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: OKOHOMHKaA
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 Cnocoben nmpuMeHsTh 3HaHUs (Ha OIIK-1.1 TIlpumenser MareMaTHUyecKWii ammapar s
MIPOMEKYTOUHOM YPOBHE) SKOHOMUYECKOIH pEILIEHUS TUITOBBIX SKOHOMUYECKUX 3a7ad

TEOpUH NIPH PELICHUH PUKIIATHBIX 3a]a4

[IK-10.2 VYmeer cTpouTh MaTEMaTUYECKUE MOMAEIU IS
ONMHMCAHMSI W WCCIEAOBAaHUSA TPOIECCOB U SBICHHA B
SKOHOMHYECKUX CUCTEMAX

IMK-10 CniocobeH npoBOAUTEL MOICTHPOBAHNE
SKOHOMUYECKHUX MPOIIECCOB U CUCTEM

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

- (yHIaMeHTaIbHBIC 3aKOHBI M TOHSATHS ONTHKH, @ TAK)KE TPAHUIIBI HX TPUMEHUMOCTH:
- npuHuun depma 1 3aKOHbI TEOMETPUUECKOMN ONTHUKY;
- BOJIHOBOE YpaBHEHHE, IUIOCKUE M cPpepHyeCKHe BOJIHBI, IIPHHIMIT CYTIEPIIO3HIUN U HHTEPPEPSHIIUSL
MOHOXPOMAaTHYECKUX BOJIH;
- BpEMEHHas U MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh HCTOYHHUKA,
- npunnn [oirenca—®penens, nudpaxus Openens:
- mudpaxnus Opaynrodepa Ha LIeny;
- CIIEKTpaJIbHbIC PHOOPHI U MX OCHOBHBIE XapaKTEPHCTHKH;
- NpHUHIUIEI Qypbe-ONTHKH, IPOCTPAHCTBEHHOE (yphe-pa3iioKeHNE;
- Teopus AGGe (OpMHUPOBAHHUST ONITUIECKOTO N300PaKEHHS,;
- TNPUHIMIIEI TosorpaduH, yciosue bparra—Bynbda;
- Jucriepcusi cBeTa, (a3oBas M IPyNIIoOBas CKOPOCTH, KJIacCHYECKasi TEOPHsl AUCIEPCHH;
- ToNspU3alMs CBETa, €CTECTBEHHBIN CBET, siBleHne bprocrepa;
- IUXPOM3M, TOJIIPOMIBI, 3aKOH Maioca;
- JIBOMHOE JTy4erpesOMICHHE B OIHOOCHBIX KpPUCTaUIaX, HHTEP(PEPEHINOHHBIC SIBICHUS B
KpUCTAJUTMYECKUX TIacTUHKAX, 3 ekt Dapanes u apdexr Keppa;
- HEJIMHEWHBIE ONTUYECKUE SIBICHUS, HEJIMHEHHAs TIONspU3alus Cpeubl, TeHEepalus BTOPOW
rapMOHUKH (YIBOCHUE YaCTOTHI), (Da30BbIl 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.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: OKOHOMHKA

npo¢uIb NOArOTOBKH: VYrpasiieHre HHHOBAIMSMU B OM3HECE
®dusrex-1kona Ou3Heca BEICOKUX TEXHOJIOTHI
kageapa obueit pusnku

KYpC: 2

KBaJIH(UKALUS: OakanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH
PaspaGorunkm:

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Cnocoben nmpuMeHsTh 3HaHUs (Ha OIIK-1.1 TIlpumenser MaremMaTHyecKwii ammapar s
MIPOMEKYTOYHOM YPOBHE) SKOHOMUYECKOIH pEILICHUS TUITOBBIX SKOHOMUYECKUX 3a7ad

TEOpUH NIPH PELICHUH IPUKIIATHBIX 3aa4

[IK-10.2 VYmeer cTpouTh MaTEMaTUYECKUE MOMAEIU IS
ONMHMCAHMSI W WCCIEAOBAaHUSA TPOIECCOB U SBICHHA B
SKOHOMHYECKUX CUCTEMAX

[MK-10 CniocobeH mpoBOAUTEL MOIETHPOBAHNE
9KOHOMUYECKHUX MPOIIECCOB U CUCTEM

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydenust auciuIuinHbl «O01as Gu3nKa: BOTHBI M KBAHTHDY 00YYaIONIUICS JOIDKEH:

3HATh:
- (yHIaMeHTaIbHBIC 3aKOHBI M TOHSATHS ONTHKH, @ TAK)KE TPAHUIIBI HX IPUMEHUMOCTH:
- npuHuun depma 1 3aKOHbI TEOMETPUUECKOMN ONTHUKY;
- BOJIHOBOE YpaBHEHHE, IUIOCKUE M cpepHyeCKHe BOJIHBI, IIPHHIHUII CYTIEPIIO3HIUN U HHTEPPEePEHIIUSI
MOHOXPOMaTHYECKUX BOJIH;
- BpEMEHHas U MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh NCTOYHHUKA,
- npunin oirenca—®penens, nudpaxus Openens:
- mudpaxuus Opaynrodepa Ha LIeny;
- CIEKTpaJIbHbIE PHOOPHI U MX OCHOBHBIE XapaKTEPUCTHKH;
- NpHUHIUIEI (ypbe-ONTHKH, IIPOCTPAHCTBEHHOE (yphe-pa3iioKeHNE;
- Teopus AGGe HOpMHUPOBAHHUST ONITUIECKOTO N300PaKEHHS,
- TNPHUHIMIIEI TosorpaduH, ycioue bparra—Bynbda;
- Jucriepcus cBeTa, (a3oBas U IPyNIoOBas CKOPOCTH, KJIacCHYECKasi TEOPHsl AUCHIEPCHH;
- TONspU3alMs CBETa, €CTECTBEHHBIN CBET, siBleHNe bprocrepa;
- IUXPOM3M, TOJIIPOMIBI, 3aKOH Maioca;
- JIBOMHOE JTy4erpeoOMJICHHE B OIHOOCHBIX KpPUCTaUIaX, HHTEP(PEPEHIMOHHBIC SIBICHUS B
KpUCTAJUTMYECKUX TIacTUHKAX, 3pdexr Dapanes u adpdexr Keppa;
- HEJIMHEWHBIE ONTUYECKUE SIBICHUS, HEJIMHEHHAs TIONspU3alus Cpenbl, TeHepalus BTOPOW
rapMOHUKH (YIBOCHUE YaCTOTHI), (Da30BbIl CHHXPOHU3M, CaMO(OKYCHPOBKA.

