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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

Henp AucoMnInHBI
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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(OpMaLny, |HOCIEICTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H
MPUMEHSATh CUCTEMHBIHN MOIXO sl PEIICHUS
MOCTaBJICHHBIX 3a/1a4

OIIK-1 CniocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B MPOHU3BOIUTH KOJMYECTBEHHBIC PACUSTHI U OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUe MOACTH JUIS  ONHCAaHUS — H3ydaeMbIX
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH U MTPOLIECCOB, OLICHUBATh KAa4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HAThb!
- (yHIaMeHTaIbHBIC 3aKOHBI M TOHSATHS ONTHKH, @ TAK)KE TPAHUIIBI HX TPUMEHUMOCTH:
- npuHuun depma 1 3aKOHbI TEOMETPUUECKOMN ONTHUKY;
- BOJIHOBOE YpaBHEHHE, INIOCKHE U CEPUUCCKUE BOIHBI, MPUHIIMI CYNEPIO3UIMN U HHTEP(EpeHIHs
MOHOXPOMaTHYECKUX BOJIH;
- BpEMEHHas U MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh HCTOYHUKA,
- npunin [oirenca—®penens, nudpaxus Openens:
- mudpaxuus OpayHrodepa Ha LIeny;
- CIEKTpaJIbHbIE MPUOOPHI U MX OCHOBHBIE XapaKTEPHCTHKH;
- NPHUHIUIEI Qypbe-ONTHKH, TIPOCTPAHCTBEHHOE (yphe-pa3iioKeHNE;
- Teopus AGGe HOpMUPOBAHHUST OTITUIECKOTO N300PaKEHHS,
- TNPUHIMIIEI TosorpaduH, yciosue bparra—Bynbda;
- Jucriepcus cBeTa, (a3oBas U IPyNIoBas CKOPOCTH, KJIacCHYECKasi TEOPHsl AUCIEPCHH;
- TONsIpU3alMs CBETa, €CTECTBEHHBIN CBET, siBleHne bprocrepa;
- IUXPOM3M, TOJIIPOMIBI, 3aKOH Maioca;
- JBOMHOE JIy4enpesoMIICHHEe B OJHOOCHBIX KPHCTAIUIaX, WHTEP(QEpPCHIMOHHBIC SBICHUS B
KpUCTAJUTMYECKUX TIacTUHKAX, 3 ekt Dapanes u apdexr Keppa;
- HEJTMHEHHBIC ONTHUYECKUE SIBICHUS, HEJIMHEHHAs TIONspU3alysi Cpeabl, TeHepauus BTOPO
rapMOHUKH (YIBOCHUE YaCTOTHI), (Da30BbIl CHHXPOHU3M, CaMO(OKYCHPOBKA.

YMETb:
- TNPUMEHSTH U3y4YeHHbIE 00IMe PU3HIeCKHe 3aKOHBI IS PEHICHHUs] KOHKPETHBIX 3334 10 ONTHKE:
- TIPUMEHSTH 3aKOHBI T€OMETPUYECKONW ONTHUKU TPH TOCTPOCHUH H300paKeHUI B ONTHYECKUX
CHCTEMaX;
- pemiats ypaBHEHHMs | enbMrosbua Ajs CirydaeB INIOCKUX U c(hepuiecKrX BOJIH;
- WCTONIb30BaTh MOHATHE 0 30HaX PpeHens u cnupanu OpeHens npu pemeHny 3a1a4 Auppakuul Ha
3KpaHE C 0CEBOM CUMMETPUEH;
- HCHONB30BaTh MeTon Pomes pemieHust 3amadu IUQpPaKIUH: BOJIHOBOE MOJE KAaK CYNEpPHO3UIHS
IUIOCKHMX BOJIH pa3HBIX HAIlPaBJIEHUH (IIPOCTPAHCTBEHHOE (Pyphe-pa3nokeHue);
- aHAJIM3MPOBATh (PU3MUSCKUE 3a7aud, BBINENSAS CYIISCTBEHHBIE W HECYIICCTBEHHBIC ACIICKTHI
SBJICHUS, ¥ Ha OCHOBE IIPOBEACHHOTO aHaM3a CTPOUTH YIMPOIIEHHBIE TEOPETHUYECKHE MOEIN
(U3NUECKUX SBICHHIA;
- OPUMEHATh pa3IUYHbIE MaTeMaTHUeCKHEe WHCTPYMEHTBI pELIeHUs 3aJad HUCXOonsd W3
c(OpPMYITHPOBAHHBIX (PU3NUECKUX 3aKOHOB, M TIPOBOJUTH HEOOXOIUMBIC aHATUTUUECKUE U YHCIICHHBIC
pacy€Thl.

BIIAJICTh!

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

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (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 6
COIPOTHUBIICHHE.
) Unrepdepenius. Bpemennas u 4 ’ 10
MPOCTPAHCTBEHHASI KOTEPEHTHOCTb.
3 Hudpakuus Openens. 4 4 12
Hudpakuus Opaynrodepa. 4 4 12




5 Pazpemraronias  crocoOHOCTh Tilaza M 4 ) 10
ONITUYECKUX UHCTPYMEHTOB.

6 Bonnsl Ha rpaHuIax cpen. 2 2 6

7 Hucnepcus BoiH. BonHoOBOABL. 2 2 6
CrnekrpansHble  mpubopel.  Pe3onarop

8 2 4 8
dabpu-Ilepo.

9 [Monapuzanusa BonH. KpucrammoonTtuka. 2 4 8

10 HluprHa cHeKTpalbHBIX JUHUNA B rase. ) ) 6
Paccesnue BonH.

11 TemoBoe U3IIydeHHE. 2 2 6

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 4 (Becennuit)
1. M3ny4arenu BonH. BOMHOBOE CONPOTUBIIEHHE.

1.1 IInockue, nMAMHIpHYECKUE U cheprUeCcKre BOJTHBI

1.2 AxycTryeckoe BOIHOBOE COIPOTUBIIEHHE. MOHONONIb

1.3 DnexrpoMarauTHbIN Aumons. [IpocTpancTBeHHas fuarpaMma
1.4 Bberymue, cToguue U CMEIIAHHBIE BOJIHBI

2. UnTepdepennus. Bpemennas u npocTpaHCTBEHHAs! KOTEPEHTHOCTb.

2.1 Bunnoctb nHTEphEPEHIMOHHON KAPTUHBI

2.2 BpemeHHas KOTepeHTHOCTh. BOMHOBO 1yr

2.3 TIpocrpancTBeHHast KOrepeHTHOCTh. OrpaHUYeHHUs Ha pa3Mep MOHOXPOMAaTHYECKOTO H3JTydaTess
2.4 IlpuHOHUI CO3AaHHA OCBETIAIOIINX U OTPAKAIOIIUX MOKPBITHH

3. Mudpaxuus Openens.

3.1 I'panuts! oOnacTu HAOMIONCHUS
3.2 3oub Openens
3.3 JIunza ®@penens

4. Nudpakuus Opaynrodepa.

4.1 Ob6nactp Habmronenus qudpakuus Opaynrodepa
4.2 ]JlnarpaMma HaIpaBJICHHOCTH

4.3 Jludpakuus mIocKoi BOJIHBI HA MIENN

4.4 Indpakuus mIOCKOH BOIHBI HA KPYIJIOM OTBEPCTUU

5. Paspemalomaﬁ CIIOCOOHOCTE IV1a3a U ONTHYECKUX HHCTPYMCHTOB.

5.1 VYrosas PC

5.2 CrnekrpanbHas PC

5.3 PC reneckona, THAPO U Pagu0IOKaTOPa
5.4 PC mudpakiimoHHOH pemieTKy



6. Bonubl Ha rpaHumax cpe.

6.1 I'pannuHble yCIOBHS B TWHEHHON aKyCTHKE
6.2 I'pannuHbIe YCIOBHS B 2JIEKTPOAUHAMUKE

6.3 Ilamenue 3eKTPOMAarHUTHON BOJHBI HA METaJLI
6.4 HopmanbHoe najieHre Ha TpaHUIly B aKyCTHKE

7. Qucniepcus BoaH. BoIHOBOABL.

7.1 da3oBas v rpynmnoBas CKOPOCTH
7.2 Kpurepuit uckakeHH UMITYJILCHOTO CUTHAJIA
7.3 Jlucmiepcusi B BOJTHOBOJIE

8. Cnexrpanbuble npubdopsl. Pezonarop dabdpu-Ilepo.

8.1 JIudpaxnuoHHas penierka

8.2 Hurepdepomerp (pe3onarop) Padpu-Ilepo

8.3 IIpusma

8.4 TlocnenoBaTenbHbII U MapaienbHBIA TPUHIIUIIBI H3MEPEHUS CIIEKTpa

9. llonapuzanusa BonH. KpucrammoonTuka.

