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 24 MapTa 2025 .

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'og Habopa (mpuema Ha obydenwue): 2025

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

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

MockBa, 2025
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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 | 18.03.2025, Ne 2
(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:

- 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-5.1/3u11 MeToas! u cpeacTBa U3MEpEHUN
Ymems:

[TK-5.1/Ym1 Onpenensite METOIBI, CIIOCOOBI, CPEICTBA MPOBEACHUS U3MEPEHUN
Braoems:

[1K-5.1/HB1 HaBbikamu ompenencHusi JACUCTBUTENBHBIX 3HAYCHHH KOHTPOJIUPYEMBIX
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-5.2/3u1 CymecTByroniyie npaBuia U HOpMbl 00eCTIeUeHUs eIUHCTBA U3MEPEHUS
Ymemns:

[1K-5.2/Ym1 TIpoBOmuUTh METPOJIOTHUECKHWN KOHTPOJb WM HAI30p 3a COONIOICHUEM
IPaBUI U HOPM 00€CTIeUeHHs €TUHCTBA U3MEPEHU I
Braoems:

[1K-5.2/HB1 HaBblkaMu IpUMEHEHUS CPENICTB U3MEPEHUN

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

3name:

[1K-5.3/3u1 Dranonneie 6a3bl, MOBEPOYHOE O0OPYIOBAHUE, CPEICTBA U3MEPEHUS
Ymemns:

[1K-5.3/Ym1 TIpoBOomuTh KOHTPOIIH TOBEPOYHOTO OOOPYIOBAHUS M CPEACTB U3MEPEHUI
Braoems:

[1K-5.3/HB1 HaBbikamMu KaTMOpOBKH, TTIOBEPKHU, OTICHKU MTOTPEITHOCTH

I1K-5.4 [ToBepsieT (kanuOpyeT) CI0XKHbBIE CPEACTBA U3MEPEHUI
3uamo:
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[1K-5.4/312 MeToauku 1 cpeacTBa NOBEPKH (KaTMOPOBKU) CPENICTB M3MEPEHUN
Ymems:
[1K-5.4/YM2 BBINOmHATH MOBEPKY (PETyIHPOBKY) CPEACTB U3MEPEHUH C MPUMEHEHUEM

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

Braoems:

[1K-5.4/HB1 HaBblkamu npoBeACHUS TOBEPKH (PETYINPOBKU) CPEICTB U3MEPEHUN

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

3namu:

[1K-5.5/3u11 HopmaruBbsl mpoBeneHHsI TOBEPOK CPEACTB U3MEPEHUI

Ymemns:

[1K-5.5/Ym1 PamumonHanbHO pacmpeneisiTh BpeMs W CHJIbl Ha TPOBEJACHUE IOBEPOK
CPEICTB U3MEPEHUN

Braoems:

[TK-5.5/HB1 HaBbikamM¥ TOYHOCTH U HAJACKHOCTH B OPraHU3alUU PaOOThI

[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:

ITK-11.1/HB1 MeTonukoii TeCTUpOBAaHUS U UCCIICAOBAHUS

[TIK-11.2 Beimonuser pacdet 3heMepuIHO-BpEMEHHON HH(POpMAITUH
3namo:
[IK-11.2/3u1 3nars Teoputo nemxenus MC3
Ymemu:
[K-11.2/YMm1 YMeTs npumensats Teoputo aprxeHus 1C3
Braoemy:

[IK-11.2/HB1 BnaneTs HaBBIKaMU ¥ METOAMKOM MpOorHo3upoBanus ApkeHus C3

[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-12.1/3u2 Tlopsimok, permamMeHT U OQUIMaIbHbIE HOPMATHUBHBIE TOKYMEHTHI IS

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

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

Ne 000005712 Crpanutia 6 u3 14



Hucuunnuna (moxyns) b1.B.05./1B.05.02 «JlazepHas TexHHMKa IS KOCMUYECKHUX HCCIEAOBAHHIN)
OTHOCHUTCS K (hOPMUPYEMOU ydacTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHHW YacTU 00pa30BaTebHOM
IIPOrpaMMBbl U U3ydaeTcs B ceMecTpe(ax): 8.

