- CHEKTpaJbHbIe NPUOOPHI U UX OCHOBHBIC XapaKTEPUCTUKHY;

- NPHUHIUIEI Qypbe-ONTHKH, IPOCTPAHCTBEHHOE (yphe-pa3iioKeHNE;

- Teopus AGGe (HOpMHUPOBAHHUST ONITUIECKOTO N300PaKEHHS,

- TNPUHIMIEI TosorpaduH, ycioue bparra—Bynbda;

- Jmcrepcus cBera, (ha3oBasi U IPyNIIOBasi CKOPOCTH, KIIACCHYECKasi TEOPHsI AUCTICPCHUH;

- TONspU3alMs CBETa, €CTECTBEHHBIN CBET, siBleHne bprocrepa;

- IMXPOU3M, MOJSIPOUIBI, 3aKOH Mastroca;

- JBOMHOE JIy4enpeoMIICHHEe B OJHOOCHBIX KPHCTAIUIaX, WHTEP(PEpPCHIMOHHBIC SBICHUS B
KpUCTAJUTMYECKUX TIacTUHKAX, 3 dexr Dapanes u adpdexr Keppa;

- HEJTMHEHHBIC ONTHUYECKUE SIBICHUS, HEJIMHEHHAs TIONspU3alysi Cpeabl, TeHepauus BTOPOI
rapMOHUKH (YIBOCHUE YaCTOTHI), (Da30BbIl CHHXPOHU3M, CaMO(OKYCHPOBKA.

yMeThb:

- TPUMEHSTH U3yYeHHbIE 001IMe PU3NUECKUe 3aKOHBI I PELICHU KOHKPETHBIX 3a1ad 110 ONTHKE:
- TIPUMEHSTH 3aKOHBI T€OMETPUYECKOW ONTHUKU TPH TOCTPOCHUH H300paKeHUI B ONTHYECKUX

CHCTEMaXx;

- pemiats ypaBHEHHMs | enbMrosbua Ajs CrydaeB INIOCKUX U c(hepuiecKrX BOJIH;
- HCIIONB30BaTh MOHATHE 0 30HaX Ppenens u cnupanu OpeHens npu perIeHny 3a1ad JUPpakuuy Ha

3KpaHE C 0CEBOM CUMMETPUEH;

- UCHONb30BaThb MeTon Poanes pemeHus 3agaun JuQpakLuu: BOJHOBOE MOJE KaK CyNEepPHO3HLIUS
IUIOCKHMX BOJIH pa3HBIX HAIIPaBJIEHUH (IIPOCTPAHCTBEHHOE (Pyphe-pa3inokeHue);

- aHAJIM3UPOBaTh (PpU3MUYECKHE 3a7a4M, BBIACNSAS CYLICCTBEHHBIE M HECYIIECTBEHHBIC AaCIICKTHI
SIBJICHUS,, U Ha OCHOBE IIPOBEAEHHOIO aHajlu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU

(U3NYECKUX SBICHUH;
- IPUMEHATh pa3IUyuHbIE

MaTeMaTU4YCCKHUC

WHCTPYMCHTbI PCHICHUA 3aad HCXOAd U3

C(I)OpMyanOBaHHBIX (I)I/I3I/I‘leCKI/IX 3aKOHOB, U IPOBOAWUTH H€O6X0):[I/IMBIC AHAJIMTUYCCKHUEC N YHCJICHHBIC

pacy€Thl.
BJIaJeTh:



- OCHOBHBIMH MCTOJaMH PCHICHUA 3a1a4 OIITUKU,
- OCHOBHBIMH MAaTE€MAaTUYCCKUMU UHCTPYMECHTAMHU, XaPAKTCPHbIMU JId 3a1a4 OIITUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

* Haiftu yron mageHusi cBeTa Ha TpaHHUIly pas3zieia BoJa/Maciio, IpU KOTOPOM BO3HUKAET IOJIHOE
orpaxenue. Koadduruent npenomnenns Boasl , Macia . M3 kaxoii cpesbl JOJKEH MaaaTh CBeT?

* K ToHkoii pacceuBaromeil JuH3e ¢ (OKYCHBIM PACCTOSHHUEM CM, NMPHUCIOHEH TOHKHHA CErMEHT
CTEKJITHHOW cdepbl, nMmeronield paauyc cM. Halitn pokycHOe paccTossHEE MONMyYHBIIEHCS COCTaBHOM
JIMH3BI, €CJIM KOG GUIUEHT NPETOMIICHHS CTEK-JIa .

* HaiiTi cyMMapHy10 HHTEHCHBHOCTB JBYX KOT€pEHTHBIX, OTMHAKOBO MOJIIPU30BAaHHBIX IIyYKOB CBETA,
€CJIM UHTEHCUBHOCTb IIEPBOIO PaBHa , BTOPOIo — , & Pa3HOCTh X0/1a MEKIY HUMU COCTABIISIET .

* Haiitu paccrossHMe OT mieneil 1o skpaHa B ombite FOHTa, ecnu mmpuHAa WHTEPHEPEHIU-OHHBIX
[IOJIOC paBHA MM, HHTEPBAJ MEXY IEIAMH MM, UCIIOJIB3YETCS MO-HOXPOMAaTHYECKHUH CBET C .

» Ilpu xakux paccTOSHUSIX MEXAY weniMu B onbiTe KOHra MOXKHO yBHUIETh MHTEpP(EpPEH-LHI0 Ha
JKpaHe, €Cliu YITIOBOM pa3Mep UCTOYHMKA paBeH CBeT cuMTaTh MOHO-XPOMAaTUYECKUM C .

