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KOMMEPYECKOro NCMOMb30BaHMS.

2



OanasneHue

l.
MosicHuTenbHas 3anucka 4
1.
MpumepHoe y4eBHO-TeMaTMyeckoe NnaHupoBaHue 20
I1.
ConepxaHue kypca 28

V.

Tematuyeckoe nnaHuposaHve 30
V.

Kenchl, Bxogsiwue B nporpammy 32
VI.

MaTepuanbHo-TexHM4yeckmue ycrnoBsus peanusauuv OCHOBHOM
obpasoBaTtenibHON NporpamMmmel 33
VII.
Cnncok UCTOYHMKOB NuTepaTypbl 38

Teoungpopmayuontvie mexnonoeuu 3



|. TlosicHUmenesHas 3anucka

AKTyanbHOCTb: CEroHA reoMHMOopMaLNOHHbIE TEXHOMOMMM CTanu
HEOTbEMISIEMOM YacTbio Hallen XU3HK, NbOoN COBPEMEHHbIN Ye-
NOBEK NoNb3yeTCs HaBUrauMOHHLIMW CepBUCaMU, NPUNOXKEHNSMN
ANS MOHUTOPWHra obLLEeCTBEHHOrO TpaHcnopTa U MHOTUMU OpYyr-
MW cepBMCaMu, CBA3aHHbIMU C KapTamu. TN TEXHONOrMM UCNOMb-
3ylOTCS B COBEPLUEHHO pasfu4yHbIX cepax, HaunHas oT pearnpo-
BaHWS NpK Ype3BblYaNHbIX CUTYyaLMSAX U 3aKaHYMBaAA MapPKETUHIOM.
Kypc «l'eonHopmaLoHHbIe TEXHOMOrMM» MO3BONSET CHOpMM-
poBaTb y 0By4arlLMXCa YCTOMYMBYIO CBSA3b MeXay MHdopmauu-
OHHbIM M TEXHOMOMMYECKMM HarnpaBfeHNs MU Ha OCHOBE pearibHbIX
MPOCTPAHCTBEHHbIX AaHHbIX, TAKUX Kak a3pohOTOCBHEMKA, KOCMU-
yeckasi CbEMKa, BEKTOPHbIE KapTbl U Ap. ITO NO3BOSIUT 0By4ato-
WMMCS MONYyYUTb 3HAHWUA MO UCMOMb30BAHUIO FEOMH(OPMALUOH-
HbIX MIHCTPYMEHTOB W NPOCTPAHCTBEHHbIX AaHHbIX AN NMOHUMaHUS
N N3y4eHUs OCHOB YCTPOMCTBA OKpYXaloLero Mmmpa u npupoa-
HbIX siBNeHun. Obyyatolmecs cMoryT peanu3oBbliBaTb KOMaHAHbIE
MPOeKTbl B cipepe uccnefoBaHns OKpyxatLero mmpa, Havatb Uc-
nonb3oBaTb B MOBCEOHEBHOW XW3HU HaBUraluMOHHbIE CEPBUCHI,
KOCMUYECKNE CHUMKM, 3NIEKTPOHHbIE KapTbl, cobupaTtb AaHHble 06
obbekTax Ha MecTHOCTH, co3naBaTb 3D-00bEKTbI MECTHOCTM (Kak
OTAeNbHbIE 3[aHuns, TaK U Lenble ropoaa) U MHOroe apyroe.

Knaccudpukauyma nporpammbl: TEXHUYECKAA.

HanpasneHHOCTb 06pa3oBaTtenbHoi nporpammbl: obpasoBaTesib-
Haa nporpamMmma «leoMH(OpPMaUNOHHbIE TEXHOMNOrMMY» SBNAETCS
obweobpasoBaTenbHON NporpaMMon No npegMeTHon obnactu
«TexHomnorus».

¢YHKUMOHaIleoe npeagHasHayeHUe nporpammol: NPOEKTHAA.

dopma opraHusaumu: rpynnoBas.



AKTYyaNbHOCTb U OT/IMMUTENbHDbIE ocobeHHOCTH nporpammbl

HoBu13Ha nporpamMmbl 3aknoyaeTcs B CO34aHUM YHUKANbHOM
obpasoBaTtenbHOW cpeapbl, POPMUPYIOLLEN NPOEKTHOE MbILUSIEHNE
obyyaroLmxcs 3a CYET TpaHCNALMU NPOEKTHOrO cnocoba aesTenb-
HOCTW B paMKax peLUeHMNsI KOHKPETHbIX NPOBNEMHbIX CUTYaL WA

AKTyanbHOCTb nporpaMmbl obycnoBneHa Tem, 4to paboTta Hag
3ajavyamu B pamkax NMpoeKTHOW AeATENbHOCTU POPMUPYET HOBLIN
TN OTHOLLUEHWS B paMKax CUCTEMbI «npupoaa — obLwecTBo — Ye-
NOBEK — TEXHONOrMN», ONpeaensoLwmnn 06s3aTenbHOCTb 3KONOru-
4eCKON HOPMMPOBKM NpY OpraHusaummn nobon oesTenbHOCTH, YTO
ABNSETCHA NEPBbIM LIArom K (GOPMUMPOBAHNID «MOKONEHUS pa3Bu-
TUAY, ABNSAOLWErocs TPEHAOM pa3BUTUA COBPEMEHHOrO obLlecTsa.

Mporpamma npegnonaraeT hopMmpoBaHme y oby4daroLmxcs
NPeACTaBNEHNIA O TEHAEHLUMSX B Pa3BUTUM TEXHUYECKOW Cdepbl.
HoBbI TEXHO-NPOMBILLIIEHHbIV YKNa4 He MOXET OblTb MNOMOXeEH
B (popmaT obliecTBa pa3BUTUSA TOSbKO Ha OCHOBaHWM HOBU3HbI
PU3NYECKMUX NPUHLMNOB, HOBbIX TEXHUYECKUX peLLUeHU 1 Kna-

CTEPHbIX CXeM B3aMMOAENCTBUS HA NOCTUHAYCTpUanbHOM 3Ta-
ne pasBuTUS coumyma, a naes pasButus obLlecTBa HENPENOXHO
BKNtoYaeT B cebda TeHAEeHLMNIO K 0BpeTEHNIO COHanpaBfeHHOCTH
aHTPOMOreHHbIX DaKTOPOB, 3aKOHOB Pa3BUTUA Buocdepbl U Kynb-
TYPHOrO pasBuTUS.

MNeparornyeckas LenecoobpasHOCTb 3TOW Nporpammbl 3akmto-
4yaeTcs B TOM, YTO OHa ABNSETCS LENOCTHOM U HenpepbIBHOM B
TEeYeHne BCero npouecca obyyYeHuss u no3sonseT oby4varolemycs
Lar 3a Larom packpbiBaTtb B cebe TBOpUeCKne BO3MOXHOCTU U ca-
MOpeanu3oBbIBaTbCA B COBpEMEHHOM Mupe. B npouecce usyye-
HUS OKpYyXatoLero mupa obyyaroLimecs nonyyat AONOMHUTENbHOE
obpasoBaHue B 0611acTu MHPOpMaTHKK, reorpadmmn, MaTemMaTukm 1
doum3snKn.

OTnuunTenbHoOM 0COBEHHOCTBLIO AAaHHOW NPOrpaMMbl OT YXe Cy-
wecTByoLWnx obpaszoBaTenbHbIX NPOrpamMm SBNSETCH e€ Hanpas-
NEHHOCTb Ha pa3BuUTMe 00y4YaKLWNXCS B NPOEKTHON AEATENBHOCTM
coBpeMeHHbIMK meToamkamm TPU3 1 SCRUM ¢ nomoubto cospe-
MEHHbIX TEXHOMNOrnii 1 060pyaoBaHMS.
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Bo3pact obyuatowmxca: obyyatoumecs 7 Knaccos.
CpoKu peanusauymm nporpammbl: 68 4acoB.
Hanonnaemoctb rpynn: 15 yenoBek.

PexXum 3aHATUI: NO 2 aKaeMUYEeCKNX Yaca B Heaento.

dopmbl 3aHATUIA:

paboTa Haj pelleHneM KEeNCOoB;
nabopaTopHO-NpakTu4yeckne paboTs;
neKkuuu;

mMacTep-Knacchl;
3aHATUSA-COPEBHOBAHUS;
3KCKypcuu;

NPOEKTHbIe CECCUN.

MeToAabl, ucnonblyemble Ha 3aHATUAX:

npakTuyeckune (ynpaxHeHus, 3agayn);

croBecHble (pacckas, becena, MHCTPYKTaX, YTEHME CNPaBOYHOM
nntepaTtypbl);

HarnsgHole (4eMOHCTpauus MynbTUMEQUNAHBIX Mpe3eHTauunn,
doTorpadum);

npobnemHble (MeToabl NPOGMEMHOro M3noxeHus) — obyyato-
LMMCS [aéTcs YacTb rOTOBOrO 3HAHMS;

3BPUCTMYECKMNE (YaCTUYHO-NOUCKOBbIE) — ObyyvarLWwmmMes npe-
poctasnsetcs 6osbluas BO3MOXHOCTb BbiOOpa BapuaHTOB;
nccnepoBaTenbckue — obyyvatoLmecs caMmu OTKpbIBaOT U nccne-
AYI0T 3HaHWS;

NNNIOCTPATUBHO-O0 bACHUTENBHbIE;

pPenpoOayKTUBHbIE;

KOHKPETHble M abCTpaKkTHble, CUHTE3 U aHanu3, CpaBHEHME,
o6obuieHne, abcTparmpoBaHme, knaccugukaums, cuctematmsa-
UM, T. €. METOAbI KaK MbICIUTENbHbIE OnepaLuy;

WHOYKTUBHbIE, e QYKTUBHbIE.



Lenan u 3apgaumn peanmsaumm ocCHOoBHOW o6pasoBaTesbHOW NpPoO-
rpaMmbl OCHOBHOrO obuiero o6pasoBaHua

Lienb: BOBNeYeHNe obyyatowmnxcst B NPOEKTHYO AeATeNbHOCTb,
paspaboTka Hay4yHO-UCCNEAOBATENbCKUX U WHXEHEPHbIX MNPOEK-
TOB.

3apgauum:
oby4atouiue:
* npuobpeTteHne n yrnybneHve 3HaHWM OCHOB NMPOEKTMPOBAHMUS U
ynpasneHus NpoeKkTamu;
* O3HaKOMJIIeHWe ¢ MeTodaMu u npnuémamm cbopa M aHanmsa WH-
dopmauuu;
+ 0byyeHne npoBeneHMID WUCCNeLOoBaHWW, Mpe3eHTauun wu
MeXnpeaMeTHON NO3ULIMOHHOM KOMMYHUKaLK;
+ 0byyeHune paboTe Ha cneumanmavpoBaHHOM 060pyaOBaHUM U B
nporpaMmHbIX cpeaax;
* 3HAKOMCTBO C XapA-KOMMNeTeHUUAMU (reoMHMOPMaLNOHHbIMK),
MO3BONALWNMU MPUMEHATL TEOPETUYECKME 3HAHUA HA MPaKTu-
Ke B COOTBETCTBMU C COBPEMEHHbIM YPOBHEM Pa3BUTUS TEXHO-
norunn.

pasBuBatoLme:
* hopmupoBaHMe MHTEpeca K OCHoBaM M30bpeTaTenbckon nes-
TenbHOCTH;
* pasBuTME TBOPYECKMX CMOCOBHOCTEN U KpeaTUBHOIO MblLUfe-
HUS;
* npuobpeTeHne onbita ucnonb3osauus TPU3 npu dopmuposa-
HUM COOCTBEHHbLIX MOEWN U PELUEHNN;
* hopMUMpOBaHME NOHUMAHMS NPSMOW U 0BpaTHOW CBA3M NPOEKTa
W cpedbl ero peanusauuu, 3anoxeHme OCHOB COLMarnbHON U 3KO-
NOrM4eckon OTBETCTBEHHOCTY;
* pasBuUTME reonpoCTPAHCTBEHHOMO MbILLMEHUS;
* pasBuTME COPT-KOMMNETEHLMIA, HEOBXOANMBIX ANA YCNELWHON pa-
60Tbl BHE 3aBUCMMOCTM OT BbIOpaHHOW npodeccun.
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BOCNUTaTENbHbIE:

* hopMMpoBaHME NMPOEKTHOIO MUPOBO33PEHUS N TBOPYECKOIO
MbILLTIEHUS;

* (hopMMpoOBaHME MUPOBO33PEHUS MO KOMIMIIEKCHOW OLeHKe
OKpY>KaloLLero M1pa, HanpaBleHHON Ha ero No3UTUBHOE U3Me-
HeHue;

* BOCMUTaHMe COOCTBEHHOW MO3WLKUM MO OTHOLIEHWIO K AesATenb-
HOCTU U YMEHMWe CONOCTaBMNsATb €€ C APYrMU NMO3ULUSIMU B KOH-
CTPYKTMBHOM Auanore;

* BOCMMUTaHMe KyNnbTypbl paboTbl B KOMaHAE.

