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I. llosicHuTEJbLHAS 3aIIHCKA

AKTYaJIbHOCTB: CErofHs reoMH()OpPMAIlMOHHBIE TEXHOJIOTMH CTaJd HEOTHEMJIEMON YacThIO
Halled >KU3HH, JI000W COBPEMEHHBIH YEIIOBEK I0JIb3YETCS HABUTAIlMOHHBIMH CEpBHCAMH,
NPUIOKEHUSAMU JJI1 MOHHUTOPHUHIAa OOLIECTBEHHOIO TPAaHCIOPTa W MHOTUMH JIPYTMMHU
CEPBHUCAMM, CBA3AHHBIMU C KapTaMU. JTH TEXHOJIOTHH UCIIOJIB3YIOTCS B COBEPLICHHO PA3IMYHBIX
cdepax, HaUMHAs OT pearupoBaHUs MPU YPE3BBIYANHBIX CUTYAlMSIX U 3aKaHUYMBass MapKETUHTOM.
Kypc «l'eonH(popManiioHHbIE TEXHOJIOTUW» IO3BOJISIET CHOPMHUPOBATh y OOYyJarOIIUXCs
YCTOMYHMBYIO CBSI3b MEXIY MH(POPMALMOHHBIM U TEXHOJIOTUYECKHM HAIpPaBICHUAMU Ha OCHOBE
peaIbHBIX TMPOCTPAHCTBEHHBIX JAHHBIX, TaKHX KakK a’dpo(oTochEMKa, KOCMHUYECKas ChEMKA,
BEKTOPHBIE KapThl U Jp. DTO MO3BOJUT OOYYAIOMIMMCS MOJYYUTh 3HAHHS MO HMCIOJIB30BAHUIO
reonH()OPMALIMOHHBIX HMHCTPYMEHTOB UM NPOCTPAHCTBEHHBIX JaHHBIX [UJII IIOHUMAaHUS U
U3YyYCHHS OCHOB YCTPOMCTBAa OKPYXArOIIET0 MHUpa W TPUPOAHBIX siBieHui. OOyuarommecs
CMOT'YT peaJli30BbIBaTh KOMAaHJHBIE NMPOEKTHI B cdepe HCCIeIOBaHUS OKPYKAIOLIEro MHUpa,
HayaTh UCIOJIb30BaTh B MIOBCEIHEBHOM KM3HU HABUTAlIUOHHBIE CEPBUCHI, KOCMUYECKNE CHUMKH,
9JICKTPOHHBIC KapThl, COOMPATh JaHHBbIE 00 O0BEKTaX HAa MECTHOCTH, CO37aBaTh 3D-00BEKTHI

MECTHOCTH (KaK OT/EJIbHbIC 3[JaHUs, TaK U LeJIbIe TOPOa) U MHOTO€ JAPYToe.
Knaccudukanus nporpaMmbl: TEXHUYECKAs.

HanpaBjieHHocTh ~ 00Opa3oBaTe/ibHOM  mporpamMmbl:  oOpa3oBaTeibHas  MporpaMma
«["eonH(OpMaIMOHHBIE TEXHOJIOTHM» SIBIISIETCS 00IIe00pa30BaTEIIBHON MPOrpaMMON 110

npeaMeTHOM obnactu «TexXHOIOoTHsY.

DOYyHKUUOHAJIBbHOE NPEeAHA3HAYECHHE IPOrPAMMBI: IIPOCKTHAS.
®opMa opraHu3alMu: rpynInosas.

AKTYaJbHOCTb U OTJIMYNTEIbHbIE 0COOEHHOCTH MPOrPaMMBbI

HoBu3zHa mnporpamMmbl 3aKiIIO4aeTcsi B CO3JaHWM YHHKaJbHON 0Opa3oBaTENIbHOW CpEbl,
(hopMupyroMIEH MPOSKTHOE MBIIIICHHE 00YYAIOIIMXCS 33 CYET TPAHCISALUN MPOSKTHOTO CIIoco0a

JeSITEIbHOCTH B PAMKAX PEIEHHUs] KOHKPETHBIX MPOOJIEMHBIX CUTYAIHH.

AKTyaabHOCTH IPOrpaMMbl OOYCJIOBJIEHA TeM, YTO paboTa Haj 3aJayaMH B paMKax MPOEKTHOM
NeSITeTbHOCTH (POPMUPYET HOBBIM THUI OTHOIIEHUS B paMKax CUCTEMBI «IIpUpojia — OOIIECTBO
— YeNOBEK — TEXHOJOTUU», ONPEACISAIONU 0053aTeIbHOCTh SKOJIOTHYECKOH HOPMHPOBKHU
IIpY OpraHU3alUM JI0O00N NEeATENbHOCTH, YTO SIBJSETCS MEPBBIM MIAaroM K (OpMHpPOBaHUIO

«IIOKOJICHUS PAa3BUTHUA», ABIAIOIICTOCA TPECHAOM pa3BUTUA COBPEMCHHOI'O O6HIGCTBa.



[Iporpamma mpeanosnaraer (GpopMuUpoBaHHE y OOYHYAIOUIMXCS MPEACTABICHUN O TEHJEHIMSIX B
Pa3BUTHUN TEXHUYECKOH cdepbl. HOBBINM TeXHO-TPOMBIIIJIEHHBIN VKAl HE MOKET OBITh MOJI0KEH
B opmaT ol1iecTBa pa3BUTHS TOJIBKO Ha OCHOBAHMM HOBU3HBI (DU3MUECKUX MPUHIIUIIOB, HOBBIX
TEXHUUYECKUX PEIICHUH U KJIACTEPHBIX CXEM B3aUMOJAEHUCTBUS Ha IOCTHUHIYCTPUAIBHOM 3Talle
pa3BUTHS COLMyMa, a UAEsl Pa3BUTUS OOLIECTBAa HEIMPEJOXKHO BKIIOYAET B c€Osl TEHACHIMIO K
0OpEeTEeHHI0 COHAMPABICHHOCTH AHTPONMOTEeHHBIX (hAaKTOPOB, 3aKOHOB pa3BUTHUA Ouochepbl u

KYJIbTYPHOT'O Pa3BUTHSI.

[legarornueckas 1enecoo0pa3HOCTh 3TOM MPOrpaMMbl 3aKJIOYAeTCd B TOM, UYTO OHa SBIISETCS
LEJIOCTHOM M HENPEPHIBHON B TEUEHHE BCETO MpOIecca O0YYCHUS U TIO3BOJISIET 00yJatomeMycst
miar 3a LIaroM packpbiBaTh B ce0e TBOpYECKHE BO3MOXHOCTH M CaMOPEATU30BHIBATHCS B
COBPEMEHHOM MHpe. B mpoliecce u3ydeHHs OKpYXaloLIEro Mupa oOydarommecs IoJIyyaT

JOTIOJTHUTEIFHOE 00pa3oBaHue B 00J1acTu HH(POpMATHKH, Teorpadun, MATEMAaTUKU U (UK.

OTnuunTenbHON 0COOEHHOCTBIO JaHHOM MPOTrpaMMBbI OT yXe CYILECTBYIOLUIMX 00pa30BaTeIbHbIX
IporpaMM sBJIE€TCS €€ HaNpaBJIE€HHOCTh Ha pa3BUTHE OO0yYaromMXCi B IPOEKTHOMN
nesTeNnbHOCTH coBpeMeHHbIMU MeTogukamu TPM3 um SCRUM c mnomouipio COBPEMEHHBIX

TEXHOJIOTHI 1 000pYyAOBaHUS.
Bo3spact o0yuaromuxcsi: odyyaromuecs: 7 KI1accoB.
Cpoku peanu3anum nporpamMmmbi: 68 4yacos.
HamosnsieMocTs rpymnm: 15 denosexk.
Pe:xxuM 3aHaTHM: 10 2 aKaJeMUYECKUX Yaca B HENEIIO.
DopMbl 3aHATHIA:

- paboTa HaJl peleHueM KeicoB;

- 1abOpaTOPHO-TIPAKTUYECKUE PAOOTHI;

- JIEKLUY;

- MacTep-KJIacchl;

- 3aHATHUSI-COPEBHOBAHUS;

- BKCKYpCHH;

- IPOEKTHBIE CECCHUHU.



MeTOI[bI, HCIMOJb3YEMbIC HA 3AHATHUAX:

- npakTU4YecKue (yrpaKHEeHHUs, 3a/1a91);

- CcJIOBeCHBIE (pacckas, 6ecesa, HHCTPYKTaX, YTCHHE CIIPAaBOYHON JINTEPATYphI);

- HarJsIHBIC (IEMOHCTPAIUS MYJIbTUMEIUHHBIX IPE3CHTAIH, (oTorpadun);

- npoOJaemMHble (METOABI MPOOJIEMHOTO H3JIOKEHHA) — OOydarommMces NaéTcs 4YacTb
TrOTOBOTO 3HAHMS,

- IBPUCTUYECKHE (YACTUYHO-TIOMCKOBBIE) — OOYYAIOIIMMCSl TIPEJAOCTABIsACTCS OOJbIIast
BO3MOKHOCTh BEIOOpA BApUAHTOB;

- UCCleIoBaTeNbCKUE — 00yJaroIuecs: CaMy OTKPBIBAIOT U UCCIICAYIOT 3HAHUS;

- WLTIOCTPATHBHO-00BSICHUTEIIHHEIC,

- PEIPOAYKTUBHBEIE,

- KOHKpETHble M  aOCTpaKTHble, CHHTE3 M aHaJW3, CpaBHEHHE, O000OIICHHE,
abcTparupoBaHue, KIacCU(PUKAIMS, CHCTEMAaTH3alus, T. €. METOABl KaK MBICIUTEIbHbIC
OTepaIuuy;

- WHAYKTUBHBIC, ICAYKTUBHBLIC.

IIe.m;: BOBJICUCHHEC 06yqafom1/1xc51 B IMPOCKTHYHO JCATCIBHOCTD, pa3pa60TI<a HAay4YHO-

HCCIICA0BATCIbCKNX U HHKXCHCPHBIX ITPOCKTOB.

3agaun:

obyuarowue:

. npuoOpeTeHue U yriyoieHne 3HaHUH OCHOB MTPOSKTUPOBAHUS U YIPABJICHUS IPOCKTAMU;
. 03HAKOMJICHHE C METOJaMH U puémMaMu cOopa 1 aHan3a HHPOpPMaLny;

. oOyueHue MPOBEJICHUIO MCCIEA0BaHUMN, MPE3CHTALMN U MEXIIPEIMETHON NO3UIIMOHHON
KOMMYHHUKaIWH;

. o0yyeHne paboTe Ha CHeMATU3UPOBAHHOM 000PYJOBAaHUH U B IPOTPAMMHBIX CpEAax;

. 3HAKOMCTBO C  XapJ-KOMMETEHUUSMU (T€OMH(POPMALMOHHBIMH), TO3BOJISIOLIUMU

NPUMCHATH TCOPCTUUYCCKHUC 3HAHUA Ha MPAKTUKEC B COOTBCTCTBUU C COBPCMCHHBIM YPOBHEM

pPa3BUTHUS TEXHOIOTHIA.

passusaroujue:

. (hopMupoBaHHE HHTEPECa K OCHOBAM M300pETaTeNIbCKON AEITeTbHOCTH;
. pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEATUBHOTO MBIIICHUS;

. npuoOpereHue onbiTa ucnoiab3oBanus TPU3 npu GpopmupoBaHum cOOCTBEHHBIX UICH U

peLIeHu;



° (l)OpMI/IpOBaHI/IC IIOHUMAaHHA HpﬂMOfI u O6p21THOI’I CBA3U TIPOCKTAa U CpCAbl €ro

pcann3lanunu, 3aJI0)KCHUEC OCHOB COHH&J’II)HOﬁ M DKOJIOTHISCKOM OTBETCTBCHHOCTH,
® Pa3BUTHUC I'COIIPOCTPAHCTBCHHOT'O MBIIIJICHU

® Pa3BUTHC CO(l)T'KOMHeTCHHI/II;'I, HeO6XOI[I/IMBIX JJIA YCHCHIHOﬁ pa6OTBI BHC 3aBUCHUMOCTHU

oT BbIOpaHHOM npodeccuu.

socnumameJlbHbsle.
® (1)OpMI/IpOBaHI/Ie IIPOCKTHOI'O MUPOBO33PCHUA H TBOPUCCKOI'O MBIIIJICHU;
® (1)OpMI/IpOBaHI/Ie MHUPOBO33PCHUA 11O KOMIIICKCHOM OLCHKE OKpyXaromero Mupa,

HaHpaBHeHHOfI Ha €10 ITO3UTHBHOC N3MCHCHUC,

® BOCIIUTaHHE COOCTBEHHOM MNO3UIUKU 110 OTHOHMICHHWIO K JACATCIIBHOCTU W YMCHHUC

COIOCTABJISITh €€ C IPYTrUMHU MO3ULUSMU B KOHCTPYKTUBHOM JIHAJIOrE;
. BOCIIHTaHUE KYJIbTYpbl pabOThl B KOMaH/IE.

