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)

['eonesnueckuii hakynpreT
Kadenpa actpoHOMUM 1 KOCMUYECKOM T€01€3UN

' % JTOKYMEHT MOJAMUCAH

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

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
MOJ1Y/1b. KOCMUYECKOIi TEOJIE3UU U HABUTALIUU

«B1.B.01.06 TPUMEHEHUE JIASEPHOM TEXHUKHW B KOCMHUYECKOM I'EOQJIE3UN»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(npoduiis) moarorosku: KocMuueckast reoae3ust U HaBUT LM

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2026
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Pa3padoruukmu:

[IpenonaBarens kadenapsl ACTpPOHOMUU U KOCMUYECKOH reosie3n,
K.T.H. bypmucrpos E. B.

3aBenyrouuii kadeapoir ACTpPOHOMUU U KOCMUYECKOH reosie3ny, K.H.,
noueHT Kpsuios B. U.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipencenarensb ITonosues O. B. Paccmorpeno | 28.01.2026, Ne
(baxynsrer YYEHOI'0 COBETA 14
¢axynbTera
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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)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHHUS AUCHUIUIMHBI - (OpMUpOBaHHE MPOPECCHOHANBHBIX KOMIIETEHIIHH,
OTIPEIEIISIONINX TOTOBHOCTh M CIOCOOHOCTH OakajiaBpa IO HalpaBJICHUIO MOATOTOBKU «leonesus u
IUCTAaHIIMOHHOE 30HAUpoBaHue», mnpodunb «KocMuueckas reome3uss M HaBUTALUSA» K
MCTIOJIb30BAaHHIO 3HAHUHN M3 00JaCTH JIa3epHON TEXHUKHU JJISl PELICHUSI OCHOBHBIX 33]1a4 TeO/IC3HH.

3anauy N3y4eHus: JUCLMILIIUHBI:
- U3y4YeHHE MMPUHIIUIIOB PaOOTHI JIa3epHOM TEXHUKH, UCIIOIb3yeMON B KOCMHUECKOH reofie3nu;
- YMETb POBOAUTH ra0ApUTHBIE U SHEPTETUUECKUE PACUETHI JIA3EPHBIX JIOKALMOHHBIX CUCTEM;
- BJIaZICHHE METOJMKOM pacyeTa napamMeTpoB JIa3epHBIX CUCTEM U3MEPEHHS PACCTOSHUM.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[IK-9 CrnocobeH ocCyIIecTBIATh METPOJIOTHYECKOE oOOecIledeHrue pa3pabOoTKH, MPOU3BOACTBA W
UCTIBITAaHUN TIPOYKIIUA

[TK-9.1 Beimonasier 0co00 TOYHBIC U3MEPEHHS ISl OTPECIICHUs ICUCTBUTEIHHBIX 3HAYCHHM
KOHTPOJIMPYEMBIX TaPaMETPOB

3uame.

ITK-9.1/311 MeTtons! u cpencTBa U3MEpEeHHIA

Yuemn:

[TK-9.1/¥M1 Omnpenensite METOABI, CIIOCOOBI, CPEICTBA POBEACHUS U3MEPEHHIM
Braoemns:

[1K-9.1/HBl HaBbikamu ormpenesieHus] JeHCTBUTENBHBIX 3HAUYEHUH KOHTPOJIUPYEMBIX
[IapaMeTpoB I10 pe3yJIbTaTaM U3MEpPEHUI

[1K-9.2 BrInoiHseT METPOIOTHUECKUN HA/I30p 3a COOMIOICHUEM IPaBUII U HOPM 00ECTICUeHUs
€IMHCTBA U3MEPEHNUN, COCTOSIHUSI M IPUMEHEHUS CPENICTB U3MEPEHUIM
3nams:
[1K-9.2/3u1 CymecTBylomue npaBuia ¥ HOpMbl 00€CTICYeHHS €IMHCTBA U3MEPEHUS
Ymems:

[1K-9.2/Ym1 TIpoBOoauTh METPOJOTMYECKUH KOHTPOJIb M HaA30p 3a COOMIOACHHUEM
IpaBUI U HOPM 0OECTICYCHHUSI €IMHCTBA U3MEPEHUI

Braoems:
[1K-9.2/HB1 HaBbikamu MpUMEHEHHSI CPEICTB U3MEPCHUM

[TK-9.3 KoHTponupyeT u 0OOHOBISET 3TAIOHHBIE 0a3bl, TOBEPOUYHOTO OOOPYIOBAHMS M CPEICTB
U3MEpPEHUN

3name:

[1K-9.3/3u1 Dranonnsie 0a3bl, MOBEPOYHOE 000PYAOBAaHHE, CPEICTBA U3MEPEHHUS
Ymems:

[1K-9.3/Ym1 IIpoBOIUTH KOHTPOJIb MOBEPOYHOTO 0OOPYIOBAHUS U CPEICTB U3MEPEHUIA
Bnaoemw:

I1K-9.3/HB1 HaBblkamu KaquOpOBKH, TOBEPKH, OIICHKH MOTPELTHOCTH

I1K-9.4 TloBepsieT (kaOpyeT) CIOKHBIC CPEACTBA H3MEPEHUI
3Hamo:

[1K-9.4/312 MeToauku 1 cpeacTBa NOBEPKH (KaTMOPOBKU) CPENICTB U3MEPEHUN
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Ymems:

[1K-9.4/YM2 BpITIONHATh TOBEPKY (PETYITHPOBKY) CPEACTB MU3MEPEHHM C MIPUMEHEHHUEM
pabouux STaJIOHOB, CPEICTB MOBEPKH W KATUOPOBKH B COOTBETCTBUU C METOAAMU
TIOBEPKHU