9.1 OcHOBHBbIE TUTIBI OJIAPU3AUY (JIMHEHHASI, KPYTOBas,eCTeCTBEHHAsI)
9.2 TMonspuzannonnsie 3¢ ¢dekTs Ha rpaHuIe. Yron bproctepa

9.3 YerseprhBoNHOBas (ha30Bas IIaCTHHA

9.4 TlonysonHoBast pa3oBast mIacTHHA

10. upuna criekTpaidbHBIX TUHUHN B Ta3e. PaccesiHre BOIH.

10.1 HomnepoBckoe yIIMpEHUE

10.2 VYnmapHoe ymupenue

10.3 Dddext Jomnepa

10.4 PaccesHue TIIOCKOM 37€KTPOMArHUTHOM BOJHBI Ha 3JIEKTPOHE

11. TentoBO€ U3IMyYEHHE.

11.1 Yro Takoe abcomoTHO yepHOE Teno (AUT)?
11.2 3akon Ilnanka

11.3 3akon Buna

11.4 3axon Credana — bonmbimana

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

* Aymutopusi, OCHAIIEHHAS MYJIbTUMEIHUHBIM POSKTOPOM M SKPAHOM.

+ OO0opynoBaHue st AEMOHCTPALHH.

* Y4eOHbIC ayAUTOPHUHU, OCHAIEHHBIE JOCKOM.

» JlocTyn Kk OMOIMOTEKaM y9eOHON TEXHUYECKOH TUTeparyphl, B TOM YHUCIIE 3JICKTPOHHBIM,
HEOOXOAMMBIN JIJIsl OCYIECTBICHUSI CAMOCTOSATEIILHON paboThl 00yYarOIIUXCS.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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



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

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

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

5. OcuoBsl pusuku [Texct]. B 2 T. T. 1, yueOuuk ans sy3zos /H. I1. Kanamnukos, M. A. CMOHIBIpEB.
-M., JIaboparopus 3nanuii, 2017

7. Kanamnaukos H.IT., CmonabipeB M.A./OcHOBBI Qu3nku B 2-x ToMax M.-JlaGoparopust 3uanuii, 2017

JlononHuTenbHAs TUTEpaTypa
1. Konebanwus v BoiHbI. BBeneHue B akycTuky, paguodusuky u ontuky [Tekcr] : yueb. mocodue aiist
By3oB / I. C. l'openuk ; mon pea. C. M. PeiroBa .— 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. OcHossl onTuky [Tekct] : [yuebd. mocobue s By30B] / M. boph, 3. Boned ; iep. ¢ anri. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyouna ; nox pen. I. [1. MoryneBnu .— M. : Hayxka, 1970 .— 855
C.
4. ®usnueckas ontuka [Texcr] : yaueOnuk st By30B / C. A. Axmanos, C. 1O0. Hukutna .— M :
W3n-Bo MI'Y, 2004 .— 656 c.
5. Merozpl perienus 3aaa4 B o0mieM kypee ¢usuku. Onruka [Teker] : yae0. mocoowue aist By3oB / B. I1.
KopsiBoB .— M. : Ctynenr, 2012 .— 344 c.

6. Bonubl. Jludpaknus. [IpoctpancTBennas ¢punbTpaius [Teker] : yae6. nocooue aist By3oB / I P.
Jlokmms ; M-Bo oOpazoBanus u Hayku PO, @en. arenctso no odpazosannto, MOTU .— M. : MOTH,
2006 .— 160c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (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 6udmuoreka MOTU, pazaen «O0mas
¢duznkar»

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

1. http://mipt.ru/education/chair/physics/S_IV/method/ — meromudaeckuii paznen caiita kadeaps
O0bweit 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 QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Crynent, um3ydaromui kypc «OOmas ¢u3nka: ONTHKA», JOIDKCH HE TOJIBKO HM3YYHTh OOIIHe
(u3MUECKUe 3aKOHBI M TTOHATHS, HO HAYYUThCS IPUMEHSTh UX Ha MPAKTHKE.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— mpopaboTKy ydeOHOro marepuana (1o y4eOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEJHA3HAYCHHBIX [T CAMOCTOSTEIIEHOTO H3yUCHHUS;

— pCUICHUC 3a/iaq, ImpcajraraCMbIiX CTyACHTAM Ha NPAKTUYUCCKUX 3aHATUAX,



— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHSAM, KOHTPOJIBHOM paboTe, crade 3aaHuil, IK3aMeHy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllUN.

[Mokazarenem BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3afau. [Ipu penrenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUTASCH HA H3BECTHBIC
TEOPETUYECKHUE CBEACHMS U NIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa. 3ajada CUMTAeTCs PEIIEHHOH, €CIM OHAa COACPKUT OOOCHOBAaHHOE pEICHWE: CCHUIKH Ha
MpUMEHseMbIe PU3NIECKUE 3aKOHBI 1 KOPPEKTHBIE BHIKJIAIKH, a TAKXKE TMPaBUIILHBIA YACICHHBIA OTBET
(ecnu B 3amade eCTh YUCIOBBIC JaHHEIC).

[Ipu moATrOTOBKE K MPAaKTHYECKUM 3aHATHSAM HEOOXOIMMO O3HAKOMHUTHLCS C OCHOBHBIMH TOHSTHUSMHU U
3aKOHAMH, KOTOPBIMH OYJET TOCBSAIIEHO 3aHATHE, W PEIIUTh 3aJa4d, NPETyCMOTPEHHBIC JUIs
MTOJITOTOBKH TI0 TEME CEMHUHapa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

kadenpa oomieit pu3nku
Kypc: 2
KBaJIMpUKALUS: GakanaBp

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

Pa3zpatGoTunk: B.®. Ko3nos, kaua. ¢u3.-mMaT. HayK, JOILEHT, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinabl «O0mas Gu3nka: OnTHKay 00yJaromuics JOKEeH:

3HAThb:

- (yHIameHTambHbBIE 3aKOHBI M TOHATHS ONTHKH, a TAKXKe TPAHULIBI UX IPUMEHUMOCTH:
- npuHIMn Pepma U 3aKOHBI TEOMETPUYECKON ONTHKH;
- BOJIHOBOE YpPaBHEHHE, INIOCKHE U C(epUUeCKUe BOIHBI, IPUHIUI CYHNEPHO3UIMN U HHTEphEpeHIHs

MOHOXPOMAaTHU4YCCKHX BOJIH,

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

- mudpaxnus OpayHrodepa Ha mieny;

- CHEKTpalbHbIC MPUOOPHI U HX OCHOBHBIE XapaKTEPUCTHKHY;

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

- Teopus A6Ge popMUPOBAHUS ONITUYECKOTO N300paKESHUS;

- TpuHIMIE roinorpadun, ycnosue bparra—Bynbda;

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

- MOJSIpU3alysl CBETA, ECTECTBEHHBIN CBET, siBJIeHHE bprocrepa;

- JIUXPpOH3M, NOJSPOHIBL, 3aKOH Maittoca;

- JBOMHOE JIy4elpeJOMIICHHE B OAHOOCHBIX KPHCTAJIaX, WHTEP()EPECHIHOHHbIC SBICHUS B
KPUCTAJUIMYECKUX TIacTUHKAX, 3¢ dexr Dapanes u adpdexr Keppa;

- HEeNMMHEHHBIC ONTHYECKUE SIBICHUS, HEIMHEHHas MOoNsApu3alus Cpeibl, TeHepauus BTOPOM
rapMOHUKH (YABOCHHE YacCTOTHI), (ha30BbIi CHHXPOHU3M, CaMO(OKYCHPOBKA.

yMeTh:

- TIPUMEHSTH U3y4eHHbIe 00IMe pU3ndecKre 3aKOHbI JUI PEIICHUs] KOHKPETHBIX 337134 10 ONTHKE:
- TPUMEHATh 3aKOHBI T'€OMETPUYECKOH ONTHUKU IMPH MHOCTPOCHUH H300PaXCHUH B ONTHUYECKUX

CHCTEMAX;

- pewars ypaBHEHUs | eabMronbua A CilydyaeB INIOCKUX U CPepUIECKUX BOJH;
- HCIOJIb30BaTh MOHATHE O 30HaX PpeHens u cnupanu OpeHens Npu pelmeHur 3a1a4 Anppakul Ha

9KpaHe C 0CEBON CUMMETpPHEN;

- UCHONB30BaTh METON Poanes pemieHuWs 3agauul JUQPaKIKU: BOJHOBOE TOJIE KaK CYNEpPIHO3HIINS
IJIOCKUX BOJH Pa3HbIX HaNpaBlieHUH (MMPOCTPAHCTBEHHOE yphe-pasiioKeHHE);

