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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
roz Habopa rpymmsr: 2025

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:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTeMaTH4yeCcKOro aHaau3a U MOZie/IMPOBaHuUs B NH)XeHePHOU [leATe/IbHOCTH, CBSI3aHHOM C IPOEKTUPOBaHUEM,
KOHCTPYMPOBaHKEM U TEXHOJIOTUSMH TIPOU3BOZCTBA J1a3ePHOM TeXHHUKU

ITK-1.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THIIOBBIX CHCTeM, ITPUOOPOB, Y37I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeKTPOHHBIX IIPUOOPOB U CHUCTEM

IMK-1.3 — CriocobeH K pacyeTy, NMPOEKTHPOBAHUIO M KOHCTPYHMPOBAHWIO B COOTBETCTBUU C TEXHHUYECKUM
3a/laHUeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasell v y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT IOCTH)KEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

Ha yPOBHE BOCTIPOW3Be/I€HHUSI:

- METOJJWK pacyeTa SHepreTHYeCcKNX XapaKTepPUCTUK UCTOYHUKOB U3/TyUeHus;

- METO/JUK pacyeTa MapakCHabHBIX (HY/IEBBIX) /Tyuel uepe3 ONTHUECKYI0 CUCTEMY;

- METO/IUK OIIeHKH abeppariuii ONTUYECKUX CUCTEM;

- METO/JUK OIIeHKH KaueCTBa ONTHUECKOTO U300parkeHus;

Ha YPOBHE TIOHUMaHMUSI:

- MPUHLIUIIBI OTIMCAHUS CBETOBBIX TI0/IEH U BOJTH, CIIOCOOBI UX OMUCAHUA U UX XapaKTePUCTUKU;

- TIPUHIIUITBI PACTIPOCTPaHeHust Tydeld uepe3 ONTHUECKYIO CUCTEMY;

- MPUHLIUITEI ¥ GOPMBI IIPeCTaB/IeHHsT abeppaliuii;

- OCHOBBI ()OPMHUPOBAHUSI ONITHUECKOTO U300Pa’KeHUs U €T0 CTPYKTYPBI;

Ha YpPOBHe TIpe/ICTaB/IeHUH:

- (u3NUeCKUX OCHOB SIBJIEHNH, CBA3aHHBIX C B3aUMO/IEMCTBUEM CBETa C BEI[eCTBOM;

- OCHOBHBIX CBOCTB CBETOBBIX TTOJIEH;

- Pa3/TMYHBIX BU/IOB NCTOUYHUKOB W3/TyUeHuUs];

- SHepreTUYeCKUX 1 CBETOBBIX €JWHUIL] U COOTHOIIIEHWH MEXTY HUMU;

- OCHOBHBIX TIOHSITUH 1 3aKOHOB reOMeTPHUYeCKOH U BOJTHOBOU ONTHKH, OCHOBHBIX METO/[OB PEIIeHHUS

OTITUUECKUX 3a/1au;

- XapaKTepUCTHUK pealbHbIX OMTHUECKUX CUCTEM;

- 001MX TOHSATHH 06 abepparysix ONTUUECKUX CUCTEM, O CTPYKTYPe ONTHUECKOT0 U300paXkKeHUsI ¥ O

KPUTEPUSIX KaueCTBa ONTUUECKOTO N300paskeHMs;;

YMeHuUsi:

TIPUMEHSTh 00ITHe 3aKOHbI (PU3WKH [I/Ts PeIleHHst KOHKPETHBIX 3a/1au B ONTHKE U Ha

ME>XXIUCIUITTMHAPHBIX TPAHUIIAX OMTHKU C IPYTUMH 00/1aCTSIMM 3HAHUI;;

HABbIKU:

T10/Tb30BaHUS TUITOBLIMU TIPOTPAMMHBIMU TIPOYKTaMU JIJIs PEIIIeHUs 3a/1au TI0 ONTHYeCKUM CUCTEMaM..
IK-1.1

3HAHUSA:

Ha YpOBHE BOCITPOU3BE/IEHUS:

- METO/JJUK pacyeTa SHepreTHUeCKUX XapaKTePUCTUK UCTOYHUKOB U3/TyUeHus;

- METOZIVK OI[eHKH KaueCTBa OTMTHUEeCKOTO M300paXkeHus;

Ha YPOBHE TIOHUMaHHUSI:

- MPUHLIUIIBI PACTIPOCTPAHEHUS JIyUeH uepe3 ONTHUECKYIO CUCTEMY;;

YMeHuUsi:

TIPUMEHSTh 00ITe 3aKOHbI (GPU3UKH [/ PellleHHst KOHKPeTHBIX 3a/lau B ONTHKe U Ha

ME>XXUCIUTTTMHAPHBIX TPAHUIIAX OMTHKU C IPYTUMH 00/1aCTSIMM 3HAHWI;;

HaBbIKU:

T10/Th30BaHUS TUTTOBLIMU TIPOTPAMMHBIMY TIPOJYKTaMU JI/Is PEIlieHus 3a/1au 110 ONTHYeCKUM CUCTEMaM.
IK-1.3

3HAHUSA:

Ha YpOBHe TIpe/iCTaB/IeHu:

- SHEpPreTUYeCKUX U CBETOBBIX €JIMHUIL] U COOTHOIIIEHHUH MEXY HUMU;

- OCHOBHBIX TOHSITUI 1 3aKOHOB FeOMeTPHUUECKOH U BOJTHOBOUM ONTHKHU, OCHOBHBIX METO/[OB PEIIIeHUS

OMTHUYECKUX 3a7iay;

Ha yPOBHE BOCTIPOW3Be/I€HHUSI:

- METOJJK pacyeTa SHepreTUYeCcKNX XapaKTePUCTUK UCTOYHHUKOB U3/TyUeHus;

- METO/IMK pacueTa MapakCUaJbHBIX (HY/IEeBBIX) Iydel uepe3 ONTHUYECKYI0 CICTEMY;
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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
[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

HaumeHoBaHuUe pasjie/ioB H AMAAKTHYECKHX eIHHHIY

KYPC
CEMECTP
BCEI'O
BCETI'O
Jlekumu
JIabopaTopHbIit
TNPaKTHKYM
IIpakTnyeckue
3aHATHA
CamocrosTeIbHasA
pabora cTyaeHToB

®dopmupyemast
KoMmrmeTeHus, %

OIIK-1

IIK-1.1

TIK-1.3

Pa3pen 1. DnekTpomarHuTHoe usnyuenue. 1.1 Tlpeamer
onTvKU. Kparkasi MCTOpHsI Pa3BUTHSI U OCHOBHbIE pa3/ie/ibl
onTuky 1.2 KopnycKy/isipHO-BOTHOBO# /iyanusm cBeTa. 1.3
Illkana 371€KTPOMAarHUTHBIX BOJH. CBeT U pafiioBo/HeI. 1.4 21 7 4 3 0 14
D/eKTpOMarHMTHas IpUpo/a ceera. PacnipoctpaHenye
9/1eKTPOMarHUTHOH BO/HBL. 1.5 OCHOBHBIE CBOHCTBA CBETOBBIX
ronieii. YpaBHenust Makceesuta. 1.6 CrierjpasibHasi TeOpHst
OTHOCHTENBHOCTH. 1.7 Dddexr [orruiepa.

15

15

10

Pazpen 2. l'eomerpuyeckas ontuka. 2.1 [TpubmkeHre
KOPOTKHX JI/IMH BOJIH. YpaBHeHMe 3iiKkoHarna. 2.2 OCHOBHbIe
TIOHSATHSI FeOMeTPUYeCKOH ONTUKH. 2.3 OCHOBHBIE 3aKOHBI
reoMeTpUUeCcKoil onTHKY 2.4 PacripocTpaHeHMe CBeTa uepe3s
3 5 rpaHuily AByX cpef. [IpesiomMieHre U OTpa)keHHe CBeTa Ha 73 35 16 7 12 38
rpaHuLie MeX/y JMU3/1eKTpUKaMHu. 2.5 LleHTprpoBaHHbIe
onTuyeckue cuctemsl 2.6 ToHkas 1vH3a. CroxeHue
ONTHYeCKHUX cucTeM. [IpenomieHne Ha chepryecKoi
TIOBEpPXHOCTH. 2.7 AGeppaLjuy ONTHYeCKUX CUCTeM. 2.8
OrrTryeckue npréopbl.

