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9. Llenu n 3apgaum y4ye6HOM ANCLUNIINHBI

Lienamun ocBoeHus y4ebHOM ANCUMNIINHBI ABMASIOTCS:

* cdopmMupoBaTb Y CTYAEHTOB Hay4HYIO KapTUHY MUpa U JaTb UM OCHOBHbIE MOHATUA
O Hay4YHOM MeToae MO3HaHUS;

* MpPVBUTb NpeacTaBneHns o6 ONTUKe — y4eHUM O PU3NYECKMX ABMEHMUSAX, CBA3AHHbIX
C pacrnpocTpaHeHneM KOPOTKMX 3MEKTPOMArHUTHbIX BOSIH HA8 OCHOBE MPOCTEMLLMX
abCTpaKkTHbIX MOAENEN C UCMONb30BaHMEM MaTeMaTMYECKOro annaparTa;

* U3NOXUTb CTYAEHTaM KIaCcCUYECKY0 TEOPMI0 O CBOMCTBAXxX CBeTa N ero hnsmnyeckon
npupone, 3akoHax pacrnpocTpaHeH st U B3aMMOLENCTBUSA C BELLECTBOM.

3agayv ANCUUNIUHBI:

* 00y4nTb CTYOQEHTOB OCHOBHbLIM MOHATUAM M METOAaM WUCCNenoBaHUst OMTUYECKUX
ABNEHNN B 00bEéMe, JOCTAaTOYHOM 4115 U3YYeHUs ApYrnx puUsnyeckmx ANCUUNINH Ha
COBPEMEHHOM Hay4YHOM YpPOBHE;

* pasBUTb HaBbIKM (PU3NYECKOTO MbILLMEHMS;

* cdopmupoBaTb Yy CTYLEHTOB HaBblKW peLleHns TUNOBbLIX 3a4ay Mo ONTUKE.

10. MecTo yyebHOM AncuMnnuHbI B cTpykType OMOI:

Oucumnnuna «KonebaHus 1 BOMHbI, ONTUKa» OTHOCUTCA K AucumunnmHam 6a3oBon 4yactum
uukna b1 ocHoBHOM npodeccuoHanbHoM obpasoBaTeNbHOW NPOorpaMmmbl NOLrOTOBKU
b6akanaspoB no HanpaeneHuto 03.03.03 «Pagnodmsnkay. [1ns oCBOEHUS ANCLUNIINHDI
«KonebaHua wn BOMHbI, ONTUKa» HEOOXOAUMbI 3HAHUS, YMEHUA M KOMMETEHLUN,
NonyYeHHble B XOA4E M3Y4YeHUs Crieayllmx AMCunnnuH: «MaTtemaTnyeckuin aHanmay,
«MHdopmaTmka» OCHOBHOW npodyeccuoHanbHoM obpasoBaTenbHOM MporpamMmbl
noarotoBku 6akanaepos no HanpasneHuto 03.03.03 «Pagnoduamkar.

B pesynbTate npoxoxaeHuss OaHHOW AUCUMMNUHBI  OByyarowmincs  OOSKeH

NpnoBpecTn 3HaHNS, YMEHUS, HaBblkK 06LLENPOdECCUOHANBHBLIX M NPOGECCUOHAaNbHbIX
KOMNEeTEHUMA, Heobxoammbix ans  obecneyeHus  TpygoBbiX  dyHKumi  A/01.5
«OcywectBneHne npoeegeHnst pabot no obpaboTke M aHann3y Hay4yHO-TEXHUYECKON
MHopMauumn n pesynbTaToB uccrnegosanuny um A/02.5 «OcyecTBneHne BbINOTHEHNS
9KCNEPUMEHTOB U  OOPMNEHUs pe3ynbTaTtoB WUCCNedoBaHWin W pa3paboToK»
npodeccunoHaneHoro ctaHgapta 40.011 «CneymanucTt no Hay4yHoO-UccnegoBaTenbCKUM
N ONbITHO-KOHCTPYKTOPCKMM pa3paboTkamy.

[aHHas aucumnnuHa sBnsieTca npegwecTsylowen ong obduwenpodeccMoHanbHbIX 1
npodeccno-HanbHbIX ANCUMNMNINNH, TaknX Kak « Teopua konebaHnny, «PagnotexHnyeckue
uenu n curHanel», «PacnpoctpaHeHne paanvoBOfHy, «Pusnka BOSTHOBLIX MPOLLECCOBY,
«becnpoBoaHble CUCTEMbI CBA3UY». 3HAHWUSA, MNOMYYEHHbIE NPU OCBOEHUU AUCLMMIUHDI
«KonebaHusa 1 BOMHbI, ONTUKa», HEOOXOANMbI NMPU MPOXOXKAEHUN NPOU3BOLCTBEHHbLIX
NPaKTMK M  BbINONHEHUM GakanaBpPCKOW BbIMYCKHOM KBanudukaumoHHOW paboTbl B
obnactu pagnouU3nKn 1 ANEKTPOHUKM.

« MMnaHupyemble pe3ynbTaTbl 06y4YeHUs Mo gucuunnuHe/moaynio (3HaHuA,
YMeHUS, HaBblKU), COOTHECEHHbIe C NNaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUs
obpasoBaTenbHOW nporpaMmbl (KOMMETEHUUSMU) U UMHOUKATOPAMMU  UX
OOCTUXEHUS:

HanmeHoBaHue lMnaHmpyemMble pesynbTaThl

Koa KOMNeTeHUUn Koa(er) | MHpukatop(sl) oby4eHus




12. O6beM AgucumMnnnHbI B 3a4eTHbIX eauHuuax/yac. 7/252.
dopma NpoMexXyTOYHOM aTTecTauum 3K3ameH

13. TpyA0EeMKOCTb N0 BUAAM y4eO6HOW paboTbl

TpyaoemMKoCTb
Bua yyebHom paboTbl Bcero Mo cemecTpam
1 cemecTtp

AyanTopHbIe 3aHATUSA 136 136
nekumn 34 34
B TOM 4yucre: npakTuyeckme 34 34
nabopaTopHble 68 68
CamocrosartenbHas pabota 80 80
dopma NPOMEXYTOYHOM aTTecTaunn - IK3ameH 36 36

UToro: 252 252




13.1. CopepxaHue QUCLUNIINHBI

Ne
n/n

HavnmeHoBaHune
pasgena aucumnivHbl

CopeprxaHve pasgena AUCUUNIUHBI

Peanunzauwnsa
pasgena
OUCLUMMINHBI
C NOMOLLIbIO
OHIanHK-
Kypca, QYMK
*

1. Jlekuunmn

11

Mpupoaa cBeTa.
OcHoBHble  cBoOWCTBA
3NEeKTPOMarHUTHbIX
BOJTH

MNpeamet kypca onTukun. MNMpupoaa ceeTa.
OnTtnyecknin gnanasoH. YpaBHeHue
NSIOCKON MOHOXPOMAaTMUYECKOWM BOSTHbI.
OcHOBHbIE XapaKTepPUCTUKK
3M1EKTPOMAarHMTHbIX BOSTH. OCHOBHbIE
COOTHOLLEeHNA Mexay Bektopamn E , H u
k B anekTtpomarHMTHOM BonHe. [noTHOCTb
NnoToKa SHeprum, MHTEHCMBHOCTL CBETA.
MNonspusaumns ceeta. Bugbl nonspusaunu.
MpenctaeneHne cBeTa c no6on
nonsipusauunen B Buae cynepnosnumm aByx
JNIMHEenHo NonsiPU3oBaHHbIX BOJTH.
lMonyyeHne  NONSAPU30OBaAHHOTO  CBeTa.
MonsipusaTopsl.

Kypc:
B1.6.07.04
KonebaHusa u
BOJTHBbI.
OnTtuka

(vsu.ru)

1.2.

OTpaxeHne "
npenomMmnexHve
3NEeKTPOMarHUTHbIX
BOIH

OTpaxeHue n npenomreHne BOrH Ha
rpaHuvue pasgena AByX OUSNEKTPUKOB.
BeiBog dhopmyn PpeHens ans
napannensHon 1 NepneHanKynspHon
KOMMNOHeHT. Popmynbl PpeHensa ons
crny4asi HopmManbHOro NageHus ceeta Ha
rpaHuuy. Pac4ét MHTEHCUBHOCTEN
OTPaXKEHHOM N NPEeNOMIEHHON BOSHbI C
nomMoLLbo opmyn PpeHens.

CBs3b MeXay MHTEHCUBHOCTAMM o, 11, |2
Ha rpaHuue pasgena aAByX OU3NEKTPUKOB.
OHepreTuyeckmne koapUNEHTDI
oTpaxeHns R 1 nponyckaHus cBeTa, UX
dmanyeckuin cmoicrn. AHanms
9HEepreTU4eCcKMx COOTHOLLEHUI Ha FpaHuLe
pasgena ABYX ONSNEKTPUKOB. YTon
BptocTepa. YacTUYHO NONSPU30BaHHbLIN
ceeT. CteneHb nonsgpusaumn. AHanus
ha30BbIX COOTHOLLUEHWUH.

lMonHoe BHYTpPeHHee OTpaxeHue cBeTa.
Npacmkn R , R. KomnnekcHbln xapakTtep
dopmyn dpeHens npu npea-
lMpoHUKHOBEHME CBeTa BO BTOpYK cpeay
npy MOSTHOM BHYTPEHHEM OTPaXeHUu
ceeTa. N3meHeHune nonsipu3auum
OTPaXEeHHOW BOSHbI NpU yrnax OGonbLumx
npegencHoro.  NpyMeHeHne  MOMHOro
BHYTPEHHero oTpaxeHusi. OTpaxeHue
cBeTa MeTaniamu.

1.3.

MHTepdepeHuuns ceeTta

MHTepdepeHLuns BOSTH.
KBasnmMoHOXpomaTuieckuin ceeT. YcrnoBus
HabnoaeHnsa nHTepdepeHLnn.
MHTepdepeHumoHHble cxeMbl. 3agaya ¢




ABYMS KOrepeHTHbIMU UCTOYHUKAMW.
WnpuHa nHTepdepeHLMOHHbIX NOnoc.
OnTuyeckas pasHocTb xoda. Buanmoctb
NHTEepMEpPEHLMMN.

IMoHaATME cnekTpa UsnyyeHus.
MpocTenwne mogenu nsnyyeHus
NCTOYHMKOB cBeTa. CnekTpanbHoe
pacnpegeneHve CBeTOBbIX UMMNYSIbCOB C
NOCTOSIHHOW aMnUTYa0N U
ANUTENbHOCTLIO . [OHATME KOHTYpa
cnekTpanbHOM NUHUKW. NonywmpnHa
CrNeKTpanbHON MHUK U ee CBSA3b C .
MprYmHBI yLIMpEHUA cnekTparbHbIX
JNINHUAA.

WHTephepeHUNs CBETOBbLIX MMMYILCOB.
BrivsHMe HEMOHOXpPOMAaTMYHOCTM CBETa Ha
nHTepdepeHunto. OrpaHmyeHne
MaKcumarnbHOW pa3HOCTM Xxoda v nopsgka
nHTepdepeHummn. YactnyHas
KOrepeHTHOCTb. Bpemsa n annHa
KOrepeHTHOCTMW.

BrivsiHMe pasmepoB UCTOYHMKA Ha
MHTepdepeHLnto. Ycrnosue xopoLuen
BMAMMocCTW. [pocTpaHCTBEHHaA
KorepeHTHoCTb. Pasamep obnactu
NPOCTPaAHCTBEHHOW KOr€PEHTHOCTH.
lNonocbl paBHOWM TONWMHLI W MOSOCHI
paBHOrO  HaknoHa. [uanekTpuyeckue
NHTEP(EPEHLNOHHbBIE MOKPLITUS.

1.4.

Oudpakuna ceeta

Oundpakuna ceeta. Qudpakuna GpeHens
n gudpakumusa GpayHrodepa. MNpuHumn
MonreHca-®peHens. MHTerpan Kupxroda.
KoadbdumumeHT k(). MeTtoa 3oH PpeHens.
Kputepuu Tvna gudpakumm.

Oudpakuna dpayHrogepa Ha LWenu.
BbiBOA 1 aHanu3 pacnpegeneHus
WHTEHCMBHOCTM AN PaKLMOHHON KapTUHbI
oT yrna gudpakumm 1. N'paduk |.
Oundpakuna GpayHrodepa Ha
NPAMOYrofIbHOM W KPYriioM OTBEPCTUMN.
PaspewatoLias cnocoGHOCTb ONTUYECKNX
npubopoe. Kputepun Panesd. Oudpakuns
®payHroepa Ha amnNNUTYAHON peLUéTke.
BbiBoa pacnpenenenus | gnga
AndpakUMOHHOKW peLLeTkn. AHanns
pacnpegenenus | ans andpakuMoHHOM
peleTkn. Ycnosus anpakumMoHHbIX
MaKCUMyMOB U MUHUMYMOB. OcobeHHOCTM
MHOrofy4eBon NHTepdEpPEHLMN.
MocTtpoeHue rpaduka I(sin). HaknoHHoe
nageHve ceeTa Ha A PaKUMOHHYO
peLéTKy.

AndpakunoHHas peLuéTka Kak
cnekTpanbHbIv Npubop. Yrnosasa u
NUHenHaa gmucnepcnsa andpakLUMOHHON
pelwéTkn. Paspeluatowias cnocobHOCTb
ANPPaKLUMOHHON PELLETKN.




[duncnepcnoHHas obnacTtb peLéTku.
PaanuyHble Tunbl AndpakuyMOHHbIX
pelweTok. [AndpakumoHHbIE peLleTkn ¢
NPOUIIMPOBAHHBIM LLUTPUXOM.

PaccesaHne cBeta. [loHaTne myTHOM
cpeabl. dnsnyeckme NpPUYMHbLI paccesdaHus.
OnbiTbl TuHaansa. OO0bACHEHUE OCHOBHbIX
3aKOHOMEpPHOCTEN paccesHUa Paneem.
MonekynsipHoe paccesaHue. PaccesiHue Ha

HEeOAHOPOAHOCTAX, pa3Mep KOTOPbIX > A
(paccesHve Mn).
Konnoksuym 1.

1.5.

PacnpoctpaHeHune
cBeTa B W3OTPOMHbIX
cpepax.

Hvcnepcunsa ceeta. HopmanbHas n
aHomarnbHas gucnepcus.

pynnoBas ckopocTb cBeTa. dopmyna
Panes. lNoHATNE curHanbHOWM CKOPOCTW.

1.6.

PacnpocTtpaHeHune
cBeTa B aHW30TPOMHbIX
cpepax

AHu3oTponHble cpeabl. MNpupoaa
aHusoTponuun. [1BoriHoe
nyyenpenomneHne. OCHOBHbIE
3aKOHOMEPHOCTU ABOWNHOIo
nydenpenomneHuns. OOHOOCHbIE U
OBYOCHbIE NOSTOXUTENbHbIE U
oTpuuareneHble kpuctannbl. O6bsiCHeHNE
OBOWHOro nyyenpenomMmneHunsi. TeHsop
AN3NEKTPUYECKON NPOHULLAEMOCTH.
HecoBnageHnue BektopoB D 1 E, a Takke N
M S B aHM3OTPONHbIX cCpeaax.

BbiBO BbIpaXkeHns Ans kBagpara
a3oBoW CKOPOCTU. AHANM3 YacCTHbIX
Cny4aeB pacnpoCcTpaHeHns cBeTa B
aHN30TPONHLIX cpeaax. MNoHaTna nyyeson
CKOPOCTU U Ny4EBON NOBEPXHOCTMU.
JlyyeBble NOBEPXHOCTM B OAHOOCHbIX
Kpuctannax. lNoctpoeHus MNonreHca ons
OAHOOCHbIX KpUCTaroB.

3akoH Mantoca. NonyyeHne 1 aHanus
NoNspM30BaHHOIO CBETA.
PacnpocTtpaHeHue cBeTa B
KpUCTanmnmnyeckmx nnactuHkax,
Bblpe3aHHbIX NapanfenbHO ONTUYECKON
ocu. [nacTuHka B NOMBOSIHbI U MNIAcTUHKA
B YeTBepTb BOMHbI. KoMneHcaTopsl.
UckyccTBeHHas aHusoTponus.
AHM30TPONMUSA npu MeXaHU4eCKNX
aedopmaumax. dddekt Keppa. dddekT
KoTTtoHa-MyToHa. OnTuyeckn akTuBHblE
BellecTBa. BpaweHne MIOCKOCTH
nongpusauun ceeta. Acpdekt Papages.

1.7.

KBaHTOBbIE
reHepaTopbl

PaBHOBeCHOe TeNnoBoe U3ny4veHue.
MoHsaTMe abCconTHO YepHOro Tena.
3aKoHbI TennoBoro N3ny4eHus.
AToMHble nepexodbl. CnoHTaHHOe
n3nyyeHve, cpeaHee BpeMS XU3HU B
BO30Y)XAEHHOM COCTOSIHUN.
JlloMrHecueHuus.




BblHYy)XOeHHOE  M3ny4YeHue. MpuHumn
nencTBna  nasepoB. Bsammopgencteue
N3Ny4YeHUs1 C BELLECTBOM (df1EMEHTapHble

npoueccbl). Bo3MOXHOCTb KOrepeHTHOro
ycuneHnsi.  MHBepcHas  3acerneHHoCTb
ypoBHen. Co3gaHMe akTUBHOW cpedbl -
Hakauka. TpexypoBHeBble CUCTEMBI.
OcyuiecTBneHme NONoXNUTENbHOM
oGpaTHoW CBSI3M B ONTUYECKOM

pe3oHaTope. PexnmMbl reHepaumu.
Konnoksnym 2.

1.8.

OcHoBbI  HenuHenHon

ONTUKKN

HennHenHbie ABMEHUs B onTuKe.
eHepauuns BTOPOW rapMOHUKN.
Ontuyeckoe getekTupoBaHue. NameHeHne
KOMMJIEKCHOIO nokasaTens NperioMneHus..
CamodhokycmpoBka  cBeTa. da3oBLIN
CUHXPOHU3M.