MpuHUMNbl M nogxoabl K PopMUPOBaAHUIO 06pa3oBaTE/IbHOM
nporpammbl OCHOBHOro obuwero o6pasosaHusa

Mporpamma peanusyerca:

* B HenpepbiBHO-00pa3oBaTeNbHON AEeATENbHOCTU, COBMECTHOW
[AesATeNbHOCTU, OCYLLECTBSIEMOW B XO4€ PEXUMHbBIX MOMEHTOB,
roe obyyarwmnca ocsamBaeT, 3akpennseT u anpobupyert nony-
YEHHble YMEHMUS;

* B CaMOCTOAATENbHON AeATeNbHOCTH obyyatowuxcs, rae obyyaro-
WMICca MoxeT BblbpaTb AeATENbHOCTb NO UHTEpecaM, B3auMo-
[encTBoBaTb CO CBEPCTHMKAMM Ha PaBHOMPAaBHbLIX MO3MLUSIX,
pewaTb npobnemHble cuTyauum v ap.;

* BO B3aMMOJENCTBUN C CEMbAMW OETEN.

[porpaMma MOXeT KOPPEKTUPOBATLCS B CBA3N C UBMEHEHUSIMMU:
* HOpMaTMBHO-NPaBOBOW Ha3bl AOLIKONbHOrO 06pa3oBaHus;
* BWZOBOW CTPYKTYpbI rpynm;
+ obpasoBaTenbHOro 3anpoca poauTenei.

Moaxoabl K GOpMUPOBAHUIO NPOrPaMMbl:

* JIn4HOCTHO-OpMEeHTUpPOBaHHbIN. OpraHm3auyma obpasoBaTenb-
HOro npouecca ¢ Y4ETOM rMaBHOro Kputepmsa adhPEeKTUBHOCTH
obyyatoLierocs — ero nuYHocTu. MexaHn3m — cosfaHue ycno-
BUW AN pa3BUTUS MIMYHOCTU HA OCHOBE M3yYeHUsi CMOCOBHO-
cTei obyyaloLlerocs, ero MHTepecoB, CKIOHHOCTE.



+ [eatenbHocTHbIN. OpraHu3auuns 4esaTenbHOCTM B OOLEM KOH-
TekcTe obpasoBaTenbpHOro npouecca.

* LleHHOCTHbIN. OpraHusauns pasBuTUS M BOCMUTAHWS Ha OCHO-
Be obLleyvenoBeyecknx LLEHHOCTEN, a TakkKe 9TUYECKMX, HpaB-
CTBEHHbIX U T. 4.

* KomneTeHTHOCTHbIN. ®opmMupoBaHMe FOTOBHOCTU OBy4YaroLimX-
C CaMOCTOATENbHO AENCTBOBATb B XO4€E PeLleHNs akTyarnbHbIX
3agau.

+ CuctemHbIn. MeTogonormyeckoe HanpasneHne, B OCHOBE KO-
TOPOro NEXUT paccMOTpeHne obyyaroLlerocs Kak LefioCTHO-
r0O MHOXeCTBa 3f1IEMEHTOB U3 OTHOLIEHUIA U Pa3fINYHbIX CBSA3EW
MeXay HUMMW.

+ Onanornyeckun. OpraHmsanms npouecca ¢ y4€ToM NpuHLmMna
Avanora, cybbekT-CybbeKTHbIX OTHOLLEHUI.

+ [pobnemHbin. PopmMmpoBaHNe nporpaMmmMbl C NO3ULUIA KOM-
MAEeKCHOro U MoAynbHOro NpeacTaBeHnst €€ CTPYKTYPbl Kak Cu-
CTeMbl nognporpamm no obpasoBaTenbHbIM 06N1aCTAM U AETCKUM
BMAaM OeATeNbHOCTU, CNOCOBCTBYIOWMUM LieNeBbiM OpUEHTUPaM
pasBUTUS.

+ KynbTyponoruyeckuin. OpraHm3aums npowuecca ¢ y4€TOM NOTEH-
umana KynbTypocoobpasHoro cogepxaHusi 4oLWKonbHoro obpa-
30BaHuA.

MnaHupyemble pe3ynbTaTbl OCBOEHUA 0BYYAIOWMMMCA OCHOBHOM

obpasoBaTesibHOW Nporpammbl OCHOBHOro obuiero o6pasoBaHus

(ob6s13aTENBHO NPOBEPUTL Pa3bUeHne No NNYHOCTHBLIM, NPegMeT -
HbBIM U T. 4.)

O6wue nonoxKeHma

MNporpamma gaét oby4varlmmMcs BO3MOXHOCTb MOrpy3nTbCa BO
BCE MHoroobpasme npOCTPAHCTBEHHbLIX (FreOMH(OPMALMOHHBIX)
TexHonornn. lNporpamma 3HaKOMUT 0By4varoLmMxcs ¢ reouHdop-
MaLMOHHBIMW CUCTEMaMMN U C PasfUMYHbIMU BUOAMU FeOdaHHbIX,
no3BonseT nonyyYntb 6a3oBble KOMNETEHLMM MO cOopy AaHHbIX
N OCBOWUTb NEPBUYHbIE HaBbIKK PaboTbl C AaHHbIMU. [TonyyeHHble
KOMMETEHUMN M 3HAHUS NO3BONAT OOyyYalLWMMCS MPUMEHUTb UX
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noytn B NoboM HanpaBfieHUM COBPEMEHHOIO pbiHKa. OcBOMB
nporpammy, oby4yatowmeca cmoryT BblbpaTb Hambonee uHTepec-
HYI0 ONs1 HAX TEeXHONOMMYEeCKy0 HanpaBSieHHOCTb, KOTOPOW OHM
OyayT 0byyaTtbcs B pamkax yrinybnéHHoro Moayns.

MNporpamma 3aTparuBaeT Takume TeMbl, kak: « OCHOBbI paboTbl C
MPOCTPAHCTBEHHbIMW AaHHbIMWU», «OpUeHTUPOBaHME Ha MecCT-
HocTuy», «OcHoBbI hoTorpacumy», «CamocTosTenbHbIN cOOp AaH-
HbIX», «3D-MO4enupoBaHme MeCTHOCTU U OOBEKTOB MECTHOCTUY,
«["eonHdopmaunoHHblie cuctemsl (MNC)», «Busyanusaums v npea-
CTaBfeHue pe3ynbTaToB.

B ocHoBe paspaboTaHHon nporpaMmmbl Nexmt MeTtoandeckum
WHCTpPYMeHTapun begepanbHoro TbtoTopa bbeicTpoBa AHTOHA
OpbeBuya «CeTb AeTckux TexHonapkoB “KBaHTopuym”. BBoAHbI
MoayIb».

Mporpamma opueHTMpOBaHa Ha AONOMHUTENbHOE 0bpasoBaHue
obyuyatoLmxca WKoNbHOro Bo3pacTa 7 knacca.

MakcumanbHoe KonmyecTso obyyatowmxcsa B rpynne — 15 yeno-
BEK.

CTpYyKTypa nnaHupyembixX pesyibTaTtoB

MnaHupyemble pesynbTaTbl ONUPAKTCA Ha Bedylume LeneBble

YCTaHOBKM, OTpaxatoLme OCHOBHOM, CYLLHOCTHbIVA BKNag Kaxaon

“3y4yaemomn nporpaMmMbl B pa3BUTHE NIMYHOCTU, 0OyYaloLWnxXcs, nx

crnocobHocTen.

B cTpyKkType nnaHupyembix pe3ynbTaToB BbIAENATCS Creayto-

Lme rpynnbi:

1. JInyHOCTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOW obpa3oBarerb-
HOW NporpaMmbl NpeacTaBneHbl B COOTBETCTBMM C rPYnnown
NIMYHOCTHbIX Pe3yNbTaToB.

2. MeTtanpeameTHble pesynbTaTbl OCBOEHMSI OCHOBHOW 06pa3o-
BaTeNbHON NPOrpaMMbl NPEACTaBEHbl B COOTBETCTBUM C NOA-
rpynnamu yHMBepcasnbHbIX Y4eOHbIX AeNCTBUN.

3. MNpeomeTHbie pe3ynbTaTbl OCBOEHMS OCHOBHOMN obpa3oBaTenb-
HOW MporpaMMbl npeacTaBneHbl B COOTBETCTBUM C rpynnamMu
pe3ynbTaToB y4ebHOro npegmera.
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JINYHOCTHbIE pe3ynbTaThbl
MporpaMmmHble TpeboBaHMA K YPOBHIO BOCMUTAHHOCTU (NnNY-

HOCTHbIE pe3yIi bTaTbI)Z

CchOpPMMPOBAHHOCTb BHYTPEHHEN NO3ULMM 0By4YatoLLerocs, amo-
LMOHanNbHO-NOMOXUTENBHOE OTHOLWEHMEe obyYatoLerocs K LKo-
ne, opueHTaLuns Ha No3HaHMe HOBOrO;

opueHTauuns Ha obpasel NOBEAEeHNS «XOPOLIEro yYeHUKay;
ChOpMUPOBAHHOCTb CaMOOLIEHKM, BKIIOYasi OCO3HaHWEe CBO-
NX BO3MOXXHOCTEN B Y4EHUKN, CNOCOBHOCTU afeKkBaTHO CyauTb
O NPUYKHAaX CBOEro ycrnexa/Heycrnexa B y4eHUN; yMeHue BU-
[eTb CBOM JOCTOMHCTBA U HEAOCTaTKK, yBaxaTb cebs U BepuTb
B ycnex;

chOpMMPOBAHHOCTb MOTMBALMM K y4EOHON OEATENBHOCTMY,
3HaHMe MopanbHbIX HOPM U CHOPMUPOBAHHOCTb MOPAbHO-3TH-
YECKUX CY>KAEHUIN, CNOCOBHOCTL K peLleHn0 MoparibHbIX Npo-
6nem Ha OCHOBe KOOpAMHALMMW PasfMYHbIX TOYEK 3PEHUs, Cro-
COBHOCTb K OLEHKE CBOMX NOCTYMKOB M OENCTBUIA OpYruX Noaen
C TOYKM 3peHnsa cobnogeHns/HapyLweHns mopanbHON HOPMbI.

MporpaMmHble TpebOBaHNSA K YPOBHIO pa3BUTUS:
CPOPMUPOBAHHOCTb MPOCTPAHCTBEHHOMO MbILUMEHUS, YMEHUe
BUAETb 06BEM B NNOCKUX NpeameTax;

yMeHue obpabatbiBaTh M CUCTEMATN3MPOBATL OONbLIOE KONNYe-
CTBO MHopMaLmu;

CPOPMUPOBAHHOCTb  KPEaTUBHOIO MbILUNEHWS, MOHUMaHUe
NPUHLKMNOB CO30aHUSA HOBOrO NPOAYKTa;

CPOPMUPOBAHHOCTb YCUAYMBOCTU, MHOr03a4a4HOCTH;
CPOPMUPOBAHHOCTb CaMOCTOATENBHOrO NOoAxoda K BbIMOSHE-
HUI0 pasfnuyHbIX 3agad, yMeHue pabotaTb B KOMaHae, yMeHue
npaBuibHO AenermpoBaTb 3agayn.

MeTtanpeameTHble pe3ynbTaTbl

"eorpacua

BbInyckHWK Hay4mnTCS:

BbIGMpaTh UCTOYHMKM reorpadmyeckon nHgopmaumm (Kaptorpa-
thuueckme, ctaTucTnyeckne, TEKCTOBbIE, BUAEO- U hoTOM306pa-
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XEHMWS, KOMNbIOTEPHbIE 6a3bl AaHHbIX), adeKBaTHbIE pellaembiM
3ajavawm;

* OPUEHTMPOBATLCA B WUCTOYHMKAxX reorpaduyeckon MHgopma-
ummn (KapTorpaduyeckne, ctaTUCTUYECKUE, TEKCTOBLIE, BULEO- U
hboTonsobpaxeHus, KoMnbOTepHble 6a3bl AaHHbIX): HAXOAUTb U
n3Bnekatb HeoBXoAMMYI WMHOpPMaUMIo; onpedenaTb U cpas-
HMBaTb Ka4YeCTBEHHbIE U KONMMYECTBEHHbIE MOKa3aTenu, xapak-
Tepusywwme reorpadunyeckme ob6beKTbl, NPOLECChl U SABNEHUS,
NX MONOXEeHMEe B NPOCTPAHCTBE MO reorpauyeckum Kkaptam
pasHOro cogepxaHusa u ApyruMm UCTOYHUKaM; BbISABIATL HeOo-
CTalLLlyt0, B3aVMOLOMNOMHAKOLWY W/UAK NPOTUBOPEYMBYIO re-
orpaduyeckyo MHgopmauuto, nNpeacTaBfeHHY0 B OOHOM UMK
HECKOSbKMX NCTOYHUKAX;

* NPeAcTaBnATb B pasnuyHbIX opmax (B Buae kapTbl, Tabnuupbl,
rpaduka, reorpadmuyeckoro onncaHus) reorpadunyeckyto MHop-
mauumio, HeobxoaMMyo AN peleHns y4ebHbIX U NPaKTUKO-0pu-
E€HTUPOBaHHbIX 3a4au.

