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 npuknagHoii reoae3nmn

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
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Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

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

«b1.B.06./1B.01.01 [NTOBAJIbHBIE HABUTAIIMUOHHBIE CITYTHUKOBBIE CUCTEMBbI»
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)

O0beM: B 3aUETHBIX €OUHUIAX: 4 3.€.
B aKaJIeMHUYeCKuX yacax: 144 ak.4.

Mocksa, 2026
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Pa3padoruukmu:
Honent kadenps! ['eonesun, k.T.H. KpaBuyk 1. M.

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 Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCHHU
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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
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N
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. Coneprxanue AUCHUTIINHBI
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5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU
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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)

Ne 000007702 Crpanura 3 u3 13



1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)
HGHL OCBOCHHUS OUCHUIIJIMHBI - KOMIIJICKCHOC OCBOCHUC CTy,Z[eHTaMI/I HpI/IHI_II/IHOB
KOOpI[I/IHaTHbIX onpeneneHHﬁ CHYTHI/IKOBI:IMI/I METOJaMHU U CpeIICTBaMI/I B Ieoc3uu u TOHOFpa(bI/II/I
321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:

- OCBOCHHE pPabOTHl CO CIIyTHHKOBOW ammaparypoil BO BCEX IOCTYHHBIX PEKHMaxX, HaBBIKAMH
00paboTKH pe3yabTaTOB MOJEBBIX U3MEPEHUI B CIICIIHAIM3UPOBAHHOM IPOTPAMMHOM OOECIIEUEHNH,
HaBBIKAMH TIPEJICTABICHUS HH(POPMAIINH, ITOTYYEHHOH B pe3yibTare 00pabOTKH, B 3alaHHOM BHU/IE;

- (opMHpOBaHUE TMOHATUN MO TEOPHUHM KOOPAMHATHBIX ONPEAETICHUN CITyTHUKOBBIMH METO/AMH,
cUCTeMaM KOOpJMHAT H WX KOPPEKTHOM IpeoOpa3oBaHMM, HOPMATHUBHBIX TpEOOBAHHUSAX,
COIIPOBOX/IAIOUINX MPOU3BOACTBO Pa0OT CIIyTHUKOBBIMH METOJAaMM, OCOOCHHOCTSM CO3JAHHS H
Pa3BUTHS IJIAHOBBIX M BHICOTHBIX CETEH «KIIACCUYECKUMI» METOIaMH, TEOPHIO CHCTEM KOOpAMHAT U
UX TpeoOpa3oBaHUE, TEOPUIO CHUCTEM BBICOT M HUX IpeoOpa3oBaHWE, MPUHIMIIBI CO3AAHUS U
pa3BUTHS CETEH CIYTHUKOBBIMH METOIAMH, MPUHIUIBI YPABHUTENBHBIX BBIYMCICHUHA B CETAX
MPOCTPAHCTBEHHOM TpHUIIATEPALIUH ;

- ¢QopmupoBaHue yMeHHH OIeHHBATh A(PPEKTUBHOCT, M MPUEMIIEMOCTh HCIIOIH30BAHUS
CIIyTHHKOBBIX METOJIOB JUISl PEIICHUS MOCTaBICHHBIX 3ajlad, COCTABIATH HPOEKT MPOU3BOACTBA
pabot ¢ yuyeTtoM TpeOOBaHUN HOPMATHUBHBIX JIOKYMEHTOB, IUIAHUPOBATH CITyTHUKOBBIC HAOIIOICHHUS,
BBIMOJIHATE OOpabOTKY CIIyTHHKOBBIX HAONIOACHUH, BBIOIHATH YpaBHUBAaHUE pE3YJIbTATOB
BBIUMCIICHUH, MOJTYYCHHBIX B pe3yibTare 00paboTKK 0a30BBIX JIMHUM, BHIMOIHATH MPEOOpa3OBaHUs
KOOpAMHAT TOYEK B PA3IUYHBIX CHUCTEMAaX, BBIMOJHATH OIICHKY TOYHOCTH U KauyecTBa MPOBEIEHHBIX
pabor .