1.9.

3akno4duntenbHas
nexkums

2. NMpakKkTnyeckme 3aHATUA

2.1

Mpupopa ceeTa.
OcHoBHble  cBoOWCTBa
3NEeKTPOMarHUTHbIX
BOJTH

MNpakTnyeckoe 3aHATne 1.

YpaBHeHMEe NIIOCKON MOHOXpOMaTUYECKOn
BOJTHbI. OcHoBHbIE XapakTepUCTUKK
3MeKTpomMarHuTHolx  BONH.  OCHOBHbIE
COOTHOLLEHNS Mexay BekTtopamn E , H n
k B anektpomarHuTHom BosHe. MnoTHOCTb
NnoToKa 9Heprum, MHTEHCMBHOCTL CBETA.
MNpakTuyeckoe 3aHATHE 2.

MNonsipnsauusa ceeta. Buabl nonsipmnsayuu.
MpencTtaBneHne ceeTa ¢ nobon
nonsipusauuen B Bnae cynepnosnumm aByx
NWHENHO NONSIPU30BaHHbIX BOJIH.
lNony4eHne nonspmn3oBaHHOro ceeTa.
MonsipusaTopsl.

Kypc:
B1.6.07.04
KonebaHusa u
BOJHBbI.
OnTuka

(vsu.ru)

2.2.

OTpaxeHne "
npenomMmnexHve
3NEeKTPOMarHUTHbIX
BOIH

MpakTnyeckoe 3aHaTHe 3.

OTpakeHne 1 npenomneHne BOSH Ha
rpaHvue pasgena AByX OUANEKTPUKOB.
®opmynbl PpeHensa ansa cnyyas
HOpPMarnbHOro NaZieHns cBeTa Ha rpaHuLy.
lNpakTnyeckoe 3aHATHE 4.
OHepreTuyeckne KoapUneHTbI
oTpaxeHust R n nponyckaHus ceeTa, ux
dunsnyecknn cmbics. AHanu3
9HEepreTU4eCcKMx COOTHOLLEHMI Ha rpaHuLe
pasgena ABYX ONSNEKTPUKOB. YTon
BptocTepa.
lNpakTnyeckoe 3aHATHE 5.

YacTnu4yHO NoNApmM3oBaHHLIN CBET.
CreneHb nonapmsaumm. AHanu3 asoBblX
COOTHOLLIEHUI.

[MonHoe BHYTpeHHee OTpaxeHue cBeTa.
MeToguka pelweHus 3agad no 3akoHam
OTpaXeHWs 1 NpernomIIeHns B LLKOSIE.

2.3.

MHTepdepeHUuns ceeTa

lNpakTnyeckoe 3aHATHE 6.
NHTepdepeHumnsa BonH. 3agaya ¢ oBymMS
KorepeHTHbIMU uctTodHukamu. LnpuHa
NHTepepeHLMOHHbIX nonoc. OnTuyeckas




pasHOCTb xoA4a. BugumocTtb
MHTepdepeHLnn.

lNpakTnyeckoe 3aHATHe 7.
MHTepdepeHLns cBETOBbIX UMMYSTLCOB.
BrivsHMe HEMOHOXpPOMAaTMYHOCTM CBETa Ha
nHTepdepeHuunto. OrpaHmyeHune
MaKkcumarnbHOW pa3HOCTW Xxoda v nopsgka
NMHTepdepeHumn. YactnyHas
KorepeHTHOCTb. Bpems u gnvHa
KOrepeHTHOCTW.

MpakTnyeckoe 3aHATUE 8.

lMonockbl paBHOWM TONLLMHBI 1 MOMOCHI
paBHOro HaKnoHa.

MeToauka pelleHns 3agad no
MHTEepdEPEHLINN B LLKOSIE.

2.4. Oundpakuna ceeta MpakTnyeckoe 3aHATUE 9.
Oundpakuna ceeta. Qudpakumnsa dpeHens
n gndpakumnsa GpayHrodepa. MNpuHumn
MonreHca-®peHens. MHTerpan Kupxroda.
KoadhpmumeHT k. MpakTtnyeckoe 3aHATUE
10.
MeTog 30H ®peHens. Kputepuu Tuna
andppakumn.
lNpakTnyeckoe 3aHaTne 11.
Oundpakuna GpayHrodepa Ha Lwenu.
Oundpakuna dpayHrodepa Ha
NPSIMOYrOfIlbHOM U KPYrfioM OTBEPCTUMN.
Oundpakumna GpayHrodepa Ha
aMmnnuTyaHON peLuéTke.
KoHTponbHasa pabota 1.
lNpakTnyeckoe 3aHaATHE 12.
Ycnosusa gudpakunoHHbIX MakCUMyMOB 1
MUHMMYMOB. PaccesHue ceeTa. NoHdaTne
MYTHOM cpeabl. PU3nMYeCcKne NPUHnNHLI
paccesHuns. OnbiTel THAANS.
O6bsiCHEHNE OCHOBHBIX 3aKOHOMEPHOCTEN
paccesaHus Paneem. MonekynapHoe
paccesiHue.
MeToauka pelueHus 3agad no gudpaxkuum
Ha ofgHOW LWenM u  andpakuMoHHON
peLLeTKM B LUKOSE.

2.5. PacnpocTtpaHeHune lNpakTnyeckoe 3aHaTHe 13.

cBeTa B WM30TpoOMnHbIX | [ucnepcusa ceeta. HopmarnbHasa u
cpepax. aHomanbHas gucnepcus.

pynnoBass ckopocTb cBeTa. Popmyna
Panes. NMNoHATME CUrHanbHOM CKOPOCTW.

2.6. PacnpoctpaHeHune MNpakTndeckoe 3aHATHe 14.

cBeTa B aHM30TPONHbIX
cpenax

AHn3oTponHble cpeabl. [IBonHoOe
nyyenpenomneHne. OCHOBHbIE
3aKOHOMEPHOCTWN OBONHOTO
ny4venpenomneHus. OOHOOCHbIE U
OBYOCHbIE NOSIOXUTENbHbIE U
oTpuuarteneHble Kpuctannbl. O6bsiCHeHNe
ABOWHOrO ny4venpesioMneHus.
Mpaktnyeckoe 3aHATHE 15.

3akoH Mantoca. PacnpoctpaHeHue ceeTa B
KpUCTanin4eckmnx NJacTUHKaX,




Bblpe3aHHbIX MapannenbHO ONTUYECKOM
ocu. MnacTuHka B NOMBOSHbI U NNACTUHKA
B YeTBepPTb BOSHbI. KomneHcaTopsl.
KoHTponbHas paboTta 2.

2.7. KBaHTOBLIE lNpakTnyeckoe 3aHATHE 16.
reHepaTopbl PaBHOBECHOE TENMOBOE U3NyYeHNeE.
MoHATne abcontoTHO YepHOro Tena.
3aKoHbl TeNNOBOro U3nyyeHus.
ATOMHble nepexoabl. CnoHTaHHOe
n3ny4eHne, cpegHee BpeMs XU3HN B
BO36Y>XKAEHHOM COCTOSAHUMN.
JllomumHecueHuus.
3. llabopaTopHble 3aHATUA
3.1 BBoaHoe 3aHaTME. MpaBuna TexHukn 6GesonacHocTM npwu | Kypc:
BbIMONMHEHMM nabopaTopHbix pabot no | 61.6.07.04
ancumnnuHe  «Konebanmss wn  BonHbl, | KonebaHusa un
onTUKay BOJIHbI.
Ontuka
(vsu.ru)
3.2 JlabopaTopHass pabota | OnpegeneHne OKYCHOro  paccTosiHUS
1 CNoXHoro  obbekTMBa C  MOMOLLbBLO
onTtnyeckon ckambh OCK-2
3.3. | labopatopHasa paboTta | ccnegoBaHne gucnepcum  CTEKMASIHHOM
2 npu3mbl
3.4 JlabopaTopHas pabota | M3yyeHne cnektpanbHoro npubopa YM-2.
3 Onpepenexne KpacHOM rpaHuLbl
doToadhdekra.
35 JlabopaTtopHasa paboTta | UccnegoBaHMe  CNEKTPOB  MOFMOLLEHUS
4 pacTBOpPOB.
3.6 JlabopaTtopHasa paboTta | MamepeHne nokasatensd MperioMIIEHNS
5 XMOKOCTEN C NOMOLLbIO pedpakTomeTpa.
3.7 JlabopaTtopHasa paboTta | NayyeHne saBnseHus uHTepdepeHumMmn c
6 nomoLLbio 6unpmambl PpeHens
3.8 JTabopatopHasa pabota | OnpegeneHne AnuHbI CBETOBOW BOMHbI C
7 nomoLbto koney, HetoToHa
3.9 JlabopaTtopHasa pabota | Oucbpakumsa  PpeHens  Ha  KPyrriom
8 OTBEPCTUMN.
3.10 | JlabopatopHas paboTta | M3yuyeHne pudpakumm PpayHrodepa Ha
9 LEeNn N TOHKOWN HUTW.
3.11 | JlabopaTtopHasa paboTta | NayyeHne pancppakumm OpayHrodepa Ha
10 OTBEPCTUSX  pasfiMyHOM  QOpMbI W
peLéTKax.
3.12 | JlabopaTopHas MonyyeHne u aHanu3 nNONAPU30BAHHOIO
paboTali cBeTa.
3.13 | JTabopaTtopHas M3yyeHne TOHKOM CTPYKTYpbl 3enéHon
pabotal2 NUHUK PTYTU C MOMOLLIbIO MHTEpdepomeTpa
$abpu-lepo
3.14 | laBopaTtopHas Oundpakumna nasepHoOro n3nyyeHns Ha
pabotal3 pasnuyHbIX Nperpagax.

13.2. Tembl (pasaenbl) AUCUMNNNHBI U BUAbI 3aHATUA




Ne HanmeHoBaHue Buapl 3aHATUIA (KONMYECTBO YacoB)

n/ | Temsbl (pasgena) | Nekumn | MNpakTnyeckn | JlabopaTtopHbl CamocTositenbHasi| Bcer
n ANCUMMINHBI n e e paboTta o]
1 Mpupoga ceeTa. 2 2 2 5
OcHoBHble
cBOMCTBaA 11
3NEKTPOMarHUTHbI
X BOIH

2 | OTpaxeHue " 4 6 10
npenomnexHne 10 30
3NEeKTPOMarHUTHbI
X BOIH

3 NHTepdepeHuns 6 6 12 15 39
ceeTa.

4 | Oudpakumsa 6 8 12 10 36
cBeTa.

5 PacnpocTtpaHeHune 4 2 10
cBeTa B
N30TPOMHbIX
cpegax

6 PacnpocTtpaHeHue 4 4 8 10 26
cBeTa B
aHM30TPONHbIX
cpegax

7 PacnpocTtpaHeHue 4 4 10
cBeTa B
aHM30TPONHbIX
cpegax

8 | OcHoBbI 4 2 10
HEeNMHEeNHOMn 8 24
ONTUKN
UTtoro: 34 34 68 80 216

14. MeToan4yeckune ykasaH1MAa Ans oOy4aroLWMXCA No OCBOEHUIO AUCLUMIIUHDbI:

PaboTta c kOHCnekTamun NeKunn, YTeHMe nuTepaTypbl MO NpeaMeTy; peLleHne 3agad no
KypcCy; BbINONHeHWe W odopmneHne nabopaTopHbiXx paboT B TeyeHWe cemecTpa;
NocTeneHHOE OCBOEHNE MaTeMaTMYEeCKNX NakeToB (Hanpumep, Maxima n gp.).

CamocTtosiTensHas paboTta CTyAeHTOB B TeYEHME CeEMeCTpa BKYaeT
cnepywowme popMbl paboTbl 1 BUAbI KOHTPONS:

*  NOArOTOBKA K NPAKTUYECKNM 3aHATUSAM;

NPy MOArOTOBKE K MPaKTUY4ECKUM 3aHATMAM  Heobxooumo npopaboTtaTb
TeopeTuyeckne BOMPOCbI 3aHATUMS C UCNOMb30BaHMEM MaTepuana nekuun wu
pekoMeHayeMon nuTepaTypbl, nogpobHO pasobpaTb NpuMMepbl pelleHns 3agad,
pa3obpaHHbIX Ha NeKUMsX, BbINONHUTL AOMAaLLHME 3a4aHus No AaHHOW TeME;

* NOArOTOBKA K KOMNMOKBUYMY NO JIEKLUMOHHOMY KYPCY;

npyv NoAroToBKE K KOSMMOKBUYMY MO  JIEKUMOHHOMY Kypcy Heobxoammo
npopaboTaTtb TEOpETMYECKME BONPOCHI JAHHOTO MOAYMS C UCMONb30BaHNEM MaTepuana
NeKuMi n pekomeHgyemMmomn nutepaTtypbl, NogpobHO pasobpaTb NpuMmepsbl, pa3obpaHHble
Ha NeKumsax, BbINOMHUTb AOMALUHWE 3a4aHns NO JAaHHOMY MOLYIHO;




[MokasaTenem ycnewHon Tekywen paboTbl CTyaeHTa ABMASEeTCs exeHeaernbHoe
BbINOMHEHWE 3aaHUn Ha npakTU4eckux 3aHaTuax. MeTogudveckoe obecrneveHue
caMoCToATeNbHOW paboTbl CTYAEHTOB MO KypCy BKOYaeT:

*  KOHCMEKT NneKuun;

* OCHOBHYI nuTepaTtypy;

*  [OMNOJSTHUTENbHYIO NUTEpaTypy;
* y4yebHO-meTOaMYECKOE 0becneyeHme ans camocToATeNbHON paboThbl.

15. NMepe4yeHb OCHOBHOM U AOMNONHUTENILHOW NUTEpaTypbl, PeCypCcCoOB UHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMUNIIUHDI

a) OCHOBHas nuTepaTtypa:

Ne n/n NCTOYHUK

CuByxvH [O.B. O6wwun kypc msmkm : y4yebHoe nocobue ana crya. Gwus.
cneunansHocTen By3oB : B 5 1. T.4: Ontuka/ [.B. CuByxuH. — Mockea : PUSMATIINT,
2014. - 560 c.

CaBenbeB, Nropb Bnagmmumnposuny. Kypc obuiein duaukn : yauebHoe nocobue ans
cTyA. By30B, 06y4. no TexH. (550000) n TexHon. (650000) HanpaBnenusim : B 3 T. /
W.B. CaBenbeB .— U3n. 4-e, ctep. — CI16. : JlaHb, 2005- .— ISBN 5-8114-0629-0.
T.1: MexaHuka. MonekynapHas dousnka .— 2005 .— 432 c.

®puw C.3. Kypc obwen doumaunkm : y4ebHuk : B 3 1./ C. 3. Ppuw, A. B. Tumopesa .—
CI6. [v gp.] : NaHb, 2006- .— ISBN 978-5-8114-0662-3.T.3: Ontnka. AToMHas
dmsnka .— U3g. 9-e, ctep. — 2007 .— 648 c.

6) AononHuUTenbHas nuTepaTypa:

Ne n/n McTOYHMK

1 MateeeB A.H. OnTuka: yueb. nocobue ans ctyaeHtos By3oB / A.H.MaTsees. — Cl16.
: Ilanb, 2010. — 459 c.

2 Nanpc6epr I'. C. OnTuka : yuebHoe nocobue gnsa dus. cneymansHoctern By3oB /. C.
JNanpcb6epr .— U3a. 6-e, ctep. — M. : ®duamatnut, 2006 .— 848 c.

3 Npogos N.E. 3agaun no obwen gusuke / N.E. Upogos. — M.: JlabopaTopusa 6a3oBbIx

3HaHun. 2009 . 432 c.

B) MHGOPMAaLMOHHbIE 3M1EeKTPOHHO-06pa3oBaTesibHble PecypChbl:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HBE BI'Y
2. www.edu.vsu.ru — obpasoBaTenbHbin noptan BIY

16. lNepeyeHb y4yebHO-meTOAMYECKOrO obecneyvyeHUss ANA CaMOCTOATENIbHOWU
paboTbl (yyebHo-memodudyeckue pekomeHOauuu, nocobusi, 3adayHuku, Memodudeckue
yKa3aHUs1 Mo 8bIMOMIHEHUIO MPakmuyYeCcKux (KOHMpPOIibHbIX), Kypcosbix pabom u dp.)

Ne M CTOYHNMK
n/n
®puw C. 3. Kypc obwen gpusmkn : yyebruk : 8 3 1./ C. 3. ®puww, A. B. Tumopesa .—
1 CrI16. [n gp.] : NlTaHb, 2006.— T.3: OnTuka. ATomHas cdusuka .— M3a. 9-e, ctep. — 2007
— 648 c.
Bytukos E.N. OnTuka : yuebHoe nocobue ans ctyqg. gus. cney. By3os / E.W.
2 byTtukos ; nog pea. H.W. Kanuteesckoro .— M. : Beicwas wkona, 1986 .—
511,[1] c.



http://www.lib.vsu.ru/
http://www.edu.vsu.ru/

17. O6pa3oBaTefibHbleé TEXHOMOrMu, UCNosNb3yeMble NpuU peanusaumm y4yebHomn
OUCLUMNNUHBLI, BKNOYasa AUCTaAHUMOHHble obpa3soBaTesnbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

[Ansa peanusaumm y4ebHOM UCUMNAHBI UCNONB3YOTCA creayrowmne MHPOopPMaUmOHHbIE
TEXHOMOIMMN:  3MNEMEHTbl  nporpammupoBaHust  (gns  obpaboTkm  pesynbTaToB
9KCNepMMEHTOB B nabopaTtopHbiXx paboTax), paboTa C 3NEeKTPOHHbIMU pecypcaMmn Ha
nopTanax www.edu.vsu.ru (nekumm Ha obpasoBaTenbHbIX Nnatgopmax, BolknagbiBaHne
9NEKTPOHHbLIX BapuMaHTOB 3afadHMKOB, Y4YEOHbIX MOCOOUMA Ha JMYHBIX CTpaHMUax
npenogasaTenen B obpasoBaTenbHOM noptane), www.lib.vsu.ru (paboTta ¢ anekTpoHHON
6ason aaHHbIX 6GubnmoTekn BIY); ncnonb3oBaHne B NOArOTOBKE MaTepuarnos NeKuun u
B paboTe co CTygeHTamMun pasriMyHbIX NPOrpaMMHbIX MaTeMaTUYEeCKUX NPOAYKTOB, TaknxX
kak Maxima v gp.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUMUNIIUHDI:

JNlekunoHHas ayauTopusi, Aocka MenoBasi UNM MapkepHass 1 WT., CTOMbIl, CTyNbs B
Heo6XoaMMOM KONMUYecTBe.

