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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)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
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
MaTeMaTH4yeCKOro aHa/ii3a U MOJie/IMPOBAaHUS B UH)KEHEPHOU JesiTe/IbHOCTH, CBA3aHHOMN C MPOeKTUPOBaHUEM,
KOHCTPYMPOBAaHKEM U TEXHOJIOTUSMHU TIPOU3BO/CTBA JIa3ePHOM TeXHUKU

IICK-1.1 — crocobHOCTh K aHa/u3y 3aZiaudl 10 TIPOEKTUPOBAHUIO THIOBLIX CUCTEM, TIPUOOPOB, Y3/I0B U
neTasiel 1Ja3epHOM TeXHUKH, JIa3€PHBIX ONTHKO-3/IEKTPOHHBIX MPUOOPOB U CUCTEM

I1CK-1.3 — criocobHOCTh K pacyeTy, IPOEKTUPOBAaHUIO Y KOHCTPYHWPOBAHUIO B COOTBETCTBUH C TEXHHUUECKUM
3aZlaHueM THUIIOBBIX CUCTeM, TPUOOPOB, AeTasel U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yYPOBHSIX

@®opMHpOBaHHIO KOMIIETEHLUI CTYKUT [JOCTIDKEHHE CIIeAyIOIIUX Pe3y/IbTaToB 00pa3oBaHMUsI:
OIIK-1

3HAHUSA:

Ha ypOBHE BOCIIPOU3BeEHMSI:

- METO/IMK pacueTa SHepreTHUeCKNX XapaKTepPUCTUK UCTOYHUKOB U3/TyUYeHHUs;

- METOJWK pacyeTa MapakCHabHbIX (HY/IEBBIX) /Iyueli uepe3 ONTHUECKYIO CUCTEMY;

- METOZIUK OLleHKH abeppaliyii ONTUYeCKUX CHUCTEM;

- METOZIMK OLIeHKH KayeCTBa ONTHUECKOr0 H300paskeHHs;

Ha ypOBHe TIOHUMaHMSsI:

- TIPUHLUITBI ONIMCAHMS CBETOBBIX TOJIEH U BOJTH, CIIOCOOBI MX OTMMCAHUS U UX XapaKTePUCTHKHY;

- TIPUHLUITBI PACIPOCTPaHeHus Jiydeld uepe3 ONTHUECKYIO CUCTEMY;

- IPUHLUIIBI ¥ ()OPMBI TIPe/ICTaBIeHUs abeppaLiuii;

- OCHOBBI ()OPMUPOBAHUSI ONITUYECKOTO U300pa’keHHsI U €r0 CTPYKTYPBI;

Ha YpOBHe Ipe/ICTaBJIeHHI:

- (h)M3MUeCKMX OCHOB sIBJIEHUH, CBSI3aHHBIX C B3aMMO/[eCTBHEM CBeTa C BeIl|eCTBOM;

- OCHOBHBIX CBOMCTB CBETOBBIX TI0JIEH;

- Pa3/IMYHBIX BUJOB UCTOYHUKOB H3/TyUeHUs];

- SJHEPreTUYeCKUX U CBETOBBIX eIMHUL] U COOTHOLIEHUH MEXY HUMHU;

- OCHOBHBIX MOHSITUH 1 3aKOHOB FeOMETPHUECKOH 1 BOJTHOBOM OMTHUKH, OCHOBHBIX METO/IOB PeIleHHs

OTITUYeCKUX 3a/jay;

- XapaKTepHCTUK peaslbHbIX ONTHYECKUX CHCTEM;

- 00ITMX TOHATHI 00 abepparysaX ONTUYeCKUX CUCTEM, O CTPYKTYPe ONTHUECKOTO U300paskeHUs ¥ 0

KPHUTEpUSIX KauecTBa ONTHYECKOTO N300paXkeH s;;

YMeHuUsi:

TIPUMEHSTh 00I1[1e 3aKOHbI (PU3MKH [IJIs1 PellIeHUs] KOHKPETHBIX 3a/lau B ONTHKE U Ha

MeXX/JUCLUIIMHAPHBIX TPaHUL{aX ONTHKU C APYTUMU 00/1acTsMU 3HaHUH;;

HABbIKU:

TI0/Tb30BaHMS TUTTOBBIMH ITPOTrPaMMHBIMH MTPOAYKTAMH /ISl PeIeHus 3aJa4 110 ONTHYeCKUM CHCTEMaM..
IICK-1.1

3HAHUS:

Ha yPOBHE BOCTIPOW3Be/I€HHUSI:

- METOZIMK pacueTa SHepreTUueCckUx XxapakTepUCTUK UCTOYHUKOB U3/TyUYeHUs;

- METOZIMK OLIeHKH KayeCTBa ONTHUECKOro H300paskeHHs;

Ha ypOBHe TIOHUMaHWSsI:

- IPUHLUITBI PaCIIPOCTPaHeH s JTydyeld uepe3 ONTHUYECKYI0 CUCTEMY;;

YMeHuUsi:

TIPUMEHSTH 00I1[1e 3aKOHbI (PU3MKH [IJIs1 PellieHHs] KOHKPETHBIX 3a/lau B ONTHKE U Ha

MeXX/JUCLUIIIMHAPHBIX TPaHUL[aX ONTHKU C APYTUMU 00/1acTsIMU 3HaHUH;;

HABbIKU:

TI0/Tb30BaHMs TUTTOBBIMH ITPOTrPaMMHBIMH ITPOAYKTaMH /ISl PelleHus 3aJa4 110 ONTHYeCKUM CHCTEMaM..
IICK-1.3

3HAHUS:

Ha YpOBHe Ipe/|CTaB/IeHUM:

- SHEepreTUYeCKUX U CBETOBBIX e[JMHUL] U COOTHOLIEHUH MEXXy HUMUY;

- OCHOBHBIX ITOHSITUH 1 3aKOHOB FeOMETPHUeCKOI 1 BOJTHOBOM ONTHKH, OCHOBHBIX METO/IOB pelleHHsI

OTNITUYeCKUX 3a/aY;

Ha ypOBHe BOCTIPOU3BeZEHMSI:

- METO/IMK pacueTa SHepreTHUeCKNX XapaKTepPUCTUK UCTOYHUKOB U3/TyUYeHHUs;

- METOJWK pacyeTa MapakCHa bHbIX (HY/IEBBIX) /Iyueld uepe3 ONTHUECKYIO CUCTEMY;

- METOJJUK OIIeHKH abeppariuii ONTUYeCKUX CUCTEM;
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- METO/JUK OIIeHKH KaueCTBa ONTHUECKOTO U300paXkeHus;

Ha ypOBHE MIOHUMaHWUsI:

- PUHLIUITBL U JOPMBI TIPe/ICTaB/IeHNsT abeppariuii;

- OCHOBBI (JOPMHPOBaHUSI OIITUYECKOTO M300Pa’KeHUSI U €T0 CTPYKTYPHI;;

YMeHuUs:

TeopeTUUeCcKue:

- IPUMEHSTH 001V 3aKOHbI (DU3UKH [/ PellleHHs KOHKPETHBIX 3a/]a4 B ONTHKE U Ha
ME>XXUCIUITTMHAPHBIX TPAHUIIAX OTNITUKH C IPYTUMU 00/1aCTSMU 3HAHWI;

MpaKTHUyecKue:

- BBITIOJIHATb PacueThbl SHepreTUue CKMX XapakKTePUCTUK UCTOUHUKOB U3/TyUeHus;

- BBITIOJIHATD PacueThl pacripesie/ieHusi SHEPTUU MeXXy OTPa>KeHHBIM U TIPeIOMJ/IEHHBIM TTOJISIMU TIPH
Pa3nUYHBIX CIyYasx MafieHus CBeTa;

- BBITIOJHATH ()OTOMETPHUYeCKHe pacyeTbl U U3MepeHus;

- BBITIOJTHSATH PACUeThI TTapPAaKCHA/IbHBIX XapaKTePHUCTHK, KapIUHA/IBHBIX OTPe3KOB, PaCIioyIOKeHUs U
Be/TMUMHBI U300parkeHusT;;

HaBbIKU:

pacueToB OCHOBHBIX TTapaMeTPOB ONTHUECKUX CHUCTEM;

T0/Ib30BaHUs TUTIOBBIMU TPOTPaMMHBIMU MPOAYKTaMHU [i7Isl PellieHNs 3a/jau 110 ONMTUUeCKUM CUCTeMaM;
paboThI C IpoCTeIel U3MepUTeIbLHOM arapaTtypoi U yueGHOU U HayYHOU JTUTepaTypOl [jisl PelleHHs
3a/jau 10 ONTUYEeCKUM CUCTEMaM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmaa OCHOBBI OIITUKMU siBsieTcs JUCIUTUTUHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
[porpaMmsl IIOATOTOBKY 110 HarpasieHuto 12.03.05 Jla3zepHas mexHuKa U /a3epHble MexHOA02UU.

