MNHOBPHAYKN POCCUK
®E[NEPAIBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3SOBATEJIbHOE YYPEXXOAEHUE
BbICLLEINO ObPASOBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBegytowmmn kacegpon
obwel ¢busuku

/ Typuwes C.1HO. /
02.06.2023 r.

PABOYAA NPONPAMMA YYEBHOW OUCLUUNIUHBI
B1.0.21 OnTtuka

1. Koa n HaumeHoBaHue HanpaBneHua nogrotoBku/cneyunansbHocTu: 03.03.02 Pusmka

2. Mpodmnb nogrotoBku/cneumanusaumna: Puamnka nasepHbIX U CNeKTpanbHbIX TEXHOMOMNMN

3. KBanudumkaumsa BbinyckHuKa: _6Gakanaep

4. dopma o6y4eHus: oyHas

5. Kacbegpa, oTBevarwwan 3a peanusaumio gucumnnuubl: 0801 kadeapa obLuen dpusnkm
CocTaBuTenu nporpaMmmoil:

MepembgaHuH Anekcer Bacunbesud, 4OKTOpP dU3UKO-MaTEMATUYECKUX HAYK

7. PekomMeHpgoBaHa: HayyHo-MeToAMYECKMM COBETOM bumamndeckoro dakynbTeTa,
npoTokos Ne 6 ot 20.06.2023r.

8. YuebGHbIn roa:_2024/2025 CemecTtp(bl)/TpumecTp(bl): 4



9. Llenn n 3apaym y4e6HON ANCLUUNIIUHDBI

Lenamu oceoeHuss y4ebHoU OucuuniuHbl 6J/F0MCs:

LleJ'IFIMl/I OCBOEHUA y‘-I66HOl7I ONCUUNMITNHBI ABIAKOTCA:

° CCbOpMI/IpOBaTb Yy CTYOAEHTOB Hay4HYKO KapTuHy MuUpa U atb UM OCHOBHbIE MOHATUA O
Hay4YHOM MeTo€e NO3HAHUA;

e MNPUBUTb NpPeAcTaBreHnss o6 onTUKe — yYeHWU O (PU3NYECKUX SIBNEHMUSIX, CBSA3AHHbLIX C
pacnpocTpaHeHWEM KOPOTKMUX 3fIEeKTPOMAarHWTHbIX BOSIH Ha OCHOBE MPOCTEMLLMX
abCcTpakTHbIX MoAenen ¢ NCNoNb3oBaHMEM MaTeMaTMYECKOro annapara;

e UN3NOXWUTb CTyAEHTaM KIAacCUYECKyld TEOpuUI0 O CBOWCTBax CBeTa U ero (u3anyeckom
npupoae, 3akoHax pacnpocTpaHeHUs U B3aUMOOENCTBUSA C BELLIECTBOM.

3agayv AUCUMNIUHbI;

e 00Yy4MTb CTYAEHTOB OCHOBHbLIM MOHATUSIM M METOAaM UCCNEAOBaHUS ONTUYECKMX SABNEHWIA
B 06bEMe, AOCTAaTOYHOM AN U3YYEHUST APYIUX PU3MYECKUX OUCLMMNIINH HA COBPEMEHHOM
Hay4YHOM YPOBHE;

® pPa3BUTb HaBbIKA (bM3VI‘-IeCKOFO MbILUNTEHUA,

cdhopmMmpoBaTh Y CTYAEHTOB HaBbIKM PELLEHNSA TUMOBLIX 33434 MO ONTUKE.

10. MecTo yyeb6HOM ancuunnuHbl B cTpykType OMOI:

OucunnnuHa «OnTuka» OTHOCUTCA K AucuunnuHam ©6as3oBon 4actu umkna b1 ocHoBHOW
obpasoBaTenbHOM NporpaMmmbl NOAroToBkW BakanaspoB no HanpasneHuto 03.03.02 «Pusmkar.
[na ocBoeHusa ancumnnunHel «ONTuka» HeobxoaMMbl 3HaHUS, YMEHUSA U KOMNEeTeHUMN B OO bEME
Kypca 51.0.20 «OnekTpMyecTBO N MarHeTM3M», roqoBOro Kypca MatemMaTMyeckoro aHanusa
61.0.12 n kypca B51.0.13 aHanuTuyeckon reomeTpum U JfUHENHOW anrebpbl OCHOBHOW
npodeccnoHanbHon obpasoBaTenbHON NporpaMmbl NOArOTOBKN GakanaBpoB No HanpaBneHUo
03.03.02 «dusukay.

B pesynbTaTe NpoOXoXxaeHws OaHHOW OUCUMMMWHBI OBy4yalowmncs AoSmKeH npuobpecTu
3HaHUA, YMEHMUs, HaBblkM obLenpodeccnoHanbHbiXx 1 NPOdECCUOHanNbHbIX KOMMETEHLMN,
HeobxoanmbIx ans obecnedveHna Tpygosbix dyHkumMrM A/01.5 «OcyuwecTBneHne npoBeneHust
pabot no o6paboTke W aHanuM3y Hay4YHO-TEXHMYECKOW WHpopMaumm wn pesynbTaToB
nccnegosaHnny un A/02.5 «OcyliecTBrneHne BbINOSIHEHUS 3KCNEPUMEHTOB U OOpPMIIEHNs
pes3ynbTaTtoB MCCregoBaHuMn u  paspaboTok» npodpeccnoHansHoro crtaHgapta 40.011
«CneynanncT no Hay4yHO-1ccrneaoBaTeNbCKMM U OMbITHO-KOHCTPYKTOPCKUM paspaboTkamy.

[aHHaa gucuunnuMHa SBRSIETCA  NpegwecTBylowen ansa  obuwenpodeccmoHanbHbiX K
npodeccnoHanbHbIX  OUCUMANWH, Takux Kak «ATOMHas duamka», «AcTpodusmka,
«OnToanekTpoHunkar», «MonekynsapHasa cnekTpockonus», « AnekTpognHamukar, «Pagnodusmka
N 3neKkTpoHukay, «KBaHToBas Teopusay, « ONTuyeckasi CnekTpockonua TBEPAOro Tenay. 3HaHus,
NOSTlyYEHHbIE MNPU OCBOEHUM AucuunnMHbl «OnTuMka», HeobXxoauMbl NpU  MPOXOXOEHUU
NPOU3BOACTBEHHbBIX MPAKTUK U BbINOSIHEHMM BaKkanaBpCKOM BbINYCKHOW KBannguKaunoHHON
paboTbl N0 n3nke.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YyeHUs nNo AucuunnuHe/Moaysnio (3HaHUSA, YMeHMUs,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3yfibTaTaMu OCBOEHUs1 o6pa3oBaTeribHOM
nporpamMmbl (KOMNETEHLUUAMU) U UHOUKATOPaMM UX AOCTUXKEHUA:



Kog HasBaHue Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4YeHUs
KoMneTeHumMmn
OrllK- CnocobeH Orl1K-1.4 | PewaeT TMnoBble CTyOeHT JOIDKEH:
1 NPUMEHSITb 3a7a4un Cc y4éToM
6a30BbIE 3HAHNS B OCHOBHbIX MOHSITHIA 3HaTb MeToAbl peLleHus TVII'IOBbIX. PU3NYECKUX
0BNAacTI (IU3MKO- 1 OBLLMX 3ap4a4y aHanmusa onTUYEeCKNX CUCTEM;
MaTtemaTU4eCcKnx n 3aKOHOMEPHOCTEN, ymeTb  BblbMpaTb  onTMMarbHble  CMOCO6bI
(nnn) CHOPMYNUPOBaAHHLI | peLleHns 3apav ONTUKM, oueHuBaTb
€CTECTBEHHbIX X B paMmkax 6a30BbIX | afeKBaTHOCTb HANJEHHOTO PeLLeHNS;
Hayk B cc{)epe AuCLMnNH BNageTb MeTogaMn MOCTPOEHUA U3NYECKON
CBOEeM €CTEeCTBEHHbIX HayK
NPOhECCHOHANBHO (Npexe Bcero MOZEeNnn UccnegyemMoro siBneHus.
" 0eaTenbHOCTY; Xumun, buonorum,
3KOMOrnm, Hayk o
3eMrie 1 YenoBeke)
OrK-1.5 | Ymeet CTyOeHT JOIDKEH:
Mcnonb3oBaThb .
3HAHWS] OCHOBHBIX 3HaTb  OCHOBHbIE MOOXEHUsI  COBPEMEHHOI
33KOHOB ONTMKM U1 e€&  pasgenoB, TakMx  Kak:
©CTECTBEHHOHAY HbI 3NEKTPOMAarHuTHbLIE BOMHbLI B Bakyyme, Likana
X AACLIMNITHH B 3NEKTPOMAarHuTHbIX  KonebaHun, YycnoBust Ha
MPOMECCUOHANBHOI rpaHvue pasfgena, reoMmeTpuyeckas ONTUKA,
REATENbHOCTH LEeHTPMpPOBaHHbIE onTunyeckme CUCTEMBI,
OCHOBHbIE onTnyeckme WHCTPYMEHTBI,
MOrpeLlHOCTN ONTUYECKNX CUCTEM, POTOMETPUS,
MHTepdepeHUns CBETOBbIX BOJH, Audpakuus
CBETOBbIX BOJSIH, MONsipu3auus cBeTa, OCHOBbI
KPUCTanMoonTmKu, 3NeKTpo- "
MarHMTOONTUYECKME SBMNEHUS, MNOrnouieHne u
paccesiHue CBeTa, OCHOBblI TEOPUWU WU3NTyYEHWUs,
OCHOBbl HENMMHEWHOW ONTWKK, ronorpadus,
nasepbl;
yMeTb: NPUMEHSTb MeTOAbl ONTUKM NS aHanu3a
SABNEHUA MPUPOAbl U TEXHUYECKUX MPOLLECCOB,
co3faBaTb 3fieMeHTapHble MOAEeNN ONTUYECKMX
ABMNEHUA WM  MPOBOAMTb  COOTBETCTBYIOLLNE
OLlEHOYHbIE pacYéThl;
BNagetb: MeTodaMu MOCTPOEHUSI  MPOCTbIX
MaTeMaTU4eckMX Moaenen OnTUYECKUX SABNEHUNn
M MeToaaMu X Ka4eCTBEHHOro aHanuaa
OlK-1.6 | Bnageet HaBblkamn | CTyAEeHT JOMKEH:
Mcnonb3oBaHus ]
3HAHWI O METOmAX 3HaTb:  OCHOBHblE  MPUHUMMbI  COBPEMEHHbIX
METOAOB MCCrneaoBaHUSA ONTUYECKUX ABMNEHNN, NX
nccnegoBaHus, :
CoBPEMEHHBIX OOCTOUHCTBA, HeJOCTaTKN U OrpaHNYeHus;
KOHLenuusx, yMeThb: OCYWECTBNATb  MOWUCK  Hay4HON
OOCTWXKEHUNAX 1 MHpopmMaLmn, oLeHMBaTb €€ JOCTOBEPHOCTb;
OTPAHMHEHNAX BNageTb: TEXHOMOIMSIMW  MOUCKA  Hay4yHOM
€CTEeCTBEHHbIX HayK MHCOPMALIM
npw peLueHnn
NpaKTUYEeCKNX
3apay,
CTPYKTYpUpOBaHUS
€CTEeCTBEHHO-
Hay4HOM1
WHopmauunm
OrlK- CnocobeH OlK-2.1 | Beibupaet n CTyOeHT JOMKeH:
2 npoBOAUTb ucrnonb3yeT -
HayJHbIe COOTBETCTBYIOLIME 3HaTb MeTO,EI,-bI N3MEPEHUA OMTUYECKUX BENUYUH,
MCCTIeLOBaHMS - TakMx  Kak:  AnuHa BOJHbI N3nyyeHus,
KoadhuuneHT npenomsneHms cBeTa,




dmamyeckmx
00BLEKTOB, CUCTEM
N NPOLIECCOB,
obpabaTbiBaTh 1
npeacTaBnsATb
3KCnepuMeHTanbH
ble AaHHblE;

COBPEMEHHbIE
METOOMKN U
obopyaoBaHue ans
npoBeaeHus
3KCnepuMeHTanbHbI
X UCCNeaoBaHui n
n3mepeHuni

KO9(OPMUMEHTBI MPOMYCKaHUS W MNOrMOLLEHNS,
OCBELLEHHOCTb, SPKOCTb, CUSla cBeTa, CBETOBOM
MOTOK;

yMeThb!: npoBOANTb namepeHunsa YKa3aHHbIX
BENUYNH c NOMOLLLbHO nabopaTtopHoro
obopynoBaHus;

BNageTb: HaBblkaMu npoBeaeHust (PU3N4ecKoro
3KCMEepPUMEHTa, HaBbIKamMu paboTbl c
COBpeMeHHbIM niabopaTopHbiM 060pyAOBaHUEM

OliK-2.2

O6pabaTbiBaeT u
npeacraensiet
nonyyeHHble
3KCMEepPUMEHTarbHbI
€ AaHHble ans
nonyyeHuns
0B60CHOBaHHbIX
BbIBOAOB

CTyOeHT JOIDKeEH:
3HaTb 3MEMEHTAPHYI0 TEOPUIO U3MEPEHWIA;

YMeTb BbIABMATb WCTOYHUKM  MOMPELUHOCTEN
N3MepeHun, BbIOUpaTb ONTMMarbHble CMOCOObI
N3MEPEHUN;

BNageTb  MEeTodaMu  OLEHKU BEMWYMH
norpeLuHocTemn n3mMepeHui, MeTodamu
HarnggHoro npeacTasneHns pe3ynbTaToB
n3mepeHuin

12. O6bem AaucuMnNnuHbI B 3a4€THbIX eguHuuax/yac. (8 coomeemcmeuu C y4ebHbIM

rnnaHom) — 6/216

Popma NpoOMEXYTOHYHOMN aTTecTaLuum 3a4€T/aK3aMeH

13. TpyRoEMKOCTbL MO Buaam y4yebHon paboTbl

TpynoémkocTb
Bupg y4ebHol paboTbl Bcero Mo cemecTpam
4-bIi cemecTp
AyanTOpHbIE 3aHATUSA 144 152
nekyum 48 48
B TOM YUCIE: npakTuyeckune 32 32
nabopaTtopHble 64 64
CamocTtosaTenbHas paborta 36 36
B TOM Ymucne: Kypcosas paboTa (npoekT) - -
dopma NpoMEXYTOYHOM aTTecTaLmm 36 36
(3k3ameH — __4ac.)
UToro: 216 216




13.1. CopepxaHme gUCUMNINHbI

Ne
n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxaHue pasgena gUCUUNImHLI

Peanusauuns
pasgena
OUCUMUMMNUHBI
C NMOMOLLbIO
OHNaWnH-
Kypca, QYMK*

1. Nlekuun

11

GHEKTDOMaFH NTHbl€ BOJIHbI

1. NpegmeT n 3agayum kypca «OnTuka». [nockas
3NEKTPOMarHnTHas BoJIHa.

2. Ycnosu4 Ha rpaHuue pasgena. Popmynbl dpeHens.

3. Lkana aneKkTpoMarHuMTHbIX KonebaHui.
4. doTOMETPUYECKME BENUYMHDI.

Kypc obuien
Dur3nKK -

OnTuka

(edu.vsu.ru)

1.2

eomeTpunyeckas ontuka

5. FeomeTpuyeckas onTuka.

6. MaTpnyHaga onTuka.

7. OnTu4eckne NHCTPYMEHTHI. MorpeLHocTm
OMNTUYECKNX CUCTEM.

1.3

WHTepdepeHuuns ceeTa

8. IByxny4yeBas nHrepdepeHumns, onbiT FOHra.
9. Knaccuyeckune nHTepdepeHUNOHHbIE CXEMBI.
MHorony4eBas uHTepdepeHuus.

10. UHTepdepomeTpsbl.

14

Ovdpakums ceeta

11. Oudbpakuusa ceeta. Audpakumnsa GpeHens Ha
KpYyrrnom oTBEpCTUN, LLENN.

12. Qndbpakuusa dpayHrodepa. OudpakumoHHas
pewéTka.

13. AndbpakunoHHbIN Npeaen paspeLuatoLLen
cnocobHocTu. Nonorpadus.

15

I'Ion;lpm3au,14;| cBeTa

14. Nonspwusauuna ceeTa.

15. [IBOMHOE nyyenpenomneHve.

16. VIHTepdepeHLnsa nonspu3oBaHHbIX BOSH.
BonHoBble NNACTUHKW.

17. VickycCTBEHHOE ABOVIHOE NyYenpenomsieHune.

1.6

B3aumopenctBue ceeta ¢
BELLLEECTBOM

18. Oucnepcusa ceeta. Knaccuuyeckasa teopus
ancnepcuu.

19. 'pynnoBas cKOpoOCTb.

20. NornoweHne ceeTta. PaccesiHne ceeTta.

1.7

l/I3nyqu ne ceeta

21. Bugpl nsny4yeHus. Tennosoe nsnydeHuve.
ABCOnTHO YEpPHOE TENO.

22. 3aKkoHbl TennoBoro nanyyeHunsa. dopmyna NnaxHka.
23. BbIHyxaeHHoe nsny4veHue. flasepbl.