BbINyCKHUK MOYYNT BO3MOXHOCTb HAy4UThCS:

* MOZEenupoBaTh reorpagmyeckne 0ObEKTbI 1 ABNEHNUS;

] NPMBOAUTL NPUMEPLI NPAKTUHECKOrO MCMONb30BaHUSA reo-
rpacpmyeckmx 3HaHUN B pasnuyHbIX 06nacTsax AeATENbHOCTY.

MaTtemaTuka
Cratnctuka n Teopus BEPOSATHOCTEN
BbINyCKHMK HayuymnTCS:
* NpeacTaBnsaTb AaHHble B BuAe Tabnuu, gvarpamm;
* yuTaTh MHOPMALNIO, NPEACTABNEHHYIO B BuAe Tabnuubl, gna-
rpamMmbil.

B noBcegHEBHOM XXU3HU U NPU U3yYEeHUN OPYrMX NPeaMeToB

BbIMYCKHMK CMOXET:

* nU3BnekaTb, UHTEpNpeTnpoBaTb ¥ Npeobpas3oBbiBaTb MHDOPMA-
LMo, NpeacTaBneHHylo B Tabnuuax 1 Ha guarpammax, oTpaxa-
lOLLYYI0 CBOMCTBA U XapaKTepUCTMKN pearbHbIX NPOLIeCCoB U SB-
NEeHuN.
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HarnsigHas reomeTpus

FeomeTpuyeckue urypel

BbINyCKHUK HAy4mnTCS:

onepupoBaTtb Ha 6a30BOM YpOBHE MOHSATUSIMK: puUrypa, Touka,
OTpe30kK, NpsiMasi, Nyd, TIoMaHasi, yrofl, MHOroyrosibHUK, TPeyrosb-
HUK N YeTbIPEXYrONbHMK, NPSIMOYrONIbHUK M KBaOpaT, OKPYX-
HOCTb W KpYT, NPSIMOYrOnbHbIA Napannenenunes, ky6, wap. 13o-
BpaxaTb n3y4yaemble pUrypbl OT PyKU U C MOMOLLBIO JIMHENKN W

LMPKYIA.

B noBcegHeEBHOW XU3HU U npn N3y4eHnmn opyrnx npegmMmeToB

BbIMYCKHUK CMOXET:

pelwaTtb npakTuyeckne 3agadnm ¢ NnpuMeHeHneM NpoCTenLLInX
CBOWUCTB omryp.

A3mepeHus 1 BblYMCIIEHUS
BbINyCKHUK Hay4uTCS:

BbIMONHATb U3MepPeHWe ANNH, PacCTOSIHWIA, BEJIMYMH YTII0B
C NMOMOLLbIO MHCTPYMEHTOB AJ151 UBMEPEHWI AJINH U YTTIOB.

®usunka

BbINyCKHWK HayunTCs:

cobnogate npasuna 6e3onacHOCTM 1 oxpaHbl Tpyaa npu paboTe
C y4ebHbIM 1 nabopaTopHbIM 060pYyA0BaAHNEM;

MOHMMATb NPUHUMMNbBI AENCTBUS MaLUWH, NpUBOPOB U TexHWUYe-
CKMX YCTPOWCTB, YCIOBUSA UX Be30nacHOro Ucnonb3oBaHus B
MoBCEOHEBHOW XWU3HU;

“Cnonb3oBaTb NPW BbINOMHEHUN Y4eOHbIX 3a4ay Hay4YHO-Mony-
NAPHY0 NuTEpaTypy 0 U3NYECKUX ABMEHUSAX, CNPABOYHbIE Ma-
Tepuarnbl, pecypcbl UHTEPHETA.

NHdopmaTurka

BbINyCKHMK Hay4uTCS:

pasnu4aTb BMAbl MHGopMaLmmn no cnocobam eé€ BOCNpUATUS Ye-
NOBEKOM 1 No cnocobam e€ npeacTaBneHns Ha maTepuanbHbIX
HOCUTENSX;
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npuBOAUTL NpUMepbl MHAOPMAaLMOHHBIX MpoLeccoB (npouec-
COB, CBAI3@aHHbIX C XpaHeHneM, npeobpa3oBaHNEM U nepenadei
AaHHbIX) B XXMBOW Npupoe U TEXHUKE;

knaccudgpuumposaTb cpeactea UKT B COOTBETCTBUM C KPYrom
BbINOSHAEMbIX 3a4au.

MaTemaTtuyeckne OCHOBbI MHpOPMATUKK

BbINyCKHMK NONYYNT BO3MOXHOCT:

MO3HAKOMUTBLCS C NpUMepaMyn MaTemMaTUYyecKnx Moaenen u uc-
Nnonb30BaHNEM KOMMbIOTEPOB MPU UX aHanM3e; NOHATb CXOACTBA
¥ pasnuuuns Mexagy matemaTny4eckon mogenoto o6bekTa u ero Ha-
TYPHON MOAEnNbio, MeXAy MaTtemaTtuyeckon Mofenbto obbekta/
AIBNEHNS U CNOBECHbIM OMNMUCaHUEM.

Ncnonb3oBaHne NporpamMMHbIX CUCTEM U CEPBUCOB

BbINyCKHMK Hay4mnTCA:

KnaccuguumnpoBatb ansibl Mo TUNY U UHBIM NapameTpam;
BbIMOMHATb OCHOBHbIE Onepauuun ¢ annamu (cosgaeaTb, coxpa-
HATb, pedaKkTupoBaTb, YAAnsATb, apXMBMPOBATb, «pacnakoBbiBaTby
apxvBHble dhansbl).

BbinyckHMK oBnageeT (kak pesynbTaT NPUMEHEHUS Nporpamm-

HbIX CUCTEM U MHTEPHET-CepPBMCOB B JaHHOM Kypce ¥ BO BCEM 06-
pasoBaTenibHOM npoLecce):

HaBblkaMn paboTbl C KOMNLIOTEPOM; 3HAHUSIMU, YMEHUSIMU U Ha -
BblKaMW, AOCTATOMHbIMW AN paboTbl ¢ pasnUYHbIMK BUAAMM Npo-
rPaMMHbIX CUCTEM U UHTEPHET-CEPBUCOB (ChainoBble MeHeaXe-
pbl, TEKCTOBbIE PeAaKkTopbl, 3NEeKTPOHHbIe Tabnuubl, 6Gpaysepbl,
MOMCKOBbIE CUCTEMbI, CIOBapW, 3MEKTPOHHbIE 3HLMKMONeaun);
yMEHMEM ONucbiBaTb paboTy 3TUX CUCTEM M CEPBUCOB C UCMOSIb-
30BaHWeM COOTBETCTBYHOLLEH TePMUHOMOrUN;

pasnuyHbIMKU opMami NPEACTaBIEHNs AaHHbIX (Tabnuubl, ana-
rpamMmbl, rpacukn U T. 4.);

NO3HAKOMUTCSI C NPOrpaMMHbIMK cpeacTBaMu Anst paboTsl C ay-
AMOBU3YanbHbIMW AaHHBIMU M COOTBETCTBYHOLLMM MOHSTUAHBIM
annapaTtom.

BbINyCKHMK NONYy4YnMT BO3MOXHOCTb (B A4AHHOM Kypce U MHOWN

y4yebHOM OeATenbHOCTH):
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* MPaKTMKOBATbLCSA B WCMOMb30BaHWM OCHOBHbLIX BWIOB MpUKNaj-
HOro nporpaMMHoro obecneyeHust (pegakTopbl TEKCTOB, AI1EK-
TPOHHbIE Tabnuubl, 6paysepbl 1 ap.);

* MO3HAKOMUTLCA C NpUMepamy UCNOoNb30BaHUA MaTemMaTU4YecKo-
ro MOJIeN1POBaHNsA B COBPEMEHHOM MUPE;

* MO3HAKOMUTLCA C MOCTAHOBKOM BOMPOCa O TOM, HACKOMbKO AO-
CTOBepHa nonyyeHHas WHgopMaums, NoakpenneHa N oHa [o-
kasaTenbCTBaMu NOASNIMHHOCTY (MPUMEP: Hanu4me 3NeKTPOHHOW
NOANMCH); NO3HAKOMUTLCS C BO3MOXHbLIMMU MOAXOAaMM K OLEHKe
AOCTOBEPHOCTU MHGopMauun (NpuMep: CpaBHEHWE AaHHbIX U3
PasHbIX UICTOYHMKOB);

* MO3HaAKOMUTLCA C NpuMepamu ucnonb3osaHus KT B coBpe-
MEHHOM MUpe;

* NONyYUTb NPEeACTaBneHNs O POGOTU3NPOBAHHBIX YCTPOMCTBAX W
MX UCMONb30BAHNM HA NMPOM3BOACTBE M B Hay4HbIX UCCNeaoBa-
HUAX.

TexHonorus
PesynbTaThl, 3asBNeHHbIe 06pa3oBaTenbHOM Nporpammon «Tex-

Honormsi» no 6nokam cogepkaHus
dopmupoBaHne TEXHONOIMYECKON KYSbTYpPbl U MPOEKTHO-TEX-

HOMOMMYECKOro MblLLNEHMS 00yYatoLLmMXCS
BbINyCKHMK HayuuTcs:

* crnegoBaTb TEXHOMOMMK, B TOM YMCIe B NpOLecce U3roToBNEHNS
CyOBEKTUBHO HOBOIO NPOAYKTA;

* OLleHMBaTb YCNOBUS NPUMEHUMOCTN TEXHOMOMMK, B TOM Yucne ¢
MO3NLIUI AKONOrM4Yeckom 3aLlNLLEHHOCTHU;

* MPOrHO3MpoBaTb MO M3BECTHOM TEXHOMNOrMM BbIXOAbl (XapakTe-
PUCTUKM NPOAYKTA) B 3aBUCUMOCTM OT U3MEHEHMS BXOAOB/napa-
MeTpPOB/pPeECYpCOB, NPOBEPSATb MPOrHO3bl OMbITHO-3KCNEPUMEH-
TanbHbIM MYTEM, B TOM YNCNE CaMOCTOATENbHO MMAaHUPYs Takoro
poaa SKCNEPUMEHTbI;

* B 3aBWCMMOCTM OT CMTyauum onTMMmM3npoBaTtb 6a3oBble TeEX-
HonorMn (3aTpaTHOCTb — Ka4yecTBO), MPOBOAMTbL aHanu3 anb-
TEPHaTUBHbLIX PECYPCOB, COEANHATL B €AMHbIN MiaH HECKObKO
TexHomnorni 6e3 nx BUAOM3MEHEHNS ANA NONYYEHUS CIOXHOCO-
CTaBHOro matepuanbHOro unn MHMOPMaLNOHHOIO NPOAYKTA;
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MPOBOAUTb OLEHKY W MUCMbITaHWe MOSlyYEHHOro NPOAYKTA;
NMPOBOAMTb aHanm3 NoTpebHOCTEN B TeX WKW MHbIX MaTepuarnb-
HbIX UM MHCPOPMALIMOHHBIX NPOAYKTaX;

onucbiBaTb TEXHONOrMYECKOE peLleHne C MOMOLLbI TEKCTA, pu-

CYHKOB, rpacpmyeckoro nsobpaxeHnus;

aHanuanpoBaTb BO3MOXHblE TEXHOSOrMYECKME peLUEHUs, onpe-

AENATb X JOCTOMHCTBA M HEAOCTaTKM B KOHTEKCTE 3a4aHHON

cuTyauuu;

NMPOBOAMTbL WM aHanuaupoBaTtb pa3paboTky W/unu peanusauuto

NpUKNagHblX NPOEKTOB, NPeAnonararLmx:

onpegeneHne xapakTepucTuk U pas3paboTKy MaTepuanbHOro

NPOAYKTa, BKMNOYass ero MogenvpoBaHue B MHGOPMALMOHHOM

cpene (KOHCTpyKTOpe), BCTpamBaHuMe CO34aHHOro MHgopmaum-

OHHOro NPOAYKTa B 3afaHHy0 060504KY,

M3roToBneHnme MHPOPMaLNOHHOrO NpoayKTa no 3agaHHOMy an-

ropuTMy B 3aj@aHHOM 0BOM0YKE;

NpoBOAUTbL W aHanuamMpoBaTb pa3paboTKy u/wunu peanusauuio

TEXHOSIOMMYECKNX MPOEKTOB, NpeanonaratwLux:

* ONTMMU3ALMI0 3afaHHOro crnocoba (TEeXHONOorMm) nonyyYeHus
Tpebylollerocs matepuanbHOro npodykra (nocne ero npumMe-
HeHMsi B COOCTBEHHOWN NpaKkTuKe),

+ pas3paboTtky (komMBMHMpOBaHME, W3MEHEHME MNapamMeTpoB U
TpeboBaHui K pecypcam) TEXHOSOrMM NOSTy4YeHUss MaTepu-
anbHOro M MHPOPMAaLMOHHOIO NPoAyKTa C 3aAaHHbIMKU CBON-
cTBamu;

NpoBOAUTbL W aHanuamMpoBaTb pa3paboTKy u/wunum peanusauuio

MPOEKTOoB, NpeanonaratnLWwumx:

* nnaHupoBaHue (pa3paboTky) maTtepuanbHOro npoaykra B Co-
OTBETCTBUM C 3afa4veit COBCTBEHHOW AeATeNbHOCTM (BKNoYas
MoZenupoBaHue 1 pa3paboTky AOKyMEHTaLum),

* nnaHupoBaHue (pa3paboTky) MaTepuanbHOro npogykrta Ha
OCHOBE CaMOCTOSATENbHO MPOBEAEHHbLIX WUCCrefoBaHUMM Mo-
TpebUTENbCKNX MHTEPECOB.