B nmpomecce wum3ydeHMss AMCUMIUIMHBI —CTYAE€HT TOTOBUTCS K PEIICHHIO THUIOB 3aaad
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
= ; S 8 e
= | 8| 8288
S
HaumeHnoBanue pa3nena, TeMbl o 2 2 |2 S =
t 5| 2l525¢
S| 2|2 |2EEE
o S| = O |[EE 28
o = & Q 2 90 B &
) 2 < = |s 2253
O [} o < 53 30 &
R R |FE |0 |Esac
Pa3gesn 1. DnekTpoMarHuTHbIE 62 8| 12 42| IIK-5.1
BOJIHBI [IK-5.3
Tema 1.1. Pactpoctpanenue 22| 4| 4| 14| IIK-54
AJIEKTPOMArHUTHBIX BOJIH U IK-11.1
crnocoObl hopMUpOBaHUS I1K-11.2
JMarpamMM HarpaBIeHHOCTH [K-12.3
U3ITY4YCHUS
Tema 1.2. U3nyuarenu n 20 2 4| 14
MIPUEMHHUKH ONTHYECKOTO
U3ITY4YCHHUS
Tema 1.3. JlazepHbie 20 2 41 14
U3MEPUTEIIbHBIE CUCTEMBI B
KOCMHYECKOH I€0JIe€3UN
Pasnean 2. [lepciekTUBBI 46 4| 12 30| IIK-5.2
Pa3BUTHSA JIa3€PHON TEXHUKH [IK-5.5
Tema 2.1. DpdekTHBHOCTL U 24| 2| 6| 16| IK-12.1
TOYHOCTb U3MEPEHUI IK-12.2
JIOKAlIMOHHOW CHUCTEMBI [1IK-12.4
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Tema 2.2. [IpuHIMIBI FOCTUPOBKH 22 2 6| 14
ONTUYECKUX CUCTEM

Hroro 108 12 24| 72

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

Pazoen 1. dnekmpomazHumnuole 601HbBL

Tema 1.1. Pacmpocmpanenue 21eKMpOMACHUMHBIX BOIH U CHOCOObL OpMUPOBAHUS OUASDAMM
HANpaeieHHOCMU U3y4eHus

VYpaBHenust MakcBenia, BOJIHOBOE ypaBHEHUE. KOrepeHTHOCTh, MOHOXPOMAaTHYHOCTb, MOJSIPU3ALIHS
ANIEKTPOMAarHUTHBIX BOJH. VHTepdepeHius cBeToBbIX BONH. Judpakius. Yder audpakinOHHBIX
apieHnii. IIpunnun [roirenca-®Openens. Illxana  2yIeKTpOMarHUTHBIX  BOJIH.  Buaumsii,
MH(pPaKpacHbII W pajnoauana3oHbl crekTpa. llpemmyliiecTBa BHIMMOIO JHara3oHa CHEKTpa.
PacnipocTpaHeHue 31eKTpOMarHUTHBIX BOJIH B aTMocdepe.

Otpaxxenne u mnpenomnenue. Dopmynsl Ppenens. 3akoH CHemnumyca. IlonHoe BHyTpeHHee
orpaxkeHue. Yron bprocrepa. [loctpoenne n3o0pakeHui, TEIECKOMUIECKUE CUCTEMBL. [ abapuTHBIH
pacyer onTHYECKUX cucTeM. JuppakiMOHHbIE OrpaHUYeHUs, Kpyxok Oipu. Kiaccuduxanms
TEJIECKOIMYECKUX CUCTeM. Abeppali ONTHYECKUX CHCTEM, MX BUIBI U CIOCOOBI YMEHBIICHUS.
KOcTupoBKa ONTHYECKUX CUCTEM U HEOOXOAMMBbIE TPeOOBaHUSI.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 1.2. H3nyuamenu u npueMHUKU ONMu4ecKo20 Uny4eHusl

Teopust uzmyuenust abcomoTHo yepHoro Tena. Teopus Makca [1nanka. [Tonsitie 06 sHEpreTHUeCKUx
cocTosiHUSAX. MeTacTaOuiIbHbIe YPOBHH, HHBEPCHAs HACEICHHOCTh. YCIIOBHE T'€HEpPAIlMH CBETOBBIX
BOJIH B Jazepax. Buael pe3oHaTopoB, MOIYISILMS M3IydeHMs.  |BEpIOTENbHbBIE, Ta30BHIE,
XMUMUYECKHE, TOIYHIPOBOJAHUKOBBIE Ja3epbl — MapaMeTphl, 00JacTh NpUMEHEHUs. BoloKoHHbIE
na3epsl. CBETOIUOBI.

