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1. Ileau ocBOeHUSI TUCHMILIMHBI

Lenu ocBoeHMs AUCHUIUIMHBI «ONITHKA» COCTOAT B 00€CIEUEHUHN CTYICHTOB
3HAHMSIMU M HaBbIKAMU B O0JIACTM MAaT€MAaTHYECKHX M €CTECTBEHHO-HAay4YHBIX
3HAHMM, CBSI3aHHBIX C OJHUM M3 OCHOBHBIX pa3/esioB (DU3UKHU - ONITUKH, BEIPAOOTKE
MPAKTUYECKUX HABBIKOB pernieHus (U3MYecKUX 3ajady B 00ylacTu (PU3NYECKOU U
TEXHUYECKOM ONTHUKH, B Pa3BUTHUM Yy OOydYalOUIMXCs TOHUMAaHUA POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB (PU3MKH KaK OCHOBBI [JIsl ONWCAaHUS W aHalu3a
IPUPOABl PAa3HOOOPA3HBIX SIBIECHUN OKPYXKAIOLIEro MUpa, B (HOPMUPOBAHUH Y
oOydaromuxcs (yHIaMEHTAIbHBIX (U3UUECKUX MPEJCTABICHUN I BHIPAOOTKH
CIIOCOOHOCTEW K CaMOCTOSITENIbHBIM METOJaM Hay4YHOr'O HCCIEAOBAHHUS U
MBIILJIEHUSI, B TOJYYEHUU BBICIIETO0 NPOo(EeCcCHOHATBHO TPO(PUINPOBAHHOTO
o0pa30oBaHusA, MO3BOJISIIONIETO BBIMYCKHUKY YCIEUIHO paboTaTh B U30paHHOM
chepe nearenpHocTM B P® wu 3a pyOexom, o0ianath YyHHUBEPCAIbHBIMU,
obmienpodeccuoHanbHbIMU " npoQeccuoHaAIbHBIMU KOMIIETEHLIUSAMU,
CHOCOOCTBYIOLIMMHU €r0 COLUAIbHON MOOMIBHOCTH, BOCTPEOOBAHHOCTH Ha PBIHKE
TpyJa U yCIemHoi npodeccuoHaibHOM Kapbepe.

2. Mecto nucuumiiudbl B cTpykrype OOII 6akanaBpuara

Hucuummuaa b1.0.18 «Ontuka» otHocutcs k OcHoBHOM yacTtu bioka 1
Huctumunsl  (Monynu). IlpenmogaBaHue JUCHUIUIMHBL OCYIECTBIsieTcs B 4
cemectpe. s yCcBOGHMs NUCUMIUIMHBI 00y4daemblid JOJKeH o0sanath 0a30Boii
(bU3UKO-MaTeMaTHYECKOM MIOATOTOBKOM, HeoOxoauMa COJIEp/KATEIIbHO-
METOAUYECKAs B3aUMOCBSI3b C MaTeMaTH4eCKUMHU JUCUUTUIMHAMU
(«Marematnueckuii ananu3z u TOKID», «AHanuTudeckas reoMeTpusl U JIMHEHHAsS
anrebpa», «BeKkTOpHbI U TEH30pHbINH aHAIU3», U (PUINYECKUMU TUCUHUTUITMHAMU
(«Mexanukay», «MonekynsapHas Gusuka», « ANEKTPUUECTBO U MATHETU3IM) ).

CtyzaeHTbl JOJKHBI UMETh HABBIKM CAMOCTOSITEIBLHON pabOThl ¢ y4eOHBIMU
nocoOussMM M MOHOTrpapuyeckod y4yeOHOM JuUTepaTypoid, yMeTb peuaTh
¢usnueckne 3agaud, TpeOyrolmue OpUMEHeHus AuddepeHIuaibHoro U
MHTETrpajJbHOr0 MaTeMaTHYECKOro 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 CcXeMHbIX pemenuil (Hampumep, CorelDraw) u  TeKkcTOBBIMU
(manpumep, MS Word, MS Excel) pemaktopamu, yMeTb HpOrpaMMHUpPOBATH U
MCIIOJIb30BaTh YMCIIEHHbIE METOJIbI pellieHus (PU3NYecKuX 3ajad, UMETb HABBIKU
paboThl Ha (U3MYECKUX SKCIEPUMEHTAIBHBIX YCTAHOBKAX, YMETh O(QOPMISATH
pE3yNbTaThl HKCIEPUMEHTOB C HCIOJIb30BaHUEM TrpadUyecKoro Marepuana u c
OLICHKOM NOTPELIHOCTEN U3MEPEHUN.

3HaHMs, MOJTYYEHHBIE TPU OCBOCHUM TUCUHUITUHBI «ONTHKa», HEOOXOAUMBI
IIPU OCBOEHHUU CIEAYIOIMUX JUCHUIUIMH «ATOMHas U snepHas ¢usuka», «Teopus
koneOanuity, «Teopus konebanuit», «Teopuss BOJHOBBIX  MPOILIECCOBY,
«Cratuctuueckas paanodusuka», a TakKe psAlia CIEeUUaTbHbIX TUCUUILIUH 10
BOJTHOBOU (hHU3HKE.
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3. Pe3yabTarnl 00yuyeHus: 0 Jucuuiinae «Onruka

Koa n Koa u HauMeHoBaHue

HAauUMCHOBaHUEC HHAUKATOPOB AO0CTHUKE- Pe3yJ’[LTaTbI Oﬁy‘lel-ll/lﬂ

KOMIICTCHIIUH HHUsl KOMIICTCHIIUHU
OIIK-1. 1.1_B.OIIK-1. O6nanaer | *3HaTh:
Crniocoben 0a30BBIMU 3HAHUSMU B - IPUPOJy CBETa U CBOMCTBA ONTUYECKUX BOJIH,
MIPUMEHSITh o0racTu BbICIIEH (yH1aMEHTaJIbHbIE ONITUYECKUE SIBICHUS U
0a30BbIC 3HAHUS | MaTeMaTUKHU, QUUKH, 3aKOHBI ONITUKH;
B 00J1aCTH paanodu3uKu U - (popMalIbHBIE - MATEMATHUYECKUE METO/IbI
¢bu3uku 1 AJIEKTPOHHBIX MPUOOPOB, | omucaHus PU3NUECKUX SIBJICHUM B ONITHKE.

paanodu3uKu u
WCIIOJIb30BaTh UX
B
npodeccuoHanbH
on
NEeSTETLHOCTH, B
TOM YHCJIC B
chepe
Me1arOru4ecKomn
NEeSTETHHOCTH

HEOOXOINUMBIMHU IS
pa3paboTKu U
IKCIUTyaTaIuu
PaIOdIEKTPOHHBIX
YCTPOMCTB, NPOBEACHUS
HAaYYHBIX HCCJIEOBAaHMI
B 0051aCTH pagrousuku
Y MOJICITMPOBAHUS
KOJIeOATEeIIbHBIX U
BOJTHOBBIX ITPOIIECCOB B
CUCTEMAX Pa3INYHOMN
MIPUPOIBI.

*YMeTh:

- HCTI0JIb30BATh B MPAKTUYECKUX 3aa4ax
KayecTBEHHbIE (pU3MUECKHE MPeICTaBICHUS,
MaTeMaTU4YE€CKUE U BBIYUCITUTENIbHBIE METO IbI
aHaJin3a sIBIEHUN U 3(PPEKTOB B ONTHUKE.
*Bragers:

- MaTeMaTUYECKUMH U BHIYMCIUTEIbHBIMU
METO/IaMU aHaJIu3a BJICHUN U 3()PeKTOoB B
OTITHKE.

3.1_B.OIIK-
1.Cnioco0OeH npuMeHATh
UJIeH ¥ METOJIBI U3
Opyrux obnacrei
¢bu3uky B paguopusuke
(«dusuka nus paauo»).

*3HaTh:

- ONITUYECKUE SBJICHUS U METOJbI PELLICHUS
(bu3nyecKux 3a/1a4 B ONTHUKE;

- MaTeMaTU4ecKre MOJIENIM BOJIHOBBIX SIBJICHUM
B (pU3MUECKOM ONTHUKE;

- METOJbl U1 METOJ0JIOT 0 MAaTEMAaTUYECKOTO
aHaJIM3a U MOJIETTUPOBaHUs (PU3HUECKUX
SBJICHUN U 2PPEKTOB;

*YMeTh:

- pemiath yuyeOHbIE 33/Ja4l 110 OCHOBHBIM
paznenaM (pU3NUecKOoi ONTUKH;

- HCTI0JIb30BaTh MAaTEMaTUYECKHE MOAEIU
BOJIHOBBIX IIPOLIECCOB JIJISl pELIEHUS 3a7a4
(bM3UYECKOM ONTHKHU;

- IPUMEHSATH PUZNYECKUE 3aKOHBI JUIsI PEIICHUS
MPaKTUYECKUX 3ajad.

*Brnaners:

- METOJaMH pellleHus (U3NUECKUX 3a/1a4 B
OIITHUKE;

- METOJaMH U METOJI0JIOTHEN MaTEMaTHYECKOTO
aHaJIM3a U MOJIETTUPOBaHUs (PU3HUECKUX
SIBJICHUN U 9P PEKTOB B ONTHUKE.

4.1_B.OIIK-1. Umeet
HE0OX0IMMbIE HaBbIKH
U1 IPUMEHEHUS
MIOJIyYE€HHBIX B 00JaCTH
¢bu3uKK 1 paanoGu3nKu
3HaHUs B cepe

*3HaTh:

- u3MYeCKyro MPUPOIY CBETA U €r0 CBOICTBA;
- pyHIaMeHTaJIbHbIE ONTHYECKUE SBJICHUS U
3aKOHOMEPHOCTH B3aMMO/IEHCTBUSI CBETA C
BEILECTBOM;

- MaTEeMaTUYECKHE METOIbl ONUCAHUS
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IeJarOrTH4eCcKon (bu3NYeCKUX SIBJICHUN B ONITHKE.
NEeATEIIBHOCTH. *YMeTh:

- HCTI0JIb30BaTh B 00pa30oBaTeIbHON
JEeSITeIbHOCTH KaueCTBEHHBIE (PU3UUECKHE
MIPEACTABJICHUS B 00JIACTH ONITUKH,
MaTeMaTU4YECKHE U BHIYMCIUTEIIbHBIE METOIbI
aHaJin3a sIBIEHUN U 3(PPEKTOB B ONTHUKE.
*Brnaners:
- MIeJarOrMYeCKUMHU HaBbIKaMU IPUMEHEHUS
KayeCTBEHHBIX (PM3NYECKUX MPE/ICTABICHUI B
00JacTu ONTUKHU, MATEMAaTUYECKUMHU U
BBIYHMCIUTEIBHBIMU METOJAMH aHAJIN3a SIBJICHUN
1 3(HEKTOB B ONTHUKE.

OIIK-2. 3.1_B.OIIK-2. *3HaTh:

Crniocoben Obnanaer HaBbIKAMU - (U3UYECKYIO CYIIHOCTh ONTUYECKUX SBJICHUIN

MIPOBOJUTH [IPOBEJICHUS 1 3aKOHOB OINTHUKH, TEOPETUUECKUE U

SKCIEPUMEHTANIb | CAMOCTOSITENIbHBIX AKCIEPUMEHTAJIbHBIE METO/IbI U CPENICTBA

HbIE U Hay4YHBIX HCCIEOBaHUM | HAOIIOACHUS U U3YUYECHHUS STUX SBJICHUN U

TEOPETUYECKUE Y aHAJIM3a MOJIYYEHHBIX | 3aKOHOMEPHOTEM.

Hay4HbIE pe3ynbTaTOB. *YMeTh:

UCCIIEI0OBaHUs - HAXOJIUTh ¥ KPUTUYECKU aHAIU3UPOBATh

00BEKTOB, MH(OPMALIHUIO O TEOPETUYECKUX U

CUCTEM U AKCIEPUMEHTAJIBLHBIX METOJaX UCCIIEIOBAHUS B

IIPOLIECCOB, ONTHKE, O BO3MOKHOCTH MTPAKTUYECKOTO

oOpabaTsIBaTh 1 WCIIOJIb30BAHMSI ONITUYECKUX SIBIICHUN U

MPEJICTaBIATh 3¢ deeKToB.

AKCIIEPUMEHTAIb *Bnaners:

HBIC TaHHBIC

- HaBBIKAMH TEOPETUYECKOTO U
SKCIEPUMEHTAJIBLHOTO aHAIN3a ONTUYECKUX
SABJICHUH, 2P PEKTOB, CXEeMHBIX PELICHUN U
MIPUMEHEHHS] ONTUYECKUX METO/IOB
UCCIIEIOBAHUS JJISl PELIEHUS PAKTUYECKUX
3ajad.

4.1 _B.OIIK-2. Bnageer
criocobamu 06paboTKU
AKCIEPUMEHTAJILHBIX U
YHCJIEHHBIX JIaHHBIX C
HCI0JIb30BAHUEM
METO/I0B
MaTeMaTU4eCKON
CTaTUCTUKH U
rpaduyeckoro
IIpE/ICTaBICHMUS.

*3HaTh:

- c11ocoObl 00pabOTKU U MPEJICTABICHUS
SKCIEPUMEHTAJIbHBIX IaHHBIX B ONTHUKE,
CIIO0COOBI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN B
OTITHKE.

*YMeTh:

- aHAJM3UPOBaTh U 00pabdaThIBaTh JaHHBIE
ONTUYECKUX IKCIIEPUMEHTOB C OIICHKOU
TOYHOCTH PE3yJIbTaTOB MPOBOAUMBIX
U3MEpPEHUH.

*Biagers:

- METOJAaMHM U criocobamu 00pabOTKU JaHHBIX
ONTUYECKUX IKCIIEPUMEHTOB, CIIOCOOAMHU
MIPE/ICTaBICHMSI TAaHHBIX SKCIIEPUMEHTOB U
OLICHKH ITOTPEIIHOCTEN pPe3yIbTaTOB U3MEPEHUI
B ONTHKE.
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4. CTpyKTYpa U cofepKaHue TUCHUIUIMHBI «ONTHKA»

OO6m1ast TpyA0€MKOCTh JUCIUIUIUHBI COCTaBisieT 216 4acoB - 6 3a4ETHBIX €AUHMUII,
u3 Hux: 60 yacoB - nekuuu, 60 yacoB - nabopartopHbie 3aHATHS, 30 yacoB
npaktuyeckue 3aHsATHS, 30 YacoB - camocrosiTenbHas padoTa, MOJATOTOBKA K
3a4eTy M 9K3aMeHy — 36 4acos.

4.1. CTpyKTypa IMCHUTLIHHBI

Buab! yueoHoii padoThl, DOPMbI TEKYIIEro
BKJIIOY A KOHTpOUIS
CaMOCTOSITEIbHY IO yCIeBAEMOCTH
Ne Henea paboTy CTY/IeHTOB U (no nedenam
n/ Pa3jen auCUUIIMHbBI Cem " TPYA0EMKOCTE (B 1acax) cemecmpa)
ecTp | cemec
1 DopMbl
Tpa ° .
§ = ; - ; MPOME;KYyTOYHOH
= g E E. E CP aTTecTauuu (no
é é g |23 cemecmpam)
1 | 'eomeTprueckas onrruka 10 4 4 Oruer 1o n1ab.
pao.
Ortuer 1o n1a0.
DNeKTPOMarHUTHBIE BOJIHBI a6
2 | ONTUYECKOTro AMana3oHa. 4 1-3 10 6 4 4 pao.
KontponbHas
[Tonspuzanus ceera
paborta
3 OTtpaxkenue u 4 4.5 3 6 4 4 Otyer no 1a6.
IIpeIOMIIEHHE CBETA paod.
Oruer 1o n1ab.
4 OnTukKa aHU30TPOITHBIX 4 6-7 3 6 4 4 paod.
cpen. Kpucramnoontuka KontponbHas
paborta
Ortuer 1o n1ab.
i pao.
5 | Unarepdepenuus cpera 4 8-10 12 12 8 8 KoHTpobHas
paborta
6 | Mudpaxums ceera 4 [1-13] 12 | 12 | 6| 6 OT"e;a%O b,
7 | MonexynsipHasi ONTHKA 4 14-15 6 8 - - Ompoc
8 | OnTuKa IBIXKYIINXCS Cpe 4 15-16 4 - - -
Uroro: 4 60 | 60 | 30 |30 Iaamert,
3aver
KonTpoJsb 4 36
3ader no
IIpomexyTounas 4 J1a0OPaTOPHBIM
arrecTauus padoram.
JK3aMeH
? OO0masi Tpy10€eMKOCTh 4 216
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4.2. ConepkaHue JUCUUNINHbBI

1. |Beenenue. Ontuka B coBpeMeHHOM (u3nke U TexHuke. KpaTkas uctopust pasBuTHs
MIPEACTABIEHUH O IIPUPOJIE CBETA, OCHOBHBIE Pa3/Ieiibl ONTUKH: T€OMETPUIECKasi, BOJIHOBAs,
KBaHTOBAasl ONTHKA, TEXHUYECKAsl ONTHKA, GU3NO0JIOTHYECKass 1 OMOMEIMIIMHCKAs ONTHKA,
(dboTOHUKA.

1. OneKTpoMarHUTHbIe BONIHbI ONTUYECKOro AMana3soHa.
NMonapusaunsa ceeta

2. |OnTuyeckuii [uana3oH 3J€KTPOMAarHUTHBIX BOJIH. ICTOUYHUKY M IPUEMHUKH CBETA.
VYpaBHenus Makcsenna.

CamocTrosiTe/IbHO: YpaBHEHUsI MakcBellia B MHTErpajibHOM opme u ux dusnueckas
uHTeprpeTanys. BoIBoJ BOJHOBOTO ypaBHEHUS JJISl SJIEKTPUUECKOTO MOJI U3 YPaBHEHUNI
Makcsemia.

BonHoBoe ypaBHeHue. YpaBHenue BosHbl. [1nockas u chpepuueckue BosiHbl. OCHOBHbBIE
XapaKTEPUCTUKU KOJI€OaHUM U BOJIH U UX (PU3NUECKU CMBICI (aMILTUTY/a, (pa3a, yacTora,
KpyroBasi 4acToTa, JUIMHA BOJIHbI, BOJTHOBOE YKCJIO0, BOJIHOBOM BEKTOP, (pa3oBasi CKOPOCTH,
(GPOHT BOJIHBI, BOJTHOBBIE IOBEPXHOCTH).

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

3. |DHeprus IeKTPOMAarHUTHBIX BOJIH.
[InoTHOCTH MOTOKA SHEeprun. Bexkrop YMoBa-IlolinTiHra. IHTEeHCMBHOCTH CBETA.

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

AMrIuuTynHas, Gpa3zoBasi, 9aCTOTHASI MOAYJISIITUU KOJICOAHHI 1 BOJIH.

Pa3no)xeHne BOJIHBI 0 TAPMOHUYECKUM COCTABIISIOLIUM.

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

buenus BonH. Cyneprio3uniys JByX MOHOXPOMATHYECKUX BOJIH PA3IMYHON 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 1 BOJTHOBOTO BeKTopa 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) HOJsIpU3alysl BOJHBI - €CTECTBEHHBIN CBET.

6. |Crosiune 31eKTPOMArHUTHBIC BOTHBL.

VYpaBHeHHE cTOSTYEN BOJIHBIL. Y3JIbl U yYHOCTH B CTOsTUYE BoJiHE. ONTUYECKUH J1a3epHbIi
pe3onaTop. OnbiT Bunepa no gortorpaduueckoit 3anucu cTosueil BOJIHbI CBETA.
CamocrositeabHo: [[Betnas dororpadus Jlunnvana. O6wemuas rosorpamma JleHucroka.

