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)

3a04HbBIN QaKyabTeT
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)
MOJYJ/Ib. TEOJE3USI

«b1.0.03.02 KOCMUNYECKAS 'EOAE3US»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiis) moarororku: ['eonesust

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona 8 mecsa(-eB)

OGT»CM: B 3a4CTHLIX CAUHHAILIAX: 5 3.C.
B akajgeMuyeckux yacax: 180 ak.u.

Mocksa, 2026
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Pa3padoruukmu:
3aBenyrouuii kadeapoir ACTpPOHOMUU U KOCMUYECKOH reosie3uy, K.H.,
noueHT Kpsuios B. U.

[IpenonaBarens kadeapsl ACTPOHOMUHU U KOCMUYECKOH reoie3uu

PaxmanoB A. C.

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 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCHU
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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)

HCHL OCBOCHUS OUCIUIIJIMHBI - OCBOCHHC CTy,[[eHTaMI/I TCOpeTI/I‘-ICCKI/IX nu HpaKTI/I‘ICCKI/IX
3HAaHUW W TPUOOpPETEHNE YMEHUW M HABBIKOB B OOJACTH TeOfe3WH, HA OCHOBE MAaTEMaTHYECKUX U
€CTECTBEHHOHAYYHbIX 3HAHHH 1JIs1 BeleHUs MPO(eCCHOHATBHOM NesTeTbHOCTH 10 cOopy, 00paboTKe
Y aHaJM3Y IPOCTPAHCTBEHHOW MH(POPMALIUH.

Banatm 1/13yquH51 AUCIUITIJIINHBI:

- (hopMupoBaHKE OHATHUH O COBPEMEHHOM COCTOSHUHU M ATamax pPa3BUTHS KOCMHUYECKON I'e0J1e31H;
5

- OCBOCHHE HABBIKOB B METOJAaX MAaTeMaTU4YeCKO O0OpaOOTKHM HAONIONEHUNM CpEeICTBAMHU
KOCMHYECKOH T€OE3UH; |

- TIOJTyYeHHE KOMIICTCHIIUH 10 MPUMEHEHHIO METOI0OB KOCMHUYECKOH I'eOAe3Ud MPUMEHHUTEIBHO K
PEIICHHUIO 3a/1a4 MTPUKJIATHOM TeOe3uH; ;

- popmupoBaHNe YMEHHM MPUMEHSTH MMOJyYSHHbIE 3HAHUS B PAKTUYECKON AESITETbHOCTH.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-3 CriocobeH moHUMAaTh MPUHITUITEI PaOOThI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH H
MCIOIB30BaTh UX JUJISl pelIeHUs 3a/1a4 podeccuoHaNbHON AeITeIbHOCTH

OIIK-3.1 aer oueHKy HEOOXOIMMOCTH KOPPEKTHPOBKH WM YCTPAaHEHHs TPaJULUOHHBIX
MOJIXO/I0B TPH MPOESKTUPOBAHUU TEXHOJIOTUYECKUX MPOIIECCOB

3namo:

OIIK-3.1/3u1 TpaguuuMoHHBIE TOAXOABI K MPOEKTUPOBAHUIO TEXHOJIOTUYECKHX
IIPOLIECCOB B BBICILIEHN I€0E3UN

Ymemo:

OIIK-3.1/¥YMm1 AnanusupoBath 3PGEKTUBHOCTh TPATUIIMOHHBIX IMOAXOJO0B U BBISBIATH
cilydau, TpeOyIole UX KOPPEKTUPOBKU MU YCTPaHEHHUS

Braoemy:

OIIK-3.1/HBl MerogamMu aHaim3a W KPUTEPUAMHU Ui OLIEHKU LEIEeCOO0pa3sHOCTH

IMPUMCHCHU TPAAUIIUOHHBIX nJIn HOBBIX I10aAXo0a0B npu MPOCKTUPOBAHUN
TCXHOJIOTMYCCKUX MPOUCCCOB

OIIK-3.2 Omnpenensier Ha TPo(ecCHOHATHPHOM YPOBHE OCOOCHHOCTH PaldOThI Pa3IUYHBIX

