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1. IlosicHuTEILHAA 3aIMCKA

AKTYaJIbHOCTB: CETOJHS T€OMH()OPMAIMOHHBIC TEXHOJIOTHH CTalH HEOTHEMIJIEMOH YacThIO
Halle »U3HHU, JIO00W COBPEMEHHBIM YENOBEK I0JIb3yeTCs HaBUTALMOHHBIMHU CEpBUCAMH,
MPWIOKEHUSIMU  JUISI MOHUTOPUHIA OOILECTBEHHOTO TPAHCIOpPTAa M MHOTHUMH JIpYTUMU
CEpBHCAMHU, CBSI3aHHBIMU C KapTaMU. DTU TEXHOJIOTUU UCHOJIb3YIOTCS B COBEPIIEHHO Pa3InYHBIX
cdepax, HAaUMHAs OT pearupoBaHUsl MPU YPE3BbIYAWHBIX CUTYALUSAX U 3aKaHYMBAsi MApPKETUHTOM.
Kypc «l'eonHpopManioHHble TEXHOJOTMM» I03BOJSET C(HOPMUPOBATh y OOydYarOLIUXCS
YCTOWYHMBYIO CBSI3b MEXAY UH(DOPMAIIMOHHBIM U TEXHOJOTMYECKUM HalpaBICHUSIMH Ha OCHOBE
pEeaIbHBIX TMPOCTPAHCTBEHHBIX JAaHHBIX, TAaKMX KakK a’dpo(oTochEMKa, KOCMHUYECKas ChEMKa,
BEKTOpHBIE KapThl U Jp. DTO MO3BOJIUT OOYYAIOIIMMCS TMOJIYYHUTh 3HAHUS MO HCHOJIb30BAHHUIO
reornH()OpPMAIIMOHHBIX HMHCTPYMEHTOB U TMPOCTPAHCTBEHHBIX JAHHBIX I MOHUMAHUS U
W3Y4YE€HHUS OCHOB YCTPOMCTBA OKpYXAIOUIEro MHpa M HPUPOAHBIX sBieHHUU. OOyuarouiuecs
CMOTYT pealin30BbIBATh KOMaHIHbIE MPOEKThl B cepe HCCIeTO0BAHUSA OKPYKAIOIIEr0 MHUpA,
HayaTh MCIOJIb30BaTh B IOBCETHEBHOM KU3HU HABUTAIIMOHHBIE CEPBUCHI, KOCMUYECKUE CHUMKH,
AJIEKTPOHHBIE KapThl, COOMpATh NaHHbIe 00 OOBEKTAaX Ha MECTHOCTH, co3aaBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTJIebHBIC 3IaHMS, TaK U IIEJIbIE TOPOJIa) U MHOTOE JIPYToe.

Kaaccndukanus nporpaMmbl: TEXHUYECKAS.

HanpaBieHHocTh  o0pa3oBaTe/ibHOW  mporpaMmbl:  oOpa3oBaTellbHas  Iporpamma
«['eonHpOpMalMOHHBIE TEXHOJOTHW» SBIIsETCS 0O0IIe00pa30BaTeNbHOM MpPOrpaMMol 10

HpeﬂMeTHOﬁ o0Omactu «TexHOIOTH.
(I)yHKHHOHaIIbHOQ npeaHasHa4YCHUE NPOorpaMmabl: IIPOCKTHAa.

dopma opraHu3anyu: rpynmnosas.



AKTyaJIBHOCTb H OTJIHYHTEJbHbIE 0COOEHHOCTH NmporpaMmmbl

HoBu3Ha mporpamMmbl 3aKiioyaeTcss B CO3JaHMM YHUKAIBHON 00pa3oBaTeibHON Cpensl,
(opMuUpYIOLIEH MPOEKTHOE MBILIUICHHE 00YJaIOIMUXCS 33 CYET TPAHCISAIUH POEKTHOTO CIIoco6a

JESITEIbHOCTH B paMKax pPeIIeHNs KOHKPETHBIX MPOOIEMHBIX CUTYallUH.

AKTyanbHOCTH MPOTpaMMBbl OOYCIIOBJICHA TEM, YTO paboTa HaJ 3a/JadaMu B paMKaxX MPOEKTHOU
NEeATeNbHOCTH (DOPMUPYET HOBBIN THIT OTHOIICHUSI B paMKaX CHCTEMBI «IIPHpPOja — OOIIECTBO
— YeJOBEK — TEXHOJIOTUN», ONPEACAIONUN 00s53aTeIbHOCTh 3KOJIOIMUECKON HOPMHPOBKHU
IIpU OpraHMU3alUM JI000H NEATENbHOCTH, YTO SIBJSETCS MEPBBIM IIAaroM K (popMHpOBaHUIO

«IIOKOJICHUA pa3BUTHUSAY, ABJIAIOIICTOCA TPCHAOM pa3sBUTUA COBPEMCHHOI'O O6HI€CTB3.

[Iporpamma mpenmnosaraetr GopMUpPOBaHHE y OOYUYAIOIIMXCA TPEICTABICHUN O TEHIEHIUAX B
Pa3BUTHHU TeXHUYECKOH cdepbl. HOBBIN TEXHO-TIPOMBIIIVICHHBIN YKJIa/l HE MOKET OBITh TTOJIOKEH
B (hopmat oO11ecTBa pa3BUTHS TOJIHLKO HA OCHOBAHHH HOBW3HBI (PU3UUECKHUX MPUHIIUIIOB, HOBBIX
TEXHUYECKUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJICHCTBHS HAa MOCTUHIYCTPHUATHLHOM 3Tare
Pa3BUTHS COIMYMA, a WJES Pa3BUTHS OOIIECTBA HEIMPEIOKHO BKIIOYAET B ce€0s TCHICHIMIO K
00pEeTEeHHIO COHAMNPABJICHHOCTH AHTPOTIOTEHHBIX (PAKTOPOB, 3aKOHOB pa3BUTHUS Ouochepsl u

KYJIbTYPHOTO Pa3BUTHUA.

[legaroruueckas 11€1€c000pa3HOCTh 3TOM MPOrpaMMBI 3aKIIOYaeTCs B TOM, YTO OHA SBIISETCS
LIEJIOCTHOM M HETIPEPHIBHOM B TEUEHHUE BCETO IMpoliecca 00y4eHUs U MO3BOJISET 00ydaromeMycs
mar 3a IIaroM pacKpbiBaTh B ce0€ TBOPUYECKHE BO3MOXHOCTH M CaMOPEATM30BBIBATHCS B
COBpPEMEHHOM Mupe. B mporecce u3zydeHus OKpy>Kalolero Mupa oO0ydarouiuecsl Moiydar

JIOTIOTHUTEIbHOE 00pa3oBaHue B 00JaCTH HHPOPMATUKH, reorpauu, MaTeMaTUKH U (PU3UKH.

OTnuuuTeNbHON 0COOCHHOCTHIO JAHHOW MPOTrPaMMBI OT YK€ CYIIECTBYIOIINX 00pa30BaTeIbHBIX
porpaMMm siBisieTcss e€ HamnpaBlIEHHOCTh Ha pa3BUTHE OOyYalOMMXCS B MPOEKTHOU
nesaTebHOCTH coBpeMeHHbIMU MeTogukamu TPU3 u SCRUM ¢ nmoMomip0 COBPEMEHHBIX

TEXHOJIOTUH U O60py,HOBaHI/I$I.

Bospacr o0y4arommxcsi: o0ydarommuecs 7 KIaccoB.
Cpoxku peaqn3anuyu NporpamMmal: 68 4acos.
HanosnsiemocTs rpynm: 15 yenosex.

Pe:xum 3aHsTHIA: TI0 2 AKaJICMHNYCCKHX Jaca B HCACIIO.



DopMbI 3aHATHIA:

- paboTa HaJI pemeHueM KeHCoB;

- Ta0OpaTOPHO-TIPAKTHIECKHUE PAOOTHI;
- JICKIINH;

- MacTep-KJIacChl;

- 3aHATUA-COPCBHOBAHMA,

- 9KCKYpCHH;

- IIPOEKTHBIE CECCUMU.

MeTOIlbl, HCII0Jb3YEMbBIC HA 3AHATUAX:

MpaKTH4ecKue (ynpaxHeHUs], 3aJ1a4n);
CIIOBeCHBIE (pacckas, Oecesa, MHCTPYKTaX, YTCHHUE CIIPABOYHOM JTUTEPaTypPhl);
HarJsAHbIC (IEMOHCTpAUs MYJIbTUMEANINHBIX TTpe3eHTanui, pororpadun);

npoOsieMHbIe (METOABI TPOOIEMHOTO H3JIOKEHUs]) — oOydyaromumcs TaéTcsi 4YacThb

T'OTOBOI'O 3HAHMU,

IBPUCTUYECKUE (JACTHYHO-TIOMCKOBBIC) — OOYUYaIOIIMMCSl TIPEIOCTABIsACTCS OOJIbIast

BO3MOXXHOCTb BI)I60pa BAapHAHTOB;

HCCIIeIOBATENIbCKHE — 0OYUaIOIIUecs: CaMi OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS,
WUTIOCTPATUBHO-00bACHUTENbHEIE;
PEnpOIYKTUBHBIE;

KOHKPCTHBIC u a6CTpaKTHHe, CHHTC3 n aHaJIu3, CpaBHCHHUC, 0606I_HGHI/IG,

a6CTpaer0BaHHe, KJIaCCI/I(I)I/IKaI_II/IH, cucremMaru3anusda, T. €. MCTOJbl KaK MBICIIUMTCIIBHBIC

OIICpalluu;

HUHAYKTUBHBIC, ICAYKTUBHBIC.

