MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa nmpuknaaHoit onTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 17 (beBpaJIﬂ 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«Bb1.0.15 ONTUYECKHUE U3MEPEHUSI»

YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 12.03.02 OnroTrexHuka

Hampasnennocth(nipoduiib) moarotoBku: ONTHKO-3IEKTPOHHBIE MPUOOPHI U CUCTEMBI

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3aUETHBIX €OUHUIAX: 4 3.€.
B aKaJIeMHUYeCKuX yacax: 144 ak.4.

Mocksa, 2023

Ne 000004789 Crpanura 1 u3 12



Pa3padoruukmu:
HouenTt xadenpst [Ipuknagnoit ontuky, K.H., 1oneHT AHapeeB A. H.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO 1o wHampaBnenuto mnoarotoBku 12.03.02 OnrorexHuKa, YTBEPKICHHOTO MPUKA30M
Muno6pnayku ot 19.02.0017 Ne 948

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 thaxymsTeT [Ipencenarens Topmmna U. I1. Paccmorpeno |01.12.2022, No 1
OnTHieckoro | yyeporo coBera
IPHUOOPOCTPOCHUS (bakynsTeTa

Ne 000004789 Crpanuria 2 u3 12



Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)

Ne 000004789 Crpanura 3 u3 12



1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HCHL OCBOCHHUS OUCHUILNIMHBI - OCBOCHHC 06y‘-IaIOH_II/IMI/IC$I KOMHGTCHI_[I/Iﬁ B 06JIaCTI/I
pa3pa60TK1/1 )41 3KCHJIyaTaI_[I/II/I OIITUYCCKUX U OHTI/IKO-BHGKTPOHHBIX KOHTpOJII:HO I/I3MepI/ITCJII>HbIX
puOOpOB.

3aauu N3y4eHHs TUCIUIUIAHBL:

- OCBOCHME CTYICHTAMH TEOPETUYECKUX U MPAKTUYECCKUX 3HAHUM;

- mpuoOpeTeHne YMEHUI U HABBIKOB BBITIOJHEHUS MPSMBIX U KOCBEHHBIX M3MEPEHUIN Ha THUIIOBBIX
ONTUYECKUX MPUOOpax, HEOOXOAMMBIX JUIsl aHajdu3a TEHACHUUN pPa3BUTHUS ONTUYECKUX U ONTHUKO
AIIEKTPOHHBIX KOHTPOJBHO M3MEPUTENbHBIX MPUOOPOB, CHOCOOHOCTH K aHalM3y, pacyuery,
MPOEKTUPOBAHUIO M KOHCTPYHPOBAHHIO ONTHYECKUX M ONTHKO AIIEKTPOHHBIX KOHTPOJBHO
M3MEPUTENbHBIX TPUOOPOB, UX Y3JIOB U JI€TaICH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs 0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-3 CnocoGeH MpoBOAUTH IKCIIEPUMEHTAIbHbBIE HCCICIOBAHUS U U3MEpEHusi, 00pabareiBaTh U
NPEACTABIIATH MOTYYCHHBIE JaHHBIE C YYETOM CHeU(UKN ONTHIECKUX U3MEPEHUI

OIIK-3.1 BeiOupaer U HUCMONB3YyEeT COOTBETCTBYIOIIUE PECYPCHI, COBPEMECHHBIE METOIUKH M
o0opyaoBaHue AJisl IPOBEACHUS SKCIIEPUMEHTAJIBbHBIX UCCIIEA0BAHUN 1 U3MEPEHUI

3name:

OIIK-3.1/311 MeToapl ONTHYECKUX HW3MEPEHHA TEOMETPUYCCKHX TapaMeTpPOB
ONTUYECKUX DJIEMEHTOB, IIapaMETPOB ONTHYECKUX MaTepuajoB, XapaKTEPUCTUK
ONTUYECKUX CHCTEM, IapaMETPOB CBETOBOIl BOJHBI, METOJOB MCIBITAHUS ONTUYECKUX
CUCTEM, HCCJIEJOBaHMsI KadecTBa ONTHYECKOro u3o0pakeHus. locynapcTBeHHbIE H
OTpacJieBble CTaHIaPThl, CTAHJAPTHI OpraHU3alun