[TpuHnunel ¥ MOAXOABl K (OPMUPOBAHUIO 0Opa30BaTENbHON MPOTpaMMbl OCHOBHOTO OOIIETO

oOpazoBaHus
[Iporpamma peanusyercs:

- B HEMPEPHIBHO-00Pa30BaATEIHHON NEATEIbHOCTH, COBMECTHON JNEATEIbHOCTH, OCYIECTBISIEMON
B XOJ€ PEXUMHBIX MOMEHTOB, TJI¢ OOYYalOIIMWCS OCBAaWBAET, 3aKpEIUIIET W ampoOupyeT

MOJIYYCHHBIC YMCHUSA

- B CaMOCTOSATEIIbHOW JESTEIbHOCTH OOYYaIOIUXCs, T€ OOYJalOIUHCA MOXET BBIOpaTh
NEeATeNIbHOCTh 10 MHTEepecaM, B3aMMOJEHCTBOBATh CO CBEPCTHUKAMU Ha PaBHOMPABHBIX

MO3UIUSAX, PEIIaTh TPOOIEMHbIE CUTYAllUU U JIP.;

- BO B3aUMOJICHCTBUH C CEMbSIMU JETEH.

[Iporpamma MOXET KOPPEKTHUPOBATHCS B CBSI3M C U3MEHEHUSIMU:
- HOPMATHUBHO-TIPABOBOM 0a3bl JOUIKOIBLHOTO 00pa30BaHMS;

- BUJIOBOM CTPYKTYPHI TPYIIIT;

- 00pa3oBaTEeNbHOIO 3a1poca PogUTENEH.

[Toaxoas! kK GOpMHUPOBAHHIO TPOTPAMMBI:



- JInyHOCTHO-OpHEHTUpPOBaHHbIM. OpraHuszanus o0pa30BaTENBHOrO Mpolecca ¢ y4ETOM
IJIaBHOTO KputepHs 3Q(HeKTUBHOCTH 00yYaronerocsi — ero JUYHOCTH. MexaHu3M — co37aHue
YCIOBUH JJIsl Pa3BUTUS JINYHOCTH HA OCHOBE HU3Y4YEHMs CIHOCOOHOCTEH OO0YyYarolerocs, ero

HMHTEPECOB, CKIIOHHOCTEM.

- JestensHOCTHBIA. OpraHu3anus IeSTEIbHOCTH B OOIIEM KOHTEKCTE 00pa3oBaTeIbHOTO

nponecca.

- llenHoctHpiid. OpraHuzanuss pa3BUTUS M BOCHUTAHUS Ha OCHOBE OOIIEUETOBEYECKUX

HGHHOCTCﬁ, a TaAKKC OTHYCCKUX, HPAaBCTBCHHLIX U T. .

- KoMneTeHTHOCTHBIN. qDOpMPIpOBaHI/IC TOTOBHOCTH 06y11a}01u1/1xc51 CaMOCTOSATCIIbHO

JIECTBOBAThH B XOJI€ PEIIEHUS aKTyaIbHBIX 3a/1a4.

- CucTeMHBIH. MeTom0I0rn4ecKoe HaIpaBJICHHUEC, B OCHOBC KOTOPOI'O JIC)KUT PACCMOTPCHUC
06yqafomeroc>1 KakK IEJIOCTHOI'O MHOXXECTBa 3JICMCHTOB W3 OTHOIICHUN U Pa3iIUYHBIX CBsI3eH

MCKYy HUMU.

- Huanorunyeckuii. Opranusanus mnpouecca ¢ y4éToM NPUHLUIIA HAJIora, CyObeKT-CyObeKTHBIX

OTHOIIIEHU.

- IIpoGnemublii. DopMHpOBaHUE MPOrpPaMMbl C TO3MLIMNA KOMIUIEKCHOIO MU MOIYJIbHOIO
MIPEICTABIEHUS] €€ CTPYKTYPbl KaK CUCTEMBI MOJAIPOrpaMM IO 00pa3oBaTEIbHBIM 00JAacCTAM U

ACTCKUM BUJaM ACATCIIbHOCTH, CHOCO6CTBYIOH_II/IM HCJICBBIM OPUCHTUPAM PA3BUTHA.

- Kynbryponornueckuii. Opranusanus mnporecca ¢ yu€ToM HOTEHIHaIa KyJIbTypocooOpa3HOro

COACPpKaHUA JOMKOJBbHOT'O 06p830BaHI/I$I.

1.2. Ilnanupyemble pe3ynbTaThl OCBOCHHS OOYYarOIIMMHUCA OCHOBHOH 00pa3oBaTeabHOU
porpaMMbl OCHOBHOTO 0011ero oOpa3oBaHus (005S3aTebHO MPOBEPUTH pa3OHEHHE IO

JUYHOCTHBIM, MPEAMETHBIM H T. 1I.)
1.2.1. OOume nonoxeHus

Ilporpamma na€r oOywaromuMMcsi BO3MOXHOCTb IOTPY3UThCSI BO BCE MHOrooOpasue
MIPOCTPAHCTBEHHBIX  (T€OMH(POPMALMOHHBIX)  TexHojorui. Ilporpamma  3HaKOMHT
o0yyaromuxcs ¢ TeOMH()OPMAITMOHHBIMU CHCTEMAaMH U C Pa3IMYHBIMU BHJAMH T€OAAHHBIX,
MO3BOJISIET TMOJIy4YUTh 0a30Bble KOMIIETEHIMH IO COOpY JaHHBIX M OCBOWUTH HEPBUYHBIC
HaBBIKM paOOThI ¢ JaHHBIMU. [loTydyeHHbIE KOMIIETEHIIMN U 3HAHUS MTO3BOJIAT 00yUaroIUMCs

MPUMEHHUTh UX MOYTH B JIFOOOM HaIlpaBI€HUHU COBPEMEHHOro pblHKAa. OCBOMB MpOrpaMmy,



06yqa}oumec;1 CMOT'YT BLI6paTL HanOoJee HHTCPCCHYIO IJII HUX TEXHOJOTIMYCCKYIO

HaIpaBJIEHHOCTb, KOTOPOH OHU OyAyT 00ydaThCsl B paMKax yriyOJIE€HHOTO MOJTYJIS.

[Mporpamma 3aTparuBaeT Takue Tembl, Kak: «OCHOBBI pabOTHI C MPOCTPAHCTBEHHBIMU
JTAHHBIMI, «OpueHTHpOBaHUE Ha MECTHOCTH, «OCHOBBI dhoTorpadumy,
«CamocTosTenbHbll  cOOp AaHHBIX», «3D-MomenMpoBaHWE MECTHOCTH U OOBEKTOB
MecTHOCTUY, «I eonHdopmarmonnsie cuctemsl (I'MC)», «Busyanuszanus v mpeacTaBICHHUE

PE3YIbTATOBY.

B ocnoBe pa3paboTaHHON MpPOrpaMMbl JIEKUT METOAMYECKU HMHCTPYMEHTapHii
(denepanpHOro ThIOTOpa bhIcTpoBa AHTOHa IOpheBHya «CeTh AETCKHUX TEXHOMAPKOB

“KBanropuym”. BBOIHBIH MOAYIIbY.

[lporpamma oOpHEHTHpOBaHa Ha JIOTIOJIHUTEIBHOE OOpa3oBaHHE OOYJArOIIUXCS

IIKOJIBHOTO BO3pacTa 7 Kiacca.
MakcumaabHOE KOJIMYECTBO OOYJarOIIMXCs B Tpymie — 15 4enoBexk.
1.2.2. CrpykTypa INITaHUPYEMBIX PE3YIbTaTOB

[InanupyeMble pe3ysbTaThl ONMPAIOTCA HAa BEAYIIUE LEJIEBbIE YCTAaHOBKH, OTPAXKAIOIIUE
OCHOBHOM, CYIIHOCTHBIA BKJIAJ KaXKJOW H3y4aeMOM IIpOrpaMMbl B DPa3BUTHE JIMYHOCTH,

00y4aromuXxcsi, X CIIOCOOHOCTEH.
B cTpykType minaHupyeMbIX pe3yJbTaTOB BBIACISAIOTCS CIECAYIOIIME TPYIIIIbI:

1. JluuHOoCTHBIE pe3yabTaTbl OCBOEHMSI OCHOBHOM 00pa3oBaTENbHOM  MPOrpaMMbI

npeaAcTaBJICHbBI B COOTBETCTBUH C FPYHHOI;’I JIMYHOCTHBIX PE3YJILTATOB.

2. MertanpenMeTHble pe3ylbTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHOM MPOTPaMMEI

OpeACTABJICHBI B COOTBECTCTBUU C MOATPYIIIAMH YHUBCPCAJIbHBIX y‘-IGGHBIX JICHCTBUH.

3. IlpenmeTHble pe3yabTaThl OCBOEHUS OCHOBHOH  0Opa3oBaTeNbHOM  MPOTPAMMBI

MPEJCTABIEHBI B COOTBETCTBUHU C TPYIMIIAMHU PE3yJIbTaTOB y4eOHOrO MpeIMeTa.
1.2.3. JInuHOCTHBIE PE3YABTATHI
IIpozpammmble mpebosanus K ypoGHIO OCRUMAHHOCIU (TUYHOCMHbIE PE3YTbmMAambl).

— c(opMHEpOBAaHHOCTH BHYTPEHHEH IMO3UIMK O0YYArOMIETOCs, YMOIIMOHAILHO-TIOIOKHUTEIHLHOE

OTHOIIICHHUC 06yt1ar01ueroc;1 K HIKOJIC, OpUCHTAallHUd HAa ITO3HAHUC HOBOI'O,

— OpucHTalud HA O6p3.3€].[ MOBCACHUSA «XOPOIICTO YUCHUKAN;



— c(hopMUPOBAaHHOCTb CaMOOIIEHKH, BKJIIOYas OCO3HAHME CBOMX BO3MOXXHOCTEH B YUEHHH,
CIIOCOOHOCTH aJIeKBaTHO CYIUTh O MPHYMHAX CBOETO YycleXxa/Heyclexa B YYEHUH; YMEHHE

BHJIETh CBOU JJOCTOMHCTBA M HEIOCTATKH, yBaXKaTh CE0s1 U BEPUTH B yCIIEX;
— c(hOpMUPOBAHHOCTh MOTUBAIIMH K YUEOHOU 1€ TEIIbHOCTH;

— 3HaHWE MOpaJbHBIX HOPM M C(OPMHUPOBAHHOCTH MOPAIBHO-ITHUECKUX CYXKICHHH,
CIIOCOOHOCTh K PEIIEHUI0 MOPAJIbHBIX MPOOJEM Ha OCHOBE KOOPAMHALMHM PA3IMYHBIX TOUYEK
3peHHs, CIIOCOOHOCTh K OIIEHKE CBOMX MOCTYIKOB M JIEHCTBHUA JPYruX JIOAEH C TOYKH 3pPEHUS

COOUTIOICHUSI/HapYIIEHUS] MOPAJIbHONH HOPMBI.
IIpocpammmnvie mpebosanus K ypoeHio pa3eumusi:

- C(bOpMI/IpOBaHHOCTB MNPOCTPAHCTBCHHOI'O MBIINUJICHUA, YMCHUC BHJICTH 00BEM B IIIIOCKHX

npeaMeTax;
— YMCHHC O6pa6aTHBaTL U CUCTCMATHU3UPOBATH 0OJIBIIIOE KOJIMUECTBO HH(bOpMaLII/II/I;

— C(I)OpMI/IpOBaHHOCTB KpCaTUBHOTO MBIIIJICHUSA, TNOHUMAHUC IPUHIUIIOB CO3/1aHUS HOBOI'O

MIPOJIYKTA;
— c(OpMUPOBAHHOCTH YCUIUYUBOCTH, MHOT033Ja9HOCTH;

- C(I)OpMPIpOBaHHOCTL CaMOCTOATCIIbHOTO MOJAXO0Aa K BBIIIOJIHCHUIO PAa3JIMYHBIX 3ada4d, YMCHUC

paboTaTh B KOMaH/ie, YMEHHE IPABUIIBHO JI€JIETMPOBATh 3a4aUH.
1.2.4. MeranpeamMeTHbIE pe3yIbTaThl

I'eorpadus

BellTyCKHUMK Hay4uTCs:

. BBIOMpAaTh  MCTOYHMKH  reorpaduyeckoii  umHpopmammu  (kaprorpadudeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHJEO- U (OTOM300paKeHUs, KOMIIbIOTEpHbIE 0a3bl JAHHBIX),

AJICKBATHBIC pCIIACMbIM 3aJladaM;

. OpPUEHTUPOBATbCd B HCTOYHHKAX reorpaduyeckoil mHpopmauuu (kKaprorpaduyeckue,
CTaTUCTHUYECKUE, TEKCTOBBIE, BHUJIEO- U (POTOU300pa)KEHUs, KOMIBIOTEPHbIE Oa3bl JaHHBIX):
HaXOJUTh U U3BJIEKATh HEOOXOAMMYIO MH(OPMALIMIO; ONPENENATh U CPAaBHUBATh KaUeCTBEHHbIE
U KOJMYECTBEHHbIC IOKA3aTeNd, XapaKTepusymolue reorpaduyeckrne 0OBEKTHI, MPOIECCH U
SIBJICHUSI, UX TIOJIO)KEHUE B MPOCTPAHCTBE MO TeorpapuuecKuM KapTaMm pa3HOro COJIEpKaHHs U

APpyrum HCTOYHHKAaM, BBIABJIISITH HEAOCTAOUIYHO, B3aUMOJOIOJIHAOUIYIO H/Uau



IPpOTUBOPCUUBYIO reorpa(bnqecxyfo I/IH(I)OpMaI_[I/IIO, NpeACTABJICHHYIO B OJHOM HJIM HECKOJIBKHUX

HCTOYHHUKAX,

. OpeNCTaBiIsATh B pa3nuyHbiXx ¢opMax (B BuIe KapThl, Tabmuipl, rpaduka,
reorpa)uuecKoro OMUCaHUs) reorpauueckyrd MHPOpPMaAINIO, HEOOXOIUMYIO ISl pEelICHUs

y4eOHBIX U MTPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4.
BrITyCKHHMK TTOJIYYUT BO3MOKHOCTh HAYUUTHCS
. MOJIETPOBATh reorpaduuecKre OOBEKTHI U SIBICHUS;

. MPUBOJIUTL MPUMEPHl TMPAKTUUECKOTO KCIONb30BaHUs Teorpaduyeckux 3HaHUHA B

Pa3IMYHBIX 00JIACTSIX AEATEIHLHOCTH.