Braoems:
[1K-9.4/HB1 HaBbikamu npoBeACHUS TTOBEPKH (PETYITUPOBKH) CPEICTB U3MEPECHHIMA

[1K-9.5 Pa3pabarbiBaeT KajleHIApHbIE IUIaHbI M TIpadUKUd TPOBEICHHS IOBEPOK CPEICTB
U3MEpPEHUN

3namo:

I1K-9.5/3u1 Hopmarussl npoBeieHHsI TIOBEPOK CPENICTB U3MEPEHUN

Ymemu:

[IK-9.5/Ym1 PaumonHanbHO pacmpenesisTb BpeMs W CHUJIbl Ha MPOBEIEHHE IMOBEPOK

CPEACTB U3MEPEHUI

Braoemy:

[1K-9.5/HB1 HaBblkamM# TOYHOCTH W HAJCKHOCTH B OPraHU3aIUNA PAOOTHI

[IK-4 CnocoOeH BBIMONHATH TEXHOJOTHYECKHE OMNEpald IO TMOATOTOBKE MPEIIOKCHUN s
MIPUHSATHUS PEIICHUS, B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH ESITEIbHOCTH

[IK-4.1 dopmupyeT M HampapiseT 3ampoChl Ha MPEAOCTaBICHHE AaHHBIX (MHMOpMAINH),
MOJly4YaeMbIX Ha OCHOBE HCIIOJIb30BAaHUSI pE3yJIbTaTOB KOCMHUYECKON JEsTeNbHOCTH, B
MH(OPMAIIMOHHO-aHAIMTUYECKUE K MOHUTOPUHIOBBIE CUCTEMbI Pa3IMYHbIX YPOBHEH
3namo:
[1K-4.1/3u2 Tlopsinok, permamMeHT W oO(QuIMaNbHbIE HOPMATUBHBIC JOKYMEHTHI IS
(bopMHpOBaHUS U HANpaBJICHUs 3alPOCOB HA MPEJOCTABICHUE JaHHBIX, OTYYEHHBIX Ha
OCHOBE PE3YyJIbTaTOB KOCMUYECKOH 1€ATENbHOCTU
Ymemu:
[TK-4.1/YM2 CocraBnare ouIMaibHble 3aIpoChl Ha TOIy4YeHHEe KOCMUYECKUX JAHHBIX
B COOTBETCTBMM C YCTAQHOBJICHHBIMH TpEOOBaHMSAMHU M  HANpaBlsATh UX B
UH(POPMAITMOHHO-aHATUTHYECKUE 1 MOHUTOPHHIOBBIE CUCTEMBI
Braoemy:
[IK-4.1/HB2 HaBblkamMu JelIOBOW mMepenuckd u OQOPMIICHHS ITOKYMEHTALUW JUIS

B3aUMOJICHCTBHS C NOCTABIIMKAMM JAHHBIX U Ol€paTOpaMyd MOHMTOPUHIOBBIX CUCTEM
Pa3JIMYHBIX YPOBHEU

[1K-4.2 Bemonaser cOop, NMEepBUYHYIO 00pabOTKYy, CHUCTEMaTH3allMI0, KaTaJOTH3aIlUI0 |
BU3YaITM3aIMIO JAaHHBIX (MH(POPMAIIUH), TIOTyYeHHBIX HA OCHOBE HMCIOJIh30BaHUS PE3YIIBTATOB
KOCMHUYECKOH JCSITEIIBHOCTH U PE3YJIBTAaTOB UX 00PaOOTKH

3uameo:

[TK-4.2/312 Metoasl c6opa, mepBUYHON 00paOOTKH, CHCTEMAaTH3AIlMU U KaTalOTU3alun
JAHHBIX, TOJIYYCHHBIX HA OCHOBE PE3YJIbTaTOB KOCMHUYECKOU JESTEIILHOCTH

Yuems:

[1K-4.2/YM2 BbINONMHATE KOMIUIEKCHYIO O00pabOTKy KOCMHYECKHX T'€OJE3HMUYECKUX
JAHHBIX, BKJIFOUAs UX IpeoOpa3oBaHue B 3a/IaHHBIC CUCTEMBI KOOP/IMHAT.

Brnaoems.:

[IK-4.2/HB2 HaBblkamu pabOTBI CO  CHEHUATH3UPOBAHHBIM  T'€OJE3UYECKUM

MPOrpaMMHBIM OO€CTieYeHHEM Il OOpabOTKM KOCMHUYECKUX MaHHBIX, METOJAAMU HUX
BU3YaTH3AIHH

[1K-4.3 BrIimonHseT KOMIUICKCHBIM aHaln3 JaHHBIX (MH(GOpMaIUM), MOJTYYEHHBIX HAa OCHOBE
MCIIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKON JesITEIbHOCTH
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3namu:

[1K-4.3/312 MeToabl U TEXHOJIOTHHA KOMIUIEKCHOTO I'e0Ae3NYECKOr0 aHaIN3a JaHHBIX
Ymemns:

[IK-4.3/Ym2  TlpoBoauTh  MareMaTH4ecKyrd  oOpabOTKy W HHTEPIPETAIHIO
reoIe3NYEeCKUX JaHHBIX JJIS peUIeHHs 3a/1a4 BBICIICH Ie01e3un

Braoemy:

[IK-4.3/HB2  HaBblkaMH  NPUMEHEHHUS  CIEHUAIN3UPOBAHHOTO  MPOTrPaMMHOIO

oOecriedeHUsl JUIsI KOMIUIEKCHOTO aHaJM3a M OLEHKM TOYHOCTH T€0Je3MYECKHX
U3MEPEHUN.