JTabopaTopHble paboTbl MO ANEKTPUYECTBY U MarHETU3MY NPOBOAATCS B nabopaTtopum
kapegpbl obwen cdusmkn Ned27 (no noarpynnam o 15 yenosek). Jlabopatopus
OCHallleHa HeobXoaMMbIM KONMyecTBOM paboumx MecT (28 cTonoB, M3 HUX CTOM AN
npenogasatens, cron ansa nabopaHTta, 4 ctona 6e3 obopynoBaHuda, 22 cTona C
obopynoBaHvemM AN BbINOAHEHUA nabopaTopHbix paboT no kKypcy «Konebanus u
BOJSIHbI, ONTUKa», 45 CTyNbEB), KOMNLIOTEPOM AN 06paboTKM pe3ynbTaToB BbIMUCIEHWN,
KOMMMeKTaMmn ans BbINONHEHNs1 nabopaTopHbIX paboT:

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

- nabopartopHble mogynu MPO-1, MPO-2, MPO-3, MYK-OB Bkrntovatouime, B TOM Yucre,
refMn-HeoOHOBbIM U MONYNPOBOAHMKOBbLIA  Nla3epbl, FOHWOMETPbI, pedpakToMeTp,
POTOKONOPUMETPbLI, MOHOXPOMATOPbI, ONTUYECKNE MOAYIIbHbIE YCTAHOBKN C Habopamu
mMoaynen, OOBLEeKTUBbI, [AOyroBble pPTYyTHble faMnbl C WUCTOYHMKAMXM MNUTaHWS,
NoNsApuMeTpPbl, MWUKPOCKOMbI, JWH3bl, KIOBETbl, KOMNObl, MEH3YpKM, XMMUKAaThI,
ronorpacduyeckas 4eMOHCTpaUNOHHasi yCTaHOBKaA);

- nonspumeTp kpyroson CM-3;

- pethpaktomeTp NOP-45462M;

- poTtomeTp KOK-5M;

- AndppakumoHHble pewéTtkn 530 nuHun/mm (5 Wr.);

- Anadgparma ¢ OANHOYHOW LLENbIO U HUTBLIO (5 WT.);

- KpUCTann ¢ AByx/y4eBbIM NpenomMreHmem (2 wr.);

- nabopaTtopHasa yctaHoBka «[dundpakums Ha ogHown wenm» (4 wr.);

- nabopaTtopHas yctaHoBka «3akoH CtedaHa-bonbumana» (2 wrT.);

- nabopaTopHasi ycTaHoBKa «YpaBHEHME NMH3bI» (2 WT.);

- nabopaTtopHasi yctaHoBka «bunpuama dpeHensay (2 wT.);

- cnektpogoTomeTp M3-5300BU (2 wr.);

- CTEeKNsAHHas BCTaBKa ANs OnbITOB C Konbuamn HetoToHa (3 wT.);

- YyebHasa yctaHoBKa "M3ydeHne BHewwHero gotoadhdexta" Mogens 3J1b-
190.028.04 (1 wT.);

- Undpposas potokamepa Olumpus;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 u
KOMNoHkamu (1 wr.).


http://www.edu.vsu.ru/
http://www.lib.vsu.ru/

AyouTtopusa ons caMmocToaTenbHon paboTbl CTyAEeHTOB Kadbeapbl 0bwen husnkm
Ne134 (r. BopoHex, YHuBepcuteTckasa nnowaapb, 4.1). Komnetotepbl DELL — 4 wr.,
MoakntoyeHune k cetn MHTepHeT u ¢ obecneyeHnem oCTyna K 3feKTPOHHOM
MHopMaUnoHHo-obpasoBaTenbHon cpeae BIY; Microsoft Windows 7, gorosop 3010-
15/207-19 ot 30.04.2019.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLen U NPOMEXYTOYHON
aTrecTauumu

cofep)aHNeM crnenyrLmx pasaenos ANCUUNIHGIL

nOpFI,D,OK OLIEHKMN OCBOEHNA o6yqa+ou.|,|/|M|/|c;| yqe6Horo MaTtepualia oripegendeTcd

HanmeHoBaHue
No pasnena Uugukatop(bl)
i AVCLIMMAVHB! KomneTteHumsi(n) | LOCTWXEHUS OueHouHble cpeacTBa
KOMMNeTeHunn
(moayns)

1. | MNpupona ceeTa. MpakTnyeckoe 3aHATHE 1,2.
OcHoBHbIe OTyeT no nabopaTopHon
CBOWCTBA pabote 2,3,4.
9NEKTPOMarHUTHbIX
BOJH

2. | OTpaxeHune 7] MpakTudeckoe 3aHATHE 3-5.
npenomsneHne OtueT no naboparopHom
3MEKTPOMAarHUTHbIX pabote 1, 2, 5.

BOJH
NHTepdepeHums IMpakTnyeckoe 3aHATUE 6-8.
3. | ceera. OtueT no naboparopHom
paboTe 6, 7, 12
Oundpakuma ceeta. MpakTnyeckoe 3aHATUE 9-12.
Konnoksuym 1.
4 KoHTponbHas pabota 1.
OTtyeT no nabopaTtopHom
pabote 8-10, 13.
PacnpocTtpaHeHune MpakTudeckue 3aHatna 13.

5 cBeTa B OTueT no naboparopHom
N30TPOMHbIX paboTe 2.
cpepax
PacnpocTtpaHeHue MpakTnyeckue 3aHATUA 14-15.
cBeTa B Konnoksuym 2.
aHN30TPONHbIX KoHTponbHaga paboTa 2.

6 cpepax OT4eT no nabopatopHom

pa6ote 11.
OcHoBbl MpakTnyeckne 3aHaTUS 16.

7 HenMHenHon OTyeT no nabopaTopHoON
ONTUKM pabote 13.

Tekywasn artectaumsa popma KOHTpons — 3ayeT [MepeyeHb BONpocoB
[MpomexyTouHas dhopMa KOHTPONS — 9K3aMeH Komnnekt KM

20. TunoBble OLEeHOYHbIe cpeacTteBa nu MmetToaon4vyeckune matepuanbl, onpegendrownume

npoueaypbl OLeHUBaHUA




20.1. TeKyWw M KOHTPOSIb YCNEeBaeMoCTu

KoHTpornb ycneBaemMocT MO AWCUMNIMHE OCYLUECTBASIETCA C  MOMOLLbO
crneayLwmx oLeHOYHbIX CPeACTB:

KoHTponbHble paboThl:

KoHTponbHaa pab6ota N2 1. OtpaxeHvne 1 npenomrieHne 3NeKTPOMarHUTHbIX BOJH.
NHTepdepeHuunsa n ancdpakumsa BOMH

BapwuaHT 1

3agaHuve 1. OnpenenuTb OTHOCUTENbBHYHO MOTEPK CBETOBOIO NOTOKA 3@ CYET OTPaXeHumn
npy  NPOXOXAEHWM  MapakcuanbHOrO  Myyka  eCTeCTBEHHOro cBeTa  4epes
LEeHTPMPOBAHHYI0 ONTUYECKYHD CUCTEMY N3 TPEX CTEKNSAHHBLIX (N = 1, 5) NNH3.

3agaHve 2. Jlyy cBeTa NpoxoamuT Yepes XUOKOCTb, HamNUTY B CTEKNAHHBIM (N = 1, 5)
cocyq n oTpaxaeTtcs oT gHa. OTpaKeHHbIN Jyd MOMHOCTLIO NONAPU30BaH Npu NageHun
ero Ha aiHo cocyfa nog yrnom 42037). Hantu nokasaTtenb NperioMmneHns XXMaKoCTHu.

3apgaHve 3. B cxeme onbiTa KOHra UCTOYHWMK CBETa COCTOUT U3 Namrbl HaKanMBaHUs m
ceeTounbTpa, Nnponyckatowmum ceeT B nHTepsarne 0, 48 — 0, 52 mkm. CKkonbko NpyMepHO
NHTEepPdEPEHLMOHHBIX NOSIOC MOXHO HabnaaTb Ha aKkpaHe?

3agaHue 4. [nockas MOHOXpoMaTU4eckas CBETOBasi BOfIHAa C UHTEHCUBHOCTLIO |o NnagaeT
HOPManbHO Ha HeNpPO3paydHbIN 3KPaH C KPyrfbiIM oTBepcTMEM. KakoBa MHTEHCMBHOCTb
ceeTa | 3a 9KkpaHOM B TOYKe, ANA KOTOPOW OTBEPCTUE cAernann paBHbIM NolyTopa 30Ham
®peHens.

BapuaHT 2

3agaHue 1. Y3kuii Ny4oK eCTECTBEHHOIO CBETa C MHTEHCMBHOCTLO |0 nagaeT noa yrrom
BptocTtepa n3 Bo3gyxa Ha NOBEPXHOCTL cTekna n = 1, 5. QHepreTudeckum koaphpnumneHt
oTpaxeHusa R = 0, 04. HanTn MHTEHCMBHOCTb MPENOMIEHHOTO MyYKa.

3agaHue 2. lNnockass ceBeToBasi BOSIHA nNagaeT HoOpMarbHO Ha Anadparmy C OBYMSA
Y3KUMU napannenbHbIMU Wenamun, oTcToawmmm gpyr ot gpyra Ha 0, 5 mm. Ha akpaHe,
pacrnonoXxeHHOM 3a guadparmon Ha pacctosHum 100 cm, Habniogaetca cuctema
NHTepdepeHUMOHHbIX nonoc. WnpnHa nHTepdepeHUMOHHbIX NONOC Ha 3kpaHe 1 MM.
HawnTtu anvHy BonHbI cBeTa.

3agaHue 3. CeeT ¢ AnuHou BomHbl 0, 6 MKM nagaeT HOpManbHO Ha MOBEPXHOCTb
CTEKNAHHOro knuHa (n = 1, 5). B oTpaxxeHHOM cBeTe HabnoaaT NHTepepeHLMOHHbIE
NOMoChbI, paccTosHue mexay KotopbiMn 0, 2 mM. HanTu yron mexay rpaHaMm KnvHa (yron
marn).



3agaHuve 4. MoHoxpoMaTyecKnin CBET NagaeT HOpMaribHO Ha Wernb WupuHbl b = 11 MKM.
3a LWenbio HaxoauTcs TOHKask nnH3a ¢ POKyCHbIM pacctoaHnem fj = 150 mm, B
¢ooKanbHOM NNOCKOCTU KOTOPOM pacnosfioXeH aKpaH. Hantn anuHy BoOsHbI CBETa, ecnu
paccTosiHue Mexgy CUMMMETPUYHO PacrnofOXKEHHbIMU MUHUMYMaMKU TPETbEro nopsaaka
Ha 3KpaHe paBHO X = 50 MMm.

BapuaHT 3

3aganue 1. CteneHb nonspusauum YacTM4HO nondpunsoBaHHoro ceeta A = 0, 25. Hantu
OTHOLLUEHME WHTEHCMBHOCTU MONSAPU3OBAHHOW COCTaBnAwLWENn 3TOro ceeTa K
WHTEHCMBHOCTN €CTECTBEHHOW COCTaBSOLLEN.

3agaHue 2. Ha gnadparmy ¢ ABYyMS y3KMMM NapanmnenbHbiMU LWensaMu nagarT fnyym
HenocpeacTBEHHO OT comnHua S. py KakoM pacCToOsHUWM Mexay LensiMu, Ha aKpaHe,
yCTaHOBIEHHOM 3a auacdparmon, 6yayt HabnogaTbca MHTEPdEPEHUNOHHbIE NONOCHI?
Yrnoson pasamep ConHua a =0, 01.

3agaHve 3. Mexay To4YeYHbIM UCTOYHMKOM CBeTa U SKpaHOM MomecTunu guadparmy c
KpyrrblM OTBEPCTMEM, pagnyc KOTOPOro MOXHO MeHATb. PaccTosaHus oT guadparmel 4o
MCTOYHMKA M 3KpaHa paBHbl a = 100 cm n b = 125 cm. OnpegenuTb ANVHY BOSHbI CBETA,
€Cnn MakCMMyM OCBELLEHHOCTUN B LieHTPe ANdpakUMOHHOM KapTuHLI HabnogaeTca npu
paguyce oteepctua 1 MM, a criedyoLwmin makcumym npu paguyce 1, 29 mm.

3agaHue 4. [lnameTp 3epkana Teneckona D = 6 m. Hantu paspeluaemoe nm yrnosoe
paccToaHue ansa aAnvHbl BonHbl ceeTa A = 0, 55 MKM.

Tema: PacnpocTpaHeHne cBeTa B M30TPOMHbIX U aHM3OTPOMHbIX cpeaax
BapuaHT 1

3agaHue 1. ly4yok ecTecTBEHHOro cBeTa nagaeTr Ha cuctemy m3 N = 6 Hukonewn,
NSIOCKOCTb MPOMNYCKaHUS KaXXaoro U3 KoTopblx noBepHyTa Ha yrosn ¢ = 300 oTHOCUTENBbHO
NMOCKOCTU NPOMNyCKaHus npeablaywero Hukons. Kakass 4acTb CBETOBOro MnoToka
NPOXOANT Yepes 3Ty cuctemy?

3agaHue 2. EcTecTBeHHbIN CBET NagaeT nog yrnom bproctepa Ha NOBEPXHOCTL CTEKNa.
Onpegenutb ¢ noMoLlblo dopmyn OpeHens: a) KoadPUUMEHT oTpaxeHus; 6) cteneHb
nonapmsaumm nNpenoMneHHoro ceeTa.

3agaHune 3. JInHernHO NonsipM30BaHHbIA CBET C AnvHon BonHbl 0, 59 MkM nagaeTt Ha
TpexrpaHHyto kBapuesyto npuamy I1 (puc.) ¢ npenomnstowmm yrinom 6 = 300. B npuame
CBET pacnpocTpaHseTcs BAOSIb OMNTUYECKOM OCW, HarnpaBfieHWe KOTOPOW MoKa3aHo
WwTpnxoBkon. 3a nonspomgoMm P HabnogatoT CUCTEMY CBETMbIX U TEMHbIX MOJSOC,
WwnpuHa Kotopbix AX = 15, 0 MM. Hantm NOCTOSHHYIO BpalleHusi KBapua, a Takke
XapakTtep pacnpeneneHns MHTEHCMBHOCTU CBeTa 3a NoNAponaoM.



BapwuaHT 2

3aganue 1. CteneHb nonsipMsaumnmn YactTMyYHoO nonsipusaoBaHHoro ceeta P = 0, 25. Hantu
OTHOLIEHWE WHTEHCUBHOCTUM MOMNAPU30BaAHHOW COCTaBnslOWEn 3Toro cBeTa K
WHTEHCMBHOCTN €CTECTBEHHOW COCTaBSIOLLEN.

3agaHve 2. Ha nosepxHocTb BoAbl nog Yyrnom bpitoctepa nagaet  nyyok
NMOCKONONAPN30BaHHOMO ceeTa. [1nockoCcTb KonebaHnin CBEeTOBOro BEKTOpa COCTaBnsieT
yron @ = 450 ¢ nnockocTbo NnageHns. Hantn KoapmuUMEHT oTpaKeHnA.

3agaHuve 3. EcTeCcTBEHHbIM MOHOXPOMAaTUMYECKUA CBET MNajaeT Ha CUCTeMy U3 OBYX
CKpPELLEeHHbIX HUKOMeWn, Mexay KOTOopbIMM HaxoAUTCs  KBapueBas  MracTuHKa,
Bblpe3aHHasa neprneHanKynsapHO K ONTUYECKOM ocu. HanmTm MUHMManbHyH TOMWMHY
NNacTUHKK, NpU KOTOPOW aTa cuctema byaet nponyckatb n = 0, 30 cBETOBOro NoToKa,
€CInKn NOCTOSAAHHAaA BpalleHna keapua a = 17 yrn.rpag/mm.

BapuaHT 3

3aganve 1. Ha nytm 4aCTUYHO MNONAPU3OBAHHOIO Myyka MNOMECTUNIM HUKoMb. [lpu
noBopoTe Hukons Ha yron ¢ = 600 M3 NONOXeHUsl, COOTBETCTBYHOLLEINO MaKCUMyMy
nponyckaHus cBeTa, MHTEHCMBHOCTb Mpolleuero ceeta ymeHblwmnacb B n, 0 pasa.
HanTtu cTteneHb nonspusauum nagatoLlero ceeTa.

3agaHue 2. TpebyeTca W3roToBUTH MNapanfesibHyl0 ONTUYECKOW OCK KBapLeBYH
NNacTUHKY, TOMLWMHA KOTOpOW He npesbiwana 6bl 0, 50 mMm. Hantn makcmmarnbHyto
TOSILMHY 3TOM MNACTUHKKU, MPU KOTOPOU JIMHENHO MNONAPU30OBaHHbLIA CBET C ASNIMHOMN
BONHbI A = 589 HM nocne NPoxoXaeHusi ee: a) UCMbITbIBAET NULLb NOBOPOT MNSIOCKOCTH
nonapusaumm; 6) ctaHeT NONAPU3OBAHHBIM MO KPYry.