yMeThb:
- TPUMEHSTH U3y4YeHHbIE 00IIMe PU3HMIeCKIe 3aKOHBI IS PEHICHHUs] KOHKPETHBIX 3334 10 ONTHKE:
- TPUMEHATH 3aKOHBl I'€OMETPUYECKOH ONTHKH INPH IMOCTPOEHHM H300paXKEHUH B ONTUYECKHUX
CHCTEMaX;
- pemiats ypaBHEHHMs | enbMroibua Ajs CrydaeB INIOCKUX U c(hepuiecKuX BOJIH;
- WCTONIb30BaTh MOHATHE 0 30HaX PpeHens u cnupanu OpeHens npu pemeHny 3a1a4 Auppakuun Ha
3KpaHE C 0CEBOM CUMMETPUEH;
- HCHONB30BaTh MeToj Pames pemieHus 3amgadu qudpaxivy: BOJHOBOE IIOJIE KaK CYNEPIIO3HIIUS
IUIOCKHMX BOJIH pa3HBIX HAIIPaBJIEHUH (IIPOCTPAHCTBEHHOE (Pyphe-pas3nokeHue);
- aHAJIM3UPOBATh (PU3MUYECKHE 33/a4d, BBIJICISS CYNIECTBEHHBIC M HECYIIECTBCHHBIC AaCIEKTHI
SBJICHUS, ¥ Ha OCHOBE IPOBEAEHHOTO aHalIM3a CTPOUTH YHPOUIEHHBIE TEOPETUYECKHUE MOAEIH
(U3NUECKUX SBICHHIA;
- INPUMEHATh PA3IUYHBIE MaTeMaTHUeCKHEe WHCTPYMEHTHI peLIeHus 3aJad HUCXOousd U3
Cc(OPMYITHPOBAHHBIX (PU3MUECKUX 3aKOHOB, H MPOBOAUTH HEOOXOAMMBIC aHATUTHYCCKHE U YHCICHHBIC
pacy€Thl.

BJIA/1eTh:
- OCHOBHBIMH METOJaMH PEIICHHS 3a71a4 ONTHKH;
- OCHOBHBIMHM MaTe€MaTHYECKUMH MHCTPYMEHTAMH, XapaKTEPHBIMH VIS 33/1a4 ONTHKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Crucok BOIIPOCOB YCTHOT'O 3K3aMCHa:

1. BonHoBoe ypaBHEHHME Al KOHKPETHBIX BOJIH (CTEpXEHb, CTPYHA, 3BYK B HJEAJIbHOM Tase,
3NIEKTPOMArHUTHBIE BOJIHBI). CKOPOCTH BOJIHEI.

2. Bo30yxaenne BoiH. JIumonbHbIi w3nydatens. PacnpocTpanenne BonH. BonHOBOE conpoTHBIeHHE.
[I1OTHOCTE ¥ MOTOK SHEPTUU BOJIHEI.

3. Harepdepenmus nByx rapMoHMYECKHUX BOJH. Kiaccudeckue HHTEP(HEPCHIIMOHHBIE OTIBITHI.
[IpocTpancTBEeHHas U BPEMEHHASI KOT€PEHTHOCTb.

4.  Jludpaxnus. Ilpunmun [Noiirenca-®penens-Kupxroda. dudpaknus DpeHens Ha dKpaHax c
oceBoii cumMeTpueid. Mcnonb3oBanue crimpanu ®penerns. 30HHas TUIACTUHKA U JIMH3A.

5. [Judpakuus Opaynrodepa na menu. Croumpans Kopraro. MuoromyudeBass wunTepdepeHuus.
JudpakunonHas penieTka.

6. Bmusane mudpaknum Ha paboTy ONTHYECKHMX HMHCTPYMEHTOB (MHKPOCKOI, TEJIECKON) H
PaIuoIOKaTOPOB.

7. Hdudpakums Ha TPEXMEPHBIX CTPYKTypaxX. PEHTTeHOCTPYKTYpHBIHM aHANN3.
8. Bonna Ha rpanune aByx cpell. KoadduuuenTs! orpaxenus u nponyckanus. @opmyisl Openens.

9.  Crossune BonHbl. HMmmynsc BosnHbl. CoOOCTBEHHBIE 4YacTOTHI OJHOMEPHBIX  PE30HATOPOB.
TpexmMepHbIe MOJBI.

10. {ucniepcus BonH. ['pymnmoBast ckopocts. Jlucnepcust B BOIHOBOE U ma3Me. Kputepuit coxpaneHus
(hOopMBI UMITYJILCHOTO CUTHAJIA B TUCIIEPCHON Ccpefe.

11. Tlonspuzamusi MOHOXPOMATHYECKOM BOJIHBL: JIMHEHAs, Kpyromas, 3JUIMOTHYECKas. Bpamienue
IJIOCKOCTH moJsipu3anuu. [loHsATHE O KPUCTAIOONTHKE.

12. Dddexr dornepa. Tumbl yimmpeHus CeKTPaibHbBIX JIUHUH B rase.

13. PaBHOBecHOe wu3imyuyeHHe. [IMOTHOCTH JyYHMCTONM 3HEPTHMH W IJIOTHOCTH €€ TOTOKa. 3aKOHBI
Kupxroda, IInanka, Penes-/xunca, Credana-bonpiimana, Buna.

14. Dnementsl Teopuu Jsazepa. Koapduuuentsr DiiHimreliHa. YciIoBUE BO3HHUKHOBEHHUS T'€HEPALIUU.
Criextp u3nmyueHus ja3epa.

BUJIET Nel
1. Bompoc o BeIOODY.

2.BonHoBoe ypaBHeHue. MoHoOXxpomaruueckue BOJHBL. KomrulekcHas aMmmiuTyna. YpaBHEHHE
I'eapMronsna.

BUJIET Ne2

1. Bompoc 1o BeIOOpY.

2. MoHoxpoMaTuieckre BoJHbL. KoMIuiekcHas aMIuUTyaa. YpaBHEHUE TUIOCKOU U che-pruecKoi BOJIH.
[MpuHIMT cyneprio3unyu, HHTEpQEpeHITHS.

BUJIET Ne3

1. Bonpoc 1o BeIOODY.

2. Wurepdepennnss MOHOXpoMaruieckux BoNH. MHrepdepeHmms miaockoi u chepryue-cKoil BOJH.
[upuna untepdepeHIMOHHBIX mojioc. BuaHocTs nonoc.

BUJIET Ne4
1. Bompoc 1o BeIOODY.

