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1. Ileau ocBOeHUSI TUCHMILIMHBI

[enu ocBoeHus quCUUIIIUHBI «ONTHKA» COCTOSIT B 0OECIEYEHUHN CTYJECHTOB
3HAHMSIMU M HaBbIKaMU B 00JIACTM MAaTE€MAaTHYECKHX M €CTECTBEHHO-HAaYyYHBIX
3HAHMM, CBSI3aHHBIX C OJHUM M3 OCHOBHBIX pa3/esioB (DU3UKHU - ONITHKH, BEIPAOOTKE
MPAKTUYECKUX HABBIKOB perieHus (U3MYecKux 3ajnad B obyactu (pusznyeckou u
TEXHUYECKOM ONTHUKH, B Pa3BUTHUM Yy OOydYalOUIMXCs TOHUMAaHUA POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB (PU3MKH KaK OCHOBBI [JIsl ONWCAaHUS W aHalu3a
IPUPOABl Pa3HOOOPA3HBIX SIBIECHUN OKpPY’KAIOLIEro MUpa, B (HOPMUPOBAHUH Y
oOydaromuxcs (yHIaMEHTAIbHBIX (U3UUECKUX MPE/CTABICHUN Il BHIPAOOTKU
CIIOCOOHOCTEW K CaMOCTOSITENIbHBIM METOJaM Hay4YHOr'O HCCIEAOBAHHUS U
MBIILJIEHUSI, B TOJYYEHUU BBICIIETO0 NPOo(EeCcCHOHATBHO TPO(PUINPOBAHHOTO
o0pa30oBaHus, MO3BOJISIIONIETO BBIMYCKHUKY YCIEHUIHO paboTaTh B U30paHHOM
chepe nearenpHocT B P® wu 3a pyOexom, o0ianath YHHUBEPCAIbHBIMU,
obmienpodeccuoHanbHbIMU " npoQeccuoHaAIbHBIMU KOMIIETEHLIUSAMU,
CHOCOOCTBYIOLIMMHU €r0 COLUATbHON MOOMIBHOCTH, BOCTPEOOBAHHOCTH Ha PBIHKE
TpyJa U yCIemHoi npodeccuoHaibHOM Kapbepe.

2. Mecto nucuumiiaibl B cTrpykrype OOII 6akanaBpuara

Huctmmmmaa b1.0.17 «Ontuka» otHOcuTcsa Kk OOs3aTenpHol yactu bioka 1
- Jucuumnuasl  (Monynu) ydeOHoro 1uiaHa. [lpenonaBaHue JUCHUILTUHBI
ocymiecTBisieTcst B 4 cemectpe. s yCBOECHUS JUCHUIUIMHBI 00y4aeMblil TOKEH
obOnmagath 0a3oBOM  (PUBMKO-MATEeMAaTHYECKOW  MOATOTOBKOHM, HeoOXoauma
COJIEPKATEIbHO-METOANYECKAsT B3aUMOCBSI3b C MATEMATUYECKUMHU JUCHUILIMHAMU
«Marematnueckuii aHanmu3 u TOKID», «AHanuTuyeckass reOMETpUs U JUHEWHAas
anrebpa», «BeKkTOpHbI M TEH30pHBIN aHaNM3», U QU3UUYECKUMU AUCIUILUIMHAMU
«Mexanukay, «MonekynspHas Guznka», « JNEKTPUUECTBO U MATHETU3M.

CryaeHTbl AOKHBI UMETh HABBIKM CaMOCTOATENbHON pabOThl ¢ y4eOHBIMU
nocoOussMM M MOHOrpapuyeckod y4yeOHOM JuUTepaTypoid, yMeTb peuaTh
¢usnueckne 3agaud, TpeOyrolmue OpUMEHeHus AuddepeHuuaIbHoro  H
MHTETrpajJbHOr0 MaTeMaTHYEeCKOro anmapara, yMeTb MPOU3BOAUTH MPUOIMKEHHbIE
npeoOpa3oBaHusl AHAIUTUYECKUX BBIPAXKEHUH, HMMETb HaBBIKM pPAa0OThI Ha
KOMITbIOTEpE C MaTeMaTHMYeCKUMH IakeTaMu mnporpamm (Hampumep, MathCad,
MatLab, Mathematica), rpaduueckum (Hampumep, OriginPro), rpaduueckum
MakeToM s cXeMHbIX pemieHuil (Hampumep, CorelDraw) u  TekcTOBBIMU
(manpumep, MS Word, MS Excel) pemakTtopamu, yMeTb NpOrpaMMHpPOBATH U
MCIIOJIb30BaTh YMCIIEHHbIE METOJIbI pelieHus (PU3nYecKux 3ajad, UMETb HABBIKU
paboThl Ha (U3MYECKUX SKCIEPUMEHTAIBHBIX YCTAHOBKAX, YMETh O(QOPMISATH
pE3yNbTaThl HKCIEPUMEHTOB C HCIOJIb30BaHUEM TrpadUyecKoro Marepuana U c
OLICHKOM NOTPELIHOCTEN U3MEPEHUN.

3HaHMs, MOTYyYEHHbIE TP OCBOCHUM JUCUHUITUHBI «ONTHKa», HEOOXOAUMBI
IIPU OCBOEHUU CIEAYIOMINX AUCHUIUIMH «ATOMHas U sigepHas pusnkay, «OCHOBBI
Gu3MKKM TBEpAOro Teida M MOJYNPOBOAHUKOBAS AJIEKTPOHHUKA», «OCHOBBI
paauanoHHon ¢usuku», «Teopuss konebanuit u BoaH», «KBaHTOBasg u
ONTHYECKAs AIEKTPOHUKA, «TBepnorenpHas AIEKTPOHUKA "
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MUKPORJIEKTPOHUKA,
BOJTHOBOH (hU3UKOM.

a TaKiKC piaaga CICHUATIbHBIX AUCHOUIUINH, CBA3dAHHBIX C

3. Pe3yabTarhl 00yueHus: 0 JucHMILIMHE «OnTHKa)»

Koa m HauMeHoOBaHUe

KO)I U HAUMCHOBAaHHC HHAUKATOPOB
Pe3yabTaTnl 00y4yeHust
KOMIICTCHIIMH JOCTHIKCHUSA
KOMIICTCHIIMH
OIIK-1. OIIK-1.1. *3HaTh:
Crnocoben npumensTh | Obnagaetr 6a30BbIMU - u3nyecKyo Npupoly CBeTa,
byHIaMeHTaTbHbIC 3HAaHUSIMU B 00JIACTH CBOMCTBA ONTUYECKUX BOJIH,

3HaHUS, TIOTYYCHHBIC B
o0nactu pu3uKo-
MaTeMaTUIECKUX U
(W1M) ecTeCTBEHHBIX
HayK, U UCTIOJIH30BaTh
UX B
npodeccuoHaIbHON
JeSITeTLHOCTH.

¢buzuko-
MaTeMaTHYCCKUX HAYK,
HEOOXOIUMBIMH I
pEIICHHS
npodecCuoHaIbHbIX
3a1a4.

ONITUYECKHUE SIBJICHUS, 3aKOHBI U
3¢ (deKTHl B ONTHKE;

- MaTeMaTU4YeCKHEe METO/IbI ONMCaAHUS
¢busnueckux sBIECHUN U 3PPEKTOB B
OTITHKE.

*YMeTh:

- HCTI0JIb30BaTh B
npodeCcCHOHATBHBIX 3a/1auax
KauecCTBEHHbIE (PU3NYECKUE
MIpe/ICTaBlIEHUs, MATEMaTUUYECKUE U
BBIYHMCITUTEIbHBIE METO/IbI AaHATTN3a
ABJICHUN U 3((HEKTOB B ONITHKE.
*Braners:

- MAaTEeMaTUYECKUMU U
BBIYMCITUTEIbHBIMU METOIaMU
aHayu3a siBjIeHu 1 3(hPexToB B
OINTHUKE, HEOOXOAUMBIMU IS
penieHus 3a1a4 npodeccuoHalbHON
JesITeIbHOCTH.

OIIK-1.2.
ApryMeHTUPOBaHHO
MPUMEHSIET
(bu3UecKre 3aKOHbBI U
MaTeMaTH4YeCKHe
METO/IbI JUIsl peIeHUs
3a/1a4 TEOPETUIECKOTO
Y TIPUKIIATHOTO
Xapakrepa.

*3HATh:

- ¢u3HUecKue 3aKOHBI ONITUKHU U
MaTeMaTHYECKHE METObI OITMCAHUS U
pelieHus 3a1a4 ONTUYECKON (DU3UKH
TEOPETUYECKOTO U MPAKTHIECKOTO
XapakTepa.

*YMETh:

- aprYMEHTHUPOBAHO MTPUMCHSTH
3aKOHBI U SABJIECHHS ONTHKH,
MaTeMaTUYECKHE METOIbI UX
OTHMCAaHUS JJIsl PEIICHUS 33714
TEOPETUYECKOTO U MPUKIIATHOTO
XapakTepa
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*Bnajners:
- METOJIaMH{ ¥ HaBbIKAMH PEIICHUS

MpUMEHEHHs (PU3NYECKUX 3aKOHOB B
001acTH ONTUKU, MATEMAaTUYECKUX
METOJIOB aHAJIM3a ONTUYECKUX
ABJICHUN U 3 (HEKTOB IS pelieHUs
3aJja4 TEOPETUYECKOTO U
IPUKJIAIHOTO XapakTepa.

OIIK-1.3. O6nagaer
HaBBIKaMU
TEOPETUYECKOTO U
AKCIIEPUMEHTATEHOTO
HCCIICIOBAHUS
00BEKTOB
npodeccuoHaIbHON
JCSITCIIBHOCTH,
pEIICHHS
npodecCroHaIbHbIX
3a/a4 B 00acTu
(U3HUKHN ¥ CMEKHBIX C
HEeM
€CTCCTBEHHOHAYYHBIX
JVCTIMTLINH.

*3HATh:

- (pu3HUEeCKyTO CYyTh ONTUYECKHUX
SIBIICHUI W 3aKOHOB OIITHKH,
TEOPETHUECKUE U
AKCIIEPUMEHTAILHBIC METOIBI U
CpEeIICTBA HAOJIO/ICHUS U U3YUCHHUS
ATUX ABJIECHUN ¥ 3aKOHOMEPHOCTEH.
*YMETh:

- BBITIOJTHATH TEOPETUICCKHE U
IKCTIEpUMEHTAIILHBIC UCCIICIOBAHUS B
00JIaCTH ONTHKH,

- pemiath pU3NYECKUE U
npodeccuoHaIbHbIE 3a]a4H B
obnacTu pU3NYECKON ONTHUKH;
*Buasers:

- HaBBIKAMH TEOPETUIECKOTO U
HKCIIEPUMEHTAILHOTO aHAIH3a
ONTUYECKUX SIBJIEHUH, 3PPEKTOB,
CXEMHBIX PEIICHUH ¥ PUMECHECHHUS
ONITUYECKUX METOOB UCCIICAOBAHUS
IUTSL PEIICHHSI IPAKTUYECKUX 3a/1a4.
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4. CTpyKTYpa U cofepKaHUe TUCHUIUIMHBI «ONTHKA»

OO6m1ast TpyA0€MKOCTh JUCHUIUIUHBI COCTaBisieT 216 4acoB - 6 3a4ETHBIX €AUHMUII,

u3 HuX. 60 yacos

nexkuuu, 60 yacoB - sabopatopHble 3aHATHS, 30 yacoB

npakTudeckue 3aHaTus, 30 4yacoB - camMocCTosTelbHass paboTa, MOATOTOBKA K
3a4eTy M 9K3aMeHy — 36 4acoB.

4.1. CTpyKTypa IMCHUTLIHHBI

Buanbl yueoHoii padoTsl, BKIIOYAS

®opMBbI TeKyIEr0

§ CaMOCTOSATEJIbHYI0 PA0OTy CTYIEHTOB H KOHTPOJIsI
N e g TPY0eMKOCTh (B 4acax) yCneBaeMocTH
) g 2 (no neoenam cemecmpa)
n/ Pazngen nucuMmiInHbBI S Q
5 ] = - 8 ®opmbI
" Ol s | E| Ja6- 2 £ i
g = a0-HbIe El= WKP | CP NPOMEKYTOYH O
o~ g 3aHATHS é- = aTrrecTauuu (no
= ] cemecmpam)
O6ma k3 imx
A
IIPaKTH
TPyRo qyeckas
CMKO
oaAroT
CTb
OBKa
r
1 COMETPHHCCKad 10 5 4 4 Otyet no 1a6. pad.
OTITHKA
sonimt onmiecKore Orser 10 126. pacs
2 41 13 | 10 6 3 4 4 KonTposbHas
JUanazoHa.
pabota
[Tonspuzanus ceera
Otpaxenue
3 | CThaxeHue H 4145 | 8| 6 3 4 4 | Oruer no na6. pa6.
MIPEJIOMIICHHE CBETA
OnTuka Otyet no 1ab. pao.
4 | aHM30TpONHBIX cpen. | 4 | 6-7 8 6 3 4 4 KonTposbHas
KpucrannoonTtuka pabora
T — Otyet no 1ab. pao.
5 pOepeHl 401810 12| 12 6 8 8 KOHTpoIbHAS
cBeTa
paborta
6 | dudpaxnus cera 4 11-13 | 12 | 12 6 6 6 Otuer no 51a6. pao.
M
7 | VOuCKyIApHad 4 14-15] 6 | 8 4 : : Onpoc
OTITHKA
g | Onmxa 4 [15-16 | 4 | - ; ; ;
JIBYOKYIIAXCS CPET
JK3aMeH
Hroro: 4 60 | 60 30 30 30 ’
3auer
KourtpoJsb 4 36
3ader no
IIpomexyTouHas 4 J1a0OpPaTOPHBIM
arrecTauus padoram.
JK3aMeH
Oomas 4 216
TPY10€MKOCTh
5
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4.2. ConeprkaHue JUCUUNINHbBI

1. |Beenenue. Ontuka B coBpeMeHHOM (u3nke U TexHuke. KpaTkas uctopust pasBuTHs
MIPEACTABIEHUH O IIPUPOJIE CBETA, OCHOBHBIE Pa3/Ieiibl ONTUKH: T€OMETPUIECKasi, BOJIHOBAs,
KBaHTOBAas ONTHKA, TEXHUYECKAsl ONTHKA, (U3MNO0JIOTHYECKas 1 OMOMEAUIIMHCKAs ONITHKA,
(dboTOHUKA.

1. OneKTpoMarHUTHbIe BONIHbI ONTUYECKOro AMana3soHa.
NMonapusaunsa ceeta

2. |OnTuyeckuii [uana3oH 3J€KTPOMAarHUTHBIX BOJIH. ICTOUHMKY U IPUEMHHUKH CBETA.
VYpaBHenus Makcsenna.

CamocTrosiTe/IbHO: YpaBHEHHs] MakcBellia B MHTErpajibHOM opme U ux pusndeckas
uHTeprpeTanys. BoIBoJ BOJHOBOTO ypaBHEHUS JJISl SJIEKTPUUECKOTO MOJI U3 YPaBHEHUNI
Makcsemia.

BonHoBoe ypaBHeHue. YpaBHeHue BoiHbL. [lnockas u chpepuueckue BosiHbl. OCHOBHbBIE
XapaKTEePUCTUKU KOJIeOaHHUM U BOJIH U UX (pU3MUECKU CMBICI (aMILTUTY/a, (a3a, yacTora,
KpyroBasi 4acToTa, JUIMHA BOJIHbI, BOJTHOBOE YKCJIO0, BOJIHOBOM BEKTOP, (pa3oBasi CKOPOCTH,
(GPOHT BOJIHBI, BOJTHOBBIE IIOBEPXHOCTH).

[IpencraBnenune konaebanuii 1 BOJH B KOMIUIEKCHOU popme. KommnekcHast ammnrya.

3. |DHeprus IeKTPOMAarHUTHBIX BOJIH.
[InoTHOCTH MOTOKA SHEeprun. Bexkrop YmoBa-IlolinTuHra. IHTEeHCMBHOCTH CBETA.

4. |HemoHoxpomaTtuueckre BOJIHbI. MoaylIupoBaHHbIE KOJI€OaHUS U BOJHBL.

AmrIuuTynHas, Gpa3zoBasi, 9aCTOTHASI MOAYJISIIIUU KOJICOAHHI 1 BOJIH.

Pa3no)xeHne BOJIHBI 0 TAPMOHUYECKUM COCTABIISIOLIUM.

Bonnosble 11yru. CriekTp BOIHOBOTO 1yra. COOTHOIIEHHE MEXAY JIMHOM 1(yra 1 IHUPUHON
CIEKTPaJIbHOr0 UHTEpBaia. Bpems u 1iarHa KOrepeHTHOCTH BOJIHBI.

buenus BonH. Cynepro3uniys JByX MOHOXPOMATHYECKUX BOJIH PA3IIMYHON YaCTOTHI.
I'pynnosas ckopocTs BoJIHBL. Dopmyna Panes 11 rpynmnoBoi CKOPOCTH.

5. |Honsgpu3zanys 37€KTPOMArHUTHBIX BOJIH. [onepedyHOCTh 2IIeKTPOMAarHUTHOM BOJIHBI.
B3aumnas opueHTanusi BEKTOpoB 3ekTpuueckoro E, maruutHoro H ¥ BOJTHOBOTO BeKkTopa k
B 2JIEKTPOMAarHUTHOW BOJIHE.

CamocTosiTeJIbHO: BHIBOJI OPTOTOHATLHOCTH BeKTOpOoB E, H, k u3 ypaBHeHHI1 MakcBea.
JluneitHo (T10CKO) MOJIIPU30BaHHAS BOJIHA; INIOCKOCTD MOJISIPU3ALIUU.

Kpyrosas (1upkynsipHas) ¥ 3JUIMIITUYECKAs OIS pU3ALIIH.

CnyyaitHas (xaoTUyeckas) HOJsipU3alysi BOJHBI - €CTECTBEHHBIN CBET.

6. |Crosiune 31eKTPOMArHUTHBIC BOTHBL.

VYpaBHeHHE cTOSTYEN BOJIHBIL. Y3JIbl U yYHOCTH B cTOsIYel BosiHE. ONTUYECKUH J1a3epHBbIH
pe3onaTop. OnbiT Bunepa no gortorpaduueckoit 3anucu cTosueil BOJIHbI CBETA.
CamocrositeabHo: [[Betnas dororpadus Jlunnvana. O6wemuas rosorpamma JleHucroka.

2. OTpaxeHue v npenomMreHne cBeTa

7. | OTpaxkeHHe U IPEJOMIICHHE CBETA Ha TUIOCKOW FPAHMIIC pa3jiesia IBYX W30TPOIHBIX
JIUDJICKTPUKOB.

3aKOHBI OTPAKEHUS U TIPEITOMIICHUSI.

®opmynbl DpeHerns.

CamocTosiTeabHO: BeiBog hopmyiiel DpeHens 1 aMIUTUTYIHOTo KodhpuimerTa
OTpaKEHHUS CBeTa ¢ s-noJisipu3anueil. [[peodbpazoBanne popmyn OpeHens ¢ UCKITIOUYECHUEM
KO2()PHUITMEHTOB MPEITOMIICHUS.

8. | Pusznueckue caenctsug U3 Gopmyn Ppenens.

N3menenue (as3bl BOJIHBI HAa T IPU OTPAKEHUU.

I/ISMCHGHI/IC COCTOAHUA nonﬂpn?,aupm CBETa HpI/I OTpa)KeHI/II/I nu HpeJ'IOMJ'IeHI/II/I.
Jlunelinast monsipu3anusi OTPAXXKEHHOTO CBETA IPU OTPaKCHHUH 1O yriioM bproctepa.
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OHepreTUYecKkre KO3PPUIIMEeHTH OTPAKEHUS U TPOMYCKAHHUS.

3aKOH COXpaHEHHs SHEPTUU IIPU OTPaKEeHUH U rpenomiieHuu ceeta. Koadduuuent
OTpaXeHUsI IPU MPOU3BOJILHOM a3uMyTe JIMHEWHOHN MOJIspU3alvy aJarollero CBeTa.
KoabdunmenT oTpakeHns eCTeCTBEHHOIO U HUPKYIISIPHO NOJISIPU30BAHHOTO CBETA.

10.

[TonHOE BHYTPEHHEE OTPAKEHHUE.

[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTpaKeHUs. [Ipu3Mbl TOJTHOrO BHYTPEHHETO
oTpakeHUsl. BOJIOKOHHBIE U TIIaHAPHBIE CBETOBO/IBI.

HeonHnopoanast BosiHa BOJIM3U I'paHULB] pa3ziesia cpell IpU NOJHOM BHYTPEHHEM OTPaKEHUH.
W3meHeHne coCTOsSIHUSA NOJISIPU3AL[UU CBETA IIPU ITOJIHOM BHYTPEHHEM OTPAXKEHUH.
[IpeoOpa3oBaHue TMHEIHHO NOISIPU30BAHHOTO CBETA B LUPKYIISIPHO MOJISPU30BAHHBIN NpU
MOJIHOM BHYTpEeHHEM oTpakeHud. [lapautenenunen @penens.

CamocrosiTesibHO: BeiBoa u3 hopmyn @penenst BoIpakeHHM Ui caBura (pasbl BOJIHbBI IpU
[IOJIHOM BHYTPEHHEM OTPAKEHUHU.

11.