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[IK-12 Cnoco0OeH BBINONHATH KOOPAMHATHO-BPEMEHHOE M  HABUTAIMOHHOE oOecreueHune
TEPPUTOPUU

[IK-12.1 Bemonasier reoae3udeckoe obOecnedenne [JIOHACC u muddepeHmmanbHbIX
MIOJICUCTEM

3namo:

[IK-12.1/3u1 CrpyKTypy, conep>kaHie 1 HCTOYHUKH JTAHHBIX IIOOAIBHBIX U JOKAIbHBIX

MOIIGJIGI\/'I rpaBUTAlMOHHOTO TIOJIA, obmactu MNPpUMCHUMOCTHU TaKHUX MOI[GJICI\/’I JJIsL
PCIICHHUA MMPAKTUYCCKUX 3aaa4

Yuvemo:

[IK-12.1/¥m1 UHcnonb3oBaTh MNporpaMMbl U QJITOPUTMBI BBIUMCIEHHUS 3JEMEHTOB
rPaBUTALMOHHOTO TOJIs], MPABUIIBHO MPEACTABIATh PE3YJIbTAThl BHIYUCICHUI

Brnaoemw:

[1K-12.1/HBl MaremarnueckuM anmapaTtoM MPEICTaBICHUS WCXOIHBIX MaHHBIX H

BBIUMCJICHUS CIEHUaNbHBIX (PyHKIUH, crnoco0aMy MCMHOIb30BaHUS PE3YIbTaTOB B
MH)XEHEPHO-Teo/Ie3nuecKnX padorax

I1K-12.2 Onpenenser npeuu3noHHbIE TPAaBUTALMOHHBIE COCTABIISIOLINE
3uamo:

[1K-12.2/30]1 ®u3ndeckuii CMBICI XapaKTEPUCTHK, CBSI3aHHBIX C TPABUTAIMOHHBIM
MOJIEM, U CITIOCOOBI UX OIpPEIEICHUS

Ymems:

[IK-12.2/¥m1 U3mepsATp M  BBIYUCIATH  3JIEMEHTHl  TPABUTALMOHHOTO  TIOJIA,
MHTEPIPETUPOBATH PE3YNIBTAThl CPABHEHUS BBIYMCIECHHBIX U N3MEPEHHBIX 3HAUEHUI

Braoems:
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[IK-12.2/HBl Marematu4eckuM arnmapaTtoM BbIUYMCIEHUS CHEIMATIbHBIX (QYHKIUI,
croco0aMu MCIIOIb30BAHUS PE3YAbTATOB B HHKCHEPHO-TEOAE3NUECKUX paboTax

[1K-12.3 Pa3paOarbiBaeT TEXHOJIOTMH KOOPAMHATHO-BPEMEHHOTO W  HABUTAIMOHHOTO
o0ecreyeHus: TepPUTOPHIA

3name:

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

Ymems:

[IK-12.3/¥Ym1 Busyanu3upoBaTb M HHTEPIPETUPOBATH 3JIEMEHTHl TI'PABUTAIIMOHHOTO
10J15, CPAaBHUBATh C JaHHBIMU U3 BHEITHUX UCTOYHUKOB

Braoems:

[1K-12.3/HBl [IlpunsaToii TepMUHONOTHEH B OO0JIACTH U3YYCHHS XapaKTEPUCTHK
bu3ndecKux nojei, cnocodaMu npeacTaBiIeHUs HHOOPMAITIH O HUX

3. Mecro aucuumimHbl B cTpykrype OII

Huctumnuaa (Monyns) b1.B.06./IB.01.01 «I'mo6GanpHble HABUTAIMOHHBIE CITYTHUKOBBIE CHCTEMBD)
OTHOCHUTCS K (hOpMUPYEMOI ydacTHHUKAMHU 0Opa30BaTEIbHBIX OTHOIICHHW YacTU 00pa30BaTebHOM
IIPOrpaMMBbI U U3ydaeTcs B ceMecTpe(ax): 4.

B nmpomecce wum3ydeHMss AMCUMIUIMHBI —CTYAE€HT TOTOBUTCS K PEIICHHIO THUIOB 3aaad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI

=
o]
. w2 5 =
= = [
2 12 (8 | 3
g Z o o
— — ~~ ~
< < <
00yueHus S Rl E = § =
s |8 |8 >
=1 g O %
O O e g
o o = 5
O <%
=
4-s neTHsIs
144 | 4 | 140 | 3auer (4)
ceccus
Bcero 144 | 4 | 140 4

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

HaumenoBanue pazaena, TeMbl

YCHUsI, COOTHECCHHBIC C
yjJbTaTaM1 OCBOCHHUA

MOCTOSATENIbHAS paboTa
TPaMMbl

IHUPYEMBIC Pe3YJIbTaThl

IO

Y
v
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- e I
2|5 |E6EE

Pasnen 1. CnyTHHKOBBIE 140| 140 IIK-12.1

HAaBUTallHOHHBIE CUCTEMbI IIK-12.2

Tema 1.1. Beenenue 22| 22| IIK-12.3

Tema 1.2. Cuctemsl KoopauHAT U 22 22

Bpemenu B CPHC.