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 aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
TIPOeKTHPOBaHKEeM, KOHCTPYHMPOBaHWEM U TeXHOJIOTUSIMU TIPOM3BO/CTBA J1a3epHON TeXHUKU

e OIIK-3 — CrniocobeH MpoBOAUTE SKCIIepUMeHTabHble UCCIe[0BaHKs U U3MepeHusi, 06pabaThiBaTh 1
TIpe/ICTaB/ISATh NIO/yUeHHbIe JaHHbIe C YUeTOM CreLu(UKY MeTOZ0B U CPe/iCTB Jla3epHbIX UCC/Iel0BaHUM
Y U3MepeHUH



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-1.1
TICK-1.3

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 10

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 20

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 25

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 10

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. [MToAroToBKa K BBITIOTHEHUIO U 3aljUTe J1IabopaTopHOM PaboThI 16
«[IpoBezeHre pacueToOB ONTHUECKUX CUCTEM»
5 [MToAroToBKa K BBITIOTHEHUIO U 3aljuTe J1abopaTopHOW PaboThI 10
«WccnenoBanve abeppariuii ONTUYECKUX CUCTEM»
6 [ToaroroBka K 3K3ameHy 12
[ToAroTOBKA K BBITIOTHEHUIO U 3aITUTe J1TabOpaTOpPHOU PaboThI
7 «MccnefoBaHre ONTUYECKUX CUCTEM KO/UTMMALIMM J1a3€PHOTO 3
U3/TyYeHUsI»
Pazpen 3. DHepreTuueckue =
8 IToAroTOBKA K KOHTPO/ILHOH pabore 3
XapaKTepUCTUKU -
5/eKTPOMArHHTHOTO W3yueHne TipeZlyCMOTPEHHBIX TPOTPaMMOH /IM/|aKTHYeCKHX
9 I STy deHHs. @/IHHL] 10 KOHCTIeKTaM JIEKL|H, MaTephasam MpakTHyecKnx 3
3aHSTUM Y PeKOMEeH/TyeMOU JTuTeparype
[ToAroToBKa K BLIMOIHEHUIO U 3alUTe J1ab0opaTopHOI paboThI
10 «MccnenoBadue 1aMbepTOBCKOTO XapaKTepa OTPaXKEHHUS 3
Pa3UYHBIX TIOBEPXHOCTEH»
Bcero 3a 5 cemecTp 76
W3yueHue 1Ipe/lyCMOTPEHHBIX MTPOrpaMMO AUJaKTHUeCKUX
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
Pa3zpen 4. BonHoBasi onTuka. |[Koser, HerotoHa»
[MToAroToBKa K BBITIOTHEHUIO M 3aljUTe J1abopaTopHOW PaboThI
14 «M3yuenne qudpakiyuy @payHrodepa OT OAHOMN U [BYX 6
menef/i»
15 [ToAroToBKa K BLIMOIHEHUIO U 3alIUTe J1a00paTOpHOH paboThI 6
«OripefiesieHNe TTapaMeTPOB UG PaKLIMOHHOM peleTK»
[MToAroToBKa K BBITIOTHEHUIO U 3aljuUTe JIabopaTopHO paboThI
16 «OripefiesieHre JUCIIEPCUN CTEK/ISTHHBIX MPH3M C IIOMOILLIBIO 6
TOHUOMeTpa»
W3yueHue Tipe/lyCMOTPEHHBIX MTPOrpaMMOl AUJaKTHUeCKUX
17 eIMHULI TT0 KOHCTIeKTaM JIeKIUM, MaTeprasaM MpakKTHyeCKUX 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 IMoaroroBka K BBITIOJIHEHMUIO U 3all{uTe nabopaTopHOii paboThI 4
: «MccnenoBanue IMHEHHOTO 3/1IEKTPOOIITHYECKOTO 3¢ deKTar»
3/IeKTPOMarHUTHBIX BOJTH C
20 IToaroroBka K 3K3ameHy 20
BeIIleCTBOM.
21 IToaroroBka K BBITNIOJIHEHUIO U 3aiuTe 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 9(10 1 12 13 14 15(16|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
MpOorpaMMbl NOATOTOBKM MO HaripasiaeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucunrivHa
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
MaTeMaTU4YeCKOT0 aHa/lni3a M MO/IeTMPOBaHUs B WH)KeHEPHOU /eATeTbHOCTU, CBSI3aHHOM C TIPOeKTUPOBaHUEM,
KOHCTPYMPOBAHMEM M TEXHOJIOTUSIMU TIPOU3BO/ICTBA JIa3ePHON TeXHUKU;
TICK-1.1 criocobHOCTh K aHa/M3y 3aJaud 10 IPOEKTUPOBAHUIO THIIOBBIX CUCTEM, MPUOOPOB, Y3/I0B U JieTasiei
Jla3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM;
[ICK-1.3 crioco6HOCTh K pacyeTy, MPOEKTUPOBAaHUI0 M KOHCTPYWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3aflaHueM TUTIOBBIX CHCTeM, TPUOOPOB, AeTasell U y3/10B Ha CXeMOTEXHIUUYECKOM U 3/IEMEHTHOM YPOBHSIX.

