[loKyMeHT NoAnucaH NpocToil 3NeKTPOHHOM NOANUCHI0
WUHbopmaumsa o Bnagenbue:

®WO: AnapoHoB Bnagumup FepmaHoBuy MHWHOBPHAYKHW POCCHUH
[lomxHocTb: 3aBeaytowmii kaheapon i o
[ata nognucanusa: 11.10.2024 00:18:34 IOP0—3arBaJIHbIH FoCyAapCTBCHHBIH YyHUBEPCUTET
YHUKaNbHbIA NPOrpaMMHbIi KIH0Y:
a483efa659e7ad657516dalb78e295d4f08e5fd9

. YTBEPXJAIO:
3aBenyrolluil kadeapoi

KOCMHWYECKOIro NpudopoCTPOEHHUS

¥ CHCTEM CBAM

B.I'. AHapoHOB

N
(noanwcs)

«_30_»| 08 2024 r.

OLIEHOYHBIE CPEJACTBA
U1l TEKYLLEro KOHTPOJIsS yCreBaeMOCTH
¥ IPOMEXYTOYHO aTTecTaluy o0yyaromuxcs
10 JUCLIUIIHHE

OCHOBBI OIITHYECKHUX CHCTEM CBSA3H
(HaMMeHOBaHHe AUCUMIIMHBI)

11.03.02 MH)OKOMMYHUKALIMOHHBIE TEXHOJOTUH U CUCTEMbI CBA3HU
(koa 1 Haumenosanue OITOI BO)

Kypck - 2024



1.1 BOIIPOCHI JUIA YCTHOI'O OIIPOCA

Paszpes nucuuninabl «I'eomerpuyeckas (JiyuyeBasi) ONTHKA»
1 [IpencraBienue reomeTpuyeckas (JryueBasi) ONTHKA.
2 ITpunuun depma.
3 3aKOH MPEIOMIIEHHS CBETOBBIX JIyUEH.
4 T'omolieHTpruYeCKUe Mydku. ToueyHble CTUTMAaTHYECKUE U300PAKEHHUS.
5 3aKOH B3aUMHOCTH HJIK 0OPAaTUMOCTH CBETOBBIX JTy4eH.
6 IIpenomnenue (1 oTpakeHUe) Ha cHepuueCcKOil MOBEPXHOCTH.
7 ®oKychl cPeprudecKoil MOBEPXHOCTH.
8 M3oOpakeHne MaybIX MPEIMETOB MPU MPEIOMICHUH Ha CPEpUUECKOM

MOBEPXHOCTH.

9 VBennuenue. Teopema Jlarpanka — [ 'enpMrobIia.
10 LlenTprpoBaHHas ONTHYECKAsI CUCTEMA.
11 Ilpenomnenue B mun3e. O6mmas GopMyna JIMH3HIL.
12 ®oxycHbIE pacCTOSTHHSI TOHKOM JTUH3BI.
13 N300pakeHre B TOHKOM JIMH3E. Y BEJIUYCHHUE.
14 VineanbHble ONTHYECKUE CUCTEMEIL.
15 KapauHanbHbIC TOYKH U TNTIOCKOCTH.
16 JIuneiiHOe TIOTIEpEYHOE YBEITUUYCHHE.
17 ®opmyIibl CUCTEMBI.
18 YrnoBoe yBenudeHue.
19 TlocTpoenue n300pa>keHusI B ONITUIECKON CUCTEME.
20 IlpomonbpHOE YBETUYCHHE.
21 MeTtoapl HaXOXKISHUS KapAUHAIBHBIX TOYEK.
22. Ilonoxenust HOKyCcOB CUCTEMBI.

23 TloJ10KeHUA TJIAaBHBIX IUIOCKOCTENR CUCTEMBI.

Paznen qaucuuminabl «OTpaskeHne U NMpeJiOMJIeHHEe CBeTa Ha I'PaHuIle

ABYX JHIJICKTPUKOB.>»

1 PacnpocTpaHeHn# CBeTa CKBO3b I'paHHUIy JIBYX cpel B paMkax I — M



TEOPHUH CBETA.
2. OTpakeHue U NMpeIoMIICHHE CBETa Ha TPAaHUIIE IBYX JIUAJICKTPUKOB.
3 ®opmynsr Openerns.

4 Tlonmapu3anusi cBeTa TMpPU MNPOXOXKIECHUUM Yepe3 TPaHMIy JBYX

JUJIEKTPUKOB.

5 DHeprus najaroiiei, oTpakEHHON U MPETOMIEHHOM BOJIH.
6 KoaduiueHTs! oTpakeHns SHEPTHH.

7 3akoH bprocrtepa.

8 [Illomspuzanust cBeTa TNpU MNPOXOXKICHUU dYepe3 TpaHully JABYX

JIUDIICKTPUKOB.

9 ®dusnueckuit cmbich 3akoHa bproctepa.

10 SIBreHMe TTOJTHOTO BHYTPEHHETO OTPAKCHUS.
11 Tpu3Mbl MOJTHOTO BHYTPEHHETO OTPAKEHUS.

12 Onrrnueckre BOJIOKHA.
13 MUccnenoBanme OTPaKCHHOW BOJHBI. ODJUTMNTHYECKAs TOJISPHU3AIAL.
[Tapamnenenunen Openens.

14 VccnenoBanue MpeIOMISHHON BOJTHBI.

Pazaen qucuuniunebl «Jlaseposn»

1 CioHTaHHOE U BBIHYXJEHHOE U3JIyYEHHUE.

2 HWHTEHCHBHOCTHL CIIOHTAHHOIO H3JTy4YCHUS. EcrectBennas HUprHAa

CIIEKTPaJIbHOW JINHUMU.

3 CnekTpaibHyl0 INIOTHOCTh PABHOBECHOI'O TEIJIOBOTO M3TYUYEHUS.
4 TlpuHuunsl ycusieHus cBeTa. MIHBepcHs HaCeJIeHHOCTEH.
5 TpexypoBHEBbIE M YETBIPEXYPOBHEBAsI CXEMBbI IOJIYYEHUS WHBEPCHOM

HACCJICHHOCTH.



6 Jlazep ycTpOMCTBO MPUHIIUT PAOOTHI.

[ PyOuHOBBII na3ep.

8 HeonumoBgslii azep.

9 I'enunii-HEOHOBBIH Ja3ep.

10 Jlazep Ha yTiIeKUCIOM Tase.

11 MonnbIe na3epsl.

12 DxcuMepHbIe J1a3ephl.

13 Jlazepsl Ha KpacUTEIIAX.

14 ITomynpoBOAHUKOBBIE JIa3€PHI.

15 Xumudeckue Ja3epsl.

16 OTKpBITBIE PE30HATOPHI JIA3EPOB.

17 YcroitunBbie U HEYCTOMYUBBIE PE30HATOPHI.

18 CnekTpaibHble XapaKTEePUCTUKH OTKPBHITHIX pe30oHaTOpoB. [IpomonbHbIe
MO/IBI.

19 g-nuarpamMma u KIaccuQUKaIus JTa3epHbIX PE30HATOPOB.

20 I"aycCcOBBI ITyYKH.

21 ITapameTpsl rayccosa Iy4ka.

22 IlonepeuHbie MOJBI.

23 Tpancdopmariys raycCoBbIX IMyIKOB.

Paznen «IlorJiomenue u paccessHue CBETa

1 3akon byrepa

2 [Tpu4rHBI NOTEPH B KBAPILIEBBIX ONTUYECKUX BOJIOKHAX
3 PaccessHue B ONTHYECKUX BOJIOKHAX.

4 MoJieKyJIsIpHOE paccestHUE CBETa.

5 Paccesnue Manenbirama-bpusmtoena

Pa3znen «HeauHeliHasi onTHKA»



1 Yro u3ydaer HenMHENHAs ONTHKA.

2 MexaHu3Mbl ONITUYECKON HETMHEHHOCTH.

3 HekorepentHole HenuHelHble d>(@exTsl. Hacblmenue mnoraomeHus.
MmuorodoTtorHoe noriomierre. MHOropoToHHBIH (oTOdh EKT.

4 T'enepanus BTopoit ontruueckoi rapmonnku (I'BI).

5 I'BI" ycnoBust pazoBOro CHHXpOHH3MA.

6 IlapameTrpuueckasi reHepalusi CBeTa. YCJIOBHE BEKTOPHOTO BOJHOBOTO
CUHXPOHHU3MA.

[ [TapameTpuueckuii TeHEpaToOp CBETA.

8 DddexTs caMOBO3ICHCTBHS CBETA.

9 Brmyxkaennoe komOunanuonHoe paccesnue (BKP). CrokcoBo u
aHTHCTOKCOBO paccesiHHe.

10 Beinyxxnennoe paccesuue Mannensinrama — bpumosna (BPMB).

11 ObpareHue BOJIHOBOTO (PpoOHTA.

12 Oddext  camoBozneiicTBus  cBerta. CaMo(dOKycHpOBKa U
ne(hOKyCUPOBKA.

13 Ontrueckne CONMUTOHBI.

14 cBepxcunbHbBIE CBETOBBIE MOJIS.

IlIkana ouenusanusn: 3 6annvHa.

Kpumepuu  ouenuseanua (nudicecnedywujue Kpumepuu  OUEeHKU

AGNAOMCA NPUMEPHBIMU U MO2YHL KOPPEKMUPOBAMbCA):

3 06anaa (MM OLIEHKA «OTJMYHO») BBICTABISETCS OOydarolleMycsl, eciu

OH JICMOHCTPHpPYET TIJIyOOKO€ 3HaHHE COJEp)KaHHMS BOIPOCA; JaeT TOYHBIC

ONPENEIICHUS] OCHOBHBIX NOHATHW; apryMEHTHPOBAHHO M JIOTUYECKH CTPOMHO

u3NaraeT y4deOHBIM MaTepHall; WIIIOCTPUPYET CBOM OTBET aKTyalbHBIMHU

npuMepaMu (TUIIOBBIMM M HECTAaHJAPTHBIMH), B TOM YHCJIE CaMOCTOSATEIBHO

Haﬁ)lCHHBIMH; HC HYXXOACTCA B YTOUHAIOIINX U (I/IJ'II/I) JOIOJHHUTCIIbHBIX BOIIPpOCax

MMpCroaaBaTcCIiAd.

2 0ajuia (WM OLIEHKA «XOPOIIO») BHICTABISETCA O0ydYarolIeMycs, ecliu



OH BJAJIEET COAEPKAHMEM BONPOCA, HO JOMYCKAET HEKOTOPBIE HEAOYEThI IpPH
OTBETE; JIONYCKAET HE3HAYUTEJIbHbIE HETOUHOCTH MPHU ONPEIEICHUU OCHOBHBIX
MOHATUH; HEJAOCTATOYHO AapryMEHTUPOBAHHO U (WJIM) JIOTHYECKU CTPOHHO
u3NaraeT y4eOHBI MaTepuat; WUIIOCTPUPYET CBOM OTBET THUIIOBBIMHU
PUMEPAMH.

1 ©Oann (WM OUEHKAa  «YJAOBJIETBOPUTEJIbHO»)  BBICTABIACTCS
o0yuJarolemMycs, eClii OH OCBOMJI OCHOBHBIE MOJIOKEHUSI KOHTPOJIUPYEMOIN TEMBI,
HO HEJOCTATOYHO YETKO JAeT ONpeJeJICHUE OCHOBHBIX MOHATUN U JeDUHUIINI,
3aTpyAHSIETCS TpPU  OTBETaX Ha  JONOJHUTENbHBIE BOIPOCHL, MPUBOJIUT
HEJOCTATOYHOE KOJIMYECTBO MPUMEPOB I WIUTIOCTPUPOBAHUS CBOETO OTBETA;
HY>KIA€TCS B YTOUHSIOIINX U (MJIM) AOTOJHUTEIBHBIX BOIIPOCAX MPEMOAABATEIS.

0 OamnoB (WM OLIEHKA «HEYJ0BJETBOPHUTEIbLHO») BBICTABIACTCS
oOyuyarolemMycs, €ciid OH HE BIAJIEeT COAEPKAHUEM BOINPOCA WIM JIOIMYCKaeT
rpyOble OWIMOKHU; 3aTpyIHSAETCS JaTh OCHOBHBIE OINPEACIICHUS; HE MOXKET
MPUBECTU WIH MPUBOJUT HENPABUIIbHBIE IPUMEPHL; HE OTBEYAET HA YTOUHSIOLINE
U (WIM) TOTOJHUTEIBHBIE BOMPOCH MPEMOAaBATENs WIH JIONMYyCKAET MPH OTBETE

Ha HUX rpyOble OIIMOKHU.



1.2 BOIIPOCHI  JlVIA COBECE/IOBAHHUA (ananozuuno
ohopmaaiomca 60npocvl 01 KOJNNIOKEUYMA, KpPY2i020 CHI0A, OUCKYCCUU,

nojemuku, oucnyma, 0e6amoe)

Paznen  aucnumiumHbl  J1abopaTtopHas  pabdora  «M3mepeHue
NpeJOMJISIIOIINX YIJIOB H NOKa3aTejsi MpeJoMJeHHs] MPU3MbI MeTOAaMH
reoMeTpuyecKoi ONTHKM U Mo yriay bprocrepa.»

1 Kak npoucxXoauT mpeaoMieHue CBeTa B mpusme?

2 Kak omnpeneiauTb BETUYUHY MPEIOMIISIONIETO YIiia IPU3MbI?

3 Kak paccunrars 3HaueHHE MOKa3aTeNs MPeIOMIICHHS PU3MBI?

4 Kak wu3MeHsieTcsl BeIMYMHA IOKAa3aTeNsl MpeIOMIICHUs TpU3Mbl B
3aBHCHMOCTH OT JJIUHBI BOJIHBI cBEeTa?

5 [laiiTe onpeneneHre HOpMaIbHOM U aHOMAIBLHOM JTMCIIEPCUU CBETA.

Paznen aucuuMiuidHbl  J1adopatopHasi pabdora  «QOmnpegesieHue
TOJIIMHBI TUIACTHHBI HHTepdepoMeTPUYECKMM METOAOM B OTPAKEHHOM
cBeTe (M0JIOCHI PABHOI0 HAKJIOHA)»

6 Uto Takoe unTepdepeHmus?

7 Onpenenute BEIMYUHY PA3HOCTH X0J1a7

8 VcmoBusi HabmoneHuss  HMHTEPPEPEHIUOHHBIX  MAaKCUMyMOB U
MUHUMYMOB?

9 [omocsl paBHOTO HaKJIOHA?

10 TTosicauTe cyTh HHTEPHEPOMETPUUECKOTO METOA B OTPAKEHHOM CBeTe?

Paznen nucumiuinHbl JadoparopHasi padora «M3mepeHue mokaszaresst
NpeJioMJIEHUS TJIACTHUHBI HHTep(epoOMeTPUUYECKMM METO0M B NPOXOsileM
cBeTe»

11 VcrpoiicTBo 1 npuHuui padoTel uHTepdepomeTpa Maxa-Ilennepa?

12 Yro Takoe uaTepdhepeHIs?

13 IlosicuuTe cyTh UHTEPHEPOMETPUUYECKOTO METO/IA B MPOXOAIIEM CBETE?



14  VYcnoBuss HaOmoOAEHUS MHTEPPEPEHLUMOHHBIX MaKCUMyMOB H

MUHHUMYMOB?

Paznen aucuumiuHbl  J1aboparopHass padora  «Ilokasareib
NpeJIOMJICHUS BO31yXa (onmpenesienne 3aBHCHMOCTH NMmoKa3aTeJs

NpeJIOMJICHHUS OT JABJICHUA)»

15 VcrpoiicTBo 1 npuHui padbotel uHTepdepomeTpa Maxa-Ilennepa?

16 Kak pabortaet onTuieckuii peppakromerp?

17 VYcnoBus HaOmoaeHUs  UHTEPPEPEHIMOHHBIX MAKCUMYMOB U
MUHUMYMOB?

18 Kak 3aBHCHT ITOKa3aTeb MPEJIOMIICHUS BO3/IyXa OT JaBICHUS?

Pazgesn aucuuMiuinHbl JlaboparopHasi padora «®u3nvecKkue OCHOBBI

pacnpocrpaHeHUsi ONITHYCCKHUX BOJIH B BOJIOKOHHBIX CBETOBOIaXx>»

19 [laiiTe onpeneneHrne eCTECTBEHHOTO U MOJISPU30BAHHOTO CBETa?