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Ha nuceMeHHON 4YacTH 3K3amMeHa CTYACHTY Ipeajiaraercs pemuTh 5 3amad. Bce npemaraemelie
3aJaYUNPE/ICTABISIOT COOOM OpUTHMHANIBHBIC ABTOPCKUE 3alayd, CIEIHATBbHO TOATOTOBJICHHBIC JUIS
sk3ameHa. C mpuMepamu 3aad MPOUUIBIX JIET MOXKHO O3HAaKOMUThCS Ha caite kadeapsl oOmieit
bu3uKu B pasnerne 9K3aMEHAI[HOHHBIX MarepuaioB 3a 4-i1 cemecTp
http://mipt.ru/education/chair/physics/S_1V/pism4/ u B apxuBe MUCbMEHHBIX 3K3aMEHAIIMOHHBIX paboT
oraennenus YHUL AJIT xadenpst obmweit pusuky.

VYerHasg yacTh 3K3aMeHa MPOXOAUT 1o Ouieram. B kakaom Ouiiere comepsKUTCATEOPETHUECKUI BOIPOC
W3 NPUBEACHHOIO HIDKE CIIMCKA K3aMEHAIMOHHBIX BOIPOCOB. Kpome TOro, CTyneHTy mpenjaraercs
M3JIOKUTH ITOATOTOBJICHHBIM 3apaHee «BONPOC MO BHIOOPY», KOTOPHIM MOXET OBITh KaK OIUH W3
MyHKTOB MPHUBEAEHHOTO HIKE CIUCKA, TaK W JHOO0H BONPOC, 3aTparuBaeMblii B U3y4aeMOM Kypce WM
HETIOCPE/ICTBEHHO CBSI3aHHBIH ¢ HMM. B kauecTBe Bompoca 1O BBIOOPY MOTYT OBITH H3JI0KEHBI
PE3YyNBTaThl IPOACTIAHHOMN CTYIEHTOM J1a00paTOpHOH padoThI.

Crucok BOIIPOCOB YCTHOT'O 3K3aMCHa:

1. BonHOBOe ypaBHEHHE [Ii KOHKDETHBIX BOJH (CTEpXEHb, CTPYHA, 3BYK B HACaJbHOM Trase,
3NIEKTPOMArHUTHBIE BOJHBI). CKOPOCTH BOJIHEI.

2. Bo30yxaenne BoiH. JIumonbHbIH w3nydatens. PacnpocTpanenne BoinH. BoHOBOE conpoTHBICHHE.
[I1OTHOCTE ¥ MOTOK SHEPTUU BOJIHEI.

3. UWurepdepenuuss aByx rapMoHHuYecKHX BoyiH. Kiaccuueckue HHTEPPEPEHIMOHHBIE OIBITHI.
IIpocTpancTBeHHAs: U BPEMEHHAsI KOI€PEHTHOCTb.

4.  JIudpaxuus. [lpunnun Ioiirenca-®penens-Kupxroda. dudpakuus Ppenens Ha dKpaHax ¢
oceBoii cuMMeTpueid. Mcnonb3oBanue crimpanu ®penens. 30HHas TUIACTUHKA U JIMH3A.

5. [Judpakumsa Opaynrodepa nHa menu. Coupans Kopaio. MuoromyueBas HHTEpQepeHIHS.
JudpakunonHas penieTka.

6. Buusane audpakium Ha paboTy ONTHYECKUX WHCTPYMEHTOB (MHUKPOCKOIL, TEJECKON) |
PaanoIOKaTOPOB.

7. Hdudpakums Ha TpEXMEPHBIX CTPYKTypaxX. PEHTTeHOCTPYKTYPHBIHM aHANN3.

8. Bonna Ha rpanune a8yx cpell. Koadduuuents! orpaxenus u nponyckanus. @opmyisl Openens.

9.  Crosiune Bonubl. HWmmynsc BomHbl. COOCTBEHHBIE YACTOTHI OJHOMEPHBIX  PE30HATOPOB.
TpexmMepHbIe MOJBI.

10. ucniepcus BonH. I pynmoBast ckopocTs. Jucnepcust B BomHOBOAE U M1a3me. Kpurepuit coxpaneHus
(hOopMBI UMITYJILCHOTO CUT'HAJIA B TUCIIEPCHON Ccpefe.



11. Hongapuzanyusga MOHOXPOMAaTHYECKOW BOJIHBI: JIMHEIHAas, KpyroBas, JJUIUNTHYEcKas. Bpaienue
IJIOCKOCTH nosipu3anuu. [IoHATHE O KPUCTAIIOONTHKE.

12. Dddexr Jomnepa. Tumbl yimrpeHus CeKTpalbHbIX JIUHUH B rase.

13. PaBHOBecHOoe uznmyuyenue. [IIOTHOCTH JIyYUCTOHM SHEPrHMM M IUIOTHOCTH €€ IOTOKA. 3aKOHBI
Kupxroda, [Tnanka, Penes-/Ixunca, Credana-bonbiimana, Buna.

14. DnemenTsl Teopuu sazepa. Koaddumumentsl DiiHimTeliHa. YCIOBHE BO3HHUKHOBEHUS TEHEPAIIWH.
CriexTp u3nmy4yeHus jas3epa.

Kpurepuu onieHuBanus
1. 3agava pemiena BepHO (T. €. MPHUBEAEHO 0OOCHOBAHHOE MPAaBWIIbHOE penieHne). Bo3amMokHO Hanmane
MEJKUX HeJIoYETOB (HECYIIeCTBEHHbIC apu(MeTHIecKkre omuoKm).- 2 6a.
2. 3ajaua pelieHa IMPaBWIBHO, HO OTCYTCTBYET YHCIICHHBIH OTBET, WM YMCICHHBIH OTBET Ha MOPSIIOK
u OoJiee OTIIMYaeTCsl OT MPAaBWIBHOTO. - 1,5 Oar.
3. 3Bamaya He pemieHa, HO OCHOBHbIC (U3UYECKHE 3aKOHBI, HEOOXOOMMBIC [UISl peIIe-HUs,
c(OpMYIHPOBaHBl MPABWILHO (IIPU 3TOM BBIKJIAJAKH HAa4aThl, HO HE JOBEICHBI 10 KOHIA, JHOO B
BBIKJIaJIKaX €CTh CYIIIECTBEHHbBIE OIIMOKH, MMPUBEIINE K HEBEPHOMY PEIICHUI0). - 1 Oai.