2. BinsHMe HEMOHOXPOMATMYHOCTH CBETa HAa BHJIHOCTh HHTEP(PEPEHIMOHHBIX mojoc. DyHKIuUSL
BPEMEHHOM KOrepeHTHOCTH. CBs3p BpPEMEHHM KOTEPEHTHOCTM C IUUPUHOW crekrpa. Teopema
Bunepa-Xununna. CooTHOIIEHHE HEOTIPEAECTEHHOCTEM.

BIJIET Ne5

1. Bompoc o BeIOODY.

2. BugHocTe wuHTEp)EPEHIMOHHBIX TIOJIOC M €€ CBsI3b CO CTENEHbIO KOTEPEHTHOCTU IIpU
UC-TI0JIb30BaHUM KBa3UMOHOXPOMATHUYECKUX HMCTOYHMKOB cBeTa. OIlLleHKa MaKCUMaJbHOIO 4Hcia
Ha0II0MaeMbIX oJ0c. MaKCHMaNbHO JIOMYCTUMAs Pa3HOCTh X0/1a B HHTEP(PEPECHIIMOHHBIX OIbITAX.

Kputepun oniennBanus

1. 3agava penieHa BepHO (T. €. IPUBEICHO 0OOCHOBAHHOE MTPABWIIbHOE penieHne). Bo3MokHO Hamuuue
MEJKUX HeJIoYETOB (HECYIIIeCTBEHHbIE apu(MeTHieckre omuoKm).- 2 6a.



2. 3ajaua pelieHa NPaBWIBHO, HO OTCYTCTBYET YHCIICHHBIA OTBET, MJIM YHCICHHBIH OTBET Ha MOPSIIOK
u OoJiee OTIIMYaeTCsl OT MPAaBWIBHOTO. - 1,5 Oa.

3. 3Bamaya He pelieHa, HO OCHOBHbIC (U3MUECKHE 3aKOHBI, HEOOXOAMMBIC ISl pelle-HUs,
c(OpMyIHpOBaHBl MPAaBWILHO (IIPU 3TOM BBIKJIAQJKH HavyaThl, HO HE JIOBEICHHI 10 KOHIA, JIHOO B
BBIKJIaJIKaX €CTh CYIIECTBEHHbBIE OIIMOKH, MPUBEIINE K HEBEPHOMY PEIICHUI0). - 1 Oal.

4, 3amaya He perreHa. OCHOBHbIE (DU3UYECKHE 3aKOHBI, HEOOXOMUMBIC ISl  PEIICHHS,
copMyIHPOBAHBI MPABHIBHO. BBIKIAIKK JTHOO OTCYTCTBYIOT, JIMOO OHHM HM3HA4YaIbHO HEBEpHBL- 0,5
Oail.

5. 3apava He pelieHa, HO Oblia Oe3ycIielIHas NOMbITKa PeMHTh. - ) Gar.
6. IlonbITKK pemuTh 3a1a4y He Ob1I0. - 0 Gaur.

Hrorosas omenka 3a pabory (mo 10-0annbHON MIKane) OmpesenseTcs Kak cyMMa OajuloB IO BCEM
3a7a4aM ¢ OKpyIJIeHHeM 10 Ommkaimiero (cBepxy) menoro. B panpHeiimeM OHa yduTHIBaeTCS Ha
YCTHOM K3aMeHE MY BBICTABICHUH UTOTOBOM 3K3aMEHAIIMOHHOM OLIEHKH 1o auciuiuinae. OneHka 3a
NUCBMEHHYIO YacTh OK3aMEHa OIpeNelisieT MaKCHMAaJIbHYI HMTOTOBYIO OLCHKY 3a OJK3aMeH. B
UCKITIOYHUTEIIBHBIX CIIy4asiX, €CJIM Ha YCTHOM 4acTh dK3aMeHa CTYICHT JEeMOHCTPHPYET MPEBOCXOIHBIC
TEOPETUYECKUE 3HAHUS M YPOBCHb MOHUMAHUS TPEIMETa, HTOTOBas OI[CHKA C COINIACHsI JIKTOpa Kypca
MOJKET OBITh TIOBBIIIICHA, HO HE Oojice ueM Ha 2 Oayia (1o 10-0ayibHOM IIKae).

KPUTEPUU OUEHUBAHNMA OTBETOB CTYJEHTA HA YCTHOM 5K3AMEHE

Ha YCTHOM D3JK3aMCHC 3JK3aMCHATOpP OHCHHUBACT OTBCT CTYACHTA B LCJIIOM M BBICTABJISICT OLICHKY
corjiacHo HpI/IBeIléHHBIM HWO)KEC KPpUTCPUAM W H3JIOKCHHBIM BbIIIC 3aMCYAHUAM KacCaTCJIbHO
IMMCbMCHHOM YaCTH dK3aMCHa:

. Onenka «ommyao (10)»  BeICTaBusieTCss  CTYIEHTY, [OKa3aBIOIEMy BCECTOPOHHHE
CHCTEMaTH3UpPOBaHHbIC TNIyOOKHE 3HAHWSI MPOTrPaMMbl JUCLUUIUIMHBI W 32 €€ IpeAeiamMH, a TakkKe
yYMEHHE YBEPEHHO IPUMEHATh UX Ha MIPAKTHKE IPU PEIICHUH CIOKHBIX HECTAHAAPTHBIX 3a7ad.

. Onenka «ommm4yHO  (9)»  BBICTAaBISICTCSl  CTYNEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO NPHMEHSTH
WX Ha IPAKTHKe P PEIICHUH HECTAaHIAPTHBIX 3a/1a4.

. Onenka «oTmIM4HO  (8)»  BBICTABISICTCS  CTYNEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCLUUILIMHBI M YMEHHE YBEPEHHO NPHMEHSTH
WX Ha IMPAKTUKE IPH pEHIEHUH HECTAaHAAPTHBIX 33]ad, OJHAKO JOIyCTUBIIEMY HEKOTOpPBhIE HETOUHOCTH
IIpU OTBETE.

*  Ouenka «xopomo (7)» BBICTaBISETCS CTYACHTY, €CJIM OH MPOASMOHCTPUPOBANI TBEPAOE 3HAHUE U
YBEpEeHHOE IOHMUMaHHE MaTepuayia MPOrpaMMbl JUCLHUIUIMHBI W YMEHHE CBOOOJHO TNPHMEHSTH
(u3nUecKre 3aKOHbI Ha MIPAKTUKE TIPU PEILICHUH TUIIOBBIX 3aa4.

*  Omnenka «xopomio (6)» BBICTaBISETCS CTYIEHTY, €ClId OH MPOJEMOHCTPUPOBAT TBEPJOC 3HAHUE
Marepuajia NporpaMMbl JTUCHMIUIMHBI U YMEHUE NPUMEHTHh (PU3MUYECKUEe 3aKOHBI HA IPAKTHKE MPH
pEILIeHNH TUIIOBBIX 3a/1ad.

