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1. Ilesm W 3a1a4M AV CHUILTHHBI

Heas panHOW AMCHUIUIMHBI - (OPMHpPOBaHUE MPO(ECCHOHATBHBIX KOMIIETEHIIHH,
OTIPENENAIONUX TOTOBHOCTh M CHOCOOHOCTh CHEIMAIMCTa IMOJy4aTh W  HCIOJIb30BaTh
a’pPOKOCMHUYECKYI0 HWH(POpMAIMIO IS CO3IAaHUS WU OOHOBJCHHS TOHOTrpadHUEcCKUX KaprT,
KaJaCTPOBBIX KapT U JPYTrUX TOKYMEHTOB.

OcHoBHBIE 3agayH - TOomorpado-Teoie3ndeckoe  odecreueHue  M300paKeHUs
MIOBEPXHOCTU 3€MJIM B LIEJIOM, OTJEJIbHBIX TEPPUTOPUN U Y4aCTKOB 3€MHOU MOBEPXHOCTH, KaK
HA3eMHbBIMH, TaK U a3POKOCMUYECKMMHU METOJaMU: MPOBEJICHUE CHEIUAIbHBIX I'€0Je3UUYECKUX
W3MEPEHUN TpU  IKCIUTyaTallud TOBEPXHOCTH U Heap 3emid  (BKIOYass OOBEKTHI
KOHTHHEHTAJILHOTO HIeNb(a, TPAaHCIOPTHON MH(PPACTPYKTYPHI, HEPTE - U Ta30100bIUN), a TAKKE
IPU U3YYEHUU JPYIMX IJIAHET UM UX CIHYTHHUKOB; IOJYYEHHE HA3€MHOM M a’dpOKOCMHUYECKOU
MIPOCTPAHCTBEHHON MH(OPMaLIUU O COCTOSTHUU OKPY)KAIOIei cpelbl Py U3y4EeHUH MPUPOIHBIX
pPECypcoB METOJIaMU T'e€0JIe3UH U JTUCTAHIIMOHHOTO 30HAUPOBaHUs; cOOp, 0000IIeHNe U aHAIU3
Tornorpado-reo1e3nIecKo, KapTorpaduueckou, aCTPOHOMO-TE0I€3NYECKOMN 151
rpaBUMETpUYECKOi MH(pOpManuu, pazpaboTKa Ha €€ OCHOBE METOJOB, CPEJICTB U IPOEKTOB
BBINIOJIHEHUS! KOHKPETHBIX HApOJHO-XO3SWCTBEHHBIX 3a/lady; BHEAPEHHE B IPOU3BOJICTBO
pa3paboTaHHBIX U MPUHATHIX TEXHUYECKUX PEIICHUH U TPOEKTOB.

2. MecTo TMCHUNJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMbl

21.]'[?1 OCBOCHUA ﬂaHHOﬁ JAUCIHUITIINHBI HCO6X0}II/IMLI PE3YyIbTAaTbl OCBOCHUA CICAYIOMIUX
MPEANIECTBYIOMINX JUCIUIINH: «BBenenue B CHEIHAILHOCTD Y, «["eone3us»,
«DoTorpaMMeTpuUs».

PaccmarpuBaemasi AMCUUMIUIMHA — SIBJSIETCSl  MPEIIIECTBYIOIIEH IS CJIEIYIOIIMX
mucuuiuine: «TMOI' Ny, «l'eone3nyeckasi acCTpOHOMHUS C OCHOBaMH acTpoMeTpum», «Teopus
¢buryp, nmiaaHet u rpaBUMeTpus», «KocMuueckas reoie3us ¥ reoIMHAMUKaY.

3. IlepeueHb MJIAHHUPYEMBIX Pe3yJbTATOB O0YYEeHUS MO JUCHUNINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTUKEHHS KOMIIeTeHIIU

[Ipomecc wm3ydyeHUs AUCHMIUIMHBI HANpaBiIeH Ha (QOPMHPOBAHUE CICIYIOIINX
KOMIIETEHINH:

Tao6anua 1

Koa mo ®10C HNupuxaropsr | [lnanupyembie pe3yiabTaThl 00y4eHHs
MOCTHKeHHUSA no gucuumaune (3YB)
npodeccHoOHAIbHbIE

IK-3 IIK-3.11 3HATh:
CrnocoOHOCTh K IUIAHUPOBAHMIO U | 3HATh COBPEMEHHbBIE  METOJbl  BBIIOJIHEHUS
IIPOU3BOJICTBY MH)KEHEPHO- | OCHOBHBIE TONOTpapUUECKUX ChEMOK;
re0JIe3NUeCKUX HW3bICKAaHUM JUId | KapTorpaduye | MPUHLMIBI  MOCTPOEHUS  IU(PPOBBIX
IIPOEKTUPOBAHMS U | CKHE MOJENIN MECTHOCTH,
CTPOUTENBCTBA, a Takxe | LpuTHl, dopmMbl  00pabOTKM  CTATUCTUYECKUX
BBIIIOJIHEHUIO pabot no | Tornorpaduyec | MaTrepuanoB, cnocoObl 0003HAUEHHS HX
TOTOT papUUECKUM CbEMKaM | KM€ YCIIOBHBIE | HAa KapTaxX U CXEMax.
MECTHOCTH JJsl  CO3JaHUsl U | 3HAKU yMeTh:
OOHOBIIEHHS KapT W IUJIAHOB, B BBITIOJIHATh paboThI 1o
TOM YHCJie B HU(PPOBOM BHJIE, JUIS TOTOTpapUUECKUM CheMKaM MECTHOCTH;
CO3aHHUS u BEJICHUS BECTH MPOCTPAHCTBEHHBIE 0a3bl JAHHBIX.
MIPOCTPAHCTBEHHBIX 0a3 JaHHBIX C BJIAJIeTh:
MIPUMEHEHUEM HA3EMHBIX, crocobamu IIOCTPOEHHUS
a)POKOCMHUYECKMX W  METOJOB TomorpaMuecKux IUIaHOB, KapT ©
JMCTAaHIIMOHHOTO 30HUPOBaHUS U(PPOBBIX MOJIETIEH MECTHOCTH.