24. OCHOBbI HENNMHENHOW ONTUKMN.

2. NpakTn4yeckme 3aHATUA

2.1

aﬂeKTDOMaFH NTHbl€ BOJIHbI

1. OnekTpoMarHuTHbIE BOSHbI B BaKyyme.
2. doTomeTpus.

Kypc obuien
buramkm -
OnTuka
(edu.vsu.ru)

2.2

"eomeTpunyeckas onTuka

3. Mpenomnexne ceeta
4. LleHTpnpoBaHHbIE ONTUYECKUE CUCTEMBI.
5. OnTn4ecKkMe UHCTPYMEHTbI

2.3

WHTepdepeHuuns ceeTa

6. Byxny4yeBas uHTepdepeHuuns.
7. IHTepdepeHLmst B TOHKUX MIEHKaX.

2.4

Oudpakums ceeTta

8. Andpakuna GpeHens.
9. Oudpakuma GpayHrodepa.
10. Paspeluatouiast cnocobHOCTb 00bEKTMBA.

2.5

nOﬂﬂpI/I3aLl,l/Iﬂ cBeTa

11. AHanu3 nonsipu3oBaHHOro cBeTa.
12. [IBoriHOEe nyyYenpenomreHue.

2.6

B3aumopenctBue ceeta ¢
BELLIECTBOM

13. ducnepcua ceeTta
14. MNMornoweHne ceeTta

2.7

I/I3nyqu ne ceeta

15. 3akoHbl TENMOBOro N3MNy4YeHus.
16. ®opmyna NnaHka, KO3 PULMEHTbI DNHLITENHA.

3. llabopaTopHble 3aHATUSA



https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348

3.1. | BeogHoe 3aHaTHe. MpaBuna TexHukn 6Ge3onacHoCTM npu  BbiMnonHeHUMn | Kypc obuien
nabopatopHbix paboT no gucumnnnnHe «OnTuka. bumsmkm -
OnTtuka
(edu.vsu.ru)
3.2 | JlabopaTtopHas paborta 1 OnpegeneHne OKYCHOro pacCTOSIHUST CIIOXKHOTO
006beKTMBaA € NomoLLbo onTudeckon ckambn OCK-2
3.3. | JlabopartopHas paboTta 2 ViccnegoBaHue gncnepcnn CTEKNSAHHOW NPU3Mbl
3.4 | JlabopaTopHas paboTa 3 M3yueHue cnekTpanbHoro npubopa YM-2.
OnpefgeneHue KpacHou rpaHuubl oToaddekTa.
3.5 | JlabopaTopHas paboTta 4 ViccnegoBaHue CNEKTPOB NOrMOLEHNss pacTBOPOB.
3.6 | NNabopaTtopHasa paboTa 5 M3mepeHune nokasaTtensi NnperioMneHns XXnaKkoctemn ¢
NoMOLLLI0 pedpakToMeTpa.
3.7 | JlabopaTopHasi paboTa 6 M3yueHune aBneHmns nHtepdepeHLnn ¢ NOMOLLbIO
dunpusmbl PpeHens
3.8 | NlabopaTtopHasa paboTa 7 OnpegeneHne AnvHbl CBETOBOM BOJSTHbLI C MOMOLLbIO
koney HbloToHa
3.9 | labopartopHasa paboTa 8 Oundpakumna PpeHenst Ha KPYrnomMm OTBEPCTUN.
3.10 | JlabopaTopHasi paboTa 9 3yueHune gudpakumm dpayHrodepa Ha Lenu n TOHKON
HUTMW.
3.11 | JlabopaTopHasi pabota 10 M3yyenne gmudpakumm dpayHrodgepa Ha OTBEPCTUAX
pasnnMyHon opMbl N PELLETKAX.
3.12 | JlabopaTopHasi paboTa 11 [NonyyeHne 1 aHann3 NoNSAPM30BaHHOIO CBETA.
3.13 | JlabopaTopHasi paboTa 12 M3y4eHne TOHKOW CTPYKTYpPbl 3€N1EHOM NNHUN PTYTU C
nomolLubo MHTepdepomeTpa Pabpu-llepo
3.14 | JlabopaTopHasi paboTa 13 LOundopakumsa nasepHoOro N3nyyeHns Ha pasnnyHbIX
nperpagax.
13.2. Tembl (pasaenbl) OUCUUNIIMHBI U BUAbBI 3aHATUI
Ne Buabl 3aHATUI (KONM4ECTBO YacoB)
o/ HaumeHoBaHve Tembl
n | (Paspena)amcunnnmkbl | feymm glpaKqueCKm Na6opaTopHble CaMO;;%TTeaanaﬂ Bcero
1 OneKkTpoOMarHuTHbIe 8 4 10 5 27
BOJHbI
2 | 'eomeTpuyeckasi onTuka 6 6 6 5 23
3 | NHTepdepeHums ceeTa 6 4 10 5 25
4 | Oudpakums ceeTa 6 6 10 5 27
5 | Nonspusauna ceeTa 8 4 12 5 29
6 Bsaumopencteue ceeTa 6 4 12 5 27
C BELLECTBOM
7 | U3ny4yeHune ceeTa 8 4 4 6 22
UToro: 48 32 64 36 180

14. MeTogu4eckne ykasaHus Ans o6y4aroLWwmxcsl N0 0CBOEHUIO AUCLUNIIUHDI:

[lnsi ocBOEHWs Kypca CTYAeHTY HaanexuT nocewaTtb NEeKUNOHHbIE, MpakTU4eckmne u
nabopaTopHble 3aHATUS, MO HeoBxoAMMOCTY BecTu 3anucu. Mepen cneayoLlen nekumen
Heobxoanmo npopabaTtbiBaTb AOMaA MaTepwuari, 3anucaHHbI Ha NpeablayLLen NekumMmn ¢
NpUBreYeHneM pekoMeHayeMo OCHOBHOW nuTepaTypsbl. [1ns 6onee nonHoOro ocBoeHus
maTepuana pekoMeHayeTcsl 03HAaKOMUTLCS C AOMONHUTENBHOW NMTepaTypom No yKka3aHHbIM
BonpocaM. Heo6xoanmo peluaTb AoMa MNOMHOCTLIO AOMALLHEe 3aAaHue U B cny4ae
3aTpyAHeHui obpallatbcs K npenogaBaTensM 3a pasbsaCHEHUSIMU.

15. lMepeyeHb OCHOBHOW W [OOMNOSIHUTENLHOW nUTepaTypbl,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

pecypcoB WHTepHeT,


https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348
https://edu.vsu.ru/course/view.php?id=15348

a) OCHOBHas nutepaTypa:

Ne n/n McTouHMK

CuByxuH, Omutpun BacunbeBud. O6wwmn kypc ¢usukm : [yyebHoe nocobuwe ana cryg. ums.
cneumanbHocTen By3oB] : [B 5 T.] / .B. CuByxmH .— Mocksa : PUBMATIINT, 2012- .— ISBN 5-9221-

1 0229-X. T. 4: Ontuka .— N3g. 3-e, ctep. — 2013 .— 791 c. : un. — Ykas.: ¢.784-791 .— ISBN 5-9221-
0228-1.
Mapwakos, AnekcaHap Hukonaesmd. OnTuka B KNOYEBLIX 3agadax : [yyebGHoe nocobue] / A.H.
2 MapwakoB .— Mockea : MIHTennekt, 2016 .— 254, [1] c. : un. — bubnunorp. B koHUe kKH. — ISBN 978-5-
91559-212-3.

0) gononHuTenbHasa nuTepartypa:

Ne n/n MNcToYHMK

MpakTukym no kypcy obuen umsunkn. OnTuka : yuebHoe nocobume ans By3oB / BOpoHeX. roc. yH-T; COCT.:

1 [O.M. lTonuubiHa u gp.] .— Boponex : WML, BI'Y, 2008 .— 19 c.

Kypc obuwen cdoumsunkn. Ontuka : yuebHoe nocobue anst By3oB / BopoHex. roc. yH-T; cocT. : B.E. PucuH,
A.E. l'pngHes .— Boponex : UIML By, 2008 .— 28 c.

OndpakumoHHas ontuka n HaHodoToHuka / [E.A. besyc n gp.] ; nog pea. B.A. Condepa .— Mocksa :
3 ®usmarnmt, 2014 .— 606 c. : un .— ABT. ykasaHbl Ha obopoTe TWUT. 1. U B KOHUe kH. — Bnbnwuorp. B
KoHue rnmaB .— ISBN 978-5-9221-1571-1.

MpakTmkym no pelueHuto 3agay no obwemy kypcy dusnkun. Konebanuns n BonHel. OnTuka : [yuebHoe
nocobwue no ursnke Ansa cTyad., obyy. No TeXH. HanpaBneHusaMm u cneunansHocTam] / H.IM.

4 KanawHukos [n ap.] ; nog pea. H.M. KoxeBHukoBa .— CaHkT-IeTepbypr ; Mockea ; KpacHogap :
NaHb, 2013 .— 206 c.

5 byTtukos E.N. Ontuka / E.W. Bytnkos - M. : Bbicw. wk., 1986. — 512 c.

6 CaenbeB N.B. Kypc obuien gusunkn / N.B.CaBenbes - M. : duamatnut, 1998. — KH. 4. — 256 c.

B) MH(OPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesnbHble pecypchl (ounumanbHble pecypcbl
NHTEpPHEeT)™:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y
2. www.edu.vsu.ru — obpasoBaTernbHbii noptan Bry

16. MNepeyeHb y4yebHO-MeTOAMYECKOro obecne4vyeHusi ANA CaMOCTOATENIbHOW pPaboThbl
(y4ebHO-Memoduyeckue pekoMeHOauuu, mnocobusi, 3adaYyHUKu, Memoodu4yeckue
YKa3aHUsl 1Mo ebINOJIHEHUIO NMPaKmMu4yeckux (KOHMpOosbHbIX), Kypcoebix pabom u Ap.)

Ne n/n MNcToYHMK

®puw C. 3. Kypc obwent pumankm : y4ebHuk : B 3 1./ C. 3. ®puw, A. B. Tumopesa .— CI16. [u gp.] : JlaHb,

1 2006.— T.3: Ontuka. ATomHasa cdmsmka .— M3g. 9-e, ctep. — 2007 .— 648 c.

JNNangcbepr I'. C. OnTuka : yuebHoe nocobue ansa ¢doma. cneunansHocTen By3oB / . C. Nlanacbepr .— 3.
6-e, ctep. — M. : dusmarnut, 2006 .— 848 c.

17. OO6pa3oBaTesfibHble TEXHOMOrMU, WUCNOSib3yeMble MNpuU peanusauum Yy4ebHom
ANCLUUNSINHBI, BK/IOYaA AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4YeHue):

Ons peanusaumn y4yebGHOW LUCUMNIIMHBI UCMONb3YKTCA crnegyrlwme UHGpOpPMaLMOHHBbIE
TEXHOMNOTNN: 3NEeMEeHTbI NporpaMMmnpoBaHns (ons obpaboTkn pesynbTaToB 3KCNEPUMEHTOB B
nabopaTtopHbIx paboTax), paboTta C aNEeKTPOHHbIMW pecypcaMmn Ha nopTanax www.edu.vsu.ru
(nekuun Ha obpasoBaTenbHbIX NnatgopMax, BblknaablBaHWe SMEKTPOHHbLIX BapUaHTOB
3aa4HMKOB, Y4eOHbIX MOCOOMIA Ha NMMYHBIX CTpaHMLax npenogaBaTenen B obpa3oBaTeribHOM
noptane), www.lib.vsu.ru (pabota Cc 9nekTpoHHOM 6a3on p[JaHHbIX Oubnuotekn BIY);



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5022&TERM=Сивухин,%20Дмитрий%20Васильевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5022&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/

ncnonb3oBaHMe B NOArotoBke martepuanosB nekunm n B pa60Te CO CTyAeHTaMn pa3riMyHbIX
nporpaMmmMHbIX MateMaTU4eCKmnxX NpoaykKToB, TakKMX KakK Maxima n ap.

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme AUCLMUNIINHDI:

NekumoHHas ayguTopusl, Aocka MernoBasi MnM MapkepHas 1 wWwT., CTonbl, CTynbs B
Heo6XxoaNMOM KonunyecTse.

JTabopaTopHble paboTbl MO 3NEKTPUYECTBY U MarHeTuamy npoBogsaTca B nabopartopumn
Kacpeapbl obLien dunankn Ne427 (no nogrpynnam go 15 yenosek). Jlabopatopusi ocHaweHa
Heo6xo4MMbIM KONMYecTBOM paboumx MecT (28 CTonoB, U3 HUX CTON AN NpenoaaBaTtensi, CTon
ana nabopaHTa, 4 ctona 6e3 obopyaoBaHus, 22 ctona ¢ obopyaoBaHneM Ansi BbIMOAHEHUS
nabopaTtopHbix paboTt no kypcy «KonebaHust n BOnHbI, onTukay, 45 CTynbeB), KOMNbIOTEPOM
Ans obpaboTkn pe3ynbTaToB BbIMMCIEHMI, KOMMEKTAaMU ANs BbINOMHEHUSA nabopaTopHbIX
pabor:

- nabopatopHble komnnekcbl JIKO-11, JIKO-1A, JIKO-3;

- nabopatopHble mogynn MPO-1, MPO-2, MPO-3, MYK-OB BkntovatoLime, B TOM YUcne, rennn-
HEOHOBbIN 1 NONYNPOBOAHMKOBbLIN Nasepbl, TOHUOMETPbI, pedpakToMeTp, POTOKONOPUMETPbI,
MOHOXPOMAaTOpPbI, OMTUYECKNE MOAYSbHble YCTAaHOBKM C Habopamu moaynen, O6beKTuBbI,
Ayroeble PTYTHblE NaMnbl C WUCTOYHMKAMW NUTaHUS, MNONSPUMETPbI, MUKPOCKOMbI, JNH3bI,
KIOBETbI, KONBObI, MEH3YPKU, XMUKATbI, rofiorpaduyeckas 4eMOHCTpaUMOHHAsA YCTaHOBKA);

- nonapumeTp kpyroson CM-3;

- pecbpaktomeTp NOP-454B62M;

- potomeTp KOK-5M;

- AndpakumoHHble pelwéTtkm 530 nuHu/mm (5 Wr.);

- Anadparma ¢ OANHOYHON WENbo U HUTbLO (5 WT.);

- KpUCTann ¢ AByxny4YeBbiM NpenomreHmem (2 wr.);

- nabopaTtopHas yctaHoBKa «[udpakumsi Ha ogHon wenu» (4 wr.);
- nabopaTopHas yctaHoBka «3akoH CtedpaHa-bonbumana» (2 wT.);
- nabopaTopHasi ycTaHOBKa «YpaBHEHME NMH3bIY» (2 WT.);

- nabopaTopHas yctaHoBka «bunpuama PpeHena» (2 wT.);

- cnekTpogoTtomeTp M3-5300BU (2 wT.);

- CTeKnsiHHasi BCTaBKa Ans OonbITOB C KornbLamn HetoToHa (3 wr.);

- YyebHasa yctaHoBka "N3yyeHune BHewwHero ootoaddekTta" Mogens 3J16-190.028.04 (1
wr.);

- Undbposas potokamepa Olympus;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 1 konoHkamu
(1 wT.).

Ayantopusa ons camocTtoaTenbHon paboTbl CTyaeHToB Kadenpbl obwen pmsnkn Ne134
(r. BopoHex, YHuBepcutetckasa nnowaab, 4.1). Komnbtotepbl DELL — 4 wT., MNoakntoyeHne K
cetn IHTepHeT n ¢ obecneyeHnem Joctyna K 9neKTpOHHON MHGOPMAaLNOHHO-
obpasoBartenbHon cpeae BIY; Microsoft Windows 7, gorosop 3010-15/207-19 ot 30.04.2019.



19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTalum

MopsiAoK OLEHKM OcBOeHMst obyvarowmmmncs yd4ebHOro MaTepuana onpegensieTcs
coaepkaHMeM crieyoLmx pasaenos ANCUMNINHDI:

No HanmeHoBaHune K WHankaTop(bl)
- pasgena OQUCUMNIvHbI OMnEeTeH OOCTMXKEHNS OueHouHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTeHUMMN
Or1K-1.4, OlK-
1 OneKkTpoMarHuTHble OrlK-1, 1.5, OlK-1.6, MpakTnyeckoe 3aHsTUE .
BOJTHbI Or1K-2 Or1K-2.1, OliK- KoHTponbHas paboTta .
2.2
Or1K-1.4, OlK-
2 F'eomeTpuyeckasn OrKk-1, 1.5, ONK-1.6, MpakTuyeckoe 3aHaTue . Konnokesmym
onTuka OriK-2 OrK-2.1, OlnK- : '
2.2
Or1K-1.4, OlK-
3 WHTepdepeHuus ceeTa OrK-1, 1.5, OTK-1.6, MpakTnyeckoe 3aHsTHE .
OrllK-2 Or1K-2.1, OlK-
2.2
Or1K-1.4, OlK-
4 Oundbpakuus ceeta OrK-1, 1.5, OTK-1.6, MpakTnyeckoe 3aHATHE .
OrllK-2 Or1K-2.1, OlK-
2.2
Or1K-1.4, OlK-
5 | Monsipusaums ceeTta OrK-1, 1.5, ONK-1.6, MpakTuyeckoe 3aHsATHE
Or1K-2 OrlK-2.1, OlK- '
2.2
Or1K-1.4, OlK-
6 BaanmopenicteBue ceeTa OrlK-1, 1.5, OlK-1.6, MpaKTM4ecKoe 3aHsTHe
C BELLECTBOM OriK-2 OrK-2.1, OriK- )
2.2
Or1K-1.4, OlK-
7 M3nyyeHune ceeTa OriK-1, 1.5, OTIK-1.6, MpakTnyeckoe 3aHATME
OrlK-2 Or1K-2.1, OlK- '
2.2
MpomexyTouyHasi aTTecTauus MepeyeHb BonpocoB
dopMa KOHTPONs — 9K3aMeH, 3a4€T

20. TunoBble OLEHOYHbIe CpeacTBa M MeToAMYEeCKUe MaTepuanbl, onpegensowme
npoueaypbl OUeHUBaHUsA

20.1. TeKywWwMn KOHTPOSb yCNeBaeMocTu

KoHTponb ycrneBaemMocTV Mo AUCUUMNIVMHE OCYLLECTBMSETCA C MOMOLUbI CrieaytoLmnx
OLIEHOYHbIX CPEeaCTB:

KOHTPOJIbHbIE PaboThl.