[TpeoOpaszoBaHue KOOpAUHAT U

BBICOT.

Tema 1.3. [IpuHIMNBI cCO31aHUS U 16| 16

pPa3BUTHS CEeTEN KJIACCUUECKUMU

MeTOoAaMu

Tewma 1.4. [IpuHIIMTIIBI CO30aHUS 1 16| 16

pa3BUTHS CETEH METOJIAMH,

OCHOBAHHBLIMH Ha UCIOJb30BaAHUN

CPHC

Tema 1.5. MeToapbl CITy THUKOBBIX 16| 16

HaOJIIONEHUI

Tema 1.6. McTOYHMKH OIIHOOK B 16| 16

CITyTHUKOBBIX OTIPEICICHHIX

Tema 1.7. [ToneBbie u3mMepeHust 16| 16

Tema 1.8. KamepanbHas 16| 16

obOpaboTka

Hroro 140| 140

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

Pazoen 1. Cnymnuxkogvie HagUu2auyuOHHbBLE CUCHEMDbL

Tema 1.1. Beeoenue

[Ipenver u 3agaun nucuuIuIMHbL. OCHOBHBIE MOHSTHS, TEPMUHBI U omnpeneneHus. HasHauenue u
MPUMEHEHHE CIIyTHUKOBBIX TeXHoioruid B Tomorpaduu. IlepcriekTuBHBIE HaIpaBlICHUS.
[TpoctpancTBennas tpunarepaius B CPHC. Ctpykrypa rto6aibHBIX CUCTEM TO3UITMOHUPOBAHHS.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Hannune xoHcekTa JeKIUN

Tema 1.2. Cucmemot koopounam u epemenu 6 CPHC. Ilpeobpazosarue koopounam u 6blcom.

OOmme cBeieHUST O CHUCTeMax KOOpAMHAT. [IpUHIMIIBI MOCTPOCHUS TEOLEHTPUUYECKUX,
KBa3UICOLICHTPUYECKUX  CUCTEM KOOpAMHAT. I'eonesnueckue CUCTEMBl  KOOpAMHAT.
Tononenrpruueckue cucremsl koopauHar. IIpoexuun I'aycca-Kprorepa u UTM. MexnyHaponHbie
CUCTEMBI OT4e€Ta M KOOpAWHAT. Tumbl BpeMeHHU. Poib BpeMEHU B CIyTHMKOBBIX OIPENCIICHHUSX.
CTpyKTypa CHYTHUKOBBIX CHTHAJIOB. DQeMepHIbl, UX BUIbl U Ha3HaYeHUE. TOMOIEHTPUUECKUE
cucteMbl koopauHaT. Lleam wu 3amaum mpeoOpa3oBaHUs KOOpAMHAT W BBICOT. HopmaruBHBIE
JOKYMEHTBI, permiameHTHpyromue ucnons3oBanue CPHC wu cucrem KkoopAaMHAaT U BBICOT.
[IpeoOpa3oBanue NPOCTPAHCTBEHHBIX MPSIMOYTOJIBHBIX, T€OAE3MYECKUX U IUIOCKUX KOOPIWHAT.
[IpeoOpa3oBanue MeXIy pa3HOTHUIHBIMM CHCTEMaMU KOOpAMHAT. KamuOpoBKM MECTHOCTH U
JOKaJbHBIX TpeoOpa3oBaHuii. IlpeoOpazoBaHMs MEXIy TeOJE3UYECKMMU M HOPMAJIbHBIMHU
BbicoTaMu. OnpeneneHne HOPMaJbHBIX BBICOT C IIOMOLIBIO CIYTHUKOBBIX MeTonoB. llonsarne
TeOn/1a, KBa3UI€On/1a, TEILUIyPOUIa U AHOMAJIUU BBICOT.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

PacueTtHo-rpaduueckas padora

Tema 1.3. Ilpunyunsi co30anus u pazeumust cemeti KiaccudecKumu Memooamu

[IpuHIUIIBI cO3MaHUs CETEH TPUAHTYIISLUUU U NOJUrOHOMeTpuH. I'panycHele usmepenus. Mceropus
pazButusi ['TC (I'ocymapctBennoit I'eonesnueckoit Ceru) u I'BO (I'maBHOM BbICOTHON OCHOBBI)
Kjaccuueckumu Metopamu. OrmpeneneHue mnapameTpoB auuncouga Kpacosckoro. CucteMbl
koopauHat CK-42, CK-63, CK-95 u ux 3Ha4eHne 1 0COOCHHOCTH CO3/IaHus U pa3BuTHs. bantuiickas
cucreMa koopauHar 1977 rogma. ®ytmroku. MeTonbl OmnpeAeneHus: OTMETOK BBICOT ITyHKTOB
TPUAHTYJISIUU U [TOJINTOHOMETPHH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Tema 1.4. HpI/lHL;ul’lbl CcO30aHusl U paseumius cemell Memodamu, OCHOBAHHbIMU HA UCNONTb306AHUU
CPHC

