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
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 17 (beBpaJISI 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

JACIUILIIMHBI ACTPOHOMMHA U KOCMUYECKOM I'EOJIE3UH
«b1.B.05.]1B.05.01 IPUMEHEHUE JIA3EPHOM TEXHUKHU B KOCMHUYECKOM
I'EOJE3HUN»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(nipoduiis) moarorosku: KocMudeckast reofe3ust U HaBUT LM

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

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

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

Mocksa, 2023
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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 [23.01.2023, Ne 8
(baxysbrer y4EHOTO COBETa
¢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-5 CrnocoGeH ocCyIIecTBIATh METPOJIOTHYECKOE OOecIledeHrue pa3pabOoTKH, MPOU3BOACTBA U
UCTIBITAaHUN TIPOYKIIUA

[TK-5.1 Beimonasier 0co00 TOYHBIC U3MEPEHHS ISl OTPECIICHUs ICUCTBUTEIHHBIX 3HAYCHHM
KOHTPOJIMPYEMBIX TaPaMETPOB

3uame.

ITK-5.1/311 MeToas! u cpencTBa U3MEpEeHHIA

Yuemn:

[TK-5.1/¥YM1 Omnpenensite METOMBI, CIIOCOOBI, CPEICTBA MPOBEACHUS U3MEPEHHIM
Braoemns:

[IK-5.1/HB1 HaBbikamu ompenesieHus] JeHCTBUTENBHBIX 3HAUYEHHH KOHTPOJIUPYEMBIX
[IapaMeTpoB I10 pe3yJIbTaTaM U3MEpPEHUI

[1K-5.2 BrInoiHseT METPOIOTHUECKUN HA130p 3a COOMIOICHUEM IPaBUII U HOPM 00€CTICUeHUS
€IMHCTBA U3MEPEHNUN, COCTOSIHUSI M IPUMEHEHUS CPENICTB U3MEPEHUIM
3nams:
[1K-5.2/3u1 CymecTBylomiye npaBuia 1 HOpMbl 00€CTIeYeHHS €IMHCTBA U3MEPEHUS
Ymems:

[IK-5.2/Ym1 TIpoBOAMTH METPOJOTMYECKUH KOHTPOJIb M HaA30p 3a COOMIOACHHUEM
IpaBUI U HOPM 0OECTICYCHHUSI €IMHCTBA U3MEPEHUI

Braoems:
[1K-5.2/HB1 HaBbikamu MpUMEHEHHSI CPEICTB U3MEPCHUM

[TK-5.3 KoHTponupyeT u 0OHOBISET 3TAIOHHBIE 0a3bl, TOBEPOUYHOTO OOOPYIOBAHHUS M CPEACTB
U3MEpPEHUN

3name:

[1K-5.3/3u1 Dranonnsie 0a3bl, MOBEPOYHOE 000PYAOBAaHHE, CPEICTBA U3MEPEHHUS
Ymems:

[K-5.3/Ym1 IIpoBOIUTH KOHTPOJIb MOBEPOYHOTO 0O0OPYIOBAHUS U CPEICTB U3MEPEHUIA
Bnaoemw:

[1K-5.3/HB1 HaBblkamu kKaqauOpOBKH, TOBEPKH, OIICHKH MOTPEITHOCTH

ITK-5.4 TToBepsieT (kasOpyeT) CIOKHBIC CPEACTBA H3MEPEHUI
3Hamo:

[1K-5.4/312 MeToauku 1 CpeacTBa NOBEPKH (KaTMOPOBKU) CPENICTB M3MEPEHUN
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Ymems:

[1K-5.4/YM2 BBITIONHATh TOBEPKY (PETYITHPOBKY) CPEACTB MU3MEPECHHM C MIPUMEHEHUEM
pabouux STaJIOHOB, CPEICTB MOBEPKH W KATUOPOBKH B COOTBETCTBUU C METOAAMU
TIOBEPKHU

Braoems:
[1K-5.4/HB1 HaBbikamu npoBeACHUS TTOBEPKH (PETYITUPOBKH) CPEICTB U3MEPECHHMA

[1K-5.5 Pa3pabarbiBaeT KajleHIApHbIe IJIaHbI M TpadUKUd TPOBEICHHS IOBEPOK CPEICTB
U3MEpPEHUN

3namo:

I1K-5.5/3u1 Hopmarussl npoBeieHHsI TIOBEPOK CPENICTB U3MEPEHUN

Ymemu:

[IK-5.5/Ym1 PaumonHanbHO pacmpenessTb BpeMs W CHUJIbl Ha MPOBEIEHHE IMOBEPOK
CPEICTB U3MEPEHUN

Braoemy:

[1K-5.5/HB1 HaBbIlkamM# TOYHOCTH W HAJCKHOCTH B OPTaHU3aIIUNA PAOOTHI

[1IK-11 CnocoGeH BBIMONHATH MPO(ECCHOHATBHYIO AEATENbHOCTb, CBI3aHHYIO C JKCIUTyaTaluei
HaBUTAIIMOHHBIX CITyTHUKOBBIX CHCTEM M WX (DYHKIIMOHAJIBHBIX JOMIOJTHEHUN