KoHTponbHble paboTbl NPOBOAATCS ayaUTOPHO UK Ha nopTtane edu.vsu.ru. Bpewms,
OTBEAEHHOE Ha BbIMNOSIHEHME KOHTPOSIbHOM paboThl: 2 akagemmyecknx vaca. NMpu BbINONHEHUN
KOHTPOJSIbHOW paboTbl CTYAEHT HE MOXET NOJSIb30BaTbCS CPaBOYHLIMU MaTepmanaMmm B
nobom Buge. JJonyctnmo ncnosnib3oBaHme NPOCTOro KanbKynsatopa.

TunoBble 3agaHna ansa KOHTPOJbHbLIX paGOT:

Tema: OTpaxeHue 1 npenomMieHvue aneKTpoMarHMTHbIX BomnH. MIHTepdepeHumsa n audpakums
BOJIH



http://edu.vsu.ru/

3apanve 1. OnpegenuTb OTHOCUTESBbHYIO MOTEPHD CBETOBOrO MOTOKA 3a CYET OTPAKEHWN MpU
MPOXOXAEHUM MapaKCHasibHOrO Myyvka eCTECTBEHHOMO CBETA Yepes LIEHTPUPOBAHHYHO OMTUYECKYHO CUCTEMY
N3 TPEX CTEKNSAHHBIX (N =1,5) NnH3.

3agaHve 2. Jlyy ceeTa NpoxoauT Yepes XUOKOCTb, HAarMTYo B CTEKNAHHLIM (N = 1,5) cocya n oTpaxaeTcs
oT aHa. OTpaXKeHHbIN 1yd MONHOCTLHO MOSSIPU30BaH NpW MafZeHNM ero Ha AHO cocyda noA yrrom 42°37
Hantn nokasatens npenomreHns XmMaoKocTu.

3apanve 3. B cxeme onbita KOHra UCTOMHUK CBETa COCTOUT M3 faMrbl HakarMBaHUs U CBETOUIBTPA,
nponyckatowmm ceeT B nHTepsasne 0,48 — 0,52 Mkm. CKOMbKO NPUMEPHO UHTEPMEPEHLMOHHBIX MONoC
MOXXHO HabntoaaTb Ha aKpaHe?

3apaHve 4. NMnockas MoOHOXpoMaTUYeCKasi CBeToBast BOSHa C MHTEHCUMBHOCTLIO 10 nagaeT HopmarbHO Ha
HENpO3payHbIN 3KpaH C KPyITbIM OTBEPCTMEM. KakoBa MHTEHCVBHOCTL cBeTa | 3a 3kpaHOM B TOuKe, A4S
KOTOPOW OTBEPCTVE CAENANn paBHbIM NonyTopa 3oHam OpeHernsi.

Tema: PacnpocTpaHeHne cBeTa B M30TPOMHbLIX M aHU30TPOMHbLIX cpedax

3agaHve 1. CteneHb nonsipu3aumMm 4acTUYHO nonsipusoBaHHoro ceeta P=0,25. Hantun
OTHOLLUEHNE WMHTEHCMBHOCTM MONSAPU30BAHHOW COCTaBNSALWEN 3TOr0 cBeTa K MHTEHCUBHOCTHU
€CTECTBEHHON COCTaBMNAOLLEN.

3agaHve 2. Ha noeepxHocTb Boabl nog yrnom  bpioctepa nagaer  nydqok
NoCKoONoNApmn3oBaHHOro ceeta. lNnockocTb koriebaHn CBETOBOIO BEKTOPA COCTaBNSAET yron ¢
= 45 rpagycoB C NfoCKOCTbIO NageHnsa. Hantn koo rUNEHT OTpaKeHUs.

3agaHue 3. ECTeCTBEHHbLIN MOHOXPOMATMYECKMIA CBET NagaeT Ha CUCTEMY U3 ABYX CKPELLEHHbIX
noniipuM3aTopoB, Mexay KOTOpbIMM  HaxoAUTCS KBapueBas nNracTUHKa, Bblpe3aHHas
nepneHaukynapHoO K onTuyeckon ocn. Hantm MMHUMarnbHy TOMLWKUHY NSIACTUHKKA, NPU KOTOPOW
aTa cuctema byget nponyckate n = 0,30 cBeTOBOro NOTOKa, €Crv MOCTOSIHHAsA BpalleHus
KBapua a = 17 yrn.rpag/mm.

KonnokBuymsbl

Konnokeuym 1. OTpaxeHne n npenomrieHne anekTpoOMarHMTHbIX BOfH. HTepdepeHums u
Andppakums BosH. feomeTpuyeckasi onTuka.

CnucoK BOMPOCOB.

OrnekTpoMarHUTHbIE BOSHbI. YpaBHeHus Makcesenna.
OTpakeHune aneKkTpoOMarHUTHbIX BOJTH.

[MpenomMmneHue anekTpoMarHUTHbIX BOJTH.

[MokasaTenb NpenomMneHns BeLlecTsa.

[MofiHOEe BHYTPEHHE OTpaXeHue.

MocTtynatbl reomeTpuyeckon onTukn. MNpuHuun depma.
MpenomneHue cepnyeckon NOBEPXHOCTLIO. TOHKas NMH3a.
LleHTprpoBaHHbIE ONTUYECKNE CUCTEMBI.

OnTnyeckne NHCTPYMEHTDI.

[MorpeLHOCTN ONTUYECKUX CUCTEM.

NHTepdepeHUmnsa anekTpoMarHUTHbIX BOSTH.
NHTepdepeHumnsa ceeTa Npu OTpaKeHUM OT TOHKMX NSIACTUH U NSIEHOK NOMOCHI.
paBHOrO HaKsiIoHa M NOMNOCbl PaBHOW TOSLUMHBI.

Konbua HbloToHa.

Oundbpakums OpeHens Ha NPOCTbIX OObEKTaX.

Oundbpakums dpayHrodepa.

AundpakumoHHas peLuéTka.

[Monepe4HOCTb CBETOBbLIX BOJSH. [lonsgpusauus ceeTa.



Konnoksuym Ne2. PacnpocTtpaHeHue cBeTa B M30OTPONMHbIX U aHU30TPONHbLIX cpeaax.

CnncoK BOMPOCOB.

e AHM3OTpONHbIE cpeabl. [IBorHOEe nyyenperioMmsieHme.

e [lnockue MOHOXpOMaTUYeCKMEe BOSHbI B aHU30TponHom cpeae. OAHOOCHbIE KpucTansibl.
e TeH30p ANaNEeKTPUYECKOM NPOHULLAEMOCTN aHU3OTPOMNHOM Cpeabl.

e AHanus xoga fy4en B KpucTannax ¢ NnoMOLLbI NOCTpoeHun [tonreHca.

o Kpuctannuyeckue nonsapusalmoOHHbIE YCTPOUCTBA.

e HTepdepeHUUns Nonsapmu3oBaHHbIX NyyYen.

e [VpoTponua unm ecTtecTBeHHasi onTUYeckasi akTUBHOCTb.

o SﬂeKTpOOI'ITVI‘-IeCKI/Ie N MarHmtToontTn4eckne ABrieHunA.

Kputepun oLeHKu:

OueHKka «OTNMYHOY: AaHbl NONHble, pa3BEPHYTbIe OTBEThI Ha YeTbIpe BOMpoca KOSOKBUYMA.
OTBEeTbl A0MKHbI OTNNYATBLCS NOrMYECKON NOCNeA0BaTENbHOCTLIO, YETKOCTbIO, YMEHUEM
AenaTb BblBoAbl. OTBET CTPYKTYypMpoBaH. [JonyckaloTcs He3HaYnTeNbHbIe HeAO4EThI CO
CTOPOHbI 0Oyy4atoLLIerocsi, CnpaBrneHHbIE UM B NPOLIECCE0TBETA.

OueHka «Xopouwo»: aaH NOJSTHbIN aprMeHTMpOBaHHbIVI OTBET Ha TpWu BOMNpocCa KOJIITOKBUYMa,
npun oTBeTe Ha 04unH BOMNpPoC MMEKTCA CyLLleCTBEHHbIE HEOOYETHI. BO3MO)KHbIHeKOTOpre
ynyweHua B oTBeTax, O4HaKO B LieJIOM coaepKaHne Bonpoca pacKpbITO MOJIHO.

OueHKa «yaoBneTBOPUTENBHOY: AaHbl HEMOSHbIE OTBETHI HA BOMPOCH! KOMMOKBUYyMa, NGO
AaH OTBEeT NULLb Ha ABa Borpoca 13 YeTblpéx. Cnabo apryMeHTUPOBaHHbIN OTBET,
CBUOETENbCTBYOLMIA 06 3neMeHTapHbIX 3HAHMAX NO AUCLMUMIIMHE.

OueHka «HeyooBNeTBOPUTENIBHO»: OTMEYEHO HE3HAHME N HEMOHVMaHWE NOCTaBMNEHHbIX
BOMPOCOB, criabble 0TBETbI HA BONPOCHI M3 NPeAoCcTaBneHHbIX obyyatowemycs. OTcyTcTBME
aprymeHTaumm npu oTeeTe.

NabopaTtopHbie paboTbl
MepeyeHb NabopaTopHbIX padoT
(13 nabopaTopHbIX paboT)

JTabopaTopHas paboTta 1. OnpeaeneHne POKYCHOro pacCTosIHUS CIIOXHOIo 06beKTUBA C
nomoLlblo ontTudeckom ckambmn OCK-2.

JTabopaTopHas pabota 2. ViccnegoBaHne gucnepcumn CTEKNAHHON NPU3Mb.

JTabopaTopHas paboTta 3. M3ayyeHune cnektpanbHoro npnbopa YM-2. OnpegeneHne KkpacHon
rpaHuLbl oToaddekTa.

JTabopaTopHas paboTa 4. ViccnegoBaHne CnekTpoB NOrMoLeHnst pacTBOPOB.

JTabopatopHas paboTta 5. IamepeHune nokasatensi NpesioMieHns XXMOKOCTEN C MOMOLLbIO
pedpakTromeTpa.

JTabopaTopHas paboTta 6. N3yyeHus saBneHns nHTepgepeHunmn ¢ MOMOLLLIO BUMPU3MBbI
®peHens.

JTabopaTopHasg paboTta 7. OnpegeneHune AnmHbl CBETOBOW BOSTHbI C MOMOLLbIO KOnew
HbloTOHA.

JTabopaTopHas pabota 8. [ndpakuna OpeHens Ha KpyrnoMm OTBEPCTUM.

JlabopatopHas paboTa 9. syueHne andpakuyumn GpayHrodepa Ha e 1 TOHKON HUTW.




JTabopaTopHas pabota 10. N3yyeHune andpakummn dpayHrodepa Ha OTBEPCTUAX PaA3NNYHOM
GOpPMbI 1 peLlETKaX.

JTabopaTopHas pabota 11. lNony4yeHne n aHanua NoNApn3oBaHHOIO CBETA.

JlabopatopHasa pabota 12. 3y4yeHne TOHKOM CTPYKTYPbl 3€NEHON NMHUM PTYTU C MOMOLLIbIO
nHTepgepomeTpa Pabpu-lepo.

JNlabopatopHas pabota 13. Andpakums nasepHoro n3nyyvyeHnsa Ha pasnmyHblx Nnperpagax.

Komnnekm eonpocoe k pabomam nnabopamopHo20 NMpakmuKyma.

JTabopaTopHas pabota Ne 1. OnpeageneHne ¢OKYCHOro pacCTosIHUS CNOXHOro o6beKTMBa C
NoMoLLblo onTuyeckon ckambn OCK-2.

e [lpenomneHue B NuH3e. dopmMyna TOHKOM NNH3bI.
e LleHTpupoBaHHas cuctema, ee KapamHasibHblEe 3NIEMEHTHI.
e [locTpoeHune n3obpaxxeHnn B LEHTPUPOBAHHOW CUCTEME.

e MeTOAMNKa namMepeHnin (HapmcoBaTb U OOBACHUTL X0 Ny4en, NpoaHanM3MpoBaTh
pabouune dopmyrnbl, caenaTb OUEHKY NOrpeLlHOCTEN N3MEPEHUI).

JTabopaTopHas paborta Ne 2. iccnegoBaHue aucnepcnmn CTEKNSIHHOM NPU3MbI.

e Y10 Takoe gucnepcus ceeta? dusndeckne NpUYnHbl gucnepcum. HopmarnbsHas u
aHoMarbHas gucnepcusi. Xapakrep 3aBUCMMOCTUM NokasaTensd NpefioMneHns oT AnnHbI
BOJIHbI B 0611aCTW HOpMarbHON U aHOMarbHOW ANCNEPCUN.

e [lucnepcus BewiecTtsa. JInHenHasa u yrnosasi gucnepcus npusmol.
e HasHayeHue n yCTPOMCTBO rOHMOMETpA.

e MeToauka nabopatopHon paboTbl. BeiBoa paboyen hopmMysibl. MICTOYHMKM BO3MOXHbIX
NOrpeLLUHOCTEN N UX OLIEHKA.

JTabopaTopHas pabota Ne 3. 3y4eHne cnektpanbHoro npubopa YM-2. OnpegeneHuve
KpacHoW rpaHuubl hoToadpdekTa.

¢ MoHoxpomaTop, CNeKTpoOMeTp, cnekTporpad; nx NpUHLMN ENCTBUS, YCTPOUCTBO.
e UYT10 Takoe cnekTp? JlIMHenyaTbIn, NONocaThi U HENPEPbLIBHLIN CMEKTPbI.

e [loHATME O BHELWHEM 1 BHyTpeHHeM (oToaddekTe. cnonb3oBaHne potoadpdekta B
npubopax.

e 3akoHbl hoToadhdekTa 1 nx o6bACHEHME. YpaBHEHNE DNHLLTENHA.

JTabopaTtopHas paboTta Ne 4. ccnegoBaHue CNeKTPOB MOrNoLweHNs pacTBOPOB.

e duanyeckme NpuUMHbI NOrMoLLEHNS cBeTa B BellecTBe. [Mpo3payHble OKpalLeHHbIE U
HeoKpalleHHble BellecTBa.

e AHanua 3akoHa byrepa.
e MeToanka nabopaTtopHon paboThbl.

JTabopatopHas paboTa Ne 5. NamepeHune nokasaTtens NPenoMeHNs XXUAKOCTEN C MOMOLLbHO
pedpakromeTpa.

e fBNeHue NonHOro BHyTPEHHEro oTpaxeHus (yCnoBuMs BO3HUKHOBEHUS U dM3NYecKoe
o6bsAcHeHue). NpumeHeHue.



e PaccMoTpeTb pacnpocTpaHeHne NPEenoMIEHHON U OTPaXXeHHOW BOIHbI NMPW MNOSTHOM
BHYTPEHHEM OTPaXXeHUW.

e [lokasaTb, YTO NPV NOTHOM BHYTPEHHEM OTPaXXEHUN BECb NOTOK IHEPTNN OTpaxaeTcH B
nepByto cpeny.

e YCTPOWCTBO M3MEPUTENBHOM rofnoBkM pedpaktomeTpa. ObpasoBaHue rpaHnLbl CBETa U
TeHn B npubope (xoa ny4ven).

e OnTtuyeckas cxema pedpaktomeTpa. 3a4eM HyXHa 1 Kak paboTaeT npuama NpsMoro
3peHus.

JlabopatopHas pabota Ne 6. N3ydeHns aBneHnsa nHtepgepeHummn ¢ NoMoLLbio Gunpmnameol
®peHens.

e UHTepdepeHuns BONH. YcnoBusa nHTepdepeHLmmn (aokasatb He06XoaAnMoCTb
HenepneHAMKYNSPHOCTU N KOrepeHTHOCTU KonebaHun ana HabnogeHus
UHTepdepeHunn).

e Y710 Takoe pasHOCTb X0A4a, onTU4eckas pas3HoCTb xoga? Kak n noyemy oHu BAUAIOT Ha
NHTEPdEPEHUMOHHYIO KapTUHY? YTo Takoe WwuprHa nHTepgepeHLUMOHHOM NONOChI?

e [loyemy npu yBennyeHMm pasMepoB UCTOYHMKA yXyALlaeTcsa BUOUMOCTb
NHTEepdEePEHUNOHHON KapTUHbI?

e UWHTepdepeHunoHHasa cxema ¢ bunpusmon dpeHens. Xog nyden. Metoauka
nabopaTtopHou paboTbl. BbiBog paboumx popmyin.