Cozep)KaHue AUCIUIUIMHBI OXBaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C TOHUMAHUEM TEOPETUUECKUX U
(h13UeCKUX OCHOB UM TIPUOIMDKEHUH reOMeTPUUeCKON W BOJIHOBOH ONTHKH, ZJIs1 TIOC/IeYIOLIEr0 TTPUMEHEHMUS
MO/TyYeHHbIX 3HAHWM Y HAaBLIKOB TIPM OCBOEHWM 00IenpodeCcCHOHAMBHBIX U CHeLUaTbHBIX JUCLIATUIAH
OITHUYECKOro MPOu/Ist OATOTOBKU U IIPU BHITIOTHEHUM Pa3/IMUHBIX BHAOB PaboT B MpodeCcCHOHAIBHOMN cdepe
ZlesiTeJIbHOCTH.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
e oruet 1o JIP;
e KOHTpOJbHas pabora.

IIpomMeskyTouHasi arTecTamus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPy/I0EMKOCTh OCBOEHHSI AUCLUIUIMHBI CocTaBiseT 8 3.e., 288 u. TIporpamMMoM AWCIUITUHBI
TpeyCMOTPEHBI JIEKI[UOHHbBIE 3aHATHA (68 u.), mpakTuueckue 3aHATHs (34 4.), 1ab0paTOpHBINM NpakTUKyM (34
4.), camocTosTebHas paboTa ctyaeHTa (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 Pexomenjiyemas 1ureparypa prn?{?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-
peKoMeHJyeMoH ThTepaType 22)
H. I1. 3aka3HoB. . [IpuknagHas
reomMeTpuuecKas orTuKa: M.:
MarmmmHocTpoenue, 1984 (1, 6)
n b. H. BeryHos, H. I1. 3aka3HoB. . Teopus
OJTOTOBKA K BBITIOJIHEHUIO U 3allUTe 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.
yabopaTtopHoi pabotsl «IIpoBeneHue pacuetoB | bamrHuHa. . OcHoBbI ontuku: CII6.: JlaHb, 16
OTITUYECKUX CUCTEM» 2013 (1-3)
JI. Y. Bacunbera, b. C. I'ybanos, T. B.
[MoaroroBka K BBITIONIHEHUIO U 3alIUTe VBaHOBa. . MeTo/b! peleHust 3a4a4 110
nabopatopHoii paboThl «VccieoBaHue onmuke: CII6.BI'TY "BOEHMEX" um. /I, 10
a6eppau1/n‘/i OIITUYEeCKUX CUCTEM» ®. YcruHoBa, 2008 (5_7)
Wroro no pasgeny 2 38
Pa3pen 3. JHepreTuyeckKue XapaKTepUCTUKY 3JIEKTPOMarHMTHOTO U3/IyUeHHs.
[TogroroBka K 3K3amMeHy C. K. Cradees, K. K. Bospckui, I JI. 12
HOAFOTOBKH K BBITIOJTHEHUIO U 3all[UTe Bammnuna. . OcHoss! onTuky: CII6.: JlaHb,
nabopaTtopHoii pabotsl «VccnemoBaHue 2013 (3, 4, 16) 3
ONTUYECKUX CUCTeM KOJUTUMALIMH J1a3ePHOro I C. Jlanpcbepr. . OnTrka: M.:
W3Ty4YEeHUs» OU3SMATIINT, 2006 (3, 14, 28, 36-39)
TT0/rOTOBKA K KOHTPOJIbHOI paboTe b. H. Berynog, H. I1. 3aka3HoB. . Teopus 3
N3yuenue npeyCcMOTpPeHHBIX TPOrpaMMOK ONTHMHECKHX cuCTeM: M.