ITIK-11.1 Bemmonuser ananu3 xapakrepucTuk [ HCC u ux QpyHKIIMOHAIBHBIX TOMOJTHEHUH
3namo:
MK-11.1/3ul VYcTpoiicTBO Teone3nYecKuX HMHCTPYMEHTOB M METOJbl BBITIOJTHEHUS
reoJe3UYECKUX U3MEPEHUN
Ymemo:
[IK-11.1/¥YM1 BbImonHAT, TECTHPOBAHMWE, WCCICIOBAHUS, IMOBEPKH W FOCTUPOBKH,

IKCIUTyaTallMI0  TeOIe3MYECKUX, (OTOrpaMMETPHUUYECKUX CHUCTEM, NOpUOOpPOB U
WHCTPYMEHTOB, a3pPO()OTOCHEMOYHOTO 000PYIOBAHUS

Braoems:
[1K-11.1/HB1 MeToaukoi TeCTUpOBAHUS U UCCIEIOBAHUS

[1K-11.2 Bemmonsser pacueT 3heMepuaHO-BpeMEHHON HH(opMauu
3Hnamo:
[1K-11.2/3u1 3nats Teoputo nmwxenus MC3
Ymems:
[TK-11.2/¥YM1 YmeTs mpumensTs Teopuro apuxeHus NC3
Braoems:
[1K-11.2/HB1 Brnamets HaBbIKaMH ¥ METOAMKOW MTPOTHO3UpOBaHUs ABMkeHus C3

[MIK-12 CnocobeH BBIMONHATH TEXHOJIOTUYECKUE OIEpaIlyl IO IOATOTOBKE MPEIIOKECHUN s
MIPUHSTHUS PEIICHUS], B TOM YHCIIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH ESITEIbHOCTH

[IK-12.1 ®opmupyeT u HampaBisIeT 3alpoChl Ha MPEAOCTAaBICHHE AaHHBIX (MH(pOpMAIUN),
MOJly4aeMbIX Ha OCHOBE HCIIOJIb30BAaHUSI pE3yJbTaTOB KOCMHUYECKON JEsTeNbHOCTH, B
MH(OPMAITMOHHO-aHAIMTUYECKUE K MOHUTOPUHIOBBIE CUCTEMBI Pa3IMYHbIX YPOBHEH

3namo:

[IK-12.1/362 Tlopsimok, pernamMeHT W o¢HIMaIbHbIe HOPMAaTHBHBIC JOKYMEHTHI IS

dbopMupOBaHUs U HAIMIPABIICHHUS 3aIPOCOB HAa MPEIOCTABICHUE JAaHHBIX, MOTYYCHHBIX Ha
OCHOBE PE3yJIbTaTOB KOCMUYECKOM €S TEIbHOCTH

Ymems:
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[TK-12.1/¥YM2 CocTaBnsaTh ouIMaibHbIe 3a1POCH Ha MOTyYeHHEe KOCMUYECKUX JaHHBIX
B COOTBETCTBMM C YCTAQHOBJICHHBIMH TpeOOBaHMAMHU M HANpaBlsATh UX B
UH(POPMAITMOHHO-aHATUTHYECKUE 1 MOHUTOPHHIOBBIE CUCTEMBI

Braoems:

IIK-12.1/HB2 HaBblkamMu [A€70BOM mepenucku u OGOpMIICHUS JOKyMEHTAIMU IS
B3aMMOJICUCTBHS C MOCTAaBUIMKAMHU JaHHBIX U ONEPAaTOpPaMU MOHUTOPHHIOBBIX CHUCTEM
Pa3JIMYHBIX YPOBHEU

[1K-12.2 Bemonasier cOop, mepBUYHyI0 00pabOTKY, CHCTEMaTH3alliio, KaTajJoTHU3aIlUi0 W
BU3YaITM3aIMIO JAaHHBIX (MH(POPMAIIUH), TIOTyYeHHBIX HA OCHOBE HMCIOJIh30BaHUS PE3YIIETATOB
KOCMHUYECKOH JCSITEIIBHOCTH U PE3YJIBTAaTOB UX 00PaOOTKH

3name:

[IK-12.2/382 Meroasl cOopa, TEpBUYHOM  OOpabOTKM, CHCTEMAaTU3alluH |
KaTaJOTU3allMM  JaHHbIX, TIOJIYYEHHBIX Ha OCHOBE pE3yJbTaTOB KOCMHYECKOM
JeSITeTbHOCTH

Ymems:

[IK-12.2/YM2 BbBINONHATE KOMIUIEKCHYIO OOpabOTKy KOCMHUYECKHX TI€0Ie3UYeCKUX
JAHHBIX, BKJIIOYAst X IPeoOpa30oBaHue B 3a/JaHHBIC CUCTEMBbI KOOPIUHAT.

Braoems:

[1K-12.2/HB2 HaBblkamu pabOTBI CO  CHEHUATU3UPOBAHHBIM  T'EOJAE3MYCCKUM
MIporpaMMHBIM oOecrieueHneM I 00paOOTKM KOCMHUYECKHMX JaHHBIX, METOIaMH HX
BHU3YaJIU3aINH

[1K-12.3 BpimonHseT KOMIUIEKCHBIN aHaIN3 JaHHBIX (MH(QOpMAIMK), MOIyYEeHHBIX HAa OCHOBE
HCIIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKON JESATENIBHOCTH

3name:
T1K-12.3/382 MeTobl U TEXHOJIOTHH KOMILIEKCHOIO I'€0Ie3UNYECKOr0 aHaIn3a JaHHBIX
Ymemn:

IIK-12.3/¥Ym2  IlpoBomuTh  MareMaTH4ecKyl0  00pabOTKy W  HHTEpPHpPETAIHIO
re0/Ie3NYECKUX JAHHBIX JUIS PEIICHHS 3a]1a4 BBICIICH Ieoe31H

Braoems:

[1K-12.3/HB2 HaBblkaMu TPUMEHEHHS  CHCIHATH3UPOBAHHOTO  MPOTPAMMHOIO
ofecrieueHrs MJi1 KOMIUIEKCHOTO aHaju3a M OIEHKHM TOYHOCTH Te€0/Ie3MUECKHUX
U3MEPEHUN.