Marematuka

CraTucTuka u TeOpusi BEpOSITHOCTEN

BelltyCkHUK Hay4uTCs:

. MPEJICTaBIIATh JaHHBIE B BUJIE TaOJHII, TUarpamm;

. YUTaTh WH(GOPMAILIKIO, TPE/ICTABICHHYIO B BUJE TaOIHIIbI, THArPAMMBI.

B noBceHeBHOM KU3HU U IPU U3YUYEHUU JPYTUX NMPEIMETOB BBITYCKHUK CMOXKET:

® H3BJICKATb, UHTCPHPCTUPOBATL U Hp606pa3OBBIBaTB I/IH(I)OpMaI_[I/IIO, MMPEACTAaBJICHHYIO B
Ta6J'II/II_IaX U Ha JUarpammax, OTpaxxaromiyro CBOMCTBA U XApPaKTCPUCTHUKU PCAJIbHBIX ITPOLUECCOB U

SIBJICHHH.

HarmsiaHas reomerpust
I'eomerpuueckue Gpurypol
BolnyCKkHUK Hay4HTCS:

. OIepHpOBaTh Ha 0A30BOM YPOBHE MOHATHUSAMU: (Urypa, TOUKA, OTPE3OK, MpsMas, Jyd,
JOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK M YeThIPEXYTOJIbHUK, IPSIMOYTOJIBHHUK U KBaJpar,
OKPY’XKHOCTb U KpYT, MPSIMOYTOJbHBIA Mapajuienenunen, Kyo, map. M3oOpaxare u3zydaemble

(Gurypsl OT pyKH U C IOMOILBIO IMHEHKU U IIUPKYIISL.
B noBce1HEBHOM KU3HU U NIPU U3YYEHUU JPYTUX MPEIMETOB BBITYCKHUK CMOKET:
. pelaTh NpaKTUYECKUE 3a/1a4l C IPUMEHEHUEM ITPOCTEUIINX CBONUCTB (Uryp.

I/I3MepeHI/I5[ 1 BBIYUCJICHUS
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BbInmycKHUK Hay4YHUTCS:

® BBITIOJIHATE U3MEPCHUC IJINH, paCCTOHHHﬁ, BCJIMYHH YIJIOB C IMOMOIIBKO MHCTPYMCHTOB

JUISL U3MEPEHUH JUTHH | YTJIOB.
dusuka
BoInyCKHUK Hay4HTCS:

. coOmogaTh MpaBuia OE30MAaCHOCTH W OXpaHbl Tpyda Ipu paboTre C yd4yeOHBIM U

1a060paTOPHBIM 000PYOBAHHUEM;

® IIOHUMAaTb IPUHIIUIIbI ﬂeﬁCTBHH MalllMH, l'[pI/I60pOB 1 TCXHUYCCKUX YCTPOﬁCTB, YCJIOBUA

X 0€30MMacHOro UCHOJIL30BaHUS B HOBCG,Z[HCBHOﬁ KU3HU,

. UCIIONIb30BaTh MPHU BBIOJHEHWH YYEOHBIX 3aJad HAyYHO-TIONMYJSPHYIO JIUTEpPaTypy O

(U3NYECKHX SIBIICHUSX, CIIPABOYHBIC MaTEpUAIIbI, PECYpChl HHTEPHETA.
HNudopmartuka
BbIyCKHUK HAy4HTCS:

® pa3jindaTb BUJABL I/IH(i)OpMaLII/II/I o crocodaMm eé BOCIIPpHUATHUSA YCIIOBCKOM U 11O crocobam

eé MMPEACTABIICHUA HAa MaTCPUAJIbHBIX HOCHUTECIIAX,

. OPUBOJIUTH MPUMEPbl HHMOPMAIMOHHBIX MPOLECCOB (IIPOLECCOB, CBSI3aHHBIX C

XpaHeHueM, npeoOpa3oBaHUEM U Nepeiadeil JaHHBIX) B dKUBOU MPUPOJIE U TEXHHUKE;

. knaccudumponath cpeactsa UKT B cooTBeTcTBUM € KPYroM BBIIOTHSEMBIX 3a/1a4.
MaremaTrueckre OCHOBBI HHPOPMATHKU

BbIyCKHHUK TOTYyYUT BO3MOKHOCTb:

. MO3HAKOMHUTBCS C MpPUMEpaMHU MaTEeMaTHYECKUX MOJEJIed M  HUCHOJIb30BaHUEM
KOMITBIOTEPOB MPH UX aHAJIM3€; MOHATh CXOJICTBA U PA3IUYHUSI MEXTYy MAaTEMAaTHUECKONH MOJIEIBIO
00BEKTa M €ro HaTypHOM MOJEINbI0, MEXIYy MaTeMaTHYeCKOW MOJENbI0 OOBEKTa/sBICHUS U

CJIIOBECHBIM OIIMCAHHUEM.
Hcnonb3oBaHne MpOrpaMMHBIX CHCTEM M CEPBHCOB
BellTyCkHHMK Hay4uTCs:

. KJaccuuIUpoBaTh (Gailsibl O TUITY U UHBIM MapaMeTpam;
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° BBITIOJIHATE OCHOBHBIC OIICpalluu C Cl)aﬁﬂaMH (CO3,I[aBaT]':>, COXPaHATh, PECAAKTUPOBATD,

yIaJsTh, apXUBUPOBATh, «PACIAKOBBIBATh» apXUBHBIE (Daiiibl).

BI)IHYCKHI/IK OBJIAJCCT (KaK PE3YIbTAT MPUMCHCHUA NPOIrPaAMMHLBIX CUCTEM U UHTCPHET-CCPBUCOB

B JIAaHHOM KypcCe€ M BO BCEM 00pa30BaTeIbHOM MPOIECCe):

. HaBbIKaMU pabOThl C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSIMU U HaBBIKAMHU, IOCTATOYHBIMU
UL pabOThl C PAa3IMYHBIMUA BHJIAMHU MPOTPAMMHBIX CHUCTEM M MHTEPHET-CEpBUCOB ((ailyioBbIe
MEHEeJKephl, TEKCTOBBIE PEIAKTOPHI, dJEKTPOHHBIE TaOIUIBI, Opay3ephl, MOMCKOBBIE CHCTEMBI,
CJIOBapH, JIEKTPOHHBIE SHIUKIONEINH); YMEHHEM OIUCHIBaTh PadOTy 3THX CUCTEM U CEPBHCOB

C UCIIOJIb30BaHHUEM COOTBCTCTByTOIHGfI TEPMHUHOJIOTUH;

. pa3IMUHBIMU (pOpMaMH TIPEJCTABIECHUS JaHHBIX (TaOJWIBI, TUAarpaMMbl, TpapuKd U T.
1),
. MIO3HAKOMUTCS C MPOTPAMMHBIMH CPEICTBAMH JUII PabOThl C ayAHOBH3yaTbHBIMH

JAHHBIMHU ¥ COOTBETCTBYIOIIMM ITOHATUHHBIM aIlIIapaToOM.
BbIyCKHHMK OTYyYUT BO3MOKHOCTD (B JaHHOM Kypce ¥ MHOM y4eOHOH 1eATeIbHOCTH):

® IMPAaKTUKOBATLCA B HMCIIOJIB30BAHWMKU OCHOBHBLIX BH/JIOB IIPUKIIAJHOTO IMPOIrpaMMHOI0

obecnieueHus (peaaKkTOpbl TEKCTOB, AIEKTPOHHBIE TaOIUIIbI, Opay3epsl U Ap.);

° IIO3HAKOMUTLECSA C MNpUMEpaMU HCIIOJbB30BaAHHUA MATEMAaTHYCCKOIO0 MOJACIUPOBAHUA B

COBPEMEHHOM MMUpE;

® MMO3HAKOMHTLCS C ITOCTAHOBKOH BOIIpOCa O TOM, HACKOJIBKO AOCTOBCpHA IIOJYYCHHAs
I/IH(l)OpMaLII/IH, MNOAKPCIUVICHA JIX OHa J0Ka3aTCJIbCTBAMU MOAJIMHHOCTHU (HpI/IMepZ HaJIU4ue
BHGKTpOHHOﬁ HOI[HI/ICI/I); IO3HAKOMHUTBCS € BO3BMOKHBIMHU IMOAXOAAaMU K OLCHKE JOCTOBCPHOCTHU

nHpopmanuu (IpuMep: CPaBHEHHE JTAHHBIX U3 PA3HBIX HCTOYHHKOB);
. TI03HAKOMUTBCS ¢ TipuMepamu ucnoib3oanus KT B coBpemeHHOM Mupe;

° INOJIYUYUThb MPEACTABIICHUA O pO6OTI/I3I/IpOBaHHLIX YCTpOﬁCTBaX N UX HCIIOJBb30BaHHWH Ha

MIPOM3BOJICTBE U B HAYYHBIX MCCIICIOBAHUSIX.
Texuonorus

PCSYHBTaTBI, 3asABJICHHBIC O6p330BaTeHBHOﬁ nporpaMMoﬁ «TexHomorusi» Mo OJOKaM

COJIepIKaHUS

(DOI)MI/IpOBaHI/Ie TEXHOJOTUYECKOMU KYJIBTYPbl U IPOCKTHO-TCXHOJOIMYCCKOTO MBIINIJICHHUA

o0ydJaronuxcs
12



BbInmycKHUK Hay4HUTCS:

. CJIeI0OBaTh TEXHOJOTHHU, B TOM YHUCJIE B MPOIECCE U3TOTOBIEHUS CYOBEKTHMBHO HOBOTO
MIPOJIYKTa;
. OLICHMBATh YyCJOBHSI MPUMEHHMMOCTH TEXHOJOTHH, B TOM YHCIAE C TO3UIHMA

9KOJIOTHYCCKOM 3alTUIIEHHOCTH;

. IPOrHO3UPOBATh MO HM3BECTHOM TEXHOJOTHUU BBIXOABI (XapaKTEPUCTHKU MPOJYKTa) B
3aBUCHUMOCTH OT H3MEHEHMsI BXOOB/TIapaMETPOB/PECYPCOB, MPOBEPSITh MPOTHO3BI OIBITHO-
OKCIIEPUMEHTAIBHBIM IIyTEM, B TOM 4YHCJIE CAMOCTOSITEIbHO IUIAHMPYsS Takoro poja

OKCIICPUMCHTEI;

° B 3aBUCUMOCTH OT CUTyallMUU OIITHUMU3UPOBATH 0a30BbIC TEXHOJIOTUH (3anaTHOCTB —
Ka‘-IeCTBO), MNpoOBOAWUTL aHAJINU3 AJIbTCPHATUBHBIX PECYPCOB, COCAUHATH B €IUHBIA TIaH
HECKOJILKO TEXHOJIOTHH 0e3 ux BUAOU3MCHCHHUA I IOJYYCHHUSA  CIIOKHOCOCTABHOI'O

MaTepHaIbLHOTO UM UHPOPMALTMOHHOTO MPOIYKTa;
. IIPOBOJUTH OLICHKY M UCIIBITAHHUE ITOJTYYEHHOTO IIPOJIYKTA;

® IMPOBOJWUTL  aHAJIU3 HOTpC6HOCTCI71 B TEX HWJIM HHBIX MAaTCpHAJIBHBIX  HIIA

MH(OPMALIMOHHBIX MPOJIYKTaX;