1.1.1. Henmn u 3amaun peanu3alii OCHOBHOM 00pa3oBaTeNbHOW MPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus



Hean: BoBieueHune oOOy4aOMUXCSd B MPOCKTHYIO JESATEIBHOCTh, pa3paboTKa HaydHO-

HCCIICAOBATCIBCKHUX U NHXXCHCPHBIX ITPOCKTOB.

3agauu:

obyuarowue:

. npuoOpeTeHue u yriryolIeHrne 3HaHui OCHOB NMPOEKTUPOBAHUS U YIIPABJICHUS IPOCKTAMU;
. 03HaKOMJIEHHE C METOJAAMM U pruéMaMu cOopa U aHainu3a HHPOpMaIuy;

. 00y4eHHE TTPOBEJCHUIO MCCIICIOBAHUN, MPE3EHTAIIUNH U MEXIPEIMETHON MO3UITMOHHON
KOMMYHHKAIIIH;

. oOyueHue paboTe Ha CIENUATU3UPOBAHHOM 000PYJOBaHUH U B IPOIPaMMHBIX Cpeaax;

. 3HAKOMCTBO C  XapA-KOMMETEHUUSIMU (TeOMH()OPMAIIMOHHBIMH), TO3BOJSIOLIUMU

INPUMCHATE TCOPCTUUYCCKHUEC 3HAHUA Ha IMPAKTUKE B COOTBCTCTBHU C COBPEMCHHBLIM YPOBHEM

Pa3BUTHS TEXHOJIOTUH.

passusarowjue:.

. (dhopMHpoBaHHE HHTEPECAa K OCHOBAM M300peTaTeNIbCKON AesITENbHOCTH;

. pa3BUTHE TBOPUYECKUX CITOCOOHOCTEH U KPEaTUBHOI'O MBIIIJICHHUS,

. npuodpeTeHne onbiTa ucnoias3oBanus TPU3 npu popmupoBannn coOCTBEHHBIX HIEH U
pELICHUI;

. dbopMupoBaHHe TOHUMAHHS MPSAMON M OOpaTHOM CBSI3M MPOEKTa U CpeIbl ero

peain3aliin, 3aJI0’JKCHUC OCHOB COHHaHBHOﬁ U DKOJOTMYECKOM OTBCTCTBCHHOCTH,
® Pa3BUTUC I'CONMPOCTPAHCTBCHHOT'O MBIIIJICHUS

° pa3sBUTUC CO(I)T'KOMHGTGHLIPIIZ, HeO6XOI[I/IMBIX JJIA YCHGMHOﬁ pa6OTBI BHC 3aBUCHUMOCTHU

oT BbIOpaHHOU mpodeccuu.

eocnumamellbHble.
° (bOpMI/IpOBaHI/IC MPOCKTHOI'O MUPOBO33PCHHUA U TBOPUYCCKOI'O MBIIIJICHUS,
° (bOpMI/IpOBaHI/Ie MHUPOBO33pCHUA 110 KOMILJIEKCHON OII€HKE OKpyxX)aromero Mmwupa,

HaHpaBHeHHOﬁ Ha €10 MMO3UTHUBHOC U3MCHCHUC,



° BOCIIUTAHHE COOCTBEHHOM o3 10 OTHOIICHUIO K JACATCIBHOCTH MW YMCHHUC

COMIOCTABIIATH €€ C APYruMu NOo3MtusAMU B KOHCTPYKTHUBHOM JUAJIOTEC;

. BOCIIMTaHHUE KYJIBTYpHI paOOThI B KOMaH/IE.

1.1.2. [IpuHuuner 1 noaxoapl K (GOpMHpPOBaHHMIO OOpPa30BATEIBLHOM MPOTPAMMBI

OCHOBHOTO 00111€T0 00pa3oBaHus
[Iporpamma peanusyercs:

- B HEMPEPHIBHO-00pa30BaTeNbHON IEATEIIbHOCTH, COBMECTHON JESITEIbHOCTH, OCYIIECTBIIAEMOI
B XOJI¢ PEKHMMHBIX MOMEHTOB, TJle¢ OOydaroUIMiCsS OCBaMBAET, 3aKpeIUIsieT U anpooupyer

IMOJIYYCHHBIC YMCHUSA,

- B CaMOCTOSITEJIbHOW JCSITCIBHOCTH OOYYarolIuXcs, TJIe OOydJaroIMiics MOXXET BBIOpaTh
NCSATEILHOCTh TI0 HWHTEpecaM, B3aWMOJCHCTBOBAaTh CO CBEPCTHHKAMH HAa PaBHOINPABHBIX

TTO3HIIUSAX, PEIIaTh MPOOJIEMHBIC CUTYAINH U JIP.;

- BO B3aUMOJIEHCTBUHU C CEMBSIMU JETEM.

[IporpaMma MOXET KOPPEKTUPOBATHCS B CBSA3H C U3MEHEHUSMH:
- HOpPMATHUBHO-TIPABOBOM 0a3bl IOIIKOJBHOTO 00pa30BaHU;

- BUJIOBOM CTPYKTYPHI TPYIIIT,

- 00pa30BaTEILHOTO 3aMpoca POAUTEIICH.

[Toxxoasl K GOPMHUPOBAHUIO TIPOTPAMMBI:

- JluyHOCTHO-OpUEHTUPOBaHHBIM. Opranuzanus 00pa30BaTENBHOTO IIpollecca €  Yy4ETOM
TJIaBHOTO Kputepus 3pGEeKTUBHOCTH 00YyUaIOIIErocs — ero JMYHOCTU. MeXaHu3M — CO3JaHue
YCIOBUHM JI pa3BUTHS JMYHOCTH Ha OCHOBE H3YYEHHUs CIOCOOHOCTEW OOydaromierocs, €ro

HUHTEPCCOB, CKJIOHHOCTEH.

- I[CHTCHLHOCTHLII‘;I. OpFaHI/ISaI_II/I}I ACATCIIBHOCTH B O6IJ_[CM KOHTCKCTC O6pa3OBaTCJlBHOF0

Impornecca.



- lennoctHeiif. Opranu3ainust pa3BUTHS W BOCIUTAaHUS HAa OCHOBE OONICYEIOBEUYECKUX

HCHHOCTeﬁ, a TaKKC OTUUCCKUX, HPABCTBCHHBIX U T. .

- KowmnerentHocTHBIN. @OpMHpOBaHME TOTOBHOCTH  OOYYAIOIIMXCS  CaMOCTOSITENIBHO

I[GﬁCTBOBaTB B XOJI€ PCIICHMA aKTyaJIbHBIX 3a1a4.

- CuctemHbIi. MeTO0IOTHYECKOE HANpaBJICHHE, B OCHOBE KOTOPOTO JICKHT PACCMOTPEHHE
00y4YaroImerocsi Kak IeJOCTHONO MHOXECTBA DJIEMCHTOB M3 OTHOIICHHWH M Pa3IMYHBIX CBSI3EH

MCXKIAY HUMHU.

- Muanornueckuii. Opranusanus mpouecca ¢ y4éToM NPUHLHUIA TUA0ra, CyObeKT-CyObEeKTHBIX

OTHOIIIEHUIA.

- IIpoGnemubiii. P@opMUpOBaHHE MPOrPaMMbl C TO3ULIHUNA KOMIUIEKCHOTO W MOJIYJIbHOTO
MIpe/icTaBIeHUs] €€ CTPYKTYpbl Kak CHUCTEMbl MOJAIPOrpaMM MO oOpa3oBaTeNbHBIM 00JacTIM U

JCTCKHM BHUJaM JCATCIBbHOCTH, CHOCO6CTByI-OHII/IM LEJICBBIM OPHUCHTUPAM PAa3BUTHA.

- Kynpryponorndeckuii. Opranuzamusi mpoiecca ¢ y4€ToM MOTEHIMaNa KyJIbTypocooOpa3HOTO

COJIEpKaHUs JIOMIKOJILHOTO 00pa3oBaHUsI.

