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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢u3KKa: BOJHBI U KBAHTHI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

®dusTex-1kojaa OM3HeCa BEICOKUX TEXHOIOTHI
kadenpa oomeit Gu3nku

Kypc: 2

KBaJU(PUKAIMA: Oakanasp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 50 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 55 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 12.05.2022



AHHOTANMA

B kypce paccMarpuBaroTCsi KIIOYEBbIe MOHSATHS (MU3UKM BOJHOBBIX SIBJICHUH Ha mnpuMmepe (U3HKH
SNIEKTPOMArHUTHBIX BOJH (ONTHKH) U OCHOB KBAHTOBOM MEXaHHKH.

1. lean u 3apa4n

Heap AucHUNIHHBI
[Monyuenne 6a30BbIX 3HAHUH B 001aCTH QU3NKU BOJH U KBAHTOBOU (DM3UKH

3axauu QUCHUNIHHBI
* (¢opmupoBaHue y 00ydaronuxcs 0a30BbIX 3HAHWH B O0JIACTU ONITUKH;

. ¢dbopMupoBaHHE yMEHMH U HABBIKOB HPUMEHATh H3yYCHHBIE TEOPETUYECKHE 3aKOHBI M
MaTeMaTHYeCKUe MHCTPYMEHTHI [UIS PELICHHS Pa3InIHbIX (PU3NYECKUX 3a]1a4;

. (dbopmupoBanre 00mMEPU3NIECKON KyABTYphl: YMEHUs BBIIEISTH CYIIECTBEHHBbIC (QH3NUECKHE
SBJICHUS M TpeHeOperaTtb HECYIIeCTBEHHBIMH; YMEHHUS NPOBOIHMTH OLCHKH (DU3UYECKUX BEINYMH;
YMEHHUS CTPOUTH NPOCTEHIIINE TEOPETUIECKIE MOJICIIH, OIIMCHIBAIOIINE (PU3MYECKHE ITPOLIECCHI.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMeHTalbHbIE 3HAHUS, I0JTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
Hay4HbIC U (WJIN) TEXHUYECKUE MyOJIMKAIUi U HAYYHO-TEXHHYECKOW JOKyMEHTAILUH, B TOM
(TexHONOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C HCIOJIB30BAHUEM IPHKIAJAHOTO IPOrPAMMHOIO
(my6nuKauym, MpOeKThI) o0ecrnieyeHHs

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:

- (yHIameHTaIbHbBIE 3aKOHBI M MTOHATHS ONTHKH, a TAKXKe TPAHULIBI UX IPUMEHUMOCTH:
- npuHnun Pepma U 3aKOHBI TEOMETPUUECKON ONITHUKU;
- BOJIHOBOE YpaBHEHHE, IJIOCKUE U chepryecKre BOIHBI, IPUHIHI CYNIEPIO3ULIUN U HHTEPPEPEHIIUS
MOHOXPOMAaTH4ECKHX BOJIH;
- BpEMEHHas U MPOCTPAHCTBEHHAsl KOT€PEHTHOCTh HCTOYHUKA,
- npuHnun [oiirenca—®penens, audpaxuus Openens:
- mudpaxnus OpayHrodepa Ha mieny;
- CHEKTpalbHbIC MPUOOPHI U UX OCHOBHBIE XapaKTEPUCTHKHY;
- TPHUHIUIBI Qypbe-ONTHKH, IPOCTPAHCTBEHHOE (Pyphe-pa3iiokKeHNE;
- Teopus A6OGe popMUPOBAHUS ONITUYECKOTO N300PaKESHUS;
- TpuHIMIE ronorpadun, ycnosue bparra—Bynbda;
- jaucnepcus cBera, (pa3zoBas U IPyIIOBas CKOPOCTH, KIIACCHYECKasi TEOPUSl AUCIIEPCUH;
- TOJSIpU3alLysl CBETA, ECTECTBEHHBIN CBET, siBJIeHHE bprocrepa;
- JIUXPpOH3M, NOJSPOHIBL, 3aKOH Maittoca;
- JIBOMHOE JIy4denpeIoMJICHHE B OJHOOCHBIX KpUCTaUIaX, HHTEP(QEpEHLNOHHBIC SBICHUS B
KPUCTAJUIMYECKUX IIacTUHKAX, 3¢ dexr Dapanes u adpdexr Keppa;
- HEeJTMHEHHbIC ONTHYCCKUE SIBJIEHHS, HEJIMHEHHas MOosIpu3alys Cpelbl, TeHepalys BTOPOH
rapMOHUKH (YABOCHHE YacCTOTHI), (ha30BbIi CHHXPOHU3M, CaMO(OKYCHPOBKA.
YMETB!




- TPUMEHSTH U3yYeHHbIE 001IMe PU3NUeCKUe 3aKOHBI I PELICHU KOHKPETHBIX 3a1a4 110 ONTHKE:

- TIPUMEHATH 3aKOHBl I'€OMETPUYECKOWH ONTHKH INPH IMOCTPOEHHHM H300paXKEHUH B ONTUYECKHUX
CUCTEMaAX;

- pemiats ypaBHEHHMs | enbMroibua Ajs CrydaeB INIOCKUX U c(hepuiecKrX BOJIH;

- HCIIONB30BaTh MOHATHE 0 30HaX Ppenens u cnupanu OpeHens npu perIeHny 3a1ad JUPpakuuy Ha
3KpaHE C 0CEBOU CUMMETPUEH;

- HUCHOoJb30BaTh Meron Panes pemenus 3agaun Audpakiuu: BOJTHOBOE IMOJIE KaK CYNEPIIO3ULIMS
IUTOCKHMX BOJIH pa3HBIX HAIlPaBJIECHUH (IIPOCTPAHCTBEHHOE (Pyphe-pa3nokeHue);

- aHAJIM3MPOBaTh (PU3MYECKUE 3a/Jaud, BBIAEISS CYIIECTBEHHBIE M HECYIIECTBEHHBIC AaCIEKTHI
SIBJICHUs,, U HA OCHOBE IPOBEIEHHOIO aHalIM3a CTPOUTH YIPOLIEHHbIE TEOPETUYECKUE MOJIEIIU
(U3NYECKUX SBICHUH;

- IOPUMEHATh pa3jIMyHble MAaTEeMAaTH4YE€CKHE WHCTPYMEHTBl pELIeHUs 337ad UCXOAs U3
c(hOopMyYINPOBAaHHBIX (PU3UUECKUX 3aKOHOB, U MPOBOIUTH HEOOXOINMBIC aHATUTUICCKUE U YHCIICHHbIE
pacy€Thl.

