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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

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
[Moroga Anacracus [1aByioBHa, K.(.-M.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
METO/IbI OIITUKO-®U3NYECKUX U JIASEPHBIX U3MEPEHUI

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-3 — croco0OHOCTh TIPOBOAUTL SKCIIEPUMEHTAsIbHbIE UCCIe[OBaHUS W W3MepeHusi, o0pabarbiBaTh U
TIPe/ICTAR/IATh TOJyUeHHbIE JaHHbIE C YUETOM CrHelu(UKU METOJOB U CPEACTB JIa3epHBIX WUCCIeAOBAaHUMA U
r3MepeHui

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-3
3HAHUS:
Ha YpOBHe Ipe/|CTaB/IeHUM:
- eIVHUL] U3MepeHus1 POTOMEeTPHUUECKUX BeJTUUNH;
- MMOHSTHI 00 U3MEPEHUsAX U CPeACTBAX NU3MEPEHH;
- METO/|0B M3MepeHus! [1apaMeTpoB ONTUYeCKUX MaTeprasoB U JleTasnel;
- IPYHLUIIOB MHTEp(depoMeTpry;
Ha ypOBHe BOCITPOU3BeJeHUsI:
- pacyeTa XapaKTepUCTHK ONITHUECKUX CUCTEM I10 UX TeOMeTPUUeCKUM W ONITUYeCKUM TapaMeTpam;
Ha ypOBHE MTOHWMaHHUSI:
- K/1accuUKaryo, IPUHLMIEI paboThl ONTUYECKUX /IEMEHTOB U Y3710B MCTOUHHWKOB U ITPHEMHHKOB
W3/Ty4eHUs;
- BO3MO)KHOCTH ¥ TOYHOCTH ONITUYECKUX M3MepeHuH;
YMeHuUsi:
TeopeTHUeCcKHe:
- pacyeTa XapaKTePUCTHK ONTHUECKUX CHCTEM;
- pacyeTa rapamMeTpOB OITUYeCKUX 3/1IEMEHTOB U fleTasel;
MpaKkTUUeCcKue:
- U3MepeHus XapaKTepUCTHK ONTUYECKHUX CHCTEM;
- U3MepeHus1 TIapaMeTPOB U3/TyueHHs 1a3epa v NapaMeTPOB CBETOBOM BOJIHE;
- ACCJIe/JOBaHMSI KaueCTB ONTUUYECKOr0 M300pakeHus;
- aHa/TM3UPOBATh OCHOBHBIE TIADAMETPBI M XapaKTEePUCTUKK UCTOUHUKOB HM3TyUeHHUS;
HABbIKU:
FOCTUPOBKU ONTUYECKUX CUCTeM: UHTep(hepOMeTPOB, Te/1eCKOIIOB, CIIEKTPOCKOIIOB;
pacueTa OCHOBHBIX I1apaMeTPOB U XapaKTePUCTHK UCTOYHMKOB U3JIy4eHus ¥ (OTONPHEMHHKOB;
pacirpoBKH HHTepdeporpaMm.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuunmna METOABI ONITUKO-®U3NYECKWX U JIASBEPHBIX U3MEPEHUM sinsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0s10Ka 1 nporpamMMeI IIOATOTOBKHU 110 HaripaBsienuto 12.03.05 JlazepHas
MEXHUKA U /Id3epHble MEeXHOA02UU.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
MCCJIENOBATEJIbCKASI PABOTA, IIOAI'OTOBKA K IPOLOEAYPE 3AIIUTBI M 3AIIUTA
BBIITY CKHOU KBAJIM®UKAIIMOHHOU PABOTBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHus B UH)KeHePHO JiesiTe/TbHOCTH, CBI3aHHOMU C
NIPOeKTHPOBaHUEM, KOHCTPYUPOBaHKEM 1 TEXHO/IOTUSIMU NIPOU3BO/CTBA J1a3ePHON TeXHUKHU

¢ OIIK-3 — CriocobeH MpoBOUTE SKCIIepUMeHTabHble UCCIe[0BaHUs U U3MepeHusi, 06pabaTbiBaTh 1
TIPe/ICTaB/ISITh TIO/TyUeHHbIe JaHHbIe C YUeTOM CreLu(UKY METOL0B U CPe/iCTB Jla3ePHbIX UCC/IeI0BaHUM
Y M3MepeHU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-3

Pazpaen 1. Beegenne. 1.0nrrueckie n3MepeHust, Kak 06/1acTh ONTOTEXHUKH; UX
3HauyeHHe B TPOLiecce CO3/laHKsi COBPeMEHHON ONTHYeCKOH CHCTeMbI.
2.B03MOXKHOCTH ¥ TOUHOCTB ONTHUECKHUX M3MepeHui. Teopust 1 MeTobl
ONTUYeCKUX I/I3MepeHI/Iﬁ. OCHOBBI Teopun H3MepEHHﬁ. TlousTust 06 W3MepeHusX.
Cpezicra u3MepeHuii. 3.CTpyKTypa ONTHUYECKHX M3MePHUTe/IbHBIX cxeM. MICTOUHNKN
TOrpeLHOCTel ONTHYeCKUX U3MepeHUH.

Paspen 2. IsmepeHusi napamMeTpoB ONTHYeCKUX MaTepHanoB. 1.OCHOBHbIe
ONTUYeCKHe MaTepHasibl U UX XapaKTepUCTUKU. 2./I3MepeHue nokasaress
TIpejIOMJ/IeHNs, AUCIIepCuy, HeOQHOPOAHOCTU OINITUYECKOr'o CTeKsIa. I/I3MEpEHl/IE
ko3¢ duienTa rporyckanus. 3.'oHUOMeTpUYECKHe METO/Ib.
4.PecpakromeTpuyeckrie Metogbl. 5.VHTepdepeHLMoHHbIi MeTog O6penmMoBa.
VI3mepeHue roKasareseli rpeioM/IeHHst KpUCTa/IOB.

13

15

Paspen 3. VI3MepeHus IapaMeTpoB ONTHYECKUX AeTased. 1.VI3mepenue
TOJILMHBI JIMH3, BO3/YLIHbIX IIPOMEXXYTKOB, PajUyCOB KDUBU3HBI, YITIOB IIPU3M U
K/IMHbeB, OPMbI TIOBEPXHOCTHU. 2.MeTo/ibl KOHTPOJISI INIOCKHX, C(hepUuecKux,
acheprueCcKUX MIOBEPXHOCTeM.