[1K-12.4 ®opmupyer HaOOp BO3MOXKHBIX BAPHAHTOB PEIICHHS HAa OCHOBE HCIOJIb30BAHUS
pE3YyABTaTOB KOCMUYECKOH 1E€ATEIBHOCTH

3name:

[MIK-12.4/385 Metonbel U CHocoOBl TEXHOJOTHYECKHX OMNEpalnuid MO TOATOTOBKE
NPEAIOKESHUHN ISl IPUHATHUS PEIIeHUH B MPO(heCCHOHATBHOM NesITeTbHOCTH

Ymems:

[1K-12.4/YM5 BBIMOMHATH TEXHOJOTUYECKHE OMEPAIMH TO TOATOTOBKE MPEITOKCHHUI
JUTSL IPUHSITHS PEIICHUs B MPO(eCCHOHATBHON e TENHbHOCTH

Braoems:

[MIK-12.4/HB5 HaBblkaMu BBITIOJIHEHUSI TEXHOJOTHYECKUX OIEpAIUil MO IMOATOTOBKE
MPEUIOKEHUH TSl IPUHATHS PEIIeHUs B IPO(eCCUOHAIBHOM IeATeThHOCTH

3. MecTo aucuMiuinHbl B cTpykrype OIl
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Hucuunnuna (monyns) b1.B.05.JIB.05.01 «IIpuMenenue na3epHOM TEXHUKH B KOCMHUYECKOU
reofie3un» OTHOCHTCA K (opMupyeMoil ydacTHHKaMu OOpa30BaTeiIbHBIX OTHOLICHUNA YacTH
o0pa3oBarenbHOI MporpaMMBbl M U3ydaeTcs B cemecTpe(ax): 8.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOI
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxanue 1MCUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

s |2 o
(]
= | & CE 2 =
= = O 5 £ =
S | & | & [E5 B
& 2 = 1232
HaumeHnoBanue pa3nena, TeMbl o 2 2 |2 5 ;
2 | 2] 8 |285 4
= | 8| § |8 o S 2
jas) = o > = < s
c | E|E| 8 |EE2E
— = 1 Q e o 5 |
O [} o < 53 30 &
R R |FE |0 |Esac
Pa3gesn 1. DnekTpoMarHuTHbIE 62 8| 12 42| IIK-5.1
BOJIHBI [IK-5.2
Tema 1.1. Pactpoctpanenue 22| 4| 4| 14| IK-53
3JIEKTPOMArHUTHBIX BOJIH U IK-5.4
crnocoObl hopMUpOBaHUS IK-11.1
AUarpaMM HampaBICHHOCTH IK-11.2
U3JIy4eHUS IK-12.1
Tema 1.2. U3nyuarenu n 20 2 4] 14| TIK-12.2
MIPUEMHHUKH ONTHYECKOTO IK-12.3
U3ITY4YCHHUS 1K-12.4
Tema 1.3. JlazepHbie 20 2 41 14
U3MEPUTEIIbHBIE CUCTEMBI B
KOCMHYECKOH I€0JIe€3UN
Pasnean 2. [lepciekTUBBI 46 4 12| 30| IIK-5.1
Pa3BUTHSA JIa3€PHON TEXHUKH [IK-5.2
[K-5.3
TTIK-5 4
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Lxan et

Tema 2.1. DpdexTuBHOCTH U 24 2 6| 16| K55

TOYHOCTb U3MEPEHUN [K-11.1
JIOKALIMOHHOM CUCTEMBI K-11.2
Tema 2.2. TIpUHIMITBL FOCTUPOBKH 22 2 6| 14 IIK-12.1
OINTHYECKHUX CUCTEM NK-12.2
IK-12.3
[IK-12.4

Hroro 108 12 24| 72

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. dnekmpomazHumnusle 601HbBL

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

VYpaBHenust MakcBenia, BOJIHOBOE ypaBHEHUE. KOrepeHTHOCTh, MOHOXPOMAaTHYHOCTb, MOJSIPU3ALIHS
ANIEKTPOMAarHUTHBIX BOJH. VHTepdepeHius cBeToBbIX BONH. Judpakius. Yder audpakinOHHBIX
apieHnii. IIpunnun [roirenca-®Openens. Illxama  2yIeKTpOMarHUTHBIX  BOJIH. Buaumsii,
MH(pPaKpacHbII W pajnoauana3oHbl crekTpa. llpemmyIiiecTBa BHIMMOIO JHara3oHa CHEKTpa.
PacnipocTpaHeHue >1eKTpOMarHUTHBIX BOJIH B aTtMocdepe.