20 Yro Takoe k03P GUIIMEHT MOJISIpU3aIIN?

21 O6mwsacHuTE 3aK0H bproctepa?

22 O0BsicHUTE 3aKOHBI OTPAXKECHUS U TIPETIOMIICHUS?

23 YTo Takoe MOJHOE BHYTPEHHEE OTpaKeHHUE?

24 OOBscHUTE XOI 3aBUCUMOCTH KO3 (dUIIMEHTAa OTPaKEHUs OT YyIJa
MaJICHUS?

25 OOBsICHUTE XOJ 3aBUCHUMOCTH KOI(PUIIMEHTA MPEIOMIICHUS OT YIJia

nageHusd?

Pazgen aucnumianHbl  JgadoparopHas  pabdora  «McciaenoBanme
3aBHCHMMOCTH Y/eJbHOro Kod(hduiueHta 3aTyxaHusi, BHOCHUMOI0 H3ruOOM

CBE€TOBO/Ia OT €ro paamyca»



26 Uto Takoe MHOIOMOJOBBII CBETOBO?

27 Yto Takoe OJHOMOIOBEIN CBETOBO?

28 Yem otiMuaeTrcs U3aydeHue ABYX JIUH BOJH A=0.67 MkM 1 A=1.3 MKM?
29 Yto Takoe 3akoH byrepa?

30 Ot 4dero 3aBUCHUT 3aTyXaHHE WHTCHCUBHOCTU M3JIyYCHHUS B ONTHUYECCKOM
BOJIOKHE?

31 Yto Takoe k03pPHUIMEHT 3aTyXaHus?

32 O0BsicHUTE XOJ] TOTYYEHHON 3aBUCUMOCTH KO3 dUIlMeHTa 3aTyXaHus?

Pa3gen aucuuniimHbl jJgadoparopHas padora «KauyecTBeHHbIN aHAJIU3

MOJ0BO# CTPYKTYPbI BOJIOKOHHBIX CBETOBOJI0B»

33 Uto Takoe MHOIOMOJIOBEIN CBETOBOI?

34 Yto Takoe 0JHOMOIOBEIN CBETOBOI?

35 Yem otnmuaercs manydenue JIJ[ or CI0?

36 OOBscHUTE KapTHHBI HaAOMIOJaeMble Ha BBIXOJE MHOTOMOIOBOTO
cBeToBOJA.?

37 OObscHUTE KapTUHBI HaOMIOaeMble Ha BBIXOJIE MHOTOMOJOBOTO

cBetoBoa.”?

Pazgen aucuunianHbl JadopatopHas padora «HHTepdepeHnus u
KOTePEeHTHOCTh (HA0/I0lecHHEe SIBJICHMS HHTepQepeHIUuH, OLEHKA JIHHbI

KOT'ePEHTHOCTH)»

38 Ipunamun padoTe nHTEphepomerpa Maxa-Ilenmepa?

39 Ipu kakux ycioBUsX HaOMOAaeTCs MHTEpPepeHIIMOHHAs KapThHA?
40 Yo Takoe mpoCcTpaHCTBEHHAs KOTEPEHTHOCTH?

41 Yrto Takoe BpeMeHHask KOTEPEHTHOCTh?

42 Yto Takoe JIMHA KOTEPEHTHOCTH M CTEIIEHh MOHOXPOMATHYHOCTH ?



Paznes aucuMiuiuHbl JadopatopHasi padora «IKCIEPUMEHTAIbHOE

ompeacjgacHue YHCJI0BOM AllePTYPLI BOJJOKOHHBIX CBE€TOBO/10.»

43 Yto Takoe MHOTOMOJIOBBIM CBETOBOJ?
44 Y10 Takoe 0JHOMOJOBEIN CBETOBOJ?
45 Yto Takoe NA?

46 O6bsacaute MmeToauKy usmepenus NA?

47 Yem otnmuaetcs uznydenue JIJ or CI1.?

IHIxana ouenuganusa: 3 danivHas.

Kpumepuu ouenusanusa (Huxnceciedyroujue Kpumepuu OUEeHKU
AGNAIOMCA NPUMEPHBIMU U MO2YHL KOPPEKMUPOBAMbCA):

3 6as1a (MM OIEHKA «OTJMYHO») BBICTABIISIETCA 00yJaronemMycsi, eciu
OH TMPUHUMAET aKTMBHOE ydacThe B Oeceje MO OONBIIMHCTBY OOCYXKIAEMBIX
BOIIPOCOB (B TOM YHCJIE CAMBIX CIIOXKHBIX); I€MOHCTPUPYET CPOPMUPOBAHHYIO
CIIOCOOHOCTH K JUAJIOTMYE€CKOMY MBIIICHUIO, MPOSIBIISIET YBAKEHUE U MHTEPEC K
WHBIM MHEHUSIM; BJaJiceT TIyOOKMMU (B TOM YHCJE JONOJHUTEIbLHBIMU)
3HAHMSIMH ~ TI0  CYIIECTBY  OOCYKJAaeMbIX  BOIPOCOB,  OPAaTOPCKUMU
CIIOCOOHOCTSIMM W TpaBUJIaMU  BEJCHHS TIOJIEMHKH; CTPOHUT JIOTHYHBIE,
apryMEHTUPOBaHHbIE, TOYHBIC U JJAKOHUYHBIC BBICKA3bIBAHUS, COMMPOBOKIAEMbIC
APKUMHU MPUMEPAMHU; JIETKO U 3aMHTEPECOBAHHO OTKJIMKAETCS HAa HEOKUJIaHHbIC
paKkypchl Oecellbl; HE HYXIAeTCsd B YTOUHSIONIMX W (WJIK) JIOMOJTHUTEIBHBIX
BOIIPOCAX MpernojaBaTess.

2 6aj1a (MM OIlEHKA «XOPOII0») BBICTABIISCTCS 00ydaromemMycs, eCiu
OH TMpUHHMMAET ydyacThue B oOcyxjaeHuu He wmeHee 50% IMCKYCCHOHHBIX
BOIIPOCOB; MPOSIBIIIET YBAXKEHUE U UHTEPEC K MHBIM MHEHUSM, JI0Ka3aTEeIbHO U
KOPPEKTHO 3allMIIAET CBOE MHEHUE; BJIAJICET XOPOIIMMHU 3HAHUSIMU BOIPOCOB, B
00CYXJIEHUHU KOTOPHIX TPUHUMAET Y4aCTHUE; YMEET HE CTOJbKO BECTH MOJIEMUKY,
CKOJIbKO y4acTBOBaTh B HEH; CTPOUT JIOTMYHBIE, apPryMEHTHUPOBAHHBIE

BbICKA3bIBAHUS, COIIPOBOXIAACMLBIC MMOAXOAAINIMMHU IIPpUMCEpaMHU; HC BCEraa



OTKJIMKAETCSl Ha HEOXKHJIAHHBIE PaKypChl O€Ce/bl; HE HYKIACTCS B yTOUHSIOIINX
Y (WIKM) TOMOTHUTEIBHBIX BOMPOCAX MPENnoaaBaTels.

1 ©Oana (MM  OIEHKA  «YAOBJETBOPHUTEJbHO»)  BBICTABISICTCS
oOyuarolemMycs, €cid OH IMPUHUMAeT ydacThe B Oecene MO OJHOMY-ABYM
HanOoJiee MPOCTHIM OOCYXKIAEMBIM BOIPOCAM; KOPPEKTHO BBICIYIIMBAET MHbBIC
MHEHUS, HEYBEPEHHO OPUEHTUPYETCS B COJACPKAHUU OOCYKIAEMBbIX BOIPOCOB,
Mopoil Jomyckass OIIMOKW; B MOJEMHUKE MPEANOYUTAECT 3aHUMaTh MO3UIIUI0
3aMHTEPECOBAHHOTO CIYIIATENs; CTPOUT KpaTKUe, HO B IEJIOM JIOTHYHbIE
BBICKA3bIBAHUS, COMPOBOXKJAEMble HauOoOJee OYEBUIHBIMH TMPUMEPAMHU;
TepSAETCS TPU BOBHUKHOBEHUU HEOXKHUJAHHBIX PaKypcOB Oece/ibl U B 3TOM Clly4yae
HY>KIA€TCS B YTOUHSIOIINX U (MJIM) AOTOJHUTEIBHBIX BOIIPOCAX MPEMOAABATEIS.

0 OamioB (WM OLIEHKA «HEYAOBJIETBOPUTEIbHO») BBICTABISICTCS
oOy4JaroniemMycsi, €Cii OH HE BIIAJICET COJCpPKAHUEM OOCYKJIaeMbIX BOIPOCOB
WM JIOMyCKaeT rpyObie ONMTMOKH; MacCUBEH B 00OMEHEe MHEHUSIMU UJTU BOOOIIE HE
y4acTBYeT B JUCKYCCUH; 3aTPyAHSETCd B TOCTPOCHUU MOHOJOTMYECKOIO
BBICKA3bIBaHUSI W (WJIM) JIOMYCKAaeT ONIMOOYHBIE BBICKA3BIBAHUS; IMOCTOSIHHO

HY>X/1a€TCSl B YTOUHSIOIMIMX U (WJIK) AOMOJHUTEIBHBIX BOIIPOCAX MPENoJaBaTes.

1.3 IIPOU3BO/ICTBEHHBIE 3A/[A9H (ananozuuno oghopmaaiomcs
6ce KOMNEmeHmHOCMHO-0OPUEHMUPOGAHHbIE 3a0a4u, 6 MOoM Yucie Kelic-
3a0ayu u CumMyayuoHHvle 3a0ayu; Moym Oblmb CHMPYKMYPUPOEAHbL NO
memam (pazoenam) OUCUUNIUHBL, KAK NOKA3AHO HUJICe, WU MO2Ym 0Oblmb
npugedensvl 6 yeaom no oucyuniune (0e3 yKazaHua HomMepoe U HAUMeHOBAHUIL

mem (pazoenos) OUCUUnIUHbL)).

Ilpouzeoocmeennasn 3a0aua Ne 1
Haiitu xosddumment mnpoxoxnenus T U creneHp mnosispuzanuu P,
MIPEJIOMJICHHBIX TPU MaJCHUM €CTECTBEHHOTO CBETa Ha cTeko (m=1,5) moxa yriom
I=45°.yueit

Ilpouseoocmeennasn 3adaua Ne 2



Crenenp noisipu3alMy 4YaCTHYHO MOJspu3oBaHHOro ceera P = 0,25. Haiitu
OTHOUIEHWE HWHTEHCUBHOCTH MOJSPU30BAHHOM COCTABIISIIOLIEN 3TOr0 CBETa K
MHTEHCUBHOCTH €CTECTBEHHOM COCTABIIAIOIICH.

Ilpou3eoocmeennasn 3a0aua Ne3

Paccrosiaue 6 Mexny ¢pokycamu 0ObEKTHBA U OKYJIsIpa BHYTPU MUKPOCKOIIA
paBHO 16 cM. DokycHOe paccTosiHuE 00beKTHBA paBHO 1 MM. C KakuM (pOKYCHBIM
paccrostaueM f, cremyer B3sITh OKyIsIp, 9TOOBI MTOTYyYUTh yBemdenue ['=5007

[IpuBeCTH PUCYHOK.

IlIpouszeoocmeennasn 3aoaua Ned
ToyeyHbli HMCTOYHUK CBE€TAa HAXOJAWUTCS HA TJABHOM OITHYECKOM OCH
cobuparoieii .mumbl ¢ GOKYCHBIM paccTossHueM F=6 cM Ha paccrosHuu 0=4 cMm oT
Hee. Ha xakom paccTosiHMM @ OT JIMH3BI MO Ty K€ CTOPOHY, YTO M HCTOYHHK,
HEOOXOJIMMO TOCTAaBUTh IIOCKOE YEPKAJIO, YTOOBI MO APYTYyI0 CTOPOHY JIMH3BI
CYIIIECTBOBAJIO ACHCTBUTEILHOE H300paKCHE UCTOYHMKA Ha paccrosHuu =12 cm

OT JinH3bI? [IpuBECTH PUCYHOK.

Ilpouszeoocmeennas 3adaua NeS

[ToBepx BBIMTYKJIOr0 cepruecKoro 3epkana paanycom KpuBuszHbel R =20 cm
HAJIWIM TOHKUW cJoW Bojbl. OmpenenuTts TiiaBHOE (DOKYCHOE pacCTOSHUE TaKoun
CUCTEMBI.

Ilpouszeoocmeennasn 3adaua Ne6

Ila myTM 94aCTMYHO MOJIIPU30BAHHOIO IyYKa CBETA MOMECTHIM HHKOJIb.
[Ipn moBopoTe HUKOJS Ha yroia o = 60° U3 MOJOKEHUS, COOTBETCTBYIOLIETO
MaKCUMaJbHOMY TIPOMYCKaHHUIO CBETa, HMHTEHCHUBHOCTHb IMPOIIEAUIET0 CBETa

yMeHblmiach B 1 = 3,0 paza. HaliTu crenens nosisipu3alny NaJarolero CBeTa.

Ilpouszeoocmeennas 3aoaua Nel
[Mpu okymsipe ¢ pokycHbiM pacctosHueM fox =50 MM Teneckon maer
yriioBoe yBenumueHue [1=60. Kakoe yrimoBoe yBenuuenue [, mact oauH

00BEeKTUB, eciu yOpaTh OKYyJIsIp U paccMaTpuBaTh JE€HCTBUTEIHLHOE



u300paxkeHue, CO3JaHHOE OOBEKTUBOM, HEBOOPYXKEHHBIM TIJIa30M C

pPacCTOSIHUS HAUJIy4IlEero 3peHus?

Ilpou3eoocmeennasn 3a0aua Ne
B ¢oxanbHOM MI0CKOCTH IBOSKOBBITYKIION JIMH3BI PACIIOJIONKEHO MIIOCKOE
3epkaiio. [IpeqMer HaxoauTCs iepe TUH30M Mex Ay (POKYCOM U IBOMHBIM

doxycHbIM paccTostHreM. [locTpouTts n300paxeHune npeaMera.

Ilpou3eoocmeennasn 3a0aua Ne9
Jlyna, npeactaBisdiomas co00il TBOSKOBBITYKIIYIO JIMH3Y, U3TOTOBJIEHA
U3 CTeKJa ¢ MmoKa3aTreseM npejaomiieHus N = 1,6. Panuycel kpuBusHbel R
MMOBEPXHOCTEN JIMH3BI OAWHAKOBBI U paBHBI 12 cM. OnIpenenuTh yBEIUYCHUE

I' mynsl. [IpuBecTH puCyHOK.

Ilpouszeoocmeennasn 3aoaua Nel0
KosddurueHT mormomenust U3JIy4eHUs B akTHBHOM cpene coctapiser 0,1

-1
cM . Bo CKOJIBKO pa3 yMEHBIINTCS UHTEHCUBHOCTDH U3YyUCHHUS MPU MPOXO0XKICHUN

nyta | (10 cm, 100 cm).

IHIxana ouenuganusa: 3 danivHas.

Kpumepuu ouyenusanua (Hudicecnedyouwjue Kpumepuu OUeHKU
ABNAIOMCA NPUMEPHBIMU U MOZYH KOPPEKMUPOBAMbCA):

3 6a/u1a (MU OlIEHKA «OTJIMYHO») BBICTABIACTCA 00ydYaroIeMyCs, €ClIn
3ajjaya pelleHa MPaBWIbHO, B YCTAHOBJIEHHOE IPENOJaBaTeleM BpeMsl WM C
OTEPEKEHNEM BPEMEHHU, TMPU ITOM OOYYaIOUIMMCS MPEATIOKEHO OPUTHHAIBHOE
(HecTaHmapTHOE) peIIeHue, WM Hambojee dS(PQPEeKTUBHOE peIICHHE, WIH
HauboJiee paloHaIbHOE PEeLIeHHEe, NN ONTUMAJIbHOE PEIICHHUE.

2 0aju1a (UM OLIEHKA «XOPOIIO0)») BBICTABIAETCS OOydYarolIeMycs, €cliu
3aJja4ya pelieHa NpaBuibHO, B YCTAHOBJIECHHOE IMIpernojaBaTesieM BpeMsi, TUTIOBBIM

CHOCO6OM; AO0IIYCKACTCs HAIINYINC HCCYIICCTBCHHBIX HEAOYCTOB.