KoHuenuus pa3BuTHs ceTell CIIyTHUKOBBIMM METOAAMM U €€ OTJIMYMS OT KOHLENIUHU MOCTPOEHUs
KkjaccuueckumMu Merofamu. Hasnauenue m npuniunsl nocrpoeHus OAI'C (DynpameHTanpHOU
acTpoHoMmo-reoae3ndeckoi cetn), BI'C (BricokoTounol reonesudeckoit cetn) u CI'C (crmyTHHUKOBas
reoze3nueckas cerb). HecomracoBaHHOCTH, BO3HMKAIOIIME IIPM COBMECTHOM HCIOJIb30BaHUM
KJIACCUYECKUX M CITyTHHKOBBIX MeTOI0B. OObenuHEHHE CeTeil, MOCTPOSHHBIX C UCIOJIb30BaHHEM
CIIyTHUKOBBIX M KJIACCUYECKUX METOJOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Hannune xoHcekTa €Ki

Tema 1.5. Memoowsl cnymuuxogvix Habi00eHull

AOCOIOTHBI M OTHOCHUTEIBHBIM METO/ABl CIyTHUKOBBIX HaOmtoAeHWi. [IpuHIMN w3MepeHus mo
komaM. CrocoObl pa3perieHus: KOAOBOW HEOIHO3HAYHOCTH. ATIMapaTypa, MCIOIb3YIOMas KOJOBBIC
m3Mmepennsi. [lpunnun  wm3mepenuss no ¢asze Hecymei. CnocoOsl  paspemieHus  (a3oBoit
HeoHO3HaYHOCTU. DOpPMHUpPOBaHKE U 3HAYEHHE NIEPBBIX, BTOPBIX U TPETHUX PA3HOCTEH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Tema 1.6. Mcmoynuku owub0K 8 CnymHuKo8blx onpeoeneHusx

OmmOkH, BO3HMKAIOIINE BCIEACTBHE BO3IECUCTBUS CpE/ paclpoCTpaHeHHs] CUTHaja: noHocdepa u
Tponochepa. MuoromydeBocts. Pamnonntepdepenius. dakrop nonmwkenus TouHoct DOP u ero
Buabl. OmmbOku omeparopel. bnokupoBanue curnana. MucTpymeHTanbHble ommOku. [Ilymbr
npueMHuka. PemaruBuctckue s¢dextsi. OmmOKM, BBI3BaHHBIE HECTAOWIBLHOCTHIO CTAHIAPTOB
4acTOThl M BpPEMEHU B ammaparype IMOoJib30BaTelNs, KOCMUYECKHUX almaparax M CTallMOHApHBIX
CTaHIIUAX CIICKECHUS U 00pabOTKK nH(MOpMAITHH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa €Ki
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Tema 1.7. Ilonesvle usmepenus

Texnuka 0€30MaCHOCTH TIPH HCIIOJB30BAaHUM CIYTHUKOBOM ammaparypbl. [IpoektupoBanue
HaOmronenuid.  PexornocmupoBka MectHOocTH. [IpeamoneBoe  miiaHupoBaHWE — HAOIIONCHHIA.
Hactpoiika anmapatypsl Tonb30BaTessi Il peIIeHUs pasiIuyHbIX 3amnad. CTaTMueckue W
KHHEMaTHYeCKue pexuMbl HabOmonenuit. Mcmonp3zoBanune pexkuma RTK mms pemenus 3amadq
tonorpaduu. IlpaBuna cocrtaBieHusi abpuica B TOJEBBIX YCIoBUsAX. [IpaBuma HaOmroneHus Ha
nyHkrax ['TC

Texymui KOHTPOJIb

Bun (hopma) konTpoms

PacuetHo-rpaduueckas padora

Tema 1.8. Kamepanvuas oopabomka

[IporpaMMmHbIe KOMIUIEKCHI, UCHOIb3yeMble Al 00paboTku. MMmopT naHHBIX. DOpMaThl JaHHBIX
cnyTHUKOBBIX HaOmoneHuit. RINEX-¢popmar. Hactpoiika o0paboTku 6a30BbIX JuHU. Bapuantel
0o0paboTku 06a30BbIX JHMHUH. BpiOop mapamerpoB ypaBHuBaHHS. OCOOEHHOCTH CBOOOIHOTO
YpaBHUBAHMS U YPAaBHUBAHHS C OTPAaHMYCHHBIMH YCIOBUSMH. KaanOpoBka MECTHOCTH U JIOKAJIbHBIE
npeoOpa3oBaHus. JIKCIOPT JaHHBIX.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

PacuetHo-rpaduueckas padora

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimok  mpoBeAeHHS TMPOMEKYTOUHOM aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO O0pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEeHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1/1, 4-5 nemusa ceccusl.

7. OueHOYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 1. Cnymnuxkogvie HagU2auyuOHHbBLE CUCHEMDbL
Koumponupyemvie H/IK: 1IK-12.1 1IK-12.2 IIK-12.3

Tema 1.1. Beeoenue
dopma KOHTPOJIs1/0LIEHOYHOE cpeicTBO: Hanume KOHCTIEKTa JIeKIuid
Bomnpocwi/3ananus:
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1. ChopmynupyiTe OCHOBHYIO LI€b AUCIUILTUHBI U IEPEUHUCIUTE HE MEHEE TPEX KIFOUEBBIX
3aj1a4, peraeMbIX ¢ MOMOIIBIO CITYTHUKOBBIX TEXHOJIOTUI B COBPEMEHHOM TOOrpa iy U Treofe3uH.

2. OObscHUTE CyTh MeETOAa MPOCTPAHCTBEHHON Tpmiarepanmu. Kakue u3MepeHus
HEOOXOIUMBI JJIS1 ONPEACTICHUS KOOPAMHAT TOYKHU B IPOCTPAHCTBE C MOMOIIBIO 3TOTO MeToa?

3. Ha3oBuTE OCHOBHBIE CETMEHTHI, U3 KOTOPBIX COCTOMT JIt00asi rioOanbHas CITyTHHKOBAS
paguonaBuranuonnas cucrema (Hanpumep, GPS, TJIOHACC), u kpaTko oxapakTepu3yurte
Ha3Ha4YE€HHE KaXJ0I0 U3 HUX.

Tema 1.2. Cucmemot koopounam u epemenu 6 CPHC. Ilpeobpazosarue koopounam u 6blcom.
®dopMa KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. B ueM mpuHIUMNUAILHOE pa3IMude MEXAYy TeoleHTpuyeckoi (Hampumep, [13-90) u
TOTOLEHTPUYECKOM cucTemMaMu KoopAuHatr? s pelieHust Kakux 3ajqad ylIoOHEe HCIONb30BaTh
TOTIOLEHTPUYECKYIO CUCTEMY?

2. HO‘IeMy TOYHOC M3MCPCHUC BPCMCHU ABJIACTCA KPUTUUCCKU BAKHBIM JIS1I CITYTHHKOBOI'O
HOSI/ILII/IOHI/IpOBaHI/ISI? Yo HpOI/I3OI\/JII[CT C TOYHOCTBHIO OIpCaACIICHUS JaJIbHOCTH, €CIIn
PacCCUHXPOHHU3ALIMS YacOB CIIyTHUKA U IPUEMHHKA COCTABUT BCEro 1 MUKPOCEKYHTy?

3. JlaiiTe omnpeneneHus TeoIe3ndecKoi (IUTUIICONIATEHOM ) BEICOTHI, HOPMaJIbHON BBICOTHI U
BBICOTHI Teona. Kak CBSI3aHBI ATH TPU BEIMYUHBI MEXTy COOO0#?

Tema 1.3. Ilpunyunsi co30anus u pazeumust cemeti KiaccudecKumu Memooamu
®dopMa KOHTPOJISI/OTICHOYHOE CpeACcTBO: Hamnume KoHCIIeKTa JISKITHi
Bonpocsi/3ananus:
1. B yem 3axirouaeTcsi NPUHIUIHAIBHOE Ppa3IMyMe MEXAY METOIOM TPHAHTYISIUU U
METOZIOM HOJMTOHOMETPUHU MIPU CO3AAHUU T'€0/Ie3NUECKUX ceTei?
2. Kakas cucrema koopauHar npuiia Ha cMeHy CK-42 u CK-63?7 B dem ee miaBHOE OTIIMYKE
OT MPEIUIECTBEHHMI] C TOYKH 3PEHHUS] MaTeMaTHYeCKOW OCHOBBI (IIOBEPXHOCTH, K KOTOPOHl OHa
OTHeceHa)?
3. Uro nmpuHuMaeTcs 3a Hylb orcyeTa B bantuiickoit cucteme Bbicor 1977 roma? Kak
Ha3bIBAETCS MYHKT, OT KOTOPOTO BEAETCS ATOT OTCUET, U IJI€ OH PACTIOTIOXKEH?