[1K-4.4 ®opmupyer HaOOp BO3MOXKHBIX BAapHUAHTOB PEIICHHUS HA OCHOBE HCITOJIb30BaHUS
PE3yAbTaTOB KOCMUYECKOH IeATeIbHOCTH

Suame:

[1K-4.4/385 Mertoasl M cnocoObl TEXHOJOTHYECKHX OIEparuil M0 TOJATOTOBKE
MPETIOKEHUHN SISl TPUHSTHS PeIIeHU B MPOPECCUOHATBEHOMN NI TEIbHOCTH

Yuemo:

[MIK-4.4/YM5 BBINONHATh TEXHOJOTHYECKHE OMNEPAlMU MO TOATOTOBKE MPEATIOKCHHIMA
JUTSI TIPUHSATHS pEIICHUs B TPo(eCcCHOHANBHON AeSITeTbHOCTH

Brnaoemw:

[1K-4.4/HB5 HaBbikaMu BBITIOJIHCHHUSI TEXHOJOTMUYECKUX OMNEpaluii 10 TMOATOTOBKE
MPEATIOKEHUHN JUTsl MPUHATHSI pelieHUs B MPOdECCUOHATLHOM IESITEIIbHOCTH

ITIK-13 Cnocoben pasuBarh u skcmuryarupoBarb | HCC, ux ®JI, a Takxke cpencTtBa ux aHaim3a U
MOHHUTOpPUHTA

I1K-13.1 Bemomnnsier ananu3s xapakrepuctuk ' HCC u ux ¢pyHKIMOHAIBHBIX JONOTHEHUH
3uamo:

I1K-13.1/3u] VYcTpoMCTBO T€O0AC3UYECKUX WHCTPYMEHTOB W METOJBI BBITIOJHEHUS
reo/Ie3NYECKUX U3MEPEHUI

Ymems:

[IK-13.1/Ym1 BbINONHATE TECTHPOBAHUE, HCCICIOBAHUS, TOBEPKH M IOCTUPOBKH,
OKCIUTYaTallI0  T€O0JIe3UYECKUX, (OTOrpaMMETPUUYECKHX CHCTEM, TNpPUOOPOB U
UHCTPYMEHTOB, a3p0POTOCHEMOYHOTO 000PYIOBAHHUS

Bnaoemw:

IMK-13.1/HB1 MeToaukoii TECTHPOBAHUS U UCCIICIOBAHHUS

[1K-13.2 BrmonnseT pacueT 3¢eMepuaHO-BpeMEHHON HH(OpMAIN
3namo:
[IK-13.2/3u1 3nare Teoputo nemxenus MC3
Ymemu:
[IK-13.2/¥YMm1 YMmeTh npumeHsTh Teopuio aemxenus MC3
Braoemy:
[1K-13.2/HB1 Bnasers HaBbIKAMH U METOIUKOM MPOrHO3UpOBaHUs ABMkeHus MC3

3. Mecto aucuumimHbl B cTpykrype OII

JucuummHa (Moxnyns) B1.B.01.06 «IlpumeHenune na3epHON TEXHUKHM B KOCMHYECKOH T€0JE3UN»
OTHOCHUTCS K (hOpMHUPYEMOI ydacTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHHW YacTU 00pa30BaTebHOM
IIPOrpaMMBbI U U3ydaeTcs B ceMecTpe(ax): 8.
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B npounecce wu3yuyeHHMs JUCHMIUIMHBL CTYAEHT TOTOBHUTCA
npoeCCHOHAIIBHOW  AeATeNbHOCTH, mpenycMorpeHHsix @OI'OC  BO
IIPOrpaMMON.
4. O6beM auCUMIJIMHBI (MOYJIS1) M BUABI Y4eOHOH padoThI
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5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)

5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

s | o
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m | B |E |0 |BESdaE
Pa3nen 1. DineKTpoMarHuTHbIE 62 8| 12| 42| IIK-9.1
BOJIHbI I1K-9.2
Tema 1.1. PacnpocTpanenue 22| 4| 4| 14| HIK-93
5JIEKTPOMATHUTHBIX BOJIH U 11K-9.4
croco0bl (POPMHUPOBAHHUS [IK-9.5
JMarpaMM HarpaBIeHHOCTH
U3JTyYCHHS
Tema 1.2. U3nyuarenu u 20 2 41 14
MPUEMHHUKH OMTHYECKOTO
U3JTydeHHS
Tema 1.3. JlazepHsle 20 2 4| 14
HU3MEPUTEIIbHBIC CUCTEMBI B
KOCMHYECKOM Te0J1e3Uun
Pasnean 2. [lepcniekTUBBI 46 4| 12| 30| IIK-13.1
pa3BUTHS JIa3€PHOM TEXHUKHU [1K-13.2
Tema 2.1. DpdeKTHBHOCTD U 24| 2| 6| 16| 1IK-4.1
TOYHOCTh U3MEPEHUI 11K-4.2
JIOKAIIMOHHOM CUCTEMBI 11K-4.3
Tema 2.2. [IpuHIMIBI FOCTUPOBKH 22 2 6| 14| K44
OINTHYECKHUX CUCTEM
Hroro 108 12| 24| 72
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5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. dnekmpomazcnummwie 801HbL

Tema 1.1. Pacnpocmpanenue 31eKmMpOMASHUMHbBIX B0IH U CHOCOObL (POPMUPOBAHUS OUASDAMM
HanpaeieHHoCmuy U3ny4eHus

VYpaBHenust MakcBeiia, BOJIHOBOE ypaBHEeHHE. KorepeHTHOCTh, MOHOXPOMAaTUYHOCTb, MOJISPU3ALIHS
AIIEKTPOMArHUTHBIX BOJH. MHTepdepeHuus cBeToBbIX BOJH. [udpakmus. Yuer AudpakMOHHBIX
siaeHud. Ilpunumn Trolirenca-®penens. [llkama 3AneKTpOMarHUTHBIX  BOJH. Buaumbli,
uH(ppakpacHbBIi M paauoIuana3oHbl crekTpa. llpenMmyiiecTBa BHUIAMMOIO JAMana3oHa CIEKTpa.
PacnipoctpaneHue 31eKTpOMarHUTHBIX BOJIH B aTMocdepe.