10

15

Paspen 4. I3MepeHHe XapaKTepHCTHK ONTHYECKHX cucTeM. 1. THrossle
OINTHYECKHE CHCTEMBI  MX XapaKTePUCTUKH. 2.VI3MepeHHe (HOKYCHBIX PacCTOSTHUIL
00bEKTUBOB 1 JIMH3. VI3MepeHHe yBe/ueHH st TUIIOBbIX ONTHYeCKUX MPUBGOpPOB,
areptyp. 3./I3MepeHHe CBeTOBBIX XapaKTePUCTHK ONTHUECKHX TPHOOPOB;
v3MepeHHre K03 pHULIHeHTa TPOIyCcKaHus; Ko3(duLiMeHTa paccesiHus; Onpe/ie/ieHrne
LBeTorepeiault 06beKTHBOB. 4.V13MepeHHst abeppaLiyii ONTHUeCKUX CUCTEM.

15

11

15

Paspen 5. UaTepdepeHnyonHble u3Mepenus. 1.ITpUHIMIBI MHTephepOMeTprH.
TunoBsle cxeMbl UHTepdepoMeTpoB. Bu/ibl HHTephepeHIMOHHBIX KapTHH.
Pacumdposka uHTepdeporpamm. 2.Vi3mepenus nokasareseii npeiomaeHusl, AJIMHbI,
T1apaMeTPOB TOHKMX IUIeHOK. 3.VIHTepdepoMeTpust Kak MeTOZ, 10KaIbHOro
CpaBHEHHsI aMITUTYJHO-(a30BbIX pacrpe/ie/IeH|i ONTHYeCKHX T10JIeH,
JI0Kanu3aLust MHTep(epeHLMOHHON KapTHHbI, HHTep(hepOMeTpbI 15
TIPOCTPAHCTBEHHBIX U CIIEKTPa/IbHBIX U3MePEeHHIH; J0M/1epOBCKHe U3MepeHHUs B
OITHKE; MHTeP(epeHLIsl YaCTHYHO KOrepeHTHOTo cBeTa. 4.Pypbe-CreKTPOCKOMHSI.

20

14

15

Pa3spaen 6. MiccneoBaHus KauecTBa ONTHYeCKOro uodpaxenus. 1. Kpurepun
KauecTBa ONTHYeCKoro u3obpaxenus. 2.PyHKLWs paccesiHust, [TorpaHnuHas
KpuBas. 3.Mogy/siLjMoHHasl nepeziaTouHas GyHKLUs. MeTo/bl n3MepeHust
OITHYECKO# repeAaTouHoi yHKLmK. V3MepeHre paspeliatoliieii criocoGHOCTH.
4./3MepeHne 0CTaTOYHbIX abepparjyii.

11

10

Paspen 7. i3MepeHHne napaMeTpoB CBeTOBOi BOJIHBI. 1.OCHOBHbIE ITapaMeTphI.
MeToppl KOHTPOJIS IyUKOB ONTHUYECKOTO U3/TyueHHsl. AMIUIUTYHOe Je/leHue.
PaccesiHue 1a3epHOro MyYKa Kak MeTOoZ, KOHTDOJIsl 3a ero napameTpamu.
2.BbiHysx/eHHast duiyopecuieHius. OmmbKy nNpy KOHTposie Myyvka. VismMepenue
rnapaMeTpoB Iyuka. CrieKTp MO/, /la3epHbIX Pe30HaTopoB. M3mepeHue
PacxoUMOCTH U TOIEPEYHOro pacrpeneneHuss THTEHCUBHOCTU CBeTa B ITyUKe.
OnpezieneHye uncia TUNOB Kosiebanuii. Vi3mepeHue nonsipusaiyu. 3.M3MepeHie
9Hepruu u MolHocty. Onpe/eneHus U eIUHULIBI U3MepeHUs. KaopuMeTpuyeckue
MeTOAbI. CI)OTOBIIEKTPI/I‘-IQCKI/IE MeToAbI. ®doToxumHuyeckue MeTOo/bl. MexaHuueckue
MeTo/bI. MeTO,Z[BI, OCHOBAHHbBIE HA HETMHEWHBIX 3('.1)(1)9KT3X. I/I3mepe1-m;1 TIJIOTHOCTHU
9Hepruu. JTaJoHbl U KanubpoBka. Ocaburesnu. 4.113MepeHre napaMeTpoB
ycuieHust. MeTo/ibl U3MepeHust ONTUUeCcKOro ycuneHus. 5.V3MepeHue AauHbI
BOJIHBI. y}.LH/IpEHI/lE JINHWW 1 UCTOYHUKHU CBEeTa. AnnapaTypa A1 U3MEepeHnst
OINTHUYECKUX [IJINH BOJIH. OTaoHbI [JIAH BOJIH. I/I3M9pe1-me LTUPHUHBI CHeKTpa]IBHOﬁ
JIMHWAM ¥ BpeMeHHO# KorepeHTHOCTH. 6.TTpu3MeHHBIe CrieKTpasibHble MPUOOPbIL.
[ndpakiMOHHbIe CrieKTpaibHble PHOopbL. VIHTEphepoMeTprUecKiie METO/bI
W3MepeHus [IUPUHBI JIMHUU. I/I3M9pel—me IHMPWHBI IMHWUU JIFOMWHE CLIeHITNN 1
MeTo/ibl poTomMeTpu. 7.VI3mMepeHre pOpMbI U JTUTETLHOCTH UMITY/IbCOB,
T10Jiipy3alivu, KOrepeHTHOCTH, CIIeKTPa/bHOI'0 COCTaBa M3J1yuyeHus.

23

16

15

Paszpen 8. OnTHuecKue H3MepeHHsl HEONTHYECKHX napamerpos. 1.0611e
cBe/ieHHs 00 ONTHYECKHX MeTOJax M3MepeHHi HeoNTHUeCKUX apaMeTpoB.
2.0nTHyecKre U3MepeHus iepeMelieHuH, fedopMariyii, CKOpOCTH, TapaMeTpoB
MexaHHYeCKHX KojiebaHuii 1 BUGpaLjiii.

13

10

Bcero 3a 5 cemecTp

108

68

17

34

17

40

100

Bcero no gucuuninHe

108

68

17

34

17

40

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep n
HavMeHOBaHHe
paspena
JUCLIUTNIAHBI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Paspen 4. Msmepenue
XapaKTepUCTUK
ONTUYECKUX CUCTEM.