1 ©6ann (W oOUEHKAa «YAOBJIETBOPHUTEIbHO»)  BBICTABIISCTCS
oOyuaromemMycs, €cid Tpu  pPEIIeHUH  3aJaud  JOMYIICHbl  OLIMOKHU
HEKPUTHUECKOTO  XapakTepa W (WIM)  TPEBBIIIEHO  YCTAHOBJIEHHOE
IIPENOAABATENIEM BPEMSL.

0 0amioB (MIM OIEHKA «HEY/AOBJIETBOPUTEJIBHO») BbHICTABIIACTCA
oOyuarolemycs, €ciau 3ajaya He pelIeHa WM IpU €€ PEIICHUH JOMYLICHbI

rpyOble OIINOKHU.

1.4 BOIIPOChI H 3AJAHHA B TECTOBOH ®OPME
(opopmnarwomea oOHuUM u3 08yX YKA3AHHBIX HUMCE CROCO006: TUO0 00uUM
nepeuHem no Kaxycooul KOHMPOIUPyemou meme, aubdo no eapuanmam (He

MeHee 08yX) HO Ka)3cooil KOHMPOJIUpyemoi meme).

2 OIHIEHOYHBIE CPEJICTBA J1JIsI TIPOMEXYTOYHOM
ATTECTAIIUU OBYYAIOUIUXCHA

2.1 TEMBI KYPCOBBIX PABOT (npu nanuuuu Kypcoswvix padoom
(Kypcoevix npoexkmos) ¢ YII)

IHIkana oyenuganus Kypcoswvix pavom (uau Kypcoewvix npoekmoeg): 100-
oannvhas.

Kpumepuu ouenueanua (nudceciedyrwujue Kpumepuu OyeHKU
ABNAIOMCA NPUMEPHBIMU U MOZYH KOPPEKMUPOBAMbCA):

85 oOammoB wm 0OoJjiee (WM OIEHKA «OTJIHYHO») BBICTABIISCTCS
oOy4aromiemMycsi, eci TeMa KypCcoBOM pabOThl pacKphITa MOJHO U TIIyOOKO, Ipu
9TOM YOCIAWTEIIbHO W apTryMEHTHUPOBAHHO W3JI0)KEHA COOCTBEHHAS ITO3MITHS
aBTOpa MO PacCMaTPUBAEMOMY BOTMPOCY; KOPPEKTHO BBIMOJIHEHBI HEOOXOIUMBIC
pacyeTbl W CIelaHbl apryMEHTHUPYEMbIE BBIBOJBI IO pe3yibTaTaM pacyeToB;
MOCTPOCHBI HEOOXOJMMBIC CXEMBl M TpauKH, MPOBEJACH aHAIU3 IOJYYCHHBIX
pE3yNbTaTOB, KypcoBas paboTa JEeMOHCTPHUPYET CIIOCOOHOCTH aBTOpa K

COIIOCTABJICHUIO, aHAIN3Y U 0000IIEHNIO; CTPYKTYpa KypCcOBOI pabOThI UeTKast U



JIOTUYHAS; U3Y4eHO OOJBIIOE KOJIWYECTBO AKTYalbHBIX MCTOYHHUKOB, BKITFOYAs
JOTIOJTHUTEIHHBIC WCTOYHHUKH, KOPPEKTHO CJENaHbl CCHUIKA Ha WCTOYHUKH,
OCHOBHBIC TIOJIO)KEHMSI JIOKa3aHbl; CIeJaH OOOCHOBAaHHBIM M yOEIUTENIbHbIN
BEIBO/A; C(OpMyIupoBaHBI MOTHBUPOBAHHBIC PEKOMEHJIAIIWW; BBITIOJHEHBI
TpeboBaHUs K 0OPMIICHUIO KyPCOBOM pabOTHI.

70-84 6a/10B (MJIM OIICHKA «XOPOI0») BBHICTABIISIECTCS 00ydYaroIeMycs,
eclii TeMa KypcOBOW palOThI pacKphITa, CleJaHa MOMBITKA CaMOCTOSTEIHHOTO
OCMBICJICHUSI TEMBbI;, CTPYKTypa KypcOBOM palOOThl JIOTHYHA; KOPPEKTHO
BBITIOJTHEHBI PACYeThl; IMOCTPOSHBI CXEMbl M TpaduKd, W3YyYCHBI OCHOBHBIC
WCTOYHHUKH, TIPaBUIBLHO OQOPMIICHBI CCBUIKM HA WCTOYHUKH, OCHOBHBIE
MOJIOKEHUS U BBIBOJI HOCAT JIOKa3aTEIbHBIM XapaKTep; CleaHbl PpEKOMEHIAINH;
UMEIOTCSl HE3HAUYUTEIbHBIE MOTPEIIHOCTH B COJAEpXKaHUU U (Wiu) 0pOpMIICHUN
KypCOBOM pabOTHI.

50-69 6GaoB (MM OlIEHKA «YJOBJETBOPHUTEJIbHO0)») BBHICTABIISICTCS
oOyyaroiemMycsi, eclii TeMa KypcOoBOM palOOThl pacKpbiTa HEMOJHO W (WUJK) B
U3JI0)KEHUHM TEMbl UMEIOTCS HEJOUYEThl U OIMMOKH; OTMEYAIOTCS OTCTYIUICHUS OT
PEKOMEHJIOBAaHHOW CTPYKTYpPhl KypCOBOH paOOTHI, BBIMOJHEHBI OCHOBHBIC
pacyeTbl; KOJIMYECTBO U3YYEHHBIX HMCTOYHHKOB MEHEE PEKOMEHIYEeMOTo,
C/IeJIaHbl CCHUIKM Ha UCTOYHUKU; BHIBOJ] C/I€JIaH, HO UMEET MPU3HAKU HETIOJTHOTHI
W HETOYHOCTH; PEKOMEHIAIIMU HOCIT (GOpMaIbHBIN XapakTep; HNMEIOTCS
HEJIOUETHI B COJIEPKaHUK U (MiIM) 0(OPMIICHUH KYPCOBOM paOOTHI.

49 ©fa/uioB M MeHee (WM OICHKA «HEYJOBJIETBOPHUTEIbHO»)
BBICTABIIICTCS OOyYalomeMycsi, €ClTd TeMa KypCOBOW pabOThI HE pacKpbiTa U
(W) B UMBIIOKEHUHU TEMBI HMMEIOTCS TpyOble OIMMOKH; CTPYKTypa KypCOBOM
paboThl HEYeTKas WM HE OMpeeNseTcs BOoOIIe; pacueThl HEe BBHITIOJHEHBI WJIH
BBITIOJIHEHBI C TPYOBIMU OIIMOKAMH, KOJUYECTBO H3YYCHHBIX HCTOYHUKOB
3HAYMUTEILHO MEHEE PEKOMEHIYEeMOTO, HEMPaBWIbHO CJIElNaHbl CCBHUIKM Ha
WCTOYHHUKHU WJIM OHU OTCYTCTBYIOT; OTCYTCTBYET BBIBOJI WJIM aBTOP MCIBITHIBACT
3aTpyIHEHHsS] C BBIBOJAMHU; HE cCOOMIoAaroTcs TpeboBaHUS K O(DOPMIICHHIO

KypCOBOM pabOTHhI.



2.2 BAHK BOITPOCOB U 3A/TAHHH B TECTOBOH ®OPME

Bonpocsl B 3akpbiToii popme

1.

Yem onepupyeT reomeTpuueckas ontuka?

Bb|6epme OAVH NAW HECKONbKO OTBETOB:

a. [NoHATMEM OTAENbHbIX CBETOBbIX nyueﬁ.
b. MogunHAeTCA 33KOHaM NPEAOMAEHMNA W OTPaXeHUA.
¢. [NoHATHEM CBETOBBIX leLIEﬁ HE3aBUCUMBIX APYT OT APYTa.

d. [ToHATUAMY BONHOBOW ONTUKMW.

Yto Takoe ceBeToBOW Ayu.?

BoibepuTte 0AMH OTBET:

a. Qusnueckuii obpas.

b. VznyueHue doHaps

C. VIanyueHue nasepa

d. ABCTpaKTHOE MaTeMaTyecKoe NoHATHE.

e. ianyueHue npoxektopa

YTto Takoe reoMeTpuUecKan onTuka?

Bribepute oauH OTBET:

a. BonHosas ontuka

b. MNpeaencHbIA Chyyait peanbHOM BOHOBOW ONTUKW, COOTBETCTBYHOLLWIA MCUe3atoLLe Manov ANMHe CBETOBOW BONHbI
¢. He npeaenbHbli Ciyuail peanbHOW BONHOBOW ONTUKW.

d. HeauHevHas ontuka

e. KeaHToBas onTvka



LeicTBUTeNbHBIA NYTh PaCNPOCTPaHeHKA ceeTa (nyu) ecTb NyTh, A8 MPOXOXAEHMA
KOTOPOro CBeTy TpebyeTca MUHMMAaNbHOE BPeMA MO CPABHEHUIO C H0OBIM APYTUM

MbICAUMbBIM NYyTEM MEXIY TEMU XE TOUKaMW.

Boibepute oanH OTBET:

BepHo

HegepHo

[OMOLIEHTPUYUECKNIA MYUOK.

Boibepute oauH oTeeT:

a. [yyok nyueit OT CONHUA.

b. MNyuok Ayuyen BLIXOAALMX U3 OAHOW AMHUN.
c. [yyok nyuel nazepa.

d. MNyuyok nyyer BbIXOAALLMX U3 OAHOW TOUKMW.

e. [yyok nyuert OT NPOXeKTopa.



CTUrMaTHHECKIE MI00DINEHUA.

BesSepuTe 0aMH OTEET:

3. MIz00pakerA COXPIHRIOLLME
TOMOUEHTPHSHOCTE NPY OTPIXERNAN

WK NPEACMASHN NySKa. ,l

b. V200p3xeHMA HE COXPAHRAKIWME
FOMOUERTPHYROCTE NPH OTPIKEHMN WAk

NPEAOMASHAK NYHKS.

.

LY



3aKOH B3aUMHOCTU UAK O6paTMMOCI'IA CBETOBbIX nyueﬁ.

Boibepute OAMH UAN HECKONIbKO OTBETOB:!

a. He BbINO/IHAETCA NPU OTPaXeHUy CBETOBLIX NYUei.

b. He BINONHAETCA NpY NPeAOMAEHWM CBETOBbIX NYUEN.

C. He BbINOAHAETCA NPU NPOXOXAEHWUM UEepes ONTUYECKUE 31eMeHTbI
d. BoinoaHseTCA Npy NpenoMaeHn CBETOBbIX NyUeid.

e. BoinonxHaetca Nnpu oTpaXXeHW CBETOBbIX nyueﬁ.

dopmyna ni/a; + nz/az =(nq - nz)/R

BoibepuTe 0AUH WK HECKO/IbKO OTBETOB:

a. ONWCLIBAET UTO a5 NPW 33aHHbIX NapaMeTpax 3aaauv (ny, ns, R)
3aBUCUT TOILKO OT @y,

b. Cnpaseanuea ansa n060ro nyua
¢. Cnpasefnvea Ana A1060ro nyya napakcuanbHOro nyyka.

d. OnucbiBaeT UTo, TOMOLIEHTPUUECKUIA MYUYOK NP NPENOMAEHUN Ha
chepuueckort NOBEPXHOCTU HE OCTAETCA TOMOLIEHTPUUYECKUM.

e. OnucebiBaeT uTo, I'OMOU,eHTpMLIeCKVIﬁ MYy4YOK Npwv nNpenoMieHnn Ha
c¢epmuecxoﬁ NOBEPXHOCTK OCTAETCA NIOMOLIEHTPUYECKNM.

@®opmyna ni/as - ny/a; = (ng - ny)/R onuceieaer

Bbl6epMTe OAWH WK HECKOJIbKO OTBETOB!

a. OTpaxeHue Ha chepnueckor NOBEepXHOCTU

b. npenomneHune Ha chepruecKkor NOBEPXHOCTH

c. bopmMmyna cnpaeeanviea AN He NapakKCuanbHbIX MYYKOB

d. oTpaxeHue Ha chepuueckor NOBEPXHOCTH, eCM NONOXUTL Nz = - Ny

€. NPeNoMAEHIUE Ha CHEPUUECKOW NOBEPXHOCTH ECAKM Ny = N;



10.

3aKOH NpeNoMAeHUa TOBOPUT, UTO

Boibepute 0MH WY HECKONbKO OTBETOB:

a.nysini=nzsinr
b.sini/sinr=vy /v, raei- yron nageHuns, r - yroa NpenomaeHus
c.nsini=nqgsinr

d. Myy NaaaroLmnii U Iyd NPEAOMAEHHbIV 1EXAaT B OAHOW NAOCKOCTY Ha3bIBAEMOM MAOCKOCTHIO
nafeHus, KOTopas 06pa3oBaHa NajatoLLnM NYYOM ¥ HOPMANbK BO3BEAEHHOW B TOUKE NageHns

e.sini/sinr=vs/vy
11.

ABCONOTHBIN NOKasaTenb NPENOMAEHUA 3TO

Boibepute 0AWH MK HECKONbKO OTBETOB:

a. - BeIMUMHA PaBHaa OTHOLLEHWHD rPYNNOBLIX CKOPOCTeW CBeTa (31eKTPOMarHUTHBIX
BOJIH) B JaHHOW Cpeje v BakyyMe.

b. - BEAMUMHa paBHas OTHOLLEHWIO FPYNNOBbIX CKOPOCTel CBeTa (3NeKTPOMarHMUTHbIX
BOJIH) B BaKyyMe 1 JaHHOW cpeje.

C. - BEIMUMHa paBHaa OTHOLUEHWID $a30BbiX CKOPOCTelt CBEeTa (31eKTPOMAarHUTHbIX
BOJIH) B BaKyyMe W AaHHOW cpejae.

d. - BEeAMUMHa paBHasa OTHOLWEHUI $asoBbiX CKOPOCTEl CBeTa (31eKTPOMarHuTHbIX
BOJIH) B JaHHOWN CPeAe U B BaKyyme.

12.

OTHOCKTENbHDbIWA NOKa3aTenb NMpeaoMIEHUA PaBeH OTHOLWEHWUHD

abCONKOTHLIX NOKa3aTenei NPenoMAEHNS.

Bb|6epme OAVH WK HECKO/IbKO OTBETOE!

a.Nyz=nz/ny

b. N24

nz / N
C.Ni=ny/n;

d. N2q

ni /nz



13.

B cayuae (@, > 0) TOuka, UMeHyemasa u3sobpaxeHueMm, eCTb AeCTBUTENbHO TOUKa

nepeceuyeHns NpeaoMAeHHbIX nyyein. Takoe nsobpaxeHne HasbiBaeTca delicmeumensHeIM.

Boibepute oavH OTBET:

BepHo

HesepHo

14

DOKycoM chHepUUECKOi MOBEPXHOCTM HA3bIBAETCA TOUKA, B KOTOPOW CXOAATCA nocne
NPEeNoMAEHWA NapannenbHbie AYyun (T. €. Ayuy, MAyLIMe 13 BECKOHEUHO YAANEHHOW

Toukm) n f; = 5.

BoibepuTe 0aMH OTBeET:

BepHo

HegepHo

15

B cayuae (a> < 0), oueBMAHO, NpenOMAEHHBIE YUy, MAyLLIKE BO BTOPOW Cpeje, OCTatTca
PacXoAslMMUCA U peanbHO He nepecekarTcs. B 3ToM ciyuae HasBaHue u3obpaxeHus
OTHOCUTCA K TOW BOOBpaxaeMon TOUKe, KoTopas NpeAcTaBnaeT coboi MeCTO nepeceyeHuns

npeAnonaraeMoro NPoACXEHUA NPEAOMAEHHBIX NyUel. Takoe n306paXeHne Ha3blBaeTCa MHUMbIM.

Boibepute 0auH OTBET:

BepHo

HesepHo

16.

Dokycom chHepuueckor NOBEPXHOCTU Ha3bIBAETCA TOUKE, B KOTOPOW CXOAATCA nocne
NPenoOMAEHUA NapannenbHble Nyuw (1. e. Ayumn, nayuine u3 6ECKOHEUHO YAANEHHOM

Toukm) u f /f1 =-na / nq.