Tema 1.4. Ipunyunel co30anus u paszeumus cemetl Memooamu, OCHOBAHHbIMU HA UCHOIb308AHUU
CPHC

dopMa KOHTPOJISI/OTICHOYHOE Cpe/cTBO: Hammume KoHCIIeKTa JISKITHi

Bonpocsi/3ananus:

1. B yem 3akito4yaercsl IaBHOE OTIMYME «IY4YEBOTO» WM «KJIACCHYECKOr0o» MpPUHIUIA
MMOCTPOCHUSI TEOAC3UYECKOM ceTh (0T O00mero K YacTHOMY) OT KOHIEHIIMHA IOCTPOCHUS
CIyTHUKOBBIX ceTelt (Hanmpumep, PAI'C)?

2. Pacnonoxute B MOpSIKE YOBIBAaHUS TOYHOCTH M BO3PACTAHHS IUIOTHOCTH CIIEAYIOIIHE
cetn: CnytHukoBas reonesudeckas cetb (CI'C), Bricokorounass reomesmueckas ceth (BIC),
OdynnameHtanbHas actpoHoMmo-reogesnueckas cetb (PAI'C). KakoBo HazHaueHre camMOl HU3ILIEH B
9TON UEpapXUU CETH?

3. Kakas ocHoBHas mpoOiemMa BO3HHUKAET MPU COBMECTHOM YPaBHUBAHUH M HCIOIB30BAHUU
KJIACCUYECKUX U CITyTHUKOBBIX CETEH, M UeM OHa BbI3BaHa?

Tema 1.5. Memoowsl cnymuuxogvix Hab100eHul
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocwi/3ananus:

1. B yem npuHIUNMAIbHAS Pa3HULA MEXKIY aOCOMIOTHBIM W OTHOCHUTEIBHBIM METOAAMU
CIyTHHKOBBIX onpeneneHnii? Kaxoit meton obecnieurBaet 6osiee BHICOKYIO TOUHOCTh U IToYemy?
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2. OObscHUTE pasHUIly Mexay u3MmepeHueM 1o kony (C/A xom) m maMepeHueMm mo ¢ase
Hecymeir (L1/L2). [louemy ¢a3zoBble M3MepeHHs MOTEHIUAILHO TOYHEE KOJOBBIX, HO CIIOXKHEE B
obOpaboTke?

3. Urto Ttakoe «da3oBas HEOMHO3HAYHOCTHY»? [l 4wero B mporiecce 0OpaOOTKH JAaHHBIX
HCTIOJIB3YIOTCS «IIEPBBICY», KBTOPBIC» H «TPETHI» PA3HOCTH?

Tema 1.6. Ucmounuku oumubOK 8 CHYMHUKOBLIX ONPEOeNeHUIX
dopMa KOHTPOJISI/OIIECHOYHOE CpeacTBO: Hammume KoHCIeKTa JISKITHi
Bonpocsi/3ananus:

1. Onummre MexaHU3M BIMSHHUS HOHOChepbl U Tpomocdepsl Ha MPOXOXKACHHE
CIYTHUKOBOTO curHama. KakuMm crnocoOoM MOXHO MHUHHMH3UPOBaTb HOHOC(EpPHYH OHIMOKY B
JIBYXYaCTOTHBIX IPUEMHHUKAX?

2. Yro noxkazeiBaeT ¢aktop noHwkeHus touHoctd (DOP)? Kakue Bunst DOP BbI 3HaeTe u
IpU KAaKOM pAacIONIOKEHWH CIIyTHHKOB Ha He0OCBOIE €ro 3HadeHue OyleT HaWIydIluM
(MUHUMATBHBIM)?

3. Kpatko 00bsICHUTE, TOYEMY TE€OpHsI OTHOCUTEILHOCTHU (M CTeIaibHast, U 00I1as) BHOCUT
KOPPEKTUBBI B pabOTy CITyTHHKOBBIX CUCTeM. K KakuMm ommuOKaM B OIpelesieHMH BpeMEHHU (H,
CIICIOBATEIIBHO, PACCTOSHUS ) TPUBOIAT 3TH d(H(HEKTHI, €CIIN X HE YIYUTHIBATH?

Tema 1.7. Ilonesvle usmepenus
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:

1. Kakue ¢dakropel HE0OXOQMMO YYHUTHIBATH Ha JTale MPEANOICBOr0 IUIAHUPOBAHUS
HaAOMIONEeHUH (KpOME MOTO/IbI ), YTOOBI 00ECTIEUUTh YCIICITHYIO0 ChEMKY?