BJIAJIETD:

- OCHOBHBIMH MCTOJaMH PCHICHUA 3a1a4 OIITUKU,
- OCHOBHBIMH MAaTE€MAaTUYCCKUMU UHCTPYMCHTAMHU, XaPAKTCPHbIMU JI4 3a1a4 OIITUKH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
[Inockue u  cdepuueckue  BOJHBI.
1 Onucanue BOJIH c HIOMOILBIO 2 3 6
KOMILICKCHBIX aMILTUTY/L.
) Unrepdepennuss  BomH.  [lonsitue o ) 3 6
KOTEPEHTHOCTH
3 Hudpakuus Openens u Opaynrodepa 2 3 6
4 Ontunueckue u CIIEKTpaJIbHBIC ) 3 5
UHCTPYMEHTHI
5 HOJIHpI/IEaLII:I}I BOJIH. DnemMeHTHI ) 3 6
HEJTMHEHHON ONTHKU
6 OcHOBBI KBaHTOBOW Teopuu. Jlyamusm ) 3 5
BOJIHA-4acTUIIA
7 VYpasuenue lllpenunrepa u ero cBoiicraa 2 3 6
8 KsantoBanue Bpamenus. Crinx 2 3 5
9 Crpoenue aToMOB 2 3 5
10 [ToHsiTHE O MOTOYAaCTHYHBIX KBAHTOBBIX ) 3 5
cucremax. M3ny4yenue uepHoro tena
Hroro yacos 20 30 55
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 4 (Becennuit)




1. IInockue u chepuueckue BoaHbI. OnHcaHNe BOJH C TOMOIIbI0O KOMIUICKCHBIX aMIUTUTY/L.

MOHOXpOMaTI/I‘IeCKOC ceeroBoe moise. Ilmockas MOHOXpOMAaTHU4€CKasa BOJIHA. CXOI[?[H_Ia}IC}I nu
pacxoadaiasicsa cq)epnqecxaﬂ BosHa. KomrekcHoe NpCeaACTAaBJICHUC aMINIMTYAbI U (1)&351 BOJIHBI.

2. Narepdepennus BonH. [IoHATHE 0 KOTEpPEHTHOCTH

BonHoBOe ypaBHEHHE, MOHOXPOMAaTHYECKHE BOJIHbI, KOMIUIEKCHAsl aMIUIUTy[a, YpaBHEHUE
lenpmronsia, 1iockue W cdepuueckue BOMHBL llpuHIMN cynepmo3uuuu U WHTEpHEpEeHIUSI
MOHOXpOMaTu4eckux BOJIH. BunHocts mnonoc, mmpuHa nonockl. CratucTuueckas INpupoaa
U3IYyYeHHUS KBa3MMOHOXPOMATHYECKOM BOJHBI. BpemMeHHas KOrepeHTHOCTb, (DyHKIHMS BPEMEHHOM
KOTEPEHTHOCTH, CBSI3b CO CIEKTPalIbHOH WMHTEHCHBHOCTBhIO (Teopema BuHepa—XwuHYMHA).
OrpanuyeHne Ha JONYCTUMYIO Pa3HOCTh XOda B ABYXJYYEBBIX HMHTEP(EPEHLMOHHBIX CXeMax,
COOTHOIIIEHHE HeompenaeneHHocTed. VIHTepdepeHnns TpH  HMCHONB30BAHUU  NPOTSKEHHBIX
UCTOYHHUKOB. [IpocTpaHCTBEHHasi KOTEPEHTHOCTh, (YHKUHS NPOCTPAHCTBEHHOW KOT€PEHTHOCTH,
CBSI3b C paclpefeieHHeM  HHTEHCHBHOCTH M3Iy4eHHS 10 HCTOYHUKY I(X) (Teopema Ban
Hutrepra—Llepuuke). OrpaHudeHuss Ha JOMYCTUMBIE pa3Mepbl HCTOYHHKA U amlepTypy
uHTep(dEepeHIN B IBYXIIy4eBbIX cxeMax. Jlazepsl Kak HCTOUHUKH KOT€PEHTHOTO U3ITy4eHHUS.

3. Mudpaxnus @penenst u Gpaynrodepa

Hudpakuust BonH. [lpunnun [roiirenca—@penensa. [dudpakuus Ha TOHKOM 3KpaHe. [paHuyHbIE
ycioBusi Kupxroda. BomnoBoit mapamerp. Judpakuus Ppenens. 3agadn ¢ 0CEBOW CUMMETPHEH,
3086l Openens, cnupans Openens. 30HHbIE MIACTUHKY, JUH3A. Hudpakuus Ha AONOIHUTEIBHOM
skpane, msaTHO [lyaccona. Judpakius @paynrodepa. CeetoBoe mone B 30He DpayHrodepa kak
npeobpazoanne Pypre rpanuuHoro nons. Jdudpaxkuus Opaynrodepa Ha menu, audpakIHoOHHAS
pacxomuMocTh. JIMppakIMOHHBIN TIpeien pa3pelieHus Teleckonma W MuKpockoma.  [loie B
(hOKaNBbHON TUIOCKOCTH JINH3BL.

4. Onruyeckue u CIICKTPAJIbHBIC UHCTPYMCHTHI

Hudpakuuss Ppaynrogepa. CseroBoe moine B 30He DpayHrodepa kak mpeoOpazoBanue Dypbe
rpanugHoro monsa.  Judpaknus ®DpayHrodepa Ha miend, JUPPAKIMOHHAS PACXOAUMOCTD.
JudpakunoHHBIA Ipenen pa3pelieHus Teyieckona U Mukpockona. llone B (hokaibHOM MIOCKOCTH
JIMH3BI.

5. lonapu3zanus BoiH. D1IeMEeHTHl HENMHEHHON ONTHKU

CriextpanpHble NpuOOphl: Tpu3Ma, audpakiuoHHas pemérka, uHTepdepomerp Dadbpu—Ilepo.
XapaKTepUCTUKU CIIEKTPAJIbHBIX MPHOOPOB: pa3pemaromas CrocoOHOCTh, 00JaCTh IUCIICPCUH,
ymioBast nucnepcus. Teopus A6Ge popMupoBaHMsI ONTHYECKOTO M300pa)KeHWs, TPUHIIMI JBOWHON
madpakuuu. [lonoca mpomyckaHusi ONTUYECKOH CHUCTEMBI, CBS3b C Pa3pelIaroieid ClioCOOHOCTHIO.
Paspemaromias ciocOOHOCTB PU KOTEPEHTHOM M HEKOI'€PEHTHOM OCBEILCHUH.