TUIIOB o0opymoBaHus, WH(pOPMAITMOHHBIX TEXHOJIOT U u MIPUKJIIATHBIX
anmapaTHO-IIPOTPAMMHBIX CPEJICTB M BBISBIISICT HEIOCTATKH UX B paboTe
3name:

OIIK-3.2/3u1 IpuHuunsl paboThl, TEXHUYECKUE XapAKTEPUCTUKU U (PYHKIIMOHAIbHBIC
BO3MO)KHOCTH Pa3IMYHBIX THUIIOB T'€OAE3MUYECKOro O0OpYIOBaHUS, MH(POPMAITMOHHBIX
TEXHOJIOTHMA M MPHUKIAAHBIX aNlapaTHO-MPOrPAMMHBIX CpPEICTB, HCIHOIb3YEMBIX B
BBICILICH I€01E3UU

Ymemo:

OIIK-3.2/¥YMm1 Anamu3upoBarh pabOTy T€OAC3UUECKOTO 000pYIOBaHUS M MPOTPAMMHBIX
KOMILJIEKCOB, BBISIBIISITh U JUArHOCTHUPOBATh HEAOCTATKU B UX (PyHKIIMOHUPOBAHUU
Braoemy:

OIIK-3.2/HB1 HaBblkamMu ~ CpaBHUTEIBHOIO  aHaIW3a  pa3JIMYHBIX  TUIIOB
anmnapaTHO-IPOrPaMMHBIX CPEICTB

OIIK-3.3 JleMOHCTpUpyeT 3HaHHA O COBPEMEHHBIX TI'eOMH(pOPMALMOHHBIX CHCTEMAaX,
MH(POPMALMOHHO-TEIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHIX H MOJCIUPOBAHUU
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3namu:
OIIK-3.3/301 Teopernueckne OCHOBBI, NMPUHIMUIBI (PYHKIMOHUPOBAHUS M 0OJIACTH

MIPUMEHEHUS COBPEMEHHBIX reoOMH(pOPMAITMOHHBIX CHCTEM,
WH()OPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH M METOJ0B MOJICITHUPOBAHUS B
reone3uu

Yuvemo:

OIIK-3.3/Ym1 [Ipumenars COBpPEMEHHBIE I'UC-TexHONOTHY, u METOJBI
MaTeMaTHYEeCKOTO MOJCIUPOBAHUS ISl PEIIeHHs MPOPECCUOHANBHBIX 337a4 B BBICIICH
reoJie3un

Braoems:

OIIK-3.3/HB1 IlpakTHuecKuMU HaBbIKAMH pPAaOOTHI C MPOrPAaMMHBIM ObOecreueHueM
COBPEMEHHBIX T€ONH(OPMALIMOHHBIX CHCTEM

OIIK-3.4 JleMOHCTpUpYET 3HaHHUsS NPOBEACHHUA W3MEPEHUH M HaONMoneHui, oOpaboTku u
NPEACTABICHUS TOTYYECHHBIX PE3YIbTaTOB ¢ MPUMEHEHHEM HMH()OPMAIIMOHHBIX TEXHOJIOTHHA U
MPUKJIAJHBIX alapaTHO-IPOTPAMMHBIX CPEJICTB

3name:
OIIK-3.4/311 MeToapl W METOIWUKH TIPOBEACHHS BBICOKOTOUHBIX T€OIE3UYECKUX

M3MEpPEeHUI W HAOJIIONCHHM, a TaK)KE COBPEMEHHBIE MOAXOJbI K 00padOTKe, aHAU3y H
MPEICTaBICHUIO PE3YIbTATOB C UCIOIb30BaHHUEM UH(POPMALIMOHHBIX TEXHOIOTHIA
Ymemns:

OIIK-3.4/YMm] BBHITIONHATh KOMIUJIEKC TEOJE3MUYECKUX HW3MEPEHUH, MPOBOAUTh X
MaTeMaTH4eCcKyl0 00pabOTKy ¢ TOMOIIbIO CIEHHUATU3UPOBAHHOTO IMPOrPAMMHOIO
obecrieueHus U MPEACTABIATH UTOTOBBIC JJaHHBIE B TpeOyeMbIX hopMaTax

Braoems:

OIIK-3.4/HBl HaBbikamu pabGOTBl C MPHUKIATHBIM T'€OAE3UYECCKUM IPOTrPAMMHBIM

obecrieueHreM nJisi 00paOOTKM WM3MEPEHHH, CTAaTHCTHYECKOTO aHalu3a TOYHOCTH
PE3yNBTaToB.