®otorddext, ero Buasl. DoToaMonbl, (POTOIIEKTPOHHBIE YMHOXHUTENH, MPUHIUIBI PabOTHI,
obnmactu mpumeHeHus. JlaBuHHbIEe (hoTomMOABL. D(H(HEKTUBHOCTH (POTONPUEMHHKOB, BPEMEHHBIE
napameTsl. [IpueMHUKH WHpPaKpacHOro AMana3zoHa, BUIAMKOHBL. PortompuemMHukd Ha MOII
cTpykrypax, I13C marpuipl. XapakTepuCTUKHA COBPEMEHHBIX (POTONPHUEMHHKOB

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 1.3. ﬂa3eprze usmepumeibHble CUCmMembl 6 KOCMU4ecKoli eeode3uu

bnok cxema nazepHoro nokaropa. OCHOBHOE SHEPreTHUECKOe YpaBHEHHE, 3aBUCUMOCTb BXOJSIINX B
HEro mapaMeTpoB OT XapaKTEPUCTUK FIEMEHTOB JIOKAIIMOHHOM cUCTeMBI. JIa3zepHble oTpaxarenu, ux
XapaKTEepPUCTUKH, 00JACTH MPUMEHEHHUs. YUeT CKOPOCTHBIX abeppauuii. MeTon BpeMeHHBIX BOPOT U
PEKUM HAKOIUICHHUS CUTHaja. XapaKTePUCTHKU COBPEMEHHBIX JIOKAI[MOHHBIX CHCTEM. AJTOPUTM
paboTHI Ja3epHbIX CUCTEM IpHeMa U nepenadn nHdopmanuu. TaxeoMeTpbl Al HA3eMHOM Teoe3UH,
METOJ] TOCTPOCHHUS TPEXMEPHBIX TOIOIPaAMM.

WuTtepdepomerprl, ux TUMNBI U 00JacTu npuMeHeHUs. ONTHYECKHe BOJOKHA, UX MCIOJIb30BaHUE B
KaueCTBE OJJIEMEHTOB MW3MEPHUTEIbHBIX cHUCTeM. JlazepHble THUPOCKOMbI, MPUHIMI JACHCTBUS.
BonokonHble na3epHble THPOCKOIBL. Vcronb30BaHne Ja3epHbIX THPOCKOMOB B CUCTEMaX HaBUTaLUU
U UX XapaKTEePUCTUKH.
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Texymuii KOHTPOJIb
Bun (popma) konTpoms

[TpakTuueckas padora

Pazoen 2. Ilepcnexkmuevt pazeumus 1a3epHoil mexXHUKU

Tema 2.1. Dgpgpexmusrnocms u moYHOCMb USMEPEHULL TOKAYUOHHOU CUCTHEMbL

HcTopus pa3BuTHs CBETOAATLHOMEPOB U COBPEMEHHbBIE BOSMOKHOCTU. AJJAalITUBHBIE CUCTEMBI U UX
npuMeHenue. MiHTerpanbHas onTuka, MpUMEHEHNE CBETOBOJIOKOH. [IoHATHE 0 HAHOTEXHOIOTHSIX.
Hcrtopusi pa3BuTHsS M COBPEMEHHBIE BO3MOXHOCTU. AJANTHBHBIE CHUCTEMbl U UX MPHUMEHEHUE.
WuTerpanbHasi onTHKa, IPUMEHEHHE CBETOBOJIOKOH. [IoOHATHE 0 HAHOTEXHOIOTUSIX.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