20

20

20

Pa3pen 3. DHepreTHyecKe XapaKTepHUCTHKH
3/1eKTPOMarHUTHOro u3jy4yeHus. 3.1 doTomerpusl.
®doromeTpuueckue eUHULbI U XapaKTepUCTUKU. 3.2
DHepreTuyecKye eMHULIBI ¥ COOTHOILEHHsI MeX/y HUMU
(TIOTOK JTyuMCTOM SHePruu, Cuila U3/lyueHts], SHepreTuyeckas
3 5 CBETHMOCTb, SHepreTUyecKas spKoCTb, 06}1¥quHOCTL). 3.3 50 26 14 7 5 24
CBeToBble Be/IMUMHBI (CHIa CBETA, CBETOBOM MOTOK,
OCBeI|eHHOCTh, CBETUMOCTb, IPKOCTE). 3.4 Bubl u Mogenu
HCTOYHHKOB CBeTa (T/IOCKHiA 1aMOGepTOBCKHIT H3/Tyyaresib,
cdeprueckuii 1ambepToBCKHit u3myuaresns). 3.5 TerioBoe
U3/TyuyeHNe U ToMUHecLeHIus. 3.6 OnTuueckasi IMpOMeTpUsL.
3.7 3penue. doTonprueMHas cucTema Inasa. LgeToBoe 3penue.

15

15

20

Bcero 3a 5 cemecTp 144 68 34 17 17 76

50

50

50

Pa3gen 4. BosiHoBasi ontuKa. 1.1 OCHOBHbIe IOHATHS.
BO/THOBOH ONTHKY. 1.2 Broprunsele BoHbI. [IpuHiun [toiirenca.
1.3 UHTepdepeHLys CBeTOBbIX BO/H. 1.4 KorepeHTHOCTb U
MOHOXPOMaTHYHOCTb. 1.5 Crioco6bl HabozeH st
nHTepdepeHuny cBeTa. 1.6 OcHOBHbIe MHTepdepeHLMOHHbIe

3 6 cxemsl. [Ipumenenus uHTepdepeHLuy ceta. 1.7 [udpakriys 75 37 16 11 10 38
ceeta. 1.8 Judpakuyu ®peHens. Judpaxijs Ha KPyraoMm
orBepctuu. udpaxuus Ppaynrodepa. JudpakipoHHas
peteTka. [Iudpaxius peHTreHOBCKUX Jyueit. 1.9
Paspernatorjas cuna 06bekTHBa. [JUdpakuoHHas Teopust
OINTHYECKUX MHCTPYMEHTOB. [IndpaKLiisi HA MHOTOMEPHBIX
cTpykTypax. 1.10 Ontuyeckas rosorpagusi.

20

20

25

Pazpen 5. ITonsipuzanus ceeta. 2.1 EcTecTBeHHbIN U
T0/1IpU30BaHHbIi cBeT. TTo/spy3aLus Npy OTpaXKeHUH U
npesiomieHnH. Yron Bprocrepa. 2.2 Tlonsipu3ariyisi Ipy ABOMHOM
JydenpesioMieHnH. OHOOCHBIE 1 /JByOCHBIe KPHUCTA/UIBL. 2.3 17 7 4 3 0 10
WHTepdepeHLys MospU30BaHHbIX Jiydeid. Kpyropas u
9/IMIITHYeCKast ToIspu3aLys. Bpaitienue nnockoctu
nionsipusanui. 2.4 Ilonsipusaropsl. Vcnons3oBaHue
TIOJ/ISIPU3ALU.

15

15

10

Paspen 6. B3anmopericTBHe 3/1eKTPOMArHUTHBIX BOJIH C
BenecTBoM. 3.1 [lucriepcus ceeta. 3.2 I'pyrmoast U dasopast
CKOpOCTb. 3.3 DnieMeHTapHas Teopust Aucrepcu. OCHOBbI
K/IaCCHYeCKOM 3/1eKTPOMAarHUTHOW TEOPUM [JUCTIEPCHH.
HopmanbHasi 1 aHoManbHas gucrepcus. 3.4

3 6 D/1eKTPOONTHYECKHE U MarHUTOONTHYeCKHe siBeHus. DPdeKThI 52 24 14 3 7 28
TTokkenbca 1 Keppa. dddekr Papages 3.5 INoriowjeHye ceera.
3.6 Paccesinue cBeta. KoMOHHaL[IOHHOE paccesiHUe.
OneKTPOHHEIe U Konebare/bHbIe Tlepexo/ibl. ATOMHbIE CTIeKTPEI.
MonekynspHble CrieKTpbl. OCHOBBI CIIEKTPOCKOIHH.
CrieKTpOCKOIMYecKue npubopsl.

