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1. IlepeyeHnb MIaHUpPYeMBbIX Pe3y/JbTATOB 00y4eHHs] MO JUCIHUIJIHNHE, COOTHECEHHbIX C MJIAHHpPYe-
MBIMH Pe3yJIbTATAMH 0CBOeHHsI 00pa30BaTe/IbHOM MPOrpaMMBbl

Henbro ocBOGHHSI TUCHMILIMHBI SIBIISIETCS MMOATOTOBKA OOYHYAOIIMXCS K MPOEKTHO - KOHCTPYK-
TOPCKOM, HAYYHO-UCCIEA0BATENBCKON U MPOU3BOACTBEHHO-TEXHOJIOTMYECKON EATEeIbHOCTH [0 HAIpPaB-
aernto nmoarotoBku 12.03.02 OnToTexHUKA MOCPEACTBOM 0OecneueHus 3Tanos (pOPMHUPOBAHUS KOMIIE-
TeHUuH, npenycMoTpeHHbIx @I'OC, B yacTu nmpencTaBIeHHbIX HUXKE 3HAHUM, YMEHUN U HABBIKOB.

3agayamMu AUCHUNUIMHBI ABJSIETCSl HU3Y4YeHHE OCHOBHBIX TEOPETUYECKUX IMOJIOXKEHUM ONTUKH:
SHEPreTUKU CBETOBBIX MOJIEH, MPOXOXKACHHS CBETA Yepe3 IPaHuULly pa3zesna, OCHOBHBIX 3aKOHOB I€OMeET-
pUYECKOH U (PU3MUECKON ONTHKH, OCHOBHBIX XaPaKTEPUCTHK CBETOBOIO MOJIS, METOAOB MX pacueTa, Oc-
HOBHBIX ()OPMYJT LIBETOBBIX PACYETOB, PACIIPOCTPAHEHUS CBETOBBIX BOJH B U30TPOITHBIX 1 aHU3OTPOITHBIX
cpenax, OCHOBHBIX MOHATHH roJyorpadun, 1uppakuMOHHOH TeopuH (POPMUPOBAHUS ONTHYECKOTO H30-
OpaskeHus1, OCHOB (POTOMETPHH M KOJOPUMETPHH, SIBJICHUS MOJSIPU3ALNH, OOpeTeHne MOHUMAaHUs TPUH-
LIUTOB (POPMUPOBAHUS ONTHYECKOTO M300pakeHHss U (PaKTOPOB, ONMPENeNAOUINX ero KauecTBO, OOmmx
NPUHIUIOB MPOEKTUPOBAHUS ONTUYECKHX CUCTEM, OCHOBHBIX THUIOB abepparuii ONTUYECKUX CUCTEM U
Croco0OB UX KOPPEKIIUU.

JlucuurinHa HampaBjieHa Ha (OPMHUPOBAHME CIEAYIOIIHUX MPO(EeCCHOHANBHBIX KOMITETEHIIHA:
OIIK -4, TIK-4.

B pesyabTaTe H3y4eHHs] AHCLHHMIIJIMHBI CTYAEHT A0JIKEH:

00J1a1aTh: CIIOCOOHOCTBIO YUUTHIBATH COBPEMEHHbIE TEHACHLIUH PA3BUTHS TEXHHUKU U TEXHOJIO-
ruii B cBoel npodeccuonanbroi nesrenprocTr (OI1K-4),

CHOCOOHOCTBIO K HAJIA/IKe, HACTPOHKE, FOCTUPOBKE M OMBITHON MPOBEPKE ONTHYECKUX, ONITHKO-
3neKkTpoHHbIX npubdopos u cucreM (11K 4);

3HATB: COJEp)KaHUEe OCHOBHBIX HAIIPABJIEHUI Pa3BUTHSI OTEUECTBEHHOW M MUPOBOH HAyKu B 00-
nactu ontorexuuku (OIIK 4),

IpaBUJIa YCTPOMCTBA U OE30MACHOCTH BECHUS PabOT Ha 3JEKTPOYCTAHOBKAX, METOMBI M CIIOCOOBI
BEACHUS pabOT MpPH HaNAIKe, HACTPOUKE, FOCTUPOBKE U OIBITHOW MPOBEPKE OTHEJIbHBIX BHUAOB ONTHYE-
CKHUX, ONTHKO-3JIEKTPOHHBIX U JIA3€PHBIX MPHOOPOB U CHUCTEM B JJAOOPATOPHBIX YCIOBUAX M Ha OOBEKTAX
(IIK-4);

YMeTh: UCIOJb30BATh TEOPETUYECKNE U MPAKTUYECKUE 3HAHUS, KOTOPHIE HAXOAATCS Ha Iepeno-
BOM pyOexe HayKH M TeXHUKHU B oOnactu npodeccuonanpHo nestenbHocty (OITK-4),

MOJIb30BATHCS SKCIUTYaTALMOHHON NTOKyMEHTALUeH, MOCTaBIsAEMON C OTAEIbHbIMU BUAAMU ONTH-
YECKHX, ONTHKO-3JIEKTPOHHBIX U JIa3epHbIX prudopoB u cucteM (I1K-4);

BJIAJeTh: HABBIKAMHU AaHAJIN3a COBPEMEHHBIX ONTHYECKHUX W ONTHKO-3JIEKTPOHHBIX NMPUOOPOB U
cucteMm, 0060o0menus nepenosoro omnbita (OIIK 4),

NPAaKTUYECKUMU HaBBIKAMHM TPOBENEHUS MYCKO-HANIAQAOYHBIX PaloOT, HACTPOHKE, FOCTUPOBKE U
OTIBITHOM MPOBEPKE ONTHYECKUX, ONTHKO-3JIEKTPOHHBIX MPuOOpoB u cuctem (11K 4).

2. MecTO AMCHHUIIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucuunmnmnaa ocHoBbl ontuku (b1. b.17) otHocuTest k 6a30BOI YacTH LMKIIA AUCIUIUIMH 00pa3o-
BATEJIbHOW MPOrpaMMBbl TIOATOTOBKU OakanaBpoB 1o npodmmo ONTHKO-371eKTPOHHBIE TPUOOPHI U CHCTe-
mbl Hanpasierus 12.03.02 OnrtorexHuka. B cooTBercTBUM ¢ y4eOHBIM IIJJAHOM IO HAINpPaBJICHHIO
12.03.02 OnrorexHuka pucuuminHa "OcHOBBI oNTUKU" (HOPMHUPYET BbIIE YKAa3aHHbIE KOMITETEHLIUU
BMECTe ¢ OcCHOBomojararomumu nucruminaaMu; xumus (b1.6.8), snekTpoHnka u MUKpompoeccopHast
texuuka (b1.5.16).