6. OcHOBBI KBaHTOBOI1 TeopuH. Jlyaan3m BoJHA-4aCTUIA

[Mpuanmner  Gypbe-ontuku. Meron Pames penienust 3amauu Judpakiyu: BOIHOBOE IOJNIE Kak
CYNEpIO3UIHMsA ITUIOCKHX BOJH pPa3HbIX HaNpaBlIeHUH (IIPOCTPAHCTBEHHOE (ypbe-pa3ioKeHue),
COOTHOIIIEHUE Heomnpenenénnocren. Judpakuus OpeHens Ha TEPUOAUUECKUX CTPYKTypax (dddekt
camopernpoaykiun). O0IacTh reOMETPUISCKON OTITHKH.

7. YpaBaenue lllpeaunrepa u ero cBOKMCTBA

[Mpuanmner ronorpaduu. [omorpamma ["aGopa. TonorpamMma ¢ HaKJIOHHBIM OMOPHBIM IYYKOM.
Paspematomast cmocoOHocTh romorpammbl. OObEMHasi romorpamMma, oObEMHasi pemeéTka B
perucTpupyloniei cpeze, yciaosue bparra—Bynbda.

8. KBanroBanue Bpaienus. Ciux



Hucnepcus cBera, (aszoBas M TpymmoBas ckopocTH, ¢opmyna Poanes. Kiaccudeckas Tteopus
mucriepcud. KOMIUIEKCHBIH TMOKa3aTellb MPeIOMIICHUS U NOIVIOLICHUSI CBEeTa B Cpefe. 3aTyXalolue
BOJIHBI, 3aK0oH byrepa. HopmanbHas u anomasibHast quctiepcuy. PagnoBoHbl B HOHOChEpe U AaIbHAS
paanoCBs3b.

9. CtpoeHne aTOMOB

[Monspuzauust ceera. EctecTBenHblid cBeT. SBiaeHue bproctepa. Juxpousm, MNONSPOUIbI, 3aKOH
Matoca. JIBoitHoe ITydenpeioMiIeHHe B OHOOCHBIX KpucTamiax. MHTephepeHIIMOHHbIC SBICHUS B
KpUCTaJUIMYECKUX ITutacThHKax. [loHsTne o0 uckyccTBeHHOW aHu3oTponuu. Dddexr Dapanes u

addext Keppa.

10. TTonssTHEe 0O MOrO4aCTUUHBIX KBAaHTOBBIX cucTeMax. M3imyueHue yepHoro Tena

PaneeBckoe paccesinue (paccessHue Ha (UIYKTYaIHsIX TWIOTHOCTH). DPPEKTHBHOE CEUCHHUE PACCESTHHUSL.
[Monspu3anus paccesHHOTO CBETa

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMOM AJIsl OCYIIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

* Aynutopusi, OCHaIEHHAS MYJIbTUMEIMHHBIM IPOEKTOPOM M SKPAHOM.

» OOopynoBaHue sl JEMOHCTPAIIHIA.

* VYueOHbIC ayTUTOPUH, OCHAIIEHHBIE JTOCKOH.

* Jloctyn k OubnmoTexaM y4eOHOH TeXHUUECKOH JIUTEPaTyphl, B TOM YHCIIE JIICKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIECTBICHHUS! CAMOCTOSTEILHOW PA0OTHI 00YUarOIIINXCSI.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. O6uwmit kype ¢pusuku [Tekcr] : B 5 1. T. 4 : OnTrka : yue6. nocooue ais By30B / JI. B. CuByxun .—
/ 2-e m3n., uctp. — M. : Hayka, 1985 .— 752 c.

2. OcHoBbl pusuku. Kypce obmeit dusuku [Teket] : B2 T. T. 1 : Mexanuka, SIEKTpHYECTBO U
MarHeTu3M, KojeOaHus M BOJHBI, BOJIHOBAsl ONTHKA : y4eOHuK 1yt By3oB / A. C. Kunrcer, I. P.
JlokmuH, O. A. OnpxoB .— M. : duszmariut, 2001 .— 560 c.

3. Onruka [Tekcr] : y4e6. mocobue st By3oB / E. . Bytukos ; mon pea. H. W. 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 penl. A. B. MakcumbrdeBa ; M-Bo oOpa3oBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.

PexoMmeH10BaHHast IUTEpaTypa Ul CAMOCTOATEIILHOTO N3yUYEeHUSI.

7. Kanamuukos H.I1., CmonabipeB M.A./OcHoBBI Qpu3nku B 2-x Tomax M.-Jlaboparopus 3uanuii, 2017

JomnonHurenbsHas auTeparypa

1. Kone6anus u Boiubl. BBenenue B akycTuky, paguodusuky u ontuky [Teker] : yued. mocobue asis
By30B / I. C. lopenuk ; mon pea. C. M. PeitoBa .— 3-¢ uzn. — M. : @uzmarinut, 2007 .— 656 c.

2. Onuka [Tekert] : yue6. mocobue ans us. crnerl. By3os / I. C. Jlanacoepr .— 6-e u31., CTEPEOTHIL.
— M. : ®usmatiut, 2003 , 2006, 2010 .— 848 c.

3. ®usnueckas ontuka [Texct] : yueOHuk mis By3oB / C. A. Axmanos, C. 0. Hukutua .— M
H3n-Bo MI'Y, 2004 .— 656 c.

4. Metofipl pemenus 3a1a4 B oomeM kypee ¢usukn. Onruka [Tekcr] : yue6. mocobue s By3os / B. 1.
KopsiBoB .— M. : Ctynenr, 2012 .— 344 c.

5. Bonnbl. Jludpakus. [IpoctpancTBennas ¢punbTpaius [Teker] : yae6. nocooue aist By3oB / . P.
Jlokmma ; M-Bo oOpazoBanus u Hayku PO, @en. arenctso no odpazosannto, MOTU .— M. : MOTH,
2006 .— 160c.

6. OcHoBsl onTuky [Tekct] : [yuebd. mocobue s By30B] / M. boph, 3. Boned ; iep. ¢ anrmi. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyouna ; nox pen. I. [1. Morynesnu .— M. : Hayxka, 1970 .— 855
C.



PexoMeH10BaHHasI IUTEpaTypa Ul CAMOCTOATEIILHOTO N3yUYEeHHSI.