. OITUCHIBATH TEXHOJOTMYECKOE PEIICHHE C TMOMOIIBI TEKCTa, PUCYHKOB, IpauyecKoro
n300pakeHus;
® AHAJIM3UPOBATb BO3BMOXKHBIC TCXHOJIOTHUYCCKUEC PCUHICHUA, OMPEACIIATh UX JOCTOMHCTBA U

HEAOCTATKN B KOHTCKCTC SaﬂaHHOﬁ CUTyalluu;

. NPOBOJUTh W aHAIM3MPOBATH Pa3pabOTKy W/WIHM peaM3alui0 MPHUKIATHBIX MPOEKTOB,
IIpeAIOoJIaraloyXx:
. OTIpe/ieIeHne XapaKTePUCTHUK M pa3pabdOTKy MaTepHalbHOTO MPOAYKTA, BKIOYAs €ro

MOJCIUPOBAHHUEC B I/IH(I)OpMaLII/IOHHOI\/'I cpeac (KOHCTPYKTOPC), BCTpanBaHUEC CO3JaHHOI'O

MH(OPMAIIMOHHOTO MPOJYKTA B 3aIaHHYIO 00O0JIOUKY,

. U3rOTOBJICHHE WH(GOPMAIMOHHOTO TPOAYKTa IO 3aJaHHOMY aJIrOPUTMY B 3aJaHHOMN
000J104KE;
. NPOBOJHUTh W aAHAIM3UPOBATH PAa3pabOTKy W/WIH peaHu3allii0  TEXHOJIOTHYCCKUX

IIPOCKTOB, NpEAIIoIararommx:
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— ONTHMU3AIMIO  3aJaHHOTO  Ccrocoba  (TEXHOJNOTHH) TMONy4eHHUs  TpeOyroIerocs

MaTepHaIbHOTO MPOJIYKTa (IOcie ero NpUMEHEHHUsI B COOCTBEHHOM MpaKkTUKE),

— pa3paboTKy (KOMOMHUPOBAHHE, M3MEHEHHUE IMapaMEeTPOB M TPeOOBAaHUU K pecypcam)

TCXHOJIOTHUHU IMOJTYYCHUSA MATCPHAJIBHOTO U I/IH(l)OpMaHI/IOHHOFO npoayKTa € 3aJaHHBIMU

CBOMCTBaMH;
. NPOBOJWTh W  AHAIM3HPOBATh  Pa3pabOTKy W/WIW  pealu3aluilo  IPOCKTOB,
MPEIOJAararInX:

— IUIAaHMpOBaHKE (pa3pabOTKy) MaTepHaJbHOTO IPOAYKTa B COOTBETCTBUU C 3ajayeil

COOCTBEHHOM JeSITEbHOCTH (BKJIIOYAsi MOACTUPOBAHHUE U pa3pabOTKy JOKYMEHTALIUH),

— IIaHupoBaHKue (pa3pabOTKy) MaTepUAIbHOTO MPOAYKTAa Ha OCHOBE CAMOCTOSITEIHHO

HpOBCI[éHHBIX HCCJIeT0BaHUM HOTpC6I/ITeJ'ILCKI/IX HHTCPECOB.

BBIHYCKHI/IK TOJIYYUT BO3MOXKHOCTb HAYYUTHCA:

. BBIABIAITE W (HOPMYyIHpOBaTh MpoOIeMy, TpeOyIOIyl0 TEeXHOJIOTHYECKOTo
pelIeHus;
. MOIU(PHUIIMPOBATH UMEIoIINeCs MPOAYKTHI B COOTBETCTBUU c

CHTyaHHeﬁ/SaKaSOM/HOTpC6HOCTBIO/3&,Z[3‘I€I>'I JCATCIIBHOCTH u B COOTBCTCTBUH C Hux

XapaKTEPUCTUKAMH pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

® TEXHOJIOTU3UPOBATH CBOH OIIBIT, MPEACTABIATH Ha OCHOBE PETPOCICKTUBHOI'O
aHajiu3a " YHI/I(l)I/IKaHI/II/I ACATCIIBHOCTH OIMMCAHUC B BUAC HHCTPYKIHUHW HIIN TEXHOJIOTHYECKOM

KapThlL.
1.2.5. IlpenmeTHbIE pE3yabTaThI
IIpoepammuvie mpeboarus Kk 3SHAHUAM (Pe3YIbmamvbl MeopemuyecKol N0020Mo6KU):

. npaBmwia 0e30MacHOi paboThl € 3JIEKTPOHHO-BBIYMCIUTENBHBIMU MAallMHAMHU U

CpeacTBaMu sl cOopa MPOCTPAHCTBEHHBIX JTaHHBIX;

° OCHOBHBIC BUJIbI ITPOCTPAHCTBCHHLIX JaHHBIX,
° COCTAaBHBIC YaCTU COBPEMCHHBIX F€OI/IH(1)OpMaHI/IOHHI)IX CCPBUCOB;
. npodeccuoHaIbHOE MIpOrpaMMHOE obecrieueHne TUTSt 00paboTKu

MMPOCTPAHCTBCHHBIX JAHHBIX]

. OCHOBBI U ITPUHIUIIBI a3POCHEMKH;
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° OCHOBbBI W IMPUHIHUIIBL paGOTLI r100aJIbHBIX HAaBUT'AIUOHHBIX CIIYTHHUKOBBIX

cucteM (THCC);

® MMpeaACTaBJICHUC u BHU3YyaJIn3alua IMPOCTPAHCTBCHHLBIX

HenpogeCcCUOHANTBHBIX TOJE30BaTEIICH;

. npuHLuUIbl 3D-MoaenpoBanus;
. YCTPOHCTBO COBPEMEHHBIX KapTorpa)u4ecKUX CEpBUCOB;
. IPEJICTaBICHUE W BH3yalM3aluss  [POCTPAHCTBEHHBIX

HenpoeCCHOHATBHBIX TI0JIh30BATEICH;
. nemudpupoBaHe KOCMUYECKUX U300paKEeHHUI;

. OCHOBBI KapTorpaduu.

JaHHBIX

JaHHBIX

JJI

JJIA

Ilpocpammnvie mpebosanus K YMeHUAM U HABLIKAM (Pe3yabmamvl NPAKMU4ecKkol

Nn0020MOBKU):

® CaMOCTOATCIIbHO PCIIaTb IIOCTABJICHHYIO 3aaa4dy, aHaJIIU3Upysad H HO,I[6I/IpaH

MaTepuasbl U CPEACTBA JJIs €€ PEIICHHUS;

. CO3[1aBaTh W PACCUMTHIBATH MOJETHBIA IUIAH Ui OCCIMIIOTHOTO JIETATEIBHOTO
anmapara;
. oOpabaThiBaTh a’3pOCBEMKY M  MOJy4yaTh TOYHBIE OPTO(POTOIUIAHBI U

ABTOMATHU3UPOBAHHBIC TpéXMCpHBIe MOACIN MCCTHOCTH,

. MozenupoBath 3D-00BEKTHI;

. 3aIIUIIaTh COOCTBEHHBIC MPOCKTHL

. BBITIOJTHSATH OII(POBKY;

. BBITIOJTHSTH MPOCTPAHCTBEHHBIN aHAITN3;

. CO3/aBaTh KapThl,

. co3/aBaTh MpocTeiIre reorpaduueckue KapThl pa3IndHOTO COAEPIKAHNUS;

. MOJIETUPOBATh Teorpadudeckrue OObEKTHI U SIBICHUS,

. MIPUBOJUTH MPUMEPHI MMPAKTUIECKOTO UCIOIB30BaHUS Teorpad)uuecKux 3HAaHUH B

PAa3INIHBIX o0macTax ACATCIIBHOCTH.
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1.3. Cucrema OLCHKHU MNOOCTWIKCHUS INUIAHHUPYCMBIX PE3YJIbTATOB OCBOCHUA OCHOBHOH

00pa3zoBaTebHON MTPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa30BaHuUs
Bupl koHTpOIIS:
- IPOMEXKYTOYHBII KOHTPOJIb, TPOBOJIUMBIN BO BPEMsI 3aHATHH;
- UTOTOBBIM KOHTPOJIb, TPOBOAUMBIN TIOCTIE 3aBEPIICHUS BCel y4eOHON MPOTrpaMMBl.
@DopMBI IPOBEPKHU PE3yIHTATOB:
- HaOJIroIeHKe 32 00YUYAIOIUMUCS B TIPOIIECCE pabOTHI;
- UTPBI;
- MHAWBUAYAJIbHBIC U KOJIJICKTUBHBLIC TBOPUCCKHUEC pa6OTI)I;
- 6eceibl ¢ 00YYarOMIMMHUCS U UX POJIUTEISIMH.
@DopMBI TOIBEICHHSI UTOTOB:
- BBITIOJTHEHUE MTPAKTHYECKUX PadoT;
- TECTHI,
- QHKETBHI;
- 3aIMTa TPOEKTA.

Hroropas arrecranus 06yqa10Luch;1 MINpOBOAUTCA IO PpE3yJIbTaTaM IMOATOTOBKU W 3allIUThI

IIPOCKTA.

I[J'ISI OLCHUBaHUA JOCATCIIbHOCTH 06y11a}01u1/1xc;1 HUCIIOJIB3YKOTCA HHCTPYMCHTBI CaMO- U

B3aMMOOLICHKU.

2.2. TlpumepHsble nporpamMmbl y4eOHbIX mpeameToB, kKypcoB (YTII, rae kak mpumep mpomnucaHo
«Keiic 1 — 10 yacoBy, mocne KpaTKoe ONUCAHUE, YTO ATO 3a KEWC, OMMCcaHuEe IMOYacoBOE

BBIHOCHM YK€ B CaM Ke¥cC).

[IpumepHOE yueOHO-TeMaTHYECKOE TUIAHUPOBAHHUE:

Ne [ Pazgen mporpammel yaeOHOTO Kypca KonnuectBo
/1 4acoB
1 3nakomcTBO. TexHuka Oe3omacHocTH. BBomHoe 3anstue («MeHss | 2

MHPY»).
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Beenenne B reomHdopmanuonHsle  TexHosnoruu. Keiic  1:
«CoBpemenHble KapThl, nian Kak onucars 3emiro?».

Keiic 3nakomMuT 00yJaronuxcsi ¢ pasHOBHIHOCTSAMH JTaHHBIX. Pemas
3a/auy Kelca, oOydarouuecs: IpoXosaT CIEAYIOIUEe TEMAaTUKH: KapThl
U OCHOBBI HUX (OPMHUPOBaHUS; H3YYCHHE YCIOBHBIX 3HAKOB H
IOPUHIUIIOB HMX OTOOpa)keHWs Ha KapTe; CUCTEMbl KOOpPAMHAT H
IIPOEKIMHA KapT, MX OCHOBHBIE XapaKTEPUCTUKA U BO3MOKHOCTH
NPUMEHEHUS; MacmTad u Jp. BCIOMOTaTelbHbIE HMHCTPYMEHTHI
(GopMHUpPOBaHUS KAPTHI.

Keiic 2: «I'no6anpHoe mo3urmonupoBanue “Haiinu cebs Ha 3eMHOM
mape”».

Hecmotpss Ha TO, YTO HAaBUTAaTOPHl U CHOPTUBHBIC TPEKEPHI CTAIH
HEOTHEMJICMOM YacThIO HAIICH >KU3HU, MAJI0 KTO 3HACT MPHUHIUI UX
pab6otsl. [Ipoiins ketic, oOyuatommecs y3HatorT npo [JIOHACC/GPS
—  TPUHOUNBL  pabOThl, HCTOPUIO, COBPEMCHHBIC  CHCTEMBI,
npuMeHeHne. llpumeHeHWe JorrepoB. Busyanmms3amusi TEKCTOBBIX
JMaHHBIX Ha KapTe. Co3MaHue KapThl MHTCHCUBHOCTH.

dororpaduu U MaHOPAMBI.

Pa3gen, TOCBAIEHHBIA  HMCTOPUM M OPUHIWNAM  CO3JAHUS
dotorpadun. OOyuaromuecss MO3HAKOMSTCS C TEXHUKOW CO3JaHUs
dororpadun, TO3HAKOMATCS C BO3MOXHOCTSMHU TPUMCHCHUS
dororpaduu Kak CpeaCcTBa CO3NAHUS YETO-THOO0.

OcHoBbl adpodoTochémkn. [I[pumMeHeHe OECTIIIIOTHBIX aBUAITMOHHBIX
cucteM B aspodorocbémike. Keiic 3.1: «/lns uwero Ha camom nene
HY>KEH OECIUIIOTHBIN JIeTaTeNbHBIN anmapar?y.

