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[MosicHUTeNbHaA 3anucKa

Mporpamma «I"eonH(OpMaLMOHHbIE TEXHOMOMMM» 1 4ac B Hefento, 34 yaca B rog,.
CocTaB/ieHa Ha OCHOBaHWK:
- 3akoHa Poccuiickoin depepauun «O6 obpasoBaHuny B Poccuiickoin ®efepauum» ot 29.12.2012
rogaNe 273;
-KoHuenuun npenosaBaHus npeaMeTHOW o6nactu «TexHomorns»
B 00pasoBaTe/ibHbIX OpraHusauusx Poccuiickoi  degepaumu, peansyowmx OCHOBHbIE
o6LLeobpa3oBaTefibHbIe NPOrpaMMbl»;
- PacnopsxeHus MuHuctepctea npocseweHns PP ot 01.03.2019 r Ne P-23 «MeToguueckue
peKOMeHZauuM Mo CO3[4aHMI0  MECT A1 pean3auuy  OCHOBHbIX W [AOMOSHUTENbHbIX
06LeobpasoBaTeNibHbIX  MporpaMM  LM(POBOro, ecTeCTBEHHOHAYYHOro, TEXHUYECKOro U
ryMaHUTapHoOro npoduneid B 06pa3oBaTe/lbHbIX OpraHv3aumsaX, pacrnofioXXeHHbIX B CebCKOWA
MECTHOCTM W Ma/blIX ropojax, W AUCTaHUMOHHBIX MporpaMM 00y4eHus onpefenéHHbIX
KaTeropuii obyvaroLmxcs, B TOM Yumcie Ha 6ase CeTeBOro B3anMOLeNCTBUSA»;
- MNpukaza MOH n MIT KK Ne36loT 05.02.2019r. «O BHeCEHUN W3MEHEHWUI B MpUKas
MUHUCTEPCTBA 06pa3oBaHuns, HayKu U MONOAEXHON NONUTUKM OT 28 oKTA6ps 2018 r. Ne3840
«06 yTBEPXAeHUN Komnsekca mep, KoHuenumu no peanvsaumm Meponpustna efepasibHoro
npoekta «CoBpeMeHHasd LLUKOMa» MO OOHOBNEHMIO MaTepuasibHO TeXHMYecKoW 6asbl Ans
(hopMMpOBaHKS y 06YYarOLLMXCSH COBPEMEHHbBIX TEXHOMOMMYECKMNX U TYMAHUTAPHbIX HaBbIKOB».
Paboyas nporpamma Kypca paspabotaHa Ha OCHOBaHWM Nporpamm TexHonapka «KBaHTOpUYM»
n  chopmmpoBaTb Yy 0Oy4YatOLLMXCA YCTOMUMBYKO CBA3b MEXAY WH(OPMaLUOHHBIM 1
TEXHOMOMMYECKMM HanpaB/eHUsS MU Ha OCHOBE peasibHbIX MPOCTPAHCTBEHHBIX gaHHbIX, TaKKX
KaK a3pooTOCbEMKA, KOCMUYeCKasd CbEMKA, BEKTOPHble KapTbl W Ap. 3TO MNO3BOUT
06yyaroLMMCs NONYYUTb 3HAHUA MO UCMOMb30BAHWUIO TeOUH(OPMALMOHHBIX UHCTPYMEHTOB U
MPOCTPAHCTBEHHbIX AaHHbIX A1 MOHUMaHUS U U3YYeHUSs OCHOB YCTPOMCTBA OKPYXKAtOLLEro
MMpa 1 NpUpPoOAHbIX fBMeHNA. OByyvatoLmecs CMOryT pean3oBbiBaTb KOMaHAHble NPOeKTbl B
chepe mcCnefoBaHNA OKPYXKAKOLEro Mupa, HayaTb MCMOMb30BaTb B MOBCEAHEBHON YKM3HU
HaBWraUNOHHbIE CEPBUCbI, KOCMUYECKME CHUMKM, 3NEKTPOHHbIE KapTbl, COOMpaTh faHHble 06
06beKTax Ha MeCcTHOCTW, co3faBaTb 3D-06beKTbl MECTHOCTU (KaK OTAe/IbHble 3[aHus, Tak U
Lie/ble ropofa) U MHOroe fpyroe.

Knaccugunkaums nporpaMmmbl: TeEXHUYECKas.

HanpaBneHHOCTb  06pa3oBaTe/NlbHO  MporpamMmbl:  00pa3oBaTe/fbHas  nporpamma

«["eOMH(OPMaLMOHHbIE TEXHONMOrMU» ABNAETCA 00LLe0bpa3oBaTe/lbHON NporpamMmMon Mo
npeaMeTHOM 061acTN « TEXHONOrUs».



dDYHKUMNOHaNBHOE NpefHa3HaYeHne NPorpaMMbl: NPOEKTHas.
dopma opraHusaLum: rpynnosas.
AKTYya/IbHOCTb 1 OT/INUYMTENIbHbIE 0COGEHHOCTM MPOrpammbl

HoBM3HA nNporpamMMbl 3aK/OYaeTC B CO3AaHWM YHUKanbHO 06pa3oBaTesibHOM  Ccpefbl,
(hopmumpytoLLieli MPOEKTHOE MbiLLIEHWE 06YYatoLLMXCS 3a CYET TPAHCNALMM NPOEKTHOMO Crnocoba

[EeATENbHOCTU B PaMKaX PeLIEHNA KOHKPETHbIX I'IpO6.I'I€MHbIX cmyau,mf/'l.

AKTYya/lbHOCTb NPOrpaMmbl 06YCNOBMEHa TeM, YTO paboTa Haj 3afa4yamMn B pamMKax MPOEKTHON
[esTeNbHOCTU (HOPMMPYET HOBbIV TUM OTHOLLEHWS! B paMKax CUCTEMbI «Npupoaa — 06LLECTBO
— UYenoBeK — TEXHOMOrMK», ONpeaenstolmMii 0653aTeNbHOCTb 3KOMOMMYECKO HOPMUPOBKM
NpW opraHu3auuy N6oli AesSTeNbHOCTM, 4YTO SIBMISETCA MepBbIM LLAroM K (OpMMPOBaHUIO

«MOKONEHUS Pa3BUTUS», IBNSIOLLETOCS TPEHAO0M Pa3BUTMS COBPEMEHHOTO 06LLIECTBA.

Mporpamma npeanonaraetT GopMUpOBaHUE Y 06YYAIOLLMXCA MPEACTaBNEHWUIA O TEHAEHUUSX B
Pa3BUTUN TEXHWUYECKO Chepbl. HOBbI TEXHO-MPOMBILLEHHBIV YKNaa He MOXKET GbITb MOJOXEH
B (hopmart 06LLeCcTBa Pa3BUTUS TONbKO Ha OCHOBAHUM HOBW3HbI (I3MUECKUX MPUHLMMNOB, HOBbIX
TEXHUYECKNX PELUEHNIA 1 KNacTePHbIX CXEM B3aMMOAEICTBMS Ha MOCTUHAYCTPUANbHOM 3Tane
PasBMTUS COLIMYMa, a UAEs PasBUTMS O6LLECTBA HEMPEIOXKHO BK/HOUYAET B Ce6s TEHAEHLMIO K

0BPETEHNIO COHAMNPaBNEHHOCTM aHTPOMOreHHbIX (DAaKTOPOB, 3aKOHOB pPasBUTUS Guochepbl W
KY/IbTYPHOTO PasBuUTHS.

Meparornyeckasi LiesIecoo6pasHOCTb 3TOM NPOrpaMMbl 3aK/HOYaeTCs B TOM, YTO OHa SIB/SETCA
LIeNOCTHOI 1 HEMpepbIBHOI B TeYeHMe BCEro NpoLiecca 06yUYeHNs U NO3BONSET 06ydatoLLeMycs
llar 3a LUaroM packpbiBaTb B Ce6e TBOPYECKME BO3MOXHOCTM W CaMOPEean30BbIBATHCS B
COBPEMEHHOM MMpe. B mnpolecce M3yyeHUs OKPYXKAKOLLEro Mupa obydarolimecs nosyyart

[0MN0/IHNTENbHOe 06pa3oBaHKe B 061aCTN MHOPMATHKK, reorpadum, MaTeMaTuKn n usmku.

OTANUYNTENBbHOM OCOBEHHOCTLIO JaHHOM NMPOrpamMmMbl OT YXKe CYLLECTBYHOLLMX 06pa3oBaTebHbIX
nporpaMMm BnsSieTCA €€ HanpaBNeHHOCTb Ha pas3BuMTUe 00yyatowmxcs B MPOEKTHOWA
[leATeNbHOCTN coBpeMeHHbIMU MeTognkamn TPU3 m SCRUM ¢ nomowpblo COBpPEMEHHbIX

TeXHONoruin n 06opyLoBaHus.

BospacT obyyaromxca: 12-16 ner.
Cpoku peanusaLmmn nporpamMmmbl: 34 4acos.
HanonHaemocTb rpynn: 15 yenoBsek.

PeXXnM 3aHATWIA: MO 14acy B Hefento.




dopMbl 3aHATUIA:
- paboTa Haf, peLLeHneM Keiicos;
- NabopaTopHO-NpPaKTUYECKNe paboThl;
- NeKumu;
- MacTep-Knaccsl;
- 3aHATUSA-COPEBHOBAHNS;
- 3KCKypCcuu;
- NPOEKTHbIE CECCUM.
MeTofbl, UCMOJIb3yeMble Ha 3aHATUSAX:

- npakTnyeckume (YnpaxkHeHus, 3afaum);

- C/IOBECHbIe (pacckas, 6ecefja, MHCTPYKTaXK, YTEHUE CNPABOYHOW IUTepaTypbl);

- HarnsgHble (4EMOHCTpauma MybTUMELNAHBIX Npe3eHTaumia, hoTorpagum);

- npo6siemHble (MeToAbl MPOBAEMHOr0 M3N0XKEHNA) — OO6yyvatoLMMes [aéTca YacTb
rOTOBOrO 3HaHMSA;

- 3BPUCTMYECKME (YACTUYHO-NMOMCKOBbIE) — O00Oy4aroLmmca npefocTasBnseTca 60/bLuas
BO3MOXXHOCTb BbI60pa BapuaHTOB;

- nccnefoBaTe/ibCKmMe — 06yyaroLLMecs camm OTKPbHOAKT U UCCMEAYHOT 3HaHWS,

- WNIOCTPATUBHO-00BACHUTENBHbIE;

PENPOAYKTUBHbIE;

- KOHKpeTHble 1 abCTpakTHble, CWHTE3 W aHaiu3, CpaBHeHWe, 0006LLeHNe,
abcTparnpoBaHuve, Knaccudgukaumsa, cuctemMatmsaums, T. €. MeToAbl KaK MbICUTENbHbIE
onepauuu;

- WHAYKTUBHbIE, fieflyKTUBHbIE.

111 Llenn n 3agaum peanusaumy OCHOBHOWN 06pa3oBaTefibHOM Nporpammbl OCHOBHOIO

o6Lero obpasoBaHus

Llenb: BOBfieveHMe 0O6y4YarlOWMXCA B MPOEKTHYHD [AeATeNbHOCTb, pa3paboTka Hay4yHo-
1cCneoBaTeNlbCKNX U MHXXEHEPHbIX NMPOEKTOB.

3agauu:

obyyvatoLme:

. nprobpeTeHne 1 yraybaeHne 3HaHUIA OCHOB NPOEKTUPOBaHUA U YNpaBieHUs MPOEKTaMu;

. 03HaKOM/IEHMe C MeToAaMm 1 Npuémamm cbopa 1 aHasm3a MHhopMaLmm;

. 06yyeHVe MPOBeAEHNIO UCCNeA0BaHUIA, NpPe3eHTaUMi U MeXNPeAMETHON NO3ULMOHHON

KOMMYHMKaUuK;

06yueHve paboTe Ha CNeLuan3upoBaHHOM 060PYA0BaHIUM 1 B MPOrPaMMHbIX CPeaax;



. 3HaKOMCTBO C  XapA-KOMMNETeHUMsAMU  (FreoMH(MOPMALMOHHBIMU),  MO3BOMSHOLMMM
MPUMEHSTb TEOPETUYECKNE 3HAHWS Ha MPaKTUKe B COOTBETCTBUM C COBPEMEHHbLIM YPOBHEM

pasBUTUA TEXHOSOT WA,

passuBatoLue:

. (hopMmMpoBaHMe NHTepeca K 0CHOBaM M3006peTaTe/IbCKOW AeSTENbHOCTHY;

. pa3BMTME TBOPYECKMX CMNOCOOHOCTEN M KPEAaTUBHOIO MbILLEHNS;

. npuobpeTeHne onbiTa Ucnonb3oBaHns TPU3 npy hopmmnpoBaHnM COGCTBEHHBIX Nei 1
PELLEHNIA;

. (hopMMpoBaHMe MOHMMaHWA MPAMOA M 06paTHOM CBA3W NPOeKTa W Cpeabl ero

peanunsaumn, 3a10)KeHNe OCHOB COLMA/IbHON 1 3KOMOMMYECKO OTBETCTBEHHOCTH;
. pasBUTKE reonpPOCTPAHCTBEHHOTO MbILLINEHUS;

. pasBUTME CO(T-KOMMNETEHUMIA, HEOOXOAUMBIX A/ YCnewHoW paboTbl BHe 3aBUCMMOCTU
OT Bbl6paHHOM npoeccuu.