3HaHUs, YMEHUs U HaBbIKY, NOJy4YeHHbIE CTYIEHTAMU B MpOLiecce U3y4eHUs TUCLUTIINHBI, SIBJIsA-
10Tcst 6azoi s n3yuenus aucuuruind: ¢usuku 2 (b1.B.O/1.7), mpuknannoit onruku (b1.5.20), cbopkn,
IOCTUPOBKHA M KOHTPOJISI ONTHUKO-3JIEKTPOHHBIX mpubopos (b1.B.JIB.6.2), a Taxke A MPOXOKACHUS
yuebnoii (b2.V.1), npomssoacreennoii (b.2.11.1) u npexmunomuoii (b.2.I1.3)npakTuk.
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3. O0beM AUCUMIUIMHBI B 3a4Y€THBIX €IHHULAX ¢ YKA3aHHEM KOJHYECTBA AKAAEMHUYECKHX YACOB,
BbIICJIEHHBIX HA KOHTAKTHYI0 padoTy o0ydammuxcs ¢ mnpemoaaBarteseM (M0 BHIAAM Y4YeOHBIX
3aHATHH) H HA CAMOCTOSITEILHYIO PA00Ty 00y4AIOIIUXCS:

AyauTopHasi padoTra

uk: JvcuunianHbl

YacTp nukina: basoBas CemecTtp

Ne mucummnmzb! o yuebHOMY bl1b. 17 4 cemectp 5 cemecTp
TUTAHY:

UYacos (Bcero) rmo yuebHOMY 288 144 144
TUIAHY:

TpynoemMkocTb B 3a4€TBIX 8 4 4
enununax (3ET)

Jlextmu (BET/ yacoB) 2 /36 0,5/18 0,5/18
IIpakTuyeckue 3aHATHUS 2/ 72 1/36 1/36
(3ET/gacoB)

Jlaboparopubsie pabotsr (3ET/ 2/ 36 0,5/18 0,5/18
4acOB)

OObeM caMOCTOSATEIBPHOU pa- 72 1/36 1/36
6ot mO y4eOHOMY TUIAHY

(BET/ yacoB Bcero)

Bun KOHTpOJIS -3K3aMeH 2/72 1/36 1/36

CamocTrosiTesibHasi padoTa CTyAeHTOB

Tpynoémkoctn, 3ET/49ac

Bua camocTosiTelbHOI padoThI CTYAEHTOB : EEDEE 3 BEMEETP
HsyueHne matepuasios JeKLIUI 0,25/9 9
IloaroroBka Kk NPaKTHYECKUM 3aHATHIM 0,25/9 9
IToproroska k 3amuTe JadopaTOpHOI paboThI 0,25/9 6
BeinmonHeHne pacueTHO-Tpaduueckoil padoThl (pacueTHOro 3aaa- 0,25/9
HUST)
BeinmosHeHHE KypcoBOro npoekra (padoTsl) - -
CamocTrosiTenpHOE H3y4eHUE TOTIOJHUTENBHBIX MaTEPUAJIOB - 2
IVCLUTUIMHBI (M3Y4eHHE JIUTEPATYPHBIX HCTOYHHUKOB)
IToaroToBka K KOHTPOJIBHBIM padoTaM
IloaroroBka K TECTUPOBAHUIO -
Bcero no Bugam y4eOHBIX 3aHITHH 36 36
IloaroroBka k 3K3amMeHy 36 36
Bcero: 72 72

4. Conep:kaHue AUCHHUIJIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM C YKA3aHHEM OTBEIEHHOr0 Ha HHUX
KOJIMYECTBA AKAJAEeMHUYECKHX H BUAOB YUeOHbIX 3aHATHIT
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4 cemecTp
Bunbl yueOHBIX 3aHATHIA, BKITIOYAs
Beero | CAMOCTOATENbHYTO paboty cTyneH-
/o Tembl AUCHUIINHEI ngOeB TOB, U TPYAOEMKOCTH (B Hacax)
Ha Te-
My B T.4.
gk | mp | mabd | CPC
HUHTEPAKT.
1 Tema Ne 1. Beegenue B kypc. OcHOBHBbIE 5,5 2 2 1,5 1
MOJIO’KeHHS H 3AKOHBbI ONTHKH
2 Tema Ne 2. DHepreTuxka cBeToBbIX moJieii: | 16,5 2 6 4 4.5
4 Tema Ne 3 Ocnoevr meopuu ceemogozo no- | 14 2 4 4 4
I
4 Tema Ne4 IIpoxoxkaeHue cBera yepes rpa- | 8 2 4 2 1
HHIIY pa3felia AByX Cpea
Tema Ne 5. OcHoBbl pusznonornyeckoii on- | 11,5 2 2 4 3,5
5 THKH - (PM3HOJIOTHYECKHE OCHOBBI LIBETO-
BOI'0 3pPeHHsI:
6 Tema Ne 6. OcHOBBI KOJIOpUMETPHH: 16,5 2 6 4 4.5 2
7 Tema Ne 7. OnTHKa AHU30TPOMHBIX Cpex: 10,5 2 6 2,3
8 Tema Ne 8. UckyccTBeHHAsi aHU30TPONMSA: 3,5 2 2 1S 2
9 Tema 9. OcHoBBbI rojiorpagun: 8 2 4 2 2
10 IToproroeka u 3amura adopatopHex pador | 3 2 1
4 BeimonHenne pacuerHo-rpaduueckoir pado- | 9 ]
Thl — pPACUETHOI'O 3aJaHusI
Bcero mo Buaam y4eOHBIX 3aHSITHH 108
18 | 36 | 18 36
5 IK3amMeH 36 36
Bcero no yueOHOMY mjiaHy 144 18 | 36 18 72

CoaeprxaHue no BUIaM y4eOHBIX 3aHSITHH

Tema 1. OcHOBHBIE MOJIOKEHHUA H 3AKOHBI ONITHKH

Jexknusa 1.
Llens, 3amauu, mpenMeT M3y4eHUs, OCHOBHOE CONEPIKaHUE M MOCTPOSHUE NUCLUIUTHHBL. Pa3nenbl

onTtuku. OCHOBHBIE 3aKOHBI U IPUHLUIIBI ONTUKH. ONTHYECKUH U APYTHe TUATIA30HbBI 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOMArHUTHAs U KBAHTOBAs IpUpoja ceeta (2 yaca)

IpakTuyeckoe 3ansitue 1: OCHOBHBIE 3aKOHBI M MPUHLUIIBI ONTHKH (2 Yaca).
CamocTosiTe1bHAsI paboTa: NOBTOPEHNE MAaTEPUANIOB JIEKLMUH, TOATOTOBKA K MPAKTHYECKOMY 3a-

Haturo (1.5 gaca). MisydeHue MaTepuajioB U BBITIOJHEHHE PACYETHOTO 3aaanust mo rpaduky (1 gac).
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Telcyumii KOHTPOJb: OMMPOC HA MPAKTUYCCKOM 3aHATUU OJIsI KOHTPOJIA YCBOCHUS NIPCABIAYIIETO
MaT€pHraja, KOHTPOJb BbIMIOJIHCHUA PAaCHETHOTO 3aJaHN.

Tema Ne 2. JHepreTuxka cBeTOBBIX MOJEH.

Jekyua 2. Jlyaucrast SHEPTUsI U SHEPTETUUECKUN MOTOK. PacripeneneHne M3IydeHus Mo CHEKTPY.
PenyuupoBanHblii mOTOK, cBeTOBOI MOTOK. Cuna cBera. [loBepXHOCTHAS TIOTHOCTH MOTOKA U3JIYYCHUSI.
SApxocts. PaBHOSIpKME m3TydaTenn. (2 Jaca).

IIpakTnueckoe 3ansaTHe 2: OnTuyeckue U3JIyuyeHUs. JHepreTudeckuil noTok. Temnaosoe u3iy4e-
Hue. (Pemenue 3amaq)(2 qaca).

IIpakTnyeckoe 3ansTue 3: Ceerosoii notok. Cuna ceera. [loBepXHOCTHAS MIIOTHOCTH MOTOKA
usnydenus. (Pemenue 3amayq) (2 gaca).

IpakTnyeckoe 3ausaTue 4. OceeneHHOCT. ApkocTh. PaBHOsIpKUe u3nyuatenu. (Pernenne 3anay)
(2 gaca).

JlaGopaTtopHas padora: omnpeneneHHne CBETOBOIO MOTOKA IO CBETOpACTIpENeIeHUIO (4 yaca).

CamocTrosiTesibHasi padoTa: MOBTOPEHNE MaTEPUAIOB JIEKLMI U MOJTOTOBKA K PAKTUYECKUM 3a-
HSTHSIM, BBITTOJIHEHHIO U 3amuTe JabopaTopHOi padotsl (4,5 yaca). BrimosHeHHe pacueTHOroO 3a0aHus
o rpaduxy (1 gac).