MarmHoctpoenue, 1973 (1)
TUIAKTAYeCKUX eTUHUI] 110 KOHCIIEKTaM
N . H. I1. 3aka3Hog. . [IpuknagHas 3
JIEKI[UH, MaTepuasiaM MpakKTUIeCKUX 3aHATHHA U
peKOMeHAyeMoH IiTepaType
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[MoaroroBka K BBITIONIHEHUIO U 3alIUTe reoMeTpHuecKasi OITHKa: M.: 3
nabopatopHoii paboThl «VccieoBaHue MammHoctpoenue, 1984 (1, 8)
/1TaMOEPTOBCKOTO XapaKTepa OTPaXKEeHHUS
Pa3/IMYHbIX TIOBEPXHOCTEH»
Wroro no pasgeny 3 24
Paspen 4. BonrHoBasi onTHKa.
W3yueHue ripeyCMOTPEHHBIX TIPOTPAMMOM
IUIAKTUUECKUX eIUHUI] TT0 KOHCIIEKTaM 8
JIEKLIUM, MaTepraiaM MPakTHUeCKUX 3aHITUM U
peKoMeHAyeMoM JThTepaType
IToAroTOBKA K BBITIOJTHEHHIO ¥ 3aIL[UTe I. C. JlanpcGepr. . Onruka: M.:
naboparopHoii pabots «VccnegoBanne PUSMATINT, 2006 (4-11) 6
MHTep(epeHLK CBETOBBIX BO/H Ha ryiacTiue» | b- H. berynos, H. I1. 3akasHos. . Teopus
IToaroToBKa K BHITIOIHEHUIO U 3alIUTe ONTHYECKHX chcTeM: M.
naboparopHoii pabotsl «OripezeieHue paguyca Maumrocrpoerme, 1973 (2, 3)
C. K. Cradees, K. K. bBosipckuii, I JI. 6
KPHMBU3HBI JIMH3BI TTyTeM HaOJTFO/IeHUS KOJIel] 5 . CTI6.: T
HEIOTOH allHuHa. . OCH;)(])S;:; OI;T;IKI/I. CII0.: Jlans,
[MoaroroBka K BBIMO/THEHHIO H 3alliuTe H.TL 3aKa3HOB.(. Hzmma,aHaﬂ
/1a00paTOpHOM pa60TLIU«I/I3yquI/1e ,qI/IU(bpaKL[I/II/I reoMeTpHYecKas OrTHKa: M.: 6
®paynrodepa ot oHOMN U ABYX IIjesieii» MarmHoctpoerte, 1984 (3,4,
[MoaroroBka K BBITIONIHEHUIO U 3alIUTe TIpusIoXKeHwe)
naboparopHoii paboTe! «OrnpejeneHmye H. W. KanureeBckuii. . BonHoBas onrTuka: 6
rapaMeTpoB JU(PaKLIOHHOMN pereTK!» CII6.: JTanb, 2020 (Bce)
[MoaroroBka K BBITIONIHEHUIO U 3alIUTe
nabopaTopHoM paboTel «OmnpeaeneHye 6
JTUCTIEPCUU CTEKJITHHBIX TIPU3M C TIOMOIIHIO
TOHHOMeTpa»
Wroro no pasgeny 4 38
Pazgen 5. Ilonsapusanus cBera.
b. H. BeryHog, H. I1. 3aka3HoB. . Teopus
W3yueHue ripeyCMOTPEHHBIX TIPOTPAMMOM OTITUYeCKUX CUCTeM: M.:
JUJaKTUUeCKUX eJUHUL] TI0 KOHCIIeKTaM MarmHoctpoenue, 1973 (5) 6
JIEKLIUM, MaTepraiaM MPaKTHUeCKUX 3aHITUM U H. I1. 3aka3Hog. . [IpukaHas
peKoMeHAyeMoM IhTepaType reoMeTpHuecKasi OITHKa: M.:
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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.

