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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.03 doToHUKaA M onTOMH(OpMaTHKaA
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 11 JTASBEPHASA TEXHUKA
Konsiee Makcum AHaTtonbeBudY, A.T.H., Tpodeccop

Kadenpa N1 JIABEPHAS TEXHUKA
®aiiga SAnrHa BurtanbeBHa, acCUCTEHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueii nporpammel U1 JTABEPHASI TEXHUKA

3apenyromuii kadeapoit bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N1 JIABEPHASA TEXHUKA

3aBepytomuii kKadeapoii Bopeiiio A.C., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI OIITUKU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTU4yeCKoro aHalu3a U MOJIe/IMPOBaHUs B WH)KEHEPHOH [eATeNbHOCTH, CBSI3aHHON C (DOTOHHBIMU
TEXHOJIOTHSIMA ~ 00paboTKM  MHGOpMAIUM, TIPOEKTUPOBAaHWEM, KOHCTPYUPOBAaHWEM W TeXHOJOTHSIMU
MIPOU3BO/ICTBA 37IEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKHU U ONITOMH(OPMATHKH

IICK-2.1 — (¢rnocoOHOCTh K aHa/JM3y TIOCTaBJEHHOW 3aflaud MCC/Ie/0OBaHUN B 00sacT (OTOHUKU H
onToMHGOPMaTUKHN

TTICK-2.3 — cnoco6HOCTb K pacyeTy, MPOEKTUPOBAHUIO ¥ KOHCTPYHUPOBAaHHUIO B COOTBETCTBUU C TEXHUUE CKUM
3a/]JaHMEM THUIIOBBIX CUCTEM, TIPUOOPOB, /leTasiell U y3/I0B Ha CXeMOTEXHUUYECKOM U 3/IEMEHTHOM YPOBHSIX

DOpPMHUPOBaHHIO KOMITETEHI[UH CITY>KUT AOCTKEHUE CJIeIYIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

Ha ypOBHe BOCITPOU3BeJeHUsI:

- METOAMK pacueTa SHepreTUUeCKUX XapaKTePUCTUK UCTOUHHUKOB U3/TyUeHUsT;

- METO[IMK pacueTa MapakCUaJbHBIX (HY/IeBbIX) Iydei uepe3 ONTHUYeCKYI0 CUCTEMY;

- METO/JUK OIleHKH abeppariuii ONTUYeCKUX CUCTEM;

- METO/JUK OIIeHKH KaueCTBa ONTHUECKOTO U300parkeHus;

Ha YpOBHE TIOHUMaHHUSI:

- MPUHLIUITBI OTIMCAHUS CBETOBBIX TI0/IEH U BOJTH, CIIOCOOBI X OTMUCAHUS U UX XapaKTePUCTUKU;

- MPUHLIUIIBI PACTIPOCTPAHEHUS JTyUeH uepe3 ONTUUYECKYIO CUCTEMY;

- MPUHLIUITBI U GOPMBI TTPeICTaB/IeHHs abeppaliuii;

- OCHOBBI ()OPMHUPOBAHHUSI OTITHUECKOTO W300pa’KeHUs U €T0 CTPYKTYPBI;

Ha ypOBHe Mpe/CTaB/IeHUN!:

- (u3NUeCKUX OCHOB SIBJIEHHH, CBA3aHHBIX C B3aUMO/IeMCTBEM CBeTa C BeIljeCTBOM;

- OCHOBHBIX CBOWCTB CBETOBBIX TTOJIEH;

- pa3/IMUHbBIX BUJOB UCTOUHUKOB W3/TyUeHUS;

- SHEPreTUUYEeCKUX U CBETOBBIX €IMHUI] U COOTHOILIEHUH MEX/y HUMU;

- OCHOBHBIX TIOHSITUM 1 3aKOHOB reOMeTpHUeCKON 1 BOJTHOBOM OITHKH, OCHOBHBIX METOJJOB pelleHHs

ONTHYeCKUX 3a7ay;

- XapaKTepUCTHUK peabHbIX OMTHUeCKUX CACTEM;

- 00ITMX TIOHATHE 00 abepparusaX ONTUYECKUX CUCTEM, O CTPYKTYPe ONTHUECKOTO U300paXkeHUst U 0

KPUTEPHUSIX KaueCTBa ONMTUUYECKOTO U300pakeHus;;

YMeHuUsi:

TIPUMEHSITE 00I1Me 3aKOHBI (PU3WKH [IJ1s pellieHnsT KOHKPETHBIX 3a/jad B ONTHKE U Ha

MEXXIUCIUTITMHAPHBIX TPAHUIIAX OMTHKY C IPYTUMH 00/1aCTSMH 3HAHWI;;

HaBbIKU:

T10/Tb30BAHUS TUTTOBLIMU TIPOTPAMMHBIMU TIPOYKTaMU /IJIs PEIIIeHUs 3a/1au TI0 ONTHYeCKUM CUCTeMaM..
ICK-2.1

3HAHUS:

Ha YPOBHE BOCITPOM3BeJIeHHsI:

- METOAUK pacueTa SHepreTHUeCKUX XapaKTepHUCTUK UCTOYHHUKOB HU3/TyUYeHUs;

- METO/JUK OIIeHKH KaueCTBa ONTHUECKOTO U300parkeHust

Ha YpOBHE TIOHUMaHHUSI:

- MPUHLIUIIBI PACTIPOCTPAHEHUS JTyUel uepe3 ONTHUYECKYIO CUCTEMY;;

YMeHUsi:

TIPUMEHSITE 0011IMe 3aKOHBI (PU3WKH [J1s pellieHnsT KOHKPETHBIX 3a/jad B ONTHKE U Ha

MEXIUCIUTITMHAPHBIX TPAHUIIAX OMTHKU C IPYTUMH 00/1aCTSIMH 3HAHWI;;

HaBbIKU:

T10/Tb30BAHUS TUTTOBLIMHU TIPOTPAMMHBIMU TIPOYKTAMHU JIJIs PEIIIeHUs 3a/1au TI0 ONTHYeCKUM CUCTeMaM..
IICK-2.3

3HAHUS:

Ha YpPOBHe Ipe/iCTaBJIeHHIi:

- SHEPreTUYeCKUX M CBETOBBIX eIMHUL] U COOTHOILIEHUM MeXy HUMHU;

- OCHOBHBIX TIOHSITUM 1 32aKOHOB reOMeTpPHUeCKOU 1 BOJTHOBOM OITHKH, OCHOBHBIX METOJJOB PelleHHs

OMTHYeCKUX 3a7iay;

Ha ypOBHe BOCITPOU3BeJeHUsI:

- METOAMK pacueTa SHepreTUUeCKUX XapaKTePUCTUK UCTOUHHUKOB HU3/TyUeHUsT;

- METOZMK pacueTa MapakCHa/lIbHBIX (HY/IEBBIX) JIyuel uepes ONTUUYECKYIO0 CUCTEMY;
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- METOZIMK OLIeHKH abeppariyii ONTUYeCKUX CHUCTEM;

- METO/IMK OLIeHKH KayeCTBa ONTHUECKOr0 N300pakKeHHs;

Ha YpOBHe MTOHUMaHHUS:

- TIPUHLUITEL ¥ QOPMEI TIpeAcTaBieHust abeppariyii;

- OCHOBBI ()OPMHPOBAHUSI ONITHYECKOT0 U300pa’keHusi U ero CTPYKTYpbI;;

YMeHus:

TeopeTHUecKHe:

- IPUMEHSTH 00II[Me 3aKOHBI GU3MKY /151 pellleHHs] KOHKPeTHBIX 3a/lau B ONTHKE U Ha
MEXIUCLUITTMHAPHBIX TPAHULAX ONTHUKY C APYTMMH 00/1aCTSIMU 3HAaHUH;

MpaKThYyecKue:

- BBITIOJIHATD PacyeThbl 3HepreTHUeCKUX XapaKTepPUCTUK UCTOUHHUKOB H3/TyUeHMUs;

- BBIMOJIHATE pacyeThl pacrpe/iesieHusl SHepruy MexX</ly OTPaKeHHbIM U Ipe/IoM/IeHHbIM II0/ISIMU [1pY
Pa3/IMYHbIX C/Iy4yasix MajleHust CBeTa;

- BBIIOJIHATH (POTOMETPHUYECKHEe pacyeThbl U N3MepeHus;

- BBITMIO/THATD PacyeThl NapaKCHa/IbHBIX XapaKTePUCTHK, KapJUHA/IBHBIX OTPe3KOB, paclioyioXKeHNs U
BeJTMYUHBI N300pakeHusl;;

HABbIKU:

pacyeToB OCHOBHbBIX NTapaMeTPOB ONTHYECKHX CUCTEM;

T10/1b30BaHKs TUIIOBBIMHU NPOrPAMMHBIMU MIPOJYKTaMU /i/1s1 pellieHust 3a/,a4 M0 ONTUYeCKUM CUCTeMaMm;
paboThI C TIpOCTeHIIel U3MePUTETLHON arnmapaTypou U yueOHOM U HayuHOU JIUTEPATyPOU ZIJisl pelieHust
3a/la4 110 ONITUYeCKUM CUCTEeMaM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmaa OCHOBBI OIITUKMU siBsieTcs JUCIUTUTUHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
MporpamMmbl MOATOTOBKY 110 HarpaesieHunto 12.03.03 domoHuka u onmouHgpopmamuka.