2. B uem pasHHIIA MEXIY CTaTHYECKMM M KHHEMATUYECKHM DPEXHUMaMU CITyTHUKOBBIX
HaOmoneHnii? B kakux ciyyasx (Ui pelieHus Kakux 3ajad) MpeAroYTHTENbHEE HCIOIb30BaTh
pexxum «Stop-and-Goy» unu RTK?

3. Jlyist 4ero mpu BBITIOJIHEHUH CITyTHUKOBBIX M3MEpPEHUH HEO0OXOIUMO COCTaBJIATH abpuc?
Kaxkast nndopmarius B 06s13aTeIbHOM TOPSJIKE TOJDKHA OBITh HA HETO HaHeceHa?

Tema 1.8. Kamepanvuas oopabomka
®dopMa KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. Jlna dero ObLT co3maH W B 4eM mpeumylecTtBo ucnonb3oBanus RINEX-dbopmara npu
00paboTKe CIyTHUKOBBIX HAONIONCHMWA, TIO CPABHEHUIO C 3aKPBITBIMH CHIPHIMH (hOpMaTaMu
MPOM3BOANTENEH 000PYIOBaHUS?

2. OObsiCHUTE pa3HHIy MeEXIy CBOOOJAHBIM ypaBHUBaHHEM (CBOOOJHOM CEThIO) U
YpaBHUBaHHEM C OTPaHMUYCHHBIMH YCIOBUSIMH (PKECTKOH ceTbio). B kakom ciyuae mpuMmeHsieTcs
KaXXAbIH U3 3TUX MOAXOA0B?

3. C xako#l 1eTbI0 BBHITIOIHACTCS KaIMOPOBKAa MECTHOCTH WJIM JIOKAJbHOE MPeoOpa3oBaHHE
koopauHar? Korja Bo3HHKaeT HEOOXOAMMOCTh B ATOU Tporenype?

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

4-s1 nemmusis ceccus, 3avem
Konmponupyemwie H/IK: IIK-12.1 IIK-12.2 [IK-12.3
Bomnpocki/3ananus:

1. B kakoll cucreMe KOOpAWHAT IIPEJICTaBIECHbl KOOPAMHATHI CIYTHUKOB cucteMbl GPS?
(HanumuTe abOpeBHaTypy 3ariiaBHBIMU OyKBaMHM)
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2. JIng yero MCHONB3YIOTCS TuddepeHIranbHble MONPaBKU NpU TMO3ULIUOHUPOBAHUU IO
curnainam ['HCC?
1. I cMHXpOHM3AIMK YacOB
2. Jlns mepenayu aabMaHaxa u OOpTOBBIX 3eMepu
3. lns o6Hapyxenus 6a3oBbix crannuii [HCC
4. 1na nozunmonuposanus o merony RTK

3. Jlns yero wucmonb3yrorcs (aibl mapaMeTpoB BpamieHust 3emun (earth orientation
parameters - EOP) npu o0paboTtke HabmoneHuii?
1. Yuér napameTpoB aHTEHH
2. Y4€r BIUSAHUS NOJSPHBIX IPUIMBOB
3. Y4ér BIUsHUS MEXKKaHABHBIX 3aJePiKEK
4. V4T BIUSHUS MPUIUBHBIX Y3PPEKTOB

4. Kak Ha3pIBaeTCs NPOMEXKYTOK BPEMEHM MEXKIY IBYMs IOCIEIYIOIIMMU MOMEHTaMHU
¢ukcanmu uzmepenuit nmo curagam ['HCC? (BBeauTe OTBET CTPOYHBIMH OyKBaMU paszeiisisi COBa
OIHUM TPOOeIIOM)

5. Kak Ha3bBaeTcs CIyTHHKOBas Teojie3MuecKas — ammaparypa, OOBbeAMHSIONIAs
BBIYHUCTUTENbHBIN 010K U anTeHHy [ HCC B ogHOM Kopiryce?
1. MonynbHasi aHTEHHA
2. OEM-monyinb
3. HTerpupoBaHHas cucTeMa
4. CmapT-aHTeHHa

6. Kaxoil meron nosunuonuposanus no curHanam ['HCC wucnonb3yercss aias nOCTpOEHUS
CIIyTHUKOBBIX I€OJI€3UYECKUX CETEN?
1. RTK
2. PPP
3. «Kunemaruka B mocToOpabOoTKe»
4. «Cratuka»

7. Kaxkoit metox no3uronuposanus no curHanam ' HCC ucnonb3yioT Ui BBIHOCA OOBEKTOB
B Hatypy? (BBeauTe abOpeBHUaTypy 3ariaBHBIMU JJATUHCKUMU OyKBaMu)