V3MepeHye CBETOBBIX XapaKTePHUCTHK ONTHUeCKUX IPHOOPOB U
cucTeM: u3MepeHre ko3¢ uLreHTa NpornyckaHust; Ko3ddurpeHTa

paccedHus; oripefesieHre BeTorepenadyn 00LEeKTUBOB.

Pazpen 5.

Metozps! pacmndpoBKY HHTEP(EPOrpaMMMBI.

6
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NuTepdepeHiyioHHbIe
V3MepeHVsl.

Pasgen 7. 3mepenue

3 |mapameTpoB cBeTOBO¥ | MI3MepeHHe TTapaMeTPOB HU3MydeHus ja3epa. CrieKTpaabHbIe TIPUOOPHI. 6

BOJIHBI.
Bcero 3a 5 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Ne |Homep u HaMeHOBaHHUe paszjesia Oombem,
Tema /1a00paTOpPHOro NPaKTHKyMa
n/n AUCLHITUHBI ay/i. 4acoB

1 Pasgen 2. Ismepenus napameTpoB |V3mepeHue ko3¢ uLiieHTa NponycKaH!s 6
ONTHYeCKUX MaTepuasos. ONTHYeCKUX MaTeprasoB

9 Pasgen 3. VIsmepenys napaMeTpoB |V3MepeHHe MO/SpPU3al{MOHHBIX XapaKTepUCTUK 4
ONTHUYeCKUX JeTarneu. W3y4YeHUsl U ONITUUECKHX 3/1eMeHTOB
Paszpnen 4. Ismepenne

W3mepeHue sHepruu U MOLIHOCTH JIa3€PHOTO
3  |XapakTepUCTHK ONTUYeCKUX 4
U3/Ty4YeHNns]
CUCTEM.

4 Paspen 5. VintepdepenuonHble  |AHanu3 UHTep¢epeHLOHHON KapTHHBI OT 6
H3MepeHusl. Iudpakyy Ha IL{e/Id LIUPOKOIIOJI0CHOTO U3TyUeHUs

5 Pasgen 6. UccmenoBanus kauectBa (MI3MepeHHe CIIeKTPaIbHOTO pa3perneHus 4
OTITUYeCKOTO M300pa’keHusl. uHTepdepomeTpa
Pa3pen 7. MIsmepeHue napamMeTpos

6 AT 7 P P P N3mepeHue ceueHus NOIVIOLEHUS 8
CBETOBOW BOJIHBI.

Pa3pen 8. OnTrueckue U3MepeHust o

7 OrnTuueckue UsmMepeHus repeMelleHuin 2

HeOITHYeCKUX [TapaMeTpOB.
Bcero 3a 5 cemecTp 34
3.4. CamocronaTenbHast padora crygeura (CPC)
Ne |Homep m HaMMeHOBaHHe Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n | paspesa JUCHHMIIMHBI 4acoB
W3yuenue npeyCMOTPEHHBIX IPOrPaMMOH AW AKTHUEe CKAX

1 |Pa3zpmen 1. BeegeHue. Y PeAy p porp AHAAK] 1

e/IMHUL] [10 KOHCITeKTaM JIeKL[U U peKOMeH/yeMOoM JIuTeparype.

7 Vi3yuyeHue npe/lyCMOTPEHHbIX IPOrpPaMMOM AUJAKTHUe CKUX 1
Pasgen 2. VIsmepenus e/IVHHUL] 110 KOHCIIeKTaM JIeKLIN ¥ PeKOMeHZlyeMOU JITeparype.
rapaMeTpoB ONTHYECKUX |[ToArOTOBKA K BBITOJTHEHMIO U 3aIUTE JJaO0OpaTOPHOU paboThI

3  |marepua’soB. «/3mepenre Ko3¢duLivieHTa MPOITyCKaHUs OTITHUe CKUX 3

MaTepHasoB».

4 Vi3yueHue npelyCMOTPEHHbIX IIPOrPaMMOM AUaKTHYe CKHUX 1
Pasgen 3. VIsmepenus e/IMHUL] 110 KOHCIIeKTaM JIeKLIUi 1 peKOMeHZyeMoii iTeparype
rapameTpoOB ONTUYeCKUX |[ToATOTOBKA K BBITTOJHEHUIO U 3aI1{uTe 1abopaTopHOi paboThI

5 |gmeramen. «VI3mepeHye No/IsIpH3allMOHHBIX XapaKTePUCTHK U3/TyUeHUs U 3

ONTHUYeCKUX 3/IeMEHTOB»
W3yueHue ripeyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUe CKUX

6 |Paszmen 4. 3mepenue e/IMHUI] 110 KOHCIIeKTaM JIeKL[1i, MaTeprasiam MpakThUyeCcKuX 1
XapaKTepUCTHUK 3aHATUN U PeKOMeH/lyeMoM iTeparype.

7 |OTITHUECKHX CHCTEM. [MToAroToBKa K BBITIOTHEHHIO U 3alyTe 1abopaTopHOU paboThI 3

«/I3MepeHye 5HePruU U MOLJHOCTH JIa3€PHOTO U3/TYYeHUs».
W3yueHue nipeyCMOTPEHHBIX IPOrpaMMOi AU aKTUUe CKUX
8 Pasien 5 e/IMHUL] 110 KOHCITeKTaM JIeKL[1i, MaTeprasiam MpakTUyeCcKuX 2
et 5. M o
3aHAATUU U PeKOMeH/lyeMOU iuTeparype.
WuTepdepeHIMOHHBIE P A patyp =
y3MeperHus [MToaroToBKa K BBITIOTHEHUIO M 3alUTe 1ab0paTopHOW paboTh
9 «AHanu3 uHTepdepeHLMOHHON KapTHUHBI OT AU PaKLUY Ha Ie/n 4
LIMPOKOIIOTIOCHOTO U3/TyYeHUsI».
W3yueHue npeyCMOTPeHHBIX POrpaMMOi AU aKTUUe CKUX
10 |Pasgen 6. ViccinenoBaHus Y Peay P nporp AHAZES 2
e/IMHUL] 110 KOHCIIeKTaM JIeKL[1il 1 peKOMeHyeMoli TuTeparype.
KaJyeCTBa ONTHYECKOrO - 5 "
11 |mso6paxenus. OJIrOTOBKA K BBITIOJIHEHUIO U 3alljUTe 1abopaTopHOi paboThI 3
«/3MepeHye crieKTpa/ibHOTO pa3pelleHus HHTepdepomMeTpar.
12 |Pasgen 7. 3mepeHue W3yueHue npeyCMOTPEHHBIX IPOrpaMMON AN AaKTHUEe CKUX 5
7 25549




rapaMeTpOB CBETOBOM e/IMHUI] IT0 KOHCITeKTaM JIeKI[1H, MaTeprasiam MpaKThuyeCKUX
BOJIHBL. 3aHATHU U peKOMeH/lyeMOU uTeparype.
13 IToAroToBKa K BBIMOJHEHHIO U 3alIUTe 1ab0paTOpPHOI paboTh )
«/I3MepeHre ceyeHUs NOIIOLLEHNS».