CojeprkaHue IUCLIUIUIUHBI SIBJISIeTCs JIOTMYeCKUM npopaommkeHrem auciurivie: @U3NKA, BBICIITASA
MATEMATUKA.

CopepkaHue [UCILUIUIMHBI SIBJISIETCS OCHOBOM /IJIS  OCBOEHMS IUCLIUTIIVH: HEJIMHEMHAS
OIITUKA, IIPUK/IIAJHASI OIITUKA, OCHOBbBI KOHCTPYUPOBAHHUAA OIITUKO-
JJIEKTPOHHBIX N JIASEPHBIX ITPUBOPOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIeNHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHair3a ¥ MOZle/IMpOBaHus B UH)XeHepPHOH [1esiITe/IbHOCTH, CBA3aHHOU C ()OTOHHBIMU
TeXHOIOTUsIMKA 00paboTKH UH(GOPMALH, POEKTUPOBaHKEM, KOHCTPYUPOBAaHUEM U TEXHOJIOTUSMU
IIPOM3BO/ICTBA /1EMEHTOB, TPUOOPOB U cUCTeM (POTOHUKU U ONTOMH(OPMATHKH

¢ OIIK-3 — CriocobeH MpoOBOAUTE SKCIIepUMeHTabHbIe UCCIe[0BaHUs U M3MepeHusi, 06pabaTbiBaTh 1
TIPe/ICTaB/ISITh IIO/yUeHHbIe JaHHbIe C YUeTOM creLuUKY U3MepeHHil B CCTeMax U YCTPONCTBaxX
(hOTOHMKU U ONTTOMH(POPMAaTHKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme

HaumeHoBaHue Ppa3fesioB ¥ JUAAKTHYECKHX eJUHHIL]

KYPC
CEMECTP
BCEI'O

®dopmupyemast
KoMmrmeTeHus, %

3aHATUA
CamocrosiTe/IbHasA

pabora cTygeHToB

BCETO
Jlekuuu
JlaGoparopHbIit
NPaKTHKYM
IIpakTHyeckue

OIIK-1

TICK-2.1
TICK-2.3

Pa3pen 1. DnekTpomarHuTHoe usnyuenue. 1.1 Tlpeamer
onTvKU. Kparkasi MCTOpHsI Da3BUTHsI U OCHOBHbIE pa3/ie/ibl
onTuky 1.2 KoprycKy/isipHO-BOJTHOBO# Jyanusm cBeTa. 1.3
3 5 Illkana 271€eKTPOMarHUTHBIX BO/H. CBeT U pafiioBo/Hel. 1.4 21 7 4 3 0 14 15
DneKTpoMarHUTHasI MpUpoza cBeTa. Pacripoctpanenne
9/1eKTPOMarHMTHOM BO/HBIL. 1.5 OCHOBHbIE CBOMCTBa CBETOBBIX
nosieii. YpaBHenust Makceesuta. 1.6 CrierjpanibHasi TeOpHst
oTHocuTesnbHOCTH. 1.7 Dddekr [Jonmepa.

15 15

Paspen 2. 'eomerpuyeckas ontuka. 2.1 [TpubmkeHne
KOPOTKUX JIIUH BOJIH. YpaBHeHMe 3iikoHana. 2.2 OCHOBHbIe
TIOHSATHSI TeOMeTPUYECKOM ONTUKH. 2.3 OCHOBHBIE 3aKOHBI
reoMeTpUUeCcKoil oNTHKY 2.4 PacripocTpaHeHHe cBeTa yepe3s
3 5 rpaHuily AByX cpef. [IpesiomMieHre U OTpaXkeHHe CBeTa Ha 73 35 16 7 12 38 20
rpaHuLle MeX/y JUsneKTpukamMHu. 2.5 LleHTprpoBaHHbIe
onTuueckue cuctemol 2.6 ToHkas vH3a. CroxeHue
ONTHYeCKUX cucTeM. IIpeomieHre Ha chepryeckoi
MOBePXHOCTH. 2.7 AbGeppaLjiy ONTHYeCKUX CUCTeM. 2.8
OrrTryeckue nprbopbl.

20 20

Pa3pen 3. DHepreTHyecKe XapaKTepUCTHKH
3/IeKTPOMarHUTHOro usaydenus. 3.1 doromerpus.
®doTomeTpuueckue eUHULbI U XapaKTepUCTUKU. 3.2
DHepreTuyecKye eMHULIbI X COOTHOILEHHS MeX/y HUMU
(TIOTOK JTyUMCTOM SHepruu, Cuiia U3jlydeHus], SHepreTuyeckas
3 5 CBETHMOCTb, SHepreTuyeckas spKoCTb, Oﬁﬂ}IIQEHHOCTb). 3.3 50 26 14 7 5 24 15
CBeToBble BeJIMUMHBI (CHJIa CBETa, CBETOBOM MOTOK,
OCBELIeHHOCTb, CBETUMOCTb, SIPKOCTB). 3.4 BHzibl 1 Mozem
HCTOYHHKOB CBeTa (T/IOCKHiA 1aMOepTOBCKMIT U3/Tyyaresb,
cdeprueckuii 1ambepToBCKHit u3myuaresns). 3.5 TernioBoe
U3/TyuyeHHe U IToMUHecLeHUs. 3.6 OnTuueckasi IMpOMeTpusl.
3.7 3penue. doTonpuemMHast cucTema 171asa. LiBetoBoe 3peHue.

15 15

Bcero 3a 5 cemecTp 144 68 34 17 17 76 50

50 50

Paspen 4. BonnoBas ontuka. 1.1 OCHOBHbIE MOHSATHS
BO/THOBOM ONTHKU. 1.2 Broprunsle BoHbI. [IpuHiun [toiirenca.
1.3 NHTepdepeHys cBeTOBbIX BO/H. 1.4 KorepeHTHOCTb 1
MOHOXPOMaTHYHOCTb. 1.5 Crioco6bl HabozeHnst
uHTepdepeHuy cBeTa. 1.6 OCHOBHbIe MHTepdepeHLMOHHbIe

3 6 cxemsl. [Ipumenenust uHTepdepeHLuy ceTa. 1.7 [ubpakiys 75 37 16 11 10 38 20
cBeta. 1.8 ludpakupu Ppenens. Judpakips Ha KpyrioMm
orBepctun. udpaxuus PpayHrodepa. JudpakipoHHas
petueTka. [Iudpaxiis peHTreHOBCKUX J1yueit. 1.9
Paspernatorjast cuna 06bekTHBa. [MdpakiMoHHas Teopust
ONTHYECKUX UHCTPYMeHTOB. [Indpakiiist Ha MHOTOMepPHBIX
cTpyKTypax. 1.10 Ontuyeckas rosorpagusi.

20 20

Paspen 5. Ionsipu3anus cBeta. 2.1 EcTecTBeHHbIH 1
T0/1IpU30BaHHbIi cBeT. TTo/spu3aLus NPy OTPaXKeHUH U
npesiomaeHuu. Yron Bprocrepa. 2.2 Tlonsipu3ariyisi Ipy ABOMHOM
3 6 nydenpesiomieHnH. O HOOCHBIE U ABYOCHBIE KPHCTal/IbI. 2.3 17 7 4 3 0 10 15
I/IHTepq)epeHLmu TIOJIAPU30BAHHBIX JTyUeH. prl"OBaﬂ "
JIMNTUYeCKasl Tofsipy3alus. Bpaijenue niockoctu
nonsipusanuu. 2.4 Ilonsipusaropsl. Mcnonb3oBaHue
TIO/ISIPU3ALU.

15 15

Paspen 6. B3anmopericTBHe 3/1eKTPOMArHUTHBIX BOJIH C
BetectBoM. 3.1 [lucnepcus cBeta. 3.2 ['pynnosast u asobast
CKOpOCTb. 3.3 DnieMeHTapHasi Teopust Aucriepcid. OCHOBBI
K/1aCCMYeCKOM 3/1eKTPOMAarHUTHOW TeOPUH [JUCTIEPCHH.
HopmanbHast u aHoManeHast gucriepcust. 3.4

3 6 DNIeKTpPOONTHYeCKHe U MarHUTOONTHYeCKHe siB/ieHust. DPdeKThl 52 24 14 3 7 28 15
TTokkenbca v Keppa. Oddekr Papages 3.5 ITorioweHye ceera.
3.6 Paccesinue cBeTa. KoMOMHal[IOHHOE paccesiHUe.
D/IeKTPOHHbIE 1 KoJlebaTe/IbHble Mepexofibl. ATOMHbIE CIIeKTpBI.
MorneKysisipHble crieKTpbl. OCHOBBI CITEKTPOCKOITHH.
CrieKTpOCKOIMYecKre NprOopsl.