[TpakTuueckas padora

Tema 2.2. Ilpunyunst 1ocmupo6Ku ONMUYecKux cucmem

Abeppartiusi CKOpOCTH U €€ y4deT npu jaszepHoit tokanuu MC3. Bennunaa abepparuu B 3aBUCUMOCTH
ot opbutet MC3. KOcTupoBKa ONTHYECKUX JIOKATOPOB, OCHOBHBIC TpeOOBaHMS. AIIMaparypa H
METONIbI. YYeT MepeoTpaKeHU, X BIMSHUE Ha PabOTy Jia3epHOro Jiokaropa. Bumer abGepparuii
ONTUYECKUX CHUCTEM, METOAbl MX YMEHBIICHHUA. ACTUTMATU3M, NMPUYUHBI U CIeACTBHs. TexHHKa
0€30MMacHOCTH MPHU IOCTUPOBKE U IKCILTyaTaIlUH JIA3€PHBIX JIOKATOPOB.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  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
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHusa «MOCKOBCKHI TOCYJapCTBEHHBIN YHHBEPCUTET T'€OJE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTALUN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTH M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (enepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTelbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 8 cemecmp.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. dnekmpomazcHummwle 801HbL
Konmponupyemvie U/K: I[IK-5.1 I1IK-5.3 IIK-5.4 IIK-11.1 [IK-11.2 IIK-12.3
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Tema 1.1. Pacmpocmpanenue >1eKMpOMACHUMHBIX BOIH U CHOCOOLL HOpMUPOBAHUS OUASDAMM
HANpaeIeHHOCMU U3y4eHus

®dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. IToctpoenune n3o0pakeHusI MpeaMeTa.

Tema 1.2. Hznywamenu u npuemMHuky ONMu4ecko20 usny4eHus
dopma KoHTpoIs1/o1leHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. PacueT onTU4ecKoil CUCTEMBI, YAOBIETBOPSIOLICH 3aJaHHBIM TPEOOBAHUSAM

Tema 1.3. Jlazepnvie uzmepumenvHovle CUCTEMbl 8 KOCMUYECKOU 2e00e3Ull
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Pacder koxddummeHTa nperoMIICHHS TUICHKHA, HAaHECEHHOW MOBEpPX CTEKJA, C IEbI0
MOJTyYEHUs] ONITUYECKOW CUCTEMBI, MOIVIOLIAIONIEeH U3ITydeHrEe IPU ONPEeAeSIEHHOM UIMHE BOJIHBI.

Pazoen 2. Ilepcnexmuevt pazeumus 1a3epHoil mexHUKuU
Konmponupyemvie M/IK: 1IK-5.2 T[IK-5.5 [IK-12.1 [IK-12.2 [IK-12.4