Ymems:

OIIK-3.1/¥Ym1l Amnanu3upoBarth (yHKIMOHAJIbHBIE W NPUHIUIHAIBHBIE CXEMBI
ONTUYECKUX KOHTPOJBHO - U3MEPHUTEIbHBIX YCTPOHUCTB U 0OOCHOBBIBATH TPEOOBAHUS K
UX OINTHYECKUM M METPOJOTrMYeCKUM XapakrepucTukaMm. OIleHMBaTh ypOBEHb
TEXHUYECKOTO u TEXHOJIOTMYECKOTO NOTEHIMaNa OpraHu3aluu
(opraHM3alMi-KOHTPAreHTOB), HEOOXOAMMBIM 71  W3rOTOBICHUS OCHAaCTKH U
CHeUHaTbHOTO WHCTpyMeHTa Mcmomnp3oBaTh npodeccuoHa bHbIe MAaKeThl MPUKIIAIHBIX
oporpaMM  JUIsl  TIPOEKTUPOBAHUS U KOHCTPYMPOBAHMSI ~ ONTHUYECKUX U
OIITUKO-3JICKTPOHHBIX NMPHOOPOB U KOMILJICKCOB M CHUCTEMBI AJIEKTPOHHOTO JOKYMEHTO
obopora

Bnaoemw:

OIIK-3.1/HBl MeTonamMi ONTUYECKUX HM3MEPEHHH TE€OMETPUUYECKUX MapaMeTpoOB
ONTUYECKUX DJIEMEHTOB, IIapaMETPOB ONTHYECKUX MAaTEpUAJIOB, XapaKTEPUCTUK
ONTUYECKUX CHUCTEM, I1apaMETPOB CBETOBOI BOJIHBI, METOAOB UCIBITAHUS ONTHYECKUX
CHCTEM, HCCIIEJIOBAaHUS Ka4eCTBA ONTHYECKOTO H300paXeHUs

OIIK-3.2 OGpabarsiBaeT M MPEACTABISECT IONyYEHHBIE AKCIIEPHUMEHTAIbHBIC JaHHBIC IS
MOJTy4YeHUs 00OCHOBAHHBIX BHIBOJIOB
3nams:
OIIK-3.2/3u]1 Metonuku o0pabaTku TaHHBIX U3MEPHUTEIbHBIX HAOIIOACHUN, TOTYYCHHUS
pe3yJIbTaTOB W3MEPEHUN M OLEHKU norpemsocreil. PopMmynsl pacuera OCHOBHBIX
apaMeTpOB ONTHYECKUX KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOPOB U KOMIUIEKCOB,
pacuera NOTPEIIHOCTEM IOJIy4aeMbIX pPE3ylIbTaTOB IPH MPSMBIX U KOCBEHHBIX
U3MEPEHMSIX.
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Ymems:

OIIK-3.2/¥Ym1 OO6ocHOBBIBaTh TpeOOBaHUS K ONTHYECKUM ¢ METPOJIOTHUECKUM
XapaKTePUCTUKaM ONTHYECKHUX W ONTHUKO-DJICKTPOHHBIX KOHTPOJBHO-U3MEPHUTEIBHBIX
npubopos. [IpeacrapisaTe nHGOpMAIHIO B CHCTEMAaTH3UPOBAHHOM BHUIE B COOTBETCTBUH
C TEXHUYECCKUM 3aJIlaHHEM.

