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NMNoAacHUTenbHaA 3anuUcKa

AKTyanbHOCTb: CerogHa reouHPOPMaLMOHHbIE TEXHONOMMU CTanu HEeoTbeEMIAEMOW
YaCTblO HalLeWn KU3HU, NOOM COBPEMEHHbIN YENOBEK MOb3yeTCA HaBUraLLMOHHbIMM
cepBMCaMM, MNPUNOXKEHUAMM ANA MOHUTOPUHra OOLLECTBEHHOro TpaHcnopta u
MHOTMMW  APYTMMWU  CEPBUCAMM, CBSI3aHHbIMM C KapTamu. ITU  TEXHONOTUM
MCNONb3YIOTCA B COBEPLUEHHO Pas/INYHbIX chepax, HauMHaA OT pearnpoBaHUA Npwu
YypesBblYalHbIX CUTYaLMAX U 3aKaHYMBas MapKeTuHrom. Kypc «feonHPpopmaLMOHHbIe
TEXHOJIOTMN» N03BOAIAET CHOPMUPOBATL Y OBYYAIOLMXCA YCTOMYMBYIO CBA3b MEXKAY
MHOOPMALMOHHBIM M  TEXHOJIOTMYECKUM HaNpaB/IEHUAMU HA OCHOBE peasibHbIX
NPOCTPAHCTBEHHbIX [aHHbIX, TaKMX KaK aspodOTOCbEMKA, KOCMMYECKaA CbEMKa,
BEKTOPHbIE KapTbl M Ap. ITO NO3BOAUT OOy4YalWMMCA MNOAYYUTb 3HAHMA MO
MCNONb30BaAHUIO FEOMHOOPMALIMOHHBIX MHCTPYMEHTOB W MPOCTPAHCTBEHHbIX AaHHbIX
ANA NOHUMAHUA U U3YYEHUA OCHOB YCTPOWMCTBA OKPYMKAKOLWEro MuMpa U NPUPOAHbIX
aBneHnin. Obyvatowmeca CMOryT pPeasin30oBbiBaTb KOMaHAHble MPOEKTbl B cdepe
NCCNenoBaHUA OKPYKaloLero mMmpa, HayaTb MCNONAb30BaTb B MOBCEAHEBHOM KU3HU
HaBUTALUMOHHbIE CEPBUCbI, KOCMWYECKME CHUMKW, INEKTPOHHbIE KapTbl, cobupatb
AaHHble 06 O0ObeKkTax Ha MecTHOCTWM, co3aaBaTb 3D-06beKkTbl MecTHoCTM (Kak
oTAeNbHble 34aHKMA, TaK U LUeNble ropoaa) U MHOroe Apyroe.

KnaccudumKkauma nporpaMmeol: TEXHUYECKAS.
HanpaBneHHocTb 06pa3oBaTenbHOM MNporpammbl: obpas3oBaTesbHad nporpamma
«eoMHPOPMaLMOHHbIE TEXHONOTMN» AIBAAETCA 0bleobpa3oBaTeibHON NPOrpammon
no npeameTHom obnactn «TexHonorna».
®yHKLUMOHANbHOE NpeaHa3HauYeHne NPorpamMmmbl: NMPOEKTHasA.
dopma opraHmnsauumn: rpynnosas.
AKTyanbHOCTb U OTINYUTENbHbIE OCOBEHHOCTM NPOrpammbl
HoBM3HA nporpammbl 3aKa4YaeTcA B CO34aHUM YHWKANbHOM 06pasoBaTesibHOM
cpeabl, opMUpyloLEN NPOEKTHOE MbllneHMe oby4vatowmxca 3a CYET TPAHCAALMM
NPOEKTHOro crnocoba AeATeNbHOCTU B PaMKax pelleHMA KOHKPETHbIX NpobsieMHbIX
CUTYyaumn.
AKTyanbHOCTb NporpaMmmbl obycnosaeHa Tem, 4to paboTta Hag 3a4a4aMm B pamMKax
NPOEKTHON AeATeNbHOCTU GOPMUPYET HOBbIN TUM OTHOLLUEHMA B PAaMKaX CUCTEMbI
«npupoaa — 06WEeCTBO — YeNOBEK — TEXHONOrMu», onpeaenatoLlnm
06A3aTENbHOCTb  3KOJIOTMYECKON  HOPMWMPOBKM  MpPWM  OpraHu3aumm  noboi
AEeATeNbHOCTN, 4YTO ABASETCA MNepBbIM LWArom K (GOPMUPOBAHUIO «MOKONEHMUA
Pa3BUTUAY, ABNAIOLLETOCA TPEHA0M PAa3BUTUA COBPEMEHHOI0 0bLecTBa.
Mporpamma npegnonaraet ¢opmupoBaHMe y 0OyyaroLWMXCA NpeacTaBAeHUn o
TEeHAEHUMAX B PA3BUTUU TeXHUYECKOoM cdepbl. HOBbIN TEXHO-MPOMbILWAEHHbIN
yKnag He MoxKeT ObiTb nonoxeH B ¢dopmaTt obuiecTBa pasBuMTMA TONbKO Ha



OCHOBAHWM HOBU3HbI GU3NYECKMX MPUHLMMOB, HOBbIX TEXHUYECKUX PELUEHUA U
KNACTEPHbIX CXeM B3aMMOLEWCTBMA HaA MNOCTMHAYCTPUAZBHOM 3Tane pa3BUTUA
counyma, a naes pa3BUTUA obLEecTBa HEMPEIOXKHO BKAKOYAET B cebs TEHAEHUMIO K
0bpeTeHNI0 COHaMPaBAEHHOCTU AHTPOMOreHHbIX ($aKTOPOB, 3aKOHOB pPa3BUTUA
6rocdepbl M KyNbTYyPHOrO Pa3BUTHUA.

Meparornyeckasn LLenecoobpasHOCTb 3TOM NPOrPaMMmMbl 3aKNOYAETCA B TOM, YTO OHA
ABNAETCA LLENOCTHOM W HEMpepbIBHOM B TeYEHWEe BCero npouecca obyyvyeHua u
no3sosifseT obyvalolwemyca Lwar 3a LWArom packpbiBaTb B cebe TBOpYecKkue
BO3MOXHOCTU M CaMOpeasiM30BbiBaTbCA B COBPEMEHHOM mupe. B npouecce
M3y4eHMA OKpy)Katowero mupa obydyatowmeca nonyyat AONOJSHUTENbHOE
obpa3oBaHue B 06/1aCT UHPOPMATUKK, reorpadunmn, MaTeMaTUKN N GUINKN.
OTANYNTENBHON OCOBEHHOCTBID AaHHOM NPOrPaMMbl OT YXKEe CYLLECTBYHOLLMX
obpa3oBaTeNbHbIX NPOrpamMm ABAAETCA €€ HANpaB/JEHHOCTb HA pa3BUTUE
obyyatoWmxca B NPOEKTHOM AeATeNbHOCTU COBPEMEHHbIMU MeToguMKamu TPU3 n
SCRUM ¢ nomoLblo COBPEMEHHbIX TEXHONOMMI 1 060pya0BaHUA.

Bo3pacT obyyatowmxca: obyyarowmeca 7 KNaccos.

CpoKu peanunsauymm nporpammel: 35 4yacos.

HanonHaemocTts rpynn: 10-124yenosek.

PeXXnm 3aHATMN: NO 1 aKageMMYeCcKmx Yaca B HeZento.

dopMmbl 3aHATUIA:

- paboTa Haf peleHneEM KENCoB;

- nabopaTopHO-NpaKkTNYecKkme paboThbl;

- NeKumm;

- MacTep-Knaccol;

- 3aHATUA-COPEBHOBAHMUA;

- 3KCKypcuu;

- MPOEKTHbIE Ceccun.

MeTogabl, nCnonb3yembie Ha 3aHATUAX:

— NpakTUYeckue (ynpaxkHeHus, 3aaun);

- c/ioBecHble (pacckas, becena, MHCTPYKTaK, YTEHME CNPABOYHOM AUTEpPATYpPbI);

- HarnAagHble (AeMOHCTPaALMA MyAbTUMEANNHbIX Npe3eHTaumin, poTtorpadpun);

- npobnemHble (MeToAbl MPOBNEMHOrO M3NOXKEHUA) — obydyalowmmea Aaértcs
4aCTb FOTOBOrO 3HAHUA;

-3BpUCTUYECKME (4AaCTMYHO-NOMCKOBblE) — oby4yalowmmca npepocTaBAAeTcs
60/1blan BO3MOXHOCTb BbiIOOpa BapuaHTOB;

- nccnepoBatenbCkne — obydyatowmeca camMu OTKPbIBAKOT M UCC/eayroT
3HaHUA,

- WUNNOCTPATUBHO-00bACHUTENbHDIE;

- penpoayKTUBHbIE;



-KOHKpeTHble UK abCTpakTHble, CMHTE3 W aHanAu3, cpaBHeHMe, 0606weHue,
abcTparmpoBaHue, Knaccudukauma, cuctematmMsauma, T. €. MeToAabl  Kak
MbICIUTE/IbHbIE ONepauunu;

- WHOYKTUBHbIE, AeAYKTUBHbIE.

1.1.1. Llenn n 3apgaun peannsauum oCHOBHOM 0H6pa3oBaTe/IbHOW NPOrpamMmbl
OCHOBHOro 0buiero obpasoBaHuA

Lenb: BoBneyeHMe obOyyaloWMXcA B MNPOEKTHYIO AeATeNbHOCTb, pa3paboTka
HAY4YHO-UCCNeL0BaATENbCKUX N UHMKEHEPHbIX MPOEKTOB.

3apauum:

obyyatlowime:

ernipuobpeteHne u yrnybneHMe 3HaHUM OCHOB MPOEKTUPOBAHUA U YNpaBAEHUA
NpoeKTamu;

® O3HAaKOM/IEHUNE C METOAAMU U ﬂpMéMaN\M c6opa M aHa/1n3a MH(I)OpMaLI,MM;

e0byyeHMe nNpPOBEAEHUIO WCCNeAOBaHWIA, MNpe3eHTauuim u MexnpeameTHoM
NO3ULMNOHHON KOMMYHUKALUK;

* 0byyeHMe paboTe Ha cneumanmnsnmpoBaHHOM 06OpPyAOBaHUM U B NMPOrPamMMHbIX
cpenax;

®3HAaKOMCTBO C XapA-KOMMeTeHUMAMU (reonHPOPMaLMOHHbIMK), NO3BOASIOLMMM
NPUMEHATb TEOPETUYECKME 3HAHUA HA NPAKTUKE B COOTBETCTBUM C COBPEMEHHbIM
YPOBHEM Pa3BUTUA TEXHONOTUA.

pa3BuBaloLLnNeE:

e dpopmMMpOBaHME NHTEPECA K OCHOBAM M30b6peTaTeIbCKon AeATeNbHOCTY;

® pa3BUTME TBOPYECKUX CNOCOBHOCTEN M KPEAaTUBHOIO MbILL/IEHUSA;

* npuobpeTeHme onbiTa Ucnoab3oBaHMa TPU3 npn dopmupoBaHUM COBCTBEHHbIX
naen n pelleHun;

e GopMMpOBaHME MOHMMAHUA MPAMON U 0BpPaTHOM CBA3M MPOEKTA M Cpeapl ero
peanunsauymm, 3a/10’}KeHNe OCHOB COLIMANBHOM M 9KOI0TMYECKON OTBETCTBEHHOCTU;

® pa3BUTME reONPOCTPAHCTBEHHOIO MbILUIEHUSA;

*pa3BuUTUE COPT-KOMMNETEHUNIN, HeobxoauMmbIXx ANA ycnewHou paboTbl BHe
3aBMCMMOCTM OT BbIBpaHHOM Npodeccuu.

BOCNUTATE/IbHbIE:

e GOpMMpPOBaAHME NPOEKTHOIO MMUPOBO33PEHMNS U TBOPUYECKOTO MbILLIEHUS;
e popMMpPOBaHME MMPOBO33PEHMA MO KOMMJIEKCHOW OLIEHKE OKPYXKatoLero Mmnpa,
HanpaB/IeHHOM Ha ero NO3UTMBHOE U3MEHEHMUE;



® BOCMUTaHUE COOBCTBEHHOM MO3ULMKU MO OTHOLIEHUIO K AEATENbHOCTU U YMEHMue
COMOCTaBAATb €€ C APYTMMM NO3ULNAMMN B KOHCTPYKTUBHOM AMNANOre;

® BOCMMUTAHME KyNbTypbl paboTbl B KOMaHAE.

