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HHOACHUTEJIBHAA 3AIINCKA

Jannas oOmieoOpa3oBarenbHas oOuiepa3BuBatolias mnporpamMma «l'eonmaTpynby (nanmee —
porpaMMa) UMeeT TEXHUYECKYIO HalpaBJIE€HHOCTb.

VY4eOHbliI MaTepuan MpOorpaMMbl MO3BOJISIET yYalIUMCsl M3y4aTh I'e€OMH(OPMAaTUKYy, reorpa-
(buro, S5KOJIOTUIO, pacIIUpss U JOMOJIHSAS 3HAHUs, [TOJyYSHHbIE B paMKaX IIKOJIBHOTO Kypca.

['eounpopmaTka — Hayka, TEXHOJOTUS M IPOU3BOJICTBEHHAs JAEATEIbHOCTh IO HAYyYHOMY
000CHOBaHUIO, IPOEKTUPOBAHUIO, CO3JJAHUIO, IKCIUTYyaTallM1 U MCIIOJIb30BAaHHUIO reorpauuecKux HUH-
(OpMaIMOHHBIX CUCTEM, IO pa3paboTKe reoMH(OPMALMOHHBIX TEXHOJIOTHM, no mpuioxenuto ['NC
JUIS IPAKTUYECKUX M HAy4YHBIX Lieei. B coOBpeMeHHOM Mupe MeTO/Ibl M TEXHOJIOTUU TeOMH()OPMATHKI
UMEIOT KOJIOCCalbHOE 3HaU€HUE, T.K. OHM HCIOJIb3YIOTCS B HAYYHBIX M NPUKIATHBIX pa3paboTKax B
reorpa¢uu, SKOJIOTUH, F€OJOIHH, IPUPOAONOIH30BAHNN, SKOHOMUKE, TPAHCIIOPTHON JIOIMCTHUKE, TO-
JIMTOJIOTUH, apXEOJIOTUHU, UICTOPUH, TPALOCTPOUTENLCTBE U T.J. C UX IOMOIIBIO OCYIIECTBISAIOTCA MO-
HUTOPHUHT M aHAJIU3 NIPOCTPAHCTBEHHBIX JAHHBIX, TEPPUTOPUAIBLHOE IPOEKTUPOBAHNE, INIAHUPOBAHUE
Y IPOTHO3UPOBAHMSI B PA3IMYHBIX OTPACISIX HAYKU U JIEATEIbHOCTH YEJIOBEKa B pa3sHOOOpa3HBIX Iie-
JsIX (Hay4YHBIX, XO3IHCTBEHHBIX, BOGHHBIX U JP.).

Taxum o0Opa3oM, porpamma co3zaeT Uil pedeHKa BO3MOXKHOCTb cOOMpPATh, aHAIM3UPOBATh U
NPECTaBIATh JaHHbIE [Vl PELIeHUs 3aa4 JIto0oro mMacmraa.

AKTYaJIbHOCTH IPOrPaMMbI

AKTyabHOCTh MPOTPaMMBI 3aKIIIOUAETCS B TOM, YTO Ha CETOJHSIIHHWIA JeHb reonH(OopMaIlu-
OHHBIC TEXHOJIOTUM CTajd HEOTHEMJIEMOW YacThIO Hamie Xu3HW. JIt000W COBpEMEHHBIH YEIIOBEK
MOJIb3yEeTCs] HABUTAIMOHHBIMH CEPBHUCAMM, MPUIIOKEHUSIMHU JJIs 3aKa3a TAKCM U MHOTUMH JIPYTUMHU
CepBUCAaMU, OCHOBY KOTOPBIX COCTABIISIOT KapTorpaduueckue MaTepHallbl. ITH TEXHOJIOTUH HUCTIONb-
3YIOTCS B Pa3IMYHBIX cepax, HauuHas OT CIyKO pearnpoBaHus PU YPE3BBIUANHBIX CUTYAILIUSAX U 3a-
KaH4YMBasi MAPKETHUHTOM.