3agaHue 3. Tpybka ¢ 6eH30M10M AnuHbl | = 26 cM HaxoauTCs B NPOA0SIbHOM MarHUTHOM
none coneHomaa, pacrnosioXXeHHOro Mexay AByMs nonspovaamu. Yron mexay rnaBHbIMu
HanpaeneHuamMu nonspongoB paseH 450. HanTm MUHUMaNbHYH HaNpPsHKEHHOCTb
MarHMTHOIO NMons, NpPu KOTOPOW CBET C ANMHOM BonHbI 589 HM GyaeT npoxoanTb Yepes
3Ty CMCTEMY TONbKO B OOHOM HanpasneHun (onTudeckun BeHTUnb). Kak 6ygeTt Bectu
cebsi 3TOT ONTUYECKUA BEHTUIb, €CNN U3MEHUTb HanpaBfeHue AAHHOr0 MarHUTHOro
nosisi Ha NPOTMBOMOMOXHOE?

Kputepum oueHku:

OueHka «OTNMYHOY» BbICTaBNSAETCS CTyOeHTy, eClin OH BEPHO peLlunn BCe 3aayun, yka3aB
M NOACHUB peLlEHNA C MOMOLLBIO COOTBETCTBYHOLLINX 3aKOHOB U 3aBUCUMOCTEMN.

OueHka «XopoLwo» BbICTaBnAeTCA CTyAEeHTY, €Clin OH BEepHO pelnst BCe 3agadun, HO
JonycTtui HETOYHOCTMU, nnbo ecnu oH BEPHO peLwnn n noACHUN peweHne AByx 3aga-.

OueHKa «y[0BNeTBOPUTENBHO» BbICTABMAETCA CTYAEHTY, €Cn OH peLunn 3agayu, Ho
He MOSICHUN peLleHne, NMBOo e ecrnv OH BEPHO peluun odHy 3afadvy C ykasaHuem U
MOSICHEHVEM PELLEHMS.

OueHKa «HeyooBNeTBOPUTENbHO» BbICTABMSAETCA CTYAEHTY B Cry4vae, ecrnv HUM oaHa
3aJava He pelleHa BepHO



KonnokBuywmbl

Konnokesuym 1. OTpaxeHue n npefioMmneHme af1eKTPOMarHMTHbIX BOSTH.
NHTepdepeHums n gudpakumst BOMH
Cnuncok Bornpocos

. OneKTpoMarHuTHble BOSMHbI. YpaBHeHUss Makceenna

. OTpaxeHune anNeKTpOMarHUTHbIX BOSTH

. MpenomneHne anekTpoOMarHUTHbIX BOJSTH

. lMokasaTenb NpenomsieHns BelecTsa

. [MonHoe BHYTpEeHHEe oTpaXkeHne

. NHTepdepeHUna anekTpOMarHUTHbIX BOSIH

. NHTepdepeHumnsa ceeTa npu OTpaKeHUN OT TOHKMX MAACTUH U NAEHOK NOJSOChI
pPaBHOroO HaKMoOHa 1 NOMOCkl PaBHOM TOSILUHBI

. Konbua HbloToHa

. Oundpakuma PpeHensa Ha NPOCTbIX 06beKTax

. Andpakuma dpayHrodepa

. AndpakuynoHHasa peLléeTka.

. lMonepeyHoCTb CBETOBbLIX BOSH. [Monsipusaums ceeTa.

Konnokeuym Ne2 PacnpocTpaHeHue cBeTa B U30TPOMHbIX U aHU30TPOIHbIX cpeaax
Cnuncok Bornpocos

* AHu3O0TpOnHbIe cpeapbl. [1BorHOEe nyyenpenomrieHme

* [1nockue MOHOXpoMaTU4eCKne BOMHbI B aHn30TpornHon cpeae. OQHOOCHbIE
Kpuctannsl

* TeH30p oManeKkTpnyeckon NPoHMLAEMOCTN aHU3O0TPOIMHOM cpeabl

* AHanus xoga nyyen B Kpuctannax ¢ NoMOLLbK NOCTpoeHun [torreHca

* Kpucrannunyeckue nonspusaumoHHbIe YCTPONCTBA

* WHTepdepeHumsa nonsspn3oBaHHbIX Syven

* [mpoTponua nnn ectecTBEHHast ONTUYECKast akTMBHOCTb

» [lapameTpuyeckas KpucTanmnoonTuka

Kputepum oueHku:

OueHKa «OTNMYHOY»: AaHbl NOMHbIE, Ppa3BEPHYTLIE OTBETHI HA YeTbipe BoMpoca
konnokemyma. OTBeTbl 4OMKHbI OTIMYATLCSA NTOrMYECKON NOCneaoBaTeNbHOCTbIO,
YETKOCTbIO, YMEHNEM fenaTb BbiBoAbl. OTBET CTPYKTYpMpOBaH. [JonyckatTcs
He3HaunTesnbHble HEQOYEThLI CO CTOPOHbLI 00yYatoLerocs, cCnpaBneHHbIE UM B npoLecce
oTBeTa.

OueHKa «XOpoLLO»: AaH NOMHbIA apryMeHTUPOBaHHbIA OTBET Ha TpU Bonpoca
KONMOKBMYMa, NPU OTBETE HA OAMH BOMPOC MMEKTCS CYLLECTBEHHbIE HEAOYETHI.
Bo3aMOXHbIHEKOTOpPbIE YNYLLEHMA B OTBETaX, OAHAKO B LLESIOM coaepkaHue Bonpoca
PaCKPbITO MOJTHO.

OueHka «yaoBneTBOPUTENBHOY»: AaHbl HEMOMHbLIE OTBETHI HA BOMNPOCHI KOMMOKBMYMa,
nnbo gaH OTBET NULWb Ha ABa Bonpoca M3 YyeTblpéx. Crnabo aprymeHTUpOBaHHbIN
OTBET, CBUOETENLCTBYIOLWNIA 00 3NeMeHTapHbIX 3HAHUSAX NO ANCUUMNIIMHE.

OueHka «Heyo0oBNeTBOPUTENBbHO»: OTMEYEHO He3HaHNE U HEMOHVMaHWe NOCTaBNEeHHbIX
BOMpPOCOB, criabble OTBETbI HA BONPOCHI N3 NPeaoCTaBeHHbIX 0by4vatoLemycs.
OTcyTcTBMEApPryMeHTaLmm npu oTeeTe.

JNTa6opaTtopHbie paboTbl



lMepeyeHb NnabopaTopHbIxX pabdoT
(13 nabopaTtopHbIX paboT)

JTaBopaTtopHas paboTta 1. OnpegeneHne hoKyCHOro pacCTossHUS CNOXHOro 06bEKTMBA C
nomoLblo ontndeckom ckambmn OCK-2

JTabopaTopHas pabota 2. ViccnegoBaHne agncnepcumn CTEKNAHHON NPU3Mb
JTabopaTtopHas pabota 3. MN3yyeHne cnekTpanbHoro npubopa YM-2. OnpeneneHue
KpacHou rpaHuubl poTtoaddekTa

JTabopaTopHas paboTa 4. ViccnegoBaHne CnekTpoB NOrnoLeHns pactBoOpoB
JTaBopaTtopHas pabota 5. amepeHune nokasaTtens NpenomMeHns XMAKOCTEN C MOMOLLbIO
pedpakTromeTpa

JTaBopaTtopHasa paboTa 6. N3yyeHna aBneHms nHTepgepeHummn ¢ NOMOLLBbI BMNpU3ambl
®peHens

JTabopatopHasa pabota 7. OnpefeneHve OnvHbI CBETOBOW BOJSIHbI C MOMOLLBIO Konew
HbloToHa

JTabopaTopHas pabota 8. [udpakumsa dpeHerns Ha KpyrinomMm oTBEpCTUN

JTabopaTopHas paboTta 9. N3yyeHune andpakumnmn PpayHrodepa Ha LENN U TOHKOW HUTK
JTabopaTtopHass pabota 10. M3yyeHue pgudpakumm PpayHroepa Ha OTBEPCTUSAX
pasnnyHon oopMbl N peLLETKax

JTabopaTopHas pabota 11. NonyyeHne n aHanus3 NONSPU30BaHHOIO cBeTa
JTabopaTtopHass pabota 12. M3yyeHMe TOHKOM CTPYKTYpbl 3E€MEHON IMHUM PTYTU C
nomoLbio MHTepdepometpa dabpu-lepo

JTabopaTopHas pabota 13. [Judpakumst nasepHOro n3nyy4eHnsa Ha pasnuyHbIX nperpagax

Komnnekt BonpocoB k pabotam nabopaTtopHOro npakTukyma.

JTabopaTopHas pabota Ne 1 OnpeaeneHne oOKYCHOro pacCTOsIHUS CROXHOrO
obbekTMBa ¢ NoMoLLbl onTndeckon ckambmn OCK-2
+ [Npenomnexue B nuH3e. PopmMyna TOHKOW NNH3bI.
* LleHTpupoBaHHas cuctema, ee kKapavHarnbHble 3NIEMEHThI.
* [locTpoeHue n3obpaxeHun B LLEHTPUPOBAHHOW CUCTEME.
+ MeToguka namepeHun (HapncoBaTb U 0OBACHUTL X0 Nyden, NpoaHanM3npoBaTb
paboune popmMynbl, caenaTb OLEHKY NOrpeLHOCTEN N3MEPEHUI).

JTabopaTopHas pabota Ne 2 MccnegosaHue gucnepcun CTeKNAHHON NPpU3MbI

* Yo Takoe gucnepcus ceeta? duandeckme npuunHbl gucnepcmn. HopmansHas v
aHoMarbHas gucnepcusi. Xapaktep 3aBMCUMOCTM nokasaTtens npenoMneHns ot
ANWHBI BOSMHbI B 0611acT HOpManbHON U aHOMarTbHOW OUCMEPCUN.

+ [uncnepcusa BewecTBa. JINHeNHas 1 yrnosas gMcnepcus npmsmei.

* HasHaueHue 1 ycTpomncTBO roHMomeTpa.

+ MeToguka nabopaTtopHon paboTbl. BeiBog paboyen gopmynbl. ICTOYHUKN
BO3MOXHbIX MOrPELLUHOCTEN U UX OLeHKa.

JlabopaTopHas pabota Ne 3 M3yyeHne cnektpanbHoro npubopa YM-2. Onpegenexne
KpacHoW rpaHuLbl ooToadpdekTa
* MoHoxpomaTtop, CnekTpoMeTp, cnekTporpad; Ux NPUHLMN AeNCTBUS,
YCTPOWUCTBO.
* Yt0 Takoe cnektp? JlnHen4aTbl, NONOCATLIN U HENPEPbIBHbLIV CNEKTPbI.
* [loHATME O BHeWwHeM U BHYTpeHHeM hoToadpdekTe. Micnonb3oBaHue
doToadhdekta B npubopax.
» 3akoHbl poToadhdekTa n nx oobsACHeHMe. YpaBHeEHNE SUHLLTENHA.




JlabopaTopHasga pabota N2 4 iccnegoBaHne CNeKTPOB MOrfOLLEHNS pacTBOPOB
*  duanyeckne NpMYUHbLI NOrNoLeHns ceeTa B BewlecTse. [po3payHbie
OKpaLUEHHblE U HEeOKpaLUeHHble BELLEeCTBa.
* Ananus 3akoHa byrepa.
* MeToguka nabopaTtopHon paboThbl.

JTabopaTopHas pabota Ne 5 MiamepeHne nokasatens NpesioMNeHunst XXnaxkoctem ¢
NMOMOLLIbIO pedopakTomeTpa
* $lBNeHue NomnHOro BHyTPEHHEro oTpaxeHus (ycnoBusi BOSHUKHOBEHNSA U
duanyeckoe obbsacHeHue). MNprumeHeHe.
* PaccmoTpeTtb pacnpocTtpaHeHne NnpenomMneHHON U OTPaXKeHHOW BOSHbI Npu
MOSMTHOM  BHYTPEHHEM OTPaXEHUN.
» [lokasaTb, YTO NPU NOIHOM BHYTPEHHEM OTPaXXEHUN BECb NOTOK 3HEPrUn
OoTpaxkaeTcs B NepByto cpeny.
*  YCTPOWCTBO M3MEPUTENBHOM rofnoBkM pedpaktomeTpa. ObpasoBaHue rpaHuLbl
cBeTa u TeHn B npubope (xoa nyyen).
+ Ontun4yeckasn cxema pedpakromeTpa. 3a4em HyXHa U Kak paboTaeT npmama
NPAMOro 3peHus.

JTabopaTopHas pabota Ne 6 V3ydeHnsa apneHns nHtepdepeHLmnmn ¢ NOMOLLLIO
6unpuambl PpeHens

*  WNHTepdepeHunsa BONH. Ycnosusa nHTepgepeHummn (4okasatb HeO6XoaANMOCTb
HenepneHAMKYNSPHOCTU U KOrepeHTHOCTHN konebaHu ana HabnogeHus
NHTepdepeHLmn).

* YT0 Takoe pasHOCTb X04a, OonTMyeckas pasHocTb xofa? Kak n noyemy oHu
BNUSAIOT HA MHTEPMEPEHLNOHHYIO KapTUHY? YTO Takoe WnpuHa
NHTEepdEPEHLMOHHON NOSIOCHI?

* [loyemy npu yBenuyeHnn pasmepoB NCTOYHMKA yXyOLlaeTca BUOUMOCTb
NHTEepPdEPEHLMOHHON KapTUHbI?

*  WNHTepdepeHUnoHHasa cxema ¢ bunpusmon OpeHens. Xoa nyyven. Metoguka
nabopaTtopHon paboTbl. BeiBog pabounx dopmyn.

JlabopaTtopHas pabota Ne 7 OnpeaeneHne AnnHbl CBETOBOKW BOSHbI C NMOMOLLbIO KOneL
HbtoTOHa
* [lonockl paBHOM TOMLWMHbI, UX NTOKanMsauusi.
*  Konbua HboTOHa Kak npuMep nonoc paBHOM TOMLWMHLI. Xo4 nyyYen, aHanus
paboyen dopmynbl.
* BnusiHMe HEMOHOXPOMATUYHOCTM CBETA Ha Pa3NIMYNMOCTb UHTEPEPEHLIMOHHON
KapTWHbI.

JlabopaTtopHas pabota Ne 8 [lndpakums OpeHens Ha KpyrnomMm OTBEPCTUN

* [loHaTue o ssneHun gudpakumn. Qudpakums OpeHens n gugpakumns
®payHrodepa. NpuHumn MNonreHca-PpeHensa n ero ncnonb3oBaHWe Ass
06BbsACHEeHUs andpakumm.

» 3oHbl peHens. BoiBoa pagnyca 30Hbl PpeHens ona chepruyeckoro BOHOBOMO
dpoHTa.

*  Hudppakuua dpeHensa oT Kpyrroro otBepcTtus. ['padmyeckoe crioxeHune
aMmnnuTyg.

* MeToguka nabopaTtopHon pabotbl. OnTudeckas cxema. AHanu3 paboumx

dopmyrn.




JTabopatopHas pabota Ne 9 N3yyeHne andpakumm dpayHrodepa Ha LWenn n TOHKOM
HUTK
*  Hudpakumna GpayHrodepa Ha wenm
*  Hudppakumnsa PpayHrodepa Ha TOHKON HUTK
» [paduk pacnpegeneHnsi MHTEHCMBHOCTM cBeTa nNpu audpakumm Ha N wensax
(Bns  pasnu4yHbIX COOTHOLLEHUI MexXay a n b).
* MeToguka paboThl

JTabopatopHas paboTta Ne 10 N3yyeHne audpakumm dpayHrodepa Ha OTBEPCTUAX
pasnuyHon oopMbl N peLLETKax
*  Hudpakuua PpayHrodepa Ha wenu (BbiBOL BblpaXXeHUsa A51s pacnpeneneHns
WHTEHCMBHOCTN).
* BbIBOA pacnpepenieHms MHTEHCUBHOCTY cBeTa npu audpakumm Ha N wenax u
ero aHanua (NofoXXeHns rnaBHbIX U NOBGOYHLIX MAKCUMYMOB U MUHUMYMOB).
* [paduk pacnpeneneHna MUHTEHCMBHOCTU ceTa Npu audpakumm Ha N wenax (ons
PasfiMyHbIX COOTHOLUEHUIN Mexay a u b).
*  OBBbACHUTL pe3ynbTaTbl AUdPaKLMM HA MESKUX KPYTIbIX YacTULax.
* BnusaHue yrna nageHnsa cBeTa Ha peLUeTky.

JlabopaTtopHas pabota Ne 11 MNonyyeHne n aHanu3 NoNspn3oBaHHOIO cBeTa

+ BpaweHne nnockoctn nonapmnsaunn B Kpuctannax u amopdHbIX BeLLEeCTBax, ero
NPUYUHBI N 06 bSICHEHME. YaenbHoe BpalleHne. 3aBUCUMOCTb YAENbHOro
BpalleHns OT  ASIMHbI BOSHbI cBeTa. Kakne ocobeHHOCTU CTpoeHUs BelecTsa
NPUBOASAT K BPALLEHUIO  NSIOCKOCTM nonspusauun?

* OcHoBHble NpeacTaBneHnsa 0 ABOMHOM Ny4yenpenomreHmm, ero pusnyeckme
NPUYUHBI.

+ [lpaBuna (3akoHbl) Mantoca, nx obbacHeHne. YCTPONCTBO U Ha3HaYeHue
npuambl Hukon4. MNpoxoxaeHne ceeTa Yepes cuctemy 13 asyx npusm Hukons.

+ Ontun4yeckasa cxema nongpumeTtpa. MNpmuHumMn paboTbl U YCTPONUCTBO
NonyTeHeBOro axanuaartopa. Yto un nodemy 6yaet HabnogaTbes, ecnu ybpaTb
ceeToounbTp?