14 W3yueHue ripeslyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKUX 1
Pasjien 8. OnTnueckne oy o KoHCeKTaM MeKLHii 1 peKOMeH/yeMoii TuTeparype.
M3MepeHust =

[MToAroToBKa K BBITIOTHEHUIO U 3alyTe J1abopaTopHOU paboThI
15 |HeomTHueCKuX o 3
«OrnTueckye u3MepeHUs repeMelreHui».
rapaMeTpoB.
16 IToaroToBka K AuddepeHIIPOBaHHOMY 3aueTy. 5
Bcero 3a 5 cemectp 40
4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIAII/IMHBI
CEMECTP HEJAE/IN CEMECTPA
12 3 4 5 6 7 8 9 10 1 12 13 14 15 |16 17
JIP, Otu. | |JIP, OTu. JIP, OTu. JIP, Otu. JIP, Otu. OT{[{P’HO (;IT 1?; Borp. Tud.3au
5 no JIP, | | moJIP, |IP| mo JIP, 304 mo JIP, |IP| o JIP, (304 ~ .. |34 - | rp| P OMP-AH®-3a,
JIP, o JIP, nud. 3au.
Tect Tect Tect Tect Tect Teer Tecr

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTHueckasi paboTa;
JIP — naboparopHas pabora;

Ortu. o JIP — otuet 1o JIP;
TecT — TecT;
304 — 3apauy;

Bonp.lug.3au — Bonpocs! K AnddepeHIIPDOBAHHOMY 3aueTy;
. 3a4. — quddepeHIIMPOBaHHbIN 3aueT.

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
crenyommx popmax:

e UArHOCTUYECKas pabora;
¢ jyabopaTopHasi paboTa;

e otuet 1o JIP;

* TeCT;

e 3ajauy;

e BOMPOCHI K AU depeHI[IPOBAaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHPOBAHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. K. KupunnoBckuii. . CoBpeMeHHbIe ONTUYeCKHe UCCieioBaHus U u3Mepenusi. CaHkT-ITetepOypr:
Jlanb, 2022, 551. pec.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:

1. A. A. [Mumnosckuit. . [puknagnas ¢pusndeckas ontrika. M.: ®U3MATI'N3, 1961, 1 3ks.
2. B. A. Adanacbes. . OnTuueckue namepenus. M.: Beiciit. mik., 1981, 3 3K3.

5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIAHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://www.urait.ru/ — O6pa3oBaresibHast Tiatdopma «HOpaiiT». 17151 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yngamenrtanbhasn 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTrHOBa.

CorpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLoHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalOHHBIN TIOpTasl IpaBoBoi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:
1. Mathcad Education - University Edition Term.

5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Mathcad Education - University Edition Term.

6.3. JTaGopaTopHbIe 3aHATHA:

. Jlazep roctupoBouHbIii JII'H;

. JTazep tBepzoTenbhbiii, Nd: YAG;

. KoMrinekT onTHky;

. Ocuunorpad mudposoii AKNIT-4116/2;
. KoMriiekT HesTuHeMHbBIX KPUCTA/IIOB;

. ®oroauon Ophir FPS1 SENSOR;

. CnektpomeTp Avantes Avaspec 2048;

. Kamepa Ophir Spiricon SP620U.

ONOOUT R WN -

6.4. Ilpouee:

1. pabouee mMecTo TperofiaBare/isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHble KOMITbIOTepaMH C OCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[u1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOU cpejie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIATLTHHDI
METO/bI OIITUKO-®PU3NYECKNX U JIASEPHBIX U3MEPEHUU

AnHoTanusa paboueii nporpaMMsl

Iucipnmiaa METOABI OINITUKO-®U3NYECKUX U JIASEPHBIX M3MEPEHUI spnsercs
JUCIWIIMHON 00sA3aTe/IbHOM YacTu 0/10ka 1 rporpamMmel MOATOTOBKY I10 Hampasienuto 12.03.05 JlazepHas
mexXHUKa U JAasepHble mexHono2uu. [uciuriiHa peanmusyetcss Ha (akynsrete M WHGOPMAaLMOHHBIX U
ynpasnstonfux cucreM BI'TY "BOEHMEX" um. [I.®. Ycrunora kadeznpoii V1 JIASEPHAA TEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-3 criocoGHOCT TIPOBOAWTH SKCIIEpUMEHTalbHble WCCIe[0BaHUS U H3MepeHMsi, oOpabarbiBaTh U
TIPe/ICTaB/IATh I0/IyUeHHble [JaHHble C YYeTOM Crelld(UKU MeTOZ0B U CPEeACTB Jla3epHBIX WCC/Ie0BaHUN U
W3MepeHuH.