B cBs13u ¢ BHeIpeHHEM HOBBIX CTaHIAPTOB 0CO00€ MECTO OTBOJIUTCS MPAKTUYECKOW U UCCIIe-
JIOBATEIHCKON NIEATeIbHOCTH yJammxcs. JlomoHuTensHoe 00pa3oBaHue MO3BOJISIET TTO3HAKOMHUTH Jie-
Tel ¢ reomHPOPMATHKOM, YIITyOUTh M CUCTEMAaTU3HPOBATh TEXHOJIOTHMUYECKU-UH(POPMAIIMOHHBIE 3HA-
HUs, Pa3BUTh KPYT0O30p, YCHWINTh MHTEPEC OOYUAIOMIUXCS K HOBBIM METOJIaM M TEXHOJIOTHSIM TTO3HA-
HUSL.

JanHas mporpaMMa omHpaeTrcs Ha COATAaHCHPOBAHHOE COYETAHWE MHOTOJIETHUX HAy4YHO-
TEXHUUYECKUX JOCTHKEHHH B 00JIACTH HAayK O 3eMJie U COBPEMEHHBIX TEXHOJIOTUH M yCTPOMCTB, MX
JIOTIOJTHSIFOIIMX M OTKPBIBAIOIINX HOBBIE TIEPCTIIEKTHUBHI B HCCIeAOBaHUAX, Takux kak BITJIA u aspo-
cheMKa, Metoansl J133.

OTtianyuTenbHbIE 0COOCHHOCTH NPOrpaMMbl (HOBH3HA)

Oco0eHHOCThIO TaHHOM MPOrpaMMBbl SIBISIETCS] HCIOIb30BAaHHE COBPEMEHHBIX METO/OB U TEX-
HOJIOTH B 00yYeHHMH, a UMEHHO Keiic-MeTola U KOMaH/HAasl IPOEKTHasl JesITeIbHOCTb.

Keiic mpencraisier co0oil onmrMcaHne KOHKPETHOW pealbHOM CHUTYaIlMH, MOATOTOBJICHHOE IO
orpeeleHHOMY (opMaTy U MperHa3HAueHHOE JJIs 00y4YeHHUs YJaluXcsl aHaJdu3y Pa3HbIX BUIOB MH-
dbopmaruu, ee 00001IEHUIO, HABBIKAM (POPMYITHUPOBAHUS MPOOJIEMBI U BHIpaOOTKH BO3MOXHBIX Bapu-
AHTOB €€ pellIeHHs B COOTBETCTBUU C YCTaHOBJIEHHBIMHU KpuTepHusimMu. Kelic-texHonorus (MeTos) o0y-
4yeHUs1 — 3T0 oOydeHne nerictBrueM. CyTh KeHC-METO/Ia COCTOUT B TOM, YTO YCBOCHHE 3HAHUW U (op-
MHUPOBaHUE YMEHHUN U HABBIKOB €CTh PE3YJITAT AKTUBHON CaMOCTOSITENIbHOM €ATEIbHOCTH yUalUXCs
10 pa3pelIeHuI0 IPOTUBOPEUHIA, B pe3yJIbTaTe Yero U MPOUCXOIUT TBOPUECKOE OBJIaieHHE Mpodeccu-
OHAJIbHBIMH 3HAaHUSIMH, HAaBBIKAMHU, YMEHHUSIMH U Pa3BUTUE MBICIUTEIbHBIX CIOCOOHOCTEH.

Azpecat nporpaMmmsl
JlanHast mporpamMma npeiHa3HaueHa s yyamuxcs 12-14 ner.

O0beM u cpok peaM3aly NPOrpaMMbl
[TponomKUTENPHOCT OCBOEHHUS IPOrpaMMBI cocTaBiisAeT 34 yaca