BbINyCKHMK NONYy4YMT BO3MOXHOCTb Hay4YUTbCS:

BbIABMATb U hopmynupoBaTtb npobnemy, TpebytoLlyo TeXHOMo-

TMYECKOro peLLeHuns;

16



MOAMMUMpPOBaTb UMEOLLMECS NPOAYKTbI B COOTBETCTBUN C CU-
Tyaumen/3akazom/noTpebHoCTbO/3aJaven OeATENbHOCTM U B
COOTBETCTBUM C UX XapakTepuctukamu paspabaTbiBaTb TEXHO-
noruio Ha ocHoBe 6a30BoOW TEXHOMOIUMK;

TEXHOMOrM3MpoBaTb CBOW OMbIT, NPeACTaBNATb Ha OCHOBE pe-
TPOCNEKTMBHOrO aHanu3a u yHuukauum geaTenbHoCcT onuca-
HWe B BUAE MHCTPYKLUMMW UM TEXHOMOrMYECKON KapThl.

MpeameTHble pe3ynbTaTbl

MporpamMmmHble TpeboBaHUs K 3HAHUAM (pe3ynbTaTbl TeopeTuye-
CKOW MNOArOTOBKMN):

npasuna 6esonacHon paboTbl C ANEKTPOHHO-BLIYUCNTENbHBIMM
mMalwmnHammn n cpeacrteamm ang cbopa NpoOCTPaHCTBEHHbIX AaH-
HbIX;

OCHOBHbI€ BMAbl NPOCTPAHCTBEHHbIX AAHHbIX;

COCTaBHblE YaCTW COBPEMEHHbIX F€OMH(OPMALMOHHbBIX CepBY-
COB;

npodeccumoHansHoe nporpammHoe obecneveHne ans obpabor-
KM NPOCTPAHCTBEHHbIX JaHHbIX;

OCHOBbI U MPUHLUWMNBI a3POCHEMKMY;

OCHOBbI U NPUHLMMbI paboTbl rnobanbHbIX HaBUraLMOHHBIX CrYT-
HukoBbIX cuctem (THCC);

npeacTaBneHne n Bu3yanu3aums NpoCcTPaHCTBEHHbIX AaHHbIX
ANs Henpo@eccnoHanbHbIX Nonb3oBaTenen;

npuHumnbl 3D-moLenmpoBaHus;

YCTPOMCTBO COBPEMEHHbIX KapTorpanuyecknx cepBucoB;
npeacTaBneHne n BU3yanu3aums NpoCTPaHCTBEHHbIX AaHHbIX
ANs HenpogeccnoHanbHbIX NoNb3oBaTenen;

AelmndprpoBaHne KOCMUYECKMX M300paxeHUN;

OCHOBbI KapTorpaguu.

MporpammMHble TpeGoBaHUS K YMEHUAM U HaBblkam (pe3ynbTaThl

NpaKTUYEeCKOW NOArOTOBKM):

CaMOoCTOATENbHO pellaTh NOCTaBIEHHYI 3aaady, aHanu3upys u
noabupas maTepuanbl U CpeacTBa ANs eé pelleHus:;
co3faBaTb M PacCcyMTbIBaTh NONETHLIN NnaH Ans 6ecnunoTHoro
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netaTtenibHOro annapara;

+ 0bpabaTbiBaTb a3pOCHLEMKY M MONyyYaTb TOYHbIE OPTOGOTOMNAHbI
1 aBTOMaTU3NPOBaHHbIE TPEXMEPHbIE MOAENM MECTHOCTHU;

* mMoaenupoBaTtb 3D-00bEKThI;

* 3alMLLaTh COOCTBEHHBIE NPOEKTHI;

* BbIMOMHATb OLUPOBKY;

* BbINOMHATb NPOCTPAHCTBEHHbIV aHANM3;

* co3paBaTb KapThl;

* co3faBaTb NpocTeiiline reorpaduyeckme KapTbl pas3fnnmyHoro co-
AepXXaHUs;

* MOAEenMpoBaTb reorpaduyeckme 0ObeKkTbl U ABNEHUS;

* NPUBOANUTL NPUMEpPLI NPaKTUYECKOro UCMONb30BaHUSA reorpa-
bryecknx 3HaHW B pa3nuyHbIX 06nacTax AeaTenbHOCTH.

CucTema OLEeHKU A,OCTUNKEHUA NIaHUPYEeMbIX Pe3ynbTaToB
OCBOEHMA OCHOBHOI 06pa3oBaTe/IbHOW NPOrpaMmmbl OCHOBHOIO
obuwero obpasoBaHus

Buabl KOHTpONA:

* NPOMEXYTOYHbIW KOHTPOJSIb, MPOBOANMbBIA BO BPEMS 3aHATUM,

* UTOrOBbIN KOHTPOSb, NPOBOANMBIA NOCSIE 3aBepLUEHNA BCEN
y4yebHon nporpammbi.

®dopmbl NPOBEPKU pPe3yNbTaToB:

* HabnwgeHue 3a obyvarowmmmncs B npotiecce paboTol;

* Urpbl;

* MHOMBMOYanbHbIE U KONMNEKTUBHbIE TBOPYECKNe paboThl;
+ Beceabl ¢ 00yYaLWMMUCA U UX POANTENSMM.

®opmbl NogBeAEHNUA UTOTOB:

* BbIMOSTHEHME MpaKTU4YecKkux paboT;
* TECTbI;

* aHKeThbl;

* 3aluMTa npoekTa.

WToroeasi aTTecTaumsi obyyatoLimxcs npoBoAMTCS NO pesynbTa-
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Tam NOAroTOBKY W 3alLUTbl NPOEKTA.
[ns oueHuBaHus OeATENbHOCTM OByYaloLMXCA MCNONb3YHTCA
WHCTPYMEHTbI CaMO- ¥ B3aNMOOLLEHKM.

MNpumepHble nporpaMMbl y4ebHbIX npeameToB, kypcos (YTIT,
rae kak npumep nponucaHo «Kenc 1 — 10 yacoBy, nocne kpaTkoe
onucaHune, 4YTo 3TO 3a KEUC, ONMCcCaHNe NoYacoBOe BbIHOCUM YXe B
caMm KeWnc).
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Il TlpumepHoe y4ebHo-memamuyeckoe

nnaxHuposaHue

Pa3pgenbl nporpammbl yue6Horo Kypca

Konunve-
CTBO 4Yacos

O6pasoBaTenbHas 4acTb

3HakomMcTBO. TexHuka 6e3onacHocTu. BBogHoe 3aHsATHE
(«MeHsia Myp»).

BeeaeHve B reomHgopMaLMoHHble TexHonornu. Kenc 1:
«CoBpeMeHHble KapTbl, Unn Kak onucats 3emnio?».

Kenc 3HakomuT obyyaroLmxcs ¢ pa3HOBUAHOCTAMM OaH-
HbiX. Peluas 3agavy keica, obyvarolmecs npoxoaat cne-
AyoLme TeMaTUkL: KapTbl M OCHOBbI X (POPMUPOBaHNS;
N3yYeHune YCroBHbIX 3HAKOB M NMPUHLIMMOB MX OTOGpae-
HMS Ha KapTe; CUCTEMbI KOOPAUHAT U NMPOEKLMIA KapT, NX
OCHOBHbIE XapaKTEPUCTUKA U BO3MOXHOCTU MPUMEHEHWS;
macwTtab v ap. BcnoMoraTerbHble MHCTPYMEHTbI (hOPMMPO-
BaHWS KapThbl.

Kenc 2: «mobanbHoe nosuumoHnpoBaxne “Havigun cebs
Ha 3eMHOM Luape”».

HecMoTps Ha TO, YTO HaBUraTopbl 1 CMOPTUBHbIE TPEKEPHI
CTann HEOTBbEMIIEMOM YACTbH HALLEN XN3HWN, Marno KTo
3HaeT NpuHUMN ux paboTol. Mporasa kenc, obyyatomecs
y3HatoT npo NMOHACC/GPS — npuHumnel paboTbl, UCTO-
puVio, COBPEMEHHbIE CUCTEMbI, NPUMEHEHME. [puMeHeHne
norrepoB. Buayanmaaums TEKCTOBbIX AaHHbIX Ha kapTe.
Co3sgaHue kapTbl MHTEHCUBHOCTH.

doTorpacum 1 naHopamsl.

Pasgen, noCBALWEHHBIM MCTOPUK 1 MPUHLMIAM CO34aHus
doTorpadmu. ObyyatoLLMecs NO3HAKOMSTCS C TEXHWKOW
co3gaHus goTorpadoun, NO3HAKOMSATCS C BO3MOXHOCTS-
MW NPUMEHEHNsT poTorpacmm kak cpeacTea co3gaHuns
yero-nunbo.
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OcHoBbl a3podoTocHEMKM. [prmeHeHne BecnunoTHbIX
aBMaLMOHHbIX cucTeM B aspodpoTockémke. Keric 3.1: «Ans
4ero Ha caMoM fiene HyxkeH 6ecnunoTHbIN neTaTernbHbli
annapat?».

OGBEMHBIV KENC, KOTOPLIV NO3BONMT 0OyYaroLLMMCs OCBO-
UTb MOJSTHYIO TEXHOMOMMYECKYIO LIENoYKy, UCNONb3yemyto
KOMMepYeCKUMU KOMMaHUSMW. YCTPONCTBO U MPUHLMMLI
dyHkumoHuposaHusa BIT1A, ocHoBbI OTO- 1 BUOEO-
CBHEMKW 1 MPUHLUMMOB Nepeaayn nHpopmauum ¢ BITA,
o6paboTka gaHHbIX ¢ BIJA.

29

Kenc 3.2: «M3ameHeHve cpefbl BOKPYT LWKOMbIY.
MpopomxkeHue kerica 3.1. ObyyatoLmecs, UMes B CBOEM
pacrnopsKeHUW aneKTPOHHY0 3D-Moaenb LKOMbI, Npo-
6 J0IKaloT BHOCUTB U3MEHEHWS B NMPOAYKT C Lenbto bnaro- 10
ycTpoKcTBa panoHa. ObyyatoLmecs npogomkatT coBep-
LLeHCTBOBAaTb CBOW HaBblk 3D-MogennpoBaHusl, 3aBepLuas

MPOEKT.
7 MoaroToBKka 3aLLmUThbl MPOEKTA. 5
8 3alymTa NpoeKToB. 2
9 3aknountensHoe 3aHsTue. lNoaseaeHne Toros paboThbl. 2

O6wue nonoxKeHua

Mporpamma «eonMHpOpPMaLOHHbIE TEXHONOMUNY, ABNAACL HEOOD-
XOOUMbIM KOMMOHEHTOM 06Liero obpasoBaHust Bcex oby4varoLmx-
s, NpeaocTaBnseT UM BO3MOXHOCTb MPUMEHATL Ha NPaKTUKe 3Ha-
HMS OCHOB HayKk. [Tporpamma siBnseTcs akTU4eckn eqUHCTBEHHbIM
LUKOSbHbIM Y4e6HbIM KYpCOM, OTpaXKatoLwmnm B CBOEM COOEPXKAHUM
obLwme npuHUmMnbl NnpeobpasyoLen AeaTenbHOCTM YenoBeka 1
BCE acnekTbl MaTepuanbHon KynbTypbl. Kypc HanpaBneH Ha oBna-
AeHne obyyarLmMMnUCa HaBblkaMW KOHKPETHOW npeaMeTHO-npe-
obpasyoLwen OesaTenbHOCTU, CO34aHME HOBbLIX LEHHOCTEW, 4TO,
HECOMHEHHO, COOTBETCTBYET NOTPEOHOCTAM pa3BuTMs obLLecTBa.
B pamkax «TexHonmornm» npouMcxoguT 3HAaKOMCTBO C MUPOM Mpo-
theccui n opueHTaumsa obyyaromxcsa Ha paboTy B pasnuyHbix cge-
pax 00LLeCcTBEHHOro NpoM3BoAcTBa. TeM cambiM obecneymBaeTcs
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npeemMcTBEHHOCTb Nepexoaa oby4atowmxcs ot obuiero k npodec-
CMOHanbHOMYy 06pa30BaHMI0 N TPYAOBOW AEATENbHOCTU.