OOBEMHBIN KEHC, KOTOPBIM MO3BOJIMT 00YUYAIOIIMMCS OCBOUTH MOJTHYIO
TEXHOJOTMYECKYI0  LENOYKY, HCHOJIb3YEMYID  KOMMEPUYECKHUMHU
KOMITAaHUSAMHU. Y CTPOMCTBO M MPUHUUIEI QyHKIMOHUpoBaHus BILIA,
OCHOBBI (DOTO- U BHACOCHEMKHU U MPUHIUIIOB Mepenadyu nHPpopMaIuu
¢ BIUTA, o6pabotka nanubix ¢ BIUIA.

29

Keiic 3.2: «MI3MeHeHune cpesibl BOKPYT IIKOJIbI.

[Mponomkenne ketica 3.1. OOydwarommecs, uMes B CBOEM
PacCHoOpsDKEHUHM  AJIEKTPOHHYIO 3D-Mozenb IIKOJIBI, MPOJOJIKAIOT
BHOCHTh M3MEHEHUS B MPOJAYKT C IENbI0 OJIaroycTpoiicTBa pailoHa.
OOyuaromuecss TPOJOJDKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MOJIETUPOBAHUS, 3aBepIlias MPOEKT.

10

[ToaroroBka 3amuThl TPOEKTA.
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8 3ammra npoeKToB. 2

9 3aKIIOUUTEIILHOE 3aHATHE. IloaBeneHue UTOroB pa6OTLI. 2

2.2.1. O01me noJI0KEHUS

[Iporpamma «["eonHpOpMaTMOHHBIE TEXHOJIOTUIY, SIBIIASICh HE0OXOAMMBIM
KOMITOHEHTOM O0OIIero oOpa3oBaHUsl BCEX OOYYAIOMIUXCS, MPETOCTABISET UM BO3MOKHOCTH
NPUMEHSATH Ha MPAKTUKE 3HAHHUS OCHOB Hayk. [Iporpamma siBisieTcs: (paKTHYECKH €IMHCTBEHHBIM
IIKOJIEHBIM  YYEOHBIM KYpPCOM, OTP@KAlOIIMM B CBOEM COACP)KAaHMM OOIIME TPHHIHIIBI
npeoOpa3yronieil AesITeIbHOCTH YeJIOBeKa M BCE ACHEeKThl MaTepHalbHOM KymbTyphl. Kypc
HaIpaBJI€H Ha OBJIJIEHNE O0YUYaIOIIUMHKCS HaBbIKAMU KOHKPETHOU MpEeIMETHO-TIpeoOpasyromeit
NeSITEIbHOCTH, CO3JJaHHE HOBBIX LIEHHOCTEH, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTAM
pas3BuTus obmecTBa. B pamkax «TexHOIOrMI» MPOUCXOIUT 3HAKOMCTBO C MUPOM Npodeccrii U
opueHTanus oOyyaroumxcsd Ha paboTy B paszIu4HbIX cdepax OOLIECTBEHHOI'O IMPOU3BOJICTBA.
Tem campiM oOecneunmBaeTCs MPEEMCTBEHHOCTh Iepexoja oOydaromuxcs OT OO0Iero K

HpO(bCCCI/IOHaJ'IBHOMy O6paSOBaHI/IIO )51 TPYI[OBOﬁ ACATCIBHOCTH.

[Tporpamma mnpenmera «TexHomorus» obecreuuBaeT (HOpMHpPOBAHHE y OOYUAIOIIUXCS
TEXHOJIOTMYECKOTro MbIIUTeHH. CXeMa TEXHOJIOTUYECKOTO MBIIUICHUS (TOTPEOHOCTh — IENb —
croco0 — pe3yabTar) MO3BOJSIET HAMOOJIee OPraHMYHO pElIaTh 33]a4d YCTAHOBJICHHS CBS3EH
MEXTy 00pa30BaTCIIbHBIM M JKU3HEHHBIM TPOCTPAHCTBOM, OOpa30BATEIIBbHBIMHU pPE3yTbTaTaAMU,
MOJYYCHHBIMU TP W3YYCHHHM PA3JIHMYHBIX MPEIAMETHBIX 00JIacTed, a Takke COOCTBCHHBIMHU
o0pa3oBaTeNbHBIMU  pe3y/lbTaTaMu (3HAHUSMHU, YMEHUSMH, YHUBEPCAIBHBIMU YYEOHBIMH
JNCHCTBUSAMU W T. 1) M JKU3HCHHBIMH 3ajadamu. Kpome TOro, cxema TEXHOJOTHUECKOTO
MBIIIICHHUSI TIO3BOJISIET BBOJHWTH B 0OOpPa30BATENbHBIA IPOIMECC CUTYallWd, JAFOIIAE OIBIT
NPUHATHS TIPAarMaTUYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX O0OpPa30BATEIBHBIX PE3YNIBTATOB,
HAayMHAsE OT pelIeHUS OBITOBBIX BOMPOCOB M 3aKaHYMBAs PEIICHHEM O HamMpaBICHUIX
NpoAOHKeHUs 00pa30BaHUs, IOCTPOCHUEM KaphEPHBIX U JKU3HEHHBIX ITUIaHOB. Takum 00pazom,
nporpamma  «l['eomHpopmartuka» 103BOJsAET CHOPMHPOBATH Yy OOydYAOIIMXCS Pecypc
MPAKTUYECKUX YMEHHH W OIbITa, HEOOXOIUMBIX IS Pa3yMHOW OpraHU3alHd COOCTBEHHOU
KU3HU; CO3/MaéT YCIOBUS IS Pa3BUTHS WHUIMATUBHOCTH, HM300pETAaTEIHbHOCTH, THOKOCTH

MBIIJICHHA.

VY4eOHO-BOCIIUTATENIbHBIA MpOLIECC HampaBieH Ha (OPMHPOBAHUWE U  pa3BUTHE
PA3IMYHBIX CTOPOH O0YUaIOIIMXCs, CBSI3aHHBIX C peau3alueil Kak uX COOCTBEHHBIX HHTEPECOB,
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TaK ¥ MHTEPECOB OKpyXkaromero mupa. [Ipy 3ToM rHOKOCTh MpOrpamMMbl MO3BOJIET BOBIECYb
o0Oyyaroluxcsl ¢ pa3InyHbIMU CIIOCOOHOCTAMU. bonbioit 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4ECTh MHTEPECHl U OCOOEHHOCTH JMYHOCTH KaXKAOr0 OOydarolerocs. 3aHsATHs OCHOBAaHBI Ha
JMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJIOTUSAX OOYYEHHsS, a TaKkKe CHCTEMHO-AEATEIbHOCTHOM

MECTOAC O6y‘ICHI/IH.

I[aHHaH nporpamMma npeaArnojaract BapI/IaTI/IBHHﬁ noaxoJd, Tak KaK B 3aBUCHMOCTHU OT
06yqa}omer0<:51 MMO3BOJIACT YBCIMYUTD WM YMCHBIIUTD 00BHEM TOM WJIHM MHOM TEMBI, B TOM 4YHCIJIC

U CJIOKHOCTB, a TAKXKE MOPSAIO0K ITPOBEICHUS 3aHATHIH.
2.2.2. OcHOBHOE cojiepKaHHe yueOHBIX MTPEMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 0Opa30BaHMs

Ha mnporskeHun kypca mnporpamMmbl OOyYaroIIUecs MO3HAKOMATCA C Pa3IUYHBIMU
reOMH(pOPMALMOHHBIMUA CUCTEMaMH, Y3HAIOT, B KAKUX 00JacTAX NPUMEHAETCsl FTeOMH(POpMaTHKa,
KaKue 3aJladyd MOXET pellaTh, a TaKXKe CMOIYT CaMU INPHUMEHSTh €€ B CBOEH IOBCEIHEBHOM
xm3HU. OOydaromyecs 0a30BO yCBOST NPUHLIMI To3unMoHupoBaHus ¢ mnomouibio ['HCC.
VY3HaloT, Kak MOYKHO OpPraHW30BaTh COOp CIIyTHMKOBBIX JaHHBIX, KaK OHM HpPEACTaBISIOTCS B
TEKCTOBOM BHJIE€ U KaK UX MOXHO BU3yaJIu3upoBaTh. B pamkax nporpaMmsl BEIOEpYT IPOEKTHOE
HallpaBJICHUE, Hay4aTcs CTaBUTh 3aJadyM, MCCIIEN0BaTh MpPOOJEMaTHKY, IUIAaHUPOBATh BEIECHUE

IIPOEKTA U TPAMOTHO PaCIpEACIIATh POJIA BHYTPH KOMaH/IbI.

OOyuaronmecss CMOTYT TO3HAKOMHUTBCS C HMCTOPHEH TNPUMEHEHHUs OeCTMIOTHBIX
JIeTaTeNIbHBIX amllapaToB. Y3HAIOT O COBPEMEHHBIX OECIMIOTHUKAX, CMOTYT PELIMTh pa3IHyHbIe
3aJ]auu C UX MOMOIIbI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OECITUIOTHBIX
cucreM. OOyyaromuecs: y3HaIOT, Kak co3gaércs MOJETHOE 3ajaHue il OecnmloTHUKOB. Kak
MIPOM3BOJUTCS 3allycK M JajipHeimas cbéMka ¢ nomompio BAC. A Takke moaydaT Takue

pe3yabTaThl ChEMKH, KaK OpTO(OTOIUIAH M TPEXMEPHBIE MOJIEIIH.

OOyuaromuecss ~ yrayOsTCs B TEXHOJNOTHIO  OOpa0OTKM  TEOJaHHBIX  MyTEM
ABTOMATU3MPOBAHHOTO MOJIETUPOBAHUS OOBEKTOB MeECTHOCTH. (CaMOCTOSITENBHO CMOTYT

BBITIOJIHUTh CHEMKY MECTHOCTH 10 MOAETHOMY 3aaanuio. Cozmanyt 3D-Monenw.

OOyuaromyecs 03HAKOMATCS C Pa3IMYHBIMU YCTPOWCTBAMU MPOTOTUITMPOBAHMS. Y 3HAIOT
o0muye HOpUHIUNBI paboThl YCTPOMCTB, cepbl MX NPUMEHEHUs M MPOLYKThbl JIEATEIBHOCTH
JaHHBIX ycTpocTB. OOydaromuecs Haydarcs roroBuTh 3D-Monenu A meyaTw ¢ MOMOIIBIO
HKCHOPTA JaHHBIX. JIOMOMHAT MOAENH MO JaHHBIM a’3pO(OTOCHEMKU C IMOMOIIBIO PYYHOTO

MOJCIUPOBaHHA. HpI/IMCHSIT YCTPOI‘/’ICTBa AJI IPOTOTUIIUPOBAHUSA IJIA II€YATH 3aIaHUA.
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O6yqa}0umec;1 HU3y4daT OCHOBBI B IOATOTOBKE ITPE3CHTALINN. CO3I[8.,ZLYT e€. [loaroToBsaTcs

K IIPEACTABICHHUIO P€AIM30BAHHOI'O IIPOTOTHUIIA. Hpe)ICTaBHT €T0, 3aluiias ImpocCKT.

3.1. IlpumepHbIi y4eOHBIH TUIAaH OCHOBHOTO 00111ero 00pa3oBaHUs

3.1.1. [IpumepHbIil KaneHaapHbIN yueOHbIH rpaduk Ha 2019/2020 yueOHbBIN TOT

Ilepuoa 00yueHus1 — CEHTAOPb-Maid.

KosamnuecTBo yueOHbIX Hegeab — 34.

KouugecTBo yacos — 68.

Pe:xxuM npoBegeHus 3aHATHI: 2 paza B HEACIIO.

[IpasgHuuHble W BBIXOAHBIE IHU (IO MPOM3BOJCTBEHHOMY KaJleHIApi0 NpPHU IIECTUAHEBHOU

paboueii Henene):

KanukynspHslii nepuonu:

Ne | Mecsan ®opmMma Kozn- Tema 3ansaTus ®opMa KOHTPOJIA
n/m 3aHATUS | BO
4acoB

1 Centsi6ps | JUIIP 2 3HAaKOMCTBO. Texnuka | becena
0€30IMacHOCTH. BBoanoe
3anatue (Menssa mup+).

2 Centsi6ps | JUIIP 2 HeoOxonumocts  kapTel B | becena
coBpemeHHOM Mupe. Cdepbl
INPUMEHEHHs, TEPCIEKTHUBBI
UCIIOJIb30BaHUS KapT.