1.1.2.MpuHUMNbl U noaxoabl K GOPMMPOBAHUIO 0bOpas3oBaTeNIbHOM MPOrpammbl
OCHOBHOro obuiero o6pasoBaHuA

Mporpamma peanunsyercs:

- B HenpepbiBHO-0bpa3oBaTeNIbHOM AeATeNbHOCTU, COBMECTHOW AeATeNbHOCTY,
OCYLLECTBNSIEMON B XOAE PEKMMHbIX MOMEHTOB, rAae obyyarowmMnca ocBamBaEeT,
3aKpennseT n anpobupyeT NoNyYeHHble YMEHUS;

- B CaMOCTOATE/IbHON AeATEeNbHOCTU Oobyvalrowmxcs, rae obydyalowminca MoXKeT
BbIOpaTbh AeATENbHOCTb MO MHTEpecam, B3aMMOAENCTBOBATb CO CBEPCTHUKAMM Ha
PaBHOMPaBHbIX NO3MUMAX, PpeLlaTb NPobaAeMHble CUTyauun 1 ap.;

- BO B3aMMOZAENCTBUUN C CEMbAMW AETEN.

Mporpamma MoXeT KOPPEKTUPOBATLCA B CBA3U C UISMEHEHUAMM:

- HOPMaTMBHO-NPaBOBOM 6a3bl AOLWKONBHOIrO 06pa3oBaHUS;

- BUA0BOW CTPYKTYpbI rpynn;

- obpa3oBaTe/IbHOro 3anpoca poauTenen.

Moaxoabl K POPMUPOBAHUIO MPOrPaMMbI:

- JINYHOCTHO-OPUEHTMPOBAHHbINA. OpraHusaums obpasoBaTenbHOro npouecca ¢
YY4ETOM rNnaBHOro Kputepua 3¢EPEeKTUBHOCTM 0OyvaloWerocs — ero JIMYHOCTMU.
MexaHu3m — co34aHue YCNOoBUI ANA Pa3BUTUA JIMMHOCTM HAa OCHOBE U3YyYeHUA
cnocobHocTelt obyyatolweroca, ero MHTEPEeCcoB, CKIOHHOCTEN.

- [leatenbHoCTHbI. OpraHuMsaums OeATeNbHOCTM B OOLEM  KOHTEKCTe
obpasoBaTenbHOro npouecca.

- UeHHOCTHbIM. OpraHuMsauma pasBUTMA U BOCNUTAHMA HA  OCHOBE
06LLLEeYENOBEYECKUX LLEHHOCTEM, @ TaK}Ke ITUYECKMX, HPABCTBEHHbIX U T. 4,

- KOMNeTeHTHOCTHbIMN. (DOpMMpOBaHMG rOTOBHOCTU o6yqa+ou.|,14xc;| CaMOCTOATEJIbHO
AEﬁCTBOBaTb B XO04e peleHNA aKTya/ibHbIX 3a4a4.

- CuctemHbli. MeToaoNorMyeckoe Hanpas/ieHMe, B OCHOBE KOTOPOro JNEeWUT
paccmoTpeHue obydatoulerocs Kak LLe/IOCTHOrO MHOMEeCTBa 3/1eMEHTOB U3
OTHOLLEHUIN N PA3/INYHbIX CBA3EN MEXAY HUMMU.

- Onanormyecknin. OpraHmnsauma npouecca ¢ y4Tom NpuHUMNG gmManora, CybbeKT-
Cy6bEeKTHbIX OTHOLIEHMWN.

- MpobnemHbin. PopmmpoBaHME MPOrpammbl C MO3ULUUIA  KOMMNNAEKCHOIO MU
MOAYNbHOFO MNpPeACTaB/feHUss e€ CTPYKTypbl KaK CUCTeMbl nognporpamm Mo



obpasoBaTenbHbIM 061aCcTAM U AETCKMM BUMAAM AEATEe/IbHOCTU, CNOCOOCTBYOLWLMM
LeneBbIM OPUEHTUPAM PA3BUTUA.

- KynbTyponoruyeckmit. OpraHusauua npouecca € Y4€TomM MOTeHumana
KY/1IbTYpOCOOBPa3HOro coaep*KaHua A0LWKOIbHOro obpa3oBaHuA.

1.2. MnaHupyemble pe3ynbtaTbl OCBOEHMA  OOy4YalOWMMWUCA  OCHOBHOWM
obpa3oBaTeNbHOM Nporpammbl OCHOBHOro obuiero obpasoBaHuA (obA3aTenbHO
npoBepuTb pazbueHmne No NMYHOCTHLIM, NPeAMETHbIM U T. 4.)

1.2.1. Obuwme NoNOKeHUs

Mporpamma AaéT obyyatomMmca BO3SMOMXKHOCTb NOTrPy3nTbCS BO BCE MHOroobpasue
NPOCTPAHCTBEHHbIX (reoMHPOPMALMOHHBIX) TEXHONOrMK. Mporpamma 3HAKOMMUT
obyyatowmxcs ¢ reouHGOPMAUMOHHBIMU CUCTEMAaMM U C Pa3NUYHbIMU BUAAMMU
reofaHHbIX, NO3BO/IAET MOAYYNTb 6a30Bble KOMMETEHUMW Mo CObopy AaHHbIX U
OCBOUTb NEepPBUYHbIE HaBbIKM PaboTbl C AaHHbIMU. [oNyYeHHble KOMMNETEHLUUN U
3HAHWA NO3BONAT OOYYAKOLWMMCA NMPUMEHUTb UX MOYTM B NOBOM HanpaBAeHUU
COBPEMEHHOro pbiHka. OcBoMB nporpammy, obyvalowmeca CMOryT BblbpaTb
Hanbosiee NHTEPECHYIO ANA HUX TEXHONOTMYECKYIO HanpaBAeHHOCTb, KOTOPOM OHMU
6yayT 0byyaTbCcs B pamKax yrnybnéHHoro moayns.

Mporpamma  3aTparMBaeT TakuMe  Tembl, Kak: «OcHoBbl  paboTbl C
NPOCTPAHCTBEHHbIMU AaHHbIMWY», «OPUEHTUPOBAHUE HA MEeCTHOCTU», «OCHOBBbI
doTorpadpun», «CamocTosATenbHbIM cbop AaHHbIX», «3D-moaennpoBaHue

MECTHOCTU U O06BEKTOB MecTHOCTMY, «leonMHPopmaLMoHHble cuctembl (TUC)»,
«Bu3yanmnsauua n npeacraBaeHue pesynbTaToB».

B ocHoBe pa3paboTaHHON nporpamMmbl Nexut MeToanYecKnit MHCTPYMEHTapui
denepanbHOro TbtoTopa bbicTpoBa AHTOHa KOpbeBuya «CeTb AETCKUX TEXHOMAPKOB
“KBaHTOopuym”. BBOgHbIN Mmoaynb».

Mporpamma OpMEHTMPOBAHA HA AONOAHUTENbHOe obpasoBaHMe obyyatowmxcs
LWKONbHOrO BO3pacTa 7 Knacca.

MakcmanbHoe KonnyectBo obyyatrowmxca B rpynne — 10-12 yenoBek.

1.2.2. CTpykTypa nnaHUpyemblxX pe3y/ibTaTos

MnaHupyemble pe3ynbTaTbl OMUPAKOTCA HA Beaylue ueneBble YCTaHOBKM,
OTpa’katowMe OCHOBHOW, CYLWHOCTHbIA BKAAA KaXAOW M3y4yaemoOW Nporpammbl B
pa3BUTUE IMYHOCTU, 0OYYaIOLLMXCA, UX CNOCOBHOCTEN.

B cTpyKType nnaHmnpyembix pe3ynbTaToB BblAENAOTCA Ceaytowme rpynnbi:

1.JIMYHOCTHbIE pe3ynbTaTbl OCBOEHMA OCHOBHOW 06pa3oBaTe/bHON MPOrpammbl
npeacTaBaeHbl B COOTBETCTBUM C FPYNNON NNYHOCTHbIX Pe3yNbTaToBs.



2.MeTanpegmeTHble  pe3y/ibTaTbl OCBOEHMSI  OCHOBHOM  06pa3oBaTeNbHOM
nporpammbl NpeacTaB/iieHbl B COOTBETCTBMM C NOArpPynnamm yHUBEPCANbHbIX
y4yebHbIX AeCTBUNA.

3.MpegmeTHble pe3ynbTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTe/NbHOM MPOrpammbl
npeacTaBaeHbl B COOTBETCTBMM C Tpynnamun pesybTaToB yyebHoro npegmerta.
1.2.3. JINYHOCTHbIE pe3ynbTaTbl

MporpammHble TpeboBaHMA K YPOBHIO BOCMUTAHHOCTU (TMYHOCTHbIE Pe3ynbTaThbl):
— CcPOpPMMPOBAHHOCTb BHYTPEHHEN no3uumm obyyatoweroca, 3MOLMOHAbHO-
NONOXUTE/NIbHOE OTHOLWEHMEe 0byvatoWeroca K WKole, OpUeHTALMA Ha NO3HaHKUe
HOBOrO;

— OpMeHTauma Ha obpasel, NOBEAEHNA KXOPOLIEro Y4eHUKa»;

— cGOPMUPOBAHHOCTb CAaMOOLLEHKK, BKAOYAA OCO3HAHME CBOMX BO3MOMHOCTEMN B
YYEHUU, CNOCOBHOCTU afleKBATHO CyAMTb O MPUUYMHAX CBOEro ycnexa/Heycnexa B
YYE€HUU; YMEeHME BUAETb CBOM AOCTOMHCTBA M HELOCTATKK, yBaXKaTb ceba n Beputb
B ycnex;

— chOpPMMPOBAHHOCTb MOTMBALMM K y4eOHOM AeATeNbHOCTY;

— 3HaHMe MOpaJibHbiX HOPM U COOPMUPOBAHHOCTL MOPAbHO-3TUYECKUX
CY)KOEHMN, CNOCOBHOCTb K PpEeWeHUd MopanbHbiX npobaem Ha OCHoBe
KOOPANHALMM PA3NNYHBIX TOYEK 3PEHUA, CNOCOOHOCTb K OLLEHKE CBOMX NMOCTYMKOB
N OEeNCTBUI ApYrux Nogein ¢ TOYKN 3peHns cobnoaeHns/HapyleHns MopasibHOM
HOPMbI.

MporpammHble TpeboBaHMA K YPOBHIO Pa3BUTUA:

— cdOPMMPOBAHHOCTb MPOCTPAHCTBEHHOTO MbILW/IEHNA, YMEHUE BUAETb OOBEM B
NAOCKUX NpeameTax;

— ymeHue ob6pabaTtbiBaTb M CUCTEMATM3UpPOBATb HONbLIOE  KOAMYECTBO
nHpopmaunu;

— chOPMUPOBAHHOCTb KPEATUBHOMO MbILL/IEHUA, MOHUMaHWE NPUHLMNOB CO34aHuA
HOBOTO NMPOAYKTA;

— chOpMMPOBAHHOCTb YCUAYMBOCTM, MHOT03a4a4yHOCTH;

— chOPMUPOBAHHOCTb CAMOCTOATENbHOrO MNOAXOAA K BbIMO/NHEHUIO PA3/IMYHbIX
3a/la4y, yMeHue paboTaTb B KOMaHAE, YMEHWE NPaBUAbHO AeNernpoBaTh 3a4a4u.

1.2.4. MeTtanpeameTHble pe3ynbTaTbl
leorpadusa
BbINyCKHUK HayuuTcA:

*BbIOMPATb UCTOYHUKKU reorpadmyeckon unHPopmaumm (KapTorpaduyeckue,
CTaTUCTUYECKME, TEKCTOBble, BUAEO- U HOTOM306parKeHUs, KOMNbIOTEPHbIe 6a3bl
[laHHbIX), aAeKBaTHbIE pellaeMbiM 3a4a4aMm;



®*OpPMEHTUPOBATHLCA B NCTOYHUKAX reorpaduyeckom nHpopmaymu
(KapTorpadumyeckme, CTaTUCTUYECKME, TEKCTOBble, BMAEO- U $HOoTOM3006parkeHus,
KOMMNblOTEPHbIE  6a3bl  AaHHbIX): Haxo4uTb U U3BNEKaTb Heobxogumyto
nHbopMaLmio; onpeaensiTe U CPaBHMBATb KAYECTBEHHblE W KOJMYECTBEHHbIEe
noKasaTenn, xapakrtepuayowme reorpapuyeckme o6bHEKTbI, NPOLLECChl U ABNEHMUA,
NX NOJIO}KEHWE B NPOCTPAHCTBE NO reorpadpuUyeckMm KapTam pasHOro CoAeprKaHus
N APYTMM UCTOYHMKAM; BbIABAATb HEAOCTAlOLLYH0, B3aMMOAOMNONHAOWY U/ nunn
NPOTUBOPEYMBYLO reorpadpmyeckyto MHPOpPMaALMIO, NPeACTABNEHHYO B O4HOM UM
HECKO/IbKMX UCTOYHUKAX;

*NpeAcTaBnATb B pas/MYHbIX ¢opmax (B BMAe KapTbl, Tabauupl, rpaduka,
reorpadpuyeckoro onucaHuaA) reorpapuryeckyto MHGopmMmaLmio, Heobxoanumyto ans
peleHns y4ebHbIX U NPaKTUKO-OPUEHTUPOBAHHbIX 334au.