BoibepuTe 0AWH OTBET:

BepHo

HeeepHo



17

Q@opmyay 1 /a3 +1/a; =2 /R MOXHO NPUMEHUTL U K CAYUSHD OTPaXeHus.

Buibepute OAWH OTBET:

BepHo

HesepHo
18.

306paxeHune TOUKM B NAOCKOM 3€PKane MHUMOE ¥ CUMMETPUYHO PaCcNONOXEHHOE U 01 = a5 .

Boibepute 0auH OTBET:

BepHo

HesepHo

19.

7y

L

——— — L), B — — — — — V— V—— — v— v—

OnpeaenuTb TOUKy GOKyCa

Bbl6epme OAVH UKW HECKO/IbKO OTBETOB.

a.Fs
b. Fy
c.Fy
d.L

ek
f.S

g.N
h. N



20.

Ty

)3

—— — ), I — b —— — —— —— ——— — v— v

Onpegenntb TOUKy dokyca

Boibepute OAVH AU HECKO/IbKO OTBETOB:!

a.Fa
b. F;
c.Fr
d. L

e. b
f.S

g.N

h. N

21
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[eOMETPUUECKOE MECTO ToUeK Fi F;'... 0BpasyeT chepruyeckyo NOBEPXHOCTb C

paauycom |R - fi] (Ha puc. f; < 0), KOHLEHTPUUECKYHD C NpenoMAastoLLel chepo

(c ueHTpoM B Touke O). 3Ta NOBEPXHOCTb HOCUT HasBaHWe nepedHeli GoKabHOU NosepXHOCMU.

BoibepuTte 0AVH OTBET:

BepHo

HeeepHo

22,

7y

)

——— ) W S— — —— — — — W—— —— — v—

Paauyc 3aaHer ©okanbHOW NOBEPXHOCTY PaBeH -

Boibepute 0avH OTBET:

a.f
b. IR - f4
C. |f2 - R]
d. f,

23.



OTHOWeHMe TMHERHbIX pa3mepos nsobpaxeHus (2 = AzB2) u npeamerta (y1 = A1B;7) HocuT

HasBaHue AuHeliH020 UAW nonepe4YHo20 YEEAUUEHWA V= y1/y2. YeenuueHue noaoXuTeNsHo -

BoibepuTte OAuH OTBET:

a. ecnuv usobpaxeHue nepesepHymoe

b. ecin nsobpaxeHwe npamoe

24,

COOTHOLWEHWEe __ HOCUT Ha3BaHue meopemsl ﬂaepaH)Ka = reﬂbMZOﬂqu.

BuibepuTte oauH OTBET:

a. Y1haUuq = Yoniup
b. yaniuq = y1nau;
C. y1N4COS Uy = YoNpCOS Uz
d. Yiniuy = yanauz

€. y1nsin uq = yzN,sin U

25



2
3
4
5

6
7
8
9

TEOPHUH

Cuctema chepuueckux NOBEPXHOCTEV Ha3bIBAETCA YeHMPUPOBAHHOU, €CK UEHTPbI
BCEX NOBEPXHOCTEN NIEXAT Ha OAHOV NPAMOW, KOTOPAas Ha3biBAETCA 21A8HOU

onmuy4eckol 0CbH CUCTEMBI.

-

Ang U,GHTDMDOB&HHOV: CHUCTEMDI ﬂOBerHOCTel;‘\ COXPaHAeT au Cuay U TeopemMa

JNlarpanxa — lefbMronbua, T. €. y1NqUy = YoNaUs = y3Nsus = .7

Boibepute oavH OTBET:

d. HET HE COXPaHAET

b. coxpaHser

Bonpocsl B oTKpbITO# hopMme.

. @okychl cheprudecKoii MOBEPXHOCTH -.

. 3aKOH B3aMMHOCTH WJIM OOPaTUMOCTH CBETOBBIX JIyUEH -.

. 3aKOH NPEJTOMIICHHSI CBETOBBIX JIy4Eii- .

. [IpeacraBnenne reomeTpuyueckas (JiydeBasi) ONTHKA - .

. [leHTprpOBaHHAasA ONTHUYECKAS] CUCTEMA - .

. I3o0pakeHne B TOHKOM JIMH3E. Y BEIUYCHUE - .

. IneanbHbIe ONTUYECKUE CUCTEMBI - .

. MeToapl HaXOKAEHUs KapAUHAIBHBIX TOYEK - .

. Pacnipoctpanenun cBeTta CKBO3b TpaHHUIy ABYX Cpel B pamkax O — M

CBCTa.

10. ®opmynel Openens - .



11. Tlonmspu3aumst cBeTa HpPU MPOXOKIAECHUU UYEepe3 TpaHully JABYX
JTUDJIEKTPUKOB - .
12. 3akon bproctepa - .
13. SIBneHne MOJIHOTO BHYTPEHHETO OTPAKCHHS - .
14. OnTryeckue BOJIOKHA - .
15. CrioHTaHHOE ¥ BBIHYKJIEHHOE U3TYyYEHHUE - .
16. Ilpunnmmne! ycunenus cBeta. IHBepcHst HACEIEHHOCTEH - .
17. TpexypoBHEBbIE U YETHIPEXYPOBHEBAsI CXEMbl MOJYUYECHUS WHBEPCHOMN
HACEJICHHOCTH - .
18. Jlazep ycTpONCTBO MPHUHIIHAIT PAOOTHI - .
19. OTKpBITHIE pE30HATOPHI JTA3EPOB - .
20. 'ayccoBBI TyUKH - .
21. 3axon byrepa -.
22. HexorepentHble HenuHeWHble 3(dekTol. Hachilienue mnoriaomeHus.
MuorogoTtonHoe norioieHue. MHoropotoHHsiit HoTordhdexT. -
23. I'BI" ycnoBust pa3oBOro CHHXpOHU3MA - .
24. TlapameTpuyeckasi TeHEpaIus cBeTa. Y CJIOBHE BEKTOPHOTO BOJIHOBOTO
CUHXPOHU3MA.-

25. Beinyxnennoe komouHarmonnoe paccesinue (BKP) - .

BOHpOCbI HA YCTAHOBJICHHE ITOC/ICA0BATCIbHOCTH.
1.



CHabaum uHaekcamm 1 1 2 BeAMUMHbI, OTHOCALLMECS K ABYM noacucremMam, npuyem
LUTPUXOBAHHbIE BEAMYMHBI COOTBETCTBYHOT NPOCTPAHCTBY M306pa)KeHMl7l, a

HELITPUXOBAHHbLIE — NPOCTPAHCTBY OB BEKTOB

M

RE ey

4,4,
5t B o W

Boibepute OAMH UAK HECKONbKO OTBETOB:

a. Touku Hz  Ha - riaBHbie TOUKY 2 NOACKACTEMBI,

b. MB - 6okoBas ontuceckas oCb NEpPBOV NOACUCTEMBI.

¢. AG He napannenbHo F1B

d. D - y3n0Baa TOUKa BTOPOW NOACUCTEMBI

e. F uF QokanbHble TOUKM CUCTEMBL.

f. Touka C - Touka Ha 3aaHen GOoKanbHOW NAoCKOCTU 1 NOACUCTEMDI.

g. Toukn H 1 H - rnaBHbie TOUKU CUCTEMBI



CHabavm uHAEKCaMY 1 1 2 BENKUMHBI, OTHOCALLMECA K ABYM MOACUCTEMAM,
NPUYEM LUTPUXOBAHHbBIE BENMUMHBI COOTBETCTBYHOT NPOCTPAHCTBY M306PaXeHui,

d HEWTPKUXOBAHHbIE — NPOCTPaHCTBY 06BLEeKTOB

M

Bribepute 0AMH WK HECKONBKO OTBETOB:

a. ®okycHoe paccrosaHue cuctembl f = HF. f=f1 f2 /A
b.MpA =0, f= oo
¢. Bropoe dokycHOe paccTosHWe CUCTEMbI f=-fifa/A=-fifz/A=-f

d. Mpu coBnaaeHnm raasHbix NAOCKOCTeR Hy' v Hy, T. €. py 1 nipy ycnosum, uto f> = - f>, nmeem
1/f =1/ + 1/ f2, T.e. ONTMUECKaA CUNA COMPUKACAFOLLVXCA MH3 PaBHa CyMME ONTUUECKNX

CWUN COCTaBAAHOLLINX.

ellpnA=0, f=0.

Qopmyna nq(1/a; - 1/a;) = (N - 1)(1/Ry - 1/R;) cnpaseanvea anga -

Boibepute oavH OTEBET:

a. ANA BCEX BUAOB IMH3
b. Ana BCEX BMAOB NNOCKUX 3€PKan

C. ANA BCEX BWAOB MIOCKWX TPaHWLL Pa3AEN0B ABYX Cpes

d. Ana BCEX BUAOE COHEPUUECKMUX TPaHULL Pa3AEN0B ABYX CPEeA

€. ANA BCeX BUAOB COEepUUECKUX 3epKan



laycc (1841 r.) aan obLLyO Teoputo ONTUUECKuX cuctem. Teopua lNaycca ectb Teopus

WAeanbHOW ONTUUECKON CUCTEMDI, T.€. CUCTEMbI B KOTOPOA -

Boibepute 0AMH WK HECKObKO OTBETOB:

a. cobnaaeTcs TDEGOBBHME «TOHKOCTU>» CUCTEMBI W YUK
NOo-NpeXxHEMY NpeanonarakoTCa napakCaibHbiMK

b. BCAKOW TOUKEe NPOCTPaAHCTBa 06BLEKTOB COOTBETCTBYET B
naeanbHOW CUCTEME TOUKA NPOCTPaHCTBa U306paXeHun u
3TV TOUKW HOCAT Ha3BaHWe CONpAXeHHbLIX

C. COXpaHAETCA FOMOLUEHTPUUHOCTD NYUKOB W U306paxeHwe
reoMeTpuyecku nodobHo npeamety

d. KaXxa0V NPAMOW UAW NAOCKOCTY NPOCTPAHCTBa OBHEKTOB
AOMKHA COOTBETCTBOBATb CONPSAXEHHaA NpaMas Uan NA0CKOCTb
NPOCTPaHCTBa U306paxeHuin

e. ViaeanbHas onTuueckas cuctema MoXeT 6biTb ocyuwiecreneHa
C AOCTaTOUHbIM NPUBAMXEHMEM B BUAE LLEHTPUPOBAHHOW
ONTUUECKOW CUCTEMbI, €CAK OrPaHUYUTLCA 0BNACTBIO BEAU3H
OCK CUMMETPWW, T. €. NapakKCuaibHbIMK MyUYKamMn

B Chyuae€ HOPManbHOMO NageHwna Ha rpaHnLY pa3jena ABYX CPeA

g e L BT

Ana rpanvupbl (ctekno-so3ayx) n = 1,5
EL=lrg=72
BeibepuTe oAvH OTBET:
a.r’L=r’| = 8%
b.r%L=r?| = 6%
c.réL=r’| = 10%
d.r’L=r| = 4%



IIpn yrie nageHns ¢ = ¢ ( @5 - veon bprocmepa,

@p = arctgn2/n] = arctgn ) OTpakeHHEI1 CBET - ?

Boibepute oavH OTBET:

a. OTpa)KeHHBIfI CBET MIHEITHO IIOJIAPII30BAaH B IVTOCKOCTII IaACHIIA
b. OTpa)KEHHbIﬁ CBET MMEET KPYTOBYHO NOAAPU3aLnHD

80 orpaxcemmi’-l CBeT JIHEITHO IIOJIAAPII30BAH B IINIOCKOCTI,
nepuenmncyns{pnoﬁ IDTIOCKOCTII ITaACHITA

d. orpaxcennm‘i CBET IIMECT IUTHIITIMECKYIO ITOIAPII3AIIIIo



i BY | BT S|
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- 04
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2T v & @y
rpadIIKiI 3aBHCHMOCTH KO3 dueHTa

OTpaXECHIIA 7'2 OT VyIJia MaJACHHA

Boibepute 0AVH MAK HECKObKO OTBETOB:

alll- 72 [
b.l-72 ||
ci-r2L

d. Il - otBeuaeT KO3OOUUMEHTY OTPaXKEHWUSA
HEernonspu30BaHHOro CeeTa.

9
e.i-r<L

f. Il - KO3dDUUMEHT OTPaXeEHUSA PaBEH CpeaHEMY

apudmetnueckomy us ry?u ril



3a MEPY CTCIICHII MTOJIAPIIZAIIIII IIPITHATO OTHOIIICHIIC

Tresf
A=_L "I1009%

tme L u’ " - IHTEHCIIBHOCTIL,
cooTBeTcTRyomMIe KomnonerTam EL 1 E " . Bemramay

/| Ha3BEIBAKOT CIMENEHbLIO ROTAPUSAYUL.

Bb|6epme OAWH UK HECKOJIbKC OTBETOB!

a. Ana U3nyyeHUa NoaapusocBaHHOINO B MJIOCKOCTU
ﬂepFIEHAVIKynﬂpHOﬁ K MA0OCKOCTU NageHuns

A= -100%
b.
na ectectBeHHoro ceeta A= 0, 7. [L =/ ||

c. [lng w3nyueHus nonspusoBaHHoro B naockoct nagerus A= 100%

d. ns W3AYyUYEHNA NOAAPU3OBAHHOIO B MJOCKOCTH
nepneHAMKynﬂpHoﬁ K MJOCKOCTW NageHunAa

A= -50%
e. [Ang usnyueHus NoAApPU30BaHHOIO B MIOCKOCTU

nagenuns A= 50%



[pu NasieHnn ceeTa Noj yrnom bproctepa

Ed_]_: 2n IdJ__ 4n?

Eyr 1+n* Izp (1+n?)?
Lt -t 1) (1)

 4n? +(J'112 +1)2 - 4n? +(m2 +1)2

ITpu 7=1,5 (BO3AYX-CTEKI0) 4= ?

Buibepute 0AuH OTBET:

a. 4= - 16%,
b. A= - 8%,

c. 4=- 12%,
d. 4= - 10%,

10.



3aKOH NMpPenoMAEHWA rNacuT, UTo siny = sing/n.
Ecam n < 1, UTO UMeeT MeCTo Koraa CBeT ugaet
13 6osiee NpenoMNsIoLLEN Cpeabl B Cpesy MeHee
NPeoOMAAIOLLYIO (HanpuMep, U3 CTekna B BO3AYX),
TO BO3MOKHO TAKO€ 3HAYCHIIE YIJIa IMAJCHIIA (P, IIPH KOTOPOM
sing> 1, UTO He UMeeT CMbIC/A. YTON p, COOTBETCTBYHOLLNIA
YCIOBUIO SING = N, NPUHATO Ha3blBaTb KPUMUYECKUM
nnu npedeibHobIM. TPy 3TUX YCNOBUAX BECb CBET NMONHOCTHHO
oTpaxaeTca 0bpaTHO B NEPBYHO Cpesly, B COOTBETCTBUN
C UeM fiB/IeHNe HOCUT Ha3BaHWe NOJIHO20 BHYMPEHHe20 OMpPaxKeHUus.

Ymo 6ydem Habrodamecs eciu - ?

Beibepute 0AuMH UK HECKONbKO OTBETOB:
a. Ecav yron nageHvs 6onblue KPHTIMMECKOIO yIila TO, MaJaroniee I3 IYHIeHIIS

OyIeT NCIBITHIBATh NOJIHOE BHYTPEHHEe OTpaskeHIle OT TPaHHIIB! pa3jena.

b. Ecav yron nagerns meHblue KPHTIMECKOTO YITIa TO, AJalolliee IM3IydeHIe
OyIeT HCIBITHIBATE NOTHOE BHYTPEeHHEee OTPaKeHIe OT TPAHHIE! pa3/ena.

¢. Ecav yron nagexna MeHswe KPHTHYECKOIO yInla TO, majaromniee
II3IIY9CHIIC 6y11e‘r IIPEJIOMIIATECA II OTPAaKaTbCA OT I'PAHIIIEI pa3cia.

d. Ecnv yron nagexus 6onblie KPHTHYIECKOIO VIJIa TO, MaJaroiee H3IydeHIe
6yner NIPEIOMIIATECA 1 OTPAXKaThCA OT I'PAHIIIEI pa3ieia.

11.



Yramure Wp.‘).'cp.x NPCGRDNSHMR NOANDIO BHYTREHHSTO OTERICHAR

BuiSeparme Qs WM HECEDIEXD aTneTon

n=lad  @=i4 7’
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12.