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

1. Pacuer »HepreTHYeCKoro MOTEHIMANA Ja3€pPHON JIOKAIMOHHOM CHUCTEMBI IIPH 3aJaHHBIX
rapameTrpax JOKaropa U LeJIH.

Tema 2.2. IIpunyunsvl iocmuposku ONMuYecKux cucmem
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. B "nByHanpaBieHHOM" HMITyJIbCHOM JIA3€PHOM JaIbHOMEPE JAIBbHOCTh €CTh PE3YJIbTaT
a - U3MEPEHMsI BpEMEHHU PacIpOCTPAHEHHs UMITYJIbCA 10 CITyTHUKA U 00paTHO;
O - OLEHKM BEJIMYMHBl YIJIMHEHHS HMIYJIbCAa IPU OTPAKEHUHM OT OOBEKTa JIOKAlMM B JBYX
HalpaBJICHUIX;
B - U3MEPEHUS BEJIMYMHBI OCJIA0JIEHNS YHEPTUN UMITYJIbCA 32 BPEMS PACIIPOCTPAHEHMUS.
2. Yto Takoe KpyKoK Diipu?
a - pe3yabTaT JUQpakiuu cBeTa Ha 00BEKTHUBE;
0 - n300pakeHue yJaleHHOTO HCTOYHUKA;
B - XapaKTepU3yeT JIOMYCK Ha IEHTPUPOBKY OOBEKTHBA.
3. Yem ommuaercs uaTepdepeHnus ot audpaxiun’?
a - TUdpakuus 3TO pe3yabraT MHTEP(EpPeHLUUH BTOPUYHBIX HCTOUYHUKOB MPU SKPAHUPOBAHHH
U3ITYYCHUS;
0 - COBEpIICHHO pa3HbIC SIBICHMUS;
B — CBET OrubaeT npensiTCTBHSL.
4. Yem ominyaercs oOHApyKeHHE CHUTHAlIa B MMITYJIbCHBIX JIA3€PHBIX JAIBHOMEPAX C
3aMKHYTBIM LIUKJIOM M C BBICOKOI YaCTOTOM MOBTOPEHHS UMITYJILCOB?
a - B 3aMKHYTOM pEXHME JETEKTOp MOXXET PErucTpPUpOBaTh JIIOOYI0 SHEPrHI0O MPUHUMAEMOTO
CHTHAJIa, a B YaCTOTHOM - TOJIbKO KBaHTaMH;
0 - B 3aMKHYTOM pEXHME TIPOUCXOAUT AMIUIMTYIHOE JETEKTHPOBAHHWE, a B YACTOTHOM -
KOppeIsuOHHAsE 00paboTKa;
B - HUYEM HE OTIMYACTCH.
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5. Uro mpeoOpaszyeT onTudeckas cucrema’?
a - painychl IPUXOASIIUX BOIHOBBIX ()POHTOB;
0 - AJTMHY BOJIHBI MPUXOJSIIETO U3ITyUEHUS;
B - BpeMs MIPUX0Ja ONTHYECKOTO CUTHAIA.
6. B uem 3akmtouaercs Teopust Makca Ilnanka?
a - DHEePrus U3IydaeTcs MOPLUUIMH;
0 - SHEprust U3JIy4aeTcs HEMPEPHIBHO;
B - BHEPTHUA U3ITy4aeTcs MO0 3aJI0KEHHON IporpaMMe.
7. I3 4ero cocTosAT pe30HATOPHI J1a3epoB?
a - U3 3epKal;
0 - U3 aKTUBHBIX KPUCTAILJIOB;
B - U3 MMOI0OPAaHHBIX AUadparm.

8. Uem BHyTpeHHUH (0TO3(H(HEKT OTIUIACTCS OT BHEIIHETO?
a - mpy BHyTpeHHEM (HOTOd(DPEeKTe AEKTPOHBI HE BBIXOIAT HAPYKY;
0 - mpu BHyTpeHHEM (oTodh(DHEKTe packaduBaeTCs KPUCTALTHYECKAs
pelIeTKa MoJynpOBOJHHKA;

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

9. B ogHO37EKTPOHHOM peXMME pabOTHI JJa3epHOTO TaTbHOMEpPA
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

10. K u3meneHunto kakoro (paktopa 4yBCTBUTENICH JIA3EPHBINA THPOCKOM?

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

11. Kak m10omKHBI OBITH OpPUEHTUPOBAHBI ONITUYECKUE OCH MPUEMHON 1
nepesaronieil ONTHYECKUX CUCTEM B JIa3€PHBIX JIOKATOPax B CIAEASIIEM peKuMe paboThI?
a - JIOJDKHBI OBITH MapasijieNibHbI,

0 - JOJDKHBEI COBMEIIATHLCS;
B - JIOJKHBI OBITH Pa3HECEHBI HA BEIMYMHY, PaBHYIO abeppairi CKOPOCTH.

12. KakoBo Ha3HayeHHE MasKOB B KOCMHUYECKUX JIA3€PHBIX CHCTEMaxX IpHEMa U Mepeaaqyu
uHpopmanuu?

a — IMOMCK M 3aXBar 1IeJy;
0 — nepenavya nHpoOpMaLuy;
B — aBapuifHast 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.
Nutepdepennius cBeToBbIX BoiH. Judpakius. Yaer nudpakimoOHHBIX SBICHUH.