JTabopaTopHas pabota Ne 12 V3ydeHne TOHKON CTPYKTYpPbl 3€MEHON SIMHUM PTYTU C
nomoLbio nHTepdepomeTpa ®abpu-epo
*  WNHTepdepeHuus ceeta
* Yctponcteo nHtepdepometpa ®abpu-lepo
* BbiBOA paboyen hopmMysibl
* MeToguka paboThl
JTabopaTopHas pabota Ne 13 [lndpakums nasepHOro U3nyy4eHns Ha pasnmnyHblx
nperpagax
*  Hudpakumna PpayHrodepa Ha wenu (BbIBOL BblipaXXeHUsa Ans pacnpegeneHns
WHTEHCUBHOCTN).
» [paduk pacnpeaeneHnst MHTEHCMBHOCTM cBeTa npu audpakumm Ha N wensax
(AN pasnnyHbIX COOTHOLWEHN Mexay a n b). O6bACHUTL pe3ynbTaThl
AndpakumMm Ha MenKuxX Kpyribix YacTmuax

Kputepum oueHku- caada nabopaTtopHbix paboT

«3auteHox»: nabopatopHas paboTa BbinonHeHa. K Helt odpopmneH OTYéT. NMpun
OTBETE Ha BONPOChHI K nabopaTtopHoi paboTe obyvarowmnincs aéT coagepaTenbHble
OTBETbI, KOTOPbIE OTANYATCS NTOrMYECKON NOCNef0BaTENbHOCTBIO, YETKOCTBIO U
yMeHnem genatb BbiBoAbl. O0y4aroLmnnca eMOHCTPUpYET 3HAHUS NPUHLUMNAG eNCcTBUs
N yCcTponcTBa 060pyaoBaHMs, Ha KOTOPOM BbINOMHANAch NabopaTopHaa paborTa.




«HesauTteHo»: nabopaTtopHasi paboTa He BbINOSIHEHA, NIMOGO NPWU BbIMOSTHEHUN
paboTbl He odopMIieH OTYET. B criyvyae BbiNOMHEHNA paboThbl M TOTOBOro OTYETA
paboTa He 3aunTbiBaeTCs, ecnm oby4varowminca He cnocobeH pacckasaTb O MeToANKe
BbIMOSIHEHNSA PaboThbl U NpUHUMNE paboTbl 060pyaOBaHUS.

lNMepe4vyeHb BONPOCOB K TEKyLEeN aTTecTaumm (3aver):

lMoHATne BonNHOBOro opoHTa. NoHATME ha3oBOM CKOPOCTMU.

[MoHATWEe MHTEHCUBHOCTM cBeTa. [oyemy B ONTUKE LUMPOKO UCMNOSb3yeTcH 3Ta
BENUYNHA?

MoHaTue nonspusaumm ceeta. Bugbl nonapusauuun. Npu kakon pasHocTn dhas n
KakOM COOTHOLLEHUN MeXAY aMniMTygamMu fIMHENHO NONSAPU30BaHHbLIX BOSTH
MOXHO CMOOennpoBaThb CBET C KPYroBou nongpusauuen, annmnTnieckn
NoNsApPU30BaHHbIN CBET, €CTECTBEHHbIV CBET.

Monyuntb popmyrbl DpeHens aAnga crnyvdas HopManbHOro nageHust cBeTa Ha
rpaHuLy pasgena oByx OU3NeKTPUKOB.

Kak o1 popmyn PpeHens nepenTtn K pacqyeTy MHTEHCUBHOCTEN OTPaXEHHOW U
npenomneHHon BonHbl? Kak yyecTb nonsipnsauunio CBETOBOW BOSHbI, NagatoLwen
Ha rpaHuuy pasgena npo3payHbIX OUINEKTPUKOB NPU OTPaXEHUU U
npenomneHnm ceeta? 3a4yemM 3TO HYXXHO Aenatb?

Yron bptoctepa. HactnyHo nonapusoBaHHbin cBeT. CTeneHb nonsipmusauum.
WHTepdepeHums ceeTa. NpunsHak nHtepgepeHumnn. NokasaTb, YTO AN
HabnogeHna nHTepdepeHunn Heobxogmmo obecnevnTb
HenepneHaMKYNAPHOCTb U COrNacoBaHHOCTL KosiebaHnin Npu HanoXeHUn BOSTH.
3ayeMm HyXHo ycpegHeHne?

3agaya ¢ ABYMS KOrepeHTHbIMU UCTOYHUKaMn. PacnpeneneHve MHTEHCMBHOCTU
B UHTEPEepEeHLUNOHHON KapTUHE. YCNoBUs MHTEPAEPEHLMOHHBIX MAaKCUMYMOB U
MUHUMYMOB. BngmnmocTtb nHtepepeHumnn. LLinpnHa nHtepdepeHLMOHHbIX
nonoc.

Andpakumsa ceeta. Audpakums dpeHensa un gudpakumna ®payHrodepa. MNpuHuymn
MonreHca-dpeHens.

Aundpakuma dpayHrodepa Ha wenu. MNonyynTtb pacnpegeneHne NHTEHCUBHOCTH
B ANPaKLMOHHON KapTUHE.

AndpakumoHHas peluéTka Kak cnekTpanbHbin npudop. Kputepuin Panes.
Paspelatowiass cnocobHOCTb ANGPAKLMOHHON PELLETKN.

YUTto Takoe ancnepcusa ceeta? UTto Takoe HopMmaribHasa 1 YTO Takoe aHOMarsbHas
ancnepcuna? Koraa kakast Habnogaetca? OPUanyecknin CMbICn KOMMNIIEKCHOTO
nokasartesnisi NpenomMIIeHus.

[BonHoe ny4venpenomneHune. Korga oHo Habntogaetca? MNoHATHe onTtuyeckomn
ocu Kpuctanna. NnockocTb rnaBHOro cevyeHust kpuctanna. MNMonapusayms
0ObIKHOBEHHOIO M HEOOLIKHOBEHHOTIO fnyya. [onoXuTenbHble U oTpuuaTenbHble
Kpuctannbl.

BbiBecTn 3akoH Manioca.

YCTpOMCTBO 1 NpUHUMN encTBMSA Npuambl Hukona. MpuHumn gencrtemsa
NONAPOVAHbLIX NIAEHOK.

Kputepum oueHkn 0byyaoLmnxcs Ha TEKyLLen aTTecTaunm (3a4€T)




«3ayteHo»: cgaHo He meHee 90% nabopaTopHbix paboT no kypcy. OdopmneHbl
OTYETHLI No paboTtam. lNMpn oTBETE Ha BOMPOCHI K nabopatopHon paboTe obyyaromincs
naét copgepXxaTtenbHble OTBETHI, KoTopble oTnmyatoTcs nornyeckon
nocneaoBaTeNbHOCTLIO, YETKOCTbIO W yMeHuem pfenatb BbiBoAbl. OOyvatowmics
AEMOHCTPUPYET 3HaHMSA NPUHUMNA ENCTBUSA U YCTPONCTBa 060pYyAOBaHUS, HA KOTOPOM
BbInonHanack nabopatopHas pabora.

«HesauteHo»: cgaHo meHee 90% nabopaTtopHbix paboT no Kypcy. B cnydvae
BbIMOSIHEHUSA paboThl M FOTOBOro OTYETA paboTa He 3a4MThiBaeTCs, €Crv obydatoLmimncs
He cnocobeH pacckaszaTb O METOAMKE BbINOMHEHMS pPaboTbl U NpuHUMNEe paboThbl
obopynoBaHus.



Mpumep KOHTPONbLHO-U3MEPUTENbHbLIX MaTepuanoB
KNPOMEXYTOYHOWN aTTecTtaumu (3K3ameH)

YTBEPXOAIO

3aBenyowmin kacenpon obLuen puankm
(Typuwes C.HO.)

HanpasneHnune nogrotoskn 03.03.03 Paanodwmsmvka

AucuunnuHa Kone6aHusa 1 BOMHbI, ONTHKa Cbopma o6yqu|/|;| OoYyHad

Bug KOHTpons__3k3ameH Bug arttectaumy__npomexyTodHas
KoHTponbHO-u3meputenbHbin Matepuan Ne1
«  JnnunTuyeckasi, LMpKynspHas, NMHenHas nonspusauus. Metoabl nonyyeHus.

* Ycnosus ycuneHna nHayumpoBaHHOIoO U3INyYeHu4d.

CocTtaBuTtenb MlonuubiHa O.M.

rnoonucek pacuwugbposka nodnucu



CnucoK BONPOCOB AN KOHTPOJIbHO-U3MepUTenbHbIX MaTepuanoB
KNPOMEeXYTOYHOW aTTecTaumm (3K3ameH)

1. InnunTudeckasi, UMpKynspHas, nMHenHasn nonspusaums. Metogs! nonyyeHns.

2. Ycnosus ycuneHus MHOyLMpoBaHHOTO U3MyYeHUst. QHepreTudeckme COOTHOLLEHNS
MeXay nagaroLen, OTPaKEHHOW 1 NPENOMIIEHHON BONIHaMK (Cpeaa ananekTpuyeckas).
3. Monockl paBHOro HakrnoHa, opMUpoBaHKe, Nnokanusaums.

4, NonHoe BHYTpeHHee oTpaxeHue. MccrnenoBaHme oTpaXkeHHOW 1 NperioMneHHoN
BOJTH.

5. NHTepdepeHums BOnH. Ycrnosusa nHTepgepeHumn.

6. MeToabl Nony4YeHus KorepeHTHbIX konebaHun (busepkana).

7. BornHoBble NOBEPXHOCTU OObLIKHOBEHHBIX 1 HEODBLIKHOBEHHBIX Jy4eit. [NocTpoeHus
onreHca.

8. [BonHoe nydenpenomnenmne. MNpuinHel. OCHoBHbIE NOHATUS. 3akoH Mantoca.

9. YacTnyHas KorepeHTHOCTb.

10. BpalueHure nnockocTtn nonspusaumn.

11.  [Oucnepcus n paspeLuaroias crnocobHOCTb ANPaKLUMOHHON peLLEeTKN.

12.  OnbiT KOHra. BuammocTtb MHTEPdEPEHLMNOHHOWN KAPTUHBI.

13.  Cnektporpad, npuMeHeHue.

14.  [Oucnepcus ceeTa. Puanyeckme npmumHbl. Metoabl HabnoaeHus.

15.  MoHoxpomaTop (YCTPOUCTBO, MPUMEHEHUE).

16. KaHTOBbIE ABMNEHUS. DoTOIeKT.

17.  Twvinbl AMdPAKLUMOHHBIX PELLETOK, UX MPUMEHEHME.

18. Tonorpadma. Pusmndeckme ocHoBbl. MeToabl NONyYEHMST U BOCCTAHOBITEHNA.

19.  Ycnosus reHepauum MHOYLMPOBAHHOIO U3ITyYeHUS!.

20.  ®dasoBas u rpynnoBasi CKOPOCTH cBeTa.

21.  He-Ne - KBaHTOBbIV reHepaTop.

22.  [Oudpakums Ha TpeEXMEPHOU CTPYKTYpeE.

23.  PaccesiHve cBeTa. duanyeckmne npuymHbl, 3aKOHBbI.

24.  Oudbpakums GpayHroepa Ha OQHOM LLEenn.

25.  PybuHOBbLIN KBAHTOBbLIV reHepaTop.

26.  CnoHTaHHOE M3ry4eHune, ero OCHOBHbIE XapakKTepucTukn. Bpems xum3Hm atoma B
BO30OY>KOEHHOM COCTOSAHUM.

27.  Tlonockl paBHOM TONLWMHBI. VX hopmMupoBaHme, nokanusaumsi.

28.  [Oudppakums ®payHropepa Ha N wenax. AMNIuTyaHas gudpakumoHHas peLleTka.
29. [lapameTpuyecKuMn KBaHTOBLIN reHepaTop.

30. CnoHTaHHOE M MHAYUMPOBAHHOE M3nydeHus. 3akoH oTpuuaTensHon abcopbumm.
31. WUckycctBeHHas aHmusoTponus. Meton cootoynpyrocTtu. [NpumeHeHne syeinkn Keppa.
32.  [Oudpakums ®peHenda. MeTop 30H; rpaHuLbl MPUMEHUMOCTH.

33.  Tonorpadus no [eHuctoky. NpumeHeHne rosorpadomn.

34.  PacnpocTtpaHeHue BOSH B aHU30TPONHbIX cpefax. [naBHble HanpasneHus. CBAsb
mexay E, H, S, D, K.

35.  WHTepdepomeTpbl, X NpUMEHEHME.

36. [lloHaTne o HenuHenHon onTuke. MHOrogOTOHHbIE Npouecckl. CamogoKycrMpoBKa.
37. MornoweHne ceeta. Pnsnyeckmne nNpUUMHbBI, 3aKOHbI.

38.  YcrnoBus ycuneHus n reHepaumm MHOYLMPOBAHHOMO M3rydYeHus. KBaHToBbIE
reHeparopbil.

39. Tlonorpadus. dmsunyeckne ocHoBbI. MeToabl NOMyYeHMst 1 BOCCTAHOBMEHWE [MaBHOM
TOYKM.

40.  Ycnosus uHTepepeHLMn BOSH.



MpomexyTodHas aTTectaumsa no AUCUUNINHE — 3K3ameH. B npunoxeHue Kk aunnomy
BHOCUTCS OLeHKa OMuUYHoO/Xopowo/y0oeriemeopumeribHo. MpomexyTodHasa
aTTecTaums NnpoBoaUTCA B COOTBETCTBMM C [1onoXXeHMeM 0 NpoOMEXyTOYHOW aTTecTaumnm
obyyalomxcs  nNo  nporpamMmam  Bbicluero  obpasoBaHuS BopoHexckoro
rocyaapCTBEHHOIO YHMBEPCUTETA.

Kputepun oueHkn (3Kk3ameH no teopeTnyeckomy Kypcy «KonebaHus n BOMHbI,
OnTUKa»):

OueHka «OmMIUYHO»: YPOBEHb CHOPMUPOBAHHOCTM KOMMETEHUUW — BbICOKUM
(yrny6bneHHbin). MNMonHoe cooTBETCTBME OTBETa CTyAeHTa Ha npeanaraemblii BONpoOC
YeTbiIpEM  BbllLUEYKa3aHHbIM  MNoKasaTensM W OCBavBaeMblM  KOMMETEHUUSAM.
KomneTeHuun  copmmpoBaHbl  MOMHOCTbIO, MPOSBAAITCA W MUCMNOMb3YKTCH
cucTemaTU4ecku, B NofTHOM ob6beme. [laHHbIV YpOBEHb NPEBOCXOAMNT, NO KpanHen mepe,
No OOHOMY W3 MNEepeyuCrieHHbIX Bbllle MokKa3aTenen noBbIlWEeHHbIN (MPOABUHYTHIN)
YPOBEHb.

OueHka «xopowo»: ypoBeHb CHPOPMMPOBAHHOCTU KOMMETEHLUMA — MNOBbILEHHbIN
(npoaBuHyTbIN). OTBET CTyAeHTa BbISABNSET HEQOCTAaTOUHOE BnageHne HeobxoauMbiMum
TeopeTUYECKNMUN N NPaKTUYEeCKUMM HaBblikaMn. KomneTeHuun B LenomM chopMmnpoBaHbI,
HO NPOSIBNAOTCA W  WUCNONb3yTCA parMeHTapHO, He B MOfHOM o6beme, 4TO
BblpaXXaeTcsl B OTAeSIbHbIX HETOYHOCTAX (HeCyLeCTBEHHbIX owwunbkax) npu oTBeTe.
OTBeT oOTNUYaeTcss MeHbllen OBCTOATENBHOCTLIO, NYyOUHON, OBOCHOBAHHOCTBID U
NOSIHOTOW, YeM MpPU BbICOKOM(Yriy6rneHHOM) ypoBHE CHOPMUPOBAHHOCTUN KOMMETEHLMN.
OpgHako  gonyuweHHble  OWwWuBKM  UcnpaBnsaAlTCA  caMyMM  CTYAEHTOM  nocne
AOMNOMHUTENBbHBLIX BONPOCOB NpenogasaTens.

[aHHbIN ypOBEHb NPEBOCXOAMUT, MO KpanHEW mMepe, Mo OQHOMY M3 MepeyvYMCreHHbIX
BblLLEeNOKasaTenen noporosbi (6a3oBbIN) YPOBEHD.

OueHka «ydoeriemeopumesibHO»: oTBeT CTyaeHTa oTnMyaeTcs
HenocnenoBaTeNbHOCTbIO, HeyMeHMeM JenaTtb BbiBOAbl, CnabbiM  OCBOEHMEM
TEOpPEeTUYECKNX W NPaKTUYEeCKUX HaBblkoB. KomneTeHuun cdopmmpoBaHa B 0OLMX
yepTax, MPOSBASAIOTCA W MCMNOMb3YTCA CUTYaTUBHO, YAaCTUYHO, YTO BblpaXkaeTcs B
A0NycKaeMbIX HETOYHOCTAX U CYLLLECTBEHHbIX OLINMOKax npu oTBETEe, HapyLLEeHUN FIOrMKK
N3NOXEHUs, HeyMeHUM  aprymeHTupoBatb U  ODOCHOBbIBATb  CYXOEHUA U
npodeccnoHanbHyo no3vunio. [JaHHbIM YpoBeHb 0bsi3aTeneH Ansi BCeX OCBavBaloLLMX
OCHOBHYI0 0bpasoBaTerbHy NporpaMmmy.

OueHka «HeydogsriemeopumersibHO»: KOMMNETEHUUN He COPMMPOBAHbI, YTO
BblpaXXaeTCsl B Pa3pO3HEHHbIX, 6€CCUCTEMHbIX, OTPbIBOYHbIX 3HAHUSAX, OOMYCKaeMbIX
rpybbIx NnpodeccnoHanbHbIX OLnMbKax, HeYMEeHUN Bbl4ENSATb rMaBHOE N BTOPOCTENEHHOE,
CBA3bIBaTb TEOPUID C MNPAKTUKOW, YyCTaHaBNuBaTb MEXNpPeAMETHble  CBA3W,
dopmynmnpoBaTb BbIBOAbLI MO OTBETY, OTCYTCTBUM COOCTBEHHOW MNPOdEeCCUOHanbHOM
no3nunn.