Braoems:

OIIK-3.2/HBl MeTonamMu ONTUYECKUX HM3MEPEHHH TE€OMETPUUYECKUX MapaMeTpOB
ONTUYECKUX DJIEMEHTOB, IIapaMETPOB ONTHYECKUX MAaTEpUAJIOB, XapaKTEPUCTUK
ONTUYECKUX CHUCTEM, I1apaMETPOB CBETOBOI BOJIHBI, METOAOB MCIBITAHUS ONTHYECKUX
CHCTEM, HCCIIEJIOBAaHUS Ka4eCTBA ONTHYECKOTO H300paXeHUs

ITK-4 CriocoOHOCTH K pa3paboTKe TEXHOJIOTUYECKUX MPOLECCOB U TEXHUYECKOW JOKyMEHTAIluK Ha
U3rOTOBIIEHUE, COOPKY, FOCTUPOBKY M KOHTPOJIb MEXaHHUUECKUX, ONTHYECKUX, OMTUKO-3JIEKTPOHHBIX
OJI0KOB, Y3JIOB U J€Tajei J1a3epHON TEXHUKH, JIa3ePHBIX ONTUKO-3JIEKTPOHHBIX IPUOOPOB M CUCTEM.

[1K-4.2 AHanu3upyeT COCTOSTHHE TEXHOJOTHI N3TOTOBIEHUS, COOPKHU, FOCTUPOBKH U KOHTPOJIS
COBPEMEHHBIX ONTHYECKUX U ONTHKO-3IEKTPOHHBIX MPHOOPOB U KOMILIEKCOB

3name:

[1K-4.2/3u13 O6ocHoBaHusi mpemiaraeMbele pemieHus. OOOCHOBaHUATPEOOBAHHUS K
U3TOTOBJICHUIO OINTHYECKHUX, ONTHKO-JIEKTPOHHBIX, MEXaHHYECKHX OJOKOB, Y3JI0B WU
neraneii ¢ yderoM TpeOOBaHWMN  TEXHHMUYECKOTO 3aJaHUs U BO3MOXKHOCTEH
OpraHu3aIMH-U3TOTOBUTEIIS.

Ymems:

[1K-4.2/YMm15 O6ocHoBanus mnpearaempie perieHus. OO0OCHOBAaHUATPEOOBAHUS K
W3TOTOBJICHUIO ONTUYECKUX, ONTHKO-3JIEKTPOHHBIX, MEXaHWYECKHX OJIOKOB, Y3JIOB H
JeTajell ¢ y4eTtoM TpeOOBaHWW  TEXHUUYECKOTO 3aJaHusl M BO3MOXKHOCTEH
OpraHU3aIMH-HU3TOTOBUTEIIS.

Brnaoemw.:

[IK-4.2/HB2 MeTonamMi ONTHYECKHX HW3MEPEHUH TE€OMETPUYECKUX IapaMeTpoB
ONTUYECKUX DJIEMEHTOB, IIapaMETPOB ONTHYECKUX MAaTEpUAJIOB, XapaKTEPUCTUK
ONTUYECKUX CHUCTEM, IapaMETPOB CBETOBOI BOJIHBI, METOAOB UCIBITAHUS ONTHYECKUX
CHCTEM, HCCIIEIOBAaHUS Ka4eCTBA ONTHYECKOTO H300paXKeHUs

[1K-4.3 PazpabaTbiBaeT U BHOCUT IMPEUIOKEHHUS MO KOPPEKTHUPOBKE KOHCTPYKTOPCKOM U
TEXHOJIOIMUYECKOM JTOKYMEHTAIMHU C YUETOM PE3YIbTaTOB KOHTPOJISl KaU€CTBA U3ENINS

3name:

[1K-4.3/3u3 OO0ocHoBaHus mnpeanaraembie pemeHus. OO0CHOBaHUATpEOOBaHHUA K
U3TOTOBJICHUIO ONTHYECKHUX, ONTHKO-JIEKTPOHHBIX, MEXaHHYECKHX OJOKOB, Y3JI0B WU
neraneii ¢ yderoM TpeOOBaHWMM  TEXHHMUYECKOTO 3aJaHUs U BO3MOXKHOCTEH
OpraHU3alM1-U3TOTOBUTEIS.

