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 17 (beBpaJIﬂ 2023 1.

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

Hampasnennocts(npoduiis) moarorosku: KocMuueckast reoae3ust U HaBUT LM

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

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

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

Mocksa, 2023
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Pa3padoruukmu:
3aBenyrouuii kadeapoir ACTpPOHOMUU U KOCMUYECKOH reosie3uy, K.H.,
noueHT Kpsuios B. U.

Pabouas mporpamMma ITUCHMILIMHBEI (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

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTcTBEHHOE DUO Busa Jara, IpoToKoI
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn ITonosuer O. B. Paccmorpeno [23.01.2023, Ne 8
(baxysprer YYEHOI'0 COBETA
¢axynbTera
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Conepxanue
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2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI
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. Coneprxanue AUCHUTIINHBI
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10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

I_ICJII: OCBOCHUS OUCIUIIJIMHBI - OCBOCHHC CTyI[eHTaMI/I TeOpeTI/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 aHaJHM3Y IPOCTPAHCTBEHHOW MH(POPMAIIUH. TPOCTPAHCTBEHHOMN HH(pOpMAaLIUH.

Banatm 1/13yquH;1 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

MIOJXOJ0B MPHU POEKTUPOBAHNHU TEXHOJIOTUYECKUX ITPOLIECCOB
3namo:
OIIK-3.1/3u1 TpaguuuMoHHBIE TOAXOABI K MPOEKTUPOBAHUIO TEXHOJIOTUYECKHX
IIPOLIECCOB B BBICILIEHN I€0E3UN
OIIK-3.1/312 KumroueBbie moxkaszarenu (KPI), mo KOTOpbIM OIIEHHMBAeTCs YCHEIIHOCTb
nporecca (BpeMsi, CTOUMOCTb, PECYPCOEMKOCTb, PUCKH)
OIIK-3.1/383 TpaavuMOHHBIE TOAXOABl K MPOEKTUPOBAHUIO TEXHOJIOTHYECKHX
IPOIIECCOB B a3p0(OTOCHEMKE
Ymemo:
OIIK-3.1/¥YMm1 AnanusupoBath 3PPEKTUBHOCTh TPATUIIHMOHHBIX IMOAXOJOB U BBISBIATH
city4au, TpeOyrolre uX KOPPEeKTUPOBKU MIIH YCTPaHEHUS
OIIK-3.1/¥YM2 BoisiBisath Hed)PEKTUBHOCTh WM  W30BITOYHOCTh TPATUITMOHHBIX
penieHnii Ha OCHOBE OOBEKTHUBHBIX MaHHBIX J[33 (Hampumep, aHaIM3 JOTUCTHYECKHUX
MapIIpyTOB, MOHUTOPUHT MOTEPD MPHU ypOKae)
Braoemy:
OIIK-3.1/HBl MeronamMmu aHanw3a W KPUTEPHSIMHU IS OICHKH IIEJI€CO00Pa3HOCTH
OPUMEHEHUS TPaJWLMOHHBIX WM HOBBIX TMOJXOJOB TMpPU  MPOEKTUPOBAHUU
TEXHOJIOTUYECKUX MPOIIECCOB
OIIK-3.1/HB2 HaBsikamu comnoctaBieHus 3((GeKTUBHOCTH "Kak ecTb" (Ha OCHOBE
PETPOCIIEKTUBHBIX JaHHBIX) U "KaK MOXeT OBbITh" (Ha OCHOBE MOJICITHPOBAHHSI )

OIIK-3.2 Ompenensier Ha NPOoECCHOHAIBHOM YPOBHE OCOOEHHOCTH paboThl pa3IMYHBIX
TUIIOB o0opynoBaHus, MH(POPMALIMOHHBIX TEXHOJIOTHii u MPUKIIAIHBIX
annapaTrHO-IPOTrPAMMHBIX CPEJICTB U BBISABIISICT HEAOCTATKH UX B paboTe

3name:

OIIK-3.2/3u1 ITpunHiunel paboThl, TEXHUYECKUE XAPAKTEPUCTHKUA M (DYHKIIMOHAIBLHBIE
BO3MOYKHOCTH Pa3JIMYHBIX THUIIOB TI'€OJe3UYECKOro 000pyaoBaHMs, HHPOPMALMOHHBIX
TEXHOJIOTMA M TPUKIAIHBIX anMapaTHO-IPOTPAMMHBIX CPEJICTB, HCIOIB3YEMbIX B
BEICIIIEH T€ONIE3UN
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OIIK-3.2/312 [lpuHumnbel paboTbl M TEXHUUYECKHE XApPAKTEPUCTUKH KITIOYEBBIX
KOMIIOHEHTOB: THIIOB CIIyTHUKOBBIX IUIaTOPM, BHUAOB CHEMOYHON ammapaTrypbl
(ontuueckoit, PJIC, runepcnexTpanbHOil), HA3eMHOM MPUEMHOI anmaparypsl

OIIK-3.2/3u3 IlpunHiuner paboThl, TEXHUYECKUE XAPAKTEPUCTHKUA M (DyHKIIMOHAJLHBIE
BO3MOXXHOCTH  Pa3JM4YHBIX THIOB  a3pOOTOCBEMOYHOTO M  I€0Je3U4YECKOro

obopymnoBaHusl, nH(}OpPMAITMOHHBIX TEXHOJIOT U u TIPUKJIATHBIX
anmapaTHO-TIPOrPAMMHBIX CPEJICTB, HCTIOIB3YEMBIX B a3po(oTOChEMKE
Ymems:

OIIK-3.2/¥Mm1 AnanuzupoBarh pabOTy reoie3nuecKoro o0opynoBaHus M MPOTPaMMHBIX
KOMIUIEKCOB, BBISBIISTh U AUArHOCTUPOBATH HEJOCTATKH B UX (DYHKIIMOHHUPOBAHUHU
OI1IK-3.2/¥M2 Ormpenensate UCTOYHUK COOEB WIIM HETOYHOCTEH: anmaparHas 4acTh (IyMm
CEHCopa), MPOrpaMMHas 4acTh (OMMOKHU aNTOPUTMA) MU METOAOJIOTHS IPUMEHEHHUS
OIIK-3.2/¥YM3 Amnanu3upoBarh pabOTy ChEMOYHOTO OOOPYIOBaHUS M MPOTPAMMHBIX
KOMIUIEKCOB, BBISBIISATH U AUATHOCTUPOBATH HEJOCTATKH B UX (DYHKIIMOHHUPOBAHUHU
Braoemy:

OIIK-3.2/HB1 HaBbikamu  CpaBHUTEIBHOTO aHalli3a  pa3JIMYHBIX  THUIIOB
annapaTrHoO-IpOrpaMMHBIX CPEJICTB

OIIK-3.2/HB2 HaBbpikamMu NpOBEACHHUS KOHTPOIBHBIX CHEMOK M OOpaOOTKH TECTOBBIX
JTAHHBIXCTOBBIX JaHHBIX AJIs BepUUKALMK XapaKTepucTUK o0opynoBanus u [10

OIIK-3.3 JleMoHCTpuUpyeT 3HAaHHUS O COBPEMEHHBIX TIeOMH(GOPMAIIMOHHBIX CHCTEMaX,
MH(OPMAITMOHHO-TEIEKOMMYHHUKAIIIOHHBIX TEXHOJIOTUSAX U MOJICTUPOBAHUH
3namu:
OIIK-3.3/311 Teopernueckne OCHOBBI, MPUHIMUIBI (PYHKIMOHUPOBAHUS M 0OJIACTH
MPUMEHEHUs COBpPEMEHHBIX reornH(pOpMaIMOHHBIX CHUCTEM,
MH(GOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH U METOIOB MOJCIUPOBAHUS B
reoie3uu
OIIK-3.3/302 ®yHKIMOHANBHBIE BO3MOXKHOCTH JeckTonmHbIX (QGIS, ArcGIS Pro),
cepBepHbIX (ArcGIS Enterprise, GeoServer) u obnaunsix (Google Earth Engine) 'MIC
Ymems:
OIIK-3.3/Ym1 [Ipumenars COBpPEMEHHBIE I'UC-TexHONOTHY, u METOJBI
MaTeMaTHYEeCKOTO MOJCIMPOBAHUS ISl pEIIeHHs MPOPECCUOHANBHBIX 33]1ad B BBICIICH
reoie3un
OIIK-3.3/¥YM2 Co3nmaBarh KOMIUIEKCHBIE paboyue IETMOYKH, OOBEIUHSIONHE CcOOp
nanubix J[33, ux o6pabotrky B I'MC, mMomenupoBaHHE NpOIECCOB M MyOIHKAIHIO
pe3yabTaToB uepe3 BeO-CepBUCHI
Braoems:
OIIK-3.3/HB1 IlpakTnueckuMu HaBBIKAMH Pa0bOTHl C TPOTPAMMHBIM OO€CIICYCHUEM
COBPEMEHHBIX T€OMH(POPMAIIIOHHBIX CUCTEM