1.2. Ilnanupyembie pe3ynbTaThl OCBOCHUS OOYYAIOIIMMHKCS OCHOBHOW 00pa3oBaTEIbHOM
MPOrpaMMbl OCHOBHOTO 001Iero oOpasoBaHus (00s3aTeIbHO MPOBEPUTH pa3dOHEHHE IO

JUYHOCTHBIM, TIPEIMETHBIM H T. 11.)
1.2.1. OOmue HoI0XeHUs

HporpaMMa JaéT 06y‘IaIOH_II/IMCH BO3MOXHOCTb TIOTPY3UTHCA BO BCE MHOF006pa3I/Ie
IPOCTPaHCTBCHHLIX (FCOI/IHq)OpMaI_II/IOHHLIX) TEXHOJIOTHH. HporpaMMa 3HAKOMUT
06yqa}oumxcsl C FCOI/IH(i)OpMaLII/IOHHBIMI/I CUCTCMaMH U C PA3JIMYHBIMU BUAAMHU T'COJAHHBIX,
MO3BOJISICT TOJIYUYUTDH 0a30BbIC KOMIICTCHIIMU IIO C60py AAaHHBIX W OCBOUTH IICPBUYHBLIC
HaBbIKH pa6OTBI C JaHHBIMH. HOHy‘-ICHHBIC KOMIICTCHIIMHU M 3HAHUS IIO3BOJIAT O6y‘-IaIOIJ_[I/IMC$I

NPpUMCHUTHL UX IOYTU B T000M HampaBJICHUU COBPCMCHHOI'O PBIHKA. OcBouB nporpammy,



oOydaromuecss CMOIyT BbIOpaTb HauOojee MHTEPECHYIO Ml HHUX TEXHOJIOTHYECKYIO

HAaIPaBJICHHOCTh, KOTOPOH OHU OyAyT 00y4aThCsl B paMKax yriryOJI€HHOTO MOJIYJIs.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMH
JAHHBIMI, «OpHueHTHpOBaHUE Ha MECTHOCTH, «OCHOBBI ¢doTtorpaduny,
«CamocTosiTenbHbIl  cOOp JaHHBIX», «3D-MoxenupoBaHue MECTHOCTH U OOBEKTOB
MecTHOCTY, «I'eonHpopmanonnslie cuctemsl (I'MC)», «Busyanuszauus v npeacTaBieHUe

PE3yJIbTaTOB.

B ocHoBe pazpaboTaHHON MpOrpaMMbl JEKUT MeETOIUYeCKHil HHCTPYMEHTapHii
dbenepanbHoro ThioTOpa beIcTpoBa AHTOHa IOpbheBHua «CeTh METCKUX TEXHOTapKOB

“KBantopuym”. BBOIHBII MOIYIIbY.

IIporpamMma oOpueHTHpOBaHa Ha JIONOJIHUTENbHOE 00pa3oBaHHE OOyYarOIUXCs

IIKOJIBHOTO BO3pacTa 7 Kiacca.

MakcumanbHOE KOJIMUECTBO O0yJaroImuXxces B rpymnme — 15 denoBexk.

1.2.2. CrpykTypa IUTaHUPYEMBIX PE3YJITATOB

HJ'IaHI/IpyeMLIC pE3YyIbTaTbl OMUPAOTCA HaA BCAYHIUC HNCJICBBIC YCTAHOBKH, OTPAXKAIOMIUC
OCHOBHOﬁ, CYHIHOCTHBIﬁ BKJIaJg Ka)I(,Z[Oﬁ HsyqaeMoﬁ nporpaMmbl B Pa3BUTUC JIMYHOCTHU,

oOyuaronuxcs, ux crocoOHOCTEH.
B cTpyKType miiaHupyeMbIX pe3yJIbTaTOB BBIICISIFOTCS CIIEAYIOIINUE TPYIIIIbI:

1. JIuyHOCTHBIE pe3yabTaThl OCBOGHHMS OCHOBHOW 00Opa30BaTeNbHOW  MPOrpamMmbl

IpeACTaBJICHBI B COOTBETCTBUU C T’ pYHHOﬁ JINYHOCTHBIX PE3YyJIbTATOB.

2. MeramnpeaMeTHbIe pe3yNbTaThl OCBOEHHMS OCHOBHOI 00pa30BaTeNbHOM MpPOrpaMMel

NpEACTaBJICHBI B COOTBECTCTBUU C MMOATPYIIIIAMU YHUBCPCAJIBbHBIX y‘-IC6HLIX JENCTBUI.

3. IlpenmerHble pe3yabTaThl OCBOGHHS OCHOBHOM  0Opa3oBaTeNbHOM  MPOTrpPaMMBI

OpEeACTaBJICHBI B COOTBETCTBUU C I'pyIlIIaMU pE3yJIbTAaTOB y‘lC6HOTO napeameTa.



1.2.3. JINUHOCTHBIE pE3yabTaThI
IIpozpammmusie mpebosanus K ypo6Hio 0CHUMAHHOCIU (TUYHOCIHbIE Pe3YIbIMAambl):

— cOpMHPOBAHHOCTh BHYTPEHHEH MO3UIIMU OO0YYaIOIIErocs, dSMOIMOHAIBHO-TIOJOKUTEITHEHOE

OTHOIIIEHHE 00y4aroUIerocs K NIKoJie, OpUeHTallusl Ha TO3HaHUE HOBOTO;
— OpHeHTalMs Ha oOpa3el] MOBEICHUS «XOPOLIET0 YUEHUKA;

— c(OpPMUPOBAHHOCTh CAMOOLIEHKH, BKJIIOYash OCO3HAHHE CBOMX BO3MOXHOCTEH B YYEHUH,
CIIOCOOHOCTH aJIeKBaTHO CYOUTh O IMPUYMHAX CBOEr0 YyclexXa/Heyclexa B YYEHUH; YMEHHE

BHJIETh CBOM IOCTOMHCTBA M HEJIOCTATKH, YBaXKaTh CE€0s1 M BEPUTH B yCIIEX;
— ¢(hOpMUPOBAHHOCTh MOTUBAIIMH K YICOHOU JIEATEITHHOCTH;

— 3HaHUWE MOpAJbHBIX HOPM M CQOPMHUPOBAHHOCTH MOPATBHO-3TUYECKUX CYXKICHUIA,
CIIOCOOHOCTh K PEILEHHI0 MOPAIbHBIX IPOOJEeM Ha OCHOBE KOOPIMHAIIMHM PA3TMYHBIX TOUEK
3peHusi, CHOCOOHOCTh K OILIEHKE CBOMX MOCTYNKOB W JEHCTBHUI APYrux JIOACH ¢ TOUKU 3PEHUS

cOOJTI0ICHUsI/HAPYIIICHUSI MOPATBHOU HOPMBI.
IIpoepammmusie mpebosarnus K ypoGHIO pa3EBUMUSL:

- C(bOpMI/IpOBaHHOCTI) IMPOCTPAHCTBCHHOI'O MBIIIJICHUA, YMCHUEC BHICTH 00BEM B IIJIOCKHX

npeaMeTax;
— YMCHHC O6pa6aTLIBaTL U CUCTCMATU3UPOBATDH 00JIBIIIOE KOJIMYECTBO I/IH(i)OpMaLII/II/I;

— C(I)OpMI/IpOBaHHOCTB Kp€aTUBHOI'O MBbBIINUICHUA, ITOHUMAHHC IIPUHIMIIOB CO3AdaHHA HOBOI'O

TIPOJTYKTa;
— C(I)OpMI/IpOBaHHOCTB YCUAUUBOCTH, MHOTO3aJIa9HOCTH;

- C(I)OpMI/IpOBaHHOCTB CaAMOCTOSATCIIBHOTO IMOAXO0Aa K BBIIIOJIHCHHUIO PA3JIMYHBIX 3a/a4, YMCHUC

paboTaTh B KOMaHJie, YMEHHE IPAaBUIIBHO JEJIETUPOBATh 33Jauu.
1.2.4. MetanpeaAMETHBIE PE3YJIbTATHI
I'eorpadus

BbIMyCKHUK Hay4UTCS:

10



. BbIOMpaTh ~ WCTOYHUKM  Teorpaduyeckoit  umHpopmamuu  (Kaprorpaduyeckue,
CTaTUCTHYECKHE, TEKCTOBBbIC, BHICO- M (OTOM300paKEHUs, KOMIBIOTEpHbIE 0a3bl JAHHBIX),

AZICKBATHBIC PCIIACMBIM 3aJa4aM,

. OpUEHTHUPOBATHCSI B MCTOYHMKAX reorpaduyeckoid mHpopmammu (Kaprorpaduyeckue,
CTaTUCTHYECKHE, TEKCTOBBIC, BHIEO- U (POTOM300paKEHUS, KOMIBIOTEpPHbIE 0a3bl JaHHBIX):
HAXOJIUTh M U3BJIEKaTh HEOOXOIUMYIO HH(POPMAIINIO; OTIPENIENIATh U CPABHUBATH KAUeCTBEHHBIC
Y KOJIMYECTBEHHBIE MMOKA3aTeH, XapaKTepH3ymIue reorpaduyeckue OOBEKTbI, MPOLECCHl U
SIBJIICHUS, UX TOJIOKEHUE B IMPOCTPAHCTBE MO reorpapuueckuM KapTaM pa3HOTO COJIEp’KaHus U
APYTMM  HMCTOYHHKAaM;  BBIIBJIATH  HEJOCTAIOILYIO, B3aUMOJIONIOJHSAIONIYI0  W/WIHU
MIPOTUBOPEUYUBYIO Ireorpapuueckyo HHPOpMaInIo, IPEICTABIECHHYIO B OJHOM WJIM HECKOJIbKHX

HCTOYHHKAX,

. MpeICTaBIsATh B pa3iuyHblx (¢opmax (B BHIe KapThl, TaOmuIpl, rpaduka,
reorpauuecKoro OMUCaHUA) Teorpaduueckyro HHGOPMAIND, HEOOXOIUMYIO IJIs PEIICHUS

y4eOHBIX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4.
BbIyCKHHK OJIy4UT BO3MOKHOCTh HAYUYNUTHCS:
. MOJENUPOBaTh reorpaduieckre 0ObEKTHI U SIBICHUS;

. MPUBOJUTh MNPHUMEPHl TMPAKTUYECKOTO HCIOIb30BaHUS Teorpapuueckux 3HaHUUH B

PA3JIUIHBIX 001acTIx JACATCIIBHOCTHU.