Texymmii KOHTPOJIb: OMPOC HA NMPAKTUYECKUX 3aHATUAX, KOHTPOJIb MOATOTOBKH K BBHITOJHEHUIO
nabopaTopHOl pabOThI, KOHTPOJIb BBITOJIHEHUST PACYETHOTO 3aIaHUSI.

Tema Ne 3. OcHOBBI T€OpPHUH CBETOBOI0 MOJISL.

Jlekuust 3. OCHOBBI TEOPUU CBETOBOTO MOJs: MHTErpanbHble XapaKTEPUCTHKH CBETOBOTO MOJISL.
CBeToBOI BEKTOp, CBETOBBIE JIMHHUH, CBETOBBIE TPYOKH (2 Haca).

IpakTHyeckoe 3ansaTue S. MHTErpanpHble XapaKTEPUCTUKH CBETOBOTO MMOJIS, peIieHue 3anad (2
qaca).

[IpakTuueckoe 3ansaTue 6. CBETOBOI BEKTOp, pemeHue 3aaa4 (2 yaca).

JlaGopaTopHasi padoTa: olleHKa OCBELIEHHOCTH pabouux MecT (4 Jaca).

CamocTosTeIbHAS padoTa: MOBTOPEHNE MATEPHAJIOB JIEKIIUI 1 MOATOTOBKA K MPAKTUYECKUM 3a-
HSITUSIM, TIOATOTOBKA K BBITIOJTHEHHIO JTabOpaTopHON padoThI(4 Yaca), BHIMOJHEHHUE PACYETHOTO 3aJaHHUS
(1 gac).

Texkymuii KOHTPOJIb: ONPOC HAa MPAKTHYECKUX 3aHITHAX, KOHTPOJb MOATOTOBKU K BBITOJHEHHIO
nabopaTtopHoil paboThI, KOHTPOJIb BBITIOJHEHHS PACYETHOTO 3aJaHHSL.

Tema Ne 4, [Ipoxo:kaeHne cBeTa Yepe3 rpaHUIly pas3aena ABYX Cpel.
Jlexkuus 4. OTpakeHue u NPOMyCKaHMs IMyyka Jydei (2 daca).

IpakTnyeckoe 3ansarue 7. OTpakeHUe U MPOMYCKAHUS My4Ka JIy4eid, peienHue 3aad4 (2 gaca).

IpakTnuyeckoe 3ansaTue 8. OTpakeHUe U MPOMyCKAHUS My4Ka JIy4eid, peienHue 3aaa4 (2 gaca).

CamocTrosiTesibHasi padoTa: MOBTOPEHHE MAaTEPUAIOB JIEKLUI U MOATOTOBKA K MPAKTUYECKUM 3a-
HATHSIM (2 9aca), BBIMOJIHEHHE pacueTHOTo 3ananus (14ac).

Texymnii KOHTPOJb: ONMPOC HA NMPAKTUYECKUX 3aHATUAX, KOHTPOJIb MOATOTOBKH K BBIOJHEHHUIO
nabopaTopHOl pabOThI, KOHTPOJIb BHIOJIHEHUST PACYETHOTO 3aIaHUSI.

Tema Ne S. OcHoBbI Gu3HOTOrHYECKONH ONTUKH - PU3HOTOrHYeCKHEe OCHOBBI LIBETOBOI0 3PEHUSsI:

Jlekuus S. CtpykTypa oprasa 3peHHs], ONTHYECKass U CBETOBOCIPUHUMAIOIAsl CUCTEMa IJIa3a.
XapakTepUCTUKH 3pUTEIBHOTO mporecca. L{peroomymenne (2 yaca).

IIpakTnueckoe 3anaTue 9. Onruyeckas cucreMa riasza. KonrpacTHast 4yBCTBUTEIbHOCTD, CBET-
nora (2 gaca).

JIaGopaTtopHasi pa6oTa: KOJMUECTBEHHOE OIpENeNieHHe IBeTa 00pa3LoB BU3YaJIbHBIM KOJOpPHU-
MeTpoM (4 gaca).
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CamocrosaTe/ibHAA PadoTa: MOBTOPEHHE MATEPHANIOB JIEKI[MI U MOATOTOBKA K MPAKTUYECKUM
3aHsaTHsM (3,5 yaca), BBIMOJIHEHUE pacyeTHOro 3ananus (1 Jac).

Texkyuiuii KOHTPOJIb: ONMPOC HA MPAKTUYECKOM 3aHATHH, KOHTPOJIb TIOATOTOBKH K BBITIOJTHEHUIO
nabopatopHOl pabOThI, KOHTPOJIb BBITOJIHEHUSI PACYETHOTO 3aIaHUSI.

Tema Ne 6. OcHOBBI KOJIOpUMETPHH.

Jlekuust Ne 6. OcHoBbl kosopuMmerprn: OCHOBHBIE TIOHATHS U onpeneseHus: L[BeT u ero kommo-
HeHThI. [[BeTOBOE ypaBHeHUe (2 Haca).

IIpakTnueckoe 3ansitue 10. OcHOBHbIE MOHATUS U ompeneneHus: konopumerpuu: Llser u ero
KOMITOHEHTHI. 1[BeToBOE ypaBHeHue (2 yaca).

IpakTuyeckoe 3ansitue 11. Konopumerpuueckue cuctemsl. L{Betosbie pacueTsl. (Pernenue 3a-
naq) (2 gaca).

IIpakTuyeckoe 3ansitue 12. I{BeToBbie pacuersl. (Pemenue 3agay) (2 vaca).

JlaGopaTopHnasi padora: onpenejeHre MBETa MPO3PAYHBIX OOPA3IOB MO UX CIEKTPAJbHBIM XapaKTe-

puctukam (4 4aca).

CamocrosiTeibHAsi pafdoTa: MOBTOPEHHE MATEPUANiOB JIEKUUI M MOATOTOBKA K MPAKTUYECKUM
3aHSATHSIM, TIOATOTOBKA K BBIMOJHEHHIO M 3aluTe J]abopaTopHOU paboThl (4,5 vaca), BHIMOJHEHUE pac-
yeTHOro 3ananus (1 gac).

Texkymuii KOHTPOJIb: ONPOC HA MPAKTHYECKUX 3aHITUSAX, KOHTPOJIb MOATOTOBKH K BBINOJHEHHUIO
nabopaTopHOil paboThI, KOHTPOJIb BBIIIOJHEHHST PACYETHOTO 3aJaHHSL.

Tema Ne 7. OnTHKa aHU30TPONHBIX CPeN.

Jlekuuss Ne 7. Ilonatue 06 aHM30TpOmHBIX cpenax. [IoBepXHOCTb BOJHBI (JIydeBasl) U IMOBEPX-
HOCTb HOpMmaned. Dmnuncoun Ppenens. Onruueckas UHAMKATpUca. PacnpeneneHue KpUCTAIIOB IO
(opMe MHANKATPUCHI (OTHOOCHBIE M JIBYOCHBIE KPUCTAJLIBI), TIO ONITHYECKOMY 3HaKy.(2 Haca).

IpakTHyeckoe 3anaTue 13. Aam3orponHsie cpenbl. [IoBEpXHOCTE BOJHBI (JIydeBast) U MOBEPX-
HOCTh HOpMaJieil. TlocTpoenne moBepxHOCTEH BOJIH O Ayutunicouny @penens (2 qaca).

IIpakTHueckoe 3ansaTue 14. /[soiiHoe nydenpenomnenue B kpucramiax. [locrpoenue I'roirenca
(2 gaca).

IpakTnuyeckoe 3ansarue 15. OnTudeckass nHIUKaTpuca. Pacnpenenenue KpucTayioB mo Gopme
UHIUKATPUCHI (OTHOOCHBIE U IBYOCHBIE KPUCTAJLIBI), IO ONTHYECKOMY 3HaKy. (Pernenue 3anay).