Otpaxenne u mnpenomnenue. Dopmynsl Ppenens. 3akoH CHemnumyca. IlonHoe BHyTpeHHee
orpaxkenue. Yron bprocrepa. [loctpoenne n3o0pakeHuH, TEIECKOMUIECKUE CUCTEMBL. [ abapuTHBII
pacyer onTHYECKUX cucTeM. JuppaknMOHHBIE OrpaHUYeHUs, Kpyxok Oipu. Kiaccuduxanms
TEJIECKOIMYECKUX CUCTeM. Abeppali ONTHYECKUX CHCTEM, MX BHIBI U CIOCOOBI YMEHBIICHUS.
KOcTupoBKka ONTHYECKUX CUCTEM U HEOOXOAMMbIE TPeOOBaHUSI.

Texymui KOHTPOJIb
Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 1.2. H3nyuamenu u npueMHUKU ONmMu4ecko20 Uny4eHusl

Teopust uznmyuenust abcomoTHo yepHoro Tena. Teopus Makca [1nanka. [Tonsitie 06 sHEpreTHUeCKUX
cocTosiHUSAX. MeTacTaOuiIbHbIe YPOBHH, HHBEPCHAs HACEICHHOCTh. YCIIOBHE T'€HEpPAIlMH CBETOBBIX
BOJIH B Jazepax. Buapl pe3oHATopoB, MOIYISIIMS M3IydeHMs.  |BEpIOTENbHbIE, TIa30BBIE,
XMMUYECKHE, TOIYyHIPOBOJAHUKOBBIE Ja3epbl — MapaMeTphl, 00JacTh NpUMEHEHUs. BoloKoHHbIE
na3epsl. CBETOIUOBI.

®otorddext, ero Buasl. DoroaMonsl, (POTOIIEKTPOHHBIE YMHOXHUTENH, MPUHIUIBI PabOTHI,
obnmactu mpumeHeHus. JlaBuHHbIEe (hoTomMOABI. D(H(HEKTUBHOCTH (POTONPUEMHHKOB, BPEMEHHBIE
napameTsl. [lpueMHUKH WHpPaKpacHOro Auana3oHa, BUAMKOHBI. QPortonmpuemMHukd Ha MOII
cTpykrypax, I13C marpurpl. XapakTepuCTUKHA COBPEMEHHBIX (POTONPHUEMHHKOB

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Tema 1.3. ﬂa3eprze usmepumeibHvle CUCmembsl 6 KOCMU4ecKoll eeode3uu
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bnok cxema nazepHoro sokaropa. OCHOBHOE SHEPreTUUECKOE YpaBHEHHUE, 3aBUCUMOCTD BXOJSIINX B
HETOo MapaMeTpoB OT XapaKTEPUCTUK JIEMEHTOB JIOKALIMOHHOM CUCTEeMBI. JIazepHble OTpaxareiu, ux
XapaKTepUCTUKU, OOJIACTH MMPUMEHEHUs. YUYeT CKOPOCTHBIX abepparuii. MeTo] BpeMEeHHBIX BOPOT U
pPEXMM HAKOIUIEHHMsI CUTHaja. XapaKTEPUCTHKU 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 00JacTd mpuMeHeHus. OnTHYecKue BOJOKHA, UX HCIOIb30BaHHUE B
Ka4eCTBE DJIIEMEHTOB W3MEPUTEIbHBIX CHUCTEM. Jla3epHble THpPOCKOINBI, IPUHLMI JEHCTBHUSL.
BosnokoHHBIE na3epHbIe TUPOCKONLL. Mcnonb30Banue 1a3epHbIX THPOCKONIOB B CUCTEMAX HABUTALIUKU
U UX XapaKTEPUCTUKHU.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pazoen 2. Ilepcnexmuewt pazeumus 1a3epHoil mexHUKU

Tema 2.1. Dghgpexmusrnocmo u moOYHOCMb USMEPEHULL TOKAYUOHHOU CUCTHEMbL

I/ICTOpI/ISI Pa3BUTHA CBETOAATBHOMEPOB U COBPEMCHHBIC BO3MOXKHOCTH. A,Z[aHTI/IBHI)Ie CHCTEMBI U UX
IMPUMCHCHUC. I/IHTCFpaJ'II)HaH OIITHUKA, IPUMCHCHNUEC CBETOBOJIOKOH. ITousaTre 0 HAHOTEXHOJIOTHAIX.
I/ICTOpI/ISI pa3sBUTHA W COBPEMCHHBLIC BO3MOXKHOCTH. A,Z[aHTI/IBHI)Ie CUCTEMBI U HUX IIPHUMCHCHHUC.
I/IHTCFpaJ'II)HaH OIITHUKA, IPUMCHCHNUEC CBETOBOJIOKOH. IlousTrEe 0 HAHOTEXHOJIOTHAX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 2.2. Ilpunyunst 1ocmupo6Ku ONMUYecKux cucmem

Abeppartiusi CKOpOCTH U €€ y4deT npu jaszepHoit tokanuu MC3. Bennunnaa abepparui B 3aBUCUMOCTH
ot opbutet MC3. KOcTupoBKa ONTHYECKHUX JIOKATOPOB, OCHOBHBIC TpeOOBaHMS. AIIMaparypa H
METONbI. YYeT MepeoTpaKeHU, X BIMSHUE Ha PabOTy Jia3epHOro Jiokaropa. Buaer abepparuii
ONTUYECKUX CHUCTEM, METOAbl MX YMEHBIICHUA. ACTUTMATU3M, NMPUYMHBI U CleACTBUs. TexHHKa
0€30MMacHOCTH NMPHU IOCTUPOBKE U IKCILTyaTaIlUH JIA3€PHBIX JIOKATOPOB.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM arTecTalluid  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTaluy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTparypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTaluu OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».
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Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 8 cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. dnekmpomazHumnuole 601HbBL