15 15

Bcero 3a 6 cemecTp 144 68 34 17 17 76 50

50 50

Bcero no gucnuminHe 288 136 68 34 34 152 100

100 100

3.2. AyUTOPHBIN IPAKTUKYM

Ne Homep n HauMeHOBaHuUe

TeMa NpaKTHYeCKOr0 3aHATHUS
n/m pasjeia JUCHUILUIMHBI

Oo0nem,

ayp.
JacoB

Pasgen 2. 'eomeTprueckass  |OCHOBHBIe 3aKOHBI FeOMeTpHUUeCKoil onTUKU. [TokasaTensb
OTTHKa. TIpesIOMJIeHUST

7
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2 Pacuet xapakTepuCTUK OZHOMUH30BOM cucTeMbl. [locTpoenue 2
1306paKeHHH B JIUH3aX
3 Pacuet xapakTepuCTHUK 3epKan 2
4 PacueT XxapakTepHCTUK CUCTEMBI «/IMH3a-TMH3a», «JIAH3a- 7
3€PKaJ/I0»
5 Onrtrueckyre 31eMeHThbI 2
6 PacueT xapakTepuCTHUK ONTHYECKOW CUCTEMBI (TesiecKor, 9
MUKPOCKOTII, IPOEKTOP)
7 Pazpen 3. JHepreruyeckue Pacuet s3HepreTueCcKux XapakTepUCTUK M0J1s1 U3TyYeHUs] 2
XapaKTepUCTUKHU
g |YICKTPOMATHUTHOTO KoHTponbHast paboTa 3
W3/TyYeHUs.
Bcero 3a 5 cemectp 17
9 PacueT KorepeHTHBIX CBOMCTB peasbHbIX NCTOUHUKOB CBETa 2
10 Perienue 3asau Ha MHTepdepeHLMI0, Bapyalyu omnbita FOHra 2
1 Pacuet xapakTepuCTUK ONTHYECKUX CXeM [I/Is1 peaau3aluu 9
Pasgen 4. BonHoBas onTHka. onbira FOwra
12 Iudpaxuys. JudpaxiyionHas perieTka. 2
Crpoenue cBeta. KoprnycKymnsipHbie 1 BOIHOBBIE CBOMCTBa
13 cBeTa. B3anMoecTBYS ABYyX TVIOCKMX MOHOXPOMAaTHUe CKUX 2
BOJHH
Pa3men 6. B3aumogetictBre  [Peanm3aliysi yCTPOMCTB, UCIIOJIL3YIOIINX BOJTHOBbIE CBOMCTBA
14  |37eKTPOMarHUTHBIX BOJIH C cBeta. O1[eHOYHBINM pacueT TpeOyeMbIX TTapaMeTPOB 7
BeLL[eCTBOM. 3/IEMEHTOB U XapaKTepUCTUK YCTPOUCTBA.
Bcero 3a 6 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
No Homep 1 HauMeHOBaHHe pa3jiesa Oo0newm,
w/n S — Tema /1a00paTOPHOTo NPaKTHUKyMa ayn. gacos
1 |Pa3gen 1. DnekTpoMarHuTHOe u3nydyenue. |V3MepeHune CKOPOCTH CBeTa 3
2 [IpoBesenre pacyeToB ONMTUUECKUX CUCTEM 3
3 Pa3,qen 2. FEOMETPI/IIIECKEIH OINTHKA. WccnenoBanue a6eppaup[171 OIITUYE CKUX 4
CUCTEM
4 ITpoBepka 3akoHa JlambGepTa 4
Pasgen 3. DHepreTrueckne XxapakTepUCTUKHA
5  |pnekrpomarnuTHOro usnyUeHus. WccnenoBanue onTuueckux CUCTEM 3
KOJUIMMALIUY J1a3epHOT0 U3/TyueHUst
Bcero 3a 5 cemectp 17
6 NccnenoBanue nHTepdepeHIMY CBETOBBIX 2
BOJIH Ha IUIaCTUHE
v OnpepeneHve pajuyca KpUBH3HBI JIMH3bI ’
nyTeM Habsoenus Koner HeroToHa
8 |Pa3pmen 4. BonHoBasi oNTHKA. MBquHHe AMPp AT Ppaynrogepa ot 3
OJHOM U [IBYX Lijesieit
9 OrmpeesieHre rapameTpoB AUGPaKLMIOHHOM 2
pelLeTKH
10 OrnpefeneHre AUCHEPCUN CTEKISTHHBIX 9
MIpU3M C TIOMOILIIbI0 TOHMOMETpa
11 |Paspen 5. ITonsipusanus ceeta. Tonyuenne u pcerezopanye 3
TOJISIPU30BaHHOTO CBeTa
12 Pazgen 6. B3aumogeticTBue NccnepoBanue miHeliHOTO 3
3/IeKTPOMAarHUTHBIX BOJH C BeL€CTBOM. 3/1eKTPOOIITHYECKOTO 3 deKTa
Bcero 3a 6 cemecTp 17
3.4. CamocTosnTenbHas padora crygenta (CPC)
No Homep n HaumeHOBaHKNe Oobem,
o/ S — Cojep>xaHue yueOHOro 3a/jaHus 4acoB
1 |Pa3gen 1. DnekTpoMarHuTHOe |VI3yueHue IIpeZlyCMOTPEHHBIX TPOrpaMMON AUJAKTUUeCKUX 7
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W3/yueHue. e/IMHUI] IT0 KOHCITeKTaM JIeKI[|H, MaTeprasiam MpaKThuye CKUX
3aHATUN U PEeKOMeHlyeMOoM JIuTeparype
) [MToAroTOBKA K BBITIOTHEHUIO U 3alUTe J1TabOopaTOpPHOM PabOoThHI 7
«/I3mMepeHre CKOPOCTH CBeTa»
W3yueHne TIpeZlyCMOTPEHHBIX ITPOrpaMMON AUJaKTUUeCKUX
3 e/IMHUI] 110 KOHCIIeKTaM JIeKI[|H, MaTeprasiam MpakThyeCKuX 12
3aHATUN U PeKOMeHlyeMOM JTUuTeparype
Pasgen 2. T'eomeTpuyeckas v
4 lommxa. [ToaroroBka K BBITIOJIHEHMUIO H 3alljuTe J1labopaTopHOM paboThI 10
«WccnenoBanve abeppariuii ONTUYECKUX CUCTEM»
5 [MToAroToBKa K BBITIOTHEHUIO U 3aljuTe J1abopaTopHOW PaboThI 16
«[IpoBeseHe pacueToOB ONTHUECKUX CUCTEM»
[MToAroToBKa K BBITIOHEHUIO U 3aljuTe JIabopaTopHO paboThI
6 «MccnenoBanue ONTUYECKUX CUCTEM KOJ/UIMMAL[MY J1a3epHOro 3
W3JTyUeHUs»
7 [ToaroToBKa K KOHTPO/ILHOM paboTe 3
Pazpen 3. DHepreTuueckue -
V3yueHvie TIpelyCMOTPEHHBIX ITPOTPaMMOM AUJAKTHUE CKUX
g XaPaAKTEPUCTUKH e/IMHUL] 110 KOHCIIeKTaM JIeKL[1i, MaTeprasaM MpakTHyeCcKUuX 3
3/1eKTPOMarHUTHOTO L N
3aHSATUU Y peKOMeH/lyeMoil uTeparype
W3/TyUeHuUs]. -
[ToAroTOBKA K BBITIOTHEHUIO U 3aITUTe J1TabOpaTOPHOW PabOoThI
9 «MccnenoBanye 1aMOePTOBCKOTO XapaKTepa OTPayKeHHsT 3
Pa3/TUUHBIX TIOBEPXHOCTEH»
10 IToaroroBka K 3K3ameHy 12
Bcero 3a 5 cemectp 76
V3yyeHue mipeyCMOTPeHHBIX TIPOTPaMMOM ANJAKTHYe CKHAX
11 eIHUL] TT0 KOHCTIeKTaM JIeKIW, MaTepHajiaM IpakKTHIeCKUX 8
3aHSITUN Y peKOMeH/IyeMO uTeparype
[MToAroToBKa K BBITIOTHEHUIO U 3aljUTe JIabopaTOpHOW PaboThI
12 «UccnenoBanue nHTephepeHIIMY CBeTOBBIX BOJH Ha 6
TIaCTUHE»
[MoAroToBKa K BBITIOTHEHUIO U 3aljUTe J1abopaTopHOW PaboThI
13 «OrnpefiesieHyre paiuyca KPUBU3HBI JIMH3bI ITyTeM HaO/mogeHus| 6
Pasgen 4. BosmHoBas onTiKa. |Kosel, HbroToHa»
[MToAroToBKa K BBITIOTHEHUIO M 3aljUTe J1abopaTopHOW PaboThI
14 «M3yuenne qudpakiyuy @payHrodepa OT OAHOMN U [BYX 6
menef/i»
15 [MoAroToBKa K BBITIOTHEHUIO U 3aljUTe J1abopaTopHON PaboThI 6
«OripesiesieHye mapaMeTpoB AUGPAKI[MOHHOMN peleTKH»
[MToAroToBKa K BBITIOTHEHUIO U 3aljuUTe JIabopaTopHO paboThI
16 «OripefiesieHre JUCIIEPCUN CTEK/ISTHHBIX MPH3M C IIOMOILLIBIO 6
TOHUOMeTpa»
V3yyeHue mipeyCMOTPeHHBIX TIPOTPaMMOM ANJAKTHYe CKHX
17 e/IMHUL] T10 KOHCIIeKTaM JIeKL[1ii, MaTeprasiaM MpakThuyeCcKuX 6
Pazpen 5. Ilonspusanus M o
cBeTa 3aHSITUM Y peKOMeH/IyeMoil uTeparype
18 ' [ToAroToBKa K BLIMOJIHEHUIO U 3allUTe J1ab0paTopHOH paboThl 4
«[TonmyueHue 1 vcciefoBaHue MOJIIPU30BaHHOTO CBETa»
19 |pasen 6. Bsanmopelicrome IToaroToBKa K BBITIOJIHEHMUIO U 3all{uTe nabopatopHoi paboThI 4
: «MccnepoBanne MMHeHOTO 371eKTPOONTUYECKOT0 3¢ deKTar»
3/1eKTPOMarHUTHBIX BOJH C
20 IToaroroBka K 3K3ameHy 20
BeIIleCTBOM.
21 ITogroroBka K BbINOMHeHUO U 3aturte PI'P 4
Bcero 3a 6 cemectp 76
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6|7 8 910 1 12 13 14 1516 (17
5 JIP, Otu. |JIP, OTu. no|JIP, OTu. 110 1P JIP, Otu. fivy JIP, Otu. | JIP, OTu. JIP, OTu. fivy
o JIP JIP JIP o JIP o JIP no JIP no JIP
6 JIp JIp JIp
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YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
JIP — naboparopHast pabora;
Ortu. no JIP — otuet 1o JIP;
Kourtp.P. — KoHTpOJbHAsE paboTa.