Otpaxenne u mnpenomieHue. Dopmynsr Ppenens. 3akoH Caemwmunyca. I[lomHoe BHYTpeHHee
orpaxxenue. Yron bprocrepa. [Toctpoenune n3o0paxeHui, TeIeCKOMUYECKHE CUCTeMbI. ['abapuTHBII
pacder omnTHYeCKUx cucteM. JludpakinoHHBIE OTpaHWYeHUs, Kpyx)ok Oupu. Kmaccudukamms
TEJECKONMYECKUX CUCTeM. Aleppalii ONTUYECKUX CUCTEM, UX BUABI U CIOCOObI YMEHBIIECHUS.
KOctupoBka onTH4eCcKUX CUCTEM M HEOOXOIMMBbIE TPEOOBAHUSI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas padora

Tema 1.2. Hsnyuamenu u npueMHUKY ONMU4ECKO20 UNYYeHUs

Teopus uzmydenus abcomoTHO yepHoro Tena. Teopust Makca [lnanka. [TonsiTie 00 sHEpPreTHYECKUX
COCTOSIHMSIX. MeTacTaOuiibHble YPOBHU, HHBEPCHASI HACEIEHHOCTh. YCIIOBUE T€HEpAllUU CBETOBBIX
BOJIH B Jla3epax. Bunel pe3oHATopoB, MOIYISNMS H3ITydeHHs.  |BepIoTelbHbIE, Ta30BhIE,
XUMHUYECKHE, MOMYNPOBOAHUKOBBIE Ja3epbl — MapaMeTphl, oOliacTu NpuMeHeHHus. BojokoHHbIE
nazepbl. CBETOANOIBI.

®dororddext, ero Buabl. DoToaMOABI, (OTOANICKTPOHHBIE YMHOXHUTEIH, MPUHIUIBI pPabOTHI,
obnactu mpumenenus. JlaBuHHbIe (Qoromuonbl. IhHEKTUBHOCTH (HOTONMPHEMHHUKOB, BPEMEHHBIE
napameThl. [IpueMHUKH uWHpaKpacHOTO uarna3oHa, BUAWKOHBL PotonpuemHukn Ha MOII
ctpykrypax, [13C marpuiisl. XapakTepuCTUKH COBPEMEHHBIX (POTONTPHUEMHUKOB

Texymui KOHTPOJIb

Bun (hopma) konTpOss

[TpakTuueckas padora

Tema 1.3. Jlazepnvie uzmepumenvHovle CUCTEMbl 8 KOCMUYECKOU 2e00e3Ull

bnok cxema nazepHoro sokaropa. OCHOBHOE SHEPreTUUECKOE YpaBHEHHUE, 3aBUCUMOCTb BXOJSIINX B
HErOo NapaMeTpoB OT XapaKTEPUCTUK JIEMEHTOB JIOKALIMOHHON CUCTEMBI. JIazepHble OTpaxareiu, ux
XapaKTepUCTUKU, OOJIACTH MMPUMEHEHUs. YUYeT CKOPOCTHBIX abepparuii. MeTo] BpeMEeHHBIX BOPOT U
pPEXMM HAKOIUIEHMsI CUTHaja. XapaKTEPUCTHKH COBPEMEHHBIX JIOKAI[MOHHBIX CHCTEM. AJTOPUTM
paboThI Ta3epHBIX CUCTEM IpueMa U nepefadn nHpopmanuu. TaxeoMeTphl UIsi HA3eMHOW I'e0/Ie31H,
METOJI ITIOCTPOCHUS TPEXMEPHBIX TOIIOIPAMM.

WuTepdepomeTpsl, UX THIBI U 00JacTu mpuMeHeHus. OnTHYecKue BOJOKHA, UX HCIOIb30BaHHUE B
Ka4eCTBE DJIIEMEHTOB HU3MEPUTEIbHBIX CHUCTEM. Jla3epHble THPOCKOINBI, IPUHLMI JEHCTBHUS.
BosnokoHHBIE na3epHbIe TUPOCKONLL. Vcnonb30Banue 1a3epHbIX TUPOCKONIOB B CUCTEMAX HABUTALIUKU
U UX XapaKTEPUCTUKHU.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora
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Pas3zoen 2. Ilepcnekmuewl pazeumus 1a3epHoil mexHuKu

Tema 2.1. Dghghexmusrnocmv u mounocmo uzmeperull 10KAYUOHHOU CUCTIEMbL

I/ICTOpI/IH pa3BUTHA CBECTOAAJIbBHOMCEPOB U COBPECMCHHBIC BO3MOKHOCTH. A,ZlaHTI/IBHBIG CHUCTEMBI U UX
MPUMCHCHHUC. I/IHTCFpaJ'H:Haﬂ OIlTHKA, IPUMCHCHNC CBCTOBOJIOKOH. IloHsiTHE O HAHOTEXHOJIOTHSX.
I/ICTOpI/IH pasBUTHA U COBPECMCHHBIC BO3MOXXHOCTH. AZ[aHTI/IBHBIG CUCTCMbI U HUX TPHUMCHCHUC.
I/IHTCFpaJ'H:Haﬂ OIlTHKA, IPUMCHCHNUC CBCTOBOJIOKOH. IToHsiTHE O HAHOTEXHOJIOTHSX.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 2.2. Ilpunyunsvl ocmuposKu ONMuYecKux cucmem