BounHsl — pacnipocTpasstoniecs kojaeOaHus.
2. [IpyHIMIBI TOCTPOEHMSI CBETOAIBHOMEDPOB. IlorpeminocTn n3mMepeHuil.
CaeTonanbHOMEPBI Pa3IMYarOTCs 10 MPUHLUITY TOCTPOCHUS: UMITYJIbCHBIE JIA3EPHBIE JaJIbHOMEDHI,

(hazoBbie CBETO/IAJILHOMEPHI, c KOT€PEHTHBIM JETEKTUPOBAHUEM (reTepoMHHBIE),
UMITYJIbCHO-(a30BkIE, JATbHOMEPBI-PEIIUPKYIISTOPHI, JaTbHOMEPHI- PEIHPKYISATOPHI,
npodunorpadml.
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3. ®oronpuemMHuku Ha MOII crpykrypax, I13C Marpuibl. XapakTepuCTUKH COBPEMEHHBIX
(hOTOIPUEMHUKOB.

B npuemnukax Ha MOII (MeTann-okHCen-IPOBOJHUK) CTPYKTYypax HCIOJIb3YyETCS CUHUTBHIBAHUE,
XpaHEHUE U NEPEHOC 3apsAI0B B OTAEIbHBIX SIUEHKAaX MAaTPHUILBL.

4. Bunumblii, MHQpaKpacHbIi M paaMoOaMana3oH crekrpa. llpemmyiiecTBa BHIMMOIO

JMana3oHa CIEeKTpa.
Pa3zpaboTka KBaHTOBO-ONTHYECKMX CHCTEM Belach IMyTeM IOCTENEHHOTO IMepexoja OT CUCTEM
panuoarana3oHa K ONTHYECKOMY JMana3oHy, 00JalalonieMy psiioM IPEeuMYIIeCTB — KOMIAKTHOCTb
anmaparypbl, y3KME€  JOuarpaMMbl  HAIpaBIC€HHOCTH  M3IY4YEHHUS, IIOMEXO3ALIUIIECHHOCTD,
HEIPEB30UICHHAsA TOUHOCTb.

5. ®oroapdexr, ero Bunmpl. Dotomuoabl, (HOTOIIEKTPOHHBIE YMHOKHMTEIH, NPUHIIMIIBI
pabotbl, o0nacTu mpuMeHeHus. JIaBuHHBIE (POTOAMOIBL.
®otorddexr ObBaeT BHEIIHUM U BHYTPEHHMM. Pa3HuIla COCTOMT B TOM, NOKHIACT JIU
BBICBOOOXKJICHHBIM (DOTOZNMEKTPOH TMpenenbl (OTOKaToAa WM IMPHUXOAUT B JIBIKCHHE B HEM.
[Mpunmun pabotsl ¢GoroanekrpoHHoro ymHOXHUTEIs (PDY) cocTtouT B (HOPMHUPOBAHUM JIABUHBI
SNIEKTPOHOB HA MAacCHBE IUHOMOB, PACIOJIOKEHHBIX 3a Jauadparmoil, orpaHuuyuBaromeii coop
JJIEKTPOHOB C Karoja. JlaBuHa pasroHsercs moj IEHCTBUEM 3JIEKTPUUYECKOrO IOJIS, CO3JaHHOIO
pasHHIIeH MOTEHIIMAIOB HA KaXI0M dTare yMHOXeHus1. @DV paboraeT B pexHMe cueTa eIMHUYHBIX
¢doroanekrpoHoB. CPOPMUPOBAHHBIN 3MEKTPUUECKUN aHAJTOTOBBIM CHUTHAJ IMPOXOIUT IOPOTOBOE
JIETeKTUPOBAaHUE TAaKUM O0pa3oM, YTOOBl MaKCHMH3UPOBATH YHUCIO PETHCTPHUPYEMBIX COOBITHIA,
BBI3BAHHBIX CHUTHAJIBHBIMH (DOTORIEKTPOHAMHU, TPU 3TOM MHUHUMH3HPOBATH YHCIO IIIYMOBBIX
COOBITHI, BEI3BAHHBIX TETJIOBBIMU (IYKTYalUsMHU.

6. lnppakimoHHbIE OTpaHUYCHHS, KPY>KOK DHpH.

SABnenue qudpakuu COCTOUT B OTHOAHUU CBETOBOM BOJTHOM MPENATCTBUH.