Ymems:

[1K-4.3/Ym3  PaspabarpiBaTh  KOHCTPYKTOPCKYIO  JOKyMeHTamuioo.  OmnpenensiTsh
TEXHOJIOTUYECKHE TpPeOOBaHMUS K M3TOTOBJICHUIO ONTUYECKUX, ONTHUKO-3JIEKTPOHHBIX,
MeXaHUYEeCKUX OJIOKOB, y3710B U Aetayieil. OO0CHOBBIBaTh TPEOOBAHUS K M3TOTOBJICHUIO
ONTUYECKUX, ONTHKO-3JIEKTPOHHBIX, MEXaHUYECKHUX OJIOKOB, y3JIOB U JE€Talel C y4eTOM
TpeOOBaHUII TEXHUYECKOTO 3aJaHHMsi U BO3MOXKHOCTEH OpraHM3aluu-U3rOTOBHUTEIS.
Pa3zpabareiBaTh M cCOIVIacOBBIBaTh M3BEHICHHS OO0 W3MEHEHHUU KOHCTPYKTOPCKOM
JIOKYMEHTAIIH.

Braoems:
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[IK-4.3/HB3 MeTonamMi ONTHYECKHX HW3MEPEHUH TE€OMETPUYECKUX IapaMeTpoB
ONTUYECKUX DJIEMEHTOB, IIapaMETPOB ONTHYECKUX MAaTEpUAJIOB, XapaKTEPUCTUK
ONTUYECKUX CHUCTEM, I1apaMETPOB CBETOBOI BOJIHBI, METOAOB HCIBITAHUS ONTHYECKUX
CHCTEM, HCCIIEJIOBAaHUS Ka4eCTBA ONTHYECKOTO H300paXKeHUs

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa (Moxynb) B1.0.15 «Ontuueckne W3MEpeHHs» OTHOCHUTCS K 00s3aTeIbHOM YacTh
o0pazoBaTebHOM MPOTpaMMBI U U3ydaeTcs B cemecTpe(ax): 7.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHeix @OI'OC BO wu  obOpasoBarenbHOM
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMK HE YKa3bIBAIOTCS)
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Pasnen 1. U3mepenus 30| 12 3| 15| OIIK-3.1
MmapamMeTpoB ONTHYECKUX OIIK-3.2
MaTepuaJioB
Tema 1.1. Brenenue 10 4 1 5
Tema 1.2. U3mepenue 10 4 1 5
MoKa3aresen NpeaoMIIeHUs U
K03 (HUIIMEHTOB TUCTIEPCUHU
ONITUYECKOTO CTEKJIa
Tema 1.3. U3mepenue 10 4 1 5
K03 (HUIMEHTA CBETOTOTTIAIIICHHS
ONITUYECKOTO CTEKJIa
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Pa3gen 2. U3smepenus
NapaMeTpPoB ONTHYECKHUX
AeTajen

39

13

20

Tema 2.1. U3mepenue ¢popMbl
MOBEPXHOCTEN ONTUYECKUX
neranen

Tema 2.2. 3mepenue 1iauH u
TOJIIIMH ONTHYECKUX AeTalel

Tema 2.3. KoHTpoab yIiioB npusm

10

Tema 2.4. 3mepeHue yrioB
IpU3M

11

OIIK-3.1
OIIK-3.2
[1IK-4.2
I1K-4.3

Pasznen 3. U3mepenue
XapaKTePUCTHK ONTHYECKUX
cucTemM

23

14

Tema 3.1. U3mepenus BUAMMOIO
YBEJIMYEHUS U
YIJIOBOTO/TUHEHHOTO OIS
BU3YaJIbHBIX ONTHYECKHUX
npubopoB