Abepparnivst CKOPOCTH | €€ ydeT npu na3zepHoi tokanuu MC3. Bennunna abeppaiiny B 3aBUCHMOCTH
ot opbutel MC3. KOcTtupoBka ONTUYECKUX JIOKATOPOB, OCHOBHBIE TpeOoBaHuWs. Ammaparypa U
METONbl. YYeT MepeoTpakeHuil, uX BIMSHUE Ha palboTy Jla3epHOro Jiokaropa. Bumbel aGeppammii
ONTUYECKUX CHUCTEM, METOAbl MX YMEHBIIEHHA. ACTUIMATU3M, NPUYMHBI U CIEACTBUs. TexHHKa
0€30IacHOCTH MPH IOCTUPOBKE U HKCILTYaTalUH JIA3EPHBIX JIOKATOPOB.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

6. Illops1oK NpoBeIeHUsI MPOMEKYTOYHOM ATTeCTALUMN

[Topsimok  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYIIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaroluuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 8 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. dnekmpomazHumnusle 601HbBL
Konmponupyemvie U/IK: 11K-9.1 I1K-9.2 [1K-9.3 I[IK-9.4 [IK-9.5

Tema 1.1. Pacmpocmpanenue 31eKMpOMACHUMHBIX BOIH U CHOCOOLL HOpMUPOBAHUS OUASDAMM
HANpaeIeHHOCMU U3y4eHus

dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
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Bonpocsi/3ananus:
1. ITocTpoenune n3o00pakeHusI MpeaMeTa.

Tema 1.2. Hznywamenu u npuemMHuky ONMu4ecko20 usny4eHus
dopma KoHTpoIs1/oLeHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. PacueT onTU4ecKoil CUCTEMBI, YAOBIETBOPSIOUICH 3aJaHHBIM TPEOOBAHUSAM

Tema 1.3. Jlazepnvie uzmepumenvHovle CUCTEMbl 8 KOCMUYECKOU 2e00e3Ull
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Pacuer koxddummeHTa nperoOMIICHHS TUICHKHA, HAaHECEHHOW IMOBEpPX CTEKJA, C IEbIO
MOJTyYEHUs] ONITUYECKOW CUCTEMBI, MOIVIOLIAIONIeH U3ITydeHrEe IPU ONPEAeSIEHHOM UTMHE BOJIHBI.

Pazoen 2. Ilepcnexkmuewt pazeumus 1a3epHoil mexXHUKU
Konmponupyemvie H/IK: 1IK-13.1 IIK-13.2 IIK-4.1 IIK-4.2 I[IK-4.3 [IK-4.4

Tema 2.1. Dgpgpexmusrnocms u moYHOCMb USMEPEHULL TOKAYUOHHOU CUCTHEMbL
dopma KOHTPOJIs/O1leHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. Pacuer »HepreTMYeCcKoro NMOTEHIMANA Ja3€pPHON JIOKAIMOHHOM CHUCTEMBI IIPH 3aJaHHBIX
rapameTrpax JIOKaropa U LeJIH.

Tema 2.2. IIpunyunsvl iocmuposku ONMuYecKux cucmem

dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue

Bomnpocwi/3ananus:

1. Kakoii 13 METOZI0B KOCMUYECKO reo/ie3un He TpeOyeT yuacTHs Ja3epHOU TeXHUKHU?

A - MeTObl MTOOANBHBIX CITYTHUKOBBIX CUCTEM PaiiONO3UIIMOHUPOBAHNUS;
0 - METO/IbI ONITHYECKON TPUAHTYJISLUH;
B - METOJbl CO3[AaHUS HMHEPLHATIbHON CUCTEMBI OTCYETAa HAa OCHOBE PAAMOMHTEPPEPOMETPOB CO
CBEPXIJTMHHOM 0a301i.

2. B "nByHanpaBieHHOM'" UMITYJIbCHOM JIA3€PHOM JajbHOMEPE JAJTbHOCTh €CTh PE3yJIbTaT
A - U3MepeHust BpeMEHH paclpoCTPaHEeHUs! UMITyJIbca JI0 CITyTHHKA U 00paTHO;
0 - OIICHKM BEJIMYMHBI YUIMHCHHUS HMITYJbCAa TPH OTPAKECHUM OT OOBEKTa JIOKAIMU B JBYX
HapPaBICHUSIX;
B - U3MEPEHUS BEIMUMHBI OCJIA0JICHUS YHEPTUN UMITYJIbCA 32 BPEMs PaclpOCTPaHEHHUS.
3. Kakue B3aMMOCBSI31 yCTaHABIMBAIOT ypaBHEHHsI MakcBesuia?
A - MEeXIy ANIEKTPUUYECKUM U MarHUTHBIM TOJISIMU;
0 - MEX]ly TpaBUTALIMOHHBIMH BOJIHAMU;
B - MEKy CTOSYMMU BOJHAMH B IPOU3BOJILHOMN Cpeie.
4. Yro Takoe KpyKoK Dipu?
A - pe3ynbrar Audpakiuyd CBeTa Ha 0ObEKTHBE;
0 - M300pakeHHE YIaJICHHOTO HCTOYHHKA;
B - XapaKTepU3yeT JOMYCK Ha LICHTPUPOBKY OObEKTHBA.
5. CBer Kakoil nossipu3aliuy He OTpakaeTcs npu yrie bproctepa?
A - exarnei B III0CKOCTH ITaJIal0IIero / OTPaKeHHOTO JTyyva;
0 - MoBepHYTOH Ha 45 TpaayCcoB OTHOCUTEIHHO IUIOCKOCTH MAJAIONIET0 / OTPaXKEHHOTO JTy4a;
B - TOBEPHYTOH Ha 90 TpaycoB OTHOCUTENHHO IJIOCKOCTH TMAIArOIIETO / OTPAKEHHOTO JTyYa.
6. Uem otnuaetcs nHTEphEpeHIHs OT JUPpaKIuu?
A - nudpakuus 3TO pe3yabTaT UHTEPPEPEeHUUH BTOPUYHBIX HCTOYHHKOB MPU SKPAaHUPOBAHUU
U3ITyYEHUS;
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0 - COBEpIIIEHHO pa3HbIE SIBICHUS;
B — CBET OTru0aeT MpensTCTBUSL.