CamocrosiTesibHasi padoTa: NMOBTOPEHHE MaTepUANOB JIEKLUH U MOATNOTOBKA K MPaKTHUYECKUM
3aHATHSM (2,5 yaca), BBIMOJIHEHUE pacyeTHOro 3ananus (1 Jac).

Texymmii KOHTPOJIb: ONPOC HA NMPAKTUYECKOM 3aHATUH JUIsl KOHTPOJI YCBOEHUS IIPEIbIyLIEro
MaTepuasa, KOHTPOJb BBINOJHEHUS PACUETHOIO 3aJaHMsL.

Tema Ne 8. UckyccTBeHHAs1 aHM30TpONHUSI.

Jlekumsa 8. AHU3OTpPOMUS, BO3HUKAIOMAS B BelecTBe npu nedopmanuu. JIBOWHOE JIydenpenoM-
JICHHE B 3JIEKTPUIECKOM T10JI€ (AHU30TPOIHS, BOSHUKAIOIIAS B BELIECTBE MO NEHCTBHEM 3JIEKTPUIECKOTO
nosist). SABnenns Keppa, BbI3BaHHbIE 3JIEKTPUYECKIM TOJIEM MOIITHOTO UMITyJibCa cBeTa. [[BoitHOE yde-
npeioMIIeHEe B MarHUTHOM TtioJie (siBjieane KoTtoH-MyTtoHa) (2 yaca).

IpakTnyeckoe 3ansarue 16. MckyccTBeHHas aHU30Tponus (pemenue 3aaa4) (2 daca).

CamocTosTeIbHAA PadoTa: NMOBTOPEHHE MATEPHANIOB JIEKIUH U MOATOTOBKA K MPAKTUYECKUM
3aaATUsAM (1,5 "aca), BeimosHeHHE pacueTHOro 3aaanus (1 Jac).

Texkymuii KOHTPOJIb: ONPOC HA MPAKTHUECKOM 3aHITUU U KOHTPOJIS YCBOCHUS MPEABIAYIIErO
MarepHasa, KOHTPOJIb BBITIOJHEHNSI PACIETHOTO 33aHUsI.

Tema 9. OcHoBbl rosorpaguu.
Jlekuus 9. OcHoBbI rosorpaduu. (2 yaca).



Pabouas npozpamma oucyunmunvr 51.5.17
OcHosbi onmuku

CHMONSHTRMGR
( DUITAAT
7

IpakTuyeckoe 3ansitue 17. Ipuniuns! ronorpaduu. ['onorpamma Touku. OObEMHOCTD TOJIOTPA-

¢duuecknx nzobpaxenuii. Boccranosnenue nzobpaxkenuii. Kauectso ronorpadpuiaecknx n3o00pakeHui.
L{BeTHbIe TonorpamMmbl. Konmposanue rosorpamm. (2 gaca).

[paxkTuueckoe 3ansaTue 18. Pemenue 3anay. (2 gaca)
JlabopaTopHoe 3aHsTHE: 3aIIMTA Ja0opaTOPHBIX padoT (2 yaca).
CamocrosiTesibHAsE padoTa: MOBTOPEHHE MATEPUANIOB JICKIIUH M MOATOTOBKA K MPAKTHYECKUM

3aaATUsM (3 daca), OpopmiieHre NOACHUTENPHON 3aMCKH K pacueTHOMY 3aaaHuto (1 Jac).

Telcyumii KOHTPOJb: OIIPOC HA MPAKTUYCCKOM 3aHATUN IJId KOHTPOJIA YCBOCHUSA MPEABIAYLLECTO

MarepHasa, 3aumuTa Ja00opaTopHOil padoThl, KOHTPOJIb BBITIOJHEHUS PACUETHOTO 33aHN.

YacTe NpakTHYECKUX 3aHATUH U Ja00OPaTOPHBIX pabOT BHITIOJIHAETCS B HHTEPAKTUBHOMN (hopMme.

S cemecTp
PacnpenesieHue Tpya10eMKOCTH AUCHUILIMHBI IO BUAAM Y4e0OHOH padoThl
Pazmennl Bce- Bunbl y4eOHBIX 3aHATHI, BKIIIOYAash CaMo-
Ne JIMCLIUTITNHBL ro CTOSAITENIbHYIO pabOTy CTYAEHTOB, U TPYHOEM-
/11 4acoB| KOCTb (B Hacax)
Ha Jx | Ilp JI6 CPCB T u
TeMY MHTEPAaKT.
1 | Tema Nel. OcHOBBI reomMeTpuU4ecKoOi 34 6 12 4 12 1
ONTHUKHU
2 | Tema Ne 2. MneanbHble U peasbHbIE 34 6 12 4 12 1
ONTUYECKHUE CUCTEMBbI
3 | Tema Ne 3. JIudpakiimoHHBIE SIBICHHUS 16 2 6 4 4 1
B OC. Kpurepuu kauecrsa OC
4 | Tema No 4. DHepreTuueckue COOTHO- 24 4 6 6 8 1
menusi B OC
Bcero mo Bungam y4eOHBIX 3aHITHIA, 4aCOB 18 36 18 36 4

CoaeprxaHue TUCHHUIINHBI 10 BUAAM Y4eOHBIX 3aHATHI
Tema 1. OcHOBBI FreOMETPUUECKON ONTUKU

Jlexkuus 1.1. 'eomerpuyeckast TeOpUsl ONTUYECKUX H300paKeHHH. 3aKOHbI T€OMETPHYECKON ONTH-
ku. [Ipenomienue 1 oTpakeHne MEPUANOHABHBIX Jy4el chepruiecKkoil MOBEPXHOCTHIO.

Jlexkuus 1.2. MuBapuantel AGOe n nx cBoiictBa. @oKychl U (POKYCHbIE PACCTOSHHUSI ONTHYECKUX
MOBEPXHOCTEN.

Jlexkuus 1.3. [lapakcuanbHble, HyJeBblE U NEHCTBUTENbHBIC Jyuu. Aceprueckne MOBEPXHOCTH.
3aKOH MPeJIOMIICHHUS B BEKTOPHOH (hopMe U ero MpUMEeHEHHE.

IpakTuuyeckoe 3ansaTue 1. [Ipumenenne naBapuanToB AGOe I pacueTa AEHCTBUTENBHBIX U Ma-
PaKCHAJIbHBIX JTy4eH.

IIpakTHuyeckoe 3ansaTHE 2. Brrunicnerne GOKyCHBIX pACCTOSHUI MPENTOMIISIOIINX M OTPAKAFOIINX
MOBEPXHOCTEH. ATUTAHATHYECKHE TOUKH C(HEPUIECKON MPENTOMIISIONIEH TOBEPXHOCTH.
IpakTuyeckoe 3ansitue 3. [Ipumenenue Gpopmys yriioB v BBICOT [UIs pacyeTa HyJIEBbIX JIyUeH.
IIpakTuyeckoe 3ansaTue 4. [IpenomieHue u oTpaxeHue Jydend Ha MJIOCKON MOBEPXHOCTH.
IIpakTHyeckoe 3ansaTHe S. [Ipenomnenne y3kux My4koB Jy4ei.

IpakTuyeckoe 3ansaTue 6. Chepuueckue MUH3BI U 3epkana. KOHCTPYKTHBHBIE U ONTHYECKHE Ta-
pamMeTpel.

Jla6opaTopuas padora 1. Monenuposanue chepudecknx JuH3 Ha DBM.