15

Tema 3.2. U3mepenue
KapAUMHAIbHBIX JIEMEHTOB
ONTUYECKON CUCTEMBI

OIIK-3.1
OIIK-3.2
I1K-4.2
I1K-4.3

Pa3nen 4. UccienoBanue
KayecTBa ONTHYECKOro
H300paKeHUus

16

12

Tema 4.1. BusyanbHblii MeTOT
OILICHKH Ka4eCTBa H300paskeHUs

Tema 4.2. 3mepenue abeppanuii
OINTUYECKHUX CUCTEM

OIIK-3.1
OIIK-3.2
I1K-4.2
I1K-4.3

Hroro

108

51

17

40

5.2. Conep:xkaHue pa3aeioB, TeM JMCHMIIMH U (JOPMBI TeKylIero KOHTPOJIA

Pazoen 1. H3mepenun napamempoe onmuiecKux Mamepuanos

Tema 1.1. Beeoenue

JlabopartopHoe 3ansTre Ne 1

OO0mue TNpPUHIMIBI BBIMOJTHEHUS J1a0OpaTOpHBIX pPadoT.
IOCTUPOBOK ~ ONTHYECKHX KOHTPOJIBHO-U3MEPUTEIBHBIX MPHOOPOB.

0€30IaCcTHOCTH.

[TocnenoBarenbHOCTh  BBIMIOTHEHUS
NHcTpykTaxk mnmo wmepam

Tema 1.2. H3zmepenue nokazameneti npeiomieHus u Kodpuyuenmos oucnepcuu OnmMu4ecko2o

cmeKia

JlaboparopHoe 3ansTre No2.

W3mepenne mnokaszareneil mpenoMiieHUS U KOIPQPUIIMEHTOB TUCHEPCHU ONTHUYECKOTO CTEKIa Ha

pedpakromerpe UPD-23

Tema 1.3. Hsmepenue koaghpuyuenma ceemonoznaujernuss ONMUYEcKo2o cmekia
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JlaGoparopHoe 3ansTue Ne3
N3mepenue ko3 duimenTa cBETONOMIaeHUs ONTHYECKOro cTekiia Ha poromerpe PMC-56

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

[TnceMenHslit orpoc

Pazoen 2. H3mepenus napamempos onmuueckux oemaeil

Tema 2.1. Hsmepenue ghopmvl nosepxHocmetl onmu4eckux oemaiel

JlabopartopHoe 3anstue No4
N3mepenne paanycoB KpUBU3HBI Ha KoJieBoM chepometpe M3C-7

Tema 2.2. U3zmepeHnue Onun u moawjur OnMmuveckux oemaell

JlaGoparopHoe 3ansaTue Ne5
W3Mmepenune TONMIMH JIMH3 HAa BEPTUKAJIbHOM JuIMHHOMepe M3B-1. M3mepenue nnuH oTpe3KoB Ha
rOpU30HTaJIbHOM KoMmaparope M3A-2

Tema 2.3. Koumpons yenoe npusm

JlaGoparopHoe 3ansiTue Ne6
Kontpons ymioB npusmbl bP-180 Ha aBrokomnumaropax AK-0, 25" u aBrokomnummarope us3
komiiekra OCK-2

Tema 2.4. H3mepenue yenos npusm

JlaGoparopHoe 3ansitie Ne7
N3mepenue yrnos npusmel Ha romnomerpax I'-5, I'-5M

Pa3zoen 3. Hzmepenue xapaxmepucmuk OnmMu4ecKux cucmem

Tema 3.1. Uszmepenuss 6uoumoco ysenuyeHuss u yeno8020/IUHeUH020 NOJisl GU3YATbHbIX ONMUYECKUX
npubopos

JlabopatopHoe 3ansaTue No§
W3mepenune yBeIWYCHHUS U TIOJIS JIYTIBI, MUKPOCKOTIA U 3PUTEIIEHOU TPYOBI

Tema 3.2. H3mepenue KapOUHAIbHBIX /1EMEHMO8 ONMUYECKOU CUCTIEeMbl

JlaGoparopHoe 3ansiTie Ne9
Omnpenenenne (oKycHOro pacctosiHus (oTtorpaduyeckoro 0OBEEKTHBA HA ONTHYECKOH CKambe
OCK-2 meTooM JIMHENHBIX YBEIUUYEHUN