000002898 OcnoBsl ontuku [Tekct] : [yue6. mocobue 1 By3oB] / M. bopn, 2. Bone ; nep. ¢ anr.
C. H. bpeyca, A. W. lonoamkuHa, A. A. ly6ouna ; nox pex. I. [1. Motynesnd .— M. : Hayka, 1970
—855c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://mipt.ru/education/chair/physics/S_1V/Metod 4/— meroauueckuii pasjen caira kadeapsl
Oobweit huzuku

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLECTBJICHUU 00pAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. http://mipt.ru/education/chair/physics/S IV/method/ — meTomgudaeckuii pasaen caiita kadeaps
Oo0meit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — sanextponnas 6ubimoreka MOTH, paznen «O6mas
¢$uznkar»

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

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, mydarommii kypc «OO0mias ¢u3nuKa: BOJHBI U KBAHTHD», OJDKEH HE TOJBKO U3yYUTh OOIIHE
(duznYecKue 3aKOHbBI U MMOHSTUS, HO HAYYUThCS TPUMEHSTH UX HA MIPAKTHKE.

YcnemHOe 0CBOCHHE Kypca TpeOyeT HanpsKEHHOW caMOCTOSTEILHOU padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTHUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— npopaboTKy ydeOHOTrOo Marepuaina (1Mo y4yeOHOW W Hay4HOH JIMTeparype), MOATOTOBKY OTBETOB Ha
BOTIPOCHI, MPeTHA3HAYCHHBIX JJIsi CAMOCTOSTEIILHOTO U3YUCHHS,

— pelieHue 3a/1ad, IpearacMbIX CTYICHTaM Ha MPAKTHYECKHUX 3aHITHSX;

— MOJTOTOBKY K MPaKTHYECKUAM 3aHATHIM, KOHTPOILHOW padoTe, cade 3alaHuid, IK3aMEHY.

PyKkoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

ITokazareneM BiaJieHUs] MaTepUaOM CIYXXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemiennu 3a1a4 Kaxaoe qeicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHBIC
TEOPETHUYECKUE CBEJACHHUSA M MPOBOAUTH BCE HEOOXOAUMBIC BBIYMCICHHS, TOBOAS 3a7ady 10 KOHEYHOTO
oTBeTa. 3ajada CUUTAETCS PEIIEHHOM, €CIM OHA COIEPXKHUT OOOCHOBAHHOE pEIIEHHE: CChUIKM Ha
MpUMeHsieMble (PU3NYECKUE 3aKOHBI U KOPPEKTHBIC BBIKIIAJKH, a TAK)KE TPABUIIbHBIN YUCIICHHBIA OTBET
(ecnu B 3amade eCTh YUCIOBBIC JaHHBIE).

[Ipu moAroToBKe K MPAaKTUYECKUM 3aHATUSAM HEOOXOIMMO O3HAKOMHUTBLCS C OCHOBHBIMHU MOHSITHAMU U
3aKOHaMM, KOTOPBIMU OyleT TOCBSINEHO 3aHATHE, M PEIIUTh 3aJadd, HPEAyCMOTPEHHBIC IS
MTOJITOTOBKH 110 TEME CEMHUHApA.
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PaspaGorunkm:
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyOIMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTAlUH, B TOM
YHUCIe C MCHOJNb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTO
o0ecrnieyeHHs

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(O6H_Ia$[ (I)I/IBI/IKaI BOJIHBI 1 KBAHTBD) 06y‘laIOH_[PII>'ICH JOJIKCH:

3HAThb:

- (yHIameHTambHbBIE 3aKOHBI M TOHATHS ONTHKH, a TAKXKE TPAHULIBI UX IPUMEHUMOCTH:
- npuHIMn Pepma U 3aKOHBI TEOMETPUYECKON ONTHKH;
- BOJIHOBOE YpaBHEHHE, IJIOCKUE U chpepruecKre BOIHBI, IPUHIHII CYTIEPIO3ULUN U HHTEPPEePeHIIUSL

MOHOXPOMAaTHU4YCCKHX BOJIH,

- BpPEMEHHas U IPOCTPAaHCTBEHHAsl KOT€PEHTHOCTh UCTOUYHUKA,;
- npuHnun [oirenca—®penens, audpaxuus Openens:

- mudpaxnus OpayHrodepa Ha mieny;

- CHEKTpalbHbIC MPUOOPHI U HX OCHOBHBIE XapaKTEPUCTHKHY;

- TPHUHIUIBI Qypbe-ONTHKH, IPOCTPAHCTBEHHOE (Pyphe-pa3iiokKeHNe;

- Teopus A6Ge popMUPOBAHUS ONITUYECKOTO N300paKEHUS;

- TpuHIMIE ronorpadun, ycnosue bparra—Bynbda;

- jaucnepcus ceera, (pa3zoBas U IPyIIOBas CKOPOCTH, KJIACCHYECKasi TEOPHSl AUCIIEPCUH;

- TOJSIpU3aLysl CBETA, ECTECTBEHHBIN CBET, siBJIeHHE bprocrepa;

- JIUXPpOH3M, NOJSPOHIBL, 3aKOH Maittoca;

- JIBOMHOE JIydenpeIoMJICHHE B OJHOOCHBIX KpUCTaUIaX, HHTEp(QEpEHLINOHHBIC SBICHUS B
KPUCTAJUIMYECKUX IIacTUHKAX, 3¢ dexr Dapanes u adpdexr Keppa;

- HEeJTMHEHHbIC ONTHYCCKUE SIBICHHS, HEJIMHEHHas MOoJsIpu3alys Cpelbl, TeHepalys BTOPOH
rapMOHUKH (YABOCHHE YacCTOTHI), (ha30BbIi CHHXPOHU3M, CaMO(OKYCHPOBKA.

yMeTh:

- TPUMEHSTh U3y4YeHHbIe 00IMe pU3ndecKre 3aKOHBI I PEICHUs] KOHKPETHBIX 337134 10 ONTHKE:
- TPUMEHSTh 3aKOHBI TCOMETPUYECKON ONTHUKM MPHU TMOCTPOCHHHM H300paKEHUH B ONTUYECKUX

CHCTEMAX;

- pewiats ypaBHEHUs | eabMronbua A CilydyaeB IIIOCKUX U CPepUIECKUX BOJIH;
- HCIOJIb30BaTh MOHATHE O 30HaX PpeHens u cnupanu OpeHens Npu peleHuy 3a1a4 Anppakul Ha

9KpaHe C 0CEBON CUMMETpPHEN;