4. OO0beM IMCHUILIMHBI M BH/IbI Y4eOHOH padoThI

Taoauna 2
Bcero CemecTpsl
Bua yueOHo# paGoTbl yacos/ 3a4. efl. 4 7
0oP0O | 30 | OPO | 39O
KonTakTHasi padora (Bcero) 48/1,3 | 16/0,4 | 48/1,3 | 16/0,4
B tom umcie:
Jlexunu 16/0,4 | 6/0,1 | 16/0,4 | 6/0,1
JlabopaTopHbIC 3aHATHUS 32/0,9 | 10/0,3 | 32/0,9 | 10/0,3
CamocTosiTeIbHasi pa6oTa (Bcero) 96/2,6 | 128/3,5 | 96/2,6 | 128/3,5
B tom umcie:
Pedepatsr 16/0,4 | 20/0,5 | 16/0,4 | 20/0,5
U (unu) opyaue 6uodvl camocmosmenvHou pabomol:
IToxroroBka K 1a00PATOPHBIM 3aHITHAM 50/1,4 | 68/1,9 | 50/1,4 | 68/1,9
IToaroToBKa K 9K3aMeHy 30/0,8 | 40/1,1 | 30/0,8 | 40/1,1
Buja oryeTrHoCcTH IK3 IK3 IK3 IK3
O0mas Tpy10eMKOCTh BCEI'O B yacax 144 144 144 144
JTUCHUTIIIINHBI BCEI'O B 3a4. exuHHIAX 4 4 4 4
5. Coaep:xaHue QUCIHUNINHBI
5.1. Pa3neapl AMCHUILINHBI M BUABI 3aHATHHA
Tadauna 3
HaumeHoBaHue pa3iesia Yacut Yacut Hacnl
Ne NMPaKTHYeCKAX
/i JUCHUILINHBI 110 JCKUHOHHBIX | HGOPATOPHBIX | ((ovane Bcero yacos
CEMECTpaM 3aHATHH 3aHATHH saHsTHi
4 cemecTp
ABPOKOCMUYECKHE
ChEMKH: COBPEMEHHBIN
WHCTPYMEHT B HayKe U
1. | ynpaBieHUH TEPPUTOPUEH. 4 2 - 6
HaOmronenue
HCKYCCTBEHHBIX
CIyTHUKOB 3eMJIn
Teopust 1 MeTOIBI
(hoTOrpaMMeTpHUECKOM
5 00pabOTKH OJIMHOYHBIX U 6 4 ) 10
cTepeornap
a3POKOCMHUYECKUX
CKaHEPHBIX N300paKCHUN.
[TpuHIUIIBL
panroJIOKAIIMOHHO N
3 | CeMKH. Kocmuueckue 6 4 i 10
PaMoJIOKATOPHI C
CHUHTE3UPOBAHHOMN
anepTypoi.




5.2. JlekinOHHBIE 3AHATHSA

Taoauna 4

n/n

HanmenoBanme pazaesa
JTUCIHHUIIINHEI

Copepsxanue pasgena

A3poKOCMUYECKHE
CBEMKH: COBPEMEHHBIN
WHCTPYMEHT B HAyKE U

YIPABJICHUHU TEPPUTOPUEH.

HaGnronenue
HCKYCCTBEHHBIX
CIyTHUKOB 3eMJiu

BBEJEHUE. IU®POBbIE KAMEPHI J1JIA

TOITOI' PAOUYECKOM ASPODPOTOCHEMKU Ilpenmer,
3a/1a4uM U COJIEpKaHUE Kypca «A3POKOCMHYECKHUE ChbEMKI.
CBs13b Kypca CO CMEXHBIMU JTUCLMILIMHAMU CHELUATbHOCTH.
ABuaMOHHBIE OATUMETPHUUECKUE CKAHUPYIOIUE CUCTEMBI.
BosmoxHocTu u cepbl npumeHeHus. CpaBHUTEIbHAS
OIICHKA MPOU3BOAUTEIHHOCTH [IU(PPOBBIX
a’pooTOCHEMOUYHBIX cucTeM. CpaBHUTENbHBIN aHAIIN3

s dexTuBHOCTH adpodoToTONOrpadUIECKON CHEMKHU C
ucnoJsibzoBanueM bBC u munotupyemsix BC.
ASPOKOCMMNYECKHME METO/IbI JUCTAHIIMOHHBIX
VICCJIEJJOBAHUI Knaccnpukamus chbeMOUHBIX CHCTEM
JUCTAHIIMOHHOTO 30HIUpPOBaHus. MeTobl, CpeAcTBa U
KOMITOHEHTbI ChEMOYHBIX CUCTEM IS TTOJTyUYEHUs JaHHBIX
/133 naccuBHbIM MeTO10M. OpOuTtanbabie MeToab J(33.
Habntoienne ucKycCTBEHHBIX CTYTHUKOB 3€MUITH.
Knaccuduxanum opour UC3. Knaccuduxanuu tunos UC3.
[TapameTpsl TpaekTopuu aeukeHust KJIA. DneMeHTbl
opourtsl. Tpacca KJIA, ee onpenenenue u reorpaduaeckoe
MpeCTaBJICHHE. [ eonopTaIbl POCCHIMCKUX M 3apYOSKHBIX
nucTpuOboTepoB AaHHBIX J[33. [IpuMeHeHre mporpaMMHBIX
KOMIIIEKCOB 00paboTku nanHbix /133

Teopust u MEeTO b
(hoTOrpaMMeTpHUCCKOM
00pabOTKH OJIMHOYHBIX U
cTepeonap
A’POKOCMHUYECKHIX
CKaHEPHBIX U300paKECHUH.