Memnn:

v/ NIpUBIICYb JIETEH K MPOCKTHOM JESITEIbHOCTH, pPa3BUBas HHTEPEC 00YUArOMIUXCsl K TeOnH(OpMaIi-
OHHBIM TEXHOJIOTHSAM, IPHOOPETas MPU 3TOM MPAKTHUYCCKUE HABBIKM HMCIIOJIB30BAHMS W CO3IAHUS
COBPEMEHHBIX CPE/ICTB HaBUTAIlMH U C(OPMHUPOBATH KOMIIETECHIMIO 3()()EKTUBHOTO yNPaBICHUS H
peaau3anum MpoeKTa;

v/ IIOMOYb peajM30BaTh TBOPUECKUE MU OOYUYAIOLIMXCSA B 001aCTH a3pOoPOTOCHEMKH, KOCMOCHEMKH,
3D-MonenupoBaHus U Te€OMH(POPMAIIMOHHBIX TEXHOJIOTHH B BHJIC MPOECKTOB PA3IUYHOTO YPOBHS
CJI0’KHOCTH;

v npuBjiedb OO0YYalONIMXCS K MCCIIEA0BATENLCKOM M H300PETaTEIbCKON JIEATENBHOCTH B HAaydHO-
TCXHUYCCKOM HaIIPaBJICHUU,

3amaun:

Ooyuaromue:

1 ChopmupoBaTh ymeHUs1 padoTath (COOp, XpaHEHUE W BH3yallM3alusl) ¢ MTUPOKUM CIEKTPOM IPO-
CTPaHCTBEHHBIX JAHHBIX MMOCPEICTBAM T'€OMH(GOPMAIMOHHBIX CUCTEM: OT KapT M 10 HAaBUTALMOHHBIX
naaabix [JIOHACC/GPS, nanHbIX aucTaHnmnoHHOTO 30HAHMpoBaHus 3emun ([I33) u mpomykToB mx
00paboTKH U T.1.

(U pa3BUTh YMEHHS OPUCHTHPOBATHCS HA MECTHOCTHU C IMIOMOIIBIO PA3JIMIHBIX CPEJICTB: KapT, MOOHIIb-
HBIX YCTPOWCTB;

(U pa3BUTh HaBBIK MIJIOTHPOBAHKS M a9POCHEMKH ¢ OCCITUIIOTHBIX JIeTaTeNIbHBIX anmnaparoB (BITJIA);
U chopmupoBaTh HaBBIKOB pabOTHI B 001acTu (hoTorpaduu U BUACOCHEMKU;

(U MO3HAKOMHTH ¢ MHCTPYMEHTaMH, aJITOPUTMAMH U TEXHOJIOTHSIMH TIOJTYYCHHUS TEMATHUECKUX TPO-
IyKToB mo aaHHbIM J[33: co3maHue KapT, aTyiacoB W JIp. Ha OCHOBe CHMMKOB Landsat, Sentinel-2 u
Kosmosnimki;

(U mo3HAaKOMUTH C HHCTPYMEHTaAMH M TEXHOJOTHAMH moxydeHus 3D-moeneii;

U pa3BUTh yMEHUS BU3yaJbHOTO TPEACTABICHUSI HH(POPMAITUN U COOCTBEHHBIX TIPOCKTOB.
PazBuBaromue:

(1 Pa3zBuBaTh HaBbIKK 3(D(PEKTUBHOM NESTETHPHOCTH B IPOCKTE, YCIIEITHOW PabOThl B KOMAH/IE;

(U co3mganue ycinoBuil sl yCIenHOW KOMaHAHON paOoThl B 00pa30BaTeIbHBIX HETX;

a CO3aaThb YCJIOBUA IJIA Pa3BUTUA KPCATHUBHOTO W KPUTHUYCCKOI'O MBIINIJICHUSA, HHTCPEC K TEXHUKE U
TE€XHOJIOTHAM.

BocnurarteabnHbIe:
1 CchopmupoBaTh MOHUMaHUE COOCTBEHHON 3HAYMMOCTH U BO3MOYKHOCTH BIIMSTHUS HA MUD;
1 BocriuTaTh OepekHOE OTHOIIIEHHE K OKPYKAIOIIEMY MHPY;

(1 chopmupoBaTh TBOPUECKOE OTHOILEHHE K BHINOIHAEMON pabore.

Tunel 3aHATHIT: TEOpETHUECKUE, TPAKTUYECKHE, KOMOMHHPOBAHHBIE.

Pe:xxum 3aHsaTHIi: onpenenseTcsl ydeOHbIM IJIaHOM.