CamocrosrenbHas padora. [IpaBuna 3HakoB. HWHBapmantel AGOe it NeHCTBUTENBHBIX U Mapa-
KCHaJIbHBIX Jyuel. MaTtpuuHoe onucanue 3anad pacuera jgydeit B OC. Ilpenomnenune y3kux mydkos
nyuel. lloHsaTue acturmatusma.

ITonroroBka oTuéra no nadoparopHoii padoTe, MOATOTOBKA K €€ 3aIlUTe.
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Texkymuii KOHTPOJIb - ONPOC MPH AOIMYCKE K paboTe, KOHTPOJIb PE3YJIbTATOB BBITIOJTHEHUS paboThl,
3ammuTa OTUéTa 1Mo JTabopaTopHoit padoTe.

Tema 2. UneanbHble U pealibHbIE ONTHYECKUE CUCTEMBI
Jlexknus 2.1. Uneanpnas OC. KapauHaabHbIe 5JIEMEHTBI U SKBUBAJIGHTHbIE cXeMbl uaeaibHbix OC.
CroiicTBa rnaBHBIX U GOKANBHBIX ydei. I'padraeckiie MeToapl NOCTpoeHNs H300paKEHHH.
Jlexums 2.2. Teopus uaeanpHoit OC. @opMyJibl YIJIOB U BBICOT U UX IPUMEHEHHUE.
Jlekuus 2.3. Ha3znauenne u tunel auadparm B OC. AneprypHas, mojeBas U BUHbETHPYIOLIAS
nradparMbl, BXOOHOH M BBIXOJHOMN 3payky, yriioBoe u juHeiHoe moinst OC.
Jlexums 2.4, Tlonstue u obiue ceenenust o0 adeppanusix. BonHOBbIE U reomeTpudeckue adeppa-
LIUHM, MOHOXPOMATHYECKHE M XPOMATHUECKHE adeppaLuy; TONepeYHbIe U POIOJIbHBIE adeppannu.
IpakTuyeckoe 3anstue 1. [Toctpoenne n anann3 skBuBaneHTHbIX cxeM OC. I'papuueckue mo-
crpoenust uzodpaxennii 8 OC.
IpakTuyeckoe 3ansitue 2. [Ipumenerne popmyn HetotoHa u ["aycca st perneHus 3agayd CHHTE3
u a"amusa OC.
IpakTuyeckoe 3ansitue 3. Onpenenenue quadparm, 3pavkoB, YIIIOBLIX U THHEHHBIX moJsieii B OC.
IIpakTnueckoe 3ansitue 4. Mccnenosanue Bo3moskHocTel 2-xkomnoHeHTHbIXx OC: TC Kemniepa,
TC l'anunest, MUKpOCKOTIA.
IIpakTHyeckoe 3anaTHE S. Pelienne 3aga4un axpoOMaTU3alun 2-XJIMH30BOIO KOMIIOHEHTA.
HpakTuyeckoe 3ansTue 6. Ocratounsie abeppauuu OC u ux rpadudeckoe NpencTaBieHue.

JlaGopaTopunas padora 2. N3mepeHue (HOKYCHBIX PACCTOSHUI UM pa3pernaroneil criocoOHOCTH

cpeprudecKkux JIMH3.
CamocrositenbHas pabora. Teopus uneansHoit OC. [IsyxxkommnonenTHeie OC u ux cpoiictsa. Ilo-
HSTHE W MPUHLOUIBI pacdyera abeppauuii: cheprueckoil, MEpUANOHAIBLHON KOMBI, aCTUIMaTH3Ma,
KPUBHU3HBI TIOBEPXHOCTH H300pa’K€HUS] U AUCTOPCUU. YCJIOBUS axpOMATHU3ALUU 2-X JIMH30BOTO
KOMIIOHEHTA.

Texymmii KOHTPOJb - ONPOC Nepes JeKLuel Ui KOHTPOJIsl YCBOEHUS MpeAbIAYIIero MaTepua-
Ja, ONpPOC MPHU JOIMYyCKe K padoTe, KOHTPOJIb PE3YJIbTATOB BIMOJIHEHUS! PaOOThI, 3aIUTa OTYETA MO
naboparoproii padore.

Tema 3. [luppakunonnsie sssnenns B OC. Kpurepuu xauecrsa OC
Jlekumsa 3.1. /{udpakimoHHbIe SBJIEHUS B onTU4Yecknx cucremax. Judpakumonnas teopus ¢op-
MUPOBAHMSI ONTUYECKOTO M300paxkenns. Kpurepuu kauecTsa ONTHYECKOTO H300PaKEHHSL.
IpakTHyeckoe 3ansiTue 1. Berancnenne napamerpos Au(ppakIMOHHON KaPTUHBL
HpakTuyeckoe 3ansiTue 2. [[pUHINIIBI MOCTPOSHHUS U CXEMbl HHTEPPEPOMETPOB.
IpakTnueckoe 3ausaTue 3. Ouenka paspemaronieii cnocodrHoctu OC.
JlaGopaTopuas padora 3. W3mepeHue napamerpos U(PPaKIIMOHHON PELIETKH

CamocTosnTeibHasn padora. [lapamerpsl U XapaKTePUCTUKU OU(PPAKIUOHHBIX PELIETOK; CXEMBI

CHEKTPAIbHBIX MPUOOPOB C TUPPAKLIIUOHHBIMU PEIIETKAMH.

IToproroska oTuéra mo nadopaTopHOi paboTe U MOATOTOBKA K €€ 3aLIUTe

Texkymuii KOHTPOJIb - ONIPOC Mepen JEKIUEH AJsl KOHTPOJISl YCBOCHUS MPEAbIAyLIEro MaTeprana,

OTIPOC TPH JIOTyCKe K paboTe, KOHTPOJIb PE3YJIbTATOB BBIMOJIHEHHS pabOTHI, 3al1UTa OTUETA TI0 Jia-

OopatopHoii padoTe.

Tema 4. Jnepreruueckue coorHomenusi B OC

Jlexuus 4.1. YpaBHeHune cBeToBbIxX 0TOKOB. [loTepu notoka nznydenus 8 OC.

Jlekums 4.2. PacueT 0CBEIIEHHOCTH B OCEBOH M BHEOCEBOU TOUKax n3obpaxkennu uaeanbHoi OC.
IIpakTnuyeckoe 3ansaTue 1. AHanu3 ypaBHEHUS CBETOBBLIX MIOTOKOB U MCCIEAOBAaHNE YaCTHBIX pe-
LIEHU.

IIpakTHyeckoe 3ansiTHe 2. PacueTHbIe OLIEHKU COCTABIAOLINX MToTephb notoka B OC.
IIpakTuueckoe 3ansiTue 3. Pemenue 3amay pacyera moToka, najgarouero Ha BxoaHou 3padok OC
OT UCTOYHHUKOB H3JTyYEHHsI PA3HBIX TUIIOB, U OCBEIEHHOCTH H300pa’KEeHHH.
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JlaGopaTopuas pa6ora 4. M3mepenue koddduiireHTa nponyckaHus U [BeTonepenadn oObeKTH-
Ba.
CamocrosiTesibHas paGora. M3yueHue NONOIHUTEIbHON JIUTEPATypPbl IO MaTepHally JEKLUH.
IToproroska oTuéra o sadopaTopHOi paboTe U MOATOTOBKA K €€ 3alIUTe
Texkymuii KOHTPOJIb - ONPOC MEPE JEKUHUEHN IJIs1 KOHTPOJS YCBOCHUS MPEABbIIYIIEro MaTepuaia,
OTPOC TPH AOMYyCKe K paboTe, KOHTPOJb PE3yJbTATOB BBITIOJHEHHsS padoThl, 3aIuTa OTYETA IO
naboparopHoii padore.
YacTh MpakTUYECKUX 3aHATUN U JTA0OPATOPHBIX pabOT BBITIOJIHSIFOTCS B MHTEPAKTUBHOM PEKUME.
Coaepxanue pacueTHO-rpaduueckoii padoTbI:

CopneprxaHue U BApUAHTBI PACUETHO - rpadudeckoil padboTsl (pacyeTHOro 3aJaHHs), BBIIOJIHIEMOH CTy-
IEHTaMU B 4 CEMECTpe NPEACTABICHO B METOAMYECKUX YKA3aHUSIX K PACUETHOMY 3aaHHIO;

Bperranosa JIH. Ceerosoe noste. LgeToBbie pacueTsl. MeTomdeckue yka3aHusl K paCUeTHOMY 3aJaHUIO TI0 KypCy
"OcHosb! orrukn''. — CmoneHck: PUO dumana MO B r. Cymonercke, 2014.— 80 ¢.