17
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Pazpen 1. JIaboparopHast

3 5 |JnekTpomarHuTHoe | 21 7 4 3 0 14 15 | 15 | 10 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 | 20 |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 | ¢ (Paspend.Bommosas| .o | 55 | 16| 49 | 10 | 38 | 20 | 20 | 25 | Oruermo JIP,
ONTHKA.

KontponbHas
pabora
Pazpgen 5. JlabopatopHast

3 6 |ITonapusaius 17 7 4 3 0 10 15 | 15 | 10 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-1.1

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:
Eciu nipeiMeT pa3MecTUTh MeX]y coOuparoleli TMH30U U ee (OKYCOM, MbI TIOTTYUHM. . .

a) MHHUMOe u300pakeHUe NpeAMeTa
b)  BooO1Ie He MOMyUYNM U300paXkeHHe
C)  yMeHbIlIeHHOe H300pakeHHe TIpeJiMeTa

d)  yBenMueHHOe U300paXKeHUE MpeaMeTa
CKOJTbKO OCHOBHBIX 3aKOHOB F€OMEeTPHUUEeCKOH OTITUKHU?

a) 3
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Ne 3

No 4

Ne 6

Ne 7

Ne 8

Ne 9

d)

Yron ageHus OTCUUTBIBACTCA OT .....

a)
b)
<)
d)

BepTUKa/IU
rpaHULIbI pasziena JBYX Cpef
HOPMaJIy K IIOBepXHOCTH WY TPaHULIbI pa3zesa JByX cpef,

TOpH30HTAJH

Kakum o6pa30M B IMpaBWJ/IaX 3HAKOB YUWTLIBAETCA OTPAXKeHUE I/I3J'[y‘-IE‘HI/I$I?

a)
b)
0)
d)

ITocsie oTpakeHHsI TTOKa3aTesib PeIOMJIeHHS Cpe/ibl OepeTcst OTpULATeTbHBIM.
I[Tocsie oTpa)keHHs 1TOKa3aTesib IPeIOMIIEHNS CPe/ibl GepeTcsi MEeHbIINM eJUHHULIbL.
IMocne orpaxkeHusi Bce 3HAKU OYAYT TOTBKO MOJIOKUATETHEHBIMA

[Tocsie oTpakeHHs1 BCe 3HAKH OYZ[yT TOMBKO OTPULATETbHBIMU

IToHsiTHe TOHKOM JTUH3BI NMpUMEHKUMO B C/Iydae

a)
b)
0)
d)

MasbIxX yI7I0B TlaZieHus Jiyueii Ha JIMH3Y
PaBeHcTBa niepeiHero u 3aHero )oKaJIbLHOTO OTpe3Ka.
Hynegoro (ripeHeOpe>KMMO Majioro) pacCTOSTHUS MeK/y TJIABHBIMH T1/I0CKOCTSIMU

Bosnbiioro nokazarens TIpeJJIOMJ/IEHHA MdTe€pHaJid JIMH3GI.

Kakoe BbIDA>K€HKWE BEPHO AJId TIOJIOXKUTETLHOM JIMH3EI KOHEYHOM TOHH_[I/IH]:I?

a)
b)
<)
d)

S’F’>f
S’F’ < f’
f>>H

f>F

I'maBHBIN JTy4 TIPOXOAUT Uepes.....

a)
b)
<)
d)

[lepeanuii GoKyC CUCTEMBI.
Bepxnwuii kpaii fuadparmsol.
LleHTp BXOAHOTO 3payka.

LleHTp mepBOii JIMH3LI.