CojiepkaHue AUCLIMIVIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C HM3MepeHHeM I[1apaMeTpPOB CBETOBOM
BOJIHBI, XapaKTePUCTUK ONTUYeCKHUX MarepuaoB, JeTasjiei, CUCTeM, MeTOJaMH ONTHYeCKUX WU3MepeHuH, a
TaKKe WX 3HAUeHUEM [IJIsI CO3/laHusi COBPEMEHHOMN OTNTHUeCKOW CHCTEMBI.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
e oruet 1o JIP;
* TecCT;
e 3ajauy;
e BOMpOCHI K uddepeHIIMPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

Tpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHsATHs (17 u.), mpaktuueckue 3aHsTus (17 u.), maboparopHblii mpakThkyMm (34
4.), caMocTosATe/IbHas pabota crynenTta (40 u).
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IIpuioxenue 2

K paboueii mporpaMme JUCIHTLUTHHDI
METO/bI OIITUKO-®PU3NYECKNX U JIASEPHBIX U3MEPEHUU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

12

H TpyRoeMKOCTB,
auMeHOBaHHUe PadoThI Pexomenjiyemas 1uTeparypa ac.
Paspen 1. Beepenue.
A. A. HlumnoBckuii. . [IpuknaaHas
¢u3nyeckas onTrka: M.:
OU3MATI' U3, 1961 (1)
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi B. A. Adanacves. . Onrueckie
o nsMepeHusi: M.: Beici. k., 1981
JMAAKTUUECKHX eMHHL 10 KOHCIIeKTaM JIeKLiH 1 (BBefIeHIE) 1
PEKOMEHAYEMOU JITEpatype. B. K. Kupunnosckuii. . CoBpeMeHHbIe
OITHYeCKHe UCC/IeJOBaHUs U
u3mMepenus: CaHkT-ITeTepOypr: JIaHb,
2022 (1)
Wroro o pasgeny 1 1
Paspen 2. i3mepenusi napaMeTpoB ONTHYECKUX MaTepuasioB.
W3yuenue rpefyCMOTpeHHBIX IPOrPaMMOM A. A. IlInioBcKui. . IIpuknazgHas
MUJaKTUUeCKUX eUHUI] TI0 KOHCIIEKTaM JIeKLUNA U (usnyeckast onThka: M.: 1
PEeKOMeH/[yeMoii TuTeparype. OUBMATTU3, 1961 (vacts 2)
B. K. Kupunnosckuii. . CoBpeMeHHbIe
IToAroTOBKA K BBITIOJTHEHUIO U 3allyTe 1ab0paTopHOi OITHYECKHE UCCIIEN0BAHMUS 1
pabotsl «Vi3mepenne Koa(duLiienTa MPOMyCKaHus | yavepennsi: Caukt-Iletep6ypr: Jlamb, 3
OITHUYeCKUX MaTepraoB». 2022 (3)
Wroro o pasgeny 2 4
Pa3pen 3. i3mepeHusi napamMeTPOB ONTHUECKHX JeTajIel.
. A. A. Hlumnosckui. . [IpuknagHas
W3yuyeHnue npesyCMOTpeHHBIX IPOrpaMMOM 5 usmueckas onmuka: M.:
JM/IAKTHYECKUX JHHHL] TI0 KOHCTIeKTaM JIeKLMH 1 ®U3MATTH3, 1961 (sacs 2) 1
PEKOMEH/YEMOH JINTEpATypE B. K. Kupunnosckuii. . CoBpeMeHHbIe
OIITHUeCKHe UCC/ieJOBaHus U
To/rOTOBKA K BBITIOJHEHHIO | 3aljuTe JaboparopHoii | M3Mepenusi: Cankr-IletepOypr: JlaHs,
paboTsl «V3MepeHHe TIOMSIPU3aLUOHHBIX 2022 (5, 6)
XapaKTepUCTHK H3TyUYeHUs] U ONTUUEeCKUX B. A. Adanacees. . Onrrnueckue 3
5JIeMEHTOB» n3MepeHus: M.: Beici. k., 1981 (2-
4)
Wroro no pasgeny 3 4
Paspen 4. Vi3mepeHue XapaKTepuCTHK ONTHUYECKUX CHCTEM.
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi B. K. KupunnoBckuii. . CoBpeMeHHbIe
[UIAKTUYeCKUX eJUHUL] IT0 KOHCIIEKTaM JIeKIUH, ONTHUYEeCKUEe UCCIIeJOBaHUS U 1
MaTepHasiam MpakKTUYeCKUX 3aHATHH U usmepenusi: CaHkr-ITetepOypr: JlaHb,
peKOMeHyeMOoM JInTepaType. 2022 (4, 5)
TTo/rOTOBKA K BBITIOJHEHHIO ¥ 3auuTe JaboparopHoii|  B. A. AdaHacbes. . OnTiueckue 3
paboTsl «/3MepeH1e SHeprur U MOLTHOCTH u3Mepenusi: M.: Boici. 1mik., 1981 (6)
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JIa3ePHOTO U3/TyYeHHsD».

Wrtoro no pa3peny 4 4
Pa3pen 5. UHTepdepeHIINOHHBIE H3MEPEeHHUS.
o B. K. Kupunnosckuii. . CoBpeMeHHbIe
N3yuenune npeyCMOTpPeHHBIX TPOrpaMMOK
o ONTUYECKUE UCCTIeJOBaHUS U
JUJAKTUUeCKUX eJUHUL] [10 KOHCIIEKTaM JIeKLUi,
o usmepenusi: CaHkr-IletepOypr: JlaHb, 2
MaTepurasaM NpakTUYeCKUX 3aHSATUN U 2022 (5, 6)
eKOMeH/lyeMOMU JiuTeparype. 2
P Ay patyp A. A. lllumnoBckui. . [IpuknaaHas
IToaroToBKa K BHITIOIHEHUIO U 3alIUTe J1aD0pPaTOPHOH pusnueckas onrua: M.
aéq()TbI «AHanmu3 untepdepeH HLouHHoi/’I Ka ’II?I/IHI:?OT PUMATTUS, 1961 (3)
pH (bpaKiyH Ha me HfH (FKOHL:)HOCHOFO P B. A. Adanacees. . OnTrueckue 4
AMOPAKLL = P r3MepeHusi: M.: Beici. mik., 1981 (4,
W3/TyYeHUs».
5)
Wroro o pasgeny 5 6
Pazgen 6. McciegoBaHus KauecTBa ONITHYECKOr0 W300pakeHH .
V3ydeHune npe/yCMOTPEHHbIX POrpaMMOi B. A. Adanacees. . OnTryueckue
IUJaKTUUeCKUX eJMHUI] TI0 KOHCIIeKTaM JIeKLUN U vsmepenus: M.: Beicu. wik., 1981 (4, 2
peKOMeHyeMoH JIMTepaType. 5)
B. K. Kupunnosckuii. . CoBpeMeHHbIe
vHTephepoMeTpa». 2022 (4, 5)
Wroro o paspgeny 6 5
Pazpaesn 7. I3mMepeHue NapaMeTpoOB CBeTOBOMH BOIHBI.
N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOM A. A. Illimyockuit. . TIpuknazHas
IWJaKTUUeCKUX eIMHUI] TI0 KOHCIIeKTaM JIeKI[1H, ¢usnueckast orrrka: M.: 5
Marepuasiam MpakTUUeCKUX 3aHATHA 1 OU3MATTUS3, 1961 (yacts 2)
peKOMeH/lyeMoii TUTepaType. B. K. Kupunnosckuii. . CoBpeMeHHbIe
ONTUYEeCKUEe UCCTIe[JOBaHUS U
HOAFOTOBKEI K BBITIO/IHEHHIO U 3alllhTe ﬂa60paT0pHOI>i W3MepEeHMUs: CaHKT—HETepGpr: HaHb, 2
paboThl «V3MepeHue ceueHUst TIOTIOEHHUS». 2022 (2)
Uroro no paspeny 7 7
Pa3pen 8. OnTHueckne u3MepeHHsA HEONITHYECKUX ITapaMeTpPOoB.
N3yuenue ripefycMOTpeHHBIX TIPOTPaMMO
AUJaKTHUYeCKUX e JVHUIL] I10 KOHCIIeKTaM ]'[EK]_[I/H\/’I u B. K. KHpHﬂHOBCKHﬁ. . COBpeMeHHbIe 1
PEKOMEHAYEMOM JIUTEPATYPE. ONTUYECKHUE UCC/Ie[JOBaHUS U
FOTOBKA K BBIIIOTHEHUIO U uTe J1 TOpHOM | n3Mepenusi: CaHkT-IleT r: JlaHs,
IMoaroToBka OJTHEHWIO U 3all[uTe 1abopaTopHOM | M3Mepe Cankr-ITetep0 JTa 3
paboTel «OnTHUYECKHe U3MEePeHHs TepeMEIeHH». 2022 (6)
[NogroroBka K guddepeHIIMPOBAHHOMY 3a4eTy. 5
Wrtoro no pa3geny 8 9
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IIpunoxenue 3
K paboueii mporpaMme JUCIATLTHHDBI
METO/bI OIITUKO-®U3NYECKUX 1 JIABEPHBIX U3BMEPEHUN