DNeMeHTapHasa KBaHTOBaA Teopua TEMJIOBOTO MU3/lyYeHUA CTPOMTCA Ha OCHOBE
[BYXYPOBHEBOW MoAenu atoma. lNpeanonaraercs, 4to aToM UMeeT ABa AUCKPETHbIX
3HEpPreTUYecKmx COCTOAHUA: OCHOBHOE C 3Hepruein W, 1 Bo3BYXAEeHHOE C 3Hepruei

W1. Y1Cno aTOMOB B KaXAOM U3 3TUX COCTOAHUM - N M N1 - Ha3biBatOT HaceNeHHOCTAMM
COOTBETCTBYHOLUMX YPOBHEW. Pa3HOCTb 3HEPTUIA OCHOBHOTO W BO36YXAEHHOIO COCTOAHWIA
paBHa 3HepruM CBETOBOTO KBaHTa, MNOriowaemMoro npu nepexoge 0 — 1 van nsnyyaemoro
npw nepexoge 1 — 0:

hv=W;-W>

Mo SMHLWITENHY, BO3MOXHbI CIeAyHOLIME TUMbI PaAUaLMOHHBIX NEPEXOAOB MEXAY

SHEPreTM4ECKMMN YPOBHAMMWM: CINTOHTaHHOE WU3YUYEHUE, MNOIrNouieHNe, BbIHY>XAEHHOE
U31IydeHue.

Yto MPoOUCXoanT Npu CNOHTaHHOM U3YyYEHUN -?

BuibepuTe 0AVH WAKM HECKONIBKO OTBETOB:

a. AToM B cnyqafinm‘i MOMEHT BPEMEHII CaMOIIPOII3BOJIBHO IEPEXOIIIT
B OCHOBHO€ COCTOAHIIC.

b. ATOM HaXOIITCSA B OCHOBHOM COCTOSHIIII I IIEPEXOIIT B B036Y)K£ICHHOC
COCTOAHIIC.

c. BepoATHOCTB TaKOTo Mepexosia IPONopIIOHaIbHA IVIOTHOCTH 3Heprii
3MeKTpoMarHuTHoro noisi Ug Ha 9acToTe Mepexosia I HeKOTOpoMy
K03 duImeHTy By, 3aBICALIEMY 0T KOHKPETHOTO COPTa aTOMOB.

d. ATOM morIomaeT KBaHT CBETa

e. ITporiecc XapaKTepH3yeTcsa BEPOATHOCTRIO IEPEX0a B €IIHIITY
BpEMEHII Ajp.

f. ATOM ICITyCKaeT ()OTOH.

13.



OnemeHTapHasa KBaHTOBas Teopusl TENSOBOro U3Ny4YyeHUss CTPOUTCA Ha OCHOBE
ABYXypOBHeBOW mogenu atoma. [pegnonaraetcs, YTo aToM UMeeT ABa

AVCKPETHbIX 3HepreTU4eCcKNX COCTOSIHUA: OCHOBHOE C aHepren W, 1

B030yaeHHoe ¢ aHeprmert W1. Hucno atoMoB B KaXKOOM U3 3TUX COCTOSIHUIA

- Ny v N1- Ha3bIBaKOT HAaCeNeHHOCTAMU COOTBETCTBYIOLLMX YpOBHEW. PazHOCTb
SHepruin OCHOBHOTO U BO30YXAEHHOTO COCTOSIHWIA paBHA 3HEPIUU CBETOBOIO

KBaHTa, nornowaemoro npu nepexoge 0 — 1 wnu nanyyaemoro npu nepexoge 1 — 0:
hv=W,-W,

Mo SHLWTENHY, BO3MOXHbI Creayolmne TUMbl PaguaumoHHbIX NEPEXodoB Mexay
3HEpreTM4eCcKMN YPOBHAMM: CMIOHTAHHOE U3MyYeHue, NOTMOoLLEHUe, BbiHY)XAEeHHOe
nany4yeHuve.

Yto npoucxogut npu NormoLweHun -?

Bribepute 0avH WAK HECKObKO OTBETOB:

a. ATOM HaxouTCa B OCHOBHOM COCTOSIHUM M NepexoauT B Bo3Oy)KOeHHOe COCTOAHUE.
b. ATOM MOTAOWAET KBaHT CBETA.
c. MpoLecc xapakTepu3yeTca BEPOATHOCTLIO MEPEXOAA B EAVHMLLY BPEMEHU Ay,

d. BepoATHOCTL TaKoro nepexoja NPonopumnoHabHa NAOTHOCTUA SHEPTN SNEKTPOMArHUTHOTO
nons Uy Ha YacToTe nepexoAa U HeKOTOpoMy KO3hduLMeHTy By, 3aBUcALLEMY OT
KOHKPETHOro copTa aTOMOB.

e. ATOM B CﬂyqaﬁHbIVI MOMEHT BpeMeHW CaMONnpou3BOIbHO NEPEXOANUT B OCHOBHOE COCTOAHME.

f. ATOM Ucnyckaet GOTOH.

14.



OnemeHTapHas KBaHTOBas Teopusl TENSI0BOro U3Nny4eHnss CTPOUTCS Ha
OCHOBe [BYXYpPOBHeBOW moaenu atoma. [pegnonaraercs, 4To atom MMeeT sa

OVCKPETHbIX SHEPreTUYECKNX COCTOSHWSA: OCHOBHOE € aHepruein W, u Bo3byxaeHHoe

¢ aHeprnein W1. Yucno atomoB B KaXXO0M U3 3TUX cocTosiHUA -Ng  N1- HasbiBaoT
HacerneHHOCTSIMW COOTBETCTBYIOLMX YPOBHEN. PasHOCTb 3HEPrUin OCHOBHOTO U
BO30YyXEHHOro COCTOSIHUI paBHA 3HEPrUM CBETOBOTO KBAHTA, MOIMOLLAeMOoro npy nepexoage

0 — 1 wnm uany4aemoro npu nepexoge 1 — 0:

hv =W, - W,
Mo SHLWTEHY, BO3MOXHbI creaytolime TUMNbl paanaLnoHHbIX NepexooB Mexay
3HEpreTM4eCcKUMM YPOBHAMM: CMIOHTAHHOE U3Ny4YeHNe, NOrMOoLIeHNE, BbIHYKAEHHOE U3MyyeHue.
Y10 npoucxoauT Npy BblHYXXAEHHOM U3My4YeHuu -?

BoibepuTe OAMH WAKM HECKONbKO OTBETOB:

a. [lpoliecc xapakTepusyeTcs BepOATHOCTHIO Mepexoa B eIMHULLY BpemeHu Aqy

b. Bce ()OTOHBI, BO3HIIKIIIIE B pe3yIIbTaTe 3TOr0 H3TYISHII, IIMEIOT OIIHAKOBYIO JacToTy. dasy.
HaIpaBIeHIe PaCIPOCTPAHESHII Il IIOIIPII3AIIIIO.

c. ATOM B CﬂyuaﬁHblﬁ MOMEHT BPEMEHW CaMOMNpPOUN3BOJ/IbHO NEPEXOANT B OCHOBHOE COCTOAHME.

d. AToM IePEexXoauT 13 Bo36yme}moro COCTOAHIIZ B OCHOBHOE€, HO HE CaMOIIPOII3BOJIBHO, a IO
BO37eiiCTBIIEM BHEIITHETO ICKTPOMArHiITHOI'O IIOJIA.

e. BepoATHOCTE BEIHYKIEHHOTO H3IYIEeHII paBHa B -U,,.

f. IlcmyckaeMBIii ()OTOH HEOTIIIHIIM II0 CBOIM CBOIICTBaM OT (DOTOHA. BEI3BABILETO MEPEXOI.

15.

B COCTOAHWUM TEPMOANHAMNYECKOTO PaBHOBECUA YNCIO NEPEXOAOB MEXAY
YyPOBHAMM 1—0 AOMXKHO PaBHATLCA YNCAY NEPEXofoB 0—1, CIeA0BaTENbHO
N (Ay+ByU,)=N,B,U,

[MpuBeCTU 3HaUYeHUA.

Bbl6epme OAWH N HECKOIbKO OTBETOB!

a. N - HACEJIEHHOCTh BEPXHEI0 YPOBHA

b. Np - HACEIIEHHOCTh BEPXHETO YPOBHA

c. Up -IUVIOTHOCTE 3HEPIHH 3IeKTPOMAarHHTHOIO MO

d. B]9-U,, - BEepOATHOCTH Ilepexoza

e. N - HaceJIeHHOCTh HIDKHETO YPOBHA

f. N1 - HACEIIEHHOCTH HIDKHETO YPOBHS

g. Ay - BEpPOSTHOCTBIO BEIHYKIEHHOTO NEPEXoia B eIIHIIIY BPEMEHII

h. AlO - BEPOATHOCTBIO CIIOHTAHHOIO II€PEeX0ojida B €AIHIIITY BPEMEHII



16.

Kaxkile nepexo/Is! IPIBOIAT K VCIUICHIIIO HalpaBJIeHHOIO MOTOKA ()OTOHOB?

BoibepuTte oavH OTBeET:

a. BoiHy>XaeHHbie nepexoasb!
b. MNornowexune

¢. CnoHTaHHbIe nepexoaol

17.

ITpn pacpocTpaHeHHH CBeTOBOIO IOTOKA B BEIIECTBE €r0 YHEPITiA MOXKET epeXolITh
BO BHYTPEHHIOK 3HEPIII0 aTOMAPHEIX CIICTEM 3a cueT noronieHns. [Ipeobpa3oBaHiie

SHEPI'HII IIPII HOITIOMISCHII CBETAa B BEIICCTBE MIPOXOIIIT I10 TPEM OCHOBHBIM HAIIPABICHIIAM.

BoibepuTe OAWH WK HECKOIbKO OTBETOB:

a. 1 - BoiHy>XAeHHOe n3nyueHune

b. 2 - BblHy>XAeHHOe u3nyueHue

¢. 3 - besbiznyuatenbHas penakcauums
d. 1 - besbiznyuatenbHas penakcaums
e. 2 - CIoOHTaHHOE n3nyuyeHune

f. 3 - BbIHY>XXAEHHOE U3yueHune

g. 1 - CNOHTaHHOE n3nyueHue

h. 2 - besbianyuatenbHas penakcaums

1. 3 - CNoHTaHHOE u3yueHne

18.



MornouweHve M3nyyeHua B BELWWECTBE ONWCHIBAETCA 3aKOHOM Byrepa -?

Boibepute 0AWH OTBET:
a. l(z) = lpexp(-az)
b. Iz) = lplg(-az)
c. I(z) = lptg(-az)
19.

TpaHcdhopmaLma rayccoBbIX MYyYKOB B Pa3INUHbIX ONTUUYECKMX CUCTEMAX B
HONbLUMHCTBE C/lyYaeB XOPOLLIO ONucbiBaeTcd GoOpMyiaMm reoMeTpuuecKomn

onTukK. MNMpu NPOXOXAEHUWN rayccoBa nyuka yepes IMH3Y ¢ GOKYCHbIM PaccTOAHUEM

F paanyc KpuBU3HbI BONHOBOTO GPOHTa MEHAETCA:
1 1 1

R=1M,F =04 wm. Onpexemurts R'=?

OtseT:

20.

Mpu BBEAEHUN DOKYCHBIX PACCTOAHUIA, GOPMYa MH3bI MPUMET BUA,

e & [ B Si=a SAa= gy

a; = - 4M (3HaK ( - ) onpeaensaeTca TeM, YTO PacCTOAHUE OTCUYUTLIBAETCA OT

LUEeHTpa NH3bl 4O 06beKkTa NPOTUB Xo4a ayda), f = 3m. Onpeaenntb a; = ?

OteeT:



21.

B cnyyae 3epkana V|306pa>|<eHme AEUACTBUTENIbHOE, €C/IN OHO NEXUT

Mo 0AHY CTOPOHY C NCTOYHUKOM, U MHUMOE, e/ PaCrnoiIoXEHO 3a 3€PKalOM.

| o
2

dopmyna chepuueckoro sepkana uveeteny B & I rpe

R - paanyc KpyBMU3HbI CHEPUUECKOrO 3epKana.

e ai \:: =

NN

TR

a; = 7/em, R = 10cm, onpeaenntb a; = ?

OtBeT:

22.



B cnyuyae 3epkana VI306pa)KeHV|e AEWCTBUTENbHOE, €CNU OHO NEXNUT No oAHY

CTOPOHY C NCTOYHUKOM, 1 MHUMOE, €CNIM PaCrONOXEHO 3a 3€PKaloM. ¢opMyna
1.1 1 R

—+—== = i

chepuueckoro 3epkana umeetsus;. & & I rge 2 R- paavyc KpYBM3HbI

chepuryeckoro 3epkana.

- a; = 3eMm, R = 10cm, onpegenvtb a = ?

OTBeT:

23.

HenwnHelHas ontuka - ?

BoibepuTe OAMH MAKW HECKONIbKO OTBETOB:
a. Herunelinaa onmuxa 13y49aeT IPoLeCcChl B3alIMOIeIiCTBIII CBeTa II BellleCTBa,
rIapaMeTphI IPOTEKAHIIA KOTOPBIX 3aBIICAT OT IIHTCHCIIBHOCTII CBETA.

b. B UHTEHCUBHbIX JIa3€PHbIX NYyUJKax, HanpaXeHHOCTb Nnoag E MoxeT 6biTh BECbMa

BBICOKOA, HO U/ieHbl BBICLUMX NOPAAKOB B pasnoxernn dyHkumi P ) He smeHaroTCs.

B pesynbTtate He BO3HWKAET 3aBUCUMOCTb ONTUUECKNX XapaKTepUCTUK
Cpesbl OT UHTEHCMBHOCTY CBETa B PasAMUHBIX MPOLIECCaX, UTO U U3ydaeT HeAuHerHaa onTuka.

¢. HeaureliHas onmuka w3ydaeT NpoLecchl B3aUMOAENCTBUA CBETa W BELLECTB3,
napaMeTpbl NPOTEKaHUA KOTOPbIX HE 3aBUCAT OT MHTEHCMBHOCTU CBETA.

25 -
d. B HenHeliHOI OnTIKe IIOJBIPIIBYEMOCTD ¥ (a 3Ha4IT, II IOKA3aTenb TIPEJIOMIICHIIA n =1+ z )

OKa3bIBaeTCs PAa3TIIIHOIT B Pa3MITMHBIX TOYKAX MPOCTPAHCTBA B COOTBETCTBHII C pacTipelie/leHIeM
SHEpITII B CEYeHIIII CBETOBOTO ITyJKa IUTI MEHSeTCs CO BpeMeHeM BCiIe]l 3a BpeMeHHOI 3aBHCIIMOCTBIO
AMILTITYIB! CBETOBOTO HMITYIIhCA. [t TaKoii CpejIbl JIO/DKHBI OBITh XapaKTepHB! IPOCTPAHCTBEHHEIE 11
BpeMeHHBIe TpaHC(OPMAILIIII CBETOBBIX OJIeii, OTCYTCTBYIOINIIE B JITHEITHBIX Cpejiax.

€. B IIHTEHCHBHBIX JIa3€pPHBIX ITyYKaX, HAIIPAKCHHOCTD I10JIA E MoxeT OBITh BeCbMa

BEICOKOIL, 1 WIEHBI BRICIIIIX TIOPAIKOB B PA3JIOKCHINI (pyHKlIIIII P (E) CTAHOBATICA
CYIIECTBCHHBIMIIL. B Pe3yIIbTaTe BOZHIKACT 3aBICIIMOCTE OINTIMECKIIX XapaKTePIICTIIK
CpeIbl OT HHTCHCIIBHOCTII CBETA B PasIIIMHBIX IIPOIECCax, ITO I H3y9IacT HeJHeiTHaS ONTHKA.



24,

HeAnHeHOCTb BOCMPUMMUMBOCTU NPUBOAMT U K HENMHERHOCTU MoKasatens

MPeNOMAEHUA CPeabl, KOTOPbIA HAUMHAET 3aBUCETb OT HONA CBETOBOIA BOHbI
n(E)=n+nE+nE +..

DIRIeCKIIMII TIPIMITHAMIL, ONpPeIeSFONIIMII HOSBIEHIIe HeMIHeITHBIX BOCHIPIIIMYIIBOCTEIT x("). MOTYT OBITE - ?