BbIMYCKHUK NONYYUT BO3MOXKHOCTb Hay4YnUTbCA:
* MOAENNPOoBaTb reorpadpuyeckne o6 bEKTbI U ABNEHUS;

® NPMBOAMTb NPUMEPbLI MPAKTUYECKOro MCNOAb30BaHNA reorpadUUeckmx 3HaHUM B
Pa3/INYHbIX 06NaCTAX AeATEeNbHOCTU.

MaTtemaTuka

CTaTUCTUKA N TeEOpUA BEPOATHOCTEN

BbINYCKHUK Hay4ymTCA:

* NpeacTaB/ATb AaHHble B BUAE Tabauu, anarpamm;

* yuTaTb MHPOPMaLUMIO, NpeacTaBAeHHYIO B BuAe Tabanubl, Anarpammei.

B noBcegHEBHOM }KU3HU M MPU U3YYEHUWN APYIUX NPEAMETOB BbIMYCKHUK CMOXKET:

*13B/IEKaTb, MHTEPNPETMPOBaTb 7 npeobpasoBbiBaThb MHbOpPMaLUIO,
NpeAcTaBNeHHylo B TabnvMuax M Ha Auarpammax, OTpParKalollylo CBOMCTBA U
XapPaKTePUCTUKU peasibHbIX MPOLLECCOB U ABNEHWIA.

HarnagHaa reomeTpua
feomeTpunyeckme purypbl
BbINyCKHUK Hay4unTCA:

e onepupoBaTb Ha 6a30BOM YpPOBHE NOHATUAMMU: GUrypa, TOUKA, OTPE3OK, NpAMas,
Nyd, NOMaHadA, Yros, MHOFOYro/slbHUK, TPEYrosibHUK W YeTbIPEXYrO/IbHUK,
NPSAMOYFOZIbHUK U KBagpaT, OKPYXHOCTb W KPyr,  NPAMOYIoNbHbIN
napannenenunen, Kyb, wap. M3o6parkaTb M3ydaemble ¢GUTYpPbl OT PYKM U C
NOMOLLBIO IMHENKU U LMPKYNA.



B noBceAHEBHOM XKU3HU U NPU U3YYEHUU APYTUX NPEAMETOB BbINMYCKHUK CMOXKET:
* pelaTb NpaKTUYECKMe 334341 C NPUMEHEHNEM NPOCTENLLNX CBOMCTB PpUryp.
N3mepeHua 1 BbluncieHUA

BbINYCKHUK Hay4uTCA:

®BbINO/IHATL U3MEPEHNE AOJIUNH, paCCTOHHMﬁ, BE/MNYUH Yyrnos C nNnomoubio
MHCTPYMEHTOB ON1A M3MepeHMl\/'I A/TNH U YTNOB.

dU3nKa
BbINyCKHUK Hay4unTCA:

ecobntogaTte NpaBuna 6e30MacHOCTU U OXpaHbl Tpyaa npu pabote ¢ y4ebHbIM U
nabopaTtopHbiM 060pyA0BaHUEM;

*MOHMMATb MPUHUMMNbI AENCTBMA MALIWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
ycnoBuma nx 6€3onacHoro MCNob3oBaHMA B NOBCEAHEBHOM XKU3HW;

®* UCNONb30BaTb MPW  BbLINOJHEHUW Yy4ebHbIX 33a4ay Hay4yHO-NMOMNYyAAPHYHO
nmTepaTypy o0 OU3NYECKUX ABNEHUAX, CMpPaBOYHble MaTepuanbl, pPecypchbl
MHTEepHeTa.

NHpopmaTmKa
BbINYCKHUK HayunTcA:

*pasnnyaTb BMAbl MHPOpPMauumM no cnocobam eé BOCMPUATUA YENOBEKOM U MO
cnocobam eé npeacTaBAeHUA HAa MaTepPUaNbHbIX HOCUTENAX;

*NpuBOANTb NpPUMeEPbl MHOOPMALMOHHBLIX NPOLECCOB (NpoLeccoB, CBA3AHHbLIX C
XpaHeHnem, npeobpasoBaHMEM M Mepedayent AaHHbIX) B KMBOM npupoae u
TEeXHUKE;

e Kknaccuouumposatb cpeactsa MKT B COOTBETCTBUMM C KPYrom BbINOJHAEMbIX
3a4au.

MaTemaTnyeckne OCHOBbI MH(I)OpMaTMKI/I
BbII'IyCKHMK NONY4YUT BO3MOKHOCTb:

®MMO3HAKOMUTBCA C NpUMepPaMnU MaTeMaTUYHECKUX MO,CI,GI'IEI?I M NCNoONb30OBaHUEM
KOMMbIKOTEPOB MPU WUX aHa/Aanie; MNOHATb CXOACTBaA WU Pa3/NMYMNA MeXAaY
MaTeEMaTUYECKOMN moaenbto obbeKkta wn ero HaTypHOﬁ moaenbro, mexay
MaTeMaTUYECKOMN monaenbro O6'beKTa/ﬂBfleHMﬂ N ChoBeCHbIM ONMUCAHUEM.



Mcnonb3oBaHMe NPOrpaMMHbIX CUCTEM M CEPBUCOB
BbINYCKHUK Hay4uTCA:
e KnaccuouumpoBsaTtb Gpalinbl MO TUMNY U UHBIM NapamMeTpam;

*BbIMONHATL OCHOBHble onepaumm c ¢aknamm  (co3gaBaTb, COXPaHATH,
pefaKTUPOBaTb, YAANATb, aPXMBMPOBATb, «PAaCNakoBbIBaTb» apXmBHble dalinbl).

BbINyCKHUK oOBnageeT (Kak pe3ynbTaT MNPUMEHEHUA MNPOrPamMMHbIX CUCTEM U
WMHTEPHEeT-CePBMCOB B AaHHOM Kypce 1 BO BCEM 0bpa3oBaTe/IbHOM npouecce):

*HaBblkaMM pPaboTbl C KOMMbIOTEPOM; 3HAHUAMM, YMEHUAMMU UM HaBbIKAMMU,
[OCTAaTOYHbIMK ANA paboTbl C PasNMUYHbIMKM BUAAMWU MPOrPaMMHbIX CUCTEM U
WHTEepHeT-cepBMcoB  (dainoBble  MeHeaKepbl,  TEKCTOBble  pPeaaKTopbl,
3NEeKTPOHHbIe Tabanupl, Gpay3epbl, MOUCKOBbIE CUCTEMbI, CIOBAPU, SNEKTPOHHbIE
SHUMKAONEAMN); YMEHMEeM onucbiBaTb pPaboTy 3TUX CUCTEM W CEPBUCOB C
MCMNONb30BaHMEM COOTBETCTBYIOLLEN TEPMUHONOTNK;

* pasiMyHbiMKM dopmMamu npeacTaBieHUA AaHHbIX (Tabnauubl, Auarpammbl,
rpadpukM U T. A4.);

®MMO3HAKOMUTCA C NporpamMmmMmHbiMn cpeactsamum anAa pa6OTbI C ayaAnoBu3syaJibHbiMUA
AaHHbIMN U COOTBETCTBYHOLLMUM NMOHATUNHbBIM annapaTtom.

BbINYCKHUK  MONYY4UT BO3MOMKHOCTb (B AaHHOM Kypce W  WHOW y4yebHOM
AEATENbHOCTH):

*MPAKTUKOBATbCA B MCMONb30BaHUW  OCHOBHbIX  BMAOB  MPUKAAAHOrO
nporpamMmmMHoro obecneyeHunna (peaakTopbl TEKCTOB, 3NEKTPOHHbIE Tabauubl,

6paysepbl 1 gp.);

®  MO3HAaKOMWUTBCA C  NPUMEPamMM  WUCMNONb30BaHUA  MaTemMaTU4YecKoro
MOAEeNNPOBaHMA B COBPEMEHHOM MUPE;

*NO3HAaKOMUTbLCA C MOCTAaHOBKOM BOMPOCAa O TOM, HACKONbKO [AOCTOBEpPHa
nosy4yeHHana MHPopmauma, NoAKpenseHa M OHa AOKa3aTeNbCTBaMM NOAIMHHOCTH
(Npumep: HannumMe 3NEKTPOHHOM MNOANMUCKU); MNO3HAKOMWUTLCA C BO3MOXHbIMU
noAxo4amMu K OLEHKe A0CTOBEPHOCTM MHPOopMaUumM (Npumep: cpaBHEHUE AAHHbIX
13 pa3HbIX UCTOYHUKOB);

® MO3HAKOMMUTLCA C NpUMepamm NCNoJsib30BaHUA UKT B coBpemeHHOM MUpe;

® nonyyuntb npeacraBaeHna o pO6OTM3MpOBaHHbIX yCTpOﬁCTBaX n ux
MCNO/1b30BaHUU Ha NpPoOnN3BOACTBE U B HAY4YHbIX UCCAeJO0BaHNAX.



TexHonorus

Pe3synbTaTthbl, 3asB/eHHble 06pa3oBaTeNbHON nNporpammort «TexHonorua» no
6/10KaM coaeprKaHus

(DOpMMpOBaHMe TEXHO/I0TMYECKOM KyAbTypbl 1 MNPOEKTHO-TEXHO/TOTNMYECKOTIO
mMbllLNEeHnA 06yqa+ou.|,V|xcn

BbINYCKHUK HayunTca:

eC/eaoBaTb TEXHONIOTMKU, B TOM 4YUCae B npouecce mM3rotossieHUA Cy6'beKTVIBHO
HOBOTIO NPOAYKTa,

*OLEHMBATb YCNOBUA MNPUMEHUMOCTM TEXHONOMMWU, B TOM YMC/IEe C MO3UUMUNA
9KO/I0TMYECKOM 3aLMLLEHHOCTY;

® MPOrHO3MpPOBaTb MO M3BECTHOM TEXHOMOTMW BbIXOAbl (XapPaKTEPUCTUKM NPOAYKTA)
B 3aBUCMMOCTM OT W3MEHEeHMs BX0oA0B/napamMeTpoB/pecypcoB, NpoBepATb
MPOrHO3bl OMbITHO-3KCNEPUMEHTANbHbIM MNYyTEM, B TOM 4YMCAE CAMOCTOATENbHO
NAaHUPYA TAKOro PoAa 3KCNEePUMEHTbI;

* B 3aBUCMMOCTM OT CUTYaLMM ONTUMMU3NPOBATb Ba30Bble TEXHONOMMK (3aTPaTHOCTb
— KayecTBO), NPOBOANTb aHaNM3 aNbTEPHATUBHbIX PECYPCOB, COEAUHATL B €AUNHbIN
NNaH HECKONbKO TEXHONOrMn 6e3 UuX BUAOM3IMEHEeHMA AN  NOJyYeHuA
CNIO’KHOCOCTAaBHOIo MaTepManbHOro NanM MHGOPMAaLMOHHOIO NPOAYKTA;

® NMpoBOAUTb OUEHKY U UCNbITaHNE NOJTYHYEHHOIO NPOAYKTa,

*NpoBOAUTb aHanAu3 MNoOTPebHOCTEM B TeX WAM UHbIX MaTePUaNbHbIX WAU
MHPOPMALIMOHHbIX NPOAYKTAX;

*OMNUCbIBATb TEXHO/NIOTMYECKOE pPEeLIeHWEe C MOMOLLbI TEKCTa, PUCYHKOB,
rpadumyeckoro n3obpaxkeHus;

®*aHANM3MPOBATb BO3MOMKHbIE TEXHOJIOTMYECKUE pPELleHMs, Onpeaensatb UX
NOCTOMHCTBA U HEJ0CTaTKM B KOHTEKCTE 3a4aHHOM CUTyaLUu;