BOCMNTATE/bHbIE:
. (hopmMmMpoBaHMe NPOEKTHOrO MUPOBO33PEHMS 11 TBOPUECKOTO MbILLNEHWS;
. (hopmMMpOBaHME MMUPOBO33PEHNS MO KOMMIEKCHOM OLEHKE OKPY)KAHLLEro Mupa,

Hanpas/IeHHON Ha ero No3MTUBHOE U3MEHEHME;

. BOCNWUTaHWE COOCTBEHHOM MO3NLUMM MO OTHOLIEHWUIO K [eATENbHOCTU W YMeHMe
COMoCTaBNATb €€ C APYrMMy No3NLUAMU B KOHCTPYKTUBHOM [Masore;

. BOCNUTaHWE Ky/bTypbl pab0oTbl B KOMaHZE.

11.2. MpUHLMNLI 1 NOAX0Abl K (hOPMMPOBaHMIO 06pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOIO
obLero obpaszoBaHus

[Nporpamma peannsyetcs:

- B HernpepbIBHO-06pa3oBaTe/ibHON LeATeNIbHOCTIN, COBMECTHOM AeATeNIbHOCTM, OCYLLECTB/ISEMOiA
B XOLe PEeXMMHbIX MOMEHTOB, rfe O6y4arolMinca OcBavBaeT, 3aKpennseT n anpooupyet
MOSly4YeHHbIe YMEHWS;

- B CamOCTOSTENIbHOW [esTeNbHOCTM obyvatowmxcs, rae obyuvatowmiics MOXeT BblOpaThb
[eATeNIbHOCTb MO  MHTepecaM, B3aMMOLENCTBOBAaTb CO CBEPCTHMKAMM Ha PaBHOMPaBHbIX
No3nLKMSX, peLlaTb NPo6aeMHble CUTyaummn 1 ap.;

- BO B3aMIMOJENCTBUM C CEMbAMU [ETE.

MporpaMmMa MOXeT KOPPEKTUPOBATLCA B CBA3W C U3MEHEHUAMMU:

- HOPMaTVBHO-NPaBOBOIA 6a3bl JOLLIKO/IbLHOrO 06pa30BaHus;

- BUAOBOWM CTPYKTYpbI rpynm;

- 06pa3oBaTe/IbHOro 3anpoca poanTenei.

Moaxoabl K hopMUPOBaHUMIO MPOrpaMMmbl:




- JINYHOCTHO-OPVMEHTMPOBAHHbINA. OpraHusayns 06pa30oBaTe/lbHOMO Mpouecca € y4éTom
rNIaBHOro KpUTepus 3heKTUBHOCTM 06yHatoLerocs — ero IMYHOCTU. MexaHu3m — co3faHuve
YCNOBUIA N8 PasBUTUS JIMYHOCTM Ha OCHOBE M3Y4YeHUs CrocOBHOCTEe o6ydarouierocs, ero
MHTEPecoB, CKIIOHHOCTEN.
- [esATenbHOCTHbIN. OpraHu3aumus AesTeNlbHOCTM B 06LWEM KOHTeKCTe 06pa3oBaTe/ibHOro
npotecca.
- LUeHHoCcTHbIA. OpraHusaums pasBuMTMS W BOCMUTAHUA Ha OCHOBE O0OLLEYe/IOBEYECKUX
LIeHHOCTeM, a TaK)Ke 3TUYECKMX, HPaBCTBEHHBIX U T. [,

KOMNETEHTHOCTHbIA.  POpMMpPOBaHME  FOTOBHOCTM  OOYYatOLIMXCH  CaMOCTOSITE/IbHO
AEeNCTBOBAaTb B XO/€ PeLLeHNs aKTyabHbIX 3a4au.
- CucTeMHbIi. MeToA0nornyeckoe HarpaeieHne, B OCHOBE KOTOPOrO SIEKUT pPacCMOTPEHMe
06yuyatoLLerocs Kak LiefloOCTHOFO MHOXKECTBa 3/1EMEHTOB M3 OTHOLUEHWI U pasfIMyHbIX CBA3EN

MeXay HUMN,

- Onanornyeckuidi. OpraHm3saums npouecca ¢ Y46TOM NpUHLUMNAG Auanora, Cy6beKT-CyObeKTHbIX
OTHOLLEHWIA.

- [Mpob6nemHbiii. PopmMMpoBaHMe MPOrpammbl C MO3ULMIA  KOMMNIEKCHOrO U MOAYNbHOro
npeacTaBneHns eé CTPYKTYPbl KaK CUCTeMbl MOANPOrpaMm no o6pasoBaTe/ibHbIM 061acTiM U
AETCKUM BUAAM AeATENbHOCTM, CNOCO6CTBYHOLWMM LIENEBLIM OPUEHTMPAM Pa3BUTUS.

- KynbTyponorunyeckuidi. OpraHusayms npouecca ¢ y46ToM MoTeHUMana KynbTypocoobpasHoro
COZiepXXaHns JOLKOMIbHOro 06pa3oBaHms.

1.2. MnaHupyemble pe3y/nbTaTbl OCBOEHUS 0Oy4YalOLMMUCA OCHOBHOW 06pa3oBaTesibHOM

nporpamMMbl OCHOBHOro 06Lero o06pas3oBaHus (06s3aTe/IbHO MPOBEPUTL pa3bueHne Mo
NMYHOCTHbLIM, MPEeAMETHbIM U T. 4.)

1.2.1. O6uwue NonoxeHms

Mporpamma [aét o6yvaroWwmMmMcs BO3MOXKHOCTb MOrpy3nTbCs BO BCE MHOroobpasue
MPOCTPAHCTBEHHbIX  (FeOMH(OPMALMOHHBIX)  TeXHOMOrMn.  Tporpamma  3HAKOMUT
06yyaroLmxca ¢ reoMHPOPMaLMOHHbIMU CUCTEMAMU N C Pa3TNYHBIMU BUAAMU TE0AAHHBIX,
Mo3BO/ISIET NOMY4YUTb 6a30Bble KOMMETEHLUMU MO COOPY AaHHbIX M OCBOUTb MEPBUYHbIE
HaBbIKW1 PaboTbl C fJaHHbIMKW. [10y4YeHHble KOMMETEHL N 1 3HAHUA MO3BONAT 00yyatoLLMMCA
NMPUMEHUTb MUX MOYTU B /IKOO0OM Harpas/fEHUN COBPEMEHHOTO pbiHKa. OCBOMB Mporpammy,
obyyarouimecs CMOryT BblOpaTb Hambosiee WHTEPECHYH A1 HUX TEXHONOrMYeCcKyHo
Hanpas/IeHHOCTb, KOTOPOI OHW ByAyT 06yyaTbCcs B pamKax yriy6/1éHHOro Moay s.

MporpamMma 3aTparvmBaeT Takue Tembl, KakK: «OCHOBblI paboTbl C MPOCTPAHCTBEHHbLIMM
JaHHBLIMW», «OpreHTpoBaHWe Ha MECTHOCTU», «OCHOBbI (hoTorpagpumn»,

«CaMOCTOsATeNbHbIA  CO0P [AaHHbIX», «3D-MoagennpoBaHMe MECTHOCTU WU OOBLEKTOB



MeCTHOCTU», «I"eomH(opmaunoHHble cuctembl (MNC)», «Busyanunsaums n npefcraBnieHune
pe3ynbTaToB».

B ocHoBe pa3paboTaHHON nporpamMmmMbl NEXUT MeTOANYECKUA WHCTPYMEHTapuil
(befepanbHOro ThbroTOpa bbicTpoBa AHTOHa HOpbeBuya «CeTb [AETCKMX TEeXHOMapKoB
“KBaHTOpUyMm”. BBOAHbIN MOAY/b».

lMporpamMma OpveHTUpOBaHa Ha [AOMNOMHWUTENbHOE 06pa3oBaHMe  00y4aroLLMXCA
LLIKO/IbHOI 0 BO3pacTa / Knacca.

MakcurmasibHoe KOIMYecTBO 00yYaroLmXcs B rpynne — 15 yefioBek.

1.2.2. CTpyKTypa nnaHMpyemMbIxX pesynbLTaToB
MnaHvpyemble pe3ynbTaTbl OMUPAKOTCA Ha BeAylMe LeneBble YCTaHOBKW, OTpaxaroLive
OCHOBHOM, CYLHOCTHbIA BKMaf KaxoW MW3y4aeMol nporpaMMbl B PasBUTME JIMYHOCTW,
06yyatoLLMXCs, UX CNOCOBHOCTEN.
B cTpyKType nnaHnpyembix pe3y/ibTaToB BbIAENATCA CNeayroLme rpynnbl:
1. JINYHOCTHble pe3ynbTaTbl OCBOEHMSI OCHOBHOM  06pa3oBaTe/lbHOM  Mporpammbl
npefcTaBneHbl B COOTBETCTBUN C rPYNMoi IMYHOCTHBIX Pe3y/bTaTos.
2. MeTanpegmeTHble pe3y/nbTaTbl OCBOEHMS OCHOBHOW 06pa3oBaTeflbHON MporpaMmbl
npefcTaBneHbl B COOTBETCTBUM C NOArPYNnaMn YHUBepCa/bHbIX YUYeOHbIX AeACTBUNA.
3. MpeameTHble pe3ynbTaTbl OCBOEHMS  OCHOBHOM  06pa3oBaTeNbHO  NpOrpammbl
npeLcTaBeHbl B COOTBETCTBMM C rpynnamun pesynibTatoB y4ebHOro npeamera.
1.2.3. JINYHOCTHbIe pe3ynbTathl
MporpammHble TpeboBaHUsA KYPOBHIO BOCMUTAHHOCTW (IMYHOCTHbIE pe3yibTaThl):
- C(HOPMMPOBAHHOCTb BHYTPEHHE Mo3unLMM 00yYatoLLerocs, 3MOLMOHA/IbHO-MOTOXKUTE/IbHOE
OTHOLLIEHMEe 00yyatoLLerocs K LWKose, opueHTaums Ha no3HaHne HOBOrO;
- OpvieHTaums Ha obpasel, MoBeAEHUS «XOPOLLEr0 YUYEHNKa,
- C(hOPMMPOBAHHOCTb CaMOOLIEHKW, BK/IHOYas OCO3HaHME CBOMX BO3MOXHOCTEW B YYeHUW,
CNOCOBHOCTN afeKBaTHO CyAUTb O MPUYMHAX CBOEro Yycrexa/Heycrnexa B Y4YeHUW; YMeHue
BUZETb CBOW JOCTOMHCTBA U HEAOCTATKN, YBaXKaTb Ce0A U BEPUTL B YCMEX;
- C(hOPMUPOBAHHOCTb MOTMBALMN K YHEBHOIN AeATe/IbHOCTY;
- 3HaHWe MOpPaTbHbIX HOPM W  CHOPMUPOBAHHOCTb  MOPASIbHO-3TUYECKUX  CYXKAEHWNA,
CMOCOOHOCTb K PeLleHnIo MOpasibHbIX MPOo6/eM Ha OCHOBE KOOPAMHALUMM Pas3/INYHbIX TOYEK
3peHus;, CNOoCOBHOCTb K OLEHKE CBOMX MOCTYMNKOB W AENCTBWIA APYTUX NIOLEIA C TOUKU 3pEHUs
co6M0AeHNA/HapYLLEHNS MOPa/lbHON HOPMBI.
MporpammHble TpeboBaHUA KYPOBHIO Pa3BUTUA:

- ChOpMMPOBAHHOCTb MPOCTPAHCTBEHHOIO MbILL/IEHUS, YMEHWE BUAETb O06LEM B MIOCKMX
npegmeTax;



- YMeHue 06pabaTbiBaTb M CUCTEMATU3NMPOBATb 60/MbLLIOE KOMMYECTBO MHDOPMALN;

- C(hOpMMPOBAHHOCTb KPEAaTUBHOIO MbILLIEHUS, MOHUMaHWe MPUHLMMNOB CO34aHus HOBOTO
MPoAyKTa;

- C(hOPMMPOBAHHOCTb YCUAUMBOCTUN, MHOr03a4a4HOCTH;

- C(hOPMUPOBAHHOCTb CaMOCTOATE/ILHOIO MOAXOAA K BbIMOMHEHWIO Pa3/IMYHbIX 334ady, YMeHue
paboTaTtb B KOMaHAe, yMeHVe NpaBu/bHO AeNernpoBath 3aaqu.