JTabopaTtopHas pabota Ne 7. OnpegeneHune AnvHbl CBETOBOW BOSTHbI C MOMOLLIbIO KOfew,
HbloTOHa.

e [lonockl paBHOM TOMLWLMHBI, UX SIOKaNM3auus.

e Konbua HbeloToOHa Kak npumep nonoc paBHOM TOMLWMHLL. Xog nyyYen, aHanns paboyen
doopmyrbl.

e BrnaHnme HEMOHOXPOMATUYHOCTW CBETA Ha PA3IMYMMOCTb NHTEP(EPEHLNOHHON
KapTWUHBI.

JTabopaTopHas paborta Ne 8. [lndpakums OpeHensa Ha KpyrinomMm OTBEPCTUMN.

e [loHATHe 0 aBneHun gudppakumn. Oudpakumsa GpeHens n gudpakums dpayHrodepa.
MpuHuun MNonreHca-dOpeHerns 1 ero ncnosib3oBaHne Ang o6bACHEHUS Anpakuuu.

e 30Hbl PpeHend. BoiBog paanyca 3oHbl PpeHenst ans coepmnyeckoro BOSIHOBOro
dopoHTa.

o [ndpakuyunsa PpeHensa oT Kpyrroro otBepcTus. 'pagmyeckoe cnoxeHme amnnmtyg.
e MeToauka nabopatopHon paboTtbl. OnTudeckasa cxema. AHanu3 paboymx popmyin.
JTabopaTopHas paborta Ne 9. U3yuenne gudpakumm GpayHrodepa Ha WENM 1 TOHKON HUTW.

o [ndpakuyunsa dpayHrodepa Ha wenu.
e [ndpakuunsa payHrodepa Ha TOHKON HUTMW.

e [paduk pacnpeneneHnsa NHTEHCMBHOCTK cBeTa npu andpakuum Ha N wensax (ans
pasnNU4YHbIX COOTHOLLEHU Mexay a un b).

e MeToauka paboThi.

JTabopaTopHas pabota Ne 10. N3yyeHne gudpakumm dpayHrodepa Ha 0TBEPCTUAX
pasnuyHon opMbI U peLueTKkax




o [ndpakuyuna payHrogepa Ha Wwenu (BbIBOA, BblpaXXeHUs ANs pacnpegeneHns
WHTEHCUBHOCTN).

¢ BbiBoa pacnpeneneHnss NUHTEHCUBHOCTU cBeTa npu gudpakumm Ha N wensax n ero
aHanua (NoMnoXeHna rnaBHbIX U NOBOYHBIX MAKCUMYMOB Y MUHUMYMOB).

e [paduk pacnpeneneHnsa NHTEHCMBHOCTK ceTa Npu audpakumm Ha N wenax (gns
pasnU4YHbIX COOTHOLLEHUN Mexay a un b).

e O6BACHUTL pesynbTaThbl LI,I/ICbpaKLI,VII/I Ha MEJIKUX KpYITibiX YaCTuuax.
e Bnnanue yria nageHnd cBeTa Ha pPeLUeTKy.

JTabopaTopHas pabota Ne 11. lNonyyeHne 1 aHann3 Nonsipu3oBaHHOIO cBeTa

e BpallieHne nnocKocTy nonsipmsauum B Kpuctannax n aMmopHbIX BELLLECTBAX, €ro
NPUYMHbI N 0ObSACHEHME. YaenbHoe BpalleHne. 3aBUCUMOCTb YAENbHOro BpaLleHust oT
ANVHbI BOMNHbI cBeTa. Kakne ocobeHHOCTM CTpOeHMs BELWECTBa NPUBOAAT K BpaLLEHUIO
NSOCKOCTU Nnonsipusaumnmn?

e OcCHOBHble NpeaACTaBeHnsl 0 ABOMHOM fy4yenperioMneHnm, ero pmanyeckmne npuymHbl.

e [lpaBuna (3akoHbl) Mantoca, ux 06bsiCHeHMe. YCTPONCTBO M Ha3Ha4YeHME NPU3MbI
Hukons. MNpoxoxaeHne ceeTa Yepes cuctemy M3 AByx npuam Hukons.

e OnTu4yeckas cxema nonapumetpa. MNpuHumn paboTbl M YCTPONCTBO NOMYTEHEBOIO
aHanmsaTopa. Yto n noyemy byget HabnogaTbcd, ecnv yopatb cBETODUNLTP.

INabopatopHasa pabota Ne 12. N3y4eHre TOHKOW CTPYKTYPbl 3€STIEHON JIMHUUN PTYTU C MOMOLLIbIO
nHTepdgepomeTpa Pabpu-fepo

o [HTepdepeHums cBeTa
e YcTponctBo uHTEphepomeTpa Pabpu-llepo
e BbiBoa paboyen hopmynbl
e MeToauka paboThl
JTabopaTopHas pabota Ne 13. [lndpakums nasepHoOro U3nyy4eHnsa Ha pasnnyHblx nperpaga.

e [ndpakuyusa ®payHrodepa Ha Wwenu (BbIBOS, BblpaXXeHUs Afs pacnpeneneHns
WHTEHCUBHOCTN).

e [paduk pacnpeneneHna MHTEHCMBHOCTU cBeTa npu audpakumm Ha N wenax (ons
pasnnyHbIX COOTHOLEHNI Mexay a U b). OBbACHUTL pe3ynbTaTbl AUdpPaKkuMm Ha MEeSKMUX
Kpyrnbix Yactuuax

Kputepum oueHku- coada nabopaTtopHbix paboT

«3auTeHo»: nabopaTtopHas paboTa BbinonHeHa. K Hen odpopmneH oT4ET. Npn oTBETE Ha
BOMpocCkI K labopaTopHon paboTte obyyarowminca gaét cogepKaTerbHble OTBEThI, KOTOpble
OTNMYaTCA NIOrMYECKOM NOCNeA0BaTENbHOCTLIO, YETKOCTLIO M YMEHMEM AenaTh BbiBOAbI.
OOyuatowmmncs AEMOHCTPUPYET 3HAHUA NpMHLMNA ENCTBMA U YCTPOMUCTBa 000pyaoBaHuMs, Ha
KOTOPOM BbINOSIHANAch nabopaTtopHasa paborTa.

«HesauteHo»: nabopatopHasa paboTa He BbiNosiHeHa, MO0 Npu BbINOAHEHUN paboThbl HE
odhopmneH OT4ET. B cniyyae BbInonHeHMs paboTbl M rOTOBOrO OTYETA paboTa He
3aunTbiBaeTCcs, ecny obydyarowmmncs He cnocobeH pacckasaTb O METOAMKE BbIMOMHEHMS
paboTbl 1 NpuHuMne paboTbl 06opyaoBaHUS.

ﬂepequb BOMNPOCOB K Tekymeﬁ atTectauumn (3aqu):

e [loHATue BonHOBOro ppoHTa. MNoHATNE ha3oBOM CKOPOCTH.



e [loHATME MHTEHCUBHOCTU cBeTa. [lodemy B ONTHKE LLUMPOKO UCMNOSb3yeTcH 3Ta
BENUYNHA?

e [loHATWe nonapusaumm ceeta. Buabl nonapusaumn. [Npu Kakon pasHOCTM has U KakoMm
COOTHOLUEHUN MeXay amniaMTygaMmm JIMHENHO NONSAPU30BaHHbIX BOSTH MOXHO
cMoaenupoBaTb CBET C KPYroBOW nosiipusaument, dnamntuyeckm nonsipn3oBaHHbIn
CBET, eCTEeCTBEHHbI CBET.

o [lonyuntb chopmynbl DpeHena ansa criyyas HopManbHOro NageHns cBeTa Ha rpaHuuy
pasgena AByX OM3SIEKTPUKOB.

e Kak o1 popmyn ®peHenda nepenTun K pacyeTy MHTEHCUBHOCTEN OTPaXXEHHOM U
nNpenoMieHHOM BOMHbI? Kak yyecTb nonspmusauunio CBETOBOW BOJSIHbI, NagatoLwen Ha
rpaHuLy pasgena npo3padHblX UINIEKTPUKOB NPU OTPaXeHUn 1 nperioMmneHmm ceeta?
3a4yem 37O HYXXHO aenatb?

e Yron bptoctepa. YactnyHo nonapmnsoBaHHbIi cBeT. CTeneHb Nonspusaumn.

e VHTepdepeHuus ceeTa. MNMpusHak nHTepdepeHumn. lNokasatb, YTo AN HabnwogeHns
MHTepepeHUMM Heobxoanmo obecneynTb HenepneHanKynapHOCTb U
COrnacoBaHHOCTb KonebaHum Npu HanoXeHUn BOMNH. 3a4eM HY)XHO ycpeaHeHue?

e 3apayva Cc ABYMS KOrepeHTHbIMU UCTOYHMKaMKU. PacnpeneneHne NHTEHCUBHOCTU B
UHTEepdEePEHLNOHHON KapTUHE. YCNnoBus MHTEPdEPEHLMOHHBIX MAaKCUMYMOB U
MUHMMYMOB. BugHocTb nHTepdepeHummn. LLnpuHa nHtepdepeHLUMoHHbIX Nosioc.

e [ndpakuus ceeta. Audpakuuna PpeHena n gudpakumsa dpayHrodepa. MpuHumn
MonreHca-PpeHens.

e [ndpakuunsa ®payHroepa Ha wenu. MNonyynTsb pacnpegenieHme NHTEHCMBHOCTU B
AN pakUMOHHOW KapTUHe.

e [ndpakunoHHas peLlléTka Kak cnektpanbHbin npudop. Kputepun Panes.
Paspewatowas cnocobHOCTb ANdPaKUMOHHON PELLETKM.

e Y10 Takoe gucnepcus ceeta? YTto Takoe HopMasnbHasa 1 4YTO Takoe aHoMarlbHas
ancnepcuna? Koraa kakast Habnogaetca? OPUanyecknin CMbICi KOMMNIEKCHOIO
nokasartesis npenomIieHus.

e [IBOMHOE ny4yenpenomneHune. Koraa oHo Habnogaetca? MNoHATHe onTu4eckon ocu
Kpuctanna. [1nockocTb rnaBHOro ceveHus kpuctanna. Nonapusaunsa 06bIKHOBEHHOIO U
HeoObIKHOBEHHOTO fy4ya. lNonoxuTensHble N OTpuLaTenbHbIe KpUcTansbl.

e BbiBecTn 3akoH Marnitoca.

e YCTPOWMCTBO M NPUHLUUN AENCTBUA NoNapu3aTopos. MNpuHUnn g4encTena NonsponaHbIX
NNEHOK.

Kputepum oueHkm obyyaroLmnxcs Ha TekyLlen atTectaumnm (3a4€T)

«3a4TteHo»: caaHo He MmeHee 90% nabopaTtopHbIx paboT no kypcy. OopmMneHbl OTYETLI MO
pabotam. [lpn oTBeTe Ha BoMpocbl K nabopatopHon paboTe obyyarowmmncs [aér
copepxaTenbHble OTBETbl, KOTOPble OTNMYAKTCA JIOTMYECKON MNOCNeaoBaTENbHOCTLIO,
YETKOCTbI M yMeHMeM fgenaTtb BbiBoAbl. Oby4varowminca OeMOHCTPUPYET 3HaHWA NpuHUMNna
AENCTBUS 1 yCTpoMUCTBa 060pyaoBaHUs, Ha KOTOPOM BbINOMHANack nabopaTtopHas paboTa.

«HesauteHo»: caaHo MeHee 90% nabopaTopHbIX paboT no Kypcy. B crnyvae BbINONHEHUS
paboTbl M roToBOro OoT4éTa paboTta He 3auyuThbiBaeTcs, ecnu obydarowmncs He cnocobeH
pacckasaTb O MeToAMNKe BbINONHEHNs paboThl U NpuHUMne paboTbl 060pyaOBaHUS.



Cnucok BonpocoB Ansi KOHTPOJIbHO-U3MepPUTENbHbIX MaTepuanos

KNpoOMeXyTO4YHOU aTtTecTtaumu (3k3ameH)

1. NpeomeT n 3agayn oNTUKK.

2. Nndpakuna dpayHrodepa. MNpeaen paspellatoLlen cnocobHoCTH
ONTUYECKMX NPNBOPOB.

3. YpaBHeHue nrnockon MOHOXPOMaTUYECKOW BOJTHbI.

4. Ondppakumsa ceeTa. MNMpuHumn MonreHca-dpeHens

5. Ycnosus Ha rpaHuue pasgerna npospayvHbix cped. KoadpdumumneHTsl
NPONyCKaHUs U OTPaXXeHUs.

6. Qndppakumna GpeHens Ha oTBepCcTUM, Wwenun. 3oHbl DpeHens u cnuparnb
KopHto.

7. MNocTtynaTbl reomeTpudeckon ontuku. MNpuHumn depma.

8. lndpakunoHHaa peLleTKa.

9. [InanasoHbl 9NeKTpoMarHUTHbIX BOMH. Buanmeln ceeT, kpyBas
OTHOCUTENbHOW CNeKTpanbHOW YyBCTBUTENBHOCTM rnasa.

10. MNonapusauna ceeTa.

11. doTOMETpPUYECKNE BENNYNHDI.

12. dopmynbl OpeHens. Yron bptoctepa.

13. lNpenomneHne Ha chepnyeckon NOBEPXHOCTU. TOHKasA NNH3a.
14. [iBoriHOE ny4yenperioMneHne.

15. LleHTpupoBaHHbIe ONTUYECKME CUCTEMDI.

16. VickyccTBeHHOE ABOMHOE fyvenpenomMreHme.

17. CnoxeHune LEeHTPUPOBAHHbLIX CUCTEM. Toncras nuHaa.

18. OnTnyeckast akTUBHOCTb.

19. lNorpeLwHoCTN ONTUYECKUX CUCTEM U METOAbI UX YCTPAHEHWUS.
20. Aucnepcusa ceeta. Knaccudeckas Teopusi aucnepcuu.

21. OnTnU4ecKkne NHCTPYMEHTHI.

22. lNornouieHne n paccesiHne ceBeTa.

23. CeeTtocuna obbekTuBa.

24. N3ny4deHne ceeTa. Bugbl nanyveHns, nx ocobeHHoCTu.

25. NHTepdepeHuums, ycnosusa eé HabnogeHnst. KorepeHTHOCTb.
26. Tennosoe nsnyyeHue. dopmyna lNnaHka.

27. OnbIT KOHra. [lnnHa v wmpmnHa KOrepeHTHOCTM.

28. BblHykaeHHoe nanydveHue. KoapdpuuneHTsl SNHWTENHA.

29. Knaccuyeckne nHtepgepeHUNoHHbIE CXEMbI.

30. OnTn4yeckune KBaHTOBbIE reHepaTopbl.

31. HTepdepeHLms B TOHKUX NSIEHKAX.

32. HennHenHasa onTuka.

33. MHorony4yeBas uHtepdgepeHumns. MHtepdpepomeTtp ®abpu-llepo.



MpuMmep KOHTPOSIbLHO-U3MEepPUTeNbHbLIX MaTepuanoB

KNpoOMeXyTO4YHOU aTtTecTtaumu (3k3ameH)

YTBEP>XOAKO
3aBeayowmi kagenpon oden pusnkm
(Typuwes C.1O.)

HanpasneHnue noarotoBkn 03.03.02 P nsmka

OucunnnuHa__ KonebaHus 1 BOMHbI, ONTUKA dopma oby4veHnsa__o4vHas
Bua koHTponsa__9k3ameH Bua aTttectauum_ npomexytodyHas

KoHTponbHO-U3MeputenbHbin matepuan Ne

1. MpeameT v 3agavm onNTUKM.

2. Andppakumnsa GpayHrodepa. lNpenen paspelsatowert CnocobHOCTH
ONTMYECKMUX Npnbopos.

CocTasuTenb MepembgaHuH A.B.

nodnucek pacwugposka nodrnucu



[MpomexyTouHast atTectaums no OUMCUMNINHE — 3K3ameH. B npunoxeHuwe kK gunnomy
BHOCUTCHA OLEHKa omsu4YyHo/xopowo/ydosrnemeopumernbHo. [lpomexyTodHas aTtectauus
NpoBOANTCHA B COOTBETCTBUM C [MONoXEeHNeM 0 NPOMEXYTOYHOM aTTecTaumnmn oby4varowmxcs no
nporpamMmmam BbicLlero obpasoBaHus BopoHeEXCKOro rocyaapCTtBEHHOro yHuBepcuTeTa.

Kputepun oueHkn (ak3ameH no TeopeTnyeckomy Kypcy «MexaHuka):

OueHka «OMIIUYHO»:  YpPOBEHb  CPOPMUPOBAHHOCTU  KOMMETEHUMM —  BbICOKUN
(yrny6neHHbin). lNMonHoe cooTBeTCTBME OTBETa CTyAeHTa Ha npeanaraemMblii BONPOC YeTbIPEM
BbllleyKa3aHHbIM  MnokasatensM UM OoCBaMBaeMblM  KOMMeTeHuuaMm.  KomneTteHuuu
COOPMMPOBaHbI MOMHOCTLIO, MPOSABIAITCA M UCMOMb3YIOTCA CUCTEMATUYECKM, B MOSTHOM
ob6beéme. [1aHHbI YpOBEHb NPEBOCXOAMT, MO KpawHenh mMepe, No O4HOMY M3 NepPeYMCrEHHbIX
BblLlEe rnokasaTternen noBbieHHbIN (MPOABUHYTHIN) YPOBEHD.