CamocrosiTesibHO: OTpaxkeHHe CBeTa NOBEPXHOCTHI0 MeTaiioB. Koadduunent orpaxenus
MeTauioB. [ 1yOMHa TPOHUKHOBEHUS MPEJIOMIICHHON BOJIHBI. MI3MeHEeHHE COCTOSTHUS
MOJISIPU3ALMY JIMHEWHO MOJISIPU30BAHHOM BOJIHBI TPU OTPAYKEHUH MOBEPXHOCTHIO METAJIJIOB.

3. OnTuKa aHu3oTponHbIX cpen. KpuctannoonTtuka

12.

PacnpocTpaneHue cBeTa B aHU30TPOITHOM CpeIe.

OnTruyeckn aHU30TPOITHBIE cpefibl. OTHOOCHBIC U ABYOCHBIE KprcTauibl. OOBIKHOBEHHAS U
HEOOBIKHOBEHHASI BOJIHBI B KPHUCTAJLTIE.

[ToBepXHOCTH JTy4EBBIX CKOPOCTEN OOBIKHOBEHHOM U HEOOBIKHOBEHHON BOJIH B OJIHOOCHOM
KpHCTaJIE.

[IpenomiieHne cBeTa Ha rpaHulle aHU30TPONHOM cpeabl. [TocTpoenus [roiirenca st
OJHOOCHBIX KPHCTAJJIOB.

13.

[Tonspu3alOHHbIE YCTPOWCTBA.

Kpucrannnueckue $a3oBble Iu1acTUHKUA A/4 U A/2.

[Ipu3ma Bosutacrona.

CamocrositenbHo: npusmbl Hukous, Pomona u Cenapmona.

Juxpouunsie nonspuzaropsl. [lonspoussl. 3akon Mamtoca.

HMHTEHCUBHOCTH CBETA Ha BBIXO/JIE ONTUYECKON CUCTEMBI «(JIBa MOJIIPU3ATOPA C
KPUCTAJUTMYECKOM (ha30BOM TJIACTUHOM MEXKTY HUMUI.

CamocrositesabHo: JXKuakue kpucramibl v XKK sxkpansbl.

14.

WunynupoBaHHasi onTHYECKas aHU30TPOIUSL.
®oroynpyrocts. Dnexrpoontuueckue 3pdextsl Keppa u [lokkensca. Ontuueckuii ¢ ekt
Keppa. Marautoontuueckuii a3pdext Keppa.

4. NHTepcdepeHUnsa cBeTa

15.

WuTepdepeHnus MOHOXpOMATUYECKUX BOJIH.

YcnoBust 06pazoBaHusi MAKCUMYMOB U MUHUMYMOB HHTEHCUBHOCTU. MIHTEphepeHInOHHbIE
nosiocsl. UaTepdepennrionnoe ypapuenue. Kontpact nHTephepeHIIMOHHBIX MOJIOC.
WuTepdepenius ABYX MIOCKUX BOJH — IMEPUO/I [TOJIOC B 3aBUCUMOCTHU OT yIjla CXOKJICHUS
BoJH. IHTepdepennus AByx chepuyeckux BOJIH.

16.

WuTtepdepeHus HEMOHOXPOMATUYECKUX BOJIH.

B3aumHas HEKOrepeHTHOCTb BOJIH OT (PU3UYECKU Pa3HbIX UCTOYHUKOB. [TosryueHune B3auMHO
KOT€PEHTHBIX BOJIH B ONTUKE — UHTEP(HEPEHLIMOHHbBIE YCTPONUCTBA U UHTEPHEPOMETPHI.
HuTepdepomeTpsl ¢ JesieHneM BOJIHBI 110 aMIUIUTY/IE U 110 BOJIHOBOMY (poHTY. OnTHueckas
Pa3HOCTh X0/1a BOJIH B MHTEP(EPEHIIMOHHBIX YCTPOUCTBAX U UHTEPPEPOMETPAX.

CBs3b pazHOCTH (a3 BOJIH € MX ONTHYECKOW Pa3sHOCTBIO X0Ja. Y CIIOBUS (OPMUPOBAHUS
CBETJIBIX U TEMHBIX HHTEP(EPEHIIMOHHBIX M10JIOC.

VYpaBHeHHE UHTEPPEPEHLINN HEMOHOXPOMATUYECKUX CBETOBBIX BOJIH. CTeneHb B3aUMHOM
KOI€PEHTHOCTH BOJIH U KOHTPACT UHTEP(HEPEHIIMOHHBIX M0JIOC.
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17.

BpemMeHnHas KOrepeHTHOCTh CBETA.

CooTHoIIEHHS MEX Y Pa3HOCTBIO X0/1a BOJIH U JUIMHON BPEMEHHON KOT€PEHTHOCTH IPH
unTepdepenuu ceeta. Unrepdepenius 6e10ro cBera B TOHKUX IUICHKAX.

CreneHb BpeMEHHON KOT€PEHTHOCTH U €€ CBA3b CO CIEKTPOM onTuyeckoro nojis. Konrpacr
MHTEP(PEPEHIIMOHHBIX [10JIOC U CTENEHb BPEMEHHOM KOT€PEHTHOCTH.

18.

HNHuTtepdhepomMeTpsl ¢ ASICHHEM 0 aMILTATY/IC.

WuTtepdepomerprl Maiikenbcona u Maxa-Llenaepa.

CamocrosreabHo: Konbsia Hetotona. Marepdepomerp duszo.

HuTtepdhepomeTpsl ¢ ACICHUEM 110 BOTHOBOMY (POHTY.

HNutepdepomerp FOura. [lepuon natepdepeniuonnsix nojoc FOura. bunpuzma Openens.
CamocrosiTeabHo: Ouszepkana Openens, oununza buiie, 3epkano Jlnoina. Beion
BBIPKCHUS IS IEpHOIa HHTEPPEepeHITMOHHBIX osioc FOHTa.

19.

[TonepeyHas NpOCTpPaHCTBEHHAs KOT€PEHTHOCTb.

Ponb KOHEUHBIX pa3MepoB UCTOYHMKA CBETA MpH uHTeppepenuuu. Jmna (paguyc)
MONEPEYHON KOT€PEHTHOCTH BOJIH OT MPOTSHKEHHOI'O HCTOYHHKA.

D¢ dexT nonepeuHoil 1eKorepeHTHOCTH BOJIH B MHTEppepomerpe FOHra.
3Be3aHbIN nHTEphepoMeTp MalKeIbCOHA U €r0 COBPEMEHHBIE MOU(PUKAIINH.

20.

MHorosyueBas UHTEphEpEHLHUS.

Nurtepdepomerp @adpu-Ilepo. MnTeHCMBHOCTD cBeTa Ha BbIxoJe HHTEphepomeTpa Padbpu-
[lepo B mpouieaniemM u 0TpaxxeHHOM cBeTe - (hopmyiia Diipu.

[Ipumenenne unreppepomerpa @adpu-Ilepo B BricOKOpaspeliaomeid CieKTpoCKOuy.
JlazepHbIi ONITUYECKUI PE3OHATOP.

WuTtepdepeHinonHbie CBETOPUILTPBL. MHOTOCIONHBIE TUIEKTPUUECKHE 3epKaa.
IIpocBeTnenne MOBEPXHOCTEH ONTUUECKUX JICTAJICH.

CamocrositeabHo: Qotorpadus Jlunnmana B HaTypaibHBIX LIBETAaX. [ 0J10rpaMMBl
Jlenucroka.

5. Oudpakuma ceeTta

21.

Hudpakuus ceera. [Tpunuun INoitrenca u npuniun I'roiirenca-®penens. Judpaxnuonnblit
uHTerpai. Judpakuus cBera Ha KpYIrJioM OTBEPCTUU U KPYIJIOM dKpaHe. 30HHAs TEOPHs
®peneist. Bexropuslie quarpammsl. [1atHo Ilyaccona.

AmmuntyznHas v (a3oBasi 30HHbIE IIIACTUHKU DpeHens.

22.

Hudpakuus Opayarodepa - audpaxims 1anbHEro moss, 1upakius B napauieabHbIX
ayudax. Judpakus Opaynrodepa Ha meId U Ha TPSIMOYTOJILHOM OTBEPCTHH.
Pacrnipenienenre MHTEHCUBHOCTU B TU(GPAKIIMOHHON KapTHHE.

Kaprtuna nudpaxuus @paynrodepa Ha KpyrjioM OTBEPCTHH.

JudppakioHHas pacXoIMMOCTb CBETOBBIX TyYKOB. JIM(PpaKIIMOHHBIN ITpeien pa3pelieHus
ONTUYECKUX CHUCTEM.

23.

JudpakuronHas peuerka. Pacnpesenenue MHTEHCUBHOCTH B KapTUHE AU(PPAKIIUU Ha
mieneBoi audpakimoHHon pemietke. PazoBbie AUPPAKIIMOHHBIE pemeTkr. OTpaxaronme
mudpaknoHHbIe pemeTku. JndpaknnoHHbii ciekrporpad.

CamocrosiTesbHO: Pa3pemiaronias ciocoOHOCTh M(PaKIMOHHON PEIEeTKU U
JU(PPAKIIMOHHOTO CIEKTPOMETPA.

24.

O6beMHbIe TU(PAKINOHHBIEC PELIETKY.
Hudpakuus bparra. udpakuus cBeta Ha aKyCTUYECKUX BOJIHAX.

25.

PuznuecKkrue TPUHIKIELI ONTHYECKOH roaorpadum.

Cxema 3amicH roJiorpaMM B BOCCTaHOBIICHUS C TOJIOTPAMMBI OTITHYECKOTO BOJIHOBOTO TTOJISL.
OOBeKTHAsA ¥ OIIOPHAS BOJHEI B ToJiorpaduu.

CamocrositeabHo: OO0beMHast rosiorpamma J[eHICIOKa 1 BOCCTAHOBIICHUE
rojorpaguueckoro nzodpaxenus B 0enom ceere. L{udposas ronorpadusi.
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6. MonekynsapHasa onTuka

26.

PacnpocTpanenus cBeTa B M30TPONHON aucneprupyroniei cpene. [lonspusanus cpesl.
MarepuanbHible ypaBHeHus. /Jucniepcus cBera. Y paBHEHHE IIJIOCKOM MOHOXPOMAaTHYECKOU
BOJIHBI B MOTJIONIAtONIEH cpee. 3akoH byrepa.

BosHOBBIE nakeThl. ['pyninoBas ckopocts BoaHbL. Popmyna Pastes.

Knaccuueckast 37eKTpOHHas TeOpUs AUCIEPCUH. Y PaBHEHHUE JBUKEHHS OCLHUILIATOPA BO
BHelHeM noje. Jlucnepcus Baanu ot auHuM norsomeHus. ®opmyna Komm. @opmyna
Jlopenu-JlopenTua.

27.

Jucnepcus B 061acT AMHUM NOTJIONIEHUS. AHOMaNIbHAs qucnepeus. JucnepcruonHas
KpUBas U JUHUS TOTJIOLIEHUSI.

DKcrepuMeHTaIbHbIE METObl UCCIIEJOBAHMS aHOMAJIbHOM ucnepcuu. MeTo | cKpeleHHbIX
npusM. Unrepdepenuronnsiit Meron. Muatepdepomerp Poxxnecrsenckoro. Meton "kprokoB"
PoxxnecTBeHCKOTO.

28.

OddexT BpallleHrs HAIPABJICHUS ITOJIIPHU3AIIMA CBETA B CPEJE B MArHUTHOM moJie (3dhdhekT

Dapanes).

EcrtectBennoe BpallCHUC HAITPABJICHHU ITOJIApU3aAllUA CBETA. OneIT (DpCHeJ'If{.
CaxapomeTtpus. [lonsgpumerpsl.

29.

PaccestHue cBeTa B HEOJJHOPOHBIX Cpeiax U ero 3akoHoMepHocTH. [lonmspusanus
paccessHHOTO CBETA.
Monekynsapaoe paccessaue. OObsiCHEHUE 1IBETA 3apu U Heba.

30.

Henuneiinas ontuka. IlpocBetiienne, MHOropoTOHHOE MOTJoNIeH e, [ enepaius BTopoit
rapMoHuKU. CaMo(OKyCHPOBKa MOLIHBIX CBETOBBIX TyYKOB. BBIHYXI€HHOE paccesHue
CBETA.

7. ONnTUKa ABUXYLWMUXCA Ten

31.

CamocrosiTesibHO: CKOPOCTh CBETa U METO/IbI €€ onpeesieHus. JlabopaTopHbie METO b
®uzo (MeToxa nmpepeiBanuii ) 1 Dyko ( METOJ Bpallaromerocs 3epKaia ).
ActpoHomuueckue Metoibl Pémepa (mmo cmytHukam FOnurepa) u bpamies (meron
abeppanuii).

32.

[IposiBnenue ABMKEHUS cpelibl B UHTEpGEpEHUUOHHBIX ombITax. OnbIT ®u3o. Dddext
Canbska.
OmnpiT Maiikenbcona. [lonbiTka oOHapyKeHUs IBUKEHUS 3€MJITH ONITHYECKUM METOJIOM.

33.

SBnenne [onnepa B ontuke. [IposiBienue apdekra Jlomiepa B CieKTpaibHbIX
UCCIIEIOBAaHUAX (YACTOTHBIN CABUI CHEKTPAJIBHBIX JIMHUN U3TYyYEHUS 3B€3]l, IOIIEPOBCKOE
VIIUPEHHUE CIIEKTPAIbHBIX JTUHUI).

[IposiBnenue a3pdexra Jomnepa npu untepdepeHnn u qudpaxiuu ceera. lMizmenenue
4aCTOTHI CBETA MpH AUGPaAKIIUK HA JBIDKYIIEHCS TUPpaKnoHHON pemerke. udpakims
Pamana-Hata u qudpakuus bparra Ha 6erynmx akyCTHUeCKUX BOJIHAX.

TEOPETUYECKHU MUHUMYM IO BOJTHOBOM OINTHUKE

. 3aKOHBI OTpaKeHUS U npesiomiieHus. [lokazarens nmpeaomieHus.
. [lonnoe BHyTpeHHee oTpaxeHnue. [IpeaenbHblil (KpUTUYECKUI) YTol TaJAeHHUS.
. YpaBHeHus 1maockoi u cpepuueckoit BoaH. [IpocTpaHCTBEHHBIN nepruoa BOJIHBI (AJTMHA

BOJIHBI), YaCTOTa, BOJTHOBOM BEKTOP, (a3a BOJIHBI.

4. Crosiuas pJIEeKTPOMAarHUTHAs BOJIHA. Y 3Jbl U IyYHOCTH CTOSIYEH BOJIHBI, X IIEPUO.

5. llonspuzanus ceera. JInHEHHO NoNIAprU30BaHHas BoJHA. L{upkynsapHas u ajuMnTudeckas
MOJISIpU3ali. Xa0TUYECKH MOJIIPU30BAaHHBIN CBET — €CTECTBEHHBIN CBET.

6. CriocoObI MOMYYECHHS JTMHEHHO, [TUPKYJISIPHO WU JJUTUNITUYECKH TOJIIPU30BaHHOTO CBETA.
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7. ®@opmynbl Openens — pusnueckuii cmbici. Crneactsus u3 Gpopmyn Openens.
8. Dddext bprocrepa. Yron bproctepa.

9. Onruuecku aHU30TponHAas cpeapl. OnTHYECKas OCh B aHU30TPOITHOM Cpefie.
OOBIKHOBEHHAsI 1 HEOOBIKHOBEHHAS BOJIHBI B KpUcTasuie. J{BolHOE JTydenperoMIICHHE.

10. [IpeobpazoBaHue COCTOSIHUS MOJISIpU3AIMU CBETa (ha30BBIMHU KPUCTATUNIMUECKUMU
TJIACTUHKAMHU.

11. Ilonsponnel. 3akon Mairoca. Ilonsipu3aninoHHbIE TPU3MBI.
12. UnTepdepenuus ceera. YpaBHeHHE UHTEPHEPEHIIMM MOHOXPOMATUYECKUX BOJIH.
13. KorepenTHOCTh cBeTa. B3anMHas KOr€peHTHOCTh CBETOBBIX BOJIH.

14. BpemeHnHast KorepeHTHOCTh cBeTa. [lonepeyHas mpocTpaHCTBEHHAs] KOTEPEHTHOCTh
CBeETa.

15.Uuatepdpepomerpsl. OnTrueckas pasHOCTh xoa. CBs3b pa3HOCTH (a3 C pa3HOCTHIO X012
BOJIH B HHTep(depomeTpe.

16. Untepdepomerp FOnra. Unrepdepomerp Hetorona. Konbiia HetoTona.
17. Natepdepomerp Matikenbcona. Matepdepomerp Maxa-llenaepa.

18.YcnoBus 11st 00pa3oBaHMs CBETIIBIX U TEMHBIX HHTEP(PEPEHLIMOHHBIX TOJIOC - YCIOBUSA
JUIsL Pa3HOCTH (a3 v I pa3HOCTHU XO/1a BOJIH.

19. Iudpakuuu ceta. [Ipunnun I'oitrenca u npunuun I'roitrenca-®Openens.

20. AndpakuoHHas pacXoJUMOCTb ITy4YKOB CBETa. YT0J AU(PPAKIMU CBETa HA OTBEPCTHH B
HEIMPO3payHOM JKpaHE.

21.IlpenenpHble TOMEpEeYHbIE pa3Mephl CPOKYCUPOBAHHOTO My4Ka cBeTa. JudpakiimoHHbIM
npeies pa3penieHus: ONTUYECKUX CUCTEM (OPMUPOBAHUS U300PAKEHUS.

22. AmmuryaHas ¥ gpa3oBasi JUPPAKIIUOHHBIE PEIIETKU. Y paBHEHUE /7S TJIAaBHBIX
MaKCUMYyMOB AU(PpaKuu Ha AU(PPaKIIMOHHON perieTKe.

23. CrnexTpanbHble U3MEPEHHUS C TOMOILIBI0 TU(PaKIMOHHON pemieTky. udpakunoHHbIi
crekTpoMeTp. Pa3pelienre criekTpanbHbIX JIMHUH.

24. Jludppaxus cBera Ha 00beMHON JUPPAKIIMOHHOMN pelieTke. Y paBHeHue bparra.

25. IlpuHIMMIBI ONTUYECKON Tosiorpaduu.

26.51Bnenue paccesiuus ceera. [lonsipuzanus paccessHHOro CBeTa.

27.3akoH Panes muig paccesinHoro cseta. [IpuunHa rony6oi okpacku Heba U KpacHOM 3apHu.
28.Jlucniepcus ceera. Jlucnepcust BelecTna.

29.11ornomenue ceera. 3akoH byrepa.

30.0nbIT MaiikenbCoHa MO ONPENEIICHUIO BIUSHUS ABUKEHUS 3€MJIM HA CKOPOCTh CBETA.
31.9¢dext u unrepdpepomerp Canbsika.

32.9ddext omiepa B ONTHKE.

33.HenuueiiHast ONTHKA.

34.I'enepanust BTOpOil TapMOHUKH.

35.Camo¢oKycupOBKa MOITHBIX CBETOBBIX MTyYKOB.
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5. O0pa3oBaTe/ibHbIC TEXHOJIOTMH, IPUMEHsIeMbIe IIPH OCBOCHHUHU
AUCHUTITHHBI

[Ipn peanuzanuu aucUUIUIMHBL «ONTHKA» HCIONB3YIOTCS CIEAYIOIIME BHJIbI
YYeOHBIX 3aHSATHH: JIEKIMH, MPAKTUYCCKUE 3aHITHSA, KOHCYIbTAIlUH, JIa00pPaTOPHBIC
3aHATUS B (PU3MYECKOM MPAKTHKYME, KOHTPOJIbHBIE paOOTHI, CAMOCTOSITETIbHBIE PA0OTHI.

B pamkax JIEeKIMOHHBIX 3aHSATHH MPETyCMOTPEHBI aKTUBHBIE (OPMBI y4eOHOTO
mpouecca: pa3dop KOHKPETHBIX CHUTyalud, HATypHble (U3UYECKHUE AEMOHCTpAlMH U
oOcyxJileHue HaOMI0IaeMbIX ONTHYECKUX SIBICHHUM H 3()PEKTOB, KOMIBIOTEPHBIE
JAEMOHCTpAIlM M CHUMYJSIIIUM C HCIIOJIb30BAHUEM COBPEMEHHBIX IU(PPOBBIX CHCTEM
M300pa3sUTEeIbHON TEXHUKH.

B pamkax nabopaTOpHbIX 3aHATUNA MPEAYCMOTPEHBI: JAETalbHBIM  pazbop
TEOPETUYECKUX M OSKCIIEPUMEHTAIbHBIX OCHOB H3y4YaeMbIX B paMKax J1abopaTopHOU
paboOTHl ONTHUYECKUX SBJICHWH 1O BCEM pasaeliaM JAWCUUIUIMHEI, BBITIOJHEHHE
mabopaTOpHBIX pabOT 1O BCEM OCHOBHBIM paszjeliaM JUCHHUIUIMHBL  «OnTHKaY.
JlaGopaTopHble 3aHATUS CTYJEHTOB COYETAIOTCA C JIETAIbHBIM aHAJIN30M TEOPETHUYECKHUX
OCHOB BBINOJIHSIEMBIX JIa0OPAaTOPHBIX paboT, NpUHLHKIA JEHCTBUS NPUOOPOB U
YCTaHOBOK.