IIpumep BapuaHTa pacyeTHOro 3aJaAHUSI:

Q2
2
h:
30°
N A
45
az
I
Nen HaumeHoBaHue 3aaaHuA Cpok BbINOJI-
/m HEHUA
1. Onpenenenue YHepreTH4YeCKUX U CBETOBBIX XAPAKTEPUCTHK
HCTOYHHKOB CBeTa
1.1. IIo 3amaHHOMY CHEKTPAJIBbHOMY PACHPEAECTIEHUIO ONPEAETUTD 3 yueOHas He-

sHeprerudeckuil O u cBeTOBON Py MOTOKHU PABHOSIPKOTO MCTOY- | A€
HUKa HU3JIy4eHUs], pACIOJIOKEHHOTO B TOUKe Qg

1.2. ITo HalinenHOMy 3HaueHHr0 Py onpenenuTs CBETUMOCTE My 4 yueOHast He-
U SIpKOCTb Ly; MCTOYHMKA CBETA, PACHOJIOKEHHOTO B Touke Q ;. nenst
1.3. IIo 3amaHHOMY CHEKTPAJIBHOMY PACHpPENETIEHUI0 ONPEAETUTh 4 yueOHast He-

sHepretuueckuii P.; u cBeToBON Py MOTOKU PABHOSPKOTO MC- | AENS
TOYHUKA U3JIYYCHUS], PACTIONOKEHHOTO B TOUKE Q 2

1.4 Ilo HalinenHOMYy 3HaueHHIO Dy, ONpenenuTb CBETUMOCTE My, 4 yueOHast He-
U SIpKOCTb Ly, NCTOUHUKA CBETA, PACIIOJIOKEHHOTO B TOUKE Q 5. nens

p. 8 OnpeneneHue HHTErpajJbHBIX XAPAKTEPHCTHK CBETOBOIO
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2.1 Onpenennuth OCBEIIEHHOCTb YKa3aHHOU miockocTH P (puc. 1), 5 yuebHas He-
TOPU30HTAJIBHON, BEPTUKAJIBbHON MJIOCKOCTEH MPU OCBELIEHUH UX | AeNs

CBETOM PABHOSIPKUX MCTOYHUKOB W3JYYEHHS], PACTIOJIOKEHHBIX B
toukax Q1 u Q ,. [Iponyckanue (oTpaxkenue) cserodunbTpa (mo-
BEPXHOCTH) A CUUTATh HANPABJIEHHBIM, HECEJICKTUBHBIM.

2.2. Onpenenutb UHTErpaNIbHbIE XapaKTEPUCTUKN CBETOBOIO MOJIS 6 yuebHas He-
B TOUKe b OT HCTOYHUKOB M3JTyueHHUs PaCMOJIOKEHHBIX B TOUKax Q | mens

1 1 Q2! Eoz, Eugn, By

3 Pacder BETOBBIX XAPAKTEPHCTHK H3JIY4YE€HHSI, OTPAKEH-

Horo AudPys3Hoii noBepxHocToio P, nomemenHoi B Touky b.

3.1. Paccunrate et auddysHoit nosepxHoctu P. Koadpduument 10 yuebnas He-
oTpaxkeHusl NMpUHATL paBHbIM 0,9. 3amucaTh LIBETOBOE YpaBHEHUE | Jes
U3JIy4EHUS], OTPAKEHHOTO STON MOBEPXHOCTBIO.

3.2. Onpenenutb YHUCTOTY MOJYYEHHOIO I[BETA U €ro JIOMUHU- 12 yuebnas He-
PYIOLIYIO IJIMHY BOJHBI IO OTHOLIEHUIO K UCTOYHUKY "E" nenst
OdopMHUTh IOSICHUTETBHYIO 3aIMHCKY 14 yueOHast He-
nens
Tabnuua 1
HcxonHble naHHBIE K pacue€THOMY 3aJaHUIO
Dl,CM DQ,CM HQ,CM hl,M a;,M hl,M dz,M Ps T (Del (Dez
Bt | Bt
10 3 15 4 3 3 4 0.9 0,7 40 20

Ipumepsl 3ama4, pemaeMbIX HA NPAKTHYECKHUX 3aHATHAX (COOTBETCTBYHT 3agadyam
NPUWJIAraeMbixX K 3K3aMeHALNOHHBIM OuyieTam nmo gucuuiuinge ""OcHoBbl onTukn'') B 4 cemecTpe:

3apaua 1l

JIroMuHeCHieHTHAsT LUIMHAPHUYECKast JlaMmmna auaMmerpoM 2,5 ¢cMm u aiuuHou 40 cMm co3gaer Ha
paccTosHUM 5 M B HampaBJeHUM, MEPHEHIUKYJSIPHOM OCH, OcBelleHHOCTb | nk. Cuuras namiy
PaBHOSAPKUM HM3JIy4aTesieM, ONPEAEIUTb CUITy CBETa B JAHHOM HAMPAaBICHUH, IPKOCTb U CBETUMOCTb.

3apnaua 2

Onpenenutb CTeNeHb MONAPU3ALINN MyUKa Jydell €CTeCTBEHHOIO CBETa, OTPAKEHHOTO CTEKJISSHHOM

MJIOCKOTNIAPAIIENbHON TUIACTUHKOM € MOKa3aTeseM npejaoMiieHns # = 1,55, Yron nageHus nydka jiydei 7
=32°,

3apaua 3

Omnpenenutb K03(GGUIIMEHT MPOITYCKAHUS CTEKITHHON MPU3MBI ITPU MEPICHANKYJIPHOM TaeHUN
Jy4yell eCTeCTBEHHOI'O CBETa Ha cepeluHy CcTekisiHHONW npusMbl AB. Ilokasarenem npenomiieHus Mare-
puana npusmsel n = 1,55, mpo3pavyHOCTb CTEKJIA MPU3IMBI 7=0,99 cm’! Pazmepr! npusmel: AB = BC =5
CM.

3anaua 4

Kak m3mensrcs notepu, eciau npusmy ABC 3amenuts neymst npusmamu ACD u DCB (AC =CB =
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5 cMm). Bce Tpu mpu3MBl BBINOJIHEHBI M3 CTEKJA € MOKa3aTejeM mpenomiieHus n = 1,55, mpo3pauHocThb
CTEKJIa IIPU3MBI 7=0,99 cm”

3apaya S

PaBHOSsIpKHIT UCTOYHMK H3JydeHUs B opMe IM1apa quameTrpoM d = 6 MM MMEET CBETUMOCTb M =

3,53 10° nm/m’.
Omnpenenure ocBemeHHOCTs B T. A (H=5 M, a=5 M). a)MHHUMAaJNbHYIO, O)MaKCHUMAJBHYIO,
B)TOPU30HTAIBHYIO.

3anaua 6

Paccunraiite k03(pPUIIMEHT MPONMYCKaHUS IJIOCKOTAPAISTbHON IJIACTUHKU TPU MEPIEeHONKY-
JISIPHOM MaJIeHUN HENOJIAPU30BAHHOTO CBETA.