- WCmoyib30Bark Meton Panes pemenus 3agaum audpakiuu: BOTHOBOE IMOJIE KaK CYIMEPIIO3UIIHS
IJIOCKUX BOJH Pa3HbIX HANpaBlieHUH (MPOCTPAHCTBEHHOE Pyphe-pasiioKeHHE);

- aHAIM3UPOBaTh (DU3MUYECKWE 3a/1a4d, BBIJCIsSS CYHIECTBEHHBIE M HECYIIECTBEHHBIE AaCIEKTHI
SIBJICHUSI, U HA OCHOBE IIPOBEAEHHOIO aHAM3a CTPOUTh YIPOIIEHHBIE TEOPETUUECKUE MOJICIHU

(DUBNYECKUX SBICHUM;

- MPUMEHATh PA3JIMYHBIE MAaTEMaTHYECKHE WHCTPYMEHTBl peHIeHHs 3ajad HUCXoAs U3
c(OpPMYIHPOBAHHBIX (PU3MUECKUX 3aKOHOB, U MPOBOAUTH HEOOXOAMMBIEC aHATUTUYECKHE U YHCIICHHBIC

pacy€Thl.
BJIA/IeTh:

- OCHOBHBIMH METOAaMHU PCHICHUS 3a1a4 OIITHUKH,
- OCHOBHBIMH MATCMATHUYCCKUMU UHCTPYMCHTAMHU, XaPAKTCPHBIMU JJIA 3a1a4 OIITUKHU.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Crmcok BOIPOCOB YCTHOTO 9K3aMEHa:

1. BonHoBoe ypaBHEHME Al KOHKPETHBIX BOJIH (CTEpXEHb, CTPYHA, 3BYK B MJ€aJbHOM ras3e,
3JIEKTPOMAarHUTHbIE BOJIHBI). CKOPOCTH BOJIHBI.

2. BozOyxnenue BonH. JunonsHbIN nsnydarens. PacipocTpanenue BoaH. BomHOBOE conpoTHBIICHNE.
[1710THOCTB ¥ TOTOK SHEPTUHU BOJHBI.

3. HHrepdepeHuus IByX rapmMoHuueckux BosH. Kiaccmueckue HHTEp(EPEHIIMOHHBIE OIBITHI.
[IpocTpancTBeHHAs U BpeMEHHAsI KOT€PEHTHOCTb.

4.  Judpaxous. Ipunuun [Nolirenca-®penens-Kupxroda. dudpakmus DpeHenss Ha dKpaHax c
oceBoil cummeTtpueil. Mcnonbp3oBanue cripanu @penens. 30HHas MIACTHHKA U JTMH3A.

5. Judpakuus Opaynrodepa na memu. Crnmpans Kopraro. MHoromyueBas wuHTepdepeHIIHs.
JuppakunoHHas penerka.

6. Bausnue pudpakuuum Ha paboTy ONTUYECKHMX HMHCTPYMEHTOB (MHKDPOCKOI, TEJECKOIN) H
paznoI0KaTOPOB.

7. Jndpakuus Ha TPEXMEPHBIX CTPYKTypaX. PEHTTeHOCTPYKTYPHBIN aHAIN3.
8. Bomna Ha rpanuie aByx cpea. Koaddumnments: orpaskenus u npomyckanus. @opmynsl OpeHers.

9.  Crostume BonHBL. MMmnynec BonHbl. COOCTBEHHBIE YacTOTHI OZHOMEPHBIX  PE30HATOPOB.
TpexmepHbIE MOABI.

10. Hucnepcus BonH. I'pynnoas ckopocts. lucnepcust B BOJHOBOE U I1azMe. Kpurepuid coxpaneHust
(hopMBI UMITYJILCHOTO CUTHAJIA B TUCTIEPCHON Cpe/ie.

11. Tonapuzanysa MOHOXPOMAaTHYECKOW BOJHBI: JIMHEHHAs, Kpyromas, »UIMOTHYEcKas. Bparienue
IJIOCKOCTH nosipu3anuu. [IoHATHE O KpUCTAIIOONTHKE.

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

13. PaBHOBecHOEe u3aydyeHHEe. [IMOTHOCTH JYYHCTOW SHEPrUM U TUIOTHOCTh €€ TOTOKA. 3aKOHBI
Kupxroda, [Tnanka, Penes-/Ixxunca, Credana-bonbiimana, Buna.

14. DnemenTsl Teopuu sazepa. KoaddumuenTsl DiiHImTeliHa. YCIOBUE BO3HHUKHOBEHUS! TEHEPAIIWH.
CriexTp u3nmy4yeHus jas3epa.

BUJIET Nel
1. Bompoc 1o BeIOODY.

2.BonHoBoe ypaBHeHUE. MoOHOXpoMaThueckue BOJHBL. KomIiuiekcHas aMmImuTyaa. YpaBHEHHE
I'eapmronena.

BMJIET Ne2

1. Bonpoc 1o BeIOODY.

2. MoHoxpoMarnueckue BoIHbI. KoMIUIekcHas aMIIUTyAa. YpaBHEHHE TUIOCKON U cpe-pHuecKoil BOJH.
[Ipunumn cynepno3uunu, vHTEpPEepeHIHns.

BMJIET Ne3

1. Bompoc 1o BeIOODY.

2. WNurepdepeHurss MOHOXpOMaTH4ecKMX BOJH. MHTepdepeHums miaocko u chepuyue-cKoil BOJH.
Iuprna nHTEpPEpPEHIIMOHHBIX TTOJ0C. BUIHOCTSH mooc.

BIJIET Ne4

1. Bompoc 1o BeIOODY.

2. BnusiHMEe HEMOHOXPOMAaTHMYHOCTM CBETa Ha BUAHOCTh HMHTEp(EepeHUMOHHBIX Nonoc. DyHKIMA
BpEMEHHOM KOrepeHTHOCTH. CBs3b BpeMEHH KOTEPEHTHOCTHM C UIMPUHON crekTpa. Teopema
Bunepa-Xununna. CooTHOLIEHHE HEONPEACIEHHOCTEH.

BUJIET Ne5

1. Bompoc 1o BeIOODY.

2. BumHOCTh UHTEP(EPEHIMOHHBIX TIOJIOC M €€ CBSI3b CO CTEHNEHbIO KOTEPEHTHOCTH IIpU
UC-TIOJI30BAaHUM KBa3UMOHOXPOMAaTHUECKUX HMCTOYHUKOB cBeTa. OleHKa MaKCUMaJbHOIO YHCia
HaOJII01aeMBbIX 1oJI0C. MaKCUMaIbHO JOIMYCTHMAs pa3HOCTh X0/a B MHTEP()EPEHIIMOHHBIX ObITAX.