Mporpamma npegmeta «TexHonorusy» obecnevmBaeT opmu-
poBaHue y 0bByyaroLmxca TEXHONOrM4yeckoro MblwneHus. Cxema
TEXHONOrMYECKOro MblwwneHns (noTpebHocTb — uenb — cnocob —
pesynbTaT) N03BONseT Hanbonee opraHNMYHO peLlaTb 3agayn ycra-
HOBMEHWs CBsI3en Mexay obpasoBaTesfibHbIM M XKWU3HEHHBIM MpO-
CTpaHCTBOM, obOpasoBaTeflbHbIMK pe3yfibTaTaMmu, NONyYeHHbIMU
NPy U3y4YeHUn pasnuyHbiX NpeaMeTHbIX obnacten, a Takke co6-
CTBEHHbIMM 06pa3oBaTeNbHbIMK pe3yfibTaTaMu (3HaHUAMW, YMEHW-
AMU, YHUBEPCANbHbIMU Y4eOHbIMU AENCTBUAMMN U T. [.) U KU3HEH-
HbIMK 3agavamu. Kpome Toro, cxema TEXHOIOMMYECKOro MblLUSIEHUS
no3BONseT BBOAWUTb B 0Opa3oBaTesibHbIN NpoLecc cutyauun, aa-
toLMe ONbIT NPUHATAA NparMaTUYHbIX PeLUeHWn Ha OCHOBe CO6-
CTBEHHbIX 0Opa3oBaTenbHbIX Pe3ynbTaToB, HAYMHAs OT pPeLIeHus
ObITOBLIX BOMPOCOB M 3aKkaH4YMBas PeELEHMEM O HamnpaBreHusIX
NPoLOMKEeHNS 00pa3oBaHNA, NOCTPOEHMEM KapbepPHbIX U XN3-
HEHHbIX NNaHoB. Taknum obpasom, nporpamma «I eomHdopmaTmka»
no3sonseT cchopmupoBaTh y 0byvaroLMXCA pecypc NpakTUYeCcKmx
YMEHW 1 onbiTa, HeobXoaNMbIX ANS pa3yMHOW opraHm3aumnm cob-
CTBEHHOW XU3HW; CO34aET YCNOBUA AN PasBUTUS UHULMATUBHO-
CTW, n3obpeTaTtenbHOCTH, TMBKOCTW MblLLSIEHUS.

YuebHo-BOCNUTATENbHBIN MPOLLECC HanpaBneH Ha gopmupoBa-
HWE U pa3BUTUE pa3fNYHbIX CTOPOH OBYyYaloLMXCS, CBA3AHHbLIX C
peanusaumnen Kak ux cobCTBEHHbIX MHTEPECOB, Tak U UHTEPECOB
oKpyatowero mupa. lMpu aTom rmbkocTb Nporpammbl NO3BONSET
BOB/E€Yb 0OyvaoLWmnXcs ¢ pasnuyHbiMm cnocobHocTaMU. bonbLion
06bEM NPOEKTHbIX paboT NO3BONSET y4eCTb UHTEPECHI M OCODEH-
HOCTM NINYHOCTM Kaxgoro oby4atouierocs. 3aHATUS OCHOBaHbI Ha
NTMYHOCTHO-OPMEHTUPOBAHHBIX TEXHOMNOrMAX obyvyeHusi, a Takxe
CMCTEMHO-AEATENBHOCTHOM MeToAe 0byYeHus.

[laHHas nporpamma npegnonaraet BapuMaTWMBHbBIA NOAXOA, TaK
Kak B 3aBMCMMOCTM OT 0by4varoLlerocs no3BonsieT yBENUUUTb UK
YMEHbLNTL OO BEM TOW UNN MHOW TEMBI, B TOM YMCIIE U CITOXKHOCTb,
a Takxke NnopsaoK NPOBEAEHNS 3aHATUIA.
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OcHOBHOEe coaep)KaHue yyebHbIX NPpeaMeTOB Ha YPOBHE OCHOB-
Horo obuwero o6pasoBaHus

Ha npoTsxeHun Kypca nporpamMmmMbl 06y4varoLwmnecs no3HakoMaTcs ¢
pasnu4HbIMU reonHOPMALMOHHBIMU CUCTEMAMU, Y3HAKOT, B KaKuX
obnactax npumeHsieTcs reovHdopmaTtika, Kakme 3agadm MOXeT
peliaTtb, a Takke CMOryT camu NPUMEHATb €€ B CBOEN NOBCEAHEB-
HOW xn3HKn. OByyatowmecs 6a30BO yCBOAT MPUHLMN NO3ULMOHN-
poBaHus ¢ nomoubto MTHCC. Y3HatoT, Kak MOXHO OpraHM3oBaTb
cbop CNyTHMKOBbIX AAHHbIX, KaK OHW NPEeACTaBNSATCA B TEKCTO-
BOM BMAE M KaK MX MOXHO BM3yanuampoBaTb. B pamkax nporpam-
Mbl BbIOEPYT NPOEKTHOE HanpaBfeHue, Hay4yaTca CTaBUTb 3agayln,
nccneposatb npobnemaTtuky, NnaHMpoBaTb BeAEHWE MpoekTa u
rPamMOTHO pacnpeaensitb PONM BHYTPYU KOMaHAbI.

O6yuvatopmecs cMoryT NO3HaKOMUTLCS C UCTOPUEN NMPUMEHE-
HMS 6ECNUNOTHbIX NeTaTenbHbIX annapaToB. Y3HalT O COBPEMEH-
HbIX GECMUNOTHMKAX, CMOTyT PELUMTb pasnuyHble 3agayn ¢ Ux no-
MOLLbIO. Y3HatoT Takke u 06 OCHOBHOM YCTPOWCTBE COBPEMEHHbIX
B6ecnmnoTHbIx cuctem. ObyyaroLmnecs y3HatT, Kak co3gaéTcs no-
nétHoe 3agaHue gnsa 6ecnunoTHMKoB. Kak Nnpon3BOAMTCS 3amnyck
M AanbHenwas cbemMka ¢ nomolybto BAC. A Takxke nonyyar Takue
pesynbTaTbl CbEMKU, KaK OpTOOTONAH U TPEXMEPHbIE MOAENN.

Obyuatowwmecs yrnybarca B TexHonormo 06paboTku reogaHHbIX
NyTEM aBTOMATM3UPOBAHHOrO MOAENNPOBaHUS OOBEKTOB MECTHO-
cT. CamMoCTOATENBHO CMOTYT BbIMNOMHUTL CHEMKY MECTHOCTM MO
nonétHomy 3agaHuto. Cosgaayt 3D-mogenu.

Ob6yuyatoLumecs 03HAKOMSATCS C pa3nnUYHbIMK YCTPOMCTBaMU NpPo-
TOTMNUPOBAHMA. Y3HatoT 0bLme NpuHUKUNbI paboTbl YCTPOWCTB,
chepbl MX NPUMEHEHUST U NPOAYKTbl OEATENbHOCTU OaHHbIX
yctpoucts. Obyyatoumecs HayvaTcs rotoButb 3D-mogenu ons ne-
YyaTy C MOMOLLbIO 3KCMOopTa AaHHbIX. [JONONHAT MOAENMN N0 AAaHHbIM
a9pPOPOTOCHEMKM C NMOMOLLBI PYYHOro moaenuposaHus. Mpume-
HAT YCTPOWCTBA AN NPOTOTUNNPOBAHUS NS NeYaTh 3aaHus.

O6yvatomecsa n3ydat OCHOBbI B NOAIOTOBKE Npe3eHTauuu.
CospaayT eé€. lNoaroToBATCSA K NPeACTaBNEHNI0 Peanu30BaHHOMO
npotoTuna. NpeacTasaAT ero, 3awuLas npoekT.
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KaneH,uapHo-TemaTquCKoe nnaHnpoBaHne Kypca B 7-8

knacce Ha 2020/2021 y4ebHbii rog

Mepuopa 06yyeHna — CEHTAOPb-MaN.
Konnuectso yue6Hbix Hegenb — 34.
Konuuectso yacos — 34.

Pexxum nposepeHus 3aHaTui: 1 pasa B Hefento.

Ne Mecsauy, ®opma | Kon- Tema 3aHATUA
n/n 3aHATUA BO
yacos

dopma KOH-
TponAa

CeHTs6pb | JI/TIP 1 3HakomcTBO. TexHu-
ka 6esonacHocTu.
BBogHoe 3aHsATME
(MeHsas mup+).

Bbecena

2 CeHTs6pb | JI/TIP 1 HeobxogumocTtb
KapTbl B COBPEMEHHOM
mupe. Cdhepbl npume-
HEHWs1, MEPCNEKTMBbI
NCMONb30BaHMA KapT.

Becena

3 CeHTs6pb | JI/TIP 1 BekTopHble AaHHbIe
Ha KapTax. 3HaKoM-
cTtBo ¢ Be6-MNC.
LiBeT kak aTpnbyT
KapTbl. 3HAKOMCTBO C
KapTorpadunyeckumm
OHManH-cepBMcamm.

Becena

4 CeHTs106pb | JI/TIP 1 CseT n uet. Porb
uBeTa Ha kapTe. Kak
3acTaBuTb LBET pabo-
TaTb Ha cebs?

Becepa

5 OkTa6pb | JUTIP 2 CosgaHve n nybnu-
Kauusi cobCcTBEHHOM
KapTbl.

[emoHcTpa-
LSl peLueHns
Kerca

6 Okta6pb | JI/TIP 1 Cuctembl rnobaneHoro
NO3ULIMOHMPOBaHUS.

Becepa
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OkT516pb

nme

MpVMeHeHNe CryTHM-
KOB ANS MNO3ULNOHK-
poBaHus.

[emoHcTpa-
uMs peLleHus
Kenca

OkTa6pb

nmne

WNcTopusa dpoTtorpa-
umn. dotorpadus
Kak cnocob n3yyeHus
OKpYXatoLLero Mupa.

Becena

Hos6pb

nmne

XapakrepucTukm go-
Toannapartos. [Mony-
YeHWe KayeCTBEHHOro
¢oTOCHUMKA.

Becena

10

Hos6pb

nmne

CospaHue cdepu-
YeCcKMx naHopam.
OCHOBHbIE MOHATUS.
Heobxoanmoe o6o-
pyaoBaHue. TexHuka
CBHEMKU ChepryecKmnx
naHopam pasfnyHon
annapartypow.

Bbecena

11

Hosbpb

nme

CospgaHue cdepu-
YECKMX naHopam.
CLumBKa NOMy4eHHbIX
dhoTorpachmi. Koppek-
LMsi ¥ peTyLb NaHo-
pam.

TecTuposa-
HYe

12

[ekabpb

nme

doTorpammeTpus 1
ee BNu1siHNe Ha coBpe-
MEHHbIN MUP.

Becena

13

[ekabpb

nme

CueHapum CbemKm
ob6bekToB ANs nocne-
AYHOLLEro NoCcTpoeHus
NX B TPEXMEPHOM
BUae.

Becepa

14

[ekabpb

nme

MpuvHUKMN nocTpo-
€HUSI TPEXMEPHOTIO
n306paxeHns Ha
komnbtoTepe. Pabota
B poTOrpaMmeTpu-
yeckom 10O - Agisoft
Metashape unu ana-
nornyHom. ObpaboTka
OTCHATOrO MaTepuana.

Becepa

Feoumﬁnp.ﬂauuo%bze MmexHo102uu
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15

[ekabpb

nme

BecnunoTHuk B
reonHdgopMaTuKe.
YCTpoicTBO 1 npume-
HeHWe JpoHa.

Becena

16

AnBapb

nmne

TexHun4yeckme ocoben-
HocTu BIJIA.

