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 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
JTUCLUAINLIAHBI ACTPOHOMHUM U KOCMUYECKOM I'EOJIE3UU

«B1.B.05.71B.05.02 JIABEPHASI TEXHUKA JIJISI KOCMUYECKNUX UCCJEIOBAHUMN»
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): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

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

Mocksa, 2024
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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 | 11.12.2023, Ne
(baxynsrer YYEHOI'0 COBETA 7/23
¢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:

- U3y4eHHUEe MPUHLUIIOB PA0OTHI J1a3epHON TEXHUKH, UCTIOIB3YEMOIN B KOCMUUYECKON I€OE3HH;
- YMETh IPOBOAUTH Ta0APUTHBIE U SHEPTETHUECKUE PACUETHI JIA3EPHBIX JIOKAIIMOHHBIX CUCTEM;
- BJIAJICHHE METOJUKON pacyeTa MapaMeTPOB JIA3EPHBIX CUCTEM U3MEPEHUS PACCTOSHUM;

- YCTPOWCTB] M COCTaB NMPHOOPOB, BXOJAIIUX B CUCTEMBI Jla3epHoit Jokarun UC3 .

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[MIK-5 Cnoco0eH OCyIIeCTBIATh METPOJOTHYECKoe obecrieueHrne pa3paboTKu, MPOM3BOICTBA U
UCIBITAHUN TIPOAYKIIUN

[TIK-5.1 Beimomasier 0co00 TOYHBIC U3MEPEHUS JJIsl ONIPEACIICHHs] IeHCTBUTEIIbHBIX 3HAYCHHM
KOHTPOJIMPYEMBIX TTapaMETPOB

3name:
[1K-5.1/311 MeTonb! ¥ cpeacTBa U3MEPEHUN
Ymems:

[1K-5.1/Ym1 onpenensats METOMBI, CIIOCOOBI, CPEACTBA MPOBEACHUS N3MEPECHHUM
Braoems:

[1K-5.1/HB1 HaBbIKamMH OIpEACIICHHUS] JACUCTBUTEIBHBIX 3HAYCHUN KOHTPOIHPYEMBIX
apaMeTpoB IO pe3ysibTaTaM U3MepeHUil

[TK-5.2 BpImonHAET METPOIOTHYSCKUA HAA30p 3a COOTIONCHUEM TIPABUII M HOPM 00€CTICUCHUS
€IMHCTBA U3MEPEHUI, COCTOSIHUS U IPUMEHEHUSI CPEJICTB U3MEPEHHIM
3namu:

[1K-5.2/3u11 cymecTByromue npaBuia ¥ HOpMbI 0OECIICUCHHS SAMHCTBA H3MEPEHUS
Ymemns:

[1K-5.2/YM] mpoBOIUTH METPOJIOTHYECKUA KOHTPOJIb W HAIA30p 3a COOIIONCHHEM
IPaBUI U HOPM 00€CTIeUeHHs €TUHCTBA U3MEPEHU I

Braoems:

[1K-5.2/HB1 HaBbIKaM¥U IPUMEHEHUS CPEJICTB U3MEPEHUI

ITK-5.3 KonTponupyet 1 OOHOBIISIET ATAJIOHHBIE 0a3bl, TOBEPOYHOTO 0OOPYIOBAHMS U CPEIICTB
U3MEpPEHUI

3name:

[1K-5.3/3u11 sTanonnsie 6a3bl, MOBEpOUYHOE 00OPYIOBAHKE, CPEICTBA U3MEPECHHMS
Ymemns:

[1K-5.3/YM1 npoBOIUTH KOHTPOIIH TOBEPOYHOTO 0OOPYIOBAHUS U CPEACTB U3MEPEHUI
Braoems:

[1K-5.3/HB1 HaBbIKaMu KaJIMOPOBKHU, TTIOBEPKHU, OIICHKU MTOTPEITHOCTH
I1K-5.4 [ToBepsieT (kanuOpyeT) CI0XKHbBIE CPEACTBA U3MEPEHUI