1.2.4. MeTanpegmeTHble pesynbTarhbl

Meorpadus

BbINYCKHMK HayunTCA:

. BblGUpPaTb  MCTOYHUKM reorpauyeckon  MHhopMaumm (kapTorpadmueckue,
CTaTUCTUYECKME, TEKCTOBble, BUAEO- M (POTOM306pPKEHUS, KOMMbIOTEPHblE 6a3bl AaHHbIX),
afleKBaTHble peLlaeMbIM 3afadvam;

. OpVEHTMPOBATLCA B WMCTOYHMKAxX reorpauueckoin MHQopmaumm (kapTorpadguyeckue,
CTaTUCTUYECKME, TEKCTOBble, BUAEO- M (POTOU300pPaKEHUS, KOMMbIOTEPHbIE 6a3bl AaHHbIX):
Haxo4uTb U U3BMIEKaTb HEOOXOAMMYHO MHDOPMaLMIO; ONpPeaensTb U CPpaBHMBATb KaueCTBEHHbIE
M KONWYECTBEHHbIE MOKa3aTe/Nu, XapakTepusylowme reorpauyeckne 06beKTbl, MPOLEecChl U
AIB/IEHUSA, VX MOMOXEHWe B MPOCTPAHCTBE MO reorpauyeckum Kaptam pasHoro cofepXaHus v
OPYTUM  UCTOYHMKAM; BbISIBNATL  HEAOCTAlOWY0,  B3avMOLOMONHAKLWY  U/nm
MPOTUBOPEYUMBYIO FeorpafnyecKyo NHHOPMaLMIo, NPeACTaB/IEHHYIO B OAHOM WM HECKONbKUX
NCTOYHUNKAX;

. NpeacTaBnATb B pas3MyHbIX  (popmMax (B BUAEKAPTHI, Tabnuubl, rpaguka,

reorpayMyeckoro OnucaHus) reorpauyeckyto MHGopMaLmio, HeobXoAUMYK ANS peLleHus
y4ebHbIX 1 NPaKTUKO-O0PUEHTUPOBaHHbIX 3a4ay.

BbINYCKHMK MNONYUYNT BO3SMOXKHOCTb HayuUTbCS:
. MOAENMPOoBaThb reorpauyeckmne 06beKTbI U ABNEHNS;
. NpMBOANTL MPUMEPbLI  MPaKTUYECKOro MCMOo/b30BaHUAreorpagmyeckmx 3HaHWI B
Pa3INYHbIX 061aCTAX AeATENIbHOCTN.
MaTtemaTtunka
CTaTuCTMKa 1 TEOPUSi BEPOSTHOCTEN
BbINYCKHMK Hay4unTCH:
. NnpeacTaBNATb AaHHbIE B BUAe Tabnu, auarpamm;
4ynTaTh MH(OPMaLMIO, NPEACTaB/IEHHYIO B BUAe Tabnuubl, AuarpaMmbl.

B noBcejHEBHOW XXM3HW W NPU M3YYeHUN ApYTUX NPeAMETOB BbIMYCKHUK CMOXET:



. 13BNeKaTb, MHTEPNPeTUPOBaTh M NPeobpas3oBbiBaTh MH(OPMALIO, NPELCTABNEHHYIO B
Tabnmuax u Ha guarpammax, OTPaXkatoLLyr0 CBOMCTBA U XapaKTePUCTUKIN pPeasibHbIX NMPOLLEeCCoB U
ABNEHUIA.

HarnagHasa reomeTpus

"eomeTpuyeckme urypsl

BbINyCKHUK HayuunTCA:

onepupoBaTb Ha 6a30BOM YPOBHE MOHATMAMU: (DUrypa, TOYKa, OTPe30K, NpsiMast, /yu,
NIOMaHas, yYros, MHOTrOYrONbHUK, TPEYroNbHUK M YeTbIPEXYTObHUK, NPAMOYTO/bHUK 1 KBaapaT,
OKPY>XHOCTb M Kpyr, MpsMOYroNbHbIA Napannenenunes, Ky6, wap. V3o6paxaTb M3y4vaemble
(Mrypbl OT PyKu 1 C MOMOLLbHO IMHEAKMN 1 LMPKY .
B NOBCEAHEBHOW XM3HM 1 MPU U3YYeHUN APYTUX NPEAMETOB BbIMYCKHUK CMOXET:

. peLaTb NPaKTUYECKMe 334a4M C NPUMEHEHVEM MPOCTERLLIMX CBOWCTB (uryp.
N3mepeHns 1 BbluMCNEHUS

BbINYyCKHWK HayumnTCs:

BbINOMHATL U3MePeHWe A/IMH, PaCCTOAHUIA, BEIMYUH YI10B C NMOMOLLBIO WHCTPYMEHTOB
A9 U3MEPEHWIA AJINH 1 YTO0B.
Pusnka
BbINYCKHUK Hay4mnTCS:
. cobntogatb npasuia 6e30MacHOCTM M OXpaHbl Tpyda npu paboTe ¢ y4yebHbIM W
nabopaTopHbIM 060pYyA0BaHMEM;
. NOHMMaTb NPUHLMNbI AeACTBMA MalnH, NPUGOPOB N TEXHUYECKMX YCTPOWCTB, YCNOBUS
nx 6e30MnacHoro UCrosib30BaHWs B NOBCEAHEBHOMN YKN3HMW,
. MCNONb30BaTb MNPV BbIMOSHEHUM YUYEeOHbIX 33fa4 Hay4HO-MONYNAPHYHO NUTEPaTypy o
(hM3MYECKNX SABNEHUAX, CNPABOYHbIE MaTepUasibl, PECYPCbl MHTEPHETA.,
MHopmaTnka
BbINYCKHWK HayumnTCs:
. pasnmyaTb BUAbI MH(OPMaLMK No cnocobam eé BOCMPUATUA Ye/IOBEKOM 1 MO crocobam
eé npefCcTaB/eHNs Ha MaTepuasibHbIX HOCUTENSX;
. NPUBOAWUTL  NPUMePbl  MH(OPMAaLMOHHBIX MpoLeccoB  (MPOLLECCOB, CBA3aHHbLIX C
XpaHeHuneM, npeobpasoBaHVeM 1 Nepeaayeit faHHbIX) B XXMBOW MPUPOAE N TEXHUKE;

. KnaccuguumposaTs cpeactsa VIKT B COOTBETCTBUM C KPYTOM BbIMOJTHAEMbIX 3a8au.

MaTemaTnyecKme 0CHOBbI MHPOPMATUKN

BbINYCKHUK NO/TYYUT BO3MOXKHOCTb:




. MO3HaKOMMUTLCA C NpUMepaMu  MaTemMaTUYecKMX MOofeNnem W UCNo/b30BaHWEM
KOMMbIOTEPOB MPY UX aHaIn3e; NMOHATb CXOACTBA U Pa3/iMums MeXay MaTeMaTUyYeCcKon MOAeNbio
06beKTa M ero HaTypHOW MOAE/blo, MeXAy MaTeMaTU4ecKO MOfenbi 00beKTa/sBneHust u
C/NIOBECHbLIM OMUCaHNEM.
icnonb3oBaHWe NporpamMmmHbIX CUCTEM 1 CEPBUCOB
BbINYCKHMK HayunTCA:

KnaccuuumposaTtb (aisibl Mo TUNY Y UHLIM MapameTpam;
. BbINO/IHATL OCHOBHblE OMepauun C (hailnamm (Co3fasaTtb, COXPaHATb, PeAakTMpoBath,
yLaNsTh, apXMBMPOBATb, «PacnakoBbIBaTb» apXMBHbIEe (aisibl).
BbInyCcKHUK oBnageet (Kak pe3y/nbTaT NPpUMeHeHNs NporpaMMHbIX CUCTEM U UHTEPHET-CEPBUCOB
B JaHHOM Kypce 1 BO BCEM 06pa3oBaTe/lbHOM NpoLecce):
. HaBblkaMW paboTbl C KOMNbIOTEPOM; 3HAHUAMU, YMEHUAMMN U HaBbIKaMu, 4OCTATOYHbLIMU
ANa paboTbl C PasNYHLIMKU BMAAMW NPOTPaMMHBIX CUCTEM WM UHTEPHET-CepBUCOB ((haiinoBble
MeHe[Kepbl, TEKCTOBbIE PefaKTopbl, 3/1eKTPOHHbIe TabnuLbl, 6pay3epbl, MOUCKOBbIE CUCTEMBI,
C/I0Bapw, 3NEKTPOHHbIE 3HUMKIIONEANN); YMEHMEM OMUCLIBATbL paboTy 3TUX CUCTEM U CEPBMCOB
C UCMNOJIb30BaHMEM COOTBETCTBYIOLLEN TEPMUHOMNOINN;
. pasIMyHbIMK (hopMamu NpeacTaBneHnst AaHHbIX (Tabnuubl, Auarpammbl, rpaginkm u T.
L);

MO3HAaKOMUTCA C MPOrpaMMHbIMW  CpeacTBamu AN paboTbl C  ayAmoBU3YyasibHbIMU
[AaHHbIMY U COOTBETCTBYHOLLMM MOHATUAHLIM annaparom.
BbINYCKHUK NONYYNUT BO3MOXHOCTb (B JaHHOM KYPCe U MHOW YUYe6HON AeATeNIlbHOCTI):

NPakTUKOBaTbCA B WCMO/b30BAHNUN OCHOBHbLIX BWAOB MPUKNAAHONO MPOrpaMMHOro
obecneyeHns (pefakTopbl TEKCTOB, 3/1IEKTPOHHbIE TabNMLbl, 6pay3epbl 1 4p.);
. MO3HaKOMUTLCA C NpUMEpPamMn KCMo/b30BaHUA MaTemMaTM4eCKoro MOJeNMpoBaHNA B
COBPEMEHHOM MUPE;
. MO3HaKOMUTLCS C MOCTaHOBKO BOMpOCa O TOM, HAaCKONbKO [OCTOBEpHa MonyYeHHas
NH(opMaLMA, MOAKPenseHa M OHa [oKasaTe/ibCTBaMW MOAJIMHHOCTA (NpUMep: Haauyue
3NEKTPOHHONM MOANNUCK); NO3HAKOMUTLCA C BO3MOXHbIMM MOAX0AAaMMU K OLEHKE A0CTOBEPHOCTY
NH(opmaLmmn (NprMep: cpaBHEHUE AaHHbIX U3 Pa3HbIX UCTOYHMKOB);

NO3HAKOMUTbLCA C NpumMepamu ucnonb3osaHnsa MKT B coBpeMeHHOM MUPE;
. noflyunTb NpPeACTaB/ieHNs 0 PoBOTM3MPOBaHHbLIX YCTPOMNCTBAX U MX UCMOMNb30BAHNM Ha
MPOV3BOACTBE M B HAYYHbIX UCCMEA0BAHNAX.
TexHonorus

PesynbTaTbl, 3asiBNeHHble 06pa30BaTE/IbHON MPOrpamMMoil  «TexHomorus» no  6/0Kam
cofepXKaHus
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®opMMpoBaHME TEXHOMNOTMYECKON Ky/MbTypbl W MPOEKTHO-TEXHOMOMMYECKOTO  MbILLINEHNS
obyyaroLmxcs
BbINyCKHMK HayunTCs:

cnefoBaTb TEXHOMOMMW, B TOM YMCNE B NPOLECCe M3rOTOBNEHMSI CYOLEKTMBHO HOBOIO
NPOAYKTa;
. OLUEHMBATb YC/MOBMA MPMMEHMMOCTM TEXHOMOMMM, B TOM 4YMCle C  MO3vuUWiA
3KO0/I0rMYeCKoli 3aLLMLLEHHOCTHK;
. MPOrHO31poBaTb MO W3BECTHOW TEXHONOrMU BbIXOAbl (XapaKTEPUCTMKM MpPOAYyKTa) B
3aBWCUMOCTM OT W3MEHEHMsi BX0A0B/MapaMeTpOB/PeCcYpcoB, MPOBEPATb MPOrHO3bl OMbITHO-
9KCMEPUMEHTA/IbHBIM  MYTEM, B TOM 4MC/le CAMOCTOSTENbHO MNMaHMPYs Takoro poga
3KCMEePUMEHTBI;
. B 3aBMCMMOCTM OT CUTyauuu ONTMMK3MPOBaTb 6a3oBble TEXHOMOMMM (3aTPaTHOCTb —
KayecTBO), MPOBOAWUTb aHaIM3 anbTepPHATMBHbIX PECYpPCOB, COEAWHATb B eAMHbIA MnaH
HECKONbKO TexHonornii 6e3 KX BUAOWIMEHEHUS A/ MOMYYEHWUs  C/IOXKHOCOCTaBHOMO
MaTepUaIbHOro N MHOPMAaLIOHHOTO NPOAYKTa;
. MPOBOANTL OLEHKY W MCMbITaHKe MONYYEHHOTO NPOAYKTa;

NpoBOAUTL  aHanM3  MOTPeGHOCTelA B TeX WM WHbIX  MaTepUasibHbIX WK
MH(OPMaLMOHHBIX NPOAYKTaX;