Konwmponupyemwie HJIK: IIK-5.1 I[IK-5.2 [IK-5.3 IIK-5.4 [IK-11.1 IIK-11.2 IIK-12.1 IIK-12.2
1IK-12.3 [IK-12.4

Tema 1.1. Pacnpocmpanenue 31eKmMpoOMASHUMHbBIX 0IH U CHOCOObL (POPMUPOBAHUS OUASDAMM
HanpaeieHHoCmu U3ny4eHus

dopma KoHTpos1/onieHoUHOE cpencTBO: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. ITocTpoenue n3o0pakeHus MpeaMeTa.

Tema 1.2. H3nywamenu u npueMHUKU ONmMu4ecko20 Uny4eHusl
®dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Pacuer onTHYeCcKOl CHCTEMBI, YIOBIETBOPSIONICH 3aJaHHBIM TPeOOBaHUAM

Tema 1.3. Jlazepuvie usmepumenvHovle CUCEMbL 8 KOCMUYECKOU 2e00e3ull
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. Pacuer xo3¢dduumenta mperomiieHUs MIICHKH, HAHECEHHOH IMOBEpX CTEKNIA, C LENbIO
IIOJIy4EHUS ONITUYECKON CUCTEMBI, MOMIOIIAIOIIECH U3/Iy4YEHUE IIPU ONPEACIICHHON JUIMHE BOJIHBI.

Pas3zoen 2. Ilepcnekmuewl pazeumus 1a3epHoil mexHuKu

Koumponupyemvie H/IK: [IK-5.1 IIK-5.2 IIK-5.3 [IK-5.4 [IK-5.5 IIK-11.1 [IK-11.2 1IK-12.1
IIK-12.2 [IK-12.3 [IK-12.4

Tema 2.1. Dhgpexmusrnocmo u moYHOCMb USMEPEHULL TOKAYUOHHOU CUCTHEMbL
dopma KOHTPOJIs/o1ieHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. Pacuer »HepreTMYecKoro MOTEHIMaNa Ja3€pPHOM JIOKAIMOHHOM CHUCTEMBI IIPH 3aJaHHBIX
rapameTrpax JIOKaropa U LeJIH.

Tema 2.2. Ilpunyunst 10cmupo6Ku ONMUYecKux cucmem
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kakoii 13 METOZI0B KOCMUYECKOH reo/ie3un He TpeOyeT yuacTHs Ja3epHON TeXHUKHU?
a - METO/Ibl NI00AIBHBIX CIyTHUKOBBIX CUCTEM PaJlONO3UIMOHUPOBAHNUS;
0 - METO/bI ONITHYECKON TPUAHTYJISLUH;
B - METOJbl CO3[aHUS HMHEPLHATIbHON CUCTEMBI OTCYETAa HAa OCHOBE PAAMOMHTEPPEPOMETPOB CO
CBEPXIJTMHHOM 0a301i.
2. B "nByHanpaBieHHOM'" UMITYJIbCHOM JIA3€PHOM JajbHOMEPE JaJbHOCTh €CTh PE3yIbTaT
a - U3MEpEHHsI BPEMEHHU PacIpOCTPaHEHHS UMITYIIbCA 10 CITyTHUKA U 00paTHO;
0 - OLEHKM BEJIMYMHBI YIJIMHEHHS HMIYJIbCAa NPU OTPAKEHUH OT OObEKTa JIOKAIMM B JBYX
HaIpaBJICHUIX;
B - U3MEPEHUS BEIMUMHBI OCJIA0JICHNS YHEPTUN UMITYJIbCA 32 BPEMs PAcIpOCTPaHEHHUS.