Pazoen 4. Hccneoosanue kauecmea Onmu4ecKo2o uzooparcenus

Tema 4.1. Buzyanvhviii Memoo oyenKu Kaiecmea uzo0paxceHusl
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JlaGoparopnoe 3ansitie Nel(
W3mepenne 3aBHCHMOCTH pa3pemaronieil crnocoOHocTH (POTOOOBEKTHBA OT OTHOCHTEIHHOTO
OTBEPCTHUS

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Tema 4.2. Hzmepenue abeppayutl onmu4eckux cucmem

Jlabopatopnoe 3ansatue Nel 1
N3mepenne npomonbHOU chepuyeckoit abeppanuu Gororpaduueckoro 0ObEKTHBAa HA ONTHYECKON
ckambe OCK-2

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMsA «MOCKOBCKHI TOCYJapCTBEHHBIN YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C NPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHHA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus.: IKk3amen, 7 cemecmp.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. H3mepenusa napamempoe OnmuuecKux Mamepuaios
Konmponupyemwie H/{K: OIIK-3.1 OIIK-3.2

Tema 1.3. HUsmepenue koaghgpuyuenma ceemonoznaujeHus ONMUYecKo20 cmeKid
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [TncbMeHHBIN ompoc
Bonpocsi/3ananus:

1. OcHoBbl ¢oTorpaduieckux MeToA0B (OTOMETPUH. XapaKTepUCTUUYECKass KpHUBasi,
YyBCTBUTEIBHOCTh  MHTETpalibHasi W CIEKTpalbHas,  KOP(QQUIMEHT  KOHTPACTHOCTH,
dotorpa-pudeckas mupora. MeToasl n3MepeHHs OONBIINX TIEPETNaa0B IPKOCTENH 00BEKTA.

Pa3zoen 4. Hccneodosanue kauecmea onmuuecko2o u3oopaxcenus
Konmponupyemwie H/{K: OIIK-3.1 OIIK-3.2 I1IK-4.2 I1IK-4.3

Tema 4.1. Buzyanvuwiii Memoo oyerKu Kauecmea uzoopaxiceHus
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [TucbkMeHHBIN ompoc
Bonpocsi/3ananus:

1. B3auMocBs3p auGpakIMOHHBIX W a0EppallMOHHBIX OTPAHUYCHHHN pasperniaronei
CIIOCOOHOCTH Ha OCH U TIO TMOJIF0 ONTHYECKOM CHUCTEMBI
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8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

7 cemecmp, JK3ameH
Koumponupyemvie M/[K: OIIK-3.1 OIIK-3.2 1IK-4.2 IIK-4.3
Bonpocsl/3ananus:
1. CnocobeH mpoBOIUTh SKCIIEPUMEHTaJIbHbIE UCCIIeI0OBaHUS U U3MepeHusi, 00padaThiBaTh U

MPEJICTABIISTH MOJIyY€HHbIE JaHHBIE C YYETOM CIeIU(PUKU ONTHYECKUX U3MEPEHUIT

1 Omnenka morpemHoctel m3mepeHuil. Cucremarndeckue, TpyoOble W ClydalHbIE MOTPENTHOCTH.
CBoiicTBa CITy49aifHBIX TOTPEIIHOCTEH n3meperuil. [lorpemnoctu GyHKIM H3MEPESHHBIX BETUYHH.

2 CpoiicTBa mi1asza. Pa3pemiaronias cusia, akkOMOJIalus, aantanus, KOHTpacTHasE YyBCTBUTEIbHOCTD
mia3a. BusyanbHble METOABI MOMEPEYHBIX U MPOAOJIBHBIX YCTAHOBOK M COMYTCTBYIOIIME UM
MOTPEIIHOCTH.

3 CBoiicTBa ONTHYECKUX MPUOOPOB. TOYHOCTH MPOIOJIBHBIX W MOMEPEYHBIX yCTaHOBOK. [Taparmmakc.
Ero BiusHHE Ha TOYHOCTH CHSTHE OTCUETOB. YCTpaHEHHUE BIMSHHUE IMPOAOILHOIO Mapajulakca Ha
TOYHOCTb CHSTHS OTCYETOB. Pa3smepsr u MOJIOKEHHE BBIXOJTHOTO 3pauka
KOHTPOJIbHO-U3MEPUTENILHOTO MPUbOpa.