*NpoBOAUTL M aHaAM3MPOBaTb Pas3paboTKy u/mManM peanusaumio MNPUKAAAHbIX
NPOEKTOB, NpeAnoiaratoLmx:

eonpeaesieHNe XapakTEPUCTUK M pa3paboTKy maTepnanbHOro NPoAyKTa, BKAOYaA
ero MoZenupoBaHve B MHPOPMALMOHHOW cpene (KOHCTPYKTOpe), BCTpaMBaHue
CO34aHHOro MHPOPMALMOHHOIO NPOAYKTA B 3aZaHHYI0 060/104KY,

*/3roToBNIEHME WHPOPMALMOHHOIO nNpPOoAYKTa MO 33aJaHHOMY aJiropuTtMy B
3aaHHOW 060104KE;



*NpoBOAUTb M aHaNU3MpPOBaTb Pa3paboTKy U/MAnN peanusaumio TEXHONOTMNYECKUX
NPOEKTOB, NpeAnoaaratoLwmX:

—ONTUMM3aUMIO 3aJaHHOro cnocoba (TexHosornmu) nonydeHua Tpebylouleroca
MaTepuanbHOro NpoAyKTa (nocsie ero npUMeHeHUsa B COBCTBEHHOM NPaKTUKe),

-pa3paboTKy (KOMBUHMpPOBAHWE, W3MEHEHME napaMeTpoB U TpeboBaHUN K
pecypcam) TEXHONOrMM MOJIYYEHUs MaTepuanbHOro U  MHPOPMALMOHHOTO
NPOAYKTa C 3aJaHHbIMWN CBOMCTBaMMU;

*MPOBOAMTbL U aHaNM3MpPOBaTb pPas3paboTky W/Man peanusauuio NPOEKTOB,
npeAnosiaratoLLmx:

— niaHuMpoBaHue (pa3paboTKky) mMaTepuanbHOro NPOAyKTa B COOTBETCTBMM C
3apayeit cobCTBEHHOM AeATeNbHOCTU (BKAKOYaA MOLENMPOBAHME M pa3paboTky
AOKYMeHTaumm),

—NNaHupoBaHMe  (pa3paboTKy) MmaTepuanbHOro  NPOAYKTa  Ha  OCHOBE
CaMOCTOATENbHO NPOBEAEHHbIX UCCNeA0BaHMIA NOTPEOUTENBCKMX MHTEPECOB.

BbINYCKHUK NONAYYUT BO3MOXKHOCTb HAay4YUTbCA:

e BbIABAATL U dopMyanpoBaTb npobaemy, Tpebylollyto TEXHONOrMYECKOTro
peleHus;

eMoANPULMpPOBaTHL nmeromeca NPOAYKTbI B COOTBETCTBUM C
cuTyaumeii/3akasom/noTpebHocTblo/3a4auelt AeATeNbHOCTU U B COOTBETCTBUM C UX
XapaKTepuCcTMKaMm paspabaTbiBaTb TEXHOOMMIO Ha OCHOBE 6a30BOI TEXHOIOMUU;

*TEeXHO/NI0MM3MpPoBaTb CBOWM OMbIT, NPeACcTaBAATb Ha OCHOBE PETPOCMEKTUBHOTO
aHanM3a W YHUOUKAUUM [eATeNbHOCTM OMNUCAHME B BUAE WMHCTPYKUUW UAU
TEXHO/IOTMYECKOM KapTbl.

1.2.5. lMpegmeTHble pe3ynbTaThl
MporpammHble TpeboBaHMA K 3HAHUAM (pe3ybTaTbl TEOPETUYECKOMN NOArOTOBKM):

enpaBuna 6esonacHoit pPaboTbl C 3/1EKTPOHHO-BbIYUCAUTENBHBIMU MALUMHAMWU U
cpeactBamu Ana cbopa NPOCTPAHCTBEHHbIX AAHHbIX;

® OCHOBHble BAbl MPOCTPAHCTBEHHbLIX AaHHbIX;

®COCTaBHble YaCTUN COBpPEMEHHbIX I'EOMH(I)OpMaLI,MOHHbIX CepBUCOB,

enpodeccMoHanbHoe nporpaMmmHoe obecneyeHune ana 0b6paboTku
NPOCTPAHCTBEHHbIX AaHHbIX;



® OCHOBbI M MPUHLMMbI A3POCHEMKMU;

®¢0OCHOBbI U MPUHUUNDI pa6OTbI rnobanbHbIX HaBUrauyMoHHbIX CMYTHUKOBbLIX CUCTEM

(THCC);

eripeacTaBneHNEe WU BM3yaan3auMa  MNPOCTPAHCTBEHHbIX  AaHHbIX
HenpodeccMoHaNbHbIX NO1b30BATENEN;

* NpuHUMNbl 3D-MoAeNnpPoBaHUS;
® YCTPOMCTBO COBPEMEHHbIX KapTorpadryecknx cepBmcos;

*ripeacraBiaeHune n B1U3ya/in3alunA NMPOCTPAHCTBEHHDbIX AdaHHbIX
HE‘I'IpO(I)ECCMOHaJ'IbH bIX NON b3OBaTeﬂeﬁ;

e felndprMpoBaHME KOCMUYECKUX U300paXKeHN;

® OCHOBbI KapTorpadum.

ANns

Ans

MporpammHble TPeBOBAHUA K YMEHUAM W HaBblKaM (pe3ynbTaTbl MPaAKTUYECKOM

NoAroTOBKM):

*CaMOCTOATENIbHO pellaTb MOCTaBNEHHYO 3aJady, aHaauM3upya M noabupas

MaTepuanbl U CPeacTsa ANs eé pelleHus;

¢C034aBaTb N pPaCCy4UTbIBATb NMONETHbIA NNaH anAa 6ecnMNoTHOro NeTaTeNbHOro

annapara;

e0bpabaTbiBaTb A3POCHLEMKY U  MNOAyYaTb TOYHblE  OPTOPOTONNAHBI

aBTOMaTU3MPOBAHHbIE TPEXMEPHbIE MOAENN MECTHOCTY;

e moaennposaTtb 3D-06bEKTDI;

® 3aWMLATb COBCTBEHHbIE MPOEKTbI;

® BbIMONHATb OLUUPPOBKY;

® BbIMNOJIHATb NPOCTPAHCTBEHHbI aHaNU3;

* CO34aBaTb KapThbl;

® co34aBaTb NpocTelwne reorpadmyeckme KapTbl Pa3/IMYHOIO COAEPHKAHUA;

* MOAeNnpoBaTb reorpadpuyeckme o6bekTbl U ABNEHUS;

n

® NPMBOAMTb NPUMEPbI MPAKTUYECKOro MCNOAb30BaHMNA reorpadUUeckmx 3HaHUM B

Pa3/NYHbIX obnacrax AEATENBHOCTU.



1.3. CucTema OUEHKM [AOCTUNKEHUA MNAHUPYEMbIX Pe3y/bTaToB OCBOEHMUA
OCHOBHOW 06pa3oBaTeNbHOM NPOrpPaMMbl OCHOBHOrO 06Lero o6pasoBaHus

Buabl KOHTpONA:
- NPOMEKYTOYHbIN KOHTPO/1b, NPOBOAMMbIN BO BPEMA 3aHATUMN;

- WTOrOBbIA KOHTPO/Ib, MNPOBOAMMbBIA MOC/AE 3aBEPLIEHNA BCeN Yy4ebHoM
npPorpammoi.

dopmbl NPOBEPKUN pe3yNbTaTOB:

- HabnoaeHme 3a obyyarowmmmca B npouecce paboTbl;

- Urpbl;

- UHANBUAYANbHbIE N KONIEKTUBHbIE TBOPYECKME PaboThI;
- beceaibl C 0OYHaOWMMNCA N UX POAUTENAMM.

dopmbl NoaBEAEHNA UTOTOB:

- BbIMOZTHEHME MPAKTUYECKUX paboT;

- TECTbI;

- aHKeTbI;

- 3alMTa NPOEKTa.

NTorosas atrectauma obyyatowmxca NpoBOAUTCA NO pe3y/nbTaTaM NOAroTOBKM M
3aLWMTbl NPOEKTA.

OnAa oueHUBaHMA AeATENbHOCTM 0OYYaIOLWMXCS UCNO/b3YOTCA MHCTPYMEHTbI CaMo-
N B3aUMOOLLEHKM.

2.2. MpumepHble nporpammbl y4ebHbix npegmeTos, Kypcos (YTI, rae Kak npumep
nponucaHo «Kenc 1 — 10 yacoB», NOCne KpaTKOe OMNMCaHMe, YTO 3TO 3a Keuc,
OnucaHMe No4YacoBOe BbIHOCMM YXKe B CaM Kelc).



Pasgen nporpamMmbl y4ebHOro Kypca

Konunyectso
yacos

3HakomcTBO. TexHUKa be3onacHocTU. BBoaHoe 3aHATME («MeHAs mup»).

BeegeHne B reonHPopmauuoHHble TexHosnornn. Kenc 1: «CoBpemeHHble
KapTbl, uamn Kak onucatb 3emnio?».

Kelic 3HaKOMUT oby4yalolwmxca C Pa3sHOBUAHOCTAMM AaHHbIX. Pewas 3agauvy
Kelca, oby4atowmecs NpoxogaT cneaylolme TeEMaTUKU: KapTbl U OCHOBbI UX
boOpMMPOBaAHMA; U3YYEHNE YC/IOBHbIX 3HAKOB U MPUHLMMIOB UX OTOOpaKeHUs
Ha KapTe;, CUCTEMbl KOOPAMHAT W TMNPOEKUWIA KapT, WX OCHOBHblE
XapaKTEPUCTUKM M BO3MOXKHOCTM  NPUMEHeHusa; macwtab un  ap.
BCMOMOraTe/ibHble MHCTPYMEHTbl GOPMMUPOBAHUA KapTbl.

Keic 2: «FnobanbHoe no3numoHnpoBaHme “Hangm ceba Ha 3emHoOM Lwape”».

HecmoTps Ha TO, YTO HaBUratopbl W CNOPTMBHbIE TPEKepbl CTanu
HEOTbEMNIEMOM YaCTblO HALLEN KU3HWU, MAN0 KTO 3HAET NPUHLUN UX PaboTbl.
Mpoiaa Kelic, obyuvatowmeca ysHatoT npo [JIOHACC/GPS — npuHUmnb
paboTbl, MCTOPUIO, COBPEMEHHbIE CUCTEMbI, MNPUMEHEHUE. [lpumeHeHune
norrepoB. Bu3yanmsauma TeKCTOBbIX AaHHbIX Ha KapTte. Co3gaHue KapTbl
WHTEHCUBHOCTMW.

doTorpadum n naHopameol.

Paspgen, nNOCBAWEHHbIA WUCTOPUM W NPUHUMNAM co3aaHua  ¢oTtorpadum.
Obyuatowmecs MO3HAKOMATCA C  TEXHUKOM  co3gaHua  ¢oTorpadum,
MO3HAKOMATCA C BO3MOXHOCTAMM NpUMeHeHua ¢oTorpadum Kak cpeactsa
co34aHunsa yero-nmbo.




OcHoBbl a3podoTOCHLEMKU. MNMpumeHeHMe 6ecnnNOTHbBIX aBUALMOHHbIX CUCTEM
B a3podoToCchEMKe. Kelic 3.1: «[1na yero Ha camom gene HyxeH 6ecnunoTHbIN
NIeTaTeNbHbI annapaT?».

O6BbEMHBIA  Kenc, KOTOpPbIM MO3BOAUT 0Oy4YaroWMMCS OCBOUTb MOJIHYIO
TEXHONOTMYECKYID LEMOYKY, MCNONb3yeMYD KOMMEPYECKMMM KOMMAHUAMM.
YcTponctBo M npuHUMnbl  GyHKUMOHMpOBaHMA BIJ1A, ocHoBbl ¢OTO- M
BUAEOCHEMKN M NPUHUMNOB nepedayn mHPopmaumm c BIJIA, obpaboTKa
AaHHbIX ¢ BMJ1A.

Kelic 3.2: «M3meHeHne cpeabl BOKPYT LWKO/bI».

MpopgonkeHue kerca 3.1. Obyvatowmeca, Mmes B CBOEM PaACMOPSIKEHUU
3NIeKTPOHHYD 3D-mofenb LWKOAbl, MNPOAOMKAKT BHOCUTb M3MEHEHWUA B
NPOAYKT C uUenblo bHnaroyctponctBa paroHa. Obyvarowmeca npoaoKawoT
COBEpPLUEHCTBOBATbL CBOWN HaBblK 3D-moaenmpoBaHuA, 3aBepLuan NPOEKT.

MNoaroToBKa 3alWMTbl NPOEKTa.