Becena

17

An-
Bapb-deB-
panb

nmne

MNunotuposaHune
BIIA.

Tectuposa-
HVe

18

deBpansb

nmne

Vcnonb3oBaHue
GecnunoTHWKa ans
CBHEMKU MECTHOCTU.

[emoHcTpa-
LSl peLueHus
Kenca

19

MapTt

nmne

BosHukatowwme npo-
Brembl Npu co3gaHn
3D-mogenen. Cnoco-
Obl pefakTMpoBaHUs
TPexmepHbIX Moae-
nemn.

Bbecena

20

MapT

nme

TexHonormm NpoToTH-
nMpoBaHus. YCTpon-
CTBa AN151 BOCCO3-
OaHns TPEXMEPHbIX
mogenen. Pabora c
3D-nNpuHTEPOM.

Becena

21

MapT

nme

dusmyeckne n
XMMUYECKNEe CBOWM-
CTBa NnacTvka ans
3D-npuHTepa. Mevatb
TPEXMEPHOW MoZenu
LUKObI.

TecTnposa-
HYe

22

MapTt

nme

Pabota B 10 gns
Py4HOro Tpexmep-
HOro MoaenmpoBa-
Hus — ScetchUP unu
aHanorn4yHoM.

Becepa

23

Anpenb

nme

3kcnopTupoBaHme
TPEXMEPHbIX (halnnos.
MpoekTnpoBaHue
COBCTBEHHON CLIEHDI.

Becepa

26




24

Anpenb

nme

Meyatb Mopenu
Ha 3D-npuHTeEpe.
Odbopmnenne Tpex-
MEPHOWN BELLECTBEH-
HOWM Moaenw.

Becena

25

Man

NP

MogroToBka 3aWnThI
npoekTa.

26

Man

NP

3alyuTta npoeKkToB.

[emoHcTpa-
LSl peLleHns
Kencos

27

Man

nmne

3aknounTtensHoe
3aHaTue. MNoaseneHne
utoros pabothl. Mna-
Hbl No gopaboTke.

Feoumﬁnp.ﬂauuo%bze MmexHo102uu
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Cuctema ycnoBuii peannsauum OCHOBHOIA
obweobpasoBaTenbHO NPOrpaMmmbl
OnucaHune kagpoBbIX YCNOBWUIA peanu3auun oCHOBHOW obpa3oBa-
TenbHOM Nporpammbl OCHOBHOrO obuiero obpasoBaHus (onucaHue
KOMNeTeHUNn HacTaBHMNKA)

HacTtaBHuK nporpammebl «"eonHgopmaTtukay paboTaeT Ha CTbike
CaMblX aKTyanbHbIX 3HAHWW MO HanpaBEHUIO FeONPOCTPAHCTBEH-
HbIX TEXHOMOMNI, @ TaKXe reHepupyeT HOBbIE MOAXOAbI U PeLLEHWS,
BOMJIOLWAs UX B peanbHble NPOeKTbl. HacTaBHUK SBNSIeTCS rpamoT-
HbIM cneunanucTom B 06MactM reonMHOPMaUNOHHBLIX CUCTEM,
crneauT 3a HOBOCTSIMW CBOEW OTpacsiu, U3yvyaeT HOBble TEXHOMO-
rmn. ObnagaeTt HaBblKaMy NPOEKTHOW OEATEeNbHOCTU, BHEAPSA eé
NPUHLMMbI B Npouecc 06yyeHus.

HactaBHUK B paBHOM cTeneHn obnagaeTt Kak CUCTEMHOCTbHO
MbILLMIEHNS, TaK U QyXOM TBOPYECTBA; MOBMIEH, ymeeT paboTaTb B
KOMaHAe, KpUTUYECKM MbICNINTb, aHaNM3npoBaTh M 0600LWaTh OnbIT,
reHepmMpoBaTb HOBOE, YMEET CTaBWUTb 3afayu M pellatb MX, a Takxe
paboTaTb B YCNOBUAX HEONPEAENEHHOCTN U B paMKax NPOEKTHOM
napagurmel. FloMnUMo 3TOro, HacTaBHMK 0b6nagaeTt negarornyeckon
Xapu3MoW.
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Ill. CoOepxaHue Kypca

OcHOBHble pa3genbl Nporpammbl ydebHOro Kypca

1. BBegeHue B OCHOBbl reOMHPOPMALMOHHbBIX CUCTEM U NPO-
CTPaAHCTBEHHbIX AaHHbIX.

Obyuyatowmecs NO3HAKOMATCH C PasfMYHbIMU COBPEMEHHbBIMU re-

OVHOPMAaLMOHHBIMK CUCTEMAMU. Y3HaIOT, B Kakux obnactax npu-

MeHsieTCa reomHgopmaTika, Kakue 3afadm MOXEeT pellaTtb, a Takxe

Kak oby4varoLmecs MoryT camu NpUMeHsTb €€ B CBOEW NOBCEAHEB-

HOW XXU3HW.

2. VYpoK pabotbi c F/TOHACC.

Ob6yvatowmecs 6a30B0 YCBOAT MNPUHLUM NMO3ULUOHMPOBAHUS C

nomowbto MHCC. Y3HatoT, kKak MOXHO OpraHu3oBaTtb cbop CnyTHU-

KOBbIX JAHHbIX, Kak OHU NPeACTaBsTCS B TEKCTOBOM BMAE U Kak

NX MOXXHO BU3yanuanpoBaTb.

3. Bblbop NpOeKTHOro HanpaB/eHUA U pacnpeaeneHue ponein.

Bbibop npoekTHOro HanpaeneHus. lNoctaHoBka 3agaun. Miccneno-

BaHue npobnematuku. NnaHnpoBaHne npoekta. PacnpegenexHve

ponen.

4. YCTpOWCTBO U NpMMeHeHue 6ecnMNoTHUKOB.

Obyuvatolmecs nosHakoMaTcs ¢ uctopmen npumeHenns bBAC. Ya-

HaloT 0 coBpeMeHHbIX BAC, kakne 3agavym MOXHO pelaTb € UX Nno-

MOLLbHO. Y3HAIOT TaKKe OCHOBHOE YCTPOWCTBO COBPeEMEHHbIX BAC.

5. OCHOBbI CbEMKM C 6€CNUNOTHUKOB.

Obyuvatolimecs ys3HalT, Kak CO3[4aéTcs MONETHOEe 3adaHue ans

BAC. Kak npousBoautcst 3anyck u ganbHenwas CbEMKa C NOMO-

woto BAC. A Takxe Kakue pesynbTaTbl MOXHO NOMYYUTb M Kak 3TO

caoenatb (nonyvyeHune optodoTonnaHa n TPEXMEPHON MOAENN).

6. YrnybnéHHoe nsyyeHue TeXHONOrnii 06paboTKu reogaHHbIX.

ABTOMaTU3MPOBAHHOE MOLENNPOBaAHNE 0O BLEKTOB MECTHOCTM C

nomoLubto Agisoft PhotoScan.

7. C60p reopaHHbIX.

A3podoToCHEMKA, BbINOMIHEHNE CHEMKM MECTHOCTM NO MOMETHO-

MY 3aaHUI0.
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8. O6paboTKa U aHaNU3 reogaHHbIX.

CospgaHue 3D-moaenen.

9. WU3yueHwue yCcTpOMUCTBA AN NPOTOTUNMPOBAHMUA.
O3HakoMreHue ¢ ycTporcTBamu NpoTOTUMNMPOBAHMUS, NpefocTaB-
neHHbIMK obyvawmumes. Obyvatowmecs y3HaoT obume npuHUK-
Mbl paboTbl YCTPONCTB, @ TAKXe KOr4a OHN MPUMEHSIIOTCS U YTO C UX
NMOMOLLLIO MOXHO MOSTYYNUTb.

10. MoaroToBKa AaHHbIX ANA YCTPOUCTBA NPOTOTUNUPOBAHMUA.
MNMogroTtoBka 3D-moaenen, 3KCNOPT AaHHbLIX, MOArOTOBKA 3adaHum
no neyartu.

11. MpoToTunuposaHue.

[pyMeHeHne yCcTponCcTB NpoToTUNMUpoBaHus (3D-npuHTep).

12. MocTpoeHne NPOCTPAHCTBEHHbIX CLLEeH.

[lononHeHne mogenen no AaHHbIM a3podOTOCLEMKM C NOMOLLbH
PY4YHOro MOZEnMpoBaHUA U NOArOTOBKA K NevaTn Ha yCcTpoucTBax
NPOTOTUNUPOBAHUS.

13. NogroToBKa NpeseHTauui.

N3yyeHne ocHOB B noarotoBke npeseHTauuun. CozgaHue npeseH-
Tauuun. lNogroToBka K NpeacTaBneHnto peanm3oBaHHOro NpoToTU-
na.

14, 3awmTa NPOEKTOB.

[NpencraBneHne peanusoBaHHOro NpoToTMna.
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IV. Temamu4eckoe nnaHupogaHue

Ne Paspenbl nporpammbl ebHoro Kypca Bcero
n/n A porp w4 \y yacos
1 3HakomcTBO. TexHuUKa 6e3onacHocTU. BBogHOe 3aHATHE 2
(«MeHAaa mup»).
2 BeeaeHue B reouHpopmaLMoHHble TexHonoruw. Keiic 1:
«CoBpemeHHble KapTbl, uan Kak onucatb 3emao?».
21 HeobxoaumocTb kapTbl B coBpeMeHHOM Mupe. Cdepbl Npu- 5
"= | MeHeHus, nepcneKkTBLI UCMOSNb30BaHNA KapT.
BekTopHble AaHHble Ha kapTax. 3HakoMcTBo ¢ Beb-TAC.
2.2. | Upet Kkak aTpmbyT KapTbl. 3HAKOMCTBO C KapTorpatu4eckumm 2
OHNawH-cepBUcCamu.
23 Ceer 1 uBert. Ponb LBeTa Ha KapTe. Kak 3acTtaBuTb LBeT pabo- 1
"~ | TaTb Ha ceba?
2.4. | CospaHwue n nybnmkaums cobCTBEHHOW KapTbl. 2
3 Keiic 2: «FnobanbHoe no3uumMoHuposaHue “Haiigu ceba Ha a
3eMHOM Lwape”».
3.1 Cuctembl rnobanbHOro No3nLMOHMPOBaHNS. 2
3.2. [MpMeHeHne CnyTHMKOB AN MNO3ULIMOHMPOBAHMS. 2
4 dotorpadpum n naHopambl.
41 Wctopusa doTorpadomm. dotorpacust kak cnocodb nayveHus 1
o OKpy»atoLuero mupa.
4.2 XapaktepucTukm otoannapaTos. [lonyyeHne kauecTBEHHO- 2
=" | ro goToCHUMKa.
CospaHue chepuryeckmx naHopaMm. OCHOBHbIE MOHATMS. He-
43 obxonnmoe obopyaoBaHue. TeXHNKa CbEMKM CepryecKmx 2
"~ | naHopaM pa3nn4yHon annapaTypon (kamepbl cMapTdoHOB 6e3
LITATUBOB, UndpoBble hoToannapatsl CO LTateamm u T. 4.).
4.4 CospaHue cpepuyecknx naHopam. CLUMBKA NONYyYEHHbIX 4
" | doTorpadumn. Koppekums n peTyLlb NaHopaM.
OcHoBbI a3podoTocbéMmKU. MpumeHeHue BAC (6ecnunor-
5 HbIX aBMALMOHHDbIX cuctem) B aapodoTtocbémKe (Keiic 3.1:
«ﬂ,llil yero Ha caMmom pgene Hy»XeH 6ecnuNoTHLIN netaTenb-
HbIA annapaT?»).
5.1. | ®oTorpammeTpus n €€ BAMSHNE HA COBPEMEHHBIA MUP. 1
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CueHapum CbEMKM 0OBEKTOB 418 MOCMeayLLEero nocTpoe-

D:2. HUSI UX B TPEXMEPHOM BUE. )
MPWHUMM NOCTPOEHUSI TPEXMEPHOTO M30OpaXKeHMS Ha KOM-

5.3, | MbloTepe. Pabota B poTorpammeTtpuyeckom MO — Agisoft 4

"~ | PhotoScan unu aHanornyHom. O6paboTka OTCHATOro mate-
pvana.

5.4 BecnunoTHuk B reomHdopmMaTuke. YCTPONCTBO U NpUMeEHe- 2
" | HMe gpoHa.

5.5. | TexHuyeckme ocobeHHocTn BIJIA.

5.6. | MNMunotuposanue BIJTA.

5.7. | WUcnonb3oBaHune 6ecnunoTHnka st CbEMKM MECTHOCTH.