OIIK-3.5 JleMoHCTpHUpYET HaBBIKKA cOOpa U 00pabOTKKU MaTepHajoB MHKEHEPHBIX U3bICKaHUH,
Ha3eMHOHN M a3POKOCMHUYECKON POCTPAHCTBEHHOW HH(POPMALIUU

3nams:

OIIK-3.5/311 Metoabl U TeXHOJIOTUU cOoOpa MaTepHalioB WH)KEHEPHBIX M3BICKaHWM, a

TAaKXKEe MPUHIUMBI TOMYyYeHHs W TPeIBapUTEIbHOM 0O0pabOTKM HAa3eMHOM U
a’POKOCMHYECKON MPOCTPAHCTBEHHON MH(POPMAITIH

Ymemu:

OIIK-3.5/YMm] BpInonHsATh KOMIUIEKC paboT 1o cOopy MOJEBBIX AAHHBIX, 00padaThIBaTh
Marepuasbl ¥ IPOBOJUTH NEPBUYHBIN aHAIN3 HA3eMHBIX U JUCTAHIIMOHHBIX JaHHBIX.
Braoemy:

OIIK-3.5/HB1 TlpakTuyeckuMu HaBBIKAMH pabOTHl ¢ oOoOpymoBaHuWeM s cOopa

MIPOCTPAHCTBCHHON MH(pOPMAIIHH, CIICITHATH3UPOBAHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM
JUTSL ©X 00pabOTKH

IIK-12 CnocobeH BBINOJIHATH KOOPAMHATHO-BPEMEHHOE M  HaBUTAMOHHOE oOOecrieyeHue
TEPPUTOPUU

[IK-12.1 Bemonuser reone3uveckoe obecneuenne [JIOHACC wu nuddepeHmmanbHbIX
IMOICHUCTEM

3name:

[1K-12.1/3u1 CtpykTypy, ConepkaHHe U UCTOYHUKH JAaHHBIX TIOOATBHBIX U JIOKAJTbHBIX
MoJeNield TPaBUTALMOHHOTO TOJsI, 00JacTH MPUMEHMMOCTH TaKuX Mojene i
pelIeHUs MPaKTUYECKUX 3aa4
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Ymems:

[1K-12.1/¥m1 Hcnonp3oBaTh NpOrpaMMbl M aJITOPUTMBI  BBIYUCIICHHUS AJIEMEHTOB
IPaBUTALMOHHOTO MOJIs, MPAaBUIBHO MPEACTABIATh PE3YIbTaThl BEIUUCICHHM

Braoems:

[IK-12.1/HBl MareMaTi4ecKkuM anmapaToM MPEICTABICHUS WCXOAHBIX JaHHBIX H
BBIUMCIICHHS CIIEUANBHBIX (PyHKIMH, crmocobaMy WCTONB30BAHUS PE3YIbTaTOB B
WH)XEHEPHO-Te0/Ie3MUecKnX paborax

[TIK-12.2 Onpenenser npelM3MOHHbIE TPABUTAIIMOHHBIE COCTABJISIOIINE
3name:

[IK-12.2/3u]1 ®usnueckuil CMBICT XapaKTEPUCTHK, CBS3aHHBIX C TPAaBUTAIIMOHHBIM
HI0JIEM, M CITIOCOOBI MX OIpEeIeTICHHS

Ymems:

[IK-12.2/¥m1  W3MmepsTh W BBIUYUCIATH  AJIEMEHTHI  TPABUTAIIMOHHOTO  TIOJIA,
MHTEPIPETUPOBATH PE3YNIbTAaThl CPABHEHUS BHIYMCIICHHBIX U U3MEPEHHBIX 3HAUYECHUI

Braoems:

[IK-12.2/HBl Marematu4eckiuM amnmapaTtoM BbIUMCIECHUS CHEIMAIbHBIX (QYHKIU,
croco0aMu MCIIOIb30BAHUS PE3YAbTaTOB B HHKEHEPHO-TEOAE3NUECKUX paboTax