- aHAIM3HPOBaTh (PU3MUECKUE 3a7a4M, BBIJCISAS CYNICCTBEHHbIE W HECYIIECTBEHHBIC AaCIEKTHI
SIBJICHUSI, U HA OCHOBE MPOBEACHHOIO aHaldu3a CTPOUTh YHPOLIEHHBIE TEOPETHUUYECKUE MOJACIH

(DUBNYECKUX SBICHUM;
- NPUMEHATh  Pa3JIndHbIC

MATEMATUYCCKHUC

HWHCTPYMCHTBI PpCHICHUA 3aJda4 HCXOAd U3

cOpPMYIHPOBAHHBIX (U3NUECKUX 3aKOHOB, M IPOBOJUTH HEOOXOIMMbIE aHATUTHUECKUE U YHCIICHHbIE

pacy€Thl.
BJIA/IeTh:




- 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

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepuraja InpoBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA TI0 TCMC ITPOULIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Ha nuceMeHHON 4YacTH 3K3amMeHa CTYACHTY Ipeajiaraercs pemuTb 5 3amad. Bce npemaraemble
3aJaYUIPE/ICTABISIOT COOOM OpUTHMHANIBHBIC ABTOPCKUE 3alaud, CICIHAIBHO TOATOTOBICHHBIC JUIS
sk3ameHa. C mpuMepamu 3aad MPOUUIBIX JIET MOXHO O3HAaKOMUThCS Ha caite kadeapsl oOmmeit
bu3uKu B pasnerne 9K3aMEHAI[HOHHBIX MarepualioB 3a 4-i1 cemecTp
http://mipt.ru/education/chair/physics/S_1V/pism4/ u B apxuBe MUCbMEHHBIX 3K3aMEHAIIMOHHBIX paboT
oraenienus YHUL AJIT kadenpst obmweit pusuky.

VYerHasg yacTh 3K3aMeHa MPOXOAUT 1o Ouseram. B kaknom Ouiere comepsKUTCATEOPETHUECKUI BOIPOC
W3 NPUBEACHHOIO HIDKE CIIMCKA K3aMEHAIMOHHBIX BONPOCOB. Kpome TOro, cTyneHTy mpenjaraercs
M3JIOKUTh IOATOTOBJICHHBIM 3apaHee «BONPOC MO BHIOOPY», KOTOPHIM MOXET OBITh KaK OIUH W3
MyHKTOB MPHUBEAEHHOTO HIKE CIHUCKA, TaK W JH0O0H BONPOC, 3aTparuBaeMblii B U3y4aeMOM Kypce WU
HETIOCPE/ICTBEHHO CBSI3aHHBIH ¢ HMM. B kauecTBe Bompoca MO BBIOOPY MOTYT OBITH H3JI0KEHBI
PE3YyNBTaThI IPOAETIAHHOM CTYIEHTOM J1a00paTOpHOH padoThI.

Crucok BOIIPOCOB YCTHOT'O 3K3aMCHa:

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

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

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

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

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

6. Bausaue audpakium Ha paboTy ONTHYECKUX WHCTPYMEHTOB (MHUKPOCKOIL, TEIECKON) U
PaanoIOKaToOPOB.

7. Hdudpakums Ha TpEXMEPHBIX CTPYKTypax. PEHTTeHOCTPYKTYPHBIN aHANN3.
8. Bonna Ha rpanune aByx cpell. KoadduuuenTs! orpaxenus u nponyckanus. @opmyisl Openens.

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

10. ucniepcus BonH. I pynmoBast ckopocTs. Jucnepcust B BomHOBOAE U m1azme. Kpurepuit coxpaneHus
(hOopMBI UMITYJIBCHOTO CUT'HAJIA B TUCIIEPCHON Ccpee.

11. ITlonspuzaiusi MOHOXPOMATHYECKON BOJIHBI: JIMHEHHAs, KpyroBas, JJUIMITAYECKas. BpamieHue
IJIOCKOCTH moJsipu3anuu. [IoHsATHE O KPUCTAIIOONTHKE.

12. Ddpdexr dornepa. Tumbl yimmpeHus CIEKTPalbHbBIX JIUHUH B rase.

13. PaBHOBecHOe wuzmyudeHue. [ITOTHOCTH JIy4YHCTON SHEPrUUM W IUIOTHOCTH €€ IOTOKA. 3aKOHBI
Kupxroda, IInanka, Penes-/xunca, Credana-bonpiimana, Buna.

14. Dnementsl Teopuu Jsazepa. Koadgduuuentsr DiiHimreliHa. YcioBUE BO3HHUKHOBEHHUS T'€HEPALIUU.
Criextp u3nmydeHus jazepa.

Kpurepun onennBanus

KPUTEPUM OLIEHMBAHUS PE3YVJIETATOB ITMCBMEHHON DSK3AMEHAIIMOHHOI
PABOTBI



Jlns ynoOcTBa mpernogaBaTess, IPPOBEPSIONIETO MMChbMEHHYIO SK3aMEHAIMOHHYIO padoTy CTYIeHTa,
MOXeT OBITh HCIIIH30BaHA CJIAYIONIAsl CUCTeMa KpHUTepueB (IIpHeAnosnaraercsi ucnons3oBanue 10-
OaJITLHOM TITKAJIBI OTICHOK):

1. 3agava pemena BepHO (T. €. MPHUBEAEHO 0OOCHOBAHHOE MPAaBWIIbHOE penieHne). Bo3mMokHO Hanmdne
MEJKUX HeJIoYETOB (HECYIIeCTBEHHbIE apu(MeTHiecKkre omuoKm).- 2 6a.

2. 3anmaua pemieHa NpaBUIbHO, HO OTCYTCTBYET YMCICHHBIN OTBET, MM YHCICHHBIN OTBET Ha MOPSIOK
u OoJiee OTIIMYAeTCsl OT MPAaBWIIBHOTO. - 1,5 Oa.

3. 3agaua He pemieHa, HO OCHOBHBbIC (hHU3MYECKHME 3aKOHBI, HEOOXOAMMBIC Ui pelle-Hus,
c(OpMYIHPOBaHBl MPAaBWILHO (IIPU 3TOM BBIKJIAJAKH HA4aThl, HO HE JOBEICHBI 10 KOHIA, JHOO B
BBIKJIaJIKaX €CTh CYIIECTBEHHbBIE OIIMOKH, MPUBEIIIHE K HEBEPHOMY PEIICHUI0). - 1 Oai.

4. 3agaua ©He pemieHa. OCHOBHbIE ()M3UYECKUE 3aKOHBI, HEOOXONUMBIE [UIS pEIICHHS,
copMynHUpoBaHbl NPaBUIBHO. BhIkiaaku 1mb0 OTCYTCTBYIOT, TMOO OHM HM3HA4YaIbHO HEBepHHL.- 0,5
Oai.

5. 3agava He pelieHa, HO Oblia Oe3ycIielHas NOMbITKA PeMuTh. - ) Gar.

6. IlonbITKK pemuTh 3a1a4y He ObLI0. - 0 Gaur.

Utorosas omnenka 3a paboty (o 10-0amibHOi 1mIkaine) ompeaessercs Kak cymMma 0ajuloB MO BCEM
3aja4aM ¢ OKpyIJIeHHEeM 0 Ommkaiiiiero (cBepxy) uenoro. B panpHeiimieM OHa y4WTHIBaeTCS Ha
YCTHOM 3K3aMEHE TPH BBICTABICHUH UTOTOBOM 3K3aMEHAIIMOHHON OLIEHKH Mo aAuciuiuiiHe. OLeHKa 3a
NUCBMEHHYIO 4YacTh OJK3aMEHa OIpeNeNsieT MaKCUMaJbHYI0 WTOTOBYIO OIIGHKY 3a OJK3aMeH. B
UCKJIFOUNTEBHBIX CIy4asX, €CJIM Ha YCTHOW YacTH 3K3aMeHa CTYIACHT JEeMOHCTPHUPYET MPEBOCXOAHBIE
TEOPETUYECKUE 3HAHUS U YPOBCHb IOHUMAHUS MPEJIMETa, UTOTOBAas OLIEHKA C COIVIacus JIGKTOpa Kypca
MOJKET OBITh TIOBBIIIICHA, HO HE Oojice ueM Ha 2 Oayia (1o 10-0ayibHOM IIKae).

KPUTEPUU OUEHMBAHNMA OTBETOB CTYJEHTA HA YCTHOM 5K3AMEHE

Ha ycTHOM »sK3aMeHe 3K3aMEHATOp OLIGHMBAECT OTBET CTYACHTA B LIEJIOM U BBICTABISAET OLECHKY
COINIACHO TPHUBEACHHBIM HIKE KPUTEPUSIM U M3JI0KEHHBIM BBIIIE 3aMEUaHHUAM KacaTelbHO
MMCBMEHHOM YacTy 3K3aMeHa:

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

. Onenka «ommmyHO (9)»  BBICTABIACTCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCHUILIMHBI M YMEHHE YBEPEHHO NPHMEHSTH
WX Ha IPAKTHKE P PEIICHUH HECTAaHIAPTHBIX 3a/1a4.