Ha mpaktudeckux 3aHATHSIX TPEIYCMOTPEHBI: JCTANBHBIN pa30op (QU3NUIEeCKHX
OCHOB T€M JIEKIIMOHHOT'O Kypca ¢ peuieHueM (U3MYecKUX 3a/1a4 10 OCHOBHBIM pazjieiam
COJIepKaHUsl JUCIUIUINHBI, BBIMOJIHEHHE KOHTPOJIBHBIX PabOT MO BCEM pa3/ieliaM.

IIpakTHyeckasi MNOATOTOBKA TMpH peaM3alu JaHHOW JAUCHMIUIMHBI
HarpaBjieHa Ha (opMHpOBaHHE MPAKTUUYECKUX HABBIKOB M KOMIETEHIMM IO
npoduiio 06pa3zoBaTENBLHON MPOrpaMMBbl B IPOLECCE BHIMOIHEHUS Ja00paTOPHBIX
paboT, B X0/Ie KOTOPHIX CTYJICHTHI OBJIaJICBAIOT HABBIKAMH MPAKTUYECKON PabOTHI C
ONTHYECKUMHU SKCIEPUMEHTAIBHBIMU YCTAaHOBKAaMH W TpuOOpaMu, YMpaBICHUS
HU3MEPUTEIBLHBIM 000pyIOBaHUEM, OOPAOOTKH PEe3ylIbTaTOB 3KCIEPUMEHTATBHBIX
M3MEPEHUH, OIIEHKHU MOTPENTHOCTEHN MOTy4YaeMbIX KOJIMY€CTBEHHBIX JaHHBIX.

OcobenHocTH 00pa3oBaTe/IbHBIX TEXHOJOTHIH IV HHBAJIUIAOB M JIMII €
OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSA

Bri6op MeTonoB 00ydeHMs] ompenensieTcsl CoAepKaHUeM IUCUUIUIMHBI, YPOBHEM
npodeccuoHanbHOW MOATOTOBKH TPENoAaBaTelis, METOJAUYECKOTO M MaTepuajbHO-
TEXHUYECKOro oOecreyeHusi, OCOOCHHOCTSIMU BOCHPHUATHS Y4yeOHOM HHpopManuu
CTYJIEHTOB-MHBAJIMUJIOB U CTYJEHTOB C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3[I0POBBS.

Jlis cnaGoBUAALIMX CTYJEHTOB B JIEKIIMOHHBIX U Y4YEOHBIX ayJUTOPHUSX AODKHA
ObITh TPETyCMOTpPEHa BO3MOKHOCTh MPOCMOTpa yAaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JIOCKE WM Cllaiil]a Ha JKpaHe) IpH IOMOIIM BHUAEO YBEJIUUYMUTENCH UIs
yAaJNEeHHOro MpocMoTpa. st uTeHus: yueOHO-METOINYECKON JTUTepaTypbl HEOOXOAUMO
MPEeIyCMOTPETh HAJU4Me OHIIEKTPOHHBIX Jyn. Ilpu HeoOXoaumocTu MAOMKHA OBITh
Mpe1ycMOTpeHa BO3MOXKHOCTh 3aIlMCH JEKIUN Ha JUKTOQOH.

Cnabocnpliamue CTyJIEHThl JOKHBI MOJydaTh AOMOJHUTEIbHYI0 HH(OpMAIUIo
M0 JUCLUMIUIMHE U3 YYEeOHHUKOB, PEKOMEHJOBAHHBIX IpenojaBaTesneM (CM. .8 JaHHOU
MIPOrPaMMBbI).

OOyuaromiyiecst HHBAIMIbl W JIMLA C OIPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS
o0ecneunBarOTCs 3JEKTPOHHBIMH  00pa30BaTEIbHBIMH  PECYpCaMU: DIEKTPOHHBIMU
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MOCOOMSMU, MpPE3EHTAUSIMHU JIEKIIMOHHBIX KYpCOB, IMPOrPAaMMHBIM OOecrieueHueM JUist
pean3aiy KOMIbIOTEPHBIX TA0OPATOPHBIX U MPAKTHYECKUX PaldoT.

[IpenycMoTpeHa BO3MOKHOCTB ITOJYYEHHUS TAHHBIX CPEACTB HA YHUBEPCUTETCKHUX U
KadenpalbHbIX calTaxX, a TaKKe IMPHU HEMOCPEICTBEHHOM OOIIEHUHU C IMpernojaBaTeieM
TI0 DJIEKTPOHHOU IOYTE.

6. YueOHO-MeTOAMYECKOE 00eceyeHHe CAMOCTOATENbHON Ppad0ThI CTYICHTOB.
OuneHovHbIe cpeacTBa VI TEKYLEr0 KOHTPOJIsI yCIIeBaeMOCTH,
NPOMe;KYTOYHOM aTTeCTAIUM 110 UTOTaM OCBOCHUS JUCIUIINHBI

6.1. Buabl camocTOSITeIbHOM PadoThI CTy/IeHTA:

- U3yYEeHUE  TEOPETUYECKOro  Marepuajga MO  KOHCIEKTaM  JIGKIUH |
PEKOMEHJIOBaHHBIM ~ Y4YeOHBIM  MMOCOOUsIM,  MOHOrpaduueckoil  yueOHOMH
JUTEpaType, CIIPABOYHBIM HCTOUHUKAM;

- U3y4YE€HHE TEOPETUYECKOI0 MaTeprasa ¢ UCIOJIb30BAHHEM UHTEPHET- PECYPCOB —
BU/JIEO JIEKIUI IO ONTHUKE;

- CAMOCTOSITENIbHOE H3Yy4YeHUE psifa TEOPETUUYECKUX BOMPOCOB, BBIICICHHBIX B
MporpaMme AUCIUILIMHBI, HEPACCMOTPEHHBIX Ha JICKIHSIX;

- BBINIOJIHEHUE KOMIUIEKCA 3aJaHUN TEOPETHYECKOro XapakTepa, pacUeTHBIX U
rpaduuecKux 1o BCeM paszjenam AUCIUILINHEI;

- pelieHre peKOMEH/I0BaHHbIX 3a/1a4 U3 COOPHUKOB 3a/1a4 1O ONTHUKE;

- U3yYEHUE TEOPETUYECKOro Marepuana IO METOJAMYECKUM PYKOBOACTBAM K
(bu3HYecCKOMY MPAKTUKYMY IO ONTHKE.

6.2. Ilopsa0OK BBINOJHEHUS U KOHTPOJIA CAMOCTOATEIbHOM PadoThI

CTY/ICHTOB:

- IPEIYCMOTPEHA €KEHEAENbHAsl CaMOCTOsTENbHAs paboTa OO0y4aromuxcs I10
M3YYEHHUIO TEOPETUYECKOrO JIEKIIMOHHOTO MAaTepHalia; KOHTPOJIb BBINOIHEHHUS
ATOW pabOThI MPETYCMOTPEH HA CEMUHApaX MO JAaHHOU JUCHUIUIMHE;

- CAMOCTOSITENIbHOE U3YYEHHE HEKOTOPBIX TEOPETUYECKUX BOIIPOCOB, BBIJIECIECHHBIX
B OporpaMMe  JUCUMIUIMHBI W HEPAaCCMOTPEHHBIX  HA  JICKIUAX,
MIpEAYyCMaTPUBAETCS IO MEPE U3YUYEHHS] COOTBETCTBYIOIINX PA3J€JI0B, B KOTOPBIX
BBIZIEJIEHBl 3TH BONPOCHI [JJIi CaMOCTOSITEIBHOIO HM3YYEHUS; KOHTPOJIb
BBITIOJIHEHUS 3TOM CaMOCTOATENIbHOM paboThl TNPEIyCMOTPEH B paMKax
IIPOMEKYTOYHOTO KOHTPOJIS — SK3aMEHa 110 JaHHOW JUCLUILINHE;

- BBIIIOJIHEHUE U MHChbMEHHOE O(pOpMIIEHHE KOMIUIEKCa 3aJaHuil TEOpEeTHYECKOTro
XapakTepa, pacyeTHbIX M Tpaduueckux MO BCEM paszfAeliaM JIUCLHUILIUHBI
MPEeIyCMOTPEHO (PAKTUYECKH EXEHEACNbHO 1O Mepe (DOPMYIUPOBKH ITHUX
3alaHUM Ha JIEKUUAX; OPEAyCMaTpPUBAETCS IHUCbMEHHOE BBINOJHEHHUE JTOU
CaMOCTOSATENIbHON PabOThl C TEKCTOBBIM, BKIIOYas (poOpMyiibl, U rpapuuyecKuM
oopMiIeHMEM; KOHTPOJb BBIMIOJHEHHUS JTOH CaAMOCTOSTENbHONH PadOThI
MIPEAYCMOTPEH MPH 3aBEPLICHUM W3YUYEHHUS KAXKIOro paszena AUCUUILIMHBI 110
MIPEACTABICHHOMY B NE€YaTHOM BHUJE OTUETY IO 3TOMY BHUAY CAMOCTOATEIIBHOMU
paboThI;
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- peuieHrue pPEeKOMEHJOBAaHHBIX 3a7ady M3 COOPHUKOB 3aJa4 MO OITHKE
MIPEANOIIATaeTCs €KEHEIEIBbHBIM MPH MOATOTOBKE K CEMUHApaM U IIPU YCBOECHUH
TEOPETUUYECKOT0 JEKIIMOHHOTO MaTepHalia; KOHTPOJIb BBINIOJHEHUS 3TOM paboThl
MPEAYCMOTPEH Ha CEMUHAPAX — MPAKTUYECKUX 3aHATHIX;

- U3y4EHUE TEOPETUUYECKOr0 MaTepuana MO0 METOAMYECKHM pPYKOBOJCTBAM K
(bu3NYecKOMY MPAKTUKYMY MO ONTUKE MPEIyCMOTPEH €KEHEAEIBHO C OTYETOM O
npoJie’aHHON paboTe Ha 3aHATUIX B (PU3NYECKOM MPAKTUKYME IO OITHUKE.

6.3. 3aanus 1 BONPOCHI VIS CAMOCTOATEIbHOI PAa0OThI CTYACHTOB
no qucunivinie «OnTuka

Bonpocwt us pa3dejz06 memamu4yecKkoco COO@DO)‘CCIHM}I éucuunﬂuﬂbl:

- YpaBHeHus MakcBeiia B MUHTErpalbHOU (hopMe U UX pU3ndecKkas HHTepIpeTanus.

- VYpaBuenus Makcseinna B quddepeHiuansHoi hopme.

- BrIBOJ BOJIHOBOTO ypaBHEHHUS ISl 3JIEKTPUUECKOTO MOJI U3 ypaBHeHUH MakcBeria.

- BrBog u3 ypaBHeHnii MakcBesia CBOMCTBA OPTOTOHANBHOCTH BeKTOpoB_E, H, k

- Cros4ue 3JIeKTPOMAarHUTHEIE BOJHBL. Perucrpanus cTos4ux 31eKTpOMarHuTHBIX
BOJIH: onbIT Bunepa, nusernas ¢ortorpadus Jlunnmana, o0bemMHas rojorpaMma
Jlenucroka.

- Orpaxenue u npenomieHue ceeta. BeiBoa popmyn Openens 1 aMILTUTY THBIX
koa(uimeHToB oTpaxkeHus ceeta. [IpeodpazoBanue popmyn OpeHens ¢
UCKITIOYEHUEM KOA(P(PUIIUEHTOB PETOMIICHHUS.

- IlonHoe BHyTpeHHee oTpaxkeHue. BriBon u3 popmyn OpeHens BhIpaXeHUH IS
caBura (as3pl BOJIHBI IPH MMOJTHOM BHYTpPEHHEM oTpaxkeHuu. [IpeobpazoBanue
JUHENHO MOJISIPU30BAHHOTO CBETA B LIUPKYJISIPHO MOJISIPU30BAHHBIN MIPU MTOJTHOM
BHyTpeHHeM oTpakeHuu. [lapannenenunen Openens.

- Orpaxenue cBeta MeTajuiiaMu. OTpakeHHE CBETA MOBEPXHOCTHIO METAJIOB.
Koaddunuent orpaxenus metanioB. [ myOrnHa NpOHUKHOBEHUS MTPEIOMIIEHHON
BOJIHBL. MI3MeHeHre COCTOSHUS MOSIpU3aIMK JTUHEHHO MOISIPU30BAaHHON BOIHBI IIPU
OTpaXEHUH MOBEPXHOCTHIO METAJUIOB. DIUTUIICOMETPHSL.

- Onruka aHU30TpoNHbIX cpel. [IpenoMieHune cBeTa Ha rpaHHIIE AaHU30TPOITHOM CPEIbL.
[Toctpoenus ['tolirenca ajisi OTHOOCHBIX KPUCTAJIOB.

- Honspuzanmonssie ycrporctsa. [Ipusmsl Pomona u Cenapmona. XKuakue
kpuctaiisl 1 KK skpaHblL.

- HunynupoBaHHas onTudeckas aHu3oTponus. PoToynpyrocts. DIEKTPOONTHYECKUE
s dextsl Keppa u [lokkenbca. Ontuyeckuit a¢dexr Keppa. Maruuroontuueckuii
addext Keppa.

- Uurepdepenius crera. Uutepdepomerpsl ¢ nenenueM no ammiutyae. Konabsia
Herotona. Uutepdepometp duso.

- HnTepdepomeTpsl ¢ AenenreM 1o BosHoBoMy bpoHTy. busepkana dpenens,
ownun3a buite, 3epkano Jlnoiiaa.

- MsuoronyueBas unrepdpepenuus. MurepdepeHIoHHbIE CBETOPUIBTPHIL.
MHorocnoitHsle quaieKTpuyeckue 3epkana. [lpocBeriaenue nosepxHocren
ontuyeckux aeraneil. ororpadus Jlunnmana B HaTypajbHbBIX LBETaX. [ 0lorpaMMel
Jlenucroka.

- Judpaxuus ceera. JlndpakiuroHHas penietrka. Pasperiaroiias ciocoOHOCTh
TU(PPAKIIUOHHON PEeIIeTKU U TUGPAKIIUOHHOTO CIIEKTPOMETPA.
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dusnyueckue TPUHIHUILI ONTHYEeCKOU ronorpadun. O6beMHas rojorpamMmma
JleHucroka 1 BOCCTaHOBJICHHE Toiorpaduyeckoro n3o0paxeHus B 6€JI0M CBETE.
Hudposas ronorpadus.

CKOpOCTh cBETa U METOIbI ee onpereneHus. JlabopaTtopasie MmeToasl Ou30 (MeTox
npepbiBaHuil ) 1 Dyko ( METOJ1 BpalllaloIIerocs 3epkana ). ACTpPOHOMUYECKUE
Metonbl Pémepa (o ciyrHukam KOnurepa) u bpannes (Meron aGeppanuii).

Ilepeuenv 3a0anuti O camocmoamenbHolu pabomol

9ﬂ€KMp0Md2HquHbl€ 60JIHbl. HOﬂﬂpuS’Clb}uﬂ ceema

l.

10.

11.

12.

3anucarh ypaBHeHUss MakcBeijla B MHTErpaibHOW (popme, aTh TOJIKOBAHHE BCEM
¢u3nuecKUM BETUYMHAM, B HEro BXOJAIIMM, U OOBSICHUTH (DPU3MYECKHI CMBICI
(bopMyI1 — KaKue SIBJICHHS 3JIEKTPOMAarHeTU3Ma OHU (pOpMaIbHO OIPEEISIOT.

C wucnosnbp30BaHMEM TEOPEM, MPAaBWJI M COOTHOIIEHUI BEKTOPHOIO aHalIN3a
npeoOpa3oBaTh HWHTErpajbHble ypaBHeHHs MakcBemna B JuddepeHIMalbHY IO

bopwmy.
BoiBectn u3 ypaBHenuit MakcBemna B auddepeHuuanbHoil popme BOIHOBBIE

ypaBHEHHs ISl SIEKTPHIECcKoro E(7,f) ¥ MATHUTHOTO H (7, ) BOTHOBBIX MOMEHA.
[lokazatb, 4YTO BOJHOBOE BO3MYILEHHE IUIOCKOM BOJHBI 00IIEro BUIA
E(t,z)=E(t - z/v), pacupocTpaHsOLIeecs] BIOJb HANpPaBICHUS Z, yIOBJIECTBOPSET
BOJTHOBOMY YPaBHEHHUIO.

I[Toka3aTh, YTO ypaBHEHHs TAPMOHMYECKOH IUIOCKOH E(F,f) = Eo cos(mf — k7 + ¢Qy) U

chepuyeckoi E(F =7 Ay/rcos(wt—kr+¢,) BOIH SBIAIOTCS  PEUICHUSIMH

BOJIHOBOTO YPAaBHEHUH.
3anucaTb ~ ypaBHEHHE LHUAJTUHAPUYECKOM BOJIHBI, pacpoCTpaHAOIIEHCs
NEPIEHAUKYIISIPHO OCH X Ja0OpaTOPHON CUCTEMBI KOOPIUHAT.

[lonyunts ypaBHeHHs IembMromplia Ui KOMIUIEKCHOW —aMmiumTyasl  U(F)
BO3MYILLICHUSA EGF ) =U(®F) exp(imy?) MOHOXPOMATUYECKON BOJIHBI.

Hcnonb3ys ypaBHeHHss MakcBeiula MOJYYUTb BBIpaXKEHUE i1 BEKTOpa YMOBa-
HoiiuTtunra S = E x H T10CKO#H AJIEKTPOMArHUTHOMN BOJIHBI.

IlokazaTtp, uyTOo W3  ypaBHeHMH  MakcBemma  CleIyeT  MONEPEYHOCTH
AJIEKTPOMArHUTHOM BOJIHBI, ELlH LE, A TO, YTO BEKTOpa E,I:[,IE COCTaBJISIOT
IIPaBYIO TPOMKY.

ITokaszaTp, 4TO MpHU CIOKEHHUH JIBYX OJHOYACTOTHBIX JIMHEHHO MOJSPU30BAHHBIX B
OpTOrOHANLHBIX HAIIPABIEHUAX BOIHOBBIX Konebanuil E (z,t)=E , cos(ot —kz+ ¢, )u
E,(z,t)= E,gcoslot —kz+¢,) pesyrbTupyromee koneGanne MMeeT dUIMNTHYECKYIO
TNOJIAPU3ALMIO, €CIIM Pa3sHOCTh (a3 KonebaHuit A¢,, ¥ COOTHOIICHHE UX AMIUIUTY]L
E. / E |, UMCIOT IIPOU3BOJIbHbIC 3HAUCHUS.

ITokaszaTp, 4YTO NpPH CI0KEHUU B3aUMHO HEKOTE€PEHTHBIX JIMHEWHO IMOJISIPU30BAHHBIX
B OpPTOTOHAJIbHBIX HAIpPaBJICHUSIX BOJHOBBIX KOJEOaHW  pe3ylbTHpYIOIIee
CyMMapHO€ KoJieOaHHE HMEET XAaOTHYECKYIO MOJIAPU3ALNI0, XapaKTEepHYIO s
€CTECTBEHHOI'O CBETA.

[lokazaTh, YyTO IIMPHHA CIEKTPAa BOJHOBOrO Liyra Av 0OOpaTHO MpPOINOpPLHOHAIbHA
BPEMEHHOU JUIMTENBHOCTH Lyra T, T, ~1/Av. OOOOWHMTH 3TO COOTHOIICHHE
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WUPUHBl  CHOEKTpa Av M JUIMTEIBHOCTH  Iyrat. Ha  XaOTUYECKYIO
IIOCJIEIOBATENIBHOCTh BOJHOBBIX I[yTOB U I10KAa3aTh, YTO BPEMs KOI€PEHTHOCTh CBETA
T, OOpaTHO MPONOPLHMOHAIBHA HIMPUHE €0 CIEeKTpa Av, a JJIMHA KOT€PEHTHOCTH
CBETa [, OMPENENAETCS BBHIPAKEHUEM [, ~ A /Ak , THe A, - CpeOHssd IJIMHA BOJIHBI
CBETa, AL - IIMPUHA CIIEKTPA CBETE B IIKaJE AJIMH BOJIH.

OmpaofceHue u npenomierue ceema

1. Ha ocHoBe mpuHuuna [rodreHca BBIBECTH 3aKOHBl OTP@KEHUS O =0, |
IpenoMieHusT 1SN0y =7, SIN0l, Jydedl CBeTa Ha TIpaHMIE pas3fena [IBYyX

IUDIIEKTPUYECKUX CPE.
2. BriBectu ¢popmynbl OpeHens g aMIUTUTYAHBIX KO3()PUIMEHTOB OTPaKeHHs CBETa

. L
(371EKTPOMArHUTHOM BOJIHBI) p|| U P~ Ha TpaHulE pas3iena ABYX IHUIJICKTPUKOB.
PaccMoTpeth citydan kosieGaHus 371EKTPUUECKOTO MOJISl BOJHBI B MJIOCKOCTH Ma/ICHUS

p|| (og,ny,ny) = p|| (0g,0y) M TEPUEHAUKYISPHO  IUIOCKOCTH  HAJCHUS
pr(oty,n;,n,y)=p(0ty,0,). KCIONB30BaTh TPAHWYHBIE YCIOBHMS HEMPEPHIBHOCTH
sekTpudeckoro E (x, y) ¥ MarHuTHOTO H(x, ¥y) BOJHOBBIX IOJICH Ha TpaHHIAX
paznmena (x,y) cpen.