TeKyluii KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e UArHOCTUYECKas paboTa;
e jlabopaTopHasi paboTa;
e oruet 1o JIP;
e KOHTpOJbHas pabora.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. T. C. Jlanzac6epr. . OnTrika. M.: ®UIMATIINT, 2006, 19 3K3.

2. JI. Y. Bacunbena, b. C. I'ybanos, T. B. iBaHoBa. . Metozn! pertienust 3azau o ontvke. CI16.6I'TY
"BOEHMEX" um. . ®. YctuHosa, 2008, 1. pec.

3. H. W. KanurteeBckuii. . BomHoBag orrruka. CII6.: Jlade, 2020, 70 3K3.

4. C. K. Cradees, K. K. Bosipckuii, I. JI. baiauHa. . OcHoBel ontyky. CIT06.: JIanb, 2013, 19 3k3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. b. H. BeryHos, H. I1. 3aka3HoB. . Teopus ontuueckux cucreMm. M.: MammHocTtpoenue, 1973, 2 5k3.
2. H. TI. 3akasHoB. . [IpuknanHas reomerpudeckas ontvka. M.: MammHocTtpoenue, 1984, 1 5k3.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUSI JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsp;

2. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6udbavoreka BI'TY «BOEHMEX» um. [].®.
YCTUHORA;

3. https://urait.ru/ — I'naBHasi — Obpa3oBarenbsHas riardopma FOpaiit. st By30B 1 cCy30B..

CoBpemeHHbIe TIpo¢eccHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTaTbHBIX UCCIIe0BaHNH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepati BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. AyauTopus C YMC/IOM MOCaI0UHBIX MECT He MEeHBbIIIe KOJTMUeCTBA 00yUaronuxcsl.

6.3. J/TabopaTopHbIe 3aHATHA:

. I'onnomertp;

. KoMmriniekT HesliHeMHbIX KPUCTAIOB;

. KomrmisiexT ontuky;

. JTabopaTopHast yCTaHOBKa [I/ifl U3yU€HHUsI CTIEKTPAIbHBIX CBOMCTB U3/TyUYeHHS;

. CreHp A1 n3yueHUst IPUHIUIOB paboTh! 3TasioHoB Pabpu-Ilepo;

. YcTaHOBKa [i/151 U3yueHUst )KUJKUX KPUCTA/JIOB U aKyCTOONTUUECKOTO MOAYJ/ISITOPa;

. YcTaHOBKa /151 U3yueHusl TIO/ISIpPU3aliuM CBeTa U 3JIeKTPOOIITHUECKOTO MOZY/ISTOPA;

. YcTaHOBKa [ij1s1 ICC/IeI0BAHUS UHTep(epeHLun, TUPPaKILKA U ONTHYeCKOl 06pabOTKYU CUrHana
(onTrueckoe Dypre-peobpazoBaHue).

OO UT A WN -

6.4. Ilpouee:

1. pabouee MecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTEpHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI OIITUKHA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa OCHOBBI OINITUKU  siBnsieTcs  AUCIUIUIMHON 00si3aTe/TbHOM YacTu Ooka 1
MporpaMMbl TIOATOTOBKKA 10 HampaBiaeHwto 12.03.03 ®omoHuka u onmouHgopmamuka. UCIUTIIHHA
pearmm3yeTcst Ha dakyabreTe M VHbDOPMalMOHHBIX U yripaBisomux cucteM BI'TY "BOEHMEX" um. [1.®D.
Ycrunosa kadenpoii 11 JIASEPHASA TEXHUKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL TPUMEHSTh  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHajM3a W MOJeNMPOBaHus B WHKEHepHOU JeATelbHOCTH, CBSI3aHHOW C (DOTOHHBIMHU
TeXHOMOTUSIMA ~ 00paboTKW  MHGOpPMAIMY, MPOEKTUPOBAaHUEM, KOHCTPYUPOBAHMEM M TEXHOJIOTHSIMU
TPOU3BO/ICTBA /IEMEHTOB, TTPUOOPOB U CUCTEM (POTOHUKHU U ONTOUH(MOPMATHKY;
I[ICK-2.1 crmocoOHOCTE K aHaiu3y T[IOCTAB/JIEHHON 3a/laud  UCCAe[oBaHUM B o0sacT (OTOHUKA U
onTonHGOpPMaTUKWY;
[ICK-2.3 criocobHOCTh K pacueTy, MPOEKTUPOBAHUIO M KOHCTPYWPOBAHUIO B COOTBETCTBUM C TeXHUYECKUM
3ajlaHUeM TUTIOBBLIX CUCTEM, MPUOOPOB, fieTaiel U y3/10B Ha CXeMOTEXHIUUECKOM U 3/IEMEHTHOM YPOBHSIX.

Cozep)KaHie AUCIUIUIMHBI OXBaThIBAe€T KPYI BOIIPOCOB, CBSI3aHHBIX C TOHUMAHUEM TEOPETUUECKUX U
(bU3MUeCKUX OCHOB M NPUOJIM)KEHUI reOMeTPUUeCKOM U BOIHOBOH OMNTHKH, ZJIs1 TIOCAeAYIOLIEro TPUMEHEHMUs
MO/TyYeHHbIX 3HAHWU Y HABLIKOB TIPM OCBOEHWM 00IenpodeCcCHOHAMBHBIX U CHEIUATbHBIX TUCLIATUIHH
OTITUUECKOTO TTPOQU/IS MOJITOTOBKY U TIPH BBITIONIHEHUH Pa3/IMUHbIX BU/IOB paboT B MpodeccruoHansHOH cdepe
ZlesiTeJIbHOCTH.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyIHii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe MHTepPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
e oruet 1o JIP;
e KOHTpOJIbHasi pabora.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 9K3aMeH.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI COCTaBiseT 8 3.e., 288 u. TIporpaMMoM AWCIUITHHBI

TIpelyCMOTPEHbI JIEKIUOHHBIe 3aHATHS (68 4.), mpakThyeckue 3aHsATHs (34 4.), 1abopaTopHbIN MPAKTUKYM (34
4.), camocTosTe/bHas paboTa ctyaenTa (152 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

OCHOBBI OIITUKA

Tpyn0eMKOCTb OCBOEHUS JUCLIATIIMHEI cocTaBsgeT 288 u., u3 Hux 136 4. ayiUTOPHBIX 3aHATUH, U 152
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