. ONUCbIBaTb TEXHOMOMMYECKOe peLleHMe C MOMOLLbIO TeKCTa, PUCYHKOB, rpatmyeckoro
N3006paXKeHUs;
. aHaNM3MpPoBaTb BO3MOXHbIe TEXHOMOMMYECKME PeLLieHns, onpeaensiTb UX JOCTOMHCTBA U

HeAOCTaTKN B KOHTEKCTE 3a,anH0|7| cuTyauunmn;

. MPOBOAUTL U aHaNM3MPOBaTb Pa3paboTKy W/WAM peanns3aLmio NMPUKNaAHbIX MPOEKTOB,
npeanonaratoLLyX:
. OMpefieNIeHNe XapakTePUCTUK M pa3paboTKy MaTepuanbHOro MPOAYKTa, BK/KYas ero

MOJENVMPOBaHNe B MH(OPMALMOHHOM cpefe (KOHCTPYKTOpE), BCTpavBaHWe CO3[aHHOro
MH(OPMALMOHHOIO NPOAYKTA B 3a/jaHHYH 060/I0UKY,

. N3roTOBMEHNE MH(OPMALMOHHOIO MNPOAYKTa MO 3aJaHHOMY anropuTMy B 3aaHHOWA
000/10YKE;
. NpoBOAMTb W aHaM3MpoBaTb Pa3paboTKy W/MAM  peann3aumio  TEXHOMOMMYECKUX

MPOEKTOB, NMpeanonaratLLyX:

- ONTUMM3ALMIO  338[@aHHOrO0  crocoba  (TexXHo/sorMmM)  MosyvyeHns  Tpebytoulerocs

MaTepuanbHOro NpoAyKTa (Mocne ero NPUMeHeHUs B COGCTBEHHOMN NPaKTUKE),



- pa3paboTKy (KOMOUHMPOBaHME, WM3MEHEeHVEe MNapaMeTpoB W TpeboBaHWI K pecypcam)

TEXHOIOTNKN MONMYYEHNA MaTepUa/ibHOro " I/IH(*)OpMaLI,I/IOHHOI'O npoaykKTa C 3agaHHbIMU

CBOWCTBAMMU;
. nNpoBOAMTb W aHanM3MpoBaTb  pa3paboTKy  wu/vnu peannsaumio  NpPoeKToB,
npegnonararoLmx:

- nnaHnpoeaHve (pa3paboTKy) MaTepuasibHOro nNPoAyKTa B COOTBETCTBUMM C 3adadel
COOCTBEHHOW [eATeNIbHOCTM (BK/OYas MOAeNpoBaHue 1 paspaboTKy LOKYMeHTaLum),

- nnaHupoBaHve (pa3paboTKy) MaTepuasbHOro MpoAyKTa Ha OCHOBE CaMOCTOSTE/bHO
NPoBeLEHHbIX UCCeLOBaHNI NMOTPEOUTENbCKUX NHTEPECOB.

BbINyCKHUK NOMYYNT BO3MOXHOCTb HayUYUThLCA:

. BbIABMISATL M (DOPMYNMpoBaTb NpPo6neMy, TPeOYyHOLLY TEXHOMOrMYecKoro
peLleHus;
. mMoauduumposatb nmeroLLmecs NMPOAYKTHI B COOTBETCTBUM c

CUTyalueii/3aka3oM/noTpe6HOCTbIO/3aaueil  AesTeNbHOCTM M B COOTBETCTBUM € KX
XapaKTepUCTUKaMU pa3pabaTbiBaTb TEXHOMOTMIO HA OCHOBE 6a30BOIi TEXHOMOMMN;
. TEXHO/MOrM3NPOBaTh CBO OMbIT, MPeACTaBNATb HA OCHOBE PETPOCMEKTUBHOIO

aHaM3a M YHU(MKaLMN [eSTeNbHOCTM OMMcaHMe B BUAE WHCTPYKUMUWM WM TEXHOMOTMYECKOA
KapTbl.

1.2.5. TpeaMeTHbIE pe3ynbTaThbl
MporpaMmHble TpeboBaHUs K 3HaHUAM (pe3ynbTaTbl TEOPeTUYECKOW NOArOTOBKM):

. npasuna 6e3onacHoii paboTbl C 3NEKTPOHHO-BbIYMCANTENBbHBIMU  MalUMHAMU W

cpeacTBamMu 41 c6opa NPOCTPAHCTBEHHBIX [JaHHbIX;

. OCHOBHble BU/jbl MPOCTPAHCTBEHHbIX AAHHBbIX;
. COCTaBHbIe YaCTN COBPEMEHHBIX FEOMH(OPMALIMOHHBIX CEPBUCOB;
. NpogheccuoHanbHoe nporpaMmHoe obecneyeHve Ans 06paboTKM

MPOCTPaHCTBEHHbIX AaHHbIX;
. OCHOBbI M MPUHLMIMbI @3POCHLEMKN;

. OCHOBbl U MPUHUMMbLI PaboTbl N06a/IbHbIX HaBUTaLMOHHBLIX — CMYTHUKOBbIX
cuctem (MTHCC);

. npeacrtaBneHne 7 BM3yannsayms MNPOCTPaHCTBEHHBIX OaHHbIX ans
HeI'IpO(peCCI/IOHaJ'IbeIX nosb30BaTeNeu;

. NpUHUMNbI 36-MoAeNMpoBaHNS;
. YCTPOWCTBO COBPEMEHHbIX KapTOrpaduuecKmx CepBrCcoB;
. NnpeacTaBneHMe M Bu3yanu3auuss  NPOCTPAHCTBEHHbIX OaHHbIX AN

HenpogecCOHabHbIX NO/b30BaTeNel;
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. JeLngpupoBaHne KOCMUYECKNX N300 paXKeHNI;

. OCHOBbI KapTorpagum.

MporpammHble TpeboBaHUA K YMeHUAM U HaBblkam (pe3ynbTaTbl NpPakTUYeCKoW
MOArOTOBKM):

. CaMOCTOATENIbHO peLuaTb MOCTaBNEHHYK 3ajady, aHanu3upys U nogéupas

MaTepuanbl 1 CPeacTBa NS €€ PeLLeHus:;

. CO37aBaTb M PacCUMTbIBAaTb MONETHBIA MMaH Ansi 6eCMUNOTHOTO NeTaTeNbHOro
annapara;
. 06pabaThbiBaTb  a3POCLEMKY W MO/MyYaTb TOUHble  OPTOMOTONMAHbI U

aBTOMATM3NPOBaHHbIE TPEXMEPHLIE MOAENN MECTHOCTU;

. moaenmpoBaTb 3D-00bEKThI;

. 3aWnLLaTh CO6CTBEHHbIE NMPOEKTHI;

. BbINOJIHATL OLU(POBKY;

. BbINO/HATL MPOCTPAHCTBEHHbIN aHaNN3;

. C03[aBaTb KapThbl;

. co3fasath MNPOCTelLLmMe reorpamyeckme KapTbl Pa3IMYHOIO COAePXKaHNS;

. MOAe/IMpoBaTh reorpamyeckne 06beKTbI U ABEHNS;

. NPUBOAUTL MPUMEPLI NMPaKTUYECKOrO UCMO0/b30BaHUA reorpauyecknx 3HaHuii B

pa3/IMYHbIX 06N1aCTAX AeATeNbHOCTY.

13. Cucrtema OUEHKM [OCTWXKEHUS NJIaHUPYEMbIX pe3y/bTaTOB OCBOEHWS OCHOBHOM
06pa3oBaTe/ibHOM NPOrpaMMbl OCHOBHOIO 00LLEro 06pa3oBaHus

Buabl KOHTpONS:

- MPOMEXYTOUHBIA KOHTPO/1b, MPOBOAVMBIA BO BPEMS 3aHSATUIA;

- UTOTOBbI KOHTPO/1b, MPOBOAMMBII NOC/IE 3aBepLLUEHNS BCEN Y4eBHOI Nporpammbl.
®opMbl NPOBEPKM Pe3y/NbTATOB:

- HabntogeHMe 3a 06yYaroLIMUCS B NpoLecce paboThl;

- Urpsbl;

- NHAVBUAYa/bHblE U KOMNEKTUBHbIE TBOPYECKMe paboThl;

- 6ecefibl C 06yYaOLNMUCA U UX POSUTENAMMU.

dopmbl NoaBefeHNS NTOMOB:

- BbIMOJIHEHUE NPAKTUYECKUX PaboT;

- TECTb;

- aHKETbl;

- 3allMTa NPOEKTA.
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NToroBasi atTecTauus 0GY4YatoLMXCS MPOBOAMTCS MO pe3ynbTaTaM MOAFOTOBKM U 3aliUThl

MpOoeKTa.

Ons  oueHMBaHWA [OeATeNlbHOCTH o6yL|a|ou4v|xc;1 MCNoib3yloTCA WHCTPYMEHTbLI CaMo- W

B3aMMOOLIEHKM.

2.2. TpvmMepHble nporpammbl y4ebHbIX NpeaMeToB, Kypcos (Y TI1, rae Kak npumep nponucaHo
«Keiic 1 — 10 vacoB», Mocne KpaTkoe OfucaHWe, YTO 3TO 3a Keic, OnucaHue Mno4vacoBoe

BbIHOCMM Y)Ke B CaM KeWc).

MpumepHoe y‘-le6HO-TeMaTI/I‘-IeCKOG n1aHMpoBaHUE:

Ne  Pasgen nporpaMmbl y4e6HOro Kypca KonuyecTtso
n/n yacoB

1 3HakoMcTBO. TexHuka Ge3onacHocTW. BBogHoe 3aHATME («MeHsas 2
MUP»).

2 BBefeHne B reouMHgopmMauuoHHble  TexHonormn. Keitic 1 5

«CoBpeMeHHble KapTbl, nan Kak onucatb 3eMao?».

Kelic 3HaKOMUT 00y4aroLmMXCcst C Pa3HOBUAHOCTAMU [aHHbIX. Peluas
3a/lavy Keica, obyvaroLLmecs NPOXOAAT CreflytoLne TeMaTUKN: KapTbl

M OCHOBbl WX (OPMMPOBAHUSA; W3YYeHMEe YC/IOBHbIX 3HAKOB W
NPUHLMNOB MX OTOOPaKEHWA Ha KapTe; CUCTEMbl KOOPAWHAT U
MPOEKUNIA KapT, MX OCHOBHble XapaKTEPUCTUKM W  BO3MOXHOCTU
NPUMeHeHUs; macwTab u Ap. BCNoOMOraTeNbHble WHCTPYMEHTbI
(hopMUPOBaHUA KapTbl.

3 doTorpadun 1 naHopamb!. 9
Pasfenl, MOCBAWEHHLIA ~ UCTOPUM U MNPUHUMNEGM  CO34aHus
(hotorpamm. ObyyaroLimecs MO3HAKOMATCA C TEXHUKOM CO3[aHus
(hotorpagmn, NO3HAKOMATCA C  BO3MOXHOCTAMU  NPUMEHEHUS
(hoTorpatmm Kak cpeacrea co3faHus Yero-nmoo.

4 OcHOBbI a3pohoTOCHLEMKM. MprMEHEHNEe GECMUNOTHBIX aBMaLMOHHbIX 10

cuctem B aspogotochémke. Keiic 3.1: «[nsa yero Ha camom pfene
HY>XeH 6eCrnIOTHbLIN NeTaTebHbIN annapaT?».
OO6BEMHBIN Kelic, KOTOPbI NO3BOIMT 00Y4atoLMMCSH OCBOUTL MOJHYHO
TEXHO/MOMMYECKYD  LIENOYKY,  WCMOMb3YeMYH)  KOMMEPYECKMMMU
KOMMaHUAMMW. YCTPOMCTBO M NPUHLMNLI (YHKLMOHUpoBaHUa BIJIA,
OCHOBbI (HOTO- Y BMAEOCHEMKM U NMPUHLMNOB Nepefadn MHgpopMaLmm
¢ BMNA, obpaboTka gaHHbIX ¢ BIMJIA.



5} Kelic 3.2: «3MeHeHWe cpefibl BOKPYT LUKO/IbI». 4
MpogomkeHne Kelica 3.1. O6yvaroumecs, wuMes B CBOEM
pacrnopsHXKeHU 3NeKTPOHHYH 3Bb-MoAenb  LWKOMbl, MPOAO/KAOT
BHOCWUTb M3MEHEHUs B MPOAYKT C LeNblo 6/1aroycTpoincTea paioHa.
O6yuaroLmecs nNpoao/HKalT COBEpPLUEHCTBOBATb CBOM HaBblK 3D-
MOZENMPOBaHNS, 3aBepLLas NPOEKT.