BeibepuTte 0avH WA HECKONbKO OTBETOB:

a. 3NIEKTPOCTPHKIIIA (JTOKAJIbHEIE II3MEHEHILT IUIOTHOCTH CPEJIbI MO JIeficTBHEM II071)
b. HEIHEIHEIT OTKIIK CBOOOIHOTO ILTH CBI3aHHOTO 3JICKTPOHa

c. HeMHelTHBIe KoTeOaHIIl MHOr0aTOMHEIX MOJIEKYII I KpIICTaJl"ﬂIerCKOI“I PEIIETKII
d. IHAYIIIPDOBaHHAA CBETOM OPIEHTAIILT aHI30TPOIIHEIX MOJIEKYII

e. BO30yzKIeHIe cBeToM Jpeiida 11 midpQy3imr 3apsaIoB B KpICTaLIax

25.

ITpuBeITe IpIMepPhl HeKOTePeHTHEIX HeMIHEITHEIX 3((eKToB

Boibepute OAWH AKX HECKONbKO OTBETOB:

a. HACBILIESHIIA MTOITIOMIeHIISA

b. reHepaIii BTOpOoii rapMOHIKII

¢. MHOTO()OTOHHOTO IIOITIONIEHIIA

d. IOTHOTO BHYTPEHHETO OTPaKeHIIA

e. TapaMeTPIHeCKOil TeHepaLlI

BOHpOC Ha YCTAHOBJICHUEC COOTBETCTBUAL.

1.



T.K. ANS NapakcnanbHbIX AyUer U306paxeHne TOUKW CTUTMaTUUHO
(T. €. rOMOLEHTPUYHOCTb NYUKa COXPAHAETCA), TO ANA NOCTPOEHUA
ee N306paxeHns 4O0CTaTOUHO HAaWTN TOUKY NepecedeHns Kaknx-anbo dsyx nyuen.

Bbl6€pMTe JlyuH, KOTOpbIE MOXHO UCNOJIb30BaTh ANA NOCTPOEHUA M306pa)KeHMﬂ.

Boibepute 0avH MAK HECKONbKO OTBETOB:

a. Jlrobow nyu BbIXOAALMIA U3 TOUKKW 2F1 nocne NpenoMAEHUA B IMH3E NPOWAET uepes
Touky 2F;.

b. Jlyy BA0OAbL NOBOYHOW ONTUUECKOW OCK B1SB> NpoXoAUT Yepes ONTUUECKUA LeHTp
NWH3bI (TOUKY S), — OH WAET, HE NPEeNOMAAACD.

¢. Jlyu DB, napannenbHblii TNaBHOV ONTUUECKOW OCY ¥ CONPSXKEHHBIN € iyuom B F D,
NpoBejeH uepes nepegHun dokyc F;

d. Jlyun B1F1D u DB; - He aBAKIOTCA NapakCuanbHbIMMW.

e. Jlyu CF5B;, conpsxeHHbiid ¢ ayuom B;C, napannenbHbiM rNaBHON ONTUUECKOW OCK;
3TOT Ay4 NPOXOAMUT Uepes 33AHnI GoKyc Fo.



v = SA/SA1 = a2 [ a1,

AN AeACTBUTENBHOro nsobpaxenua V = ?

Boibepute 0AvH OTBET:
a.V=0

b.V<0

Ykaxute cobuparoume (NoAoXUTENbHbIE) U paccenearoline (OTpuuaTenbHble)

JINH3bI B BO34YXE. D X K D
§) B T II o

a - NOAOXUTENbHanA? Bb|6epwre_,,

4

B - OTpUUaTENbHAA? ByiBepuTe...

L1

“»

I - NONOXUTENbHAA?  BpiGepuTe...

O

€ - OTpULaTeNbHAA?  ByiBepurTe...

A - OTpULaTeNbHaA? | BuiGepurTe...

L1

6 - oTpUUaTENBHAA? | BiBepure...

“H



[Mycte MM v NN — kpaviHve chepuueckme NOBEPXHOCTW, OTPaHUUMBAIOLLME CUCTEMY,

n 005 — ee rnasHasa ocb

fo =t BuibepuTe... *

F; - nepeaHuii GoKyc cucTembl Buibepure...
HeT

Mnockocts HiR; nsobpaxaetcs Ha HzR> NpAMO U B HaTypanibHyH BEUUNHY. aa
Boibepute... =

Takne NAOCKOCTW Ha3bIBAKOTCH 2/1a8HLIMU NAOCKOCMAMU.

R1 v R> He nexat Ha OAMHAKOBOM PacCTOSHUM OT F1aBHOW ocw, T. €. HiR; # HoRz Buisepure...

fy # HiF4 BbibepuTe...

F> ectb ghokyc (BTOPOWH, AW 33AHUI) CUCTEMDI BoibepuTe...

4

"

4



N4 1 N - y310Bble TOUKM CUCTEMBI?

M1 1 M5 - TOUKM TAaBHbIX MAOCKOCTEN CUCTEMbBI?
F1 u F; -dokanbHble TOUKK CUCTEMBI?

A 1 A; - Y3N0BbI€ TOUKW CUCTEMDbI?

H: ¥ H; - rnaBHbie TOUKU CUCTEMDI?

6.

Boibepure...

Buibepure...
za

HET

“»

Boibepure...

Boibepure...

L 13

O




e e e ~—

4
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e e e e e s e g

MaockocTy, npoxojawuve 4Yepes ysibl nepneHankynapHo K ONTUUYECKOW OCK, Ha3bIBaKOTCA
Y¥3/108bIMU NTOCKOCMAMU. LLlectb naockocTewt (ABe GoKanbHbIE, ABE FNaBHbIE U ABE y3ﬂOBbIe)
W LWeCTb TOUEK rMaBHOW OCK, UM COOTBETCTBYHOLLIME (d)OKbel, FNIaBHbIE TOUKW, y3ﬂbl), Ha3blBakOTCA

KGpOUHG.ﬂbeIMU NAOCKOCTAMWU U TOUKaM¥U

N; v N; - y37108Bble TOUKH BbibepuTe...

“

Hi v H - yanosele Touky R S
Aa

Fy u F; - doKanbHbie TOUKK | HET

N1 v N3 - rnaBHble TOUKK BbibepuTe...

“»

O

F1 v F; - rnaeHbie Touku BbibepuTe...

H; 1 H; - rnaBHble TOUkK BbibepuTe...

“»



Koraa no o6e cTopoHbl CUCTEMbI pacnonaraeTca OAHa ¥ Ta Xe cpeaa y310Bble TOUKU
CNUBaHTCA C rMaBHbIMKW W CUCTEMA XapPaKTEPU3YETCA NONOXEHWEM BCETO NMNLLDb

UETBIPEX TOUEK U NACCKOCTEN.

8 /

4
J
f
Takkak fy = -1, Boibepute... *
Aa
H{Dsy = H;D; HeT

Tak kak fy = fo. Buibepute..



Ha puc. nposeaeHbl yuu, NOCTPOEHWE KOTOPbIX 0COBEHHO NPOCTO onpeaenseT NoAoXeHue
TOUKW B', CONpAXeHHOM € TOUKOW B. B cuay roMOLEHTPUUHOCTU NyukKa 60N Apyrowr ayu u3 B

nponaeT yepes B,

Boibepute 0avH UAK HECKONLKO OTBETOB:
a. Jlyy 2 uaywmia uepes ysen N MMeeT ConpsXXeHHbIA nyy 2, NPOXOAALLMIA Uepes BTOPOW
y3en napannenbHo ayuy 2.

b. [lns nocTpoeHns usobpaxeHua HEOBXOAUMO MUCNOb30BaTh TPWU Ayua.

c. Jlyu 3, npoxoasuuii yepes Gokyc F; 1 nepecekarLniA rnaBHyr NAOCKOCTb Ha BbicoTe H;Cy,
NPoWAET Ha Tou Xe BoicoTe (H2Co = H;Cy) yepes BTOPYH raBHYH NAOCKOCTb U NOKAET
napannenbHoO raBHOW OCK.

d. Jlyd 1, npoBeAeHHbI NapannesibHO rMaBHOW OCK, UMEET B KAaUEeCTBE CONPAXEHHOro ayy 1,
nepecekarLLuii BTOPYH MaBHyt NAOCKOCTb Ha Bbicote H,D, = H{D; u npoxoaswwia

uepes ¢okyc F



O0wmyro KIacCHIKALIIIO J1a3epHBIX Pe30HaTOPOB MOKHO HAITIAIHO
MOACHNTH C IIOMOIIBIO g-Ouazpamysi. Ha Heil o ocsiM KOOPIIIHAT /1A

Ka)KIIOTO 3epKajl OTI0KeHEBI MapaMeTpsl g = 1 - L/R. Kak1oil ToUke Ha
g-IIarpaMMe COOTBEICTBYeT CBOII TIII Pe30HATOpa: A - KOHLIEHTPIYeCKIIIT,
B - xoH(pokaneHsll, C - miockini (Padpir-ITepo), D - MoTyKOH(GOKATIBHEII,
E - IOTyKOHIIEHTPIMYeCKIIT.

VikaxiIre 0071acTh YCTOITUIBEIX Pe30HATOPOB 11 30HY CIIMMETPITIHBIX Pe30HATOPOB - ?

&

AC BoibepurTe... =

0g;

30Ha HEYCTOMUMBLIX PE3OHATOPOB
095 CUMMETPWUHbIE PE30HATOPbI

HE CUMMETPUUHbBIE PE30HATOPI
TEMHOE MONE | 30Ha YCTOMUMBLIX PE30HATOPOB

4

CBEeTnoe none Bbl6epMTe...

10.



B TEOPIII Ta3€pOB pacCMaTPIBAKOTCA TAK Ha3bIBAEMEIE OTKPEITEIE
HE3al0JIHeHHBIC PE30HATOPEI, OGPMOBBHHLIC TLTOCKIIMIT ILTH C(pepll‘leCKIIMII

3€pKaIaMII. VKaKIITe OCHOBHEIE THIIBI PE30HATOpOB.

AKTHUBHasA cpeja

6 Boibepute... %

PY Buibepure...

KONbLEBOW
NUHERHbIA
| CAOXHBbIV

11.

lNpyv pacnpocTpaHeHWy CBETa CKBO3b MPaHuLYy ABYX CPeA B pamkax 3 — M Teopuw ceeTa

B nepeo¥i cpeae pesynsTUPYHOLLEE 3HAUEHVE HANPAXEHHOCTW MOAS BOAU3M rPaHKLbl

pasaena onpeaenseTca CYMMOM Nonew naaaroLllier 1 OTpaXeHHOW BOJIH, 38 BHYTPU BribepurTe...
BTOPOW Cpebl — KLlib NOAEM NPOXOAALLEV BOJHbI. Buibepure...

t — 0603HauyaeT TaHreHuManbHble KOMNOHEHTbI BEKTOPOB EvH, e npoexkywvn

BeKTOPOB E 1 H Ha rpaHuLly pasaena Mexay Cpeaamu.
B nepeoi cpeae pesynsbTypyroLLee 3HaUEHUE HaNPAXXEHHOCTY NOASA BEAU3M FPaHULbl

pasaena onpeaenseTcs NofeM NajatoLleli BONHbI, @ BHYTPY BTOPOiA Cpeabl — NULLib BuibepuTe...

“»

NoAeM NPOXOASALLENA BONHbI.
[paHWUHbIe YCNOBMSA — B NHODBOW MOMEHT BPEMeHMW U B t0B0M TOUKE rpaHuLbl pasaena

EbINOAHAKTCA CAeayroue COOTHOWEHWA ANA TaHreHUMabHbIX KOMNOHEHT BEKTOPOB

“

i Boibepwure...
HanpsXeHHOCTW 3AEKTPUUYECKOTO U MarHUTHOrO NoAein:

Ei; = Epp; Hy = He,

12.



W3 ypasHeHuii MakcBena Ana nAoCKUX BONH NOAyYaeTcs -

B ONTUYECKOW UYacTy CNeKTpa ANA Npo3pauHbiX Au3nekTpukoB E = H TK. p=1, =1
B ONTUYECKOW UacTy CNekTpa Ang Npo3payHbiX An3nekTpukos veE = H Tk p=1

veE # vpuH

B ONTUUYECKOW YacTV CNEKTPa AN NPO3PaUHbIX AU3NEKTPUKOB VEE # H TK. p=1

veE = VpH

13.

a) 6)

Eexplifwt+kirsy], ki=w;/Vi=w;n/c; - BbIpaXeHWe ANA NajaroLler BOAHbI.
Erexpli{wt+krrs,)], k.=w,/v,=wn4/C; - BoIpaXeHwe ANs NPenoMAeHHOW BOAHbI.
Eexpli(wt+krs,)], k,=w /V,=wn;/C; - BbIpaXeHue Ana OTPaXeHHOW BOAHbI.
Eqexpli(wt+karsg)], ko=wg/Va=tgNo/C - BolpaXeHue AN NpeaoMAeHHON BOAHbL.

Eqexplifwt+karsg)l, kg=wqa/Vi=wgn5/C - BolpaXeHwue AN OTPaXeHHOW BONHbI.

14.

Buibepure...

Buibepure...

HET

“

BoibepuTe...

Beibepure...

O

“

Buibepure...

Boibepure...
Aa

HET

“

Boibepure...

Bruibepure...

O

9
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Ecam koMnNoHeHTHI SNEKTPUUECKOTO BEKTOPa NepneHanKynapHbl K NAOCKOCTU NageHuns, TO

TPaHWUHbIE YCNOBUA NPUHUMAIOT BUA - Ejjcos@+ E-jcos@= Eq|cosy; niEi|- n1Er| = noEq|

Ecnv KOMNOHEHTL! HANPAXEHHOCTU 3N1EKTPUUECKOrO BEKTOPA, NEPNEeHAVKYASPHbI K MAOCKOCTH
NajeHus, TO rPaHUUHbIE YCAOBUA NPUHUMAKOT BUA - Ept+Epi=Eq1;  ny(EiL-E-L)cosp=nsEqzLcosy
EC/v KOMNOHEHTbI 3IEKTPUUECKOTO BekTopa Ej| eXaT B NI0CKOCTY NafeHusa, TO rpaHnyHble
YCAOBUA NPUHUMAKOT BUA - Eijcosp+ Erjcosp= Egjcosy; niEj|- miE;| = naEq|

Ecnv KOMNOHEHTHl HaNPAXEHHOCTW 3NEeKTPUUECKOTO BEKTOPA, IeXaT B NA0CKOCTY NaAeHus, To

rPaHWuHble YCAOBUA NPUHUMAKOT BUA - +ErL=Eq1;  ny(Eir-ErL)cos@=nzEq icosy

15.

Boibepurte...

Boibepure...

Aa
HET

Boibepurte...

Buibepurte...

-
-

9

@



. _Lrp_ simdp-sindy _1g(p-y)
Ir E;py  sinl@+sinly e(pt+y)
p :Ed[[: 2siny cos @

I E,;y sin(@+y)cos(p—y)

. _E _ sin(p-y).
L E,  sn(pty)

. Eq N 2siny/cosq>'
L E,|  sin(p+y)

- opmynbl OpeHens.

r| v tj - aMnanTyAHbIe KO3OPUUMEHTLI OTPaXKEHNA W NPOMNYCKaHWA ANA BOHbI
NVHERHO-NONAPU30BAHHOW B NAOCKOCTH NAAEHUS.
rL, tL- amMnanTyaHbie KO3OOUUMEHTEI OTPAXEHWA U NPONYCKaHWA AN BOHbI
NVHERHO-NONAPU30BAHHOW B NACCKOCTH NaaeHNA.

r|w t[ - dMMNAUTYAHbIE KO3 DULMEHTbI OTPaXeHWsa n NponyCKaHWA AnA EOHbI

ﬂMHEﬁHO-ﬂOﬂﬂpMSOBaHHOﬁ B NAOCCKOCTK ﬂepI'IEH[J,MKleﬂpHOﬁ NAOCKOCTU NaagcHUA.

ry, tL - aMNauTyAHble KO3QOUUMEHTBI OTPAXEHWUA X NPONYCKaHUA ANA BOAHbI

NVHENHO-NOAAPU30BAHHOW B NNOCKOCTU HepﬂeH.ﬂ,MKyﬂﬂpHOﬁ NAOCKOCTWM NajgeHuA.

16.

Beibepure...

| BoibepuTe...
HET

Aa

O

Boibepurte...