*  Ouenka «xopomo (5)» BBICTaBISETCS CTYACHTY, €CJIM OH MPOACMOHCTPUPOBANI TBEPAOE 3HAHUE U
MOHUMaHUE MaTepHaja MPOrpaMMbl TUCHUIUIMHBI M YMEHHE NPUMEHATh (HU3MUYECKHE 3aKOHBI Ha
MPAKTHKE NPU PELICHUHU TUIIOBBIX 3a]1a4, OHAKO JOIYCTHII IIPX OTBETE PsiZl TPYOBIX HETOUHOCTEH.

. OneHka «ymOBIETBOPUTENHHO (4)» BBICTABISETCS CTYACHTY, IOKa3aBlieMy (parMeHTapHbIN
XapakTep 3HAHUH, JOMyCKaBIIEMY HETOYHOCTH B (OPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHATUH, HO TIPU 3TOM IPOAEMOHCTPHUPOBABLIEMY CIIOCOOHOCTh pelIaTh MPOCTHIC 334a41 U BJlaJlcHUE
OCHOBHBIMH pa3/iellaMy yu4eOHOH IporpaMMbl, HEOOXOAUMBIMY ISl AabHEHIIEro o0yueHus.

. OneHka «ynOBIETBOPUTEIHLHO (3)» BBICTABISACTCA CTYHACHTY, IOKa3aBlIeMy (parMeHTapHBII
XapakTep 3HaHWH, JAOMyCKaBLIEMy IpyOble OIIMOKH B (OPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H U BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JaJbHEHIIEro 00yYeHHI.

* OueHKa «HEYIOBIETBOPUTEILHO (2)» MM «HEYIOBIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY,
KOTOpBI HE 3HAeT 3HAYUTEIbHYIO YacTb OCHOBHOIO COJEP)KaHUS IIPOrpaMMbl, CHCTEMATUYECKU
JIOITycKaeT TpyOble OMMOKU NpH (POPMYIHUPOBAHUU OCHOBHBIX (PM3NYECKUX 3aKOHOB MJIM HECIIOCOOCH
KOPPEKTHO MIPUMEHATH (PU3NYIECKHE 3aKOHBI Jaske [UIs PEIeHHs IPOCTHIX 3a1ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Ha nuceMeHHOM yacTH 3K3aMEHa CTYACHTY MpeuiaraeTcs peluTs S5 3aaa4d. Bee npepnaraemsle 3a1auu
MPEJCTABISIOT cOO0I OpUTHHATILHBIE aBTOPCKUE 3a/1a4H, CTICITUAIBHO MTOJITOTOBICHHBIE JIJIsl DK3aMeHa.



VYeTHas 4acTh SK3aMEHa MPOXOAUT 1Mo OmiieraM. B kakoM OMieTe CONepKUTCS TEOPETUIECKUI BOIPOC
U3 NPUBEICHHOTO HIJKE CIMCKA YK3aMEHALMOHHBIX BOIPOCOB. Kpome TOro, CTyaeHTy mpeiiaraercs
M3JIOKUTH TIOATOTOBJICHHBIA 3apaHee «BOMPOC MO BBIOOPY», KOTOPBIM, MOXKET OBITh, KaK OJHH W3
MYHKTOB NPUBEIEHHOTO HUXXE CIIUCKA, TaK M JI00O0H BONPOC, 3aTParMBacMblil B U3y4aeMOM Kypce WIIn
HETIOCPE/ICTBEHHO CBS3aHHBIA ¢ HUM. B KadyecTBe Bompoca IO BBIOOPY MOTYT OBITh H3JIOKCHBI
pE3yNBTaThl IPOICTIAHHOM CTYIEHTOM J1Iab0paTOpHOIl paboThI



3. llepeyeHb THNMOBBIX KOHTPOJILHBIX 3aJaHUIi, HCNOJIb3YeMbIX [JIfl OLIEHKH 3HAHUH, yme-
HUM, HABLIKOB

HpOMe)KYTO‘-IHaSI arrecrauuida 1o JUCHHUITIIINHE <<O61ua51 (1)143141(21: BOJIHBI U KBAHTBI» OCYHICCTBJIA-
ercs B opMe dK3aMeHa. DK3aMEH COCTOMT U3 JIBYX YacTel: IPOBOIUTCS B MUCbMEHHOM U YCTHOM

dopme.

Ha nucemeHHON 4acTu 3K3aMeHa CTYJEHTY IpelularaeTcsl peluTh S5 3aaad. Bee npeanaraemslie
3ajJjauyl MPEJICTaBIAIOT COOON OpUTMHANIBHBIE aBTOPCKHE 337a4M, CHELMaIbHO MOATOTOBIECHHbBIE
JUIsl K3aMEHa.

VYcTHas yacTh 3K3aMeHa NMPOXOJUT 1o OmwieraMm. B kaxmom 6unere coaepKUTCs TEOPETHUECKUM
BOIIPOC W3 IIPUBEIECHHOTO HUXKE CIMCKA 3K3aMEHALMOHHBIX BonpocoB. Kpome Toro, cryaeHry
IpeUIaraeTcsl U3J0XKUTh IOJTrOTOBJICHHBIH 3apaHee «BOIPOC IO BBIOOPY», KOTOPBIM, MOXET
OBITh, KaK OJJMH U3 IYHKTOB MPUBEIEHHOTO HIXKE CIIMCKA, TAK M OO0 BOIPOC, 3aTparuBaeMblii
B M3y4aeMOM Kypce MJIM HEMOCPEICTBEHHO CBSI3aHHBIA ¢ HUM. B kauecTBe Bompoca 1o BbIOOpY
MOTYT OBITh U3JI0KEHBI PE3yIbTAThI IPOACTAHHON CTYJEHTOM J1a00paTOPHOI pabOTHI.

Crucok BOIIPOCOB YCTHOI'O 5K3aMCHa:

1. BonnoBoe ypaBHeHHne. MoHOXpoMaTuueckue BoJHbL. KoMmIulekcHas amIiiutynaa. YpaBHe-
Hue ['enpMrosnbna.

2. MoHoxpomMaTHuecKie BOJTHBI. KoMIUIeKCHas aMIuIuTyAa. Y paBHEHHE IIOCKOH U cdepude-
ckoif BosiH. [IpuHIMN cynepno3uuuu, uHTEpdepeHLus.