6 MoAroToBKa 3awWMThbl NPOEKTA. 2
7 3alumTa NPOEKTOB. 1
8 3aknounTenibHoe 3aHAaTve. NoaseaeHne NTOros paboTsl. 1

2.2.1. O6LMe nosoxxeHNs

Mporpamma  «leOMH(DOPMALMOHHbIE  TEXHOMOTUW»,  SABAAACL  HEOOXOAMMbIM
KOMMOHEHTOM 00Llero o6pa3oBaHMs BCeEX 00y4aroLUMXCs, NPeaocTaBNseT MM BO3MOXHOCTb
NPUMEHSTb Ha NPaKTWKe 3HaHWS OCHOB HayK. [porpamma sBNseTcs PakTUYeCKn eAMHCTBEHHbIM
LUKO/IbHBIM  Y4eOHbIM KypCOM, OTpaXKaloWMM B CBOEM CofepXaHuu o6Lime MNPUHLUMNGI
npeobpasyloLLein feaTenbHOCTU YesloBEKAa M BCE acneKTbl MaTepuanbHOM KynbTypbl. Kypc
Hanpas/ieH Ha OB/ageHne 06y4vatoLLMMUCA HaBbIKaMU KOHKPETHOM MpeaMeTHO-NpeobpasytoLeit
[eATeNIbHOCTN, CO3JaHne HOBbIX LIEHHOCTER, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTAM
pa3BMTUA 00LIeCTBa. B pamkax «TexHONOrMm» nNpomcxoamuT 3HaKOMCTBO C MMPOM npodeccuii 1
OpueHTauus obyuvaroLmMxcs Ha paboTy B pasnnyHbIX ctepax OO6LLECTBEHHOrO MNPOV3BOACTBA.
Tem cambiM 06ecreynBaeTcsd MPEEeMCTBEHHOCTb Mepexoja obydvalowmxcs OT 06Lwero K

npoeccroHasibHOMY 06pa30oBaHuMI0 1 TPYA0BOW AeATeNIlbHOCTU.

MporpammMa npeameTa «TexHOMorus» obecneynBaeT (OPMUPOBaHME Y OBYYatOLLIMXCA
TEXHO/IOMMYECKOr0 MbILLNeHNs. CxeMa TEXHOMOrMYECKOr0 MblLNeHNs (MOTPeGHOCTb — LieNb —
cnocob — pe3y/bTaT) NO3BO/MSET Hambosiee OpraHWYHO peLlaTh 3afaun YCTaHOBEHWS CBA3EN
MeX/y 06pa3oBaTeNlbHbIM 1 YKU3HEHHbIM MPOCTPAHCTBOM, 06pa3oBaTe/lbHbIMI pe3y/bTaTamu,
MOMYYeHHbIMX MPW U3YYeHUW Pa3NYHbIX MPeAMETHbIX 06/1acTeil, a TaKKe COBCTBEHHbIMU
06pa3oBaTe/lbHbIMU  pe3ynbTaTamy  (3HaHUSMK, YMEHUSMW, YHUBEPCASIbHbIMU  YYeBHbIMU
AENCTBUSMM U T. A.) W XKW3HEHHbIMU 3afadamMu. Kpome TOro, Cxema TexXHO0rMYeckoro
MbILLMIEHNS! MO3BONSET BBOAWTL B 00pa30BaTe/lbHbIA MPOLIECC CUTyaluu, [atouive OnbIT
MPUHATWA NparMaTUyHbIX PeLUeHni A Ha OCHOBE COBCTBEHHbIX 06pa30BaTENbHbIX Pe3yNbTaTos,

HaynHada OT pPeweHns ObITOBbIX BOMpPoCcoB ” 3aKaH4YMBasdA peEWEHUEM O HarpaBEHNAX
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NPOAO/MHKEHNS 06Pa30BaHNs, MOCTPOEHNEM KapbePHbIX U XXM3HEHHbLIX NNaHOB. TakuM 06pa3om,
nporpamma  «eoMH(opMaTMKa» MO3BOMSET  CHOPMMPOBATL Yy  OBYYatOLMXCA  pPecypc
MPaKTUYECKNX YMEHWIA M OMblTa, HEOOXOAUMbIX ANS PasyMHOW OpraHu3auum COGCTBEHHOM

YXU3HU; CO3[3ET ycnosma Aona passuTUA MUHULUMNATUBHOCTH, I/I306p€TaTerIbHOCTI/I, rMOKOCTK

MbILLEHNA.

YuebHo-BOCNMTATENbHbIA  NPOLECC  HanpaBfeH Ha  (pOpMMpOBaHWE W pasBUTUE
Pas/IMYHbIX CTOPOH 0BYYatOLLMXCS, CBA3AHHBIX C peann3alimein Kak nx cO6CTBEHHbIX MHTEPECOB,
TaK U WHTEPECOB OKpY)KatoLlero Mupa. Mpy 3TOM FMOKOCTb MPOrpamMMbl NMO3BO/SET BOB/EYL
00YyyYaroLMXCsA C Pas3NMYHbIMU CMOCOGHOCTAMM. BOMbLLOIA 06bEM MPOEKTHLIX PaGoT MO3BONSET
YYECTb WMHTEPEeChbl U 0COGEHHOCTM MIMYHOCTM KaKAOro 06y4aroLlerocs.. 3aHsATUsS OCHOBaHbI Ha

NMYHOCTHO-OPUEHTUPOBAHHBLIX TEXHONOIMSAX O00Y4YeHUs, a TakkKe CUCTEMHO-AeATe/lbHOCTHOM
MeToze 00y4eHus.

[JaHHas mporpamma npeanonaraeT BapuaTWBHbIA MOAXO04, Tak Kak B 3aBUCUMOCTW OT
06yyatoLLierocs Mo3BoNseT YBEMNUNTL UMW YMEHbLUNTL 06BEM TOI NN MHOM TEMbI, B TOM YiC/e

1 CNIOXHOCTb, @ TAaKXXe MOPSA0K NPOBEIEHUS 3aHATUIA.
2.2.2. OCHOBHOE cofiepXKaHune yUYeBHbIX NpeaMeToB Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHus

Ha npoTshkeHun Kypca nporpaMMbl  00yvatolmecs MO3HaKOMSATCA € Pas/iMyHbIMM
reoMHMOPMaLMOHHBIMU CUCTEMAaMK, Y3HAIOT, B KaKMX 06/1aCTAX NMPUMEHSETCS reovHopmMaTyKa,
Kakue 33fa4n MOXET peluaTb, a Takke CMOryT camu NMPUMEHSATb eé B CBOel MOBCEeLHEBHOWA
Xn3HW. OObyuvarolimecs 6a30BO YCBOAT MPUHUMN MO3MUMOHMPOBAHUA ¢ nomolbo MTHCC.
Y3HaloT, KaK MOXHO OpraHu3oBaTb CO0pP CMYTHUKOBBIX AaHHbIX, KaK OHW NPeACTaBNflOTCA B
TEKCTOBOM BU[E N KaK X MOXHO BU3yann3npoBaTb. B pamkax nporpammMbl BbIGepyT NPOEKTHOE
Hanpas/ieHne, Hay4aTcA CTaBWTb 3afayn, uccnefosatb MpPobaeMaTuKy, NNaHMpoBaTb BeAeHWe

MPOEeKTa U rPaMOTHO pacnpeaensitb POV BHYTPU KOMaHApb!.

Obyvatowmecs CMOryT TMO3HAKOMUTBCA C  UCTOPUE MPUMEHEHUS  GeCnUNOTHbIX
netaTeNbHbIX annapaToB. Y3HatOT O COBPEMEHHbIX GECMMNOTHMUKAX, CMOTYT PELUUTL PasnyHble
3a7ja4M C UX NOMOLLbH. Y3HAKOT TaKXXe M 06 OCHOBHOM YCTPOMCTBE COBPEMEHHbIX BECMMMIOTHBIX
cucteM. OOyyvatoLmMecs y3HatOT, Kak CO3AaéTca MONETHoe 3afaHue Ans GecrnuioTHUKOB. Kak
NPOM3BOAMTCA 3anyCcK W AanbHellas CbEMKa ¢ nomowbio BAC. A Takke nonyyar Takue

pe3ynbTaTbl CbEMKM, KaK OPTO(OTONNAaH U TPEXMEPHbIE MOZENMN.

Obyvatowmecss  yrnyearca B TEXHONOTMKO  06pabOTKM  reofaHHbIX — MyTEM
aBTOMaTU3MPOBAHHOIO MOAENNPOBaHUA OOBLEKTOB MECTHOCTW. CamOCTOATENIbHO CMOryT

BbINO/IHATL CbEMKY MECTHOCTU M0 NONETHOMY 3adaHuto. Co3aaayT 3B-Mogenm.
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OGyyaroLLMEeCs 03HAKOMATCS C Pas/IMUHbIMM YCTPONCTBAMU NPOTOTUNMPOBAHMS. Y 3HaOT
06LLMe MPUHUMNBLI PaBoTbl YCTPOCTB, Chepbl UX MPUMEHEHUS WU NPOAYKTbl AEATENbHOCTY
[aHHbIX YCTPOICTB. OB6yvaroLimecs Hay4aTcs rotoButb 36-MOAenn Ans neyatu C NMOMOLLbHO
3KCMopTa AaHHbIX. [OMoNMHAT MOAENM MO AaHHbIM a3pO(OTOCHEMKM C MOMOLLBI PYUHOTO

MOZIeNMpoBaHus. PUMEHST YCTPOICTBA AN1s1 NPOTOTMMMPOBAHKS ANs NeYaTy 3afaHus.

O6yyatoLLmecs n3yyaT OCHOBbI B NOAroTOBKE npeseHTaumn. Co3gaayT eé. MoarotoesTcs

K NpeACTaB/IEHNIO peann30BaHHOro NpoToTMNa. MNpeAcTaBAT ero, 3alimiyas NpoeKT.
3.1. MpyMepHbIin y4ebHbI NiaH OCHOBHOMO 06LLEero obpasoBaHus
3.2. Cuctema ycnosuii peasimsaumm 0CHOBHOM 06L,e06pa3oBaTe/lbHO NPorpaMmmbl

3.2.1. OnucaHne KagpoBbIX YCNOBMIA peasnim3aumyv OCHOBHOW 06pa3oBaTe/ibHOM Nporpammbl
OCHOBHOr0 06Lero 06pa3oBaHus (onMcaHe KOMMETEHLMIA HaCTaBHIKA)

HacTaBHMK nporpaMmbl «I"eonHhopmaTuKa» paboTaeT Ha CTbIKE CaMbIX aKTya/lbHbIX 3HaHWI MO
HanpaB/IeHNIO reonpPOCTPAHCTBEHHbIX TEXHOMOTUA, a TaKXXe reHepupyeT HOBble MOAXOAbI U
peLleHns, BONNOLWAs UX B peasibHble MPOeKTbl. HacTaBHMK ABNSETCA FPaMOTHbLIM CreLManncTom
B 061aCTV reOMH(OPMaLMOHHBIX CUCTEM, CNEANT 3a HOBOCTSIMM CBOEW OTpac/u, U3y4aeT HOBble
TexHonormn. O6nafaeT HaBbIKamy MPOEKTHON AeATeNbHOCTH, BHEAPAS €8 MPUHLMNbLI B NPOLEce
00yyeHus.

HacTaBHMK B paBHOM CcTeneHn 06MafaeT KakK CUCTEMHOCTbIO MbILIJIEHUA, TaK W [LyXOM
TBOPYECTBa; MOOWEH, yMeeT paboTaTb B KOMaHAe, KPUTUYECKU MbIC/IMTb, aHaIM3MpPoBaTbL U
0606LaTb OMnbIT, reHepupPOBaTb HOBOE, YMEET CTaBUTb 3aa4N 1 peLuaTh 1x, a Takxke paboTartb B
YCNOBUSAX HEOMpPeaenéHHOCTN 1 B pamKax NPOEKTHOW napagurmbl. MOMUMO 3TOr0, HaCTaBHWMK
06nagaeT nefarornyeckomr Xapu3moi.
4, CofeprkaHue Kypca

OcHOBHbIe pasfenbl nporpammbl y4ebHOro Kypca

1) BBefeHue B OCHOBbI FreOMH(OPMaLVOHHbIX CUCTEM N NPOCTPAHCTBEHHbIX AaHHbIX.
Obyuyarowimecsd NO3HAKOMATCA € PasIMYHbIMA  COBPEMEHHBIMW  TeOMH(OPMAaLMOHHbLIMU
CUCTEMaMU. Y3HalOT, B KakKMX 0061aCTAX NPUMEHAETCS reoMH(OPMaTHKa, Kakme 3afadm MOXET
peLuaThb, a TakKe Kak 06y4vatoLmecs MoryT caMmm NPUMEHSTb eé B CBOe NOBCELHEBHOM XKM3HM.

2) Ypok pabotbl c IJTOHACC.
Ob6yuyatoLimecs 6a30B0 YCBOAT NPUHLUMN MO3ULMOHNPOBaHKSA ¢ nomollbio MHCC. Y3HatoT, Kak
MOXHO OpraHn3oBaThb CO0p CMYTHMKOBBLIX AaHHbIX, KaK OHW MPeLCcTaBNsaTCs B TEKCTOBOM BUfE

N KaK X MOXXHO BU3Ya/IN3NPOBATb.