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
e BOIPOCHI K AuGdepeHI[IPOBAHHOMY 3aUeTy;
¢ jabopaTopHasi paboTa;

® TecCT;
e oruet 1o JIP;
e 3a/1auy;

e 1uddepeHIMPOBAaHHBIN 3aYerT.
KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

Bonpocs! k guddepeHUpoBaHHOMY 3aueTy
[Tepeuens BonpocoB npegcTasieH B YMK

JIaGoparopuasn pabora

ITomnycK K BBITIO/THEHHO JIP POMCXOJUT M0 pe3y/ibTaTaM paboThl, MPOBOAUMON B (hOpMe TeCTHPOBAHUS
(criucok U3 5 TeCTOBBIX BOIIPOCOB BBIZAETCS Ha 3aHSTHH, BpeMsi Ha OTBeT — 5 MUHYT). [omnyck K pabote
TIPOMCXOAHUT B C/Tyyae MO/y4YeHUsl He MeHee TpeX MpaBWIbHBIX OTBETOB.
@DoH/IBI OLIEHOUHBIX CPEJCTB, TIO3BOJISIOLIME OLEHUTE Pe3y/bTaThl 00yUYeH s TI0 JaHHOM AUCLIUIIVHE,
BKJTFOUAIOT B Ce0st:
* KOMIIJIEKT WH/IUBH/Tya/IbHBIX 3a/laHUM K JabopaTtopHoi pabote 1 — 5 miT,;
* KOMIIJIEKT UH/JUBHMTyaIbHBIX 33/IaHUM K JabopaTopHoi pabote 2 — 5 T,
* KOMIUIEKT UHMBU/TyaIbHBIX 3a[JaHUH K JlabopaTtopHoii pabote 3 — 5 mmit,;
* KOMITIEKT UHAWBUYa/bHBIX 3aZlaHUH K labopaTopHoU pabote 4 — 5 mT.;
* KOMIIJIEKT MHJUBHUyaIbHBIX 3aflaH|i K 1abopaTtopHO pabote 5 — 5 miT,;
* KOMIIJIEKT WH/JUBHTya/IbHBIX 3alaH|M K 1abopaTtopHOM pabote 6 — 5 miT,;
* KOMIIJIEKT WH/IUBH/Tya/IbHBIX 3a/laHUK K 7abopaTopHOU paboTe 7 — 5 miT,;
3amuTa JIP mpeycMaTpuBaeT 00Cy>KIeHHe TIOPs/IKa PellleHus MpelyCMOTPEHHBIX ee TeMaTHKOM 3a/1au,
BKJIIOYasi IPOBEPKY YCBOEHUS CTYAeHTOM COOTBETCTBYIOIIMX CBeZleHUI U3 TeOpHUH.

Tect
[Tepeuens BonpocoB npegcrasieH B YMK

Ortuer no JIP
Oryer 1o s1abopaTopHOi paboTe MpesCTaB/IseTCs B IeYaTHOM Bu/ie B hopmare, IpeyCMOTPEHHOM
11a6JI0HOM OTYeTa 1o JilabopaTopHoi paboTe. 3alyTa OTUeTa POXOAUT B (hOpMe /IOK/IaZia CTy/IeHTa TI0
BBITIOJIHEHHOM paboTe 1 OTBETOB Ha BOIIPOCHI TIPEIofiaBare/is.
Ecnu oopmiieHre oTueTa U KOMIIETEHTHOCTh CTYZ€HTA BO BpeMs 3allUThl COOTBETCTBYIOT YKa3aHHBIM
TpeboBaHMAM, paboTa CUMTAETCS BBITIOTHEHHOM.
OCHOBaHUSIMH [IJ151 TIPOJIOJDKEHHST pabOThI HaJ OTYETOM MOTYT OBIT:
1. HeOpeXKHOe BBITIOIHEHUE,
2. HU3KOe KayeCTBO rpauyecKoro Marepuaria.
OtyeT He MOXKeT OBITh IPUHSAT U MOAJIEXKUT JOPabOTKe B CIydae:
1. oTCyTCTBUSI HEOOXOAUMBIX Pa3/esoB,
2. OTCYTCTBHUS HEOOXOAMMOTO rpauuecKoro Marepuarna,
3. HEKOppeKTHOW 00pabOTKHM pe3y/bTaToB 3MepeHnH.