Maremartuka

CraTucTtuka u Teopus BEPOSITHOCTEN

BrinyckHUK HayduTcs:

. MIPEJICTaBIATh IaHHBIE B BUJIE TaOJHII, JHArpamm;

. YUTaTh UH(POPMAIIHIO, TPEJICTABICHHYIO B BUJIE TAOIUIIBI, THATPAMMBL.

B noBceHEBHOM KU3HU U IIPU U3YYEHUH JAPYTUX MPEAMETOB BBIITYCKHUK CMOKET:

® HU3BJICKATb, UHTCPIPCTUPOBATH U HpCO6pa3OBLIBaTL I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJICHHYIO B
Ta6m/1uax " Ha IuarpaMmax, OTpaKaroiryro CBOICTBA U XapaKTCPUCTUKHU PCAJIbHBIX ITPOLICCCOB U

SIBIICHUU.
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Harnsaanas reomerpus
I'eomerpuueckue GuUrypsl
BbinyckHUK HAy4UTCS:

. OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHATHUSAMHU: (QHUTypa, TOUYKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHasi, yroJji, MHOrOYrOJIbHUK, TPEYTOJIbHUK U YE€TBIPEXYTOJIbHUK, IIPSIMOYTOJIbHUK U KBaJapar,
OKPY)KHOCTb M KpyT, NPSMOYTOJbHBIM mNapauienenunen, kyo, map. M3o0paxarh uzydaemsble

(Gurypsl OT pykd U ¢ IOMOIIbIO JINHEHKU U IIUPKYIISL.

B noBcenHEBHOM )XU3HU U IPA U3YYEHUU JPYTUX MPEAMETOB BBIITYCKHUK CMOXKET:

. pelaTh NpakTU4YEeCKHe 3a/1a4k ¢ IPUMEHEHUEM MTPOCTEHIIINX CBOUCTB (DUTYD.
W3mepenus u BEIYMCIICHUS
BrinmyckHuK HayduTes:

® BBINIOJIHATE U3MEPCHUE JJIUH, paCCTOHHHﬁ, BCJIMYMH YIJIOB C IOMOIIIBIO MHCTPYMCHTOB

JUTSI ©I3MEPEHUN JUTHH U YTJIOB.

duzuka
BrInmyckHUK HayduTCS:

. coOnrofaTh mpaBuiia OE30MAaCHOCTH M OXpaHbl Tpyaa mHpu pabore C y4yeOHbIM U

J1a00paTOPHBIM 000PYI0OBAHUEM;

® IIOHUMATh ITPHUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB, yCJI0BHUA

X 0€30IMacHOI0 MCII0JIH30BaHU B MMOBCEIHEBHOM KHU3HH,

® HCIIOJIb30BAaTh IIPH BBINMOJHCHUU y‘le6HBIX 3ala4 HaYYHO-TIOMYJIPHYIO JIUTEPpATYypy O

(1)I/I31/I‘IeCKI/IX SABJICHUAX, CIIPABOYHBIC MAaTCpHaJIbl, pECYPChl HHTCPHCTA.

HNudopmatuka
BbImycKHUK Hay4uTCS:

® pa3jiniaTtb BUABI HH(bOpMaLII/II/I mo crocobam eé BOCHPUATUA YCIIOBCKOM H 110 criocobam

et NpEACTaBJICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX,
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. OPUBOAUTH TPUMEpPhl MH(POPMALMOHHBIX IPOIECCOB (MIPOLECCOB, CBA3AHHBIX C

XpaHEeHHeM, peodpa3oBaHUEM U Nepeaucii TaHHBIX) B )KUBOM MPHUPOJIE U TEXHUKE;

. knaccuduiponats cpeactsa MKT B COOTBETCTBHUH ¢ KPYrOM BBITIOJTHSEMBIX 33]1a4.

MaremaTtuueckue 0CHOBbI HHPOPMATUKU
BbInyCcKHUK OJTYYUT BO3MOKHOCTD:

. MMO3HAKOMUTHCA C TpPUMEpaMH MaTeMaTHYECKUX MOJeNed ¢  HMCIHOJIb30BaHUEM
KOMIIBIOTEPOB TP UX aHAIHN3E; MMOHATh CXOJICTBA U PA3JIMYHUS MEXKy MAaTEMAaTUUECKOU MOJIETBIO
00bEKTa M €ro HaTypHON MOJENbI0, MEXIYy MaTeMaTHYeCKOW MOJENbI0 OOBEKTa/SIBICHUS M

CJIOBECCHBIM OIMHMCAHUCM.

Hcnons3oBanme MporpaMMHBIX CUCTEM M CEPBHCOB
BoinyckHUK Hay4YUTCS:
. KJ1acCUPUIMPOBATh (aiiIbl IO THUIY M HHBIM TapaMeTpaM;

. BBITIOJIHATh OCHOBHBIE omepauuu c (aiinamu (co3aaBaTh, COXpaHATh, PEAAKTHPOBATH,

yIaisTh, ApXUBUPOBATh, «PACIIaKOBHIBAThY aPXUBHBIEC (ailiibl).

BrinmyckHuk oBiajeeT (Kak pe3yabTaT IPUMEHEHUS! IPOrPaMMHBIX CUCTEM U UHTEPHET-CEPBUCOB

B JaHHOM Kypce U BO BCEM 00paz0oBaTeIbHOM IIpoIiecce):

. HaBbIKaMU pabOThl C KOMIBIOTEPOM; 3HAHHUSIMH, YMEHUSMU U HABBIKAMHU, TOCTATOUHBIMU
Uig pabOThl C Pa3TUYHBIMH BHUJAMU MPOTPAMMHBIX CHUCTEM U UHTEPHET-CEpBHUCOB ((aillioBbie
MEHEKEPhl, TEKCTOBbIE PENAKTOPbI, ANEKTPOHHBIE TAaOJHUIIbI, Opay3epbl, TOUCKOBBIE CUCTEMBI,
CIIOBapH, AJIEKTPOHHBIE SHIUKIIONEIUH); YMEHHUEM OMHCHIBATh PabOTy 3TUX CHUCTEM M CEPBHCOB

C UCIIOJIb30BAHHNECM COOTBCTCTBYI-OIJ_ICI\/’I TCPMHUHOJIOTUH;

. pa3nuyHbBIMU (OopMaMH MPEJICTaBIEHHs JaHHBIX (TaOJMIbI, JUAarpaMMbl, TpaduKd U T.
1.);
° ITIO3HAKOMHUTCA C HpOFpaMMHHMI/I CpCI[CTBaMI/I JJIA pa6OTLI C ay,Z[I/IOBI/I?»yaJ'IBHBIMI/I

AaHHBIMHU U COOTBETCTBYIOIIIUM MOHSATHUHHBIM arrapaTom.

BLIHyCKHI/IK IMMOJIYYHUT BO3MOXKHOCTb (B JaHHOM KYpCE U WHOM y‘ICGHOf/'I I[C}ITCJ'IBHOCTI/I)I
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® IMPAKTUKOBATLCAd B HCIIOJIb30BAHMKU OCHOBHBLIX BHIOB IMPUKIAJHOIO IMMPOrpaMMHOI0

obecrnieueHus (PeIaKTOPbI TEKCTOB, IIEKTPOHHBIE TAOIHUIIBI, Opay3ephl U JIp.);

° IIO3HAKOMUTLCA C MNOpUMEpaMU HCIIOJb30BaHUSA MATCMATUYCCKOIO MOJICIMPOBAHUA B

COBPEMEHHOM MHPE;

° MMO3HAKOMHUTHCS C ITOCTAaHOBKOM BOIIpoOCa O TOM, HACKOJIBKO JOCTOBCPHA IIOJyUCHHAas
I/IH(bOpMaIII/Iﬂ, MNOAKPCIICHA JIM OHa A0Ka3aTCJIbCTBAMU IMOJJIMHHOCTH (an/IMep: HaJIM4uec
SHCKTpOHHOI\/JI HO}IHI/ICI/I); MMO3HAKOMHUTBLCA € BO3MOXHBIMU IMOAXO0AAaMU K OLCHKE JOCTOBCPHOCTH

uHpopMaImu (IpUMep: CpaBHEHHE JTaHHBIX M3 Pa3HBIX HCTOYHUKOB);
. ITO3HAKOMUTHCA ¢ mpumepamu ucnoib3oBanus KT B coBpeMeHHOM Mupe;

. MOJIYYUTh MPEACTABICHUS O POOOTU3HPOBAHHBIX YCTPOMCTBAX M MX HCIOJIb30BAaHUM Ha

IMPOU3BOJCTBC U B HAYYHBIX UCCICIOBAHUAX.