3name:

Ne 000000979 Crpanutia 4 u3 14



[1K-5.4/312 MeTonuKy U cpesicTBa MOBEPKHU (KaTUOPOBKH) CPEACTB U3MEPEHHIMA
Ymems:
[1K-5.4/YM2 BBINONHATH MOBEPKY (PETYIMPOBKY) CPEACTB U3MEPEHHH C MPUMEHEHHUEM

paboyux STaJOHOB, CPEICTB MOBEPKHM W KATUOPOBKH B COOTBETCTBUM C METOAAMU
IIOBEPKHU

Braoems:

[1K-5.4/HB1 HaBbIKaM¥ MPOBEACHUS OBEPKH (PETYIMPOBKU) CPEICTB U3MEPEHUI

[IK-5.5 Pa3paGateiBacT KajeHAApHBIE IJIaHBI M TpaduKyd MPOBEACHHUS IOBEPOK CPEICTB
U3MEpPEHUI

3namu:

[1K-5.5/311 HOpMaTHBBI IPOBEICHUS TOBEPOK CPEICTB H3MEPECHUI

Ymemns:

[1K-5.5/YM1 panmoHanbHO pacupenesTh BpeMs M CHJIBI Ha TPOBEICHHUE ITOBEPOK
CPEICTB U3MEPEHUN

Braoems:

[TK-5.5/HB1 HaBBIKAaMH TOYHOCTH U HAJCKHOCTH B OPraHU3aUN PabOTHI

[IK-11 CrocobeH BBIMONHATH TMPO(ECCHOHANBHYIO ACATEIHHOCTh, CBA3AHHYIO C JKCIUTyaTaluen
HABUTAIIMOHHBIX CITyTHUKOBBIX CUCTEM M UX (YHKIIMOHAIbHBIX JOTOIHEHUN

I1K-11.1 Bemonuser ananu3 xapakrepucTiuk [ HCC u ux GpyHKIIMOHAIBHBIX TOTOJIHEHHUHA
3nams:
[IK-11.1/311 VYcTpoHcTBO Teone3ndYecKnX HWHCTPYMEHTOB M METOMABl BBITIOJTHEHUS
reo/Ie3NYECKUX U3MEPEHUI
Ymemu:
I[K-11.1/YM]1 BHIMOMHATS TECTUPOBAHHE, HWCCIEAOBAHMSA, IMOBEPKM U IOCTHPOBKH,
OKCIUTYaTallI0  T'€0JIe3UYECKUX, (OTOrPaMMETPUUYECKHX CHCTEM, TNpPUOOPOB U
MHCTPYMEHTOB, a3p0(POTOCHEMOYHOTO 000PYIOBAHHUS
Braoemy:

[MK-11.1/HB1 MeTonukoii TeCTUPOBAHUS U HCCIEIOBAHUS

[TIK-11.2 Beimonuser pacdet 3heMepuIHO-BpEMEHHON HH(POpMAITUH
3namo:
[IK-11.2/3u1 3Hath Teoputo nuxenus MC3
Ymemu:
[IK-11.2/YMm1 ymets npuMeHsSTH TeopHio nBuxenus MC3
Braoemy:

[IK-11.2/HB1 BnageTh HaBBIKAMU M METOAMKOW MPOTrHO3UpoBaHus Awkerns NC3

[IK-12 CrocoOeH BBIMOMHATH TEXHOJOTHYECKHUE ONEPAIlMH IO IOATOTOBKE MPEIIOKEHUN IS
MIPUHSATHS PEIICHUS, B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH ESITEIIbHOCTH

[1K-12.1 ®opmupyeTr u HampapisieT 3anpochl Ha MPENOCTaBICHHE NAaHHBIX (MH(POPMALUH),
[IOJlyYa€MbIX Ha OCHOBE HCIIOJIb30BAaHUS pE3yJbTaTOB KOCMMUYECKOH JESITENBHOCTH, B
MH(POPMALMOHHO-aHAIMTHYECKUE 1 MOHUTOPUHIOBBIE CUCTEMBbI Pa3IMYHBIX YPOBHEH