Kpurepun onennBanus
1. 3aymaua pemena BepHO (T. €. MPUBEICHO 000CHOBaHHOE MPaBWIILHOE pelieHue). Bo3aMoxxHO Hanmdme
MEJIKMX HeJ0YETOB (HECYLIeCTBEHHbIE apu(MeTHuecKre OmuoKm).- 2 0ai.
2. 3agava perieHa MpaBUIbHO, HO OTCYTCTBYET YMCIICHHBIA OTBET, WJIM YUCIICHHBIA OTBET HA MOPSIOK
u OoJiee OTIMYAETCs OT MPaBUILHOTO. - 1,5 Gar.
3. 3agaua He pemieHa, HO OCHOBHbIE ()M3MYECKUE 3aKOHBI, HEOOXOOMMBIC [UIsl pelle-HHUf,
copMynUpOBaHbl MPAaBWIBHO (IIPU 3TOM BBHIKJIAAKH Ha4aTbl, HO HE JOBEJCHHI 10 KOHIA, JHUOO B
BBIKJIaJIKaX €CTh CYIIECTBEHHbIE OIIMOKH, MPUBEAIINE K HEBEPHOMY pPEIICHUI0). - 1 Oai.

4. 3amaua He pemeHa. OcHOBHble (H3MUYECKHE 3aKOHBI, HEOOXOAWMBIC Ui PEUICHHS,
chopMyIIMpOBaHbl MPaBWIbHO. BeIKiagku au00 OTCYTCTBYIOT, JIMOO OHM WM3HAdajibHO HEBEpHHIL.- 0,5
6ai.

5. 3apava He penieHa, HO Oblia Oe3ycIienHas OMbITKA PelHTh. - ) Oar.
6. TlombITKM pemuTh 3a1a4y He ObLI0. - () Gaur.

Utorosas ouenka 3a pabory (mo 10-0amnbHOHN mIKanie) ompenensercss Kak cyMMa OajuloB MO BCEM
3ajjayaM C OKpyIieHueM o Ommkaifmero (cBepxy) menoro. B nanpHellieM OHa y4YUTHIBAaeTCS Ha
YCTHOM 3K3aMEHE IIPH BHICTABIEHUN UTOTOBOM 3K3aMEHALIMOHHOM OLEHKHM 1o nuctuiuinae. OneHka 3a
MUCHbMEHHYIO 4YacTh DK3aMEHa OIpeaeisieT MaKCHMAaIbHYI0 HWTOTOBYIO OIICHKY 3a 2JK3aMeH. B
UCKJIIOYUTENBHBIX CIIy4asX, €CJIM Ha YCTHOM YacTH dK3aMeHa CTYIEHT JEMOHCTPUPYET MPEBOCXOAHBIC
TEOpETHUYECKUE 3HAHUSI U YPOBEHb IMOHUMAaHUS TIPEIMETa, UTOTOBAs OIIEHKA C COMIACHS JIEKTOpa Kypca
MOJKET OBITh TIOBBITIICHA, HO HE Ooree ueM Ha 2 Oaya (o 10-6amipHON mIKae).

KPUTEPHUU OUEHMBAHUSA OTBETOB CTYJEHTA HA YCTHOM 3K3AMEHE

Ha yctHOM 3K3ameHe 5K3aMEHATOp OIEHUBAET OTBET CTYJAEHTa B IIEJIOM U BBICTABIIAET OICHKY
COMNIACHO NPUBEACHHBIM HUXKE KPUTEPUSIM U M3JIOKCHHBIM BBIIEC 3aMEUYaHUSIM KacaTeIbHO
NHUCbMEHHON YacTH dK3aMeHa:

. Onenka «ommyao (10)»  BeIcTaBIseTCS  CTYIEHTY, IIOKa3aBLUIEMYy BCECTOPOHHHE
CHCTEeMaTH3UPOBaHHBIE TIIyOOKHE 3HAHHMS IPOTpaMMbl JUCLUUIUIMHBI M 3a €€ MIpeienaMu, a Takxke
YMEHHE YBEPEHHO MPUMEHATH UX Ha MPAKTHKE PY PELICHUH CIIOKHBIX HECTAaHAAPTHBIX 3a/1a4.

. Ouenka «ommuyHO (9)»  BBICTaBISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE
CHUCTEMaTU3UPOBaHHbIC MyOOKHE 3HAHMS MPOTrpaMMbl AMCLMUIUIMHBI U1 YMEHUE YBEPEHHO NMPHUMEHSTH
UX Ha NPaKTHKE NP PeIICHNU HECTaHJapTHBIX 3a1ad.

. Ouenka «ommyHO (8)»  BBICTaBISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE
CHUCTEMaTU3UPOBaHHbIC MyOOKHE 3HAHHS MPOTrPaMMbl AMCLMUIUIMHBI U1 YMEHHE YBEPEHHO NMPHUMEHSTH
UX Ha MPaKTHUKE IPU PEIIeHNH HECTaHIAPTHBIX 3a/1a4, OHAKO JOMyCTUBIIEMY HEKOTOPbIC HETOYHOCTH
MpH OTBETE.

*  Ormenka «xopoo (7)» BBICTAaBISETCA CTYACHTY, €CIM OH MPOAEMOHCTPUPOBAT TBEPOE 3HAHUE U
YBEPEHHOE IMOHMMaHHE MaTepualia NPOTrpamMMbl AWCUUIUIMHBL M YMEHHE CBOOOIHO IPHUMEHSTH
¢bu3nuecKue 3aKOHBI Ha MPAKTHKE TIPU PEILICHUU TUTIOBBIX 33/a4.

*  Omnenka «xopomo (6)» BBICTaBISIETCS CTYIEHTY, €CIIM OH HPOJEMOHCTPUPOBAI TBEPAOE 3HAHUE
Marepuajia MporpaMMbl JUCHUILIMHBL U YMEHUE NPUMEHATh (U3MYECKHE 3aKOHBI Ha MpPAKTHKE HpU
pEIICHUH TUITOBBIX 3a7ay.

*  Ormenka «xopoo (5)» BBICTABISETCA CTYICHTY, €CJIM OH MPOAEMOHCTPUPOBAJI TBEPAOE 3HAHUE U
MOHMMaHUE Marepuajia NPOrpaMMbl AWCUUIUIMHBL U YMEHHE NPUMEHATH (PU3MUYECKHE 3aKOHBI Ha
MPaKTHKE IPU PEIICHUU TUIIOBBIX 3a]a4, OAHAKO JOIYCTWII IIPU OTBETE PsiJl TPyOBIX HETOUHOCTEH.