3. HHTepdepeHHss MOHOXpPOMATUYECKHX BOJH. MHTepdepeHnus miockod n chepudeckon
BouH. llIuprna uHTEpPEpEeHIIMOHHBIX MToJI0c. BuaHOCTH TIOJIOC.

4. BiusHue HEMOHOXPOMATHYHOCTH CBETA HAa BUAHOCTh MHTEP(PEPEHINOHHBIX MoJI0c. DyHK-
1151 BpEMEHHOM KOrepeHTHOCTU. CBsA3b BpEMEHH KOI€PEHTHOCTH C IIMPUHOU cniekTpa. Teo-
pema Bunepa-Xununna. CoOTHOIIEHHE HEOTIPEAEAEHHOCTEH.

5. BwuaHocTs uHTEp(EPEHIIMOHHBIX TOJIOC U €€ CBSI3b CO CTENEHbIO KOTEPEHTHOCTU IMPH HC-
II0JIb30BAHNN KBa3UMOHOXPOMAaTHYECKUX HMCTOYHHMKOB cBeTa. OLEHKa MaKCHMaJbHOTO
yyclia HabJoJaeMbIX 1ojoc. MakcuManbHO JOMyCTUMasi pa3HOCTh X0/1a B UHTEPPEpEeHLIU-
OHHBIX OIBITaX.

6. Amneprypa UHTep(PEpPEHIIMOHHOIN CXEMBI U BIUSHUE pPa3MepOB UCTOYHUKA Ha BUJHOCTb HH-
TepepeHIMOHHBIX Monoc. DYHKIUSA NPOCTPAHCTBEHHOM KOTepeHTHOCTU. Panmyc mpo-
CTPAaHCTBEHHOMN KOI'€PEHTHOCTH.

7. CBa3b paauyca NpOCTPAHCTBEHHON KOI'€PEHTHOCTH C YIJIOBBIM Pa3MEPOM MPOTSKEHHOTO
ucrouHuka. Teopema Ban-Llurrepra-Liepauke. BunHocTs nHTEp)EpeHIIMOHHBIX OJOC MTPH
MCIIOJIb30BaHUU MPOTSKEHHBIX UCTOYHUKOB CBeTa. 3BE3AHBIM MHTEeppepomeTp Maiikens-
COHA.

8. MaxkcumanbHO JoMycTUMas Pa3HOCTh X0/1a BOJIH B MHTEP(PEPEHIIMOHHBIX OMbITaX U € CBA3b
CO BPEMEHEM KOT'€PEHTHOCTH.

9. Pagmyc mpoCTpaHCTBEHHOW KOT€PEHTHOCTH W OTpaHHUYEHHE Ha JOMyCTUMBIE pa3Mephl UC-
TOYHHUKA B UHTEP()EPEHIIUMOHHBIX OIBITaX.

10. IMpunmun Ioiirenca-®penens. KonuuyectBenHass (opmynupoBka npuHuumna [ roireHca-
O®penens. BoaHoBoi mapameTp Kak KpuTepuid 1oo0us AUPPaKIHOHHBIX SBICHUN.

11. Judpaxuus Openens Ha kpyriaom otBepctun. Criupans @penens. [1satHo [lyaccona u ycio-
BUS €r0 HAOJIOCHHUS.

12. 3onnas miactuaka ®@penens. MTHTeHCUBHOCTH cBeTa B OKyce 30HHOM MiacTuHKU. Vneans-
Has JnH3a. DOKYCHpPOBKA CBETA.

13. BonnoBoit mapametp. YcioBue HaOmoneHus audpakuuu Openens u Opaynrodepa. Kpu-
TEPUN T€OMETPUYECKOHN OITHUKHU.
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26.

27.
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29.

30.

31.
32.

33.
34.

Hudpakuus @paynrodepa. Cessb ¢ nmpeodpazoanuem Dypwe. Audpakius OpayHrodepa
Ha ILeJIH U KpyriaoM orBepcTuu. [lone B pokambHOM MIOCKOCTH JIMH3HI.

Hudpakuus Ppaynrodepa B ontudeckux npubopax. Paspemraromas crocoOHOCTh Teme-
ckona u Mukpockona. Kpurepuii Penes.

JudpakiuonHas perierka Kak CIeKTpalbHbIi mpubop. Paspemaromas cniocoOHOCTh U 00-
JacTh qucnepenu. Paspemaromas ciocoOHOCTb MPU3MBI.

Hudpakuus @payHrodepa Ha pelIeTKe: MOJI0KEHNE 1 UHTEHCUBHOCTD TNIABHBIX MaKCHMY-
MOB, UX IIHPUHA U MAaKCUMAaJIbHBINA MOPSIOK.

HNurtephepomerp Pabpu-Ilepo kak ontudeckuii pesonarop. Pazpemaromias crmocoOHOCTh
UHTEPHEPOMETPA, CBSI3b C JOOPOTHOCTHIO.

[Mpununsr Oypre-ONTHKYU: MPEACTaBICHUE TPOU3BOIILHON BOJIHBI B BUIE CYNEPIIO3UINH
IUIOCKUX BOJIH pa3HbIX HampaieHuil. [IpoctpanctBenHoe npeobpazoBanue dypne. Ilpo-
cTpaHcTBeHHas yactota. Meton Penes B 3amayax Audpakiu.

Hudpakus OpeHens Ha TEPUOANUECKUAX CTPYKTYpax. DHPEeKT caMmopenpoIyKIuu.
Teopust A66e hopMupoBaHus onTudeckoro n3o0paxkenus. Oypbe-MmI0CKOCTh ONTHUECKON
CUCTEMBI.

[TpuHUIMIIBI TpOCTpAaHCTBEHHOU (uibTpaluu. Meroibl HaOMI0AEHUS (PA30OBBIX CTPYKTYD.
[Tone B (hoxanbHOI mI0cKocTH JIMH3EL. CBsi3b ¢ peoOpa3oBanuem Dypoe.

Judpakius Ha aMIUTUTYAHOU U (a30BOM CHHYCOUAATBHOM peIIeTKe.

Metoapl HaOmIOEHHS TTPO3padyHbIX ((ha30BbIX) CTPYKTYp. MeToabl TeMHOro mnois u (a3o-
BOT'O KOHTpAcCTa.

['onorpadus. ['onorpamMmma ToyeuHoro ucrounuka (rojorpamma ["aGopa). Pazpemarornas
CIIOCOOHOCTH TOJIOrpaMMBL. ['otorpaMmMa ¢ HaKJIOHHBIM OTIOPHBIM ITYYKOM.

O6bémHas ronorpamma. Boccranosnenue n3oopaxeHuss 00bEMHOI roJ0rpaMMoil, yciaoBue
Bbperra-Bynsoda.