3nams:

[1K-12.1/302 mopsigok, permaMeHT ¥ oduIManbHbIe HOPMATHUBHBIE JOKYMEHTBHI JIJIst

(dbopMupoOBaHUs 1 HAIIPABIICHUS 3alIPOCOB Ha MPEJOCTABICHUE JaHHbBIX, MOTYYEHHbIX Ha
OCHOBE Pe3y/IbTaTOB KOCMHUYECKOH J1eATeIbHOCTH

Ymems:
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[IK-12.1/¥YM2 cocTaBnsaTh ouLInaNbHbIE 3aPOCHl Ha MOyYeHHEe KOCMHUYECKHUX JaHHBIX
B COOTBETCTBMM C YCTAQHOBJICHHBIMH TpeOOBaHMAMHU M HANpaBlsATh UX B
UH(POPMAITMOHHO-aHATUTHYECKUE 1 MOHUTOPHHIOBBIE CUCTEMBI

Braoemy:

[MK-12.1/HB2 HaBbIKaMU [€JIOBOM MEpPENUCKH W OQOPMIICHUS JOKYMEHTAIMH MJIst

B3aUMOJICHCTBYS C NOCTABIIMKAMM JAHHBIX U Oll€paTOpaMUd MOHMTOPUHIOBBIX CUCTEM
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

3namo:

[1K-12.2/312 metoas! c60pa, HEpBUUYHON 00pabOTKH, CUCTEMATU3aLIMU M KaTaIOTU3aluU
JAHHBIX, TOJIy9EHHBIX HA OCHOBE PE3YJIbTaTOB KOCMHUYECKOU e TEIILHOCTH

Ymemns:

[1K-12.2/YM2 BBITIONHATh KOMIUIEKCHYIO O0Opa0OTKYy KOCMHYECKUX T'eO/Ie3MIeCKUX
TAHHBIX, BKJIIOYAs UX MPpeoOpa3oBaHue B 3aJaHHbIC CUCTEMbI KOOPAMHAT.

Braoemy:

I[IK-12.2/HB2 HaBblkaMu pabOThI CO  CHEIUAIM3HPOBAHHBIM  TEOJE3MUYECKUM

MPOrpaMMHBIM OO€CTIeYeHHEM JIJIsi OOpabOTKM KOCMHUYECKUX MAaHHBIX, METOJAAMU HUX
BU3YaTH3AIHH

[T1K-12.3 BrimonHseT KOMIIEKCHBIN aHaIU3 JaHHBIX (MH(OPMAIMH), TTOJTYyYESHHBIX HA OCHOBE
MCIIOJIb30BaHUS PE3yJbTaTOB KOCMUYECKON JesITEIbHOCTH

3name:
[1K-12.3/3H2 MeTOIBI U TEXHOJIOTHHA KOMIUIEKCHOTO I'e€0AE3NYECKOTO aHAIN3a JaHHBIX
Ymems:

[IK-12.3/¥YM2  mpoBOAWTh  MaTeMaTHMYECKyl0  O0OpabOTKy W HMHTEPIIPETAIUIO
Te0/Ie3NICCKUX JAHHBIX JUTS PEIICHHS 3a]1a4 BBICIICH Te€OIe31H

Bnaoemw:
[IK-12.3/HB2  HaBbIKAaMM TPHUMEHEHHUS  CIEUUAIN3UPOBAHHOTO  MPOTrPAMMHOIO

oOecriedeHUs1 JUIsI KOMIUIEKCHOTO aHaJM3a M OLEHKM TOYHOCTH T€0Je3MYECKHX
U3MEPEHUN.