2. OTpaxeHue v npenomMreHne cBeTa

7. | OTpaxkeHHe U IPEJIOMIICHHE CBETA Ha TUIOCKOW IPAHMIIEC pa3jiesia ABYX U30TPOITHBIX
JIUDJICKTPUKOB.

3aKOHBI OTPAKEHUS U TIPEITOMIICHUSI.

®opmynbl DpeHerns.

CamocTosiTeabHo: BeiBo dhopmyiiel DpeHens 1 aMIUTUTYIHOTO KodhuiimerTa
OTpaKEHHUS CBeTa ¢ s-noJisipu3anueil. [[peodbpazoBanne popmyn OpeHens ¢ UCKITIOUYECHUEM
KO2()PUITMEHTOB MTPEIOMIICHUS.

8. | Pusznueckue caenctsug U3 Gopmyn Ppenens.

N3menenue (as3bl BOJIHBI HAa T IPU OTPAKEHUU.

I/ISMCHGHI/IC COCTOAHUA HOJ'IprI/I?;aHI/II/I CBETa HpI/I OTpa)KeHI/II/I u HpeJ'IOMJ'ICHI/II/I.
Jlunelinast monsipu3anusi OTPAXXKEHHOTO CBETA IPU OTPaKCHHUH 1O yriioM bproctepa.
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OHepreTuyeckrne KOdOPUIMEHTH OTPaKEHUS U TPOITYCKAHUS.

3aKOH COXpaHEHHs SHEPTUU IIPU OTPaKEeHUH U rpenomiieHuu ceeta. Koadduuuent
OTpaX€HUsI PU MPOU3BOJILHOM a3UMYyTe JIMHEWHOMN MOJIspU3alvy MaJaroIlero CBeTa.
KoabdunmenT oTpakeHns eCTeCTBEHHOIO U HUPKYIISIPHO NOJISIPU30BAHHOTO CBETA.

10.

[TonHOE BHYTPEHHEE OTPAKEHHUE.

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

HeonHnopoanast BosiHa BOJIM3U I'paHULB] pa3ziesia cpell IpU NOJHOM BHYTPEHHEM OTPaKEHUH.
W3meHeHne coCTOSIHUSA NOJISIPU3ALMHI CBETA IIPU [TOJIHOM BHYTPEHHEM OTPAaKEHUH.
[IpeoGpa3oBanue TMHENHO NOJISPU30BAHHOIO CBETA B LUPKYISIPHO MOJISPU30BAHHBIN pU
MOJIHOM BHYTpEeHHEM oTpakeHud. [lapautenenunen @penens.

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

11.

CamocrosiTesibHO: OTpaxkeHHe CBeTa NOBEPXHOCTHI0 MeTaiioB. Koadduunent orpaxenus
MeTauoB. [ TyOMHa MTPOHUKHOBEHUS MPEJIOMIICHHON BOJTHBI. MI3MeHEHHE COCTOSTHUS
MOJISIPU3aLMY JIMHEWHO MOJISIPU30BAHHOM BOJIHBI IPU OTPAKEHUH MOBEPXHOCTHIO METAJLIOB.

3. OnTuKa aHu3oTponHbIX cpen. KpuctannoonTtuka

12.

PacnpocTpaneHue cBeTa B aHU30TPOITHOM CpeIe.

OnTryeckn aHU30TPOITHBIE cpeibl. OTHOOCHBIC U ABYOCHBIE KprcTauibl. OOBIKHOBEHHAS U
HEOOBIKHOBEHHASI BOJIHBI B KPHUCTAJLTIE.

[ToBepXHOCTH JTy4EBBIX CKOPOCTEH OOBIKHOBEHHOM U HEOOBIKHOBEHHOM BOJIH B OJJTHOOCHOM
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.

HHTEHCUBHOCTH CBETA Ha BBIXO/JIE ONTUYECKON CHCTEMBI «J1Ba MOJIIPU3ATOPA C
KPUCTAJUTMYECKOM (ha30BOM TJIACTUHOM MEXKTY HUMUI.

CamocrositesabHo: JXKuakue kpucramibl v XKK sxkpansbl.

14.

WuaynupoBaHHasi onTHYECKas aHU30TPOMIUSL.
®oroynpyrocts. Dnexrpoontuueckue 3pdextsl Keppa u [lokkensca. Ontuueckuii ¢ ekt
Keppa. Marautoontuueckuii a3pdext Keppa.

4. NHTepcdepeHUnsa cBeTa

15.

WuTepdepeHnus MOHOXpOMATUYECKUX BOJIH.

YcnoBust 06pazoBaHusi MAKCUMYMOB U MUHUMYMOB HHTEHCUBHOCTHU. VIHTEp(hepeHIIMOHHbIE
nosiocsl. UaTepdepennrionnoe ypapuenue. Kontpact nHTephepeHIIMOHHBIX MOJIOC.
WuTtepdepenus ABYX MIOCKUX BOJH — IMEPUOJ [TOJIOC B 3aBUCUMOCTHU OT yIjla CXOKJICHUS
BoJH. IHTepdepennus AByx chepuyeckux BOJIH.

16.

WuTtepdepeHns HEMOHOXPOMATUYECKUX BOJIH.

B3aumHas HEKOrepeHTHOCTb BOJIH OT (PU3UYECKU Pa3HbIX UCTOYHUKOB. [TosryueHune B3auMHO
KOT€PEHTHBIX BOJIH B ONTUKE — UHTEP(PEPEHLIMOHHbBIE 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 ONTHYECKON Pa3HOCTHIO X0J1a. Y Ci0BUs (JOPMUPOBAHUS
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 Ay Pa3HOCTBIO X0/1a BOJIH U JUIMHON BPEMEHHON KOT€PEHTHOCTH TPH
unTepdepenuu ceeta. Unrepdepenius 6e10ro cBera B TOHKUX IUICHKAX.

CreneHp BpeMEHHON KOT€PEHTHOCTH U €€ CBSA3b CO CIEKTPOM onruyeckoro nois. Konrpacr
MHTEP(PEPEHIIMOHHBIX [10JIOC U CTENEHb BPEMEHHOM KOT€PEHTHOCTH.

18.

HNHuTtepdhepomMeTpsl ¢ ASICHHEM 0 aMILTATY/IC.

WuTtepdepomerprl Maiikenbcona u Maxa-Llenaepa.

CamocrosteabHo: Konbia Hetotona. Matepdepomerp duso.

HuTtepdhepomeTpsl ¢ ACICHUEM 110 BOTHOBOMY (POHTY.

HNutepdepomerp FOura. Ilepuon narepdepennronnsix nojoc FOura. bunpuzma @penens.
CamocrosiTeabHo: Ouszepkana Openens, oununza buiie, 3epkano Jlnoina. Beion
BBIPKCHUS IS IEpHOIa HHTEPPEepeHITMOHHBIX osioc FOHTa.

19.

[lonepeyHas NpPOCTpPaHCTBEHHAs 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.

NuTtepdepomerp @adpu-Ilepo. MHTeHCMBHOCTD cBeTa Ha BbIxoJe HHTEphepomerpa Padbpu-
[lepo B mpouieaniemM u 0TpaxxeHHOM cBeTe - (hopmyiia Diipu.

[Ipumenenue unreppepomerpa @adpu-Ilepo B BricOKOpa3pemaronell CreKTpoCKOINY.
JlazepHbIi ONITHYECKUI PE3OHATOP.

WNuTepdepenimonHbie CBETOPUIBTPbI. MHOTOCIONHBIE TUAIEKTPUUECKHE 3epKalla.
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 KpYTrJioM OTBEPCTUU U KPYIJIOM dKpaHe. 30HHAs TEOPHs
®peneist. Bexropuslie quarpammsl. [1atHo Ilyaccona.

AmmunryznHas u (a3oBasi 30HHbIE MIIaCTUHKU Dpenerns.

22.

Hudpakuus Opayarodepa - audpaxims 1anbHEro moss, 1upakius B napauieabHbIX
ayudax. Judpakus Opaynrodepa Ha 1MeI1 U Ha TPSIMOYTOJILHOM OTBEPCTHH.
Pacrnipenienenre MHTEHCUBHOCTU B TU(GPAKIIMOHHON KapTHHE.

Kaprtuna nudpakuus @paynrodepa Ha KpyrioMm OTBEPCTHH.

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

23.

JudpakuronHas pemerka. 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.

PuznuecKrne NPUHIKIILL ONTHYECKON rojgorpabu.

Cxema 3amicH roJiorpaMM B BOCCTaHOBIICHUS C TOJIOTPAMMBI OTITHYECKOTO BOJIHOBOTO TTOJISL.
OOBeKTHasA ¥ OIIOPHAS BOJHEI B TOJIOrpaduu.

CamocrositeabHo: OO0beMHast rosiorpamma J[eHICIOKa 1 BOCCTAHOBIICHUE
rojorpaguueckoro n3odpaxenus B 6exoM ceere. Lludponas ronorpadus.
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6. MonekynsapHasa onTuka

26.

PacnipocTpanenus cBera B M30TPONIHOW Aucnieprupyronieit cpeae. Ionspusanus cpeasl.
MarepuanbHable ypaBHeHus. /Jucniepcus cBeta. YpaBHEHUE IIJIOCKONM MOHOXPOMAaTHYECKOU
BOJIHBI B MOTJIONIAt0NIEH cpeae. 3akoH byrepa.

BosHOBBIE nakeThl. ['pynnoBas ckopocTs BoaHbL. Popmyna Pases.

Kitaccnueckas 3JIEKTpOHHAs TEOPUS AUCHEPCUM. Y PAaBHEHHE IBHKECHHS OCLAIUIATOPA BO
BHEIIHEM noJe. J(ucnepens Buanu ot auHuu noriomenus. opmyna Komu. @opmyiia
Jlopenu-JlopenTua.

27.

Jucnepcus B 061acT AMHUM NOTJIOLIEHUS. AHOMaNIbHAs qucnepeus. JucnepcruonHas
KpUBas U JIUHUS TOTJIOLIEHUSI.

DKcrepuMeHTaIbHbIE METObI UCCIIEJOBAHMS aHOMAJIbHOM Aucniepcu. MeToJ| CKpeleHHbIX
npusM. Untepdepenurionnsiit Meron. Muarepdepomerp Poxxnecrsenckoro. Meton "kprokoB"
PoxxnecTBeHCKOrO.

28.

OddexT BpallleHrs HAIPABJICHUS ITOJIIPU3AIMA CBETA B CPEJE B MArHUTHOM moJie (3dhdhekT

Dapanes).

EcrtectBennoe BpallCHUC HAITPABJICHHUA IMOJIApU3aAllUA CBETA. OneIT (DpCHeJ'If{.
CaxapomeTtpus. [lonsgpumerpsl.

29.

PaccestHue cBeTa B HEOJHOPOAHBIX Cpe/iax U ero 3akoHoMepHocTH. [lonmspusanus
paccessHHOTO CBETa.
MonekynsapHoe paccesinue. OObsiCHEHUE 1[BETA 3apu U Heba.

30.

Henuneiinas ontuka. [Ipocsetiienne, MHOro(poTOHHOE MoroieHue. I'enepanus Bropoit
rapMoHUKU. CaMo(OKyCHPOBKa MOLIHBIX CBETOBBIX Ty4KOB. BbIHYXI€HHOE paccesHue
CBETA.

7. ONnTMKa ABUXYLWMUXCA Ten

31.

CamocrosiTeabH0: CKOPOCTh CBETA M METOIBI €€ orpezesieHus . JlabopatopHbie METOIbI
®u3o (Meron npepriBanuil ) 1 Dyko ( METOJ BpALAIOLIETOCs 3epKaia ).
ActpoHomuueckue metoapl Pémepa (mo criyraukam FOnutepa) u bpamnes (meton
abepparnuii).

32.

[IposiBneHue ABMKEHUS Cpelibl B UHTEpPEpEeHUNOHHBIX onbITax. OnbIT ®uzo. Jddekr
Canbska.
OnsiT MaiikenbcoHa. [lonbiTka oOHapy>keHUs IBUKEHHUS] 3€MJIIM ONTHYECKUM METOI0M.

33.

SBnenne [onnepa B ontuke. [IposiBienue apdekra Jlomiepa B CieKTpaibHbIX
UCCIIEIOBAHUAX (YACTOTHBIN CABUI CHEKTPAJIBHBIX JIMHUN U3TYy4E€HUS 3BE3], IOIIEPOBCKOE
VILIUPEHHUE CIIEKTPAIbHBIX JTUHUI).

[IposiBnenue a3pdexra Jomnepa npu uatepdepeHnu u qudpaxiuu ceera. lMizmMmenenue
Y4aCTOTHI CBETA MpH AUGPaAKIIUK HA JBIDKYIIEHCS TUPpaKnoHHON pemeTke. udpakims
Pamana-Hata u qudpakuus bparra Ha 6erynmx akyCTHUeCKHUX BOJIHAX.

TEOPETUYECKHU MUHUMYM IO BOJTHOBOW ONTUKE

. 3aKOHBI OTpaKeHUS U npesiomiieHus. [lokazarens npeaomieHus.
. [lonnoe BHyTpeHHee oTpaxeHnue. [IpeaenbHblil (KpUTUYECKUI) YTol TaJACHHUS.
. YpaBHeHus miaockoi u cepudeckoi BoaH. [IpocTpaHCTBEHHBIN nepro1 BOIHBI (AJMHA

BOJIHBI), YaCTOTa, BOJTHOBOM BEKTOP, (pa3a BOJIHBI.

4. Crosiuas pIEKTPOMArHUTHAsS BOJHA. Y 3JIbl U IyYHOCTH CTOSIYE€U BOJIHBI, UX ITEPUOJ.

5.

6.

[Tonspuzanus ceera. JInHelHO noyAprU30BaHHas BoJHA. L{upkynsapHas u smumMnTrudeckas

IMOJIApHU3allH. Xao0TH4YEeCKHU HOHHpHSOBaHHBIﬁ CBET — €CTSCTBCHHBIN CBET.

Crioco0pl MoTy4YeHus JTUHEWHO, HIUPKYIISAPHO WM SJUTUNTHYECKU MOJISIPU30BAHHOTO CBETA.

9
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7. ®@opmyinbl Openens — pusnueckuii cmbici. Crneactsus u3 popmyn Openens.
8. Dddext bprocrepa. Yron bproctepa.

9. Onruuecku aHU30TponHAas cpeabl. OnTryecKkas OCh B aHU30TPOIIHOM CpeJie.
OOBIKHOBEHHAsI 1 HEOOBIKHOBEHHAS BOJIHBI B KpUcTasuie. J{BolHOE JTydenperoMIICHHE.

10. [IpeobpazoBaHue COCTOSIHUS MOJISIpU3AIMU CBeTa (Pa30BBIMU KPUCTAIUTMYECKUMHU
TJIACTUHKAMHU.

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

14. BpemeHnHast KorepeHTHOCTh cBeTa. [lonepeynast npocTpaHCTBEHHAs] 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. Narepdepomerp Matikenbcona. Matepdepomerp Maxa-Llenaepa.

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

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

20. IndpakuoHHas pacXoJUMOCTb ITy4YKOB CBETa. YTOJ AU(PPAKIMKU CBETa HA OTBEPCTHH B
HEIMPO3payHOM JKpaHE.

21.IlpenenpHble TOMEpEeYHbIE pa3Mephl CPOKYCUPOBAHHOTO My4Ka cBeTa. JudpakiimoHHbIM
npesies pa3penieHusl ONTUYECKUX CUCTEM (OPMUPOBAHUS H300PaKEHUS.

22. AmmuryaHas ¥ gpa3oBasi JUPPAKIIUOHHBIE PEIIETKU. Y paBHEHUE /7S TJIAaBHBIX
MaKCUMYyMOB AU(PPaKIuU Ha NU(PPaKIIMOHHON penieTKe.

23. CrnexTpanbHble U3MEPEHHUS C TOMOILIBI0 TU(PaKIMOHHON pemieTky. udpakunoHHbIi
crekTpoMeTp. Pa3pelienne criekTpaibHbIX JIMHUH.

24. Iudpakmus cBeTa Ha 00beMHOM AUGPAKIIMOHHON perieTke. Y paBHeHUe bparra.

25. llpuHIMTIBI ONTUYECKON Tosorpadum.

26.51Bnenue paccesiuus ceera. [lonsipuzanus paccessHHOro CBeTa.

27.3axoH Panes muig paccessinHoro cseta. [IpuunHa roy6oi okpacku Heba U KpacHOM 3apHu.
28.Jlucniepcus ceera. Jlucnepcust BelecTna.

29.11ornomenue ceera. 3akoH byrepa.

30.0OnbIT MaiikenbCoHa MO ONMPENEIICHUIO BIUSHUS ABUKEHUS 3€MJIM HAa CKOPOCTh CBETA.
31.9¢dext u unrepdpepomerp Canbsika.

32.9ddext omiepa B ONTHKE.

33.HenuueiiHast ONTHKA.

34.I'eneparust BTOpOil TApMOHUKH.

35.Camo¢oKycupOBKa MOITHBIX CBETOBBIX MTyYKOB.
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu peanuzanuu TUCUMIUIMHB «ONTHKAa» UCIOIB3YIOTCS CIECIYIOIIUE BUJbI
y4eOHBIX  3aHATHM:  JIEKIHH, MPaKTUYECKHE  3aHSATUS,  KOHCYJbTallUH,
nabopaTopHble 3aHATHS B (U3MYECKOM MpPaKTUKyMe, KOHTPOJIbHBbIE paboOTHl,
CaMOCTOSATEIbHbIE pa0OTHI.

B pamkax JEKUMOHHBIX 3aHATUM MPEAYCMOTPEHBI AaKTHUBHBIE (DOPMBI
yuyeOHOro mpouecca: pa30op KOHKPETHBIX CHUTYyallUd, HaTypHble (U3HUUYECKUe
JEMOHCTpAllU U 0OCYKIeHUE HAOIIOJAEMbIX ONTHYECKUX SIBICHUN U 3(DPEKTOB,
KOMIIBIOTEPHBIE JIEMOHCTPALIMM U CHUMYJIAIMU C HCIOJIb30BAHHEM COBPEMEHHBIX
IU(POBBIX CUCTEM U300pA3UTENHHON TEXHUKH.

B pamkax naGopaTOpHbIX 3aHSATUH MNPEILyCMOTPEHBI: JIeTalbHBIN paz0op
TEOPETUYECKUX M  OKCIEPUMEHTAIBHBIX OCHOB HM3Yy4aeMbIX B  paMKax
1abopaTopHOM pabOTHl ONTUYECKUX SIBICHUW MO BCEM pasjeliaM JTUCUUIUINHBI,
BBITIOJIHEHUE JTA0OPAaTOPHBIX PabOT MO BCEM OCHOBHBIM pa3feliaM JAUCLMIUIMHbBI
«Onrtukay. JlabopaTtopHble 3aHATHS CTYIEHTOB COYETAIOTCA C JIeTalbHBIM
aHAJIM30M TEOPETHYECKUX OCHOB BBIMOJHSAEMBIX JAOOPATOPHBIX pabOT, MPHUHIIMIIA
JeNCTBUS TPUOOPOB U YCTAaHOBOK.

Ha mpakTthueckux 3aHATUSX NOPEIYCMOTPEHBI: JETalbHBIA  paz0op
(bu3HYECKMX OCHOB T€M JIEKIMOHHOTO Kypca C pelleHHeM (U3MYEeCKUX 3ajad 1o
OCHOBHBIM paszfenaM COAEpP)KaHWS JUCUUIUIMHBI, BBINOJHEHHE KOHTPOJBHBIX
paboT 1o BceM paszesnam.