OIIK-3.4 JlemoHCTpHpYeT 3HaHHUS TPOBEICHUS HM3MEPEHUW M HAOMIONECHHM, 00pabOTKH M
MIPEACTABICHUS TIOTYYCHHBIX PE3YIBTaTOB ¢ MPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHIA U
MPUKJIATHBIX alapaTHO-TIPOTPAMMHBIX CPEJICTB

3uamo:

OIIK-3.4/3u1 Metoapl W METOIWUKH TPOBENCHUS BBICOKOTOYHBIX T'EOAE3UYECKHUX
U3MEpeHUl U HaOMIOeHNH, a Tak)Ke COBPEMEHHBIE MOAXOIbl K 00paboTKe, aHANINU3y U
MPEICTaBICHUIO PE3YIBTATOB C UCTIOIB30BaHIUEM HH(POPMALIMOHHBIX TEXHOIOTHIA

OIIK-3.4/382 OcHOBBI TIPOBEACHHS U3MEPEHHH W  HAOMIOACHWH  (TOYHOCTD,
MOTPEITHOCTh, METOINKH )

Ymems:

Ne 000005655 Crpanutia 5 u3 16



OIIK-3.4/YM] BBINONHATE KOMILIEKC T'€OIE3UYECKUX HU3MEPEHHUH, NpPOBOAUTH HX
MaTeMaTu4ecKylo O00pabOTKy C TOMOIIBIO CIEHUATU3UPOBAHHOTO IPOTPAMMHOTO
o0ecriedeHus ¥ MPeJICTaBIIsATh UTOTOBBIE JaHHBIE B TpeOyeMbIX (hopmarax

OIIK-3.4/YM2 Pa3pabarbiBaTh MporpaMMy U3MEpPEHUN M HAOIIOIECHUHN T07] KOHKPETHYIO
3azaqy

Braoemy:

OIIK-3.4/HBl HaBbikamMu palOTBl C MNPHUKIATHBIM T€0JE3UYECKHUM IPOTrPAMMHBIM
obecriedeHreM s OOpaOOTKM M3MEPEHUH, CTAaTHCTUYECKOTrO aHalln3a TOYHOCTHU
pe3yabTaToB.

OIIK-3.4/HB2 Crangapramu o(OpMIICHHS pE3YJIBTaTOB H3MEPEHHH U OTUYETHBIX
MarepuasoB

OIIK-3.5 JlemoHCTpUpYET HaBBIKK cOOpa U 0OPabOTKHU MaTepUaIOB MHXCHEPHBIX U3bICKAaHUM,
Ha3eMHOM M a9POKOCMHYECKON MTPOCTPAHCTBEHHON HH(POpMaIIUN

3name:

OIIK-3.5/311 Metonasl U TEXHOJOTHU cOOpa MaTepHAIOB WHKEHEPHBIX M3BICKAaHUMU, a
TakK€ TPUHLUIBL TOJyYEeHUS U TMpPEABApUTENbHON 0OpaOOTKM Ha3eMHOH U
a’POKOCMUYECKON TPOCTPAHCTBEHHOM HH(OpMAITUN

Ymems:

OIIK-3.5/YM1 BeImonHsATh KOMILIEKC pabOT Mo cOOpY IMOJIEBBIX JaHHBIX, 00padaTHIBATh
MarepHasbl ¥ MPOBOJUTH MEPBUYHBIN aHAIN3 Ha3eMHBIX U JUCTAHIIHOHHBIX JaHHBIX.