4 Tpuanun kommnapupoBanus A66e. OmmOkr KoMIapupoBaHus 1-0ro u 2-0ro mopsijika.

5 Metonbl 1 pUOOPHI AT U3MEPECHHUS JUTHH W TOJIIIMH ONTUYECKUX JIeTaleH.

6 MeToapl U IPUOOPHI TSl U3MEPEHHsI PaANyCOB KPUBU3HBI TTOBEPXHOCTEH ONTHUYECKUX JCTaJCH.
KonrtakTHbIE 1 OECKOHTAKTHBIE METO/IBI.

7 KOoHCTpYKIIMH OKYJISPHBIX MUKPOMETPOB: BUHTOBOTO, CIIMPAILHOIO, C MOABMKHBIMHU KIMHBSMU, C
Ka4arolencs MI0CKOMApaJuIeIbHON MIIACTUHKOM, ¢ TMH30BBIM KOMIIEHCATOPOM.

8 Kommumatopsl. Haznauenue, kinaccudukanys 1 KOHCTPYKITHS.

9 MeToabl FOCTUPOBKH KOJUTUMATOPOB:

- aBTOKOJJTUMAIIMOHHBIH;

- 110 3TAJIOHHOMY KOJUTUMATOPY;

- 110 YJIaJICHHOMY IpPEeIMETY;

- C IOMOIIBIO 2-X HEIOCTHPOBAHHBIX KOJUIUMATOPOB;

- C IOMOIIBIO TIOCKOTMApaIIIEIbHON MIIACTHHBI U 3PUTEIBLHOU TPYObI;

- C TOMOMIBIO JIBIKYIIEUCS MEHTANPU3MbI U 3pUTEIBHON TPYOBI.

10 ABrokommumaropsl. [TpuHIMT paboThl, KOHCTPYKIIHSI, TOYHOCTD U3MEPECHHM.

11 ABTOKOJJTUMAIIMOHHBIE OKYJSPbI, UX KOHCTPYKLHS U TEXHUYECKUE JaHHBIE.

12 Metoasl u3MepeHHUs YIIOB MPU3M U KIWHBEB HAa TOHMOMETpPax - KOJUIMMAlMOHHBIE U
aBTOKOJUIMMALIMOHHBIH.

13 UsmepeHue (GOKYyCHBIX PACCTOSHHM ONTHYECKUX JeTalied U cucteM. [Ipsmble U KOCBEHHBIC
METObl U3MEPECHUIA:

- aBTOKOJUTMMaMOoHHbIN M.M.PycrHoOBa;

- YIJIOBBIX U3MEPEHUN;

- ['aycca;

- JIMHEWHBIX YBEIUYEHUN U JIp.

14 U3mepenne mokaszarelns MpeloMIICHUsT ONTHYEeCKUX cpel. Knaccudukaius mo HCIonb3yeMoMy
(bU3UYECKOMY SIBJICHUIO.

['eomeTpuyeckre v BOJTHOBBIE METObI U3MEPEHMUIA:

- uHTepPepeHnronnbi OOpenMoBa;

- IPU3MBI;

- ®paynrodepa;

- A0OOe;

- Konbpaymia;

- Konbpaymra-Bomnactona (pedpakromerp [ynsdpuxa).

15 Kputepun kauectBa ontuueckux cuctem (Pemnes, [ltpeitns, PoxnecTBeHCKOT0, TEOPETHUECKUM,
MPAKTUYECKUI).

16 U3mepenune pazpemaromieid CriocoOOHOCTH MO0 MUpaM aOCOTIOTHOTO KOHTPACTa 3pUTEIBHBIX TPYO,
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MHUKPOCKOIIOB, JIYTI, (hOTOrpaduIecKnx 0ObEKTUBOB.