3agaum
Perienust 3aaHuii Ha MpaKTUYeCKUX 3aHATHUSIX MPEACTAB/ISIOTCS B [eYaTHOW UM PYKOMUMCHOU dopMme.
Kaxkznoe 3aaHue cofepKuT 3 3ajau.
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- IPaBUJILHOE pellieHre MeHee 2 3a7ad — 3 Oasia,

- Ka)X/jast TPaBU/ILHO PeIlieHHast 3a/aua Mpy 001eM KOIMUeCTBe pPellleHHbIX 3a7iau bosiee 2 orjeHuBaetcs B 0,5
6asnm.

OcCHOBaHUSIMU [IJ151 CHYDKEHUsI KOJTMUEeCTBa 0aslioB 3a OfiHy 3a/auy B Auara3oHe ot 0,5 go 0,2 seisercs
HeOpEe>KHOEe BBHITIO/THEHHE paboThI.

JuddepennupoBaHHbIii 3aueT

VITOroBbIl KOHTPOJIB TI0 JUCLIMTI/IMHE TIPOXOAUT B hopMe AvddepeHLIMPOBaHHOTO 3aueTa, KOTOPBIH
oopmisieTcst TIpU yCJIOBUH TIO/THOTO BBITIONIHEHNST BCEX MEPOTIPUSTHH, PeJyCMOTPEHHBIX rpaduKoM
KOHTPOJIbHBIX MEPOIIPUSTHL paboueli mporpaMMel (3allUra BCex 1abopaTopHbIX paboT). 3aueT BK/IIOUAeT B
cebst TeopeTHUECKHE BOMPOCHI U PellieHHe Tpex 3a7iau.
OrleHKa «3aUTeHO-OT/IMYHO» BBICTAB/ISETCS MPU MPAaBU/ILHOM PEIIeHUH BeeX Tpex 3ajad. OlleHKa «3auTeHo-
XOPOLIO» BBICTAB/ISIETCS [IPYU NIPAaBU/IBHOM PeILleHHH ABYX 3a/jay M OTBeTe Ha [JOTIOTHUTE/TBHBIN TeopeTHyeCcKUi
Borpoc. O1jeHKa «3auTeHO-yI0B/IeTBOPUTEIbHO» BBICTAB/IAETCS MO0 MPH NPaBU/ILHOM OTBETE Ha
TeopeTHUeCKHe BOTIPOCH] ¥ OHOU pellleHHOH 3ajade, MO0 TpH IMOJTHOM OTBETe Ha OCHOBHBIE TeOpeTHYeCKHe
BOTPOCHI ¥ YaCTUUHO BepHOM pellleHuH 3aziauu. OTieHKa «He 3auTeHO» BBICTABISIETCS €C/IM CTY/IeHT HEBEPHO
PEINI 33/]aUU ¥ He CIIPAaBUJICS C OTBETOM Ha TEOPETUYECKUE BOTIPOCHI.
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Bonpocs! K

3 5 |Pa3pen 1. BBepeHue. 3 2 2 0 0 1 5 nuddepeHLIIPOBaHHOMY

3aueTy

E:?'iifei' I(:I:Mepeﬂml Ortuer mio JIP,

3 5 P P 13 9 3 6 0 4 15 JlabopatopHas paboTa,

ONTHYECKHX

Tect
MarepHa’sioB.
Pazgen 3. ismepeHus Oruert 110 JIP,

3 5 |mapamerpoB 10 | 6 2 4 0 4 15 JlaboparopHasi paboTa,
ONTHYEeCKHX JieTaleil. Tect
Paspen 4. Mamepenne Jla6o a'Er;(a)l'EL 16-1121;11’ abota

3 | 5 |xapakTepHCTHK 15,112 4| 5 | 4 15 paATOpHa paboTd,

Ortuert 110 JIP,
ONTHYECKHX CUCTEM.
Tect
Passen 5 Oraet no TP
3 5 |AaTepdepennuonnnie] 20 | 14 | 2 6 6 6 15 ’
JlabopatopHas paboTa,
H3MepeHHsI.
Tect
Pa3zpen 6.
HUccnegoBanus Ortuer no JIP,

3 5 |kauecTBa 1| 6 2 4 0 5 10 JTabopatopHas paboTa,
ONITHYEeCKOro Tect
H300paKeHusl.

Paspen 7. IsmepeHue TTabo aigﬂf:;, a6ota

3 5 |mapamerpoB cBetoBoii| 23 | 16 | 2 8 6 7 15 paTopHas p ’

Oruert 110 JIP,
BOJIHBL.
Tect
Pa3pen 8.
OnTuuecKkue Ortuert 110 JIP,

3 5 |u3mepeHusn 13| 4 2 2 0 9 10 JlaboparopHas paboTa,
HeONTHYeCKHX Tect
napaMeTpoB.

Bcero 3a 5 cemectp 108 | 68 | 17 | 34 17 40 100
Bcero no AucIuIUIUHE 108 | 68 | 17 34 17 40 100
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Kputepuu oneHuBaHus

OIIK-3

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

Neo 4

Bonpocbl omkpbimoz2o muna:
7151 u3MepeHns yero NpYMeHstOT TOHUOMETP?

3anuiMTe Ha3BaHWe CIIeKTPaJbHOIO JUarasoHa, /i/isi KOTOPOro //IMHbI BOJH
pacrionararoTcst mpubm3uTensHo oT 380 HM o 780 HM.

st cpesi B KAKOM arperaTHOM COCTOSIHUU MpUMeHsitoT ripusmy MHITBO nipu
Hcce[oBaHuU 00pasia MeToioM Oypbe-CrIeKTPOCKOTHN?

Borunciite crieKTpaiibHOe paspelieHye AU paKkI[MOHHOMN PeIéTKy AuHoMu 20 MM 1
IJIOTHOCTBIO ITPUXOB 400 IITPUXOB/MM [i/1s1 U3My4YeHUs C AJIMHOM BOIHBI 800 HM.

Omeem ykadicume, okpyaiug 0o decsimbix dosell HaHoMempd.
BorunciiuTe crieKTpajibHOe paspellieHre AUGPaKIMOHHON PeIéTKY JIUHON 5 MM U
TJIOTHOCTBIO IITPUXOB 200 IITPHUXOB/MM Jjist U3/TyUeHus C AJTUHOU BoHbI 500 HM.

Omeem ykadicume, oKpyaaug 0o 0ecsimbix 0oaell HaHoMempd.