3) Bblbop NpoeKTHOro Hanpas/ieHUs 1 pacnpeaeneHne pone.
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Bbi60op nNpoekTHOro HanpaeneHus. [locTaHOBKa 3agaun. liccnegoBaHve nNpo6reMaTuKu.
MnaHnMpoBaHMe NpoekTa. PacnpeseneHune posen.

4) YCTPOICTBO 1 NPpUMeEHeHNe 6ecrnIOTHUKOB.
Ob6yuyatoLmecs No3HaKOMATCA C uctopuein npumeHeHns BAC. ¥Y3HatOT 0 coBpeMeHHbIX BAC,
Kakue 3afjayM MOXHO pellatb C WX MOMOLUbH. Y3HAKT Takke OCHOBHOE YCTPOMCTBO
coBpeMeHHbIX BAC.

5) OCHOBbI CbEMKM C 6ECMNNOTHNKOB.
Ob6yuatoLmecs y3HatoT, Kak co3aaétcs nonéTHoe 3agaHue ans BAC. Kak npon3soamTcs 3anyck
N fasibHenwas cbémka ¢ nomoulbio BAC. A TakkKe Kakve pesy/bTaTbl MOXHO MOMY4YnTb U Kak
aTo chenatb (MoslydeHne opTohoToNNaHa M TPEXMEPHOI MOLeNn).

6) Yrny6néHHoe n3yyeHne TEXHONOr M 06paboTKN reofaHHbIX.
ABTOMaTU31POBaAHHOE MOAENNPOBaHNE 06BEKTOB MECTHOCTY C NoMoLbio Agisofit PhotoScan.

7) C60op reofaHHbIX.
A3pohoTOCHEMKA, BbINO/HEHNE CLEMKM MECTHOCTM MO MOMETHOMY 3aJaHuIO.

8) O6paboTKa 1 aHanu3 reofaHHbIX.
CospgaHune 3D-Mmoaenei.

9) WM3y4yeHue ycTporcTBa A1 NPOTOTUNMPOBAHUS.
O3HaKoMJieHMe C YCTpOWCTBaMM MPOTOTUNUPOBaHUSA, MPeLOCTaB/IEHHbIMM  00YyYatoLLMMCS.
ObyyatoLymecs y3HatoT 06LLmMe NPUHLMIMBLI paboTbl YCTPOMCTB, a TakXKe KOrAa OHU MPUMEHSOTCA
1 YTO C MX MOMOLLbHO MOXXHO MONYUUTb.

10) MoaroToBKa AaHHbIX 47151 yCTPOMCTBA NPOTOTUNMPOBAHUS.
MogroToBka 3B-Mogeneid, aKCNopT AaHHbIX, NOAr0TOBKA 3aAaHuii Mo neyaru.

11) MpoToTMNMpOBaHMe.
MprYMeHeHMe YCTPONCTB NPOTOTUNMPOBaHNA (3D-NpuHTEP).

12) MocTpoeHMe NPOCTPAHCTBEHHbIX CLIEH.
JononHeHne mogenein no faHHbIM aspodiOTOCHEMKM C MOMOLLbIO PYYHOrO MOAENMPOBAHNA Y
MOArOTOBKa K MeYaTi Ha YCTPOMCTBaX NPOTOTUNMPOBAHWS.

13) MogroToBKa nNpeseHTaLm.
M3yyeHne oCHOB B MOArOoTOBKe npe3eHTaumn. Co3faHue npeseHTaumu. [loarotoeka K
NpeACcTaB/IeHMIO peasi30BaHHOIo NPOTOTUNA.

14) 3awmnTa NpoeKToB.

MpeAcTaBeHVe pean30BaHHOIO NPOTOTHMA.



4.1. TemaTn4eckoe naaHMpoBaHme

Ne n/n Pa3genbl nporpaMmbl y4e6HOro Kypca Bcero yacos
1 3HakomcTBO. TexHMKa 6e3onacHocTu. BBoaHoOe 3aHATME («MeHsis 2
MUP»).
2 BsegeHMe B reonHMopMaLMoHHble TexHosornu. Keic 1: 5

«CoBpeMeHHbIe KapTbl, Un Kak onucatb 3eMo?».

2.1 Heo6x04MMOCTb KapTbl B COBpeMeHHOM Mupe. Cgepbl NPUMEHeHs, 1
nepcneKkTyBbI UCMO/b30BaHNA KapT.

2.2. BekTopHble AaHHble Ha KapTaX. 3HaKoMcTBO ¢ Be6-IMC. LiBeT Kak 1
aTpmbyT KapTbl. 3HAKOMCTBO C KapTorpauyecKMmMy OHManH-
cepBucamu.

2.3. CseT 1 ugeT. Ponb UBeTa Ha KapTe. Kak 3acTaBuTb LIBET paboTaTb Ha 1
ce6a?

2.4, CospgaHue 1 nybnvkaums coO6CTBEHHOM KapTbl. 2

3  doTorpaum n naHopamol. 9
WcTopus goTtorpaduun. doTtorpagmns Kak cnocob nyyeHus 1

31. OKpY>KaloLLIero mupa.

XapakTepucTukmn otoannapaTos. MonyyeHne KayeCTBEHHOIO 2

32 (pOTOCHUMKa.

3.3. Co3spaHuie cpepuyeckmx naHopam. OCHOBHbIE NOHATMA. Heobxoammoe 2
o6opyznoBaHve. TexXHUKa CbEMKM ChepUYecKmX NaHopam pasnnyHoi
annapaTypoii (Kamepbl CMapT(OHOB 6€3 LUTaTUBOB, LN(POBLIE
(poToanmnaparbl COo LWTaTUBamMu 1 T. 4.).

3.4. CospaHue cepnyeckmx naHopam. CLUMBKA NOMYYEHHbIX 4
(hoTorpacmin. Koppekums v peTyLlb NaHopam.

4 OcHOBbI a3pohoTOCLEMKN. MNMprmeHeHne BAC (6ecnnIoTHbIX 10
aBMaLMOHHbIX cncTeM) B aspodhoTocbéMKe (Kelic 3.1: «[ns yero
Ha caMOM fiefie HY>KeH 6eCnuIOTHLIN NeTaTeNlbHbIN annapar?»).

4.1. doTorpaMmeTpus 1 eé BAIMAHME Ha COBPEMEHHbIN MUP. 1
CueHapum CbEMKM 06BEKTOB 15 NOC/EAYHOLLEr0 NOCTPOEHNS UX B 1
TPEXMEPHOM BUJE.

42. PEXNEPHOM BAA
MMpUHLMMN NOCTPOEHNSA TPEXMEPHOT0 N306paXKEHNS Ha KOMMNbIOTEPE. 1
PaboTa B poTorpammeTtpuyeckom NO — Agisoft PhotoScan nnu

4.3. aHanornyHom. O6paboTKa OTCHATOrO Martepuana.

BecnnnoTHUK B reonHpopmaTuKe. YCTPOMCTBO Y NPUMEHEHWE [JPOHA. 1

4.4,

4.5, TexHuueckne ocobeHHocTn BIJ1A.

4.6. MunotuposaHue BIJ1A. 1
Kcnonb3oBaHme 6eCNNOTHNKA NS CbEMKM MECTHOCTW. 1

4.7.

BosHukarowme npobnembl Npu co3gaHuu 3b-mogeneid. Cnocobb! 1

48. peflaKTMPOBaHUSA TPEXMEPHbIX MOJENEN.



TexHONornm NPOTOTUNMPOBAHNA. Y CTPONCTBA AN BOCCO3AaHMS
TPEXMepPHbIX Mogeneit. PaboTa ¢ 3D-nNpuHTEpOM.

dU3NYECKIE N XMMIUYECKUE CBOMCTBA NNAacTUKa Ans 3D-NpuHTepa.
MeyaTb TPEXMEPHOI MOAEN LLUKONbI.

Keiic 3.2: «M3meHeHMe cpefbl BOKPYT LLUKOMbI».
Pa6oTa B NO ansa py4yHOro TPEXMEpPHOro MOAeNMPOBaHNS —

JKCnopTUpoBaHue TPEXMePHbIX (hainnos. MpoekTnpoBaHue

4.9.
4.10.
5.1.
SketchUp nnn aHanornyHom.
5.2.
CO6CTBEHHOW CLEHBI.
53.

Meyatb Mogenun Ha 30-npuHTepe. OdopmieHne TPEXMEPHOM
BeLL,EeCTBEHHON MOAENN.

MofroToBKa 3aWmnThbl MPOEKTa.
3allunTa NpoeKToB.
3aknounTensHoe 3aHaTve. NMoaseseHne Toros paboTsl. MnaHbl No

g [opaboTke.

Keicbl, BXxogswme B
nporpaMmmy

Kelic 1. CoBpeMeHHble
KapTbl, Unn Kak onucatb
3emnio?

Keiic 3.1.
AspooTocbéMKa. «14
4ero Ha camom fesne
HY>XeH 6eCnuNoTHbIN

neTaTtefibHbliA annapar?».

Keiic 3.2. N13meHeHue
cpefbl BOKPYT LUKO/bI.

Ne CopepxkaHue (pasgenbl, TeMbl)

KpaTkoe cogepxxaHue

Keic 3HaKoMUT 00y4aroLmMXcs C pasHOBUAHOCTAMM AaHHbIX. Peluas
3afjauy Kelica, 06yvatoLmecs NPoXoaaT cneaytoLne TeMaTUKu:
KapTbl M OCHOBbI MX (DOPMMPOBAHWS; U3yUYeHUNe YCNOBHbIX 3HAKOB W
MPUHLMMOB NX 0TOBPaXKEHMS Ha KapTe; CUCTEMbI KOOPANHAT U
NPOEKLUNIA KapT, UX OCHOBHbIE XapaKTepUCTUKN 1 BO3MOXXHOCTY
NPUMEHeHs; MacLluTab v ap. BCNnoMorate/ibHble MHCTPYMEHTbI
(hOpMMPOBaHUA KapThbl.

OOGBEMHBIN Keic, KOTOPbIA MO3BOIMT 00YYatOLLMMCS OCBOUTb
MOJTHYHO TEXHO/IOTMYECKYHO LIENOYKY, UCMONb3YEMYHO
KOMMEPYECKMMM KOMNaHWSAMW. Y CTPOCTBO U MPUHLMMbI
(hyHKUMOHMpoBaHus BINJTA, OcHOBbI (hOTO- U BUAEOCHLEMKMN 1

MPUHLMMNOB nepeaayn nHgopmauum ¢ BrJ1A, o6paboTka faHHbIX C
BIJIA.

MpopomkeHne keiica 3.1. ObyyvatoLmecs, UMes B CBOEM
PacnopPSXKEHNN 3NEKTPOHHYHO 3D-Mo/esb LWKO/bI, NPOAO/MKa0T
BHOCUTb M3MEHEHWSA B NMPOAYKT C Le/bio 6/1aroycTpoicTBa parioHa.
ObyyatoLmecs NPOAOIKaOT COBEPLUEHCTBOBATbL CBOM HaBblK 3D-
MOAENNPOBaHWS, 3aBepLLas MPoeKT.

TemaTnyeckoe naaHUpoBaHue.

Konunuectso CopepxkaHne
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n/n yacos

1 3HaKOMCTBO. TexHUKa 1 3HAaKoOMCTBO. TexHUKa
6e30MacHOCTI.
6e3onacHocTW. BBOAHOE 3aHsTUE
2 BBogHoe 3aHsTUe («MeHas MUp»). 1

(MeHssa mup+).

3 Heo6x04MMOCTb KapThbl B 1 Kelic 3HaKOMUT 06y4atoLmMxcs ¢
coBpeMeHHOM mupe. Cdepbl
NMPUMEHEHMS, NePCreKTMBbI
1NCMO/Ib30BaHNA KapT.

4 BeKTOpHble JaHHbIE Ha KapTax. 1
3HakomcTBO ¢ Beb-I'MC. LigeT Kak
aTpnbyT KapTbl. 3HAKOMCTBO C
KapTorpajuyecknMm oOHNaiH-

pa3sHOBNAHOCTAMU AaHHbIX.

cepsucamMu.

5 CseT 1 UBeT. Ponb LBETA Ha KapTe. 1 Peluasi 3a1auy Kelica, 06yyatroLmecs
Kak 3acTaBuTb LiBeT paboTaTb Ha _
CeBsi? NPOXOAAT CliefytoLye TeMaTUKK:

6 Co3spgaHuvie 1 nybnnkaums 1 KapTbl M OCHOBbI MX (hOPMMPOBAHNS;
COBGCTBEHHOW KapThl.

N3yyeHue YCNOBHbIX 3HAKOB U

7 CosgaHvie 1 nybnmkauus 1

COGCTBEHHOM KapTbl. MPUHLUMMNOB UX 0TOOPaXKeHNA Ha
KapTe; CUCTEMbI KOOPAMHAT 1
MPOEKLMIA KapT, UX OCHOBHbIE
XapaKTepuCTUKN 1 BO3MOXXHOCTH
NPUMeHeHUs; MacluTab u ap.
BCrOMOrare/ibHble MHCTPYMEHTb!
(hopMUPOBaAHNA KapTbl.