[IK-12.4 ®opmupyer HaOOpP BO3MOXKHBIX BapHaHTOB PEIICHHS HAa OCHOBE HCIIOIb30BaHUS
PE3yABTaTOB KOCMUYECKOH 1eATeIbHOCTH

3uame:

[1K-12.4/3u5 Metoasl W CHOCOOBI TEXHOJOTHYECKUX ONEpAMi 0 TOATOTOBKE
MPETIOKEHUHN JTsl TPUHSTHS pelIeHU B MPOPECCUOHATBEHOMN eI TEIbHOCTH

Yuvemo:

[MK-12.4/YM5 BBINOMHATH TEXHOJIOTHMYECKHE OMEPALMU IO TOATOTOBKE MPEAJIOKEHUN
JUTSI TIPUHSATHS pEIICHUs B TPo(eCcCHOHANBHON AeSITeTbHOCTH

Brnaoemw.:

[1K-12.4/HBS5 HaBbikamMu BBITIOJHEHUS TEXHOJIOTHYECKUX OTEPAIMA IO TOATOTOBKE
MPETIOKEHUN JUTsl MPUHATHS pelieHUs B MPOGECCUOHATLHOM IESITEIIbHOCTH

3. Mecto aucuumimHbl B cTpykrype OII

Huctumnuaa (Moxyns) b1.B.05./IB.05.02 «Jla3epHasi TeXHUKA ISl KOCMUYECKHUX HUCCIICIOBAHUI
OTHOCHUTCS K (hOPMHUPYEMOI ydacTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHH YacTU 00pa30BaTebHOM
IIPOrpaMMBbI U U3ydaeTcs B ceMecTpe(ax): 8.
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B npounecce wu3yyeHMs OUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.
4. O6beM auCUMIJIMHBI (MOYJIS1) M BUABI Y4eOHOH padoThI
xR
=
<
% & =
2 12 |8 |E |o S
3) 3) = B O 5
o) o) = = S O
Z 2 2 iz e, =
= = © S = 5
2ol A2 lo I8 =
Iepuon S5 EE|8 8|5 8|28 S0
ESlEn|ZE|3 8|8 8| EF
oOyueHus EF|EQCIEE|BE|E S zZ 5
=w = Qo E 5 =
< < = = 2 o
5 |E |2 | Q %
o [© 5 < ) g
S © |5 |& |3 5
=S Z
8 cemecTp 108 | 3 12 | 24 | 72 3auer
Bcero 108 3 [ 12 |24 | 72

5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

s | o
= ) CE % =
= = O g E =
< = < 5 = 5
& = = 1232
S| 8|2 |228
HaumeHoBaHue paszena, TeMbl ol e |2 |es =
O = = . < A
| 2|5 |285¢
s || & |gEE2
o S 3 O |ET s
= g % e |E 8 5 &
(] ~ < E < > P o
Q () o < 533 &
m | B |E |0 |BESdaE
Pa3nen 1. DineKTpoMarHuTHbIE 62 8| 12| 42| IIK-5.1
BOJIHbI I1K-5.3
Tema 1.1. PacnpocTpanenue 22| 4| 4| 14| IK-54
5JIEKTPOMATHUTHBIX BOJIH U [K-11.1
croco0b! (hOpMUPOBAHUS IIK-11.2
JMarpaMM HampaBiI€HHOCTH [1K-12.3
U3ITy4eHuUs
Tema 1.2. U3nyuarenu n 20 2 4] 14
MPUEMHHKH ONITUYECKOTO
U3ITy4eHuUs
Tema 1.3. JlazepHsle 20 2 4| 14
HU3MEPHUTENHLHBIC CHUCTEMBI B
KOCMHYECKOM Te0J1e3Uun
Pasznea 2. [lepcrniekTUBBI 46 4 12| 30| IIK-5.2
pa3BUTHS JIa3€PHOM TEXHUKHU IIK-5.5
Tema 2.1. DpdeKTHBHOCTD U 24| 2| 6| 16| IK-12.1
TOYHOCTb U3MEpPEHUN I1K-12.2
JIOKAIIMOHHOW CHUCTEMBI I1K-12.4
Tema 2.2. [IpuHUHMIIBI IOCTUPOBKU 22 2 6 14
ONTUYECKUX CHCTEM
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
Koumponupyemvie U/IK: 1IK-5.1 I1K-5.3 [IK-5.4 [IK-11.1 I[IK-11.2 [IK-12.3