3. Hoctpouts rpaduku KodQPUIMEHTOB OTpaKeHHs] CBETa OT TpPaHULBI paszjena
JHMAJICKTPUYCCKUX Cpell B 3aBUCHMOCTH OT yIJia MaJCHUs p”(oco), pl(oco) npu
3alaHHBIX KOd(dUIMEHTaX MPEeTOMICHHS Cpel 1y U N, . PaccMOTpeTs ciydan, Korjaa
ny <n, UKorga ny > n,. Cuenarb GU3NUECKHE BBIBOJBI U3 IOCTPOCHHBIX I'PaQUKOB

— 00 U3MEHEHUU COCTOSIHUS MOJISIPU3ALNU CBETA MPU OTPAKEHUU, O BOSHUKHOBEHUU
(ha30BbIX CABUIOB, O MOJIHOM BHYTPEHHEM OTPaKEHUHU.

4. Tloctpouts Trpaduku KOAP(GULIHUEHTOB OTpaKEHHs] U TNPONYCKaHUS CBeTa 10
MOIIIHOCTH IIy4YKa CBETa — DOHEPreTUYecKux Kod(DPUIMEHTOB OTpaXeHUs WU
MPOIYCKaHUs, Ha TpaHULEe pa3fesia JByX IMAJIEKTPUKOB B 3aBUCUMOCTH OT yTja

1 L
HaICHMS: R”(oco), T”(oco), R~ (oy), T (o). Pacemorpers cimywam ny <n,u
ny > n, . Illocrtpouts rpaduku sHEpreTHUecKux ko3 puuneHTos orpaxkenus R(o,)
npomyckauust 7(0Ly) M1 XaOTHYECKH IOJISIPU30BAHHOTO CBETAa — ECTECTBEHHOTO

CBETA, U HIUPKYJSIPHO MOJISIPU30BAHHOTO CBETA.

5. Ucnonb3ys ¢opmynsl @DpeHens, NOMYyYHUThb BBIpaXKEHUS 17 (Ha30BBIX CIABUTOB
JIMHEWHO TMOJSPU30BAHHBIX BOJH, UCIBITABUIMX IMOJHOE BHYTPEHHE OTpaKCHHUE, C
HaIpaBJICHUSIMHU KOJICOAHUN MapalljieIbHO U MEPIEHIUKYISIPHO MIIOCKOCTH Ma/IeHUs:

Aop(ay) = (p// (o) — (pl (0lg), B 3aBHCHMOCTH OT yIJa MaJeHUus O, HPH 3aJaHHBIX
K03(huIeHTax IpenoMIeHHs Cpef 1y U 1, .

6. M3yunTh MPUHLHKIIBI PACIPOCTPAHEHMS CBETA B BOJIOKOHHBIX CBETOBOJAX Ha OCHOBE
SBJICHUS TIOJIHOTO BHYTPEHHETO OTpa’KeHusi cBeTa. BoiBecTu Gopmyiy uisi YMCIOBOM

. [2 2
anepTypsl ONTHYECKOTro BONOKHA NA = ngsin oy =+/n; —n, , T Ny - HOKa3aTelb
IPETOMIICHUS] OKPY’Karolleil BOJIOKHO Cpenbl, O, - yroll TajeHUs JIyda CBETa Ha

IMOBCPXHOCTHL TOpLA CBGTOBGZ[YIHGﬁ CEpALCBUHBI BOJIOKHA, Ny U N, - IOKAa3aTCIn
MMpEIOMIICHHUA CCPAICBUHEBI 1 000JI0YKH BOJIOKHA, COOTBECTCTBCHHO.
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7. TlonyuuTth BBIpaXXEHHS I aMIUIMTYAbl KojeOauuii FE,(z) Bo BTOpOil cpexe mpu

IMOJTHOM BHYTPCHHEM OTPaXCHUHN CBCTA B 3aBUCHUMOCTHU OT PACCTOAHUA Z OT I'PaHUIIBI
pasacia cpea Mpu 3aJaHHOM YIJIC HaACHUS Oy M IIOKAa3aTCJIAX MPCJIOMIICHU CPEea 1

I/Inz.

Onmuka anu30mponHsix cpeo

l.

Ucnone3ys mnpunmun [rolirenca u noctpoeHus ['roiireHca 1oKas3arb XoOJ
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIy4eil cBeTa, MPEJIOMJICHHBIX Ha TpaHHULIE
M30TPONIHOM M aHU30TPOIHONM OJHOOCHOW CpeJ NIpPH PAa3IUYHBIX OPUEHTALHSIX
ONTHUYECKOM OCH aHU30TPOIHOM Cpenbl MO OTHOWICHHWIO K IUIOCKOCTH MHaJACHUS U
TpaHuLe pas3zaeia Cpel.

[lonyunts ¢dopMyiny [ HWHTEHCUBHOCTH CBETa, MPOILEIIIETO Yepe3 CHCTEMY
(momspoun P1, ¢aszoyro mmactuny @I, monspuzatop P2) B 3aBUCHMMOCTH OT
B3aMMHOM OPHUEHTAIIMU OCEU MpomyckaHus u nossipusaTtopoB Pl n P2 u ontuueckoit
ocu ¢azoBoil minactuabl OII — B 3aBUCUMOCTH OT YIJIOB MEXKIAY BCEMHU 3TUMHU OCSMHU.
[Tagaromuii My4oK CBETAa MMEET XAOTUYECKYIO IMOJSPU3ALUI0 - €CTECTBEHHBIM CBET.
[ToTepu Ha oTpaxkeHHe OT TpaHeil MOJAIPOUIOB U (Pa30BOM MIACTUHBI HE YUUTHIBATD.
N3yunTh mpouecc NpoxXOoKIEHHs W JBOMHOIO JIyYENPEJIIOMJIEHUS CBETa B IMpU3Max
Bonnactona m CenapmoHna. [lomyunts BbIpakeHME g yria [ MeEXAy JMHEWHO

NOJISIPU30BAHHBIMU JIydaMHM Ha BBIXOJE TOH M JpPYrod NIpU3M B 3aBHCHMOCTH OT
NIOKa3aTesel MpeJoMIICHNsI OOBIKHOBEHHOTO 7, U HEOOBIKHOBEHHOTO 7,JIydel CBeTa

B MPU3ME U OT yIja o MEXIY ACIUTEIbHOM — IMIOTEHY3HOM, U KaTeTHOW IpaHsIMU
MIPU3M.

Humepgpepenyus ceema

l.

[TosryunTh BBIpaKEHWE JUISI WHTEHCUBHOCTH KOJICOAHWH B CyMMapHOM BOJHOBOM
MoJIe TPU HAJOKEHUUW W HMHTEPGEPEHIIMH JBYX MOHOXPOMATHYCCKUX BOJH - C
OJIMHAKOBBIMH YacTOTAaMH M OJWHAKOBBIMH HAINPABJICHHUSIMH KOJICOAHWH - B
3aBHCHMOCTH OT Pa3HOCTH (a3 ITUX BOJH, UCTIONB3YS:

a) METOJ] BEKTOPHBIX JUArpaMM IS CIIOXKEHUS KoeOaHui;

0) nmpeacTaBieHue Kojie0aHU, BO30YKIaeMbIX BOJIHAMH, B KOMILJIEKCHOU (opme.
Paccmotpers aBa ciyyas:

1) CnoxeHue CckaaspHBIX KojJeOaHUN - KoJjiebaHUsS B CKIIAIbIBAEMBIX BOJIHAX
COBEPIIAIOTCS B OAMHAKOBBIX HAMPABIICHUSAX;
2) CroxeHHe BEKTOPHBIX KOJ€OaHWW — MEXIy HamnpaBlIeHUsIMU KojieOaHui B

UHTEp(HEPUPYOIINX BOJHAX €CTh HEKOTOPHIX yroi 3, 0 <3 <90°.

[TomyuuTh BBIpaKEHHE UII WHTCHCUBHOCTH WHTEP(EPEHIIMH MOHOXPOMATHYECKUX
BOJIH C pa3sHbIMM 4aCTOTaMH ®; U ®,. OnpenenuTs, Kakoil 4acTOTONW cpabaThIBaHUs
JIOJKEH  00iamath  (OTOACTEKTOp A  HAOMIOACHUS  KapTHHBI  (CHTHAJIA)
uHTEp(HEPEHIINN BOJIH C Pa3THIYHBIMU YaCTOTAMHU.

Hcnons3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
MOCTPOUTH rpaduk WU3MEHEHUS WHTCHCUBHOCTH uHTEepEpPEeHIINU
HEMOHOXPOMATHYECKAX BOJH B 3aBHCHMOCTH OT pa3HOCTH XO/Ja BOMH A B
nHTEep(HEpEeHIIMOHHON cucTeMe (MHTepdepoMeTpe):

a) IpH 3aJ]aHHOM YaCTOTHOM CIIeKTpe BOIH g(®) = g, exp(— (o— 0)0)2 / Aw? );
0) mpu 3a1aHHOM (HYHKIMHA BPEMEHHON KOTepeHTHOCTH BOJH Y(A) = exp(— A / [ cz )
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5.

Hcnons3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
paccuuTarth U MOCTPOUTh H300pa)keHHsi MHTEP(EPEHIIMOHHON KapTHHBI B OIIBITE
Herorona — xonsa Herorona:

a) B MOHOXPOMaTHYECKOM CBETE;

0) B mDoauXpomMaTH4YecKoM cBeTe (OemoM cBeTe BHAMMOIO JUarna3oHa) —
MHTEPPEPEHLIUOHHYIO KapTUHY IPEICTAaBUTh B FPAJallUsiX CEpOro U B IBETE.
Ucnonw3ys Gopmyny D¥pHu 1jisi HUHTEHCUBHOCTH MHOTOIY4Y€BOW HMHTEPp(EPEHIINU B
unteppepomerpe Dadpu-Ilepo ¥ KOMIBIOTEPHYI0 MaTeMaTUYECKyIO MpOrpammy,
Hanpumep  MathCad, mnoctpoutrh  rpa@uku  3aBUCHUMOCTU MHTEHCHUBHOCTH:
a) oT pasHoctd (pa3 wmHTEpPHEPUPYIOMHUX BOJIH TMPH PATUYHBIX KOADPHUITHEHTAX
orpaxkenuss R 3epkan umaTepdpepomerpa: R =0.09, R=0.1,R=0.5,R=0.8;
0) OT JUIMHBI BOJIHBI A IIPH 3a3JaHHOM Pa3HOCTH XO0Jia BOJH B MHTEP(HEPOMETPE.

Judparxyus eonn

l.

Wcnonb3ys audpakiuonssiii unterpan @Openens-Kupxrodpa v KOMOBIOTEPHYIO
MaTeMaTH4ecKyto nporpammy, Hapumep MathCad, noctpouts rpaduk n3mMeHeHUs

UHTEHCUBHOCTH [ (z) B moje audpakiuud CBeTa Ha KpPYIJIOM OTBEPCTHH B
HEMPO3pPaYHOM JKpaHe BJOJIb ONTHYECKOW Oocu z B uHTepBae Az =z, —z, ,
COOTBETCTBYIOLIUM HM3MEHEHMIO ynciia 30H @penens B orseperuu ot 15 no 0.5: z;

- 15 30n ®penena B mpepenax orBepeTus; Z, - 0.5 mepBoit 30HBI @PpeHens B

npezenax OTBEPCTHSL.
Hcnons3ys KOMIBIOTEPHYIO MaTEeMaTHUYeCKyro Mporpammy, Hampumep MathCad,
HOCTPOUTH Ipa)Ki HOPMHPOBAHHON MHTEHCHBHOCTH cBeTa I(SIn OL)/ 1 (sinoc = O)

B kaptuHe gudpakuuu @payHrodepa mapauieTbHOTO Iyyka CBeTa Ha
aMIUTUTYTHOU NTU(PPaKIIMOHHON pelIeTKe ISl pa3IudHOro 4ucia Imejied penieTKu:
N=1,N=2,N=3, N=5 N=10,N=30, u .11

Ucnonw3ys rpadguueckoe mocTpoeHUe s pacipeaesieHusi HHTCHCUBHOCTH CBETa B
kaptune audpakuun DpayHrodepa Ha IUPPAKIIMOHHON pEIIETKE MPOBECTH
WCCTIEZIOBAaHUE M OMNPEAETUTh HEOOXOJWMOE YHCJIO IITPUXOB PEIICTKUA s
paspenieHus CHeKTPaIbHBIX JMHUM HaTpUeBOro ayOjeTa BO BTOPOM TMOPSIKE
TP PaAKIUH.

PazpabotaTe W HapucoBaTh C HCIHOJIB30BAHUEM KOMIIBIOTEPHOTO TpaUUIecKOro
penaktopa, Hampumep, CorelDraw, ONTHYECKyI0 CXEeMy 3aluCH TOJorpaMM B
CXOIAIIUXCS OOBEKTHOM W OMOPHOM Myukax cBeTa. OmnpenenuTh HEOOXOAUMYIO
MPOCTPAHCTBEHHYIO pa3peaoyo CIIOCOOHOCTH doToneTexTopa
(porommactunku, ¢GoToTEepMOIIACTUKA M T.A., MaTpUYHOro (OTOIAETEKTOpa),
WCIIOB3YEMOr0 Il  3allUCH  aHAJIOTOBOM ©  HHM(POBOM TOJIOTPAMMBI IO
pa3paboTaHHOM cxemMe C y4YeTOM VyIJoB TaJeHUH IMy4YyKOB CBeTa Ha
dboToperucrpaTop.

HapucoBath cxemMbl BOCCTAaHOBJICHHS C aHAJIOTOBOM TOJI0TpaMMbI OOBEKTHOM BOHBI
CBETa W HAOIIO/IEHUS MHUMOTO U JCHCTBUTEIILHOTO N300payKeHU 00BEKTA.
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6.4. KonTpoJbHbIC BONPOCHI U 3aIaHUA U1l IPOBEICHUS TEKYIIEro KOHTPOJIs

6.4.1. Bonipocsl 17151 MPOBeIeHUS TEKYIIEr0 KOHTPOJIS M0 JIEKIIUOHHBIM
3aHSATUAM

Pasgen 1: DieKTpOMATrHUTHBIE BOJIHBI ONTHYECKOI0 IHMANA30HA.

Honspuszauusa ceera

1. Ompenenenue abCONMOTHOTO MOKa3aTess npeaomieHus. CBa3b n C €.

BonnoBoe ypaBHeHuE.

VYpaBHEHUS TUIOCKOH U chepruecKoil MOHOXPOMATHUYECKUX BOJH.

JlliHa BOJIHBI, YaCTOTA, BOJTHOBOW BEKTOP, (pa3a BOJIHBI.

3anuch ypaBHEHHUSI BOJIHBI B KOMIUIEKCHOM BHJie. KOMILIEKCHas aMILUTATYya.

YpaBHEHME KBa3UMOHOXPOMAaTUYECKOW BOJIHBI.

I'paduueckoe npeacraBieHre KBa3UMOHOXPOMATHUECKUX KOJeOaHUM.

CrnexTpanbpHOe mpecTaBiieHne konedanuii. Miurerpan ®ypre.

CBs3b BPEMEHH KOT€PEHTHOCTU € HIMPUHOM YAaCTOTHOTO CIIEKTpa. /[ImHa BOIHOBOTO

yra.

10.00bemMHasl MJIOTHOCTh JHEPrHMM 3JI. MarH. BoJiHbL. Bexktop VYmosa-IloitHTHHTa.
HNHTEeHCHBHOCTH CBETA.

11. Jucniepcus BeniectBa. [ pynmnoBasi CKOpOCTh CBETa U €€ CBsI3b C (pa30BOI CKOPOCTHIO.

12.B3aumMHas opueHTanus BeKTopoB E, H,k 31€KTpOMarHMTHOUN BOJIHBIL.

13.JIuneiHas, KpyroBas, JJUIMIITHYECKAs: U XaOTUYECKAsl TOJIIPU3ALUs BOJIH.
14.YcnoBus monyyeHus JMHEWHOW W KPYTOBOM IOJSPU3ALMM BOJIHBI NPU HAJIO0KCHUHU
JIBYX OPTOTOHAJIBHO JIMHENHO MOJIIPU30BaHHBIX BOJIH.

A e Il

Pa3zgen 2: OTpakeHue U npejomMJjeHue cBeTa

['pannyHbIe yCIOBUS Ui MAJAIONIET0, OTPAXKEHHOTO U PETOMIIEHHOTO TOJIEH.
3aKOHBI OTPAKEHUS U MPETOMIICHUSI.

[IpenenbHBINA yroa MOIHOrO BHYTPEHHETO OTPaKEHUS.

®dusnueckuit cMbIc popmyn OpeHens.

['paduku 17151 aMIUIUTYAHBIX KO3(PPUIIUEHTOB OTPaKEHUS NIPU 71, < 1, .
I'paduku 17151 aMIVIUTYAHBIX KO3(PPUIIUEHTOB OTPaKEHUS NIPU 71, > 1, .

3HaueHrEe aMIUIUTYAHOrO KO3 (ULIMEHTa OTpaKeHHs PU HOPMAIbHOM MAJCHUH MPU
n=1,n,=2.

Nk =

8. I'padukm nns sHepreTueckux Ko3(OUIMEHTOB OTPaXXEHUS IPU 1, < 7, .

9. I'paduxu ans sHEpreTUYecKuX Ko3(pPUIIMEHTOB NPOMYCKaHUS NPU 71, < 7, .

10. YcnoBue bproctepa.

11. KoaddunueHt oTpaskeHus nNpu NpOU3BOILHOM a3UMYyTe JMHEHHON MOJIIpU3ALIUU.

12. KoadunuieHT oTpaskeHus Juisi ECTECTBEHHOTO CBETA.

13.Ilomyuenne KpyroBoM MOJAPU3ALMU TPH IIOJHOM BHYTPEHHEM OTPAXKECHUMU.
[Tapamnenenunen @penens.

14. ITonapu3anus cBeTa Ipyu OTPAKEHUU OT METAIIA. DITUIICOMETPUS

Paszaen 3: OnTtuka anusorponubix cpea. Kpucraanoonruka

1. AunuzorpomnHasa cpena. JusiexkTpuyeckas MpOHUIIAEMOCTb JJIsI aHU30TPOIHOM CPEJIbl.
OnTrueckas ocb, TJIABHOE CEYEHUE KPUCTAILIA.

3. Cxemaruueckoe H300pa)keHHE BOJHOBBIX IOBEPXHOCTEH TOYEYHOTO HMCTOYHHKA B
OJIHOOCHOM KPHUCTAJLIE.

4. Ilpumep noctpoeHnus [ rolireHca Ha rpaHULe aHU30TPOITHOM CPEJIBI.
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VYpaBuenue nis pa3zoBoit CKOPOCTH BOJHBI B OTHOOCHOM KPHCTAJLIE.
YpaBHeHHE IJIs1 Ty4YE€BOM CKOPOCTH BOJHBI B OTHOOCHOM KPHUCTAJLIE.
[Tosstpon.

dazoBas mIacTUHKA Ag/4.

9. ®da3oBas miaacTHUHKA Ay/2.

10. 3akon Mamntoca.

11. ITpuzma Huxous.

12. ITpusma Bonnacrtosna.

13. ®oToynpyrocts.

14. 3ddext Keppa.

A SANS

Pa3nen 4: Uurepdepennus ceera

1. YpaBHeHue unteppepeHurnr MOHOXPOMAaTHYECKUX BOJIH.

['padvk MHTEHCUBHOCTHU CBETA B MHTEPPEPEHLIMOHHON KAPTUHE B 3aBUCUMOCTH OT

Pa3HOCTH X0/1a BOJIH.

CBs13b pazHoCTH (a3 U pa3HOCTU XOJa BOJIH.

VYcnoBust 115 pa3HOCTH (a3 ¥ pa3HOCTH XOJa BOJH JIJIs max U min HHTep(epeHun.

Cxema unreppepomerpa Maiikenbcona. PasHocTh xo/1a BOJIH B MHTEphEpOMETpeE.

Cxema unrepdepomerpa Maxa-llenaepa.

Cxema unrepdepomerpa FOnra. Ypasaenue st nepuoaa nosnoc FOura.

Panuyc npocTpaHCTBEHHOI KOT€peHTHOCTHU CBETa. Y ClIOBUE HAOIIOAEHUS T0JI0C

IOnra.

9. CBs3b BpeMEHHU U JUIMHBI KOTEPEHTHOCTU CBETA C TapaMeTpaMu €ro 4aCTOTHOTO
CHEKTpa.

10. CooTHOLIEHHE MEXKITY PAa3HOCTHIO XOAa BOJH U IJTMHOW KOT€PEHTHOCTH ISt
Ha0JII0/IeHU ABJICHUS UHTEP(EPEHIINH CBETA.

11. Cxema untephepomerpa dadpu-Ilepo.

12. YpaBHenue DiipH a5 3aBUCUMOCTU MHTEHCUBHOCTU B UHTEP(HEPEHIIMOHHOMN KapTHHE
OT pa3HOCTH (a3 uHTepPepupyromux aydeil B uareppepomerpe @adpu-llepo.

N

PN R W

Pasgean S: Iudppakuus cBera

1. IIpuauun I'oitrenca. [puanun I'roiirenca-dpenens.

2. Nurerpan ®@penens-Kupxroda — popmanbHoe BrlpaxkeHue npuHuna I oirexca-
Openens.

3. ®opmyJia s paauyca m-oil 30HbI DpeHerns.