[MPUHOUIT ®OPMHUPOBAHUA UH30BPAXEHUA C
TTIOMOIIIBIO OIITUKO-2JIEKTPOHHOM CKAHEPHOM
CBEMOYHOM CHUCTEMBI  (pushbroom). Ipuurmn
JEUCTBUSI ONTHKO-IJIEKTPOHHOTO ckaHepa (manee — ODC).
[Tpunuun paboTbl CUCTEMBlI 3JIEKTPOHHOW KOMIIEHCALUU
«cmaza m3ooOpaxenus» (TDI, B3H). Cucrema koopauHaT
ckanepa ¢ [I3C-nuneiikoiri u ¢ marpuneit [13C. Cucrema
KOOpJIMHAT Uil CKaHepoB, Yy KOTOPhIX B (POKAIbHOMI
IUIOCKOCTH HAaXOJSATCS JIBa Psijia MaTPHIl PACIOJIOKEHHBIX B
nraxmMaTHOM mopsiake. CHCTEMBl KOOPAMHAT CKaHEPHEro
U300paKeHHUs. [TPUHIINII OGOPMHPOBAHUA
N30BPAXXEHU A C I[TOMOILIBIO OIITHUKO-
MEXAHUYEKCUX CKAHEPHBIX CBEMOYHBIX
CUCTEM (whiskbroom). [IpuHuun JENUCTBUS
MHOTOCTIEKTPAIbHOTO  ONTHKOMEXaHUYECKOTOo  CKaHepa.
OcCHOBHBIE T€OMETPUYECKHE XapaKTEpUCTUKU. J[oCTOMHCTBA
Y HENOCTaTKU CKaHEpHbIX cbeMO4HbIX cucreM. METO/IbI
[TOJIYUEHUA CTEPEOIIAP CKAHEPHbIX
N30BPAXEHWI. Maremarnuueckass MOJIENb CKaHEpHBIX
uzo0paxkenunit  (crporas, wmetronq RPCkoaddummenrosn).
AnmpokcuManus ~MaTeMaTH4eCKOW MOJEIN  CKaHEePHBIX
M300paKeHHIA METOJ0M RPCkonrddunmenton c
HCIIOJIb30BaHMEM OMOPHBIX To4ek. OmpesnerneHrne KOOpAUHAT
TOYEK  MECTHOCTH IO  OJMHOYHOMY  CKaHEPHOMY
n3o0paxkeHnio. (OCHOBHBIE XapaKTEPUCTHKH CHEMOUYHBIX
CUCTEM M COBPEMEHHO




[TpunIUIIBEL
paaroI0KaLIMOHHON
cpeMku. Kocmuueckue
paaroI0KaTOPhI C
CUHTE3UPOBAHHOU
arepTypoi.

[NPUHIUIIBI KOCMHUYECKOI'O
PAZIMOJIOKALIMOHHOI'O 3EMJIEOB30PA. Ilony4yenue
KOCMHYECKHUX PaHOJIOKAIIMOHHBIX N300paskeH i (anee —
PJIN) mectHocTH. [IpyHIMIT CHHTE3UPOBAHNUS AlIEPTYPHI.
Texnonorus cbeMKH. JJIMHA U YacTOTa paIOBOJIH.
[onspuzauusa curnana. I'eomerpust PCA. Pexxumbl 0630pa u
pabotel kocmMuuecknx PCA (na npumepe Sentinel-1A,B).
OOPMHNPOBAHUE PATMOJIOKALIMOHHBIX
KOCMMYECKHNX U30EPAXKEHUI B PCA U UX
NHOOPMAILIMOHHBIE XAPAKTEPUCTUKMU. CgoiictBa
00BeKTOB, BiMstomKe Ha xapakrep PJIM. ®opma 3anucu
PaAMOJIOKAIIMOHHOTO CUrHaJIa. 3aBUCUMOCTD
PaaAMOIOKAIIMOHHOTO U300paKeHUs OT JUIMHBI BOJHBI U
noJispu3aluu curHana. Paguomerpuueckue (Crexi) u
F€OMETPUUECKHUE NCKAKEHUS Ha PaJHOJIOKALIMOHHBIX
n300pakeHHIX (paMOIOKAIMOHHAS TeHb, YKOPOUCHHE

3. ckiioHoB, nepeHanoxxenne). OBPABOTKA PJIN TS
YIIYUIIEHUA UX BU3Y AJIbBHOT'O BOCITPUATH L.
Multilooking (HexorepeHTHOE HaKOIUIEHHE). ABTOMAaTHYECKAs
KOperucTtpanus pasHoBpeMeHHbIx PJIM. ®dunprpanus crekia.
['eokoupoBanue U OpTOTPaHCHOPMUPOBAHUE.
Pamnomerpuueckas kamOpoBka U HopMam3arus. Pacuér
KorepeHTHoCTHU. [lossipumeTpruyeckasi 1eKOMITO3HUITHSI.
Oramnbl 00paboTKH U GopMaThl PaIHOJIOKAITMOHHBIX TAHHBIX
J33 Cnenmanu3upoBaHHbIEC TPOTPAMMHBIE KOMILIEKCHI
00paboTKH paauoaoKarmoHHbIX AaHHBIX J[33. O6nactu
MPUMEHEHUS] PAIMOJIOKAIIMOHHOMN ChEMKH 3emiu. [Ipumepnl
MPAKTHYECKOTO MPUMEHEHHUS PaIMOJIOKAIIUOHHBIX JAHHBIX.
METO/BbI ITTOJIYYEHU A CTEPEOITAP PJIN.
Omnpenenenrue KOOpAUHAT TOYEK 0OBEKTA 110 OJJUHOYHOMY
PaaroJIOKAIIMOHHOMY M300pakeHuto u 1o ctepeomnape PJIN.
KpaTkue TeopeTrueckre 0CHOBBI pajapHOii
uHTEp(hEpOMETPUN 1 €€ MHOTOIPOXOAHBIX BapHAaLUi.
5.3. JlaGopaTopHble 3aHATHS
Tabauuna 5
Ne | HammeHoBaHue pa3jesa
HaumeHoBaHue MpakTHYeCKHX padoT
n/n JUCHUIIIINHBI
ABpOoKOCMUYECKHE
CHEMKH: COBPEMEHHBIN
VACTPYMEHT B HAyKE 1 W3ydenue ycTpoiicTBa ¥ MpUHIUI paboThl poTorpaduieckux
1 | ynmpaBieHUHN TEPPUTOPUEH.
CHEMOYHBIX CHCTEM
Habmronenue
HCKYCCTBEHHBIX
CIYTHUKOB 3eMJIH
Teopust u MeTOabI
(hoTOrpaMMeTpHUECKOH
00pabOTKH OJTMHOYHBIX U . .
2 N3ydeHnne cheMOUYHOM anmaparypbl U €e HOCHTENEH
cTepeonap
A’POKOCMHUYECKUX

CKaHEePHBIX N300paKeHU.