. Ounenka «ommyHO (8)»  BBICTABIACTCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHbIE ITyOOKHE 3HAHUS MPOTPaMMbl JUCLHUILIMHBI M YMEHHE YBEPEHHO NPHMEHSTH
UX Ha MPaKTHKE NPHU PELUICHUH HECTAaHAAPTHBIX 3a[a4, OAHAKO JOIMYCTHBILIEMY HEKOTOPbIE HETOUHOCTH
IIpU OTBETE.

* Ounenka «xopouo (7)» BBICTaBJISETCS CTYACHTY, €CIM OH MPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE IOHMMAHHE MaTepuana MporpaMMbl JUCHUIUIMHBI M yMEHHE CBOOOJHO IPUMEHATh
(u3nyecKre 3aKOHbI Ha MIPAKTUKE TIPU PEIICHUH TUIIOBBIX 3a]a4.

* Omenka «xopoio (6)» BBICTaBISETCS CTYAEHTY, €CJIM OH IMPOJEMOHCTPUPOBAJ TBEPAOE 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
MOHMMaHUE MaTepHaja MPOrpaMMbl TUCHUIUIMHBI M YMEHHE HPUMEHATh (U3MUYECKHE 3aKOHBI Ha
MPAKTHKE NPU PEHICHUH TUIIOBBIX 3a]1a4, OHAKO JOIYCTHII IPU OTBETE PsiZl TPYOBIX HETOUHOCTEH.

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

. OneHka «ymoBIETBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN
XapakTep 3HaHUH, AOMYyCKaBlIeMy rpyOble OomMOKU B ()OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIaTh MPOCThIE 3aJa4H M BIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JaJbHEHIIEro 00yYeHHI.

* OrmeHKa «HEYIOBIECTBOPUTENBHO (2)» WIN «HEYNOBIECTBOPUTENHHO (1)» BBICTABISIETCS CTYIACHTY,
KOTOPBbIi HE 3HAET 3HAYUTENIFHYI0 YacTh OCHOBHOTO COJEPKAaHUS INPOrpaMMBbl, CHCTEMATHYECKH
JIOITyCKaeT TpyOble OMMOKM NPU (POPMYIUPOBAHUN OCHOBHBIX (DU3MUYECKUX 3aKOHOB MIJIM HECIIOCOOECH
KOPPEKTHO MIPUMEHATH (PU3NYIECKHE 3aKOHBI Jaske VIS PEIIeHHs IPOCTHIX 3a1ad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Metonuueckre Marepuaibl, OTHOcAIMecs: K Kypey "OOmas ¢usnka: onTuka', HaXOOITCs Ha caiite
kadeapsr obmieit puznkun MOTU: https://mipt.ru/education/chair/physics/S_IV/method/



3. [lepeyeHb THMOBBIX KOHTPOJIbHBIX 3aJaHUi, MCMOJIb3yeMbIX JJIs OLEHKH 3HAHWIA,
YMeHHii, HABLIKOB

[Tpomexyrounas arrectanus o auciuruimHe «O0mias (u3nKa: ONTHKa» OCYIIECTBISIETCS B
dbopme mudpepeHIInPOBAHHOTO 3a4eTa U IK3aMeHa. 3a4eT MPOBOUTCS B YCTHOMU (hopme, a
9K3aMEH — B IIMCBMEHHOMN M YCTHOU (hopMme.

JAuddepenunupoBanHblii 3auer

Jnis monmydenust 3auéra CTyIeHTY HEOOXOJMMO B YCTAaHOBJICHHBIE y4eOHBIM TPaQHKOM C/1aTh
JIBa 3aJ]aHUsI U BBIIIOJHUTH YCTAHOBIIEHHOE YU€OHBIM Ipa)KOoM KOJIMYECTBO J1aOOPATOPHBIX
pabot. BrimonHeHne Kax 101 paboThl U3 MHANBHYaTbHOTO CEMECTPOBOTO rpaduka
71a00paTOPHBIX paboT (MapIpyTa) 00YyYarOIIETOCsi COCTOUT M3 YEThIPEX ATAIOB:

1. [loAroToBKA K BBINOJHEHHUIO paboThl. OHA MPOU3BOAUTCS, KaK MPABWIIO, B TCUCHUE HECIIH,
IpeIecTBYIOEH TabopaTOpHOMY ASKCIEPUMEHTY, W BKJIIOYAeT B ce0s M3yuyeHUE OMUCAHUS
paboThI U PEKOMEHIOBAHHOW B OMHMCAaHUM Y4EOHOH JUTEpaTyphl, B KOTOPOH M3JIaraeTcsi TEOPHS
HCCIIETyeMOT'0 SIBJIICHHUSA, a Takke opopMIiIeHHE B COOTBETCTBUU C JECUCTBYIOUIMMH IpaBHIIaMU
71a00paTOPHOTIO KypHaja CTYACHTA.

2._JKcliepuMEeHTANIbHbIC U3MEPEHUs B 1a00paTOpUU. ITOT TAll HAYUHAETCA C AOMYyCKa
CTyZICHTa K paboTe mpernogaBaTesieM, MPOBOISIIMM B JTA00OPATOPUH 3aHATHS y4eOHOM TPYIIIIBL.
OH noapaszymMeBaeT NpOBEPKY FOTOBHOCTH CTYJIEHTA K BBIMOJIHEHHUIO paOOThI, BKIIIOUYAs €r0
OTBETHI HAa KOHTPOJIbHBIE BOTIPOCHI, C BRICTABIICHHEM OLIEHKU B KadeIpabHOM KypHae
yueOHoii rpynmsl B rpady «lloaroroBka» (mo 10-6amibHol cucteme). B ciiyuae HEroOTOBHOCTH K
MIPOBEICHUIO N3MEPEHHH CTYACHT HE JIOMyCKAETCs K BHIMOJIHEHHIO TaO0paTOPHOH paboTHI, O
YeM JIEJIaeTCsl COOTBETCTBYIOIAs OTMETKA B KadeapaabHOM KypHalle yueOHOU rpymnbl. B
JanbHEHIIeM, o Mepe TOTOBHOCTH, OH BBITIOJHSIET U3MEPEHUS BO BHEYPOUHOE BPEMS.

JlonymieHHblii K paboTe CTYIEHT MO0 OKOHYAaHUU HW3MEPEHUI NpPEeIbsIBISET pPe3yabTaThl
NPENoIaBaTeio, a TOT IMpelaraeT €My BBIOJIHUTh KOHTPOJIBHBIA pacyeT MapaMeTpoB B
COOTBETCTBUU ¢ pabounmu (hopMmynaMu Jis OJHON - JBYX SKCIEPUMEHTAIbHBIX Touek. Eciu
pe3yabTaThl pacdyera COOTBETCTBYIOT MPOTHO3UPYEMBIM 3HAUYEHHUSIM — IPEINOJaBaTeNlb CTABUT
CBOIO MOJIHUCH B JIAOOPATOPHOM >KypHase CTYACHTA, a TAKXKE OLEHKY B Ka(eapalbHOM KypHale
yuebHoil rpynmel B Tpady «lloaroroBka», ecim — HET, TO HPEANPHHUMAIOTCS MEpBI IO
BBISICHEHHIO TIPUYHMH PACXO0XKICHUS, BKII0Yas TOBTOPHBIE H3MEPEHUSI.

3. O6paboTKa pe3yabTATOB JAOOPATOPHOTO IKCIIEPHUMEHTA MPOU3BOAUTCS CTYACHTOM
CaMOCTOSITENIEHO B COOTBETCTBUU C JieHCcTBYOMUMHE npaBuiamu. [1o 3aBepiieHnn o6padboTku
pe3yNbTaToOB 00YYaIOUIUIICS T0JIKEH MOArOTOBUTHCA K 3aliuTe JabopaTopHoi paboTsl. Takas
MOJTrOTOBKA BKIIIOYAET B C€0s1 CAMOCTOSITEIbHYIO IPOBEPKY U aHAIIU3 Pe3yIbTaTOB 00pabOTKH,
MOJIFOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCH! U3 OMKMCAHUA J1a00paTOpHOI pabOThI, a TaKXKe
npopaboOTKy MO0 PEKOMEHI0BAaHHBIM B ONMCAHUHU YUeOHMKaM TEOPETUYECKOro MaTepuana,
OTHOCSIIETOCS K U3y4aeMOM TEME.