[1K-12.3 Pazpa0arbiBaeT TEXHOJIOTMH KOOPAMHATHO-BPEMEHHOTO W  HABUTAIMOHHOTO
o0ecreyeHus: TepPUTOPHIA

3name:

[IK-12.3/3u] @®usnueckuil CMBICT XapaKTEPUCTHK, CBS3aHHBIX C TPAaBUTAIIMOHHBIM
HOJIEM, CHOCOOBI OIpenesieHUs] M YTOYHEHHUS SJIEMEHTOB TPABHTALMOHHOTO IOJS, a
TaK)K€ UX U3MEHEHUHN BO BpEMEHU

Ymems:

[IK-12.3/Ym1 Busyanu3upoBaTb M HHTEPIPETUPOBATH 3JIEMEHTHl TI'PAaBUTAIIMOHHOTO
10J15, CPAaBHUBATh C JaHHBIMU U3 BHELTHUX UCTOYHHUKOB

Braoems:

[1K-12.3/HBl [IlpunaTroii TepMHUHOJOTHEH B OO0JIACTH U3YYCHHUS XapaKTEPUCTHK
bu3ndecKux nojei, cnocodaMu npeacTaBiIeHUs HHOOPMAITIH O HUX

3. Mecto aucuumimHbl B cTpykrype OII

Huctummuaa (Moxynb) b1.0.03.02 «Kocmudeckass reoae3us» OTHOCHTCS K 00sS3aTENbHON 4YacTH
o0pa3oBaTenbHOI MporpaMMBbl M U3ydaeTcs B cemecTpe(ax): 4.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AeAaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI
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4-g netusas 180 | 5 10 14 | 147 DK3aMeH
ceccust 9
Bcero 180 | 5 10 | 14 | 147 9

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue pazaena, TeMbl

Bcero

JIEeKIIMOHHBIE 3aHSTUS

[IpakTnyeckue 3aHATHS

00y4JeHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynbTarhbl
IIPOrpaMMbI

Pa3gen 1. CucreMBbI 0TCUETA

(3]

6

[

Tema 1.1. [IpeobpazoBanue
MPSIMOYTOJIBHBIX KOOPAUHAT
MOCPEICTBOM BpAIICHUH.

15,5

=
(@)

— | o | CamocTOsITETEHAS paboTa

4

Tema 1.2. HebOecHble ¥ 3eMHBIE
CUCTEMBI KOOPIMHAT.

20,5

0,5

OIIK-3.3
[IK-12.3

Pa3znen 2. Cnoco0bl
naoonenuin UC3

15

Tema 2.1. Habnronenus B
ONTUYECKOM JUAIla30HE.

7,5

0,5

Tema 2.2. Habnronenus B
paaronuana3oHe.

7,5

0,5

OIIK-3.2
OIIK-3.4

Pa3nen 3. 'eomerpuyeckmii
MeTOoJ KOCMHUYEeCKOH reoae3nu

23,5

1,5

Tema 3.1. Onpenenenue
KOMITOHEHTOB BEKTOpa
MYHKT-MYHKT 10 CITY THUKOBBIM
HAOIIONCHUSIM.

14

Tema 3.2. YpaBHEHMs TONPABOK U
UX pELICHHUE B TEOMETPUYECKOM
METO/I€ KOCMUYECKOU Te0C3UM.

9,5

0,5

OIIK-3.1

Pasznen 4. Teopus UC3
HEBO3MYIIIEHHOTO IBHKEHUSA

35

Tema 4.1. uddepennnanbapie
ypaBHEHUS HEBO3MYILIEHHOTO
neroxkeHuss MC3

20

Tema 4.2. UnTerpupoBanue
muddepeHnnanbHbIX YpaBHEHUH
HeBO3MYIEHHOTO ABMxeHns NC3

15

OIIK-3.3
ITK-12.2

Pasznea 5. Teopus
BO3MYIIEHHOTO ABMKeHuss UC3

44

Tema 5.1. Muddepennmnanbapie
YpaBHEHHSI BOBMYIIEHHOTO
nerokenust NC3.

16
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Tema 5.2. Bo3mymaromiue 14 1 | 12
YCKOpPEHHSI ¥ BO3MYILAIOLIHE
(GYHKLIMHU OT pa3IuYHbIX
(baxTopoB.