OcoOenHocTH 00pa3oBaTe/IbHBIX TEXHOJOTHIH IJI1s1 HHBAJIUIAOB M JIMIL €
OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSA

Boei6op MeTonoB 00ydeHMs] ompenensieTcsl CoAepKaHUeM IUCUUIUIMHBI, YPOBHEM
npodeccuoHanbHOW MOATOTOBKH TPENoAaBaTelis, METOAUYECKOTO M MaTepuajbHO-
TEXHUYECKOro oOecreyeHusi, OCOOCHHOCTSAMU BOCHPHUATHS Y4yeOHOM HHpoOpManuu
CTYJIEHTOB-MHBAJIMUJIOB U CTYJEHTOB C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3[I0POBBS.

JIis cnaGoBUAAIIUX CTYJEHTOB B JIEKIMOHHBIX U YUEOHBIX ayTUTOPUAX AOKHA OBITH
MpeIyCMOTPEHa BO3MOXKHOCTh MPOCMOTPA yAAJIEHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JOCKEe WM cjaiila Ha SKpaHe) MpU MOMOLIM BHJEO YBEIWYHUTENEeH Ui YIJaJIEHHOTO
npocMoTpa.  Jns  yTeHHs  y4eOHO-METOAMYECKON  JUTepaTypbl  HEOOXOAUMO
MPEeIyCMOTPETh HaNW4HMe OHJIEKTPOHHBIX Jyn. [lpu HeoOxomumMocTH AOMKHA OBITh
Mpe1ycMOTpeHa BO3MOXKHOCTh 3aIlMCH JEKIUN Ha JUKTOQOH.

Cnabocnpliamue CTyJeHTbl JOJKHBI MOJy4aTh JOMOJIHUTENbHYI0 UH()OpMAIUIO
M0 JUCHUIIIMHE W3 YYCOHHKOB, PEKOMEHJIOBAHHBIX MperojaBareiieM (CM. 1.8 JaHHOM
MPOrPaMMBbI).

OOyuaromuecst HHBAIU/IbI U JIMLA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS
o0OecreunBalOTCs 3JEKTPOHHBIMM  00pa30BaTEIbHBIMH PECYpCaMU: DIEKTPOHHBIMU
MOCOOMSIMU, MpPE3eHTALUSIMU JIEKIIMOHHBIX KYpCOB, IMPOrPAaMMHBIM OOeclieueHueM Jist
pean3aiy KOMIbIOTEPHBIX TA0OPATOPHBIX U MPAKTHYECKUX PaldoT.

[IpenycmoTpeHa BO3MOKHOCTh MOJTYYEHHS TaHHBIX CPEJICTB HA YHUBEPCUTETCKUX
U KadeapaabHBIX caliTax, a TaKKe MpPU HEMOCPEICTBEHHOM OOIIEHUH C MPEenoiaBaTeaeM
IO DJIEKTPOHHOU IOYTE.
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6. YueOHO-MeTOAMYECKOE 00ecieyeHHe CAMOCTOATEIbHON pad0ThI CTYICHTOB.
OuneHovHbIe cpeacTBa VI TEKYLEr0 KOHTPOJIsl yCIIeBaeMOCTH,
NPOMe;KYTOYHOM aTTeCTAIUH 110 UTOTaM OCBOCHUS JUCIUIIMHBI

6.1. Buabl camocTOsITe/IbHOM PadoThI CTy/IeHTA:

- U3yYE€HUE TEOPETUYECKOro  Marepuajga MO  KOHCIEKTaM  JIGKIUH |
PEKOMEHJIOBaHHBIM ~ Y4eOHBIM  MMOCOOUsIM,  MOHOrpaduueckoil  yueOHOMH
JUTEpaType, CIPABOYHBIM UCTOYHUKAM;

- U3y4YE€HHE TEOPETUYECKOr0 MaTepuasa ¢ UCIOJIb30BAHUEM MHTEPHET- PECYPCOB —
BU/JICO JIEKIUI IO ONTHUKE;

- CAMOCTOSITENIbHOE H3Yy4YEHUE psifa TEOPETUUYECKUX BOMPOCOB, BBIJICIECHHBIX B
porpaMme AUCIUIUIMHBI, HEPACCMOTPEHHBIX Ha JICKIHIX;

- BBINIOJIHEHUE KOMIUIEKCA 3aJaHUN TEOPETHYECKOro XapakTepa, PacueTHBIX U
rpauuecKkux 1o BCeM paszjenam AUCIUILINHBI;

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

- U3yYEHUE TEOPETUUYECKOro Marepuana IO METOJAMYECKUM PYKOBOJACTBAM K
(bu3HYecCKOMY MPAKTUKYMY IO ONTHKE.

6.2. Ilopsan0OK BbINOJHEHUS U KOHTPOJIA CAMOCTOATEIbHOM PadoThI

CTY/IEHTOB:

- IPeIyCMOTpPEHa eXKEHEeJeNbHasi caMOCTosTeNbHass paboTa oOydaromuxcs IO
U3YYCHUIO TEOPETUYECKOTO JICKIIMOHHOTO MaTephaya; KOHTPOJIb BBHITOTHEHHUS
ATOHM pabOTHI MPEAYCMOTPEH HA CEMUHAPaX MO JaHHOW JUCIHUILINHE;

- CaMOCTOSITEIPHOE M3YYCHHE HEKOTOPBIX TEOPETUUYECKIX BOMPOCOB, BBIACICHHBIX
B IporpaMMe  JHUCHUIUIMHBI W  HEPAaCCMOTPEHHBIX  HA  JICKIHAX,
peIycMaTpUBaeTCs IO MEpe M3yUeHHUsI COOTBETCTBYIOIINUX Pa3AeiiOB, B KOTOPBIX
BBIICTICHBl OTH BOMPOCHl JJIS CAMOCTOSITENIBHOTO HW3Y4YEeHHs; KOHTPOJb
BBIMIOJTHEHUST OTOW CaMOCTOSTENbHOW pabOThl TPEAyCMOTPEH B paMKax
MPOMEKYTOUYHOTO KOHTPOJIS — SK3aMEHa IO TaHHOH TUCITUTUINHE;

- BRITIOJTHEHUE U MHUCHbMEHHOE O(OopMIIEHHE KOMIUIEKCA 3aJaHUN TEOPETUYECKOTO
XapakTepa, pacueTHhIX W TpapUYecKHX IO BCEM pasleiaM IUCHUTUIMHEI
NPEeIyCMOTPEHO (DAKTHUECKH €XKEHEJCNIbHO M0 Mepe (OPMYIHPOBKH ITUX
3aJaHUil Ha JIEKIUAX; MPEIyCMAaTPUBACTCS MUCHBMEHHOE BBHITIOJHEHHE OJTOM
CaMOCTOSITENTFHOW PabOThI C TEKCTOBBIM, BKIIOYas (OPMYIbI, U Tpa@UUeCcKUM
oopmiieHHEM; KOHTPOJb BBHIMOTHEHHUS OSTOW CaMOCTOSITENIBHONH pabOTHI
NPEeTyCMOTPEH TMPH 3aBEPIICHUU M3YUEHUS KaKIOTO pasfeia TUCIUIUINHBI T10
MPEJICTABICHHOMY B TICUaTHOM BHJE OTYETY IO 3TOMY BHIY CaMOCTOSITEIBHON
paboThI;

- pellleHne pPEeKOMEHIOBAaHHBIX 3aJad #3 COOpPHHMKOB 3alad 10 OITHKE
MPEeoiaraeTcs eKeHeACIbHBIM TPH MOATOTOBKE K CEMUHApaM M TIPH YCBOCHUH
TEOPETHYECKOTO JICKIIMOHHOTO MaTepuasia; KOHTPOJIb BHIMIOTHEHHS dTOW PabOThI
NPEeIyCMOTPEH Ha CEMUHAPAX — MPAKTUICCKUX 3aHITHSIX;

- I3y4YCHHE TEOPETHYECKOr0 MaTepuaia IO METOAMYECKHM pPYKOBOJICTBAM K
bu3nYeCKOMY MPAKTUKYMY 110 OTITHKE TPETyCMOTPEH €KEHEACTHHO C OTYETOM O
npojeNaHHoON paboTe Ha 3aHATUAX B PUINIECKOM MPAKTUKYME 110 OTITHKE.
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6.3. 3aaHus ¥ BONPOCHI VIS CAMOCTOATENIbHOI Pa0OThI CTYACHTOB
no qucunivinie «Onrukay

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

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

- VYpaBuenus Makcsenna B quddepeHnuanbHoi popme.

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

- BriBoa u3 ypaBHeHuid MakcBesia CBOMCTBA OPTOTOHAIBHOCTH BeKTOpoB_E, H, k

- Crosuue »IeKTPOMArHUTHBIC BOJHBI. PerucTpaius CTosIYMX 371€KTPOMarHUTHBIX
BOJIH: OnIbIT Bunepa, usernas ¢ororpadus Jlunmnmana, o0beMHas rojorpaMma
Jlenucroka.

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

- IlonHoe BHyTpeHHee oTpaxkeHue. BriBon u3 hopmyn OpeHenst BoIpaxXeHUH s
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 METAJIIIOB.
Koaddunnent orpaxenus metanios. [ 1yOnHa 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 ajist OTHOOCHBIX KPUCTAJIOB.

- Honspusanumounssie ycrporctsa. [Ipusmsl Pomona u Cenapmona. XKunkue
kpuctaiisl 1 KK skpaHbl.

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

- Unrepdepennus ceeta. utepdepomeTpsl ¢ aeneHuemM no ammintyne. Kombia
Herotona. Uutepdepometp duso.

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

- MmnoronyueBas untepbepeniusa. MaTEpPEpeHIIMOHHBIE CBETOPUIBTPHIL.
MHorocnoitHsle quaieKTpuyeckue 3epkana. [lpocBeriaenue nosepxHocren
ontuyeckux aeraneil. ororpadus Jlunnmana B HaTypadbHbIX 1BeTax. ['omorpammsl
Jlenucroka.

- Judpaxuus ceera. JludpakiuroHHas pemnierka. Pasperniatoiias ciocoOHOCTh
TU(PPAKIIUOHHON PEeIIeTKU U TUGPAKIIUOHHOTO CIIEKTPOMETPA.

- ®uznueckure NPUHIMIBI ONTUYECKOU rosorpaduu. O0beMHas rojorpaMmma
JleHucroka 1 BOCCTaHOBJICHHE ToorpaduuecKkoro n3o0paxeHus B 6€JI0M CBETE.
Hudposas ronorpadus.

- CKOpOCTh CBeTa U METO/Ibl ee onpenenenus. Jlaboparopusie meTo bl duzo (MeTon
npepbiBaHuil ) 1 Dyko ( METOJ1 BpalllaloIIerocs 3epkana ). ACTpPOHOMUYECKUE
Metozsl Pémepa (o ciytHukam FOmutepa) u bpannes (meton aGeppariii).
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Ilepeuenv 3a0anuti O camocmoamenbHolu pabomol

9ﬂ€KMp0Md2HquHbl€ 60JIHbl. HO]Z}ZpI/lS’Cll/!I/l}Z ceema

l.

10.

11.

12.

3anucarh ypaBHeHUss MakcBeijla B MHTErpaibHOW (popme, aTh TOJIKOBAHHE BCEM
¢u3NUecKUM BETUYMHAM, B HEro BXOJSAIINM, U OOBICHUTH (PU3NYECKUN CMBICT
(bopMyI1 — KaKue SIBJICHHS 3JIEKTPOMAarHeTU3Ma OHU (pOPMaIbHO OIPEEISIOT.

C wucnonbp30BaHMEM TEOpPEM, MPAaBWJI M COOTHOIIEHUH BEKTOPHOIO aHaJIN3a
npeoOpa3oBaTh HHTErpajbHble ypaBHeHHMs MakcBemia B JuddepeHnuanbHyo

hopmy.
BriBectn u3 ypaBHenuir MakcBemna B auddepeHnranbHol ¢GopMe BOITHOBBIC

ypaBHEHHUsS ISl SIEKTPHIECcKoro E(7,f) ¥ MATHUTHOTO H (7, ) BOTHOBBIX MOMEHA.
[lokazatb, 4YTO BOJHOBOE BO3MYILEHHE IUIOCKOM BOJHBI O00IIEro BUIA
E(t,z)=E(t - z/v), pacrpocTpaHsomeecss BIOJIb HAIpaBICHHS Z, YHOBIETBOPSET
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 HUAJTMHIPUYECKON BOJIHBI, PpacIpoCTpaHSIOIENHCS
NEPIEHAUKYIISIPHO OCH X Ja0OpaTOPHON CUCTEMBI KOOPIUHAT.

HonyunTs ypaBHeHHs [enbMronbna i KOMIUIEKCHOM —aMmiutyasl U (F)
BosMymeHus E(7,t) = U(7)exp(i®yt) MOHOXpOMATHYECKOH BOJIHBL.
Hcnonb3ys ypaBHeHHss MakcBeiula MOJYyYUTb BBIPaXXEHUE M1 BEKTOpa YMOBa-

[TovinTuHTra S = E x H TJI0CKOM 3JE€KTPOMArHUTHON BOJIHBI.
ITokaszaTp, yTO U3 ypaBHEeHN MakcBesia clielyeT NONEPEYHOCTh 3JIEKTPOMAarHUTHON

BOJIHBI, £ 1 H 1 k, u TO, uTO BeKkTOpa E,H,k COCTaBIAIOT MPaBYIO TPOUKY.
[Toka3aTh, 4YTO MpPHU CIOKEHUU IABYX OJHOYACTOTHBIX JIMHEHHO MOJISIPU30BAHHBIX B
OpTOrOHANLHBIX HAIIPABIEHUAX BOIHOBBIX Konebanuil £ (z,t)=E , cos(ot —kz+ @, )u

E,(z,t)= E,gcoslot —kz+¢,) pesyrprupyromee koneGanne MMeeT UIMNTHYECKYIO
TOJIAPU3ALMIO, €CIIM Pa3sHOCTh (a3 KonebaHuit A¢,, ¥ COOTHOIICHHE UX AMIUIUTY]L
E. / E |, UMCIOT IIPOU3BOJIbHbIC 3HAUCHUS.

[Toka3aTp, 4TO MpHU CIOKEHUN B3aMMHO HEKOTE€PEHTHBIX JIMHEHHO MOJIIPU30BAHHBIX
B OpPTOTOHAIBHBIX HANpPaBICHHUAX BOJHOBBIX KOJNEOaHWH pe3ylbTHpYIOIIEe
CyMMapHOe Koje0aHHe HMeeT XaOoTHYECKYI0 MHOIAPHU3ALUI0, XapaKTepHYIO Ul
€CTECTBEHHOI'O CBETA.

[Toka3zaTp, 4TO MMPHHA CIIEKTpa BOJHOBOTO Iyra Av 00paTHO MPOMOPLHOHAIbHA
BPEMEHHOU JUIMTENBHOCTH Lyra T, T, ~1/Av. OOOOWHMTH 3TO COOTHOIICHHE
MIUPUHBl  CHeKTpa Av M JUINTENBHOCTH  Iyrat. Ha  XaOTHYECKYIO

MOCJIEIOBATEIbHOCTh BOJHOBBIX I[yTOB M MOKa3aTh, YTO BPEMs KOT€PEHTHOCTh CBETa
T, OOpaTHO MPONOPLHOHAIBHA HIMPUHE €r0 CHEKTpa Av, a JJIMHA KONE€PEHTHOCTHU

CBETA [/, OMPENENSETCS BBIPAKEHUEM [, ~ A /Ak , TA€ A, - CPEIHss JJIMHA BOJHBI
cBeTa, AL - IIUPHHA CIIEKTPA CBETE B IIKAJIE JUIMH BOJIH.
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OmpaofceHue u npenomierue ceema

l.

Ha ocHoBe mnpuHimna [loiireHca BBIBECTH 3aKOHBI OTPaXEHHS O =0, W
IpenoMieHusT 1SN0 =7, SIN0l, JydYed cBeTa Ha TpaHUIE pasgena JBYyX

IUDIIEKTPUUECKUX CPEZ.
BoiBectu popmynbel Openens A aMITUTYIHBIX KO3()PHUIIMEHTOB OTpakeHHs CBETa

. L
(371EKTPOMAarHUTHOM BOJIHBI) p|| U P~ Ha TpaHulE pas3lena ABYX IHUIJICKTPUKOB.
PaccMoTpeth citydan kosiebaHus 3J€KTPUUECKOTO TOJISl BOJHBI B IJIOCKOCTH MaICHUS

p|| (otg,ny,ny) = p|| (ag,0Ly) U TEPHEHAMKYIIPHO  IUIOCKOCTH  IaJCHHS
pr(cty,n;,n,y)=p(0ty,0,). MCIONB30BaTh TPAHMYHBIE YCIOBHMS HEMPEPHIBHOCTH
sekTpudeckoro E (x, y) ¥ MarHuTHOTO H(x, Yy) BOJHOBBIX IOJICH Ha TIpaHHIAX
paznmena (x,y) cpen.

[loctpouts rpaduku KodQPHUIMEHTOB OTpaKeHHsI CBETa OT TPaHULBI pas3iena
JHUAJICKTPUYCCKUX Cpell B 3aBUCHMOCTH OT yIJia MaJCHUS p”(oco), pl(oco) npu
3alaHHBIX KOd(QUIMEHTaX MPETOMICHHS Cpea 1y U N, . PaccMoTpeTs ciydan, Kornaa
ny <n, UKorga ny > n,. Cuenarb GU3NUECKHE BBIBOABI U3 IOCTPOCHHBIX I'PaQUKOB

— 00 U3MEHEHUHU COCTOSHHUSA MOJIIPU3ALNU CBETA MPHU OTPAKEHUU, O BOSHUKHOBEHUU
(a30BbIX CABUIOB, O MOJIHOM BHYTPEHHEM OTPaKEHUHU.

[loctpouts rpadukn KO3PEGUUUEHTOB OTpPaKEHUS U TMPOMYCKaHHUS CBeTa IO
MOIIIHOCTH TIIy4Ka CBETa — DOSHEPreTUYecKux Kod(DPUIMEHTOB OTpaxeHUs W
MPOIyCKaHUs, Ha TpaHULe pa3fesia JByX [MUAJIEKTPUKOB B 3aBUCUMOCTH OT yrja

1L 1L
aICHHS: R”(oco), T”(oco), R~ (oy), T (o). Paccmorpers cimywam ny <n,u
ny > n, . Illocrtpouts rpaduku sHEpreTHUecKkux Ko3pduunueHTos orpaxkenus R(o,)
npomyckauust 7(0Ly) M1 XaOTHYECKH IIOJISIPU30BAHHOTO CBETAa — ECTECTBEHHOTO

CBETA, U HUPKYJSPHO MOJSPU30BAHHOTO CBETA.

Ucnonb3yst ¢opmynbl DpeHensi, MOJYYUTh BBIpAXKEHHUS A (Pa30BBIX CIBUTOB
JIMHEWHO TMOJSPU30BAHHBIX BOJH, WCIBITABUIMX IMOJHOE BHYTPEHHE OTPaKCHHUE, C
HaIpaBJICHUSIMH KOJICOAHUN MapaielbHO U MEPIEeHIUKYISIPHO MIIOCKOCTH Ma/IeHUs:

W 1
Ap(oy) =0¢" (o) — @ (0(), B 3aBUCUIMOCTH OT yIJa MaJCHHUs O, NPHU 3aJaHHBIX
K02(puIeHTax IpenoMIeHus Cpel 1y U H, .

W3yunTh NPUHIUIBI PACTIPOCTPAHEHHS CBETA B BOJOKOHHBIX CBETOBOJAX HA OCHOBE
SIBJICHHS TTIOJIHOTO BHYTPEHHETO OTpakeHHsI cBeTa. BriBecTr hopMyIy Ui YUCIOBOM

- [2 2

anepTypsl ONTHYECKOTro BONOKHA NA = ngsin oy =+/n; —n, , T Ny - HOKa3aTelb
IPETOMIICHUS] OKPY’KaroIledl BOJIOKHO Cpeibl, ., - YroJl IajeHus Jyda cBeTa Ha

MOBEPXHOCTh TOPIA CBETOBENYULICH CEpPALEBHUHBI BOJIOKHA, 7y U 7, - IOKa3aTeln
IPEJIOMIIEHHS CEPILEBUHBI U 000JI0YKU BOJIOKHA, COOTBETCTBEHHO.