4. Cxonbko 30H DpeHens ykIaAbIBaeTCs B Mpeeaax Kpyriaoro OTBEpCTUs s
OTpeIeNIEHHOTO MOJI0KEHUs TOUKH HaOIroaeHusl P kapTuHbl qudpakunn OJIMKHETO
TOJIAL.

5. HapucoBath BEKTOPHYIO AMArpamMmy JUisl aMILTUTY bl OIS B AUPPAKITTOHHON
kapTuHe DpeHenst Ha KPyIjioM OTBEPCTUM IJIsL 5 OTKPBITHIX 30H Dpenens.

6. YcnoBue Ui min B AU pakiiuoHHol kapTuHe @payHrodepa Ha HIeNu.

7. BelpaxkeHue 1S yTI0BOM pacXOAUMOCTH IIydKa CBETA.

8. YcinoBue rinaBHbIX max aAudpakiuuy cBeTa Ha JUPPAKIIMOHHON peleTKe.

9. Pazpemaroimas cnocoOHOCTh AUPPAKIIUOHHON PEIICTKH.

10. OnTrueckas cxema 3aucH TroJ0rpaMMBl.

11. Ycnosue bparra mis audpakiimOHHOTO MOPsiaKa Tudpakiiuy cBeTa Ha 00BEMHOMN
IU(PPAKIIUOHHON PElIeTKeE.
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Pa3nen 6: MouekyJsipHasi ONTHKA

1. Tlonsspuzauus cpensl IpU pacnpoOCTPAaHEHUN B HEM CBETOBOM BOJIHBI.

2. SIBneHue nucriepcun cBeTa B cpese. BennunHa nucnepcun.

3. YpaBuenue Penes ajist rpyInmnoBoil CKOPOCTH CBETA B CPEJIE.

4. Ilornomenue cBera. Y paBHEHHE INIOCKOM BOJHBI B OTJIOIIAKOMIEH cpenie. 3aKOH
byrepa.

5. DneKkTpoHHAs TEOpUsl TUCTIEPCUH. Y paBHEHHUE IBHKEHUS OCIMILISATOPA BO BHEIIHEM
MEPEMEHHOM AJIEKTPUYECKOM TIOJIE.

6. HopmanbHas 1 aHoMalnbHas qucnepeus cBeTa. JlucnepcuoHHble KpUBbIE — KPUBBIE
3aBUCHUMOCTH MTOKA3aTessl MPeOMIICHUS (CKOPOCTH PACTIPOCTPAHEHUS CBETA) OT YaCTOTHI
(ATTMHBI BOJTHBI) BJIaJU ¥ B 00JIaCTH MOJIOCHI MTOTJIOIICHUS CBETA.

7. Db dexT moBopoTa HaMpaBICHUS JIMHEHHOMN MOJISIPU3AINU CBETA B CPEJIe B MATHUTHOM
nosie — 3 dext Dapanes.

8. EcTecTBeHHOE BpallleHHe HalpaBiIeHUs NoJspu3alu ceeta B cpene. Ilomspumerp.

9. DddekT nonspuszamu cBeTa MpH ero paccesHuu. MonekysipHoe paccesHUEe CBETa.

Pasgen 7: OnTruka IBUKYIMUXCH TeJl

1. CkopocTh CBETa B BAKyyME U B Cpeaax.

2. Metoap! onpezenieHus CKOPOCTH CBETA.

3. Biiugnue nBukeHus cpelibl pu HabmoaeHun uHTepdepenunu ceera. OnbiT Ouszo ¢
JBUKYLIENCS KUIKOCTBIO B KOJIbIIEBOM HHTEpPPEpOMETpE.

4. D¢ dext Canbsika. Konpuenoit uareppepomerp Canbsaka. OnTuyeckuil THPOCKOI.
5. OmbIT MaiikenbCoHa Mo OOHAPYKEHUIO IBUKEHUS 3EMJIH C TIOMOIIBIO
uHTepdepomeTpa.

5. Dddext [omiepa B ONTHKE.

6. 3meHeHue yacToThl CBeTa NpU JUGpaKIUU Ha ABMXKYIIEHCS nudpakiinoHHOMI
pelIeTKe.

6.4.2. KoHTpO/1bHBIE BONIPOCHI M 3aaHMsI AJIS1 IPOBEICHUA TEKYyLIero
KOHTPOJIS 110 Ja00PATOPHBIM 3aHATHAM

I'eomeTpuyeckasi onTuka

1. HamummuTe 6e3 BpiBoja oOIIYI0 (OpPMYJy TOHKOW JMH3bI M TMOSCHUTE CMBICT BCEX
BEJIMYMH, BXOAAIINX B HEe.

2. PaccmoTpuTte pasndyHble Clly4ad IIOCTPOCHHMS Xoja Jyded B coOuparoumx u
paccenBarolUX JINH3AX.

3. Kakumu w™eromamu ompenenstorcsi (POKyCHbIE pacCTOSHUSA JIMH3 B HAcTOsALIEH
pabore?

4. Kakwue BuzbI abeppaiuii CyecTByT?

5. Kak Oynmer Bectu ceOs mapajuleNbHbI My4OK HEMOHOXPOMAaTHYECKOIO CBETa,
MPOXO/JIsl Yepe3 TOHKYIO JTUH3Y?

6. Bynyt nu nepecekaThcsi B OJJHOM TOYKE MapajijiesIbHO Majaroliie Ha peajbHy0 JIUH3Y
nyun? Kakue u3 nydeil nepecekyrcsi Oimke K JinH3e: Oojiee yAalleHHbIE OT TJIaBHOM
ONTUYECKOHN OCH WUJIM MEHee yIalleHHbIe?

7. UTO U3MEHMUTCSA y TOHKOU JIMH3BI, €CJIA C OJJHOW CTOPOHBI €€ HaXOAUTCA BO3MyX, a C
Ipyrou — Boja?

8. TloctpouTs X0# Myuel B UeadbHOMN JIMH3E B CIydasX, KOTIa u3oopaxkenue Oyaet: 1)
YBEJIMYEHHbIM; 2) yMEHbIIEHHbIM; 3) TmpsMbiM; 4) TEepeBepHYThIM; 5)
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nercTBUTENbHBIM; 6) MHUMBIM. Kak pacnojioXeHbl MpU 3TOM JPYr OTHOCHUTEIBHO
ApyTra MpeaMerT, JUH3a U ee POKyChI?

9. Kak ux OLEHHUTH IO JAaHHBIM U3MEPEHHN painyChl KpUBU3HBI IOBEPXHOCTEN JTUH3bI?

10. Onenure yrisl MEXIy ONTUYECKON OCBIO UM JIy4aMH B BalleM 3KcIepuMeHTe. MOoKHO
JU CUUTaTh TaKue JIyud mapakcuaibHbiMU? IlpuMmuTe BO BHUMaHUE KPHUBU3HY
ITOBEPXHOCTEM JINH3.

11.KakoBbl OCHOBHBIE OTJIWYHUA UICATBHOW ONTHUYECKON CUCTEMBI OT peanibHON? Kakue
W3 HUX BBl HAOJIIOHAIM HA ONbITE?

12.Kakum 00pa3oM BO3HHMKAIOT JEUCTBUTENbHbIE HM300paKeHUs] B  ONTHYECKUX
cucreMax?

13.B 4eMm CymHOCTh TEOPHUH UACAIBHOM ONTHYECKON cucTtembl? Kakumu napameTpamu
XapakTepu3yeTcs UeajabHas ONTHYECKas cucreMa?

14.IlpuBenute mnpumep TrpadUUEcKOro MOCTPOCHHUSI H300paKEHUH B ONTHYECKOM
CUCTEME, UCIIOJb3Y €€ KapAUHAIbHBIC TOUKH.

15.Kakoii MeTonl onpeaeneHusi KapIuHAJIbHBIX TOYEK PEKOMEHIYETCsl B IpeiaracMomn
nabopaTopHoii pabore?

16.ITosicuuTe, KakuM 00pa3oM sABJICHHE TUPPAKIUKA CBETA OTPAHUYMBAET pPa3pelIatonyto
CHOCOOHOCTh ONTHYECKUX CUCTEM.

17.Kakyio BelIMYMHY NPUHUMAIOT B KAauyecTBE MeEphl pa3pellaromieid CcrnocoOHOCTH
ONTHUYECKUX CUCTEM?

18.B 4yem cocTOMT METOJ MPaKTUYECKOTO OMpPEACNICHMs pa3peliarolieii crocoOHOCTH
ONTHUYECKON CUCTEMBI?

19. C noMomibto Kakux (HopMysa MOKHO BBIYUCIUTH YBEUUEHHE OObEKTUBOB 3pUTEIbHOMN
TpyOBI U MUKPOCKOIIA, a TAK)KE YBEIMUYECHUE OKYJIsgpa’?

20.T ne pacnonaraercst BBIXOJIHOM 3payoK B 3pUTENbHON TpyOe U B MUKpOCKoIie?

21. 0T KaKuX MapamMeTpoB 3aBUCHUT YBEJIUUYECHHUE 3pUTENbHON TPYObl U MUKpOCKOTA?

22.Kak MOXeT ObITh U3MEPEHO PACCTOSTHUE HAMIYYILEro 3peHus?

23. KakuMu MeTo1aMu U3MepseTCs YBEIUUYECHUE 3pUTEIbHOM TPYObl U MUKpOCKOMa?

24.Kak uzMepseTcs moJie 3peHus 3pUTeIbHON TPYObI?

25.Tloctpoiite X0/ Jiy4eil B 3puUTeNbHON TpyOe u MUKpOcKorie?

26.ChopMynupoBaTh 3aKOH TIPEJIOMIICHUS U  TOSCHUTH  (PU3WYECKHN  CMBICTT
OTHOCUTEJIBHOIO U a0COJIIOTHOTO MOKa3aTesIel MPEeIOMIICHHUS.

27.CdhopMynupoBaTh YCIOBUS, IpPH KOTOPHIX HaOMIOMaeTCsl TOJHOE BHYTPEHHEE
orpaxenue. I[lomyuuts GopMmyny Uisi ONpeAeneHUs MpeneiabHOro Yriia IOJHOIO
BHYTpEeHHEro oTpaxxeHus. OOBSCHUTH 3aBUCUMOCTb BEJIMYUHBI IPEACIBHOTO YIJia OT
JUIMHBI BOJIHBI.

28.Tloctpouts xon unyueid B pedpaktomerpe HNPD-22 mnpu MOHOXpPOMATHUYECKOM
ocpelieHnd. Kakyro poiib Urpaet B npubope KOMIIEHCATOP TUCTIEpCHH?

29.Kak dopmupyercs uzobpaxkeHue B (POKaIbHON MIOCKOCTH 3pUTEIBHON TPYyOBI MpHU
OCBEILIEHUU OeJIbIM CBETOM?

30.TTouemy B pedpakTOMeTpe HENb3sl BECTH HM3MEPEHHs] MPENeNbHOro yria 0e3
3putenbHOi TpyOb1? KakoBa ee poib?

31.YTo Takoe KOMIIEHCATOP AUCIEPCUH, B YEM COCTOUT €ro JehcTBUE?

Crnekrpockonust

1. IToctpouTh X0x Iydel B CHEKTPOTOHUOMETPE.

2. OOBSACHUTH AaBTOKOJIMMALMOHHBIN CITOCOO YCTaHOBKH 3pUTEIBHON TPyOBl Ha
0ECKOHEUHOCTb.

3. OOBSCHUTH METOJIUKY U3MEPEHUS yria HAUMEHbBIIETO OTKIOHEHHUS.
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4. TloscHUTH CMBICI YTTIOBOM Tucniepcuu Mpu3Mbl. Yem orpeaensiercs paccTosHue
MEX/1y CHEeKTPabHBIMH JIMHUAMU?

5. Yro Takoe paspemiaronias cuiia crekTpaibHoro npubdopa? Yem onpenensiercs

paszpelaronias cujia npudopoB ¢ MpU3Mon?

Ha yeM oCHOBaH KaueCTBEHHBIN CIIEKTPAJIbHBIN aHAIU3?

2. Tlocrynarel bopa, cxema ypoBHei sHepruum artoma. llepexonbl ¢ H3IydyeHuUeM U

MTOTJIOIICHUEM.

OnTuyeckas cxema CIeKTpalbHOro Mpudopa U Ha3HAUYEHUE OTAEIbHBIX Y3II0B.

4. Kak popmupyetcs nzo0paxxeHue BXOIHOH 1ieau B (OKaTbHON IMITOCKOCTH 00BEKTHUBA

Kamephbl?

KakoBo Ha3HaueHue npu3Mbl?

6. OCHOBHbBIE XapaKTEPUCTUKH CIEKTPaJIbHOTO MpUOOpa: AUCIEPCHs, pasperiaronias
CIIOCOOHOCTB, CBETOCHJIA.

7. Ontuyeckas cxemMa MOHOXpomaropa YM-2. JleiicTBre NpU3MBI IMOCTOSSHHOIO yria
OTKJIOHeHHS (TIpu3Ma A0Ge).

[S—

98]

N

HNurepdepenuus ceera

1. Jlath onpeneneHue uHTephEpEHITUN.

2. OCHOBHbBIE XapaKTEPUCTUKU KOJI€OAHUI M BOJH U UX (PU3MUECKUN CMBICH (4acToTa,
MepHOJ, KpyroBas 4acToTa, BOJHOBOE YHCIIO, CKOPOCTb PACIPOCTPAHEHUS BOJIHBI,
JUTMHA BOJIHBI, aMILIUTYAa, (a3za).

3. CnoxeHue rapMOHUYECKUX KoJieOaHHUM. Y CI0BUS MakCUMymMa U MUHUMYyMa 3HEPIUU
CyMMapHOro KojeOaHusl.

4. BeiBoa (hopMyIibl, CBA3BIBAIOIIEH Pa3HOCTH (a3 ¢ pa3HOCTHIO XO/a.

5. TlocTpouTh BEKTOPHYIO IMArpaMMy JJisl CIOXEHHS JABYX T'apMOHMUYECKHUX KOJeOaHUMH.

6. KakoBa onTuueckas cxeMa W METOAMKA MHTEPPEPEHLHOHHOTO KOHTPOJII KadyecTBa
ONTHUYECKUX JeTajIen?

7. Urto Takoe mpoOHOE CTEKIIO U KAaKUM TpeOOBaHUSIM OHO JOJKHO YJOBJIETBOPSTH?

8. Ilomyunre MaremaTnueckoe yclioBUE HHTEPPEPEHIIMHU CBETOBBIX JIydeil B BO3IYIIHOM
3a30pe MEX1y MPOOHBIM CTEKJIOM U UCTIBITYEMOH JETaJIbIO.

9. Haiite omnpeneneHue oOmEHd M MECTHOM OMMOOK M TOSICHUTE TMOPAJOK HX
HaXO0XJICHUS HA KOHKPETHBIX MpUMepax

10.BeiBog  dopMmynbl  [jis  pa3sHOCTH XoJa HHTEpPEepUpyromux Jayuyed B CXeme
HaOmoaeHus kojuen HerotoHa.

11. O0bsicuenue GpopMbl HAOTIOJaeMBIX UHTEP(PEPEHLIUMOHHBIX TOJIOC U UX OKPACKH.

12.Yrto Takoe Bpems paspeuieHus: GoTOnprUeMHHKA ?

13.YTo Takoe BpeMs U JJIMHA KOT€PEHTHOCTH?

14. ITocTpouTs X01 Jiyueil B unTepdepeHIonHoi cxeme FOura.

15. [TonyuuTh pa3HOCTH X0J1a OT JBYX KOI€PEHTHBIX UCTOYHUKOB.

16. ChopmynupoBath ycnoBUsS MAaKCUMyMa U MUHIMYMa HHTEHCUBHOCTH B
UHTEPPEPEHIIMOHHON KapTHUHE.

17.1loueMy mnpu wucnoiapb3oBaHuu B cxeme HOHra snaszepa, mepBOro OTBEPCTHS S HE
HY>KHO?

18.YTo Takoe paanyc MpoCTPaHCTBEHHON KOT€pEHTHOCTH?

19. [Monyunts Gopmyiy JUisl pacdeTa pa3HOCTH XOJla OT JBYX KOT€PEHTHBIX UCTOYHHUKOB
CBeTa.

20. ChopmynupoBaTh YCIOBHS MaKCUMyMOB M MHUHHMMYMOB WHTEHCHUBHOCTH CBETa B
MHTEPPEPEHLIMOHHON KapTHHE.

21.Tlonyuuts hopmymny g onpeneneHus nepuoaa cxemsl FOnra.
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22.1louemy npu ocBenieHun meneld B cxeme KOHra cBeToMm ¢ B3aMMHO OPTOTrOHAJIBHOMN
noJispu3alyeld HHTepPepeHLInst OTCYTCTBYET?

23.Yem  orpaHMYMBAaeTCs  UYMCIO  HAOMIOJAaeMbIX  TOJOC B JBYXJIy4YeBOH
UHTEpPEPEeHINOHHON KapTruHe?

24.YeMm BBI3BIBAIOTCS CMEIICHHS HHTEP(EPEHIIMOHHBIX 110I0C?

JAudpakuus ceera

1. 3anumwure yclioBHE MAaKCUMyMOB MHTEHCUBHOCTH B  ciy4ae JUPpaKIuu
@paynrodepa Ha MHPaKIUOHHON pPEIIETKE.

2. Yewm ompenensieTcss YUCIO0 MaKCUMYMOB, IPAKTUYECKH HAOMIOJaeMbIX B cllydae ABYX
niesnen?

3. Uem omnpenensiercss KOHTPAaCTHOCTh JIU(PAKUMOHHOW KapTUHBI B  CiIyyae
KBa3MMOHOXPOMAaTHYECKOTO OOJydeHHs OT MPOTsHDKEHHOro wucrouHuka? Kak ona
CBSI3aHA CO CTEIEHBIO KOT€PEHTHOCTH BOJIH, IPUXOIAIINX OT Pa3HbIX IIeJIeh?

4. Yewm ompenenseTcs BEINYMHA BBOJAUMON KOMIIEHCATOPOM Pa3HOCTH X0/aa?

5. Ha yem ocHoBan npunuun aeiicteus npudopa JINP-2? Kakue BennuuHbl MOTYT OBITh
M3MEpEHBI € MTOMOIIBIO 3TOT0 Mpudopa?

6. Kakum o0Opa3zoMm ocyuiecTBisieTcsi HabmoieHue JUPPAKIIUMOHHON KAPTUHBI B TaHHOU
pabote? KakoBoO Ha3HaueHUE HMUJIMHIPUYECKOTO OKYJIsipa?

7. HudpakunoHHas pemieTka Kak CHEKTpaJbHbIA Npubop. VYcCloOBHE TJIABHBIX
MAaKCUMyMOB, MHTEHCHBHOCTb CBETa B TJIABHBIX MAaKCHUMyMaX, PAacCTOSIHUE MEXKIY
TJIABHBIMU MaKCUMYMaMHU JUIsl CBETA C Pa3JIMYHBIMU JIJIMHAMHU BOJIH.

8. KakoBa aMmimTyna CyMMapHOW BOJIHBI, NPUXOASAIIEH OT OJHOM IIEIu B
MPOU3BOJILHYIO TOUKY 3KpaHa? Kak CKiIagbIBatOTCS BOJHBI OT PA3HBIX IIEJICH?

9. W306pa3ute rpaduyecku pacupeneieHne HHTEHCUBHOCTH MpH JU(paKIMK CBETa Ha
PELIETKE C U3BECTHBIM YHCJIOM IIIEJIEW U 3aJaHHBIM OTHOIIEHUEM NIEPUOA PELIETKH K
LIMPUHE LIENH.

10. [IpenenpHas mmprHa rI1aBHOTO MAKCUMYMA. Y CIIOBHE pa3pelieHus OIU3KUX
CHEKTpaJIbHbIX TUHUH. Pa3pemaromas cnocoOHOCTh TU(PPaKIIMOHHON pEIIeTKH.

11. BeiBectu popMyIibl 1UIsl pajyca 30HbI U €€ TUIOLIa/IH.

12. CpaBHUTH UHTEHCUBHOCTH CBETA B TOUKE P MPH NMOJIHOCTHIO OTKPBITOM OTBEPCTUU U
IIPU OTKPBITOM MTOJIOBUHE NIEPBOM 30HBI.

13. Kak OyneT BiIMATh Ha pe3yibTaThl U3BMEPEHUI YBETUUEHHE TUaMeTpa TOUEUHOM
aradparmel B GOKaIbHON MIIOCKOCTU KOJTUMaTopa?

14. Ou1leHUTh MOTPENTHOCTD U3-3a MPEANOI0KEHUN 0 MAIOCTH (POKYCHOTO pacCTOSTHUA f,
Y BEJTUYUHBI AB OTHOCUTEIBHO b.

[Moasipusanus cBera

1. TloscauTe mpuHUMO AeicTBUs Npu3Mbl Hukons. Kakasg yacts 3HEpruM najaroliero
CBETa  MNPOXOAUT  dYepe3  npusMy  Hwukond, ecnmm  majaroomuid  CBET:
a) TMHENHO MOJISIPU30BaH, 0) HUPKYJISIPHO MOJISPU30BaH, B) €CTECTBEHHBIH?

2. Hapucyiite xon jy4yeil B MOJYTEHEBOM caxapuMeTpe (C yKa3aHHWEM HallpaBJeHUS
KoJIeOaHUM AIEKTPUIECKOTro BekTopa). Kak mose 3penus pasznensercs Ha JABE 4acTH?