14

HaumeHoBaHue padoThI PekomeHpiyemasi iuTeparypa prm:{?éKOCTb’
Pa3pen 1. DsieKTpoMarHuTHOE U3/TyYeHue.
C. K. Cradees, K. K. Bosipckuii, T JI.
BamnuHa. . OcHoss! onTuky: CII6.: JIaHb,
N3yueHue 1ipeyCMOTPEHHBIX TIPOTPAMMOM 2013 (1, 2)
AUAAKTAYECKUX €JUHULL 10 KOHCTIEKTaM I". C. JlauacOepr. . OnTrka: M.: 7
JIeKLMH, MaTepyajaM NPakKTUYeCKUX 3aHATHM U | GU3MATIINT, 2006 (Bsezenue, 1-3, 19-
peKOMeHIyeMOM JiTeparype 22)
H. I1. 3aka3HoB. . [IpuknagHas
reoMeTpuyecKas onThKa: M.:
MarmmmHocTpoenue, 1984 (1, 6)
n b. H. BeryHos, H. I1. 3aka3HoB. . Teopus
OZITOTOBKA K BBITIOJIHEHUIO U 3alIUTe A
y1abopaTopHOM paboThl «V3MepeHHre CKOPOCTH onTHuecKux crcrem: M. 7
MammHocTtpoenue, 1973 (1, 8)
CBeTa» N
H. 1. KanureeBckuu. . BonHoBas onrtuka:
CII6.: Jlans, 2020 (1, 2)
Wroro no pa3geny 1 14
Paspen 2. 'eomeTpruecKkasi onTHKa.
V3yueHue rpeyCMOTPEHHBIX TIPOrpaMMOii I'. C. JlanpcOepr. . Onika: M.
OUOAKTUYECKUX eIMHUL] I10 KOHCIIEKTaM PUSMATJINT, 2006 (12-15, 23-25) 12
JIeKLIMH, MaTepra/iaM TPaKTHYe CKUX 3aHATHH 1 H. T1. 3aka3Hos. . [IpuknagHas
PEKOMEH/YEeMOi1 IUTEepaType reoMeTpuuyeckas onruka: M.:
MamumHocTpoenue, 1984 (2)
[ToaroroBka K BBITIOJIHEHUIO Y 3alLIATE C. K. Cradees, K. K. bBosipckuii, T JI.
yabopaTopHoM paboTel «VcciemoBaHue Bamnuna. . OcHoBel ontukuy: CIT6.: JlaHs, 10
abeppariyii ONTHYECKHX CUCTEM» 2013 (1-3)
JI. Y. Bacunbera, b. C. I'ybanos, T. B.
[MoaroroBka K BBITIONIHEHUIO U 3alIUTe VBaHOBa. . MeTo/b! peleHust 3a4a4 110
naboparopHoii paGoTel «IIpoBefieHre pacueToB | omruke: CII6.EI'TY "BOEHMEX" uM. II. 16
OIITUYEeCKHUX CUCTEeM» . YCTI/IHOBa, 2008 (5_7)
Wroro no pasgeny 2 38
Pa3pen 3. JHepreTuyeckKue XapaKTepUCTUKY 3JIEKTPOMarHMTHOTO U3/IyUeHHs.
[ToaroroBka K BBITIOJIHEHUIO Y 3aLLIATE C. K. Cradees, K. K. bBosipckuii, T JI.
yabopaTopHoM paboTel «VcciemoBaHue Bamnuna. . OcHoBel ontukuy: CIT6.: JlaHs, 3
ONITUYECKUX CUCTEM KOJI/TMMALUU JIa3ePHOT0 2013 (3, 4, 16)
U3TyYEHUSD» I". C. JTaugc6epr. . Ontuka: M.:
IToAroToBKa K KOHTPO/ILHOI paboTe OUBMATIINT, 2006 (3, 14, 28, 36-39) 3
Vi3yueHue pejyCMOTPEHHBIX POrPaMMOit b. H. Berynog, H. I1. 3aka3HoB. . Teopus
UAKTUUECKUX eIUHUI] T10 KOHCIIEKTaM ONTHYECKUX cUCTeM: M.:
JIEKI[UH, MaTepuasiaM MPaKTUUeCKUX 3aHATHH U Mammnocrpoenwe, 1973 (1) 3
pEeKOMeH/1yeMOii TUTepaType H. I1. 3aka3Hog. . [IpuknagHas
IToaroToBKa K BHITIOIHEHUIO U 3alIUTE 3

25547



nabopatopHoii paboThl «VccieoBaHue
71aMbepTOBCKOTO XapaKTepa OTPaKeHHUsT
Pa3IMYHBIX TIOBEPXHOCTEM»

reoMeTpuueckas ontuka: M.:
MammHocTtpoenue, 1984 (1, 8)

IToproroBska K 3K3aMeHy 12
Wroro no pa3geny 3 24
Paspen 4. BorHoBast onTHKa.
W3yuenne rpeyCMOTPEHHBIX TIPOTPAMMOM
JUIAKTUYeCKUX eJHHL] TI0 KOHCIIeKTaM 8
JIeKLWH, MaTepraiaM MpaKTHUeCKUX 3aHATHI U
peKoMeHAyeMoM IhTepaType
[MoAroTOBKA K BBITIOJIHEHHIO U 3AIIUTE I. C. Jlanpcbepr. . Onuka: M.
naboparopHoii pabote! «VccnegoBanue PUSMATJINT, 2006 (4-11) 6
MHTep(EPEHLIM CBETOBBIX BO/H Ha rnacTune» | D- H.beryHos, H.II. 3akasHos. . Teopus
[TogroroBka K BBIMOIHEHUIO U 3alUTe ONTHUECKMX cucTeM: M.
ylabopaTopHOi paboTel «OrpeeieHue paguyca MaumHoctpoerne, 1973 (2, 3)
C. K. Cradees, K. K. Bosipckuti, T". JI. 6
KPUBU3HBI JIMH3BI TIyTeM HaOJTFOeHusT KoJeL]
HbIOTOHaY Bamuuna. . OcHose! ontrku: CII6.: JIaHb,
2013 (5-9)
T1oAroToBka K BEINOMHEHHIO U 3aILHTe H. U. KanureeBckuii. . BosHOBast onTuka:
naboparopHoii paboTsl «M3yueHue gudpakiun CIT6.: JTarm, 2020 (Bce) 6
®payHrodepa oT ofjHOH U ABYX Iije/ieli» H. L. 3akasn OB’_ . TlpuknazHas
[NoaroroBKa K BBITIOIHEHUIO U 3allUTe reoMeTpuYecKast OITHKa: M.
naboparopHoii paboTsl «OnpeseneHue MarumtocTpoetue, 1984 (3,4, 6
rapameTpoB JU(PPaKIMOHHON pelleTKU» Tpunoxenue)
[NoaroroBKa K BBIMIOJIHEHUIO U 3allUTe
yabopaTopHoU paboTel «OnpeseneHye 6
JIUCTIEPCUU CTEKJISTHHBIX TTPU3M C TIOMOIIBI0
TOHHOMEeTpa»
Wroro no pasgeny 4 38
Pazgen 5. Ilonsapusanus cBera.
I". C. JTanzcOGepr. . OnTrka: M.:
W3yuenne npeyCMOTpeHHBIX IPOrPaMMOM OU3MATIINT, 2006 (16-18)
JUJaKTUUeCKUX eUHUI] TI0 KOHCTIeKTaM b. H. Berynog, H. I1. 3aka3HoB. . Teopus 6
JIEKL[MH, MaTeprasaM MpakTHYeCcKUX 3aHATUN U ONTHUYeCKUX cucteM: M.:
peKoMeHyeMOoU uTepaType MatimHoctpoenue, 1973 (5)
H. I1. 3aka3HoB. . [IpuknagHas
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI OIITUKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e oruet o JIP;

e jyabopaTopHasi paboTa;

e KOHTpOJ/IbHast paboTa;

* JK3aMeH;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Ortuer no JIP

OTueTsI 1o 1abopaTopHBIM paboTaM Tpe/ICTaB/SIOTCS B IEUaTHOW WM PYKOTUCHOH (opMme.
JonyckaeTcst BBITO/IHEHUE PACUETOB «BPYYHYIO» WK UCIIOb30BaHHEe CUCTEM aBTOMaTU3aLvuu
MaTeMaTUUeCKuX pacuetoB. Kaxmoe 3a/jaHue Ha JJabopaTOpHYO paboTy CO/epKUT Habop rapaMeTpOR B
COOTBETCTBUH C UHJVBU/lya/lbHbIM BapDUAHTOM.

JTa6oparopHas paGora
Kputepuu olieHrBaHUS:
JIaboparopHast paboTa CUMTaeTCsl BLIMOJTHEHHOH YCITeIIHO (TIPUHUMAETCS) TIPY CJIeAYIOLIUX YCIIOBUSIX:
- [IpaBUWJIbHOE BBINIOJIHEHHE BCeX ITYHKTOB (3aZia4), IpelyCMOTPEHHbIX 3a/laHueM;
- TIPaBUJIbHOE TTOCTPOeHHe ¥ 0()OpPMIIeHNEe B COOTBETCTBUH C TPeOOBaHUSIMU TOCY/JapCTBEHHBIX CTaHAPTOB
ECK/] rpacvKoB 77151 BCeX M0/Iy4aeMbIX B XOZie BBITIOIHEHHUSI 3a/laHusl.
3awura JIP:
3amuTa JIP pesycMarpuBaeT o0Cy>KIeHre pe3y/bTaToB BLITIOJHEeHUS 3alaHusl, BK/IH0Yasi IPOBEPKY YCBOEHUs
CTY[,eHTOM COOTBeTCTBYIOIIUX CBeJJleHUI 13 TeOpUH.