3 CeHts6pb JI/TIP 2 Bexropubie TAHHBIE Ha | becena

KapTax. 3HaKOMCTBO C BeO-
I'MC. 1IlBer kak aTpubyT
KapThl. 3HaKOMCTBO c
KapTorpaduuecKuMu OHJIaHH-
CepBUCaMH.
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4 CeHTs0pb JI/TIP Cser u 1uBeT. Ponp nBera Ha | becena
kapre. Kak 3acTaBuUTh 1BET
paboTtath Ha ce0s?
5 OxTs16pB JU/ITP Co3pganue wu  mybnukanus | JleMoHcTpanus
COOCTBEHHOM KapThl. pelIeHus Keiica
6 OKTs0pb JU/TIP CucreMsl riodansHOrO | becena
MO3UI[IOHUPOBAHHUS.
7 OxT1a0pn JU/ITP IIpumeneHnne cnyTHUKOB Juisd | JleMoHcTpanus
HO3ULIMOHUPOBAHUS. peleHus Keiica
8 OxTs6pB JU/ITP UcTopus ¢dororpaduu. | becena
dororpaduss  kKak  crmocod
U3Yy4eHUs OKPY’KAIoIIEeTro
MUpa.
9 Hos6pb JI/TIP XapaKTepUCTUKH becena
dotoanmaparoB. Ilomyuenue
Ka4eCTBEHHOT'0 ()OTOCHUMKA.
10 | Hos6pw JI/TIP Coznanue chepuueckux | becena
naHopam. OcHoBHbIE
[IOHSTHA. HeobOxoanmoe
o0opyI0BaHUE. TexHuka
CBEMKHU cepuuecKkux
naHopam pa3nuIHON
arnmapaTrypoi.
11 | Hos6ps JU/ITP Coznanune cpepuueckux | TectupoBanue
MaHOpaM. CumBka
NoJlydyeHHbIX  (oTorpaduil.
Koppexnus 51 peTylb
HaHOPAM.
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12

Jexabpb

JU/ITP

dororpammeTpuss U €€
BIMSHHE Ha COBPEMEHHbII
MUD.

becena

13

Jexabpb

JU/ITP

CueHapu ChbeMKH OOBEKTOB
IS MOCJICTYFOITIETO
MOCTPOEHUS X B
TPEXMEPHOM BHJIE.

becena

14

Jlexabpb

JU/ITP

[TpuHnun [IOCTPOCHUS
TPEXMEpPHOT0  M300pa)KeHUs
Ha KommbloTepe. Pabora B
dotorpammerpudeckom I10 -
Agisoft  Metashape  wm
AQHAJIOTUYHOM. O6paboTtka
OTCHSTOI'O MaTepHara.

Bbecena

15

Hexabpb

JI/TIP

becnmiioTHUK B
reonH(poOpMaTuKe.
YCeTpolcTBO U NPUMEHEHHUE
JPOHA.

Bbecena

16

SuBapb

JU/ITP

TexHuueckue OCOOEHHOCTH
BITIA.

becena

17

SIuBapp-
®despaib

JU/ITP

[MunotupoBanue BIUIA.

TectupoBanue

18

®deBpanb

JI/TIP

Wcnoap3oBanne
OeCIMIIOTHMKA IS CBhEMKH
MECTHOCTH.

JemoHncTpanms
pemenus keica

19

Maprt

JI/ITP

Boznukaromme poOIEeMBbI
npu co3nanuu 3D-moneneil.
CriocoObl  peaKTUPOBaHUS
TPEXMEPHBIX MOJIEIICH.

Bbecena
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20 | Mapt JU/ITP TexHnonoruu becena
IPOTOTUITUPOBAHUSI.
VYcerpolicTBa 111 BOCCO3JaHUS
TPEXMEPHBIX MOJIEIIEH.
Pa6ora ¢ 3D-mpunTEepOM.
21 | Mapt JU/ITP @usnyeckue u xumuueckue | TectupoBanue
CBOMCTBa miactuka st 3D-
IIPUHTEPA. [leyaTs
TPEXMEPHON MOJIEIIN KOJIBI.
22 | Mapt JI/TIP Pa6ora B I[IO ansa pyunoro | becena
TPEXMEPHOTO
mojenupoBanus — ScetchUP
WJIH aHAJIOTUYIHOM.
23 | Ampenb JI/TIP DKCMOPTUPOBAHUE becena
TPEXMEPHBIX (aiinos.
[IpoektupoBanue
CcOOCTBEHHOM CIIEHEI.
24 | Ampenb JI/TIP Ileuate w™Momenmu Ha 3D- | Becena
MIpUHTEDPE. Odopmnenue
TPEXMEPHOW  BEIIECTBEHHOM
MOJICTIH.
25 | Maii [P [ToaroroBka 3aIIUTHI
IIPOEKTA.
26 | Mai 1P 3ammra npoeKTOoB. JleMoHCcTpamms
pELIeHUs KENCOB
27 | Main JI/TIP 3aKTIOYNTEIRHOE  3aHSTHE.

[TonBenenne UTOTOB pabOTHI.
[Tnaner mo gopaboTke.
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3.2. Cuctema yca0BUi peain3aliiid OCHOBHOM 00111€00pa3oBaTeIbHOM MPOrpaMmbl

3.2.1. Onucanue KaJpoBBIX YCIOBUI peaau3alii OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMUCaHNe KOMIIETEHIIUI HACTaBHUKA)

HacraBHuk IporpaMmablL ((reOI/IH(I)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX AKTYaJIbHBIX 3HAHUM MO
HaIlpaBJICHHUIO I'COIIPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TaKKC TI'CHCPUPYCT HOBLIC ITOAXOABI U
pPEeIICHM, BOILIOMIAA UX B PCAJIbHBIC IIPOCKTHI. HacraBauk sBiseTcs rpaMOTHBIM CIICOHUAJINCTOM
B 00y1acTH FCOI/IH(bOpMaIII/IOHHI)IX CHUCTEM, CIICAUT 3a HOBOCTAMH cBOCi OoTpaciiv, U3y4acT HOBLIC
TCXHOJIOTHH. O6nazlaeT HaBBbIKaMU HpOCKTHOfI ACATCIIbHOCTU, BHCAPIA eé MMPUHIHUIIBI B IIPOLIECC

o0OyueHusl.

HacraBHUK B paBHOI>’I CTCIICHU 06J1az[aeT KaK CHUCTEMHOCTBIO MBIINUICHUA, TAdK W JYXOM
TBOPUYCCTBA, MO6I/IJ'IGH, YMECT pa60TaTL B KOMAaHAC, KPUTHYCCKHW MBICIUTb, aHAJIU3UPOBATH H
0606HIaTI> OIIBIT, TCHEPHUPOBATHE HOBOC, YMCET CTABUTH 3aJla4r U PCUIATh UX, a4 TAKKC pa60TaTB B
YCIIOBUAX HGOHpGI[GJIéHHOCTI/I U B paMKax HpOGKTHOﬁ nmapaanurMmel. ITomumo 9TOI'0, HACTaBHUK

06J1az[aeT IeJaroru4eckKom XapHSMOﬁ.
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4. Conep:kanue Kypca
OcHOBHBIE pa3/ie/ibl NPOrpaMMbl Y4eOHOI0 Kypca
1) BBeaeHue B 0CHOBBI reOMH(GOPMAIMOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX TAHHBIX.

OOyuaronyecss MO3HAKOMATCS €  Pa3IUYHBIMU  COBPEMEHHBIMH T'€OMH(OPMAIMOHHBIMU
cUCTeMaMH. Y3HAIOT, B KaKUX 00JIaCTAX MPUMEHSETCs TeoMH(pOpMaTHKa, KaKue 3a1a4l MOXKET

penraTh, a TAK)Ke Kak 00yJaroIIruecss MOTYT CaMH TIPUMEHSATE €€ B CBOCH TTOBCEIHEBHOM KU3HHU.
2) Ypok padorsi ¢ TJTOHACC.

OObyyaromuecs 0a30BO YCBOSIT MPUHIMI Mo3unnoHupoBanus ¢ nomoipo 'HCC. Y3narT, kak
MOHO OPraHU30BaTh COOP CITYTHUKOBBIX JaHHBIX, KAK OHU MPECTABISIOTCS B TEKCTOBOM BH/IC

1 KaK UX MOXHO BU3YaJIU3UPOBATD.
3) BbI6GOp NPOEKTHOro HANpPaBJIeHHUs U paclpeieaeHne poeii.

Bri6op mpoextHoro HampaBieHus. [loctanoBka 3amaun. HccnemoBanue mpoOIeMaTHKH.

[InanupoBanue npoekra. Pacnpenenenue ponei.
4) YcTpoiicTBO H MpUMeHeHNe 0eCTTMIOTHUKOB.

OO6yuatromuecs Mo3HaKoMsTCs ¢ uctopueit npuMmenenuss bAC. Y3natotr o coBpemeHHbIX BAC,
KaKue 3a/a4yd MOXKHO pelaTh C HX [OMOUIbIO. Y3HAIOT TAaKXXE OCHOBHOE YCTPOWCTBO

coBpemenHbIx BAC.
5) OcHOBBI CHEMKH ¢ 0€CITMJIOTHUKOB.

OObyuaromuecs y3HaroT, Kak co3aaércs nonérnoe 3ananue g bAC. Kak npousBoautcs 3amyck
U fanpHeinmas ceéMka ¢ nomoubio BAC. A Takke Kakue pe3ysbTaThl MOXKHO MOJYYUTh U Kak

3TO caenath (MoJy4eHre OopToPOTOIUIaHA U TPEXMEPHOI MOJIEIN).
6) Yray0uaéHHoe u3ydeHHe TEXHOJOTHi 00padOTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJICTMPOBAHNE 0OBEKTOB MECTHOCTH ¢ TToMoIbio Agisoft PhotoScan.
7) CoOop reoqaHHbIX.
A3podoTochEMKA, BBITIOIHEHHE ChEMKH MECTHOCTH IO TIOJIETHOMY 3aJIaHHMIO.
8) OO6paboTka M aHAJIN3 re0aHHBIX.
Co3nanue 3D-monenen.

9) H3yueHue yCcTpOiicTBA I1J1s MPOTOTHUIIHPOBAHMSI.
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O3HakOMJIEeHHE C YCTPOMCTBaAaMH MPOTOTUIHUPOBAHMS, MPEIOCTABICHHBIMH OOYYaIOUTIMCS.
OO6yuaromuecs y3HatOT 00IIHe TPUHITUIIBEI pa0OTHI YCTPOICTB, a TAK)KE KOT/1a OHU MTPUMEHSFOTCS

U 9TO C UX TIOMOIIBI0 MOXHO MOTYYHUTb.
10) IoaroToBKa JAHHBIX JJIsl YCTPOHCTBA MPOTOTUIIMPOBAHMUSI.

[ToaroroBka 3D-Mopeneit, SKCIOPT AaHHBIX, MOATOTOBKA 33JJaHUM MO MEeYaTH.
11) MporoTunupoBanue.

[Ipumenenue yctpoiicTB nporotunupoanus (3D-npunTtep).
12) IlocTpoenne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHCHI/IC MoZeJeH II0 JaHHBIM a3pO(I)OTOC’béMKI/I C MOMOIIBIO PYYHOTI'O MOJACIIMPOBAHUSA U

MOJArOTOBKA K MEYaTH Ha YCTPOUCTBAX IPOTOTHIIUPOBAHUSL.
13) IoaroroBKa NMpe3eHTAIMIA.

I/I3yquI/Ie OCHOB B IIOATOTOBKC MPE3CHTALHU. CO3,Z[aHI/Ie Mpe3CHTalU. IlogroToBka K

NPEJICTABJICHUIO PEATM30BAHHOTO TIPOTOTHIIA.
14) 3amuTa NPOEKTOB.

HpCIICTaBJIeHI/IC PCAIN30BAHHOIO ITPOTOTHIIA.
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4.1. TemaTu4yeckoe NJIAHNPOBaHHE

Bcero
Ne i/nn Pasnensl mporpaMMel yueGHOTO Kypca 4acoB
1 | 3nakomcTBoO. Texnuka 6e3onacHocTu. BBoaHoe 3ansiTue 3
(«Mensist MuUp»).
2 | Benenne B reouHpopmanuonnbie Texnonorun. Keiic 1: 9
«CoBpemennblie KapThl, win Kak onucars 3eMiro?».
2.1. Heo0xoaumocTh KapThl B coBpeMeHHOM Mupe. Chepsl 3
MIPUMEHEHHUS, IEPCTIEKTUBBI UCTIOIB30BAHUS KapT.
2.2. BekTopHble maHHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'C. 3
[IBeT Kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaguueckuMH OHJIalH-CEepBUCAMHU.
2.3. Cser u 1Bet. Ponb 1iBeta Ha kapte. Kak 3acTaBUTh 1IBET 2
pabotats Ha cebs?
2.4, Cozmanue u myOJIMKaIus COOCTBEHHOM KapThl. 3
3 | Keiic 2: «I'100a1bH0e no3uuuoHupoBanme “Haiigu cedst 6
HA 3eMHOM Iape”».
3.1. | Cucremsl r106aIbHOTO TO3UIIMOHUPOBAHUS. 3
3.2. | llpumeHeHHE CIyTHUKOB JJIS TO3UIIMOHUPOBAHUS. 3
4 | doTorpaduu U NAHOPAMBI. 13
Hcropus pororpaduu. dotorpadust kak crnocod u3ydeHus 3
4.1, OKPY’KaIOIIeTo MUpA.
Xapakrepuctuku (potoanmnapatos. [loayuenue 3
4.2. Ka4eCTBEHHOI'0 ()OTOCHHUMKA.
4.3. Coznanue cepuyeckux nanopam. OCHOBHBIE TOHSTHSI. 3
Heo6xomumoe obopynoBanue. TexHuka ChEMKH
chepuueckrx maHopaMm pazIUvHON anmapaTypoi (KaMmepsl
cMapThoHOB 0e3 MTaTHBOB, IH(POBIe poTOaNapaTsl CO
ITaTUBAMU U T. I1.).
4.4, Coznanue cpepuyeckux nanopam. CHIMBKa NOJTy4EeHHBIX 4
dororpaduii. Koppekuus u peTynip nanopam.
5 | OcHoBbl a3pooTocbémikn. [Ipumenenue BAC
(becnMJIOTHBIX ABUAIMOHHBIX CHCTEM) B
aspodorocnémke (Keiic 3.1: «/lns yero Ha camom aeJie
HY’KeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annmapar?»).
5.1. doTtorpamMMeTpHs U €€ BIMSIHUE HA COBPEMEHHBIN MUD. 3
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Cuenapuu cb€MKH 0OBEKTOB JIJISI MTOCIIEAYIOIIETO
MIOCTPOCHHUS UX B TPEXMEPHOM BHJIE.