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
Koumponupyemvie U/IK: 1IK-5.2 T[IK-5.5 [IK-12.1 [IK-12.2 [IK-12.4

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. B "nByHanpaBieHHOM" HMITyJIbCHOM JIA3€PHOM JaIbHOMEDPE JAIBbHOCTh €CTh PE3YJIbTaT
a - U3MEpPEHMsI BpEMEHHU PacIpOCTPAHEHHS UMITYJIbCA 10 CITyTHUKA U 00paTHO;
O - OLEHKM BEJIMYMHBl YIJIMHEHHUS HMIYJIbCAa IPU OTPAKEHUHM OT OOBEKTa JIOKAlMM B JBYX
HalpaBJICHUIX;
B - U3MEPEHUS BEIMYMHBI OCJIA0JIEHNS YHEPTUN UMITYJIbCA 32 BPEMS PACIIPOCTPAHEHMUS.
2. Yo Takoe KpyKoK Diipu?
a - pe3yabTaT JUQpaklnuu cBeTa Ha 00BEKTHUBE;
0 - n300pakeHue yJalleHHOTO HCTOYHUKA;
B - XapaKTepU3yeT JIOMYCK Ha IEHTPUPOBKY OOBEKTHBA.
3. Yem ommuaercs uaTepdepeHnus ot nudpaxiun’?
a - Tudpakuus 3TO pe3yabraT MHTEP(EpPEHLUH BTOPUYHBIX HMCTOUYHUKOB MPU IKPAHUPOBAHHH
U3ITYYCHHUS;
0 - COBEpIICHHO pa3HbIC SIBICHMUS;
B — CBET OrubaeT npensiTCTBHSL.
4. Yem ominyaercs oOHApyKEHHE CHUTHAJIa B HMITYJIbCHBIX JIA3€PHBIX JAJIBHOMEPAX C
3aMKHYTBIM LIUKJIOM M C BBICOKOI YaCTOTOM MOBTOPEHHS UMITYIILCOB?
a - B 3aMKHYTOM pEXHME JETEKTOp MOXKET PErucTpPUpOBaTh JIIOOYI0 SHEPIHI0O HMPUHUMAEMOTO
CHTHAJIa, a B YaCTOTHOM - TOJIbKO KBaHTaMH;
0 - B 3aMKHYTOM pEXHME TIPOUCXOAUT AMIUIMTYIHOE JETEKTHPOBAHHWE, a B YACTOTHOM -
KOppeIsuOHHAsE 00paboTKa;
B - HUYEM HE OTIMYACTCH.
5. Uro mpeoOpaszyeT onTudeckas cucrema?
a - paJycChl IPUXOJAIINX BOIHOBBIX (DPOHTOB;
0 - JUIMHY BOJIHBI IPUXOJAIIETO U3ITyUeHMS,;
B - BpeMsI IPUX0/1a ONITUYECKOTO CUTHAIA.
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6. B uem 3akmtouaercs Teopust Makca Ilnanka?

a - DHEePrus U3TydaeTcs MOPLUUIMH;

0 - SHEeprus U3JIy4aeTcs HEMPEPHIBHO;

B - DHEPTHUA U3ITy4aeTcs MO0 3aJI0KEHHOU IporpaMMe.
7. I3 4ero coCTosAT pe30HATOPHI J1a3epoB?

a - U3 3epKal;

0 - U3 aKTUBHBIX KPUCTAIJIOB;

B - U3 MMOI0OPAaHHBIX AHadparm.