15

15

Bcero 3a 6 cemecTp 144 68 34 17 17 76

50

50

50

Bcero no AuCHMIINHE 288 136 68 34 34 152

100

100

100

3.2. AyAUTOPHBIN NPAKTUKYM

Ne Homep n HauMeHOBaHuUe

TeMa NpaKTHYeCKOr0 3aHATHS
n/n pa3jesa JUCHMILIUHBI

Oo0neMm,

aya.
4acoB

OITTHKaA. peJjIoMJIEHHA

Pasgen 2. 'eomeTprueckass  |OCHOBHBIe 3aKOHBI FeOMeTpHUUeCcKoi onTHUKH. [TokasaTens
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2 Pacuet xapakTepuCTUK OZHOMUH30BOM cucTeMbl. [locTpoenue 2
1306paKeHHH B JIUH3aX
3 PacueT xapakTepUCTUK 3epKasl 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 ITonroToBKa K 3K3aMeHy 12
[ToAroTOBKA K BBITIOTHEHUIO U 3aITUTe J1TabOpaTOpPHOU PaboThI
7 «MccnefoBaHre ONTUYECKUX CUCTEM KO/UTMMALIMM J1a3€PHOTO 3
W3JTyYeHUs»
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
V3yueHue TIpeZlyCMOTPEHHBIX TPOrpaMMON AUAKTUUEeCKUX
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 [MoAroToBKa K BBITIOTHEHUIO U 3aljUTe J1abopaTopHON PaboThI 6
«OripefiesieHNe TTapaMeTPOB UG PaKLIMOHHOM peleTK»
[MToAroToBKa K BBITIOTHEHUIO U 3aljuUTe JIabopaTopHO paboThI
16 «OripefiesieHre JUCIIEPCUN CTEK/ISTHHBIX MPH3M C IIOMOILLIBIO 6
TOHUOMeTpa»
V3yueHue TIpeZlyCMOTPEHHBIX TPOrpaMMON AUJaKTUUECKUX
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
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 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAy4HbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHaJli3a ¥ MO/IeTMPOBaHUs B MH)KeHEPHOU JiesiTe/TbHOCTH, CBSI3aHHOM C IPOeKTUPOBaHNEM, KOHCTPYHUPOBaHUEM
Y TEXHOJIOTHSIMHU TIPOU3BO/ICTBA JIa3€PHOM TeXHUKHY;
[TK-1.1 CriocobeH K aHanM3y 3a/ja4d IO MPOEKTUPOBAHHIO TUIIOBBIX CHUCTeM, NMPUOOPOB, y3/10B U AeTanei
/la3epHOM TEXHUKH, JIa3epHBIX OMTUKO-3/IeKTPOHHBIX PUOOPOB U CHCTEM;
[TK-1.3 CrocobeH K pacyeTy, MPOEKTHPOBAaHWUIO W 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).

13



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.