Braoems:

OIIK-3.5/HB1 IlpaktuueckuMu HaBbIKaMH paboOTBl C oOOOpyZoBaHHMEM s cOopa
IPOCTPAaHCTBEHHOM MH(OPMALINH, CTICUATN3UPOBAHHBIM MPOTPaMMHBIM 00€CTIeYCHUEM
U1 UX 00paboTKU

3. Mecro aucuumimHbl B cTpykrype OII

Huctumnuaa (Moxynb) b1.0.03.02 «Kocmudeckasi reone3us» OTHOCHTCS K 00sS3aTENbHON 4YacTH
00pa3oBaTeIbHOM MpOrpaMMbl M U3ydaeTcs B cemecTpe(ax): 5, 6.

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

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
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5 cemecTp 72 1 2 17 | 34 | 21 3auer
DK3aMeH
6 cemecTp 108 | 3 14 | 28 | 30
(36)
Bcero 180 5 | 31 | 62 | 51 36

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

HaumenoBanue pazaena, TeMbl

Bcero

JIeKITMOHHbBIE 3aHATHSA

[IpakTnueckue 3aHATUS

CamocTosiTenpHas padora

00y4JeHHUsI, COOTHECEHHBIE C

[Inanupyemsble pe3yabTaThbl
pe3yJibTaTaMu OCBOEHUS

Pa3pen 1. CucreMEBI 0TCU€TA

[y

7

Tema 1.1. IIpeobpazoBanue
NPSMOYTOJIBHBIX KOOPAMHAT
IIOCPENCTBOM BpalCHUM.

Tema 1.2. HeOecHble 1 3eMHEBIE
CUCTEMBI KOOPIMHAT.

L | IPOTPaMMBI

OIIK-

[98)

Pa3nen 2. Crioco0nI
naomonenud UC3

17

Tema 2.1. HaOmronenust B
OIITUYECKOM JIMala30He.

Tema 2.2. HaOmronenus B
paaroauana3oHe.

OIIK-3.2
OIIK-3.4

Pa3znea 3. 'eomerpuueckuii
MeTO]l KOCMHYeCKO# reoe3un

19

Tewma 3.1. Onpenenenue
KOMIIOHEHTOB BEKTOpa
MyHKT-ITYHKT IO CITyTHUKOBBIM
HaOJIONEHUSIM.

Tewma 3.2. YpaBHEHU MOMPABOK U
WX PEIIEHHUEe B TEOMETPUUECKOM
METOZIe KOCMUYECKOU I'e0qe3UH.

10

OIIK-3.1

Pasnen 4. Teopusa UC3
HEBO3MYIIIEHHOTO IBUKEHUSA

19

Tema 4.1. Tudpdepennmanbabie
YPaBHEHUS HEBO3MYIIEHHOTO
nerokenust 1C3

Tewma 4.2. UnuTerpupoBanue
mudepeHInaIbHBIX YPaBHCHHM
HeBO3MYyHIEHHOTO BMKeHUs MC3

11

OIIK-3.3

Pasznea S. Teopus
BO3MYIIEéHHOTO ABMkeHust UC3

41

16

18

Tema 5.1. Tudpdepennmansabie
YPaBHEHUS BO3MYILIEHHOTO
nerokenust C3.

13

Tema 5.2. Bozamymaromiue
YCKOPEHHUS ¥ BO3MYIIAIOIIINE
(YHKIIUU OT pa3IMuHbIX
(hakTopoB.

14
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Tema 5.3. Metozs! 14 3 5 6
MHTETPUPOBAHUS
muddepeHnranbHbIX ypaBHEHUH
BOo3MyILEHHOTrO ABrxkeHus NC3.
Paznen 6. lunamudeckuii meton | 31 71 12| 12| OIIK-3.1
KOCMHY€CKOM reofesun
Tema 6.1. YpaBHEHMs TONPABOK U 16 4 6 6
UX peLICHUE B IUHAMHYECKOM
METOZIE KOCMUYECKOM T'€0I€3UH.

Tema 6.2. CoBpeMEHHbBIE METOJIBI 15 3 6 6
KOCMHYECKOH I'€OIE3UH.
Hroro 144| 31| 62| 51

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

Pazoen 1. Cucmemot omcuéma

Tema 1.1. Ilpeobpa3zosanue npsamoy2oibHblX KOOPOUHAM NOCPEOCEOM BPAUEHULL.