5.8 BosHukatoLme npo6neMb|__an| co3gaHun 3D-mopenei. Cno- 3
=" | cobbl peaakTMpoBaHMa TPEXMEPHbBIX MOAENEN.

5.9 TexHorormm NpoTOTUNMPOBAHMS. Y CTPONCTBA AJIs BOCCO3Aa- 2
¥ | HUs TpéxmepHbIX Mogdenen. Pabota ¢ 3D-npuHTEPOM.

5.10 dusnyeckme n xummyeckne CBOMCTBA MracTuka ons 1
=7 | 3D-npuHTepa. NeyaTb TPEXMEPHON MOAENM LLUKOIbI.

6 Keiic 3.2: «<M3meHeHne cpeabl BOKPYF LUKOJbI».

6.1 Paborta B NO ons py4yHoro TpEXMepPHOro MoAenMpoBaHNs — 1
- SketchUp vunu aHanornyHom.

6.2 OKCnopTMpoBaHMe TPEXMEPHbIX ¢arnos. MNpoekTnpoBaHne 7
e COOCTBEHHOM CLEHbI.

6.3 Meyatb Mogenu Ha 3D-npuHTepe. OdopmneHne Tpéxmep- 2
"~ HOW BEeLLEeCTBEHHOM MOAENMN.

7 MoaroToBka 3alUmMTbl MPOEKTa. 3

8 3alumTa NpoeKToB. 2

9 3akntountensHoe 3aHaTue. [NogseaeHne NToros paboTol. 2

MnaHbl Nno gopaboTke.
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V. Kelicbl, exodsuwue 8 npozpammy

Keiic 1. CoBpemeHHble KapTbl, uau Kak onucatb 3emnto?
Kenc 3HakoMuT oby4yarowmxcs ¢ pasHOBMOHOCTAMU AaHHbIX. Pe-
Wwas 3agady kenca, obyvatomecs NpOXoAaT cneayowmne TemaTtm-
KW: KapTbl U OCHOBbI UX )OPMUPOBAHUS; U3y4eHME YCMOBHbIX 3Ha-
KOB W NPUHLMMNOB UX OTOOpaXXeHnst Ha KapTe; CUCTEMbl KoopauHaT
N NPOEKUMA KapT, X OCHOBHbIE XapaKTEPUCTUKN U BO3MOXHOCTU
npUMeHeHns; macwTtab u ap. BCnomoraTesibHble WHCTPYMEHTI
dopMMpPOBaHMS KapThl.

Keiic 2. TnobanbHoe NO3ULMOHMPOBAHME
«Haiign ceba Ha 3emHOM Wwape».
HecmoTpsi Ha TO, YTO HaBWUraToOpbl M CNOPTUBHbLIE TPEKEepbl CTanu
HEOTbEMIIEMOW YaCTbi0 HALUEN XXWU3HWU, MANOo KTO 3HaeT NpUHUMN
nx pabotol. Mponas kenc, obyvatowmecsa ysHawt npo NMOHACC/
GPS — npuHuunbl paboTbl, UCTOPUKD, COBPEMEHHbLIE CUCTEMbI,
npumeHeHune. NpuMeHeHne norrepoB. Busyanusaumsi TEKCTOBbIX
AaHHbIX Ha kapTe. Co3aaHne KapTbl UHTEHCUBHOCTMW.

Keiic 3.1. AspodoTocbémKa. «[ANq yero Ha CaMoOM Jesie Hy>KeH
6ecnuNoTHbIN NeTaTeNbHbIM annapaT?».
OB6BbEMHBIN KENC, KOTOPLIN MO3BONUT 00YyYalOLLMMCSH OCBOUTL NOM-
HYI TEXHOIOMMYECKYHO LIENOYKY, UCMOSNb3yeMy0 KOMMEPYECKM-
MW KOMMaHUAMW. YCTPOUCTBO U NPUHLMMNBI (OYHKLMOHNPOBaHUS
BIMJ1A, OcHoBbl hOTO- M BUAEOCHEMKM N NPUHLMMNOB Nepeaayun
nHpopmauum ¢ BrJl1A, obpaboTtka aaHHbIx ¢ BIJIA.

Keiic 3.2. UameHeHUe cpeabl BOKPYT LWKObI.
MNpogomkexune kenca 3.1. Obyvatowmecs, Mmesi B CBOEM pacnopsi-
YXEHUM ANEeKTPOHHY0 3D-Mo4enb LWKOMbI, NPOA0MKaT BHOCUTL
M3MEHeHMs B NPOAYKT C Lenbto bnaroycrtponcTea panoHa. Obyya-
oLmecs NpoAoMmKalT COBepLUEHCTBOBATbL CBOM HaBblk 3D-moae-
NUpoBaHus, 3aBepLUas NPOeKT.
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VI. MamepuanbHo-mexHuyeckue ycnosus
peanu3ayuu 0CHOBHOU 0bpa3osamerbHOL
npozpammb|

(no cytn, 06beAMHEHNE BCEX PECYPCOB, NMPOMUCaHHBIX B KeAcax)

CnucokK obopyaoBaHus

KomnblotepHbiit knacc UKT

MO®Y (npuHTep, ckaHep, konup) MuHumanbHble: cdopmat A4,
nasepHbIin, 4/6, 1 Wwr.

Hoytbyk HacTaBHMKa C npenycTaHOBMEHHOW OnepaLvoOHHON
cucTemom, opMCHbIM NporpaMmHbIM obecneyeHneM Npom3Boau-
TenbHOCTb Npoueccopa (no Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee 2000 eanHuL; 06b-
€M onepaTMBHOM NamMATU: He MeHee 4 [6; 06bEM HakonuTens
SSD/eMMC: He meHee 128 '6; MO gna npocmoTpa v peaakTu-
POBaHWSA TEKCTOBbIX AOKYMEHTOB, 3MEKTPOHHbLIX Tabnuy u npe-
3eHTaumn pacnpoctpaHéHHbIX popmatos (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx)., 1 wr.

HoyTOyk ¢ npenycTaHOBMEHHOW OnepalyvoHHON CUCTEMON,
OUCHBbIM MNporpaMmHbIM obecneyeHmem. HoyTOyk: He Huxe
Intel Pentium N (unun Intel Celeron N), He Huxe 1600 MIy,
1920x1080, 4Gb RAM, 128Gb SSD; npon3BoaMTENbHOCTL NPO-
ueccopa: He meHee 2000 eguHuny; MO ansa npocmoTpa 1 pe-
LAKTUPOBAHWSA TEKCTOBbIX JOKYMEHTOB, 3MEKTPOHHbIX Tabnuy u
npeseHTaumin pacnpocTpaHéHHbIX hopmaTtos (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx)., 10 wr.

NHTepakTuBHbIA KOMNekc. KonnyecTBO OHOBPEMEHHbIX Kaca-
HUA— He meHee 20., 1 wT.

ypOK TexHosiormm
ApaonTtnBHoe obopygoBaHue

3D-o6opynosaHue (3D-npuHTep). MUHUManbHbIE: TUN NPUHTE-
pa: FDM; matepuan: PLA; pabouun cton: ¢ nogorpesom; pabo-
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yas obnactb (XYZ): ot 180x180x180 mMM; ckopoCTb nevyaTu: He
meHee 150 mm/cek; MMHUManbHas TonwwuHa cnos: He 6onee 15
MKM; cpopmart cpannos (ocHOBHbIe): STL, OBJ; 3akpbITbin KOpNYC:
Hanu4ue., 1 wr.

+ Mnactuk ana 3D-npuHTepa. TonwmHa nNnacTUKOBOW HUTK: 1,75
MM; matepuan: PLA; Bec kaTywku: He meHee 750 rp., 15 wr.

+ MO gnsa 3D-mogenupoBanus. Obnaynbin MHCTpymMeHT CAIP/
ACYT1, oxBaTblBaloLWMIN BeCb NpoLecc paboTkl C M3genuamm — ot
NPOEKTUPOBaHUS 40 U3rOTOBIEHUS.

JononHutensHoe obopynoBaHue

+ lUnem BupTyanecHow peanbHocTM Obuiee paspelleHue He Me-
Hee 2160x1200 (1080x1200 ansa kaxgoro rnasa), yron ob3opa He
meHee 110; Hanuyne KOHTPONMEPOB — 2 LWIT.; HANNYMEe BHELUHMX
[AATUYNKOB — 2 LUT.; pa3béM AN1s NOAKMHOYEHUS HAYLLIHWKOB: HanNu-
yne; BCTPOEHHAs kamepa: Hanuyme. 1 KOMMMeKT.

+ lWUtatne Ana kpennexHus 6a3oBbix CTaHUMK. KoMnnekT u3 gByx
wratneoB. COBMECTUMOCTb CO LUNIEMOM BMPTYaribHON peanbHO-
CTH1, 1 KOMNJSIEKT.

* Hoytbyk ¢ OC ans VR-wnema. KonnyectBo sigep npoueccopa
- He MeHee 4. TakToBas yacTtoTa npoweccopa - He MmeHee 2500
Ml'u. BugeokapTta - He Huxe Nvidia GTX 1060, 6 '6 Bugeona-
MATb. OBbem onepaTuBHOWM NamsaTh - He MeHee 8 r6., 1 wr.

* MHorononb3oBaTenbckas cucTema BMPTyanbHOW peanbHOCTU C
6-KoopaMHaTHBIM OTCNEXMBAHMEM MNOMOXEHUA NONb3oBaTenen,
1 KoMnnekxT.

TpeboBaHua kK cucTteMe BMPTYanbHON peanbHOCTH:

* noaaepxka MoBWUNbHBLIX LIIEMOB BUPTyanbHOW peanbHOCTK
nog ynpasnexdnem OC Android;

* noadepxka ynpaBnsLWMNX KOHTPOMNNEPOB C BO3MOXHOCTbBIO
6-KOOPANHATHOIO OTCINEXMBAHMS NOJTOXEHUS B NPOCTPaH-
CTBE;

* TEeXHOSorus rnosIHOM KoMneHcaumm nara (anti-latency): nso-
OpakeHne OOMKHO BbIBOAUTLCA AN1S TOYEK, B KOTOPbIX OKa-
XYTCS NEBbIV U MpaBblii rMas3a nonb3oBaTens Yyepes Bpems,
KOTOpPOE AOIMKHO NMPOMTM C MOMEHTA Havana onpegeneHus
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MECTONOJI0XKEeHNA rna3 nosib3oBatesida 40 MOMEHTa OKOH4Ya-
HUA BbiIBOOa I/I306pa)KeHVIFI.;

nnowagb OTCNexXuBaHus nonb3oBaTtenen — He MeHee 16 KB. M;
KONIMYECTBO Mofib3oBaTenen — He MeHee 3 yern.

TpeboBaHua k cMCTEMe OTCREXMBaHNA NONOXEHNUSA Nonb3oBaTe-
new (TpekuHra):

TUM CUCTEMbl OTCNEXMBAHMSA: 6-KOOpAUHATHAA cuctema OoT-
CNEeXMBaHUS;

06K BEC OQHOrO YCTPOMUCTBA TPEKUHra — He 6onee 20 T;
TEXHONOIMs: ONTUKO-UHEpPLUManbHbIA TPEKUHT, aKTUBHbIE
mapkepsbl, paboTatoLme B UHGpPaKpacHOM Anana3oHe;

yron o63opa onTU4Yeckon cuctembl — He meHee 230 rpaay-
COB;

BPEMS OTKMUKA CUCTEMbI TPEKMHIa — He Bonee 2 Mmc;
pa3melLeHne CEHCOPOB: Ha 0ObEKTe OTCMNEeXNBaHUS;
CEHCOpbI, UCNONb3yeMble AN OTCNEXMBAHNA LINEMOB BUpP-
TyanbHOW peanbHOCTU U A OTCNEXWUBAHUSA OBWXEHUA PYK
nonb3oBaTtenien, AOMKHbl ObiTb MAEHTUYHBIMKU U B3aumo3ame-
HAEMbIMU;

pasMeLleHne akTUBHbIX MapKepPOoB: HAMoOMNbHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKUHIa AOSMKHbI MOHTUPOBATHCS
Ha non, 6e3 HeobXoAMMOCTN NOTONOYHOrO/HAaCTEHHOrO MOH-
Taxa;

Hanu4yme CEHCOPOB B COCTaBE €AMHOM0 YCTPOWCTBA TPEKMHTa:
akcenepomMeTp, FMpPOCKOM, ONTUYECKNIA CEHCOpP

4yacToTa OTCNEXMNBAHWSA MOMOXEHNS NONMb30BaTENS:

- akcenepomeTp: He meHee 2000 BbIGOPOK/C;

- rmpockon: He meHee 2000 BbIBOpOK/C;

- ONTUYECKUIA CEeHcop: He MeHee 60 BbIBOPOK/C;
MOrPELIHOCTb OTCNEXUBAHWUS MONOXEHUS NOMb30BaTENS B
NpOCTpaHCTBE Ha nnowaan 6 m x 6 M — He 6onee 10 mm;
MWHMMAnbHOE KONMMYECTBO MONb30oBaTenen, nogaepxueae-
MO€ CUCTEMOWN TPEKMHIa, HE MeHee 3 yen.