®opMbl NPoOBeIeHUs 3aHATHIL: OCHOBHas opma 00yueHHs — MpakTHyeckoe 3aHsTue. [Tomu-
MO 3TOTO0, OOJBIIOE pa3HOOOpasue Mpyrux (GopM, TaKUX Kak 3alUTa MPOCKTOB, HTPa, KPYTJIBIA CTOI,
JEKIHsL, TOXOJI, IPE3EHTALMsl, TPEHUHT, 00CYKJIeHHE, «MO3TOBOM ITYpM» U T.1I.

CopaeprxaHue nmporpaMmbl

Pazgea Ne 1. «Komanmgooodpa3oBanuey.

B nporecce peanusanuu TaHHOTO pas/enia, y4alrecs Noiayvar HO3UTUBHBIC HABBIKK paOOTHI B
KOMaH/ie, MOBBICAT JIOSUTbHOCTh K KOMaH/Ie, yIydliaT KOMMYHUKAIIUU BHYTPU KOMAH/Ibl, HAy4aTCs
pacripesieIeHUI0 00s13aHHOCTEH U IeIETHPOBAHUIO TOJTHOMOYHI B KOMaH/IE, a TAK)Ke MOTy4YaT HaBBIKU
s dexTuBHOI PabOTHI B KOMaH/IE.

Tema 1. KomannoobpazoBaHue U METOIBI TPYIIIOBOM paOOTHI.

Teopus. Munu-nexuusi: «tansl GopMUpOBaHUS KOMaH[bl». PaccmaTtpuBaioTcs 6a30Bbie MO-

JIEJIA ¥ IPAKTHYECKUE HABBIKU TPOBEACHHS TPYITIOBON PabOTEHI.
Tema 2. TpeHMHTOBOE 3aHATHE 110 KOMaHA000pa30BaHHIO.
[IpakTuka. JlemoBsie HTphl, TPEHUHTOBBIC yHpakHeHHss. Dopma nonBeneHust uToros: Pedekcus.

Keiic Ne 1 «BupryanbHblii Typ»

Keiic nanpasnen Ha popmupoBaHue KOMIETEHIIMN 1O (QoTorpadupoBanuio, paboTe ¢ IMOIy-



4eHHBIMU (oTorpadusmu, cobupanuio 3d maHopam 1 CO31aHUIO BUPTYaIbHBIX TYPOB.

VY4yeHukn HayuaTcs pa3OupaThCsi B OCHOBax (oTorpaupoBaHus, HayyaTcs MPaBUWIBHO BBI-
CTaBIISITh HACTPOUKH (poTOANIapaTa BPYUHYIO. Y3HAIOT, KAK CHUMKH CIIMBAIOTCS B CPEpUUECKYIO Ta-
HOpaMy, Kak MTaHOpaMbl COOMPAIOTCs B BUPTYaJIbHBIN TYP.

Teopusi:

[TonsTus: manopamuas gororpadus, cheprueckas naHopama, 3d maHopama, repeKkpsITue, O6a-
3UC, UHTEpBa (oTorpadupoBaHusi, BUPTYalIbHbIH Typ, HOJAlbHAs TOYKA, MMAapajulakc, 3€HUT, HAAUD,
(dbokycHOe paccTosiHue, TITyOnHa pe3kocTH, nuadparma, [SO.

IIpakTuka:

CyTb poeKTa 3aKII04aeTCsa B TOM, YTO YUYEHUKaM HEOOXOJMMO HAyYUThCA BPYUYHYIO HacTpau-
BaTh (hoToanmapar, cieaaTb NaHOPAMHYIO CbeMKY BceX momerieHnit KBantopuyma, cimrh Bce Hoy-
yeHHble (poTo B 3d maHOpaMbI U CO3JaTh MAHOPAMHEIHN Typ o KBanTopuymy.

Pasznen Ne 2. «OcHOBBI BeIeHHS IPOECKTHOM 1eATEJIbHOCTH.

B xone peanuzanuu AaHHOTO pasjiena, ydalluecs MojaydyaT HaBbIKM MPAKTUYECKOTO MpUMEHe-
HUS IPOEKTHOM JEATEIBHOCTH.

Tema 1. OcHOBBI BeJIeHUS! IPOEKTHOU JEATEIBHOCTH.