Tema 5.3. Metozs! 14 1 | 12
MHTETPUPOBAHUS

muddepeHnnanbHbIX ypaBHEHUH
BOo3MyILEHHOTrO ABrxkeHus NC3.

Paznen 6. lunamuveckuii meton | 17,5 1,5 2| 14| OIIK-3.1

KOCMHYECKOH reoae3sum

Tema 6.1. YpaBHEHMs TONIPABOK U 10 1 1 8
UX pelIeHHE B JUHAMHYECKOM
METO/I€ KOCMUYECKOU Te0C3UMH.

Tema 6.2. CoBpeMEHHbBIE METOJIBI 7,51 0,5 1 6
KOCMHYECKOH T€OJIC3HH.
Hroro 171 10| 14| 147

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Cucmemot omcuéma

Tema 1.1. Ilpeobpa3zosanue npsamoy2oibHblX KOOPOUHAM NOCPEOCEOM BPAUEHULL.

ITpeoOpazoBanue MPsIMOYTOJILHBIX KOOPAUHAT C CIOIb30BaHUEM yIIIOB Ditnepa u Kapnano.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 1.2. HebecHvle u 3emHble cucmembl KOOPOUHAM.

Hctunabe 1 Cp€AHNEC PaBHOACHCTBCHHBIC CUCTEMBI KOOpAWHAT.
CpeI[HI/Ie N MTHOBCHHBIC TPUHBUYCKHUC CUCTEMbI KOOpAWHAT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padota

Pazoen 2. Cnocooot naonrooenun HC3

Tema 2.1. Habnooenus 6 onmuueckom ouanasone.

dotorpaduueckue u gazepusie HaOmonenus MC3.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 2.2. Habnioodenus 6 paouoouanasoxe.

HomnepoBckue Habmonenus, Hadmonenus MC3, oopazyrommx 'THCC.

Texymuii KOHTPOJIb
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Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pa3zoen 3. I'eomempuueckuii memoo KoOCMU4ecKkou zeooe3uu

Tema 3.1. Onpeoenenue KOMNOHEHMO8 8eKMOPA NYHKM-NYHKM HO CNYMHUKOBLIM HAOIIOO0EHUSM.

OnementapHas ¢urypa. OnpeaeneHre OpueHTUPYIONINX YITIOB 3¢MHOU X0kl Crioco0oM Bstitcsis.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas padora

Tema 3.2. Vpasuenuss nonpagox u ux peuieHue 8 2eoMempuyeckom memooe KoCMU4ecKkoll 2e00e3uu.

VYpaBHEHUSI CBS3M B TEOMETPHYECKOM MeEToAe Kocmudeckor reoxesuu. Koaddumumentsr npu
HEU3BECTHBIX B YPABHEHUAX MOIMPABOK F'€OMETPHUUECKOTO METO/Ia KOCMUYECKOW T'€0/1e31H.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas pabora

Pa3zoen 4. Teopua HC3 neso3myuwénnozo 08us cenus

Tema 4.1. Jfugppepenyuanvrvie ypasnenus neoamyuwénnoco oguxicerus UC3

Paznuunbie ¢opmbl 3amucu  auddepeHnuanbHeix  ypaBHeHU aBwkeHuss MC3  (BekropHas,
KOOPJIMHATHAsl, KOBApUAHTHasI).

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 4.2. Unmeepuposanue ouppepenyuanvhvix ypagHeHull Hego3myueéHno2o osuxcerus UC3

WuTterpansl miomaaei, suepruu, Jlamnaca, opOUTHI.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Pas3zoen 5. Teopua eo3myuwiénnozo ogusicenua UC3

Tema 5.1. Jfugppepenyuanvrvie ypasuenus 6osmyuénnoco osudxcernus MC3.

Juddepennunanbaple  ypaBHEHHS BO3MYIIEHHOTO JIBUKEHUS B KOOpPAMHATHOM QopMe U B
OCKYJIUPYIOIIUX JIEMEHTAaX OPOUTHI.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora
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Tema 5.2. Bosmywarowue yckopeHus u 6oamyujaroujue QyHKyuu om pasiuisix pakmopos.