Boibepurte...

O

“



2 _| sin(ep—y) Za

r

L [sin(e+y)

y
2| igle-w)|
I | 1g(@+y)

a - OTHoweHuKe OTPa>XEHHOIO NOTOoKa K nagalouieMy 408 B0NHbI

NVHENHO-NONAPU30OBaHHOW B NAOCKOCTW NEPreHAVKYASPHON BuibepuTe... &

tn 3

K NAOCKOCTU NageHWA. Bui6epuTe...

HeT
6 - OTHOLWeHWe OTPaXXEeHHOro NOTOKa K NajatowemMy AN BOAHbI

Aa
NVHERHO-NOASPU30BAHHOW B NIOCKOCTU NaAeHMA.
6 - OTHOWeHMe OTPaXEeHHOro NOTOKa K NajaLemMy Ans BOAHbI
NVHERHO-NOAAPU30BaHHOW B NAOCKOCTH NepneHanKyAspHOA

BoibepuTte... $
NAOCKOCTV NaAeHus.
a - OTHOLEeHKe OTPaXeHHOro NOTOKa K NajaroLlemMy AN8 BOAHbI

Boibepute... ¥

NVHERHO-NONAPU30BaHHOW B NAIOCKOCTU NaaeHUa.

17.
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Onpep.enme OTHOCUTENBHYHO Pa3HOCTb KO3 dUUMEHTOB npenoMaeHns

cepauesviHbl U 060/104KM MHOTOMOAOBbIX ONTUUECKMUX BONOKOH

- n12 —ng - nl —n2

A
2n12 L)

v

MHoromogosoe ctyneHuatoe sonokHo - A = 0,005?

HeT
MHoromogogoe ctyneHuatoe soaokHo - A = 0,005? | aa

MHoromoAoB0e cTyneHuatoe BonokHO - A = 0,009? ) pyigepure.. &

MHoromoaoBsoe cyneHuatoe BosokHo - A = 0,032  pyigepure...

“»

MHoromoaosoe cTyneHuatoe BonokHo - A = 0,057 | pyigepure...

“

MHoromoaoBoe cTyneHuaroe BonokHo - A = 0,012 pyigepure...

O

19.

Onpeaenvte OTHOCUTENBHYHO PasHOCTb KO3QOULMEHTOB NPENOMNEHNS

ceEpAUEBUHDBI U 060104YKM OAHOMOAOBLIX ONTUUECKMX BONOKOH

Wi wem,

A
2n12 L)

A =0007] Bueepure.. *

A = 0,009

HeT
A=0003| aa

A = 0,001 Boibepurte...

O

A = 0,005 Beibepure...

O

4

A=001 Busepure..

20.



IIpn mOTHOM BHYTPEHHEM OTPayKeHIIN Ha TPaHHIe pa3/ena IBYX cpel

CBETOBOE I10JIe BO BTOPOII Cpejie MOKeT NPOHIIKATh Ha IIyOHHY - ?

3\. A - AIMHE BONHbI BoibepuTe... %

6A. A - ANVHE BONHbI
Aa

0,5A. A - AnKHa BOAHBI | HET

10A. A - AnvHa BOMHBE | ByiGepure...

O

1A. A - AAVHa BOAHbI BuibepuTe...

O

0,1A. A - AAvHa BONHbDI BuibepuTe...

9

21.



J1s co3anIg 1mBepcnoi‘1 HACEJICHHOCTII I TIOTYHYCHIIA OIITHYIECKOI O
YCIUICHIIA Ha pe30HaHCHOﬁ HaCTOTE HICIIOIB3YIOTCA TPEX- II

HETBIPEXYPOBHEBEIC CXEMBI.

| — 1 w = MC | —
2 MC y 27— MC
‘ lenepauns
lenepauus
I Tenepanms ‘L
. I 2 3 e
0 0 0
a 6 L)

IIpaBIIEHO MON0OpaTh OMIICAHIL K PHCYHKaM a, 0, C.

ITHBepCIs CO3qaeTCs MeKITy MeTacTabIUIBHEIM YPOBHEM | 11 BO30YKIEHHBIM

YPOBHEM 2. 3a CcYeT BBICOKOI'O IOIOKEHIIA I 6BICTp0ﬁ pelIaKcalll HaCEICHHOCTD

Boibepute... *
YPOBHA 2 MOXeT OBITh OYEHb Ma.IIoﬁ, ITO3TOMY I IIOIYYICHIL ITHBEPCHI —
BoibepuTe...

KOTIIECTBO aTOMOB Ha YPOBHE 1 MOJXET COCTaBIATh MaJIyIO JOII0 OT oOmIero 4incna. | 6

a
Hakadgka OCYIISCTBIACTCA B CIICTEMY SHEPICTIMMECKHIX COCTOSHIIT 1 ¢ MajbIM B

BpeMeHeM JKII3HII II OBICTPOIl perakcaleil Ha JOIrOKIIBYIIIIIT —
bibepute... *

(MeTacTaOILIBHEIT) ypoBeHS 2. [ NOMy4YeH s HHBEPCHII Ha YPOBHe 2
HY’KHO HaKOIIITh OOJIBIIIE IIOJOBHHEI BCEX aTOMOB.

Haxkadka oCyIIecTBIsSeTCs B CICTEMY HepreTIMYecKIX COCTOSHIIT | ¢ ManbM

BpeMeHeM JKII3HII I OBICTPOoil perakcarieii Ha J0ITOKIBYIIII (MeTacTaOILTbHBII)

YpOBeHb 2. 3a c4eT BBICOKOIO IOIOKeHIIA 11 OBICTPOIl peraKkcalll HaceIeHHOCTh

HIDKHETO J1a3ePHOTO YPOBHA MOXKeT OBITh OYeHb MaJIoil, IO3TOMY UL ITOMYIeHIIs Buibepute... *
HHBEpPCIII KOMIIIeCTBO aTOMOB Ha BepXHEeM Ja3epHOM YPOBHE MOXET COCTABILATh

MaJIyH JOII0 OT oOmiero grcna.

22.



YKaxuTe cxembl YPOBHEW 1a3epoB

4 2
Fr—e s
1T \ Sia == Siz
| HBa 2 By, i
11 d _E Zls
2l| 2 2| B ZH 2| =%
= =) a < = | = S
i e B =) 2 nil ok -
et | Bt by o) ~1] Q)
< ol 202 Sl e ‘1
; QUS . Ui
=] E—] AE
A
‘A ' ' 4 A »
E TIITIIIIIIYT? A 77 T
a 6
Heoavmosbii nasep BoibepuTe... =
Py6uHOBbIA nazep Buibepwre...
a
Fenui-HeoHOBLIV nasep | 6
C

23.

YKaxuTe AAvHbl BOMH reHepauuy pybuHOBOro, HeOAMMOBOTO, relui-HEOHOBOIO 1a3epOB.

1,15 MkM | BuiGepure... $

0,693 ik

refini-HeoHOBbIN
0,63 MKMm pY6WHOBLINA
HEOANMOBbIA
106 MkM  Bpiepure...

12

0,694 MkM | Buigepure...

O

O

3,39 MKM | BpiGepure...

24,



YKaxuTte A/uHbl BOMH reHepauvu noaynpoeogHMKOBOIO, COZ W aproHOBOro nasepos.

O

10,6 MKm Boibepure...

BUAVMDIV ¥ 6avKHUYA VK avanazon Mk Sl

aproHoBbIV
0,5145 mMKm NoAYNPOBOAHWKOBbI
CO2
0,488 mkm BuibepuTe... -
25.
B 3aBUCMMOCTM OT 3HaUeHU paamycoB KpUBU3HbI 3epkan R
n 6a3bl pe3oHaTopa L MOryT BO3HMKaTb pa3inuyHblie KOHOUIypauum
CBETOBOro NOAA. YKaxute TUMbl KOHOUIypaLmMii onTUUYEeCKUX pe3oHaTopos - ?
R' =4 l.
a
6 - | Boibepure... $ ‘
S Boibepure...
KOHGDOKaNbHbIA
a- | NONYKOHUEHTPUUECKWIA
HEeYCTOWUKBbIV
B - | KOHUEHTpUYeCKui

IHlIkana ouenuganus pe3yaiomamos mecmuposanus: B COOTBETCTBUU C
JNEUCTBYIOIIEH B YHUBEPCUTETE OaIbHO-PEUTHUHTOBOM CHCTEMOUN OLICHUBAHUE
PE3yNIbTaTOB TMPOMEXKYTOYHON aTTECTallMi OOYYaIOIIUXCSl OCYIIECTBISETCS B
pamkax 100-OaymibHOM mIKadbl, 0P ATOM MaKCHUMalbHBIM Oamn 1o
MPOMEXKYTOUHOM aTTecTalud OOydJaloluXxcs MO O4YHOM ¢opMe o0O0ydeHHS
coctapisieT 36 0ayUIOB, O OYHO-3a0YHOM M 3a04yHOU (popmam oOydenus - 60
OannoB (yctanosieHo nosoxenuem I102.016).

MakcuMalibHBIM 0aul 3a TECTHUpOBAHUE MPEACTaBisieT coOOW Pa3HOCTH

JIBYX YMCEJ: MAaKCUMAJIbHOTO Oajia 1Mo MpOMEXYTOYHOW aTTeCTaluu ISl TaHHOU



dbopmbl  oOyuenus (36 wmu 60) W MakCMManbHOTO Oamuia 3a penieHue
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auu (6).

bann, momydeHHBI 00y4aromuMcs 3a TECTUPOBAHHE, CYMMHPYETCS C
OaJI;IoM, BBICTABIIEHHBIM €MY 3a PEIIeHHe KOMITIETEHTHOCTHO-OPUEHTUPOBAHHON
3aJ1aumu.

OOmmiA 6aT MO0 MPOMEKYTOUYHON aTTECTAIMK CYMMUpPYETCs ¢ Oalljiamu,
MOJIYYCHHBIMA ~ OOYYaIOMUMCS IO  pe3yJabTaTaM  TEKYIIEro  KOHTPOJIS
YCIIEBAaEMOCTH B TCUCHHE CEMECTpa; CyMMa

0a11068 nepecoOUMcs 6 OUEHKy no wKane (YKazamo HYNCHOe: hno 5-
0anbHOU WIKane Uuau OUXOMOMUUECKOU WIKaie) Caeoyiouum oopazom

(npugecmu 00Hy U3 08yX HUICECAEOYIOWUX MaAOIUY):

CoortserctBue 100-0auTbHON 1 5-0aJUIBHON IITIKaJ

Cymma 6annoe no 100-6annvnon wkane

Ouenka no 5-6anivHoil wiKkane

100-85

OTJIMYHO

84-70 XOpOIIIOo

69-50 YIOBJIETBOPHUTEIHHO
49 u meHee HEYJIOBJIETBOPUTEIBHO
NI

Cooterctue 100-0amIbHOM U AMXOTOMIYECKOH IITKAT
Cymma 6annoe no 100-6annvnoit wikane  |Ouenka no OuxXomomuueckou wKaue
100-50 3a4TeHO

49 1 MeHee

HC 3a4TCHO

Kpumepuu oyenusanus pezyibmamoe mecmuposanus:
Kaxcpiii Bompoc (3aaHuie) B TECTOBOH (hopMe OLIEHMBACTCS MO JUXOTOMHUYECKOHN IIKale:
BBITIOJTHEHO - 2 0aJlJia, He BBITTOIHEHO - ( 0aJ1710B.

2.3 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE
(npouzeoocmeennvie (uiu cumyayuonnsle) 3a0auu u (unu) Keic-3a0auu)

340491

IlIpouzeoocmeennasn 3a0aua No 1
Haiitu xosddunment npoxoxnaenus T U creneHb mnodspuzauuu P,
MPEJIOMJICHHBIX MPU NaJCHUM €CTECTBEHHOI0 CBETa Ha crekio (n=1,5) nmox yriom
1I=50°.myueit
Ilpouseoocmeennasn 3adaua Ne 2

Cremnenp Moisipu3auy YacTUYHO mojsipu3oBanHoro ceera P = (0,20. Haittu



OTHOIIIEHWE HMHTEHCUBHOCTH TMOJSIPU30BAaHHON COCTABISIONIEH ATOrO CBETa K
WHTEHCUBHOCTU €CTECTBEHHON COCTABIIIOLIEH.
Ilpouszeoocmeennasn 3aoaua No3
Paccrostaue 6 Mexnay ¢poxycamMu 00bEKTHBA U OKYJISIpa BHYTPU MUKPOCKOTIA
paBHO 15 cM. @okycHOe paccTossiHre 00bekTHuBa paBHO 1 MM. C KakuM (OKYCHBIM
pacctosiiueM f, cieayer B3sTh OKyIIsIp, 4TOOBI HOAY4YUTh yBeauuenue ['=400?

[IpuBecTH pUCYHOK.

Ilpou3eoocmeennasn 3aoaua Nod
TOYeUHBII MCTOYHUK CBE€TA HAXOJIUTCA HAa TJIABHOW ONTHYECKOU OCH
cobuparolei JTHH3bI ¢ HOKYCHBIM paccTosiHueM F=5 cMm Ha paccTosaun 0=4 cm ot
Hee. Ha kakoM paccTOSSHUM @ OT JIMH3bI MO Ty K€ CTOPOHY, YTO U UCTOYHHK,
HEOOXOJMMO TOCTABUTh IUIOCKOE YEpPKaJlo, YTOOBI MO JPYryl0 CTOPOHY JHH3BI
CYIIICCTBOBAJIO JCHCTBUTEILHOE U300paKeHHEe UCTOYHMKA Ha pacctosHuu f=I1 cm

Ot uH3b1? [IpuBecTH pUCYHOK.

Ilpouszeoocmeennasn 3adaua NeS

[ToBepx BBIMTYKIIOTO cPepruecKoro 3epkaia pajanycom KpuBu3Hbl R =25 cm
HaJIMJIM TOHKUM cliod Bozbl. OnpenenuTh riaBHOE (POKYCHOE pacCTOSHUE TaKou
CUCTEMBI.

Ilpouseoocmeennasn 3aoaua Ne6

[Ta myTw 9aCTUYHO TOJISIPU30BAHHOTO IydKa CBETA MOMECTHIM HHUKOJIb.
[Ipn moBopoTe HHUKOIS Ha yroa o = 55° U3 MOJOKEHHS, COOTBETCTBYIOIIETO
MaKCUMaJbHOMY TIPOITYCKAaHUIO CBETAa, WHTCHCHBHOCTH IMPOIICIICTO CBETa

ymeHbImiIach B 1 = 3,0 pa3a. Halitu crenens nossipu3alny Najaroiero CBeTa.

Ilpouseoocmeennasn 3aoaua Nel
[Ipu oxynspe ¢ dokycHbIM paccTossaueM fox =55 MM Temeckom maet
yrioBoe yBenumueHue ['1=60. Kakoe yrimoBoe yBennuenue [, mact oauH

00BEKTUB, €clM YyOpaTh OKyJsIp U paccMaTpuBaTh JE€HUCTBUTEIBHOE



u300paxkeHue, CO3JaHHOE OOBEKTUBOM, HEBOOPYXKEHHBIM TIJIa30M C

pPacCTOSIHUS HAUJIy4IlEero 3peHus?

Ilpou3eoocmeennasn 3a0aua Ne
B ¢oxanbHOM MI0CKOCTH IBOSKOBBITYKIION JIMH3BI PACIIOJIONKEHO MIIOCKOE
3epkaiio. [IpeqMer HaxoauTCs iepe TUH30M Mex Ay (POKYCOM U IBOMHBIM

doxycHbIM paccTostHreM. [locTpouTts n300paxeHune npeaMera.

Ilpou3eoocmeennasn 3a0aua Ne9
Jlyna, npeactaBisdiomas co00il TBOSKOBBITYKIIYIO JIMH3Y, U3TOTOBJIEHA
U3 CTeKJa ¢ MmokKaszareyueM npejaomiieHus N = 1,62. Paauycel kpuBusubsl R
IMOBEPXHOCTEN JIMH3BI OAWHAKOBBI U paBHbI 11 cM. Onipenenure yBeandeHne

I' mynsl. [IpuBecTH puCyHOK.