HaumeHoBaHue padoThI Pexomenjiyemas 1ureparypa 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-
peKoMeHJyeMoH ThTepaType 22)
b. H. BeryHog, H. I1. 3aka3HoB. . Teopus
ONTHUYECKUX CUCTEM: M.:
MammmHocTpoenue, 1973 (1, 8)
H. 1. KanureeBckuil. . BonmHoBasi onTuka:
[MoaroroBka K BbIMO/IHEHHIO U 3alluTe CIT6.: JTanb, 2020 (1, 2)
y1abopaTopHOM paboThl «V3MepeHHre CKOPOCTH ’ ’ 7
CBETa» H. I1. 3aka3Hos. . IIpukiagHas
reomMeTpuuecKas orTuKa: M.:
MamuvHocTpoeHnue, 1984 (1, 6)
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
JIeKLIUM, MaTepraiaM MpakTUUeCKUX 3aHITUM 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.:
MamumHocTtpoenue, 1984 (5)
I". C. Jlaugc6epr. . OnTrka: M.:
TToAroTOBKa K BBIMOHEHHIO U 3allUTe OUMATIINT, 2006 (16-18)
nabopatopHoii pabots! «IlomydeHne u C. K. Cragees, K. K. bosipckui, I". JL. 4
MCC/IeI0BaHKE TI0/IAPU30BaHHOIO CBETa» Banuna. . OcHosbl onruku: CII6.: Jlau,
2013 (10)
Wroro no pasgeny 5 10
Pa3pen 6. B3aumopeiicTBHe 3/1eKTPOMarHUTHHIX BOJTH C Bell[eCTBOM.
I". C. JTanzcOGepr. . OnTrka: M.:
OU3MATIINT, 2006 (12, 27-29)
IToaroToBKa K BHITIOIHEHUIO U 3alIUTE C. K. Cracees, K. K. Bosipciui, T. J1.
n1abopatopHoit pa6ots! «/ccresiopanue Bbamnuna. . OcHoBel ontuku: CIT6.: JIaHb 4
JIMHEHHOTO 3/IEKTPOOIITHYECKOT0 3 deKTar 2013 (14,15) ’
b. H. BeryHos, H. I1. 3aka3HoB. . Teopus
ONTUYEeCKUX CUCTeM: M.:
[ToaroToBka K 5K3aMeHy MammHocTtpoenue, 1973 (7, 8) 20
H. I1. 3aka3HoB. . [IpuknagHas
reoMeTpUUecKast ONTHKa: M.:
[ToproroBka K BbINO/IHEHUIO U 3awuTte PT'P ManmmocTpoete, 1984 (7. 12-13) 4
Urtoro no pasgeny 6 28
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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 | 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
JHepreTnyecKue pabora,

3 5 |xapakTepUCTHKH 50 | 26 | 14 7 5 24 15 | 15 | 20 |Ortuet no JIP,
3/1eKTPOMarHUTHOT'O KonTtponbHas
H3/IyYeHHs. pabora

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

3 | ¢ [Pasend.Bommosas | o | 37 | 16| 11 | 10 | 38 | 20 | 20 | 25 |Otuermo JIP,
OnTHKa.

KontponbHas
pabora
Paspen 5. JlaboparopHast

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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Onenounblie MaTrepuansl no gucuumiudie OCHOBBI OITTUKU

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
mMamemamuyeckoz20 aHA/U3d U MOOe/UPOBAHUS1 8 UHMCeHePHOUl OesimebHOCMU, CEA3AHHOU C
npoeKmupogaHuem, KOHCMpPyupoeaHueM U MexHo/102UAMU NPOU3800CMeda /1a3epHOll meXHUKU

Ne 1

Ne 3

Ne 4

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allMIINTe apryMeEHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

BusiiMoMy CBeTY COOTBETCTBYET IMaria3oH JIJTUH BOJH. . .
a) 500-800 um
b)  300-900 um
c) 400-780 um

d) 200-1200 um

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

MakcuMyM 4yBCTBUTE/IBHOCTH Ye/I0BEUeCKOTO I71a3a COOTBETCTBYET
a) CUHeMy CBeTY

b)  3emeHomy cBeTy

C)  JKeITOMY CBETY

d) KpacHOMy CBeTy
I[TpouuTaiiTe TeKCT, BbIOepHTe NPABUIBHBIN OTBET U 3alTHIINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

I[Toka3aresb TpesioM/IeH st 000 ONTHUECKOW CPebl HAXOAUTCS B JUara3oHe

a) or0Opol
b) 1 u6Gosnee
c) -lul

d) or 10 go 100

HpOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBa}OHII/Ie BbI60p
OTBETOB

Yron nafieHust OTCUUTBIBAETCS OT .....
1) BepTUKaIU

2) TPaHULIbI pa3ziesia AByX Cpef

3) HOpMaJIi K TIOBEPXHOCTH
4) TOPU30HTA/IN
5) HOpMaJIv K TPaHULIe IBYX Cpe[l

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIbHBIE OTBETHI U 3aITUILIHTE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

I'maBHBIN JTy4 TIPOXOJIUT Uepes.....

1) [Nepepnuii poKyC CUCTEMBI.
2) BepxHuii kpail aguadparmsi.
3) LleHTp BXOAHOTO 3paukKa.

4) LleHTp nepBOM JMH3BI.
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5) LenTp areptypHO# Aradparmbl

Ne 6 HpquTaﬁTe TeKCT, BBI6epI/ITe MMpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBa}OH_]I/Ie BbI60p
OTBETOB

UTo Takoe "KOrepeHTHOCTh'"?