4, 3agaua He perreHa. OCHOBHbIE (DU3UYECKHE 3aKOHBI, HEOOXOMUMBIC Ui  PEIICHHS,
copMyIMPOBaHBI MPABIIBHO. BBIKIAIKH THO0 OTCYTCTBYIOT, JIMOO OHH H3HAYaJIbHO HEBEpHBI.- 0,5
Oail.

5. 3amada He pelieHa, HO ObUTa Oe3ycIenTHas OMbBITKA pemuTh. - 0 6a.

6. IlompITKM pemuTh 3aa9y He ObLIO. - 0 OaUr.

Utorosas omnenka 3a paboty (mo 10-0amibHO 1mIkasne) ompeaessercs Kak cymMMma 0ajuloB MO BCEM
3a/la4aM C OKpYyIVICHHEeM [0 Onpkaiiiiero (cBepxy) Ienoro. B nmanmpHelieM oHa y4YUTHIBae€TCS Ha
YCTHOM 3K3aMEHE IPY BBICTABICHUH UTOTOBOM dK3aMEHAIIMOHHOM OlleHKH 1o nuciurminae. OneHka 3a
MUCBMEHHYIO 4YacTh 3K3aMEHa ONpeAeisieT MaKCHMMaJbHYI0 MTOTOBYIO OLIEHKY 3a 3K3aMmeH. B
WCKJTFOUUTENFHBIX CIIy4asiX, €CJIM Ha YCTHOW YacTH SK3aMEHa CTYACHT JIEMOHCTPHUPYET MPEBOCXOHbBIE
TEOPETUYECKHE 3HAHUS U YPOBEHb IOHUMAHUS MPEAMETa, HTOTOBAs OICHKA C COTNIACHs JIEKTOpa Kypca
MOJKET OBITh TIOBBIIIICHA, HO HE Oojice ueM Ha 2 Oayia (1o 10-0ayibHOM IIKae).

KPUTEPHUU OLIEHMBAHMA OTBETOB CTY/IEHTA HA YCTHOM 5K3AMEHE

Ha ycTHOM »3K3aMeHe 3K3aMEHATOp OLIGHMBACT OTBET CTYACHTA B LIEJIOM U BBICTABISAET OLECHKY
COIVIACHO TPHUBEACHHBIM HIKE KPUTEPUSIM U M3JI0KEHHBIM BBIIIE 3aMEUaHHAM KacaTelbHO
MUCBMEHHOM YacTy dK3aMeHa:

. Onenka «ommyHo (10)» BbICTaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE
CHUCTEMaTU3UpPOBaHHbIC TIIyOOKME 3HAHMS NPOTPaMMbl JUCLUIUIMHBI M 3a €€ NIpeaesamMH, a TaKKe
yYMEHHE YBEPEHHO IPUMEHATh UX Ha MIPAKTHKE IPU PEIICHUH CIOKHBIX HECTAHAAPTHBIX 3a7ad.

. Onenka «ommyHO (9)»  BBICTABISACTCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCLUUILIMHBI M YMEHHE YBEPEHHO NPHMEHSTH
WX Ha IPAKTHKE P PEIICHUH HECTAHIAPTHBIX 3a/1a4.

. Onenka «omm4HO (8)»  BBICTABISCTCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCLUILIMHBI M YMEHHE YBEPEHHO NPHMEHSTH
WX Ha MPaKTHKE NPU PELICHUH HECTAHAAPTHBIX 3a[a4, OAHAKO JOIYCTHBILIEMY HEKOTOPbIE HETOYHOCTH
IIpU OTBETE.

* Ounenka «xopouo (7)» BBICTaBJISECTCS CTYACHTY, €CJIM OH MPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE IOHMMAHHE MaTepuana MpOorpaMMbl IUCHUIUIMHBI M yMEHHE CBOOOIHO IPUMEHATh
(u3nyecKre 3aKOHbI Ha MIPAKTUKE TIPU PEIICHUH TUIIOBBIX 3a]a4.

* Omenka «xopoio (6)» BBICTaBISETCS CTYAEHTY, €CJIM OH IMPOJEMOHCTPUPOBAJ TBEPIOE 3HAHUE
Marepuajia NporpaMMbl JTUCHMIUIMHBI U YMEHHE NPUMEHSITh (PU3MUECKHE 3aKOHbI Ha MPAaKTUKE NpU
pELIeHNH TUIIOBBIX 3a/ad.

* Ounenka «xopouo (5)» BBICTaBIISAETCS CTYACHTY, €CJIM OH MPOAEMOHCTPHUPOBAJ TBEPAOE 3HAHUE U
MOHUMaHUE MaTepHaja MPOrpaMMbl TUCHUIUIMHBI M YMEHHE HPUMEHATh (HU3MUYECKHE 3aKOHBI Ha
MPAKTHKE NPU PEHICHUH TUIIOBBIX 3a]1a4, OHAKO JOIYCTHII IPU OTBETE PsiZl TPYOBIX HETOUHOCTEH.

. OneHka «ymoOBIETBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHbIN
XapakTep 3HAHUH, IOMyCKaBIIEMY HETOYHOCTH B (POPMYIHPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHATUH, HO TIPU 3TOM IPOJEMOHCTPHUPOBABLIEMY CIIOCOOHOCTh pelIaTh MPOCThIC 334a41 U BJlaJlcHUE
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMY ISl AaIbHEHIIEro o0yueHus.



. OneHka «ymoBIETBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIN
XapakTep 3HaHUH, AOMYyCKaBlIeMy rpyObie omMOKU B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABILIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H M BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MporpaMMbl, HEOOXOAUMBIMHU AJISl JajbHEHIIEro 00yYeHHI.