3. Kak oObscusiercs B Teopun OpeHens sBIEHUE BpallleHUs IUIOCKOCTH MOJSpU3ALUU
CBETA B ONITMYECKU aKTHBHBIX BEIIECTBAX?

4. BeiBeaute ¢GopMmyiny A yriia MOBOPOTa IJIOCKOCTH MOJSPU3aLMU B ONTUYECKU
aKTUBHOM cpeje.
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9.

JlaiiTe ormnpeaeneHue JHMHEWHO MOJIIPU30BAHHOTO, €CTECTBEHHOTO W YAacCTHYHO
noyiipu3oBaHHOro cBeta. Kakum o0pa3oM MOXHO  BBIACTUTH  JIMHEHHO
MOJIAPU30BAHHBIN CBET U3 €CTECTBEHHOT0?

JlaiiTe omnpezaeneHue SJUIMNTUYECKU TMOJSIPU30BAaHHOrO cBera. Kak BO3HMKaeT u
KaKUMU MapaMeTpaMy XapaKkTepU3yeTcsl SJUIMITHYECKH MOISIPU30BaHHBIN CBET?
Kak u3mensieTcs amimnce nojaspu3aluu: a) Ipu U3MEHEHUU cABUTa (a3 UCXOIHBIX
KoJeOaHui & ; 0) MpU U3MEHEHUW OTHOIICHUS aMIUIUTYJ UCXOJHBIX KoJeOaHUU
B/A.

UeM ompesenseTcs HANpaBlIeHHWE BpAlIeHHS BEKTOpa £ B DJUTHNTHYECKH
MOJISIPU30BaHHON BOJIHE?

Kakue xapakTepuCTHKU 3IUIMIICA MOJIAPU3ALMH MOXHO OIpPENeIUTh METOJIOM
Bpallarolierocs anaauzaropa?

10. O6bsicHUTE, KaKk JEHCTBYET IUIACTHHKA 1/4 B KaueCTBE KOMIIEHCAaTOpa CIBUTra

8

¢bas.

. Onumure CXEMY BKCHGPI/IMGHTaHBHOﬁ YCTAaHOBKH W Ha3HAYCHUEC OTACIBHBIX €€

9JICMCHTOB.

HckyccrBeHHAs aHU30TPONUA

l.
2.

Nowe

8.
9.

HapucoBars cxemy nis uzmepenus agpdexra Keppa.

Hamucats dhopmyny, cBszbiBatolyto moctosiuuyto Keppa ¢ pazHocteio das
OOBIKHOBEHHOTO ¥ HEOOBIKHOBEHHOTO JTyUeH.

Kaxk otnmmuuts 3¢ dext Keppa oT HCKyCCTBEHHON aHU30TPOIUU MTPU MEXaHUIECKUX
nedopmarusx.

Teopus JlanxxeseHa.

3aBUCUMOCTb IOCTOAHHOU Keppa oT TemnepaTypsl.

Teopus bopha.

UYeM 0OBSCHSIOTCS pa3iInyusl B 3HAUCHUAX NOCTOsHHOM Keppa 11 BelecTB, UMEIOLuX
OJM3KHUE 3HAUEHHS TTOCTOSSHHBIX MOMEHTOB U MOJIAPU3YEMOCTEM.

OOBACHUTDH ONBITHI IO U3MEPEHUIO UTUTENLHOCTH cyliecTBoBaHus 3P dekra Keppa.
[Tpumenenune >3 dexra Keppa.

IHorgomenue cBera

Cnenatite BbIBOA 3akoHa byrepa. IloscHute Quanueckuii CMbICT W TPAHUIIBI
MPUMEHUMOCTH U PEepeHITNaTLHOTO U HHTETPAIbHOTO 3aKOHOB TOTJIONICHHSI CBETA.

Bo ckonbko pa3 ocnabnseTcss MOTOK CBETa B CJIOE BEIIECTBA, €CIU ONTHYECKas
IJIOTHOCTH paBHa D?
Hapucyiite ontrueckyio cxemy U 00bACHUTE MpUHLIMI JeicTBUd npudopa GIK-561IM
(OM-56). Kakum meroaom B mpubope ®M-56 mosie 3peHus ASTUTCS Ha JABE YaCTH?
dDoroMeTpus

1. HazoBute ocHOBHbIE (OTOMETPUYECKHE BEJIMYMHBI — CHUJIa CBETA, CBETOBOW MOTOK,
OCBEILIEHHOCTb, SIPKOCTh U UX €TUHUIIBL.

2. Kakue UCTOUYHUKY CBETa MOTIUHSAIOTCS 3akoHy JlamGepTa?

3. Chopmynupyiite 3akoH JlambepTa.

4. O0bsicHuTe npuHUUI padboTsl hoTomeTpoB XKomu u Jlrommepa - bpoaxyna.

5. Hapucyiite cxemy IuHeHOT0 (hOTOMETpA.
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6.5. KonTpoJsbHbIe BONIPOCHI U 3aJaHUA JI IPOBEIeHHUS MPOMEKYTOYHOM
aTTecTaAllUM 10 UTOraM OCBOEHMSI JUCHUILIUHBI - IepeYeHb
IK3aMEeHAIMOHHBIX BONPOCOB:

1. YpaBuenus MakcBemnna. BomHoBoe ypaBHeHuUe. Y paBHeHUE BOIHBI. [1nockas
MOHOXpoMaTuyeckasi BoiiHa. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUHN U BOJIH U UX
(bu3nYecKuil CMBICIL.

2. VYpaBHeHUs IJIOCKOHU, chepruuecKor U HMINHAPUYECKON BOJIH. ['ayccoB My4oK cBeTa.

3. IlpencraBiieHre MOHOXPOMATHYECKUX BOJIH B KOMIUIEKCHOM BHuae. KommuiekcHas
aMIUIATY1a BOJIHOBOTO I10JI. Y paBHEHHUE | enbmrosbia.

4. llonepedHOCTh 3IEKTPOMArHUTHOM BOJIHBL. B3auMHast OpueHTanusi BOJIHOBOTO
BEKTOPA, BEKTOPOB JIEKTPUYECKOTr0 U MarHUTHOT'O TIOJIEW B TUIOCKOW BOJIHE.

5. Tlonsgpuzanus mIOCKOM MOHOXPOMAaTHYECKOM 3JIEKTPOMATHUTHOW BOJIHBL. THIIBI

MOJISIPU3ALIMN AJIEKTPOMArHUTHBIX BOJIH. JIMHENHO nosipru3oBaHHas BojaHa. Kpyrosas

Y DJUIANTUYECKAS MOISPU3ALINH.

EcTecTBeHHBIN ¥ 4aCTUYHO NOJIIPU30BAaHHBIN CBET. CTENEHb NOJISIPU3ALUN.

7. DHeprus 3JIEKTPOMArHUTHBIX BOJH. [IOTHOCTE mOTOKA 3HEprun. Bexkrop YmoBa-
[TolinTHra. HTEHCUBHOCTH CBETA.

8. CrostuMe 3JIEKTPOMAarHUTHBIE BOJIHBL. Y PaBHEHHUE CTOSIYEN BOJIHBI. ONTUYECKU
pe30oHaTop.

9. Peructpanus CTOSIUMX 3IEKTPOMArHUTHBIX BOJaH. OnbiT Bunepa. [[BeTHas
dotorpadus Jlunnmana u odbreMHas rojgorpamma JleHucroka.

10. KBa3uMoHOXpOMAaTHYECKHE BOJHBI. M31ydeHne TUIOIBHOTO OCIUIUISATOPA.
PasnoxeHne 1o rapMOHHYECKUM COCTABIIAIOIINM. BpeMEHHON CIIEKTD.

11. MonynupoBaHHBIE BOJIHBL. AMIUIMTYIHAs U (pa3oBas MOAYJISIMN. BoiHOBOI 1yr
KOHEUYHOH JINTENbHOCTH. COOTHOLIEHUE MEXAY JUIMHOM Iyra U IIUPUHOU
CHEKTPaJIbHOI'O UHTEPBAJA.

12.Cynepnio3uniusi ~ IBYX  IUIOCKHUX  MOHOXPOMATHYECKMX  BOJH  pPa3IUYHOMU
4acToThl. buenns.

13.I'pynmnioBast ckopocts. @opmyiia Panes. lucnepcus cBera.

14. OtpakeHne U NpeIOMIICHUE CBETA Ha IJIOCKOM TPAHHUILIE pa3zieia ABYyX U30TPOITHBIX
TURJIEKTPUKOB. BBIBO/ 3aKOHOB OTPAKEHUS U TIPEIIOMIICHUS.

15. CooTHOMIEHHS aMIUTUTY T MAJAI0NIEH, OTPAKEHHON U MPEIOMIIEHHON BOJIH. BBIBOT
dbopmyn Openens. Cnencteust u3 hopmys Openens.

16. U3menenne napamMeTpoB BOJHBI IIPH OTPaKEHUU U Tipenomiiennu. 3menenue dasbl
BOJIHBI IIPU OTPAKEHUU. 3aBUCUMOCTb KO3 (PULIMEHTa OTpaXKEHHS OT yria MaJeHusl.
N3menenue a3umyTa KosneOaHUM JTMHEHHO MOJSPU30BAaHHOMN BOJIHBI IIPU OTPAKEHUU U
MIPEIIOMJICHUH.

17.Tlonsspu3anus cBeTa Npu OTPAKEHUH NOJ yriaoM bprocrepa. bprocTtepoBckue okHa B
ra3oBOM Jasepe.

18. Crenenp nossipu3anii OTPaKEHHOTO U NpejaoMileHHOro ceeta. Cromna CToseroBa.

19. Oneprerrueckue Ko3HPUIMEHTHI OTPAKEHHSI U MPOIYCKaHUsI. 3aKOH COXPaHEHHs
sHepruu. KoagdunueHnt orpaxkeHus npu Npou3BOJIbHOM a3uMyTe JIMHEHHOM
nossipuzanuu. Koadduuuent orpaxeHus st ECTECTBEHHOTO CBETA.

20.IlonHoe BHyTpeHHEee oTpaxkeHue. OnTHuecKkue 31eMEHTbl U IpUOopkl, paboTaronue
Ha [TOJTHOM BHYTPEHHEM OTPAKCHHUH. BOJIIOKOHHBIE U IIJIaHAPHBIE CBETOBO/BI.
Bonokonnas ontuka. HeonnopoaHast BojiHa BOJIM3H TPaHMIIBI pa3zesia Cpel.
HapymenHoe noiaHoe BHyTpEHHEE OTPaKEHUE.

21./3MeHeHne COCTOSHUS MOJISIPU3ALUN CBETA MPH ITOJTHOM BHYTPEHHEM OTPAKECHUH.

)
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[Tapamnenenunen @penens.

22.OTpakeHHe CBETa MOBEPXHOCTHIO MeTAIIIOB. KoadpuIineHT oTpaskeHHsI METaIOB.
['myOviHa MpOHUKHOBEHUS MPEIOMIIEHHON BOJHBL. VI3MeHeHe COCTOsIHUS
MOJIAPU3ALIMY JTMHEHHO MOJIIPU30BAHHOMN BOJIHBI PU OTPAKEHUH MTOBEPXHOCTHIO
METAJUIOB. DJUTUIICOMETPHSL.

23.PacnpocTpaHeHue cBETa B aHM30TPONHOM cpefie. TeH30p TUAIeKTPUYECKOM
npoHunaeMocTi. OTHOOCHBIE U IBYOCHBIE ONITUYECKUE KPUCTAIIIBI.

24.11nockas MOHOXpOMAaTHYECKas BOJIHA B aHU30TPOIHOU cpefie. B3aumHuas opueHTanus
BEKTOPOB 3JIEKTPOMArHuTHOTo noJjsi. da3oBas CKOPOCTH BOJIHBI B aHU30TPOITHOM
cpene. OObIKHOBEHHBIE U HEOOBIKHOBEHHBIE BOJIHBI.

25.YpaBHeHus IS Ty4EBBIX CKOPOCTEN B OTHOOCHOM KpucTaiuie. [loBepxHocTn
Jy4eBbIX CKOpPOCTEN OOBIKHOBEHHON 1 HEOOBIKHOBEHHON BOJIH B OJJHOOCHOM
KpHUCTaJLIE.

26.[IpenomieHue cBeTa Ha TPaHULIE AHU30TPOINHOM cpenbl. [locTpoenus ['rolirenca mis
OJIHOOCHBIX KPUCTAJIJIOB.

27.1lonspusanmoHHbie ycTporcTBa. Kpucramnmueckue miuacTuHku. KoMmneHcaTopsl.
[Tpu3msr Huxossa, Bommacrona. 3akon Mantoca.

28. IuxpOon4YHbIC MUIACTUHKH, TTOJASTPOUIBL.

29.UckyccrBenHast anuzotponus. DoToynpyrocts. DIeKTpoOnTHIECKHE 3PPEKTHI
Keppa u [lokkensca.

30. Unrepdepenuus ceeta. BzanMHas KOrepeHTHOCTh BOJIHOBBIX MTPOLIECCOB.
WNHTEHCUBHOCTD pe3yIbTUPYIOLIETO MOJIs MPU CYNEPIO3UIIMH JIBYX CBETOBBIX BOJIH.
HNuTepdepeHninonHoe ypaBHeHHe. Y cI0BUS 00pa30BaHUsI MAaKCUMYMOB U
MUHUMYMOB HHTE€HCHUBHOCTH.

31. UnTepdepeHunsi MOHOXPOMATUYECKUX BOJIH TOUEYHBIX UICTOYHUKOB. OCHOBHOE
ypaBHeHHE UHTEeP(HEPEHIIMN MOHOXPOMATHUYECKUX BOJIH (BBIBOJ YPABHEHUS C
WCIIOJIb30BAaHHEM BEKTOPHOM AMArpaMMbl U KOMIUIEKCHOW (POPMBI 3amucu Jist
ypaBHEHHs CBETOBOU BOIHBI). [IpocTpaHcTBEHHOE pacipeieleHie HHTEHCUBHOCTH B
uHTeppepeHnoHHoM kapTuHe. KonTpact (BUIHOCTH) HHTEPPEPEHIIMOHHBIX MOJIOC.

32. UnTepdepenuns miockux BoiH. [IpocTpaHCcTBEHHBIN epro mosoc.

33. Unatepdepenmus chepuueckux BosH. Cxema HabOmoneHus nojoc FOHra u cxema
HaOmroeHus kosell Hptorona. Ontuueckuii myTh, ONTHYECKast pa3HOCTh Xo/1a. CBs3b
pa3HOCTH (pa3 BOJH C UX ONTUYECKOM pa3HOCTHIO X0Ja. Y clloBUs (OpMUpPOBaHUS
CBETJIBIX M TEMHBIX HHTEPPEPEHIIMOHHBIX Tojioc. OOmias cxema uHTephepeHIInn
BOJIH TOYEUHBIX UCTOUYHUKOB.

34. aTepdepeHIus_ MOHOXPOMAaTUYECKUX BOJIH Pa3IUYHON 4acTOThI. 3aBUCUMOCTh
Ha0J110/1aeMOI KapTHHBI OT MOCTOSIHHOW BpeMeHU (OTONMPHUEMHHKA.

35. Untepdepomerp Maiikenscona. iutephepomerp Maxa-llennepa.

36. UnTepdepenunsi KBa3MMOHOXPOMATHUECKUX BOJIH. DyHKIUS B3aUMHOU
KOT'€pEHTHOCTH. CBETOBBIX BOJIH.

37.BpeMeHHas KOTepEeHTHOCTh CBETOBBIX BOJIH. J[JTMHA BOJIHOBOTO Ifyra. Bpems u niuHa
BpeMeHHOM KorepeHTHOCTH. COOTHOIIEHHSI MEXKAY BpEMEHEM KOT'€pEHTHOCTH U
IIMPUHON CHEKTPAIbHOTO MHTEPBAJa.

38.3aBUCMMOCTb BUAHOCTU UHTEPPEPEHLIMOHHBIX MOJIOC OT CTETIEHU BPEMEHHOM
korepeHTHOCTH. [IpeaenbHas pa3HOCTh X0Aa U MOJIHOE YKCIIO0 HAOII01aeMbIX
MHTEPPEPEHIHOHHBIX TOJIOC.

39. CnexrpanbHas unteppeperuus (MHTepdepeHIrs npu OOJIbIINX Pa3HOCTSIX X0/a).
Dypbe-CIEKTPOCKOIIHNS.
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40. UntepdepeHiiys KBa3UMOHOXPOMATHUYECKUX BOJIH MPOTSHKEHHBIX HCTOYHUKOB CBETA.

41.1IpocTpaHcTBEHHAsE KOTEPEHTHOCTh. POJIb KOHEYHBIX pa3MEPOB UCTOYHHUKA CBETA.
HNunTtepdpepomerp FOHra. 3aBucuMOoCTh pajuyca NpoCTpaHCTBEHHOM KOT€PEHTHOCTH
OT YIVIOBBIX Pa3MEpPOB UCTOYHHUKA CBETA.

42.3Be3nnblil uuTepdepomerp MaiikenbCoHa U €ro COBpEMEHHbIE MOIU(DUKALIIH.

43. Untepdbepometp Panes. aTepdepeHITMOHHBIEC OBITHI C IeJIEHUEM BOJHOBOTO
¢dponTa (bunpuzma dOpenens, 3epkana Openens, oununza buiie, 3epkaino Jlnoiiaa).

44, iaTepdepeHIIMOHHBIE TIOJIOCHI PABHOTO HAKJIOHA M PaBHOM TOMIIMHBL. OnTHYecKas
Pa3HOCTH XOJa JIy4eil CBETa IPU OTPAKEHUH OT I'PAHMI] INIOCKOTO MPO3PAYHOTO CIOA.
ITonoce! paBHOrO HakioHa. OnTrdeckuii KJIMH. [10710CH paBHON TONIIHUHBL.
NuTtepdpepenunonnsiii onbiT HetoToHa, kKonbiia HetoToHa.

45.BnusiHMEe BPEMEHHON U IPOCTPAHCTBEHHOM KOT€PEHTHOCTHU CBETA IPU
MHTEpPEPEeHLINN B TOHKUX IJICHKAX.

46.1IpocBetnenue ontuku. HTEepdhepeHIIMOHHbIE 3epKaia.

47. UntepdepeHIius noaspu30BaHHbIX BOJIH. HTEpdepeHns opToroHaibHO
MOJISIPU30BAaHHBIX TUIOCKUX BOJIH. KpHcTammnyeckas MmiacTUHKA MEXKIY IBYMsI
MOJISIPOUIAMU.

48.Muoromnyuesast uatepdepeniusa. Uurepdepomerp @adpu-Ilepo. Pactipenenenne
MHTEHCUBHOCTH B MHTEP(EPEHIIMOHHBIX KApTUHAX B IPOXO/SAIIEM U OTPAKEHHOM
n3nydeHuu. PasHocts a3 u pasHoCTh X0/a Jiydeit B untepdepomerpe @adpu-Ilepo.

49. JIazepuslii pe3onatop. MuTepdepeniinontbie cBeToGUIbTpbl. MHOTOCIONHbBIE
IUdJIeKTpUUecKkue nHTepdepeHnonnsie 3epkana. ®ororpadus Jlunnmana B
HaTypaJIbHBIX IIBeTaX. ['onorpammel JleHUCIOKA.

50. Qudpakimus ceeta. [Ipunmuns [olirenca u [Molirenca-®Openens. 3oHb1 OpeHens.
Hudpaxus @peHenst Ha KPYTiioM OTBEPCTHH U KpyrioM skpane. [IstHo [lyaccona.
Pacrnipenenenue ocBeleHHOCTH B TU(PPaKIIMOHHON KapTUHE B MONEPEYHOM
HaIIpaBJICHUH U BJOJb OCU OTBEPCTHS.

51.30HHas acTUHKA U €€ cpaBHEHUE ¢ TMH301. JInH3a Ppenens.

52. Mudpakmus @paynrodepa. Judpakmus Opaynrodepa Ha TPIMOYTOIHHOM H
KpyrjiaoM oTBepcTHH. {udpakunoHHas pacXoIMMOCTh CBETOBBIX ITy4YKOB. JIa3zepHbie
rayccoBbl my4ku. J(udpakiroHHas pacXoAUMOCTb U3JTy4YE€HHUS MOTYITPOBOJHUKOBOTO
naszepa.

53. AndppaKkIMOHHbIN Npeaen pa3pelieHnsi ONTUYECKUX CUCTEM.

54. IudpakiuonHas pemnierka. AMIUTUTYAHbIE U Qa30Bble TU(PAKIMOHHBIE PEIIETKH.

55. udpakimonHas pemieTka Kak CrieKTpalbHbINA pudop. Paspemaromas cnocoOHOCTh
TU(PPAKIIUOHHON PEIIETKH.

56. ®uznyeckue npuHIMIBI Toiorpaduu. ['onorpaduyeckue cxemsl 3aMucu U
BOCCTAHOBJICHUS CBETOBBIX ITOJICH.

57.06bemHuble nudpakionnble peuieTku. Judpakaus bparra. udpakuus ceera Ha
aKyCTUYECKHUX BOJIHAX.

58.IIpossienue s dexra Jomiepa npu nunteppepeHunu u Aupaxauu ceeta. CaBur
YacTOThI CBETA NMpU AUPPaKINK HA IBUXKYIIEHCS TUPaKIUOHHON pellieTKe.
Hudpaxus Pamana-Hata Ha Oerymieil akycTuueckoi BOJIHE.