1) OnrHAKOBOCTE (ha3, MOAIpU3aIvi U JJTMH BOJIH

2) CrioHTaHHOe M3/lyueHre CBeTOBBIX BOJTH

3) CorniacoBaHHOE MPOTEKaHUe BO BPEMEHU HEeCKOJILKUX KOJ1e0aTe/TbHbIX HJTH BOJTHOBBIX
TIpPOL|ECCOB

4) Op1HAaKOBOCTH J/IUH BOJIHBI IBYX BOJIH

Ne 7 TIpouwTaiiTe TEKCT M 3alUILNTE pa3BePHYThI 000CHOBAHHBIN OTBET

Ec/ii oCTaBUTh TOYEUHBIN HCTOUHMK CBETA B TOUKY, PABHYIO YIBOEHHOMY (DOKYCHOMY PacCTOSTHUIO
cobuparolel JIMH3bI, TO Tyud cobepyTcs

Ne 8 TlIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
YeM 0T/IMYAIOTCS TIOAXOIBI TEOMETPUYUECKOW ¥ BOTHOBOU OTITHKH?
Ne 9 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
OmnpefenuTe COOTBETCTBHE:

1 Mudpakuus 1 dpenens

2 Bprocrep 2 niosisipy3aLys

3 ®a3sa 3 KorepeHTHOCTB
4 ITokasaresb rpeoMJIeHUs 4 Jucnepcus

Ne 10 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
Ornpegenute COOTBETCTBUE:

1 Onrtrueckast cuma JIMH3bI 1 nromeH

2 Cuna cBeta 2 nuonTpus
3 @DOKyCHOe pacCTosiHue 3 mMpaj

4 ITone 4 Mm

Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
Pacnionoxxure rokasareny peoM/IeHUs [l HOpMa/JbHOW JUCIIePCHH, TTPY yBeJIUYeHUH [/TUHB] BOJIHBI.

1) 15

2) 147
3) 152
4) 145

Ne 12 IIpouMTaiiTe TEKCT U YCTAaHOBUTE TOC/Ie[0BaTeIbHOCTD
Pacrnionokye rokasatesny rpeioMIeHus /17151 HOpMa/IbHOM JMCIIePCHY, TP YBeJIWYeHHUH YaCTOThI

BOJIHEBI.

1) 15
2) 147
3)  1.52
4) 145

ITIK-1.1 - CnocoGeH K anaau3y 3a0a4u no npoeKmupoeaHuio Munoebix cucmem, npubopos, y3/108 u
demaeti /1a3epHOU MeXHUKU, /1a3ePHbIX ONMUKO-3/1eKMPOHHbIX Npubopoe u cucmem
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Ne 1 TIpounTaliTe TEKCT Y 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

Ha sHeproc6eperaroliux JlaMMoykax yKa3aHbl 3HaUeHUs 1IBETOBOM TeMIiepaTyphl B rpasycax. Kak
CBsI3aHbI 3TU LM(PHI U TemrepaTypa?

Ne 2 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBINA OTBET
Cdeprueckast abeppariysi XapaKTepu3yeTcsl..

Ne 3 IIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
YcTaHOBHTe COOTBETCTBUE MapKU CTeKJ/a U ero TUIa

1 KsapuieBoe

1 K8
CTEKJ/I0

2 CO115M p LerHoe
CTEKJ/I0

3 K1 3 Curann

4 YoC1 4 KpoH

Ne 4 TlpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE MEX/Y ONTHUYECKOUM CUION U TUTIOM JIMH3bI
1 O=+2 1 AdoxkanbHas
®=0 2 OTtpuuaresibHas
3 ®=-1.3 3 IlonoxxurenpHas

Ne 5 TIlpouuTaiiTe TEKCT U yCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh
B kakoli nocnesj0BaTe/IbHOCTH CBET IIPOXOZUT yepes I71a3

1) CeruaTka

2) XpycTauk.

3) CTeK/IOBHUHOE TeJI0
4) Porosurja
5) [lepenHsis kamepa

Ne 6 TIIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/IeJOBAaTeTHHOCTD
B kakoii moc/ie/[oBaTe/IkHOCTH OT 00BEKTa pacIioaraloTcs JIMH3bI B Tesieckorte [anmunes?

1) OTpuriarenbHast IMH3a

2) ITonokurenbHas IUMH3A.