* OrmeHKa «HEYIOBJIECTBOPUTENBHO (2)» WM «HEYNOBIECTBOPUTENHHO (1)» BBICTABISIETCS CTYIACHTY,
KOTOPBbIi HE 3HAET 3HAYUTENIFHYI0 YacThb OCHOBHOTO COJEpPKAaHUS INPOrpaMMBbl, CHCTEMATHYECKH
JIOITyCcKaeT TpyOble OMKOKM NpU (POPMYIUPOBAHUN OCHOBHBIX (DU3MUYECKUX 3aKOHOB MJIM HECIIOCOOECH
KOPPEKTHO MPUMEHATH (PU3NYECKHE 3aKOHBI Jaske [UIs PEIleHHs IPOCTHIX 3a1ad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[IpomesxyTounas arrecranus no aucuuiuinHe «OOmas ¢uzuka: ONTHKa» OCYLIECTBIsAETCS B Gopme
9K3aMeHa. DK3aMEeH COCTOMT U3 JIByX YacTel: MPOBOAUTCS B MUCbMEHHON M YCTHOU (hopme.

Ha nuceMeHHOM 4acTH 3K3aMEHa CTYACHTY IpejiaracTcs pemuTs S 3a1ad. Bee npennaraemele 3agauu
MPECTABISIOT CO00I OpUTHHATIBHBIE aBTOPCKUE 33/1a4H, CTICHUAIBHO MTOATOTOBICHHBIE JUIsl SK3aMEHa.

VYerHasg 9acTh 9K3aMeHa IPOXOAMT 1o OmteraM. B kaskaom Ouiere conepKUTCs TEOPETHIECKUI BOIPOC
U3 NPUBEACHHOIO HIDKE CIIMCKA 9K3aMEHAIMOHHBIX BOIPOCOB. Kpome TOro, cTyneHTy mpenjaraercs
M3JIOKUTh TIOATOTOBJICHHBIN 3apaHee «BOMPOC IO BBIOOPY», KOTOPBIM, MOXKET ObITh, KaK OIMH W3
MyHKTOB MPHUBEAEHHOTO HIKE CIHUCKA, TaK W 000N BONPOC, 3aTparuBaeMblii B U3y4aeMOM Kypce WM
HETIOCPE/ICTBEHHO CBSI3aHHBIH ¢ HMM. B kauecTBe Bompoca 1O BBIOOPY MOTYT OBITH H3JI0KEHBI
PE3YyNBTaThl IPOAETIAHHOMN CTYIEHTOM J1a00paTOpHOH padoThI.



3. IlepeyeHb THIOBBIX KOHTPOJIbLHBIX 3aIaHMI, HCIO0JIb3YeMbIX VI OLEHKH 3HAHMIi, yMe-
HUM, HABHIKOB

[TpomexxyrouHas arrectauus no aucuummHe «OOmas ¢usuka: OnNTHKa» OCYILECTBIAETCS B
¢dopme sk3amMeHa. DK3aMeH COCTOUT U3 BYX YaCTeH: MPOBOAUTCS B MUCHBMEHHOW U yCTHOU (hop-
Me.

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 1O OmiieraMm. B kaxmaom OuiieTe comep KUTCs 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 IIYHKTOB IPUBEJEHHOIO HUXKE CIIHUCKA, TAK U JIFOOOH BOIPOC, 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 ypaBHeHHe. MoHOXpoMaTHueckue BoJHbl. KoMmmekcHas aMmmiuTyna. YpaBHe-
Hue ['enpmrosnsua.

2.  MounoxpomaTnueckue BosHbl. KomIiekcHast aMIuinTyaa. Y paBHEHHE IUIOCKONH U cdepu-
yeckoi BoJH. [IpuHIMn cyneprno3uium, HHTepQepeHITHs.

3. Hurepdepenuus MoHOXpoMaTHUYeCKHX BOJIH. MHTEepdepeHus mI0ckoi U cepudeckoit
BoJiH. [lIupuHa uHTEephepeHIMOHHbIX ToJI0c. BuaHocThk nosoc.

4. BnusHue HEMOHOXPOMAaTHYHOCTH CBETa Ha BHJHOCTb MHTEPPEPEHLMOHHBIX IOJIOC.
@YHKIMS BPEMEHHON KOrepeHTHOCTH. CBSA3b BPEMEHU KOTEPEHTHOCTU C LIMPUHOH CHeK-
tpa. Teopema Bunepa-Xununna. CoOTHOILLIEHHE HEONPEIEIEHHOCTEM.

5. BunHocTbh nHTEphEPEHIIMOHHBIX MOJOC U €€ CBA3b CO CTENEHbI0 KOT€PEHTHOCTH IpH UC-
[I0JIb30BAHNN KBa3UMOHOXPOMAaTHUUYECKUX HMCTOYHHUKOB cBeTa. OlLEHKa MaKCHUMaJbHOTO
yuciaa HaOMolaeMbIX MoJ0c. MakcUManbHO JIOMyCTUMasi Pa3HOCTh X0/a B MHTEp(epeH-
LUOHHBIX OIIBITAX.

6. Ameprypa uHTep()EpPEHIIMOHHOW CXEMbl W BIHMSHHAE Pa3MEpPOB MCTOYHHWKA HA BHIHOCTD
UHTEp(PEPEHIIMOHHBIX MoJIoc. DYHKIUSA MPOCTPAHCTBEHHOW KorepeHTHocTu. Paguyc npo-
CTPAHCTBEHHON KOI'€PEHTHOCTH.

7. CBsa3b paanyca MpOCTPAHCTBEHHOM KOTEPEHTHOCTH C YIJIOBBIM Pa3MEpPOM MPOTSKEHHOTO
ucrounnka. Teopema Ban-llutrepra-llepnuke. Bumnocts uHTEphEPEHIIMOHHBIX TMOJOC
IPY UCHOJIb30BAHUYU MPOTSKEHHBIX MCTOYHUKOB CBETa. 3Be3/AHbIN MHTepdepomerp Maii-
KEJIbCOHA.