7. Kakue onbIThl IEMOHCTPUPYIOT Ayalii3M cBeTa?
A - onbITHI ¢ HHTEphepeniueit u GotosppexT;
0 — sBJICHHUE AUCTICPCUH;
B — [IPEJIOMJIEHUE CBETA.

8. Uem otnuuaercs OOHapy>K€HHE CHUTHaja B HMITYJIbCHBIX JIa3€pHBIX JalbHOMEpPAX C
3aMKHYTBIM ITUKJIOM U C BBICOKOW YaCTOTOM MOBTOPEHUSI UMITYJILCOB?
A - B 3aMKHYTOM pE€XHME JIETEKTOP MOXET PEerucTpupoBaTh J0OYI0 SHEPTUI0 MPUHUMAEMOTO
CUTHaJja, a B YaCTOTHOM - TOJIbKO KBAHTAMU;
0 - B 3aMKHYTOM peXHME MPOUCXOJUT aMIUIMTYJHOE JAETeKTHPOBaHHWE, a B YacTOTHOM -
KOppesimoHHas 00paboTKa;
B - HUYEM HE OTJINYAETCS.

9. Tlouemy B Ja3epHBIX AAJIbHOMEPAX C BBICOKOM YacTOTOM MOBTOPEHUS HMMITYJIbCOB
MOJTyYal0TCsl HECMEIICHHBIE OLEHKHU IO JaTbHOCTH?
A — TMJIOTHOCTb pacCHpEeesieHUsT BEPOSATHOCTH PETUCTPAIMHM OJHOXJIEKTPOHHBIX CHUTHAJIOB BO
BpPEMEHH MPONOPIHOHATbHA PACIPEEIICHUIO SHEPTUH B 30HIUPYIOLIEM UMITYJIbCE.
0 — KaKIpli 3aperucTpUpoBaHHBIA (OTOIEKTPOH HE CMEUIEH OTHOCUTEIBHO CEPEIUHBI JIa3epPHOTO
UMITYJbCAa,;
B — B JaJbHOMEpax C BBHICOKOM YacTOTON MOBTOPEHHS HMMIIYJIbCOB BO3MOXKHO AaAMILTUTYIHOE
NETEeKTUPOBAHHUE.

10. Yro mpeobpa3zyeT onTuyeckas cucrema?

A - paguychl IPUXOIAIINX BOJIHOBBIX (DPOHTOB;
0 - JUIMHY BOJIHBI IPUXOJSAIIETO U3ITyUeHMS,;
B - BpeMsl IPUX0/1a ONITUYECKOTO CUTHAIA.
11. DHeprust Kakux JEKTPOMArHUTHBIX BOJIH BbIIIE?

A - BUIUMOro auana3oHa;
0 - paaroanana3oHa;
B — MH(GPAKPACHOTO TMAITa30Ha.
12. B uem 3axmrouaercs reopust Makca [1nanka?

A - BHeprus u3ny4aercs MOpLUUsIMH;

0 - DHEprus U3Iy4aeTcs HENPEPHIBHO;

B - QHEPI'Us U3Iy4aeTcs Mo 3aJ0KEHHON porpaMme.
13. YTo Takoe MHBEPCHAsI HACEIEHHOCTh?

A - Ha BEpXHHUX YPOBHSX OOJbIIIE 3JIEKTPOHOB, Y€M Ha HUYKHUX;
0 - Ha BEpXHHUX YPOBHSIX MEHBIIIE IEKTPOHOB, YeM Ha HUKHUX;
B - Ha BEPXHUX M HIXKHUX YPOBHSX MOPOBHY JIEKTPOHOB.

14. I3 yero cocToAT pe30HaTOPHI J1a3epoB?
A - U3 3epkai;
0 - U3 aKTUBHBIX KPUCTAIJIOB;
B - U3 MMOI0OPAaHHBIX AHadparm.

15. Yto omuuaeT nazep OT JIaMIIOUKH?

A - MexaHu3M BO30YKICHHUS IEKTPOHOB,;
0 - CKOPOCTh U3ITy4aeMbIX (DOTOHOB;
B - HEOOXOAMMOCTH TPEBAPUTEILHOTO HarpeBa.
16. Uem BHYTpeHHUH (OTOIDDEKT OTAMYACTCS OT BHEIIHETO?

A - ipu BHyTpeHHEM (PoT0dPdeKTe IIMEKTPOHBI HE BBIXOIAT HAPYKY;
0 - ipu BHyTpeHHEM (oTOd(h(PeKTe packaunBaeTCsi KpUCTAITMUECKas
peleTKa MoypOBOTHHKA,

B - Ip¥ BHYTPpeHHEM (oT0dh(DHEKTEe HE MPOUCXOIUT PEKOMOUHAITHS
AIIEKTPOHOB C JIBIPKAMH.