Ne 7 TIpouwnTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3alIMIINTe apryMeHTbl, 000CHOBBIBAOIIHe BEIOOD
OTBETOB

Kakoe BbIpa’keHHe BepHO /17151 [TOJIOXKUTETHHOM JBOSKOBBIMTYK/ION TMH3bI KOHEUHOMN TOJIIUHBI?

1) SF>f
2) SPE<f
3) f>>H
4) {>HH”
Ne 8 TlIpouwmTaiiTe TEKCT, BbIOEpUTE MPABU/IbHBINA OTBET U 3alIMIIHNTE apryMeHThI, 000CHOBBLIBAOIIKE BEIOOD
oTBeTa

W3 yero cocTouT 31eKTpoMarHyMTHast BOJiHa?

1) V3 371eKTPOHOB 1 HEUTPOHOB, ABWKYLIMXCSI CO CKOPOCTBIO CBeTa B HarlpaBJ/ieHUH
pacrpocTpaHeHus BOTHbI

2) W3 MHOXXecTBa ()OTOHOB, BEICTPOEHHBIX 10 CHHYCOW/IaTbHOMY 3aKOHY
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3) V3 371eKTPUYECKOTO YU MarHUTHOTO TIO/IeH, KOeOMIOIUXCS BIO/Ib HapaB/ieH!s
PAacIpOCTPaHeHUs] BOJTHBI

4) V3 371eKTpUYeCKOr0 U MarHUTHOTO TI0/IeH, KOeOIoNuXCst TiepreHAUKY/ISIPHO HalpaB/IeHu o
pacIpoCTpPaHeHUs BOTHbI

Ne 9 TlIpouuTaiiTe TeKCT, BeIOepUTeE MPAaBUIBLHBIN OTBET U 3alMIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
oTBeTa

B uem BbIPDA>KA€TCA ONTUUECKAd CHUJid JINH3BI?

1) B JIIOMEHAaxX

2) B BaTTax

3) B JUONTPUSX

4) B HBIOTOHAX Ha CM2

Ne 10 IIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[TonHOe BHyTpeHHee OTpa’keHHe BO3HUKAeT, eC/IM BOJIHA M1aJlaeT Ha TPaHULly paszesa

1) Tpo3payHoii U HeMpO3pauHOU cpefbl

2) 13 cpeibl MeHee MIOTHOW B CTOPOHY 6OoJiee MI0THOM
3) TIPO3pavyHOI M MeTa/I/TMUeCKOi cpefibl

4) 13 cpeibl Oosiee TVIOTHOW B CTOPOHY MeHee TIJIOTHOM

Ne 11 TTpouwnTaiiTe TEKCT, BbIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Ykakute OTpHLaTe/IbHbI€ BEJIMUMHBI C yUeTOM IIpaBK/id 3HAKOB B FEOMETPH‘-IGCKOﬁ OIITHKE:

1) JIy4d ufieT CIipaBa HajleBo

2) n300pakeHre HAXOJUTCSA HUXKE ONTHUECKOW 0CU

3) 00BEKT PACIIOIOKEH MeXKY (hOKYCOM M JIMH30H U BhIILIE ONTHUECKOH 0CH
4) LeHTp cepruuecKoil MOBePXHOCTH HAXOAUTCS CJieBa OT TIOBEPXHOCTH

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

IToHsTHE TOHKOM JTUH3bI NMpyUMEeHKUMO B C/1y4dae

1) CoBrageHue nepefHeil U I1aBHOM TJI0CKOCTH

2) PaBeHcTBa miepeHero u 3aHero ¢hoKaabHOTO OTpe3Ka.

3) ITpeHeOpPEX>KUMO MasIol TOJIIIUHBI TI0 CPABHEHUIO C JUAMETPOM
4) BosbImioro roka3saressi ipesioM/IeHHsI MaTepyara JIMH3bL.

ITK-1.3 - CnocobeH K pacuemy, npoeKmupo8aHuio U KOHCIMPYUpo8aHUuio 8 coOomeemcmeuu ¢ mexHu4ecKum
3a0aHueM Munoebix cucmem, npudopoe, demavietl U y3/108 HA CXEMOMEXHUYECKOM U 3/1eMEeHINMHOM YPOBHSIX

Ne 1 TIpouwTaiiTe TEKCT, BEIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Kak u3menurcs OCBEILEeHHOCTDb ITOBEPXHOCTH, €CJIN TOUYEUHBIM UCTOYHUK HpI/I6JII/IBI/ITCH B2 pa3a?