8. Uem BHyTpeHHUH (H0TO3(H(HEKT OTIUIACTCS 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.

9. B ogHO37EKTPOHHOM peXMME padOTHI Ja3€PHOTO TaTbHOMEpPA
a - BCE OTBETHBIC UMITYJIbCHI MOJTyYaloTCs mpeodpa3zoBanueM 1 ¢potoHa B 1 31eKTpoH;
0 - BEpOSATHOCTh BBICBOOOXKACHUS IBYX (POTOIIEKTPOHOB B (HOTOKATOZE MaJa;

B - PETUCTPUPYEMOE BPEMS paCIpOCTPAHEHHUSI UMITYJIbCA 3aBHCUT OT SHEPTHH CUTHANA

10. K u3meneHunto kakoro (pakTopa 4yBCTBUTENICH JIA3EPHBIN THPOCKOT?

a - K TIOBOPOTY;
0 - K mapayuIeIbHOMY IIEpEeHOCY;
B - K CKOPOCTH I€pPEMEIICHUSI.

11. Kak 1omKHBI OBITH OpPUEHTUPOBAHBI ONITUYECKUE OCH MPUEMHON 1
nepesaronieil ONTHYECKUX CUCTEM B JIa3€PHBIX JIOKATOPax B CIAEASIIEM peKUMe paboThI?
a - JIOJDKHBI OBITH MapasijieNibHbI,

0 - JOJDKHBEI COBMEIATLCS;
B - JIOJKHBI OBITH Pa3HECEHBI HA BEIMYMHY, PaBHYIO abeppaii CKOPOCTH.

12. KakoBo Ha3HaueHHE MAasKOB B KOCMHUYECKUX JIA3€PHBIX CHCTEMaxX IpHEMa U Mepeaaqyu
uHpopmanuu?

a — IMOMCK M 3aXBar 1IeJy;
0 — nepenavya nHpoOpMaLny;
B — aBapuifHas MOJCBETKA /Il PEMOHTA.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, 3auem

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

Bonpocsl/3ananus:

1. KorepeHTHOCTh, MOHOXPOMATUYHOCTH, TOJSPU3AIMS  AIEKTPOMATHUTHBIX  BOJIH.
NuTtepdepentius cBeToBbIX BoiH. Judpakius. Yaer nudpakimoOHHBIX SBICHUH.

BounHsl — pacnipocTpasstoniyecs kojaeOaHus.
2. [IpyHIMNIBI TOCTPOEHMSI CBETOAIbHOMEDPOB. IlorpemnocTn n3mMepeHuil.
CaeTomanbHOMEDBI Pa3INYarOTCs 10 IMPUHLUITY ITOCTPOCHUS: UMITYJIbCHBIE JIA3EPHBIE JaJIbHOMEDHI,

(hazoBbie CBETO/IAJILHOMEPHI, c KOTE€PEHTHBIM JETEKTUPOBAHUEM (reTepoMHHBIE),
UMITYJIbCHO-(a30BkIE, JATbHOMEPBI-PEIIUPKYIISTOPBI, JaTbHOMEPHI- PEIHPKYISATOPHI,
npodunorpadml.

3. ®oronpuemuuku Ha MOII ctpykrypax, [13C marpuipl. XapakTepUCTUKH COBPEMEHHBIX
(hOTOTIPUEMHHUKOB.

B mpuemnukax wa MOII (MeTaii-oKHUCEI-TIPOBOAHMUK) CTPYKTYpax HCIONB3YEeTCS CUUTHIBAHUE,
XpaHeHUEe U NMePeHOC 3apsAI0B B OTAEIbHBIX sTUEHKaX MaTPHUIIBL.
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4. Bunumblii, MHQpaKpacHbIi M paaMoOaMana3oH crekrpa. llpemmymiecTBa BHUIMMOIO
Jana3oHa CIEeKTpa.