[TpunIUIIBEL

paaroI0KaLIMOHHON [Iporpamma mocTpoeHust MapIIPyTOB a3POHOTOCHEMKHI
cbeMku. KocMmuueckue CounanbHO-3KOHOMHYCCKUE HCCICAOBAHUS
paaroI0KaTOPhI C AHTPOTIOT€HHOE BO3/ICHCTBUE HA IPUPOIHYIO CPEIlY U
CHUHTE3UPOBAHHOMN AKOJIOTHUYECKHUE 3a0a4un

arepTypoil.

5.4. lIpakTHyeckue (CeMMHAPCKHE) 3AHATHSI-HE MPEAYCMOTPEHO
6. CamocTosiTesqibHAsi pad0Ta CTYI€HTOB 110 AUCHUIIUHE

Ilepeuens Tem 11 pedeparon

1 WN300pa3uTenbHble CBOMCTBA U ISMIU(PPUPOBAHNE YEPHO-OEIIBIX a9POCHUMKOB.

2 N300pa3utenbHble CBOMCTBA U JSMIU(PPUPOBAHNE CIIEKTPO30OHAIBHBIX
a’POCHUMKOB.

3 [IpuMeHeHne aspoMeTOI0B NP CO3/IaHUU TOMOrpapUUeCcKuX Kapr.

4 [TpumMeHeHre a’pOMETOIOB B THIPOJIOTUIECKIX HCCICTOBAHUAX (THIPOIOTHIECKOE
nemndpupoBanre a3pohOoTOCHUMKOB).

5 [TpumMeHeHme aspOMETOJIOB B MCCIICAOBAHUIX PACTHTEIBHOTO MTOKPOBA (Ha
npuMepe AemnGprUpoBaHus JIECOB M0 MpeobIaaoiel nopoie).

6 [TpuMeHeHre a3pOMEeTOIOB B TOYBEHHBIX UCCIIETOBAHHSIX.

7 Tunbl KOCMUYECKHX CHUMKOB M UX KJaccU(UKaImsl.

8 CoBpeMeHHOE COCTOSIHIE TMCTAaHIIMOHHOTO 30HIMPOBAHUS 3€MJIH U3 KOCMOCA.

9 Kocmudeckas reHepanuzarys n300paXxeHUs IPUPOTHOM CPEIBI.

10 [IpuMeHeHre KOCMUYECKHUX METOJIOB IIPU T€OMETPUYECKIX UCCIIETOBAHUSIX 3EMIIH.

11 [IpuMeHeHre KOCMUYECKUX METOJIOB B U3y4YEHUH OKEaHOB U MOpEil.

12 [IpumeHeHre KOCMUYECKHX METOJIOB B TUAPOIOTMYECKUX UCCIIEIOBAHUSX.

13 [IpuMeHeHre KOCMUYECKHX METOJIOB B M3yYEHUH MOYBEHHOTO MMOKPOBA.

14 [IpumMeHeHre KOCMUYECKHX METOJIOB B T'€0JIOT0-TeoMOP(OIOruIecKux
UCCIIETOBaHUSX.

15 [IpumeHeHre KOCMUYECKHUX METOJIOB B MCCIIEAOBAHUAX aHTPOTIOI€HHBIX
JaHagToB.

16 APPOKOCMHUYECKHE UCCIIEAOBaHUS JMHAMUKH reorpaduuecKux sSBjeHnui (oomue
MIPE/ICTABJICHHUS).

17 JlunaMuueckue siBJICHUS B aTMOcepe B OKeaHe (a9POKOCMUYCCKUE
HCCIeA0BaHUA).

18 JluHamMuKa IpUPOTHBIX T€OCUCTEM CYIIH (a9POKOCMUYECKHE HUCCIIEI0BaHNUA).

Y4eOH0-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 0O0ecnedeHne JUCHUTIIMHBI 151

CaMOCTOSITEJIbHOM PadOTHI CTYIEHTOB

1. Asapenko JIL.I. Kocmuueckue ycmyru. DKOHOMHUKAa U YIOpaBieHHE [DIIEKTPOHHBIN

3.

pecypc]: MmoHorpadust/ Azapenko JI.I.— DnekTpoH. TekcToBble nanHbie— M.: UHbpa-
Wmxenepus, 2018— 252 c¢.— Pexum noctyma: http://www.iprbookshop.ru/78269—
OBbC «IPRbooks»

biunos B.H. Manbie kocMmuueckue amnmaparbl [DJIEKTPOHHBIM pecypc]: cnpaBOYHOE
nocobue/ bannos B.H., Ceuenos 10.H., [llanait B.B.— DnekTpoH. TEKCTOBbIE JTaHHBIE—
Omck: OMcKkuit TOCYAapCTBEHHBIM TeXHUUECKUI yHUBepcHuTeT, 2016— 264 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/58092— 5BC «IPRbooks»

Kuenko HO.II. OcHoBbl kocMmuueckoro mnpupoposeneHus. M., U3n-Bo KaptreoueHtp.
1999 r.

4. Artnac «3emMis — miaHeTa ojaeii. Barnsan uz kocmoca». M., 1995.




5. Arnac a)POKOCMHUYECKHX  CHUMKOB «demmdpupoBanue MHOT'030HAJIbHBIX
a)POKOCMHUYECKUX CHUMKOB. Meronuka u pesynprare». M.: Hayka; bep-nuH:
Axkanemusi-®epiar, 1982.

6. KumxuukoB F0.®., KpasmoBa B.M. AspoxocMuyeckne HWCCIEAOBaHUS JIWHAMHKH
reorpaduueckux sBieHuit. M.: m3a-so MI'Y, 1991. 206 C.