4. 3anmra J1abopaTopHON paboThl 00yUYAOIIUMCS TPOU3BOJUTCS B KOHTPOJIbHbIE CPOKH,
yKa3aHHBIE B €r0 HHIMBUIYaJIbHOM CEMECTPOBOM Tpaduke 1abopaTOpHBIX padoT, BO BpeMs
3aHATUH B 1a00paTOPHUU COTJIACHO JAEHCTBYIOLIEMY pacnucanuto. JJaboparopHas padora, He
IIpeJICTaBICHHAs K 3alllUTe B TEUEHUE MECSIIA MTOCIIe JJabopaTOPHOTO SKCIIEPUMEHTA,
aHHYJIMpYeTcs MpernoiaBaTeneM. BMecTo Hee CTy/IeHTy Ha3HayaeTcs Ipyrasi U3 UMEIOIIerocs
nepeyHs J1abopaTOPHBIX padoT.

3amura 1abopaTopHON paboThl MOAPA3yMEBAET, MPEXK/E BCETO, IPOBEPKY
Iperno/IaBaTesieM Pe3yaIbTaToB 00paOOTKHU TaHHBIX HKCIIEPUMEHTATBHBIX M3MEPEHUH Ha UX
COOTBETCTBUE TEOPETUYECKON MOJIENT U3y4aeMoro SBJICHUS WK (PU3NYECKOro mpoliecca. 3a
odopmIIeHHE OTYETa U Ka4eCTBO 00pabOTKH PEe3yIbTaTOB MPENOaBaTe b IPOCTABIISET TPETHIO
OIICHKY B KaepallbHOM KypHase yueOHoi rpynisl B rpady «[loaroroBkay. Eciu okaxercs,
YTO pe3yJbTaThl 3HAYUTEIHLHO PACXOASTCS C TAOTUIHBIMA 3HAYCHUSIMH U3MEPEHHBIX
napaMeTpoB, U MPUYUHY PACXOKIEHUS OOHAPYKUTh U YCTPAHUTDH HE YIACTCS, CTYIEHT MOXKET




OBITH HAIPaBJIEH MPEIOIaBaTEIeM Ha BBIMOJIHEHHE MOBTOPHBIX U3MEPEHUI U TIepecyeT
pe3yJbTATOB.

B ciyyae Heyn0BIETBOPUTEIBHOTO OPOPMIIEHHUS OTUYETA 110 pe3yIbTaTaM U3MEPEHUIt
CTYACHT TaK)K€ MOXKET OBITh OTCTPAHEH MPEIoaBaTeIeM OT 3alIUThI Pa0OTHI I yCTPAHEHUS
HEJ0YETOB 0 CJIEIYIOIIET0 3aHITHS 10 PACTUCAHHUIO.

OO0s13aTeNBHBIM MIPH 3aLUTE PE3YIBTATOB J1A00PATOPHOI pabOTHI SIBISETCS YCTaHOBIICHUE
CTETNeHH OCBOCHHUS CTYJIEHTOM TEOPUHU UCCIIEYEMOTO SIBJICHUS WU pu3ndeckoro mnpouecca. Js
3TOTO MPENOAABATEb MOXKET UCIOIB30BATh CIIMCOK KOHTPOJIBHBIX BOIIPOCOB U3 OMHMCAHUS
naboparopHoit pabotel. [IpenogaBaTenb Takke MOKET MPEUIOKUTh CTYICHTY BBIIIOJHUTh
OLIEHKY BKJIaJ[a B IOTPEUIHOCTh U3MEPEHUN (PaKTOPOB, HE YUYTCHHBIX B HCIIOJIb3YEMbIX IPU
pacderax pabouux Gopmyiax.

[To uToram 3amMThl pe3yabTaTOB pabOTHI MPETOAaBaTeNlb CTABUT B KadeapaabHbINH
JKypHaJI yueOHOM IpyMIibl YETBEPTYIO OLEHKY B KadeapaabHOM KypHaye yueOHOM rpyibl B
rpady «IloaroroBkay. Mrorosas omnenka (mo 10-0anbHOi 1IKaie) 3a BBITOIHEHHYIO CTYICHTOM
nmabopaTopHYyIo paboTy onpenenseTcs Kak 1/6 (C OKPYIJICHHEM JI0 IIEJI0T0) OT CYyMMbI YEThIPEX
NEPEYHCIICHHBIX BBIIIE OLIEHOK, IIPH TOM YETBEpTasi OI[EHKA 38 KAYeCTBO YCBOCHUS CTYIEHTOM
TEOPUU UCCIIEYEMOT0 SIBJICHUS UIH (PU3NYECKOTO Mpoliecca A0KHA ObITh YMHOXKEHA Ha
KodpduimeHT «3».

[lo  okoHuaHuMuM  cemecTpa  KaxIplii  OOydalOmUMHCA  JODKEH  TOJYYHTh
Qg epeHIMpoBaHHbIA 3a4eT 1o aucuumuimHe «OOmas ¢usuka: ontukay. K crmade 3auera
JOTYCKAIOTCA TOJMBKO CTYACHTHI, YCIEIIHO CAABIINE [Ba 3aJaHUs, BBHIMOJHUBIINE U YCIEIIHO
3alIUTHBIINE B COOTBETCTBUM C HWHIMBUAYAJbHBIM TpaukoM Bce TabopaTOpHbIe paOOTHI.
HToroBas olieHKa ompenensiercs Kak MoycymMMma (C OKpYIJIEHHEM JO0 1enoro 3HadeHus mo 10-
OaJUTPHOW CHCTEME) CPEIHUX apu(PMETHUSCKUX OAJJIOB OIICHOK 32 3a/JaHUs M 33 JIA0OpaTOPHBIC
paboThl. B HCKIIOUMTENBHBIX CIIy4asX CO CTYACHTOM, JOMYCKaBIIUM B TEUYEHHE CeMecTpa
HapymeHus y4eOHOro rpaduka, MOKET OBITh MPOBEICHO IOIMOJHUTEIBHOE COOEceJOBaHUE C
[EJIbI0 YCTAHOBIICHUS CTETIEHU OCBOCHUS UM IPOTPaMMbl JUCIUILIUHBI.

IK3aMeH
CemecTpoBbIil 3K3aMEH COCTOMUT U3 JIBYX YacTEW: MHUCbMEHHOM U YCTHOM, IpUYEM B
9K3aMEHAIMOHHYIO BEIOMOCTb U 3a4E€THYIO KHUXKKY CTYJIeHTa 5K3aMEHATOPOM CTaBUTCS OJHA
oOmtas oueHka. CTyieHThl, He UMeroIue Ju¢HepeHIMPOBAHHOIO 3a4eTa MO TUCHUIUINHE
«O061mas ¢pu3uKa: ONTHUKA», K YCTHOMY 9K3aMeHY He JIOMyCKaroTCS.
Ha nucebMeHHOM 5K3aMeHe CTYACHTY INpenjiaraetcs peluTh 5 3a/a4 B TCUCHHE 4 9acoB.

Temaruka 3amad IOJHOCTBIO COOTBETCTBYET MpOTrpaMMe Kypca, OJHAaKO BCE 3aJauud
MIMCBbMEHHOTO 3K3aMEHa SIBIISAIOTCS MOJIHOCThIO OpUrHHAIBHBIMY. C MpuMepaMu 3a/1a4 IpOIIBIX
JIET MOXKHO O3HaKOMMTbCA Ha caiite kadeapbl oOuiel ¢u3uku B paszfesie dK3aMeHaIllMOHHBIX

matepuaioB 3a 2-ii cemectp https://mipt.ru/education/chair/physics/S_ll/ekzams/. Tlo wuToram

MUCHMEHHOTO 9K3aMeHa CTY/ICHTY BBICTABISETCS MTPOMEXKYTOUHas olleHKa. OMH U3 BO3MOXKHBIX
BapHAHTOB OIPE/ICJICHHs TAKON OIIEHKHU MPEACTABIEH B HUXKE MPUBEACHHON Tabnuile (MTOroBas
oIleHKa 3a paboTy (mo 10-6amapHOM mIKaie) onpeaenseTcs Kak cymMMa OaljIoB 1O BCEM 3a/adaM

C OKpyTJIeHHeM 10 bamxkaiiniero (cBepxy) 1eJsoro):


https://mipt.ru/education/chair/physics/S_II/ekzams/

MHCTPYKIOWM OJIA ITPOBEPAIOIINX

3anaua pelreHa BEpHO (T. €. IIPUBEIIEHO 000CHOBAHHOE IIPABVIBHOE PeIleHE).
+ | 4 | Bo3aMOXXHO HayIM4Me MeJIKVIX HEJIOYETOB (HeCyIeCTBeHHbIe apudMeTaecKrie
OIIIVIOKM)

3anaqa penieHa IIpaBIbHO, HO OTCYTCTBYET YMCJIEHHBIV OTBET, VJIV YMCJIEHHBIV OTBET
Ha IIOpsI0K 1 Dostee oTyIMUaeTCs OT IIpaBMJIBHOI'O