[TonmyunTs BBIpaXKEHMS I aMIUIMTYABl Kojebauuit F,(z) Bo BTOpOil cpeme mpu
ITIOJITHOM BHYTPEHHEM OTPaKEHNUH CBETA B 3aBUCUMOCTH OT PACCTOSHUS Z OT FPAHUILIBI
paszena cpej Ipy 3aJlaHHOM YIJI€ NMAaJCHUs Ol U IOKa3aTelsaX MPEIOMIIEHUS CPENL 7y

I/Inz.

15

03.03.03 — Pagno¢usuxa. HpopManmoHHbIE TEXHOJIOTUN H KOMIILIOTEPHOE MOJISTUPOBAHUE B PaAHO(U3UKE



Onmuka anu30mponHsix cpeo

l.

Ucnone3ys mnpunmun [rolirenca u noctpoeHus ['roiireHca moKasaTb XOJ
OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIy4eil cBeTa, MPEJIOMJICHHBIX Ha TpaHHUILIE
M30TPONIHOM M aHMU30TPOIHONM OJHOOCHOW Cpel NpPH PA3JIUYHBIX OPUEHTALMSIX
ONTHUYECKOM OCH aHU30TPOIHOM Cpelbl MO OTHOWICHHWID K IUIOCKOCTH MNaJACHUS U
TpaHuLe pa3zaeia Cpel.

[lonyunts ¢dopMyiny [ HWHTEHCUBHOCTH CBETa, MPOILIEIIIETO Yepe3 CHCTEMY
(momsapoun P1, ¢aszoyro mmactuny @II, monspuzatop P2) B 3aBUcHUMOCTH OT
B3aMMHOM OPHMEHTAIlMU OCEU MpomnyckaHus u nossipusatopos 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.
[loTepu Ha oTpaxkeHHe OT TpaHeil MOJAIPOUIOB U (Pa30BOM MIACTUHBI HE YUUTHIBATD.
N3yunTh mporecc NpoxXOoKJIEHHs W JBOMHOIO JIyYENPEJIIOMJIEHUS CBETa B IMpU3Max
Bonnactona m CenapmoHna. [lomyunts BbIpakeHME g yria [ MeXAy JIMHEWHO
MOJISIPU30BAHHBIMU JIy4aMHM Ha BBIXOJE€ TOM M JPYrod MpPU3M B 3aBUCHUMOCTH OT
HoKa3zaTesiell PeIoMIIEHUs] OOBIKHOBEHHOTO 71, U HEOOBIKHOBEHHOIO n,JIyuell CBeTa

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

Humepgepenyus ceema

l.

[TosryunTh BBIpaKEHWE JUISI WHTEHCUBHOCTH KOJCOAHWH B CYMMapHOM BOJIHOBOM
MoJIe TPU HAJOKEHUU W HMHTEPGEPEHIIMH JBYX MOHOXPOMATHYCCKUX BOJH - C
OJIMHAKOBBIMH YacTOTAaMH M OJWHAKOBBIMH HAIPABJICHHUSIMH KOJICOAHWH - B
3aBHCHMOCTH OT Pa3HOCTH (a3 ITUX BOJH, UCTIONB3YS:

a) METOJ] BEKTOPHBIX JUarpamMM ISl CII0XKEHUS KoleOaHui;

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

1) CnoxeHue CKaaspHBIX KojJeOaHUN - KoJiebaHUs B CKIAIbIBAEMBIX BOJIHAX
COBEPIIAIOTCS B OJMHAKOBBIX HAMPABIICHUSAX;
2) CnoxeHHE BEKTOPHBIX KOJIeOaHWW — MEXIy HampaBlIeHUsIMU KojieOaHui B

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

[TomyuuTh BBIpaKEHHE UII WHTCHCUBHOCTH WHTEP(EPEHIIMH MOHOXPOMATHYECKUX
BOJIH C pa3sHbIMM 4acTOTaMH ®; U ®©,. OnpenenuTs, Kakoil 4acTOTONW cpabaThIBaHUs
IOJKeH o0mamath  (OTOACTEKTOp JJid  HAOMIOACHUS  KapTUHBI  (CHUTHAJIA)
uHTep(HEPEHIINN BOJIH C Pa3THIHBIMU YaCTOTAMHU.

Hcnonp3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
MOCTPOUTH rpaduk MU3MEHEHHSI WHTCHCUBHOCTH uHTEephepeHINN
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 KOrepeHTHOCTH BOJH Y(A) = exp(— A / [ cz )

Hcnons3ys KOMMBIOTEpHYIO MaTeMaTHYeCKylo mporpammy, Hampumep MathCad,
paccunMTaTh W TOCTPOUTh H300paKeHWS HHTEP(OEPEHIIMOHHONW KAPTHHBI B OIIBITE
Herorona — xonsa Herorona:

a) B MOHOXPOMaTHYECKOM CBETE;
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0) B DoauUXpoMaTH4YecKoM cBeTe (OemoM cBeTe BHAMMOIO JUarna3oHa) —
UHTEP(HEPEHIIMOHHYIO KaPTHHY MPEACTABUTH B TPAIAIIUSIX CEPOTO U B IIBETE.

6. Hcnonb3ys dhopmyny Dilpu njs UHTEHCUBHOCTH MHOTOJIy4eBOW WHTepdepeHlInn B
unteppepomerpe Dadpu-Ilepo M KOMIBIOTEPHYI0 MaTeMaTUYECKYIO MpOrpammy,
Hanpumep  MathCad, mnoctpoutrh  rpaguku  3aBUCHUMOCTH MHTEHCHUBHOCTH:
a) oT pasHoctd (pa3 wmHTEpPHEPUPYIOMHMX BOJH TMPHU PATUYHBIX KOADPHUITHEHTAX
orpaxkenuss R 3epkan wmuteppepomerpa: R=0.09, R=0.1,R=0.5,R=0.8;
0) OT JUIMHBI BOJIHBI A TP 33aHHOM Pa3HOCTH X0Jia BOJH B MHTEP(HEPOMETPE.

Judpaxyus eonn

1. Ucnonb3ys audpaxuuonusiii unrerpan ®dpenens-Kupxrodpa m KoMIbroTepHYIO
MaTeMaTH4eckyro nporpammy, Hampumep MathCad, mnoctpouts rpaduk

U3MCHCHUS WHTCHCUBHOCTH [ (z) B 1mojie Au(dpakuuu CcBeTa Ha KPYIJioM
OTBEPCTUM B HENPO3PAYHOM DHKpPAHE BJIOJIb ONTHYECKOM OCH Z B HUHTEpBAJE
Az =z, —z, , COOTBETCTBYIOIMM W3MECHCHHUIO Yucia 30H DpeHesst B OTBEPCTHH

or 15 no 0.5: z; - 15 308 PpeHensa B npenenax oreepcTus; 2z, - 0.5 mepsoit

30HBI DpeHens B Mpeenax OTBEPCTHsI.

2. Hcnonb3ys KOMIBIOTEPHYIO MaTeMaTHUECKylo mporpammy, Hanpumep MathCad,
MOCTPOUTH rpaduKu HOPMHUPOBAHHOM WHTCHCUBHOCTH cBeTa
1 (sinoc)/] (sinoczO B kaptuHe mudpakumu DpayHrodepa mapamieabHOTO
MMyYKa CBETa HA aMIUTUTYIHON TUGPAKIMOHHON pEHIeTKe Ui Pa3InIHOTO YUCIIa
mene pemwerkn: N=1, N=2, N=3, N=5,N=10, N=30, u 1.1

3. Hcnonp3ys rpadudeckoe MOCTPOCHUE IS pacIipe/leIieHNs] HHTEHCUBHOCTH CBETa
B kaptuHe nudpakmuun PpayHrodepa Ha AUGPAKIMOHHON PEIIETKE MPOBECTH
UCCIICZIOBAHUE W ONPEACTUTh HEOOXOAMMOE YHCIO INTPUXOB PEIICTKH IS
paspenieHns CIEeKTPAIbHBIX JIMHUH HATPUEBOTO IyOJjeTa BO BTOPOM TMOPSIKE
TP PaAKIUH.

4. Pa3zpaboTaTh W HapUCOBATh C WCIOJIB30BAHHMEM KOMITBIOTEPHOTO TpadUuecKoro
penakropa, Hampumep, CorelDraw, onTHYecKylo cXemy 3alliCH TOJIOrpaMM B
CXOAAIINXCS OOBEKTHOM M OMOPHOM ITydKax cBera. OmpenenuTh HE0OXO0AUMYIO
MPOCTPAHCTBEHHYIO pa3pearoyo CIIOCOOHOCTD doToaeTexTopa
(poronmactunkm, (oToTepMomyiacTUKa M T.A., MAaTPUYHOrO (HOTONETEKTOPA),
UCTIOJB3yeMOTO ISl 3alliCH  aHAJIOTOBOM ¥ IM(POBOW TOJOTPAMMBI  I10
pa3pabOTaHHOW CXeMe C Y4YeToM YIJIOB TMaJACHWH TyYKOB CBEeTa Ha
dboToperucrpaTop.

5. HapucoBarh cxeMbl BOCCTAHOBJIEHHMSI C aHaJIOrOBOW TOJOTpamMMbl OOBEKTHOU
BOJIHBI CBeTa W HAOMIOACHWS MHHMOTO U JICHCTBUTEIHHOTO W300paKCHHMA
oOBeKTa.

6.4. KonTpoJsbHbIe BONPOCHI U 32JaHUA I IPOBEICHUS TEKYIIEero KOHTPOJIs

6.4.1. Bonpocsl 1J1 IPOBe/IeHUs] TEKYLIEro KOHTPOJIA MO0 JeKIHOHHBIM
3aHATHAM

Paszgen 1: DaeKTPOMATrHUTHBIC BOJHBI ONITHYECKOI0 JHANAa30HA.
HHonspuszauusa ceera

1. Onpenenenue abCoOMOTHOTO NoKazartens npenomieHus. Cesi3b n C €.

2. BonHOBOE ypaBHEHHUE.

3. YpaBHeHHUs MIOCKOH U chepruyeckoil MOHOXPOMATUYECKUX BOJIH.
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JlJliHa BOJIHBI, YaCTOTA, BOJTHOBOW BEKTOP, (pa3a BOJIHBI.

3anuch ypaBHEHHUSI BOJIHBI B KOMIUIEKCHOM BHJie. KOMIUIEKCHas aMILUIATYya.

YpaBHEHNE KBa3UMOHOXPOMAaTUYECKON BOJIHBI.

I'paduueckoe npeacTaBieHre KBa3UMOHOXPOMATHUECKUX KOJIeOaHUH.

CrnexTpanbpHOe mpecTaBiienne konedanuii. iurerpan ®ypre.

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

yra.

10.00beMHasi MJIOTHOCTh JHEPrHMHM 3J. MarH. BoJIHbL. Bextop VYmosa-IloitHTHHTa.
HNHTEeHCHBHOCTE CBETA.

11. Iucnepcus Bewectsa. ['pynmnosas CKOPOCTb CBETA U €€ CBA3D C (ha30BOI CKOPOCTBIO.

12.B3auMHas OpUEHTALMS BEKTOPOB £, H,k 3NEKTPOMArHUTHON BOJIHEL.

WX

13.JIuneinas, KpyroBas, JJUIMIITHYECKAs: U XaOTUYECKAsl TOJIIPU3ALUs BOJIH.
14.YcnoBus monyyeHus JIMHEWHOW W KPYTOBOM IOJSPU3ALMM BOJIHBI NPU HAJO0KCHUHU
JIBYX OPTOTOHAJIBHO JIMHENHO MOJIIPU30BaHHBIX BOJIH.

Pasgen 2: OTpakeHue U npejomMJjieHue cBeTa

['pannynbIe yCIOBUS Ui MAaJAIOUIET0, OTPAXKEHHOTO U IPEIOMIIEHHOTO TOJIeH.

3aKOHBI OTPAKEHUS U MPETOMIICHUSI.

[IpenenbHBIA yroa MOIHOrO BHYTPEHHETO OTPaKEHUS.

®dusnueckuit cMbIc popmyn OpeHens.

['paduku 17151 aMIUIUTYAHBIX KO3(PPUIIUEHTOB OTPaKEHUS NIPU 1, < 1, .

['paduku 17151 aMIUIUTYAHBIX KO3(PPUIIUEHTOB OTPAKEHUS NIPU 71, > 1, .

3HaueHHEe aMIUIUTYAHOTO KO3 (ULIMEHTa OTPaXKEHHs MPU HOPMAIbHOM MAJCHUH MPU

n=1,n,=2.

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

9. TI'paduxu ans sHEpreTUYecKuX Ko3(pPHUIIMEHTOB NPOMYCKaHUS NPU 71, < 7, .

10. YcnoBue bproctepa.

11. KoadunueHT oTpaskeHus nNpu NpOU3BOILHOM a3UMyTe JMHEHHON MOJIIPU3ALIUU.

12. KoaunuieHT oTpaskeHus Uisi ECTECTBEHHOIO CBETA.

13.Ilomyuenne KpyroBoud NOJSApU3aLUU IPU [OJHOM BHYTPEHHEM OTPaKCHHUH.
[Tapamnenenunen @penens.

14. ITonapu3anus cBeTa Ipu OTPAKEHUU OT METAIIA. DITUIICOMETPUS

NS =

Paszaen 3: OnTtuka anu3orponusix cpea. Kpucraanoontuka
1. AnuzorpomnHasa cpena. JudiexkTpuyueckas MpOHUIIAEMOCTb JJISI aHU30TPOIHOM CPE/Ibl.
2. OnTuyeckast 0Ch, IJTaBHOE CEYEHUE KPUCTAILIA.

3. Cxemaruyeckoe H300pa)K€HHE BOJHOBBIX IOBEPXHOCTEH TOYEYHOTO MCTOYHHKA B
OJIHOOCHOM KPHUCTAJLIE.

4. Ilpumep noctpoeHus [ rolireHca Ha rpaHULE aHU30TPOITHOM CPEJIbI.

5. VYpaBHenue ans (pa3oBoi CKOPOCTH BOJIHBI B OJJHOOCHOM KpHUCTaJLIE.

6. YpaBHEHUE JUIs JIy4EBOM CKOPOCTH BOJIHBI B OJHOOCHOM KPHCTAJLIE.

7. Tlomsipous.

8. dasoBas miuacTUHKa Ay/4.

9. ®da3oBas maacTUHKA Ay/2.
10. 3akon Mairoca.

11. ITpuszma Huxos.

12. ITpusma Bonnacrtosna.

13. ®oroynpyrocts.

18

03.03.03 — Pagno¢usuxa. HpopManmoHHbIE TEXHOJIOTUN H KOMIILIOTEPHOE MOJISTUPOBAHUE B PaAHO(U3UKE



14. 3ddext Keppa.

Pa3nen 4: Uurepdepennus ceera

1. YpaBHeHue unTeppepeHurnr MOHOXPOMAaTHYECKUX BOJIH.

['padvk MHTEHCUBHOCTHU CBETA B MHTEPPEPEHIIMOHHON KApTUHE B 3aBUCUMOCTH OT

Pa3HOCTH X0/1a BOJIH.

CBs13b pazHoCTH (a3 U pa3HOCTHU XOJa BOJIH.

VYcnoBust 115 pa3HOCTH (a3 ¥ pa3HOCTH XOJa BOJH IS max U min HHTep(epeHIun.

Cxema unrepdepomerpa Maiikenbcona. PazHocTs xo/1a BOIH B MHTEphEepoMeTpe.

Cxema unrepdepomerpa Maxa-llenaepa.

Cxema unrepdepomerpa FOnra. Ypasaenue it nepuoaa nosnoc FOura.

Panuyc npocTpaHCTBEHHOI KOT€peHTHOCTHU CBEeTa. Y ClIOBUE HAOIIOAEHHS T0JI0C

IOnra.

9. Ca3b BpeMEeHH U JUIMHBI KOT€PEHTHOCTH CBETA C MapaMeTpaMu €ro YaCTOTHOTO
CHEKTpa.

10. CooTHOILIIEHNE MEKTy PA3HOCTHIO X0/1a BOJIH M JJIMHOW KOT€PEHTHOCTH JIJIS
Ha0JI0/IeHU ABJICHUS UHTEP(EPEHIINH CBETA.

11. Cxema unrepdepomerpa @adpu-Ilepo.

12. YpaBHenue Diipu AJisl 3aBUCUMOCTH UHTEHCUBHOCTH B MHTEP(EPEHIIMOHHOMN KapTHHE
OT pa3HOCTH (a3 uHTepPepupyomux tydeil B unreppepomerpe @adpu-llepo.

N

PN kW

Pazgea S: Iudppakuusa cBera

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

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

3. ®opmyiia s paguyca m-oil 30HbI DpeHerns.

4. Cxonbko 30H DpeHens yKIaabIBaeTCs B Mpeeaax Kpyriaoro OTBEpCTUs AJis
OTpeIeIEHHOTO MOJI0KEHUs TOUKH HaOI0oaeHusl P kapTuHb! qudpakuun OJIMKHETO
HOJIS.

5. HapucoBath BEKTOPHYIO AMArpamMmy JUisl aMILTUTY bl OIS B AUPPAKITTOHHON
kapTuHe DpeHens Ha KPyrioM OTBEPCTHUH IS 5 OTKPBITHIX 30H Dpenens.

6. YcnoBue Ui min B AudpakiiuoHHol kaptTune @payHrodepa Ha HIeIu.

7. BelpaxkeHue 1Sl yTI0BOM pacXOAUMOCTH IIydKa CBETA.

8. YcnoBue riaBHbIX max Audpakuuy cBeTa Ha JUPPAKIIMOHHON peleTKe.

9. Pazpemaromas cnocoOHOCTh AUPPAKIIUOHHON PEIISTKH.

10. OnTuueckas cxema 3anucH TroJ0rpaMMBl.

11. Ycnosue bparra mist mudpakiuonHoro mopsiaka nudpakiiui cBeTa Ha 00beMHON
IU(PPAKIIUOHHON pEeleTKeE.

Paszngea 6: MoJiekyJasipHasi ONTHKA

1. Ionstpu3zanus cpesibl Ipu pacpoOCTPAHEHUHU B HEH CBETOBOM BOJIHBI.

2. SIBneHue nucniepcuu cBeTa B cpee. Bennunna aucnepcum.

3. YpaBuenue Penes ajist rpyInmnoBoil CKOPOCTH CBETA B CPEJIE.

4. Ilornomenue cBera. Y paBHEHHE INIOCKOM BOJHBI B OTJIOIIAKOIIEH cpene. 3aKOH
byrepa.

5. DnekTpoHHAas TEOpUsl TUCTIEPCUH. Y paBHEHHUE IBHKEHUS OCIMILISTOPA BO BHEIIHEM
MEPEMEHHOM AJIEKTPUYECKOM TIOJIE.
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6. HopmanbsHast 1 aHOMalbHas AucTiepcus cBeTa. [lucrnepcuoHHble KPUBBIE — KPUBBIE
3aBHCHUMOCTH TOKa3aTes MPETOMIICHUS (CKOPOCTH PacpOCTPaHEHUsI CBETa) OT YACTOTHI
(ATTMHBI BOJTHBI) BJIaJU ¥ B 00JIaCTH MOJIOCHI MTOTJIOIICHUS CBETA.