3. Kakue B3aMMOCBSI31 yCTaHABIMBAOT ypaBHEHUsI MakcBesuia?
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a - MeX/1y JIEKTPUUECKUM U MarHUTHBIM MOJISIMH;
0 - MEX]ly TpaBUTALIMOHHBIMH BOJIHAMU;
B - MEK/y CTOSYMMH BOJHAMH B IPOU3BOJILHOMU Cpefie.
4. Yro Takoe KpyKoK Dipu?
a - pe3ynbTaT Tudpakiuu cBeTa Ha 00BEKTHBE;
0 - M300pakeHHE YIaJICHHOTO HCTOYHHKA;
B - XapaKTepU3yeT JOMYCK Ha LICHTPUPOBKY OOBEKTHBA.
5. CBer Kakoil nossipu3aliuu He OTpakaeTcs npu yrie bproctepa?
a - Jekallell B MI0CKOCTHU MaIaoliero / OTpaKeHHOTO JIy4a;
0 - MoBepHYTOH Ha 45 TpaayCcoB OTHOCUTEIHHO IUIOCKOCTH MAJAIONIET0 / OTPaXKEHHOTO JTy4a;
B - TOBEPHYTOH Ha 90 TpaycoOB OTHOCUTENHHO IJIOCKOCTH MAIArOIIETO / OTPAKEHHOTO JTyJa.
6. UeM ommruaeTcst HHTephepeHIust OT Tudpaxiiuu’?
a - audpakuus 3TO pe3yabTaT UHTEPPEPEeHLUMH BTOPUYHBIX MCTOYHUKOB TPU SKPAHUPOBAHUHU
U3ITyYEHUSs;
0 - COBEpIIICHHO pa3HbIE SIBICHUS;
B — CBET OrubaeT MnpensiTCTBUSL.
7. Kakue onbIThl IEMOHCTPUPYIOT Ayalii3M cBeTa?
a - OMBITHI ¢ UHTEepPepeHuneit u Goroddpdext;
0 — sIBJICHUE AUCTICPCUH;
B — [IPEJIOMIIEHUE CBETA.
8. Uem otnuuaercs OOHapy>KEHHE CHUTHaja B HMITYJIbCHBIX JIa3€pHBIX JalbHOMEpPAX C
3aMKHYTBIM ITUKJIOM U C BBICOKOW YaCTOTOM MOBTOPEHUSI UMITYJILCOB?
a - B 3aMKHYTOM pEXHME JAETEKTOp MOXET PEerucTpupoBaTh JIOOYI0 SHEPrui0 MPUHUMAEMOTO
CUTHaJja, a B YaCTOTHOM - TOJIbKO KBAHTAMU;
0 - B 3aMKHYTOM peXHME MPOUCXOJUT aMIUIMTYJHOE JAETeKTHPOBaHHWE, a B YacCTOTHOM -
KOppesimoHHas o0paboTKa;
B - HUYEM HE OTJIMYAETCS.
9. Tlouemy B Ja3epHBIX AAJIbHOMEPAX C BBICOKOM YacTOTOM MOBTOPEHUS HMMITYJIbCOB
MOJTyYal0TCsl HECMEICHHBIE OLEHKHU IO JalbHOCTH?
a — IUIOTHOCTh pacHpeiesieHus] BEPOSATHOCTH PErHCTPaI OHOAIEKTPOHHBIX CUTHAJIOB BO BPEMEHHU
MPOMOPLMOHANIbHA PACIIPEIETICHUIO SHEPTUN B 30HAUPYIOIIEM UMITYIIbCE.
0 — KaKIpli 3aperucTpUpoBaHHBIA (OTOIEKTPOH HE CMEUIEH OTHOCUTEIBHO CEPEIUHBI JIa3epHOTO
UMITYJbCa;
B — B JaJbHOMEpax C BBHICOKOM YacTOTON MOBTOPEHHS HMMIIYJIbCOB BO3MOXKHO AaMILTUTYIHOE
NETEKTUPOBAHHUE.
10. Yro mpeobpa3zyeT onTuyeckas cucrema?

a - paycChl IPUXOJSAIINX BOIHOBBIX (DPOHTOB;
0 - JUIMHY BOJIHBI IPUXOJAIIETO U3ITyUeHMS;
B - BpeMs IPUX0/1a ONITUYECKOTO CUTHAIA.
11. DHeprust Kakux JEKTPOMAarHUTHBIX BOJIH BbIIIE?

a - BUAMMOTIO JHMAaIa3oHa;
0 - paaroanana3oHa;
B — MH(GPaAKPACHOTO TMAIa30Ha.
12. B uem 3axmrouaercs Teopust Makca [1nanka?

a - SHEPrus U3J1y4aeTcs MOPLUUSIMHU;

0 - DHEeprus U3Iy4aeTcs HENPEPHIBHO;

B - QHEPI'Us U3Iy4aeTcs Mo 3aJ0KEHHON porpaMMe.
13. Yto Takoe MHBEpCHAsI HACEIEHHOCTh?

a - Ha BEPXHUX YPOBHSX OOJIbIIE 3IEKTPOHOB,

4YeM Ha HUKHUX;

0 - Ha BEpXHHUX YPOBHSIX MEHBIIIE JEKTPOHOB, YeM HAa HUKHUX;
B - HA BEPXHUX M HIXKHUX YPOBHSX MOPOBHY JIEKTPOHOB.
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14. I3 yero cocToAT pe30HaTOPHI J1a3epoB?
a - U3 3epKal;
0 - U3 aKTUBHBIX KPUCTAILJIOB;
B - U3 MMOIOOPAaHHBIX AHadparm.

15. Yo omuuaeT gazep OT JIaMIIOUKH?

a - MEXaHU3M BO30Y)KICHUS JIEKTPOHOB;
0 - CKOPOCTh U3ITy4aeMbIX (DOTOHOB;
B - HEOOXOAMMOCTH TIPEIBAPUTEILHOTO HarpeBa.
16. Uem BHYTpeHHUH (OTOIDDEKT OTAMYACTCS OT BHEIIHETO?