8. MakcumanpHO JONMYCTHMAas Pa3HOCTh XOZa BOJH B WHTEP(EPEHIIMOHHBIX OMBITaX M €&
CBS3b CO BPEMEHEM KOT€PEHTHOCTH.

9.  Paguyc npocTpaHCTBEHHON KOT€PEHTHOCTH U OTPaHWYEHUE Ha JIOYCTUMBIE Pa3Mephl UC-
TOYHHKA B UHTEPPEPEHIIUOHHBIX ONbITAX.

10. Tlpunamun Irolirenca-®Openens. KomndectBenHas ¢opMyimpoBka npuHiuna [rolreHca-
Openensi. BoiaHoBoI mapameTp kKak KpUTepHii og00Ms TU(PAKIIMOHHBIX SIBICHUI.

11. Judpakmus Ppenens Ha kpyriiom orBepctuu. Crupans @penens. [IarHo Ilyaccona u
YCJIOBHS €T0 HAOJIIOACHMUS.

12. 3onnas miactuaka Operens. IHTEHCHBHOCTH cBeTa B (JOKyce 30HHOW IUTaCTUHKH. Mie-
anbHas 11H3a. POKyCUpOBKaA CBETA.

13. BomHoBoi mapametp. Ycioue HaOmoneHus mudpakiuu Openens m DpayHrodepa.
Kpurepuii reoMeTpUYECKON ONTHUKHU.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.
34.

Hudpakuus Opaynrodepa. Csazb ¢ mpeodpazoBannem Dypoe. dudpaknus OpayHrode-
pa Ha 1IeNu ¥ KpyriioMm oTBepcTH. [lose B hokanbHOM MIIOCKOCTH JIMH3HL.

Hudpakuus dpaynrodepa B ontudeckux npudopax. Paszpemaromas cnocoOHOCTb Tese-
ckona u Mukpockona. Kpurepuii Penes.

JudpakimonHas pemnieTka Kak CreKTpaabHbId npubop. Paspemaromias crocoOHOCT U
oOmacth nucnepcun. Paszpemaromas criocOOHOCTh MPU3MBI.

Hudpakuus OpayHrodepa Ha pelieTke: MOI0KEHUE U MHTEHCUBHOCTD INIABHBIX MAKCH-
MYMOB, UX IIMPHUHA U MaKCUMAaJIbHBII MOPSIIOK.

Huteppepomerp Pabpu-Ilepo kak ontuueckuii pesoHarop. Pazpemaromias crnocoOHOCTh
UHTEPHEPOMETPA, CBSI3b C JOOPOTHOCTHIO.

[TpuHumnel Oypbe-ONTUKH: NPEACTABICHUE IIPOU3BOIBHON BOJIHBI B BUJIE CYNEPIO3ULUU
MJIOCKUX BOJH pa3HbIX HampasieHuil. [IpoctpanctBenHoe npeodpazoBanue dypoe. [Ipo-
CTpaHCTBeHHas yactoTa. Merox Penes B 3agauax audpaxium.

Hudpakuus Openenst Ha NEPUOJUUECKUX CTPYKTYpax. DPPeKT camopenpogyKIuu.

Teopust AGGe GOpMUPOBAHUS ONTUYECKOTO H300paxeHus. Pyphe-MIOCKOCTh ONTHYE-
CKOW CHCTEMBI.

[TpuHIMIBI TPOCTPaHCTBEHHON QuibTpanu. Metoibl Habm0AeHNS (A30BBIX CTPYKTYD.

ITone B pokanbHOI maockocTu uH3bL. CBsi3b ¢ mpeoOpa3oBanuemM dypoe.

Judpakius Ha aMIITUTYAHOH 1 (a30BOM CHHYCOUIATIBHOMN pelieTKe.

Mertoapl HaOmoIeHHST TPO3padHbIX ((a3oBbIX) CTPYKTYp. MeToapl TEMHOTO Mot U da-
30BOT0 KOHTpAcCTa.

lNonorpadus. I'onorpamma Toyeunoro ucroyHuka (romorpamma ['abopa). Paspemaromas
CIIOCOOHOCTH TosIorpaMMel. ['oorpaMmMa ¢ HaKJIOHHBIM OIIOPHBIM ITYYKOM.

O6béMHas ronorpamma. BoccranoBienue nzo0paxeHnus o0bEMHON TOIOrPaMMOi, ycio-
Bue bperra-Bynsda.

DNeKTpOMarHUTHHIE BOJIHBI HAa TPAHUIIE pa3jielia JABYX AUAJIEKTPUKOB. SBnenue bprocte-
pa. 3aBUCUMOCTh dHEPreTUYecKuX K03 (GuUIeHToB oTpakeHust RL u R ot yria nagenus
(Ka4eCTBEHHO).

Crioco6b! TONTy4eHHs TIMHEWHO-TIONsIpu30BaHHOTO cBeTa. Juxpousm. [lonspousnsl. 3akon
Mamroca.

DNeKTpOMarHuTHbIE BOJHBI B OJTHOOCHBIX KpHcTamiaaxX. OObIKHOBEHHAs M HEOOBIKHOBEH-
Hast BOJIHBI. Kpucranindeckue miacTuHku A/2 u y/4.

JiBynyuenpenomiienue. IHTepdepeHns noaspu30BaHHbIX BOJH.

Henuneitnas nonspusanus cpenbl. ['eHepanust BTOpoil rapMOHMKH. YcioBHe (ha30BOrO
CUHXpOHMU3MA. ONTUYECKOE BBINPAMIICHHE.

Henuneiinble ontuueckue 3¢ dextsl. Camodokycuponka. [loporosas MOIHOCTb.

Hucnepcus. @a3oBasg u rpynmnoBasi ckopoctd. @opmyna Penes. Knaccuueckas teopust
nucriepcud. AHOManbHas qucnepeus. Jucnepcust B HoHOC(epe U MeTajuiax.