7. Db dexT moBopoTa HaMpaBICHUS JIMHEHHOMN MOJISIPU3AINHI CBETA B CPEJIC B MATHUTHOM
nosie — apdext Dapanes.

8. EcrecTBEeHHOE BpallleHHE HAIIPaBJIEHU NOJIsIpU3aluy cBeta B cpeze. [lomspumerp.

9. DddexT mossApU3anuu CBETa MPH €ro paccesHIH. MOJIEKYJIIpHOE pacCcesHie CBETa.

Pasgen 7: OnTruka IBUKYIHUXCS TeJl
1. CkopocTh cBETa B BAKyyM€E U B Cpeax.

2. MeTop! onpe/iesieHus CKOpOCTH CBETA.

3. Biiusnue nBukeHus cpelibl pu HabmoaeHuu uHTepepenunu ceera. OnbiT Ouzo ¢
JBUKYLIEHCS KUIKOCTBIO B KOJIbLIEBOM HHTEpPPEpOMETpE.

4. D¢ dext Canbsika. Konpuenoit unrepdepomerp Canbsika. ONTHUECKU THPOCKOI.

5. OmbIT MaiikenbCoHa Mo OOHAPYKEHUIO IBUKEHUS 3EMIIH C TIOMOIIBIO
uHTepdepomeTpa.

5. Dddext [omiepa B ONTHKE.

6. 3meHeHue yacToThl CBeTa NpU JUGpaKIUU Ha ABIXKYIIEHCsS nudpakiinoHHOMI
peleTKe.

6.4.2. KoHTpO/1bHBIE BONIPOCHI M 3aaHMS AJIs1 IPOBEICHUA TEKYyLIero
KOHTPOJIS 110 Ja00PATOPHBIM 3aHATHAM

I'eomeTpuyeckasi onTuka

l.

2.

9.

Hanummure 0e3 BhiBoja oOIIyI0 (OpMYSy TOHKOW JMH3bI M TMOSCHUTE CMBICT BCEX
BEJIMYMH, BXOAAIINX B HEe.

PaccMoTpute pasznuuHble ciydad TMOCTPOCHMSI XOJa Jy4yedl B coOuparomux Hu
paccenBaroluX JINH3AX.

Kakumu Meromamu omnpenenstorcsi (OKyCHbIE pacCTOSHUSL JIMH3 B HACTOSIIEH
pabore?

Kaxkue Buapl abeppatinii CyniecTByrOT?

Kak Oynmer Bectu ce0s mnapauieNbHbIi My4OK HEMOHOXPOMAaTHYECKOTO CBETa,
MPOXO/JIsl Yepe3 TOHKYIO JTUH3Y?

ByayT nu nepecekaThcsi B OJJHOW TOYKE MapajuiesIbHO MaJalollie Ha pealbHyIO JIMH3Y
nyun? Kakue u3 nydeil nepecekyrcsi Ovke K JuH3€e: Oojiee yJajeHHbIe OT IJIaBHOU
ONTUYECKOHN OCH WUJIM MEHee yalleHHbIe?

UTO U3MEHUTCS y TOHKOM JIMH3BI, €CJIU C OJIHOM CTOPOHBI €€ HAXOJIUTCS BO3MyX, a C
Ipyrou — Boja?

[TocTpouts xon JIydeil B UacalbHOM JTUH3E B CIydasx, Korjaa nuobpaxenue Oynet: 1)
YBEJIMYEHHbIM; 2) yMEHbIIEHHbIM; 3) mpsAMbM; 4) TEpeBEepHYThIM; 5)
NEHUCTBUTENBHBIM;, 6) MHUMBIM. Kak pacronokeHbl MpU ITOM JIPYr OTHOCUTEIHHO
ApyTra MpeaMeT, J1UH3a U ee POKyChI?

Kak nx onieHUTh 110 JaHHBIM U3MEPEHUMN PaJNyChbl KPUBU3HBI TOBEPXHOCTEN JINH3BI?

10. Ouenure yriabl MKy ONTHYECKOW OChIO M JIy4aMH B BalleM dKcrepuMeHTe. MOKHO

JU CUYUTaTh Takue JIyud mapakcuaibHbiMU? IlpumuTe BO BHUMaHUE KPHUBU3HY
ITOBEPXHOCTEM JINH3.
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11.KakoBbl OCHOBHBIE OTJIWYHUA UIACATBHOW ONTHYECKON CUCTEMBI OT peanibHON? Kakue
W3 HHUX BBl HAOJIIOAIM Ha OnbITe?

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

13.B 4eMm CymHOCTh TEOPHUM UACANBHOM ONTHYECKON cuctembl? KakumMu nmapameTpamu
XapakTepu3yeTcs UeajlbHas ONTHYECKas cucreMa?

14.IlpuBenute mnpumep TrpadUUEcKOro IMOCTPOCHUS H300pa’KeHUH B ONTHYECKOU
CUCTEME, UCIIOJb3YA €€ KapAUHAIbHBIC TOUKH.

15.Kakoii MeTonl onpeaeneHusi KapIuHAIBHBIX TOYEK PEKOMEHIYETCsl B IpeiaracMomn
nmabopaTopHoii pabote?

16.ITosicuuTe, KakuM 00pa3oM sABJICHHE TU(PAKIUK CBETA OTPAHUYMBAET pa3pelIatonyto
CHOCOOHOCTh ONTHYECKUX CHUCTEM.

17.Kakyio BelMYMHY NPUHUMAIOT B KAauyeCTBE MeEphl pa3pellaromieid crnocoOHOCTH
ONTHUYECKUX CUCTEM?

18.B 4yem cocTouT MEeTOJ MPaKTUYECKOTO OMpPEACNICHHs pas3peliarlieil crocoOHOCTH
ONTHUYECKON CUCTEMBI?

19. C noMomibto Kakux (opMys MOKHO BBIYUCIUTH YBEJIMUEHHE OObEKTUBOB 3pUTENbHON
TpyOBI U MUKpPOCKOIIA, a TAK)KE YBEIMUYECHUE OKYJIsgpa’?

20.T'ne pacnonaraercst BBIXOJIHOM 3payoK B 3pUTENbHON TpyOe U B MUKpOCKoIie?

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

22.Kak MOXeT ObITh U3MEPEHO PACCTOSTHUE HAMIIYYILEro 3peHus?

23. KakuMu MeTo1aMU U3MepseTCs yBEIUUYECHHUE 3pUTEIbHOU TPYObl U MUKpOCKOMa?

24.Kak uzMepseTcs moJie 3peHus 3pUTeIbHON TPYOhI?

25.TlocTpoiite X0/ Jiy4eil B 3puUTeNbHON TpyOe n MUKpOcKorie?

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

27.ChopMynupoBaTh YCIOBUS, MPH KOTOPHIX HAOIIOMAeTCsl TOJHOE BHYTPEHHEE
orpaxenue. I[lomyuuts Gopmyny Uisi ONpeAeneHus MpeneabHOro YIja IOJHOIO
BHYTpEeHHEro oTpaxkeHus. OOBSCHUTH 3aBUCUMOCTb BEJIMYUHBI MPEACIBHOIO YIJa OT
JUTMHBI BOJIHBI.

28.Tloctpouts xon unyueid B pedpakromerpe HNPD-22 npu MOHOXpPOMATHUYECKOM
ocBernieHnu. Kakyto posib urpaet B mpudbope KOMIEHCATOp TUCTIEPCUN?

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

30.Tlouemy B pedpakTOMETpe HENb3sl BECTH HM3MEPEHHs] MpelesbHOro yria 0e3
3putenbHOi TpyOb1? KakoBa ee poiib?

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

Crnekrpockonust

1. IToctpouTh X0x Iydel B CHEKTPOTOHUOMETPE.

2. OOBSACHUTH aBTOKOJIMMALMOHHBIN CITOCOO YCTaHOBKH 3pUTEIBHON TpyOBl HA

0ECKOHEUHOCTb.

OOBACHUTD METOAUKY U3MEPEHHUS YIJIa HAMMEHBILIETO OTKIOHEHHUSI.

4. TloscHUTH CMBICI YTTIOBOM Iucniepcuu Mpu3Mbl. Yem orpeaensiercs pacCTosHue
MEX/1y CIEeKTPaJbHBIMH JINHUAMU?

5. Uro Takoe paspeniaronias cuiia crekTpaibHoro npubdopa? Yem onpenensercs
paspeniaromas cujia npudopoB ¢ MpU3MOK?

1. Ha yem OCHOBaH KayeCTBEHHBIN CIEKTPAIbHbIN aHAIN3?

98]
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2. Tlocrynarel bopa, cxema ypoBHeH sHepruum artoma. llepexonbl ¢ u3IydyeHUEeM U

MOTJIOLEHUEM.

OnTHyeckasi cxema CIeKTpalbHOro Mpudopa U Ha3HAUYEHUE OT/AEIbHBIX Y3JI0B.

4. Kak popmupyetcst u3o0paxeHrne BXOIHOH 1eau B (OKaTbHON IIIOCKOCTH O0BEKTHBA

Kamephbl?

KakoBo Ha3HaueHue npU3Mbl?

6. OCHOBHbBIE XapaKTEPUCTUKH CIEKTPaIbHOTO MpuOOpa: AWUCIEPCHs, pasperiaronias
CIIOCOOHOCTB, CBETOCHJIA.

7. OnTtuyeckas cxemMa MOHOXpomaropa YM-2. JleiicTBre NpU3MBI IMOCTOSSHHOIO yrja
OTKJIOHeHHS (TIpu3Ma A0Ge).

98]

N

HNurepdepenuus ceera

1. Jlatp onpeneneHue uHTephEepeHIIUN.

2. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OAHUH W BOJH U UX (PU3MUECKUI CMBICH (4acToTa,
NepHOJ, KpyroBas 4acToTa, BOJHOBOE YHCIIO, CKOPOCTb PACIPOCTPAHEHUS BOJIHBI,
JUTMHA BOJIHBI, aMILIUTYAa, (a3za).

3. CnoxeHue rapMOHUYECKUX KojieOaHHH. Y CI0BUS MakCMMymMa U MUHUMYyMa 3HEPrUu
CyMMapHOTro KojeOaHusl.

4. BeiBoa (hopMyIibl, CBA3BIBAIOIIEH Pa3HOCTH (a3 ¢ pPa3HOCTHIO XO/a.

5. TlocTpouTh BEKTOPHYIO IMArpaMMy JJisl CIOXKEHHS JABYX T'apMOHMUYECKHUX KOJeOaHUM.

6. KakoBa onTuueckas cxeMa U METOAMKA MHTEPPEPEHLUOHHOTO KOHTPOJIA KadyecTBa
ONTHUYECKUX JeTajier?

7. Urto Takoe mpoOHOE CTEKIIO U KAKUM TpeOOBaHUSIM OHO JOJKHO YJIOBJIETBOPSTH?

8. Ilomyunte MaTremaTnueckoe ycliOBUE UHTEPPEPEHIIMH CBETOBBIX JIydeil B BO3IYIIHOM
3a30pe MEX1y MPOOHBIM CTEKJIOM U UCTIBITYEMOH JETaJIbIO.

9. Haiite omnpenenenve oOmEHd M MECTHOW OMMOOK M TOSACHUTE TMOPSAIOK HUX
HaXO0XJICHUS HA KOHKPETHBIX MpUMepax

10.BeiBog  dopMmynbl [jis  pa3sHOCTH XoJa UHTEpPEepUpyromux Jaydyed B CXeme
HabOmoaeHus kojuen HeiotoHa.

11. O0bsicuenue GpopMbl HAOTIOJaEMBIX UHTEP(PEPEHLIMOHHBIX TOJIOC U UX OKPACKH.

12.Yrto Takoe Bpems paspeuieHus: GoTONpUEeMHHKA ?

13.YTo Takoe BpeMs U JUIMHA KOT€PEHTHOCTH?

14. ITocTpouTs X01 Jiyueil B unTepdepeHIonHoi cxeme FOnra.

15. [Tony4uuTs pa3HOCTH X0J1a OT JBYX KOI€PEHTHBIX UCTOYHUKOB.

16. ChopmynupoBath ycnoBUsS MAaKCUMyMa U MUHUMYMa HHTEHCUBHOCTH B
MHTEPPEPEHIIMOHHON KapTUHE.

17.1loueMy mnpu wucnoiab3oBaHuu B cxeme HOHra snasepa, mepBOro OTBEPCTHS S HE
HY>KHO?

18.YTo Takoe paanyc MpoCTPaHCTBEHHON KOT€pPEHTHOCTH?

19. [Monyunts Gopmyiy Juisl pacdeTa pa3HOCTH XOJa OT JABYX KOT€PEHTHBIX MCTOYHHMKOB
CBeTa.

20. ChopmynupoBaTh YCIOBHS MaKCUMyMOB M MHUHHMMYMOB WHTEHCHUBHOCTH CBETa B
UHTEPPEPEHIIMOHHON KapTHUHE.

21.Tlonyuuts hopmyity g onpeneneHus nepuoaa cxemsl FOnra.

22.1louemy npu ocBenieHun menel B cxeme KOHra cBeToMm ¢ B3aMMHO OPTOTrOHAIBHOM
noJispu3aluend HHTepPepeHLInst OTCYTCTBYET?

23.Yem  orpaHMYMBAaeTCs  YMCIO  HAOJMIOJaeMbIX  MOJOC B JBYXJy4eBOH
UHTEpPEPEHLIMOHHON KapTHuHEe?

24.YeMm BBI3BIBAIOTCS CMEIICHHS HHTEP()EPEHIIUMOHHBIX 110I0C?
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JAudpakuus ceera

1. 3anumwure yclioBUE MAaKCUMyMOB MHTEHCUBHOCTH B  ciy4ae JUPpaKIuu

®paynrodepa Ha AUGPAKIIMOHHON PEIIETKE.

2. Yem OnpeacIACTCA 4YUCJII0O MAaKCUMYMOB, IIPAKTUICCKH Ha6J'IIO):[a€MBIX B ClIydac IBYX

menen?

3. Uem omnpenensiercss KOHTPACTHOCTb JU(PAKUMOHHOW KApTUHBI B  Ciyyae
KBa3MMOHOXPOMAaTHYECKOTO OOJydeHHs OT MPOTsHDKEHHOro wucrouHuka? Kak ona

CBSI3aHA CO CTEMEHBIO KOTEPEHTHOCTH BOJIH, MIPUXOSAIINX OT PA3HBIX LIEJICH?
4. Yewm ompepnensiercsl BEIMUMHA BBOJAUMON KOMIIEHCATOPOM Pa3HOCTH XoAa?

5. Ha yem ocHoBan npunuun aeicteus npudopa JINP-2? Kakue BennuuHbl MOTYT OBITh

M3MEpEHBI € MTOMOIIBIO 3TOT0 Mpudopa?

6. Kakum o0Opazom ocyuiecTBisieTcsi HabmoieHue JUPPAKIUOHHON KAPTUHBI B JTaHHOMN

pabote? KakoBo HazHaueHUE TUTUHIPUIECKOTO OKYyJIsipa?

7. HudpakunoHHas pemieTka Kak CHEKTpaJbHbIA mpuOop. VYcCilIOBHE TIIaBHBIX

MAaKCMMYMOB, MHTCHCHUBHOCTb CBC€TAa B TIJIABHBIX MAKCHUMYyMax, PAaCCTOAHHEC MCKIY

IJIaBHBIMM MAaKCUMyMAaMHU JIJISl CBETA C PA3TMYHBIMU JUIMHAMH BOJIH.
8. KakoBa aMmiMTyna CyMMapHOW BOJHBI, NPUXOJAIIEH OT OJHOW IIEIH
MPOU3BOJILHYIO TOUKY 3KpaHa? Kak CKiIaabIBatOTCA BOJHBI OT PA3HBIX MIEJICH?

B

9. W306pa3ute rpaduyecku pacnpeaeiieHne HHTEHCUBHOCTH MpU JU(paKIMU CBETa Ha
pEIIeTKE C M3BECTHBIM YHCJIOM IIEICH U 3aJaHHBIM OTHOIIICHUEM TIEPHOJIa PEIIETKU K

LIMPUHE LIENH.
10. [IpenenpHas mmprHa rI1aBHOTO MAKCUMYMA. Y CIIOBHE pa3pelieHus OIU3KUX

CHEKTpaJIbHbIX TUHUH. Pa3pemiaromas cnocoOHOCTh IU(PPaKIIMOHHON pEIeTKH.
11. BeiBectu popMyIibl 1UIsl pajyca 30HbI U €€ TUIOLIa/IH.

12. CpaBHUTH UHTEHCUBHOCTH CBETA B TOUKE P MpH NMOJIIHOCTHIO OTKPBITOM OTBEPCTUU U

IIPU OTKPBITOM MTOJIOBUHE NIEPBOM 30HBI.
13. Kak OyneT BIMATh Ha pe3yibTaThl U3MEPEHUH YBETMUEHHE TUaMeTpa TOUEUHOM
aradparmel B GOKaIbHON MIIOCKOCTU KOJTUMaTOpa?

14. O11leHUTh MOTPENTHOCTD U3-3a MPEANOI0KEHUN 0 MATIOCTH (POKYCHOTO pacCTOSTHUSA f,

U BEJIMUYMHBI AB OTHOCUTEIBHO b.

[Moasipusanus cBera

1. IloscauTe mpuHUMO AeicTBUs Npu3Mbl Hukons. Kakasg yacTh 3HEpruM nagaroiiero
CBETa  MNPOXOJHUT  YEpe3 pU3My Huxkons, eCiIn MaTarOIIi CBET:

a) TMHENHO MOJSIPU30BaH, 0) LIUPKYISIPHO MOJISPU30BaH, B) €CTECTBEHHBI?

2. Hapucyiite xon y4yeil B MOJYTEHEBOM caxapuMeTpe (C yKa3aHHEM HallpaBJeHHs
KoJIeOaHUH AIEKTPUIECKOro BekTopa). Kak mose 3penus pasznensercs Ha JABE 4acTH?
3. Kak oObscusiercs B Teopun OpeHens sBIEHUE BpallleHUs IJIOCKOCTH MOJSpU3ALUU

CB€TAa B OIITUYCCKH aKTUBHBIX BGHIGCTBB,X?

4. BeiBenute (opmyny mjs yriia MOBOPOTa IJIOCKOCTH TOJApU3AIMU B ONTHYECKU

aKTUBHOM cpeje.

5. Haiite ompeaeneHue JIMHEHMHO MOJISIPU30BAHHOIO, E€CTECTBEHHOTO M YaCTUYHO
noJiipu3oBaHHOro cBera. Kakum o0OpazoM MOXHO BBIJCIUTH JIMHEHHO
MOJIAPU30BAHHBIN CBET U3 €CTECTBEHHOT0?

6. [laliTe ompeneneHue >JUITMOTHYECKH MOJSPU30BAaHHOTO cBeTa. Kak BO3HHMKaeT u
KaKUMU MapaMeTpaMH XapakTepU3yeTcsl SJUIMITHYECKH MOISIpU30BaHHbIN CBET?

7. Kak u3zMeHsieTcs 3JUIUIIC MOJISIPU3ALMU: a) TP U3MEHEHHUH cIBUra (a3 uCXOIHBIX
KoJieOaHui & ; 0) MpU U3MEHEHUW OTHOIICHUS aMIUIUTYJ UCXOJHBIX KoJeOaHUU
B/A.
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8. Uem ompenensiercss HaIpaBJICHUE BpaAIICHUS BEKTOpa FE B AIUIMIOTAYECKH
MOJISIPU30BaHHON BOJIHE?

9. Kakue xapakTEpHCTHUKH BJUIMIICA MOJISIPU3AIUUA MOXKHO OMNPEACIUTH METOAOM
BpAILIAIOILIETOCS aHAIM3aTopa?

10. O6bsicHuTE, KaKk IEHCTBYET IUIACTHHKA 1/4 B KaueCTBE KOMIIEHCAaTOpa CIBUTra

¢bas.