OueHka «xopowo»: YypOBEHb CHOPMUPOBAHHOCTU KOMMETEHUUA — MOBbILUEHHbIN
(npogBuHyTbIN). OTBET CTyAdeHTa BbIIBNSET HeOOoCTaTOMHOe BnageHue HeobxoanmbiMu
TEopeTUYECKMMN N NPaKTUY4ECKUMU HaBblikaMmun. KoMmneTeHuun B LerioM chopMupOBaHbl, HO
NPOSABASTCA U UCMONb3yOTCA parMeHTapHoO, He B MOMHOM OB6béMe, YTO BblpaXkaeTcs B
OTAENbHbIX HETOYHOCTAX (HecCylleCTBeHHbIX owunbkax) npu oTtBeTe. OTBeT oTnNuyaeTcs
MeHbLuen 06CTOATENBHOCTLIO, rMyB6UHON, 0O6OCHOBAHHOCTBLIO U MOMHOTOW, YeM MpPU BbICOKOM
(yrny6néHHom) ypoBHe CcOpPMUPOBAHHOCTM KOMMNeTeHuun. OgHako JonyuieHHble OLINOKK
NCNpaBnATCA caMUM CTYAEHTOM Nocrie A0MNOMHUTENbHBLIX BOMPOCOB NpernoaasaTens.

[aHHbIN ypoBEHb NPEBOCXOOUT, MO KpamHenh Mepe, No OAHOMY U3 NepeyvuCleHHbIX Bbllle
rnokasaTterien noporosbin (6a3oBbIN) YPOBEHD.

OueHka «ydosriemeopumeribHO»: OTBET CTyAeHTa OTnn4yaeTcs HenocneaoBaTernbHOCTbIO,
HeyMeHMeM [ernaTtb BbIBOAbl, CrlabblM OCBOEHMEM TEOPETUYECKMX U NPaKTUYECKUX HaBbLIKOB.
KomneTeHuun cpopmmpoBaHa B 0OLLMX YepTax, NPOSBSIOTCHA U UCNOSb3YHTCA CUTYaTUBHO,
YaCTUYHO, YTO BbIpaxaeTcs B AOMYyCKaeMbIX HETOYHOCTAX M CyLEeCTBEHHbIX owmnbkax npu
OTBETE, HapyleHUM FOrMKMU WU3MNOXEHUs, HEeYMEeHUW aprymeHtuposBaTb U 0O6OOCHOBbIBaTb
CyXOeHus u npodeccrmoHanbHylo no3vumnio. [aHHbln ypoBeHb obsAsateneH nns Bcex
OCBauBarLLMX OCHOBHYIO obpasoBaTernbHy0 nporpammy.

OueHka «HeydosriemeopumesibHO»: KOMNeTeHUUN He chOPMUPOBaHBI, YTO BblpaXkaeTcs B
pas3poO3HEHHbIX, BbeccucTteMHblX, OTPbIBOYHbIX  3HAHUSAX, gornyckaembix — rpyobix
npodeccrnoHarbHbIX OWnbKax, HeyMeHUn BbIAENATL MaBHOE U BTOPOCTENEHHOe, CBA3bIBaTb
TEOPUIO C NPAKTUKOW, yCTaHaBNMBaTb MexXnpeaMeTHble CBA3W, OopMynnpoBaTh BbIBOAbLI MO
OTBETY, OTCYTCTBMM COBCTBEHHON NPOdECCUOHANTbHON NO3NLUN.

Ecnu cTygeHT He ocBavmBaeT OMCUUNMNHY B YCTAHOBMIEHHOM NporpamMmon obbéme u B
CPOKMW, onpeaenéHHble rpadumkom y4ebHoro npowecca, OH He J0rnyckaeTcs K MPpOMeXYyTOYHOM
aTTecTauum no gaHHomy Buay y4ebHon paboTbl.

®aKkT HeBbLINOMNHEHNS TpeboBaHWW, MpeabABNAEMbIX K CTYOEeHTY Mpu OCBOEHUM
AncumninHel «MexaHnka» 1 OTPaXEHHbIX B BblLLeNepeyYnCcrneHHbIX KpUTepusix, oukcmpyeTcs B
BEZIOMOCTU OLeHKOW Hey008/1emeopumersibHO.



PoHA OUEeHO4YHbIX cpeacTB chOPMMPOBAHHOCTMN KOMNETEHLUN

Koa n HaumeHoBaHMe KOMNeTEeHLUM:
OnK-1.4
PewaeT TMNOBLIE 3a4a4M C Y4€TOM OCHOBHbIX MOHATUNA M OOLMX 3aKOHOMEPHOCTEN,
cchopmMynMpoBaHHbIX B paMKax 6a30BbIX AUCLMNIIMH €CTECTBEHHbIX HayK (npexae
BCero Xummu, 6Monornun, 3KONoruu, Hayk o semne 1 YenoBeke)

MNMepuvop okoH4YaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp

MepeyeHb ancuunuH (Moayneun), NPakTUK, y4acTByrOLWMUX B hOpMUPOBaAHUN KOMMNETEH-
umum:

OucunnnuHsl (moaynun) (6nok 1):

51.0.21 OnTuka (4 cemecTp)

MNepeyeHb 3agaHuit Ans npoBepku cchopMUPOBAHHOCTU KOMMNETEHLUM:

1) TecToBblEe 3a4aHUa (KUPHBLIM LUPUMTOM BblaeneH npaBuibHbIN OTBET):

1. K kakomy gmanasoHy OTHOCUTCS M3riyvyeHue ¢ AnnHom BonHbl 100 HM?
Omeem: a) ynbTpaduonetosomy, 6) BuAMMOMY, B) MHGPaKpPACHOMY.
2. K kakomy AnanasoHy OTHOCUTCH U3Ny4YeHue ¢ OSIMHOW BONHbI 1 MKM?
Omeem:a) ynbTpadguonetosomy, 6) BuanMmomy, B) MHpakpacHomy.
3. 3anuwwuTe BbipaxeHue ANa BeKTopa Hanps>XEHHOCTU SNEKTPUYECKOro nosis B NIIOCKOW MO-
HOXpPOMaTMYECKOWN BOSHE.
Omeem: E(7.t) = Eq cos(wt — k - 7),
4. Kakas BennyuHa nsmepsieTcs B kaHgenax?
Omeem: a) cuna ceeTa, 6) OCBELLEHHOCTb, B) APKOCTb.

5. 3anvwute popmyrny TOHKOM NMH3bI B BO3AYyXE.
1 1

Omeem: s’ s , rae @ — onTuyeckasn cuna nuH3bl, S U S’ — paccTosiHMs OT 06bekTa Ao
NMH3bI U OT NIMH3bI 40 N306paXKeHns, COOTBETCTBEHHO.

6. [Mepeuncnute n3BecTHble Bam BUAbl MOrPELIHOCTEN ONTUYECKUX CUCTEM.
Omeem: cdpepunyeckas abeppaums, koma, acTUurmMaTnam, QUCTopcust, xpomaTtmyeckas abep-
pauusi.

7. Kaknm aBnsetcs nsobpaxeHue B kennepoBon Tpyde?
Omeem: a) nepeBEPHYTLIM, B) NPSIMbIM, B) TAKOrO ONTUYECKOrO MHCTPYMEHTA He CyLle-
CTBYET.

8. B HekoTopon obnactn NpocTpaHCTBa HaKNaabiBalOTCA ABE KOrepeHTHbIE CBETOBbIE
BOSHbI MHTEHCMBHOCTAMM | 1 4l. Yemy ByaeT paBHa MHTEHCMBHOCTb B MakCUMyMe OCBe-
LLEHHOCTN?

Omeem: 9.



9. Kakoro Tuna nHtepdepeHumsa npomcxogut B nHtepdepomeTpe Pabpu-llepo?
Omeem: a) mHorony4esasi, 6) AByxny4eBas, B) O4AHONyYeBas.

10. N3obpaxeHune, nony4eHHoe C NOMOLLbIO ranuneeBon Tpybbl NonyvaeTcs:
Omeem: a) NnepeBEPHYTLIM; 6) NPSAMbIM.

11. B kakom crniyyqae cnuparnb KopHio no3sonseT onpeaenutb UHTEHCUBHOCTb cBeTa?
Omeem: a) npn gudpakumm dpeHens Ha wenu, 6) npu gudpakumm GpeHensa Ha Kpyrriom
oTBepcTUn, B) Npu andpakuun dpayHrodepa Ha wenw, r) npyn gudpakumm dpayHrogepa
Ha Kpyrnom oTBepCcTUm

12. lMpn HopManbHOM NageHun ceBeTa Ha amMnIIMTYAHYI0 OANGPAKUMOHHYO PELLETKY B LeHTpe
AndpakuMOHHOM KapTuHbl HabnogaeTcs
Omeem: a) MakcuMym Onsi BCeX ASIMH BOSH, 6) MUHUMYM O51st BCEX ANWH BOSH, B) MaKcu-
MYM A151 BOSTH C HAUMeHbLUEN ANTMHOMN.

13. Yem pasnunyaeTca nyiocKononAapu3oBaHHbIN U IMHENHO NONAPU30BaHHbLIN CBET.

Omeem: a) Hu4em, 6) HanpaBneHnem konebaHu BekTopa E, B) HanpaesneHnem konedaHum
BekTopa H.

14.Mpwn HabnogeHun konew, HetoToHa B 6€nom cBeTe YnUCo BUOUMbIX KOMEL, Npu YCTaHOBKe
3eneHoro ceetounbTpa:

Omeem: a) ymeHbLuaeTcs; 6) yBennunBaeTcs; B) HE NU3MEHSIETCA.

15.TlonHOe BHYTPEHHEee OTpaXeHne HabngaeTca Npyu NageHun ceeTa:

Omeem: a) N3 oNTU4ECKN MeHee NNOTHOM cpeabl B bonee nNnoTHyto; 6) n3 ontndeckn 6o-

nee NNOTHOM cpeabl B MEHEEe NMOTHYHO; B) U3 BO34yXa B CTEKMO.

2) pacyeTHble 3aauu:

1. OnekTpomMmarHuTHas BofHa vacTtoTbl v = 3,0 MYy nepexoauT u3 Bakyyma B ANSNEKTPUK
npoHuuyaemoctmn € = 4,0. Hantm npupaweHne €€  OnAvHbl  BOJHbI.
Omeem:AX = (1/y/e = 1) c/v = =50 .

2. Papuwonokatop pabotaeTt Ha anuHe BonHbl A = 50,0 cm. Hantn ckopocTb npubnmxato-
LLlerocs camornéTa, ecnu Yactota bMeHnn Mexay curHanamu nepegartyvmka U OTPaXKeH-
HbIMM OT camonéta B MecCTe pacnonoxeHuss nokatopa Av = 1,00 «klu.
Omeem: v = AAV/2 = 900 Km/u.

3. lepea BbiNyKNomn NOBEPXHOCTLIO CTEKNSAHHOM BbINMYKNO-NSI0CKOMW SINH3bI TONWMHBI d = 9,0
CM Haxogutca npeameT. Ero nsobpaxeHune obpasyeTcsi Ha NIIOCKON NOBEPXHOCTU NINH3bI,
KoTopasi Cny>XuT akpaHoMm. Onpefenntb nonepeyHoe yBenuveHune, ecnn paguyc Kpu-
BU3HbI BbIMYKION NOBEPXHOCTH NNH3bI R = 2,5 CM.
Omeem: B = 1-d(n—-1)/nR = -0, 20.



4. Ha pucyHke nokasaHa cxema nHTepdepomMeTpa ANnd U3MEepPEeHUs nokasartenemn npenom-
neHus Npo3payHbIX BewecTs. Ha cxeme S — y3kas LWwenb, ocBellaemMas MOHOXpoMaTu-
YyeckuMm cBeToM A = 589 HM, 1 1 2 — ABe oaMHaKOBbIe TPYOKM C BO3AYXOM, ANIMHA KaXaoMn
n3 kotopbix | = 10,0 cm, D — anadparma ¢ asyms wenamu. Korga Bosayx B Tpyoke 1
3aMeHUN aMMnakoMm, To HTepdepeHUNOHHas KapTuHa Ha akpaHe P cmecTunack BBEpX
Ha N = 17 nonoc. NokasaTtenb npenomneHnsa sosgyxa n = 1,000277. Onpegenntb noka-

3aTersb nperfioMmrieHnd aMmmMmnaka.

PeweHune
3anvwem ycnoeMe MakCMMyma WHTEHCMBHOCTM NpU WHTEpdEepeHuUn OBYX BOJSIH:
2n/A)-l(n; —n,) = 2mm,rae m = 0, +1, +2,...Ecnu nokasartenb NpenoMneHus B BEpx-
Hen Tpybke Gonblue, TO LUEHTP UHTEPEEPEHUMOHHON KapTMHbI CMELLAeTcs BBEpX, MNo-
CKONbKY ha3oBasi CKOPOCTb BOJSIHbI B HUKHEN TPpyOKe Bonblue, U el HY>XHO NPONTK NyTb
bonbLue, 4eM BOSHE B BepxHen Tpybke. Takum obpasom, m = N = 17.0Tctoga Haxogmm
ny:
n, =n, + NA/L

Omeem:n;=n, + NAM = 1,000377.

5. To4e4HbIn NCTOYHKK cBeTa C ANMHOM BOMHbI A =0,50 MKM pacnonoXeH Ha pacCTOAHUM
a = 100 cm nepeq gmadparmon ¢ KpyrnbiM oTBepcTnem paguyca r = 1,0 mm. Hantum pac-
CTOsiHME b oT gnacdhparmMbl 40 TOYKM HABNAEHUs, ANs KOTOPOW Yncno 3oH dpeHens B
oTBEpPCTUN coctaBnser m = 3.
Omeem: b = ar?/(mAa - r? = 2,0 mm.

6. lMpwn kakom 3Ha4YeHWUM yrna NnageHns 6 ny4, OTpaxXeHHbIN OT MOBEPXHOCTU BOAbI,

OyaeT nepneHAMKynsipeH NpenoMnéHHomy ny4y?
Omeem: 6;,=arctg n=53°.

7. Onpenenntb ONTUYECKYKD CUIY U (POKYCHbIE PacCTOSHUS TOHKOW CTEKNSAHHOW NNH3bI B
XNOKOCTW C nokasaTenem npenomneHns no = 1,7, ecnu ee ontuyeckas cuna B Bo3gyxe
O =-5,0 anTp.
Omeem: @=Py(n-no)/(n-1)=2,0 antp, f'-f=no/P=85 cm, rae n n n, — NokasaTenm NpPenom-

JIeHn4a CTeKrna n Boabl.



8. BbluncnnTb onTuUYeckyro cuny n oOKyCHble PacCTOSAHUSA TOHKOM CUMMETPUYHOW OBOSAKO-
BbIMYKNOW CTEKNAHHOW NNH3bI, C O4HOM CTOPOHbI KOTOPOW HAXoO4MUTCA BO3AyX, a C ApYromn
— BOda, ecnuM onTtuyeckass cuna 9TtoM nuH3bl B Bo3gyxe ®o = +10 gntp.
Omeem: ®=®y(2n-no-1)/2(n-1)=6,7 antp, f=1/®=15 cm, f=n,/P=20 cm, rge n n ny — no-
KasaTenim npenomreHnsa ctekrna n Boabl.

9. Hantum ontudeckyto cuny B BO3ayxe AN TOHKOW CTEKNAHHOW BbIMYKNO-BOrHYTOW MNH3bI C
pagnycammn KpuBu3sHbl noBepxHocten 10 n 17 cwm.

Omeem: +2 gnTp.

10.HanTtu onTuyeckyto cuny B BO3aAyxe OS5 TOHKOW CTEKNAHHOW OBOAKOBOrHYTOW JIMH3bI C
pagnycammn KpuBu3sHbl noBepxHocten 10 n 25 cwm.
Omeem: -7 gn1p.

11.Ha kakom pacCTOSIHUX OT TOHKOW NIMH3bI C ONTUYECKOW cunon +12 antp obpasyeTcs n3ob-
paxkeHue npeameTa, Haxoaswerocst Ha paccToAHUN 23 CM OT JIMH3bI?
Omeem: 13 cm.

12.TlpegmeT HaxoauTca Ha pacctosiHum 10 CM OT TOHKOM JIMH3bl C ONTUYECKOW CUron +5
antp. Onpegenutb KOAPUUNEHT NIMHENHOIO YBESTUYEHUS.
Omeem: B=-2.

13. OnpegenuTb ONTUYECKYIO CUMY LEHTPUPOBAHHOW CUCTEMbI U3 OBYX TOHKUX JIMH3, pac-
CTOsiHME Mexay koTopbiMn paBHO 10 cm. OnTnyeckne cunbl NNMH3 paBHbl +5 1 +8 onTp.
Omeem: ®=+9 anTp.

14. B ueHTpe cchepmnyecKkomn NOBEPXHOCTU HAXOAUTCA TOYEYHbIN N30TPOMHbLIN
WUCTOYHUK, cura ceeTa kotoporo |=4 ka. Hantu cBeToBOW NOTOK, NafatoLmnm Ha BHYT-
PEHHIOI MOBEPXHOCTbL Chepsbl.

Omeem: ®=411 1=50 JIm.

15. Hag ueHTpoMm cTona Ha BbicoTe h=2,5 M noABeLUeH TOYEYHbIN U3OTPOMHbIA UCTOYHUK

ceta cunom |=10 kg. Yemy paBHa OCBELLEHHOCTb B LIEHTPE cTona?

Omsem: E=1/h?=1,6 nk.