Ecnu cTyaeHT He ocBamMBaeT AUCLUNIIMHY B YCTAHOBIIEHHOM NMporpammoi obbeme
M B CPOKW, onpeneneHHble rpadukoM y4eGHOro npouecca, OH He AonyckaeTcs K
NMPOMEXYTOYHOMN aTTecTaumm no gaHHoMy Buay y4ebHon paboThbl.

®aKkT HeBbINONHEHUS TpeboBaHWIA, NPeabABNAEeMbIX K CTYAEHTY NPU OCBOEHUM
avcumnnvHbl «KonebaHus 1 BOMHbI, ONTUKa» U OTPaXKEHHbIX B BbilLenepevncrieHHbIX
KpUTEPUSIX, PUKCMPYETCS B BEOMOCTM OLIEHKOW HEyd08/1emeopumesibHo.



®oHA OLEeHO4YHbIX cpeacTB ChOPMMPOBAHHOCTU KOMMNETEHLUN
Koa u HaMmeHoBaHWe KOMNeTeHLUM:

Mepuoa okoH4YaHUA hopMUpoOBaHNA KOMNETEHUUN: 4 cemecTp
MepevyeHb AucuvnnuvH (Moaynen), NpakTUK, y4vyacTByrwwWux B ¢opmMuMpoBaHUMn
KOMNeTeHLUUN:
. Oucumnnuubl (mogynu) (6nok 1):
* B51.0.13 KonebaHusa n BonHbl, onTuka(4 cemecTp)

I'IepetleHb 3apaHuMuM ons npoBepKu C(*)OpMVIpOBaHHOCTVI KOMnNeTeHUNnu:

1) TecToBbIe 3af4aHUA (XKUPHBLIM WPUGPTOM BbifierieH NpaBUbHbIN OTBET):

1. Kakoit myTh (B cM) IpOHIET CBET B BOJIE 32 TO K€ BPEMs, 32 KOTOPOE B BaKyyMe
OH mpoiiaer 4 m?

a) 300; 6) 400; B) 500; r) 600

2. Haiinure myiMHy BOJIHBI CBETa (B HM), €CJIM ITPU HOPMAJIBHOM I1aJICHUU CBETA Ha
TU(PaKIIMOHHYIO PEIIETKY C MMOCTOSIHHOM 4,4 MKM MaKCUMYM Y€TBEPTOTO MOPSIKa
JIUISL TOM JUTMHBI BOJHBI HaOMrogaeTcs moj yriaom 30°.

a) 110; ) 550; B) 1100; 1) 5500

3. [TapannenpHbIN Iy4OK CBETA PACIpPOCTPAHAETCS TOPU3OHTAIBHO. [loa Kakum
yIJIoM (B rpagycax) K TOPU30HTY CJIEAYET PACIOIOKUTh TIOCKOE 3€pKayio, YTOObI
OTPaXEHHBIN MyYOK paclpOCTPAHSIICA BEPTUKAIBHO?

a) 150)30B)4571) 90

4. Ha xakoM paccTOsIHUH (B CM) OT cOOMparonieil JIMH3bI ¢ (POKYCHBIM
pacctosinueM 30 cM cineayeT NOMECTUTh MPEAMET, YTOObI IOJIYyUUTh
NEHCTBUTENBHOE N300pakeHUE, YBEIMUEHHOE B 3 paza?

a) 20 6) 30 B) 40 1) 60

5. MHnMoe n300pakeHre mpeaMeTa, MoTydeHHOEe COOMparoIel TMH30M, B 4 paza
Jlanblie OT JIMH3bL, ueM ee Qokyc. Hailinure yBenuueHue JIuH3bI.

a)2 6)3 B)4 N5

6. PacceuBatoias nuH3a ¢ (POKYCHBIM PACCTOSIHUEM 8 CM YMEHBIIIAET MPEAMET B
nBa paza. Halinute paccrosinue (B €M) OT IpeaMeTa J10 JIMH3HI.

a)4 6)6 B)8 r) 16

7. IlpeameT HaxoaUTCs Ha paccTossHUU 20 ¢M OT cOOMpaArOIIEH JIMH3bI ¢ (POKYCHBIM
paccrosinueM 15 cMm. Haitaute pacctosiHue (B cM) OT U300pakeHus 10 JIMH3HI.

a) 206) 358)45 1) 60

8. HaliTu ayiiHy BOJIHBI (B HM) JKEITOrO CBETA (JIJIMHA BOJIHBI KOTOPOTO B BaAKyyMe
600 um) B Bozie. [Tokazarens npenomiieHus: BObI 4/3.

a) 600 6) 400 B) 450 r) 800

9. Kakoii myTh (B cM) MPOKJIET CBET B BOJE 3a TO KE BPEMs, 32 KOTOPOE B BAKyyMe
OH npouet 4 m?

a) 300 6) 400 B) 500 r) 600

10. B HexoTopo#t TOUKe MpOCTpaHCTBa HAOIOAaeTCsl UHTEPPEepEeHIUs ABYX
KOTE€PEHTHBIX UICTOYHHUKOB ¢ JuIMHOM BoHBI 600 HM. Kakast ontuyeckas pa3HOCTh
x0J1a (B HM) COOTBETCTBYET MAaKCUMYMY YETBEPTOTrO MOpsiaKa?

a) 1200 6) 2400 B) 3600 r) 4800



11. Haiitu paccrosiHue (B MM) MEXYy COCETHUMHU CBETJIBIMU I0JI0CaMU IIPU
uHTep(epeHIIK CBeTa OT JBYX KOI€PEHTHBIX HCTOUHUKOB, PACIIONIOKEHHBIX Ha
paccTostHUM 1 MM JpyT OT Apyra, Ha SKpaHe, y1aJeHHOM Ha 2 M OT HCTOYHHUKOB.
JlnvHa BoJsiHBI Hcmyckaemoro ceeta 600 HM.

a)1,20)2,48)3,61)5,4

12. Haitnute niiuHY BOTHBI CBETa (B HM), €CJIM ITPU HOPMAJTLHOM TaJICHUH CBETA
Ha TU(PPaKIMOHHYIO PEIIETKY C MOCTOSHHOM 4,4 MKM MakCUMYyM YE€TBEPTOTO
HOpsJIKa JJIs ATOW AJIMHBI BOJIHBI HaOmogaeTcs mnoj yriaom 30°.

a) 110 ©) 550 8) 1100 r)5500

13. Ha nudpakioHHBIM MaKCUMYM KaKOW JJIMHBI BOJIHBI B CIIEKTPE YETBEPTOTO
NOpsIKa HAKJIaIbIBAETCSI MAKCUMYM IITOTO MOpsiiKa (PUOJIETOBOTO CBETA C
nnHOU BOJHEI 400 HM?

a) 110 6) 320 B) 500 r) 760

14. CkoabKO MaKCUMYMOB MOHO HaOII0aTh B AM(MPAKLIUOHHON KapTHUHE MpU
HOPMAaJbHOM ITaJICHUA MOHOXPOMAaTHYECKOTO CBETA JJIMHOM BOJHBI, paBHOU 600
HM, Ha PEIETKY C IIEPUOJOM, PABHBIM 3 MKM?

)2 6)3 B) 4 )5

15. Kakoii MakcUMaJIbHBIN MOPSAJIOK CIIEKTPA KEATOro cBeTa (JyiHa BOJHBI 590
HM) MOHO HaOJI0JaTh C TOMOIIBIO0 TU(PPAKIIMOHHON pElIeTKH, coaepxarieit 230
IITPUXOB Ha | MM JIMHBI?

a)5 6)6 B)7 )8

2) 3agaum:

1. Haiitu mmpuny (B cM) criekTpa 06e51oro cBeTa (IJIuHbI BOJIH u3MeHstores oT 400
HM 110 700 HM) iepBoro nopsijaka B AMGpakiimoHHOM pemieTke, coaepxkaieid 500
HIITPUXOB HA 1 MM JUIMHBI, HA SKpaHe, YAAICHHOM OT PEIeTKU Ha | M.

Otget: 17 cm

2. ITpu niepexoje ay4da CBETa U3 NEPBOM CPeIbl BO BTOPYIO YIOJI pesoMmiieHus 45°,
a MpHU MepexoJie U3 NepPBOil Cpebl B TPETHIO yrod npenomieHus 30° (mpu ToM xe
yrie nageHus). Haiinure npenenbHbId yrou (B rpajaycax) MOJHOIO BHYTPEHHETO
OTpa)XEHUs JJIA JIyda, UAYLIErO U3 TPEThEN CPelbl BO BTOPYIO.

Otger: 45°

3. MHuMoOe n3o00paxeHue npeMeTa B pacCenBaroIe JIMH3€ HaXOUTCS OT Hee Ha
PacCTOSIHMM B 2 pa3a MEHBILIEM, YEM PacCTOSTHUE OT JIMH3BI 10 IpenaMera. Halinure
paccTosiHiE (B CM) OT JIMH3BI 10 U300paxeHus1, eciii (POKYCHOE paCCTOSHUE JTUH3bI
50 cm.

Otget: 25 cMm

4. MuuMoe n3o0pakeHue npeaMeTa, mojlydeHHOe coOuparoIieit TMH30M, B 4 pa3a
Janbllie OT JIMH3BL, 4YeM ee Qokyc. Halinure yBenrueHue TuH3bl.

Otgert: [=5

5. Haiitu paccTosaue (B MM) MEXKy COCEAHUMU CBETIBIMU MOJOCAMU MIPU
UHTEPPEPEHIINH CBETA OT JBYX KOTEPEHTHBIX HICTOYHUKOB, PACIOJIOKEHHBIX Ha
paccTosiHuM 1 MM JIpyT OT Jpyra, Ha SKpaHe, yIaJeHHOM Ha 2 M OT HICTOYHHUKOB.

JInvHa BosiHbI Mcmyckaemoro ceeta 600 HM.
OrtserT: 1,2



Koa v HanmeHoOBaHMe KOMNEeTEeHLUN:

Mepuoa okoH4YaHUA hopMUpPOBaAHMUA KOMNETEHUUU: 4 cemecTp

MepevyeHb AucumnnuH (Moaynew), NpakTUK, y4vacTByrwWMUX B ¢popmMMpoBaHUMU
KOMNeTeHLUUK:

. Oucumnnuuel (mogynu) (6nok 1):

. 51.0.13 KonebaHusa n BonHbl, ontuka(4 cemecTp)

nepequb 3apaHvn ansa npoBepKu CCbOpMVIpOBaHHOCTVI KOMneTeHUUn:

1) TecToBbIe 3aAaHUA (XKUPHBIM LWPUGPTOM BbiaerieH NpaBUIbHbIA OTBET):

1. Kakoit myTh (B cM) IpOHIET CBET B BOJE 32 TO K€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH mpoiiaer 4 m?

a) 300; 6) 400; B) 500; r) 600

2. Haiinure 1yiMHy BOJIHBI CBeTa (B HM), €CJIM ITPU HOPMAJIBHOM IaJICHUU CBETA Ha
TU(PAKIMOHHYIO PEIIETKY C MMOCTOSIHHOM 4,4 MKM MaKCUMYM Y€TBEPTOTO MOPSIKA
JIJIS1 TOW JJIMHBI BOJHBI HaOmogaeTcs noj yriaom 30°.

a) 110; ) 550; B) 1100; 1) 5500

3. [TapannenpHbIM Iy4OK CBETA PACIPOCTPAHAETCS TOPU3OHTAIBHO. [1oa Kakum
yIJIoM (B rpagycax) K TOPU30HTY CJIEAYET PACIOIOKUTh TNIOCKOE 3€pKajio, YTOObI
OTPaXEHHBIN IMyYOK pacpOCTPAHSIICA BEPTUKAIBHO?

a) 150)30B)4571) 90

4. Ha xakoM paccTOsIHUH (B CM) OT cOOMparoieil JIMH3bI ¢ (POKYCHBIM
pacctosiHueM 30 cM cineayeT NOMECTUTh PEAMET, YTOObI IOTYyYUTh
NEHCTBUTENLHOE N300pakeHUE, YBEIMUEHHOE B 3 paza?

a) 20 6) 30 B) 40 1) 60

5. MHuMoe n3o0paxkeHue mpeaMera, noaydyeHHoe coOuparoliel TMH30M, B 4 pa3a
Jlanblie OT JIMH3bL, ueM ee Qokyc. Hailinure yBenuueHue JUH3BL.

a)2 6)3 B4 15

6. PacceuBatoias nuH3a ¢ (POKYCHBIM PACCTOSIHUEM 8 CM YMEHBIIIAET MPEAMET B
nBa pasza. Halimute paccrosinue (B ¢M) OT IpeaMeTa J0 JIMH3HI.

a)4 6)6 B)8 r) 16

7. Ilpeamet HaxoaUTCs Ha paccTossHUU 20 ¢M OT cOOMparOIIeH JIMH3bI ¢ (POKYCHBIM
paccrosiuueM 15 cMm. Haitaute pacctosiHue (B M) OT U300pakeHus 10 JIMH3HI.

a) 206) 358)451) 60

8. HaliTu ayiiHy BOJIHBI (B HM) JKEITOrO CBETA (JJIMHA BOJIHBI KOTOPOTO B BAKyyMe€
600 um) B Bozie. [Tokazarens npenomiieHus: BObI 4/3.

a) 600 0) 400 B) 450 r) 800

9. Kaxoii myTh (B cM) IpOHIET CBET B BOJIE 32 TO YK€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH npouet 4 m?

a) 300 6) 400 B) 500 r) 600

10. B HexoTopo# TOUKe MpOCTpaHCTBA HAOII0JaeTCsl UHTEPPEPEHIUS ABYX
KOTE€PEHTHBIX UICTOYHHUKOB ¢ JuIMHOM BoHBI 600 HM. Kakast ontuyeckas pa3HOCTh
xo0J1a (B HM) COOTBETCTBYET MAaKCUMYMY YETBEPTOTro MopsiaKa’?

a) 1200 6) 2400 B) 3600 r) 4800

11. Haiitu paccrosinue (B MM) MEXAY COCETHUMH CBETJIBIMU MOJOCAMHU MPU
UHTEpP(PEPEHIIMHN CBETA OT JBYX KOT€PEHTHBIX UICTOYHUKOB, PACIIOJIOKEHHBIX Ha



paccrosiHuM 1 MM Ipyr OT Apyra, Ha dKpaHe, yIaJ€eHHOM Ha 2 M OT HICTOYHHUKOB.
JlnvHa BoJiHbI Hcmyckaemoro ceeta 600 HM.

a)1,20)2,48)3,61)5,4

12. Haligute 1yivHy BOJHBI CBETa (B HM), €CJIM IPU HOPMaJbHOM MaJeHUH CBETa
Ha TU(PPaKIMOHHYIO PEIIETKY C MOCTOSHHOM 4,4 MKM MakCUMYM YE€TBEPTOTO
HOpsIIKa JJIs1 ATOW JAJIMHBI BOJIHBI HaOmtogaeTcs moa yriaom 30°.

a) 110 6) 550 8) 1100 1)5500

13. Ha nudpakioHHBIM MaKCUMYM KaKOM JJIMHBI BOJIHBI B CIIEKTPE YETBEPTOTO
NOpsIKa HAKJIaIbIBAETCSI MAKCUMYM IIATOTO MOPsiAKa (PUOJIETOBOTO CBETA C
nnHOU BOJHEI 400 HM?

a) 110 6) 320 B) 500 r) 760

14. CxospKO MaKCUMYyMOB MO>KHO HaOI04aTh B 1U(PaKIIMOHHON KapTUHE IIPU
HOPMAJIBHOM IaJICHUM MOHOXPOMAaTHYECKOIO CBETA JJIMHOW BOJIHBI, paBHOM 600
HM, Ha PEIETKY C IIEPUOJOM, PABHBIM 3 MKM?

a)2 6)3 B) 4 N5

15. Kakoii MakcMaJIbHBIN MOPSAJIOK CIIEKTPa KEATOro cBeTa (JyiHa BOJHBI 590
HM) MOHO HaOJII0JaTh C TOMOIIBIO0 TU(PPAKIIMOHHON PEIIETKH, coaepxarieit 230
ITPUXOB Ha 1 MM JIMHBI?

a)5 6)6 B)7 )8

2) 3agaum:

1. Haiitu mmpuny (B cM) ciekTpa 0esoro cBeTa (IJuHbI BOJH u3MeHstores ot 400
HM 110 700 HM) iepBoro nopsijaka B AMGpakiimoHHOM pemieTke, coaepxkameid 500
HITPUXOB HA 1 MM JUIMHBI, HA SKpaHe, YAAICHHOM OT PEIIETKU Ha | M.

Otget: 17 cm

2. IIpu niepexoje myda CBETa U3 NEPBOM CPEIbl BO BTOPYIO YTOJI MPEIOMIICHUA 45°,
a MpHU MepexoJie U3 MepPBOil Cpebl B TPETHIO yrod npenomieHus 30° (mpu ToM xe
yrie nageHus). Haiinure npeaenbHbIi yrou (B rpaaycax) MOJHOTO BHYTPEHHETO
OTpa)X€HUs IS JTy4da, UAYIIEro U3 TPEThEU Cpeabl BO BTOPYIO.

Otger: 45°

3. MHuMoe u300pakeHue mpeIMeTa B pacCeuBaroLel JIMH3€ HaXOAUTCs OT Hee Ha
pPacCTOSIHMM B 2 pa3a MEHBILIEM, YEM PacCTOSIHUE OT JIMH3BI 10 IpeaMera. Halinure
paccTosiHiEe (B CM) OT JIMH3BI 10 U300paxeHus1, eciii (POKYCHOE PaCCTOSHUE JTUH3bI
50 cm.