[TpeoOpazoBanue MPsIMOYTOJILHBIX KOOPAUHAT C HCIOIb30BaHUEM yIIIoB Ditnepa u Kapnano.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 1.2. HebecHvle u 3emHble cucmembl KOOPOUHAM.

HctunabIC N Cp€aHNEC PaBHOACHCTBCHHBIC CUCTEMBI KOOpAWHAT.
CpeI[HI/Ie N MTHOBCHHBIC TPUHBUYCKHUC CUCTEMbI KOOPpAWHAT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Pazoen 2. Cnocooot naonrooenun HC3

Tema 2.1. Habnooenus 6 onmuueckom ouanasone.

dotorpaduueckue u gazepusie HaOmonenus MC3.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 2.2. Habnioodenus 6 paduoouanasoxe.

HomnepoBckue Habmonenus, Hadmonenus UC3, oopazyrommx THCC.
Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora
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Pa3zoen 3. I'eomempuueckuii memoo KoCMu4eckou zeooe3uu

Tema 3.1. Onpeoenenue KOMNOHEHMO8 8eKMOPA NYHKM-NYHKM HO CNYMHUKOBLIM HAOII0O0EHUSM.

OnemenTapHas urypa. OnpeneneHre OpUEHTUPYIOIIUX YIIIOB 3eMHOM X0Opbl criocoOoM Bsiiicsus.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

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

VYpaBHEHUSI CBS3M B TEOMETPHUYECKOM MeEToAe Kocmudeckor reoxesuu. KoaddumumeHnTsr npu
HEU3BECTHBIX B YPABHEHUAX MOMPABOK F'€OMETPHUUECKOTO METO/Ia KOCMUYECKON T'e01e31H.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pa3zoen 4. Teopua HC3 neso3myuwénnozo 08usicenus

Tema 4.1. Jfugppepenyuanvrvie ypasnenus nesoamywérnnoco oguxicerus UC3

Paznuunbie ¢opmbl 3amucu  auddepeHnuanbHeix  ypaBHeHUi aBwkeHuss MC3  (BekropHas,
KOOPJMHATHAsl, KOBApUAHTHas!).

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 4.2. Unmeepuposanue ouppepenyuanvhvix ypagHeHull HeosmyueéHno2o osuxcerus UC3

WuTterpansl momaaei, suepruu, Jlamnaca, opOUTHI.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Pa3zoen 5. Teopua eo3myuwiénnozo ogusicenuna UC3

Tema 5.1. Jfugppepenyuanvrvie ypasuenus 6osmyuénnoco osudxcernus MC3.

Juddepenunanbaple  ypaBHEHHS BO3MYIIEHHOTO JIBUKEHUS B KOOpPAMHATHOM QopMe Hu B
OCKYJIUPYIOIIUX JIEMEHTAaX OPOUTHI.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 5.2. Bosmywarowue ycropenus u goamyujaroujue GyHKyuu om pasiudHulx axmopos.
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Bosmymaromue GpyHKIMM OT reonoTeHnrat€a, OT MPUINBa, OT CBETOBOTO JABJICHHUS, BOZMYIIAIOIINE
YCKOpPEHHSI OT TOPMOXKEHHSI aTMOC(HEphI, PESATUBUCTCKUE BO3MYILIAIOILINE YCKOPEHHS.

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

[TpakTuueckas padora

Tema 5.3. Memoowt unmezpuposarnus Ou@@epeHyuanvublx YPasHeHUll 803MYWEHHO20 OBUNCEHUS.
HC3.

AHaIUTHYECKHUE U YUCICHHBIE METOABI MHTETPUPOBAHMS.
Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pa3zoen 6. /[unamuueckuit Memoo KOCMUUECKOIU 2e00e3Ull

Tema 6.1. Ypasuenus nonpagox u ux peuieHue ¢ OUHAMULECKOM Memoode KOCMUUECKOU 2e00e3Ul.

[IpuHIMIT cocTaBieHUS ypaBHEHUU TOMPABOK B AMHAMHUYECKOM METOJIE KOCMHYECKOW TEO/IE3HUH.
Brruucnenune ko3 puiineHToB Mpu HEM3BECTHBIX B YPAaBHEHUSX IMOMPABOK JUHAMHUYECKOTO METOA
KOCMHYECKOH I'€OIE3UH.