5.2.
[TpuHIUIT TOCTPOCHUS TPEXMEPHOTO U300paKEHUS HA
koMmrmproTepe. Pabora B hoTorpammerpuyeckom 10 —
Agisoft PhotoScan wnu ananoruanom. O0padoTka
5.3. OTCHSITOTO MaTepHaa.
becninnotHuk B reonHpopmatuke. Y CTpoicTBO U
54. IIPUMEHEHUE APOHA.
5.5. Texunueckne ocooennoctr BITJIA.
5.6. [Tunorupoanue BITJIA.
Hcnonp3oBanue OECUIOTHUKA JJISI CbEMKH MECTHOCTH.
o.17.
Boznukaromme npooseMbl pu co3aanuu 3D-moenei.
5.8. CriocoObI peTaKTHPOBAHUS TPEXMEPHBIX MOJIEIICH.
TexHosoruyu NPOTOTUNIMPOBAHUA. Y CTPOUCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojeneit. Pabora ¢ 3D-
59 MPUHTEPOM.
duznueckue U XUMHUYECKHUE CBOICTBA Iu1acTUKA 11 3D-
510. | mpunTepa. Ileyats TpEXMEPHOM MOENN IIKOJIBL.
Keiic 3.2: «3meHeHue cpeibl BOKPYT HIKOJIbI».
6.1. Pa6ora B [10 151 py4HOTO TPEXMEPHOTO MOJIETUPOBAHUS
— SketchUp nnm aHaoruaHoOM.
6.2. OkcnopTupoBanue TpEXMepHbIX (aitnos. [IpoekTupoBanue
COOCTBEHHOM CIICHBI.
6.3. [Tevats Mmonenu Ha 3D-npuntepe. OdopmieHue
TPEXMEPHOW BEIIECTBEHHON MOJEIIH.
7 [loaroToBKa 3amUTHI MPOEKTA.
8 3amuTa NpoeKTOB.
3axmrountenbHOe 3aHaThe. [logBeaeHre uToroB paboThI.
9 ITnaner mo nopaboTke.
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Keilicol, Bxoasinue B
NnporpamMmmy

Kparkoe cogepxanue

Keiic 1. CoBpeMeHHbIE
KapThl, win Kak onucatsb
3emito?

Ketic 3HaKOMUT 00y4arOLIMXCS C pa3HOBUIHOCTSIMH JaHHBIX. Permast
3ajjauy Kekca, oOydarouyecs MpoxoasT CIeAyIOIue TeMaTHKH:
KapThl U OCHOBBI UX (POPMHUPOBAHUS; U3YUEHHUE YCIOBHBIX 3HAKOB U
IIPUHILIAIIOB UX OTOOpaXEHUsI Ha KapTe; CUCTEMbI KOOPAMHAT U
MPOEKIUH KapT, UX OCHOBHbIE XapaKTEPUCTUKH U BO3MOXKHOCTH
NPUMEHEHHS; MacIuTad u JIp. BCIOMOTATeNbHbIE HHCTPYMEHTBI
(bopMHpOBaHUS KapThl.

Keiic 2. I'nmobansnoe
MO3UIIMOHUPOBAHKE
«Haiinu cebsa Ha 3eMHOM
nrape.

HecMoTtpst Ha TO, 4TO HABUTaTOPHI U CIIOPTUBHBIE TPEKEPHI CTATIU
HEOTHEMJIEMON YacThIO HAIIEH KU3HH, MAJIO KTO 3HAET MPHUHIIUI UX
pab6orsl. [Ipoiias keiic, ooyuatomuecs y3narot npo ['JIOHACC/GPS
— NPUHIUIBI padOThI, UCTOPUIO, COBPEMEHHBIE CUCTEMBI,
npuMeHeHue. [IpuMenenue JorrepoB. Busyanusanus TeKCTOBBIX
JAaHHBIX Ha KapTe. CO3)IaHI/I€ KapTbl MHTCHCUBHOCTH.

Keiic 3.1.
Aspodorocnrémka. «Jls
4Yero Ha caMoM Jieje
HYXCH OCCITMIOTHBIN

JeTaTeIbHbIN anmapat?».

Keiic 3.2. Usmenenue
Cpeabl BOKPYT IIKOJBI.

OOBEMHBII Kelic, KOTOPBIN MO3BOJIUT 00YUYaIOIIUMCS OCBOUTH
MOJIHYIO TEXHOJOTUYECKYIO LIETIOUKY, UCTIOJIB3YEMYIO
KOMMEPYECKMMH KOMIIAHUAMU. Y CTPOMCTBO U NIPUHIUIIBI
¢ynkumnonupoBanust BIUIA, OcHoBbI pOTO- ¥ BUAEOCHEMKH U
npuHIUIOB niepeaayn napopmarmu ¢ BITJIA, 06paboTka qaHHBIX C
BIUTA.

[Tponomxenue keiica 3.1. OOyuatomuecs, Mesl B CBOEM
pacnopsKEHUU AIEKTPOHHYI0 3D-MOJ1eITb MIKOJIBI, TPOJIO0JIKAIOT
BHOCHUTH U3MEHEHHUS B MPOJYKT C EIbI0 OJIaroycTponcTBa paiioHa.
OO6yuaromuecs MpoAoKaIT COBEPIICHCTBOBATh CBOW HaBBIK 3D-
MOJICIMPOBAHUS, 3aBEPILAsl MPOCKT.

4.2.4. MarepuanbHO-TEXHUUYECKHE YCIOBHMS pealu3aldl OCHOBHOW  00pa3oBaTeNbHOM
nporpaMmsl (1o CyTH, 00beIMHEHHE BCEX PECYPCOB, MPONUCAHHBIX B Kelcax)
Crniucok o0opyioBaHus

Ne i/ HanmenoBanue KpaTkue texunueckue En. usm. | Koa-

XaPAKTePHCTHKH BO
1 | Komnslorepnslii kaacc UKT
1.1. M®YV (npunrep, ckaHep, KOIHp) Munumanbable: Gopmat A4, IIT.
JIa3epHBIH, 4/0.
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1.2.

HoytOyk HacTaBHHKa ¢
MPeIyCTAaHOBJICHHOW
ONEPaLlMOHHOW CHCTEMOM,
o(HuCHBIM IPOTPAaMMHBIM
obecrieueHrEM

HoytOyxk:

MIPOU3BOIUTEIIEHOCTD MPOLIeccopa
(o tecty PassMark — CPU
BenchMark
http://www.cpubenchmark.net/): ne
MeHee 2000 enuHMIT;

00BEM OTepaTUBHOM NAMATH: HE
Mmenee 4 1°0;

00béM HakonuTenss SSD/eMMC: He
Menee 128 I'6;

ITO nns nmpocmoTpa u
PEAAKTHPOBAHUA TEKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX TaOJIUI]
Y IIPE3EHTAlUN PacIpOCTPaHEHHBIX
dopmaros (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlIsx, .odp, .ppt,

pptx).

IIT.

1.3.

HoyTtOyk ¢ mpeaycTaHOBIEHHOM
ONEPALMOHHOW CHCTEMOM,
O(HUCHBIM MPOTPAMMHBIM
o0ecrieyeHneM

HoyTt6yxk:

He Hmxe Intel Pentium N (v Intel
Celeron N), e Hmke 1600 MI'm,
1920x1080, 4Gb RAM, 128Gb
SSD;

MIPOU3BOIUTEIIEHOCTH MPOIIecCopa:
ne menee 2000 equuuIr;

I1O nns mpocmoTpa u
pelaKTUPOBaHMS TEKCTOBBIX
JOKYMCHTOB, 3JICKTPOHHBIX Ta6J'II/III
U MPE3EHTALUN PacpPOCTPaHEHHBIX
dopmaros (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

IT.

10

1.4.

HHTepakTUBHBIN KOMILIEKC

KOHI/I‘IGCTBO OILHOBpCMeHHBIX
KacaHuii— He menee 20.

IT.

YPpok TexHosiornu

2.1.

AnauTUBHOE 000PYI0BaHUE

2.2.

3D-o060pynosanue (3D-
MIPUHTED)

MuHuMaJIbHBIE:

TN nipuHTEpa: FDM;

Marepuai: PLA;

paboumii CTOI: C MOAOTPEBOM;
pabouas obmnacts (XYZ): ot
180x180x180 Mm;

CKOpOCTH 1euatu: He Mmenee 150
MM/CEK;

MUHHUMAJIbHASI TOJIIIMHA CJIOS: HE
oonee 15 MxMm;

dbopmart daitnos (ocHoBHBIE): STL,
OBJ;

3aKPBITHIN KOPITYC: HAJUYHE.

IT.
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2.3.

[Tnactuk nns 3D-npunTtepa

TosmuHa mIacTuKoBor HUTH: 1,75
MM;

Mmarepuai: PLA;

BeC Karymku: He MeHee 750 rp.

IIT.

15

2.4.

I1O nns 3D-mMonenupoBanus

OO6na4HbIl THCTPYMEHT
CAIIP/ACVII, oxBaThIBaIOIIH
BECh MpoIecc paboThl ¢ U3ACTUIMHI
— OT IPOCKTHUPOBAHUS JI0
WU3TOTOBJICHHSI.

JlononHuTenbHOE 000pyIOBaHUE

2.5.

[lliem BUpTYanbHOM
peanbHOCTH

Ob1ee pazpelieHre HE MEHEE
2160x1200 (1080x1200 st
Ka)KI0ro IJ1a3a), yroi o03opa He
menee 110;

HAJIMYUE KOHTPOJUIEPOB — 2 IIT.;
HAJTMYUE BHEIIHUX TaTIYNKOB — 2
IIT.,

pa3bEM IS MOAKITFOYEHUS
HAYITHUKOB: HAJINYHE;
BCTPOCHHAs KaMepa: HaJIndue.

KOMILJICK

T

2.6.

[lITaTuB U1 KpenieHUs
0a30BLIX CTAHIUHI

KommuiekT u3 1ByX MITaTUBOB.
CoOBMECTHMOCTBH CO IIJIEMOM
BUPTYaJIbHOM peanbHOCTH, 11.2.3.1.

KOMIIJICK

T

2.7.

Hoyt6yk ¢ OC nas VR-nuiema

KomaecTtso siiep mporieccopa - He
MeHee 4

TakToBas 4acToTa mporeccopa - He
menee 2500 MI'g

Buneokapra - e Hmke Nvidia GTX
1060, 6 I'6 BuacomamMaIThL

O0beM onepaTUBHOM MaMSITH - HE
MeHee 8 ro.

ImIT.
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2.8.

MHoromoyip30BaTeIbCKast
CHCTEMa BUPTyaJIbHOU
peanbHOCTH ¢ 6-KOOPINHATHBIM
OTCJIC;KMBAHUEM IOJI0KESHUS
MOJIb30BaTeIICH

TpebGoBaHUs K cUCTEME
BUPTYaJIbHON peajbHOCTH:
MOJIJIEP’KKA MOOMITEHBIX IIIJIEMOB
BUPTYaJIbHON peaJbHOCTH MO/
ynpasienuem OC Android;
MOJIIEPKKA YIIPABIISIOLINX
KOHTPOJIJIEPOB C BO3MOKHOCTBIO 6-
KOOPJMHATHOTO OTCIIC)KUBAHUS
MIOJIO’KEHUS B IPOCTPAHCTBE;
TEXHOJIOTUS TIOJTHOW KOMIIEHCAINH
nara (anti-latency): m3o0pakeHnue
JTOJI’KHO BBIBOJUTHCS JJIsl TOUYEK, B
KOTOPBIX OKQKYTCS JICBBIA U
MpaBbIi T1a3a MOJIb30BATENS Yepe3
BpeMs1, KOTOPOE JOJIKHO IPOUTH C
MOMEHTa Hayalla OTpeaeNeHUs
MECTOIIOJIOKCHHSI TJ1a3
MOJIb30BATENsI 10 MOMEHTA
OKOHYAHUS BBIBOJIA H300PaKCHU. ;
TUTOMIA/Ib OTCIEKUBAHUS
MoJIb30BaTes et — He MeHee 16 KB.
M,

KOJIMYECTBO MOJIb30BATENCH — HE
MeHee 3 4ell.