59. Iucniepcus ceta. I'pynnoBas ckopocTs cera. @opmyna Panes mist rpynnoBoi
ckopoctu. HopManbHast 1 aHOMalIbHAs! AUCTIEPCHSL.

60. Bpanienue HanpapieHus MOJIIPU3alUY CBETa B MArHUTHOM Moiie — 3 dext Papases.

61. EcrecTBeHHOE BpalleHUE HAIIPaBIICHUs MOJSPU3aLNY CBeTa B cpefe. OnTuyecku
akTuBHBbIE cpenpl. [lomsapumerp.
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62. Paccesinue cBeta. [lonspusanus ceeta npu ero paccestiuu. L[Bera Heba u 3apu.
[longpuzanus ceera Heoda.

63.[IposiBineHne IBUKEHUS Cpelibl B MHTep(EepEeHIIMOHHBIX onbiTax. OnbIT Ou30.
O¢pdext Canbsika. Unrephepomerp Canbsika.

64.2¢dext [Jomnepa B ontuke. [Ipossnenne s3¢pdexra Jlomiepa B cieKTpaibHBIX
HCCIIEOBAHUSAX.

6.6. TeMbI NPAKTHYECKHUX 3aHATHI U KOHTPOJIbHBIX padoT

IlepeyeHb TeM NPAKTUYECKHUX 3AHATUH

['eomeTpryeckas OonTuKa
[Tpunuun @epma. OnTudeckas pmHa nyTH. OTpakeHUE U IPEIOMIICHHE Ha
rpa”Huue pasaena AByx cpell. [lonHoe BHyTpeHHEE OTpaKEHHE.
[TonsiTue uneanbHOM onTUUecKoi cucteMsl. [Iperomienue cBera Ha chepruyeckon
noBepxHocTH. Chepuyeckoe u miockoe 3epkaino. Dopmyrna TOHKON JTUH3HI.
[TocTpoenue nzodpaxkeHre B TOHKUX JHH3aX. CUCTEMBbI U3 TOHKHUX JIHH3.
3purenbHas TpyOa U MUKpOCcKoIr. Dopmysia TOJICTOM JIMH3BI.

CBoliCcTBa 3IEKTPOMArHUTHBIX BoJH. [longpusanus ceera
BonnoBoe ypaBHeHue. YpaBHeHue BoJHbI. [1ockas u cepudeckue BOJHEI.
OcHOBHBIE XapaKTEPUCTUKU KOJIeOaHuil 1 BoJH. MOHOXpOMaTu4yeckue u
HEMOHOXPOMATHUYECKHE BOJHBI. DHEPTUs dJIEKTPOMAarHUTHBIX BOJIH. IIMOTHOCTH
MOTOKA SHepruu. BoaHoBkle yru. CHEeKTp BOJHOBOTO IIyTa.
[Tonstpu3anus 3MEeKTPOMArHUTHBIX BOJIH.
Crosiune 31EeKTPOMarHuTHBIE BOJIHBI.

Otpaxenue u npeaomsieHue ceera. Dopmynsl Openens
3aKOHBI OTPAKEHHS U NIPeOMIIEHUs cBeTa. [[oHOEe BHYTpEHHEE OTPAKEHUE.
®opmyibl Openens. AMIUIUTYIHbIE U SHEpreTHUYeCcKue KO3 OUIIMEHTbI
oTpakeHusl. I3MeHeHrne cOCTOSHUS NOJIIPU3ALUN CBETA TPU OTPAKECHHH.

OnTrKa aHU30TPONHBIX CPENl
IIpenomiieHne cBETA HAa TPAaHULIE AHU30TPOIHOM cpenbl. [lonsipu3annoHHbIE
yctpoiicTBa. [lonspounsl. 3akon Mantoca. [Inactunku A/4 u A/2.
[Tonsipu3zaliMOHHBIE TPU3MBI.

HUnTtepdepenius ceera
CrnoxxeHre MOHOXpOMAaTHYECKUX KoJieOaHuU. Y paBHEHUE UHTEpPEpEeHIINH
MOHOXpPOMAaTUYECKUX BOJH. MIHTepdepeHinss HEMOHOXpPOMATUYECKUX BOJIH.
CrerneHb B3aUMHOM KOT€pEHTHOCTH KosieOanuii BoH. MHTepdhepomeTpsl.
Pa3znocTth x0/1a BOIH B MHTEp(epomeTpax, pa3HOCTh a3 BoiaH. BpemenHas u
IIPOCTPAHCTBEHHAsI KOTEPEHTHOCTh CBETA.
Konbia Hetorona. MaTepdepeniiys B TOHKUX IJIEHKaX.

Hudpakius cBeta
[Mpuniun [Noirenca-®Openens. udpakuus Ha KpyrioM oTBepcTrr. MeToa 30H
Openens. udpakius Opaynrodepa. udpakimonnas pacxoguMoCThb CBETA.
JubpakuroHHBIN Mpeen pa3penieHus: onTuIeckux cucreM. udpakunoHHbie
pemetku. Judpakiuonnsie cnekTporpadsl.
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TemMbl KOHTPOIBHBIX PadoT:

['eomeTpuueckast onTrka. TOHKUE U TOJCTHIE TUH3bI.

CBolicTBa 3JI€KTPOMArHUTHBIX BOJIH.

Otpaxenue u npeaomieHue ceeta. Popmyinsl Openens.

[onsapuzanus ceera. [lonsgpuzanioHHbIE ONTUYECKUE 3JIEMEHTHI.
Wnrtepdepentus cera. UatepdepomeTpsi.

Hudpakuus ceera. 3oHHas Teopus Audpakuuu. AuppakiimoHHbIe PEIIETKH.

A e

6.7. JlabopaTopHbie padoThl GU3NYECKOr0 MPAKTUKYMA 10 ONTHKE

I'eomeTpryeckasi ONTHKA

Jlabopamopnas paboma Ne 1. 3mepenne GOKYCHBIX PACCTOSTHUN JTUH3 MPU MTOMOIITH
MaJIOW ONTHYECKOW CKaMbH.

Jlabopamopnas paboma Ne 2. 3mepenne napameTpoB GOTOOOHEKTUBA TTPU TTOMOIIU
OOJBIIION ONTHUYECKON CKaMbH.

PedpakTomerpus, poromerpusi, CIEKTPAJbHbIH AHAJIMU3

Jlabopamopuas paboma Nel. OnipeiesieHre oKazaTess MPeJIOMICHHS KUAKOCTH TIPH
nomou pedppakromerpa UPD-22.

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUH.

Jlabopamopnas paboma Ne3. V3yuenure MOTIJIONIEHUS CBETa C TOMOIIBIO (POTOMETPOB
OOK-561IM u ®M-56.

Jlabopamopuas paboma Ne 4. I3yueHnre Tucriepcuu CBeTa C MOMOIIBIO
CIIEKTPOTOHUOMETpA.

Jlabopamopuas paboma Ne5. KauecTBEeHHBIN CIIEKTPaIbHbIN aHATN3 C TIOMOIIBIO
MOHOXpomaTopa YM-2.

IHoasipu3auus cBeTa
Jlabopamopuas paboma Ne 1. N3yuenune ¢ dexra BpaiieHus mIOCKOCTU MOISIPU3ALIUH.
Jlabopamopuas paboma Ne 2. ViccnenoBanne dJUTANITUYECKA MOJIIPH30BAHHOTO CBETA.

HNurepdepenuns ceera

Jlabopamopuas paboma Ne 1. OnipefielieHre Ka4yeCTBa MOBEPXHOCTH ONTHUYECKUX
JeTaneil MeToI0M MPOOHBIX CTEKOJI.

Jlabopamopuas paboma Ne 2. OnipefieieHre NTUHBI BOJIHBI CBETa MPU HAOTIOICHUN
koJery HeroTona.

Jlabopamopuas paboma Ne3. N3yuenne natepdepeHiiny cBeTa OT ABYX IIEJICH.
N3mepeHne KOHIIEHTpallUK U TIOKa3aTels MPeIOMIICHHS
pacTBOPOB ¢ omoliibio uaTephepomerpa JIMP-2.

Jlabopamopnas paboma Ne 4. 3yuenne nuatepdepeHIny CBeTa OT IBYX OTBEPCTHUH.

Jlabopamopuas paboma Ne 5. V3yuenne NpoCTPaHCTBEHHON KOTEPEHTHOCTH CBETa B
uHTeppepeHurnonHon cxeme FOHra.

Jlabopamopuas paboma Ne 6. UarephepomeTp MaiikenbcoHa ¢ Ja3epHbIM UCTOYHHUKOM
CBeTa.

Audpakuusa ceera

Jlabopamopuas paboma Ne 1. OtnipefieieHre AJTMHBI BOJIHBI C TIOMOIIBI0 TU(DPaKITMOHHOM
PEIICTKH.

Jlabopamopuas paboma Ne 2. 3yuenue nudpakiiuu CBeTa Ha KPYTJIOM OTBEPCTHH.
Jlabopamopuas paboma Ne 3. Jludpakuus cBeTa Ha 00beMHON TUPPAKITUOHHON
peleTke.
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7. JlaHHBIE JJI yuyeTa ycneBaeMocTH cTyaeHTOB B BAPC

7.1. YueOHbIid peHTHHT M0 TUCHUILINHE «ONTHKA) NPH NPOBeAeHUHU
NMPOMEKYTOYHOM aTTeCTAlMU B (popMe IK3aMeHa

Tabauua 1.1. Tabnuia MakCUMaJIBHBIX OAJIJIOB 11O BUJIaM YYEOHOMU JIeATETbHOCTH

1 2 3 4 5 6 7 8 9
Comeorp | 7 [opme | e [Cawoerontes TIPS AV B R v
i 3aHATUA 3aHATUA bHasd pa60Ta TeCTI/IpOBaHI/Ie ACATCIIBHOCTHU | aTTECTAllUA
3K3:MeH 20 0 40 10 0 0 30 100
Jlekuun
bamnsr 0-20.
ITocemaemocts — 0-10 6annoB.
Kpurepuu oneHKH: e qoceuieHue Menee 50% 3anaruii 0 6anos
e nocemenue oT 50% mo 70% 3ausTuii 2 6aia
e nocemenue ot 71% no 80% 3ausTuii 4 6amna
e Ttocentenue ot 81% mo 90% 3ausTuii 6 6ayUI0B
e nocemenue ot 91% no 100% 3austuii 10 6an10B
OTBeThI Ha KOHTPOJILHBIE BOIIPOCHI - 0-10 6aJL10B.
Kpurepun e 0TBeThl Ha KOHTPOJIbHBIC BOIPOCHI 10 1-2 nekuusm — 1 Ga;
OLICHKHU e 110 3-4 nexkuusaM — 2 Oanna;
e 110 5-6 nekuusaM — 3 Oania;
e 110 7 nekumsam — 4 6anna;
e 110 9-10 neknusiM — 6 O0aIOB;
e 110 11-12 nexuusam -7-8 0aioB
e 110 13-14 nexumsam - 9 6amios
e 110 15 neknmsm — 10 6amnos
® B OCTaJIbHBIX ciiydasx— () 6anos;
IpakTuyeckue 3ausaTus. bamisr 0-40.
ITocemaemocts 0-10 6annoB.
Kpurepun oneHku: e qocemenue meHee 60% 3anaruit 0 6amIoB
e toceniecHue oT 60% o 70% 3ansTuii 2 6amia
e toceniecHue oT 71% o 80% 3ansTuii 4 6amra
e tocenieHue oT 81% mo 90% 3aHsaTH 6 OaIOB
e toceniecHue oT 91% o 100% 3ausTuii 10 6aymioB
Brinosinenue goManiHux 3ajganuii 0-15 6annos.
KpHTepHH OLICHKU: L] HpI/I ITIOJIHOCTBIO HpaBI/IHBHOM BBIITIOJIHCHU U CTYI[eHTOM
JIOMAIIHUX 3aJaHuii — 15 0amnos;
L] HpI/I YaCTU4YHO HpaBI/IJ'H)HOM BBIITIOJTHCHU U (HpaBI/IJ'IBHO
BBITIOJTHEHHBIX 3a1annii — He MeHee 70%) — 10 6amios;
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® TIpY YaCTUYHO MPABUIHLHOM BBITOJHEHUH (ITPABUIBHO
BBITIOJTHEHHBIX 3a/1aHuii — He MeHee 40%) — 7 6amoB;
® B OCTAJIBbHBIX ciaydasx — 0 Gamios.
BrlnonHeHre KOHTPOJABHBIX paboT 0-15 6amios.
Kpurepun oneHku: ® HeE BBHINOJHEHUE KOHTPOJIbHBIX padboT — 0 6asios
BbINIOJIHEHUE 1-0i1 KOHTPOJIBHON paboTHI — 3 Oasia;
2-X KOHTPOJIbHBIX paboT — 6 Oaina;
3-X KOHTPOJIbHBIX paboT — 10 Oaios.
4-X KOHTPOJIBbHBIX paboT — 15 6amios.

CamocTosiTeqibHasi padoTa 10 JIEKINOHHBIM 3aHATUAM

bamnsr 0-10.

BrlnosiHeHUE 3aaHui JUId CaMOCTOSTEIbHON paboThl U 0OpMIIEHHE OTYETA IO
HUM B PYKOIIMCHOM M ITI€YaTHOM (opMe C IPEACTABICHUEM YHUCIEHHBLIX PAcyCTOB,

rpadMiKOB,  PE3yJbTaTOB  KOMIOBIOTEPHOrO  MOJCIMPOBAHMS,  PHUCYHKOB,

dbotorpadwuii - 0-10.

Kpurepun oneHku: ® HE BBHIMOJHEHUE 3aJaHUH JJI1 CAMOCTOSATEIbHON PaboThI
— 0 GamoB

BBINTOJIHEHME 1-r0 3amanust — 1 Oamr;
2-X 3aJaHui — 2 Oajuia;

3-x 3amanuii — 4 Oaia;

4-X 3a1aHui — 6 OaIoB;

5-Tu 3agaHuii — 8 OaIOB.

6-tu 3aganuii — 10 6amioB.

ABTOMAaTH3MPOBAaHHOE TECTHPOBAHHE
OneHuBaHNE HE IPEYCMOTPEHO.

JApyrue Buabl y4eOHOi 1esiTeJILHOCTH
OueHnBaHUE HE NPETYCMOTPEHO.

IIpomexkyTOUuHAs aTTECTALIUSA

bamnsr 0-30.
[IpoMeskyTouHas aTTecTalus NPOXOJuT B (popMe WM YCTHOTO, UJIM MTUCBMEHHOTO
PK3aMeHa B BHUJE OTBETOB Ha JBa BOIpPOCA HK3aMEHAIMOHHBIX OWJIETOB M JIBYX
JOTIOTHUTENIBHBIX BOIIPOCOB U3 MEPEYHSI KOHTPOJBbHBIX BOIPOCOB JIJIsl MPOBEACHUS
MPOMEKYTOUHOM artrectanuu. B Oumierax comepkarcs 2 Bompoca M3 IMEpedHs
KOHTPOJIBHBIX BOITPOCOB JIsl IPOBEJCHUS TPOMEKYTOUHON aTTECTAIIH.
[Ipy [UCTAaHIMOHHOM peXUME MPOBEJACHUS MPOMEKYTOUHOM aTTecTallui YK3aMeH
MPOXOJUT MNHUChMEHHON (opme. B Ouserax couepKUTCs [Ba TEOPETUUYECKUX
BOIIPOCA U JBE 3aJla4 U3 Pa3HbIX Pa3/eiioB COAEPKATEIbHON YaCTH JUCIUIUIMHBI.
Kputepuii olieHKM 0TBETa Ha KaXkKIbIil BOIPOC NIPU MPOBEACHUU
MIPOMEKYTOUYHOM aTTeCTaluu:
® Ha BONPOC JaH MPAaBWIbHBIN, MOJHBIA, Pa3BEPHYTHIA OTBET (JIOMYCKAIOTCS
HE3HAUUTEIbHBIC MOrPEIHOCTH) — 12-15 6annos;
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® Ha BOIPOC JaH MPaBUJIbHBINA, HO HEMOJHBIA OTBET (HampuMmep, MpPHU BHIBOJE
bopMyIbl, U3JI0KEHUU METOJIa OTCYTCTBYIOT OTIEIbHBIE JIOTMUECKHE Ilaru;
JOTyIIeHa OMOKa MPU BBIUMCIECHUU; UMEIOTCS APyrue HeToyHocTH) — 8-11

0aJIoB;

e Ha BONPOC JIaH KpaTKUW  OTBET, COJAEPKAIIMKA  TOJBKO  BEPHO
chopmynupoBaHHbIE (PAKTHI (IOMYCKAIOTCS HE3HAYMTEIbHBIC IMOTPEITHOCTH) —
4-5 6aJlIoB;

® Ha BONPOC JIaH KPAaTKUH OTBET, COJEPIKAIIMK ONIMOOYHBIC TPEICTABICHUS U
cyxxaenus — 1-3 Oanna;
® B OCTaJBHBIX cay4asx — O GayoB.

Taxum oOGpazoM, MakCUMaJIbHO BO3MOXKHAsl CyMMa 0ajlyIoB 3a JICKIIMOHHBIE U
MPaKTUYECKUE 3aHATHUS CTyAeHTa 3a 4 ceMmecTp Mo AuciuIbinHe «OnTHKa
cocrasiser 100 6amioB.

Tabauna 2.2 TaGnuna nepecuera MOTy4eHHOW CTYJIEHTOM CYMMBbI 0aJlIOB 1O
nucuuiuinae «ONTHKa» B OIEHKY (9K3aMeH ):

80 - 100 6aymoB «OTIIMYHOY
60 — 79 Gamos «XOPOUIO»
30 - 59 Gamos «YJIOBJICTBOPUTEIILHO
0 - 30 GamoB «HEYJAOBJIETBOPUTEIHHO»

7.2. YueOHbIi peHTHHT M0 AUCHUIUVINHe «ONTHKA» NPH NMPOBeIeHUH
MPOMEKYTOYHOM aTTecTanuu B popme 3a4éra

Tabauua 1.1. Tabnuia MakCUMaJIBHBIX OAJIJIOB 1O BUJIaM YYEOHOMU JIeATETbHOCTH

1 2 3 4 5 6 7 8 9
Tex- Jlabopar|[IpakTruec CamocTosTen Asromartusupo | pyrue BI/‘I')Z[I)I [IpomexyTo
Cemectp OpHBIE KHe BaHHOE y4eOHOMH qHas Hroro
1007051 bHas pabora
3aHATUA | 3aHATUA TECTUPOBAHUC |ACATCILHOCTH | aTTCCTAllUA
4
0 40 0 40 0 0 20 100
3a4geT

JlabopaTopHbIe 3aHATHSA
bamier 0-40.
Cnada yCTHOTO U IMTMCHhbMEHHOI'0 OTYETa I0 JIabopaTopHOU padoTe.

Kpurepun OICHKH: OTBETHI Ha YETHIPE TEOPETUYCCKHX BOIpPOCA IO JTAHHOH
7a00paTOpHOM paboTe MPHU MPABHILHOM BBITIOJHEHUN AKCIICPUMEHTAIBLHON YacTh
1ab0paTopHOM pabOThl U OOPAOOTKU PE3YyIbTATOB IKCIIEPUMEHTOB, 0-8 OaIIIOB.
® OTCYTCTBHE OTBETOB Ha BOMPOCH! — () 6aIoB;
® OTBET Ha OJIMH KOHTPOJIBHBIN BoIpoc — 2 Oaia;
® OTBET Ha JIBa KOHTPOJIBHBIX BOIIpoca — 4 6armna;
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® OTBET HAa TPU KOHTPOJIBHBIX BOIIpoca — 6 OaIoB;
® OTBET HA YEThIpE KOHTPOJIbHBIX BOIpoca — 8 0aJIoB.

[IpenycMOTpeHO BBINIOJIHEHHE 5-6 jgabopaTopHBIX paboT. MakcHMalbHOE
KoJmyecTBo OatoB — 40.

CamocrosiTesibHast padoTa
bamnnsr 0-40.
M3ydyeHne  TEOpPETHUECKHX OCHOB  JIabOpaTOpHBIX  paboT, MpOBEICHUE
AKCIIEPUMEHTOB, 00pabOTKa PE3yNbTaTOB IKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no jaboparopHbiM paboTaM B PYKONMHCHON W/Wiu medaTHOW ¢opMe C
MIPEICTABIICHUEM YHCICHHBIX pacyeToB, TpaWKOB, PE3yJIbTaATOB KOMIIBLIOTEPHOTO
MOJICTUPOBaHUS, PUCYHKOB, GoTorpaduii - 0-40 6anios.
Kputepun oreHkH:
[IpaBunbHOCTH OOPMIICHHE OTYETA.
e oTyeT 0POpPMIICH C TPyOBIM HaPYIIICHUEM TIPEABSIBIICMBIX TpeOoBaHUH — 0
0aJIoB;
e oTyeT OPOPMIICH C HE3HAYUTCIIBHBIMU HAPYIICHUSIMH MPEAbIBIAEMbIX
TpeboBaHuii — 3 Oaia;
e oT4eT OPOPMJICH B COOTBETCTBHUH C MPEIBABIIEMBIMU TPEOOBAHUAMH — 5
OaJIIoB.

IIpomexkyTOUuHas aTTECTALUSA

bamnnsr 0-20.