8 WcTopusa doTorpadun. 1

doTorpagua Kak cnocobd n3yyeHus
OKpY>KaroLLIero mupa.

9  XapakTepucTuku (hoToannapaTos. 1
Mony4yeHne Ka4eCcTBEHHOr0
(hOTOCHUMKa.

10  XapakTepucTuku hotoannapaTos. 1
lNonyyeHne Ka4eCTBEHHOr o
(POTOCHMMKA.

11 CosgaHue cgepmyecKmnx naHopam. 1
OCHOBHbIe NOHATUA. Heobxoammoe
obopyfoBaHme. TexHNKa CbEMKM
chepryeckmx naHopam pas/iMyHoM
annapatypow (kamepsbl
cMapThoHOB 6e3 LUTATKBOB,

Undposble hoToannapaTbl CO
lwTaTMBaMu U T. 4.).
12 OcCHOBHbIe NOHATHKA. 1



14

16
17

18

19

20

21
22
23

24

25

26

27

Co3saaHue chepryecKnx naHopam.
ClumMBKa NOJYYeHHbIX
(hoTorpaduin. Koppekums v
PeTyLLb NaHopaMm.

Co3spgaHue cepryecknx naHopam.

CLumMBKa NOMYYEHHbIX
(hoTorpaduia.
Koppekuus v peTyLb

doTorpamMmMeTpua 1 eé BNUaHME Ha
COBPEMEHHbI MUP.

CueHapum CbEMKM 06BEKTOB AN
nocnesyroLLero nocTPoeHUs nx B
TPEXMEPHOM BUJE.

MMprHLMN NOCTPOEHUSA
TPEXMEPHOro N300paXkeHns Ha
KomnbloTepe. PaboTa B
(hoTorpammeTpmyeckom MO —
Agisoft PhotoScan nnu
aHanornyHom. O6paboTka
OTCHATOro MaTtepuana.
BecnunoTHUK B reonHGOpMaTHKe.
YCTPOWCTBO M NPUMEHEHME APOHa.
TexHunyeckme ocobeHHocTu BIJA.
MunotnposaHue BIA.
cnonb3oBaHne 6ecnnnOTHUKA AN1s
CbEMKN MECTHOCTW.
BosHukatoLme npobiembl npu
cozgaHun 3b-moaenein. Crnocoobsl
pefaKTUpOBaHWS TPEXMEPHBIX
MoAenein.

TexHonorum NPOTOTUNMPOBAHWS.
YCTpoicTBa A/19 BOCCO3AaHus
TPEXMepPHbIX Mofeneid. PaboTa ¢
3D-NpuHTEPOM.

Pun3nyeckne N XMMmMYeckune
cBoMCTBa nnactmka gns 3D-
npuHTepa. Meyatb TpEXMepHOiA
MOZENV LIKO/bl.

Pa6oTa B MO ans py4Horo
TPEXMEPHOro MOAENNPOBaHNSA —
SketchUp nnn aHanornyHom.

[

OOBbEMHBIN KeliC, KOTOpbI NO3BONNT
06yyaroLLMMCA 0CBOUTb MONHYHO
TEXHO/NIOrMYECKYHO LIEMOUKY,
NCMONb3YEeMYH KOMMEPYECKUMM
KOMMaHUAMMW. Y CTPOMCTBO U
NPUHLMNbLI (YHKLNOHUPOBAHWS
BMNNA, OcHOBbI (hOTO- U
BUAEOCHEMKM U NPUHLMMNOB
nepefayn nHgopmauum ¢ brsA,
06paboTKa faHHbIX ¢ BIJIA.
OO6BEMHBIN Kelic, KOTOPbIV MO3BOUT
06yyatoLLMCS OCBOUTb MOJSTHYHO
TEXHO/IOrMYECKYHO LIEMNOUKY,
NCMONb3YEMYHO KOMMEPYECKUMM
KOMMaHWAMU. Y CTPONCTBO U
NPUHLMMNbI PYHKLMOHMPOBaHUA
BMNNA, OcHOBbI (hOTO- U
BUAEOCHEMKM U NPUHLMNOB
nepegayn nHgopmaumm ¢ brsiA,
06paboTKa faHHbIX ¢ BIJIA.

MpopomkeHue Keica 3.1.

OGyuaroLLecs, UMest B CBOEM
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28

29

30

31

32

33
34

4.2.4.

JKCMNopTUpoBaHme TPEXMEPHbIX 1

(haiinoB. MpoeKkTnpoBaHme
CO6CTBEHHOW CLEHBI.

MevaTb mogenun Ha 3b-npuHTEpe. 1

OdhopmneHne TpEXMepHoOi
BELLECTBEHHOW MOAENN.

MevaTb mogenun Ha 3D-npuHTepe. 1

MoaroToBka 3aLuTbl NPOEKTa.

[MoaroToBka 3aWuThbl NPOEKTa.

3almnTa NPOEKTOB.

3aK/o4YnTeNbHOE 3aHATHE.
MozBefeHVe NTOroB paboTsbl.
MnaHbl No JopaboTKe.

NToro:

N I

34

PacnoPSAXKEHNN 3NIEKTPOHHYHO 3D-
MOZe/b LIKO/Ibl, NPOLO/MKAIOT
BHOCUTb M3MEHEHUSA B MPOAYKT C
LieNbHo 6NnaroycTpoinCcTBa panoHa.
Ob6yuyarouimecs Npogo/mKaroT
COBEpPLLEHCTBOBATb CBOM HaBbIK 3D-
MOAENNPOBaHWA, 3aBepLuas npoekT.
MogroToBka 3alMThl NMPOeKTa.
MofroToBKa 3aWMTbl MPOEKTA.
3alymTa NPOEeKTOB.
3aKno4unTeNbHOE 3aHATHE.
MoaBeaeHvie TOroB paboTsl. MnaHsbl

no fopaboTKe.

MaTepuanbHO-TEXHUYECKME  YCNOBMS  peanm3aumM  OCHOBHOW  06pa3oBaTe/lbHOW

nporpamMmsl (Mo CyTh, 06beAVMHEHIE BCEX PECYPCOB, MPOMMCaHHBIX B Keicax)

No
n/n

11

12.

HanmeHoBaHMe

1 KoMnbHTEPHbI Knacc
KT
M®Y (npuHTep, CKaHep,
Konup)
HoyT6yk HacTaBHMKa C
npeLyCTaHOB/IEHHOW
orepauyoHHOM CUCTEMOW,
O(PMCHBIM NMPOrPaMMHbIM
obecreyeHvem

Cnucok obopyfoBaHUSA

KpaTkue TexHnyeckume En. nam.  Kon-
XapaKTepuUcTUKn BO
MuHUMabHbIE: hopmat A4, LLIT.
Na3epHbliA, u/b. 1
HoyToyk: LLIT.
NpPOV3BOANTENBHOCTb

npoueccopa (no tecty PassMark
— CPU BenchMark
http://www.cpubenchmark.net/):
He MeHee 2000 egnHUL,

06bEM OMNepaTUBHON NamATU: He

MeHee 4 [6;

06bEM HakonuTens SSD/eMMC:

He MeHee 128 I6;

MO agna npocmoTpa u

pefaKTMPOBaHNA TEKCTOBbIX

[LOKYMEHTOB, 3/1EKTPOHHbIX

TabnnL, U Npe3eHTauuii

pacrnpocTpaHEHHbIX (PopmaToB 1


http://www.cpubenchmark.net/

1.3. HoyT6yK ¢
npeaycTaHOBNEHHOM
onepaLoHHOM CUCTEMOM,
O(OMCHBIM NPOrPamMMHbIM
obecneyeHnem

14. VHTepaKTMBHbIA KOMMIEKC

2 YPOK TexHoM0rmm
2.1. AaanMTuBHOE 060pya0BaHNe

2.2. 3b-06opygosaHue (3D-
NPUHTEP)

2.3. MnacTtuk ana 3D-npuHTepa

2.4. MO pgna 3D-mofennpoBaHns

(.odt, ,txt, .rtf, .doc, .docx, .ods,
Xls, .xlIsx, .odp, .ppt, .pptx).

HoyT6yk:
He HuXe Intel Pentium N (nnn
Intel Celeron N), He HMXe 1600
Ml u, 1920x1080, 4Gb RAM,
128Gb SSD;
MPOV3BOAMTENBHOCTb
npotieccopa: He MeHee 2000
eMHNL,
MO pgna npocmoTpa 1
pefaKkTUpPOBaHWS TEKCTOBbIX
LOKYMEHTOB, 3/1eKTPOHHbIX
Tabu1LL, 1 Npe3eHTaL i
pacnpocTpaHéHHbIX (hopmaToB
(.odt, ,txt, .rtf, .doc, .docx, .ods,
Xls, .xlsx, .odp, .ppt, .pptx).
KonnyectBo 0HOBPEMEHHbIX
KacaHuii— He meHee 20.

MWHUMaNLHBIE:

VN NpuHTepa: FDM,;

mMaTepuan: PLA,

pabounii CToN: C NOAOrPEBOM;

paboyas obnactb (XYZ): oT

180x180x180 mm;

CKOPOCTb MneyaTn: He MeHee 150

MM/CeK;

MUHUMabHas TOJILLMHA COSA: He

6onee 15 MKM;

(hopmar ¢haiinioB (OCHOBHbIE):

STL, OBJ;

3aKpbITbIA KOPMYC: Hanmume.

TonumMHa NNacTUKOBOW HUTH:

1,75 mm;

mMaTepuan: PLA,

BeC KaTyLUKW: He MeHee 750 rp.
O6nayHbIA UHCTPYMEHT

CATIP/ACYTI1, oxBaTblBatoLuii
Becb npovecc paboTsl ¢

n3genmsamMm — ot
NPOEKTUPOBaHMS [0
N3roTOB/IEHUS.

[ononHunTenbHOe 060pYAOBaHME

LT,
10

L.
1

LT,
1

LUIT.
15



LLInem BupTYyanbHOM

2.5.
peaslbHOCTK
LLiTaTnB ana KpenneHus
26, 6a30BbIX CTaHLWi
2.7.
HoyTt6yk ¢ OC gna VR-
wnema
2.8.

MHoronosb3o0BaTe/IbCcKas
cucTeMa BUPTYaslbHOM
peasibHOCTU C 6-
KOOPAMHATHbIM
OTCNEXUBAHNEM MMONOXKEHWUS
NoNb30BaTENEN

O6Luee paspeLLeHne He MeHee
2160x1200(1080x1200 ans
KaXk[oro rnasa), yros o63opa He
MeHee 110;

Ha/Mumne KOHTPONIepoB — 2

LUT.; KOMMNNEKT

Ha/Mume BHELLHNX [aTYMKOB —
2 WT.;

pas3beém 415 MOLKNHOYEHNS
HayLUHWKOB: Ha/lnuve;
BCTPOEHHas Kamepa: Hamuve.
KomnnekT n3 ABYX LUTaTUBOB.
CoBMECTUMOCTb CO LLUIEMOM
BUPTYa/IbHOIN peasibHOCTH,
n.2.3.1.

KonunyecTso agep npoueccopa -
He MeHee 4

TakToBas YacToTa npotieccopa -
He MeHee 2500 MIL
BupeokapTa - He HMXe Nvidia
GTX 1060, 6 '6 BuaeonamaTb
O6bem onepaTMBHON NaMATU -
He MeHee 8 r6. LT,
TpeboBaHUsA K cucTEME

BUPTYa/IbHOIN peasibHOCTU:

NoAAepXXKa MOOUMbHBIX LLIEMOB
BUPTYa/IbHOIN peaslbHOCTU MOJ,
ynpasneHmem OC Android;

NoALepXXKa yrnpaBnatoLwmx
KOHTPO/1/1epOB C BO3MOXHOCTbHO
6-KOOpANHATHOIO OTC/EeXMBaHUA
MOSIOXKEHWS B MPOCTPAHCTBE;
TEXHONOI S NOSHOM

KomMneHcaumu nara (anti-latency):
N306paXkeHme JO/MKHO

BbIBOANTLCA A/19 TOYEK, B

KOTOPbIX OKa&XXYTCS /IEBbIN 1

Mnpa.bliA rnasa nonb3oBaTens

yepes BpPems, KOTOPOE [O/HKHO

NPONTW C MOMEHTA Havana

onpegeneHns MeCTOMOMOXKEHNS

rnas nosb3oBaTens 4o MOMeHTa
OKOHYaHWs BbloOa

N306paxKeHms.;

nnowaab 0TCNeXMBaHNSA

nosib3oBartesnenl — He MeHee 16

KB. M;

KO/IMYeCTBO MNoJib30BaTenen —

He MeHee 3 Yer.

Tpe6oBaHUs K cucTeme
OTCNEXMBAHUS MONOXKEHMS

KOMNNEKT

Kowmnn.