17 Usmepenue abepparuii ONTHUYECKUX MPUOOPOB BOJTHOBBIMH M TE€OMETPUUECKUMHU METOJIAMH.
HNHuTepdepeHInoHHBIN METO/I, TEHEBOW METOI, METOJ] BU3YaIbHBIX (DOKYCHPOBOK.

18 dotomeTpuueckue u3mMeperus. [[puHIMITBI TOCTPOCHUS BU3YaIbHBIX (HOTOMETPOB.

19 [punHIUIIEI TOCTPOCHUS (POTOINTEKTPUUECKUX (POTOMETPOB:

- C HEMOCPEJCTBEHHBIM U3MEPEHUEM MTOTOKA;

- C HyJIEBBIM OTCYETOM;

- ¢ muddepeHINaTBFHBIM BKIIOYEHUEM PUEMHUKOB U3ITyUEHUS;

- C MOOYEpEHBIM CPAaBHEHNEM TTOTOKOB U3TyUYEHUSI.

20  OcHoBbl  (ororpaduueckux MeToAOB  (GoToMeTpuH. XapaKTepUCTHUECKash  KpUBasl,
YyBCTBUTEJIBHOCTh  HHTErpajbHass M  CHEKTpajbHas,  KOAXPOUIMEHT  KOHTPACTHOCTH,
(dotorpa-pudeckas mupora. MeToasl H3MepeHHs OONBIINX TIEPETaa0B IPKOCTENH 00BEKTA.

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTYypPbI

OcHoenas rumepamypa

1. AunpeeB A.H. Onruueckue usmepenust / A.H. Aunpees, E.B. I'aspunos, I'I. Umanus. -
W3narenscTtBO YHUMBepcutTeTckas knura, Jloroc, 2008. - 416 - 978-5-98704-173-2. - Tekcr:
HEIOCPEACTBECHHBIM.

Jlononnumenvuas numepamypa

1. MoxapoB I'A. OcHOBBI reomeTpuueckord onTuku: Yueb. mocodue / I.A. Moxkapos. -
YuuBepcuterckas kuHura ; W3garensctBo Jloroc, 2006. - 280 - 5-98704-011-6. - Tekcrt:
HEMOCPEICTBEHHBIN.

2. AnnpeeB A.H. JlaGopatopHslii mpakTukym 1o kypcy "Onrtuuyeckue usmepenus': YwueO.
nocobue. / A.H. Aanpees, A.b. lllepemes. - MUNTAuK, 2009. - 52 - TekcT: HEMOCPEACTBEHHBIN.

3. 3anpsraesa JI.A. Pacdyer 1 mpoeKTHPOBaHUE ONTUYECKUX CHCTEM: YUeOHHK i By30B / JLA.
3anpsraesa, 1.C. CpemnukoBa. - M3parensctBo Jloroc, 2000. - 584 - 5-88439-143-9. - Tekcrt:
HEIOCPEACTBECHHBIN.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. Metoapl u3mMepeHus: (POKYCHOTO PAcCCTOSHU - METpPOJIOTHYECKUE XapaKTEPUCTHUKHU CPEICTB
U3MEPEHU M TEXHUYECKOTO KOHTPOJISI T€OMETPUYECKHUX BEJIMYMH: crpaBoyHUK / cocT. JI. U.
AnucumoBa, A. C. KpuBonoroma; mox Hayd. pen. b. H. I'yzanoBa. 2-e wu3am., nmom. U wuchop.
ExarepunOypr: U3n-Bo Poc. roc. npod.-nex. yn-ta, 2018. 258 c.

2. https://www.spectraplot.com/blackbody - Blackbody Emission Simulator.

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus

(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3yercs.
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Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHCS eXHCEHEOCTbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
MenoBas nocka - 1 mr.
[TpubGops! mys maboparopHbIX 3aHATUHN - 10 1IT.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOX0IMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocrosiTennbHasi paboTa CTYIEHTOB OIUMCBIBACTCA U PETYIUPYETCS  METOAWYECKUMU
PEKOMEHAAIMSIMH I10 TUCHUTUIMHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPE3eHTalldidi, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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