3awmTa NPOeKTOoB..

3aKknuunTenbHoe 3aHATHe. NoaseaeHmne NToros pa6OTbI.

MpumepHoe yyebHO-TeMaTUYECKOEe NNaHNPOBaHME:

2.2.1. Obwme nonoxeHua

Mporpamma «leoMHGOPMALMOHHbIE TEXHONOTMUY, ABAAACL HEeobXxoAuMbIM

KOMMNOHEHTOM o06uero obpasoBaHMA BCcex OOyYalOWMXCA, MNPeAoCTaBAAET UM
BO3MOXHOCTb MPUMEHATb Ha NPAKTUKe 3HAHMA OCHOB HayK. Mporpamma ABnseTcs
baKTMYECKN eAMHCTBEHHbIM LWKONbHbIM Y4eOHbIM KYpPCOM, OTPaXKatloWmMM B CBOEM
cofeprkaHmn oblwme nNpuMHUMNbI Npeobpasylower AeATeNbHOCTU YeNoBeKa U BCe
acnekTbl MaTepuanbHOM  KynbTypbl. Kypc HanpaBneH Ha  OBAafeHUe
obyyarowmmmca HaBbIKaMM KOHKPETHOM npeameTHo-npeobpasytouen
AeATeNbHOCTN, CO3Z4aHME HOBbIX LLeHHOCTEM, 4YTO, HECOMHEHHO, COOTBETCTBYET
notpebHocTAM pa3sutMa obuwectBa. B pamkax «TexHOMOrMM» NPOUCXOAUT
3HAaKOMCTBO C MMpOM npodeccnin U opueHTauua obyyatowmxcs Ha paboTty B
pPa3/inyHbIX chepax obLEeCcTBEHHOrO NPOM3BOACTBA. TeM caMbiM obecneymBaeTcs



npeemcTBeHHOCTb nepexoga obyyatowmxca oT obuero K npodeccnmoHaibHOMY
06pa3oBaHMIO U TPYA0BOM AEATENBHOCTY.

Mporpamma npeameta «TexHosnorna»  obecneymsaeT ¢$opmupoBaHME Y
obyyatloWmMxca  TEXHONOTMYECKOrOo  MblwieHnA. Cxema  TEXHONIOTMYECKOro
MblWNeHna (noTpebHocTb — Lenb — cnocob — pesynbTaT) No3BonseT Hanbonee
OpraHWYHO pelwaTb 33a4a4M YCTAHOB/AEHMA CBA3EN mexay obpasoBaTeNbHbIM U
YKM3HEHHbIM MPOCTPAHCTBOM, 0bpa3oBaTeNbHbIMKU pPe3ynbTaTaMK, MOJyYEeHHbIMM
NPU W3y4eHUM pPasNYHbIX MNpPegMeTHbIX obnacteid, a TaKKe COOBCTBEHHbIMM
obpa3oBaTeNbHbIMW pe3yabTaTaMU  (3HAHMAMMK, YMEHUAMMW, YHUBEPCANbHbIMMU
YY4€OHbIMU AEUCTBUAMMU U T. A.) U XKU3HEHHbIMM 3adadamun. Kpome Toro, cxema
TEXHONOTMYECKOrO MbILW/IEHUS NO3BONSAET BBOAUTb B 06pa3oBaTeNbHbIN MpPoLEecc
CUTyauuu, Jatowme OMbIT MNPUHATMA NPArMaTUYHbIX pPEeLeHMn Ha OCHOBe
cobcTBeHHbIX 0b6pa3oBaTe/ibHbIX Pe3yabTaToB, HauyMHAsA OT pelleHuAa 6bIToBbIX
BOMPOCOB M 3aKaH4YMBaA peLleHNEM O HanpaBAeHMAX NPOA0NKEHMA 06pa3oBaHus,
NOCTPOEHNEM KapbepHbIX U XMU3HEHHbIX NAaHoB. TakMum obpas3om, mporpamma
«eonHbopmaTmka» nossonsiet chdopmupoBaTb Yy obyyalowmxca pecypc
NPaKTUYECKUX YMEHUW W OnbiTa, HeobXoAMMbIX ANA Pa3syMHOW OpraHM3aLuu
COOCTBEHHOM KW3HM; CO34AET YCAOBMA ANA  Pa3BUTMA  UMHULUMATUBHOCTH,
n3obpetaTeNbHOCTU, TMOKOCTM MbILL/IEHUA.

YyebHo-BOCNUTATE/IbHbIM NpPOLEcC HanpasaeH Ha ¢GOopMMpPOBaHME W pasBUTUE
Pa3INYHbIX CTOPOH 0OYyYatOLWMXCA, CBA3AHHbIX C peanm3aument Kak Ux CobCTBEHHbIX
WNHTEPECoB, TaK U MHTEPECOB OKPYKatoLero mmpa. MNpu sTom rubKocTb NPorpammbl
NO3BONSAET BOBNAEYb OOYyYalOWMXCA C Pa3sNUYHbIMK crnocobHocTamU. Bonblioi
06bEM NPOEKTHbIX PaboT NO3BO/SET y4ecTb MHTEPECbI U OCOOEHHOCTU INYHOCTU
Karkaoro obyuatouwleroca. 3aHATUA OCHOBaHbl Ha JIMYHOCTHO-OPUEHTUPOBAHHbIX
TEXHOJIOrNAX 0BYyYEHMA, @ TAKKE CUCTEMHO-AEATENIbHOCTHOM MeToae 0byyeHus.

[aHHasa nporpamma npegnonaraet BapuaTUBHbIA NOAX0O4, TaK KaK B 3aBUCMMOCTHU
OT oby4atoleroca No3BosAeT yBe/NUYNTb UM YMEHbLIUTb O6BEM TON UM MHOW
TEMbI, B TOM YNC/IE U C/IOKHOCTb, @ TaKXKe NopAAO0K NPOBEAEHMNN 3aHATUIN.

2.2.2. OCHOBHOE coAeprKaHne yyebHbIX NpeaMeToB Ha YPOBHE OCHOBHOrO obuiero
obpa3oBaHuA

Ha npoTsa)KeHMM Kypca nporpammbl obydyatowmecs No3HaKOMATCA C PasIUYHbIMU
reoMHPOPMaALMOHHBIMMU CUCTEMAMM, Y3HAKOT, B KaKMUX 061acTAX NpumeHseTtca
reouHPopMaTnKa, Kakne 3aZlaum MOXKET peLlaTh, @ TaKKe CMOryT CamMu NPUMEHSATb
eé B cBoel noBcegHeBHOW Ku3HW. Obyyatowmecs 6a30BO YCBOAT NPUHLMUM



no3numnmoHupoBaHma ¢ nomoulbto THCC. Y3HatoT, KaK MOXXHO opraHu3oBaTb cHop
CMYTHUKOBbIX AAHHbIX, KaK OHW NPeacTaBAAIOTCA B TEKCTOBOM BUAE M KaK MUX
MOXHO BM3yanu3MpoBaTb. B pamKax nporpammbl BblGEpyT MNpPOEKTHoe
HanpaB/ieHWe, HayyaTcA CTaBMTb 3a4ayM, MUccnefoBaTb  NpobaemaTuky,
NNaHUPOBATb BeAeHMe NPOeKTa U FPAaMOTHO pacnpenenAatTb POAnN BHYTPU KOMaHAbI.

Obyyatowmeca CMOryT NO3HAKOMUTbCA C UCTOPUEN NPUMEHeHUs B6ecnUNOTHbIX
NIeTaTeNbHbIX annapaToB. Y3HAOT O COBPEMEHHbIX BECNUIOTHUKAX, CMOTYT PeLlwnTb
pPa3/INYHbIE 334a4M C MX MOMOLLBID. Y3HAKOT TaKKe M 06 OCHOBHOM YCTPOWCTBE
coBpeMeHHbIX 6ecnunoTHbix cuctem. Obyuyatowmeca y3HAKOT, KaK CcoO343éTcA
nonéTtHoe 3agaHune ansa becnunoTHMKoB. Kak Npon3BoamMTCca 3anycK U AasibHenLwasn
CbEMKa ¢ nomouwpbito BAC. A TakXKe nonyvat TakKue pes3yabTaTbl CbEMKM, KaK
opTodOTONNAH N TPEXMEPHbIE MOAENN.

Obyuatowmeca yrnybatca B  TexHONOTMKO 06pPabOTKM  reogaHHbIX  NyTEM
aBTOMATU3UPOBAHHOIO MOAENNPOBAHMA 0O6beKTOB MecTHOCTU. CaMoCTOATENbHO
CMOTYT BbINOJHUTb CbEMKY MECTHOCTM Nno nonétHomy 3agaHuto. Cospgaayt 3D-
Mmogaenw.

Obyyatowmeca O3HAKOMATCA C Pa3/IMYHbIMK YCTPOMCTBAMMU MPOTOTUNMPOBAHMS.
Y3HatoT obwme npuHumnbl paboTbl YCTPOMUCTB, chepbl UX NPUMEHEHUA N MPOAYKTbI
AeATeNbHOCTU JaHHbIX ycTponcTe. Obyyarowmeca Hayyatca rotosutb 3D-mogenm
ANA MeyatM C MNOMOLbIO 3KCMOPTa AaHHbIX. [OMOAHAT MOoZenn NOo AaHHbIM
a3p0dOTOCHEMKM C MOMOLLBIO PYYHOr0o MOAENNpPOBaHUA. [NpPUMEHAT yCcTpoicTea
ANA NPOTOTUNUPOBAHUA ANA NeYaTH 3a4aHus.

Obyuatowmeca w3yyaT OCHOBbI B NOAroToBKe npeseHTaumn. Co3paayt eé.
MoAroToBATCA K NMpeAcTaBNAEHUI0 peasn3oBaHHOro nportoTtuna. peacrasBAT ero,
3aLUMLLAA NPOEKT.

3.1. NpumepHbIN y4ebHbIN N1aH OCHOBHOro obuero o6pa3oBaHmA

3.1.1. NpuMepHbIN KaneHaaPHbIN y4ebHbIi rpaduk Ha 2019/2020 yuebHbil roa,
Mepuop obyueHusa — ceHTAOGPb-Mail.

Konuuyecrtso yacos — 35

Pexkum npoBeaeHua 3aHATUIA: 1 pa3a B Heaento.

Mpa3aHWYHble U BbIXOAHbIE AHM (MO NPOM3BOACTBEHHOMY Ka/sieHZapko npwu
lwectTuaHeBHOM pabouen Heaene):

KaHuKynsapHbIA nepuoga;:



Ne Mecsauy, dopma Kon-so | Tema 3aHATUA dopma KoHTpONA
n/n 3aHATUA Yyacos
1 CeHTAbpDL n/np 2 3HaKOMCTBO. TexHuKa | beceaa
6e3onacHocTn. BBogHoe 3aHATUE
(MeHsasa mup+).
2 CeHTAbpDL n/npe 2 HeobxoammocTb KapTbl B | becepna
cospemeHHOM  mupe. Cdepobl
NPUMEHeHUA, nepcneKkTUBbI
MCMNONb30BAHMA KapT.
3 CeHTAbpDL n/np BeKTopHble pgaHHble Ha KapTtax. | becepa
3HakomcTBO ¢ Beb6-TUC. LBeT Kak
aTpubyT KapTbl. 3HAKOMCTBO C
KapTorpapuyeckmumm OHNANH-
cepBmcamu.
4 CeHTa6pb n/ne CeBer u uBetT. Ponb ueta Ha|becepa
KapTe. Kak 3actaButb uBeT
paboTaTb Ha cebAa?
5 OkTa6pb n/ne Co3pgaHue n nybankauma | lemoHcTpayma
cobcTBEHHOM KapTbl. peLleHns Kenca
6 OKTAbGpPb n/npe Cuctembl rnobanbHoro | beceaa
NO3ULMOHNPOBAHUA.
7 OKTAbBpb n/np NpumeHeHne  cnyTHMKOB  anAa | lemoHcTpauma
NO3ULMOHUPOBAHUA. peleHmna Kenca
8 OKTAbBpPb n/np UcTopua doTorpadun. | becepa
doTorpadua KaK cnocob

N3y4YeHUA OKPYKAIOLLETO MMPA.




Hoabpb

n/np

XapaKtepuctukm ¢poToannapaTtos.
MonyuyeHune KayeCTBEHHOro
$OTOCHMMKa.

becepga

10

Hoabpb

n/np

Co3paHue chepuryeckmx
naHopam. OCHOBHble MOHATUA.
Heobxoanmoe  obopypoBaHue.
TexHUKa CbEMKM chepuyecKkmx
naHopam pa3NMYHOM
annapaTtypomn.

becepga

11

Hoabpb

n/npe

Co3paHue chepmryeckmx
naHopam. ClMBKa NOAYYEHHbIX
doTorpadun. KoppeKkums n
peTyLwb NaHOPaM.