[Tpumepsl MPOCTHIX 3a/1a4, PEIICHHEe KOTOPHIX HEOOXOJUMO ISl TIOJIYYCHHS yIOBIECTBOPHUTEIb-
HOW OLIEHKH:

Haiitu yron majseHusi cBeTa Ha IpaHMIly pasjiela BOAa/Macio, MPU KOTOPOM BO3HHUKAET
noiHoe orpaxenue. Kospouuuent mnpemomienus BomsiN, =4/3, macman, =1.5. U3
KaKo# cpeJibl JOJKEH MajgaTh CBET?

K tonkoi#t paccewBaromeii nmH3e ¢ QokycHbIM pacctossHueM f =—120 cm, mpuciioHeH

TOHKUH CEerMEHT CTeKJISTHHOHM cdepbl, umetonielr paanyc R =40 cm. Haiitu ¢dokycnoe



PACCTOSIHHE TIOJTyYHMBIICHCS COCTAaBHOM JIMH3BI, €ClIM KO3()(UIIMEHT MPETOMIICHUS CTEK-
aan=15.

e HaifTn cymMMapHyI0 MHTEHCHBHOCTH JIBYX KOTEPEHTHBIX, OJMHAKOBO IOJSPU30BAHHBIX
Iy4YKOB CBETa, €CJIM MHTEHCUBHOCTD nepBoro pasHa |, Broporo —41,, a pa3Hocts xo1a

MEKy HUMH cocTaBisieT A/ 6.

e Haiiti paccrostHuue ot Imenei 10 skpaHa B omnbite FOHTa, ecnu mupuHa uHTEpdheEepeHu-
OHHBIX MMOJIOC paBHA AX =1 MM, uHTepBan Mexay measmud =1 MM, HCHOIB3yeTCs MO-
Hoxpomarndeckuid cBet ¢ A =500 M.

e [Ipu KaKuX pacCTOSHUSIX MEXIY IIEIsIMHA B ornbiTe KOHra MOXHO YBUIETh UHTEpEpEH-

IIMIO HA 3KpaHe, eCIIM YIJIOBOI pasMep McTouHuKa paBen10 *pax. CBer cumrarh MOHO-

xpomatudeckuM ¢ A =500 HM .

e HaiiTu KOMMYECTBO MOJIOC KOTOPhIE MOXKHO HAOJOAaTh B MHTEP(EPEHIIMOHHOM OIIBITE,
IIPY UCIOJIB30BaHUU AyIuieTa HaTpus (AyinHbl BosH: 5890 u 5896 anrcrpem) B KauecTBe
UCTOYHHUKA CBETA.

e Haiitu paguyc tperbero cmerioro konslia Herotona, mis ceera ¢ A =500 Hm, mpu wuc-
N0JIb30BAaHUH TJIOCKOBBIITYKJION JIMH3BI C PAINyCOM KPUBU3HBI R =1M.

e Ortsepcrue jguamerpoM D =1mMM ocBem@aercs IUIOCKONAPAIUICIBHBIM — CBETOM
cA =500 um, co3naBas Ha dkpane, Ha paccrossHud L=0.1M, nudpakiimoHHOE MSATHO.
OrmpeaenuTh YHUCIIO0 OTKPBITHIX 30H Ppeners.

e OrtBepcTUe ¢ NPUIOKEHHOH K HEMY JIMH30W OCBELIACTCS MYYKOM CBETA C HHTCHCHUBHO-
cteio | ). B oTBepcTne ymemaercs aBe ¢ MOJIOBHHON 30HBI DpeHes, eciii CMOTPETh M3

¢doxyca. HaiiTu ”HTEHCUBHOCTD CBETA B HEM.

o Illens mmpuuoiid =0.1 MM ocBemaercs mapamuieiabHbeiM cBeToM c¢A =500 um. K Heit
npusoxkeHa JnH3a ¢ GokycHeIM pacctosHueM f =30 cm. Haiitu mmmpuny naubonee sip-
KOH TI0JIOCHI Ha SKpaHe, pacrlo0KEHHOM B (DOKaTbHOM MIOCKOCTH.

e OrtBepcrue paauyca R ocBeleHo MyYKoM cBeTa ¢ JUIMHHON BOJHBIA . Ha Kakom paccTosi-
HUM L 10JKHA HaXOAUTHCS TOYKa HAOMIOJEHUs, 4TO Obl AM(PPAKIUI0 MOXKHO OBUIO CUM-
taTh @payHrodepoBoii? (0TBET NPeAOCTaBUTh B BUJE « L MHOTO OoJbIle (MEHBIIIE) TaKO-
ro-TO XapaKTEPHOI'0 pazMepa)

e [Ipu moOBOpOTE KpHCTAJUIA BO BPAIIAIOMIEMCS] PEHTTCHOBCKUM CHEKTporpade, oTpakeH-

HbIIi MaKCHMyM B TIEPBBIN pa3 BO3HHUKaeT mpu yrie ckonbxenus30° . TlocTostHHas pe-
metku kpuctauia papHad =0.2 am. HaiiTu 1inHY BOJTHBI H3y4aeMOT0 PEHTT€HOBCKOTO
U3ITyYEHHUS.

4. Kputepuu onieHMBaHUsA
[To pe3ynbTaTam pemieHus 3a/1a4 MMCbMEHHOM YacTH K3aMeHa 3a KaXKAYI0 33/1a4y BBICTaBIISIETCS
oT 0 10 3 6aI0B COrIacHO CIEAYIOIIUM KPUTEPUIM:

3 6asuta: 3agaua perieHa MoJHOCTBIO BEPHO (T. €. IPUBEACHBI IPaBUILHOE 00OCHOBAHHOE
pelIeHre W JaHbl OTBETHI Ha BCE BOIPOCHI 337aur). BO3MOXHO HainWyue MENKHX HEIO0YETOB
(omMCKH, HECYIIECTBEHHbIE apr(PMETHUECKHE OLTHOKHN).