DJeKTpOMarHUTHBIE BOJIHBI HA TPaHHULIE pazjiesia ABYX OTUAJIEKTPUKOB. SIBineHue bprocrepa.
3aBUCHUMOCTh HEpreTudeckux koddduimentroB orpaxkenust RL u Ry ot yrna nagenuns (ka-
YECTBEHHO).

Crioco0b! nony4yeHus JMHEHHO-onsgpu3oBaHHoro cgera. JuxpousMm. Ilonspounnsl. 3akoH
Manroca.

DIIeKTpOMarHUTHBIE BOJIHBI B OJTHOOCHBIX KprcTauiax. OOBIKHOBEHHAs! 1 HEOOBIKHOBEHHAS
BoJHBI. KprcTaymumieckue riacTuaku A/2 u y/4.

IBynyuenpenomienue. IHTepdepeHns Noasipu30BaHHbIX BOJIH.

Henuneitnas nonsipusanus cpenpl. ['enepaiys BTopoil rapMOHUKH. Y clioBUE ()a30BOr0 CUH-
xpoHu3Ma. OnTHYECKOe BBIPSIMIICHHUE.

Henuneitnbie ontnyeckue 3pdextsl. CamodpoxycupoBka. [Toporoast MOIIHOCTb.
Hucnepcus. dazoBas u rpynnosas ckopoctu. @opmyina Penes. Knaccuueckas reopust auc-
nepcuu. AHoMalibHas1 nucniepeus. Jlucnepcus B moHocepe u MeTasuiax.

HpI/IMepLI IPOCTHIX 3a/ia4, PpCIICHUEC KOTOPBIX HCOGXO,Z[I/IMO JJIA TIOJIYYCHU A y,[[OBJ]CTBOpHTCHBHOfI
OLICHKH:

Haiitu yron majeHust cBeta Ha TpaHMIly pasjenia BoJa/Macio, IpU KOTOPOM BO3HHKAeT
nonHoe otpaxeHue. Koadduument npenomnenus soxsi N, =4/3, macnan, =1.5. U3 ka-

KOH CpCAabl NOJIKCH MMaaaThb cBet?



¢ K tonkoii paccenBaromeit aun3e ¢ PoKycHbIM pacctosiuueM f =—120 cm, npucIoHeH TOH-

KW CETMEHT CTEKJITHHOM cepsl, mmeroteit paguyc R =40 cMm. Haiitu ¢oxycHoe paccto-
SIHUE TTOJTYYHUBIICHCS COCTABHOM JTMH3BI, €CIIM KOAPPHUIIMEHT IpeaoMieHus crekian =1.5

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

IIy4KOB CBETa, €CJIM MHTEHCUBHOCTH IIEPBOro pasHa |y, Broporo —4l,, a pasnocts xozna

MEKIy HUMH cocTaBisieT A/ 6.

e Haiitu paccTosiHue oT mienei 10 skpana B onbite FOHra, eciu mmpruHa nHTEpEpEHIIHOH-
HBIX [10JI0C paBHA AX =1 MM, uHTEpBai Mex 1y mieasmu d =1 MM, HCITOIB3yeTCst MOHOXPO-
MaTtuueckuii cseT ¢ A =500 um .

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

IIMEO HA SKPAHE, €CIIN yIIOBO# pa3Mep ncrounnka paper 10 *pax. CBer cuuTaTh MOHOXPO-

matudeckum ¢ A =500 HM .

e HaiitTn KonMYeCTBO MOJOC KOTOPHIE MOKHO HAONIOaTh B MHTEPPEPEHIIMOHHOM OIIBITE,
IIPY UCIOJIB30BaHUU JymiieTa HaTpus (AyinHbl BosH: 5890 u 5896 aHrcrpem) B KauecTBe
MCTOYHUKA CBETA.

e Haiitu pannyc Tpetbero cBemioro koibiia HeroToHa, 1utst ceera ¢ A = 500 HM , ipu KCToNb-
30BaHUU TUIOCKOBBITYKJION JTHH3BI C PATUyCOM KPUBU3HBI R =1 M.

e OrtBepctue guamerpoM D =1mMm ocBemaercs IUI0CKONApaUIEIbHBIM CBETOM C
A =500 HM, co3maBas Ha 3kpane, Ha paccrossHuu L=0.1 M, mudpakuroHHOE MATHO.
OnpenenuTb YUCIO OTKPBITHIX 30H DpeHens.

e OtBepcTHE C IPUIIOKEHHOM K HEMY JIMH30M OCBEIIAETCS TYYKOM CBETa C MTHTEHCUBHOCTBIO
lo. B oTBepcTHE yMeImaeTcs ABE € MOJOBUHON 30HbI DpeHes, eCiiu CMOTPETh U3 (POKyca.

HaiiTn MHTEHCUBHOCTB CBETA B HEM.

e Illens mupunoitd =0.1 MM ocBemmaercst mapawiensHbiM cBeToM ¢ A =500 am. K Hei
npuiokeHa JuH3a ¢ pokycHbsIM pacctosiuueM f =30 cm. Haiftu mmpuny Hanbonee spkoit
HOJIOCHI Ha 9KpaHe, PacHoI0KEHHOM B (POKaIbHOM MIOCKOCTH.

e OrtBepcTHe paanyca R ocBelmeHo MydykoM CBeTa ¢ JUIMHHOW BOJIHBI A . Ha kakom paccrosi-
HUU L JomKHA HAaX0IUTHCS TOUKA HAOIIOICHH S, UTO ObI AUGPAKIINIO MOKHO OBLIO CUUTATh
®paynrogepoBoii? (0OTBET NPeAOCTaBUTH B BUJIE « L MHOTO OoJibliie (MEHbIIE) TAKOTO-TO
XapaKTEpHOTO pa3Mepay)

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

HBI MaKCMMyM B IEPBBIA pa3 BO3HMKAaeT mpH yrie ckojibxenns30° . ITocrosuHas pe-
metkn kpuctaia pasiad =0.2 uM. HaiiTu [UIHHY BOJHBI H3y9aeMOTO PEHTT€HOBCKOTO
U3IIy4EHHUS.

4. Kputepuu oueHUBaHUs

[To pe3ynbraram peuieHus 3a7ad NUCbMEHHON YacTH SK3aMeHa 3a KaXKIyI0 3a7a4y BBICTaBISIETCS

ot 0 10 3 6ayIoB COTNIACHO CIEAYIOIUM KPUTEPUSIM:

3 Gasuta: 3agava perieHa MoJHOCTHIO BEPHO (T. €. MPUBEAEHBI MPABIIILHOE 000CHOBAHHOE
pelieHre U JaHbl OTBETHl HAa BCE BOMPOCHI 3a1auyM). Bo3MOXKHO HalMuMe MEIKUX HEI0YETOB
(omuCKH, HECYIIECTBEHHbIE apu(METHUYECKHE OIIHOKH).