7. CBoOOIHBIE U BBIHYKICHHbIE KoJieOaHus1. BoHbI — pacnipocTpaHsomuecs Koiebanusl.
[IpuBecTn mpuMepbl CBOOOIHBIX KOJCOAHUH PA3TMIHOTO MTepro/a (0T TATaKTHIECKOTo MaciiTada 0
aTOMapHOT0) Y BBIHYKJICHHBIX, T. €. KOJICOaHUsI CUCTEMBI 1101 BO3/IEHICTBUEM BHEIIHUX CHII.

8. Orpaxxenue u npenomiieHue. Popmynsl Openens. 3akon CHemnyca.

I'padmueckn n300pa3uTh MU3MEHEHHE BOJHOBOTO (DPOHTA B MPOLIECCE OTPAXKECHHUs / MPETOMIICHHS
IIPY NIPOXOKAEHUM IJIOCKOTO pasjiena JBYX Cpel.

9. 3Be3gHas KanMOpOBKAa YINIOBOW CHCTEMBI KOOPIMHAT, XPAaHUMOW MNPEIM3HOHHBIMHU
JaTYNKaMU UCIIOJIHUTEIbHBIX OCEH.
B kBanrtoBo-onTHueckux cucreMax (KOC), xpaHsamux cucteMy KOOpPIMHAT C HEMOCPEICTBEHHBIM
OTCYETOM IO JIaTUYMKaM HCIOJIHHUTEIBHBIX Oce omopHO-noBopoTHoro ycrpoiicrsa (CK mpusoza),
BO3HUKAeT 3aJaua YCTAHOBJIEHMSI B3aUMHO-OJHO3HAUHOIO COOTBETCTBUSA MEXKAY IOKa3aHUSIMU
JaTYUKOB YIIOBBIX KOOPAMHAT W MCTUHHOM CHUCTEMBI KOODAMHAT, INPUBA3AHHON K BHUIUMBIM
MIOJIOKEHUSIM 3BE€3]] OTIOPHOI'0O KaTaJora.

10. JIazepHble TMPOCKOIIBI, IPUHIMI AEHCTBUS. BOIOKOHHBIE J1a3epHbIE TUPOCKOIIHI.

11. FOcTipoBKa ONTUYECKUX JOKATOPOB, OCHOBHBIE TPEOOBaHUSI.

12. KoppensironHast 00pab0TKa CUTHAJIOB B OTHOZJIEKTPOHHOM PEXHUME PaOOTHI.
13. UnTephepomMeTpsl, MX TUITBI U 0OJACTH TPUMEHEHHUS.

14. ®oros ek, ero BUABIL.

15. AnanTuBHBIE CUCTEMBI U UX IPUMEHEHUE.

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
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9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

Ocnoenas tumepamypa

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

2. ConomarnH B.A. MCTOYHMKM W IPUEMHHMKM ONTHYECKOIO W3IydeHMs. Meroaudeckue
yKa3aHMs K BBIOJHEHUIO JabopaTopHbIx padot. st crynentoB IV kypca ®OIL. / B.A. Conomarus,
W.II. Topmuna, B.A. [lunun. - MUNUT'AuK, 2005. - 56 - TekcT: HENOCpeICTBEHHBIM.

Jlononnumenvuas numepamypa

1. Topmmua WM.I1. Beibop mpueMHUKA WU3ITy4YCHHUS MPU MPOCKTHPOBAHUU ONTHKO-AJICKTPOHHOTO
npubopa: yueonoe mocodbme. / W.II. Topmmnua, O.I. SxymenkoB. - MUUT'AuK, 2017. - 58 -
978-5-91188-074-3. - TekcT: HEMOCPEACTBEHHBIM.

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPHIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

Ilpogheccuonanvruvie 6azvi Oanmbix
He ucnonb3yrores.

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

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

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

He ucnonb3zyercsi.

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

He ucnonb3yercs.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

CmemaHHbIN TUIT
NHtepakTBHAs MaHeN b - 1 WT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOIHSATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooilee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEeAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILINHE;
- MeronnyeckuMH pPEKOMEHIAIMSMH TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u uneanuoamu
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[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  AyAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH NMCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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