1) OCBeIleHHOCTb He U3MEHUTCS

2) OcBellleHHOCTh YBEJIMUKTCS B 2 pasa
3) OcBellleHHOCTb yBeJIMUUTCS B 4 pasa
4) OcBellleHHOCTh yBeIMunuTCs B 16 pas

22



Ne 3

No 4

Ne 5

Ne 6

Ne 7

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

Uro Takoe adokasnbHast ONTHYeCKasi CUCcTeMa?

1) CucreMa, orTiyeckasi Cuia KOTOpPOU paBHa HY/IHO

2) CucreMa, ONTHYeCKasl Cuia KOTOpPOM paBHa eVHULIe

3) Cuctema, hokycupyroijas u300pakeHue yaaleHHOro 00beKTa B riepeiHeli (hoKaIbHOH
IJIOCKOCTHU

4) CucreMa, B KOTOPOU OTCYTCTBYIOT (DOKYCHUPYIOILIMe ONTUUeCKUe 37ieMeHThI

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

HazoBuTe TUIIBI dMeTpOIInun

1) Hducrtopcus

2) bausopykocth

3) Hucnepcus

4) JansH030pKOCTh
5) AcTturmarusm

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

MemsieTcsi /v [jIiHa CBETOBOM BOJIHBI [1PY TIepexo/ie M3 BaKyyMa B Cpejly C IoKasarejieM n?

1) [TouTu He MeHsIeTCS

2) YMeHbLIaeTcs B N pas

3) YBenuuuBaeTcs B N pa3

4) [nviHa Bo/iHBI 1TpY (PMKCUPOBAHHOM YacTOTe He MOXKeT U3MEeHUThCS

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHBIN OTBET

Kak 13rotoBuTh 3epkKaso, KoTopoe OyzieT oTpaskaTh TOJIBKO OTpeZie/IeHHYIO JI/IMHY BOJIHBL, @ OCTa/IbHbIe
MPOIYyCKAaTh?

[TpounTaiiTe TEKCT 1 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

3oHbl @peHeis 370 -

[IpounTaiiTe TEKCT M yCTAHOBUTE MOC/I€/I0BATENIbHOCTD

OnpezenmnTe NOC/IE0BAaTENBHOCTD AUANa30HOB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs

1) TeparepLioBbIii

2) BUJUMBII

3) pajiuoaManasoH

4) yILTpadroIeTOBBIN

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Bribepute abeppaliyy MPUBOASILHE K PAa3MBITHIO H300paKEHHUsST TOUKU
1) Koma

2) Cdepuueckas abepparys

3) HducTtopcus

4) AcTturmarusm
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Ne 9 TIpounTaiiTe TeKCT, BbIOepHTe MPaBU/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbl, 000CHOBBIBAOIIHe BEIOOD
OTBETOB

Ec/ mocTaBuTh TOUEUYHBIM UCTOYHHK B POKYC JIMH3BI, TO JIyUd COOepyTCs

1) B IapaJuie/ibHbIN MyUOK CBeTa

2) B (hOKyC TI0 APYTYIO CTOPOHY JIMH3bI

3) Ha y/IBOeHHOM (POKYCHOM pacCTOSIHUH

4) B TOUKe M300pa’keHHs TOUeYHOT0 UCTOYHUKA B Oe CKOHEUHOCTH

Ne 10 IIpounTaiiTe TEKCT ¥ YyCTAaHOBUTE COOTBETCTBHE
YcTaHOBHTE COOTBETCTBHE pPa3MepHOCTel:

1 JnvHa BOIHBI 1 Ky/oH

2 Cwuna cBera 2 MKM

3 Onrtuueckas cuna 3 Bt/cp

4 3apsz 371eKTpoHa 4 nuontpus

Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
YcraHoBHUTe COOTBETCTBUSI TUIIOB TEJ/IECKOTIOB

1 Teneckon MepceHa 1 AdokambHbIiA
HNmeet
KOHEeYHoe

2 Teneckon Kaccerpena
(hokycHoe
paccTosiHHe

Ne 12 TIpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
YcTaHOBWTe NOC/Ie[,0BaTe/IbHOCTD /IJIMH BOJIH B BUVMMOM JIMania3oHe

1) 450 ™M
2) 650 HM
3) 0.7 MM
4) 0.5 MKM
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