Texuomorus

Pesynbrarel, 3asBiaeHHBIE OOpa3zoBarenbHOM TporpamMmor «TexHomorws» Mo  OJokam

COJICpPIKaHHUS

dopMUpOBaHUE TEXHOJOTHYECKOW KYJABTYphl U TPOEKTHO-TEXHOJOTHYECKOIO MBIIUICHUS

00yJaroIuxcs

BoInyckHUK HAy4YUTCS:

® CJI€A0BAaTh TCXHOJOIMH, B TOM YHCJIC B IIPOLECCE HU3TOTOBJICHHA CY6"beKTI/IBHO HOBOT'O
IIPpOAYKTA,
® OLCHUBATL YCJIOBUA INPUMCHHUMOCTHU TCXHOJOI'MH, B TOM UYHCIC C MO3UIAM

SKOJIOTHYECKOM 3alTUIIEHHOCTH;

° MMPOTHO3UPOBATL II0 HW3BECTHOM TEXHOJOTHHM BBIXOIBI (XapaKTepI/ICTI/IKI/I nponyKTa) B
3aBUCHUMOCTH OT HW3MCHCHHA BXO)IOB/HapaMeTpOB/pecprOB, MMPpOBEPATL MNPOTHO3BI OIBITHO-
OKCIICPUMCHTAJIbHBIM HyTéM, B TOM UYHUCIC CaAMOCTOATCIIBHO INIAHUPYd TaKOIro poJa

OKCIICPUMCHTBI;

° B 3aBUCHUMOCTHU OT CUTyallUHW OITUMHU3UPOBATH 0a30BbIe TCXHOJIOTUU (SanaTHOCTB —
Ka‘-ICCTBO), MNpOBOAWUTL aHAJIN3 AJBTCPHATUBHBIX PECYpPCOB, COCIUHATHL B €IUHBIA IUIaH
HECKOJIBKO TEXHOJOTHH 0e3 ux BUJIOU3BMCHCHUA JJISA TIOJIYYCHHUA  CIIOKHOCOCTABHOI'O

MaTepHaAIbHOTO WJIM UH(POPMALMOHHOTO MPOAYKTa;

14



® MMPOBOAWUTE OLUCHKY U UCIIBITAHUEC IMMOJTYYCHHOI'O ITPOAYKTA,

° IIpOBOAUTD aHaJIn3 HOTp€6HOCT€fI B TEX NI HHBIX  MAaTCpUaJIbHBIX HJIN

MH(OPMAIMOHHBIX MPOIYKTaX;

. OIMCHIBATh TEXHOJIOTHYECKOE PELICHUE C TIOMOIIBI0 TEKCTa, PUCYHKOB, Tpaduueckoro
M300paKeHus;
® AHAIIM3UPOBATE BO3MOJKHBIC TCXHOJOTHUYCCKUC PCIICHUA, OIPECACTIATh UX JOCTOMHCTBA U

HEAOCTATKH B KOHTCKCTC SaﬂaHHOﬁ CUTyaluu,

. MIPOBOJUTh M aHAJIM3UPOBATh pa3pabOTKy W/WIU peaau3alyio MPUKIAJHBIX MPOEKTOB,
MPEANOJIararIuXx:
. OTIpeJieNIieHue XapaKTepUCTHK U Pa3pabOTKy MaTepHUaIbHOrO MPOJYKTa, BKIIOYas €ro

MOJIETUPOBaHNEe B HWH(POPMANMOHHOW cpene (KOHCTPYKTOpPE), BCTpaWBaHHE CO3JIAHHOTO

MH(OPMALIMOHHOTO MPOJYKTa B 3aJJaHHYIO 000JIOUKY,

. M3TOTOBJICHUE HWH(POPMAIIMOHHOTO TPOIyKTa IO 33JaHHOMY aJTOPUTMY B 3aJlaHHOMN
000JI0UKE;
. MPOBOJMTh M AaHAJM3UPOBATh pPa3pabOTKy W/WIM pPealn3aIyio TEXHOJIOTHUSCKUX

MMPOEKTOB, MIPETOJIar afoIIHX:

— ONTUMM3ALMIO  33JaHHOTO  crocoba  (TEXHOJIOTMM) TMOJIydeHHs  TpeOyromerocs

MaTepHUaIBLHOTO MPOJIYKTa (ITOCIIE ero MPUMEHEHHs] B COOCTBEHHON MPAKTHKE),

— pa3paboTKy (KOMOMHHUpOBAHUE, W3MEHEHHE IMapaMeTPOB W TpeOOBaHUU K pecypcam)

TEXHOJIOITMU IIOJTYYCHHUS MATCPUAIBHOTO U I/IH(i)OpMaHI/IOHHOl"O NpoAyKTa € 3aJlaHHbIMHU

CBOMCTBaMU;
. MPOBOJAUTh M AHAIM3UPOBATh  pa3pabOTKy W/MIM  peaju3aldio  IPOEKTOB,
MpeIoJararmmnx:

— IUTaHUpOBaHUE (pa3paboTKy) MaTepHaJbHOrO MNPOAYKTa B COOTBETCTBHUHM C 3ajadeit

COOCTBEHHOM JIeATeNbHOCTH (BKJIIOYAs MOJEIUPOBAHNE U pa3pabOTKy JOKYMEHTAIUH),

— IIaHUPOBAHUC (pa3pa60TKy) MaTCprUAJIBbHOIO0 MPOAYKTa Ha OCHOBE CaMOCTOSATCIBHO

HpOBC,Z[éHHLIX HUCCIIeOBaHUH HOTpC6I/ITeJ'IBCKI/IX HUHTCPCCOB.

BLIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTLCA:
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. BBISBIISAT W (OPMYITUPOBATH TPOOJIEMy, TPEOYIONIYI0 TEXHOJIOTHIECKOTO

pelIeHus;

® MOI[I/I(bI/H_[I/IpOBaTL NMCHOIIIHUECCA IMPOAYKTHI B COOTBETCTBHUU C
CUTYyaIuei/3aka30M/oTpeOHOCThIO/3aJaueld  JIeATeIbHOCTH W B COOTBETCTBHH C  HX

XapaKTEPUCTHKAMU pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

° TCXHOJIOTM3UPOBATh CBOI OIBIT, MPCACTABJIATL HAa OCHOBC PCTPOCIICKTUBHOI'O
aHalu3a " yHI/I(l)I/IKaIII/II/I ACATCIIBHOCTHU OIMMCAHUEC B BHUJAC WMHCTPYKLIUU WA TEXHOJIOTHYECKOMN

KapThI.

1.2.5. IlpenMeTHbIE pe3yabTaTh
IIpoecpammmubie mpebosanus K 3HAHUAM (Pe3y1bmamsl Meopemuieckoli NOO20MOBKU):

. npaBuiia 0e30MacHOi paboThl C 3IEKTPOHHO-BBIYUCIUTEIBHBIMU MAlllMHAMU U

CpeacTBamMu sl cOopa MPOCTPAHCTBEHHBIX JAHHBIX;

. OCHOBHBIC BHJIbI TPOCTPAHCTBEHHBIX JAHHBIX;
. COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(DOPMAIIHOHHBIX CEPBHUCOB;
. npodeCCHOHAIEHOE MIPOrpaMMHOE obecrieueHue JUTS 00paboTku

IPOCTPAaHCTBCHHEBIX JaHHBIX]

. OCHOBBI U TIPHHITUITBI A3POCHEMKH;

. OCHOBBI M TMPHHIMIBLI PabOThl TIOOATBHBIX HABUTAI[MOHHBIX CITYTHHKOBBIX
cuctem (I'HCC);

. NpEJCTAaBJICHUE W  BU3YyalHW3allMsl  NPOCTPAHCTBEHHBIX  JAHHBIX  JUIS

HerO(l)eCCI/IOHaJ'II)HI)IX HOJ'IB30B3.T€J'ICI>1;

. npuHIUIbl 3D-MonenpoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpahuuecKux CepBUCOB;
. MpEeICTaBJICHHEe W  BHU3yalHW3alus  MPOCTPAHCTBEHHBIX  JaHHBIX  JUIA

HerO(beCCI/IOHaJ'H:HBIX HOHBSOB&TGHCﬁ;
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. nemupprupoBaHue KOCMUYECKUX N300paskeHHI;

. OCHOBBI KapTorpadumu.