OtBet: 25 cMm

4. MuuMoe n3o0paxeHue npeamMeTa, mojydeHHOe coOuparonieit JIMH30M, B 4 pa3a
Janbllie OT JIMH3BL, 4YeM ee Qokyc. Haliiure yBenruueHue JuH3bI.

Otgert: [=5

5. Haiitu paccTosaue (B MM) MEXKy COCEAHUMU CBETIBIMU MOJOCAMU MIPU
UHTEpP(PEPEHIIMH CBETA OT JBYX KOT€PEHTHBIX UICTOYHUKOB, PACIIOJIOKEHHBIX Ha
paccTostHUM 1 MM JpyT OT Apyra, Ha SKpaHe, YJaJIeHHOM Ha 2 M OT HCTOYHHKOB.

JlnvHa BoJsiHBI Mcmyckaemoro ceeta 600 HM.
Ortser: 1,2



Koa v HanmeHoOBaHMe KOMNEeTEeHLUN:

Mepuoa okoH4YaHUA hopMUpPOBaAHMUA KOMNETEHUUU: 4 cemecTp

MepevyeHb AucuunnuMH (Moaynen), NpakTUK, y4vyacTByrwwWux B ¢opmuMpoBaHUmn
KOMNeTeHLUUK:

. Oucumnnuuel (mogynu) (6nok 1):

. 51.0.13 KonebaHusa n BonHbl, ontuka(4 cemecTp)

nepequb 3apaHvn ansa npoBepKu CCbOpMVIpOBaHHOCTVI KOMneTeHUUn:

1) TecToBbIe 3aAaHUA ((KUPHBLIM WPUGPTOM BblaeneH NpaBUNbHbLIN OTBET):

1. Kakoit myTh (B cM) IpOHIET CBET B BOJE 32 TO K€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH mpoiiaer 4 m?

a) 300; 6) 400; B) 500; r) 600

2. Haiinure 1yiMHy BOJIHBI CBeTa (B HM), €CJIM ITPU HOPMAJIBHOM IaJICHUU CBETA Ha
TUu(PAKIMOHHYIO PEIIETKY C MTOCTOSTHHOM 4,4 MKM MaKCUMYM Y€TBEPTOrO MOPSIKA
JIJIS1 TOW JJIMHBI BOJHBI HaOmogaeTcs noj yriaom 30°.

a) 110; ) 550; B) 1100; 1) 5500

3. [TapannenpHbIM Iy4OK CBETA PACIPOCTPAHAETCS TOPU3OHTAIBHO. [1oa Kakum
yIJIoM (B rpagycax) K TOPU30HTY CJIEAYET PACIOIOKUTH MIIOCKOE 3€pKajio, YTOObI
OTPaXEHHBIN My4YOK paclpOCTPAHSIICA BEPTUKAIBHO?

a) 150)30B)4571) 90

4. Ha xakoM paccTOsIHUH (B CM) OT cOOMparoieil JIMH3bI ¢ (POKYCHBIM
pacctosiHueM 30 cM cineayeT NOMECTUTh PEAMET, YTOObI IOTYyYUTh
NEHCTBUTENLHOE N300pakeHUE, YBEIMUEHHOE B 3 paza?

a) 20 6) 30 B) 40 1) 60

5. MHuMoe n3o0paxkeHue mpeaMera, noaydyeHHoe coOuparoliel TMH30M, B 4 pa3a
Jlanblie OT JIMH3bL, ueM ee Qokyc. Hailinure yBenuueHue JUH3BL.

a)2 6)3 B4 15

6. PacceuBatoias nuH3a ¢ (POKYCHBIM PACCTOSIHUEM 8 CM YMEHBIIIAET MPEAMET B
nBa pasza. Halinure paccrosinue (B CM) OT IpeaMeTa JI0 JIMH3HI.

a)4 6)6 B)8 r) 16

7. Ilpeamet HaxoaUTCs Ha paccTossHUU 20 ¢M OT cOOMparOIIeH JIMH3bI ¢ (POKYCHBIM
paccrosiuueM 15 cMm. Haitaute pacctosiHue (B M) OT U300pakeHus 10 JIMH3HI.

a) 206) 358)451) 60

8. HaliTu ayiuHy BOJIHBI (B HM) JKEITOrO CBETA (JIJIMHA BOJIHBI KOTOPOTO B BAKyyMe
600 um) B Bozie. [Tokazarens npenomiieHus: BObI 4/3.

a) 600 0) 400 B) 450 r) 800

9. Kaxoii myTh (B cM) IpOHIET CBET B BOJIE 32 TO YK€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH npouet 4 m?

a) 300 6) 400 B) 500 r) 600

10. B HexoTopo#t TOUKe MpOCTpaHCTBa HAOIIOAaeTCsl UHTEPPEepEeHIUs ABYX
KOTE€PEHTHBIX UICTOYHHUKOB ¢ JuIMHOM BoHBI 600 HM. Kakast ontuyeckas pa3HOCTh
xo0J1a (B HM) COOTBETCTBYET MAaKCUMYMY YETBEPTOTro MopsiaKa’?

a) 1200 6) 2400 B) 3600 r) 4800

11. Haiitu paccrosinue (B MM) MEXAY COCEHUMU CBETJIBIMU MOJIOCAMU MIPU
UHTEpP(PEPEHIIMHN CBETA OT JBYX KOT€PEHTHBIX UICTOYHUKOB, PACIIOJIOKEHHBIX Ha



paccrosiHuM 1 MM Ipyr OT Apyra, Ha dKpaHe, yIaJ€eHHOM Ha 2 M OT HICTOYHHUKOB.
JlnvHa BoJiHbI Hcmyckaemoro ceeta 600 HM.

a)126)2,48)3,61)5,4

12. Haitnute nyiuHY BOJTHBI CBETa (B HM), €CJIM IIPU HOPMAJTLHOM TaJICHUH CBETA
Ha TU(PPaKIMOHHYIO PEIIETKY C MOCTOSHHOM 4,4 MKM MakCUMYM YE€TBEPTOTO
HOpsIIKa JJIs1 ATOW JAJIMHBI BOJIHBI HaOmtogaeTcs moa yriaom 30°.

a) 110 6) 550 8) 1100 1)5500

13. Ha nudpakioHHbIM MaKCUMYM KaKOW JJIMHBI BOJIHBI B CLIEKTPE YETBEPTOTO
NOpsIKa HAKJIaIbIBAETCSI MAKCUMYM IIATOTO MOPsiAKa (PUOJIETOBOTO CBETA C
nnHOU BOJHEI 400 HM?

a) 110 6) 320 B) 500 r) 760

14. CxospKO MaKCUMYyMOB MO>KHO HaOI04aTh B 1U(PaKIIMOHHON KapTUHE IIPU
HOPMAJIBHOM IIaJICHUM MOHOXPOMAaTHYECKOIO CBETA JUIMHOW BOJIHBI, paBHOU 600
HM, Ha PEIETKY C IIEPUOJOM, PABHBIM 3 MKM?

)2 6)3 B) 4 )5

15. Kakoit MakcUMaJIbHBIN TTOPSJIOK CIIEKTPa KEITOro cBeTa (uiHa BOJIHBI 590
HM) MOXHO HaOJI0JaTh C TOMOIILI0 TU(PPAKIIMOHHON PEIIETKH, cojiepkaiiei 230
IITPUXOB Ha | MM JIMHBI?

a)5 6)6 B)7 )8

2) 3agaum:

1. Haiitu mmupuny (B cM) criekTpa 06e1oro cBeTa (IJIuHbI BOJIH u3MeHstores oT 400
HM 70 700 HM) iepBoro nopsijka B 1udpakiMOHHON peleTke, coaepxaieit 500
HITPUXOB Ha | MM JIJIMHBI, HA SKpaHE, YAAIEHHOM OT PELIETKU Ha | M.

Otget: 17 cm

2. ITpu niepexoje my4da CBETa U3 NEPBOM CPeIbl BO BTOPYIO YTOJI MpesIoMIIeHUs 45°,
a MpHU MepexoJie U3 NepPBOil Cpebl B TPEThIO yrod npenomieHus 30° (mpu ToM xe
yriie najaenus). Haliqure npeaenbHblil yron (B rpaaycax) MoJHOTO BHYTPEHHETO
OTpaXXeHUs JJI Jy4ya, UAYLIETro U3 TPEThEN Cpelibl BO BTOPYIO.

Otger: 45°

3. MHuMOe n300pakeHne MpeaMeTa B pacCeUBAIOIIEH JIMH3E HAXOUTCS OT HEE Ha
pacCTOSIHUM B 2 pa3a MEHBIIIEM, YEM PAaCCTOSIHHUE OT JIMH3BI 10 ipeameTa. Halinure
paccTosiHiE (B CM) OT JIMH3BI 10 U300paxeHus1, eciid (POKYCHOE paCCTOSHUE JTUH3bI
50 cm.

Otget: 25 cMm

4. Muanmoe n3o0pakeHue npeaMeTa, moJyueHHOe COOMparolel JIMH30M, B 4 pa3a
JajbIle OT JIMH3BI, 4eM ee Gokyc. Halinure yBennueHne TuH3bI.

Otgert: [=5

5. Haiitu paccrosinue (B MM) MEXAY COCETHUMHU CBETIBIMU MOJIOCAMH TPU
UHTEep(EPEHIINHU CBETA OT JBYX KOI'€PEHTHBIX HCTOYHUKOB, PACIIONIOKEHHBIX Ha
paccTossHUM 1 MM ApYT OT Apyra, Ha SKpaHe, YAaJICHHOM Ha 2 M OT HICTOUYHHUKOB.
JInuHa BonHBI ucnyckaemoro ceera 600 Hm.

Otser: 1,2



Koa v HanmeHoOBaHMe KOMNEeTEeHLUN:

Mepuoa okoH4YaHUA hopMUpPOBaAHMUA KOMNETEHUUU: 4 cemecTp

MepevyeHb AucuunnuvH (Moaynen), NpakTUK, y4vacTByrwwux B ¢opmmpoBaHUn
KOMNeTeHLUUK:

. Oucumnnuuel (mogynu) (6nok 1):

. 51.0.13 KonebaHusa n BonHbl, ontuka(4 cemecTp)

nepequb 3apaHvn ansa npoBepKu CCbOpMVIpOBaHHOCTVI KOMneTeHUUn:

1) TecToBbIe 3aAaHUA (XKUPHBIM LWPUGPTOM BbiaerieH NpaBUIbHbIA OTBET):

1. Kakoit myTh (B cM) IpOHIET CBET B BOJIE 32 TO K€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH mpoiiaer 4 m?

a) 300; 6) 400; B) 500; r) 600

2. Haiinure 1yiMHy BOJIHBI CBeTa (B HM), €CJIM ITPU HOPMAJIBHOM IaJICHUU CBETA Ha
TU(PaKIMOHHYIO PEIIETKY C TOCTOSIHHOU 4,4 MKM MakCUMYM YETBEPTOIO MOPsIKa
JIJIS1 TOW JJIMHBI BOJHBI HaOmogaeTcs noj yriaom 30°.

a) 110; ) 550; B) 1100; 1) 5500

3. [TapannenpHbIM Iy4OK CBETA PACIPOCTPAHAETCS TOPU3OHTAIBHO. [1oa Kakum
yIJIoM (B rpagycax) K TOPU30HTY CJIEAYET PACIOIOKUTh TNIOCKOE 3€pKajio, YTOObI
OTPaXEHHBIN My4YOK paclpOCTPAHSIICA BEPTUKAIBHO?

a) 150)30B)4571) 90

4. Ha xakoM paccTOSHHH (B CM) OT COOMPArONIEH JIMH3BI ¢ (DOKYCHBIM
pacctosiHueM 30 cM cineayeT NOMECTUTh PEAMET, YTOObI IOTYyYUTh
NEHCTBUTENLHOE N300pakeHUE, YBEIMUEHHOE B 3 paza?

a) 20 6) 30 B) 40 1) 60

5. MHuMoe n3o0paxkeHue mpeaMera, noaydyeHHoe coOuparoliel TMH30M, B 4 pa3a
Janblie OT JIMH3bL, ueM ee Gokyc. Hailnure yBenudyeHue TuH3bI.

a)2 6)3 B4 15

6. PacceuBatoias nuH3a ¢ (POKYCHBIM PACCTOSIHUEM 8 CM YMEHBIIIAET MPEAMET B
nBa paza. Halinute paccrosinue (B CM) OT IpeaMeTa JI0 JIMH3HI.

a)4 6)6 B)8 r) 16

7. Ilpeamet HaxoauTcs Ha paccTossHUU 20 ¢M OT coOMparouel JIMH3bI ¢ (POKYCHBIM
paccrosiuueM 15 cMm. Haitaute pacctosiHue (B M) OT U300pakeHus 10 JIMH3HI.

a) 206) 358)451) 60

8. HaliTu ayiiHy BOJIHBI (B HM) JKEITOrO CBETA (JIJIMHA BOJIHBI KOTOPOTO B BAKyyMe
600 um) B Bozie. [Tokazarens npenomiieHus: BObI 4/3.

a) 600 0) 400 B) 450 r) 800

9. Kaxoii myTh (B cM) IpOHIET CBET B BOJIE 32 TO YK€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH npouet 4 m?

a) 300 6) 400 B) 500 r) 600

10. B HexoTopo#t TOUKe MpOCTpaHCTBa HAOIIOAaeTCsl UHTEPPEepEeHIUs ABYX
KOTE€PEHTHBIX UICTOYHHUKOB ¢ JIMHOM BoHBI 600 HM. Kakas ontrueckas pa3HOCTb
xo0J1a (B HM) COOTBETCTBYET MAaKCUMYMY YETBEPTOTro MopsiaKa’?

a) 1200 6) 2400 B) 3600 r) 4800

11. Haiitu paccrosinue (B MM) MEXAY COCEHUMU CBETJIBIMU MOJIOCAMU MIPU
UHTEP(PEPEHIIMHU CBETA OT JBYX KOTEPEHTHBIX HICTOYHUKOB, PACIOJIOKEHHBIX Ha



paccrosiHuM 1 MM Ipyr OT Apyra, Ha dKpaHe, yIaJ€eHHOM Ha 2 M OT HICTOYHHUKOB.
JlnvHa BoJiHbI Hcmyckaemoro ceeta 600 HM.

a)1,20)2,48)3,61)5,4

12. Haligute 1yivHy BOJHBI CBETa (B HM), €CITU P HOPMAIbHOM Ma/ICHUU CBETa
Ha IU(PaKIMOHHYIO PEIIETKY C MOCTOSAHHOM 4,4 MKM MakCUMYyM YE€TBEPTOTO
HOpsIIKa JJIs1 ATOW JAJIMHBI BOJIHBI HaOmtogaeTcs moa yriaom 30°.

a) 110 6) 550 8) 1100 1)5500

13. Ha nudpakiioHHBIM MaKCUMYM KaKOW JJIMHBI BOJIHBI B CLIEKTPE YETBEPTOTO
NOpsIKa HAKJIaIbIBAETCSI MAKCUMYM IIATOTO MOPsiAKa (PUOJIETOBOTO CBETA C
nnHOU BOJHEI 400 HM?

a) 110 6) 320 B) 500 r) 760

14. CxospKO MaKCUMYyMOB MO>KHO HaOI04aTh B 1U(PaKIIMOHHON KapTUHE IIPU
HOPMAJIBHOM NIaJICHUM MOHOXPOMAaTHYECKOIO CBETA JJIMHOW BOJIHBI, paBHOM 600
HM, Ha PEIETKY C IIEPUOJOM, PABHBIM 3 MKM?

a)2 6)3 B) 4 N5

15. Kakoii MakcUMaJIbHBIN MOPSAJIOK CIIEKTPA KEATOro cBeTa (JiMHa BOJHBI 590
HM) MOHO HaOJII0JaTh C TOMOIIBIO0 TU(PPAKIIMOHHON PEIIETKH, coaepxarieit 230
ITPUXOB Ha 1 MM JIMHBI?

a)5 6)6 B)7 )8

2) 3agaum:

1. Haiitu mmpuny (B cM) ciekTpa 0esoro cBeTa (IJuHbI BOJH u3MeHstores ot 400
HM 110 700 HM) iepBoro nopsijaka B AMGpakiimoHHOM pemieTke, coaepxkameid 500
HITPUXOB HA 1 MM JUIMHBI, HA SKpaHe, YAAICHHOM OT PEIIETKU Ha | M.

Otget: 17 cm

2. ITpu niepexoje my4da CBETa U3 NEPBOM CPEIbl BO BTOPYIO YTOJI MpesioMiieHus 45°,
a MpHU MepexoJie U3 MepPBOil Cpebl B TPETHIO yrod npenomieHus 30° (mpu ToM xe
yrie nageHus). Haiinure npeaenbHbIi yrou (B rpaaycax) MOJHOTO BHYTPEHHETO
OTpa)XEHUs JJIA JIyda, UAYLIErO U3 TPEThEN Cpelibl BO BTOPYIO.

Otger: 45°

3. MHuMoe n3o0pakeHue mpeaMeTra B pacCceuBarolel JIMH3€ HaXOAUTCs OT Hee Ha
pPacCTOSIHMM B 2 pa3a MEHBILIEM, YEM PacCTOSIHUE OT JIMH3BI 10 IpeaMera. Halinure
paccTosiHiEe (B CM) OT JIMH3BI 10 U300paxeHus1, eciii (POKYCHOE PaCCTOSHUE JTUH3bI
50 cm.

OtBet: 25 cMm

4. MuuMoe n3o0pakeHune npeaMeTa, mojydeHHOe coOuparoIeit TMH30M, B 4 pa3a
Janbllie OT JIMH3BL, 4YeM ee Qokyc. Haliiure yBenruueHue JuH3bI.