Koa n HaumeHoBaHue KoMneTeHUUM:
OlK-1.5

YmMeeT ncnonb3oBaTb 3HAHUA OCHOBHbIX 3aKOHOB ecTteCTBeHHOHAYy4YHbIX AUCUMNIIUH B

npocgeccnoHanbLHOMN AeATENILHOCTH

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp

MepeyeHb ancuunnuH (Moayneun), NPakTUK, y4acTByOLWMNX B POPMUPOBAHMN KOMMNETEH-

Uun:

OucunnnuHsl (moaynn) (6nok 1):

51.0.21 OnTuka (4 cemecTp)

MepeyeHb 3agaHui Ans npoBepku cchopMMPOBAHHOCTU KOMMNETEeHLUM:

1) TecToBble 3a4aHUa (KUPHBLIM LUPUMTOM BblaeneH npaBuibHbIA OTBET):

1.

Uem oTnnyatoTcs NiOMUHECLIEHLMSA U TENNOBOE U3nyvyeHue?
Omeem: cnekTpom.
Kak 3aBMCUT OT ANVHbI BOSHbI CEYEHME paccesiHWsa CBeTa Ha YacTuuax pasmepomM MHOro
MEHbLLUE ANNHbI BOSTHbI?
Omeem: o ~ A4,
Kak 3aBucUT OT TeMmnepaTypbl 3Heprus £, nanyvyaemas B paBHOBECHbIX YCroBMAX abco-
NOTHO Y€pHbIM Tenom? (3akoH CtedaHa-bonbumaHa).
Omeem: a) E~ T2,6) E~ T3,B) E~ T*.
K kakomy p[OuanasoHy OTHOCUTCA WU3NyyYyeHMe C  AanuHorM BoniHbl 100 HM?
Omeem: a) ynbTpaduonetosomy, 6) BuaMMomy, B) MHPaKpacHoOMy.
K kakomy [guana3oHy OTHOCUTCA W3nNydYeHue C OAVHOW  BOMHbl 1 MKM?
Omeem:a) ynbTpadguonetosomy, 6) BuanMmomy, B) MHpakpacHomy.
3anuwnte BblpaXXeHWe AN BEKTOpa HAMNpPsHKEHHOCTU ANEKTPUYECKOro Nons B NIOCKON
MOHOXPOMaTUYECKOM BOSHE.
Omeem: E(7t) = Eg cos(wt =k - 7)
Kakasi BenumunHa nsmepsaeTtca B kaHgenax?
Omeem: a) cuna ceeTa, 6) 0OCBELLEHHOCTb, B) APKOCTb.
3anuwmte popmMyny TOHKOM NUH3bI B BO3ayXe.

1 1

Omsem: s’ s , rae ® — onTnyeckasa cuna nmMH3bl, S U S’ — PacCTosiHUSA OT 0bbekTa

00 JIMH3bl N OT JIMH3bIl A0 M306pa)KeHl/IFI, COOTBETCTBEHHO.

10. nepe‘-II/ICJ'II/ITe n3BeCTHble BaM BUbl I'IOFpeLLIHOCTeIZ OonNTN4YeCKnX CUCTEM.

Omeem: cdepudeckas abeppauns, Koma, acTUrMaTuU3Mm, OUCTOPCUS, XpomaTudyeckas

abeppauus.

11. Kaknm siBnsieTcs nsobpaxkeHme B kennepoBoun Tpybe?



Omeem: a) nepeBEPHYTLIM, 6) NPsIMbIM, B) TAKOrO ONTUYECKOTO MHCTPYMEHTA HE CyLle-
cTByerT.

12. B HekoTopon o6riacTv NPOCTpPaHCTBa HaKNaAblBAlOTCS [BE KOrepeHTHble CBETOBbIE
BOJSHbI MHTEHCMBHOCTAMM | 1 4. Yemy ByaeT paBHa MHTEHCUMBHOCTb B MakCMMyMe OCBe-
LEHHOCTN?

Omeem: 9l.

13. Kakoro Tnna nHrepdepeHuus npomcxoanTt B nHtepdpepometpe dabpu-epo?
Omeem: a) MHorony4esasi, 6) AByxNy4eBas, B) O4HOMy4YeBas.

14. N3o00paxeHne, nonyyeHHoe C nomowblko [anuneeson Tpybbl Nonyyaetcs:
Omeem: a) NnepeBEPHYTLIM; 6) NPSAMbIM.

15.T1pwm nageHuu cBeTa nog yrriom Bptoctepa OTPaXXEHHbIN cBeT:
Omeem: a) NOSTHOCTLIO NONSAPU30BaH B NSIOCKOCTU NageHuns; 6) NoSTHOCTLIO NONAPU30BaH

nepneHauKynsipHO NIOCKOCTU NafeHus; B) NONTHOCTLIO HEMONSPU30BaH.

2) pacyeTHble 3a4a4m:

1. CBeT UHTEHCUBHOCTHU |, NagaeT HopMarbHO Ha naeanbHO NPO3paydHyo NNAacTUHKY. Cum-
Tasi, YTO KOIPPUUMEHT OTPaXKeHUS Kaxkaon noBepxHocTn eé p = 0,05, HaNnTN HTEeHCKB-
HOCTb | npowefLero Yepes NIIacTUHKY CBeTa C YY4ETOM TOSNbKO OOHOKPATHLIX OTpaxe-
HUN.

Omeem: |1 =0,9 I,.

2. Onpenenntb CPeaHIOK OCBELLEHHOCTb 06NyYyaemMon YacTn Henpo3payvyHom cdepsbl, ecnu
Ha Heé NagaeT napannesibHbI CBETOBOW MOTOK, CO34aloL M B TOYKE HOPMarbHOMo na-
JeHunsa OCBELLEHHOCTb E,.

(B)= 5o = 2

T orR2 T 2
3. Cocya C pTyTbio paBHOMEPHO BpaLLaeTcs BOKPYr BEPTMKamNbHOW OCK C YrOBOW CKOPO-

Omeem:

cTbio W = 1 ¢, NNoBEepXHOCTb PTYTU NPUHUMAET BOTHYTY POPMY U UCMONb3YeTCs Kak
3epkano. Onpenenutb hoKycHoe paccTosiHue 3TOro 3epkana.
PeweHue

CoctaBMM  CXeMy CWi, [AEUCTBYWLWIMX Ha  HEKOTOpblIi  OOBbEM  PTYTWU:



B cucteme otcuéta, Bpallatolwencss BMecte ¢ COCyaoM, Ha eanHuuy obbEma Xnakoctum
AeNCTByeT OOMNOMHUTENbHAs Cuna WMHEpPUUKU, HanpaeneHHas OT ocu BpalleHus (T.e.,
LeHTpoGexHana cuna), paesHas f = pw?r. Mpn paBHOBECUM BEKTOPHAA Cymma Cun, Aen-
CTBYHOLLMX Ha KaXkabIn arieMeHTapHbIn 00BEM, paBHa HY"HO:

gradp + pg + pw?rry = 0,

' roo -
-« > Py

roe ro— €ANHWNYHbIN BEKTOp, HaﬂpaBJ’IeHHbIVI OT OCU BpaLLEHNA N gradpeCTb cuna rma-
pocTaTn4eCcKoro gaBJieHUA. (Mbl HEe y4YUTbiBaeMm aTmoccbepHoe JaBJieHne, KotTopoe ogun-

HaKoBO JEWCTBYET Ha BCe TOYKU XMAKOCTH). MNpoeumnpys BEKTOPHOE paBEHCTBO Ha ropu-

30HTasbHYIO n BepPTUKarbHYHO ocu, nony4aem:
dp/dr = pw?r,
dp/dz = —pg.

O6Lee pelleHne HanMCaHHON CUCTEMbI YPaBHEHUIN MMEET BN,

p(r.z) = pw’r*/2 — pgz + p,,
roe po — NOCTOSIHHAsS MHTerpuposaHns. Ha cBobogHON NOBEPXHOCTU XXMAKOCTU AaBne-
HWe paBHO HYM, T. K., aTMOCdEepHOe AaBfieHMe He YyYUTbIBanoch, OTKyAda nonyyvyaem
ypaBHeHne cBoBOgHON NOBEPXHOCTU PTYTU:

z(r) = zo + (w?/2 g)r?,

roe zo — rmybuHa pTyTn Ha ocu BpalleHus. YTobbl onpeaennTb pagumyc KpUBU3HbI B
LeHTpe NOBEPXHOCTU, 3aMETUM, YTO YpaBHEHUE OKPY>KHOCTMK paauyca R ¢ ueHTpom B
TOYKe Ha ocn Z ¢ KoopauHaTton z. = R + z, MOXHO 3anucaTb B BUae
(z — zo — R)? + r? = R?.PackpoeM kBagpaT: (z — z5)?> — 2R(z — z,) + R? + r? = R%.
B6n13un ToukM z, nNepBbIM cnaraembiM MOXHO NpeHebpeyb, 0TKyAa nosnyyvyaem

z = zy + r?/(2R).CpaBHuBas aTy opMyny C BblpaxeHueM ans z(r), Haxoamm paguyc



10.

11.

12.

KPUBU3HBI: R = r/w?.POKyCHOE paccTosiHME paBHO MOMIOBMHE paanyca KpUBU3HbI 3ep-
kana, T.e., f = R/2 =1/Qw?).

Omeem: f = g/l2w? = 490 cwm.

HanTtu ontudeckyto cuny B BO3ayxe AS11 TOHKOW CTEKIISAIHHOW 4BOSIKOBOrHYTOM NUH3bI C
pagvycamun KpuBuaHbl nosepxHocten 10 n 25 cm.

Omeem: -7 pnTp.

Ha kakom paccToaHUM OT TOHKOW JSIMH3bI C ONTMYECKon cunon +12 ontp obpasyeTtcsa n3ob-
pakeHne npegmeTa, Haxo4ALWEerocs Ha paccTosiHUM 23 CM OT NINH3bI?

Omeem: 13 cm.

MpeameT HaxoguTcsa Ha paccTodaHUM 10 CM OT TOHKOW fINMH3bI C ONTUYECKOW cunon +5
antp. Onpegenntb KO3 EHOUUNEHT NIMHENHOIO YBESNTUMYEHUS.

Omeem: B=-2.

Onpepenutb ONTUYECKYD CUIY LEeHTPUPOBAHHOM CUCTEMbI M3 OBYX TOHKUX JIMH3, pac-
CTOSHWE Mexay KoTopbiMn paBHO 10 cMm. OnTuyeckmne cunbl NMH3 paBHbl +5 1 +8 onTp.
Omeem: ®=+9 anTp.

B ueHTpe cdepnyeckon NOBEPXHOCTM HAXOOUTCA TOYEYHbIA N3OTPOMHbLIN

WCTOYHMK, cuna ceeTta KoTtoporo 1=4 ka. Hantu cBeToBOW NOTOK, NagaroLwmi Ha BHYT-
PEHHIOK MOBEPXHOCTL chepbl.

Omeem: ®=411 1=50 JIm.

Hap ueHTpom ctona Ha BbicoTe h=2,5 M nofBelleH TOYEYHbIM N30TPOMHbBIA UCTOYHUK
ceseta cunon |=10 kg. Yemy paBHa OCBELLEHHOCTb B LIEHTpe cTona?

OTBeT: E=I/h?=1,6 nk.

B HekoTopow To4ke NpoCTpaHCcTBa HAbNIOA4AT HaNoOXeHNe ABYX KOrepeHTHbIX CBETOBbIX
BOJSIH OOWHAKOBOW nonspusauun. Hantm MHTEHCMBHOCTb CBeTa, €CrM MHTEHCUMBHOCTb
KaXK[on BOMHbI paBHa |y, @ pa3HOCTb ha3 Mexay HAMK paBHa T1/4.

Omeem: { = V2l

Ha guadparmy c kpyrnbim otBepctvem paguyca 0,8 Mm nagaet napannenbHbIn Ny4YoK
cBeTa C gnuHoun BosiHbl 640 HM. Ha KakoM MUHMManNbHOM paccTosiHUM OT auadhparmbl
cnefyet NOMECTUTb 3KpaH, HA KOTOPOM B LEHTpe AOMMPaKUMOHHOW KapTuHbl Byaet
HabnaaTbCad MUHUMYM OCBELLEHHOCTN?

Omeem: 0,5 m.

lMy4yok cBeTa NnagaeT HOpMaribHO Ha NAACTUHKY TonwmHon 4 mm. Onpegenntb ko3 du-
UMEHT MNOrMoweHnss Mmatepuana nnacTuHKK, ecnv oHa nponyckaet 88% nagatowiero
ceeTta. OTpaxeHnsmun npeHedbpeyb.

Omeem: k=32 m1,



13.

14.

15.

Ha akpaH C KpyrnbiM OTBEPCTMEM HOpPMaribHO MNagaeT MOHOXpoOMaTM4yeckasi CBETOBas
BOJIHA MHTEHCMBHOCTM |. YeMy ByaeT paBHa MHTEHCMBHOCTb CBETA B LEHTPEe Andpakum-
OHHOW KapTWUHbI, HAbN4aOLWENCcs Ha 3KpaHe, OTCTOSILEM Ha PacCTOsIHUM, COOTBETCTBY-
OLLEM OOHOM OTKPbITOM 30HE PpeHens?

Omeem: 4l.

B mMecTe KOHTakTa CTEKNAHHOW NMIACTUHKM N MIOCKOBbLIMYKIOW fNH3bI C paguycoM Kpu-
BM3HblI 15 MM HabntogatoT konbua HetoToHa. HanTu gnvHy BonHbl cBETa, ecnvn paguyc
TpeTbero CBeTNoro konsua paseH 0,1 mm.

Omeem: 450 Hwm.

[Mpn NpoxoXxaeHun nyyka cBeTa MHTEHCUMBHOCTU |y Yepes nonspmu3aTop MUHUMYM UHTEH-
CMBHOCTM Npoweaulero ceeta paseH 0,5 |y. [pn noBopoTe NNOCKOCTU NPOMNYCKaHUSA No-
napmusaTopa Ha HEKOTOPbIN yron HabngaeTca MakCMMyM UHTEHCUMBHOCTU NpoLleLlero
cBeTa, paBHbln 0,75 |,. HanTtu cteneHb nonspusauum nagatoLlero ceeTa.

Omeem: P=0,2.



Koa n HaumeHoBaHue KoMneTeHUUM:
OlK-1.6

BnapgeeTt HaBblKaMM UCNOJSIb30BaHUA 3HAaHUW O MeToA4axX uccrnegoBaHus, COBpPEMEHHbIX
KoHLUenuunsax, oOCTUXeHUAX U orpaHn4YeHnsX eCteCtBeHHbIX HaykK npu peweHun npakTtu-

YeCcKux 3afay, CTPYKTypUpoBaHUs eCTeCTBEHHO-Hay4YHOMU MHdopMaLum

I'Iepuo,q OKOH4YaHuA d.')OpMVIpOBaHVIFI KoMneTeHuuu: 4 cemecTp

MNMepeyeHb aucuunnuH (Moayneun), NPakTUK, y4acTByOLWMX B hOpMUPOBaAHUN KOMMETEH-

unun:

OucunnnuHsl (moaynun) (6nok 1):

51.0.21 OnTuka (4 cemecTp)

I'IepetleHb 3apaHuMu ons npoBepKu C(*)OpMVIpOBaHHOCTVI KOMnNneTeHUNu:

1) TecToBble 3agaHuNsa (KUPHbIM WPUMTOM BblaeneH npaBuiibHbIN OTBET):

1.

©

Monspunsauma nIockon CBETOBOW BOJSIHbI

Omeem: a) moxeT bbITb NtoboK, 6) BCeraga nrockas, B) Bcerga fiMHenHas.

[nsa yero ncnonb3yloT NACTUHKM B YETBEPTb BOJSTHbI?

Omeem: a) ans npeobpasoBaHnsa NMHENHON NONApU3aLmm cBeTa B KpyroByto, 6) ans
NnoBOpPOTa NSIOCKOCTU Nonspusauuun, B) AN nNony4eHus JIMHENHO NONAPU30BaHHOMO
cBeTa.

Mpun pacnpocTpaHeHmn cBeTa B ONTUYECKN aKTUBHOW cpeae

Omeem: a) noBopayMBaeTCAa NNOCKOCTb Nondpmusauumn ceeta, 6) HabnogaeTcs nonapum-
3auus ceeTa, B) HabnogaeTca gucnepcns ceeTa.

B obnactn yacTtoT, COOTBETCTBYIOLEN HOPMarbHOW AUCNEPCUU, NokasaTenb npenom-
neHuns

Omeem: a) pacTET C yBENMYEHNEM HYaCTOTbl CBETA, 6) yMEHbLUAETCA C YBENMNYEHNEM
4YacToTbl CBETA, B) HE 3aBUCUT OT 4acCTOThl.

K kakoMmy guanasoHy OTHOCUTCA WU3fnydyeHMe C AauHonM  BosiHbl 100 HM?
Omeem: a) ynbTpaduonetosomy, 6) BUAMMOMY, B) UHGPaKpPACHOMY.

K kakoMy AamanasoHy OTHOCUTCA M3flydeHMe C ANUMHOM  BOMHbI 1 MKM?
Omeem:a) ynbTpadguonetosomy, 6) BuanMomy, B) MHpakpacHomy.

3anuwnte BblpaXxeHne A5 BEKTOPaA HaMNpPsHKEHHOCTU ANEKTPUYECKOro Nosnsa B NOCKON
MOHOXPOMaTU4YECKOM BOSHE.
Omeem: E(7't) = Eq cos(wt — k - 7),

Kakasi BenmunHa namepsaeTtca B kaHgenax?