IIpoecpammusie mpebosanus K YMEHUAM U HABLIKAM (pe3yabmamsl NPpaAKMu4ecKoll

Nn0020MOBKU):

. CaMOCTOSITEJIFHO peIlIaTh IIOCTABJICHHYIO 3a/ady, aHIM3Upys MU Hoj0upas

MaTepuaisl U CPEACTBA I €€ PEIICHMS;

. CO3/1aBaTh W PACCUMTHIBATh MOJETHBIA TUIAH IS OSCIMIOTHOTO JIETATEIHHOTO
anmapaTa;
. oOpabaTeiBaTh  a’pOCBEMKY M  TOJy4YaTb TOYHbIE OPTOQOTOIUIAHBl U

ABTOMATHU3UPOBAHHBIC TpéXMepHLIe MOICIN MECTHOCTH,

. MOJIenupoBaTh 3D-00BEKTHI,

. 3alMINaTh COOCTBEHHBIE TIPOSKTHI;

. BBITIOJTHATH OIIU(PPOBKY;

. BBITIOJTHATH TPOCTPAHCTBEHHBIN aHAIM3;

. CO3/1aBaTh KapThI;

. CO3/1aBaTh MPOCTEHIIME reorpaduuecKue KapThl Pa3IMIHOTO COJACPIKAHMUS;

. MOJICIMPOBATH TeorpaduIecKue 0ObEKThI U SIBJICHNUS,

. MPUBOAUTH MPUMEPHI MTPAKTUYECKOTO HCIIOIH30BAHUS TeorpapuIecKuX 3HAHUH B

Pa3JIMIHBIX o0macTax ACATCIIBbHOCTH.

1.3. Cucrema OLCHKU JOCTUIKCHUA INNIAHUPYCMBIX PE3YJIbTAaTOB OCBOCHUA OCHOBHOH

00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
Buael koHTpOIIS:

- HpOMe)Ky’TOLIHBII\/’I KOHTPOJIb, HpOBOI[HMBIﬁ BO BpCMs 3aHﬂTHﬁ;
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- UTOTOBBII KOHTPOJIb, IPOBOAUMBII MOCTIE 3aBEPIICHUS BCel yueOHOM POTpaMMBI.

@DOopMBI TPOBEPKU PE3YIHTATOB:

- HaOIrO/ICHHE 32 00YYAOIMMUCS B TIPOIIECCEe paOOTHI,

- UT'PBI;

- THANBUAYAJIbHBIC N KOJIJICKTUBHBLIC TBOPUCCKUC pa6OTI)I;

- Oecenpl ¢ 00YJarOIUMHUCA U UX POJIUTEIISIMH.

CDOpMBI IIOABECACHHUS UTOT'OB:

- BBIIIOJIHEHUE TIPAKTHUYECKUX padoT;

- TECTBHI;

- aHKETHI,

- 3alrTa MpocKTa.

HroroBas arrecramusi oO0ydyaromuxcss MPOBOIUTCS MO pe3yibTaTaM IMOJTOTOBKH M 3aIlUTHI

MPOEKTA.

,Z[J'ISI OLICHUBAaHUA JOCATCIbHOCTHU 06yqafomnxc;1 HCIIOJB3YIOTCA HWHCTPYMCHTEI

B3aMMOOICHKH.

caMo-

n

2.2. IlpumepHble mporpamMmsbl ydeOHbIX mpeameToB, KypcoB (YTIL, rae kak mpumep MpomUcCaHo

«Keiic 1 — 10 qacoB», IIOCJIC KPATKOC OIIMCAHHMEC, YTO I3TO 3a Keﬁc, OIIMCAaHUC I10YaCOBOC

BBIHOCHUM YK€ B CaM KEIC).

HpI/IMepHOG yqe6Ho-TeMaTquc1<oe ITaHUPOBAHUC:

MUDY).

Ne | Paznen mporpammsl yuebHOTO Kypca KomnnuectBo
n/m 4acoB
1 3nHakoMcTBO. TexHuka Oe3omacHocTH. BBojHOoe 3aHsTHE («MeHss | 2
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BBenenne B reomHdpopmanuonHele — TexHonoruu. Keiic  1:
«CoBpeMeHHbIe KapThl, WM Kak onucats 3emurio?».

Keiic 3HakoMUT 00y4arommxcs ¢ pa3HOBHIHOCTSAMH JAaHHBIX. Pemras
3a7ady Keiica, oOyuaromuecs MpoXoasiT CICIYIOINEe TEMAaTUKU: KapThl
U OCHOBBl HX (OPMHPOBAHMS; H3YYEHHE YCJIOBHBIX 3HAaKOB M
MPUHIMIIOB KX OTOOpaKEHMsI Ha KapTe; CHCTEMbl KOOpAUHAT MU
MPOEKINA KapT, MX OCHOBHBIE XapaKTEPUCTUKU M BO3MOXKHOCTHU
NPUMEHEHMsI; MacluTad M Jp. BCIOMOIaTelbHbIE HMHCTPYMEHTHI
(bopMUpOBaHUS KapTHI.

Keiic 2: «I'nobansHoe mo3unmonupoBanue “Haiiau cebs Ha 3eMHOM
mape”».

HecmoTpss Ha TO, 4TO HABUTAaTOpPBl M CHOPTUBHBIE TPEKEPHI CTAIH
HEOTHEMIIEMOM YacTLIO Hamllel JKM3HH, MAJIO KTO 3HACT MPUHIUII UX
pabotel. [Ipotins keiic, oOydarommuecs: y3nator mpo ['NIOHACC/GPS
— IIPHUHIMIIBI pa6OTI)I, HCTOPHUIO, COBpPEMCHHEIC CHUCTEMBI,
MIPUMCHCHUC. HpI/IMeHeHI/Ie JIOTTCPOB. BHSyaJII/ISaHI/Iﬂ TEKCTOBBIX
JaHHBIX Ha KapTe. COB}I&HI/IC KapTbl MHTCHCUBHOCTH.

doTtorpaduu U maHOPaMBI.

Paznmen, TOCBAIIEHHBI WCTOPUM W TIPUHIMIIAM  CO3JAHHS
dotorpadpun. OOyuaromuecss MO3HAKOMSTCS C TEXHUKOW CO3JIaHUS
dororpadum, TMO3HAKOMATCS C BO3MOXKHOCTSIMH  TPUMEHCHHS
(dhoTorpadum Kak cpeacTBa CO3AaHMS Yero-Iu0o0.

OcHoBbl aspodoTochéMkH. [IprMeHenne 6ecnuIOTHBIX aBUAIIMOHHBIX
cucteM B adpodotochéMke. Ketic 3.1: «/lna gero Ha camom jerne
HY)XCH OCCITMIJIOTHBIN JIETATEIBHBINA armapat?y.

OOBEMHBIN KelC, KOTOPBIN MO3BOJIUT 00yUYaIOIIUMCS OCBOUTH TOJHYIO
TEXHOJIOTMYECKYIO  IIE€MOYKY,  HCIOJb3yEMYIHD  KOMMEpPYECKUMHU
KOMITaHUSIMU. Y CTPOMCTBO W mpHUHIMILI (yHKIHOHUpoBaHus BITJIA,
OCHOBBI (JOTO- U BUJCOCHEMKHU U MPUHIUIOB epenayn uHpopmau
¢ BIIJIA, o6paboTtka ganHbix ¢ BILJIA.

29

Keiic 3.2: «I3meHeHne cpeapl BOKPYT LIKOJIBDY.

IIponomxkenne keiica 3.1. OOywaromuecs, uMes B  CBOEM
paclopsDKEHUM  3JEKTPOHHYI0 3D-Mozaens MIKOJIBI, MPOJOJIKAIOT
BHOCHUTh M3MEHEHMs B NPOJYKT C IIeJbI0 OJaroycTpoiicTBa pailoHa.
OOyuaromuecss TPOAOIKAIOT COBEPLIEHCTBOBaTh CBOM HaBbIK 3D-
MOJEIIMPOBAHUS, 3aBEPILIasl IPOEKT.

10

IToaroTroBka 3amuThl IMPpOCKTA.
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8 3ammTa mpoeKTOB. 2

9 3axmounTtenbHoe 3aHsaTue. [loaBeneHne uToroB paboThl. 2

2.2.1. OO01IMe moJI0KEHUS

[Iporpamma  «['eomHpoOpMaIMOHHBIE  TEXHOJOTHUW»,  SBISAACH  HEOOXOJAMMBIM
KOMIIOHEHTOM OOIIero 00pa3oBaHUsl BCEX OOYYAIOMIMXCS, MPEIOCTaBISET UM BO3MOXKHOCTH
MIPUMEHSTH Ha MPaKTUKE 3HAHHS OCHOB HayK. [Iporpamma siBiisiercst (PakTHYECKH €MHCTBCHHBIM
IITIKOJIBHBIM ~ YI€OHBIM KypCOM, OTpaXKaloIIMM B CBOEM COJIEp)KAaHUU OONIUEe TMPUHITUTIBI
peoOpa3yromel JesaTeIbHOCTH YelIOBEKa W BCE acCIeKThl MaTepualbHOW KyIbTyphl. Kypc
HaIPaBJICH HA OBJIAJICHUE 00YJAIOIUMHUCS HaBBIKAMH KOHKPETHOH IMpeIMETHO-TIpeoOpa3yrolei
NeSITeNIbHOCTH, CO3JIaHHe HOBBIX LIEHHOCTEW, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTIM
pasButus obmectBa. B pamkax «TexHONIOTHI» MPOUCXOUT 3HAKOMCTBO ¢ MUPOM Tpodeccuii u
OpHEHTAIMs 00YyJaronuxcss Ha padoTy B pa3iau4HBIX cepax OOIMECTBEHHOTO MPOM3BOJICTBA.
Tem cambiM oOecrieunBaeTcss MPEEMCTBEHHOCTh Iepexojia OOydJaromuxcs OT OOImero K

npodeccruoHalbHOMY 00pa30BaHUIO U TPYIOBOM JIESATEILHOCTH.