Bosmymaromue ¢gyHKIMM OT TeonoTeHIMana, OT MPUJIMBa, OT CBETOBOTO JaBJIEHUS, BOZMYILAOIINE
YCKOPEHHSI OT TOPMOKEHUS aTMOC(hEephl, PEISITUBUCTCKHE BO3MYIIAIOUTNE YCKOPEHUSI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 5.3. Memoov: unmezpuposanus ougpepenyuanrbHblX YpagHeHUll 603MYUEHHO20 OBUNCEHUS
HC3.

AHaIINTUYECKHUE U YNCICHHEIE MCTOAbI UHTCTPUPOBAHHA.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas pabora

Pa3zoen 6. /[lunamuueckuii Mmemoo KOCMUYECKOI 2e00e3uu

Tema 6.1. YpasHnenus nonpasok u ux peutenue 8 OUHAMUYECKOM Memooe KOCMULECKOU 2e00e3ull.

[IpuHuuI cocraBieHUs ypaBHEHHUH IONPABOK B AMHAMUYECKOM METOJE KOCMHYECKOW T€OME3UU.
Brruncnenue ko3ppUIHMEHTOB MpU HEU3BECTHBIX B YPABHEHUSAX IMONPABOK TUHAMUYECKOTO METO/A
KOCMHYECKOU I'€OIE3UN.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 6.2. Cospemennvie Memoobl KOCMUYECKOU 2e00e3UlU.

Meton PCJIIb, cnyTHUKOBass aJbTUMETPHS, MEXCIYTHUKOBBIC HAOMIOACHUS, CITyTHHKOBAS
IpagueHTOMETPUS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

KonTponbhas pabota

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 37<3ameu, 4-5 nemuss ceccusl.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Cucmemot omcuéma
Konmponupyemwie H/{K: OIIK-3.3 I[IK-12.3

Tema 1.1. Ilpeobpa3zosanue npsamoy2oibHblX KOOPOUHAM NOCPEOCEOM BPAUEHULL.
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. ®opmupoanue matpull ditnepa, Kapaano

@opMUpOBaHUE MATPULl BPALCHUS IIPU IIOBOPOTAX CUCTEMBI KOOPAUHAT OTHOCUTENIBHO KAXKIO0N U3
TPEX KOOPAUHATHBIX OCEH.

Tema 1.2. HebecHvle u 3emHble cucmembl KOOPOUHAM.
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. BblunMcieHue CcpenHUX TEOLEHTPUUECKUX PpaBHOAECHCTBEHHBIX KoopauHat MC3 Ha
CTaHJApPTHYIO 3MOXYy IO €ro MCTUHHBIM TONOLEHTPUYECKUM PAaBHOAECHCTBEHHBIM KOOpIMHATaM Ha
AMOXY HAOIIOICHHUS

HebGecHbie 11 3eMHBIE CUCTEMBI KOOPAHWHAT, CBA3b MCXKY HUMH.

Pazoen 2. Cnocooot naonrooenun HC3
Konmponupyemwie H/IK: OIIK-3.2 OIIK-3.4

Tema 2.1. Habnooenus 6 onmuueckom ouanasone.
dopma KOHTPOJIS/OTIeHOYHOE cpeacTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. Beruucnenue Hanpasnenus Ha MC3

Tema 2.2. Habnioodenus 6 paduoouanasoxe.
dopma KOHTpOJIsI/O1LIeHOYHOE cpeAcTBO: [IpakTHyeckas padora
Bomnpocwi/3ananus:
1. Maremaruueckast 00paboTKa pagHoOHAOIIONECHUH.
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Pa3zoen 3. I'eomempuueckuii memoo KoCMu4eckou zeooe3uu
Koumponupyemwvie UJIK: OIIK-3.1

Tema 3.1. Onpeoenenue KOMNOHEHMO8 8eKMOPA NYHKM-NYHKM HO CNYMHUKOBLIM HAOIIOO0EHUSM.
®opma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. BpruuciaeHue OpUEHTHPYIONIMX YITIOB 36MHOW XOPAbI

Tema 3.2. YpasHenus nonpasox u ux peuieHue 8 2eoMempuieckom memooe KOCMU4ecKol 2e00e3ul.
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. Ilpsimast 1 oOpaTHast yIJIoBble IPOCTPAHCTBEHHBIE 3aCCUKU

Pazoen 4. Teopusa HC3 neeozmyuwiénnozo osuscenus
Koumponupyemvie H/[K: OIIK-3.3 I[IK-12.2

Tema 4.1. Jfughghepenyuanvrvie ypasnenus Hesoamyuénno2o osudicenus MC3
dopma KOHTPOJIs/O1leHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. BoBog muddepenunanbubix ypaBHeHMHd nBumkeHus HMC3 B pasinyHBIX CHUCTEMax
KOOpAMHAT.