KouTponnHas pabora
OrjeHkKa "OTJIMYHO" CTaBUTCS TIPY TIPAaBHU/ILHOM BBITTOJTHEHUHU 3a7laHus 0e3 KaKUX-TH00 HeJJ0UeToB.,
OrieHka "X0OpOIII0" CTaBUTCS MTPU TTPABU/IBHOM BBITIOJTHEHWU 33/laHUsI C HEOOJIBIIIMMU HeJJ0UeTaMHU.
OLeHKa "y10B/IETBOPUTE/ILHO" CTAaBUTCS MPYU B 0CHOBHOM TPaBUJILHOM BBITIOJTHEHWUU 3alaHUsI C CePbe3HbIMU
HeJloueTaMH.
HKa "H BJIETBOPUTE/ILH TAaBUTCS TIPU HEIIPaBU/ILHOM BBIIOJTHEHUH WIN HeBLITIOJTHEeHUN HUSL.
OneHKa "HeyIoB/IeTBOPUTEIbLHO" CTaBUTC. erpa (o) oJIHe €BBIIIO/IHE 3a7a

JK3aMeH

K sK3amMeHy [[0ITyCKalOTCs CTY/|eHThI, KOTOpbIe YCIIeIIHO CaIM BCe 3a/jaHus, TIpelyCMOTPEHHbIe
paboueti mporpaMmo.
OK3aMeH TIPOBOZIUTCS B YCTHOM (opMe 110 OHsieTaM, BbIJaHHBIM TIperofaBaresieM. CTy[eHT J0/DKeH
TIO/ITOTOBUTB, TOJIb3YSICh KOHCTIEKTOM, COCTaB/IeHHBIM 110 MaTepHrasiaM Kypca, OTBEeT Ha /iBa BOIIpOCa.
OLieHKa «OT/IMYHO» CTaBUTCS1, €CJIU OTBET SIBJISIETCS TIO/THBIM M TIPAaBU/IbHBIM. Matepuas U3ioxeH B
orpe/ie/IeHHOH JIOTHUeCKOoM MoC/e0BaTebHOCTU. [IpH OTBeTe Ha JIOTIO/THUTE/TbHBIE BOTIPOCHI CTYAEHT TI0Ka3all
3HaHHe OCHOBHBIX ITOHSTHI 1 3aKOHOB.
OLieHKa «XOPOLI0» CTABUTCS, €C/IU OTBET SIB/ISIETCS MTOTHBIM 1 TTPABUJIBHBIM, TIPU 3TOM /[OITYILeHbI
HecylIieCTBeHHbIe OIIMOKH, UCTIPaB/IeHHbIe T0C/Ie HaBOSILMX BOIIPOCOB IperiogaBaresisi. [Ipu oTBeTe Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI CTYAEHT IEMOHCTPUPYET IIOHUMaHKe OCHOBHOTO COZiepyKaHHsl y4eOHOro
Marepuana. CTyaeHT CBOOOZHO OPHEHTHPYETCs B MaTepuaJie, U3/I0)KeHHOM B KOHCIIEKTe.
OLIeHKa «y/I0BJI€TBOPUTE/TLHO» BBICTAB/ISIETCSI, €C/IU CTYAEHT 00HapY)KHMBAeT 3HaHHe U TOHUMaHye MaTepHara
Kypca, HO M3/laraeT MaTepHas HeIlo/IHO U JIONyCKaeT CyIlleCTBeHHbIe OIMOKHN B ()OPMy/IMPOBKE OCHOBHBIX
TIOHATHH ¥ 3aKOHOB. OTBET Ha /[OTIOHUTE/IbHbIE BOTIPOCHI BHI3BIBAET Y 9K3aMEeHYeMOT0 3aTpyJHeHHs WK
COZIeP>KUT OIIMOKHM, KOTOpPbIE OH MOYKeT UCIIPABUTh ITOC/Ie HaBOZSIIMX BOIPOCOB.
OLieHKa «Hey/|0BIeTBOPHUTE/TBHO» BLICTAB/ISIETCSI, €C/IU TIPY OTBeTe 00HApY»KeHO HellOHMMaHHe OCHOBHOTO
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coziep>kaHus yueOHOTo MaTepuasia WK JOMyIeHbl CylleCTBeHHbIe OIMOKH, KOTOPbIe YJallHics He MOXKeT
WICTIPaBUTh MPU HABOZSIIMX BOIMIPOCAX MPerofaBaTerisi.

JK3aMeH

K 9K3amMeHy [[0ITyCKalOTCS CTY/|eHThI, KOTOpbIe YCIeIIHO CaIH BCe 3a/laHus, TIpelyCMOTPeHHbIe
paboueii mporpamMMox.
OK3aMeH TIPOBOAIUTCS B YCTHOM (opMe TI0 OusieTaM, BbIJaHHBIM TperofaBaresieM. CTy[eHT J0/DKeH
TO/ITOTOBUTH, T0/Ib3YSICh KOHCTIEKTOM, COCTaB/IeHHBIM 110 MaTepHrasiaM Kypca, OTBEeT Ha /iBa BOIIpOCa.
OLIeHKa «OTJIMYHO» CTaBUTCS, €CJI OTBET SIBJISIETCS TIO/THBIM M TIPAaBU/IbHBIM. Matepuas U3ioxkeH B
orpe/ie/IeHHOM JIOTHUecKoi 1ocsefoBaTenbHOCTU. [Ipy oTBeTe Ha [JONO/THUTE/IbHBIE BOTIPOCHI CTYAEHT TT0Ka3al
3HaHHe OCHOBHBIX ITOHSITHI 1 3aKOHOB.
OLieHKa «XOPOLI0» CTABUTCS, eC/TU OTBET SIB/ISIETCS MTOTHBIM 1 TTPaBUJIBHBIM, TIPH 3TOM /OTTYIIeHbI
HecylIleCTBeHHbIe OIIMOKH, UCTIpaB/IeHHbIe T0C/Ie HaBOASILMX BOMIPOCOB Ipernogasaresisi. [Ipu oTBeTe Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI CTYAEHT IEMOHCTPUPYET MOHUMaHKe OCHOBHOTO COZiepyKaHHsl y4eOHOro
Matepuasa. CTyeHT CBOOOHO OPHEHTUPYETCsI B MaTepHarie, U3/I0KEHHOM B KOHCITEKTe.
O1ieHKa «y/|0BI€TBOPUTE/ILHO» BBICTAB/ISETCSI, €C/U CTYAeHT 0OHapy)KHBaeT 3HaHHe U [TOHUMaHye MaTepHarna
KypCa, HO M3/laraeT MaTepHas Helo/IHO U JIONyCKaeT CyIleCTBeHHbIe OIIMOKH B ()OPMYy/IMPOBKe 0CHOBHBIX
TIOHATHH ¥ 3aKOHOB. OTBET Ha /[OTIOTHUTE/TbHbIEe BOTIPOCHI BHI3BIBAET Y 9K3aMeHYeMOT0 3aTPYJHeHHs WK
COZIEP>KUT OIIMOKHM, KOTOpPbIe OH MOYKET UCIIPABUTh MOC/Ie HaBOASIIMX BOIPOCOB.
OLieHKa «Hey/|0B/IeTBOPUTE/TbHO» BLICTAB/ISIETCSI, €CJIU TIPY OTBETe 0OHAPY>KeHO HelOHMMaHHe OCHOBHOTO
coiep>kaHusi yueOHOTo MaTepurasia Wi AOMyLeHbl CyllieCTBeHHbIE OIMOKH, KOTOPbIe YUalluiCs He MOXKET
WCIIPaBUTh NPY HAaBOZSILMX BONPOCAX MperozaBareis.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pazpen 1. JIaboparopHast

3 5 |JnekTpomarHuTHoe | 21 7 4 3 0 14 15 | 15 | 15 pabora,
H3/IyuyeHue. Ortuet no JIP
Pazpen 2. JIaboparopHast

3 5 [I'eomerpuueckas 73 | 35 | 16 7 12 38 20 | 20 | 20 pabora,
OITHKA. Ortuet no JIP
Pazpen 3. JIaboparopHast
JHepreTuyecKue pabora,

3 5 |xapakTepUCTHKH 50 | 26 | 14 7 5 24 15 | 15 | 15 |Ortuet no JIP,
3/1IeKTPOMAarHUTHOT O KoHTposbHast
H3/IyYeHHs. pabora

Bcero 3a 5 cemectp 144 | 68 | 34 17 17 76 50 | 50 | 50
JTabopaTopHasi
pabora,

3 | ¢ (Pasmend.Bommosas| .o | 55 | 16| 49 | 10 | 38 | 20 | 20 | 20 | Oruer o JIP,
ONTHKA.