Otgert: [=5

5. Haiitu paccTosaue (B MM) MEXKy COCEAHUMU CBETIBIMU MOJOCAMU MIPU
UHTEPPEPEHIIMH CBETA OT JBYX KOTEPEHTHBIX HICTOYHUKOB, PACIOJIOKEHHBIX Ha
paccTostHUM 1 MM JpyT OT Apyra, Ha SKpaHe, YJaJIeHHOM Ha 2 M OT HCTOYHHKOB.

JlnvHa BoJsiHBI Mcmyckaemoro ceeta 600 HM.
Ortser: 1,2



Koa v HanmeHoOBaHMe KOMNEeTEeHLUN:

Mepuoa okoH4YaHUA hopMUpPOBaAHMUA KOMNETEHUUU: 4 cemecTp

MepevyeHb AucuunnuvH (Moaynen), NpakTUK, y4vacTByrwwux B ¢opmmpoBaHUn
KOMNeTeHLUUK:

. Oucumnnuuel (mogynu) (6nok 1):

. 51.0.13 KonebaHusa n BonHbl, ontuka(4 cemecTp)

nepequb 3apaHvn ansa npoBepKu CCbOpMVIpOBaHHOCTVI KOMneTeHUUn:

1) TecToBbIe 3aAaHUA (XKUPHBIM LWPUGPTOM BbiaerieH NpaBUIbHbIA OTBET):

1. Kakoit myTh (B cM) IpOHIET CBET B BOJE 32 TO K€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH mpoiiaer 4 m?

a) 300; 6) 400; B) 500; r) 600

2. Haiinure 1yiMHy BOJIHBI CBeTa (B HM), €CJIM ITPU HOPMAJIBHOM IaJICHUU CBETA Ha
TU(PAKIMOHHYIO PEIIETKY C MMOCTOSIHHOM 4,4 MKM MaKCUMYM Y€TBEPTOTO MOPSIKA
JIJIS1 TOW JJIMHBI BOJHBI HaOmogaeTcs noj yriaom 30°.

a) 110; ) 550; B) 1100; 1) 5500

3. [TapannenpHbIM Iy4OK CBETA PACIPOCTPAHAETCS TOPU3OHTAIBHO. [1oa Kakum
yIJIoM (B rpagycax) K TOPU30HTY CJIEAYET PACIOIOKUTh TNIOCKOE 3€pKajio, YTOObI
OTPaXEHHBIN IMyYOK pacpOCTPAHSIICA BEPTUKAIBHO?

a) 150)30B)4571) 90

4. Ha xakoM paccTOsIHUH (B CM) OT cOOMparoieil JIMH3bI ¢ (POKYCHBIM
pacctosiHueM 30 cM cineayeT NOMECTUTh PEAMET, YTOObI IOTYyYUTh
NEHCTBUTENLHOE N300pakeHUE, YBEIMUEHHOE B 3 paza?

a) 20 6) 30 B) 40 1) 60

5. MHuMoe n3o0paxkeHue mpeaMera, noaydyeHHoe coOuparoliel TMH30M, B 4 pa3a
Jlanblie OT JIMH3bL, ueM ee Qokyc. Hailinure yBenuueHue JUH3BL.

a)2 6)3 B4 15

6. PacceuBatoias nuH3a ¢ (POKYCHBIM PACCTOSIHUEM 8 CM YMEHBIIIAET MPEAMET B
nBa pasza. Halimute paccrosinue (B ¢M) OT IpeaMeTa J0 JIMH3HI.

a)4 6)6 B)8 r) 16

7. Ilpeamet HaxoaUTCs Ha paccTossHUU 20 ¢M OT cOOMparOIIeH JIMH3bI ¢ (POKYCHBIM
paccrosiuueM 15 cMm. Haitaute pacctosiHue (B M) OT U300pakeHus 10 JIMH3HI.

a) 206) 358)451) 60

8. HaliTu ayiiHy BOJIHBI (B HM) JKEITOrO CBETA (JJIMHA BOJIHBI KOTOPOTO B BAKyyMe€
600 um) B Bozie. [Tokazarens npenomiieHus: BObI 4/3.

a) 600 0) 400 B) 450 r) 800

9. Kaxoii myTh (B cM) IpOHIET CBET B BOJIE 32 TO YK€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH npouet 4 m?

a) 300 6) 400 B) 500 r) 600

10. B HexoTopo# TOUKe MpOCTpaHCTBA HAOII0JaeTCsl UHTEPPEPEHIUS ABYX
KOTE€PEHTHBIX UICTOYHHUKOB ¢ JuIMHOM BoHBI 600 HM. Kakast ontuyeckas pa3HOCTh
xo0J1a (B HM) COOTBETCTBYET MAaKCUMYMY YETBEPTOTro MopsiaKa’?

a) 1200 6) 2400 B) 3600 r) 4800

11. Haiitu paccrosinue (B MM) MEXAY COCETHUMH CBETJIBIMU MOJOCAMHU MPU
UHTEpP(PEPEHIIMHN CBETA OT JBYX KOT€PEHTHBIX UICTOYHUKOB, PACIIOJIOKEHHBIX Ha



paccrosiHuM 1 MM Ipyr OT Apyra, Ha dKpaHe, yIaJ€eHHOM Ha 2 M OT HICTOYHHUKOB.
JlnvHa BoJiHbI Hcmyckaemoro ceeta 600 HM.

a)1,20)2,48)3,61)5,4

12. Haligute 1yivHy BOJHBI CBETa (B HM), €CJIM IPU HOPMaJbHOM MaJeHUH CBETa
Ha TU(PPaKIMOHHYIO PEIIETKY C MOCTOSHHOM 4,4 MKM MakCUMYM YE€TBEPTOTO
HOpsIIKa JJIs1 ATOW JAJIMHBI BOJIHBI HaOmtogaeTcs moa yriaom 30°.

a) 110 6) 550 8) 1100 1)5500

13. Ha nudpakioHHBIM MaKCUMYM KaKOM JJIMHBI BOJIHBI B CIIEKTPE YETBEPTOTO
NOpsIKa HAKJIaIbIBAETCSI MAKCUMYM IIATOTO MOPsiAKa (PUOJIETOBOTO CBETA C
nnHOU BOJHEI 400 HM?

a) 110 6) 320 B) 500 r) 760

14. CxospKO MaKCUMYyMOB MO>KHO HaOI04aTh B 1U(PaKIIMOHHON KapTUHE IIPU
HOPMAJIBHOM IaJICHUM MOHOXPOMAaTHYECKOIO CBETA JJIMHOW BOJIHBI, paBHOM 600
HM, Ha PEIETKY C IIEPUOJOM, PABHBIM 3 MKM?

a)2 6)3 B) 4 N5

15. Kakoii MakcMaJIbHBIN MOPSAJIOK CIIEKTPa KEATOro cBeTa (JyiHa BOJHBI 590
HM) MOHO HaOJII0JaTh C TOMOIIBIO0 TU(PPAKIIMOHHON PEIIETKH, coaepxarieit 230
ITPUXOB Ha 1 MM JIMHBI?

a)5 6)6 B)7 )8

2) 3agaum:

1. Haiitu mmpuny (B cM) ciekTpa 0esoro cBeTa (IJuHbI BOJH u3MeHstores ot 400
HM 110 700 HM) iepBoro nopsijaka B AMGpakiimoHHOM pemieTke, coaepxkameid 500
HITPUXOB HA 1 MM JUIMHBI, HA SKpaHe, YAAICHHOM OT PEIIETKU Ha | M.

Otget: 17 cm

2. IIpu niepexoje myda CBETa U3 NEPBOM CPEIbl BO BTOPYIO YTOJI MPEIOMIICHUA 45°,
a MpHU MepexoJie U3 MepPBOil Cpebl B TPETHIO yrod npenomieHus 30° (mpu ToM xe
yrie nageHus). Haiinure npeaenbHbIi yrou (B rpaaycax) MOJHOTO BHYTPEHHETO
OTpa)X€HUs IS JTy4da, UAYIIEro U3 TPEThEU Cpeabl BO BTOPYIO.

Otger: 45°

3. MHuMoe n3obpaxeHue npeMeTa B pacCernBaroIei JIMH3€ HaXOIUTCS OT Hee Ha
pPacCTOSIHMM B 2 pa3a MEHBILIEM, YEM PacCTOSIHUE OT JIMH3BI 10 IpeaMera. Halinure
paccTosiHiEe (B CM) OT JIMH3BI 10 U300paxeHus1, eciii (POKYCHOE PaCCTOSHUE JTUH3bI
50 cm.

OtBet: 25 cMm

4. MuuMoe n3o0paxeHue npeamMeTa, mojydeHHOe coOuparonieit JIMH30M, B 4 pa3a
Janbllie OT JIMH3BL, 4YeM ee Qokyc. Haliiure yBenruueHue JuH3bI.

Otgert: [=5

5. Haiitu paccTosaue (B MM) MEXKy COCEAHUMU CBETIBIMU MOJOCAMU MIPU
UHTEpPPEPEHIIMH CBETA OT JBYX KOT€PEHTHBIX UICTOYHUKOB, PACIIOJIOKEHHBIX Ha
paccTostHUM 1 MM JpyT OT Apyra, Ha SKpaHe, YJaJIeHHOM Ha 2 M OT HCTOYHHKOB.

JlnvHa BoJsiHBI Mcmyckaemoro ceeta 600 HM.
Ortser: 1,2



Koa v HanmeHoOBaHMe KOMNEeTEeHLUN:

Mepuoa okoH4YaHUA hopMUpPOBaAHMUA KOMNETEHUUU: 4 cemecTp

MepevyeHb AucuunnuMH (Moaynen), NpakTUK, y4vyacTByrwwWux B ¢opmuMpoBaHUmn
KOMNeTeHLUUK:

. Oucumnnuuel (mogynu) (6nok 1):

. 51.0.13 KonebaHusa n BonHbl, ontuka(4 cemecTp)

nepequb 3apaHvn ansa npoBepKu CCbOpMVIpOBaHHOCTVI KOMneTeHUUn:

1) TecToBbIe 3aAaHUA ((KUPHBLIM WPUGPTOM BblaeneH NpaBUNbHbLIN OTBET):

1. Kako#t myTh (B cM) IpOMJIET CBET B BOJIE 32 TO K€ BPEMs, 32 KOTOPOE B BaKyyMe
OH mpoiiaer 4 m?
a) 300; 6) 400; B) 500; r) 600
2. Haiinure 1yiMHy BOJIHBI CBeTa (B HM), €CJIM ITPU HOPMAJIBHOM IaJICHUU CBETA Ha
TU(PAKIMOHHYIO PEIIETKY C MOCTOSTHHOM 4,4 MKM MaKCUMYM Y€TBEPTOrO MOPSIKa
JIJIS1 TOW JJIMHBI BOJHBI HaOmogaeTcs noj yriaom 30°.
a) 110; ) 550; B) 1100; 1) 5500
3. [TapannenpHbIN My4OK CBETA pACIPOCTPAHSIETCA TOPU30HTAIBHO. [0 Kakum
yIJioM (B rpagycax) K TOPU30HTY CJIEAYET PACIOIOKUTh MIIOCKOE 3€pKajio, YTOObI
OTPaXEHHBIN My4YOK paclpOCTPAHSIICA BEPTUKAIBHO?

a) 150)30B)4571) 90
4. Ha xakoM paccTOsIHUH (B CM) OT cOOMparoieil JIMH3bI ¢ (POKYCHBIM
paccrosinueM 30 cM cienyeT NOMECTUTh MPEMET, YTOOBI MOTYIUTh
NEHCTBUTENbHOE N300paKEeHUE, YBEIMUEHHOE B 3 paza?

a) 20 6) 30 B) 40 1) 60

5. MHuMoe n3o0paxkeHue mpeaMera, noaydyeHHoe coOuparoliel TMH30M, B 4 pa3a
JajbIle OT JIMH3BI, 4eM ee Gokyc. Halinure yBennueHne TuH3bI.

a)2 6)3 B)4 N5

6. PacceuBatoias nuH3a ¢ (POKYCHBIM PACCTOSIHUEM 8 CM YMEHBIIIAET MPEAMET B
nBa pasza. Halinure paccrosinue (B ¢M) OT IpeaMeTa JI0 JIMH3HI.

a)4 6)6 B)8 r) 16

7. Ilpeamet HaxoaUTCs Ha paccTossHUU 20 ¢M OT cOOMparOIIeH JIMH3bI ¢ (POKYCHBIM
paccrosiuueM 15 cMm. Haitaute pacctosiHue (B M) OT U300pakeHus 10 JIMH3HI.

a) 206) 358)451) 60

8. HaliTu ayinHy BOJIHBI (B HM) JKEITOrO CBETA (JIJIMHA BOJIHBI KOTOPOTO B BAKyyMe
600 um) B Bozie. [Tokazarens npenomiieHus: BObI 4/3.

a) 600 0) 400 B) 450 r) 800

9. Kaxoii myTh (B cM) IpOHIET CBET B BOJIE 32 TO YK€ BPEMs, 32 KOTOPOE B BaAKyyMe
OH npouet 4 m?
a) 300 6) 400 B) 500 r) 600

10. B HexoTopo#t TOUKe MpOCTpaHCTBa HAOIIOAaeTCsl UHTEPPEepEeHIUs ABYX
KOTE€PEHTHBIX UICTOYHHUKOB ¢ JuIMHOM BoHBI 600 HM. Kakast ontuyeckas pa3HOCTh
xo0J1a (B HM) COOTBETCTBYET MAaKCUMYMY YETBEPTOTro MopsiaKa’?

a) 1200 6) 2400 B) 3600 r) 4800

11. Haiitu paccrosinue (B MM) MEXAY COCEHUMU CBETIBIMU MOJIOCAMU MIPU
UHTEpP(PEPEHIIMHN CBETA OT JBYX KOT€PEHTHBIX UICTOYHUKOB, PACIIOJIOKEHHBIX Ha



paccrosiHuM 1 MM Ipyr OT Apyra, Ha dKpaHe, yIaJ€eHHOM Ha 2 M OT HICTOYHHUKOB.
JlnvHa BoJiHbI Hcmyckaemoro ceeta 600 HM.

a)1,20)2,48)3,61)5,4

12. Haitnute nyiuHY BOJTHBI CBETa (B HM), €CJIM IIPU HOPMAJTLHOM TaJICHUH CBETA
Ha TU(PPaKIMOHHYIO PEIIETKY C MOCTOSHHOM 4,4 MKM MakCUMYM YE€TBEPTOTO
HOpsIIKa JJIs1 ATOW JAJIMHBI BOJIHBI HaOmtogaeTcs moa yriaom 30°.

a) 110 6) 550 8) 1100 1)5500

13. Ha nudpakiioHHBIM MaKCUMYM KaKOW JJIMHBI BOJIHBI B CLIEKTPE YETBEPTOTO
NOpsIKa HAKJIaIbIBAETCSI MAKCUMYM IIATOTO MOPsiAKa (PUOJIETOBOTO CBETA C
nnHOU BOJHEI 400 HM?

a) 110 6) 320 B) 500 r) 760

14. CxospKO MaKCUMYyMOB MO>KHO HaOI04aTh B 1U(PaKIIMOHHON KapTUHE IIPU
HOPMAJIBHOM NIaJICHUM MOHOXPOMAaTHYECKOIO CBETA JJIMHOW BOJIHBI, paBHOM 600
HM, Ha PEIETKY C IIEPUOJOM, PABHBIM 3 MKM?

)2 6)3 B) 4 )5

15. Kakoit MakcUMaJIbHBIN TTOPSJIOK CIIEKTPa KEITOro cBeTa (uiHa BOJIHBI 590
HM) MOHO HaOJI0JaTh C TOMOIILI0 TUPPAKIIMOHHON pEIIEeTKH, coaepxkaiien 230
IITPUXOB Ha | MM JIMHBI?

a)5 6)6 B)7 )8

2) 3agaum:

1. Haiitu mmupuny (B cM) criekTpa 06e1oro cBeTa (IJIuHbI BOJIH u3MeHstores oT 400
HM 70 700 HM) iepBoro nopsijka B 1udpakiMOHHON peleTke, coaepxaieit 500
HITPUXOB Ha | MM JJIMHBI, HA SKPaHE, YIAJIEHHOM OT PEIIETKU Ha | M.

Otget: 17 cm

2. ITpu niepexoje my4da CBETa U3 NEPBOM CPeIbl BO BTOPYIO YTOJI MpesIoMIIeHUs 45°,
a MpHU MepexoJie U3 NepPBOil Cpebl B TPEThIO yrod npenomieHus 30° (mpu ToM xe
yrie najaenus). Haliqure npeaenbHblil yron (B rpaaycax) NOJHOTO BHYTPEHHETO
OTpaXXeHUs JJI Jy4ya, UAYLIETro U3 TPEThEN Cpelibl BO BTOPYIO.

Otger: 45°

3. MHuMOe n300pakeHne MpeaMeTa B pacCeUBAIOIIEH JIMH3E HAXOUTCS OT HEE Ha
pacCTOSIHUM B 2 pa3a MEHBIIIEM, YEM PAaCCTOSIHHUE OT JIMH3BI 10 ipeameTa. Halinure
paccTostHiEe (B CM) OT JIMH3BI 10 U300paxeHus1, eciii (POKYCHOE pacCTOSHUE JTMH3bI
50 cm.

Otget: 25 cMm

4. Muanmoe n3o0pakeHue npeameTa, moayudeHHOe COOMparolei JIMH30M, B 4 pa3a
JajbIle OT JIMH3BI, 4eM ee Gokyc. Halinure yBennueHne TuH3bI.

Otgert: [=5

5. Haiitu paccrosinue (B MM) MEXAY COCETHUMH CBETIBIMU MOJI0CAMU TIPU
HHTEep(EPEHIINU CBETA OT JBYX KOI€PEHTHBIX HCTOYHUKOB, PACIIONIOKEHHBIX Ha
paccTossHUM 1 MM ApYT OT Apyra, Ha SKpaHe, YAaJICHHOM Ha 2 M OT HICTOUYHHUKOB.
JInuHa BonHBI ucnyckaemoro ceera 600 Hm.

Otser: 1,2