Omeem: a) cuna ceeTa, 0) OCBELLEHHOCTb, B) APKOCTb.

3anuwute opmyrny TOHKOW NIMH3bI B BO3AYyXE.



1 1
Omeem: s' s , rae ® — onTnyeckasa cuna nmMH3bl, S U S’ — PacCToSAHUSA OT 0bbekTa
A0 NUH3bI U OT NNH3bI 40 M300paxXeHus, COOTBETCTBEHHO.

10. lNMepeuncnuTte U3BeCTHbIE BaM BUAbI NOrPELLHOCTEN OMNTUYECKUX CUCTEM.

Omeem: cepuyeckan abeppaumsi, kKOMa, acTUrMaTu3M, OUCTOPCUS, XpomMaTuyeckas
abeppauus.

11. Kaknm siBnseTtca nsobpaxeHue B kenneposon Tpybe?

Omeem: a) nepeBEPHYTLIM, 6) NPsIMbIM, B) TAKOrO ONTUYECKOrO MHCTPYMEHTA HE CyLLe-
CTBYyeT.

12. B HekoTopon o6riacTM NPOCTpPaHCTBa HaKNaAblBAalOTCS [BE KOrepeHTHble CBETOBbIE
BOJHbI MHTEHCMBHOCTAMM | 1 4. Yemy GyaeT paBHa MHTEHCMBHOCTb B MakCUMyMe OCBe-
LWEHHOCTKN?

Omeem: 9l.

13. Kakoro Tnna nHtepgepeHuuns nponcxoamt B uHTepdepometpe ®abpu-llepo?
Omeem: a) MHorony4yesasi, 0) Byxny4eBas, B) O4HOMNy4YeBas.

14. N3obpaxeHne, nMofy4eHHoe C MNOMOLWbI0  ranuneeBon Tpybbl  nNonyvaeTtcs:
Omeem: a) NnepeBEPHYTLIM; 6) NPAMbIM.

15.PaneeBckoe paccesiHne cBeTa NPOUCXOOUT MPU pacCesiHUM cBeTa Ha YacTtuuax, pas-
Mepbl KOTOpbIX:
Omeem: a) mHoro 6onblue AnvHbl BOMHbI cBeTa; 6) Toro e nopsgka, 4To U AnNuHa
BOJSIHbI; B) MHOIO MeHbLUE AJIMHbI BOSHbI.

2) pacyeTHble 3agayn:

1. Jlyy cBeTa nagaeTt Ha nnockonapannenbHy CTEKNAHHYK MnacTuHy TonwmHbl d = 6,0

cM. Yron nageHuns 8 = 60°. Hantu cmelleHre nyya, npowleawero Yepes 3Ty NnacTuHy.
PeweHue

CocTtaBmm cXemy:

3anvwem 3aKOH npenoMneHus (3aKkoH CHenna):



sinf = nsin’,
N3 cxembl BUAHO, YTO BENUYMHY CMELLEHUS MOXHO OMNpedenvTb no cdopmyne x =
ACsin(0 — 6") = AC(sinf cosO' — cos0 sinb"). AC Hangém no dopmyne AC =
d/cos 6'.INpeobpasyem X c YY4ETOM 3aKoHa CHenna:
x = d(sin8 — cos6(1/n)sin0/cos 8') = dsinf (1 — (1/n)cos 8/cos 0").
KocuHyc yrna npenomneHvs BblpasuM M3 3akoHa CHenna: cosf’ = V1 —sin26’ =
(l/n)mﬂonmasnﬂﬂ BCé B dopmyny ansa X, nony4yaem
x = dsin0 (1 — cosf /\/m)
Omeem: X=(1-cos 9/-\/m)d sinf = 3,1 o\,
2. Hantn noctpoeHuem xoga nyya nocre oTpaXxeHusi B BOrHYTOM U BbIMYKITOM ChepUyeCKmX

3epkanax, cMm. pucyHok (roe F — dokyc, OO’ — ontnmyeckas oOCb).

0 AT o0 a7

A "

_ I F 7

Omeem:

3. TouYe4HbI ICTOYHUK CBEeTa C ASIMHOM BOfHbI A =0,50 MKM pacnosioXXeH Ha pacCTOAHUK a
= 100 cm nepepn anacdpparmon ¢ KpyribiM oTBepcTuemM paguyca r = 1,0 mm. Hantm pac-
cTosiHue b oT gmMadparmbl 40 TOYKM HabnaeHna, Ang KOTOpon Ynucno 30H PpeHens B
OTBEpCTUn cocTtaBngaer m = 3.
Omeem: b = ar?/(mAa — r?) = 2,0 mm.

4. TMpn KakOM 3HaYeHUU yrna nageHust 0 nyd, oTpaxeHHbIN OT NMOBEPXHOCTU BOAbI,

OyaeT nepneHavKynsipeH NperioMnéHHomy ny4y?

Omeem: 6;,=arctg n=53°.



10.

11.

12.

13.

14.

Onpenenutb ONTUYECKYO CUNY U (POKYCHbIE PacCTOAHUS TOHKOW CTEKNAHHOW NNH3bI B
XNOKOCTWU C nokasaTernieMm npenomneHnda no = 1,7, ecnu ee ontuyeckas cuna B Bo3gyxe
Do =-5,0 anTp.
Omeem: @=®y(n-ng)/(n-1)=2,0 anTp, f’-f=no/P=85 cm, rae n u n, — Nokasarenu Nnpenom-
NeHna cTekna n Boapl.

Bbluncnute onTruyeckyto cuny n OKYyCHble PacCTOAHUS TOHKOW CUMMETPUYHON [BOSIKO-
BbINYKMNOW CTEKNAHHOW NUH3bI, C O4HOW CTOPOHbLI KOTOPOW HAaXoauUTCA BO3ayX, a C ApYron
— BOda, ecnuM onTtuyeckass cuna 9TtoM nuH3bl B Bo3gyxe ®. = +10 gntp.
Omeem: ®=®y(2n-no-1)/2(n-1)=6,7 onTp, f=1/®=15 cm, f'=n,/P=20 cm, rae n n ny — no-
KasaTenim npenomreHnsa ctekrna n Boabl.

HanTtu ontndeckyto cuny B Bo3ayxe Ans TOHKOW CTEKNAHHOW BbIMYKNO-BOrHYTOW fINH3bI C
pagnycammn KpuBu3Hbl noBepxHocten 10 n 17 cwm.

Omeem: +2 anTp.

Hantn ontudeckyro cuny B Bo3gyxe ANA TOHKOW CTEKMSIHHOW ABOSIKOBOTHYTOW SIMH3bI C
pagnycammn KpuBu3Hbl noBepxHocten 10 n 25 cwm.

Omeem: -7 gn1p.

Ha kakom paccToaHUM OT TOHKOW JSIMH3bI C ONTUYeCcKon cunon +12 ontp obpasyeTtcs nsob-
paxkeHue npeameTa, Haxoaswerocst Ha PpaccToAHUN 23 CM OT JINH3bI?

Omeem: 13 cm.

MpeameTt HaxoguTca Ha paccToAHUM 10 CM OT TOHKOW fINMH3bI C ONTUYECKOM cunon +5
antp. Onpegenutb KOAUUNEHT NIMHENHOIO YBESNTUYEHUS.

Omeem: B=-2.

Onpepenntb ONTUYECKYD CUIY LEHTPUPOBAHHOW CUCTEMbI M3 OBYX TOHKUX JIMH3, pac-
CTOsHME MexXay koTopbiMn paBHO 10 cm. OnTuYeckne cunbl NUH3 paBHbl +5 1 +8 onTp.
Omeem: ®=+9 anTp.

B ueHTpe chepuryeckon NOBEPXHOCTU HAXOOUTCH TOYEYHbIN U30OTPOMHLIN

WCTOYHMK, Cuna ceeTa KoToporo 1=4 kg. Hantyu cBeToBOW NOTOK, NagaroLmi Ha BHYT-
PEHHIOI MOBEPXHOCTbL Chepsbl.

Omeem: ®=411 1=50 JIm.

Hag ueHTpom ctona Ha BbicoTe h=2,5 M noaBeLLUeH TOYEYHbIA N30TPOMHbBIA UCTOYHUK
ceeta cunon |=10 kg. Yemy paBHa OCBELLEHHOCTb B LIEHTpe cTona?

Omeem: E=I/h?=1,6 nk.

B HekoTOpOM TOYKe NPOCTpaHCTBa HAGMIOA4AOT HanoOXeHue ABYX KOrepeHTHbIX CBETO-
BbIX BOJSIH OOQWHAKOBOW nonsipmsauun. HanTu MHTEHCMBHOCTb CBeTa, €Cfiu UHTEHCUB-

HOCTb KaXXaow BOMHbI paBHa |y, @ pa3HOCTb a3 Mexay HUMK paBHa T1/4.



Omeem: { = V2l
15.Ha guadparmy c kpyrnbeim oTBepctvem paguyca 0,8 Mm nagaet napannesibHbIn Ny4oK
cBeTa ¢ gnuHoun BosSiHbl 640 HM. Ha kKakoM MUHMManNbHOM pacCTOsiHAW OT Auadoparmbl

crnegyeT NMOMECTUTb 3KpaH, Ha KOTOPOM B LEHTpe AMMPaKUMOHHOW KapTuHbl Gyaet
HabnaaTbC MUHUMYM OCBELLEHHOCTUN?

Omeem: 0,5 m.



Koa n HaumeHoBaHue KoMneTeHUUM:
OrnK-2.1

BbiGupaeT n ucnonb3yeT COOTBETCTBYHOLME pecypCbl, COBPeMeHHble MeTOAUKN U 060-

pyAoBaHue A5 npoBeAeHUsA 3KCnepuMeHTalbHbIX nccnenoBaHUM U I/I3MepeHVIVI

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp

MNMepeyeHb aucuunnuH (Moaynen), NPakTUK, y4acTBYHOLMX B hOpMUPOBAHUN KOMMNETEH-
umum:

OucunnnuHsl (moaynn) (6nok 1):

51.0.21 OnTuka (4 cemecTp)

MepeyeHb 3agaHui Ans NnpoBepku cchopMMPOBAHHOCTU KOMMNETEeHLUM:

1) TecToBble 3a4aHUa (KUPHBLIM LUPUMTOM BblaeneH npaBuibHbIN OTBET):

1. Yem onpepgensieTca npegen paspeluarolleir CrnocoGHOCTM ONTUYECKUX WMHCTPYMEHTOB?

Omeem: a) audpakumen, 6) cdhepuyeckon abeppaumen, B) H4yBCTBUTENBHOCTbIO hOoTONPU-

€MHUKa.

KpacHas rpaHuua doToadhpekTa 3TO
Omeem: a) MMHMMarbHas YyacToTa CBeTa, HUXe KOTopon hoToapdeKkT He npomncxoauT, 6)
MUHUMarnbHas 45iMHa BOSHbI CBETA, MEHbLUE KOTOPON (poToadhdeKT He NPOUCXOAMUT, B) MakK-

cumarbHasi YactoTa cBeTa, bonblue KoTopor ©oTo3ddEKT HE NPOUCXOANT.

K KakoMmy Tmny OTHOCATCS COBpPEMEHHbIE KpynHble Teneckonb!?
Omeem: a) k pecpnektopam, 6) Kk pedpakTopam.

B YéM cocTouT adhdekT dapagea?
Omeem: a) BO BpallleHMM NIIOCKOCTM Nnonsipu3auum B NOCTOSSHHOM MarHUTHOM none, 6) B
ABOVHOM fNy4yenperioMsieHnn B NOCTOSIHHOM 3f1IEKTPUYECKOM Nosie, B) B 3N1IEKTPOMarHUTHOM
NHOYKUUN.

B YEM cocTouT adhdekT Keppa?
Omeem: a) BO BpaLLEeHMM NSIOCKOCTM Nonspmusaumm B MarHUTHOM nosne, 6) B 4BONHOM y-
YyenpernomsieHMn B NOCTOSAHHOM 3IEKTPUYECKOM MOofe, B) B ANIEKTPOMArHUTHOW MHAYKLNN.

K kakomMy [guanasoHy OTHOCUTCS W3nydyeHMe C  gnvHon BomHbl 100 HM?
Omeem: a) ynbTpaduonetosomy, 6) BUAMMOMY, B) MHPaKpaACHOMY.

K kakomy guanasoHy OTHOCUTCA  WU3NydYeHWe C  OfMHOW  BOMHbI 1 MKM?
Omeem:a) ynbTpacumonetosomy, 6) BuaAMMoOMy, B) MHpakpacHOMy.

3anvwunte BblpaXkeHne Ans BEKTopa HaNpPsHKEHHOCTU 3MEKTPUYECKOro Nons B NOCKON MO-
HOXpPOMaTMYEeCKOn BOMHE.
Omeem: E(7t) = Eo cos(wt =k - )

Kakasi BenmunHa namepsaeTtca B kaHgenax?

Omeem: a) cuna cBeTa, 6) OCBELLEHHOCTb, B) APKOCTb.



10. 3anunwmnte popmyny TOHKOM NUH3bI B BO34YyXe.
1 1

Omeem: s’ s ,roe ® —onTuyeckas cuna MH3bl, S U S’ — paccTosHUSA oT obbekTa

A0 NUH3bI 1 OT NNH3bI 40 M300paxeHus, COOTBETCTBEHHO.
11. MNMepeuyncnuTte U3BeCTHbIE BaM BUAbI MNOrPELLHOCTEN OMNTUYECKUX CUCTEM.
Omeem: cepunyeckan abeppaumsi, kKOMa, acTUrMaTu3M, OUCTOPCUS, XpoMaTuyeckas
abeppauus.
12. Kaknm siBnseTtca nsobpaxeHue B kenneposon Tpybe?
Omeem: a) nepeBEPHYTLIM, 6) NPsIMbIM, B) TAKOrO ONTUYECKOrO MHCTPYMEHTA HE CyLLe-
CTBYyeT.
13. B HekoTOpoun obnactu NpocTpaHCTBa HakNagblBalOTCA ABE KOr€pEeHTHbIE CBETOBbIE BOJIHbI
MHTEHcuBHOCTAMM | 1 41. Yemy ByaeT paBHa MHTEHCMBHOCTb B MakCMMyMe OCBELLEHHOCTN?
Omeem: 9l.
14. Kakoro Tvna nHtepgepeHums npomcxoant B nHTepdepomeTpe ®abpu-epo?
Omeem: a) MHorony4yesasi, 0) OByxny4yeBas, B) O4HOMNy4YeBas.
15. Onga yero NCMOsb3YyTCA AndpakuMOHHbIE peLeTkn?
Omeem: a) ona onpeneneHns MHTEHCUBHOCTM cBeTa; 6) and onpeneneHus OnuH BOJSTH

cBeTa; B) Ans onpeaeneHus nonspusauum ceeTa.

2) pacyeTHble 3a4a4u:

1. Mexay ToYeYHbIM UCTOYHMKOM CBETa 1 3KpaHOM NMOMECTUNN anadparmMmy ¢ KpyrinbiM OTBEp-
CTUEM, pagnyc KOTOPOro r MOXHO MeHsiTb. PacctosiHme oT guadparmbl O UCTOYHMKA U
3KpaHa paBHbl a = 100 cm 1 b = 125 cm. OnpegenuTb ANUHY BOSHbBI CBETA, €CNU MaKCUMYM
OCBELLEHHOCTM B LIEHTpe ANpaKLMOHHOM KapTMHbl Ha aKkpaHe HabnwogaeTcs npu r1 = 1,00
MM " cnegyowmm MaKkCUMyMm - npwu r2 = 1,29 MM.

PeweHue
MakcumMyM OCBELLEHHOCTU B LLEHTPE ANdPaKLMOHHOM KapTUHbI HabnogaeTcs koraa paccTo-
sHMe 0o anadoparMbl COOTBETCTBYET HEYETHOMY YMCITY OTKPbITLIX 30H PpeHens. Paguyc m-

TOM 30HbI ®peHens onpegensieTcs dopmynomn:

r o= mAab
m =\ a+b "

nyCTb npu pagmnyce otBepctud rqy YNCNoO OTKPbITbIX 30H CDpeHenﬂ paBHO M, TOrga npv pagu-

yCe r; YUCNO OTKPbITbIX 30H paBHO M+2 (3To GNvxkKanwee K m HeYETHOe vncno). B obounx
Crny4asix pacctosiHmsa a n b HemameHHbl. 3anuwem opMynbl ANs KBagpaToB pagnycoB OT-

BEpPCTUMN:



mAab _ (m+2)Aab

rf = , T
Y a+b? a+b
Bblutem OAHO n3 apyroro:
2Aab
2 2
ry —rf =
z Y7 a+b

OcTaéTtcsa BblpasuTb oTctoga A.

Omeem: A = (r22 — n?)(a + b)/(2ab) = 0,60 Mkm.
ToYeYHbIN UCTOYHUK CBeTa C ASIMHOW BOMHbI A =0,50 MKM pacrnonoXxeH Ha pacCTosaHuM a =
100 cm nepen onadpparmon ¢ KpyrrbiM oTBepcTnem paguyca r=1,0 mm. Hantm pacctoaHue
b oT gnadparmbl 4O TOYKM HabNAEHUS, AN KOTOPOW YnCno 30H PpeHenst B OTBEPCTUM
coctaBnser m = 3.
Omeem: b = ar?/(mAa — r?) = 2,0 mm.
[Mpyn Kakom 3Ha4YeHUM yrna nageHust 6 nyd, OTPaXKeHHbIN OT MOBEPXHOCTU BOAbI,

OyoeT nepneHanKynapeH npenomMmnéHHomMy nyyy?