Texymuii KOHTPOJIb

Bun (hopma) konTpOss

[TpakTuueckas padora

Tema 6.2. Cospemennvie Memoobl KOCMUUECKOU 2e00e3ull.

Meronq PCIb, cnyTHHKOBas aJbTUMETPHS, MEXKCIyTHUKOBbIC HAOMIOACHUS, CIyTHUKOBAs
IPaJUEHTOMETPHUS.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

6. Illopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  PEerIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHHs — IporpamMmam OakajlaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepaqbHOM TOCYIapCTBEHHOM OIOIKETHOM O0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs] M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 5 cemecmp.
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IIpomedxcymounas ammecmayus: Ik3ameH, 6 cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Paszoen 1. Cucmemot omcuéma
Konmponupyemvie H/[K: OIIK-3.3

Tema 1.1. I[Ipeobpazosanue npsamoy20ibHbliX KOOPOUHAM NOCPEOCHEOM 8PALYEHUI.
dopma KoHTpos1/o1eHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:

1. ®opmupoBanue marpul ditiiepa, Kapaano

dopmupoBaHUEe MaTpPULl BpallleHUsI PU MOBOPOTAX CUCTEMBI KOOPIUHAT OTHOCUTENIHO KaXKJIO0M U3
TpE€X KOOPJMHATHBIX OCEH.

Tema 1.2. Hebecnuvie u 3emmbie cucmemuvl KOOPOUHAM.
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. BbluucneHue CpelHMX TeOUEHTPUYECKUX PaBHOJACHCTBEHHbIX KoopauHat MC3 Ha
CTaHJAPTHYIO 3IOXY IO €r0 MCTUHHBIM TOIOIEHTPUYECKUM PaBHOJCHCTBEHHBIM KOOpIMHATAM Ha
AMOXY HAOIIONEHUS

HebecHble 1 3eMHbIE CUCTEMbI KOOPIUHAT, CBSI3b MEXK/1y HUMHU.

Paszoen 2. Cnocoowt naonrooenuiit HC3
Konmponupyemvie H/IK: OIIK-3.2 OIIK-3.4

Tema 2.1. Habniooenus 6 onmuueckom ouanasoHe.
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:
1. Beruncnenue Hampasienus Ha MC3

Tema 2.2. Habnwooenus 6 paduoouanasone.
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. Marematudeckast 00paboTKa paaroHa0IIOIECHUH.

Pa3zoen 3. I'eomempuueckuii memoo KoOCMU4ecKkoul zeooe3uu
Koumponupyemwvie UJIK: OIIK-3.1

Tema 3.1. Onpeoenenue KOMNOHEHMO8 8eKMOPA NYHKM-NYHKM HO CNYMHUKOBLIM HAOIIOO0EHUSIM.
®opma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. BeruucieHrue OpueHTHPYIONIMX YITIOB 36MHOW XOPAbI

Tema 3.2. YpasHenus nonpasox u ux peuieHue 8 2eoMempuieckom memooe KOCMU4ecKkol 2e00e3uu.
dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocwi/3ananus:
1. Ilpsimast 1 oOpaTHast yIJIoBble IPOCTPAHCTBEHHBIE 3aCCUKU
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Pa3zoen 4. Teopua HC3 neso3myuwénnozo 08usrcenus
Koumponupyemwvie U/IK: OIIK-3.3

Tema 4.1. J[ugppepenyuanvrvie ypasrnenus Heoamyuwenno2o osudxcerus UC3
®opma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. BeiBom muddepeHunanbHbix ypaBHeHuM nBwkeHuss MC3 B pa3iauvHBIX CHCTEMax
KOOPJIUHAT.

Tema 4.2. Unmeepuposanue ouppepenyuanvhvix ypagHeHuil Hego3myueéHno2o osuxcerus UC3
®dopma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. BeiBOA yCIIOBHIT MEXy EPBBIMUA UHTETPAJIaAMH.

Pas3zoen 5. Teopua eo3myuwiénnozo ogusicenuna UC3
Koumponupyemwvie U/IK: OIIK-3.5

Tema 5.1. Jfugppepenyuanvrvie ypasuenus 6osmyuénnoco osudxcernus MC3.
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Beruncnenue sneMeHToB opOUTH MeTozoM ["aycca

Tema 5.2. Bosmywarowue ycropenus u 803myujaroujue GyHKyuu om pasiuiHuix paxmopos.
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:
1. IlpeacraBienne Bo3Mymaiomen (GyHKIUN reOnoTEHIMANa Yepe3 AEMEHThI OpOHTHI.