H+
w

3ayiaua He pellieHa, HO OCHOBHBIe (PU3MUecKIe 3aKOHBI, HeOOXOIVIMBIe ISl pelleHs],
cdopMyIIMpOBaHbI IMPaBWIILHO (IIPY 3TOM BBIKJIQJIKV HavaTkl, HO He J0BeIeHbl 110
KOHIIa, JI100 B BBIKJIAJIKaX eCTh CyIlleCTBeHHBIe OIIMOKY, IIpUBeIIie K HeBepHOMY
PpeleHnIo)

+/2 | 2

3amaya He pertteHa. OCHOBHBIe (pr3ITdecKyie 3aKOHbI, HeOOXOAMMBIe ISl pellieH s,
cpopmysIMpoBaHBbI IIpaBWIbHO. BRIKIIaZIKM MO0 OTCYTCTBYIOT, JIO0 OHM M3HAYaIbHO
HeBepPHBI

+l
—

— 0 | 3amaua He pellleHa, HO ObUTa Oe3yclIelTHasl IIOMBITKA PEINTh

0 | O | IToneITKM permmTh 3a/1a4y He ObUIO

Maxrcumym 3a 3amady — 4 oura. MToropas oireHKa 3a paboTy OIIpemesIseTcss UCXOas U3
CyMMBI 6AJILJIOB X II0 BCEM 3aJadYaM.

IIprmevamme. 3a pelleHnd 3a1a4 ¢ SBHBIMI IPHU3HAKAME CIIMCHIBAHNA cTaBuTCa 0
0aJLIoB.

Tabnua cOOTBETCTBUS:

z 0-1 |2-3|4-5|6-7| 8-9 |10-11|12-13| 14-15 |16-17| 18-20
Omenka | 1 | 2|3 |4 ] 5 6 7 8 9 10

HEyd. | YAOBIL X0p. OTJI.

B panpHelinieM OHa y4YMTBIBA€TCS Ha YCTHOM 3K3aMEHE IPU BBICTABICHUM WTOTOBOU
9K3aMEHALIMOHHOW OLIEHKH 110 AUCLUILINHE.

Ha ycTHOM »9K3aMeHE CTyZIEHT [JOJDKEH U3JIOKUTh DJK3aMEHATopy Marepual
HK3aMEHALMOHHOro Omiera (ciay4yailHBIM 00pa3oM BBIOpaHHBIM BOIPOC M3 MPOrpaMMbl) U Tak
Ha3bIBaEMBI «BOIPOC MO BbIOOpPY». Ero cTyneHT roToBUT 3apaHee. DTO MOXKET ObITh JIMOO
yriayOleHHOe M3JI0KEHHE OJHOr0 U3 BOIPOCOB MporpamMmbl  Kypca, JuOO  BOIpOC,
OTCYTCTBYIOIIMH B IpOrpaMMe Kypca, HO HMEIOLIMN HEMOCPEACTBEHHOE OTHOILIEHUE K
M3y4aeMoll TUCHUIUIMHE, a TaKKe M3J0KEHHE U 3alluTa pe3yJabTaToB JadopaTOpHOM paboThl,
IPOJIETAaHHOM CTYJIEHTOM B Ja0OpaTOPHOM MPAKTUKyME B KAaueCTBE JOMOJHUTEIbHON PabOTHI.
Ha oTtBet no «Bormpocy 1o BEIOOPY» CTYJIEHTY MpenocTasisercs He 6onee 10 MUHYT.

[Tpu MOATrOTOBKE K YCTHOMY K3aMEHY PEKOMEHIYETCSI UCIIONIb30BaTh CIEAYIOLIHIA
CIIMCOK 3K3aMEHAI[MOHHBIX BOIIPOCOB:

1. M3nyuatenu BonH. BoHOBOE COIPOTUBIIEHHUE.
1.1 TInockue, mMIMHIAPUYECKUE U CHEPUIESCKUE BOTHBI
1.2 Axyctudeckoe BOJIHOBOE CONPOTUBIEHNE. MOHOIIOIB
1.3 DnexkrpomarHuTHBIN Aunoib. [IpocTpancTBeHHas quarpamma
1.4 berymue, crosure U CMENIaHHBIE BOJIHBI

2. HnrepdepeHuus.




2.1 BunmHocTh uHTEpHEPEHITMOHHONW KApTUHBI

2.2 BpeMeHHas KOrepeHTHOCTh. BoHOBOM 1y

2.3 IlpocTpaHCTBEHHAss KOT€pPeHTHOCTb. OrpaHHuYEHUsI Ha pa3Mep MOHOXPOMATUYECKOTO
U3ITy4daTels

2.4 TlpuHUun co3/aHusl OCBETISIONINX U OTPAXKAIOIIUX MOKPBITUI

3. Hudpakuus Openens.

3.1 I'panutiel o61acTi HAOTIOICHUS

3.2 3oubl ®penens

3.3 Jlunza @penens

3.4 OTnuuurensHble ocooeHHOCTH nudpakiuu Openens u Opaynrodepa

4. Hudpakius Opaynrodepa.
4.1 Ob6nactp HabmroaeHus qudpaxius OpayHrodepa

4.2 JluarpaMmma HarpaBJIEeHHOCTH
4.3 JIudpakuus rmIOCKOH BOJTHBI HA IIEIH
4.4 Jlndpakuus mI0CKOH BOJTHBI HA KPYTJIOM OTBEPCTUU

5. Pazpematomas cnocobnocts (PC).
5.1 Yrnosas PC

5.2 CnextpanpHas PC
5.3 PC teneckorna, THAPO U paguoiiokaTopa
5.4 PC nmudpakiimoHHON pemeTKn

6. Boxnel Ha rpaHuUIax cpe.
6.1 I'paHnyHbIE YCIOBHS B IMHEHHON aKyCTHUKE
6.2 I'paHnyHbBIE YCIOBUS B DJIEKTPOJUHAMUKE

6.3 ITlagenue >MeKTPOMAarHUTHOM BOJIHBI HA METAJLIT
6.4 HopmanbHoe najieHne Ha TpaHUIly B aKyCTUKE

7. Hucnepcus BonH. BonHoBob!. 11na3zma.
7.1 ®aszoBas ¥ rpynnoBasi CKOPOCTH

7.2 Kpurepuii nckakeHUSI UMITYJIbCHOI'O CUTHAJIA
7.3 lucnepcus B BOJIHOBOJZIE
7.4 [Qucnepcus B mia3sme

8. CnekrpanbHbie mpudopsl. Muteppepomerp @abpu-Ilepo.
8.1 udpakiroHHas penieTka

8.2 Hurepdepomertp (pezonarop) Padpu-Ilepo
8.3 Ilpusma
8.4 IlocnenoBaTenbHBIA U TapaJUIEIbHbIN MPUHINIIBI U3MEPEHUS CIIEKTPa



9. Ionspuzanus BoaH. KpucrammoonTuka.
9.1 OcHOBHBIE TUIIBI NTOJIIPU3ALIUY (JIMHEIHAS!, KPYTrOBasi,eCTECTBEHHAs )

9.2 Tonspuzanuonnsie 3P QexTsl Ha rpanuie. Yroa bproctepa
9.3 YerBepThBOHOBAs (ha30Bast IUIACTHHA
9.4 TlonmyBonHoBas (ha3oBasi MIaCTUHA

10. IupuHa cnekTpaabHbIX JUHUH B Ta3e. Dddekt Jomiepa. Paccesnue BoH.
10.1 MomiepoBckoe yIIMpeHue

10.2 Y napuoe ymupenue
10.3 Dddext Hdomrepa
10.4 PaccesitHue MIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI HA 3JIEKTPOHE

11. TeruoBoe uznydeHue
11.1 Yto takoe abconoTHO uepHoe Teno (AUT)?

11.2 3akon Ilnanka
11.3 3akon Buna
11.4 3akon Credana — bompimana

12. CnioHTaHHOE U UHAYIUPOBaHHOE U3iyueHuss. OCHOBBI (PU3UKH Ja3epa.
12.1 OtnuuntenbHble 0COOEHHOCTH CIIOHTAHHOTO U MHAYIIUPOBAHHOTO U3IYYEeHUN

12.2 OcHOBHbBIE KOMIIOHEHTHI Jla3epa U UX XapaKTEPUCTUKU
12.3 DHepreruyeckoe yclIOBUE BO3SHUKHOBEHHS T'€HEPALIUU J1a3epa
12.4 Cnektp uznydenus naszepa. JloopotHocts pezonaropa @abpu-Ilepo

le/IMepr IK3aAaMCHAIIMOHHBIX OMJIETOB:

BUJIET Ne 01
1. Bonpoc 1o BeIOODY.
2. VznmyuaTenu BoJH. BoTHOBOE conpoTHBIICHHE.
BUJIET Ne 02
1. Bonpoc 1o BeIOODY.