[Iporpamma mpenmera «TexHomorus» obecneunBaeTr (HopMHUpPOBaHHE y OOy4aIOIIMXCS
TEXHOJIOTMYECKOro MbIIeHHs. CXemMa TeXHOJIOTUYECKOTO MBIIUIEHUS (TOTPEeOHOCTh — ENb —
Croco0 — pe3ynbTaT) MO3BOJIsIeT HauboJsiee OPraHuYHO pellaTh 3aJayd YCTaHOBJICHHUS CBS3ed
MeXAy 00pa3oBaTeNIbHBIM M >KU3HEHHBIM MPOCTPAHCTBOM, 0Opa30BATEIbHBIMU pe3yJIbTaTaMH,
MOJIyYUEHHBIMH TIPH HW3YYEHUHM DPa3IMYHBbIX MPEAMETHBIX oOnacTed, a TakkKe COOCTBEHHBIMU
o0pa3oBaTeNIbHBIMU  pe3ylibTaTaMu (3HAHUSAMHU, YMEHHUSMH, YHUBEPCAJIbHBIMH Y4€OHBIMH
NEUCTBUSIMU W T. J.) U JKU3HEHHbIMH 3agadaMu. Kpome TOro, cxema TEXHOJIOTHMYECKOTO
MBIIIJICHUS] TIO3BOJIIET BBOAWTH B OOpPa30BaTENbHBIA MPOIECC CHUTYAIMH, MAIOUIUE OIBIT
MPUHATHS MPArMaTUYHBIX PEIICHU Ha OCHOBE COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YNbTATOB,
HayMHAsET OT pEeIIeHUs OBITOBBIX BOMPOCOB W 3aKaHYMBAas pEIICHHEM O HaMpaBICHUIX
MIPOJIOJKEHHsT 00pa30BaHus, MOCTPOCHUEM KapbepHBIX U )KM3HEHHBIX IIJIaHOB. TakuMm oOpazom,
nporpamma  «l'eonHdopmaTuka» MO3BOJIsAET CcHOPMUPOBATH Yy OOYyYaIOUIUXCS  pecypc
MPAKTUYECKUX YMEHHUH M OIbITa, HEOOXOJMMBIX JUIS pa3yMHOH oOpraHu3anuud COOCTBEHHOM
KHU3HU; CO3MA€T YCIOBUS JUIS Pa3BUTHUS HMHULMATUBHOCTH, H300pETaTENbHOCTH, TMOKOCTU

MBIIIICHUS.
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VY4eOHO-BOCIIUTATENBHBIM TpOLIeCC HampaBieH Ha (GopMHpOBaHHME U  Pa3BUTHE
Pa3MYHBIX CTOPOH OOYUAIOIIMXCS, CBSI3aHHBIX C peau3alieil Kak 1X COOCTBEHHBIX HHTEPECOB,
TaK ¥ MHTEPECOB OKpyKaromiero mupa. [Ipu 3ToM rubOKocTh mporpaMMsbl MO3BOJISIET BOBJIECYD
o0yJaromuxcs ¢ pa3InYHBIME CIIOCOOHOCTSIMH. BoIbIIoi 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4eCTb MHTEPECHl U OCOOEHHOCTH JIMYHOCTH KAXKAOTO OOydaromierocs. 3aHsATHS OCHOBAHBI HA
JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUSAX OOy4YeHHs, a TAaKXKE CHUCTEMHO-AEATEIbHOCTHOM

MeTo/ie 00yUJeHUSI.

JlaHHas mporpamma mpeArnoJaraeT BapUATHBHBINA MOJAXOJ, TaK KAK B 3aBUCUMOCTH OT
00yJaroIerocs Mmo3BOJSIET YBETUYUTh UM YMEHBIIUTH O0BEM TOM WIJIM UHOW TEMBI, B TOM YHCIIE

" CJIIOKHOCTD, a TaAKKE MMOPAIOK NPOBCACHUS 3aHATHH.

2.2.2. OcHOBHOE cojiep)KaHne YIeOHBIX MPEMETOB HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs

Ha mporsbkenun kypca mporpamMmbl 0Oydaromiuecsi IMO3HAKOMSTCS C Ppa3IU4HbIMU
reorH(OpPMAIMOHHBIMU CUCTEMAMH, Y3HAIOT, B KAKUX 00JIaCTAX MPUMEHSETCs TreonHpopmaTuka,
KaKhe 3a7aud MOXET peliaTh, a TaKKe CMOTYT CaMU MPHUMEHSTh €€ B CBOEH MOBCEIHEBHOM
xu3HU. OOywaronuecss 0a30BO YCBOSIT NPHHIMI TO3UIMOHWUpoBaHUs ¢ momomisio ['HCC.
VY3HawT, Kak MOHO OpPraHH30BaTh COOp CIIYTHHKOBBIX TAHHBIX, KAK OHU IPEJCTABIISIIOTCS B
TEKCTOBOM BHUJIE U KaK UX MOKHO BU3yaJU3UpOBaTh. B pamkax mporpamMmsl BEIOEPYT MPOEKTHOE
HampaBJIeHHWEe, HaydaTcs CTaBUTh 3aJaud, UCCIIE0BaTh MpPOOJIEeMAaTHKY, MJIAHUPOBATh BElICHUE

IIPOCKTa U 'PaMOTHO pacpeaCysATb POJIM BHYTPU KOMAH/BI.

OOyyaromuecss CMOTYT IIO3HAKOMUTBCS C HMCTOPHEH NpUMEHEHUs OECIHIOTHBIX
JIeTaTeNbHBIX alllapaToB. Y3HAIOT O COBPEMEHHBIX OECIMUIOTHUKAX, CMOTYT PEIIUTh pa3InyHbIe
3a/1a4M C UX MOMOIIbIO. Y3HAIOT TaKkke U 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX OCCIHIOTHBIX
cuctrem. OOyyaromiyecsi y3HalT, Kak CO3/[aéTcsl MOJIETHOE 3alaHue s OecnuimoTHHKOB. Kak
MPOU3BOJUTCS 3alMycK M JaibHeimas cbéMka ¢ nomompbio BAC. A Takxke moijiydyar Takue

PE3YyIbTAThI C’LéMKI/I, KakK OpTO(l)OTOHJ'IaH )51 TpéXMepHHe MOJCIIN.

OOyuvaromuecss  yrayOsTcs B TEXHOJNOTHIO  00pabOTKM  TEOJIaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBAHUS O0BEKTOB MECTHOCTH. (CaMOCTOSTENHHO CMOTYT

BBITIOJTHUTH ChEMKY MECTHOCTH 110 NOJIETHOMY 3ananuto. Co3znanyt 3D-mMonenu.
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OOyuarommuecs: 03HaKOMATCS C PA3IMYHBIMU YCTPOHUCTBAMHU MPOTOTHIIMPOBAHUS. Y3HAIOT

oOmmue TpUHIUIBI PabOThl YCTPOUCTB, Cepbl MX MPUMEHEHHUS U TPOJIYKTHI JEATEIbHOCTH

JAHHBIX YCTpoiicTB. OOyuaronyecs Haydarcss TOTOBUTh 3D-Mozenu i medaTH ¢ HOMOIIBIO

OKCTIOPTA JAHHBIX. JIOMOTHAT MOJENH N0 JaHHBIM a’dpO(OTOCHEMKH C MOMOIIBIO PYYHOTO

MOJCINPOBAHUA. HpI/IMCHSIT YCTpOfICTBa AJI TPpOTOTUIIMPOBAHUSA JIA I1E€YAaTHU 3adaHs.

OO6yuaroiuecs u3ydatr OCHOBBI B TOATOTOBKE npe3eHTaruu. Co3manyt e€. [loarotossitcs

K IPEACTABJICHUIO PC€AaIM30BAHHOI'O ITPOTOTHUIIA. HpCI[CTaBﬂT €ro, 3amuigas ImpocCKT.

3.1. [TpumepHBIN yueOHBIN TUTAH OCHOBHOTO 0O0ITIEro 00pa3oBaHus

3.1.1. IlpumepHsIii KaneHapHbIN yueOHbIi rpaduk Ha 2019/2020 yueOHbIi TO

Ilepuoa 06yueHus1 — CEHTIOpH-Mail.

KosmnyecTBo yueOHbIX Heaeab — 34.

KoanuyecTBo yacos — 68.

PesxuM npoBenennsi 3aHATHH: 2 paza B HEJEIIO.