2 Ganna: 3amaua penieHa, XoJ pelleHus 3aadd B 1IeJIOM BEPEeH, HO €CTh CYIIeCTBEHHBIE
HE0YETHI (OITMOKHY B BBIKJIAJIKaX, a0CYpAHBIA OTBET U T.I1.).



1 6amn: 3amaua He pelieHa, HO BCe OCHOBHBIC (DU3MYECKHE 3aKOHBI, HEOOXOIUMBIC IS
penieHus, chopMyIUPOBAHBI PABUIBHO.

0 G6amnoB: 3aaya He pelIeHa WK pellieHa HEBEPHO (OCHOBHBIC 3aKOHBI 3aIMCAHBI C OIIHO-
KaMH, JTM00 HE MOJHOCTHIO, MOJAXO0 K PELICHUIO 3a/1a4y MPUHIUIUAIBHO HEBEPEH UIIU PElleHUE
3a/1a4ll HE COOTBETCTBYET YCIOBUIO).
[TomryuenHblie Oaibl CYMMUPYIOTCS U BBICTABIISIETCA OIIEHKA 33 MUCbMEHHYIO YacTh 9K3aMeHa 1o
CIEAYIOLIEH cXemMe

OneHka bamaer | Cymma 6ai-
JIOB
10 15
OTJIMYHO 9 13-14
8 12
7 11
XOPpOIIIO 6 9-10
5 8
4 6-7
YIIOBJIETBOPUTEIILHO 3 5
HEYIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OreHka 3a TUCbMEHHYIO YacTh IK3aMEHa OTNpeeNisieT MaKCUMAIIbHYIO HTOTOBYIO OIICHKY 32 DK3a-
MEH. B HCKIIFOUMTENBHBIX CIy4asx, €CIM Ha YCTHOM 4YacTH JK3aMEHA CTYIEHT IEMOHCTPUPYET
IPEBOCXOJIHBIC TEOPETHUCCKUE 3HAHKS U YPOBCHb TOHUMAHHUS TPEJMETa, UTOrOBasi OI[CHKA MO-
JKeT OBITh MOBHIIICHA, HO HE OoJiee, ueM Ha 2 Oaruta (1o 10-0aybHOM HIKae).

Ha YCTHOM OK3aMCHC HpCHOIIaBaTeJH) OLICHUBACT OTBECT CTYIICHTa B IICJIOM U BBICTABJIACT OHGHKy
COTJIACHO MPUBEAEHHBIM HUKE KPUTEPUAM U U3JI0KEHHBIM BBILIE 3aMEYaHUSIM KacaTeIbHO MUCh-
MEHHOMW YacTH DK3aMeHa:

Onenka «oTau4Ho (10)» BeICTaBISIETCS CTYACHTY, TOKa3aBIIEMy BCECTOPOHHHE CHCTEMATH3HUPO-
BaHHbIC TTTyOOKHE 3HAHMS yueOHOU MpoTrpaMMBbl U 3a €€ MpelielaMu, a TaKKe YMEHHE YBEPEHHO
MPUMEHSATh UX HA MPAKTUKE MIPU PEIICHUU CI0KHBIX HECTAaHAAPTHBIX 3a1a4.

Ornenka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, TIOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3HPO-
BaHHbIE NTyOOKHE 3HaHUs y4eOHOM pOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTUKE
IIPU PELICHNN HECTAaHIAPTHBIX 3a]1a4.

OneHka «0TJM4YHO (8)» BBICTABIAETCS CTYACHTY, MMOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3UPO-
BaHHBIE INTyOOKHE 3HAHUA Yy4eOHOM MPOrpaMMbI U YMEHHE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE
MPY PENICHUH HECTAHIAPTHBIX 3a/1a4, OJHAKO JIOMYCTUBIIEMY HEKOTOPHIE HETOYHOCTU MPH OT-
BETE.

OrneHka «xopouo (7)» BBICTaBISETCS CTYJCHTY, €CJIM OH IPOJIEMOHCTPHUPOBAJI TBEPOE 3HAHHUE U
YBEpPEHHOE MOHMMAaHNUEe MaTepHalia yueOHO! MporpaMMbl U yMeHHE CBOOOJAHO MPUMEHSTH (pu3u-
YEeCKHE 3aKOHBI HA MPAKTHUKE IIPU PELIEHUH TUIIOBBIX 3a/a4.

Omenka «xopouio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOE 3HAHUE
MaTepuaia y4eOHON mporpaMMbl U YMEHUE MPUMEHSATh (PU3NYECKHe 3aKOHBI HA MPAKTUKE MPU
PELICHUH TUIIOBBIX 3a/1a4.



Ornenka «xopomo (5)» BBICTaBISETCS CTYACHTY, €CJIM OH IPOJICMOHCTPUPOBAJ TBEPIOE 3HAHHUE U
MOHMMAaHKE MaTepHalia ydeOHOI mporpaMMbl U yMEHUE TPUMEHSTh (U3NYECKUE 3aKOHBI Ha MPaK-
TUKE TPU PEIICHUH TUTIOBBIX 3334, OJHAKO JIOMYCTUJI IIPH OTBETE PsiJ] IPyObIX HETOYHOCTEH.

O1ieHKa «y0BJIETBOPUTEILHO (4)» BBICTaBIISICTCS CTY/ICHTY, IOKa3aBlIeMy (parMeHTapHbIN Xa-
paKTep 3HaHUH, JOIYCKaBIIEMY HETOYHOCTH B (JOPMYJIMPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX I10-
HATUH, HO IIPU 3TOM NPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH PeLaTh IPOCTHIE 3a/1a4 U BIIajie-
HHUE OCHOBHBIMU pa3ziejaMH yuyeOHOM IpOorpaMMbl, HEOOXOIMMBIMU IS AaIbHEUIIEro 00y4eHHU .

Ol1leHKa «yI0BJIETBOPUTEIBLHO (3)» BBICTABIIACTCS CTYACHTY, IMOKAa3aBIIeMy CHJIBHO (pparmMeH-
TapHBIN XapaKTep 3HAHUH, TOMYCKaBIIeMY TpyObie OIMOKH B (POPMYIMPOBKE OCHOBHBIX 3aKOHOB
1 0a30BBIX TOHATHIA, HO IIPH 3TOM MPOJAEMOHCTPUPOBABIIEMY CIIOCOOHOCTH PEIIaTh MPOCTHIC 3a-
Ja4d ¥ BJIaJICHUE OCHOBHBIMHU pa3JieJlaMH YIeOHOUW MPOrpaMMbl, HEOOXOIUMBIMH ISl JTATbHEH-
mero oOy4eHwus.