1

1



nonb3oBarenen (TPeKMNHra):
TUN CUCTEMbI OTCNEXUBaHUA: 6-
KoopAuHaTHas cuctema
OTC/IeXMBaHWS,

06LLKMIA BEC OAHOMO YCTPOWCTBA
TpekuHra — He 6onee 20 T;
TEXHOMIOMMA: ONTUKO-
NHEPLMANTbHBIA TPEKWUHT,
aKTVBHbIE MapKepbl,
paboTatoLLme B MH(paKpacHOM
AmanasoHe;

yron 063opa ONTMUYECKON
cucTembl — He MeHee 230
rpagycos;

BpeMs OTK/IMKa CUCTEMb!
TPeKUHra— He 6onee 2 Mc;
pasMeLLeHre CEHCOPOB: Ha
00bEKTE OTCNEXMBAHUS;
CEHCOpbI, NCMNO/b3yeMble ANs
OTCNEXWBaHNSA LLNEMOB
BUPTYa/IbHOI peanbHOCTW U ANs
OTCNEXWBAHNSA ABUKEHWIA pyK
No/ib30BaTesNiei, JOMKHbI ObITb
NAEHTUYHBIMU 1
B3aMMO3aMeHAEMbIMU;
pasMeLLeHMEe aKTUBHBIX
MapKepOB: Haro/IbHOEe;

BCE KOMIMOHEHTbI CUCTEMBI
TPEKMHTa JO/MKHBI
MOHTUPOBATLCS Ha Mo, 6e3
HeobXoANMOCTH
NMOTONI0YHOI0/HaCTEHHOTO
MOHTaXa;

Ha/IM4mne CEHCOPOB B COCTaBe
eIHOr 0 YCTPOWCTBA TPEKMNHra:
aKcenepomMeTp, rmpockorn,
ONTUYECKMIA CEHCOp;

4acToTa OTCNEeXMBaHWS
NoM0XKeHWs Nosb3oBaTenNs:

- aKcenepomeTp: He MeHee 2000
BbIGOPOK/C;

- rmpockon: He meHee 2000
BbIGOPOKI/C;

- ONTUYECKNIA CEHCOP: HEe MeHee
60 BbIOOPOK/C;

MOrPeLUHOCTb OTC/IEXMBAHMNS
NONOXEHNS NOMb30BaTeNS B
MPOCTPaHCTBe Ha nowaan 6 m x
6 M — He 6onee 10 Mwm;
MUHUMaSIbHOE KONMYECTBO
nosib3oBaresie,
NOAAEPXXMBAEMOE CUCTEMONA



2.9.

doTorpammeTpuyeckoe MO

TPeKuHra, He MeHee 3 Yen.

TpeboBaHMA K NnokKasaTensm
XpaHeHus, TPaHCNOPTUPOBKA U
HacTPOMKMN:

BPeMs NOJIHOIo Pa3BEpPTbIBaHUA U
HaCTPOKM CUCTEMbI A1
naoLaan oTcnexmnsaHmsa 16 Ks.
M —He 601ee 90 MUH;
Heo6X04MMOCTb Ka/IMOPOBKK B
npouecce aKcnayaraumm —
OTCYTCTBYET;

TemnepaTypa XpaHeHus: -30°C..
+ 50°C.

TpeboBaHUs K cnocobam
ynpaBieHns NHTEPAKTUBHbLIMU
MOAENAMU:

nogaep>kka 6-KoopanHaTHOro
OTCNEXMBAHWS MONOXEHNS
YNpaB/ISOLLMX YCTPOWCTB B
NMPOCTPaHCTBE.

TpeboBaHUa K NporpaMmMHoOMy
06ecneyeHuto:

NoAAepP>XKKa CUCTEMOI TPeKMHra
onepaumoHHbIX CUCTEM:
Windows, Android;
npesocTaB/eHne
HeorpaHU4eHHOMN Mo BPeMeH
1NCMOMb30BaHUS MPOCTOM
(HEMCKMOUNTENBHOI) NULIEH3UN
Ha KOMMepyecKoe
MCNONb30BaHNEe NPOrPaMMHOIr0
obecneyeHnst CUCTEMbI TPEKMHTa
Ha oauH wnem ¢ OC Android
(6eccpoyHas NUUeH3ns) — 3 LWT.

O6ume TpeboBaHUS:

Ha/Iume MOOU/IbHbBIX LLIEMOB
BUPTYanbHON peasibHocTn Oculus
Go unn aHanor — 3 Wr.;
Ha/IMume KOMMIeKTa NPoBoAOB U
3apsAAHbIX YCTPOWCTB AN
6ecnepeboiHO paboThl.

MO ans 06paboTkm
N306paXkeHnIn N onpeaeneHns
(hopMbI, pa3mepoB, MOJIOXKEHUSA 1
MHbIX XapaKTepucTUK 06bEKTOB
Ha NI0CKOCTN NN B
MPOCTPaHCTBE. LT,



KomnaKTHbIn KBagpoOKOMTep C
TPEXOCEBbIM CTAOWUNN3ATOPOM,

2.10. Kamepoi 4K, MakcMmasibHOM
[abHOCTLIO Nepefayn He MeHee

Keagpokontep Mavic Air 6 KMm. LIT. 1

KBazpokonTep ¢ KaMepou, BeC He
6onee 100 B cbope C
NpPonennepom 1 Kamepoii;

211 ONTUYECKMI faTUmnK
onpegeneHns no3vuumn —
Hanuwe,
BO3MOXXHOCTb YJIa/IEHHOI0
Keagpokontep DJI Tello NporpaMmmmnpoBaHnsa — Hasm4ue. LLIT. 3
3 MegmasoHa
3.1 doTtoannapar ¢ 06bEKTUBOM KonnuecTso sth(heKTUBHBIX LuT.
nuKcenen — He meHee 20 M/H. 1
3.2 Bugeokamepa MnaHweT (gna obecneyeHns LT,

coBmecTMmMocTn ¢ n 2.3.6) ¢
NpUMepHbLIMU
XapaKTepucTuKamu:
AnaroHasb/paspeLLeHune:; He
MeHee 2048x1536 nukcenen;
[naroHanb 3KpaHa: He MeHee
9.7
BCTpOeHHas namatb (ROM): He
MeHee 32 'b;
paspeLLeHne (POToKamepbl: He
MeHee 8 M,
BeC: He 6onee 510T;
BbicOTa: He 60nee 250 mwm. 1
3.3 Kapra namatun gna OO6bEM NamMATN — He MeHee 64 LuT.
(hoToannapara/smMaeokamepbl "6, knacc He HUXxXe 10. 2
34 Lratus MakcumManbHaa Harpyska: He LUIT.
6onee 5 Kr;
MaKC1MasibHas BbICOTa CbEMKW:
He MeHee 148 cm 1

4.2.5. VH(hopmaunoHHO-METOAMYECKME YCNOBUS peasin3auum OCHOBHOM 06pa3oBaTe/IbHOM
nporpaMMbl OCHOBHOIO 06Llero obpasoBaHus (CMMCOK BHELLUHMX MeTOA, MaTepuasioB) (CCbIIKU
Ha fl0M. MaTepuasibl — MPOMnM1cbIBaeM B Keincax)

Cn1COK UCTOYHUKOB UTEpPaTypbl:

1 AnmaszoB, W.B. CO6OpHMK  KOHTPO/IbHbIX  BOMPOCOB MO  AMCLMMNIMHAM
«AapogoTorpagms», «A3pocbEMKa», «A3POKOCMUYECKME MeToAbl CbEMOK» / U.B.
Anmasos, A.E. AntbiHOB, M.H. CeBacTbsiHOBa, A.®. CTeueHko — M.: wu3g.
MWATAuK, 2006. — 35 c.



10.

11.

12.

13.

14.

15.
16.
17.

Bbaesa, E.FO. O6Lune BONPOCHI MPOEKTUPOBAHUA 1 COCTaB/IEHUA KapT 418 CTYLEHTOB
cneunanbHocTn «KapTorpadua u reomHgopmatnka» / E.HO. baeBa — M.. u3g.
MUNUTIAuK, 2014. — 48 c.

MakapeHko, A.A. Y4ebHoe nocobue Mo KypcoBOMY MPOEKTUPOBAHUIO MO Kypcy
«Obuereorpadmyeckne kaptbl» [/ A.A. MakapeHko, B.C. Mowuceesa, A.Jl.
CTenaHyeHKO nog obuein pepakumein MakapeHko A.A. — M.: u3g. MUUTAmK,
2014. — 55 c.

Bepewaka, T.B. MeTtogunyeckoe nocobune no 1Crosib30BaHMIO TOMOrpaPuyecknx Kapt
[NS OLLEHKM 3KONMOrM4YecKoro coctosHus Tepputopun / T.B. Bepeluaka, Kavaes I'.A.
— M.: n3g. MUUTIAKK, 2013. — 65 c.

Peobko, A.B. ®dotorpaduueckue npouecchbl peructpaumm uHgopmauun / A.B.
Penbko, KoHcTaHTUHOBa E.B. — CrI16.: n3g. NMOJIMTEXHUNKA, 2005. — 570 c.
KocuHoB, A.I'. Teopus © npakTMka LUPPoBOM 06paboTKM  M306paXKEHNIA.
OnctaHUMOHHOE 30HAMPOBaHWE W reorpauyeckue MHEPOPMALMOHHbIE CUCTEMBI.
YuebHoe nocobue / A.l'. KocuHos, V.K. Nypbe nog pea. A.M.bepnsaHta — M.: n3g.
HayuHbIli mup, 2003. — 168 c.

PagnonokaunoHHble  CMUCTEMbl  BO3AYLWIHOW  pas3Befku,  AemdpupoBaHue
PaAM0/IOKaLMOHHBIX M300paxkeHnin / nog pea. LUkonbHoro J1.A. — wu3g. BBUA um.
npod. H.E. >Xykosckoro, 2008. — 530 c.

KneHnko, KO.IM. OCHOBbI KOCMWUYECKOro NpUpoLoBeaeHus: y4ebHuK ans By3os / FO.IT.
KneHko — M.: n3a. KaptreoueHTp — ["eoge3nspar, 1999. — 285 c.

VBaHoB, H.M. BannMctvka 1M HaBurauus KOCMWYECKWUX arnaparoB: YYeOHWK [A/is
BY30B — 2-e u13f., nepepad. n gon. / H.M./BaHoB, J1.H. JlbiceHko — M.: n3g. Apoda,
2004. — 544 c.

Bepewaka, T.B. Metoguueckoe mnocobme Mo Kypcy «3IKONOrmyeckoe
KapTorpadgupoBaHue» (nabopaTopHble paboTsl) / T.B. Bepewiakosa, V.E. Kypb6atosa
— M.: u3g. MUNTIMAKK, 2012. — 29 c.

MBaHoB, A.I'. MeToan4yecKre yKasaHus MO BbIMOIHEHUIO N1abopaTopHbIX paboT Mo
ancumnnvHe «Ludposas kaptorpadus». [Ona CTyfeHTOB 3 Kypca Mo Hanpas/ieHUIo
noarotoekn «Kaprtorpagms n reonHgopmatmka» / A.l'. eaHos, C.A. Kpbinos, I".W.
3arpebuH — M.: nzg. MU AmnK, 2012. — 40 c.

WMBaHoB, A.I'. ATnac kapTorpauMueckmx MpoeKUMin Ha KpYrHble pPernoHbl
Poccuitickoni ®efepaunn: yuebHo-HarnsgHoe mnsgaHune / A.l'. eaHos, I'.W. 3arpe6uH
— M.: n3g. MUNTAuK, 2012. — 19c.

MetennH, A. 3D-mogenunposaHne B SketchUp 2015 — OT NpoCTOro K CI0XKHOMY.
Camoyuutens / A. MetenmH — u3g. AMK [Mpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

BoictpoB,  A.KO. MpuMeHeHUe TeOMH(OPMALMOHHBIX TEXHOMOTUA B
[OMO/IHUTENbHOM LLIKO/IbHOM 06pa3oBaHun. B cOOpHMKe: 3JKonorus. SKOHOMUKA.
Wugpopmatuka / A.KO. Beictpos, A.C. Jly6HuH, C.C. py3ges, M.B. AHgpees, 4.0.
[Apbira, ®.B. LWkypos, KO.B. Konocos — PocToB-Ha-[oHy, 2016. — C. 42-47.
GI1SGeo — http://gisgeo.org/.

MMC-Accoupnaumnn — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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http://gisa.ru/
http://gis-lab.info/

18. MopTan BHE3EMHbIX JaHHbIX —

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

19. OSM — http://www.openstreetmap.org/.
20. BbicTpoB, A.FO. 'eoKBaHTYM TYNIKUT. MeToANYECKUIA
MHCTPYMeHTapuii HacTaBHMKa / A.KO. BbicTpoB, — Mocksa, 2019. — 122 c., ISBN

COIrMACOBAHO:
PykoBoauTtesnb
LleHTpa 06pa3oBaHus
LMPOBOro 1 ryMaHuTapHoro
npotunsa,«Touka Pocta»
MBOYCo6LU No55

Th*i E. A. TuwweHko
30("8.2019 ropa
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