Ecnu noBepxHOCTB, NepreHAUKY/IsspHY0 CO/HIY, TOBEpHYTh (HAK/IOHUTh) Ha 45
IpajlyCcoB, KaK U3MEHUTCS ee 0CBeL|eHHOCTh?

a)
b)
<)
d)

He usmenurcs
YMeHBIIUTCS B KOPeHb KBaZipaTHbIN U3 2
YMeHbLIUTCS B 2 pa3a

YMmeHblIUTCSA B 4 pasa

W3 yero n3roraBaMBarOTCs Kojiblla HeroTOHA?

a)
b)

M3 TIPO3payHOro CTeK/a

W3 IIBETHOI'O CTEeKJ/Ia
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C)  3TO TaKoi onTudeckuit 3 eKT, Kosblla He N3Tr0TaBIUBaIOT

d) u3KBapla
Ne 10 N3 yero cocTouT 3/1eKTpOMarauTHasi BOIHA?

a) V3 351eKTpOHOB M HEMTPOHOB, JBIKYLIMXCSI CO CKOPOCTBIO CBeTa B HAllpaBlIeHUN
pacrpoCcTpaHeHus BOTHbI

b) U3 mHOkecTBa (OTOHOB, BEICTPOEHHBIX 10 CUHYCOU/JATbHOMY 3aKOHY

¢) U3 aneKTpruecKoro ¥ MarHUTHOTO TI0JIel, KOJIeO/TFOIIMXCST B/IO/Ib HAlIPABJIEHUS
pacIpoCcTpaHeHus BOHBI

d) U3 >meKkTpryeckoro ¥ MarHWUTHOTO TI0/IeH, KOmeOIOXCsl TIepreHANKYISPHO
HarpaB/IeHHI0 pacrpoCTpaHeHHsl BOJTHbI

BOTlpOCbl 3dKpblmo2co muna:

Nel B ueMm 3aksttouaeTcst 0COOEHHOCTD IVIaBHBIX TIJIOCKOCTEH ONMTUYeCKOM CHCTEMBI?

Ne 2 ['naBHBIN (OKyC cobuparoreit TMH3BI 3TO. ..

Ne 3 Orntruyeckasi 0Cb CUCTEMBI 3TO

Ne 4 B ckonbko pa3 oT/iMuaeTcs onTthueckas AjiiHa MyTU B BAKyyMe U CTeKJe?

Ne 5 Uto Takoe y3/10Bble TOUKH ONTHUeCKOW CUCTeMbI?

Ne 6 WuBapuanT Jlarpanxa 3to -

Ne 7 KpuBr3Ha NOBePXHOCTH — 3TO BeJIMUYMHA. ..

Ne 8 BxopHol 3pauok ONTUYeCKOW CUCTEMBI 3TO

Ne 9 151 yero npeHa3HaueHb! AUCIIEPCUOHHBIE TIPU3MBI?

Ne 10 Cdepurueckasi abeppariust XapakKTepu3yeTcsl..
Bonpocbl omkpbimoz2o muna:

Ne 1l Kak n3MeHHTCs OCBeIl|eHHOCTh ITOBEPXHOCTH, €C/IU TOUEYHbIH UCTOYHUK NPUOIHU3UTCS B
2 paza?

a)  OcBelleHHOCTb He U3MEHUTCS
b)  OcBeleHHOCTh YBEeTUUUTCS B 2 pa3a
c)  OcBelleHHOCTb YBe/JMUNTCS B 4 pasa

d) OcBeleHHOCTb yBeMUUTCS B 16 pa3

Ne 2 MeHsieTcsi i [ijiiHa CBETOBOM BOJIHBI [IPU Mepexo/ie U3 BaKyyMa B Cpefly C roKa3arejiemM
n?

a) Iloutu He MeHsieTCs
b)  YmeHslliaeTcs B n pa3
C)  YBequuuBaeTcd B N pa3

d) [JmHa BomHBI MPU (PUKCHPOBAHHOM UaCTOTe He MOXKET U3MEHUTHCS
Ne 3 Kak Ha3bIBatoTCSs KIeTKHU, Tiepejaloliie 3puTeIbHy0 HHPOPMAI|Io B MO3T?

a)  AKCOHBI
b)  MiooHsI
C)  AKTUHOUJBI

d) ®orocuHTeTUUECKUe MUTMEeHTbI
Ne 4 Yro Takoe adoKanbHast ONITHUECKAst CUCTeMa?