Teopus. Uto Takoe mpoeKT. Buapl MpoeKTOB. JTamnsl MIPOEKTHOH AedTenbHOCTH. UTO Takoe
npoosieMa. [Tousatue o runotese. Beibop naen npoekra. [TocranoBka nieneit u 3agaq. OnpeneincHue
dbopmbl B3auMo/ieiicTBUs Ipu paboTe Haj nmpoekToM. OnpeseneHne npeaMera 1 MeTo0B UCClIe1oBa-
Hus B pabote Haja npoekToM. CocTaBiieHue miaHa paboThl HaJl mpoekTaMu. [1oaroToBka K 3amure.
3amuTa NpoeKTOB.

dopma noaBeeHus UTOroB: Peduexcus.

Paznea Ne 3. «Scrum-meTton».

VYuyamuecs nojy4ar NpakTHUYE€CKUE HABbIKK BEICHUSI IPOEKTOB € MTOMOILBIO UCIIOJIb30BaHUS
Scrum-meroa.

Tema 1. Scrum-MeTo]1 ynipaBlieHUs POEKTAMH.

Teopus. OcHoBHBIE onpeneneHus B Scrum-metone. Konuenuusa Scrum-merogonoruu. Ponu B
Scrum. Purtyanst u apredaxrsr Scrum.

IMpaxkTtuka. Co3manne MUHU-TIPOEKTA ¢ MCIOIb30BaHHEeM Scrum-Merona. dopMa moaBeneHus UToroB: Pedurekcus
Keiic Ne 2 «I'106an1bH0e nosuniuonuposanne «Haiiam ceds Ha 3eMHOM mIape».

B xone nanHoro Keiica BBOJIATCS HAyYHbIE KOHIEIIINH, TTO3BOJISIONINE TTOHATH OCHOBBI PaOOTHI
r7100aTbHBIX HaBUTAIIMOHHBIX CITyTHUKOBBIX CUCTEM. YYEHUKH M3Yy4aT COBPEMEHHBIC HAaBUTALIMOHHO-
KapTorpaduueckue mopTabl, TPYNIUPOBKU CITyTHUKOBBIX HABUTALIMOHHBIX CUCTEM C MCIOJIb30BaHU-
€M MHTEPAaKTUBHBIX MPHJIOKEHHH, Y3HAIOT, KAaKWE CYIIECTBYIOT alIbTEPHATHBHBIE CITOCOOBI BBHIYMCIIE-
HUs cobctBeHHOro Mectomnonoxkenus kpome ['JIOHACC\GPS cuctem, mopaboTaror ¢ jorrepamMu u
BU3YaJIM3UPYIOT NoJyueHHble Tpeku aBwxkeHus B I'MC-cpene, ucnomnb3ys pasnudHble aTpuOyTHUBHBIE
napaMmeTpsl A UX ONTHUMAaIbHOTO 0ToOpaskeHus. @OPMHUPYIOT OCHOBHBIE TPUHIIUIIBI T€0OAHATUTHKHY.
Teopus:

[TonsTHs: r1006aIBPHOE TO3ULIMOHUPOBAHHIE, HABUTAISI, TOUHOCTh, TPEKHHT, BU3yaJIn3aLlus,
HeatMap, texnonorun WPS, GeolP, A-GPS, GSM, reorerusr.

IIpakruka:

C nomoripio Jorrepa 3anucarb TpekK, 3aTeM o0padoTaTh MOJy4YeHHYI0 MH(pOpMaLHIO U BU3ya-

au3uposath ¢ noMoiso ['UC.



Ilnanupyemble pe3yJbTaThl
IIpeameTHbIe:
1 ymeHnue paboTaTh B KOMaH/e HaJ| MPOEKTaMH, CBSI3aHHBIME C mpoekTrupoBanueM [ C-cuctem, mo-
CTpPOEHHEM KapT, MapUIpyTHBIMU HaOJIOICHUSMH, TIOCTPOCHHUE pebeda MECTHOCTH; OPUEHTUPOBAHKE
B IIPOCTPAHCTBE METANOINCA U IPUPOTHON CPebl;
U co3mganue nmaHopaMHBIX TypoB mpu noMotnu potockemku u [10 Pano2VR u PTGui.
MertanpeameTHsble:
U n300peraTenbeTBO (MOMCK ONTUMATBFHOTO MAPIIPYTHOTO MYTH);
1 crmocoOHOCTh aHAIM3UPOBATh M MPUHUMATH PEUICHHs B TPOOIeMHON cuTyarmu (TIpu 1e30prueHTa-
IIUM Ha MECTHOCTH, B YCJIOBHSIX OMACHBIX IMOTOAHBIX SIBJICHUHN U JIp.).
JInuHoCTHBIE:

(1 chopmupyeT HaBBIKM CaMOCTOSITEIBHO ONPEEISATh LeTM U HApaBlICHHE CBOETO Pa3BUTHA U 00y-
YeHUS;

(1 pa3oBbeT LIeTEeHANPaBICHHOCTb, BOJIO K OOEE;

1 chopmupyeT HaBBIKM TTO3UTUBHOT'O OTHOIIEHHS K KPUTHKE;

U chopmupyet HaBBIKM pabOTHI B KOMaH/IE;

1 chopmupyer HayuHOE MUPOBO33pEHUE, JKETaHNUE UCCIIEA0BAaTh MUP BOKPYT Hac B cepe reorpadu-
YEeCKHUX HAyK



1.

KanengapHo-remaTu4eckuii JiaH

Ne n/m Tema Komn-Bo
4acoB
1. |Pa3gean 1. KomanaooopazoBanue 1
Tema 1. KomanmooOpa3oBaHue U METOBI TPYTIIOBOI paOOTHI.
2. |Keiic 1. «Buprtyaabhnslii Typ» [locTanoBKa npo0OaeMHOM CUTyalluy U MIOUCK 1
[IyTEH pEeLICHUs
3. |U3yuuth poTOCHEMKY, MOHSATH OCHOBHBIE TEPMHUHBI 1
4. | Cpenatb nepByro nNaHopamy, U3y4UTh IPOrpaMMy ISl CIIMBAHUS 1
5. |HapaboTtka ombiTa COOpKH TTaHOpaM 2
6. [IloaroroButh InaH-cxeMy MaHOPAM, PACIPEACIUTh 30HBI JEHCTBUM, 1
KOJIMYECTBO CHUMKOB
CpéMKa U CHIMBKA MaHOPaM JJis BUPTyaJlIbHOTO Typa 6
V3y4nTh MpOrpaMMbl Il CO3JaHHsI BUPTYAJILHOTO Typa, moxo0parhb
ONTHUMAJIbHYIO
9 |Co3naTth BUPTYalbHBIN Typ 3
10 [[ToaroroBka K BBICTYIUICHHIO, TOPAOOTKA HETOYCTOB 1
11 [3ammra npoekra, pediiekcus 1
12 |Pa3gen 2. OCHOBBI BeJleHUsI TIPOEKTHOM esITeJIbHOCTH 1
Tema 1. OCHOBBI BeJIeHUsI IPOEKTHOM AESTEIbHOCTH
13 |[Pa3gea 3. Scrum-MeTon 1
Tema 1. Scrum-meTon ynpaBieHUs! IpOEKTaMU
14 |Keiic 2. «I'106a;bH0e no3uunoHupoBanue «Haiiam ced6s1 Ha 3eM- HOM HIape) 1
[locTaHoBKa MpoOIEMHOM CUTYyalluu U MOUCK MyTel pe-
ICHUS
15 |M3y4uTh OCHOBBI CUCTEM IJ100aTBHOIO MO3UIIMOHUPOBAHUS 1
16 |Y3nate npuniuns! npuMmenenus [JIOHACC nns no3uuuoHupoBaHus 1
17 |[[loaroToBKa K MOJIEBOMY BBIXOAY 1
18 |[ToseBoii BBIXO 3
19 |O6paboTka nHGOPMAIIMU TIOJIEBOTO BBIXOA 2
20 |Co3naHue coOCTBEHHOM KapThl MHTEHCUBHOCTH 2
21 |[loaroToBKa K 3aIlUTe 1
22 [3amwuTa mpoekTa, peduexcus 1
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. Haca, nynnsie nannsie. - [MaTepuer-pecypc] — URL: https://moontrek.jpl.nasa.gov.
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