Tema 4.2. Unmeepuposarnue oughghepenyuanvhvix ypasHenutli Heso3myuénnoeo ogudicerus UC3
dopma KoHTpoIs1/onieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocwi/3ananus:
1. BbIBOI yCIIOBHI MEXAYy NEPBBIMU UHTETPAJIAMH.

Pazoen 5. Teopusa éo3myuwénnozo osuxcenuns UC3
Koumponupyemvie M/[K: OIIK-3.5 [IK-12.1

Tema 5.1. JJughghepenyuanvrvie ypasnenus 8oamyuénnozo osudicerus MC3.
dopma KoHTpos1/oLieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:

1. Beruucnenue 3eMeHToB OpOUTHI MeToaoM ["aycca

Tema 5.2. Bosmywarowue ycropenus u gosmyujaroujue GyHKyuu om pasiudHulx paxmopos.
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. [IpenacraBieHue BO3MYIIAOIICH (GYHKITUN T€OMOTCHIHAIA YepPe3 AIEMEHThI OPOUTHI.

Tema 5.3. Memoowvl unmezpuposanus OughghepenyuanvHblx YpasHeHUutl 803MYWEHHO20 OBUINCEHUS
HUCs.

®opma KOHTpoOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas pabora
Bonpocsi/3ananus:

1. Yucnennoe unTerpupoBanue nuddepeHaibHbIX ypaBHEHUH BO3MYIIEHHOTO JABMKEHUS
nC3

Pa3zoen 6. /[unamuueckuit Memoo KOCMUUECKOIUL 2e00e3ul
Konmponupyemvie U/{K: OIIK-3.1
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Tema 6.1. YpasHnenus nonpasok u ux peutenue 8 OUHAMUYECKOM Memooe KOCMULECKOU 2e00e3ull.
dopma KOHTPOJIs/olleHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. YpaBHEeHHsI MONPABOK U UX PEIICHUE B JMHAMUYECKOM METOIE KOCMUYECKOH Ie0Ie3Uu.

Tema 6.2. Cospemennvie Memoobl KOCMUUECKOU 2e00e3Ul.
®dopma KoHTpoIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Meton PC/Ib.
®dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Merog PCJIb.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOMN aTTeCTALMHA

4-1 nemHsa ceccus, Okzamen

Koumponupyemvie HJIK: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4 OIIK-3.5 IIK-12.1 IIK-12.2
1IK-12.3

Bonpocsl/3ananus:

1. Iuddepennmanbapie ypaBHEeHUST HeBO3MYIIEHHOTO NBIokeHUs MIC3 B BekTopHOU (hopme.

2. Muddepennmanbaple ypaBHEHUS HEBO3MYIIEHHOTO ABMkeHUS MC3 B mpsiMOyTOIBHBIX
KOOpJIMHATaXx.

3. KoBapuanTtHas ¢opma 3anucu quddepeHnmanbHbX ypaBHeHul apkerns NC3.
4. VlaTerpaisl Momaaeu.

5. Nurerpan sHeprum.

6. UnTerpasns! Jlamnaca.

7. /IBe 3aBUCUMOCTHU MEXIY IIE€PBBIMUA UHTEIPAJIAMH.

8. MHTerpas opOUTHI.

9. ¥paBuenue Kenuepa.

10. KeruiepoBbl 351eMEHTHI OPOUTHI.

11. I'eomerpus nemwxenust MC3 no smmmnTuyeckoi opouTe.

12. duddepenuuansabie ypaBHeHHS Bo3MyHIEHHOTO nBMkeHHS MC3 B mpsMOyrodbHBIX
KOOpAMHATax.