8. Onmmure CXEMY BKCHGPHMGHTaHBHOﬁ YCTAaHOBKH W Ha3HAYCHUEC OTACIBHLBIX €€
DJIEMCHTOB.

HckyccTrBeHHAs aHU30TPONUA

1. Hapucoats cxemy ansa usmepenus spdexra Keppa.

2. Hamucats ¢opmyny, cBsA3bIBAIOITYIO TOCTOsIHHYIO Keppa ¢ pazHocThio da3
OOBIKHOBEHHOTO ¥ HEOOBIKHOBEHHOTO JTyUeH.

3. Kak otnnunts 3¢ dext Keppa oT HCKyCCTBEHHOM aHU30TPONIHUU MTPU MEXAHUYECKUX

nedopmarusx.

Teopus JlanxxeseHa.

3aBUCUMOCTb IOCTOAHHOU Keppa oT TemnepaTypsl.

Teopus bopha.

UeM 0OBSCHSIOTCS pa3inyus B 3HAUCHUAX NMOCTOssHHOM Keppa /i BelecTB, HUMEIouX

OJM3KHUE 3HAUEHHS TTOCTOSTHHBIX MOMEHTOB U MOJIIPU3YEMOCTEH.

8. OODBICHUTH OMBITHI [0 U3MEPEHUIO IITUTEIBHOCTH cylecTBoBaHusA a3 dekra Keppa.

9. Tlpumenenue s¢pdexra Keppa.

Nowe

IHorJiomenue ceera
1. Cnenaiite BbIBOA 3akoHa byrepa. I[loscHute Qusanueckuii CMbICT W TPaHUIIBI
MPUMEHUMOCTH U PepeHITNaTLHOTO U HHTETPAIbHOTO 3aKOHOB TOTJIONICHHSI CBETA.
2. Bo ckonbko pa3 ocia0iusercss MOTOK CBETa B CJO€ BEIIEeCTBA, €CIM ONTHYecKas
IJIOTHOCTH paBHa D?
3. HapucyiiTe ontuyeckyro cxemy U oObsICHUTE MpUHLMUI AeiicTBust nmpudopa OIK-5611IM
(OM-56). Kakum meroaom B mpubope ®M-56 mosie 3peHus ASTUTCS Ha JABE YaCTH?

dDoroMeTpus

1. HazoBute ocHOBHbIE (OTOMETPUYECKHE BEIMYMHBI — CHJIa CBETa, CBETOBOM MOTOK,
OCBEIIEHHOCTb, SPKOCTh U UX €AMHUIIBL.

Kakue ncrounuku cBera noguuHsoTcs 3akony Jlamoepra?

Cdopmynupyiite 3akoH Jlambepra.

O6mbsacuute npuHIUN padoTsl poromeTpoB Komu u Jlrommepa - bpoaxyHna.

Hapucyiite cxemy nuneiHoro gporomerpa.

P ol

6.5. KonTpoJsbHbIe BONPOCHI U 3aJaHUA JIA IPOBeIeHHUS POMEKY TOYHOM
aTTecTallUM 10 UTOraM OCBOEHMSI JUCHUILIUHBI - lepeYeHb
IK3aMEeHAIMOHHBIX BONPOCOB:

1. YpaBuenus MaxkcBemnna. BosHoBoe ypaBHeHuUe. Y paBHEeHUE BOIHBI. [1nockas
MOHOXpoMaTuyeckasi BoiHa. OCHOBHbIE XapaKTEPUCTUKHU KOJeOaHUM U BOJIH U UX
(bu3nYecKuil CMBICIL.

2. VYpaBHeHUs IJIOCKOHU, chepruuecKor U HUINHAPUYECKON BOJIH. ['ayccoB Mmy4ok cBera.

3. llpencraBieHne MOHOXPOMATUYECKUX BOJIH B KOMIUIEKCHOM BuJie. KomIiekcHas
aMIUIMTY/Ia BOJHOBOTO MOJIsI. YpaBHEeHUE [ ebmMrosbLa.

4. IlomepedHOCTh JIEKTPOMAarHUTHOM BOJHBI. B3anMHasi opueHTaius BOJIHOBOTO
24
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BEKTOpA, BEKTOPOB AIEKTPUUECKOTO U MAarHUTHOTO MOJIEH B MJIIOCKON BOJIHE.

5. Tlonsgpuzanus mIOCKOM MOHOXPOMAaTHYECKOM 3JIEKTPOMATHUTHOW BOJIHBL. THIIBI
MOJISIPU3ALIMN AJIEKTPOMArHUTHBIX BOJIH. JIMHEHO nosisipu3oBaHHas BojaHa. Kpyrosas
Y DJUIMNTHYECKAs MOISPU3ALINH.

6. EcTecTBEHHBI M YACTUYHO MOJISIPU30BaHHbIN CBET. CTENEHb MOJIApHU3aLIH.

7. DHeprus 3JIEKTPOMArHUTHBIX BOJH. [IOTHOCTE mOTOKA 3HEprun. Bexkrop YmoBa-
IlolinTrHra. THTEHCUBHOCTH CBETA.

8. CTostuMe 3JIEKTPOMAarHUTHBIE BOIHBL. Y PaBHEHHUE CTOSIYEN BOJIHBI. ONTHYECKUIA
pe3oHarop.

9. Peructpanms CTOSTUMX 3IEKTPOMArHUTHBIX BOJaH. OnbiT Bunepa. [[BeTHas
dotorpadus Jlunnmana u odbeMHas rojgorpamma JleHucroka.

10. KBa3uMoHOXpOMaTHYECKHE BOJHBI. M31ydeHne TUIOIBHOTO OCIUIUISATOPA.
PasnorxeHne 1o rapMOHHYECKUM COCTABIIAIOIINM. BpEMEHHON CIIEKTD.

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

12.Cyneprio3uniusi ~ IBYX  IUIOCKHUX  MOHOXPOMATHYECKMX  BOJH  pPa3MyHOMU
4acToThl. bueHus.

13.T'pynnoBas ckopocts. @opmyna Panes. lucnepens cera.

14. OtpakeHne U NpeIOMIICHUE CBETA Ha IJIOCKOM TPAHHUILIE pa3zieia ABYX U30TPOITHBIX
IURJIEKTPUKOB. BBIBO/ 3aKOHOB OTpaskeHUs U IPETOMIICHUS.

15. CooTHOMIEHHST aMIUTUTY T MAJAI0NIEH, OTPAKEHHON U MPEIOMIIEHHON BOJIH. BBIBOIT
dbopmyn Openens. Cneacteust u3 hopmyn Openens.

16. U3menenne napamMeTpoB BOJHBI IIPH OTPaKEHUU U Tpenomiiennu. 3menenue dasbl
BOJIHBI IIPU OTPAKEHUU. 3aBUCUMOCTb KO3 (PULIMEHTa OTpaXKEHHS OT yria MaeHusl.
N3menenue a3umyTa KoieOaHUM JTMHEHHO MOJSPU30BAHHOMN BOJIHBI IPU OTPAKEHUU U
IIPEJIOMIICHHUMN.

17.Tlonspu3anms cBeTa Npu OTPAKEHUH MO yrioM bprocrepa. bprocTtepoBckue okHa B
ra3oBOM JIasepe.

18. Crenenp noasipu3aniy OTPaKEHHOTO U NpejaoMileHHOro ceeta. Cromna CToseroBa.

19. Oneprerrueckue Ko3(HPUIMEHTHI OTPAKEHUSI U MPOITYCKAHUS. 3aKOH COXPAHECHHUS
sHeprun. KoagduumeHT orpakeHus mpu MpoOU3BOJILHOM a3UMYTe JIMHEHHOM
nossipuzanuu. Koaddunuent orpaxeHus st ECTECTBEHHOTO CBETA.

20.IlonHoe BHyTpeHHEe oTpakeHue. OnTHuecKue 3IeMEHTbl U IpUOopkI, paboTaronue
Ha MIOJIHOM BHYTPEHHEM OTpakeHHH. BOJOKOHHBIE U MJIaHApHBIE CBETOBO/BI.
Bonokonnas ontuka. HeonHopogHas BosHa BOJIM3M IPaHULBI pa3zeiia Cpes.
HapymeHHoe oJIHOE BHYTpEHHEE OTpaXKEHHUE.

21./3MeHeHne COCTOSHUS MOJISIPU3ALUN CBETA MPH ITOJTHOM BHYTPEHHEM OTPAKECHUH.
[Tapamnenenunen @penens.

22.OTpakeHHe CBETa MOBEPXHOCTHIO MeTAIIIOB. KoadhHITMeHT OTpaskeHHs] METaJIOB.
['myOviHa MpOHUKHOBEHUS MPEIOMIIEHHOUN BOJHBL. VI3MeHeHne COCTOsIHUS
MOJISIPU3ALMN JIMHEWHO MOJISIPU30BAHHON BOJIHBI IIPU OTPAKEHUH TOBEPXHOCTHIO
METAJUIOB. DJUTUIICOMETPHSL.

23.PacrmpocTpaHeHue CBE€Ta B aHU30TPOIHOM cpee. TeH30p TUAIEKTPUIECKON
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IMPOHUITaACMOCTH. OI[HOOCHI)IG " IBYOCHEIC OIITUYCCKUEC KPUCTAJIIIBI.

24.11nockas MOHOXpOMAaTHYECKas BOJIHA B aHU30TPOIHOU cpefie. B3aumHuas opueHTanus
BEKTOPOB 3JIEKTPOMAarHuTHOTO osisi. da3zoBast CKOPOCTH BOJIHBI B aHU30TPOITHOM
cpene. OObIKHOBEHHBIE U HEOOBIKHOBEHHBIE BOJIHBI.

25.YpaBHeHuUs JJid JIy4EBBIX CKOPOCTEN B OHOOCHOM KpucTasie. [ToBepxHocTH
JY4EBBIX CKOPOCTEH OOBIKHOBEHHOM M HEOOBIKHOBEHHOM BOJIH B OJTHOOCHOM
KpHUCTaJLIE.

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

27.1lonspusanmonubie ycTporcTBa. Kpucramnmueckue miuactuaku. KoMmneHcaTtopsl.
[Tpusmsl Huxossa, Bommacrona. 3akon Mantoca.

28. IuxpOon4YHbIC MUIACTUHKH, TTOJASTPOUIBL.

29.UckyccrBenHast anuzotponusi. DoToynpyrocts. DIeKTpoonTHIECKHE 3PPEKTHI
Keppa u [lokkensca.

30. UnTepdepenuns ceeta. BzanMHas KOrepeHTHOCTh BOJIHOBBIX MTPOLIECCOB.
NHTEHCUBHOCTD PE3yNBTUPYIOLIETO NOJISI IPU CYNEPIO3ULIUN IBYX CBETOBBIX BOJIH.
WNuTepdepeHninonHoe ypaBHeHHEe. Y CI0BUS 00pa30BaHUsI MAaKCUMYMOB U
MHUHHMYMOB UHTEHCUBHOCTH.

31. UnTepdepeHunsi MOHOXPOMATUYECKUX BOJIH TOUEYHBIX HICTOYHUKOB. OCHOBHOE
ypaBHeHHE UHTEep(HEPEHIIUN MOHOXPOMATHUYECKUX BOJIH (BBIBOJ YPABHEHUS C
WCIIOJIb30BAaHHEM BEKTOPHOM AMArpaMMbl U KOMIUIEKCHOW (POPMBI 3amucu Jist
ypaBHEHHs CBETOBOU BOIHBI). [IpocTpaHCcTBEHHOE pacipeieieHie HHTEHCUBHOCTH B
uHTeppepeHnoHHoM kKapTuHe. KoHTpacT (BUIHOCTH) HHTEPPEPEHIIMOHHBIX MOJIOC.

32. UnTepdepenuns miockux BoiH. [IpocTpaHCcTBEHHBIN nepro moJoc.

33. Unatepdepenmus chepuueckux BosiH. Cxema HabOmtoneHus nojoc FOHra u cxema
HaOmroaeHus kosenl Hptorona. Ontuyeckuil myTh, ONTHYECKast pa3HOCTh Xo1a. CBs3b
pPa3HOCTH (a3 BOJIH C UX ONTUYECKON pa3HOCTHIO X0a. Y clloBUs (hOpMHUpPOBaHUS

CBETJIBIX M TEMHBIX HUHTEPPEPEHIIMOHHBIX Tosioc. O0uias cxema uHTephepeHIInn
BOJIH TOYE€YHBIX HCTOYHUKOB.

34. aTepdepeHIius_ MOHOXPOMAaTUYECKUX BOJH Pa3IUYHON 4acTOThI. 3aBUCUMOCTh
Ha0J110/1aeMOI KapTHHBI OT MOCTOSIHHOW BpeMeHHU (OTONMPHUEMHHUKA.

35. Untepdepomerp Maiikenscona. utephepomerp Maxa-llenaepa.

36. naTepdepeHius KBa3sSMMOHOXPOMATHYECKUX BOTH. DYHKINS B3aUMHON
KOT€PEHTHOCTH. CBETOBBIX BOJIH.

37. BpemeHHass KOTepEHTHOCTh CBETOBBIX BOJH. J[mmHa BoaHOBOTO Iyra. Bpems u jummHa
BPEMEHHOU KOTepeHTHOCTU. COOTHOIIEHUS MEXTY BPEMEHEM KOI€PEHTHOCTH U
IIMPUHON CHEKTPAIbHOTO MHTEPBAJa.

38.3aBUCMMOCTb BUAHOCTU UHTEP(PEPEHLIMOHHBIX MOJIOC OT CTETIEHU BPEMEHHOM
KorepeHTHOCTH. [IpenenbHas pa3sHOCTh X0/1a U IOJIHOE YUCIIO HAOII01aeMBbIX
UHTEPPEPEHINOHHBIX OJIOC.

39. CnexrpanbHas uateppeperuus (MHTepdepeHIrs npu O0JIbIINX Pa3HOCTSIX X0a).
Dypbe-CIEKTPOCKOIIHNS.

40. UnTepdepeHiiys KBa3SUMOHOXPOMATHIECKUX BOJTH MPOTSHKEHHBIX UCTOYHUKOB CBETA.

41.1IpocTpaHcTBEHHAsE KOTEPEHTHOCTD. POJIb KOHEYHBIX pa3MEPOB UCTOYHUKA CBETA.
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Hunrtepdpepomerp FOHra. 3aBucuMocTh pajuyca NpoCTpaHCTBEHHOM KOT€PEHTHOCTH
OT YIVIOBBIX Pa3MEpPOB UCTOYHHUKA CBETA.

42.3Be3nublil uuTepdepomerp MaiikenbCoHa U €ro COBpEeMEHHbIE MOIU(DUKALIIH.

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

44, iaTepdepeHIIMOHHBIE TIOJIOCHI PABHOTO HAKJIOHA M paBHOM TOMIIMHBEL. OnTHYECKas
Pa3HOCTH XOJa JIy4eil CBETa IPU OTPAKEHUH OT T'PAHMI] INIOCKOTO MPO3PAYHOTO CIOA.
ITonocs! paBHOrO HakioHa. OnTrudeckuii KJIMH. [10710CH paBHOM TONIIHUHBIL.
NuTtepdpepenunonnsiii onsiT HetoToHa, kKonbiia HetoToHa.

45.BnusiHAEe BPEMEHHOM U IPOCTPAHCTBEHHOW KOT€PEHTHOCTHU CBETA IPU
MHTEPPEPEeHLINN B TOHKUX IJICHKAX.

46.1IpocBetnenue ontuku. HTEepdhepeHIIMOHHbIE 3epKaia.

47. UntepdepeHIius noaspu30BaHHbIX BOJIH. HTEpdepeHns opToroHaibHO
MOJISIPU30BAaHHBIX TUIOCKUX BOJIH. KpHcTammnyeckas M1acTUHKA MEXKIy IBYMsI
MOJIAPOUIAMU.

48.Muoromnyuesas uatepdepeniusa. Uurephepomerp @adpu-Ilepo. Pactipenenenne
WHTEHCUBHOCTH B MHTEP()EPEHITMOHHBIX KAPTUHAX B TIPOXOIAIICM B OTPAKEHHOM
n3nydeHuu. PasHocts a3 u pasHoCTh X042 Jiydeit B untepdepomerpe @adpu-Ilepo.

49. JIazepuslii pe3onarop. MuTepdepeniinontbie cBeTOGUIbTpbl. MHOTOCIONHbBIE
TURJICKTpUUecKrue nHTepdepeHrnonnsie 3epkana. ®ororpadus Jlunmmana B
HaTypaJIbHBIX I[BeTaX. ['omorpammel JleHuCIOKa.

50. Qudpakimus ceeta. [Ipunnuns [oiirenca u [Molirenca-®Openens. 3oHb1 OpeHens.
Hudpaxus OpeHenst Ha KPYTiIoM OTBEPCTHH U KpyrioM skpaHe. [IstHo [lyaccona.
Pacrnipeenenue ocBeleHHOCTH B TU(PPaKIIMOHHON KapTUHE B MONEPEYHOM
HaIIpaBJICHUH U BJOJb OCU OTBEPCTHS.

51.30HHas IacTUHKA U €€ CpaBHEHUE ¢ TMH30M. JIun3a Openens.
52. Audpaxus Opaynrodepa. dudpakuus Opaynrodepa Ha IpSIMOYTOIBHOM U
KpyrjioM oTBepcTuH. {udpakunoHHas pacXoIMMOCTh CBETOBBIX Iy4YKOB. JIa3epHble

rayccoBbl Mmy4kH. JIudpakinoHHass pacX0IUMOCTb U3IyUYCHHS IOy IPOBOTHUKOBOTO
nasepa.

53. AudpakiimoHHBINA Mpe/en pa3peiieHus] ONTHYECKUX CUCTEM.
54. udpakiuonHas pemierka. AMIUTUTYAHbIE U Qa30Bble TU(PAKIMOHHBIE PEIIETKH.

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

56. ®uznyeckue npuHLIMIBI Tonorpaduu. ['onorpaduyeckue cxembl 3aMUCU U
BOCCTAHOBJICHUS CBETOBBIX ITOJICH.

57.06bvemuble mudpakmonnsie pemeTku. Jndpaxmus bparra. Iudpaknus cBera Ha
aKyCTHYECKHX BOJIHAX.

58.IIpossienue s dexra Jomiepa npu untepepeHunu u aupaxauu ceeta. CaBur
YacTOTHI CBETA MPH JUPPAKINN Ha IBIKYIICHCS TUPPAKIIMOHHON pEIIeTKe.
Hudpaxus Pamana-Hata Ha Oerymieil akycTuueckoi BOJIHE.

59. ucnepcus ceta. I'pynnoBas ckopocTh cera. Popmyna Panes mist rpynnoBoi
ckopoctu. HopManbHast 1 aHOMallbHAs! AUCIIEPCHUSL.

60. Bpauienue HanpapieHus MOJIIPU3allUY CBETa B MArHUTHOM MoJie — 3 dext Papases.
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61. EctecTBeHHOE BpallleHue HalpaBieHUs MOJIIpU3aluu cBeTa B cpeje. OnTuiyecku
akTuBHbIE cpenbl. [Tomsipumerp.

62. Paccesinue cBeta. [lonspuzanus ceeta npu ero paccestiuu. L[Bera Heba u 3apu.
[lonspuzanus ceera Heoda.

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

64.2¢dexr [Jomnepa B ontuke. [Ipossnenne s3¢pdexra JJomiepa B cieKTpaibHBIX
UCCIIeIOBAHUSX.