a - mpu BHyTpeHHEM (HOTOd(PPEeKTe AIEKTPOHBI HE BBIXOIAT HAPYKY;
0 - mpu BHyTpeHHEM (oTodh(DHEKTe packaduBaeTCs KPUCTALTAYECKAs
pelIeTKa MoJynpoOBOJHHKA;
B - Ip¥ BHYTPpeHHEM (oT0dh(DHEKTEe HE MPOUCXOIUT PEKOMOUHAITHS
AIIEKTPOHOB C JIBIPKAMH.
17. Yto Takoe KBAaHTOBBIN BBIXO (POTONTPHUEMHUKA?
a - OTHOUICHHUE Yuciia (OTOIEKTPOHOB K YUCITY MOMABIIMX HA (POTOKATON
($OTOHOB;
0 - OTHOIIEHUE YHrCcia POTOAIEKTPOHOB K YHCITY HOTIOMIEHHBIX
¢dorokaronom (HOTOHOB;
B - OTHOILIEHHE YKCcTa (POTOREKTPOHOB K YUCITY OTPAXKEHHBIX
¢doTokaTonom (HOTOHOB.
18. B 0THORIEKTPOHHOM PEXXHME pabOTHI JTa3€PHOTO TaTbHOMEPA
a - BCE OTBETHBIC UMITYJIbCHI MOJTyYaloTCst mpeodpa3zoBanueM 1 ¢potoHa B 1 31€KTpoH;
0 - BEpOSATHOCTh BBICBOOOXKACHUS IBYX (POTOIIEKTPOHOB B (HOTOKATOZE MaJa;
B - PETUCTPUPYEMOE BPEMS paCIpOCTPAHEHHUSI UMITYJIbCA 3aBHCUT OT SHEPTHH CUTHANA
19. KakuMm J0KHO OBITh MUHUMATIBHOE YHUCIIO OTPAYKAFOIITUX
2JIEMEHTOB B HHTEp(epomeTpe?
a - JBa;
0 - Tpu;
B - UETHIpE.
20. K u3meneHuro kaxkoro (pakropa 4yBCTBUTEINECH Ja3€PHBIA THPOCKOI?
a - K IOBOPOTY;
0 - K mapaJuIeIbHOMY TIEPEHOCY;
B - K CKOPOCTH IIepEeMEIICHHUS.
21. KakoBa TOYHOCTH ONpEAETCHHUS DPACCTOSHUI COBPEMEHHBIX HMITYJIbCHBIX Ja3epHBIX
aTbHOMEPOB?
a — MUJUTUMETPHI;
0 — MUKpOHBI,
B — METPBHL.
22. Yro Takoe abeppaiusi CKOPOCTH?
a - sIBJICHUE, CBA3aHHOE C KOHEYHOCTHIO CKOPOCTH CBETA,
0 - xpomaTtnueckas abeppalnus B JIMH3aX;
B - c(epuyeckas abeppaus B TUH3aX.

23. Kak 10mKkHbI OBITh OPUEHTUPOBAHBI ONITHYECKHUE OCU IPUEMHOU U
NEePeAAONIEH ONTUYECKUX CUCTEM B JIA3€PHBIX JIOKATOPAxX B CIEIALIEM peKuMe paboThl?
a - JIOJDKHBI OBITh NMapaJliebHBbI;
0 - JOJDKHBEI COBMEIATLCS;
B - JIOJDKHBI OBITh pa3HECEHBI HA BEIMUMHY, PaBHYIO abeppariii CKOPOCTH.
24. KakoBO Ha3Hau€HUE MAasSKOB B KOCMUYECKHX JIa3€PHBIX CHCTEMaxX IpHEMa U Mepeaaqyu
uHpopmanuu?
a — IMOMCK M 3aXBar 1IeJy;
0 — nepenavya nHpoOpMaLny;
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B — aBapuiiHas MOJICBETKA JIJIsI PEMOHTA.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

8 cemecmp, 3auem

Konwmponupyemwie HJK: [IK-5.1 TIK-11.1 IIK-12.1 TIK-5.2 IIK-11.2 [IK-12.2 IIK-5.3 [IK-12.3
1IK-5.4 [IK-12.4 IIK-5.5

Bomnpocki/3ananus:

1. YpaBHeHust MakcBesuia, BOJTHOBOE yYpaBHEHUE.
3anucare aBa AU (EepeHIUATbHBIX YpPAaBHEHMsI, CBS3BIBAIOLIMX M3MEHEHMsI HalpshKEHHOCTEH
IEKTPUYECKOTO M MATHUTHOT'O TOJIEH.

2. 3ajauy, permaeMsle Ja3ePHBIMU ONITUYECKUMU CPEICTBAMM.
W3mepenue nanbHOCTH 10 AU (Y3HBIX KOCMUYECKUX 0OBEKTOB.

3. Ilpunnun ['tolirenca-®penens. [1lkana 37€KTpOMarHUTHBIX BOJIH.
[Tpuniun IoiireHca-®peHernss — OCHOBHOM MeXaHM3M BOJIHOBOW T€OpUH, OOBICHSIOUINNA MEXaHU3M
pacrpocTpaHeHus ANEKTPOMArHUTHBIX BOJIH, COTJIACHO KOTOPOMY Ka</1asi TOYKa BOJIHOBOTO (ppoHTa
SBJIIETCS. ICTOYHUKOM BTOPUYHBIX BOJIH.

4. bnok-cxeMa OINTHKO-MEXaHMUYECKOTo OJoKa JazepHoro paibHoOMepa. CBeneHHe ocei
MOJICUCTEM JIa3€PHOTO JIOKATOPA.

brok-cxema ONTHKO-MEXaHMYECKOTO OJIOKA JIa3€pPHOTO JaJIbHOMEpa CTPOUTCS HMCXOIs W3 HJCH,
3QJIOKEHHBIX TPU MPOEKTUPOBAHUU KBAHTOBO-ONMTHYECKON CHUCTEMBI. Pa3fensioT pa3HeCEeHHBIE U
COBMEIICHHBIC CXEMbI JaTbHOMEPOB, KaXK0W U3 KOTOPBIX CBOMCTBEHHBI CBOU OCOOCHHOCTH.