17. Yto Takoe KBAaHTOBBIN BBIXO (POTONTPHUEMHUKA?
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A - oTHOHIeHHE yKcia (POTOAIEKTPOHOB K YHCITY MONAaBIIMX Ha (OTOKATOL
($hOTOHOB;

0 - oTHOIIEHHUE Yncia (POTOANEKTPOHOB K YUCITY MOIIOMIEHHBIX
(dhoTokaronom GOTOHOB;

B - OTHOIIEHHUE YuCiIa (POTOINEKTPOHOB K YUCITY OTPasKEHHBIX
dbotokarogoM GOTOHOB.

18. B 01HO2/IEKTPOHHOM peXXHMe PabOTHI JIa3epHOTo JTaTbHOMEpa
A - BCe OTBETHBIC UMITYJIBCHI TTOJTY4arOTCs TpeoOpazoBanueM | ¢oToHa B 1 31IEeKTpOH;
0 - BEpOSITHOCTh BRICBOOOXKICHUS JIByX (POTOZIEKTPOHOB B (hOTOKATO/IC MaJia;

B - PETHCTPUPYEMOE BpEMS pacIpOCTPAHEHUS UMITYJIbCA 3aBUCUT OT SHEPTUH CUTHAIA

19. KakuM J0KHO OBITh MUHUMAJIBHOE YHCIIO OTPAXKAIOITIX
AIIEMEHTOB B UHTEpdepomeTpe?

A - nBa;
0 - Tpu;
B - UETHIpE.

20. K u3meHeHunto kakoro (paktopa 4yBCTBUTEIICH JIA3EPHBINA THPOCKOM?

A - K IOBOPOTY;
0 - K mapayuIeIbHOMY IIEpEeHOCY;
B - K CKOPOCTHU TIepEMEILICHHS.

21. KakoBa TOYHOCTHb OMNPENEICHHUS PACCTOSHUM COBPEMEHHBIX HMMIYJIbCHBIX JIA3€PHBIX

JaTbHOMEPOB?

A — MIWIJTUMETPBI;
0 — MUKDPOHBI;

B — METPBHIL.

22. Yto Takoe abepparusi CKOpoCTu?

A - sBIIeHUE, CBSI3aHHOE C KOHEYHOCTHIO CKOPOCTH CBETA;
0 - XxpomaTtudeckas abeppanys B JIMH3aX;
B - c(hepuueckas abepparius B JTMH3AX.

23. Kak 1omKHbI OBITH OPUEHTHPOBAHBI ONTUYECKUE OCU IIPUEMHOM U
MepeIaroeil ONTHYECKUX CUCTEM B JIA3EPHBIX JIOKATOPAX B CIEASIIEM PEKUME PabOThHI?
A - TOIKHBI OBITH TTAPATUICTHHBL,

0 - TOJDKHBI COBMEIIAThCS,
B - JIOJDKHBI OBITH Pa3HECEHBI HA BEIMUUHY, PABHYIO adeppari CKOPOCTH.

24. KakoBO Ha3Hau€HHE MASKOB B KOCMHUYECKHMX JIA3€PHBIX CHUCTEMax NMpUEMa U IMepenayu
nHpopmaruu?

A — TIOHCK U1 3aXBaT LU,
0 — mepenavya nHGOPMAIINH;
B — aBapuiiHas MOJACBETKA JJIsl PEMOHTA.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM

8 cemecmp, 3auem

Konmponupyemvie HJ[K: 11K-9.1 TIK-13.1 TIK-4.1 1IK-9.2 TIK-13.2 IIK-4.2 [IK-9.3 IIK-4.3 [IK-9.4
1IK-4.4 [IK-9.5

Bomnpocrei/3ananus:
1. YpaBHeHnust MakcBesuia, BOJTHOBOE YpaBHEHUE.

3anucare aBa AuQdepeHlIraTbHbIX YpaBHEHHs, CBA3BIBAIOIINX W3MEHEHHUs HampsHKeHHOCTEH
AIIEKTPUYECKOTO M MAarHUTHOTO TOJEH.

2. 3ajauu, peraeMble Ja3epPHBIMU ONTHYECKUMU CPEICTBAMH.
W3mepenue nanbHOCTH 10 AU (Y3HBIX KOCMUYECKUX OOBEKTOB.
3. Ilpunnun ['tolirenca-®penens. [1lkana 37€KTpOMarHUTHBIX BOJIH.
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[Tpunnun [olireHca-OpeHens — OCHOBHON MEXaHWU3M BOJIHOBOW TEOPHUH, OOBSICHSIONNNA MEXaHU3M
pacnpoCTpaHEeHUs AIIEKTPOMArHUTHBIX BOJIH, COINIACHO KOTOPOMY Kak/as TOYKa BOJIHOBOTO (hpOHTa
SBJISIETCS UCTOYHUKOM BTOPUYHBIX BOJIH.

4. Brok-cxeMa ONTHKO-MEXaHMYECKOTo Onoka JiazepHoro mambHOMepa. CBeneHHe oceit
MOJICUCTEM JIA3€PHOT0 JIOKATOPA.

brok-cxema ONTHKO-MEXaHHYECKOro OJI0OKa J1a3epHOro JallbHOMEpa CTPOUTCS UCXOAS M3 WUICH,
3JI0)KEHHBIX NPU IPOEKTUPOBAHUU KBAaHTOBO-ONTHYECKON CUCTEMBI. Pa3nensioT pa3HEeCcEeHHblE U
COBMEIIIEHHBIE CXEMBbI JAIbHOMEPOB, KaKJI0N M3 KOTOPhIX CBOMCTBEHHBI CBOM OCOOCHHOCTH.