. OneHka «ynOBIETBOPUTEIHLHO (4)» BBICTaBISACTCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHBII
XapakTep 3HaHWH, JOIMYCKAaBIIEMY HETOYHOCTH B (DOPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H M BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JajbHEHIIEr0 00yYeHHSI.

. OreHka «yIOBIETBOPUTEIBHO (3)» BBICTABISICTCS CTYACHTY, IOKa3aBHIeMy (parMeHTapHBIN
XapakTep 3HaHWH, JONMyCKaBlIeMy I'pyOble OIMIMOKH B (POPMYTUPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
TIOHSITHI, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCTHIC 3aa4H M BIIaJCHUE
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMY ISl AajbHEHIIEro o0yueHus.

* OleHKa «HEYIOBIECTBOPUTEIHHO (2)» WU «HEYIOBIETBOPHUTEIHHO (1)» BBICTABISETCS CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYMTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IPOrPaMMBI, CHCTEMaTHYECKH
JIOITyCcKaeT TpyOble OMMOKU MpH (POpMYIMPOBAHUU OCHOBHBIX (PM3WYECKUX 3aKOHOB HMJIM HECITOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe [UIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



Ha nuceMeHHOM 4acTH 3K3aMeHa CTYIEHTY IpeuiaracTesl pemuTh S5 3aaad. Bee npepiaraemele 3agadu
MPEICTABISIOT CO00I OpUTHHATIBHBIE aBTOPCKUE 33/1a4H, CTICHUAIBHO MTOATOTOBICHHBIE JUIsl SK3aMEHa.

VYerHas 4acTh 9K3aMeHa MPOXOAUT 1o OmiietaM. B kaxaoMm OuiieTe ConepKUTCsi TEOPETUIECKUI BOIPOC
U3 TPUBEACHHOTO HMXKE CIHMCKAa IK3aMEHAIMOHHBIX BOIPOCOB. KpoMme TOro, CTyneHTy mpenjiaraercs
M3JIOKUTh TIOATOTOBJICHHBIN 3apaHee «BOIPOC IO BBIOOPY», KOTOPBIM, MOXKET ObIThb, KaK OIWH W3
MIyHKTOB MPUBEIEHHOTO HIKE CIHCKA, TaK U JI000# BOMpoc, 3aTparuBacMblii B U3y4aeMOM Kypce WIH
HETIOCPE/ICTBEHHO CBS3aHHBIH ¢ HUM. B KadecTBe Bompoca Mo BBIOOPY MOTYT OBITH H3JIOXKEHBI
PE3yNbTaThl IPOAETIAHHOM CTYIEHTOM J1a00paTOpHOil paboThI



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

[TpomesxyTouHas aTrecTanus 1no AucuuminHe «O0mas Gu3uKa: BOJIHBI U KBAHTBI» OCYIIECTBIIS-
eTcs B popMe dK3aMeHa. DK3aMEH COCTOUT U3 IBYX YaCTeH: MPOBOAUTCS B TUCBMEHHON M YCTHOM

dbopwme.

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

VYcTHas yacTh 3K3aMeHa MPOXOIUT MO Omiieram. B kaxmaom Ouiere coaepKUTCs TeOPETHUECKHUM
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 JIIOOOH BOIIPOC, 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 BoHbl. KoMmIuiekcHast ammuinTyaa. Y paBHe-
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. [lIupuHa unTEephepeHIMOHHbIX ToJ0¢c. BuaHocTs nooc.

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. COOTHOILIEHUE HEOIIPENEIEHHOCTEM.

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

6. Amneprypa HHTepPEpPEHIIMOHHOIN CXEMBI U BIMSIHHE Pa3MEpOB HCTOYHUKA HA BUIHOCTH WH-
TeppepeHInOHHbIX Mosnoc. DyHKIMSA MPOCTPAHCTBEHHOM KorepeHTHocTU. Pamguyc mpo-
CTPAHCTBEHHON KOI'€PEHTHOCTH.

7. Cps3b paguyca NpOCTPAHCTBEHHON KOT€PEHTHOCTH C YIJIOBBIM pa3MepOM MPOTSKEHHOTO
uctounuka. Teopema Ban-llutrepra-Llepurke. BuaHocTs HHTEpPEPEHIMOHHBIX 11OJI0C 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. Pagunyc mpocTpaHCTBEHHOM KOT€pEHTHOCTH M OrpaHHUYEHHE Ha JIONyCTUMBIE pa3Mephl UcC-
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 kpyriom otBepctun. Crnpans @penens. [IatHo [lyaccona u ycio-
BUS €T0 HAOIIOIEHU.

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

13. BomHoBo# mapametp. YcioBue 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 crnocoOHOCTh Teme-
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 TpOCTpaHCTBEHHOH puabTpanu. Metoasl HaOIr0A€HUS (a30BbIX CTPYKTYP.
[Tone B hokanbHOM MmockocTy JnH3bL. CBsI3b ¢ mpeoOpa3oBaHueM Dyphbe.

Judpaxus Ha aMIUIUTYAHOU U (pa30BOM CHHYCOUIAIbHOM peIIeTKeE.

Metoap! HaOMIOACHNS TPO3PAYHBIX ((ha30BBIX) CTPYKTYP. MeTobl TEMHOTO TOJIS U (ha3o-
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 BOJHBI B OTHOOCHBIX KpHcTamiax. OObIKHOBEHHAs M HEOOBIKHOBEHHAS
BOJIHBL. KprcTanminueckue rmactuaku A/2 u y/4.

JIBynyuenpenomiienue. MIHTepdepeHys noispu30BaHHbIX BOJIH.

Henuneitnas nongpusanus cpenpl. [ eHepanys BTOpoi rapMOHUKHU. Y clIoBHE (a30BOTr0 CHH-
xpoHu3Ma. OnTuyeckoe BHIIPSIMIICHHUE.