TectnpoBaHue

12

[ekabpb

n/np

doTorpammeTpua U ee BAUAHUE
Ha COBPEMEHHbIN MUp.

becepga

13

[dekabpb

n/ne

CueHapuM CbeMKu 0b6BbEKTOB AnA
nocneaytollero NOCTPOEHMA UX B
TPexmepHoOM BUAeE.

becepa

14

Nekabpb

n/np

MpuvHUKMN NoCTpoeHuA
TpexmepHoro u3o06pa*keHna Ha
KoMnbtoTepe. PaboTa B
doTorpammeTtpuyeckom MO -
Agisoft Metashape nnu
aHa/NIOTMYHOM. ObpaboTKa
OTCHATOro MaTepuana.

becepa

15

dekabpb

n/np

BecnunoTHUK B reonHpopmaTmKe.
YCTPOMCTBO UM NpUMeEHeHue

[POHa.

becepa

16

AHBapb

n/np

TexHU4Yyeckmne ocobeHHocTm BIMJA.

becepa




17

AHBapb-
deBpanb

n/np

MunotuposaHue BI/A.

TecTtnpoBaHue

18

despanb

n/ne

Mcnonb3oBaHne  6HecnUNOTHUKA
ONA CbEMKM MECTHOCTM.

JemoHcTpauma
pelleHmnn Kenca

19

MapTt

n/ne

Bo3HuKaowme npobnembl npu
co3aanun 3D-mopenen. Cnocobbl
penakTMpoBaHUA TPEeXMepPHbIX
moaenen.

becepa

20

MapTt

n/np

TexHoNorMnm nNPOTOTUNMUPOBAHMA.
YcTpoictBa ANns  BOCCO34aHMA
TpexmepHbIXx moaenen. PaboTta c
3D-npuHTEpPOM.

becepa

21

MapT

n/npe

dusmyeckue " XMMU4eckune
cBoMcTBa nnactmka ana  3D-
npuHTepa. [eyaTb TPEXMEpPHOM
MOZeNN LWKObI.

TectnposaHue

22

MapTt

n/ne

Pabota B [MNO pans py4yHoro
TPeXMepHOro moaenmpoBaHua —
ScetchUP unauv aHanorMyHom.

becepa

23

Anpenb

n/ne

JKCNOPTUPOBAHNE  TPEXMEPHbIX
¢dannos. MpoeKkTMpoBaHMe
coH6CTBEHHOWM CUEHbI.

becepa

24

Anpenb

n/np

Meyatb mogenn Ha 3D-npuHTEpeE.
OdopmneHue TPEXMepHOM
BELLECTBEHHOM MOAENM.

becepga

25

Mau

ne

MoarotoBKa 3awWmMTbl NPOEKTa.




26 Mai ne 3awmTa NPOEKTOB. JemoHcTpauma
peleHmns Kencos
27 Mat n/ne 3aKarunTenbHoe 3aHATHeE.
MNopsepeHne wutoros  paboTobl.
MnaHbl Nno gopaboTke.
3.2. Cucrema peannsaymMm  OCHOBHOM  06LieobpasoBaTebHOM
nporpammbl

3.2.1. OnucaHMe KaapoBbiX YCNOBMN peanmsalmm OCHOBHOM 06pa3oBaTe/IbHOM
nporpammbl  OCHOBHOro obuiero o6pa3oBaHMA (oNMcCaHME KOMMEeTeHUUM
HacCTaBHMKA)

HactaBHMK nporpammbl «leonHpopmaTUKa» paboTaeT Ha CTbiIKE CaMbIX aKTya/bHbIX
3HAHUI NO HaMpPaB/EHUIO TeoMNPOCTPAHCTBEHHbIX TEXHOJIOTUKM, a TaKXKe reHepupyet
HOBble MOAXOAbl M PELUEHMA, BOM/OLWAA UX B peasibHble NPOeKTbl. HacTaBHUK ABAseTcA
reoMHGOPMALMOHHBIX CUCTEM,

r;PamoTHbIM  Ccneunainctom B obnactu
HOBOCTAMM CBOEM oTpaciuy,

M3yyaetr HOBbleé TeXHOJZIOTUMN.

I'IpOEKTHOVI AEeATENBHOCTU, BHEAPAA eé npuHUKMNbI B npouecc O6V‘-I€HMF|.

cneamnT 3a
Obnapaetr HaBblKaMWu

HacTaBHMK B paBHOM cTeneHM 06/1aaeT KaK CUCTEMHOCTbIO MbIWAEHUA, TaK U
AYXOM TBOpYEecTBa; MobuneH, ymeeT paboTaTb B KOMaHAE, KPUTUYECKU MbIC/INUTD,
aHanM3npoBaTb U 0606LWaTb ONbIT, FEHEPUPOBATb HOBOE, YMEeT CTaBUTb 3a4a4M U
pewaTtb MX, a TaKxe paboTaTb B YCNOBMAX HeonpeaenéHHOCTM M B PaMKax
NPOEKTHOM napagurmbl. [TOMMMO 3TOro, HacTaBHMK obnagaeT neaarornyeckom
Xapu3moi.

CoaepKaHue Kypca
OcHoBHbIe pa3aenbl NporpaMmmbl yuebHoro Kypca

1. BBegeHue B OCHOBbl reOMHPOPMALMUOHHDbIX CUCTEM U NPOCTPAHCTBEHHbIX
AAHHbIX.

O6yqatou.|,v1ec>=| NMO3HAKOMATCA C pPasnanyHbIMU coBpemeHHbIMHA
FeOVIHd)OpMaLI,MOHHbIMVI cuctemamm. Y3HaAlOT, B KaKuX obnactax npuMeHAeTCA
I'EOI/IH(I)OpMaTVIKa, Kakune 3aa4n MOXET peLllaTb, a TaKXKe KaK o6yqa+0u1,v1eca MOTyT
CaMu NMPpUMeEHATb €€ B CBOEN HOBCEAHGBHOVI HKU3HU.

2. Ypok pabotbl c IMIOHACC.



Obyuatowmecs 6a30BO YCBOAT NMPUHUMMA NO3MUMOHMpPOBAHUA ¢ nomouwbto MTHCC.
Y3HalOT, KaK MOXHO OpraHM3oBaTb COOpP CMNYTHMKOBbLIX [AaHHbIX, KaK OHWU
NpeACTaBNATCA B TEKCTOBOM BUAE U KAaK MX MOXHO BM3YaIM3UPOBATb.

3. Bbl6bop NPOEKTHOro HanpaB/AEHUA U pacnpeaenieHue posen.

Bbibop npoekTHoro HanpasneHuda. [locTaHoBKa 3agaun. MccnepoBaHue
npobnemaTtuku. NMnaHMpoBaHMe NpoekTa. PacnpeaeneHne ponen.

4. YCTpOIACTBO M NpUMeHeHue 6eCnUIOTHUKOB.

Obyuatowmecs no3HaKoOMATCA C uctopuen npumeHeHua BAC. Y3HaoT o
coBpemMeHHbIX BAC, Kakme 3a4a4nm MOXHO pelaTb C UX MOMOLLbIO. Y3HAIOT TaKXKe
OCHOBHOE YCTPOMCTBO coBpeMeHHbIx BAC.

5. OcHOBbI CbEMKM ¢ 6ecnuioTHUKOB.

Obyuatowmecs Yy3HaloT, KaKk co34aétca nonétHoe 3agaHue ana BAC. Kak
NpPoOmn3BOAMUTCA 3aMyCK U AanbHenwana CbéMKa ¢ nomouwbio BAC. A TaKXke Kakue
pe3ynbTaTbl MOXHO MOJYYMTb M KaK 3TO caenaTtb (nonydyeHwe optodoTonaaHa u
TPEXMEpPHOM moaenm).

6. YrnybnéHHoe nsyyeHue TeXxHoN0run o6paboTkm reogaHHbIX.

ABTOMATM3NPOBAHHOE MOJE/NIMPOBAHME OOBEKTOB MECTHOCTM C nomoulbio Agisoft
PhotoScan.

7. C6op reoaHHbIX.

A3p0odOTOCHEMKA, BbIMOJHEHNE CHEMKM MECTHOCTM MO NOJIETHOMY 3a4aHMUIO.
8. O6paboTKa U aHaNU3 re0AaHHDIX.

Co3paHune 3D-mopenen.
9. U3syuyeHMe yCTPOMCTBA A4NA NPOTOTUNUPOBAHMUA.

O3HakoM/NieHMe C YCTPOMCTBaMM  MNPOTOTUMNMPOBAHUA, NpPEAOoCTaB/lEeHHbIMM
obyyatowmmea. Obyyatowmecs y3HatoT oblwmue npuHUMNbl paboTbl YCTPOMUCTB, a
TaK¥e KorJa oOHM NPUMEHAIOTCA M YTO C UX MOMOLLbIO MOXHO NOAYYUTb.

10.MNoprotoBKa AaHHbIX AN YCTPOUCTBA NPOTOTUNUPOBAHMUA.
MoarotoBka 3D-mopenen, sKCNOpT AaHHbIX, NMOATOTOBKA 3a4aHUI MO NeyaTu.
11. NpoToTMnupoBaHue.
MpuMmeHeHMe yCTPOoCTB NPoTOTUNNpPOBaHKUA (3D-NpuHTEp).

12.MocTpoeHne NPOCTPAHCTBEHHDbIX CLEH.



[JononHeHne mogene No A[aHHbIM a3pPOPOTOCLEMKM C MOMOLLbIO PYYHOrO
MOZENMNPOBAHMA N NOAFOTOBKA K MeYaTh Ha YCTPOMCTBAX NPOTOTUNUPOBAHUA.

13.MNogrotosKa npeseHTauui.

Msyqume OCHOB B MNMOAroTtoske Tnpe3eHTaunn. Co3zpaHue npeseHTauunu.
MoarotoBKa K npeAcTaB/IeEHUIO Peasim30BaHHOMO NPOTOTMNA.

14.3awmTa NPOEKTOB.

MpeacTaBneHne peasn3oBaHHOro NPoToTMNa.

TematuyecKoe naaHMpoBaHue

Ne n/n | Pa3genbl nporpammbl y4ebHOro Kypca Bcero yacos

1 3HakomcTBo. TexHuKa 6e3onacHoctu. BBopgHoe 3aHATHe | 2
(«MeHsaa mup»).

2 BeegeHne B reoumHpopmaumoHHbie TexHonorum. Keinc 1:
«CoBpemeHHble KapTbl, unmn Kak onucatb 3emnio?».

2.1. HeobxogMmocTb KapTbl B coBpemeHHOM mupe. Coepsbl | 2
NPUMeHeHUA, NepcrnekTUBbl CNOb30BAaHUA KapT.

2.2. BeKTopHble AaHHble Ha KapTax. 3HakomcTBo ¢ Beb-TNC. LiBeT Kak | 2
aTpuObyT KapTbl. 3HAKOMCTBO C KapTorpaduyeckMmum OHAAMH-
cepsucamm.

2.3. CseT u ugeT. Ponb uBeTa Ha KapTe. Kak 3actaBuTb LUBET paboTaTth | 1
Ha cebsa?

2.4, Co3gaHue n nybamkaumsa cobcTBeHHOM KapTbl. 2

3 Keiic 2: «FnobanbHoe no3uuuoHupoBaHue “Hangn ceba Ha | 4
3eMHOM Lape”».

3.1. Cuctembl rnobanbHOro NO3NLMOHNPOBAHUA. 2

3.2. MpumeHeHWe CNYyTHUKOB ANA NO3ULMOHUPOBAHUA. 2

4 doTorpadum n naHopambl.

Uctopua d¢otorpadumn. Potorpadmsa Kak cnocob wu3syyeHua | 1

4.1. OKpYy»KatoLLero mupa.




Xapaktepuctnkn ¢otoannapaTtoB. [lonyvyeHMe KayeCTBEHHOrO

4.2. $OTOCHUMKA.

4.3. Co3pgaHue cdepuyecknx naHopam. OCHOBHble  MOHATUA.
Heobxognmoe obopyaoBaHue. TexHUKa CbEMKM cdHepuyecKkux
naHopam pas3/in4yHoM annapaTtypoint (Kamepbl cmapTtpoHoB 6He3
LWTaTUBOB, LMPpoBble poToannapaTbl CO WTaTUBAMM U T. 4.).