7. Kpasnosa B.M. Kocmuueckne merompl kaprorpadupoBanus. M.: m3a-so MI'Y, 1995. 240
C.

8. Homakxosckmit Bb.A., Tynsckas H.M. AspokocmMuueckue MeTOAbl B Treorpaduveckux
ucciaenosanusax. M.: usa-so MI'Y, 2003. 144 C.

9. Hayuno- snekTpoHHas 6ubimoreka http://elibrary.ru

10. - http://geodesy.ru

11. - http://geostart.ru

12. -Hay4HO-TIOMYJISIpHAst OHJIalH OnOnmoTeka hitp://www.krugosvet.ru

7. OueHouyHbIe CpeaCTBA

7.1 Bonpocsl k | pyGe:xHoi aTTecTalMU

[TonsTHs 006 A3POKOCMUYECKUX ChEMKAX
du3nyecKkre 0CHOBBI A3POKOCMUYECKUX METOJIOB
Knaccudukanus aspo-m KOCMUYECKUX ChbE€MOYHBIX CHCTEM
doTtorpadudeckue CheMOYHBIE CHCTEMBI
Hedortorpaduueckne cheMOUHBIE CHCTEMBI
Hocurenu cheMo4HOM anmapaTypbl
becniunoTHeIe anmapatsl

Pannoynpasnsiembie Moaenu

MeTo1bl perucTpanuy u3my4eHus

10. CheMouHas anmnapaTypa U €€ HOCUTEIHN

11. A’pokocMUYECKHE ChEMKHU

XN R DD =

o

Oo6pa3zen ousera Kk | pyo0. arrecTannu
BUJIET Ne 1

JucuunnmHa ASpOKOCMUYECKUE ChEMKHU

NCAwu]l cnermanpHOCTh [IpuKinannas reojesus cemectp 4
1. Hocwutenu cbeMOYHOM ammapaTypbl
2. becnuioTHbIe anmapaTsl

3. Papuoympasnsiemble MOEIH

YTBEPXJAIO:
« » 2022 r. 3as. kadbeapoii

Bonpocs! ko |1-oii py0e:xHol aTTecranuu
N300pa3utenbHble CBOICTBA U IeMIN(PUPOBAHUE CHUMKOB
[TpenBapuTenbHas OlEHKa KaueCTBa CHUMKOB
Pagnomerpuueckue cBOMCTBa M KOMITbIOTEpHAsi 00paboTKa HU(POBBIX CHUMKOB
I'eomeTprueckue cBoiicTBa U GpoTorpammeTprueckas 00paboTka CHUMKOB
Kommekc aspodoTochbeMouHbIX paboT
AnpoxocMudeckoe kapTorpadupoBaHie Ipu reorpaguyeckux UCCieI0BaHuAX
OcHOBHBIE TEXHUYECKHE TPEOOBAHUS K TONOTpadruecKoi aspoPoToChEMKE
CHUMKH B BUTUMOM, OJMKHEM U CpeiHEM MH(paKpacHOM (CBETOBOM) Juana3oHe
CHUMKH B TEIUIOBOM HH(PAKPACHOM JHara3oHe
10. T'unepcnekTpaabHble CHOUMKU B ONTHYECKOM JMana3oHe
11. CHumKu B panuoananazoHe
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Oopasen Ouitera ko |l py0. arrectanun
BUJIET Ne 1

JucuumuirHa ASpOKOCMHYECKUE ChEMKHU
NCAu/l cnermansHocth [puknannas reogesust cemectp 4
1. H3o0pa3utenbHble CBOMCTBA U eI (PUPOBAHUE CHUMKOB
2. IlpenBapurenbHas OLEHKA Ka4eCTBAa CHUMKOB
3. Pagmomerpuyeckue CBOWCTBA U KOMIIBIOTEPHAsE 00padOTKa U(PPOBHIX CHUMKOB
YTBEPXJIAIO:

« » 2022 . 3aB. kadenpoii

7.2 Bonpochl K IK3aMeHY

OO6mmue moHATHs 00 AAPOKOCMUUYECKHX ChEMKAX
du3nyuecKre OCHOBBI a9POKOCMUYECKUX METO/IOB
Knaccugukamus adpo-u KOCMUYECKUX ChEMOYHBIX CHCTEM
doTtorpaduueckrue CbeMOYHbBIE CUCTEMBI
Hedortorpaduueckue cheMOUHBIE CUCTEMBI
Hocurenu cbeMouHOH ammaparypsl
becnimnoTHele anmapatel
Pannoymnpasnsemslie Moaenn
MeToIbI peTHCTpAIAH U3TydeHUS

CpeMouHas amnmapaTtypa ¥ €€ HOCUTENIN
. APPOKOCMHUYECKHE CHEMKHU
. Tumbel a3pOKOCMHYECKUX CHUMKOB M UX KJIACCH(DUKAIIHS
. 3o0pa3urtensHbIe CBOMCTBA U Aemn(PprUpOBaHUE CHUMKOB
. IlpenBapurenpHas OlleHKa KaueCTBa CHUMKOB
. Pammomerpudeckue cBOMCTBa M KOMITbIOTEpHAs 00paboTKa MU(PPOBBIX CHUMKOB
. 'eomerpuueckue cBoiicTBa u poTorpamMMmeTprudecKkas 00padboTKa CHUMKOB
. Kommiekc aspodotocheMoYHBIX paboT
. Aspokxocmuueckoe KaprorpadupoBaHue nIpu reorpa@uueckux Ucciae10BaHusgX
OcHoBHbIE TEXHUYECKHE TpeOoBaHuUs K Tonorpaduieckoi aspodoTocheMKe
. CHUMKH B BUAMMOM, OJIFDKHEM M cpeiHeM HH(ppaKpacHOM (CBETOBOM) JIHUAIIa30HE
. CHUMKH B TEIJI0BOM MH(PPAKPACHOM JTMANIa30HE
. I'unepcnexTpaiabHble CHOIMKU B ONITUYECKOM JTAa30He
. CHUMKH B paroauana3oHe
. DnexTpoHHBIE (POHABI KOCMHUYECKUX CHUMKOB
. I'eorpaduueckas onenka (poHaa CHUMKOB
. HUccnenoBanus arMmocdepbl
. HUccnenosanus ruapocdepsl
. UccnenoBanus mutochepsl
. UccnenoBanus 6uocdepnr
ConmanbHO-35KOHOMUYECKHE UCCIIeI0BAHUS
. AHTpOIOreHHOE BO3JeMCTBHE Ha MPUPOHYIO CPEly U SKOJOTHUECKUE 3a/1aun
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_ _ _ OGpa3zen Ou1eTa K 9K3aMeHy
I'POSHEHCKHUU I'OCYJAPCTBEHHBIN HE®OTAHOU TEXHUYECKHUU YHUBEPCUTET