Ilpouszeoocmeennasn 3aoaua Nel0
KoaddurmeHT moromeHus u3aydeHus B akTUBHOU cpene cocTtaBiseT 0,11

-1
cM . Bo CKOJIBKO pa3 yMEHBIINTCS UHTEHCUBHOCTDH U3YyUCHHUS MPU MPOXO0XKICHUN

nyta | (10 cm, 100 cm).

Ilpouszeoocmeennasn 3aoaua Ne 11

B Boramyrom 3epkaiie ¢ paamycoM KpuBH3HBI R=50 cM XOTIT MOJY4YUTH
NEHCTBUTEITLHOE M300pakKeHUE, BBICOTA KOTOPOTO BABOEC MEHBIIIE BHICOTHI CAMOTO
npeaMmeta. ['1e Hy)XKHO TOCTaBUTh TMPEAMET W TAE TOJYyYHUTCS H300paxkeHue?

[IpuBecT pUCYHOK.

Ilpouszeoocmeennasn 3aoaua Ne 12
Pannyc xpuBu3HBI BoruyToro 3epkaia R = 30 cm. Ha paccrostaum a] = 30 cm
OT 3epKaJia MMOCTaBJICH NPEAMET BBICOTOM 1 = | cM. 11aiTu mosioxkeHne u BbICOTY

v, n300paxenus. [IpuBecTy puCyHOK.



Ilpouszeoocmeennas 3aoaua Nel3
Ha cdepuueckoe 3epkano mamaet ayd cBera. HaliTu mocTpoeHuem Xo ryda
MOCJI€ OTPaXKEHHUS B ABYX CIydasX: a) OT BOTHYTOTO 3epKajia (puc. a); 6) ot

BBINTYKJIOTO 3epKaiia (puc. 0). Ha pucynke: P - nomtoc 3epkaia; O - ONTUYECKUN

IEHTP.

'

Ilpouszeoocmeennasn 3aoaua Neld
OTHOmEHne K paguyCoB KPUBHU3HBI ITOBEPXHOCTEM JIMH3BI paBHO 2. lIpm
KAKOM paJuyce KpUBU3HBI R BBIMYKIIONH MOBEPXHOCTH ONTHYECKas cuiia @ JMH3bI

paBHa 10 gonTp?

Ilpouszeoocmeennas 3adaua NelS
dokycHoe pacctosiaue f; 00bekTHBa MUKpOCKOMa paBHO 8 MM, okyispa f,=4
cMm. Ilpeamer nHaxomutcss Ha Aa=0,5 MM nanbiiie OT OOBEKTHMBA, YeM TIJIaBHBIN

doxyc. Onpenenuts yBenuuenue [ mukpockorna. [IpuBecty pucyHoK. .

Ilpouseoocmeennas 3aoaua Nel6

EcTecTBEHHBIII CBET MajaeT Ha CHUCTEMY M3 TpeX IOCIEI0BATEIBHO
pPacnoJIOKEHHBIX OJAMHAKOBBIX TMOJIAPOMAOB, NPHUYEM TJIABHOE HalpaBlIeHUE
CPEIHEr0 MOJSPOUJa COCTABISAET yroy 0=60° ¢ riIaBHBIMU HAIpPABJICHUSIMH JIBYX
Ipyrux nojasipou1oB. Kaxaplii noisipou o0gagaeT noryiomeHueM TaK|uM, 4TO IpU
NaJleHUd Ha HEro JIMHEMHO MOJISIPU30BAaHHOTO CBETAa  MaKCHMAaJIbHBIN

kod(dummenT npomyckanus cocrapiser 1=0,81. Bo ckoibko pa3 yMEHBIIUTCS



HHTCHCUBHOCTBL CBCTA IMOCJIC ITPOXOKACHUA STOM CHCTEMBI?

IlIpouszeoocmeennas 3aoaua Neli
Onpenenuth X0a Jiyda 2 3a COOMPAMONIEH M pPacCEWBAIONMIECH TOHKUMH
JVH3aMHU Ha PUCYHKE, €CJIM U3BECTHO IMOJIOKEHHE TUH3HI U €€ ontudeckoi ocu 00'

H X0 JIyda 1; CpCAahl 110 00e CTOPOHLI JIMH3 OAWHAKOBEI.

- - ——— ———

Ilpouseoocmeennasn 3aoaua Nel8
[IydoK ecTeCTBEHHOrOo CBeTa MaJaeT Ha CTEeKIsHHYI (n=1,6) npusmy.

OnpenenuTs ABYTPaHHBIA yrod © Nmpu3Mbl HA PUCYHKE, €CIIM OTPAaKEHHBIN MyYOK

MaKCHUMAaJIbHO TOJISIPU30BaH.?

Ilpouszeoocmeennasn 3aoaua Nel9
[TapamieapHBIM MyYOK €CTECTBEHHOIO CBETa IMajaeT Ha CHEPUUYECKYIO KaILIo

BOAbl. HaliTh yrona ¢ Mexay OTpa)X€HHbIM M MaJallIUM Iy4YKamMud B TOYKe A




Ilpouseoocmeennasn 3aoaua Ne2(0
Yronm o MeXay MIOCKOCTSIMHU TPOITyCKAaHUS TMOJSPHU3aTOpa W aHaIu3aTropa
paBeH 45°. Bo cKOJbKO pa3 yMEHBITUTCS MHTCHCUBHOCTH CBETA, BBIXOJAIIETO U3

aHajau3aTopa, €Clu yroji YBeJIU4uTh A0 60°7

Ilpou3zeoocmeennasn 3aoaua Ne21l
Bo ckonbko pa3 ocnabnisieTcs MHTEHCUBHOCTh CBETA, MPOXOJSIIETO Yepes
JIBa HUKOJISI, IJIOCKOCTU TPOIYCKaHUsI KOTOPbIX 00pasyror yron o=30°, eciu B
KQKJIOM U3 HHUKOJIEW B OTIEIbHOCTH TepsaeTcs 10 % MHTEHCMBHOCTH MaJarolIero

Ha HEro ceera’?

Ilpouszeoocmeennasn 3aoaua Ne2?2

B yacTM4HO-TIOJNSPU30BAHHOM CBETE€ AaMIUIMTyJa CBETOBOI'O BEKTOpA,
COOTBETCTBYIOIIAs MaKCUMaJIbHOW MHTEHCUBHOCTU CBETa, B n = 2 pa3a OOJIbIIe
aMIUIMTYIbl, COOTBETCTBYIOIICH MHWHHMAJIbHOWM WHTEHCUBHOCTH. OnpenennTb

CTCIICHD IIOJIIpU3alIuN P cBera?

Ilpouseoocmeennasn 3aoaua Ne23

[TnactuHky KBapua TOMMMHON O;=2 MM, BBIPE3aHHYIO MEPICHAUKYISPHO
ONTUYECKOW OCH, TIOMECTHJIM MEXAY MapaieabHbiMu Hukonsimu, B pesynbrare
Yero IJIOCKOCTh MOJISIpU3alldyd CBETa MOBEpPHYJAach Ha yroia ¢=53°. Onpenenutsb
TONMUHY O, MJIACTUHKH, NPU KOTOPOH JAaHHBIM MOHOXPOMATHYECKUN CBET HE

IPOXOJIUT Yepe3 aHAIU3ATOpP.

Ilpouszeoocmeennasn 3aoaua Ne24
Hukotun (uucrtas >KHUIKOCTh), COJEpXKAIMUICS B CTEKISHHOW TpyOKe
mmHOoM =8 cM, MOBOpauMBaET IIOCKOCTH MOJISPH3ALMH JKEITOr0 CBETa HATPHS
Ha yrosa ¢=137°. I[I10THOCTh HUKOTHHA p=1,01><103 KT/M . Onpenenuts yaenabHOe

BpallleHHE 0] HUKOTHHA.



Ilpouszeoocmeennas 3aoaua Ne25
PactBOp TMIOKO3BI C MAaccoBOil  KoHmeHTpammeil C,=280  kr/m’,
coZiep Kalliiics B CTEKJIIHHOW TpyOKe, MOBOpPAYMBAET IJIOCKOCTh MOJSPU3ALNU
MOHOXPOMAaTHYECKOTO CBETA, MPOXOISIIETO Yepe3 ITOT PacTBOp, Ha yroa ¢;=32°.
OmnpenenuTs MacCOBYIO KOHIIEHTpaluio C, TIIOKO3bI B JPYTOM PacTBOPE, HAIUTOM
B TPYOKYy Tako >K€ JUIMHBI, €CIM OH IOBOPAYMBAET IUIOCKOCThH IMOJIAPU3AIMH Ha

yrou (p,=24°.

Ilpou3eoocmeennasn 3a0aua Ne26
OnpenenuTh SHEPTUIO0 KBAHTA CBETA, UMEIOIIETO JUIMHY BOJIHBI 632,8 HM;

1,06 mxm; 10,6 mxMm; 228 um; 330 HM.

Ilpouseoocmeennasn 3aoaua Ne27
Kosgppuyuenm nocnowenuss uznyuenus 6 akmueHolu cpede cOCmasisiem
-1
0,15 cm . Bo cxonbko pas ymeHbwumcs UHMEHCUBHOCMb U3NYYeHUs Npu

npoxoorcoenuu nymu | (10 cm, 100 cm).

Ilpouseoocmeennas 3aoaua Ne28
Cedenue MOTJIONIEHUS H3TYy4YEeHUS € JIIUMHOM BOJHBI 330 HM XJIOpOM
-1 2
cocrapmster 2 10"° cm’. Bo CKONBKO pa3 yMEHBIINTCS HHTEHCHBHOCTb IPH

MPOXOXKIECHUU PACCTOSHUS | M.

Ilpouszeoocmeennasn 3aoaua Ne29
BepositHoCcTh nepexona Apn, COCTaBsET 2 10% c-1. Onpenenuts BpeMs
KU3HM YacTHIBl B BO30Y)KICHHOM COCTOSHUU W IIUPUHY JHEPTETHICCKOTO

YPOBHSI.

Ilpouszeoocmeennasn 3aoaua Ne30
IloueMy B 4YETBIpEXypOBHEBOW CHCTEME HWHBEPCHUS HACEJIECHHOCTEU

JOCTUTAETCAd NP MHUHUMAIBHOM YpOBHE Hakayku? [IpomsumrocTpupyite OTBET



rpaduxom.

IIxana oneHUBaHUS pelieHUs] KOMIIETEeHTHOCTHO-OPHEHTHPOBAHHOM 3a1a4u:

B cootBercTBHU C AEWCTBYIOIIEH B YHHBEPCUTETE OANTFHO-PEUTHHTOBOW CHCTEMOW OIICHWBaHWE
PE3yIBbTAaTOB MPOMEKYTOYHOM aTTeCTaIly O0yUaIOMIMXCs OCcyIecTBisieTcs B pamkax 100-0amibHoi
IIKAJIbI, IPU 3TOM MaKCHMAaJbHBIA OalI 10 MPOMEKYTOYHOU aTTecTanuy OOyJaloMmuUXCs 10 OYHOI
(dbopme 0oOydeHust coctaBisieT 36 OaJIOB, IO OYHO-3a0YHON W 3a04HOU (opmam oOyueHus - 60
(ycranosneno nonoxenuem 1 02.016).

MakcumanbpHOE KOJMYECTBO 0ajlioB 3a pEUICHHEe KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM
3ajaud - 6 0anoB.

bamn, mnomydeHHbIl OOydYaromMMCs 3a pEUICHHEe KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM
3a1a4M, CyMMHPYETCs ¢ 0aJJIOM, BHICTABICHHBIM €My TI0 pe3yJibTaTaM TECTHPOBAHUSL.

OOmuit 6am1 TPOMEXYTOYHOM aTTecTalii CyMMHUpyeTca ¢ OajuiaMu, TOJyYeHHBIMHU
00ydaroImuMces 10 pe3yabTaTaM TeKYIIero KOHTPOJIS YCIIEBAEMOCTH B TEUCHHE CEMECTPa; CyMMa
0annos nepesooumcs 6 OUEHKy no 5S-Oanivhoil wikaie (YKA3amv HyyHcHoe: NO 5-0an1bHOl
wiKajie uiu OUXOMOMUHUECKOU uwiKane) cuedylougum oopazom (npueecmu O0O0OHY U3 08yX
HUICEC1e0yIomuUx maoauy):

CootserctBue 100-6amipHON 1 5-0aJIbHOMN IIKaT

Cymma 6annog no 100-6annvnoi wikane

Ouenka no 5-6anivHoil wiKkane

100-85

OTJIMYHO

84-70 XOpOIIIOo

69-50 YIOBJIETBOPHUTEIHHO
49 u meHee HEYIOBJIETBOPUTEIBHO
NI

CootBerctBre 100-0a/IILHON U JUXOTOMHUYECKON LKA

Cymma 6annoe no 100-6annvnon wkane

OueHKa no OUXOmMoMUYeCKol uiKane

100-50

3a4TCHO

HC 3a4TCHO

49 1 meHee

Kpumepuu ouyenuseanusn peuwtenus KomnemeHmHOCMHO-0OPUEHMUPOBAHHOU 3a0auu
(Huxcecnedyrwwue - Kpumepuu  OUEHKU  AGAAIOMCA  NPUMEPHLIMU U MO2YM
Koppekmupoeamucs):

6-5 ©0anmoB BhICTABNIACTCS OOYyYArOIIEMYCs, ©CJIM PEIICHUE 3aJadd  JIEMOHCTPHUPYET
ryOboKoe TMOHWMaHue OOy4arIuMcs TPEIJIOKEHHOW MpoOJieMbl W Pa3sHOCTOPOHHEE —e¢
paccMOTpeHue; CBOOOHO KOHCTpyHpyemasi paboTa MpeacTaBiseT COOOW JIOTUYHOE, SICHOE U MpH
3TOM KpAaTKOe, TOYHOE OMKMCAHHE XOJa PEelIeHUs 3a7a4u (MOCIe0BATEILHOCTH (VI BBHITIOJTHEHUS)
HEOOXOJMUMBIX TPYJIOBBIX JEHCTBUH) W (QOPMYIUPOBKY JOKA3aHHOTO, MPAaBUIIBHOTO BBIBOJA
(otBeta); mpm HTOM OOYYAOMIMMCS TPEIIOKEHO HECKOJBKO BapUAHTOB PEIICHUS WU
OpUTMHaNbHOE, HeCcTaHgapTHoe pemenne (wim Haubonee OdQQekTuBHOE, WIH Hanboiee
palnMoHaJIbHOE, WM ONTHUMAaJbHOE, WIM €IMHCTBEHHO NpaBHJIBHOE PEICHHE); 3ajaya pelicHa B
YCTaHOBJICHHOE TIPETO/IaBATENIEM BPEMSI MITH C OTIEPEIKEHHEM BPEMEHHU.

4-3 6anna BBICTABIISIETCSl  00ydYaroOmeMycs, €CIIM PElIeHHE 3aa9n JIEMOHCTPHPYET
MOHUMaHHEe OO0YYaloUIMMCsl TIPEIJIONKECHHOW TpoOIeMbl; 3ajada pelleHa TUIOBBIM CIIOCOOOM B
YCTAHOBJIGHHOE MpENojaBaTeleM BpeMs; MMEIT MecTo obmme ¢pa3sl W (MIM) HECyIIECTBEHHBIE
HEJI0YETHI B OMTMCAHUU XOa pelleHus u (WIn) BeIBOA (OTBETA).

2-1 6anaa BBICTaBIIICTCSI  00yYarolIEMyCsl, €CJIM pEIlleHHe  3aJaud  JIEMOHCTPHPYET
MOBEPXHOCTHOE MOHUMaHKE 00YYaIOLIMMCS IIPEIOKEHHOH TPOOIEeMbI;0CyIIECTBICHA TMOIBITKA
Ia0JIOHHOTO PELICHUsl 3a/auyd, HO NPH €€ PEeLIeHHH AOMYIIeHbl OIMOKM M (WJIM) IPEBBILICHO
YCTaHOBJIEHHOE NPENOAaBaTeNIeM BPEMSL.



0 6aT0B BBICTABIISICTCS 00YYArOIIEMYCsI, €CJIA PEIICHUE 3aJ1aun JIEMOHCTPHUPYET
HETIOHUMaHHEe O0yYaloIMUMCs TPEIIOKCHHON MpoOieMbl, W (WIM) 3HAYUTEIHHOE MECTO 3aHUMAaOT
o0mirie (hpa3sl ¥ TOIOCIOBHBIE PACCYXACHUS, U (WIIH) 3a7a9a HE pelieHa.