Tema 5.3. Memoowt unmezpuposarnus Ou@@epeHyuanvublX YPasHeHUll 803MYWEHHO20 OBUNCEHUS.
HCs.

dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. YucnenHoe uHTErpupoBanue AuddepeHnnanbHbIX YpaBHEHUH BOZMYIIEHHOTO JBU)KEHUS
nC3

Pa3zoen 6. /[lunamuueckuii Mmemoo KOCMUUECKOIl 2e00e3uu
Koumponupyemwvie UJIK: OIIK-3.1

Tema 6.1. Ypasnenus nonpagox u ux peuierue 8 OUHAMUYECKOM Memooe KOCMUUECKOU 2e00e3ul.
dopma KOHTpOJIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:
1. YpaBHeHHS TONPABOK U UX PEIICHUE B JUHAMHYECKOM METO/I€ KOCMUYECKOW re€0I€31H.

Tema 6.2. CospemeHtvie MemoObl KOCMULECKOU 2e00e3Ull.
dopma KOHTPOJIsT/O1ieHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. Merog PCJIb.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA
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5 cemecmp, 3auem
Konmponupyemwie H/IK: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4 OIIK-3.5
Bomnpocsei/3ananus:

1. ®yHIaMeHTalIbHOE YpPaBHEHUE KOCMUYECKON T'€0IE€3HH.

2. Meroauka popmMupoBaHus MaTpHIbl Ditnepa.

3. IlpuHmmn pemieHuss  (QyHAaMEHTAJIBHOTO  YPaBHEHUS  KOCMHUYECKOHW  TI'eOfe3UH
JUHAMHAYECKUM METOJOM.

4. Tlpuwamun pemeHuss  (yHAAMEHTAIBHOTO  YPaBHEHHMs KOCMHYECKOM  TeoIe3uu
reOMETPUYECKUM METOJIOM.

5. /IBMkeHue HKBAaTOPa MO/ BIUSHUEM IPELIECCUH.

6. JIBM>KE€HUE SKIMIITUKY 11O]] BIMSIHUEM IIPELIECCHUM.

7. IBM>KeHUE DKBATOPA MO BIUSHUEM HYTallUHU.

8. PaBHOJIEHCTBEHHBIE UICTUHHBIE KOOPAUHATHI.

9. PaBHOZIEHCTBEHHBIE CPETHUE KOOPAUHATHI.

10. I'punBHYCKUE CpEAHNE KOOPIUHATHI.

11. I'puHBHUCKME MTHOBEHHbBIE KOOPAHHATHI.

12. I'eone3nueckuie NpsiMOyrojabHble KOOPIUHATHI.

13. I'eone3nueckrie KpUBOJIMHENHBIE KOOPIUHATBHI.

14. CBs3b MeX Iy Ire01e3NUECKUMU KPUBOJIMHEUHBIMU U NIPSIMOYTOJIBbHBIMHU KOOPANHATaAMM.
15. ITapametpsl ['enbMepra A npeodpazoBaHus KOOPAMHAT.

16. Obmas cxema acrpoMeTpuueckoit 0opadorku Hadmonenuit UC3 cnocobom Teprepa.
17. Ilonsatue o konoBsIx nceprofgainbHoctsax B THCC.

18. IonsTue o ¢pazosbix ncesnonanbHocTIX B THCC.

19. IloHsATHE O METO/IE CITYyTHUKOBOM aIbTUMETPUH.

20. ITonarue o merone PCJIb.

6 cemecmp, IK3amen
Konmponupyemwie H/IK: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4 OIIK-3.5
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Bonpocsl/3ananus:
1. Iuddepennmanbapie ypaBHEeHUST HeBO3MYIIEHHOTO NBIokeHUs MIC3 B BekTopHOU (hopme.

2. Muddepennmanbaple ypaBHEHUS HEBO3MYIIEHHOTO ABMkeHUS MC3 B mpsiMOyTOIBHBIX
KOOpJIMHATaXx.

(98]

. KoBapuanTnas ¢opma 3anucu quddepeHmanbHbix ypaBHeHuid apwkerns NC3.