5. JIazepHble oTpakaTenu, UX XapaKTepUCTUKH, O0JIACTH TPUMEHEHHUS.
PaccmoTtpeTs nazepHble 0TpakaTes Ha OCHOBE TPEX JMaroHajIbHbIX 3e€pKall, TMH3bI JItoHeOepra.

6. PacnpoctpaHeH#e 3JeKTPOMAarHUTHBIX BOJIH B aTMOc(epe. XapaKTepHCTHKH aTMOC(Ephl 1
y4eT 0cOOEHHOCTEH.

AtMocdepa sBISETCS CpeHoH, colepKamiedl rasbl M a’po30JiHM Pa3iIuYHON IioTHOCTU. [lpm
NPOXOXKICHUM uepe3 armocdepy IIOCKHH (POHT 3JIEKTPOMATHUTHOM BOJHBI HCIBITHIBAET
COOTBETCTBYIOILUE UCKAKEHHUS - IIPEIIOMIICHUE U PACCESHUE.

7. TpaccupoBKa JTydei yroJIKOBOTO peTpopeduiekTopa.

Heo6xonumo rpadguyuecku TOYHO MOCTPOUTH 3 3epKaIbHBIX OTPAXKEHUS Jyda OT rpaHeil yrojakoBOro
OTpakaTelis, MaJarollero ¢ HEKOTOPbIM OTKJIOHEHUEM OTHOCUTEILHO HOPMAJIH K IIEPEIHEN IPAHH.

8. Kitaccuduxanus Teneckonuueckux cucteM. AGeppanuu ONTHYECKUX CUCTEM, X BHUJBI U
CHOCOOBI YMEHBIIICHUS.

Paznensior Teneckonsl pepakTopsl U TenecKonbl-pedexkropsl. M Te u 1pyrue npusBaHbl paboTaTh
¢ OECKOHEYHO y/IaJeHHBIMU UCTOYHUKAMU, YTO OTJIMYAET UX OT (oTrorpaduyeckux 0ObEKTHBOB, TIe
Tpebyercs mpopaboTKa TITyOUHBI CIICHBI.
9. [lonHoe BHYTpeHHee oTpakeHue. Yrou bproctepa. OcoOEHHOCTH MOISIPU30BAHHOTO CBETA.
10. brok cxema nazepHOTO JIoKaTopa. biouHbIi pexxuM paboThI.

11. YerpoiicTBo "3emeHoro" nazepa, IpUMEHSEMOTO TSI KOHTPOJIST COCTOSIHUS aTMOC(epHI.

12. Onrtudeckne BOJIOKHA, HWX HCIOJIB30BAHUC B Ka4C€CTBC OJJICMCHTOB H3MCPUTCIBHBIX
CHUCTEM.

13. OcHOBHOE 3HEPreTUYECKOe ypaBHEHUE, 3aBUCUMOCTh BXOSIIMX B HETO MapaMeTpOB OT
XapaKTEPUCTUK IEMEHTOB JIOKAITMOHHON CHCTEMBI.

14. Texnuka 6€30MaCHOCTHU MIPH IOCTUPOBKE U IKCIUTyaTalllU Ja3ePHBIX JOKATOPOB.
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15. TBepnorenbHbIE, Ta30Bble, XUMUYECKUE, MOIYMPOBOJHUKOBBIE Ja3epbl — IMapaMeTphl,
oOnactu npuMeHeHusi. CBeTOUOIbI.

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

OcnosHnas tumepamypa

1. TapacoB B.B., Topmmna WN.I1., SxymenkoB O.I. CoBpemenHbIe MpOoOIEMbI ONTOTEXHUKH:
yuebHoe nocobue. - M.: MUNT'AuK, 2014. - 82 c.: ni.

2. Conomarnn B.A. MCcTOYHMKM W TPUEMHHMKM ONTHYECKOIO W3Iy4deHMs. Meroauueckue
yKa3aHMs K BBIOJHEHUIO JabopaTopHbIx padot. s crynentos IV kypca ®OIIL. / B.A. Conomarus,
W.II. Topmuna, B.A. [lunun. - MUNT'AuK, 2005. - 56 - TekcT: HEnocpeICTBEHHBIN.

Jlononnumenvuas numepamypa

1. Topmmua W.I1. BeiGop mpueMHUKA WU3ITy4YCHHUS NMPU TMPOCKTHPOBAHUU ONTHKO-AJICKTPOHHOTO
npubopa: yueonoe mocodbme. / W.II. Topmmnua, FO.I. SxymenkoB. - MUUT'AuK, 2017. - 58 -
978-5-91188-074-3. - TekcT: HEMOCPEACTBEHHBIM.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MUHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanmvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://iaaras.ru/ - UucTuTyT npukiiaanoii acrponomun PAH

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

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

CmemaHHbIN THIT
NHtepakTBHas MaHeN b - 1 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETONABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJHEHUS  pabOTBl  CTYAEHTY  TNpEAjaracTcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCBIBACTCS U PETYIUPYETCS:
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- MeTtoaudyeckuMHu peKOMEHAAIUSAMU 10 TUCIUIUINHE;
- MeTonuyeckuMi PEKOMEHIAIMSIMHU 10 OpPraHU3AIMKH CaMOCTOSTEIHLHOM pPabOThl CTYIACHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0POBBSl  AyAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl H3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlWi, BHIECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH IJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YIETOM O0COOCHHOCTEH MCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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