KontponbHas
pabora
Pazpgen 5. JlabopatopHast

3 6 |ITonapusaius 17 7 4 3 0 10 15 | 15 | 15 pabora,
cBeTa. Ortuer o JIP
g::i(::os;:ﬁCTBne JlaGoparopHas

3|6 A 52 | 24 | 14| 3 7 | 28 | 15| 15 | 15 | pabora,
IeKTPOMAarHUTHBIX

Ortuet no JIP
BOJIH C BeIeCTBOM.
Bcero 3a 6 cemectp 144 | 68 | 34 17 17 76 50 | 50 | 50
Bcero no guciuninHe 288 | 136 | 68 34 34 152 | 100 | 100 | 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimozo muna:
BugmMoMy CBeTy COOTBETCTBYET AiMaria3oH JJIMH BOJH. ..

a) 500-800 um
b)  300-900 um
c) 400-780 um

d) 200-1200 um
MakcrMyM UyBCTBUTE/TLHOCTH Ye/IOBEUeCKOTO I71a3a COOTBETCTBYET

a) CUHeMYy CBETY
b)  3eseHOMY CBeTy
C)  KeaTOMY CBETy

d) KkpacHomy cBeTy
BribepuTe npaBuibHY0 (DOPMY/IMPOBKY NpUHIMNa [folirenca

a) Kam,aaﬂ TOUKa CI)pOHTa BOJIHBI SBJ/II€TCA CaMOCTOATEe/IbHBIM HCTOYHHKOM
C(bepI/IHECKI/IX BTOPHWYHBIX BOJIH, OFI/I6a}OH_[aH KOTOPBIX aeT HOBOE I10J/IOKeHHe Cl)pOHTa
BOJIHBI

b)  Kaxpas Touka poHTa BO/HBI CO37IaeT KoyieDaHUs B HAlPaBIeHUU
PacrpoCTPaHeHUs BOJTHBI

c¢)  Cgaer pacrpocTpaHsieTcsi pPABHOMEPHO U MPSIMOJIMHENHO

d) HampapneHue pacripocTpaHeHHsI CBETOBOM BOJTHBI U3MEHSIETCS TTPY HAJTHUMU
MpensiTCTBUN

ITokazare/b IIpeIOM/IEHHS JIIO0O0K ONTUUECKOM Cpe/ibl HAXOJUTCS B [jara3oHe

a) or0Opol
b) 1 u6omnee
¢ -1ul

d) ot 10 go 100
UTo Takoe "KOrepeHTHOCTh'"?

a) CoBrnagieHue 10 YacToTe JBYX BOJH
b)  CroHTaHHOe U3/y4yeHue CBeTOBLIX BOJH

C) CornacoBaHHOe IMpOTeKaHWe BO BpeMeHH HeCKOJIbKUX KoJie0aTe/IbHbIX UIN
BOJIHOBBIX TTIPOLI€CCOB

d) OJWHAKOBOCTH [JIMH BOJIHBI AByX BOJH
[NomHOE BHYTpPeHHee OTpakeHHe BO3HHKAET, eC/TM BOJIHA MaJjaeT Ha FPaHULly pa3zea

a) Mpo3payHoii M Hempo3payHoi cpeabl
b) W3 cpeabl MeHee MJIOTHOM B CTOPOHY OoJiee MI0THOM
C) TMpo3payHoOil U MeTa/l/TMuecKoi cpefibl

d) w3 cpensl Oomee TVIOTHOUM B CTOPOHY MeHee TUIOTHOM
Ec/i MoCcTaBUTh TOUEUHBIM UCTOUHHK B (POKYC JIUH3BI, TO JIyUH COOEPYTCS
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Ne 8

Ne 9

Ne 10

Ne 1l
Ne 2
Ne 3

Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10
IICK-2.1

Ne 1

Ne 2

a) B MapasienbHbIM yUOK CBETa
b) B (oKyc no APyTy0 CTOPOHY JIMH3bI
C)  Ha yaBoeHHOM ()OKyCHOM pacCTOSTHUN

d) B TOUYKe MHHUMOIO M300paKEeHHsI TOUEUHOI0 UCTOUHHKA
B ueM BbIpa)kaeTcst ONTHUeCKast CH/ia IMH3bI?

a) B JIIOMeHax
b) B Barrax
C) B AUONTPUSAX

d) B HBIOTOHAxX Ha CM2
AJMa3 onyCcTU/IU B COCyZA € BOJoU. byneT iu oH BUeH noj BOf0i?

a)  Hert, Tak Kak COr/iacHO 3aKOHaM OMTHKY TPaHUIIA MeXXy TTPO3pauHbIMU 00BEKTaMHU
He BU/IHA

b)  /[a, Tak Kak kK03(ppUIIMeHTHI TPeIOM/IEHUST a/IMa3a U BOJbI OT/IMUAFOTCSI
c¢) [a, Tak Kak anMa3 TBepZoe TeJo, a BoJa — XKUJKOCTb

d) Her, Tak KaK Ha TpaHuIle BOZBI U anMasa Oy/ieT HabmoIaThCsl MOJTHOe BHYTPEHHee
OTpa’keHHe

Kax 3aBucHT 3Heprusi pOTOHA OT JJTUHBI BOJTHBI

a)  9Heprus ¢hoToHA 0OPATHO MPOIOPI[MOHAbHA JJTUHE BOJTHBI
b)  sHeprus oToHa MPSIMO MPOMOPIMOHA/LHA JJTAHE BOTHBI

C)  SHeprus OTOHA MPOTMOPIMOHATbHA KBAPaTy JJTUHbLI BOJTHBI

d) sHeprusi ¢oTOHA NMPaKTUUECKU He 3aBUCUT OT AJIMHBI BOJTHbI
Bonpocbl 3akpblimozo muna:

VHTeHCUBHOCTD 3/IEKTPOMarHUTHOU BOJTHBI 3TO...

UeM 0T/IMYAIOTCS TIOAXOIBI TeOMeTPUYeCKOW M BOJTHOBOU OTITHKH?

Ipu HopMasnBHOM AvcTiepcuy K03 dUIMEeHT TIPesIOMIIeHUs C YBeJTHUeHHeM JJIMHBI
BOJIHBL...

MokeT st POTOH [IBUTATHCS MefljieHHee, ueM co CKopocThio 299 000 KM B CeKyHAY?
N3mensiercst mi Macca CosiHIja 3a CUeT UCITYyCKaHUs 3/IeKTPOMarHUTHBIX BOJIH?
AGcComoTHBIN TTOKa3aTesb TIPeioMIIeHHs CpeAibl - pr3rdecKasi Be/IMUMHA, PaBHAs
Pa3znoxenue Gesioro cBeta B paZiyry C MOMOLIBIO MTPHU3MBbI 00y C/IOB/IEHO. ..

['naBHBIN (OKyC cobUparoreit TMH3BI 3TO. . .

Ecimm nocraBUTh TOUEYHBIM MCTOYHUK CBeTa B TOUKY, PABHYIO YZIBOEHHOMY (POKyCHOMY
paccTosiHKI0 coOMparolLlel TMH3bI, TO Ty4u cobepyTcst
Onrtryeckasi cya JIMH3BI 3TO. ..

Bonpocbl omkpbimoz2o muna:
Kak moyxHO paccunTarh HHTEpQepeHIIMOHHYIO KapTHHY NpH Audpakiuu OpeHesns?

a) MeTtoaoM TpacCUPOBKM yueid
b) U3 3akoHa CHennmryca
c¢) U3 Teopuu ®paynrodepa

d) Ucxopns uz npuniumna [oiireHca
KakoBa ejuHu1a U13MepeHyst MarHUTHOTO 3apsiia?

a) Taycc
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Ne 3

Ne 4

Ne 5

Ne 7

Ne 8

Ne 9

b) Tepn
Cc) T

d) MarHWTHBIX 3apsZOB He CYILL{eCTBYeT

[Touemy 3epKaJia TeJIeCKOIIOB /Ie/Iar0T OOJIBIINMHU, IaXKe i/t HaO/TFOIeHUS APKUX
00BEKTOB?

a) Bonbimoe 3epkao sierde cenarb pOBHBIM, M MeHbIlIe HCKa)KEeHHST BOJTHOBOTO
thponTa

b)  Uewm Gosbliie 3epKajio, TeM OOJIbIIE CIIEKTPAIbHBIN HANa30H PEruCTPal[uu
W3y YeHUsI

c) Yewm Oosbliie 3epKajio, TeM Jjasibliie BUJHO 3BE3/bI

d)  YmioBoe pa3peleHue TesecKora C O0JBIIMM 3epPKajioM BbILLIe
Uro Takoe "guck Dupu"?

a)  [Judpaxiys ma3epHOro jiyuya B 3aMyTHEHHOM BO3/yxe
b)  CrpykTypa, mosydaemasi Ipy MUHUMAaJTLHON (POKYCHPOBKe CBeTa

¢) HeycTpansiembiii ciefi Ha TOBEPXHOCTH ONTHUECKUX 37IEMEHTOB TIPH OO/BIION
WHTEHCUBHOCTH CBeTa

d) KaprtuHa audpakiiuu Ha ey B OMKHEH 30He
JudpakioHHas peleTKa UCIIO/Ib3YeTC ...

a) B CIeKTpoMeTpax
b) B roHuomerpax
C) B IMpoMeTpax

d) B OGosmomerpax
[udpakKIMOHHbIE PeIIeTKH ObIBAOT. .

a)  OTpakare/bHbIE U MPOMyCKaTelbHbIe
b)  ogHOMOTOHHBIE U ABYX(OTOHHBIE
C)  [MCIePTrUpYOLIMe U MPeIOMJISIOLe

d) OGnecrsimuye U HebeCTAIIE
[Tpu3ma packiazibiBaet Oesiblii CBeT B paiyry Omarogaps...

a) [Hucnepcuu
b)  WHrepdepeHiuu
c¢) Iudpaxuyu

d) HenmHeWHBIM CBOMCTBaM MaTepHrasa
Uro Takoe "MOPsA0K AU PAKI[MOHHOM pereTku''?