13. JIuddepennmansubie ypaBHEHUS BO3MYIIEHHOTO nBrkeHHs MC3 B OCKymHpyOIIUX
aneMeHTax opoutsl B hopme Jlarpamxka.
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14. Bo3amymarommas (GyHKIUS OT TPABUTALMOHHOTO OIS 3€MJTH.

15. Bo3mymaronme ycKOpeHHss M Bo3Myliamomas (yHKIUS OT TPaBUTALMOHHOTO
npuTsKeHUs JIyHBI.

16. [lpunuBHas Bo3MyIaromas GyHKIHs OT TPAaBUTAITMOHHOTO MPUTSHKEHUS JIyHBI.
17. Bo3mymaromye yCKOpEeHUs U BO3MYyIIaromas (pyHKIHs OT CBETOBOTO JIaBJICHUS.
18. Bo3amymaromue yCKOpeHUs OT TOPMOKEHUST aTMOC(hEpHI.

19. YpaBHEeHUs NONPABOK B TEOMETPUUECKOM METOJIE KOCMUYECKON T€OJE31H.

20. Bunp! ycinoBuil, BOSHUKAIOIIUX B KOCMUYECKUX I'€0I€3MYE€CKUX MOCTPOCHUSX.

21. YpaBHeHHS TONPABOK B AMHAMHYECKOM METO/I€ KOCMUYECKOW Ire0/1e3un

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

OcHognas tumepamypa

1. Kpeuios B.M. KoopauaarHo-BpeMeHHBIE MPe0Opa30BaHus B Te0Ie3Un: yueOHoe mocodue. - M.:
Wzn-so MUNT'AuK, 2014. - 90 c., ni.

2. KpsimoB B.M. OcuoBbl Teopun nprwxkenust MC3 (dacth mepBasi: HEBO3MYIIIEHHOE JBUXCHHE).
VYue6noe nmocob6ue. / B.W. Kprsutos. - MUNUT'AuK, 2015. - 52 - TekcT: HEMOCPEACTBEHHBIM.

3. KpsimoB B.M. OcHoBbl Teopun asmxeHuss UC3 (dacth BrOpas: BO3MYHIEHHOE IBHKCHUE).:
VYue6noe nmocoo6ue. / B.W. Kprsutos. - MUNUT'AuK, 2016. - 67 - TekcT: HEMOCPEACTBEHHBIM.

Jlononnumenvuas numepamypa
1. KpsnoB B.U. Kocmuueckas reonesust: YueoHoe nocodue. / B.M. Kpsinos. - MUUT'AuK, 2002.
- 168 - TekcT: HEenocpeACTBEHHBIN.

2. B.M. KpeuioB. Kocmuyeckass reome3uss U reoarHamuka: [IpakTUKyM MO BBIIOJIHEHUIO
npaktudeckux 3ananuil. - M.: MUUT'AuK, 2016. - 31 c.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://www.garant.ru - UTapopmanmonno-npaBoBoit noprain "l'apant"
2. https://lms.miigaik.ru - Cuctema auctanimonHoro ooydernuss MUNT'AuK

Pecypcor « Unmeprnem»
1. http://www.iprbookshop.ru - Dnekrpornast OnbIMOTEUHAsT CUCTEMA

2. https://www.iers.org/IERS/EN/Home/home node.html - Caiit MexmyHapogHOi CITy>KObI
Bpamienus 3emun (International Earth Rotation Service, IERS

3. https://ro-edu.ru/ - enepanbubrii noptan «Poccuiickoe 06pa3oBaHme)

4. http://www.miigaik.ru - caiiT MOCKOBCKOrO roCyIapCTBEHHOTO YHUBEPCUTETAa T€OJE3UU H
kaprorpadpun (MUNT'AuK)
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5. https://iaaras.ru/ - MHcTUTYT Npukiaanoii acrponomun PAH

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

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

He ucnonb3yercsi.

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHCA eXHCEHEOCTbHO)

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

CMeImaHHBIN THII
NHTepakTBHAs MaHENb - 2 MIT.
MenoBas nocka - 1 mr.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUSI JAHHOTO MPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOI TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILTUHE;
- MeronnyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alil CaMOCTOSATEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMPE3eHTalllid, BHAECO- M ayaAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS 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 Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOEHHOCTEH MCUX0()U3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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