Pa3zpaboTka KBaHTOBO-ONTHYECKMX CHCTEM Belach IyTeM IOCTENEHHOTO IMepexoja OT CUCTEM
panuoauana3oHa K ONTHYECKOMY JMana3oHy, 00JaalonieMy psiioM IPEeuMYIIeCTB — KOMIAKTHOCTb
anmaparypsl, y3KME€ JHarpaMMbl  HAlpaBJICHHOCTH  H3JIyYEHUS, IIOMEXO3aLIUILIECHHOCTD,
HEIPEB30UICHHAsA TOUHOCTb.

5. ®oroapdexr, ero Bunmpl. Dotomuoabl, (HOTOIIEKTPOHHBIE YMHOXKHMTEIH, NPUHIIUIIBI
pabotbl, o0nacTu mpuMeHeHus. JIaBuHHBIE (POTOAMOIBL.

®otorddexr ObBaeT BHEIIHUM U BHYTPEHHMM. Pa3HuIla COCTOMT B TOM, NOKHIACT JIU
BBICBOOOXKJICHHBIM (DOTOINMEKTPOH TMpenenbl (OTOKaToAa WM IMPHUXOAUT B JBWKCHHE B HEM.
[Mpuammn paboter GoTodnekTpoHHOro ymHOXuTenss (PDY) cocroutr B (HOPMUPOBAHUU JTABUHBI
SNIEKTPOHOB HA MAacCHBE IUHOMOB, PACIOJIOKEHHBIX 3a Jauadparmoil, orpaHuyuBaromeil coop
ANIEKTPOHOB C KaTtona. JlaBMHA pasroHseTcs MOoA JEHCTBUEM 3JIEKTPUUYECKOTO IMOJIS, CO3IaHHOTO
pa3HHIIeH MOTEHIIMAIOB HA KaXI0M dTare yMHOXeHus1. @DY paboraeT B pexHMe cueTa eIMHUYHBIX
¢doroanekrpoHoB. CPOPMUPOBAHHBIN 3IMEKTPUUECKUN aHAIOTOBBIM CUTHAJ MPOXOIUT IOPOTOBOE
JIETeKTUPOBAHUE TAaKMM O0pa3oM, YTOOBI MaKCHMH3UPOBATH YHUCIO PETHCTPHPYEMBIX COOBITHA,
BBI3BAHHBIX CUTHAJIBHBIMH (DOTORNIEKTPOHAMHU, TPU 3TOM MHUHUMH3HPOBATH YHCIO IIIYMOBBIX
COOBITHI, BEI3BAHHBIX TEIJIOBBIMU (IYKTYallUsMHU.

6. lnppakioHHbIE OTpaHUYCHHS, KPY>KOK DHpH.
SABnenue qudpakuu COCTOUT B OTHOAHUU CBETOBOM BOJTHOM MPENATCTBUH.
7. CBOOOIHBIE U BBIHYKICHHbIE KoJieOaHus1. BOHBI — pactipocTpaHsomuecs Koneoanusl.

[IpuBecTn mpuMepbl CBOOOAHBIX KOJICOAHUH PA3TMIHOTO MTepro/a (0T TATaKTHIECKOTo MaciTada 10
aTOMapHOTO) ¥ BBIHY)KJICHHBIX, T. €. KOJICOAHUSI CHCTEMBI 1101 BO3ICHCTBHEM BHEIITHUX CHII.

8. Orpaxxenue u npenomiieHue. Popmynsl Openens. 3akon CHemnyca.
I'padmueckn n300pa3uTh MU3MEHEHHE BOJHOBOTO (DPOHTA B MPOLIECCE OTPAXKECHHUs / MPETOMIICHHS
IIPU IPOXOXKJCHUHU TUIOCKOTO pasziena AByX Cperl.

9. 3Be3gHas KanMOpOBKAa YINIOBOW CHCTEMBI KOOPIMHAT, XPAaHUMOW MNPEIM3HOHHBIMHU
JaTYMKaMU UCTIOTHUTEIbHBIX OCEH.