a) IlopszoK, B KOTOPOM pellleTKa yCTaHOB/IeHa CPeAir JPYTUX 3/IeMeHTOB
b) Tlopsimok audpakiyu, B KOTOPOM UCTIONb3YeTCs pelieTKa
c) Ilopsziok yepeioBaHUs CBET/IBIX U TEMHBIX T10JI0C UHTeP(depeHLH

d)  AKKypaTHOCTb, C KOTOPOH cAesianu JudpakLOHHYIO PelieTKy
Yro Takoe "meprof AudpakLMOHHOMN peléTKu"?
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Ne 10

Ne 1
Neo 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10
IICK-2.3

Ne 2

Ne 3

Ne 4

a)  BpeMs WU3rOTOBJIEHUS JUGPAKIMOHHON peleTKH
b)  paccTosiHue, uepe3 KOTOpPOe TOBTOPSIFOTCS IITPHUXU HAa PELIETKe
C)  Bpewms, 3a KOTOpPOe CBET MPOXOJUT uepe3 PelIeTKy

d) pa3HOCTH (ha3 CBETOBOI BOJHBI 1T PAa3HBLIX KPAeB PEIeTKH

Kak yObIBaeT MHTEHCHBHOCTb CBETOBOTO ITOTOKA TIPH PACIIPOCTPAHEHHUHU B O[HOPOJHOMH
TIor/IoMIatoIIel cpejie

a)  TI10 9KCIIOHEHTe
b)  snuHelHO
)  1/xA2

d In(x)

Bonpocbl 3akpblimozo muna:

MoyKHO /IK Ha NIPAKTHKe My4YO0K CBeTa Majoi HHTeHCUBHOCTH C(HOKYCHpPOBaTh B TOUKY?
WNuTepdepentys 310 -

Hudpakiys 370 -

HdudpakiioHHbBIN TIpefesn 3To -

Kakoe HarpaBrieHre CUMTalOT HalpaB/ieHHeM I0/IpU3aLn?

Uro Takoe "rpyIrmnoBasi CKOPOCTb'" 3/M BOJIHBI?

J11viHa BOJTHBI pEHTIeHOBCKUX JIyyell 3T0

VIHTeHCHBHOCTE cBeTa B AU(PAKLIMOHHOM MakCHUMyMe AudpelieTku
MIPONOPLMOHA/IBHA. ..

[MTouemy AvdpakIMOHHAs pellleTKa packia/biBaeT Oesblii CBET B pajiyry?
Uro Takoe "(poTOHHBIN KpUCTaLT"?

Bonpocbl omkpbimoz2o muna:
Uto xapakTepu3yeT yIoBasi Jucriepcusi JudpakLFiOHHOM peleTKu?

a)  yroi, TOof KOTOPBIM CBET OTPa’KaeTCs OT PelleTKU
b)  yros, Moz KOTOPBIM CBeT MPeIOMJISIETCS PEeIeTKOMH

C)  yroJ, Ha KOTOPBI TTOC/Ie TTPOXOKAEeHUS PeIieTKH paCcXOAsSTCs IYUM C Pa3HOU
JITUHOM BOJIHBI

d)  yros, noj KOTOPbIM HY>KHO yCTaHaB/IMBaTh PeLIeTKY
[ yero Hy>keH MO/IAPU3aLMOHHBIN MUKPOCKOM?

a) HHGHI-O,E[EHI/IE B IOJ/IAPHU30BAHHOM CBeTe IT03BOJIAET IIOBBICUTH KOHTPACT OIITHYeCKU
dHU30TPOITHBIX 00BLEeKTOB

b) s viccienoBaHUs MUKPOCKOITHUECKON CTPYKTYPBI TT0JISIPU3aTOPOB
¢) [lns iccnenoBaHUS OOBEKTOB C U30TPOMHBIMY ONTUUECKUMU CBOMCTBAMH

d) HemnpaswribHas GpopMyIMpOBKa, MUKPOCKOTI TIOIIPU30BaHHbIN, a He
MOJISIpU3aLMOHHbBIN

st yero doTorpadbl UCMOIB3YIOT MO/SIPU3aLIMOHHBIE (PUTBTPHI?
a)  [Jns usmenenus nossipu3anuu cBeta Ha CCD Marpuiie
b)  [Ons ycrpaHeHus 6IMKOB OTPaKeHHOTO CBETA U MOBLILLIEHMsT KOHTPacTa 06/1akoB

c¢) INonspu3saioHHBI CBeTOGUIBTD YBeTMUMBAeT CBETOBOM TIOTOK 3a CUeT pa3BopoTa
TO/ISIPU3aLIN

d) [nsanonyuenus dhotorpaduii B HOUHOE BpeMst
Kaxkoii kpucrann obnasaeT AByydenpenoMaeHuem?
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Ne 9
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d)

WcnaHckuit mnar
Wpnanackuii candup
[IBenckuii KBapiy

Harckuii OpuIIMaHT

Urto orpaHAYMBaET UCIT0/Ib30BaHUe a3epoB i hoTtonmurorpaduu B EUV?

a)
b)
<)
d)

He cymectByer s1a3epos auarasoHa EUV
Onrtuueckue 371eMeHTbl He MOTYT cOKycHpoBarh nsnyueHne EUV
EUV - 5T0 10TOK 3/1€KTPOHOB. Jla3ephl He HY>KHbI

BIOpOKpaTI/IlIECKI/Ie NpenATCTBUA

V3 Kak1x MaTepuanoB JiefiatoT ()OTOHHbIE KPUCTAIIbI?

a)
b)
<)
d)

W3 JUIJIEKTPHUKOB C OTPULIATE/IbHBIM I10Kd3aTesieM ITpe/iOM/IeHUA

W3 JWIJIEKTPHUKOB C DA3/IMYHBIM IMOKa3aTe/jieM IIpeIOMJ/I€HUA

W3 HAHOCTPKTYPHUPOBAHHBIX METa/VIMUECKHX 3JIEMEHTOB

W3 METa/VIMYECKUX U AUIJIEKTPUUECKHUX YaCTHUL]

IMouemy HebO cuHee?

a)
b)
0)
d)

M3-3a HEYNPYTOro paccesiHUsi CBeTa SHeprust (POTOHOB YBeNWUMBAETCS
TIpY P3/1eeBCKOM pacCesiHUY CUHUe (POTOHBI pacCerBalOTCs CUIbHee
UK nornoirienue B Hebecax U3MeHsIET CIIEKTP

3T0 0OMaH 3peHus, He6o cepoe

I[Tpy pa/1eeBCKOM pacCesiHUH MPOUCXOAUT N3MEHEHHe ..

a)
b)
<)
d)

HarpaB/IeHUs] CBETOBOI'O ITOTOKA
CyMMapHOU WHTEHCUBHOCTH CBETOBOT'O ITOTOKA
5Heprum (oToHa

[JIMHBI BOJIHBI

ITpusma Hukons CiiyXutT fjis...

a)
b)
0)
d)

Pa3znoxkeHus: 6e10ro cBeTa B CIEKTP
Pa3menenus qByx mosisipu3aliiii CBeTa
st moBopoTa 1osisipyu3aliiu cBeTa

[MonmyueHust KpyroBOM MOSIPU3aLiiN

I1pu napgenuu nog, yrinom bprocrepa...

a)
b)
<)
d)

OTPa)KEHHBIN U TIPe/IOM/IEHHBIN Jyud B3aUMHO MepreHUKY/IIPHbI
He MTPOUCXOAUT OTPA’KEHHS CBeTa OT TIOBEPXHOCTH
TIPOUCXOAUT I10JIHOE BHYTPEHHee OTpakeHHe CBeTa

MPOUCXOOUT TI0/THOE OTPa’>keHHue CBETa

ITpu gBy/MyYenpenoM/ieHAH CBETa...

a)
b)

CBETOBOI TIOTOK pa3/araeTcda Ha ABa C O,HHHaKOBOﬁ MHTeHCHUBHOCTBIO

CBETOBOI TTIOTOK pa3fesdeTcd Ha JBa C pa3H0171 HOHHPI/B&LII/IGI‘/II
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Ne 2

Ne 3

C)  CBETOBOM IMOTOK JBAXK/bI TIPEJIOMJISIETCS B OIITUYECKOM JIeMeHTe

d) TIpOMCXOUT ABOMHOE UCKPUBJIEHHE ONTHYEeCKOTO MyTH

Bonpocbl 3akpbimozo muna:

MeTtamarepuan 3710 -

C TOMOII[BI0 Yero M3Tr0TaB/IMBAIOT TIOTYTIPOBOAHHUKOBEIE UUITHI 110 TeXHO/IOTHH 13.5
HaHOMETPOB?

IMouemy TepareprioBoe U3ydeHHe MOXKeT ObITh UCTIO0/IBL30BAHO /IS UAeHTU(DUKAIN
pa3nUYHbIX BellecTB?

Kak onpeniensieTcsi cTereHb MoJsIpU3ariuu’?

TeparepiioBbIii AVaa30H PacTIoNoKeH

Nupukarpuca 370 -

®OHOH 3T0 -

Kak 3aBHCHT MHTEHCUBHOCTH TPOLIe/IIero uepes MnoJsisipu3aTop cBeTa OT yIJia?
Uem ominuaroTcs paccesiHue Mu u paccesiHue Pases?

Paccesinne Mangenbiutama-bpusintosHa 3To...
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