M. M.JI. MWIVIMOHIMUKOBA

BUJIET Ne 1
JucuumimHa A3pOKOCMUYECKHUE ChEMKHU
NCAu/] cnenmansnocts IlpuknaaHas reone3us cemectp 4
1. AspokocMHUYECKHE ChEMKH
2. Hocurenu cbeMouHOM anmaparypsl
3. Kommeke a3podoTocheMouHbIX paboT

VTBEPXKXJIAIO: « » 2022 r. 3as. kadbeapoit




7.3 Texkymuii KOHTPOJIb

Oo6pa3zen

JlaGopaTtopnas pabGora Nel. HM3o0pa3urenbHble cBoiicTBa W JAemndpupoBaHHe

CHHUMKOB.

1.
2.
3.
4.

CyiHocTh AemuppupoBaHUs
Cucrtema KOOpAWHAT U OCHOBHBIE TOUKU a3POCHUMKA
3amaun ¥ METOJIBI AU PUPOBAHHS

Jloruueckas CTpyKTypa Ipoiiecca AemupprupoBaHus

JlabopaTopHasi padora Ne2. CHUMKH B BMIMMOM, OJIM:KHEM M cpelHeM HMH(paKpacHoOM

(cBeTOBOM) IUANIA30HE.

1.

2
3.
4

CHHMMKHU B CBETOBOM JIMAIIa30HE
doTorpapudyeckne CHUMKHU
CnexkTpo30HaNbHbIE CHUMKH

MHoro30HaiIbHbIE CHUMKU



7.4 Onmcanme mokasarejied H KPUHTEPUEB OLCHUBAHUNA KOMIIETEHIIUH Ha PA3JHYHBIX JTamax HUX (l)OpMI/IPOBaHI/Iﬂ, OIMUCAHUuEC IIIKAJbI

OllCHUBAaHMUA.
Tadnuua 7
IInanupyemble pe3yJbTaThI OCBOCHHUS Kpurtepun onennBanus pe3yaibTaToB 00y4eHH HaumenoBanue
KOMIICTCHITHH MeHee 41 6a110B 41-60 6ans10B 61-80 6asi10B 81-100 6an110B OLEHOIHOr 0
(Hey10BJIETBOPHUTEJIBbHO) | (YIOBJIETBOPUTEIHHO) (xopomuro) (oTsIM4HO) cpeacrea

IIK-3 Croco0HOCTDh K IJIAHUPOBAHUIO ! TMIPOU3BOACTBY MHKCHEPHO-TCOAEIUICCKUX M3bICKAHMII 119 NMPOCKTUPOBAHUSA U CTPOUTECIBCTBA, A
TAKKE BBINTOJHCHHUIO pa60T 1o TOl'lOl"pa(l)l’l‘leCK]/lM CbEMKaM MECTHOCTHU JId CO3JaHUA U O0OHOBJIEHHS Ka

T ¥ IJIAHOB, B TOM 4YHcJie B IM()POBOM

3HaTh:
COBPEMEHHEIE METO/IBI BBITIOJTHEHUS
TonmorpauIecKux ChbEMOK; JlaGopaTtopnas
TPUHIATIBI IIOCTPOEHHUS U(PPOBBIX ChOpMHPOBAHHBIE, HO pabora
MOJICIIA MECTHOCTH P —. CdopmupopanHbIe pedepar
dopmbl 06paboTKH CTATHCTHUECKHX ®parMeHTapHbIe 3HAHUS Henonnsle 3HaHusA OTICTBHEIE IPOGEIEI CHCTEMATHYECKHE
MaTepHalioB, CIIOCOObI 00O03HAYEHHs MX Ha 3HAHUS SHAHUA
KapTax ¥ cxemax.
Ymern:
BBITIOJTHSITH pa0OTHI 11O TOIOTpadruaeckum
ChbEMKaM MECTHOCTH, ‘VMeHus MoIHbIE,
ChopmupoBanHbie
BECTH MPOCTPAHCTBEHHBIC Oa3bl JTAHHBIX. YactuyHble yMeHUS Henonuele ymenus JIOIyCKarOTCs yMEHIA

HeOOJIbIINE OIIMOKHU

Baanern:

croco0aMu TIOCTPOEHHS TOMOTrpadUIecKux
IUTAHOB, KapT M 1M(POBBIX Mozenel
MECTHOCTH.