O1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WM «Hey10BJIeTBOPUTEIbHO (1)» BBICTABIACTCS CTY-
JIEHTY, KOTOPBIA HE 3HACT 3HAYUTEIHHYIO YaCTh OCHOBHOTO COJIEpKaHUsI ITPOTrpaMMbl, CUCTEMa-
TUYECKH JI0MyCKaeT rpyObie omuOKu nmpu GopMyIupPOBaHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB
WIH HE CTIOCOOCH KOPPEKTHO MPUMEHSATh (PU3NUYECKUE 3aKOHBI JJAXKE JUIS PEIICHUS TPOCTHIX 3a-
Jad.

5. MeToauyeckue MaTepuaJbl, onpeaessilome Npouea1ypbl olleHMBAHUS 3HAHUI, YMEHHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

Iopsaok npoBeieHUsI MUCHbMEHHOT0 IK3aMeHa.

Bpewmst mpoBeieHNsl MUCHbMEHHOW YacTH 9K3aMEHa COCTaBIsIeT 4 acTpoHOMHYECKHX yaca. Ha sk-
3aMeHe IMpeyIaraoTcs s pelleH s 5 OpUTHHAIBHBIX 3a/1a4. TeMbl COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATHH. 3a7ada cuuTaeTcs PEHIEHHOM, €CII OHAa COAEPKUT 00OCHOBAHHOE PEIICHUE:
CCBUIKHM Ha IpUMEHsieMble (PU3NYECKHEe 3aKOHBI M KOPPEKTHBIE BBIKJIAAKH, a TAK)KE NMPaBUIbHBIN
YHCIIEHHBII OTBET (eC/IM B 33/1a4€ €CTh YHCIIOBBIC AaHHBIE). Ha sk3aMeHe pasperaercs Moib3o-
BaThCs JIFOOBIMU 3aMUCAMHU U y4eOHBIMM MOCOOMSAMH B OyMakHOM Buje. Kareropuuecku 3ampe-
IIaeTCsl BKJIIOYATh JIIOOBIE YCTPOWCTBA, KOTOPBIE MOTYT CITY>KUTh CPEJICTBAMH CBSI3H — HOYTOYKH,
IUTAaHIIETHI, Tese(OHbI U T.11. HapymuTenu yaanstorces ¢ 9K3aMeHa ¢ OLIEHKOM «HEey0BIeTBOPHU-
TENBbHOY». Pa3pemaercst moib30BaThCsl KAIBKYIATOPAMHU. 3alpelaeTcs MojIb30BaThCs KaTbKYIIs-
TOpaMH B MOOWJIbHBIX Tele(oHax, HOyTOyKax U T.II.

Iopsiaok npoBeaeHNsI YCTHOTO IK3aMeHA.

DK3aMeH NMPOXOJIUT B TPAAUIIMOHHOM (hopMe Oeceibl pernojaBaTelis CO CTYASHTOM 10 TEME
HK3aMEHallMOHHOTO OuIeTa.

Ha moaroToBky k oTBeTy mo omsery cryaeHty naércs ot 30 mo 45 munyTt. B Teduenne sx3a-
MEHa CTYAEHTY HE pa3peliaeTcs MoJIb30BaThCA BRIUUCIUTEIBHON TEXHUKOM, IUTEpaTypoOH, 3apa-
Hee MOJATOTOBJICHHBIMU COOCTBEHHBIMH 3aMHMCSIMHU U JIPYTUMU MaTepUajlaMU, OTHOCSIIIUMUCS K
MpeAMETY, KpOME SK3aMEHAIMOHHOM MPOrpaMMbl Kypca.

B npouiecce oTBeTa o Ousety sK3aMeHaTOp MOXKET 3aJjaBaTh YTOUHSIOIIKE Borpockl. [locie
OTBeTa Mo OWJIETY SK3aMEHATOP BIIpaBe 3a/1aBaTh CTYACHTY JIOObIE TOTOTHUTENbHbIE BOMPOCHI 110
mporpaMMme Kypca.

B coBokymHOCTH onpoc 00ydaromierocss Ha yCTHOM dK3aMeHe He JOJDKEH MPEBBIIIATh IBYX
ACTPOHOMUYECKUX YaCOB.



BUJIET Nel

1. Bompoc 1o BeIOODY.

2.BonHoBoe ypaBHeHUE. MoOHOXpOMaTH4ECKHE BOIHBI. KoMIIekcHas aMIuuTya. Y pas-
HeHue ['enbmrossna.

BUJIET Ne2

1. Bomipoc o BeIOOpY.

2. MoHoxpomaTuyeckue BoJaHbI. KoMruiekcHas aMIuIuTya. Y paBHEHUE TUIOCKOM U ce-
puueckoii BosH. [IpuHuImn cynepno3unuu, uHTEpdepeHnus.

BUJIET Ne3

1. Boripoc mo BeIOOpY.

2. UnaTepdepeniins MOHOXpOMATHYECKUX BOIH. IHTEepdepeHIns TIocKoi u chepude-
ckoii BonH. Illupuna naTepdepeHInOHHBIX o10c. BuaHocTs nooc.

BUJIET Ne4

1. Bomipoc o BeIGOpY.

2. BrniusiHue HEMOHOXPOMATUYHOCTHU CBETa Ha BUJTHOCTh MHTEPPEPEHIIMOHHBIX MOJIOC.
@OyHKIMS BpeMEHHOM KorepeHTHOCTU. CBsI3b BPEMEHU KOI'€PEHTHOCTHU C IIMPUHOMN CIEK-
Tpa. Teopema Bunepa-Xununna. COOTHOILLIEHHE HEONPEAETEHHOCTEM.

BUJIET Ne5

1. Bomipoc o BeIGOpY.

2. BugHocTh MHTEP()EPEHIIMOHHBIX TOJIOC U €€ CBS3b CO CTEICHBIO KOTCPEHTHOCTH TPU
HCIIOJIb30BAHHUU KBASUMOHOXPOMATHYCCKUX UCTOYHUKOB CBECTA. OLIGHKa MaKCHUMaJIbHOT'O
qrcia HaOJIrAaeMbIX MMojioc. MakcUMallbHO JOIYCTHMAsl Pa3HOCTh X0/a B UHTep(hepeH-
IIMOHHBIX OIIbITAX.