[TpoMesxyTouHas aTTeCTaIMs MPOBOJMUTCS MO COBOKYIMHOCTH BCEX BBITOJTHCHHBIX
1a00paTOPHBIX PadoT.

Kputepun oreHKu:

KonumdecTBo  3auTeHHBIX  J1a0OpPaTOpHBIX  paboT. 3a OJHY 3a4YTCHHYIO
nabopaTtopHyto paboTy BhICTaBIIsIETCs 4 Oaa.

[Ipy Haguumu S5 3aYTEHHBIX JIAOOPATOPHBIX PabOT CyMMa OaJIOB COCTaBJISCT
MakcuMalibHOE uucio 20 6aios.

Takum oOpa3oMm, MakCMMajdbHO BO3MOXKHas CyMMa OajsIoB 3a J1labopaTopHBbIE
3aHATHS CTyJeHTa 3a 4 cemecTp mo aucuuiuimHe «Ontuka» coctasiser 100
0aJUIoB.

Tadauna 2.1. Tabnuia nepecuera MOJYYEHHOW CTYACHTOM CYMMBbI OajsIoB IO
muciuiuinae «OnTrkay (1abopaTopHbie 3aHATHS) B OLICHKY (3a4eT):

60 OasutoB U OoJIEE «3aYTEHO»

59 GaIoB U MeHee «HEC 3a4YTCHO»
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8. YueOHO-MeTOANYecKOEe H HH(POPMAILHOHHOE 0DecnedeHHe TUCIANINHDI
«OnTukay

a) 1uTepaTypa:
8. YueOHo-MeTOAHMUYECKOE H HH(POpMaHOHHOE o0ecneYeHHe JHCIHIIHHBI
«Onruka»

a) JMTepaTypa:
1. Byrukos, E. H. Onrtuka : yuebHoe nocobue / E. M. Bytukos. — 3-e uzz., non. — CaHKT-
[letepOypr : Jlanp, 2021. — 608 c. — ISBN 978-5-8114-1190-0. — Teker : a3nekrpoHHSBIi //

Jlaub: snekTponno-6ubmoteynas cucrema. — URL: https://e.lanbook.com/book/168365 (nara
obpamenus: 09.02.2022).

2. Cradees, C. K. Ocnors! ontuxy : yuebHoe nocobue / C.K. Cradees, K K. Bospckuii,
I'.JI. Bammauna. — 2-e u3n., ucnp. u gon. — Caunkr-Ilerepdypr : Jlans, 2021. — 336 c. —
ISBN 978-5-8114-1495-6. — Texcr : anexrponHuslii // JIaHb : aneKTpoHHO-OHOIHOTEYHAS
cucreMa. — URL: https://e.lanbook.com/book/169379 (nata obpamenns: 09.02.2022).

3. Kammreesckuii, H. . BonnoBas ontika : yaebHoe nocodbue / H. U. Kanureesckmif. — 5-e m3n. —
Cankr-IlerepOypr : Jlans, 2021. — 480 c. — ISBN 978-5-8114-0666-1. — Texkcr :
3JIeKTPOHHEI // JIaHb: 3nexTpoHHO-OnbMHoTeuHas cucrema. — URL:
https://e.]lanbook.com/book/167685 (nata obpamenus: 09.02.2022).

4.  Ps6yxo, B. I1. Bonnosas ontuka. COopHUK 33124 : yue6HOe mocobue ms By3os / B. I1. Pabyxo.
— Cankrt-IletepOypr : Jlanp, 2022. — 156 c. — ISBN 978-5-8114-8870-4. — TekcrT :
snexTpounsiii // Jlaub : snekTpoHHO-0uGMHOTEUHAs cucTema. — URL: )
https://e.lanbook.com/book/200372 (nata obpamenus: 09.02.2022). %

0) UHaTepHeT-pecypcesl:

1.  Buneo nexipm: Omsnxa. Orruxa. Biuneonexipm Qustexa: nexropiit MOTH. Jlexipm C.M. Kozena.
http://lectoriy. mipt.rw/course/Physics-Optics-SMK-Lects/ http://optics.sgu.rw/lectorium/optics_kozel
2. Bumeo nexinmn: «®usuka. Omrvkay. Buneonexinm Ouzrexa: nekropuit MOTH. OrumarwnH B.A.
JlononEuTeIBHBIE ceMUHapEL http:/lectoriy.mipt.nu/course/Physics-Optics-VAO-AdSems/
3. O6mmit pusuueckuit mpakTukyM. Onrhka. http://optics.sgu.ru/library/education/laboptics
4.  Psdyxo B.II. CGopuuk 3anau no obmemy Kypey ¢usuku. Bonnosas onruka. — CI'Y. Kadeznpa
oty ¥ 6rodporonmku. 2011. 100 ¢. http://optics.sgu.ru/library/education
http:/library.sgu.rw/uch_lit/51.pdf
5. YuebHo-MeTOmHYECKHE MaTepHalbl IO ONTHKE, pasMeInecHHbIe Ha MATepHET-CaliTe Kadeaps!
OTHKH H 6uopoTonukH http://optics.sgu.rw/library/education
1) Usyuenue s¢dexTa nposBICHUS IPOCTPAHCTBEHHOM KOTEPEHTHOCTH CBETA B
unTeppepennuonnoi cxeme KOHra B IeMOHCTpalMOHHOM 1 Ta60paTOPHOM IKCIIEPHMEHTE,
B.I1. Pa6yxo, O.A. Ilepenenuusina, A.A. Yaycckuii.
http://optics.sgu.ro/_media/library/education/pros_coher.pdf
2) O noxanu3anuy uHTEPHEPSHITMOHHBIX TTOJIOC B JaCTHYHO KOrepeHTHOM cBeTe, B.I1. Pabyxo,
O.A. Tlepenemnpina http://optics.sgu.ru/_media/library/education/lowcohinterf.pdf
3) O rpaduueckux (hopMax 0TOOpaXkeHHs COCTOSHMS IOIIpH3aUK onTHYecKHX BoyH, B.IL
Psadyxo http://optics.sgu.ru/_media/library/education/graph_polarization.pdf
4) O monsapuzanuu KoneGaHuil ONTHIECKOro MO U MoJIApH3aluy nyyka csera, B.I1. Pabyxo
http://optics.sgu.ru/_media/library/education/field polarization.pdf
5) Korepentssiit 1 HekorepeHTHEIH cBeT, C.A. Ko3noB.
http://optics.sgu.rw/_media/library/education/coherence.pdf
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10.

11.

12.

NPOrpaMMHoOe ol0ecrneyeHue:

Be6-0603peBarenu: Microsoft Internet Explorer; Google Chrome; Mozilla Firefox; Opera;
Safari, Yandex Browser.

CpenctBa nmpocMoTpa TeKCcTOBbIX ¢aiiinoB: Adobe Reader; Foxit Reader; Djvureader.
I'padnueckue penakropsl: Inkscape, Irfan View, Imagel, OpenOffice Draw.

NnxeHepHble pacdyeTsl, IOCTpOCHUs rpadukoB, oOpadoTka nzobpaxenuii: GNU Octave,
QtiPlot.

pexoMeHyeMasi JJuTeparypa:

BytukoB E.U. Ontuxka. - C.-IlerepOypr: Hesckuit J{uanext: BXB-IletepOypr. 2003. - 480
C.

JlanacOepr I'.C. Ontuka. U3nanue 5-e. - M.: Hayka, 1976. - 928 c. 3ganue 6-e. - M.:
Hayxka, 2006 - 928 c.

AxmanoB C.A., Hukutun C.}O. @usnyeckas ontuka: YueOHUK. - M.: MI3a-Bo Mock. yH-
Ta, 2004. 656 c. ISBN 5-211-04858-X

CagenneB 1. B. Kypc o6mieit puszuku. B 3-x 1. T.2.OnekTpuuecTBO U MarueTu3M. BoTHbLL
Ontuka. 9-e n3n. Yu-e noc-e B 3x tomax/U.B. Casensen; M: Actpens ACT 2005, 2007 —
336 c:

Cradees C.K., bospckuit K.K., bamuuna I'.JI. OcnoBsl ontuku. M3gatensctBo: C.-I1.
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9. MatepuajibHO-TeXHHYECKOe o0ecneyeHne TUCHUIIUHBI «ONTHKA

9.1. JIeKUMOHHOE MAaTEePUAIbHO-TEXHUYECKOe oOecneyeHmne

Kommiekc npuGopoB U yCTPOMCTB Il (PU3MUECKUX JAEMOHCTpAIMi MO OITHKE,

KOAOCKOII

JIA JICMOHCTpaI_II/Iﬁ ONTHUYECKUX SBJIICHUH H, KOMIIBROTCp H

MYJIBTUMEIUAHBINA TPOEKTOP, U(PPOBaAs KaMepa.

JIeKUMOHHBIN AeMOHCTPALUOHHBIN KOMILIEKC Kaeapbl ONTUKH U
0noOTOHNKH:

JUIK-1.

I'eomeTpuueckas onTuka ¢ Jla3epHbIM IIy4YKOM cBeTa. Pacxomsmuiics,
CXOJISIIIUICS, TapaIeNIbHbII, TOMOLIEHTPUYECKUI ITyYKH CBETA.
Cobuparoias u paccerBaromiye JuH3bl. OTpakeHHe U MPEeJTOMIICHHE
naszepHoro nydka. [lonHoe BHyTpeHHee oTpaxenue. [IpsamoyronsHas
IIPU3Ma, IEHTAIPU3Ma U YTOJKOBBIA OTPAXKATEIIb.

JIIK-2.

ITonepeunocts cBeToBOM BOHBL [lonsponn. JInHenHas nonaspusanus my4dka
ceera He-Ne nasepa.

JIIK-3.

N3MeHenue cocToIHUS MOMAPU3ALNUHY JIA3EPHOTO My4YKa CBETa MpHU
OTPaXXEHUHU OT IUAJIEKTpUKA. OTpaKeHHE JIMHEHHO MOJISPU30BAHHOTO
JIA3€pHOrO Iy4Ka 1o yriaoMm bprocrepa. MI3MeHeHne coCcTostHUs
MOJISIPU3AIMHN JIA3EPHOTO IMyYKa P MOJTHOM BHYTPEHHEM OTPAKECHUMU.
[IpeBpanieHre HUPKYISIPHO MOIASTPU30BAHHOTO MyYKa B DIUITUITUYECKU
MOJISIPU30BaHHBIA. YacTHUHAs U MOJHAS NOJISIpU3aLKs CBETA MPHU
OTPaKCHUU OT MOBEPXHOCTHU IUAJIEKTPHUKA. YT0ou bprocrepa.

JIIK-4.

[IpeoGpa3oBanue TMHENHHO MOJISIPUIOBAHHOTO JIA3€PHOTO MMyYKa B
HUPKYJISAPHO MOIspU30BaHHbIN MydoK. Kpucrannuyeckas ¢azoast
wiactTuHka A/4. Tlnactunka A/2.

JIIK-5.

ITonsgpusanmonnslie npusMsl Hukois, Bomtactona. Ionspounn.

JIIK-6.

Nutepdepeniius moisipu30BaHHBIX BOJH. AHU30TPOIHBIC TUIACTHHBI MK Y
noyisipongaMu. Hasenennas annzorponus. @oToynpyrocrs.

JUIK-7.

Nurepdepennns ceera. Untepdepomerp Maiikenbcona ¢
MOHOXPOMAaTHYECKHUM (JIa3epHbIM) HCTOYHUKOM cBeTa. HTepdepeHuus
chepruecKrx U INIOCKUX MOHOXpOoMaTH4ecKuX BoJiH. [lomockl paBHOM
TOJIIMHBI U PABHOTO HAKJIOHA B JJA3€PHOM H3JTyYEHUHU.

JIIK-8.

WNuTteppepomerp MaiikenbcoHa ¢ NpOTSKEHHBIM UICTOYHUKOM O€JIOTo CBETa.
D¢ deKTs MPOCTPAHCTBEHHON JIOKATU3AlMK TOJ0C. BiausHue BpeMeHHOM U
IIPOCTPAHCTBEHHON KOT€PEHTHOCTH.

JUIK-9.

WNuTtepdpepennnonnslii onbiT KOHra ¢ nazepHbIM U NPOTSKEHHBIM TEIIOBBIM
HMCTOYHUKAMHM CBeTa. BiMsiHuEe mpOCTpaHCTBEHHONW KOT€PEHTHOCTH.
(Mcnonp3oBanue cienuanbHOrO AU(PAKIMOHHOIO ONTHYECKOTO YIEMEHTA).

JUTK-10.

Judpaxius 1a3epHOro myyka cBeTa Ha KpyriioMm oTBepcTuu. Judpakuus
Openens u Opaynrodepa (qudpakuus OJIUKHETO U AATBHETO MOJIeH).
3onHas miactuaka @penens. JInnza Openens.

JUIK-11.

Judpaxius 1a3epHOro myyka Ha OJHOM U ABYX IIENsX (Iudpakuus
®paynrodepa). JudpakiinoHHbIe pelIeTKH B KPACHOM U 3€JICHOM JIa3€PHBIX
My4YKax cBeTa. AMIUIMTYHbIE, ()a30BbIE U OTpakarolue AUPPaKIIMOHHbIE
pemietku. OTHOMEPHBIE U IByXMEpPHbIE TU(PPaKIIOHHBIE PELIETKH.
O6beMHas nudpakunonHas peurerka. Jludpakus bparra.
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JIAK-12. | JudpakuroHHble ONTHYECKHE 3JeMeHThI. [Ipomyckatoiue ronorpaMmMal.
I'onorpammsl Jlenuctoka. Pagyxubie ronorpammel. ['onorpapuueckas
UHTEPPEPOMETPHSL.

JIAK-13.| ducnepcus cBeTa u BeniecTBa. Pa3znoxkenue myuyka 06e1oro cBeta Ha
CHeKTpalibHbIE cocTaBisitomue. [IperomieHne KpacHOTO U 3€JIEHOTO
JIA3€PHBIX MYYKOB CBETA.

JIAK-14. | PaccesHue cBeTa MyTHBIMM cpellaMu. PaccesiHue TuHenHO
IOJIIPU30BAHHOTO JIa3epHOTo nydka. [lomspusanus paccesHHOTO CBETa.

JIEKIIMOHHBIN JEMOHCTPANUMOHHBIA KOMILICKC 10 ONITHKE B KOJJICKIIUU
HHCTUTYTA (PU3UKU:

JIJ14.1. | Ilonsspu3aTopsl U aHAIU3ATOPHI.

JIJ14.2. | JIBoliHOE JIy4enpeaoMIIEHUE B KpUCTaIaX UCIAHACKOIO IIMNaTa.

JI[14.3. | JIBOolHOE JIy4enpeaoMIEHUE B HEKPUCTAIUTMYECKUX Telax.

JI[14.4. | [lonHOE BHYTpEHHEE OTPAKECHHUE.

JIJ14.5. | XpomaTuueckas NoJspu3aLusl.

JIJ14.6. | cKkyccTBeHHass aHU30TPOIIHSL.

JIJ14.7. | bunpuzma ®@penens.

JIJ14.8. | Ilonockl paBHO# ToMIMHEI (KOJibIla Hpl0TOHA, MBUIBHBIC TJICHKH).

JIJ14.10. | dudpakuus oT OHON IIEIH.

JIJ14.11. | Iudpakuus Ha Kparo dKpaHa.

JI14.12. | IudpakumoHHbIE PEIIETKH.

JI[14.13. | I'omorpamma.

9.2. JIabopaTopHOe MaTepUAJbHO-TeXHUYECKOe o0ecreyeHmne

[IpakThKy™m MO onTuke 3aHMMAaeT nomemieHue B 70 M. B MIPAaKTUKyMeE pa3MEILECHbI
22 yCTaHOBKH JJIsl BHIOJIHEHUs 22 71a00paTOpHbIX paboT Mo poToMeTpuu, (pusndeckon u
reoMeTpUYecKol onTuke. B ycTaHOBKAaxX MCHONB3yeTCs KaK KJIACCHUYECKOE ONTUYECKOE
0o0opy/i0BaHME, TAK U COBPEMEHHBIE ONTHYECKHUE YCTPOMCTBA U MpuOOps! (hoTorpaduu
YCTAaHOBOK M MPUOOPOB pa3MelleHbl B y4eOHO-METOAMYECKHX PYKOBOJCTBaX K
nmabopaTopHbIM paboTam http://optics.sgu.ru/library/education/laboptics ).

KonnuecTBO ycTaHOBOK M IUJIOWIA[b IOMEIICHHS HE MO3BOJISIIOT PEaln30BaTh
(bpoHTaIbHOE BBIMOJIHEHHE PAOOT MO TeMaM COAEpPKAHUS TUCHUIUIMHBI «ONTHKA».
[ToaToMy peanusyercs OJHOBPEMEHHOE BBIMOJIHEHHE PabOT MO pa3IuyHbIM pasjaeiam
IUCHMIUIMHBL. Takas BO3MOXKHOCTh 0O€CleunBaeTcss JOCTATOYHO MOJAPOOHBIM U
MCYEPIBIBAIOUIUM  TEOPETHUYECKUM OMNHCAHHMEM B METOJAUYECKUX PYKOBOJICTBAX
coJiepKaHus BceX J1abopaTopHbIX padoT mpakTUKyma. Bece MeToanueckne pykoBOJCTBA K
nabopaTopHbIM paboTaM HUMEIOTCA B 3JEKTPOHHOM (opmaTe M JIOCTYIHBI Ha caiite
kadenpel ONTUKM U OMO(POTOHMKHM,  peanu3yloUledl  JaHHYI0  JUCHUIUIMHY
(http://optics.sgu.ru/library/education/laboptics).

JlabopaTopHble yCTAHOBKH U NMPUOOPHI (PU3MYECKOT0 MPAKTUKYMA 110 ONITHKE

IIpuGopsI 1 YCTAHOBKHM 110 FeOMETPHYECKOI ONTHKE

Bonbmas ontudeckast CkaMbs ¢ OOJBITUM KOJUTUMAaTOPOM — 2 YCTaHOBKH.
Marnast ontudeckasi CKaMbsi — 3 yCTaHOBKH.
3purenbHas Tpyoa. Mukpockon.
37

03.03.02-®uzuka. KomnbeloTepHbIe TEXHOJIOTUH B METUIIMHCKOH (DU3HKE



IIpuGopsI 1 yCTAHOBKH 10 pepaKTOMETPHH

Pedpakromerp UPD-22.
Wnrepdpepomerp JINP-2

IIpubopsbl 1 YCTAHOBKH MO CIEKTPOCKOMHUHI

CneKTpOroHuOMETP.

MonoxpomaTtopa YM-2.

IIpuOopbI M yCTAHOBKM VISl H3yYeHUsI MHTepdepeHun cBeTa

[IpoGHbIe (3TaIOHHBIE) CTEKIA

Mukpockor ¢ yCTpOHCTBOM JJIsl HAOMIOIEHUSI U U3MEpEHUS] HHTEP(PEPEHIINOHHBIX KOJIEL]
Herorona

HNurtepdpepomerp FOHTa ¢ nomynpoBOJHUKOBBIM JIa3€pOM Ha MaJjloOi ONTHYECKON CKaMbe.
NuTtepdpepomerp FOHTa ¢ NpoTsHKEHHBIM HCTOYHUKOM O€JI0T0 CBETa ¢ JUPPAKIIUOHHBIM
ONTHUYECKUM 3JIEMEHTOM C JBOMHON MUKPOCTPYKTYPOH.

WNuTtepdpepomerp MaiikesnbcoHa ¢ OTYyIPOBOJAHUKOBBIM Ja3epoM

IIpuGopsI 1 YCTAHOBKH VISl M3YyYeHHs JU(PPAKIUH CBETA

Manast ontuyeckasi CKaMmbsl 17151 U3y4eHUsI TU(paKLIKY CBETAa HAa aMIUIUTYIHBIX U
($az0BbIX TUGPAKIUOHHBIX PEUIETKAX.

VYcranoska s uzydenus audpakuuu Openens u @payHrodepa Ha KPyrioM OTBEPCTHUH.
YcTaHoBKa ¢ TIOJIYTTPOBOJHUKOBBIM JIa3€pOM B 00BEMHOM ToJ0rpaduuecKoit
IU(PPAKIIMOHHON PeleTKON

IIpuOopbI M yCTAHOBKHM VISl U3yYeHHS MOJISIPU3AIUU CBETA

[Tonsapumerp.
YcraHOBKA [JI UCCIIEIOBAHUS DIITIUIITUYECKH ITOIAPU30BAHHOIO CBETA.

IIpuGopsI M YCTAHOBKHM VISl M3YYECHHS MOTVIOLIEHHUS CBETa

®oromerp POK-561IM u ®M-56.
®otomerp PM-56.

IIpakTnyeckass MOAroTOBKAa, B paMKax 3aHATUN MO JaHHOW JMCLMIUIUHE,
OCyIHIECTBIIsIETCS B yueOHOU nabopaTopun — GU3HMUECKOM MPAKTUKYME IO ONTHKE,
WNucturyra pusuxu CI'Y.

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpedoBanusmu DPI'OC BO mo
HampaBieHuto noarotoBku 03.03.02 Pduszuka (npoduis "KomnbrorepHble
TeXHOJIOTMH B MeIMIMHCKON pu3uke ")

[Iporpamma pazpaboTtana u 0J100peHa Ha 3acelaHuu Kaeapbl ONTUKHU U
O0Mo(pOTOHUKHU
ot 14 centsa0ps 2021 rona, mporokon Nel3/21.
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