YacTu4uHOE BiIageHUE
HaBBIKAMH

Hecncrematndeckoe
MpUMEHEHNE HaBBIKOB

B cucrematuueckom
MPUMEHEHNHN HAaBBIKOB
JIOITYyCKAFOTCS IPOOEITBI

Ycnemmoe n
CHCTEMATHYECKOE
MIPUMEHECHNE HaBBIKOB




8. Oco0enHOCTH peaJn3anMy AMCUMILIMHBI I HHBAJIUA0B U JIMI ¢ OTPAHNYEeHHbIMH
BO3MOKHOCTSIMHU 310POBbSI

JUi ocylecTBIAEHUS MPOLELYP TEKYILEr0 KOHTPOJISI YCIEBAEMOCTH M IPOMEKYTOUHOMN
aTTeCcTallud OOY4YaloOIIMXCSl CO3JaHbl (POHABI OLIEHOYHBIX CPEJACTB, AMANTHPOBAHHbBIC IS
WHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3JI0POBbSI U IMO3BOJISIIOILKE OLIEHUTH
JOCTI)KEHHE MIMH 3aIUITaHUPOBAHHBIX B OCHOBHOHM 00pa3oBaTEeNbHOW MPOTpaMMe pe3yabTaToOB
o0Oy4eHHs ¥ YPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIHH, 3asIBICHHBIX B 00pa30oBaTeIbHOM
nporpamme. @Dopma MpoBeleHUs  TEKyLled arTecTalud sl CTYAEHTOB-MHBAJIUIOB
YCTAQHABJIMBACTCSI C YYETOM HWHIMBHUIYAIBHBIX TCHXO(U3MUECKHX OcoOeHHOCTeH (yCTHO,
MMCbMEHHO Ha OyMmare, NMMCbMEHHO Ha KOMIIbioTepe, B (opMe TecTHpoBaHus H T.11.). [lpu
TECTUPOBAHUU JJIs1 CIA00BUIAIIMX CTYAEHTOB HCIONb3YIOTCA (DOHABI OLIEHOYHBIX CPEJACTB C
YKpYIHEHHbIM mpudpTtoM. Ha »5K3aMeH mpuriamaercss CONPOBOXKIAIONINM, KOTOPBIH
ofOecrieunBaeT TEXHUYECKOE COIMPOBOXKACHUE CTyHeHTYy. Ilpu HeoOXO0AWMOCTH CTYIEHTY-
MHBAJUAY IPEIOCTABISETCS TONOJHUTENLHOE BpeMsl Ui MOJArOTOBKM OTBETAa Ha dK3aMeHe (MJIn
3adere). OOywaromuecs € OTPAaHUYECHHBIMU BO3MOXKHOCTSAMH 3I0pPOBbS U 0Oydaroniuecs
MHBAJIUAbl 00ECIEeYNBAIOTCS MEYaTHBIMU U D3JEKTPOHHBIMH 0OO0pa30BaTEIbHBIMU pECYpCaMu
(mporpammbl, ydeOHBIE MOCOOMST MJIi CAMOCTOSITENBHOM paboThl W T.0.) B (opmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10POBbS U BOCHPUATHUS HHPOPMAIUH:

1) JUIS UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS M0 3PEHHIO:

- U1 cJIenbIX: 3aJaHus JUIsl BBIMOJHEHWS Ha CEeMUHapax W NMPAKTUYECKUX 3aHATHUAX
oopmMIIsoTCs penbedHO-TouedHbIM mpudTOoM bpailiis nian B BuAe 3JEKTPOHHOIO JOKYMEHTA,
JOCTYITHOTO C MOMOIIBIO KOMITBIOTEPA CO CIIEUATM3UPOBAHHBIM IPOTPAMMHBIM OOecriedeHneM
IUIS CIIENBIX, MO0 3aUUTHIBAIOTCS ACCUCTEHTOM; MUCbMEHHBIE 33aJaHHs BBIIOJIHAIOTCS Ha Oymare
penbedHO-TOUeuHbIM wIpudTOM bpaiing uam Ha KOMIBIOTEpE €O CHELMATU3HMPOBAHHBIM
IIPOrpaMMHBIM 00€CIIEUEHUEM VIS CIEMBIX JIM00 HAJUKTOBBIBAIOTCS ACCUCTEHTY; 00yJaroluMcs
IUI BBINOJHEHUS 3aJaHus IPU HEOOXOAMMOCTH NPEAOCTABIACTCS KOMIUIEKT MHCbMEHHbBIX
IPUHAIEKHOCTEH M Oymara ajis mucbMa penbedHo-ToueuHbIM pudToM bpaiins, komnbroTep
CO CHELMATU3UPOBAHHBIM IIPOrPAMMHBIM OOECIIEYEHUEM /ISl CIIETIBIX;

- 1Js c1a0oBUAAIMX: 00eCIeunBaeTCs NHAMBUAYAIIbHOE PAaBHOMEPHOE OCBELICHUE HE
meHee 300 grokc; oOydaromuMcsl A BBIIOJHEHUS 3aJaHus IOpU  HEoOXOAMMOCTU
IIPEJOCTABIISIETCS YBEIMYHMBAIOIEE YCTPOMCTBO; BO3MOYKHO TAaKXKe MCII0JIb30BaHHE COOCTBEHHBIX
YBEJIMUMBAIOUINX YCTPOICTB; 3aJaHUs JUIS BBIIOJIHEHUS 3aJaHuil 0(GOpMIISIOTCS YBEIMUYCHHBIM
mpudTOM;

2) JUI MTHBAJIMOB U JIMI C OFPaHMYEHHBIMU BO3MOXKHOCTSMU 370POBbS MO CJYXY:

- JUIA TJIYXHX M caalocablIamuXx: 00ecrneunBaeTcs HaludKe 3BYKOYCHIIMBAIOLICH
anmaparypbl ~ KOJUIGKTUBHOTO  TIOJIb30BaHUS, INPH  HEOOXOJUMOCTH  OOy4arolIuMCs
IIPENOCTABIISIETC  3BYKOYCWIMBAIOIIAsl — anmapaTrypa  MHAMBUAYAJIBHOIO  TOJb30BaHUS;
IIPEIOCTABIIAIOTCS YCIYTH CYpAOTIEPEBOIUMKA;

- VIS CJIENOIJYXHX JIONyCKAeTCS NPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOLIETO YCIYr'H
TU(IOCYpIOTIEpeBOUMKA (TOMUMO TPEOOBaHHM, BBIMOIHIAEMBIX COOTBETCTBEHHO ISl CIETbIX U

TIIyXUX);

3) JUISL JIMLL C TSDKEJIBIMU HApYHICHUSMU PEUH, TIIyXUX, CIAOOCHBIIAIINX JEKIUNA U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOI (opme, MPOBOAATCS B MUCbMEHHOH Gopme;

4) JUIS. MTHBAJIMJIOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsSI, HMEIOLIHX

HApPYLICHUs ONOPHO-IABUIATEIBHOIO aNnapara:
- I JIMI C HApYyLWIECHHUSIMHU OIIOPHO-IBUIAaTEIIbHOIO ammapara, HapyLIeHUSIMU



ok w

7.
8.