4.4, Co3pgaHne cdepuyecknx naHopam. ClKMBKA  MOMYYEHHbIX
doTorpadun. Koppekuma n peTyb NaHOpPaM.

5 OcHoBbl aspodoTtocbémKu. MpumeHeHne BAC (6ecnUNOTHbLIX
aBMALMOHHDbIX cuctem) B aspodoTtocbémke (Keiic 3.1: «Ona
yero Ha camom pgene HyXeH 6ecnunoTHbliM NeTaTenbHbIn
annapar?»).

5.1. doTorpammeTpuma u eé BAMAHNE HA COBPEMEHHbIN MUP.
CueHapum CbEMKM 0O6BEKTOB AN18 NocaeayoWwero NocTPoeHnsa nx
B TPEXMEPHOM BUe.

5.2.

MpUHUMN  NOCTPOEHUA  TPEXmepHOro  un3obparkeHMs  Ha
KomnbtoTepe. Pabota B ¢otorpammeTtpuyeckom MO — Agisoft

5.3. PhotoScan nnu aHanormyHom. O6paboTka OTCHATOro matepmana.
BecnnnoTHUK B reonHpopmaTuKe. YCTPOMCTBO U MPUMEHEHMUE

5.4. APOHa.

5.5. TexHuyeckme ocobeHHocTn BIMJIA.

5.6. NMunoTtuposaHue BI/A.

5.7 Ncnonb3oBaHMe 6ecnnMNOTHMKA ANA CbEMKM MECTHOCTMU.
BosHuKatowme npobnemol npm codagaHum 3D-moaeneit. Cnocobol

5.8. peaKTUPOBAHMA TPEXMEPHbIX MOoAeNeN.

TexHoMorMm NpPOTOTUNMPOBAHMA. YCTPOMCTBA ANA BOCCO34aHUA

5.0. TpExmepHbIX mogenen. PaboTta c 3D-npuHTEpPOM.
dunsmyeckme ”n XMMHUYECKMe CBOMCTBA nnactuka ana 3D-

5.10. npuHTepa. Meyatb TPEXMEPHOM MOAENM LLKObI.




6 Keiic 3.2: «M3meHeHuMe cpeabl BOKPYT LWKO/bIY.

6.1. Pabota B O ana py4yHOro TPEXMEPHOro MoAeNUpoBaHUA —
SketchUp nan aHanormyHom.

6.2. JKcnopTUpOBaHME TPEXMepHbIXx ¢annos. [IpoeKkTupoBaHue
cobCTBEHHOW CLEHbI.

6.3. Meyatb mopgenn Ha 3D-npuHTepe. OdopmneHne TPEXMeEPHOM
BELLECTBEHHOM MOAENM.

7 NMoaroToBKa 3aWmTbl NPOEKTa.

8 3awmTa NPOEKTOB.
3aknounTenbHoe 3aHATMe. MoaseaeHne MToros paboTbl. MaaHbl

9 no gopaboTke.

KpaTkoe copeprkaHue

Kelic 3HakKOMUT obyvaloWmMxca C PasHOBUAHOCTAMW OaHH
3a4a4y Kelica, obyyatowmecs NpoxoaaT caeayoume TemaTtu
OCHOBbI UX POPMUPOBAHUA; U3YUYEHME YC/IOBHbIX 3HAKOB U
X OTOBpaXKeHUsA Ha KapTe; CUCTEeMbl KOOPAMHAT M MPOEKL}
OCHOBHbIE€ XapPaKTEPUCTUKU U BO3MOMKHOCTU NMPUMEHEHMUS;
Aip. BCNOMOraTe/ibHble MHCTPYMEHTbI GOPMUPOBAHMA KapTbl.

Keucnl, BXogAauime B
nporpammy

Keric 1. CoBpemeHHble
KapTbl, wnamM Kak onucatb
3emnto?

Keric 2. FnobanbHoe

no3nunoHMpoBaHune «Hanam
cebAa Ha 3eMHOM LLape».

HecmoTps Ha TO, YTO HaBUraTopbl W CMNOPTUBHbIE TPEK
HEOTbEMNIEMOM YacTbio HalWen XKU3HW, MANo KTO 3HaeT n
paboTbl. Mponas Keic, obydyatowmecs y3sHatoT npo [JIOH/
NPUHUMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, NP
MpumeHeHMe norrepoB. Buayanmsaumsa TEKCTOBbIX AAHHbIX
Co3zpaHune KapTbl MUHTEHCUBHOCTM.

Kerc 3.1. AspodoToCcbéMKa.
«[nAa yero Ha camom pene
HY»KeH 6ecnnnoTHbIN
NeTaTeNbHbIM annapaT?y.

O6BbEMHDBIN Kelc, KOTOPbIM NO3BOAUT 0OYYalOLLMMCA OCBOV
TeXHO/I0MMYEeCKyHo LLEenoYKY, MCNONb3yeEMYIO
KOMNaHUAMW. YCTPOMCTBO W NpPUHLUUNLI PYHKLMOHUPOBA
OcHoBbl GOTO- M BUAEOCHEMKN U NPUHLMMNOB nepeaayun mHg
BMNJIA, o6paboTka gaHHbIx ¢ BM/IA.

KOMM




Ketric 3.2. U3meHeHue cpeabl
BOKPYT WKOAbI.

MpopgonkeHue Keica 3.1. Obyvatowmeca, UMes B CBOEM pacl
3/IeKTPOHHYI0 3D-mozenb WKOoAbl, NPOAONKAOT BHOCUTb U3
npoAyKT C uenbto  b6naroyctpoinctBa pakoHa. 06
NPOAONKAOT COBEPLIEHCTBOBATb CBOM Hasblk 3D-mopge.
3aBepLuas MPOEKT.

4.2.4. MaTepnanbHO-TEXHUYECKME ycnoBua peanusaymm OCHOBHOM
obpasoBaTenbHOM nporpammbl (MO0  cyTM, o0bObeAMHEHME BCEX Pecypcos,

NPONMCaHHbIX B Kelcax)

Cnucok obopyaoBaHusa

Ne n/n | HaumeHoBaHue KpaTtkue TexHuyeckue | Ea. nam.
XapaKTepUCTUKU
1 KomnbloTepHblit Knacc UKT
1.1. M®YVY (npuHTep, cKaHep, Konup) | MUHMManbHbIE: dopmaTt A4, | wrT.
nasepHbliig, u/b.
1.2. HoyTbyk HaCTaBHWKa c | Hoytbyk: LT,
npeaycTaHOBAEHHOM
. _ | npoussoautenbHoctb  npoueccopa
onepaymMoHHOM CUCTEMOW
b pat "[(no Tecty PassMark — CPU
OdUCHBIM NPOrpammMHbIM
porp BenchMark
obecneyeHnem

http://www.cpubenchmark.net/): He
meHee 2000 egmHUL;

06bEM onepaTUBHOM NaMATU: He
meHee 4 T6;

06bém Hakonutena SSD/eMMC: He
meHee 128 6;

no ana npocmoTpa n
penakTUpPOBaHMS TEKCTOBbIX
AOKYMEHTOB, 3/1IEKTPOHHbIX Tabunu, n
npeseHTauum PacnpPOCTPAHEHHbIX
dopmaros (.odt, ,txt, .rtf, .doc, .docx,
.ods, .xls, .xlsx, .odp, .ppt, .pptx).




1.3. HoyTbyk c npeayctaHoBneHHoM | HoyToOyk: LT.
OnEpauMonHon CUCTEMOW, | e Hmme Intel Pentium N (nnn Intel
OEMCHHM MPOTPaMMHbLIM Celeron N), He Huxe 1600 Mru,
obecnenennem 1920x1080, 4Gb RAM, 128Gb SSD;

NPOM3BOAMUTENILHOCTL  MpoLueccopa:

He meHee 2000 eamnHunL;

no ana npocmoTpa n
penaKTMpoBaHUA TEKCTOBbIX
AOKYMEHTOB, 3/1€KTPOHHbIX Tabauy, un
npeseHTauum PacnpPOCTPAHEHHbIX
dopmaros (.odt, ,txt, .rtf, .doc, .docx,

.0ds, .xls, .xlsx, .odp, .ppt, .pptx).

1.4. NHTepaKTMBHbIN KOMMIEKC Konunuectso OA4HOBPEMEHHbIX | LWT.
KacaHu— He meHee 20.
2 YpPOK TexHonornu
2.1. ApantnsHoe obopyaoBaHue
2.2. 3D-o6opyaoBaHue (3D-npuHTep) | MUHUMaNbHbIE: LT,
™n NnpuHTepa: FDM;
maTtepuan: PLA;
pabounit cton: C NOAOrpeBoOM;
pabouan obnactb (XYZ): oT
180x180x180 MM;
CKOpOCTb ne4yatn: He meHee 150
Mm/ceK;
MUHUMANIbHAA TOAWMHA CNOA: He
bonee 15 MKM;
dopmat ¢Pannos (ocHoBHble): STL,
OBJ;
3aKpbITbI KOPNYC: Han4yme.

2.3. Mnactnk gna 3D-npuHTepa TonwmHa nnactMkoson Hutu: 1,75 | wr.

MM;
maTtepuan: PLA;
BeC KaTyLwwKun: He meHee 750 rp.




2.4,

MO pna 3D-mopenmpoBaHmA

O6nauHblii MHcTpymeHT CAMP/ACYN,
OXBaTblBalOWMI  Becb  npouecc
pabotbl c wu3genmamm —  OT
NPOEKTUPOBAHMA [0 U3rOTOB/IEHUS.

JononHutenbHoe obopyaoBaHue

2.5.

LLInem BUpTyanbHOM peanbHOCTH

Obuee paspewieHne He MeHee
2160x1200 (1080%x1200 ans Kaxkaoro
rnasa), yron o63opa He meHee 110;

HalnM4ymne KOHTponaepos — 2 WwT.;

Ha/iMuMe BHELWHUX AaTyukos — 2
WT.;

pa3bem ana NOAKNIOYEHUA
HAYLWHMKOB: Ha/INUME;

BCTPOEHHAA Kamepa: Haln4yune.

KoMMnek

2.6.

LUTaTne ana kpenneHnsa 6a3oBbix
CTaHUMM

Komnnekt w13 gByx LWITATUBOB.
CoBMeCcTMMOCTb co LWNEeMOM
BUPTYya/ibHOWM peanbHOCTK, N.2.3.1.

KOoMMnek

2.7.

Hoytbyk c OC ans VR-wnema

KonnuectBo agep npoueccopa - He
MeHee 4
TakTOBanA 4yacToTa npoueccopa - He
MeHee 2500 Ml 'y,
Bupeokapta - He Huxe Nvidia GTX
1060, 6 re BUAEONaMATb
Obbem onepaTMBHOM NAMATU - He
meHee 8 rb.

WwT.




2.8.

MHoronosnb3oBaTeIbCcKan

cucTtema BUPTYa/IbHOM
pPeanbHOCTU C 6-KOOPAMHATHbIM
OTC/NEXMBAHMEM NONOXKEHUSA
nosb3oBaTenemn

TpeboBaHUA K cMCTeMe BUPTYaIbHOM
peanbHOCTH:

nogAep’Kka MOOUNbHLIX  WAEMOB
BUPTYaNbHON  peanbHOCTM  Nog,

ynpaBneHnem 0oC Android;
noaaeprKkka YyNpPaBAAOLLINX
KOHTPONNEPOB C BO3MOXHOCTbIO 6-
KOOPAWHATHOro OTC/IeKMBAHMA

MONOXKEHWA B NPOCTPAHCTBE;

TEXHO/IOTMA MONHON KOMMEHCcAUMn
nara (anti-latency): wu3obpaxkeHue
AO/MKHO BbIBOAUTLCA ANA TOYEK, B
KOTOPbIX OKaXyTCA NEBbIA U NPaBbIi
rnasa nonb3oBaTeNs 4yepes Bpems,
KOTOpOEe AO/IKHO NPOUTU C MOMEHTA
Hayana onpeaeneHun
MeCTOMNO/IOXKEHUSA rnas
nosb30oBaTeNs Ao MOMEHTa
OKOHYaHMA BblBOAA W306paKeHus.;
naowaab OTC/IEeKNBAHMA
nonb3oBatenem — He meHee 16 K.
M;

KONMYECTBO Mo/b30BaTeNlen — He
MmeHee 3 yen.