2 Gamra: 3ajaya pemieHa, X0/ pelieHus 3a/1aud B 1IeJIOM BEpEeH, HO €CTh CYIIECTBEHHBIC
HEeT0uETH (OIMOKY B BBIKJIA/IKAX, A0CYp/IHBIN OTBET U T.I1.).

1 6amn: 3agada He pelieHa, HO BCE OCHOBHBIE (DM3WUYECKHE 3aKOHBI, HEOOXOAUMBIC IS
peleHust, ChopMYIUPOBAHBI TPABUIIBHO.



0 GammoB: 3amaya He peIlIeHA WJIM PEIIeHa HEeBEpHO (OCHOBHBIC 3aKOHBI 3alMCaHBI C
omuOKaMu, JTMOO HE TMOIHOCTHIO, TIOAXOA K PEUICHUIO 3a]a4d MPUHIMIIHAILHO HEBEPEH WU
pEIICHHE 3a]]a4i HE COOTBETCTBYET YCIIOBHIO).

[TomrydeHHbIE OAIUTBI CYMMUPYIOTCS U BBICTABIISICTCS OI[CHKA 33 MMCbMEHHYIO YacTh YK3aMeHa 110
CIEyIOLIEH cxeme

Onenka basibt Cymma
0ajoB
10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
YIIOBJICTBOPUTEIILHO 3 5
HEYIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OreHka 3a MICHBMEHHYIO YacTh dK3aMeHa ONpe/essieT MaKCHMAaIbHYI0 UTOTOBYIO OIICHKY 32 JK-
3aMeH. B MCKIIFOUMTENBHBIX CITydasiX, €CIM Ha YCTHOW 4acTH dK3aMEHa CTYJICHT JCMOHCTPHPYET
MIPEBOCXOHBIC TCOPSTHUSCKUE 3HAHUS M YPOBCHD MMOHMMAHHS MIPEIMETa, UTOTOBAs OIEHKA MO-
JKeT OBITh MOBHIIICHA, HO He OoJee, yeM Ha 2 6ayuta (1o 10-0ayibHOM 1IKae).

Ha YCTHOM 3K3aMCHEC IPCIIOAaBaTC/ib OUCHUBACT OTBET CTYJACHTA B LICJIOM U BBICTABJISICT OLICHKY
COorjiiaCHO HpI/IBeI[éHHI)IM HHUKC KPUTCPHUAM MU H3JIOKCHHBIM BBIIIC 3aMCHAHUAM KacCaTCJIbHO
MMMCHhbMEHHOM YacTH YK3aMeHa:

Ouenka «oriau4Ho (10)» BbICTaBIIAETCA CTYAEHTY, MOKA3aBLIEMY BCECTOPOHHUE CUCTEMATU3H-
poBaHHbIE TNIyOOKHE 3HaAHUS y4eOHOM MporpaMMbl U 3a €€ MmpejesiaMu, a TakKe YMEHHE YBEpPEeH-
HO IPUMEHSATh UX Ha IIPAKTHUKE IIPU PELICHUU CJIOKHBIX HECTaHJAPTHBIX 3a1a4.

Ouenka «oTm4HO (9)» BBICTABISETCS CTYJCHTY, MIOKAa3aBIIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHbIE NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO IPUMEHSTh UX Ha MPAKTUKE
IIPU PELIEHUN HECTaHIapTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTABIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NIyOOKHE 3HAHUA y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPU PELICHUH HECTAHAAPTHBIX 3aad, OJAHAKO JOIYCTUBIIEMY HEKOTOPBIE HETOUHOCTHU IIPH OT-
BETE.

OreHka «xopouio (7)» BBICTABISICTCS CTY/ACHTY, €CJIH OH MPOJAEMOHCTPHPOBAI TBEPIOC 3HAHUE
U yBEpEHHOE NOHMMaHMe MaTepuana yueOHOH MporpaMMbl 1 yMEHUE CBOOOJIHO MPUMEHATh (pu-
3MYECKHE 3aKOHBI Ha IPAKTHKE MPU PEIIEHUHN TUIIOBBIX 3a/ad.

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

Ormenka «xopouio (5)» BBICTABISIETCS CTYACHTY, €CIIH OH MPOJAEMOHCTPUPOBAI TBEPIOC 3HAHUE
U MOHUMaHHe MaTepuana y4eOHOU MporpaMMbl U YMEHHE NMPUMEHATh (PU3NYECKUE 3aKOHBI Ha



MPaKTUKE TIPU PEIICHUH THUIIOBBIX 3aJ]1ay, OJTHAKO JOMYCTHJI MPU OTBETE P IPyOBIX HETOYHO-
CTEN.

O1cHKa «yTOBJIETBOPUTENBHO (4)» BBICTABISCTCS CTYJICHTY, MMOKa3aBIIeMy (parMeHTapHbIN
XapakTep 3HAHM, TOMYCKaBIIEMYy HETOYHOCTU B (DOPMYJIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BbIX
HOHATHUH, HO TIPH 3TOM MPOJEMOHCTPUPOBABILIEMY CIIOCOOHOCTDH peIIaTh MPOCThIC 33Ja4u U Bia-
JIEHUEe OCHOBHBIMH pa3ziesiaMH yueOHON mporpamMmbl, HEOOXOIMMBIMU I ajbHeiiero ooyye-
HUSL.

O1eHKa «yTOBJIETBOPUTENBHO (3)» BBICTABISCTCS CTYACHTY, IMOKAa3aBIIEeMy CHJIBHO (pparmMeH-
TapHBI XapakTep 3HaHWUil, JOMyCKaBIIeMy IpyOble OMIMOKH B ()OPMYIMPOBKE OCHOBHBIX 3aKO-
HOB M 0a30BBbIX MOHSATHH, HO MPH 3TOM MPOJEMOHCTPUPOBABILEMY CIOCOOHOCTH pelaTh Mpo-
CThIC 3aJa4d ¥ BJIaJCHHE OCHOBHBIMH pa3feiaMH y4eOHOW MPOrpaMMbl, HEOOXOAUMBIMU LIS
JanpHeero ooy4eHusl.