9

10. - http://geodesy.ru

JBUTATENbHBIX (YHKIMH BEpXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
IIACbMEHHBIC 3a/IaHKsI BBINOJIHAIOTCS HAa KOMIIBIOTEPE CO CIIELMAIIM3UPOBAHHBIM IIPOrPaMMHBIM
o0OecrieyeHHEM WJIM  HAJUKTOBBIBAIOTCS ACCHCTEHTY; BBINIOJIHEHHE 3aJaHuil  (TECTOB,
KOHTPOJIBHBIX paboT), MPOBOAMMbBIE B MUCBMEHHOH (hopMe, IPOBOIATCS B YCTHOU popme myTem
orpoca, 6ecepl ¢ 00yqaroImnuMCs.

9. YueOHO-MeTOAUYECKOE U MH(POPMALIHOHHOE 00ecTieYeHre U CIUIITMHBI

Azapenko JIL.I'. Kocmuueckue yciayru. DKOHOMHKA W yIpaBieHHE [DIEKTPOHHBIA pecypc]:
MoHorpadusi/ Azapenko JI.I.— DnekrpoH. TekcroBeie nanabie— M.: MuHppa-UHxkeHepus,
2018— 252 c.— Pexum pocryna: http://www.iprbookshop.ru/78269

biunos B.H. Mainbie kocMuueckue anmapathl [DIeKTpOHHBIA pecypc]: crpaBovYHOE mmocodue/
bmuros B.H., Ceuenos 10.H., [llamait B.B.— DnekTpoH. TekcToBble qanHbie— OMck: OMCKuit
rOCyJapCTBeHHBIN TeXHWYecKuil yHuBepcureT, 2016— 264 c.— Pexum pocryna:
http://www.iprbookshop.ru/58092

Kuenko HO.I1. OcHoBbl kocMuueckoro npupoaoBeaeHus. M., MU3n-so Kaptreouentp. 1999 r.
ATtnac «3emMis — maneTa Jiroaeii. Barmsaa uz kocmoca». M., 1995.

ATJTac a’pOKOCMHYECKUX CHUMKOB «JlemmdprupoBanre MHOTO30HAIBHBIX a3POKOCMUYECKUX
CHUMKOB. Metonmka u pe3ynbrarel». M.: Hayka; bep-nun: Axkanemus-®epaar, 1982.
Kamwxnuko 10.®., KpasmoBa B.M. Aspokocmuueckne HcCaeAOBaHUS JAWMHAMUKH
reorpaduueckux sisnenuit. M.: u3n-so MI'Y, 1991. 206 C.

KpasmoBa B.1. Kocmuueckne metoel kaptorpadupoBanus. M.: u3a-so MI'Y, 1995. 240 C.
HoBakoBckuit b.A., Tynbckas H.M. Aspokocmuyeckue MeToAbl B Treorpaduyeckux
uccaenoBanuax. M.: m3n-so MI'Y, 2003. 144 C.

Hayuno- snexrponnas oubmuoreka http://elibrary.ru

11. - http://geostart.ru
12. -HayuHo-momyIsIpHas oHaiiH oubaroTeka http://www.krugosvet.ru

10. MaTtepuaibHO-TeXHHYECKOE O0ecrieyeHne TUCIUIIUHbI

10.1 WinPro 10 RUS Upgrd OLP NL Acdmc, npaBo Ha ucnoas3oBanue (kox FQC-
09519);

WINHOME 10 RUS OLP NL Acdmc Legalization Get Genuine, mpaBo Ha
ucnoas3oBanue (kog KW9-00322);

Office Std 2019 RUS OLP NL Acdmc, npaBo Ha ucnosb3oBanue (kox 021-10605)
(konTpakT 267-0A-19 ot 15.02.2019 r., muuen3us Ne 87630749, 6eccpounas).

10.2 ITomerenue st caMOCTOSTEIBHON padoThl 2-13. YuTanbubiii 3an oubaunoreku (YK
No2 ®I'BOY BO ITHTY, r. I'po3usiii, ip. Kagsiposa, 30)

Aynutopus Ha 16 moOcCamOYHBIX MECT OOOpyIOBaHA CHENHMATU3UPOBAHHON Yy4eOHOI
Me0enpl: CTOJI TpenojaBaTelNs, CTOJ ayIuTOPHBIM JIBYXMECTHBIH, CTYNIbS ayAWTOPHEIE;
OCHarleHa cucteMHbIMH Ostokamu — Cepsep: Depo. Monens: Storm 1480LT
ITpoueccop: Intel® Xeon® ES5-2620 v4. Kommuectso saep: 8. KonnuectBo notokos: 16. 64 I'b.
Cucremuslii muckoBsiii MaccuB: (onboard SATA):1 x 240 I'b SSD SATA-Hakonuteb;
muckoBbii MaccuB: 1 X 1000 I'b SATA-nakonutens (7200 06/muH); Toukuit kiuent DEPO Sky
180. ITporreccop: Intel® Celeron® Processor J3060 (2-Cores, 1.60GHz, 2Mb, up to 2.48 GHz).

11. lonosiHeHHMs1 M MI3MEHEeHHUs B pado4eil nmporpaMMe Ha y4eOHbIi roj

I[OHOJ'IHGHI/IH 1 U3MCHCHUS B pa60‘-II/IC IporpaMmbl BHOCATCA €KCTOJHO IMCPEa HAaYaJIOM
HOBOTO y‘ICGHOFO roga 110 (I)OpMe. HM3MeHeHuss OOIKHBI O(I)OpMJI}ITBC}I JOKYMCHTAJIbHO U
BHOCATCA BO BCC YUTCHHBIC SK3CMILIAPHI.
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http://www.iprbookshop.ru/78269
http://www.iprbookshop.ru/58092
http://elibrary.ru/
http://geodesy.ru/
http://geostart.ru/
http://www.krugosvet.ru/
https://ark.intel.com/content/www/ru/ru/ark/products/92986/intel-xeon-processor-e5-2620-v4-20m-cache-2-10-ghz.html

CoCTaBUTED:

Cr. mpen. kag. «I'3K»

CoracoBaHo:

3aB. kad.«['m3K»

npodeccop, 1.T.H.

Hupekrop JYMP

/Kaumos 111.C-3./

/ I'atipabexoB N.I"./

/MaromaeBa M.A./
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