TpeboBaHusa K cucteme
OTC/NIEXMBAHUA NONOXKEHUA
nonb3oBaTenemn (TpekuHra):
TUN  CUCTEMbI OTCNEXWBAHUA: 6-
KOOpAMHATHaA cuctema
OTCNEXMBAHMSA;

obwmnm BeEec OAHOro YCTPOMCTBA
TPpeKnHra — He OGonee 20 T

TEXHONOMUA: ONTUKO-UHEPLMA/bHbIN
TPEKWHT, aKTUBHblIE  MapKepbl,
paboTatowme B  MHOpPaKpPacHOM
AnanasoHe;

yron o63opa onTUYecKon cucTembl

Komna.




— He MmeHee 230 rpagycos;
BpeEMA OTK/IMKA CUCTEMbl TPEKMHra
— He bonee 2 MC;
pasmelleHne CeHCOPOoB: Ha 0bbeKTe
OTCNEXMBAHUA;

CEeHcopbl, NCNonb3yembie nns
OTC/NEXMBAHUA LUNEeMOB
BUPTYaNIbHON peanbHOCTU U  ANs
OTCNEXUBAHUA  ABUNKEHUN PYK
nonb3oBaTenen,  AONXHbI  ObITb
NAEHTUYHbIMMN n
B3aMMO3aMEHSEMbIMMU;
pasmelleHne aKTUBHbIX MapKepoB:
HanoNbHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHTa
[O/IKHbl MOHTUPOBATbLCA Ha non, be3
HeobxoaAnMoCTH
MOTO/I0MHOr0/HAaCTEHHOrO MOHTaa;
Ha/MuMe CEHCOPOB B  COCTaBe
e4NHOro  YCTPOMCTBA  TPEKMHra:
akcenepomeTp, rmpockon,
ONTUYECKUIM CEHCOP;

4YacToTa OTC/IEKUBAHMA MOJOXKEHMA
nonb3oBaTenA:

- aKcesnepomeTp: He meHee 2000
BbIBOPOK/C;

- rMpockon: He meHee 2000
BbIBOPOK/C;

- ONTUYECKUN ceHcop: He meHee 60

BbIBOPOK/C;

NOrpeLwwHoCTb OTCNEeXMNBAHUA
NONOXKEeHNA nonb3osaTens B
NPOCTPAHCTBE Ha NaoWaaAn 6 M X 6 M
— He bonee 10 MM;
MUHMMaNbHOE KOAIMYecTBo

nonb3oBaTenen, noanepKMBaemoe
CUCTEMOW TPEKUHra, He meHee 3 Yyes.




TpeboBaHusa K NnoKasaTenam
XPaHEHUA,  TPAHCMOPTUPOBKU W
HaCTPOMKM:

BpeMA MOJIHOrO pPa3BEPTbIBAHUA U
HaCTPOMKN cUCTEMbI ANA NAOLWAAM
OTCNEeXKMBaHMA 16 KB. M —He bonee

90 MWH;
Heob6X0AMMOCTb  KalMOPOBKM B
npouecce 3KcnlyaTaumnm —
OTCYTCTBYET;

TemnepaTtypa xpaHeHua: -30°C .. +
50°C.

TpeboBaHusa K cnocobam
ynpaBaeHus MHTEPAKTUBHbIMMU
MOAEeNAMM:

noaaeprkka 6-KoOOpANHATHOrO
OTC/IEeKMBAHMA NONOXKEHUA
YNpPaBAAKOLWMNX yCTpOWCTB B
NpoCTpaHCcTBe.

TpeboBaHMA K  NpOrpamMmmHOMY
obecneyeHuo:

noadeprKka  CUCTEMOM  TPEKMHra
onepaumoHHbIX cuctem: Windows,
Android;

npeaocTaBieHMe HeorpaHUYeHHOM

no BpEMEHM MCNO/Ib30BaHUA
NPOCTOM (HeucknouYnTENBHON)
JINLEH3UM Ha KOMMepYecKoe
MCNONb30BaHME NPOrpamMmmHOro

obecneyeHMs CUCTEMbI TPEKUHIa Ha
oguH wnem ¢ OC Android
(beccpoyHas nmueH3sns) — 3 wWr.

Obwme TpeboBaHuA:
HannuMe  MOOWAbHBIX  LWAEeMOB
BUPTyanbHOM peanbHocT Oculus Go




Unn aHanor — 3 WwT.;
Han4YnMe KOMMNEKTa NPOBOAOB MU
3apA4HbIX YCTPOMCTB ana
b6ecnepeboiHol paboTbl.

MO gna o6paboTkn n3obpaxkeHni u
onpegeneHna ¢Gopmbl, Pa3Mepos,

2.9. NONIOXKEHMA U MHbIX XapaKTepPUCTUK
06bEKTOB Ha M/JOCKOCTM WAN B

doTtorpammeTpuyeckoe NO NPOCTPaHCTBe. .
KomnakTHbIM KBagpoKonTtep o
TPEXOCEBbLIM cTabunmnsatopom,
2.10. Kamepow 4K, MaKCMMaNbHOM
[ANbHOCTBbIO nepefayn He meHee 6

KeBagpokontep Mavic Air KM. .
KBagpokontep € KamepoW, BeC He
6onee 100 r B cbope c nponennepom
211, n Kamepow;
ONTUYECKUIM [AaTYMK onpeaenenHun
no3nuum — Hann4yme;

Kesagpokontep DJI Tello LT,

BO3MOXHOCTb y,ﬂ,afléHHOl'O




NPOrpamMmMMPOBAHUA — HaMNYMeE.

3 MepaunasoHa

3.1 doToannapaT c 06bEKTUBOM Konunuectso apdeKkTUBHbIX NUKCenewn
— He meHee 20 MAH.

wT.

3.2 Bunaeokamepa MnaHwer (nns obecneyeHusn
coBmectmocty ¢ n 2.3.6) c
NMPUMEPHBIMM  XapPaKTEPUCTUKAMMU:
AnaroHanb/paspelieHne: He meHee
2048x1536 NnUKcenewu;
AVaroHanb 3KpaHa: He MeHee 9.7";
BCTpoeHHas namAtb (ROM): He
MmeHee 32 b;
pa3spelleHmne doTOKamepbl: He
MmeHee 8 Mn;
BecC: He bonee 510 r;
BbicoTa: He 6onee 250 mm.

wT.

3.3 KapTta namaTu ana | O6bém namatTM — He meHee 64 6,
doToannapaTta/BnaeoKkamepbl Knacc He HuxKe 10.

wT.

34 LLtaTtue MaKcmanbHaa Harpyska: He bonee
5 Kr;

MaKCMMa/sibHaA BbICOTa CbEMKMU: He
meHee 148 cm

wT.

4.2.5. WHPOPMaLMOHHO-METOANYECKNE  YCNIOBMA  peanmnsaumm  OCHOBHOM
obpa3oBaTeNbHOM NPorpammbl OCHOBHOrO 06uero o6pasoBaHMA (CAMCOK BHELIHNX
MeTo4,. MaTepuanos) (CCbINKM Ha AOMN. MaTepuasbl — NPOMNUCbIBAaEM B Keincax)

Cn1COK UCTOYHMKOB INTEpPaTypbI:

1. Anmaszos, W.B. COOPHMK KOHTPO/bHbLIX BOMPOCOB MO AUCLUMNAMHAM
«AspodoTorpadua», «A3pocbEMKay, «ASpoKOCMUYECKME MeToabl CbEéMOK» / U.B.
Anmaszos, A.E. AntbiHOB, M.H. CeBacTtbsiHOBa, A.®. CreueHko — M.: wu3g.
MWWUTAuK, 2006. — 35 c.



2. baeBa, E.FO. Obwune BonNpoCbl NPOEKTUPOBAHMUA U COCTaB/IEHUA KapT ANSA
CTYAEHTOB cneumnanbHocT «Kaptorpadua u reonHdpopmatuka» / E.1O. baeBa — M.:
n3a. MUUTAuK, 2014. — 48 c.

3. MakKapeHko, A.A. YyebHoe nocobue nNo KypcoOBOMY MPOEKTUPOBAHUIO MO
Kypcy «Obuwereorpadpuyeckne kaptbl» / A.A. MakapeHko, B.C. Mowuceesa, A.J.
CtenaHyeHKO nopg obwel pegakumennr MaKapeHko A.A. — M.: nsa. MUUTAuKK,
2014. — 55c.

4, Bepewaka, T.B. MeTtogmnyeckoe nocobue no MCNONb30BaHUIO
Tonorpadunyecknx KapT A1 OLLEHKM 3KOJIOTMYECKOro cocTosiHus Tepputopun / T.B.
Bepewaka, Kauvaes I'A. — M.: u3g. MUUTAnK, 2013. — 65 c.

5. Peabko, A.B. doTorpaduueckmne npoueccol pernctpaumm nHoopmaumm / A.B.
Penbko, KoHcTtaHTuHOBa E.B. — CIM6.: u3a. NOTUMTEXHUKA, 2005. — 570 c.

6. KocunHos, A.l. Teopua n npakTuka undpoBon 0b6paboTKM M306parkeHui.
ONCTaHUMOHHOE 30HAMPOBAHME U reorpadmyeckme MHPOPMaUNOHHbIE CUCTEMDI.
YyebHoe nocobue / A.T. KocnHos, U.K. /lypbe nog pea. A.M.bepnaHta — M.: n3ga,.
HayyHbin mup, 2003. — 168 c.

7. PagnMonoKkauMoHHbIE CUCTEMbI BO3AYLIHOM pa3Beaku, AewundpupoBaHue
PaAnoIOKaUUOHHbIX M30bparkeHnin / nopg pea. WkonbHoro J1.A. — usa. BBUA mm.
npod. H.E. ykosckoro, 2008. — 530 c.

8. KuneHko, K0.M. OCHOBbI KOCMWUYECKOFO NPUPOAOBEAEHMUSA: Y4EOHUK ANA BY30B
/ 10.N. KueHko — M.: n3a. KaptreoueHtp — leogesnsaar, 1999. — 285 c.

9. MBaHoB, H.M. Bannnctnka n HaBurauma KOCMMUYECKMX annapaToB: y4ebHUK
ANnA By30B — 2-e usg,., nepepab. n aon. / H.M.UBaHoB, J1.H. JlbiceHKo — M.: n3ga.
Opoda, 2004. — 544 c.

10. Bepewaka, T.B. MeTtoanyeckoe nocobue No Kypcy «IKonornyeckoe
KaptorpaduposaHue» (nabopatopHble pabotbl) / T.B. Bepeuwakosa, MW.E.
Kyp6aTtoBa — M.: nsg. MUUTAunK, 2012. — 29 c.

11. UeaHoB, A.l. MeToaunyecKkme yKaszaHus No BbINOAHEHMIO labopaTopHbIX paboT
no aucuunamHe «Uudposas KapTorpadma». [na cTygeHToB 3 Kypca Mo
HanpaBaeHuto noarotoskn «Kaptorpadus n reouHpopmatuka» / A.l. MesaHos, C.A.
Kpbinos, I.U. 3arpebuH — M.: nsg. MUUTAunK, 2012. — 40 c.

12. WBaHoB, A.l. ATnac KapTtorpaduyeckmx NPOEKLUMN Ha KpynHbie PernoHbl
Poccuiickont depepaumnn: yvyebHo-HarnagHoe wusganne / A.l. UsaHos, I.W.
3arpebuH — M.: usg. MUNTAuK, 2012. — 19 c.



13.

MNetenuH, A. 3D-mopenupoBaHue B SketchUp 2015 — oT npoctoro K

cnoskHomy. Camoyuutens / A. NeteanH — mnsa. AMK Mpecc, 2015. — 370 c., ISBN:
978-5-97060-290-4.

15
16
17

18.

14. Boictpos, A.HO. lpumeHeHMe reonHPOPMALMOHHbBIX TEXHONOTMI B
AOMONIHUTENIBHOM  LWWKONbHOM  0bpa3oBaHun. B cbopHuMKe: IKonorms.
3KoHomuKa. NHPopmaTtuka / A.1O. Beictpos, A.C. /lybHuH, C.C. Tpy3aes, M.B.
Anppees, [.0. Apbira, ®©.B. Wkypos, KO.B. Konocos — PoctoB-Ha-LoHy, 2016.
— C. 42-47.

. GISGeo — http://gisgeo.org/.
. TUC-Accoumaummn — http://gisa.ru/.
. GIS-Lab — http://gis-lab.info/.

MopTan BHE3EMHDbIX AaHHbIX —

http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125
%2C0%29&zoom=2.

19

. OSM — http://www.openstreetmap.org/.

20. BbictpoB, A.HO. FleoKBaHTYM TYNKUT. MeToanyeckui

WMHCTPYMeHTapuin HactaBHMKa / A.HO. BbictpoB, — Mocksa, 2019. — 122 c., ISBN

97

8-5-9909769-6-2.
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