2. lllupuHa cnekTpaibHbIX JUHUH B raze. Dddexr Homnepa. Paccesnue BoH.

BUJIET Ne 03
1. Bonipoc 1o BEIOODY.

2. TermoBoe U3MyueHue



4. Kputepuu oueHUBaHUs

OrneHka 3a MMCbMEHHYIO 4acThb 3K3aME€Ha OIpEAeisieT MaKCUMaJIbHYI0 UTOTOBYIO OLIEHKY 3a
9K3aMeH. B HCKIIOUMTENbHBIX Cly4asX, €cld Ha YCTHOM 4YacTH 5K3aMeHa CTYJEHT
JEMOHCTPUPYET IPEBOCXOJHBIE TEOPETUUYECKUE 3HAHMSA M YPOBEHb IIOHMMAaHHUS IpeIMeETa,
UTOTOBasi OIICHKA C COTJIacusl JIEKTOpa Kypca MOKET ObITh IMOBBIILIEHA, HO HEe Oojee yem Ha 2
6aiia (o 10-6ayutbHOM HIKaje).

Ha yctHOM sK3ameHe mpernojaBaTeib OLEHHUBACT OTBET CTYACHTA B IEJIOM U BBICTABJISET
OLICHKY COIVIACHO IPUBEAEHHBIM HW)XKE KpPUTEPUSAM U U3JIO0KEHHBIM BBIIIE 3aMEYaHUSAM
KacaTeJbHO MUChbMEHHON YacTH dK3aMeHa!

e Ouenka «otau4Ho (10)» BbICTaBIsAECTCS CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CUCTeMaTHU3UpPOBaHHBIE TNIyOOKHE 3HAHMS Y4eOHOM mporpamMmbl W 3a e€ mpelenaMH, a TaKkKe
YMEHME YBEPEHHO IPUMEHATh UX Ha IPAKTUKE IPU PELLIEHUU CJIOKHBIX HECTAHIAPTHBIX 3a/1a4.

e OueHkKa «oTJaMYHO (9)» BBICTABISAETCS CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHUE
CUCTeMAaTHU3UPOBAaHHBIE TITYOOKHE 3HaHUS Y4eOHOUM MpOrpaMMbl 1 YMEHHUE YBEPEHHO NMPUMEHSTh
UX Ha IPAKTHKE NpU PELIEHUU HECTAaHIapTHBIX 3ajau.

e OueHka «oTaU4HO (8)» BBICTABISETCS CTYAEHTY, IIOKa3aBLIEMY BCECTOPOHHUE
CUCTeMAaTHU3UPOBAaHHBIC TITYOOKHE 3HaHUSl Y4eOHOUM MpOrpaMMbl 1 YMEHHUE YBEPEHHO MPUMEHSTh
X Ha MPAaKTUKE IpPU PEIICHWH HECTAHIApTHBIX 3aJlad, OJHAKO JONYCTHUBIIEMY HEKOTOpbIE
HETOYHOCTHU MIPU OTBETE.

e Ouenka «xopowo (7)» BBICTaBISE€TCA CTYIEHTY, €CIM OH MPOAEMOHCTPUPOBAIl TBEPIOE
3HaHHE W YBEpEHHOE IOHMMAaHWE MaTephaja y4eOHOH MporpaMMbl W YMEHHE CBOOOIHO
MPUMEHSTh (PU3MYECKHUE 3aKOHBI Ha MMPAKTHUKE MIPU PEIICHUU THIIOBBIX 33/a4.

e OueHka «xopowo (6)» BBICTaBISIETCA CTYACHTY, €CIH OH IMPOAEMOHCTPUPOBAIl TBEPAOE
3HaHHWE MaTepualia y4eOHOW NporpaMMbl M yMEHHE MNPHUMEHSATh (PU3WYECKHE 3aKOHBI Ha
MPAKTUKE MPU PEIICHUHU TUIIOBBIX 33]1a4.

e Ouenka «xopowo (5)» BBICTaBISETCA CTYIEHTY, €CIM OH MPOAEMOHCTPUPOBAI TBEPIOE
3HaHHWE M TIOHUMAaHHWE Marepuaia y4eOHOW MporpaMMbl M yMEHHE NPUMEHSTH (PU3HUecKue
3aKOHBI Ha MPAKTUKE NP PELICHUH TUIOBBIX 3a/1a4, OHAKO JIOMYCTUJ IPU OTBETE P rpyObIX
HETOYHOCTEH.

e OleHKa «yAOBJIETBOPUTENbHO (4)» BBICTABISETCA  CTYACHTY, IIOKa3aBIIEMY
(dparMeHTapHbli XapakTep 3HAHUMN, JAOMYCKABIIEMY HETOUYHOCTH B (POPMYTHMPOBKE OCHOBHBIX
3aKOHOB M 0a30BBIX MOHSTUH, HO MPU ATOM IPOJEMOHCTPHUPOBABIIEMY CIOCOOHOCTH pElIaTh
IPOCTHIE 3a/1a41 U BJIaJICHHMEe OCHOBHBIMH pa3jieflaMi Y4eOHOH MpOorpaMMbl, HEOOXOIUMBIMU IS
JaNbHENIEero o0y4yeHusl.

e OleHKa «yAOBJIETBOPUTENbHO (3)» BBICTaBISIETCS CTYJEHTY, MOKa3aBLIEMY CHJIBHO
(dparMeHTapHbI XapakTep 3HAHWH, JOMYyCKaBIIEMy TIpyOble OMMOKM B (OPMYIUPOBKE
OCHOBHBIX 3aKOHOB M 0a30BbIX MOHATHI, HO MPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTh
pemarb MpocThle 3aJaud M BIIAJICHHME OCHOBHBIMM pasfenaMd Y4eOHOHl IporpamMmbl,
HEOOXOIMMBIMH JIJIs1 JaJIbHEHIIero ooy4eHusl.

e OueHKa «HeyA0BJEeTBOPUTEJIbHO (2)» WK «HeYA0BJIeTBOPUTEILHO (1)» BbICTaBIsACTCA
CTYJEHTY, KOTOpBI HE 3HaeT 3HAYUTENIbHYI0 YacTb OCHOBHOTO COJEp’KaHUsl INPOTrpPaMMBbl,
CHUCTEMaTHUYEeCKH JOMyCKaeT rpyOble omMOKH NMpH (HOPMYIUPOBAHUN OCHOBHBIX (DU3MYECKHX
3aKOHOB WJIM HECNOCOOEH KOPPEKTHO MPUMEHSTh (U3NYECKHE 3aKOHBI JaKe ISl PelIeHUs
IPOCTBIX 3ajad.

5. Metoauueckue MaTepHuaJibl, ONpe/esiiolue NpoueIypbl OlleHUBAHUS 3HAHUI, YMEHUId,
HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH

ITopsinok npoBeeHusi MMCbMEHHOI0 IK3aMeHa.



Bpewmsi mpoBeneHrs MUCbMEHHOM YacTH 3K3aMEHa COCTaBigeT 4 acTpoHoMHYeckux 4vaca. Ha
9K3aMCHC NpCAIararoTcd IJjisd pCHICHUA 5 OPUT'MHAJIBHBIX 3aaa4. TeMbr COOTBCTCTBYIOT TCMaM
CEMHUHApPCKUX 3aHATUN. 3ajaya CUUTAeTCs PEHIEHHOW, €Cld OHAa COAEPKHUT OOOCHOBaHHOE
pelIeHNe: CChUIKM Ha NMpPUMEHsAEeMble (PU3NUYECKUE 3aKOHBI M KOPPEKTHBIC BBIKJIAIKH, a TAKXKe
MPaBWIbHBIM YHMCIEHHBIH OTBET (€ciM B 3aJade ecTh 4YHUCIOBble aaHHble).Ha sk3amene
paspernraeTcs Moyib30BaThCsl JIOOBIMH 3aMUCAMH U Y4EOHBIMU MOCOOHMSIMH B OyMa)KHOM BHJIE.
Kareropuuecku 3ampemiaeTcsi BKIIOYaTh JIIOOBIE YCTPOMCTBA, KOTOpPbIE MOTYT CIYXUTh
CpeACTBaMHU CBSI3M — HOYTOYKH, IUIaHIIEThl, TenedoHsl W T.m. Hapymmwmrenn ypmansioTcs c
9K3aMeHa C OLIEHKOW «HEYIOBIIETBOPUTEIbHO». Pa3pernaercs monb30BaThCs KadbKyJIATOPAMHU.
3ampenaercs M0JIb30BATHCS KAIBKYIATOPAMH B MOOMIIBHBIX TeledoHax, HOyTOyKax | T.II.

ITopsinok npoBeeHust yCTHOTO IK3aMeHa.