I

. MaTerpainsl momanei.

N

. MHTErpas sHepruu.

6. MnTerpasns! Jlamnaca.

~

. JIB€ 3aBUCUMOCTH MEXAY IIEPBBIMU UHTErPAJIaMU.

[0¢]

. HTerpan opOUTHI.

9. ¥paBuenue Kenuepa.

10. KeruiepoBbl 351eMEHTHI OPOUTHI.

11. T'eomerpus nemwxenus MC3 no smmmnTuyeckoi opouTe.

12. Nuddepenuuanbabie ypaBHeHHS Bo3MyHIEHHOTO nBMkeHHs NMC3 B mpsMOyrodbHBIX
KOOpAMHATax.

13. JInddepennuansubie ypaBHEHUS BO3MYIIEHHOTO nBrkeHHs MC3 B OCKymHpyHOUIUX
aneMeHTax opoutsl B hopme Jlarpamxka.

14. Bosamymatomas (yHKIUS OT TPABUTALMOHHOTO MO 3€MJIH.

15. Bo3mymaronme ycKOpeHHss M Bo3Mymiamomas (yHKIUS OT TPaBUTALMOHHOTO
NpUTsKeHUS JIyHBI.

16. [IpunuBHas Bo3MyIaromas GyHKIHs OT TPAaBUTAITMOHHOTO MPUTSHKEHUS JIyHBI.
17. Bo3amymaromye yCKOpEeHUs U BO3MyIIaromas (pyHKIHs OT CBETOBOTO JIaBJICHUS.
18. Bo3mymaromue yCKOpeHUs OT TOPMOKEHUST aTMOC(HEpPHI.

19. YpaBHEeHUs TONPABOK B TEOMETPUUECKOM METOJIE KOCMUYECKOHN T€0JE31H.

20. Buap! ycioBuil, BOSHUKAIOIIUX B KOCMHUYECKUX I'€0I€3MYE€CKUX MOCTPOCHUSX.

21. YpaBHeHHs TONPABOK B AMHAMHYECKOM METO/I€ KOCMUYECKOW re01e3un

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
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9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

OcnosHnas tumepamypa

1. Kpsuio B.M. KoopanHaTHO-BpeMeHHbIE ITpeoOpa3oBaHus B reoie3un: yueoHoe nocodue. - M.:
Uszn-so MUUT'AuK, 2014. - 90 c., ni.

2. KpsinoB B.M. OcuoBbl Teopun nprxenust MC3 (dacth mepBasi: HEBOZMYIIEHHOE JBUXXECHHE).:
Yuebnoe nocodue. / B.W. Kppuos. - MUUT'AuK, 2015. - 52 - TekcT: HenmocpeCTBEHHBIH.

3. KpouioB B.M. OcnoBbl Teopun asmxeHuss MC3 (dactb BrOpasi: BO3MYUIEHHOE IABUKEHUE).:
Yuebnoe nocodue. / B.W. Kppuos. - MUUT'AuK, 2016. - 67 - TekcT: Henmocpe1CTBEHHBIH.

Hononnumenvnas numepamypa
1. KpsutoB B.1. Kocmuueckas reopesust: YueOnoe nmocodue. / B.M. Kpsuios. - MUNT'AuK, 2002.
- 168 - TekcT: HEMOCPEACTBEHHBIN.

2. B.M. KpeuioB. Kocmuueckas reozme3uss M reoguHamuika: IIpakTHKyM 110 BBIIOJHEHHUIO
nmpakTHueckux 3aganuil. - M.: MUNT'AuK, 2016. - 31 c.

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

IIpogheccuonanvruvie 6azvi danubix
1. https://www.garant.ru - UadopmanimonHo-npaBoBoi moprain "['apant”

Pecypcor « Unmeprem»
He ucnonb3yrores.

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

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

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe 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 wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOJIHSATH TOMAIIIHNE
paboThI O YKa3aHHBIM IPETONaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooilee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  TNpEeAjaracTcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;
- MeronnyeckuMH pPEKOMEHIAIMSAMH TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;
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Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJHOTEKCTOBBIX  JIEKIMW, MPE3CHTAlUWi, BHIECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (OQUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH JJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM OCOOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHAVNBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 370POBBS TAKUX 00yUYaIOLTUXCS.
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