5. JIazepHble oTpaxkaTenu, UX XapaKTepPUCTUKH, OOJIACTH IPUMEHEHHUS.
PaccmoTpeTh a3epHble OTpaskaTesIl Ha OCHOBE TPEX JMaroHajbHBIX 3epKall, TuH3bI JItoHeOepra.

6. PacipocTpanenue 3IeKTpOMarHuTHBIX BOJIH B atMocdepe. XapaKTepucTUKu arMocdepsl 1
y4eT 0COOCHHOCTEH.

Atmocdepa sBISETCS CpenoH, coiep)Kamied ra3bl M a’po30JIM pa3IMdHON TIoTHOCTU. [lpm
MPOXOXKACHUM dYepe3 arMocdepy IUIOCKUA (POHT AIEKTPOMArHUTHOM BOJHBI HUCHBITHIBACT
COOTBETCTBYIOLIUE UCKAKEHUS - IIPEJIOMIICHUE U pacCEesSHUE.

7. TpaccupoBka Jiyueil yroakoBoro perpopediexropa.

HeoOxomumo rpaduyecku TOUHO MOCTPOUTH 3 3epKaJbHBIX OTPa)XKEHHsI JIyda OT TpaHeil yroJKoBOro
OTpaXkaTess, MaJarollero ¢ HEKOTOPHIM OTKJIIOHEHHEM OTHOCUTEIHHO HOPMAJIU K MepeiHel TpaHH.

8. Kiraccudukanus Teneckonmuiecknx cucteM. AGeppannuy ONTHYECKAX CUCTEM, X BUJIBI U
CrocoObl YMEHBIIICHHS.

Pazgensior Teneckomnsl pepakTophl U TenecKonbl-pediekropel. U Te u 1pyrue nmpu3BaHbl paboTaTh
¢ OECKOHEYHO y/IaJeHHBIMU UCTOYHUKAMH, YTO OTIIMYAET UX OT (oTorpaduieckux 0ObEKTHUBOB, ITIE
TpedyeTcst MpopadoTKa TITyOHHBI CIICHBI.

9. [lomHOE BHYTpeHHEE OTpakeHue. Yron bproctepa. OCOOEHHOCTH TONSPU30BAHHOTO CBETA.
10. brok cxema na3zepHoro jokaropa. biiounslii pexxum paboTHI.
11. YerpoiicTBo "3eneHoro" naszepa, IpUMEHSIEMOT0 Il KOHTPOJISE COCTOSIHUSL aTMOC(EpHI.

12. Onruueckue BOJOKHA, UX HCIOJb30BAHME B KAyeCTBE 3JIEMEHTOB H3MEPUTEIbHBIX
CHUCTEM.

13. OCHOBHOE PHEPreTUYECKOE YpaBHEHHUE, 3aBUCHUMOCTh BXOJSIIMX B HErO0 MapameTpoB OT
XapaKTEePUCTUK SIEMEHTOB JIOKAI[MOHHOM CHCTEMBI.

14. Texuuka 6€30MACHOCTH MPH IOCTUPOBKE M HKCILTyaTallUH JIA3EPHBIX JTIOKATOPOB.

15. TeepnorenbpHble, ra30Bble, XUMUYECKUE, IOIYIPOBOJHUKOBBIE Ja3epbl — IMapameTphl,
obnactu npuMeHeHHus. CBETOANOIBI.

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Tapacos B.B., Topmmna W.I1., SIxymenkoB FO.I. CoBpemeHHbIe MPOOIEMBbI ONMTOTEXHUKHU:
ydyebHoe nocooue. - M.: MUNT'AuK, 2014. - 82 c.: u.

2. ConomatuHn B.A. MCTOYHWMKM W TPUEMHUKH ONTHYECKOTO H3IydyeHUs. MeTtoauueckue
yKa3aHUs K BBITIOJIHEHUIO 1aboparopHbix padoT. s ctynentoB [V kypca ®OII. / B.A. Conomarus,
WN.II. Topuimna, B.A. [unmun. - MUNT'AuK, 2005. - 56 - Tekct: HemocpeaCTBEHHBIH.
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Llononnumenvuas rumepamypa

1. Topumua WN.I1. BeiObop npueMHUKa U3My4YeHHUS MPU MPOSKTUPOBAHUU OMTHUKO-3JIEKTPOHHOTO
npubopa: yuebnoe nocobue. / W.II. Topmmna, FO.I. SxymenkoB. - MUUTAuK, 2017. - 58 -
978-5-91188-074-3. - TexcT: HEMOCPEACTBEHHBIM.

9.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://iaaras.ru/ - UactutyT npukiagnoi actponomuun PAH

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npocpammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOpMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMellanHbIA TUIT
WNuTepakTuBHas maHemnsb - 1 mT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIlIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTesiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOI TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB OMUCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronnyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMi CaMOCTOSTENIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTalldidi, BHAECO- M aAygAUOMaTepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DMOC) yuuBepcutera. MHIAMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMHU
3I0POBBS pa3padaThIBACTCS UHINBUIYAIBHO C yU€TOM OCOOCHHOCTEN NCUXO(PU3UUECKOTO Pa3BUTHSI,
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HWHIAUWBHUIYAJIbHBIX BO3MOXXHOCTEH M COCTOSTHHS 310POBbS TaKHUX 06yqa}onmxcs{.
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