IIpozpaunocts nuacTuHku 1'=0,997 cM, Tommmnea 3 cM, = 1,5,

3apaua 7

PaBrOsipkmii n3nydarens B popMe BEPTUKAIBHO PACIIOJIOKEHHOTO LMIMHAPA (C TEMHBIMH OCHO-
BaHUsIMH) oceeraer nuddysHyro miactuaky B T. A (p=0,8). Onpenenuts ApKOCTh IUIACTUHKH, €CIIH CBe-
TOBOHW NMOTOK, M3jydaeMmblii TUIUHAPOM 300 M. McTOYHMK M3My4eHus: O OTHOLIEHUIO K TOYKE pacyera
MO>KHO MPUHATH 32 TOUEYHbIH.

h=3m b=4wm

3apnaua 8

EcrecTBEHHBIN CBET MaaeT HAa CTEKJIIHHYIO TUIOCKOMAPAIUIENbHYIO TUIACTUHKY MO yriioM i=30°.
Onpenenutb MOTEpU Ha OTpakeHHe OT JBYX rpaHed muacTuHku. Ilokasatenp mpenomiieHus CTekia
n=1,53. TlornoimeHuem CBeTa B IJIACTHHKE TIpeHeOpeYb.

3apaua 9

PaBHOsIpkMIT 1mIap M [OUCK U3JIy4alOT OAWHAKOBbIE CBETOBble NOTOKH Dp=D,=6280 mm.
Omnpenenute TOPU30OHTANBHYIO OCBELIEHHOCTD, CO37IaBaEMyI0 HCTOUHUKAaMH B Touke b, eciit h=b=4 M, a =
3 M. O0a HCTOYHUKA OTHOCUTENBHO TOUYKH b MOJKHO CUMTATh TOUEYHBIMH.

3angauya 10

Hznyuenune umeer koopauHatel upeta [X] = 2; [Y] = 3; [Z]=2. Onpenenute SpKOCTHBII
k03(ppuLMeHT, KOOpAMHATHI LBETHOCTH B cucTeMe XVZ, 4YHCTOTy IIB€Ta M I[BETOBOH TOH 3TOrO
U3JIy4EeHHs! TI0 OTHOLIEHHIO K UICTOUHUKY B.

3apgauya 11

CeeroBoil nmotok ucrouHuka csera P=1000 nam. M3nydyeHune 5TOro MCTOYHMKA UMEET LIBETOBOM
TOH A = 0,54 MkM 1 ynctoty 1Bera p=0,7 MO OTHOIIEHUIO K UCTOUYHUKY 4. 3anuIInTe IBETOBBIE YPaBHE-
HUS U3Jy4eHUs] 3TOr0 UCTOYHHUKA B cucteme XV7Z .

3agaua 12
Huddys3Ho oTpakaromas cBeT Oenast rmiacTHHKa uMeeT oceemeHHocTh E = 4300 ik u ko3ddurm-

eHT oTpaxkeHus p = 0,8. [lmacTuHka OTpakaeT HECEJIEKTUBHO U3JIy4eHHUs BUIMUMOM 4acTu crnektpa. Liser
WU3JIy4eHHUs] MCTOYHHMKA CBETA, OCBELIAIOLIErOo IIJIACTUHKY, OIHCHIBAETCS LBETOBBIM YpPaBHEHUEM
F=5X+2Y+3Z. Spxocts ocHOBHOTO BeTa L=683K1 M.

1. 3anuinuTe 1IBETOBOE YpaBHEHHE OTPAKEHHOTO OT IJIACTUHKHU U3Jy4eHUs B cucteMe XV7Z

2. OnpenenuTe YUCTOTY LIBETA U LBETOBON TOH OTPA’KEHHOTO OT IUJIACTUHKH U3JIy4EHUs MO OTHOLIe-
HUIO K UCTOYHUKY C.

3amaua 13
HSBGCTHBI KOOpI[I/IHaTbI IIBETHOCTHU U ﬂpKOCTI/I I[BYX I/ISJIy‘{eHPIfII

x1=0,1; y1=0,2; L1=2740kx'M;

2

x=0,2; y2=0,3; L, =1366 xa m™.
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Ornpenenure KOOPAUHATHI LIBETHOCTU CMECH 3TUX M3JTyUEHUH.

3anaua 14

JlBa HMCTOYHUKA CBETAa OCBEIIAOT YYaCTOK MOBEPXHOCTH TaK, YTO H3JIyYEHHUs] HCTOYHUKOB,
OTPaKEHHBIE OT 3TOTO y4acTKa MOBEPXHOCTH, UMEIOT koopauHatel neta: [X]1=3; [Y], =2; [Z]: = 1; [X]2
=1, [Y]:=2; [Z] = 3. DTH KOOpPAMHATHI [IBETA ONPEAEICHBI PH OCHOBHBIX I{BETAX (K1 * M),

3apaua 15
HcTouHuk cBeTa MMeeT JTMHEHYATHIH CIIEKTP U M3JIy4aeT MOTOKU C JUTMHAMH BOJH A = 0,54 MKM 1

A= 0,6 mxm. OmipenenuTe KOOPAWMHATHI [IBETHOCTH M3JIYYCHHS STOTO UCTOYHHUKA, €CITU H3BECTHBI SPKO-
cTH ero jquHuii Ly = lOOKz[-M'2 nl,= 300K;['M'2.

3agaua 16

Ornpenenure KOOPAUHATHI LIBETHOCTH CMECH JIBYX MOHOXPOMATHYECKUX H3JTyUYE€HUM, €CJIU UX CBE-
TOBbIE IOTOKH D) = @;,=680 M u 1uIHBI BOJH A= 0,54 MKM 1 A,=0,6MKM.

3agaua 17
Onpez[em/ITe KOOpI[I/IHaTbI OBETHOCTH U 3HepFeTI/I"IeCKI/1ﬁ IIOTOK CMECHU I[BYX OI[HOpOI[HbIX I/ISJ'Iy-

YEHUH, €CJIH U3BECTHBI UX CBETOBBIE MOTOKH U JUTHHBI BOJH: Dy = 683 m; Dyy,=13667m; A =0,555MKMm;
A=0,65MKM.

3anaua 18

HcTouHHK U3My4eHUN UMeeT JTUHENYaThlld CIIEKTP, MOHOXPOMATHYECKHE DHEPreTU4eCKUue MoTo-
KM JIMHKUH u3BeCTHBI: Py =1 BT, @2 =2 Bt Ay = 0,640 Mxm; A, =0, 500 MKM.

Onpenenure LUBETHOCTh M3Jy4YEHUS 3TOTO MCTOYHHMKA. HamuimuTe 1BETOBOE YPaBHEHHE 3TOTO
W3JTyYEHHUS].

3agaua 19
Ha Oenyro moBepXHOCTh MamaeT CBETOBOH MOTOK OT HMCTOYHHKOB A (@, = 5 nm) u B(Dp=8

aM). Onpenenute KOOPAMHATHI BETHOCTH OTPAKEHHOTO OT 3TOW MOBEPXHOCTH M3NydeHus. benas mo-
BEPXHOCTb OTPAKaeT CBETOBOH MOTOK HECENEKTUBHO W MMeeT koa(pduuumeHT orpakenuss p=0,8. Ila-
JAIOIIMH MOTOK PACHPEAENAETCA MO NOBEPXHOCTH PABHOMEPHO.

3anaua 20
K ceroBomy notoky mcrounuka A @, = 68 300 nmm noGaBnseTcsi MOHOXPOMATHUECKUH JTy4dH-

ctbiil MOTOK @ =100 Bt (A=0,47 Mxm). Onpenenure 4UCTOTY LIBETA, JOMUHHUPYIOLIYIO UTMHY BOJIHBI TI0
OTHOIIEHHIO K UCTOYHHUKY C M CBETOBON MOTOK CMECH 3THX H3JTyUEHH.