Omeem: 6,=arctg n=53°.
Onpepenutb ONTUYECKY CUy U OOKYCHbIE PACCTOSAHUSA TOHKOW CTEKMSIHHOW NINH3bI B XUA-
KOCTM C nokasaTtenem npenomneHns no = 1,7, ecnu ee ontuyeckas cuna B Bosayxe ®o =-5,0
anTp.
Omeem: ®=®y(n-no)/(n-1)=2,0 anTp, f'-f=no/P=85 cm, rae n n n, — nokasarenu npenomrne-
HWA cTekna n BoAbl.
BblumncnvTe onTUYeCKyo cuny n (ooKyCHble pacCTOSHUS TOHKOW CUMMETPUYHON OBOSAKOBbI-
NYKIOM CTEKSISIHHOM fIMH3bI, C OOHOW CTOPOHbI KOTOPOW HaxoguTCcHa BO3A4yX, a C Apyron —
Boda, e€ecnuM ontuyeckass cuna 3toM nuH3bl B Bos3gyxe @, = +10 anTp.
Omeem: ®=®o(2n-no-1)/2(n-1)=6,7 gntp, f=1/®=15 cm, f'=n,/P=20 cm, rae n n no — noka-
3aTenu NpenomMreHnst cTekna u Boapl.
Hantu onTunyeckyto cuny B BO3ayxe AS11 TOHKOW CTEKIISIHHOW BbIMYKST0-BOrHYTOM fINH3bI C
pagvycamun KpusuaHbl nosepxHocten 10 n 17 cwm.

Omeem: +2 aonTp.
HanTtu ontmnyeckyto cuny B Bo3ayxe ONA TOHKOM CTEKISAHHOW OBOSIKOBOTHYTOWM JIMH3bI C pa-
anycamu KpuBu3Hbl noBepxHocTen 10 n 25 cm.

Omeem: -7 gnTp.
Ha kakoM paccTosiHMM OT TOHKOW NIMH3bI C oNTU4eckon cunon +12 antp obpasyeTtcsa n3ob-
paxxeHne npegMmeTa, HaxXOAsLLEerocs Ha paccTosiHMM 23 CM OT JINH3bI?

Omeem: 13 cm.
MpeomeT HaxoanTcsa Ha paccTossHM 10 CM OT TOHKOW FIMH3bI C ONTUYECKOM cunon +5 anTp.

Onpepenutb KO3(MOULMEHT IMHENHOTO YBENTUYEHMS.



Omeem: B=-2.
10. OnpegenuTb ONTUYECKYIO CUNY LEHTPUPOBAHHOW CUCTEMbI U3 OBYX TOHKUX JNIMH3, paccTos-
Hue mexay KotopbiMu pasHo 10 cM. OnTuyeckue cusbl NNH3 paBHbl +5 1 +8 aAnTp.
Omeem: ®=+9 anTp.
11. B ueHTpe chepumyeckon NoBEepXHOCTU HAXOANTCA TOYEYHbIN U30TPONMHbIN
WUCTOYHUK, cura ceeTa koTtoporo |=4 ka. Hantu ceeToBOM NOTOK, NagatoLLmin Ha BHYT-
PEHHIOK MOBEPXHOCTL Chepsbl.
Omeem: ®=41r 1=50 J1m.

12. Hap ueHTpom cTona Ha BbicoTe h=2,5 M nogseLleH TOYeYHbIN U3OTPONMHbIA UCTOYHUK CBETA

cunon 1=10 kg. Yemy paBHa OCBELLEHHOCTL B LleHTpe cTona?
Omeem: E=I/h?=1,6 nk.

13.B MecTe KOHTaKTa CTEeKIIAHHOW NSIaCTUHKN N NIOCKOBbLIMYKITOM INMH3bI C pagnyCcoM KPpUBU3HbI
15 MM HabnwogaT Konbua HbetoToHa. Hantu onuHy BonHbl CBETA, ecnn paguyc TpeTbero
CBeTIoro Kosbua paseH 0,1 mm.

Omeem: 450 HMm.

14. HanTtu 3aBUCMMOCTb MeXay rpynnoBon U ha3oBOW CKOPOCTSMU CneaytoLero 3akoHa auc-

nepcun: vV "~ 1/\5, rae A, K m v — [nvHa BOMHbI, BOMTHOBOE YMCMO WU 4YacToTa.
Omeem: u=3v/2.

15. QHepreTuyeckass cBeTUMOCTb abcontoTHO YépHoro Tena M; = 3,0 Bt/cm? . Onpenenutb
ANVHY BOJHbI, OTBEYAlOLLYd) MakCMMyMy WCNycKaTenbHOW CMOCOOHOCTM 3TOro Tena.

Omeem: Am = 3,4 MKM.



Koa n HaumeHoBaHue KoMneTeHUUM:
OrK-2.2

O6pabaTtbiBaeT 1 NpeacTaBNAeT NoNy4YeHHble 3KCNepUMeHTanbHble AaHHble Ans

nony4vyeHus 060CHOBaHHbIX BbIBOAOB

MNMepuvon okoHYaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp

MNMepeyeHb aucuunnuH (Moaynen), NPakTUK, y4acTBYHOLMX B hOpMUPOBAHUN KOMMNETEH-

Uun:

OucunnnuHsl (moaynn) (6nok 1):

61.0.21 OnTuka (4 cemecTp)

MepeyeHb 3agaHui Ans npoBepku cchopMMPOBAHHOCTU KOMMNETEHLUM:

1) TecToBble 3a4aHUa (KUPHBLIM LUPUMTOM BblaeneH npaBuibHbIN OTBET):

1.

YKaxunte eanHuLy n3mepeHuns CBETOBOro noToka B CHW.

Omeem: a) ntoMeH, 6) ntoKc, B) Kangena.

YKaxunte eanHuLy n3mMepeHmna OCBELLEHHOCTH B CW.

Omeem: a) ntoMeH, 6) MoKc, B) kKaHAena.

YKaxunte eanHuLy n3mepeHuns ONTUYECKON CUIblI.
Omeem: a) guonTpus, 6) kaHaena, B) HbHOTOH, r) NilOMeH.

K kakomy pguanasoHy OTHOCUTCA WU3NyyYyeHMe C  AnuHon BosniHbl 100 HM?
Omeem: a) ynbTpaduonetosomy, 6) BUAMMOMY, B) MHPPaKpaCHOMY.

K kakomy [guana3oHy OTHOCUTCA W3nNydYeHue C OAMHOW  BOMHbl 1 MKM?
Omeem:a) ynbTpadguonetosomy, 6) BuanMmomy, B) MHpakpacHomy.

3anuwnte BblpaXXeHUe A5 BEKTOpa HAMNpPsHKEHHOCTU ANEKTPUYECKOro Nons B NIOCKON
MOHOXPOMaTUYECKOM BOSHE.
Omeem: E(7t) = Eg cos(wt =k - 7)

Kakasi BenmunHa nsmepsaeTtca B kaHgenax?

Omeem: a) cuna ceeTa, 6) OCBELLEHHOCTb, B) APKOCTb.

3anuwmTte popmyny ONTUYECKOWN CUrbl TOHKOM fNIMH3bI B BO3AYXeE.
1 1

1 —_ ] —_— e —
Omeem: Few ( Hy o By ) rae ® — onTuyeckasi cmna nuH3bl, R; n R, — paguycl
KPUBU3HbI NepeaHen 1 3agHen NOBEPXHOCTEN NNH3bI.
[MepeuncnuTte n3BecTHble BaM BUAbI MOrpeLlHOCTEN ONTUYECKUX CUCTEM.
Omeem: cepudeckan abeppaumsi, Koma, acTurmaTuam, SUCTOPCUS, XpOMaTUyecKas

abeppauus.

10. Kaknm siBnsieTcst nsaobpaxkeHme B kennepoBoun Tpybe?

Omeem: a) nepeBEpPHYTLIM, B) NPSAMbIM, B) TAKOrO ONTUYECKOrO MHCTPYMEHTA He CyLie-

cTBYyeT.



11. B HekoTopow 0o6GnacTu MpOCTpaHCTBA HaKNadblBalOTCS OBE KOrepeHTHble CBETOBble

BOJHbI MHTEHCMBHOCTAMM | 1 4. Yemy GyaeT paBHa MHTEHCMBHOCTb B MakCMMyMe OCBe-
LLEHHOCTN?

Omeem: 9l.

12. Kakoro Tvna nHtepgepeHums npomcxoanTt B HTepdpepometpe ®abpu-epo?

Omeem: a) mHorony4eBas, 6) AByxnyyeBas, B) 04HOy4eBas.

13. N306paxeHne, Mofy4eHHOe C MNOMOLLbO  ranurneeBol  TpyObl  Mony4vaeTcs:

Omeem: a) NnepeBEPHYTLIM; 6) NPAMbIM.

14.PecbpakTopom Ha3bIBaKOT TENECKON, B KOTOPOM OMNTUYECKas CUCTEMAa COCTOUT U3:

Omeem: a) 3epkarn; 6) nuHa.

15. OnTnyecknm MHTEepBasnom Ha3bIBalOT paccTtodHune mMexay.

Omeem: a) 3agHUM hoKycoM oBbekTMBa N nepeaHnM oKycoM OKyrnsipa; 6) rmaBHbIMU
NSIOCKOCTAMM 0OBEKTMBA U OKynsApa; B) NepegHen n 3agHen NuMH3aMm onTUYECKOn Cu-

CTEMbl.

2) pacyeTHble 3a4a4m:

1.

CgeT ¢ AnMHOM BONHbI 535 HM NagaeT HopMaribHO Ha ANMPPaKUNOHHYIO pelléTky. Hantu
€€ nepuopa, ecnu ogHoOMy U3 (ppayHropepoBbIX MaKCUMyMOB COOTBETCTBYET Yyron au-
dpakumm 35° n HanbonbLUNIM NOPSIAOK CNEKTPa paBeH NATH.

Omeem: d = 2,8 MKM.

Mpn nageHnn eCTeCTBEHHOrO CBETA Ha HEKOTOPLIN nonsipmsaTtop npoxoaut N1 = 30%
CBETOBOr0 NOTOKa, a Yepes ABa Takux nonspusaTtopa — N2 = 13,5%. Hantu yron ¢ mexay
NOCKOCTAMU nponycKaHus 3TUX nonapu3aTopos.
Omeem:¥ = arccos (y/n,/mv/2) = 30°

Kpuctannuyeckasa nnactvHka, Bblpe3aHHasi napansienlbHO ONTUYEeCKOM OCU, UMEET TOos-
WnHy 0,25 MM 1 CAYXAT NNAacTUHKOM B YeTBepTb BOSHbI Ans A = 0,53 mMkm. [Ans kakux
eLlé OnrH BOSMH B 06racT BUAMMOrO CrnekTpa oHa byaeT Takke NnacTUHKOM B YeTBEPTb
BOSMHbI? CunTaTb, YTO ANS BCeX ONWH BOMH BUMAMMOIO CrekTpa nNe — no = 0,0090.
Omeem: 0,69, 0,60, 0,47 n 0,43 MKM.

B HekoTopow Touke NpoCcTpaHCcTBa HAbNA4AT HaNoOXeHNe ABYX KOrepeHTHbIX CBETOBbIX
BOJIH OAMHAKOBOW nonspusaumm. Hantm MHTEHCUBHOCTb CBETa, eCr MHTEHCUBHOCTb
KakOon BOMHbI paBHa |y, @ pasHoCTb (a3 mexay HUMK paBHa T1/4.

Omeem: { = V2l

Ha gnadparmy c kpyrneim otBepctuemMm paguyca 0,8 Mm nagaeT napannenbHbii My4yoK

cBeTa C AnNuHon BorHbl 640 HM. Ha kakoM MUHUManbLHOM paccTosiHUM OT Auadoparvbl



cnefyet NOMECTUTb 3KpaH, HA KOTOPOM B LEHTpe AUMPaKUMOHHOM KapTuHbl GyaeT
HabngaTbCa MUHUMYM OCBELLEHHOCTU?
Omeem: 0,5 m.

6. lNy4yok cBeTa NnagaeT HopMaribHO Ha NAacTUHKY TonwuHon 4 mm. OnpeaenuTb Koaddu-
LUMEHT MNOrnoLweHnss matepuana nnacTuHKK, ecnvm oHa nponyckaet 88% nagatoLlero
ceeTta. OTpaxeHnsamun npeHebpeyb.

Omeem: k=32 m™.

7. Tlpu npoxoxaeHun nyvka cBeTa MHTEHCMBHOCTU |, Yepes nonapusaTtop MUHUMYM UHTEH-
CMBHOCTW npowealiero ceeta paseH 0,5 |,. [1py noBopoTE NAOCKOCTU NPONyCKaHUs Mno-
nsipM3aTopa Ha HEKOTOPbIN yron HabngaeTcs MakCUMyM MHTEHCUBHOCTM NpoLleLlero
cBeTa, paBHbin 0,75 |,. HanTtu cteneHb nonsipusauum nagatoLlero ceeTa.

Omeem: P=0,2.

8. [lpwn KakoM 3Ha4YeHUN yrna nageHus 8 nyd, oTpaXeHHbI OT MOBEPXHOCTU BOAbI,

OyoeT nepneHanKynapeH npenomMnéHHomy nyyy?
Omeem: 6,=arctg n=53°.

9. Onpegenuntb ONTUYECKYIO CUIY N (POKYCHbIE PAaCCTOSAHNUA TOHKOW CTEKMSIHHOW JIMH3bI B
XNOKOCTWU C nokasaTerniem npenomneHnd no = 1,7, ecnu ee ontuyeckas cuna B Bo3gyxe
o =50 anTp.
Omeem: @=@o(n-no)/(n-1)=2,0 antp, f-f=no/®=85 cm, rae n n n, — nokasaTenun npenom-
NeHust cTekna u BoAabl.

10. Bblumcnntb onTrUYeCcKyto cuny n OOoKYCHbIE PacCTOSAHUA TOHKOM CUMMETPUYHOWN OBOSAKO-
BbIMYKNOW CTEKNAHHOW NNH3bI, C O4HOM CTOPOHbI KOTOPOW HAaXo4MUTCA BO3AyX, a C ApYromn
— BOfa, ecnu onTuyeckas cuna 3Ton nuH3bl B Bo3gyxe o = +10 antp.

PeweHune
Ontuyeckasa cuna cdepudeckon nNpenomMssioen NOBEPXHOCTM Ha rpaHuue pasgena

cpea C rnokasaTtensamu npenomseHus N, n N, paBHa
n, —ny
R
roe R — pagnyc KpmBm3Hbl noBepxHOCTU. OnTuyeckas cuna CUMMETPUYHON TOHKOW

by, =

NMH3bI NO OAHY CTOPOHY KOTOPOW BO3AyX, a No ApYrylo — BoAa, paBHa CyMMe onTuye-
CKUX cun NpenoMnsoLLnX NMOBEpPXHOCTEMN:
n—1—(ny—n)

R ,
rae n u ny, — nokasaTenu NpenomiieHns CTekna u BoAbl, COOTBETCTBEHHO. B Bo3ayxe

D=0, + O, =

&, =2((n—-1)/Rotkyaa R =2 (n—1)/®,.MNMoactaenas R B opmyny ans ®, nony4aem



_2n—-mny—1

@ Yo D,.
dokycHoe paccTtosiHue nuH3bl B Bo3dyxe pasHo 1/®, a B Boge f=ny/d.
Omeem: ®=®y(2n-no-1)/2(n-1)=6,7 onTp, f=1/®=15 cm, f'=n,/®=20 cm, rae n n ny — no-
KasaTenim npenomreHnsa ctekrna n Boabl.

11.HanTu onTU4eckyo cuny B BO3ayxe AS11 TOHKOW CTEKITAHHOW BbIMyKMNO-BOrHYTOM JIMH3bI C
pagnycamun KpuBu3HbI noBepxHocten 10 n 17 cm.

Omeem: +2 anTp.

12.HanTtu onTu4eckyo cuny B BO3adyxe Ansl TOHKOW CTEKMNSAHHOW OBOAKOBOIHYTOW NNH3bI C
pagvycamun KpusuaHbl nosepxHocten 10 n 25 cm.
Omeem: -7 gn1p.

13.B ueHTpe chepunyeckon NoBEPXHOCTU HAXOAUTCA TOYEYHbIW U30TPONMHbIN
WCTOYHMK, cuna ceeTa KoToporo 1=4 kg. Hantu cBeToBOW NOTOK, NagaroLwmi Ha BHYT-
PEHHIOK MOBEPXHOCTL chepbl.

Omeem: ®=411 1=50 JIm.

14. Hapg ueHTpomM cTtona Ha BbicoTe h=2,5 M nogBeLlleH TOYEeYHbIN N30TPOMHbBIN UCTOYHUK
ceeTa cunon |=10 kg. Yemy paBHa OCBELLEHHOCTb B LleHTpe cTona?
Omeem: E=I/h?=1,6 nk.

15.B mMecTe KOHTaKTa CTEeKNAHHOW NIacTUHKM U NIIOCKOBbINYKITON JIMH3bI C pagnycoM Kpu-
BU3HbI 15 MM HabnogatoT Konbua HetoToHa. Hantn anuHy BonHbl cBETa, €Cnv paauyc
TpeTbero cBeTNnoro kosbua paseH 0,1 mm.

OtBeT: 450 HMm.