B kBanrtoBo-onTHueckux cucreMax (KOC), xpaHsamux cucreMy KOOpPIMHAT C HEMOCPEICTBEHHBIM
OTCYETOM IO JJaTUYMKaM HCIOJIHHUTEIBHBIX Ocei omopHo-noBopoTHoro ycrpoiicrsa (CK mpusoga),
BO3HUKAeT 3aJjaua YCTAHOBJIEHMSI B3aMMHO-OJHO3HAUHOIO COOTBETCTBHUS MEXKAY IOKa3aHUSIMU
JaTYUKOB YIIOBBIX KOOPAMHAT W MCTUHHOM CHUCTEMBI KOODAMHAT, IMPUBA3aHHON K BHUIUMBIM
MIOJIOKEHUSIM 3BE€3]1 OTIOPHOI'0O KaTaJora.

10. JIa3epHble TMPOCKOIIBI, IPUHIMI AEHCTBUS. BOIOKOHHBIE J1a3epHbIE TUPOCKOIIHI.
11. FOcTipoBKa ONTUYECKUX JOKATOPOB, OCHOBHBIE TPEOOBaHUSI.

12. KoppensronHast 00pa00TKa CUTHAJIOB B OTHOZJIEKTPOHHOM PEXHUME PaOOTHI.
13. UnTephepomMeTpsl, UX THUIIBI U 0OJACTH TPUMEHEHHUS.

14. ®oros ek, ero BUABIL.

15. AnanTuBHBIE CUCTEMBI U UX IPUMEHEHUE.

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

Ocnoenas tumepamypa

Ne 000000979 Crpanuria 12 u3 14



1. TapacoB B.B., Topmmna WN.I1., SxymenkoB O.I. CoBpemenHbIe MpOOIEMbI ONTOTEXHUKH:
yaebHoe mocobue. - M.: MUUT'AuK, 2014. - 82 c.: un.

2. Conomarnn B.A. MCcTOYHMKM W IPUEMHHMKM ONTHYECKOIO W3IydeHMs. Meroaudeckue
yKa3aHMs K BBIOJHEHHUIO JabopaTopHbIx padot. st crynentos IV kypca ®OIL. / B.A. Conomarus,
W.II. Topmuna, B.A. [lunun. - MUNT'AuK, 2005. - 56 - TekcT: HenocpeICTBEHHBIN.

Jlononnumenvuas numepamypa

1. Topmmua W.I1. Beibop mpueMHUKA WU3ITy4CHHUS MPU MPOCKTHPOBAHUU 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 «MHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanmbix
He ucnonb3yrores.

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

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

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

He ucnonb3yercsi.

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

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

CmemaHHbIN THIT
NHtepakTBHAs MaHeN b - 1 WT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILINHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOJIHSATH TOMAIIIHNE
paboThI O YKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. J[ns
Ooilee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  NpEeAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;

- MCTOI[I/I‘-ICCKI/IMI/I peKOMeHI[aI_[I/IHMI/I 10 0pFaHI/I3aI_[I/II/I CaMOCTOfITeJ’IBHOﬁ paGOTBI CTYI[CHTOB
MUNTAUK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-o0pazoBarenbHoi cpene (DMOC) yausepcurera. UHAMBHU YA bHbIE 3aJaHHS
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noAOUpPAOTCsl B aJaNTUPOBAHHBIX K OTPAaHHUYCHHSM 370pOBbs (GopMax (MMCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIMII C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/{OPOBBSI.

Pabodass mporpamMMa AMCHIUIUIMHBI U1 WHBAJIUAOB U JIUI] C OIPAaHHYCHHBIMH BO3MOXXHOCTSIMH
37I0POBbsI pa3padaThiBaeTCsl MHANBUAYAIBHO C YI€TOM OCOOCHHOCTEH MCUXO(DU3UMIECKOTO Pa3BUTHS,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBBSI TAKMX O0YYaOIITIXCS.
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