O1ieHKa «HeYy/I0BJIeTBOPUTEIbHO (2)» WM «HEYT0BJIETBOPUTEIBHO (1)» BhICTaBIISETCS CTY-
JIEHTY, KOTOPBIA HE 3HAET 3HAYUTENIbHYIO YaCTh OCHOBHOT'O COJIEP>KaHUS ITPOrpaMMbl, 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 MaTepuaJibl, onpeesiomue nMpouea1ypbl OeHNBAHUS 3HAHWN, YMEHUH,
HABBIKOB M (WJIH) ONBITA IeATEILHOCTH

ITopsinok npoBeeHusi MMCbMEHHOI'0 IK3aMeHa.

Bpems npoBenieHNsI TMCbMEHHON YacTH K3aMeHa CocTaBiseT 4 acTpoHoMHYeckuX yaca. Ha sk-
3aMEHe IpeasiaralTcs JUisl pelieHns 5 OpUrHHaNIbHBIX 33/1a4. TeMbl COOTBETCTBYIOT TEMaM Ce-
MHUHApCKUX 3aHATUH. 3a7aya CUUTAETCs PELIEHHOM, ecM OHa COAEepPKUT 0OOCHOBaHHOE pellle-
HUE: CCBhUIKM Ha NMpHUMEHsieMble (PU3NYECKHE 3aKOHBI M KOPPEKTHbIE BBIKJIAIKU, a TaKXKe Ipa-
BIJIbHBIM YMCIICHHBIN OTBET (€C/In B 3ajJjaue ecTh YMCoBbIe TaHHbIe). Ha sk3aMeHe paspemaercs
M0JIb30BATHCS JIFOOBIMU 3alUCAMU M y4eOHBIMU ocoOusaMu B OymakHoM BHzie. Kateropuuecku
3arpelaeTcs BKIIYaTh JI00ble YCTPOICTBA, KOTOPBhIE MOTYT CIIY’KUTh CPEJICTBAMU CBSI3U — HO-
yTOyKH, MJIaHIIEThI, TesaedoHbl U T.11. HapymuTenu ynanstoTcs ¢ SKk3aMeHa ¢ OLEHKON «HeyJl0-
BJIETBOPUTENIbHO». Pa3pelaeTcs Mmosib30BaThes KaldbKYJIATOPaMU. 3alpelacTcs MOJb30BaThCs
KaJIbKYJIATOPaMU B MOOUJIBHBIX TenedoHax, HOyTOyKax u T.II.

IHopsiniok npoBeaeHUst YCTHOIO IK3aMeHa.

DK3aMeH MPOXOAUT B TPATULIMOHHOM (opme Oecenibl MpernoaaBares co CTYASHTOM IO Te-
Me 3K3aMEHallMOHHOI0 OMJIeTa.

Ha nmonarotoBky k orBery o Ouiery cryaeHty aaércs ot 30 no 45 munyT. B Teuenue sk-
3aM€Ha CTYACHTY HE pa3peniaeTcs MoJab30BaThCsl BBIYMCIUTEIBHON TEXHUKOW, JINTEpATypoH, 3a-
paHee MOArOTOBIEHHBIMU COOCTBEHHBIMHU 3aITUCSIMU U IPYTMMHU MaTepHajaMH, OTHOCALIUMHUCS K
IIPEAMETY, KpOME 3K3aMEHALMOHHOM MPOrpaMMBbl Kypca.

B npouecce orBeTa o OmiieTy 3K3aMeHaTOp MOXKET 3ajlaBaTh yTOUHSONIUE Bonpockl. [o-
clie OTBETa MO OWJIeTy 3K3aMEHATOp BIPaBe 3aJaBaTh CTYACHTY JHOObIE JOMOJHUTENIbHbBIE BO-
IIPOCHI T10 IIPOrpaMMe Kypca.

B coBokynHOCTH ompoc 00y4aroiierocs Ha yCTHOM 3K3aMeHe He JO0JKEH MPeBBIIIaTh IBYX
aCTPOHOMHUYECKHX YaCOB.



BUJIET Nel
1. Bonipoc 1o BEIOODY.
2.BonHoBoe ypaBHeHre. MoHOXpoMaThieckue BoJIHbl. KomIiekcHast aMmmuinrya. ¥Ypas-

Heuue [ enpMrosia.

BUJIET Neo2

1. Boripoc mo BeIOOpY.

2. MonoxpomaTtrueckue BOJIHbL. KoMiiekcHas amruntyna. Y paBHEHHE TUIOCKOH 1 cde-
pudeckoit BosH. [Ipunnun cynepno3unuu, nHTephepeHIus.

BUJIET Ne3

1. Boripoc mo BeIOOpY.

2. NnTepdepeniius MOHOXpOMAaTHIECKUX BOIH. MIHTEepdepeHins miockoi u chepuye-

ckoii BosH. [IIupuHa naTepdepeHIMOHHBIX Moj0c. BuaHocTh monoc.

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

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

BUJIET Ne5

1. Bomipoc o BeIGOpY.
2. BugHOoCTh MHTEPEPEHIIMOHHBIX MTOJIOC M €€ CBS3b CO CTEIECHBIO KOTEPEHTHOCTH TPU UCIIONb-
30BaHUU KBA3UMOHOXPOMATHYECKUX MCTOYHUKOB cBeTa. OIeHKa MaKCHMAJILHOTO YHCia HabJo-
JAEMBIX T10J10C. MaKCUMAaIIbHO JOMYCTHUMAst Pa3HOCTh X0/1a B UHTEP(EPEHIIMOHHBIX OTBITAX.