TpebGoBaHus K cUCTEME
OTCIIC)KHBAHWSI TTOJIOKCHHS
MOJIb30BaTENEH (TPEKUHTA):

THUI CUCTEMBI OTCJIC)KUBAHUS: 6-
KOOpJMHATHAS CUCTEMA
OTCJIC)KHBAHHS,

o0mIMii BEC OTHOTO YCTPOUCTBA
TpekuHra — He 6osee 20 T,
TEXHOJIOTHUS: ONITUKO-
WHEPIUATBEHBINA TPEKUHT, aKTHBHBIC
MapKepbl, paboTaroIue B
nH(}paKpacHOM JUATa30HE;

yroJt 0630pa ONTUYECKON CUCTEMBI
— He MeHee 230 rpamycos;

BpEMsl OTKJINKA CHCTEMbI TPEKHUHTA
— He Ooitee 2 McC;

pa3MeIeHue CEHCOPOB: Ha 0OBEKTE
OTCIJIC)KUBAHUS;

CEHCOPBI, UCTIONB3YEeMbIE JJIS
OTCJIC)KUBAHHS IIJIEMOB
BUPTYAJIBHON peaTbHOCTH H IS
OTCJIC)KUBAHHS JBKECHUH PYK
MI0JIb30BATEICH, JOJDKHBI ObITh
UJICHTUYHBIMU U
B3aMIMO3aMCHSICMbBIMU,
pa3MelleHIe aKTUBHBIX MapKEPOB:
HATOJILHOEC;

Komri.
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BCE KOMIIOHCHTBI CHUCTEMBI
TPEKUHTa JJOJKHBI MOHTUPOBATHCS
Ha 110J1, 0€3 HEOOXOIMMOCTH
MOTOJIOYHOT'O/HACTEHHOTO
MOHTaXka,

HaJIMYUE CEHCOPOB B COCTABE
€JIMHOTO YCTPOMCTBA TPEKUHTA!
aKceIepoMeTp, THPOCKOIL,
ONTUYECKUIN CEHCOpP;

4acTOTa OTCJICKUBAHUS TIOJIOKEHUS
10JIb30BATEIISL:

- akcesiepoMetp: He MeHee 2000
BEIOOPOK/C;

- rupockorit: He menee 2000
BEIOOPOK/C;

- ONITUYECKUM ceHcop: He MeHee 60
BBIOOPOK/C;

MOTPEIIHOCTh OTCIICKUBAHUS
MOJIOKEHUS TTOJIH30BATENS B
MPOCTPAHCTBE HA TIOIMIAIU 6 M X

6 M — He Oosee 10 MMm;
MUHUMAJIBHOE KOJINYECTBO
0JIb30BaTENEH, MOIEPKUBAEMOE
CHUCTEMOU TPEeKUHTa, HE MeHee 3
Yell.

TpeboBanHMs K TOKa3aTEISIM
XpaHEHUs1, TPAHCIIOPTUPOBKH U
HaCTPOMKU:

BpeMs MOJTHOTO pa3BEPTHIBAHUS U
HACTPOMKH CUCTEMBI JIJISI TIJTOIIA TN
oTcnexxuBanus 16 kB. M —He Oonee
90 mMuH,

HE00X0IUMOCTh KAITMOPOBKH B
npolecce 3KCIUTyaTaluu —
OTCYTCTBYET;

teMrieparypa xpanenus: -30°C .. +
50°C.

TpebGoBanus k criocobam
yIIpaBJICHUS] HHTEPAKTUBHBIMHU
MOJIEIISIMU:

noJIepyKKa 6-KOOPAMHATHOTO
OTCIIC)KUBAHHMS TTOJIOKCHHSI
YIPABJISIONUX YCTPOICTB B
POCTPAHCTBE.

TpeboBaHus K MPOrpaMMHOMY
00eceyeHHIO:

MOJIJIEPIKKA CUCTEMOU TPEKUHTA
OTIepaIIMOHHBIX cucTeM: Windows,
Android;
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MPEIOCTABICHUE HEOTPAHUICHHON
110 BPEMEHU HCIIOIb30BaHU
MPOCTOM (HEUCKITIOUUTEIBHOM)
JUIEH3UU Ha KOMMEepYecKoe
UCIIOJIb30BaHUE TIPOTPAMMHOTO
o0ecrieyeHHs CUCTEMbI TPEKUHIa Ha
oxmH unreM ¢ OC Android
(6eccpounast uIeH3Ms) — 3 IIT.

OO6mue TpedoBaHUsA:

HAJIMYUEe MOOWJIBHBIX ITNIEMOB
BUPTYalbHOU peanbHOCcTH Oculus
Go nnu ananor — 3 wir.;
HAJIMYUe KOMILUIEKTa TPOBOOB U
3apsIIHBIX YCTPOUCTB IS
OecriepeOoiHON PaOOTHI.

2.9.

®dotorpammerpudeckoe 110

ITO nnst 06paboTkH n300pakeHuit u
orpeneseHus: GopMbl, pa3MepoB,
TIOJIO’KEHHS ¥ MHBIX XapaKTEPUCTHK
00BEKTOB Ha MJIOCKOCTU WU B
OPOCTPAHCTBE.

IIT.

2.10.

Ksanpoxonrep Mavic Air

KomnakTHBIN KBaApOKONTED C
TPEXOCEBBIM CTAOMIN3aTOPOM,
kamepoi 4K, MakcumMaabHOU
JaJTbHOCTBIO TIepeaun He MeHee 6
KM.

oIT.

2.11.

Ksanpoxonrep DJI Tello

KBagpokonrep ¢ kamepon, BeC HE
6osee 100 r B coope ¢
MPONEIIEPOM U KAMEPOWU;
ONTUYECKUI NATUUK ONPEIEIICHUSA
IIO3UIIUHN — HAJINYHCEC,
BO3MO>KHOCTb YIAJIEHHOTO
POrpaMMHUPOBAHUS — HAITUYHE.

IT.

Meauaszona

<I)0ToannapaT ¢ 00BEKTHBOM

KonnyecTBo 3¢ ek THBHBIX
nuKcese — He MeHee 20 MITH.

oIT.

34




3.2 | Bugeokamepa [Tnanmer (s oOecneueHus LIT.
COBMECTUMOCTH ¢ 11 2.3.6) ¢
MPUMEPHBIMU XapaKTEPUCTUKAMMU:
JMaroHaJIb/pa3pelieHre: He MeHee
2048x1536 nukcenei;

JIMaroHalib dKpaHa: He MeHee 9.7";
BcTpoeHHast naMath (ROM): He
menee 32 I'b;

paspetienue porokaMepsl: HE
MmeHee 8 M,

Bec: He 6oiee 510 1

BBICOTA: He Oosee 250 Mm.

3.3 | Kapra namstu ans O0béMm nmamatu — He MeHee 64 10, IIT.
(dhoToanmapara/BuacoKaMephI kiacc He Hike 10.
34 | IraTus MaxkcumanbHast Harpy3ka: He Oosiee LIT.
5 xT;

MaKCHUMaAJIbHAsA BbICOTA C'béMKI/IZ HC
meHee 148 cm

4.2.5. HNapOpMAIIMOHHO-METOANYECKHE YCIOBHUS pealu3alid OCHOBHON 00pa3oBaTelbHOU
MPOrpaMMbl OCHOBHOTO 00IIIero 0O0pa3oBaHus (CMHMCOK BHEUTHUX METOJI. MaTepUaoB) (CCHUIKU

Ha JIOI. MaTepuaybl — MPOMKCHIBAEM B Kelcax)
Cnucok UCTOYHHUKOB JTUTEPATYPHI:

1. AnmazoB, W.B. COopHUK  KOHTPOIBHBIX BOMPOCOB TO  JUCIUILIMHAM
«Aspodotorpadus», «Ad3pocbEMKa», «AIPOKOCMHUECKHE METOIbI chéMok» / M.B.
Ammazos, A.E. AntemoB, M.H. CesactegnoBa, A.®. Crenenko — M.: usg.
MUUI" AuK, 2006. — 35 c.

2. baesa, E.}O. O0ue Bonpocsl MPOEKTUPOBAHUS M COCTABICHUS KapT Ui CTYACHTOB
crienuanbHocTH «Kaprorpadus u reomndopmatuka» / E.FO. baeea — M.: u3zn.
MUUTI' AuK, 2014. — 48 c.

3. Makapenko, A.A. YdeOHOe MOCOOME IO KYypCOBOMY IPOCKTHPOBAHHUIO IO KYPCY
«Ob6mmereorpapuueckue kapte» / A.A. Makapenko, B.C. Mouceea, A.JL.
Crenanuenko moj o6meil penakumeit Makapenko A.A. — M.: uzn. MUUI'AuK,
2014. — 55 c.

4. Bepemaka, T.B. Metoandeckoe moco0ure 1o UCIoab30BaHUIO TOMOTPaGUIEeCKUX KapT
JUISL OIICHKU dKoJiornueckoro cocrosiuusi teppuropun / T.B. Bepemaka, Kauaes I'.A.
— M.: u3n. MUUI'AuK, 2013. — 65 c.

5. Penpko, A.B. ®otorpaduueckue mporecchl peructpanuu uHpopmanuu / A.B.
Penrsko, Koncrantunosa E.B. — CI16.: uza. IIOJIMTEXHUKA, 2005. — 570 c.

6. KocunoB, A.I'. Teopus wu mpaktuka 1uGPOBOH 00pabOTKHM H300paAKEHUH.
JlucTaHIIMOHHOE 30HIUpPOBaHME M reorpaduyeckue HHPOPMAIIMOHHBIE CHCTEMBIL.
Yyebnoe nmocobue / A.I'. Kocunos, UK. Jlypse mox pen. A.M.bepnsiata — M.: u3.
Hayunsni mup, 2003. — 168 c.
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10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

PagvonokanyoHHble  CHCTEMBl  BO3AYLUIHOM  pa3Belku,  JemuppupoBaHUe
PaauoNIOKaIIMOHHBIX M300pakenuid / moxa pen. llkompHoro JILA. — u3a. BBUA um.
npo¢. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMUYECKOTO MPUPOAOBEAeHUS: yueOHUK aisi By30B / FO.I1.
Kuenko — M.: n3x. Kaptreonenrp — I'eonesusnar, 1999. — 285 c.

WBanoB, H.M. bamnuctuka ¥ HaBuranuss KOCMHYECKHX alllapaTtoB: yU4eOHUK s
BY30B — 2-€ u3]., nepepad. u gom. / H.M.MBanos, JI.H. JIsicerko — M.: u3n. Jpoda,
2004. — 544 c.

Bepemaka, T.B. Meroaudeckoe mocobue 1O Kypcy «IKOJIOTHMUYECKOE
kaptorpadupoBanue» (1abopatopusie padotsl) / T.B. Bepemakosa, .E. Kyp6aTosa
— M.: u3g. MUNT"AuK, 2012. — 29 c.

HBanoB, A.I'. MeToanuueckne yKazaHHs IO BBIMOJHEHUIO JabOpaTOPHBIX PadOT IO
mucuuruinae «Ludposas kaprorpadus». s cTyaeHTOB 3 Kypca IO HaIrpaBlIeHHIO
noarotoBku «Kaprorpagus u reounpopmaruka» / A.I'. UBanos, C.A. Kpsuios, I'.H.
3arpebun — M.: u3n. MUUTI'AuK, 2012. — 40 c.

NBanoB, A.I'. Atmac xaprorpaduyecKux TMPOCKIUA HAa KPYIHBIE PETHOHBI
Poccuiickoit @enepanuu: yuedHo-HarnsgHoe n3nanue / A.I'. VBanos, I'.W. 3arpe6un
— M.: u3n. MUUI'AuK, 2012. — 19 c.

[Terenun, A. 3D-moanenupoBanue B SketchUp 2015 — oT mpocToro k CioKHOMY.
Camoyuutens / A. Tletemun — u3n. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.10. Ilpumenenne reonMH()OPMAIMOHHBIX TEXHOJOTHH B
JOTIOTHATEIFHOM IIKOJBHOM oOOpa3oBaHuH. B cOopHUKE: DKOIOrus. DKOHOMUKA.
Nudopmaruka / AXO. beictpos, /1.C. JIyouun, C.C. I'pyznes, M.B. Anapees, /1.0.
Hpeira, ®.B. IlIkypos, }0.B. KonocoB — Poctos-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

Ilopran BHE3EMHBIX JAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

OSM — http://www.openstreetmap.org/.
brictpoB, A.1O. 'eokBanTyM TynakuT. Meroanueckuit
uHCTpyMeHTapuil HacTaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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