8. Pacmmudpyiite ab6peBuarypy «CI'A»

9. UTo M3 NEpevncIEHHOTO HE OTHOCHUTCS K NMPEMMYILECTBAM MOCTPOECHHUS Ie€OAe3UUECKUX
CeTel CIyTHUKOBBIM METOJOM OTHOCHUTEIBHO HMPHUMEHEHMS ONTHKO-VIEKTPOHHBIX T€OAE3UUECKHUX
WHCTPYMEHTOB?
1. He TpeOyeTcst BUIUMOCTh MEXAY ITYHKTaMH CETH
2. 3mepeHust MOTYT IPOU3BOIUTHCS HOUBIO U B YCIIOBUSAX 3aTPYAHEHHOM BUIMMOCTH
3. OTCyTCTBYIOT HOTPEIIHOCTH HAOIIOAaTENs
4. Her HeoOxomumocTu oOecneynBaTh BUAMMOCTh HeOECHOW cepbl Ha MyHKTaX Treoe3MyYecKoi
ceTu
10. Yo He sBieTCAa METOJ0OM BBIUNCIIEHHS ITONPAaBOK B ceTeBbIX pemeHusx RTK?
1. MeToz miIomaaHbIX MOMPaBoOK
2. VRS
3. FKP
4. KAP-Es

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

OcHognas tumepamypa
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1. AaronoBuu K.M. Mcnonb30BaHue CIIyTHUKOBBIX PaJHMOHABUTAIMOHHBIX CUCTEM B reozie3un. B
2-x 1. T. 1. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reoie3nyeckas akaaemus'". /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2005. - 334 - 5-86066-072-3 (1.1). - Tekct:
HEIOCPEACTBECHHBIM.

2. Antonosuy K.M. Mcnionb30BaHue CITyTHUKOBBIX PaJMOHABUTAIMOHHBIX CUCTEM B reoze3uu. B
2-x 1. T. 2. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reojie3ndeckas akaaemus'". /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2006. - 360 - 5-86066-077-4 (1.2). - Tekct:
HEIOCPEACTBECHHBIM.

Jlononnumenvuas rumepamypa

1. I'epacumoB A.Il. Mecthble cuctemsl koopauHar / A.Il. T'epacumos, B.I. Hazapos. - OOO
"N3narensctBo "IIpocnekt”, 2010. - 64 - 978-5-98597-150-7. - TekcT: HENOCPEACTBEHHBIH.

2. Tennke A.A. ImoGanmbHBIE CIYTHUKOBBIE CHCTEMBl ONPEACICHHS MECTOMOJIOKEHHS U UX
npumenenne B reoxe3uu. / A.A. Tenmke, ['I. IloGemuuckmii. - 2-e¢ wu3n., mepepab. u jgom. -
W3narensctBo Kaprreonentp, 2004. - 351 - 5-86066-063-4. - TekcT: HEMOCPEACTBEHHBIH.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aK0UIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://www.garant.ru - UTapopmanmonHo-npaBoBoit noprai "l'apant"

2. www.znanium.com - KosuteKius 3eKTpOHHBIX BepCU U3aHu (KHUT, )KypHAJIOB, CTaTe U
Tp.), CTPYIIIUPOBAHHBIX M0 TEMAaTUYECKUM U 1I€JIEBBIM MPU3HAKAM

Pecypcol « Unmeprem»
He ucnonb3yrores.

9.3. [IporpaMmmHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUNIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMmenanHbIi THIT
WuTepakTuBHas maHens - 1 mr.
MapxkepHas gocka - 1 mr.
Menosas gocka - 3 mT.
[Ipoexrop - 1 mt.
Kponmreiin mist mpuOopos - 8 miT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOJIHSATH TOMAIIIHNE
paboThI O YKa3aHHBIM IPETOABaTEsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
0oJiee yCIEeIIHOTO BHIIIOIHEHUS paOOThI CTYACHTY MPEIaraeTcsl UCIOIb30BaHUE
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y4eOHO-METOINYECKIX MAaTEPHAIOB, COOTBETCTBYIOIINX YKAa3aHHOU TEME.
CamocrosiTenbHast paboTa CTYIEHTOB OTTUCHIBACTCS M PETYIUPYETCS:
- MeroaudyeckuMu peKOMEHAAIUSAMU 10 TUCIUIUINHE;
- MeTtonuyeckuMi PEKOMEHIANMSIMHU 10 OpPraHU3AIMK CaMOCTOSTEIHbHOM pPabOThl CTYIACHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00yUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPE3eHTalllidi, BHAECO- M  aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MOoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 UHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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