6.6. TeMbI NPAKTHYECKHUX 3aHATHI U KOHTPOJIBbHBIX PadoT

IlepeyeHb TeM NPAKTUYECKHUX 3AHATUH

['eomeTpryeckas OnTuKa
[Tpunuun @epma. OnTuyeckas pmHa nyTH. OTpakeHUE U IPEIOMIICHHE Ha
rpa”Hule pasaena AByx cpell. [lonHoe BHyTpeHHEE OTpaKeHUE.
[TonsiTue nneanbHOM onTUUecKoi cucteMsl. [Iperomienue cBera Ha chepruyecKon
noBepxHocTH. Chepuyeckoe u miockoe 3epkano. Dopmyrna TOHKON JTUH3HI.
[TocTpoenue nzobpaxkeHrue B TOHKUX JHH3aX. CUCTEMBbI U3 TOHKHUX JHH3.
3purenpHas Tpy6a u Mukpockon. dopmysa TOJICTON JTUH3HI.

CBoliCTBa 3IEKTPOMArHUTHLIX BoJH. [longpusanus ceera
BonnoBoe ypaBHeHue. YpaBHeHue BoJHBL. [l1ockas u cepudeckue BOJHEI.
OcHOBHBIE XapaKTEPUCTUKU KoJIeOaHuil 1 BoJH. MOHOXpOMaTu4yecKkue u
HEMOHOXPOMATHUYECKHE BOJHBI. DHEPTUs dJIEKTPOMAarHuTHBIX BOJIH. I INOTHOCTH
MOTOKa SHepruu. BoaHoBkle yru. CHEKTp BOJHOBOTO IIyTa.
[Tonstpu3anus 3NEKTPOMArHUTHBIX BOJIH.
Crosiune 3IEeKTPOMarHuTHBIE BOJIHBI.

Otpaxenue u npeaomsieHne ceera. Dopmynsl OpeHens
3aKOHBI OTPAYKEHHS U NIPEIOMIIEHUS cBeTa. [IoHOE BHYTpEHHEE OTPAKEHUE.
®opmyibl Openens. AMIUIUTYIHbIE U SHEpreTHUYecKue KO3 HUIIUEHTbI
oTpakeHusl. I3MeHeHre cOCTOSHUS NOJIIPU3ALUN CBETA IPU OTPAKECHHH.

OnTrKa aHU30TPONHBIX CPENl
IIpenomiieHne cBETA HA TPAaHULIE AHU30TPOIHOM cpenbl. [lonsipu3annoHHbIE
ycTporictBa. [lonsipounbl. 3akon Mamtoca. [lnactunku A/4 u A/2.
[Tonsipu3zaliMOHHBIE TPU3MBI.

HUnTtepdepenius ceera
CrnoxxeHre MOHOXpOMAaTHYECKUX KoJieOaHuU. Y paBHEHUE UHTEpPEepeHIINH
MOHOXpPOMAaTUUYECKUX BOJH. MIHTepdepeHirss HEMOHOXpPOMATUYECKUX BOJIH.
CrerneHb B3aUMHOM KOT€pEHTHOCTH KosieOanuii BoH. MHTepdhepomeTpsl.
Pa3znocTth x0/1a BOIH B MHTEp(epomeTpax, pa3HOCTh Pa3 BoiIH. BpemenHas u
IIPOCTPAHCTBEHHAsI KOTEPEHTHOCTh CBETA.
Konbia Hetotona. MaTepdepeniiys B TOHKUX IJICHKaX.

Hudpakius cBeta
[Tpuniun [Noirenca-®Openens. Judpakuus Ha KpyrioM oTBepcTrr. MeToa 30H
Openens. udpakius Opaynrodepa. [udpakimonnas pacxoauMoCThb CBETA.
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JudpakunoHHBIN Mpeen pa3peuieHus: onTuIeckux cucreM. udpakunoHHbie
pemetku. Judpakimonnsie cnekTporpadsl.
TemMbl KOHTPOJIBHBIX PadOT:
['eomeTpuueckast onTrka. TOHKUE U TOJICTHIE TUH3bI.
CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.
Otpaxenue u npenomiieHue ceeta. @opmyisl Openens.
[onsapuzanus ceera. [lonsgspuzanioHHbIE ONTUYECKUE 3JIEMEHTHI.
Wurtepdepentus cera. UatepdepomeTpsi.
Hudpakuus ceera. 3oHHas Teopus AU pakuuu. JuppakiimoHHbIe PEIIETKH.

S e

6.7. JIabopaTopHbie padoThl GU3NYECKOr0 MPAKTHKYMA 10 ONTHKE

I'eomeTpryeckasi ONTHKA

Jlabopamopnas paboma Ne 1. I3mepenne GOKYCHBIX pacCTOSTHUM JIMH3 TIPH
MOMOIIY MaJIOM ONTUYECKOW CKaAMbH.

Jlabopamopnas paboma Ne 2. Iamepenne napameTpoB GoTOOOBEKTHUBA MPU
MTOMOIIIM OOJIBIIION ONTHYECKON CKaMBbHU.

PedpakTomerpus, poromerpusi, CIEKTPAJbHbIH AHAJIMU3

Jlabopamopnas paboma Nel. OnpeneneHue mokasaTess MPETOMICHHS )KUIKOCTH
npu noMmonu pedppakromerpa UPD-22.

Jlabopamopnas paboma Ne2. OcHOBBI (HOTOMETPUH.

Jlabopamopnas paboma Ne3. VI3ydeHure MOTJIOMIEHHS CBETA C ITOMOIIBIO
dbotomerpoB PIK-56I1IM u O®M-56.

Jlabopamopnas paboma Ne 4. I3ydeHnue quUCriepCcun CBETa C TOMOIIBIO
CIEKTPOTOHMOMETPA.

Jlabopamopnas paboma Ne5. KauecTBEHHBIN CIIEKTPAJIbHBIA aHAJIU3 C TIOMOIIBIO
MOHOXpoMaropa YM-2.

IHoasipusauus cBeTa

Jlabopamopnas paboma Ne 1. zydenue spdexra BpalieHus miocKOCT
TIOJISIPU3AITHH.

Jlabopamopnas paboma Ne 2. VccnenoBaHue SJUTUNITUIECCKH TTOJSIPU30BaHHOTO
CBeTa.

HNurepdepenuns ceera

Jlabopamopnasa paboma Ne 1. OnpeneneHue KauecTBa MOBEPXHOCTH ONTHUECKUX
JeTajiei MeToA0M MPOOHBIX CTEKOJI.

Jlabopamopnas paboma Ne 2. OnipefeneHue JUIMHBI BOJIHBI CBETA MPU
HaOmoaeHuu kosel HproToHa.

Jlabopamopnas paboma Ne3. 3ydenvue uHTepPepeHIIMU CBETa OT ABYX IIEJCH.
N3mepenune KOHIIEHTpaIMU 1 MOKa3aTess MpeoMIICHUs
pacTBOPOB ¢ ToMoIIbIo uHTepdepomerpa JIMP-2.

Jlabopamopnas paboma Ne 4. 3ydenue nunrepPepeHImu cBeTa oT IByX
OTBEPCTHU.

Jlabopamopnas paboma Ne 5. I3ydeHnue npocTpaHCTBEHHOW KOTE€PEHTHOCTH CBETa
B nHTepdepeHnonHon cxeme FOHra.

29

03.03.03 — Pagno¢usuxa. HpopManmoHHbIE TEXHOJIOTUN H KOMIILIOTEPHOE MOJISTUPOBAHUE B PaAHO(U3UKE



Jlabopamopnas paboma Ne 6. Intepdepomerp MalikenbCoHa C J1a3epHbIM
HUCTOYHHUKOM CBETA.

Jindbpakuusga cBeTa

Jlabopamopnas paboma Ne I. OnpeneneHue AJIMHBI BOJHBI C TTOMOIIBIO
IUPPAKIIHOHHONW PEIIETKH.
Jlabopamopnas paboma Ne 2. I3yuenue audpakuuu cBeTa Ha KPyriom
OTBEPCTHH.
Jlabopamopnas paboma Ne 3. Jludpakuus cBeta Ha 00beMHON TUDPAKITMOHHOMN

peleTKe.

7. laHHbIe 1J191 y4eTa ycneBaeMocTu cTyJaeHToB B BAPC

Ta6auna 1.1. Tabnuia MakcUMaIbHBIX 0aJJIOB MO BUAAM YYEOHOU NeATEeIbHOCTH

1 2 3 4 5 6 7 8 9
Comeerp | 7 [opme | e [Cawoerontex TIPS Ay B R T v
i 3aAHATUA 3aAHATUA bHasd pa60Ta TeCTI/IpOBaHI/Ie ACATCIIBHOCTHU | aTTECTAllUA
4 20 0 40 10 0 0 30 100
IK3aMeH
4 0 40 0 40 0 0 20 100
3a4yeT
Jlekuun
bamnsr 0-20.
ITocemaemocts — 0-10 6annoB.
Kputepuu oneHKH: e qoceuieHue Menee 50% 3anaruii 0 6anos
e nocemenue oT 50% mo 70% 3ausTuii 2 6amia
e Ttiocertenue ot 71% no 80% 3ausatuii 4 6aia
e Ttocenienue ot 81% mo 90% 3ausTuii 6 6ayI0B
e nocemenue ot 91% no 100% 3austuii 10 6an10B
OTBeThl Ha KOHTPOJILHBIC BOIIPOCHI - 0-10 6aJu10B.
Kpurepun e 0TBeTHl Ha KOHTPOJILHBIC BOIPOCHI 1O 1-2 nekuusm — 1 Ga;
OLICHKHU e 110 3-4 nexkuusM — 2 Oanna;
e 110 5-6 nekuusaM — 3 Oania;
e 110 7 nekumsam — 4 6anna;
e 110 9-10 neknusiM — 6 60aIOB;
e 110 11-12 nexuuam -7-8 0aioB
e 110 13-14 nekumsam - 9 6amios
e 110 15 nekumsm — 10 6amnos
® B OCTaJIbHBIX ciiydasx— () 6anos;
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IIpakTHyeckue 3aHATHS

bamner 0-40.
[Tocemaemocts 0-10 0ayuIoB.
Kpurepuu oneHKH: e qoceuieHue MeHee 60% 3anaruii 0 6anos

e nocemenue ot 60% no 70% 3ausaTuii 2 Oamna

e Ttiocertenue ot 71% o 80% 3ausatuii 4 6aia

e Ttocenenue ot 81% mo 90% 3ausTuii 6 6ayUI0B

e nocemenue oT 91% no 100% 3austuii 10 OaxmoB

BommonHenne gomamuux 3aganuii 0-15 6anios.
Kpurepun OLIEHKH: e [IpH IMOJHOCTHIO MPABUILHOM BBIITOJHCHHH CTYICHTOM
JIOMAaIITHUX 3aJaHuii — 15 0ajios;
® [IpU YaCTUYHO MPABUJIBHOM BBIIOJHEHUH (TTPABUIIBLHO
BBITIOJTHCHHBIX 3a1aduii — He MmeHee 70%) — 10 6amios;
® [IpW YaCTUYHO MPABUJIBHOM BBITIOJHEHUHU (TTPABUIIBHO
BBITIOJTHCHHBIX 3a1aHuil — He MmeHee 40%) — 7 6aloB;
® B OCTAJBHBIX Cirydasx — () Oamios.

BrinosiHeHHe KOHTPOJIbHBIX paboT 0-15 6aos.

Kpurepuu oneHKH: ® HE BBINOJHEHNE KOHTPOJIbHBIX padoT — 0 GanioB
BBITIOJIHEHUE 1-0M KOHTPOJIBHOM paboThl — 3 Oamia;
2-X KOHTPOJBHBIX paboT — 6 Oaia;

3-X KOHTPOJIBHBIX paboT — 10 Ganos.

4-X KOHTPOJBHBIX paboT — 15 Oamios.

CamocTosiTesibHasi padoTa 10 JIEKINOHHBIM 3aAHATUAM

bamnsr 0-10.

BrlnosiHeHUE 3aaHui JUId CaMOCTOSTEIbHON paboThl U 0OpMIIEHHE OTYETA IO
HUM B PYKOIIMCHOM M II€4aTHOM GopMe ¢ IPEeJCTaBICHUEM YHCICHHBIX PACUETOB,

rpadMKOB, PE3YIBTATOB KOMITLIOTEPHOTO MOJIECJIUPOBAHMS, PUCYHKOB,
dororpaduii - 0-10.
Kpurepuu onenku: e He BBINOJHEHME 3alaHUN IS CAMOCTOSATEIHLHON

paboTtsl — 0 GasmoB
e BpINoJIHEHHE 1-T0 3aganus — 1 Oa;
e 2-x 3amanuii — 2 Oamia;
e 3-x 3amanwmii — 4 Oania;
e 4-x 3amanuii — 6 0aJJIoB;
e 5-TH 3a7aHUH — 8 OAJUIOB.
e 6-tH 3agaHui — 10 6ayUIoB.

ABTOMATHU3MPOBAHHOE TECTHPOBAHME
OueHnBaHUE HE NPETYCMOTPEHO.
JApyrue Buabl y4eOHOI 1esiTeJILHOCTH
OueHnBaHUE HE NPETYCMOTPEHO.
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IIpomexkyTOUuHas aTTECTALUSA

bamer 0-30.

[IpomexyTouHast arTecTalusi IPOXOoAuT B (OpMe WU YCTHOTO, WU MTHCHbMEHHOTO

9K3aMEHa B BHUJIE OTBETOB Ha JIBa BOIPOCA K3aMEHAIIMOHHBIX OWJIETOB U JBYX

JIOTIOJTHUTEIIBHBIX BOMPOCOB M3 TIEPEUYHS KOHTPOJIBHBIX BOIPOCOB JIJIsi IPOBEACHUS

MPOMEXKYTOUHON aTTecTanuu. B Owinerax coaepikarcs 2 Bompoca U3 TepedHs

KOHTPOJIBHBIX BOIPOCOB JJIsl TPOBEACHUS MPOMEKYTOUHON aTTeCTAIUH.

[Ipu AUCTaHIIMOHHOM pEeXUME MPOBEICHUS MPOMEKYTOUHOU aTTECTAIIMU dK3aMEH

MPOXOAUT MHUCbMEHHOW (opme. B Ounerax comepKuUTCS JBa TEOPETUUECKHUX

BOIIPOCA U JBE 3aJla4 U3 Pa3HbIX Pa3/eiioB COAEPKATEIbHON YaCTH AUCIUIUIMHBI.
Kpurepuii o1ieHKH 0TBETa Ha KaXKbIil BOIIPOC MPU MPOBEICHUU

MIPOMEKYTOYHOM aTTECTAllUM:

® Ha BOMNPOC JaH NPaBWIbHBINA, TOJHBIM, Pa3BEPHYTHIM OTBET (JIOMYCKAIOTCS
HE3HAUUTEIbHBIC MOrPEIHOCTH) — 12-15 6annos;

® Ha BOIPOC JIaH TPABUJIbHBIA, HO HEMOJHBIA OTBET (HAMpUMEp, MPHU BBHIBOJC
(hopMyJibl, U3JIOKEHUH METOJa OTCYTCTBYIOT OTJEIbHBIE JIOTMUECKHE IIaru;
JOMyIIEHa OMMOKa MPH BBIYMCICHUHU; UMEIOTCS APyrue HeTo4HocTH) — 8-11
0aJIoB;

e Ha BONPOC JaH KpaTKUd  OTBET, COJAepKalluil  TOJIBKO  BEPHO
chopmynupoBaHHbie (HAKTHI (JOMYCKAIOTCS HE3HAUYUTEIIHHBIC MOTPEIIHOCTH) —
4-5 6aJlIoB;

® Ha BONPOC JaH KPaTKUW OTBET, COJEPIKAUIUN ONIMOOYHBIC MPEICTABICHUS U
cyxxaenus — 1-3 Oanna;

® B OCTaJIbHBIX cirydasx — () Oamios.

Takum oOpazoM, MaKCUMaJIbHO BO3MOXKHAsi CyMMa OaJljioB 3a JICKIIMOHHbBIE U

MPaKTUYECKHUE 3aHATHUS CTyACHTa 3a CceMecTp I0 AucuurminHe «OnTukay

coctasinser 100 6aos.

Tabauna 2.2 TaGnuna nepecyuera MOTy4eHHOW CTYJIGHTOM CYMMBbI 0aJlIoOB MO
nucuuruinae «ONTHKa» B OIEHKY (9K3aMeH ):

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

JlabopaTopHbIe 3AHATHSA
bamier 0-40.
Cnada yCTHOTO ¥ MUCHhbMEHHOI'0 OTYeTa T0 JIabopaTopHOU padoTe.

Kpurepun OICHKH: OTBETHl Ha YETHIPE TEOPETUYCCKHX BOIpPOCA IO JIAHHOH
7abopaTOpHON paboTe MPHU MPABHJIBHOM BBITIOJIHCHUH SKCIIEPUMEHTAIBLHON YacTh
1ab0paTopHOM pabOThl U OOPAOOTKU PE3YyIbTATOB IKCIIEPUMEHTOB, 0-8 OaIIIOB.

® OTCYTCTBHE OTBETOB Ha BOMPOCH! — () 6aIos;
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® OTBET Ha OJJMH KOHTPOJIBHBIN Bompoc — 2 Oannia;
OTBET Ha JIBa KOHTPOJIBHBIX BOIIpoca — 4 0aiia;
OTBET HAa TPU KOHTPOJIBHBIX BOIIpoca — 6 OaioB;
OTBET HA YEThIpE KOHTPOJbHBIX BOIIpoca — 8 OaJIoB.

[IpenycMOTpeHO BBINIOJIHEHHE 5-6 j1abopaTopHBIX paboT. MakcuMalbHOE
KoJnmyecTBo OatoB — 40.

CamocTosiTesibHasi padoTa
bamnnsr 0-40.
M3ydyeHne  TEOpeTHUECKUX  OCHOB  JIabOpaTOpHBIX  paboT, MpOBEICHUE
AKCIIEPUMEHTOB, 00pabOTKa PE3yNbTaTOB IKCIEPUMEHTOB, 0(OPMIICHHE OTYETOB
no jaboparopHbiM paboTaM B pYKONMHCHONM W/WIM medaTHOW (opme
MIPEICTABIICHUEM YHCICHHBIX PacueToB, IpaMKOB, PE3yJIbTaATOB KOMIIBLIOTEPHOTO
MOJICTUPOBaHUS, PUCYHKOB, GoTorpaduii - 0-40 6anos.
Kputepun oreHKH:
[IpaBunbHOCTH OOPMIICHHE OTYETA.
e oTyeT 0POpMIICH C TPyOBIM HaPYIIICHUEM TIPEABSIBIICMBIX TpeOoBaHUH — 0
0aJIoB;
e oTyeT OPOPMIICH C HE3HAYUTCIIBHBIMU HAPYIICHUSMH MPEAbIBIAEMbIX
TpeboBaHuii — 3 Oaia;
e oT4eT OPOPMJICH B COOTBETCTBHH C MPEIBABIIEMBIMU TPEOOBAHUAMH — 5
OaJIIoB.

IIpomexkyTOUHAs aTTECTALIUSA

bamnnsr 0-20.

[TpoMesxyTouHas aTTeCTAIUs MMPOBOJMUTCS MO COBOKYITHOCTH BCEX BBITTOJTHCHHBIX
1a00paTOPHBIX PadoT.

Kputepun oreHkH:

KonaumdecTBo  3auTeHHBIX  JTa0OpPaTOpHBIX  paboT. 3a OJHY 3aYTCHHYIO
nabopaTtopHyto paboTy BhICTaBIIsIeTCs 4 Oaa.

[Ipy HaguuMu S5 3aYTEHHBIX JIAOOPATOPHBIX PabOT CyMMa OaJIOB COCTaBJISET
MaKcuMaJibHOE uucio 20 6aios.