a) Cwucrema, onTiuecKasi Cijia KOTOpPOU paBHa HYJIO

b)  Cucrema, onTuueckas Craa KOTOPOI paBHa eUHULIE

22



c¢) Cucrema, dpokycupyroiias n3o0pakeHre yianeHHOro 00beKTa B riepeHei
(hoKaIbHOM TIOCKOCTH

d) Cucrema, B KOTOPOU OTCYTCTBYIOT (DOKYCHPYIOIIIie OIITHUECKHe 37IeMeHThI

Ne 5 KakoBa oritrueckasi cuia MMH3BI C (DOKYCHBIM paccTosiHieM 1 MeTp?
a) 1
b) 100
c 0.1
d) 0.01
e) 2
Ne 6 ITpuunHO# XpomMaTuuecKux abeppari siBseTcst

a) TemnnonpoBoAHOCTH
b)  Pedpakuus
c¢) [ucnepcus

d)  [Judpauus
Ne 7 Kaxk ¢okycupyroTcst jiyuu, uayLiye C Kpast arnepTypbl IPY HA/TMUYUUA KOMBbI?

a) B Touky, nexxaliyro Ha OCH MyuKa
b) B nsSTHO BOKPYT TOUKH, JieXKalllell Ha 0CH MyJKa
c) B naTHo, nexaileld BHe 0CH MyYKa.

d) Ownu He GOKYyCHUPYIOTCH, T.K. TIapa/lie/IbHBL.

Ne 8 TTpUBOAUT JTM HAJTMUWE TUCTOPCUU K PAa3MBITHIO U300paXkKeHusT?
a) Her
b) [MHa

c¢) OnpepensieTcs BeTMYMHOM (POKYCHOTO PaCCTOSTHUS

d) [Ia, HO TOMBKO /ST I[BETHBIX M300paXKEeHUIH
Ne 9 OTKyZja HaM U3BECTHO O pacluvpeHuy BceneHHOW?

a) U3 xpacHoro cmelljeHUs CIIeKTpaabHbIX JTUHUI B CBeUeHUU 3BE3]]
b) U3 Teopuu Bosbioro B3pwiBa
c¢) U3 nHabmomaeMoro yBeauueHusi pa3mepoB [ ajlakKTHKH

d) U3 ymeHbllleHMs BUJUMBIX YIJIOBBIX pa3MepOB y/a/leHHbIX 3Be3/]
Ne 10 OmneIiT MatikenscoHa - Mopau fjoKasas...

a)  cymiecTBoBaHHe 3(Upa, MEPEHOCAIIET0 /M BOTHbI
b)  orcyrcTBUe 3¢dupa, TIePeHOCSIer0 3/M BOHbI
C)  3aBHCUMOCTBH CKOPOCTH CBeTa OT er0 HalpaBjIeHUsI B TIPOCTPaHCTBe

d) HamMuMe JOMIJIEPOBCKOTO CABUra UaCTOTHI U3/TyUueHUs 3Be3]
Bonpocbl 3akpblmozo muna:

Ne 1 Bropoe ypaBHeH1ne MakcBesia B UHTeTpaibHOU (hopme (3akoH ["aycca /i1 MarHUTHOTO
T10/151) TOBOPHUT O TOM, UTO...

Ne 2 ITouemy Ha 3akare CosHLle KpacHoe?

Ne 3 [110THOCTE MOTOKA 3/M SHEPTUHU 3TO...
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Ne 4
Ne 5
Ne 6

Ne 7
Ne 8
Ne 9

Cwua cBeta 370 ...

UTto Takoe "3akoH cMmelljeHuss BuHa"?

®DOKyCHOe pacCcTosTHUe TOHKOM JIMH3BI paBHO 10 cM. Ha KakoM pacCTOsIHUM OT Hee
HY)KHO TTOCTaBUTh 00BLEKT, UTOOBI MOYUUTh €ro u300pakeHue Oe3 yBeTMueHus ?
Kaycruka 310 -

KpacHasi rpanuiia ¢poro3ddexra 370...

Ha sHeproc6eperaroiix JaMIoykax yKa3aHbl 3HaueHHs LIBETOBOW TeMIIepaTyphl B
rpagycax. Kak cBsizaHbl 3TH LUQPHI ¥ TeMIiepaTypa?

CriekTpasibHast TVIOTHOCTE MTOTOKA U3/Ty4YeHHst 3TO -
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