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
noiHoe orpaxenue. Koadduipent npenomienus Boasi N, =4/3, macnan, =1.5. U3 ka-

KOH CpCAabl NOJIKCH MMaaaThb cBet?



e K ronkoii paccenBaroreit aun3e ¢ pokycHbIM pacctosiaueM f =—120 cm, mprcIOHEeH TOH-

KWW CErMEHT CTEKJISTHHO# cdepbl, umeromieit paguyc R =40 cMm. Haiitu ¢pokycHoe paccro-
SIHUE TTOJTYYUBIIICHCS COCTABHOM JIMH3BI, eciii K03 duineHT npeaomienus crexian =1.5

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

Iy4YKOB CBETa, €CJIM MHTEHCUBHOCTD nepBoro pasHa |, Broporo —41,, a paznocts xo1a

MEKIy HUMH cocTaBisieT A/ 6.

e Haiitu paccTosiHue oT mienei 10 skpana B onbite FOHra, eciu mmpruHa nHTEpEpEHIIHOH-
HBIX [10JIOC paBHA AX =1 MM, uHTEpBa Mex 1y mieasmu d =1 MM, HCITOJIB3YETCst MOHOXPO-
Matuuyeckuii cBeT ¢ A =500 HM.

e [lpu KakMX PacCTOSIHHSAX MEXIYy HIeIAMHU B omnbiTe KOHra MOKHO yBHIACTH HHTEphEpEH-

IIMEO HA SKPaHe, eCIU yII0BO# pa3Mep ncrounnka papen 10~ pay. CBeT CUMTaTh 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 HeroToHa, ais ceera ¢ A = 500 HM , ipu UCTIONB-
30BaHUH IUIOCKOBBITYKIION JIMH3BI C PAyCOM KPUBH3HBI R =1M.

e OrtBepctue guamerpoM D =1mMm ocBemaercs IUI0CKONApaUIEIbHBIM CBETOM C
A =500 M, co3mgaBas Ha 3kpaHe, Ha paccrosHum L=0.1M, mudpakiuoHHOE MSITHO.
OnpenenuTs YUCII0 OTKPBITHIX 30H Dpenens.

e OrtBepcTHE C MPUIOKEHHOMN K HEMY JIMH30# OCBEIIACTCS ITYYKOM CBETa C HHTCHCUBHOCTBIO
l,. B oTBepcTHE ymemaercs qBe ¢ MOJIOBUHOM 30HBI DpeHes, eciii cMOTpeTh U3 hokyca.

HaiiTu NHTEHCUBHOCTH CBETA B HEM.

e Illens mupunoiid =0.1Mm ocBemaercss nmapawienbHbiM cBeToM ¢A =500 aMm. K Heit
npuiiokeHa nmuH3a ¢ GokycHbIM pacctosiHueM f =30 cm. Haiitu mupuny Hanbomnee spkoit
MOJIOCHI Ha 9KpaHe, PaCMoI0KEHHOM B (POKATBHOM MIIOCKOCTH.

e OrtBepctre paanyca R OCBEIIEHO MTyYKOM CBeTa ¢ JUIMHHOW BOJIHBIA . Ha kakom pacctosi-
HUU L J0mKHA HaX0IUThCS TOUKA HAOIIOACHH S, UTO ObI AUGPAKIINIO MOKHO OBLIO CUUTATh
®paynrogepoBoii? (0OTBET NPeAOCTaBUTH B BUJIE « L MHOTO Ooibliie (MEHbIIE) TAKOT0-TO
XapaKTepHOTO pa3Mepar)

e [Ipu moBopoTe KpHcTaiia BO BpallalolIeMcss pEHTTEHOBCKUM CHEeKTporpade, oTpakeH-

HBIi MaKCMMyM B TMEpPBBIA pa3 BO3HHWKaeT mpu yriie ckoibxenus30° . TlocrosHHas pe-
metku kpuctauia pasia d =0.2 uM. HaiiTu [UMHY BOJHBI H3y9aeMOTO PEHTI€HOBCKOTO
U3ITy4EHUS.

4. Kputepuu onleHNBaHUA

ITo pe3ynbraram pemeHus 3ajad NMCbMEHHON YacTH SK3aMeEHa 3a KaXIyI0 3a7a4y BBICTaBIISIETCS

oT 0 10 3 6aI0B COTJacHO CIEAYIOIIUM KPUTEPUSIM:

3 6asuta: 3agaua pelieHa MoJHOCTBIO BEPHO (T. €. IPUBEACHBI IPaBUILHOE 000CHOBAHHOE
pellieHre U JaHbl OTBETHI Ha BCE BOIMPOCH! 3a1auM). BO3MOXKHO Hanuyue MeNKHX HEeIO4YETOB
(omMCKH, HECYILIECTBEHHbIE apr(PMETHUECKHE OLTHOKH).

2 Gamia: 3ajaya peleHa, X0/l pelleHus 3a/1aul B LIEJIOM BEPEH, HO €CTh CYLIECTBEHHBIE
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 ypaBHeHHE. MoHOXpoMaThdecKkue BOJIHbL. KomIiekcHas aMminTyaa. Y pas-
HeHue [ enbmrosibia.

BUJIET Neo2

1. Boripoc mo BeIOOpY.

2. MoHoxpomaTHdeckue BOHBI. KoMIiekcHas amMIuntyna. Y paBHEHHE TUIOCKOH 1 cde-
pudeckoit BosiH. [IpuHnumn cynepno3uiuu, nHTeppepeHIus.

BUWJIET Ne3

1. Bomipoc o BeIOOpY.

2. NHTepdepeHyst MOHOXpOMaTHYeCKUX BOJIH. MIHTepdepeHLus miockoi u chepude-
ckoii BosiH. Illuprna uHTEpPepeHIMOHHBIX ToJI0¢. BuaHOCTh MOJIOC.

BUJIET Ne4

1. Bonipoc 1o BeIOODY.

2. Bausinue HEMOHOXPOMATUYHOCTH CBCTAa HA BUAHOCTDH I/IHTep(l)epeHHI/IOHHI)IX I10JI0C.
@yHKIUA BpEMEHHOW KOrepeHTHOCTU. CBS3b BPEMEHU KOT'€PEHTHOCTH C IIUPUHOM CIIEK-
Tpa. Teopema Bunepa-Xununna. COOTHOIIEHHE HEONPEACTEHHOCTEM.

BUJIET Ne5

1. Bonipoc 1o BeIOODY.

2. BugHocTh HHTEP()EPEHIMOHHBIX TOJIOC U €€ CBA3bh CO CTENEHBIO KOTEPEHTHOCTH TPU
WCIIO0JIb30BAaHUH KBA3UMOHOXPOMATUYECKUX UCTOYHUKOB cBeTa. OIeHKa MaKCUMalIbHOTO
yrciaa HaOIrogaeMbIX Mmojioc. MakCuMallbHO JOMYCTHMAsl Pa3HOCTh X0/a B HHTep(hepeH-
LUOHHBIX ONBITAX.