Takum 00pa3oM, MakCHMajibHO BO3MOXKHas cymMma OajuloB 3a JabOpaTOpHBIE
3aHATHS CTYJEHTA 3a ceMecTp Mo aucuuruinie «Ontukay coctaiseT 100 Oamios.

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-MeToqHYecKkoe H HHpOpMaLHOHHOE 00ecnedeHHe JUCIHILIHHBI
«OnTuka»

a) JuTepartypa:
1. Byrukos, E. M. OnTuka : yye6uoe noco6ue / E. . Byrukos. — 3-e u3n., non. — CaHkT-
Herep6ypr : Jlans, 2021. — 608 c. — ISBN 978-5-8114-1190-0. — TekcT : 2neKTpOHHbII //

Jlans: snextponHo-GubmmoTeunas cuctema. — URL: https://e.lanbook.com/book/168365 (nara
obpamenus: 09.02.2022).

2. Cradees, C. K. OcnosI ontuky : yue6Hoe mocobue / C.K. Cradees, K.K. Bospckwii,
I".JI. bamsuna. — 2-e u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2021. — 336 ¢c. —
ISBN 978-5-8114-1495-6. — Tekcr : anexTpoHHsIi // JIaHb : 31€KTPOHHO-O6MGIMOTETHAS
cucrema. — URL: https://e.lanbook.com/book/169379 (nara o6pamenns: 09.02.2022).

3. Kamreesckuii, H. . BonnoBas ontuka : yue6noe nocobue / H. U. Kanureeckuit. — 5-€ U3, —
Cankr-IlerepOypr : Jlans, 2021. — 480 c. — ISBN 978-5-8114-0666-1. — Tekcr :
971eKTpOHHBIH // JlaHb: 31eKTpoHHO-0ubIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/167685 (nata o6pamenus: 09.02.2022).

4. Pabyxo, B. I1. Bonmosas onrtuka. CoopHHK 3a1a4 : yue6HOe mocoGue mst Bysos / B. I1. Pa6yxo.
— Canxkr-IletepOypr : Jlanp, 2022. — 156 ¢. — ISBN 978-5-8114-8870-4. — Texkcr ;
NEKTPOHHBIA // Jlas : anekTpoHHO-OnbIHOTeYHas cructema. — URL: )
https://e.lanbook.com/book/200372 (mara obpamenus: 09.02.2022). /

0) UnTepuer-pecypcesi:

1. Buneo nexipm: @usuka. Onmuka. Buneonexipm @usrexa: exkropuit MOTU. Jlexrpm C.M. Kozena.
http://lectoriy.mipt.rw/course/Physics-Optics-SMK-Lects/ http://optics.sgu.rwlectorium/optics_kozel
2. Bupeo nexipm: «@mspka. Orrrexay. Baneoneximm ®usrexa: nexroprit MOTU. OpumrkuH B.A.
JonommurensHble ceMyHapsl. http:/lectoriy.mipt.ru/course/Physics-Optics-VAO-AdSems/
3. O6mmit pusmyeckuit mpakTuky™m. OnTrKka. http://optics.sgu.rw/library/education/laboptics
4. Psabyxo B.I1. C6opauk 3aa4 no obmemy Kypey ¢usuxu. Bonxosas ontuxa. — CI'Y. Kadenpa
ontuky 1 6noporonuku. 2011. 100 c. http://optics.sgu.ru/library/education
http://library.sgu.ru/uch_lit/51.pdf
5. YueGHO-MeTonMIeCKHe MaTepHAIbI 10 ONTHKE, pa3MelleHHbIe Ha HTepHeT-caiite Kadeaps!
onTukU U 6uoporonuku http://optics.sgu.ru/library/education
1) Usydenue sdexra nposBIeHUS MPOCTPAHCTBEHHOM KOTEPEHTHOCTH CBETA B
uHTEp(epeHnonHoH cxeme FOHra B IeMOHCTPAIIMOHHOM M J1aGOPAaTOPHOM SKCIIEPHMEHTE,
B.IL Psab6yxo, O.A. [lepenenmunsina, A.A. Yaycckui.
http://optics.sgu.ru/_media/library/education/pros_coher.pdf
2) O noxanu3zanyy HHTEPHEPEHIMOHHBIX IIOJOC B YACTHIHO KOrepeHTHOM cBete, B.II. Pabyxo,
O.A. Ilepenemuupna http://optics.sgu.rw/_media/library/education/lowcohinterf.pdf
3) O rpadmueckux popMax 0TOOpaXKeHHS COCTOSHES MOJISPU3ALUK ONTHYECKUX BOJH, B.I1.
Psa6yxo http://optics.sgu.ru/_media/library/education/graph_polarization.pdf
4) O nonspusanuy KonebaHuit ONTHYECKOTO MO U HOJIApU3aluy mydka cBeta, B.I1. Pabyxo
http://optics.sgu.ru/_media/library/education/field_polarization.pdf
5) KorepentHslii u HekorepenTHsiii cBet, C.A. Kosios.
http://optics.sgu.ru/_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.

Cpencta nmpocMoTpa TeKCcToBbIX ¢aiiinoB: Adobe Reader; Foxit Reader; Djvureader.
I'paduueckue penakropsl: Inkscape, Irfan View, Imagel, OpenOffice Draw.

NnxeHepHble pacyeTsl, IOCTpOCHUs rpadukoB, oOpadoTka nzobpaxenuit: GNU Octave,
QtiPlot.

pexoMeH/yeMasi JJuTeparypa:

BbytukoB E.U. Ontuxka. - C.-IlerepOypr: Hesckuit {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.: M3a-Bo Mock. yH-
Ta, 2004. 656 c. ISBN 5-211-04858-X

CagenneB 1. B. Kypc o6mieit ¢pusuku. B 3-x 1. T.2.9nekTpruecTBO U MaruHeTu3M. BoTHbL.
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.
N3p-Bo «Ilutepy, 2006. — 336 c.

CuyxuH /. B. O6mwuii kypc ¢pusuku. Yueb. nocodue. B 5-tu tomax. T.4. OnTuka
VYuebnoe nocodue aisa BY3 B 5Stu tomax/ [I.B. CuByxun - M; ®USMATIIUT, 2005-2006
-792 c.

INopenuk I'.C. Konebanus u BoiHbl. BBeneHue B akycTUKy, paauo@u3uKy U ONTUKY. 3-€
3. - M.: ®U3MATIINT, 2008. — 656 c. 9bC AUCBYKC

Canex B., Teitx M. Onrruka u hororuka. [IpuHIIMIILEI M TpUMEHEHUS, TIep. ¢ aHriI. B 2 T.
M.: N3n-Bo «Mutenmexty, 2012. T.1. 760 c. T2. 784 c.

MartseeB A.H. OnTuka. - M.: Beicimas mkomna, 1985. - 351 c.

Wneuuesa E.H., Kynespos 10.B., MarseeB A.H. Metoauka pemenus 3anay ontuku. /Iloa
pen. A.H.MarseeBa. — M.: U3a-Bo Mock. yH-Ta, 1981. — 232 c.

®denocos 1.B. ['eomerpuueckas ontuka (yaebHoe nmocodue). - Caparos: CaTemur. —
2008. — 92 c. http://optics.sgu.ru/library/education/geomoptics

Hutubepn P. ®dusnueckas ontuka. — M.: Hayka, 1965. — 631 c.
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9. MatepuajibHO-TeXHHYECKOe o0ecneyeHne TUCHUIIUHBI «ONTHKA

9.1. JIeKUMOHHOE MAaTePUATIbHO-TEXHUYECKOe oOecneyeHmne

Kommiiekc npubopoB U YCTPOMCTB JUIsi (PU3MYECKUX JIEMOHCTpPAllUA 1O ONTHKE,
KOJIOCKOM JJIsI IEMOHCTPALUM ONTUYECKUX SIBICHUM W, KOMIBIOTEP U MYJbTUMEIUMHBIN
MPOEKTOp, IU(poBas Kamepa.

JIeKUMOHHBIN 1eMOHCTPALUOHHBIN KOMILIEKC Kaeapbl ONTUKH U
0noQOTOHNKHU:

JUIK-1.

['eomeTpuueckas onTHKa C JIa3€pHBIM IyYKOM CBeTa. Pacxoasiuiics,
CXOJISIIIUICS, TapauIeNIbHbIN, TOMOLICHTPUYECKHI ITyYKH CBETA.
Cobuparoias u paccenBaromiye JuH3bl. OTpakeHHe U MPEeJTOMIICHHE
nazepHoro nyuka. [lonHoe BHyTpeHHee oTpaxenue. [IpssmoyronasHas
MpY3Ma, MEHTANPU3Ma U YTOJIKOBBIA OTPAXKATEIb.

JIIK-2.

ITonepeunocts cBeToBOM BONHEL. [lonsponn. JInnelHas noaspusanms my4dka
ceera He-Ne nasepa.

JIIK-3.

N3MeHenue cocToaHUS MOMAPU3ALNUY JIA3EPHOTO My4YKa CBETa MpHU
OTpaXXEHUHU OT IUAJIEKTpUKA. OTpaKeHHE JIMHEHHO MOJISPU30BAHHOTO
JIA3€pHOrO Iy4Ka 1o yriaoMm bprocrepa. MI3MeHeHne coCcTostHUs
MOJISIPU3AILMHN JIA3EPHOTO MMyYKa IMPHU MOJTHOM BHYTPEHHEM OTPAKECHUMU.
[IpeBpanieHre HUPKYISAPHO MOISTPU30BAHHOTO MTyYKa B DIUTUITUYECKU
MOJISIPU30BaHHBIA. YacTHUHAs U MOJHAS NOJISIpU3alKsl CBETA MPHU
OTPaKCHUU OT MOBEPXHOCTHU ITHUAJIEKTPUKA. YT0oa bprocrepa.

JIIK-4.

[IpeoGpa3zoBanue TUHEHHO MOISIPUIOBAHHOTO JIA3€PHOTO MyYKa B
HUPKYJISAPHO MOIspU30BaHHbIN MydoK. Kpucrannuyeckas azoast
wiactTuHka A/4. Tlnactunka A/2.

JIIK-5.

ITonsgpusanmnonnslie npusMsl Hukoisa, Bomtacrona. Ionspoun.

JUIK-6.

Nutepdepeniins moaspru30BaHHBIX BOJH. AHU30TPOIHBIC MIACTUHBI MEKTY
nosisiponaamu. Hasenennas annzorponus. @oroynpyrocrs.

JUIK-7.

Nurepdepennns ceera. Untepdepomerp Maiikenbcona ¢
MOHOXPOMAaTHYECKHUM (JIa3epHbIM) HCTOYHUKOM cBeTa. HTepdepenuus
chepruecKnx U INIOCKUX MOHOXpoMaTH4eckuX BoJiH. [lomockl paBHOM
TOJIIMHBI U PABHOTO HAKJIOHA B JIA3€PHOM H3JTyYEHUHU.

JITK-8.

WnTteppepomerp MaiikenbcoHa ¢ NpOTSKEHHBIM UICTOYHUKOM O€JIOTo CBETa.
D¢ deKTs MPOCTPAHCTBEHHON JIOKATU3AlMK TOJI0C. BiausHue BpeMeHHOM U
IIPOCTPAHCTBEHHON KOI€PEHTHOCTH.

JIIK-9.

NuTtepdpepennunonnsiii onblT KOHra ¢ na3zepHbIM U IPOTSKEHHBIM TEIIIOBBIM
HMCTOYHUKAMHM CBeTa. BiMsiHuE IpOCTpaHCTBEHHONW KOTEPEHTHOCTH.
(Mcnonp3oBanue cienuanbHOrO AU(PAKIMOHHOIO ONTHYECKOTO YIEMEHTA).

JUTK-10.

Judpaxius 1a3epHOro myyka cBeTa Ha KpyriioMm otBepcTuu. Judpakuus
Openens u Opaynrodepa (audpakuus OIUKHET0 U JATBHETO MOJIeH).
3onHas miactuaka Openens. JInnza Openenst.

JUIK-11.

Judpakius 1a3epHOro myyka Ha OJHOM U JABYX IIeNsX (Iudpakuus
®paynrodepa). JAudpakiinoHHbIe peleTKu B KPACHOM U 3€JICHOM JIa3€PHBIX
My4YKax cBeTa. AMIUIMTYHbIE, ()a30BbIe U OTpakarolue AUPPaKIIMOHHbIE
pemietku. OTHOMEPHBIE U IByXMEpPHbIE NU(PPAKIIOHHBIE PEHIETKH.
Oo6wemuas mudpaxuonHas pemerka. udpakuus bpoarra.
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JIAK-12. | JudpakuroHHble ONTHYECKHE 3JeMeHThI. [Ipomyckatoiue ronorpaMmMal.
I'onorpammsl Jlenuctoka. Pagyxubie ronorpammel. ['onorpapuueckas
UHTEPPEPOMETPHSL.

JIAK-13.| ducnepcus cBeta u BemiecTBa. Pa3ioxkeHnne mydyka 6einoro cBera Ha
CHeKTpalibHbIE cocTaBisitomue. [IperomieHne KpacHOTO U 3€JIEHOTO
JIA3€PHBIX MYYKOB CBETA.

JIAK-14. | PaccesHue cBeTa MyTHBIMM cpellaMu. PaccesiHue TuHenHO
IOJIIPU30BAHHOTO JIa3epHOro nydka. [lomsipusanus paccesHHOrO CBETa.

JIEKIIMOHHBIN IEMOHCTPALMOHHBIA KOMILICKC 0 ONITHKE B KOJJICKIIUU
HHCTUTYTA (PU3UKU:

JIJ14.1. | Ilonsspu3aTopsl U aHAIU3ATOPHI.

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

JI[14.3. | JIBoliHOE JIy4enpeaoMICHUE B HEKPUCTAIIIMYECKUX Telax.

JI[14.4. | [lonHOE BHYTpEHHEE OTPAKECHHUE.

JIJ14.5. | XpomaTuueckas NoJspu3aLmsl.

JIJ14.6. | cKkyccTBeHHass aHU30TPOIIHSL.

JIJ14.7. | bunpuzma ®@penens.

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

JIJ14.10. | dudpakuus oT OHON IIEIH.

JI14.11. | dudpakuus Ha Kparo dKpaHa.

JI14.12. | AndpakumoHHbIE PEIIETKH.

JI[14.13. | I'omorpamma.

9.2. JIabopaTopHOe MaTepUAJbHO-TeXHUYECKOe o0ecreyeHmne

[IpakThKy™m MO onTUKE 3aHMMAaeT nomerieHue B 70 M>. B MIPAaKTUKyMe pa3MEILECHbI
22 yCTaHOBKH JJisl BBIOJHEHUS 22 1a00paTOpHBIX padboT o GporomeTpuu, pusndeckon u
reoMeTpUYecKol onTHke. B ycTaHOBKAaxX MCHOJIb3yeTCs KaK KJIACCHMYECKOe ONTHUYECKOe
o0opy/i0BaHME, TaK U COBPEMEHHBIE ONTUYECKHUE YCTPOMCTBA U mpubopsl (oTorpaduu
YCTAaHOBOK M MPUOOPOB pa3MElIeHbl B y4eOHO-METOIUYECKMX PYKOBOJCTBAX K
nmabopaTopHbIM paboTam http://optics.sgu.ru/library/education/laboptics ).

KonnyecTBO ycTaHOBOK M IUJIOWIA[b IOMEIICHHS HE MO3BOJISIIOT peaan30BaTh
(bpoHTaIbHOE BBIMOJIHEHHE PAOOT MO TeMaM COAEpPKAHUS TUCHUIUIMHBI «ONTHKA».
[ToaToMy peanu3yercs OJHOBPEMEHHOE BBIMOJIHEHHE PabOT MO pa3Iu4HBIM pasjeiam
IUCHMIUIMHBL. Takas BO3MOXKHOCTh 0O€CleunBaeTcss JOCTATOYHO MOJAPOOHBIM U
UCYEPIBIBAIOUIUM  TEOPETHUYECKMM OMNHCAaHUEM B METOAMYECKHX PYKOBOJACTBaX
coJiepKaHus BceX J1abopaTopHbIX paboT mpakTUKyma. Bce MeToanueckrue pykoBOJICTBA K
nabopaTopHbIM paboTaM HUMEIOTCS 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 MPUOOPHI (PU3HMYECKOT0 MPAKTUKYMA 110 ONITHKE

IIpudopsI M YCTAHOBKH 10 F€OMETPUYECKON ONTHKE

Boibimiast onrtuyeckast CKaMbst ¢ OOJIBIITNM KOJUIMMAaTopoM — 2 YCTaHOBKH.
Mauas onTudeckasi ckambsi — 3 YCTaHOBKH.
3putenbHas Tpyda. Mukpocko.
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IIpnbopsl H yCTAaHOBKH 10 pe)paKTOMETPHH

Pedpaxromerp UPD-22.

Unrepdpepomerp JINP-2

IIpuGophl H YCTAHOBKH IO CHIEKTPOCKOIHH

CreKTpOroHuOMeTp.

Mounoxpomaropa YM-2.

IIpnGope! H yCTAHOBKH AJISl H3y4YeHUs] HHTepdepeHINH CBETA

[TpoOHbIe (3TAIOHHEBIE) CTEKIA

Muxpockon ¢ ycTpoHCTBOM I HaOMIOAEHHS B U3MEPEHUS HHTEP()EPEHIIHOHHBIX KOJIEI]
Hsrotona

HrTepdepomerp FOHra ¢ moynpoBoaHHKOBEIM JIa3epOM Ha MAJIOH ONTHYECKOH CKaMbe.
Hnreppepomerp IOHra ¢ mpoTsHKEHHBIM HCTOYHUKOM GEI0T0 cBeTa ¢ Au(paKIMOHHBIM
ONTHYECKUM JJIEMEHTOM C ABOMHOI MUKPOCTPYKTYpPOH.

HuTepdepomerp MaiikenbcoHa ¢ MOTYyIPOBOTHUKOBEIM JIA3€pOM

IIpu6ops! 1 yCTAHOBKH AJ H3ydYeHusi AHQPAKIHH CBETA

Manas ontuyeckas ckambs JUIs H3y4eHHs TU(paKIuy CBeTa Ha aMILUTUTYIHbIX ¥ (pa30BBIX

I (pPaKIUOHHBIX PEIIeTKaX.

VYcranoska 1 u3ydenus audpaxuun Openens u payrrodepa Ha KpyrioM OTBEPCTHUH.
VYcTaHOBKa € MOJTYyIPOBOJHUKOBBIM JIa3€pOM U 00BEMHOI rojorpagudeckoit audpakiuoHHOM
peLIeTKOM

IIpuGopnbl ¥ YCTAHOBKH VIS H3yYeHHs MOJISIPU3AIHH CBETA

[lonspumertp.

YcraHoBKa U1 HCCIIE0BaHMS JJUTUIITHYECKH TTOJIIPH30BAHHOTO CBETA.

IIpnGopsbl M yCTAHOBKH AJISl H3y4YeHHUsI NMOTJIOIIEHHUS CBETA

®otomerp IK-56IIM u O®M-56.
®dotomerp ®M-56.

IIporpamma cocraBieHa B cOOTBeTCTBHM C TpeboBanusMu ®PI'OC BO mo
HanpaBJIEHUIO IIOATOTOBKH 03.03.03 Pagnodusnka (npopuns
"UndopManHoOHHbIe TEXHOJOIHH H KOMIbIOTEPHOE MOJEJHPOBaHHE B
paanodusnke ")

ABTOp:
npodeccop kadeapsl ONTUKU ¥ 6HODOTOHUKH,
I.¢.-M.H., mpodeccop

1. PaGyxo

ITporpamMma akTyanu3upoBaHa U ofioOpeHa Ha 3aceiaHiu KadeAphl OITUKH U
O1OpOTOHUKH
ot 14 centsa6ps 2021 roxa, mpotokon Nel3/21.
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