3anwmimte pacimbpoBKy aboperratypsl « MHITBO» ¢ y4éTOM KOHTEKCTa
CreKTpasbHbIX U3MepeHUM.

OcHoBHbIM 371eMeHTOM Dyphe-crieKTpomMeTpa siB/isieTcss uHTepdepoMeTp MaiikebCoHa.
[TepeuncinTe OCHOBHBIE COCTABIISIIOLIYIE KOMIIOHEHTHI MHTepdepoMeTpa MaiikenbcoHa
0e3 yuéTa MCTOUHHMKA U IPUEMHUKA U3/TyUeHusl.

Omeem 3anuwume 8 ¢popmame: «OCHOBHble cocmassowjue uHmepgepomempa
MatikenbcoHa: <komnoHeHml1>, ... <KOMNOHEHMN>»

3anuIurTe OCHOBHOM HEJIOCTATOK CIEKTPAIbHOTO MPHO0pa C AUCIIePrUPYIOIAM
3/IeMEHTOM.

[Haiite oripefesieHue oTpakaroiriei A(pakI[MOHHON PeleTKe

[atite onpefesieHye sIBJIEHUIO «IHACIIEPCHSI»

Bonpocb! 3akpbimozo muna:

PacrnionioxxyTe B nopsiiKe Bo3pacTaHysl [AJIMH BOJIH JlaHHbIe Juaria3oHbl U3/TyYeHus:

A) VndpakpacHblii, BUAUMBIH, YIETPa(r0IeTOBbINA, pEHTTeHOBCKHIMA
b) PenTtreHoBckuii, ynbTpadroseToBbId, BUIUMbIN, NH(GPAKPaCHBIH
B) PentreHoBckuii, MH(ppaKpacHbIi, BUAUMBIN, YIbTpadroIeTOBbIN

I') lndpakpacHbii, ynbTpagyoeToBbId, BUAUMBIM, PEHTTeHOBCKUN
[J1Ha BO/IHBI — 37T0. ..

A) Paccrosinue MeXAy MUHKUMa/IbHbIM U MdKCHMaJ/IbHBIM 3HAU€HUEM Tepruogruie CKru
H3M€HHI-OH.[€I>1CH BeJ/IMUKMHBI

b) Uucno konebaHuii Ha MPOTSHKEHUM PAacCTOSTHUS B 1 MeTp
B) Kparuaiiiee paccTosiHre MeXXy TOUKaM{ O[MHAKOBOM (ha3bl.

I') PaccrosiHyie OT UCTOYHMKA U3/TyUeHUs [I0 TIPHEMHHUKA

Kakas BesiiunHa, XapaKTepPUCTUKA CUJTbI CBETA, SIB/ISIETCS OHOMN U3 ceMU BeJIMUNH
cucremsl CU?

A) JTromeH
B) JTrokc
B) Kangena

I') Barr
UTo U3 mepeuync/ieHHOTO He SIB/SIeTCS] BUI0M B3aUMO/IeHiCTBUS M3/TyUeHUsI C BellleCTBOM?

A) PacripocTpaHeHue
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Ne 5

Ne 6

Ne 7

Ne 9

Ne 10

b) Paccesitue
B) IIpenomienue

I') [ornoiexnue
UTo 3HAUMT MPOU3BECTU M3MepeHue (Pr3UueCKOl BeJTMUNHBI?

A) CoroCTaBUTh 3HauUeHHe BeJIMYHHBI C ITA/IOHOM
b) ITonyunTs 3HaUeHWe BeJTMUMHLI HA U3MepUTebHOM Tprubope
B) BrrunciiuTh 3HaueHue Gu3nueCKol BeTMIUHEI

I') ComnocTaBuTh 3HaueHue BeJIMUMHBI, [T0/TyueHHOe B 9KCIIepUMeHTe C TeOpeTUueCKUM
Tipeficka3aHueM

Kak cBsi3aHbI AJIMHa CBETOBOI1 BO/THBI 1 UaCTOTA I/I3]'Iy‘IEHI/ISI?

A) 3aBUCUMOCTSD TPSIMO TMPOMOPLIMOHATbHAS C KO3()PULIMEHTOM, paBHbIM CKOPOCTH
cBeTa

B) 3aBucrmMocCTb 06paTHO MPOTOPL{OHAbHAS C KO3((UIMEeHTOM, paBHBIM CKOPOCTH
cBeTa

B) 3aBrcuMocTh 06paTHO MPOTIOPI[MOHATBHASA C KOI(hGULIMEHTOM e/IMHUIIA

I') 3aBMCHUMOCTE TPSMO TIPOTIOPIIMOHAIBHAS C KO3(Q(UI[UEHTOM, PaBHEIM IT€PUOAY
KosIe0aHus
YTo Takoe CTIeKTpP U3TyUeHHs?

A) 3aBUCHUMOCTD AJIMHBI BOJIHBI OT YaCTOTHI

b) 3aBucumocTb BBIXO/JHOM SHEpruu 0T SHePrUy HaKauku Jlasepa

B) 3aBUCHMOCTE MHTEHCUBHOCTH OT YaCTOTHI M3y YeHUSI

I') Pagyra

Kak OyzeT BBIMIsiZIeTh MHTepdepeHLMOHHas KapTHHA: ABYX TVIOCKHX BOJTHOBBIX
(hpoHTOB?

A) KoHileHTpUUeCcKue KoJblia

b) PaBHOMepHO 3acBeueHHOe TO/e

B) CoBOKyTHOCTH TIAATEH PaCIIO/IOKeHHBIX B JopMe KBazipaTa

I') [To/iockl Ha paBHBIX PAaCCTOSTHUSIX JIPYT OT Apyra
C NoMO111bI0 KAaKOTO ONTUYECKOTO MHCTPYMEHTA HeJib3s1 Pa3/I0)KUTh CBET B CIIEKTP?

A) IMpusma
b) IndpakiponHas peleTka
B) JIunza ®penens

I') Oranon ®abpu-Ilepo
YeM (KaKMM N1apaMeTpoOM) OTpe/ie/isieTCs pa3peLiarolasi CloCOOHOCTh MPU3MBI?

A) PasmepoM npu3Mbl
b) Ilnoujazpo MOBepXHOCTU NMPU3MBI
B) Pa3mepom ocBelrjaeMoii YacTu rpaHu

I') O6bemMoOM TIPH3MBI
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