3agaua 21
PaBHOSIpKHIT NCTOYHHK M3JIy4eHUs B (POpME AUCKA U3YYaeT B HANPABJICHUH, MEPIICHANKYISIPHOM

€ro IUIOCKOCTH, crity cBeTa lp = 10ka. 3anuimmnTe 1BETOBOE ypaBHEHUE M3JIyUEHUS TAKOTO HUCTOYHUKA,
€CJIM KOOPAMHATHI LIBETHOCTHU 3TOr0 u3iaydyeHus x=0,3; y=0,3.

3anaua 22
PaBrOsIpKHiT MCTOUHUK cBeTa B (opMe AMCKA TUAMETPOM | CM H3JIydaeT CBETOBOH MOTOK

@®,=6310 1M 1 umeer koopauHaThl BETHOCTH X = 0,3; y = 0,4. 3anumiuTe 1BETOBbIE YPABHEHHS 3TOTO
U3JTy4eHUs], BhIpa)kasi OCHOBHBIE IBETA: a) B JIIOMEHax; 0) B KaH/eIaxX Ha KBAAPATHBIA METP.

3agaua 23
PaBHOSIpKHIT HCTOYHHUK CBeTa B (OpME LIIIMHAPA M3JIy4aeT B MOHOXPOMATHYECKUX IOTOKA C

mnmuHaM#u BOJH M=0,5 MkM u A,=0,6mMkM. Cuiia cBera B HampaBlIeHHH, NEPIIEHIUKYISIPHOM OCH IH-
JUHApPA, COOTBETCTBEHHO paBHa Iy = 20 xa u I;; = 40 xa. Onpeaennure KOOPAUHATHI [IBETHOCTH U3JTy4e-
HUs LWINHAPA U 3aMULINTE [IBETOBOE YPABHEHUE 3TOTO U3JTyYEHUS.

3anaua 24
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Pabouas npozpamma oucyunmunvr 51.5.17 ‘ \M\ )
Ocnosvl onmuxu M§ " )

Ha noBepxHOCTB €O ceKTpaNbHBIMU KO3 PUIHEHTaMH OTpaskeHus p;; = 0,5 u p;> = 0,7 mamaroT
MOHOXpOMaTHueckne NoToku. OnpeaennuTe KOOPAUHATH L[BETHOCTH OTPAXEHHOTO M3JIyUY€HUs, €CiH
CIIEKTpaJIbHbIE  OBJIYYEHHOCTH 5TOM [IOBEPXHOCTH COOTBETCTBEHHO paBHBI Eei(A,dA) = 0,5 Brm™> (A =
0,7 mkMm; E(AdA) = 0,2 Brm™; (b2 = 0,5MKMm).

3anaua 25

Ha noepxHocTH co cnekTpaibHbiMu Ko3dduumertamu Otpaxkenus p;; =0,4 u py2 = 0,04 mMoHO-
XPOMAaTHYECKHe MOTOKH co3Aar0T ocBemeHHocTh By (A) = 316 ax u E; (A) = 632 nk. Onpenenure Koop-
OUHATHI [[BETHOCTHU TIOTOKA, OTPAKEHHOTO 3TOH MOBEPXHOCTHIO, eciiu A; = 0,555 MkM 1 A,=0,65 MKM.

HpOMe)KyTO'lHaH arrecranusd 1mo AMCuMIJInHe

HsyueHne nUCUMIIMHBI 3aKaHUYMBAETCS SK3aMeHaMU B 4 1 5 cemecTpax. JK3aMeHbI MPOBOASTCS B
coorBercTBUH ¢ [To0XKEeHnEeM O 3a4eTHON U SK3aMeHarnoHHON ceccusix B DI BOY BO «HUY «MDU» u
UHCTPYKTUBHBIM MUCbMOM OT 14.05.2012 r. Ne M1 21-23.

5. IlepeyeHb y4eOHO-MeTOAHMYECKOr0 o0ecreveHHs AJIsl CAMOCTOSITeIbHONH pPadoThl 00y4arouXCs
nmo AMCHHUIIJINHE

Jns obecriedeHns CaMOCTOSITENIbHOW PabOThl pa3pabOTaHbl: KOHCIEKT JIGKUUH 1O JUCLUILIHHE,
METOIMYECKUE YKA3aHUSI K JJA0OPATOPHBIM padoTaM H pacueTHOMY 3alaHuI0 (CM. 1. 7).

Bperanosa JIH. Meronmueckue ykazanus K j1abopatopHbiM padoTam no aucnuruiiHe "OCHOBBI OI-
tukn". - Cmonenck: ¢pmmman CI'bOY BIIO "HanmonansHbIl uccnenoBarenbckuil yausepeuter MOU" B T.
Cwmonencke, 2015, - 60 c..

Bperramosa JI. H. Korcnekr nexkunit no aucuurummae «OCHOBBI ONTUKWY [ TEKCT]: KOHCMEKT JIEKIUN
/ JLH. bpbzranosa. — Cmonenck: PUO ¢unmuana MOU B r. Cmonencke, 2014. — 96 ¢.,

Bbperanosa JIH. Ceerosoe none. LiperoBbie pacuersi . MeTomideckue yka3aHust K pacUeTHOMY 3a[JaHUEO 110
kypcy "OcnoBbl orrrukn’". — Cvonerck: PUO ¢umana MOU B 1. Cmorencke, 2014.—-80 ¢.

I'aBpunenkoB B.A. Meronndeckue yka3aHus K 1adopatopabiM paboTtam no aucuuruinHe "OCHOBBI
ontukn". Cmonenck, 'OY BITO COMDBHU (TY), 2007. 20 c.

I'aBpunenkos B.A. I'eomerpudeckas ontuka. — Cmonenck: COMOU, 2004 — 74c.

6. ®oHA OLEHOYHBIX CPeICTB AJs MPOBeJeHHs] NMPOMEKYTOUHON aTTecTaHMU 00ydaromUxcs 1o
AUCIHIIINHE

6.1 Ilepeyenb KOMMNETEHIUI € YKA3AHHEM 3TANOB UX (P)OPMHUPOBAHUS

ITpu ocBoenun aucuuruiHbl popmupyrotes ciaenyrourine komnerenuun: OIIK-4 (oOnamate cro-
COOHOCTBIO YYHMTBIBATH COBPEMEHHbIE TEHICHLIUN PAa3BUTHs TEXHUKH M TEXHOJIOTHI B CBOEH MmpodeccHo-
HaJbHOM nesrenbHocTH), [TK-4 (061amaTh CcioCOOHOCTBIO K HAJIAIKe, HACTPOIKE, FOCTUPOBKE U OMBITHON
MPOBEPKE ONTUYECKUX, ONTUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM).

Yka3aHHbIE KOMITETEHIINH (POPMHUPYIOTCS B COOTBETCTBUH CO CIEAYIOLINMH STaIaMu:
1. ®opMupoBaHue U pa3BUTHE TEOPETHUUECKUX 3HAHUM, MPEAYCMOTPEHHBIX YKA3aHHBIMU KOMIIE-
TeHUUSAMH (JICKIIMOHHBIE 3aHSTHS, TPAKTUUYECKHUE 3aHATUS, CAMOCTOSITeNIbHAS padoTa CTYyIEHTOB).
2. Ilpnobpererne U pa3BUTHE NMPAKTUYECKUX YMEHHH, MPEIyCMOTPEHHBIX KOMIIETEHIMSIMU (BBI-
MOJTHEHUE JTabOPaTOPHBIX paboT, pacdeTHO — rpaduuecKoi padboThl, MPAKTHYECKUX U CAMOCTOSITENHHOMN
paboThI CTYCHTOB).
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