DK3aMeH NPOXOJUT B TPAAMLIMOHHOW (opme Oecenpl mpenoaaBaressi Co CTYACHTOM MO TeMe
9K3aMEHAIIMOHHOTO Omjera. DK3aMEHAIMOHHBIA OMJIET COACP)KUT JBa IYHKTA: «BOIPOC IO
BBIOOPY» U OJIMH BOIPOC U3 IPOrpaMMBbI Kypca.

«Bonpoc mo BbIOOpPY» CTYIEHT TOTOBHT CaMOCTOSATENBHO A0 dK3aMeHa. BbIOOp TeMsl
OCYIIECTBIISIETCS MPU KOHCYIbTALIMU MpPENoAaBaTensi, BEAYIIEro CEMUHApCKHE 3a/laHusl.
Bompocom 10 BBIOOPY MOXET OBITh 1) yrayONeHHOE W3JIOKEHHE OIHOTO U3 ITYHKTOB
porpaMMel, 2) BOIMPOC WM 33]a4ya, HEMOCPEACTBEHHO CBSI3aHHBIE C TEMATUKOW Kypca, OJJHAKO
HE 3aTpOHYTble B HEM, 3) H3IOXKEHHE M 3alluTa pPe3yJbTaToB JabOpaTOpPHON paboTHI,
MPOJIEJIAaHHOM CTYAEHTOM B JIaOOPaTOPHOM MPAKTUKYME B KadeCTBE JOMOJHUTEIbHON PabOThI.
Ha oTBeTt 1o «Borpocy 1o BEIOOpY» CTYyIEHTY npefocTasisieTcst He 6onee 10 MUHYT.

Ha moarotoBky k oTBeTy mo Omiery ctyiaeHTy naércs ot 30 mo 45 munyt. B Teuenue
JK3aM€Ha CTYJEHTY HE Pa3pelIaeTCs IMOJb30BAThCS BBIUUCIUTEIBHON TEXHUKOM, JTUTEPATYypOU,
3apaHee  IOATOTOBICHHBIMH  COOCTBEHHBIMHU  3allUCAMH W JPYTUMU  MaTepUalaMu,
OTHOCSILIUMUCS K TIPEAMETY, KpOME 3K3aMEHAI[MOHHOM MpOrpamMmbl Kypca.

B mpouecce oTBera Ha «BOIPOC MO BBIOOPY» pa3pelIacTcsl IMOIb30BaThCS 3apaHee
HOJIrOTOBJICHHBIM IUTAHOM OTBETA W 3apaHee MOJTrOTOBJICHHBIMU WILTIOCTpalUsMu/rpaduKamu,
IPE/ICTABICHHBIMU B OYMaXKHOM BH[E, JIUOO HA 3JICKTPOHHOM HOCHTeNe (IUIaHIeT/HOYTOYK).
Hcnonp3yemble rpa@uKy WM WITIOCTPALMU HE JOJDKHBI COJIEpKaTh yacTel TekcTa okiana. Ha
MOJrOTOBKY OTBETA Ha «BOIPOC MO BBIOOPY» (IOBTOpeHUE) AAETCs HE Oosiee 5 MUHYT.

B mpouecce oTBera 1o OWJIETy 3K3aMEHATOP MOXKET 3a/1aBaTh YTOYHSIOIIME BOIPOCHI.
[Tocne oTBera mo OWieTy 3K3aMEHATOp BIIPaBE 3a/laBaTh CTYIEHTY JIOObIE JTOMOJHUTENbHBIE
BOIIPOCHI IO MPOrpaMMe Kypca.

B coBokymHOCTH ompoc 00yyaromierocss Ha YCTHOM 3K3aMEHE He JIOJDKEH IMPEBBIIATh
JIBYX aCTPOHOMHYECKHX 4acoB (0e3 yueTa BpeMEeHHU Ha MOTOTOBKY).

[Ipumeppl  mpOCTBIX  3a/4ay,  pelIEHWe  KOTOPbIX  HEoOXOauMO  JJii  IOJy4YeHHS
YZIOBJIETBOPUTEIBHOMN OLIEHKU:

e Haiitu yron nmajeHus cBera Ha TpaHMIly pasjena BoJa/Macio, IpU KOTOPOM BO3HHKAeT
nonHoe orpaxkeHune. Kosddument npenomienus Boabin, =4/3, macnan, =1.5. U3
KaKOW cpeJibl JOJDKEH MaJaTh CBET?

e K TOoHKOI pacceuBaromieil 1uH3e ¢ QOKycHbIM paccrosiHueMm f =—-120 cm, mpucioHeH
TOHKHI CErMEHT CTEKJISIHHO# cdepbl, umeromeit paanyc R=40 cm. Haiitu ¢dokycHoe
paccTosiHUe MOTYYMBIICHCS COCTaBHON JIMH3BI, €M KO (UIIMEHT NMPETOMIIEHHUS CTEKIIa
n=15.

e Haiitn cymMmmapHyl0 MHTEHCHUBHOCTH JIBYX KOTE€PEHTHBIX, OJAMHAKOBO MOJIIPU30BAHHBIX
Iy4YKOB CBETa, €CJIM HHTEHCUBHOCTH IepBoro pasHa |, Broporo —41,, a pazHocts X012

MEXKy HUMH cocTaBisieT A/ 6.



Haiitu paccrosHue ot mened po »9kpana B onelre IOHra, ecnu mmMpuHa
UHTEp(EPEHIIMOHHBIX T0J0C paBHAAX =1 MM, umHTepBanm Mexnay memsmud =1 wmm,
UCTIONB3YyeTCst MOHOXpoMaTHueckuit cBet ¢ A =500 HM.

[Ipu kakux paccTOSHUSAX MeEXAy IiensiMu B onbiTe FOHra MOXHO YBUIETH

uHTep(EepeHII0 Ha 3KpaHe, €CIU YIJIOBOH pa3Mep HCTOYHUKA paBeH10_4paz1. Cser

cuutaTh MOHOXpoMaTHuecKuM ¢ A =500 HM .

HaiiTi xonuyecTBO Mojoc KOTOpPhIE MOXKHO Ha0II0/1aTh B UHTEPPEPEHLIMOHHOM OIIBITE,
MIPU MCIOJIB30BAHUM JIyTuIeTa HAaTpus (IIMHBI BOIH: 5890 u 5896 anrcrpeM) B KayecTBe
MCTOYHUKA CBETA.

Haiitu paamyc Tpethero cBeriioro kojbila HproTona, mns csera c¢A =500 HM, mpu
MCIOJIb30BaHUU TJIOCKOBBITYKJION JIMH3BI C palycoM KpUBU3HBI R =1Mm.

OtBepctue guamerpom D =1mMM ocBemaercs IIoCKONapaieIbHBIM CBETOM C
A =500 HM, co3maBass Ha 3kpane, Ha paccrosHum L=0.1M, nudpakuroHHOE MATHO.
OnpenenuTh YUCIIO OTKPBITHIX 30H DpeHets.

OtBepcTe ¢ TNPWIOKEHHOM K HEMY JIMH30M OCBEHIAeTCs IYYKOM CBeTa ¢
MHTEHCUBHOCTHIO | 5. B oTBepcTue ymemaercs 1Be ¢ mojoBUHON 30HBI PpeHens, eciu

cMOTpeTh U3 Gokyca. HaillTu ”HTEHCUBHOCTh CBETa B HEM.

[lens mmpunoiid =0.1Mm ocsemaercs mapamiensubiM cBetoM ¢ A =500 am. K neit
npuiokeHa JauH3a ¢ (oxycHeIM paccrosiHueM f =30 cm. Haiftu mmpuny HamGomee
SIPKOM MOJIOCHI HA 3KpaHe, PACHOI0KEHHOM B (DOKAIBHOM MIIOCKOCTH.

OtBepctue paauyca R ocBelIeHO IIydkoM CBeTa C JUIMHHOW BOMHBIA. Ha kakom
paccrostHuy L TOMKHA HaXOAMTHCS TOYKAa HAOMIOAEHWS, 4TO Obl NU(PAKIHIO MOXKHO
O0bu10 cuntath DpayHrodepoBoil? (0TBET NpenocTaBUTb B BHJE « L MHOro Oosblie
(MeHbI1IE) TAKOT0-TO XapaKTEPHOTO pa3Mepar)

[Ipy moBOpoTe KpHUCTalsla BO BpallAIOIIEMCs PEHTTEHOBCKMM  CHEKTporpade,
OTP@KEHHBIH MAKCHMyM B TIEPBBI pa3 BO3HHMKAeT TNpHU yriie CkoabkeHus 30°.

[MocrostuHas pentetku kpucrawia pasaad =0.2 kM. HaliTu 1yiHy BOJHBI M3y4aeMOTO
PEHTI€HOBCKOI'O U3JIy4EHHUS.