TpeboBaHus Kk nokasaTensam XpaHEHNS, TPAHCMOPTUPOBKN N Ha-
CTPOVKMU:

BPeMsi NOMHOro Pa3BépTbiBAHUS W HACTPOWKM CUCTEMbI ANS
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nnowaan otcnexusanus 16 kB. m —He 6onee 90 MuH;

* HeobxoaMmocTb KanMbpoBKM B npoLecce akcnnayaTauum —
OTCYTCTBYET;

+ Temnepartypa xpaHeHus: -30°C .. + 50°C.

TpeboBaHua kK cnocobam yrnpasneHns UHTepakTUBHbIMU MOAENS -
MMU:

*  noaaepxka 6-KoopaAnMHATHOro OTCNEXMBAHUS NOMOXEHNSA

yNpaBnsoLLnNX YCTPOWCTB B MPOCTPAHCTBE.
TpeboBaHusa K nporpaMMHOMY 06eCneYeHuIo:

* nogdepXka CUCTEMOW TPEKUHra onepauuoHHbIX CUCTEM:
Windows, Android;

* NpegocTaBfieHNe HeOorpaHM4eHHOW NO BPEMEHM MCMoNb30-
BaHWSA NPOCTOW (HEUCKIIOYUTESNBHON) NMULEH3UN Ha KOMMEp-
Yeckoe MUCMonb3oBaHME MPOrpaMMHOro obecnevyeHuss cu-
cTeMbl TpekuHra Ha oguH wnem ¢ OC Android (6eccpoyHas
nMueH3ns ) — 3 Wr.

Obwwe TpeboBaHus:

* Hanuyne MOOUIbHBLIX LWIEMOB BUPTYanbHOW peanbHOCTH
Oculus Go nnu aHanor — 3 wWr.;

* Hanuyme KOMMNnekTa NpPOBOAOB W 3apsaHbIX YCTPOWCTB AnNS
b6ecnepeboriHon paboThbl.

+ ®otorpammeTpuyeckoe M0O. MO gna obpaboTku n3obpaxeHun
1 onpeaeneHuns popmbl, pasmMepoB, NOSIOXKEHNS U UHBbIX XapaKkTe-
PUCTUK 06 LEKTOB Ha NIOCKOCTU UMK B NPOCTPAHCTBE. , 1 LWT.

+ Keagpokontep Mavic Air. KomnakTHbI KBagpoOKONTEpP C TPEXO-
ceBbiM cTabunusatopoM, kamepoin 4K, MakcumanbHON AanbHo-
CTbi0 Nepefayn He meHee 6 Km., 1 LwiT.

+ KBagpokontep DJI Tello. KBagpokonTep ¢ kamepon, Bec He 60-
nee 100 r B cbope ¢ nponennepom n kKaMepow; onTUYECKUI aat-
YMK ONpefeneHnst No3nLMm — Hanuyne; BO3MOXHOCTb yaanéH-
HOro NPOrpamMmMMpOBaHNS — Hanuuue., 3 WrT.

MeaunasoHa

+ ®oToannapat ¢ 06beKTMBOM. KonmyecTBo 3(h(PeKTUBHBIX NUKCE-
nen —He meHee 20 MnH., 1 wr.

+ Bupeokamepa. MnaHwert (gns obecneyeHns COBMECTUMOCTM C N
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C NMPpUMEpPHbIMK XapakTepUCTUKaMK:

AvaroHans/paspelueHuvie: He MeHee 2048x1536 nukcenen;
AunaroHarnb 9KpaHa: He MeHee 9.7",

BCTpoeHHas namaTb (ROM): He meHee 32 'B;
paspelleHune poTokamepbl: He meHee 8 Mn;

BecC: He bonee 510T;

BbicoTa: He 6onee 250 mm., 1 Wwr.

+ Kapta namsatu gna cdotoannapata/smgeokamepbl. O6bEM namsaTy
— He MeHee 64 6, knacc He Huxe 10., 2 wr.

+ WtaTtme. MakcumanbHas Harpyska: He 6osnee 5 Kr; MakcumarbHas
BblCOTa CbEMKM: He MeHee 148 cm, 1 wr.

NHdpopmaLMoHHO-MeTO4MYECKME YCNOBUA peanusaumm OCHOB-
HOW obpasoBaTenbHOW NporpaMmMbl OCHOBHOro obuiero obpasosa-
HMS (CMUCOK BHELUHMX METOA. MaTepuranos) (CCbINKM Ha 4oMN. maTe-
puanbsl — NponuCbIBaeM B Kencax).
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VII. - Cnucok ucmo4Hukos numepamyps!

. Anmasos, /.B. CO0pHMK KOHTPONbHbIX BONPOCOB MO AUCUMMIIN-
HaMm «AapodoTorpadums», «A3pocbémMKay, «AapoKocMuyeckme
meTtoabl cbémok» / N.B. Anmasos, A.E. AntbiHoB, M.H. CeBacTbs-
HoBa, A.®. CteueHko — M.: usg. MUNTAunK, 2006.— 35 c.
baesa, E.FO. O6wme Bonpockl NPOEKTUPOBAHNS U COCTaBNEHUS
KapT ANs CTYAEHTOB cneumanbHocTn «Kaptorpadums n reomH-
dopmatukar» / E.HO. bBaesa— M.: n3g. MUNIAukK, 2014. — 48 c.
MakapeHko, A.A. Y4yebHoe nocobue no KypcoBOMY NPOEKTMPO-
BaHWO No Kypcy «Obulereorpadguyeckune kaptol» / A.A. Maka-
peHko, B.C. Mouceesa, A.J1. CtenaH4yeHko nog obuwen pegakum-
en MakapeHko A.A.— M.: nsg. MUNT'AuK, 2014. —55 c.
Bepewaka, T.B. MeTtoanyeckoe nocobme no ncnosib3oBaHmto
TonorpadoU4ecknx KapT Ans OLEHKN 3KONTOrMYEeCKOro CocTos-
Husa Tepputopun / T.B. Bepewaka, Kavaes [.A.— M.: usg. MUU-
AuK, 2013.— 65 c.

Penbko, A.B. doTtorpaduryeckme npouecchl permctTpaunm nH-
dopmauun / A.B. Pegpko, KoHcTanTuHoBa E.B. — CI16.: u3g. No-
NMNTEXHUKA, 2005. —570 c.

KocuHos, A.l'. Teopua 1 npaktuka uudgposon obpaboTkun nso-
OpaxeHunn. ncTaHUMOHHOE 30HANPOBaAHME U reorpaduyeckme
MHOpMaLMOHHbIE cucTeMbl. YuebHoe nocobue / A.l'. KocuHos,
WN.K. Nlypbe nog pea. A.M.bepnsaHta — M.: nsa. HayyHeln mup,
2003.—168c.

PaavonokaunoHHble CUCTEMbl BO3AYLIHON pa3BefKku, Aewnd-
pUpPOBaHME paamosiokauMOHHbIX M3obpaxeHun / nog pea.
LWkoneHoro J1.A. — n3g. BBUA nm. npod. H.E. XXykosckoro,
2008.—530c.

Knenko, FO.IN. OcHoBbI KOCMMYECKOrO NpUpoaoBeaeHUs: y4eb-
Huk ans By3oB / KO.I. Knenko — M.: n3g. KaptreoueHtp — eo-
aesnspat, 1999. — 285 c.

NBaHoB, H.M. bBannucTtunka n HaBuraums KOCMUYECKUX annapa-
TOB: y4eOHMK ANns By30B — 2-e u3g., nepepab. n gon./ H.M./Ba-
HoB, J1.H. JIbicenko — M.: u3a. ipogpa, 2004. — 544 c.
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10.

11.

12.

13.

14,

15.

16.

1r.
18.

19.

Bepeuwaka, T.B. MeTogunueckoe nocobue no kypcy «3konorunye-
cKkoe kapTorpadgmpoBaHue» (nabopatopHble pabotsl) / T.B. Be-
pewakoBa, W.E. Kypbatosa — M.: nsg. MUUIAuK, 2012. — 29 c.
NBaHoB, A.I'. MeToanyeckne ykazaHus no BbINOMHEHUIO Nnabo-
paTopHbIX paboT no aucumnnuHe «Lundposas kaptorpadus».
Ana ctygeHToB 3 Kypca no HanpasfeHuo nogrotoBkn «Kapto-
rpagus n reomHgopmatuka» / A.l. MeaHos, C.A. Kpbinos, I'.U.
3arpebvH — M.: n3g. MUUTAunK, 2012. — 40 c.

NBaHoB, A.I'. ATnac kapTorpaduyecknux Npoekunin Ha KpynHble
pernoHbl Poccunckon ®enepauunn: y4ebHo-HarnsgHoe usga-
Hue / A.l'. UeaHos, .1. 3arpedbun — M.: n3g. MUUIAnK, 2012.
—19c.

MetenuH, A. 3D-mogenuposaHue B SketchUp 2015 — ot npo-
CTOro K crnoxxHomy. Camoyuntens / A. NetenuH — n3a. MK
Mpecc, 2015.— 370 c., ISBN: 978-5-97060-290-4.

BeicTpos, A.lO. lpuMeHeHne reonHOPMaLNOHHbIX TEXHOMO-
TMA B OONOMHUTENbHOM LUKONbHOM 0bpasoBaHuun. B cbopHuke:
konorus. dkoHomuka. MHdopmaTuka / A.KO. Beictpos, [.C.
Ny6HuH, C.C. INpyages, M.B. Augpees, [1.0. [lpbira, ¢.B. Lkypos,
tO.B. Konocos — PocTtoB-Ha-[loHy, 2016. — C. 42-47.
GISGeo — http://gisgeo.org/.

"'MC-Accoumnaunn — http://gisa.rul.

GIS-Lab — http://gis-lab.infol.

MNMopTan BHE3eMHbIX AaHHbIX — http://cartsrv.mexlab.ru/geopor
tal/#body=mercury&proj=sc&loc=%280.17578125%2C0%?29
&zoom=2.

OSM — http://www.openstreetmap.org/.

20.Bbbictpos, A.HO. MeokBaHTyM Tynkut. Metognyeckui
21. nHcTpymeHTapuin HacTasHuka / A.FO. Beictpos, — Mocksa, 2019.

—122 c.,ISBN 978-5-9909769-6-2.
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«[eoMHdoOpMaLNOHHbIE TEXHOOrMUY
ABTopsbl: beicTpoB A.HO., domuHbIx A.A.

CBOpHUK METOAMYECKMX MaTEPMATIOB.

PepakumoHHas rpynna:

MapuHa Pakoa, Makcum UHkuH, Cepren EpLuos,
NpuHa KysHeuoBa, AHTOH bbicTpoB, AHHa benoycosa,
Hukonan Ckupaa (odopmneHue)
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®oHp HoBbIX dopM
paseuTus obpazoBaHus
PLUS ULTRA | AAABLLIE TTPEAEAA

www.roskvantorium.ru/fond


http://www.roskvantorium.ru/fond

	Оглавление
	I. Пояснительная записка
	Функциональное предназначение программы: проектная.
	Актуальность и отличительные особенности программы
	Формы занятий:
	Методы, используемые на занятиях:
	Цели и задачи реализации основной образовательной про- граммы основного общего образования
	Задачи:
	Принципы и подходы к формированию образовательной программы основного общего образования
	Подходы к формированию программы:
	Общие положения
	Структура планируемых результатов
	Личностные результаты
	Метапредметные результаты
	Предметные результаты
	Система оценки достижения планируемых результатов освоения основной образовательной программы основного общего образования
	Формы проверки результатов:
	Формы подведения итогов:

	II. Примерное учебно-тематическое планирование
	Общие положения
	Основное содержание учебных предметов на уровне основ- ного общего образования

	III. Содержание курса
	Основные разделы программы учебного курса
	2. Урок работы с ГЛОНАСС.
	4. Устройство и применение беспилотников.
	5. Основы съёмки с беспилотников.
	7. Сбор геоданных.
	8. Обработка и анализ геоданных.
	11. Прототипирование.
	12. Построение пространственных сцен.
	13. Подготовка презентаций.
	14. Защита проектов.

	IV. Тематическое планирование
	Кейс 1. Современные карты, или Как описать Землю?
	Кейс 2. Глобальное позиционирование
	Кейс 3.1. Аэрофотосъёмка. «Для чего на самом деле нужен беспилотный летательный аппарат?».
	Кейс 3.2. Изменение среды вокруг школы.

	VI. Материально-технические условия реализации основной образовательной
	Список оборудования
	Урок технологии

	VII. Список источников литературы