Hpa3,[[HI/ILIHBIe W BBIXOJHBIC ITHH (HO IMPOU3BOJACTBCHHOMY KaJICHAAPIO IIpH IHGCTHI[HCBHOﬁ

paboueii Henene):

Kanukynsipuelii nepuon:

3ansitue (Mensis mup).

Ne [ Mecsn ®dopma Koan- Tema 3ansaTus ®opMa KOHTPOJIA
n/n 3aHATHS | BO
4acoB
1 Centsiops | JUIIP 2 3HAKOMCTBO. Texnuka | becena
0€30IaCHOCTH. BBoanoe
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CenTs0pb

JUTIP

HeoOxomuMocTh  KapTel B
coBpemeHHoM Mupe. Coepsr
OPUMEHEHHS, TEePCIEKTHBHI

HCII0JIb30BAHHUA KapT.

Bbecena

CenTs0pb

JUTIP

BekropHbsle  nmaHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ier xak aTpudbyt
KapTHl. 3HAKOMCTBO c
KapTorpauuecKuMu OHJIaH-

CepBUCaMU.

Becena

CenTs0pb

JU/TTIP

Cset u nser. Ponp nBera Ha
kapte. Kak 3actaButh IBET
paboTtath Ha cebs?

becena

OxkTs16pB

JI/TIP

Co3manne W myOnHMKaIus
COOCTBEHHOM KapTHI.

JemoHcTpanus
pelIeHus Keiica

OxkTs16pB

JI/TIP

CucreMmsl 1J100aJIHOTO

MO3UIMUOHUPOBAHUS.

becena

OxkTs10pB

J/TIP

[IpumeHeHne CIyTHUKOB IS
MO3UIMOHUPOBAHHUSL.

JemoHcTpanus
pelIeHus Keiica

OxTs6pb

JU/TIP

Hcrtopus doTorpadumu.

dotorpaduss Kak  crmocod
U3YUYCHHSI OKPYKaIOIIETO

Mupa.

becena

Hos6ps

JUTIP

XapaKkTepUCTUKU
¢doroanmnaparos. IlomyueHue
Ka4eCTBEHHOTO ()OTOCHUMKA.

becena
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10 | Hos6pw JI/TIP Coznanue chepuueckux | becena
MaHOPaM. OcHoBHBIE
HOHSTHSL. Heobxonumoe
obopyoBaHue. Texnuka
ChEMKHU cepuaeckux
[IaHOpam Ppa3In4HOM
arnmaparypomu.

11 | Hos6ps JI/TIP Coznanue chepuueckux | TectupoBanue
IIaHOPaM. CmBka
MOJIy4eHHBIX  (oTorpaduii.
Koppexuus 51 peTyub
aHOPaM.

12 | JlexaOpb JI/TIP doTorpammeTpusi U ee | becena
BIMSIHIE HAa COBPEMEHHBIN
MHUD.

13 | Jexabpn JUTIP Cuenapun cbeMku 00bekTOB | becena
JUTSE MOCIIEAYIONIET0
MOCTPOCHHUS ux B
TPEXMEPHOM BUJIE.

14 | Jlexabpn JI/TIP [TpuHtIHT noctpoeHnus | becena
TPEXMEPHOTO  U300pakeHUs
Ha KommbioTepe. PaGora B
doTorpammerpudeckom I10 -
Agisoft ~ Metashape  wiu
AQHAJOTUYHOM. O6paboTka
OTCHSITOTO MaTepuaa.

15 | dexaOpb JUTIP becniunorHuk B [ becena
reouH(popMaTHKe.
YCeTpoiicTBO U IIPUMEHEHUE
JpOHaA.

16 | AuBaps JU/TIP Texuuueckne ocobenHoctH | becena

BIUJIA.
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17

SIHBapp-
®despainb

JUTIP

[Munotuposanue BILJIA.

TectupoBanue

18

deBpaib

JUTIP

Hcnonn3oBanne
OeCIMIIOTHUKA [UIS CHBEMKH
MECTHOCTH.

JemoHcTpanms
peuieHus kenca

19

Mapt

JUTIP

Bosnukarone  mpoOiaembl
npu cozmpanuu 3D-moneneit.
CrocoObl  pegakTUpOBaHUS
TPEXMEPHBIX MOJEIIECH.

Bbecena

20

Mapt

JU/TIP

Texnonornun
MPOTOTUITUPOBAHUSL.
VYcrpoiicTBa 71 BOCCO3JaHUS
TPEXMEPHBIX MO/JIEJIEH.
PaGota ¢ 3D-npunTepom.

becena

21

Maprt

JI/TIP

dusnyeckue U XUMHYECKHE
CBOMCTBa ImacTuka I1g 3D-
MIpUHTEpA. [Teuats
TPEXMEPHON MOJEIN IITKOJIBI.

TectupoBanue

22

Maprt

J/TIP

Pa6ora B IIO mis pydHOro
TPEXMEPHOTO
moaenupoBanus — ScetchUP
WM aHAJOTHYHOM.

becena

23

Anpenp

JUTIP

OKCIIOPTUPOBAaHUE
TPEeXMEPHBIX (aiinos.
[IpoektupoBanue
COOCTBEHHOM CIICHBI.

becena
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24 | Anpens JUTIP 2 [lewarp mopenun Ha 3D- | becena

IIPUHTEpE. Odopmiienne
TPEXMEPHOW  BEIIECTBEHHOM
MO/JICJIH.
25 | Maii [P 3 [ToaroroBka 3aIIUTHI
IPOEKTA.
26 | Maii [P 2 3amuTa IpoeKTOB. JemoHcTpanus
pELIEeHHS KEeMCOB
27 | Mait JI/TIP 2 3aKJIIOUNTENbHOE  3aHSTHE.

[TonBenenne UTOTOB PadOTHI.
[Tnaner mo qopaboTke.

3.2. Cucrema yclIOBH peau3aiii OCHOBHOM 00111e00pa3oBaTeIbHON TPOrPaMMBbI

3.2.1. Onucanue KaApOBBIX YCIOBHM peaiM3allid OCHOBHOW 0Opa30BaTENIbHON MpPOTPaMMBbl

OCHOBHOI'O O6H_ICFO O6paSOBaHI/IH (OHI/ICB.HI/IG KOMIIETCHIIU HaCTaBHI/IKa)

HacraBauk IIporpaMMbl ((reOI/IH(i)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaAMbIX aKTYaJIbHbIX 3HaHWUH 1O
HaIIpaBJICHHUIO TI'COIIPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TAaKXC T'CHCPUPYCT HOBBLIC IMOAXOABI U
peuicHusd, BOIJIOMIAaA UX B pCAJIbHBIC ITPOCKTHI. HacraBHuk sBiIsgeTcs rpaMOTHBIM CIICHHUAIINCTOM
B 00JIacTn FCOI/IH(l)OpMaI_II/IOHHBIX CHUCTCM, CIICAUT 3a HOBOCTAMU CcBOEM 0Tpaciiv, n3y4acT HOBBIC
TCXHOJIOTHH. O6J'Ia,[[aeT HaBbIKaMH HpOGKTHOﬁ ACATCIIbHOCTHU, BHCAPSA eé IMPUHIHUIIBI B IIPOLECC

oOyueHusl.

HacraBHuk B paBHOfI CTCIICHU O6JI8.I[8.CT KaKk CHUCTCMHOCTBIO MBIIIJICHUA, TdK W JyXOM
TBOPYCCTBA, MO6I/IJ'ICH, yYMECT pa60TaTB B KOMAaHAC, KPUTHUYCCKHU MBICIUTL, aHAJIU3UPOBATL U

O606H_[aTB OIIBIT, TCHEPUPOBATH HOBOC, YMCCT CTABUTH 3ala4U U PCIIATh UX, a TAKIKC paGOTaTL B
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YCIIOBHSIX HEONPEIEIEHHOCTH U B PAMKax IIPOEKTHOM mapaaurMsl. [IoMUMO 3TOTO, HaCTaBHUK

o0nagaer me1arornyeckon XapusmMoi.
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4. Copep:xaHme Kypca
OcHoBHbIE pa3je/ibl IPOrpaMMbl Y4eOHOT0 Kypca
1) BBenenue B 0CHOBBI reOMH(OPMALMOHHBIX CHCTEM M POCTPAHCTBEHHBIX JAHHBIX.

OOyuarommecss TO3HAKOMSATCS C  Pa3JIMYHBIMA  COBPEMEHHBIMH  T'€OMH(OPMAITMOHHBIMU
crucTeMaMH. Y3HAIOT, B KaKuX 00JacTsAX NMPUMEHSETCS TeoMH(pOpMaTHKa, KaKHe 3aaud MOXKET

peliaTh, a TaKkke Kak 00yJaromuecs MOTyT caMy IPUMEHSTh €€ B CBOEH MOBCEAHEBHOM KU3HU.
2) ¥Ypox padorsl ¢ IJIOHACC.

OO6yuatomuecs 6a30B0 YCBOST MPHUHIUIT MTo3ulinoHupoBanus ¢ nomombio 'HCC. Y3narot, kak
MOKHO OpraHHU30BaThb C60p CITYTHUKOBBIX JAaHHBIX, KaK OHU MPECACTABIAIOTCA B TCKCTOBOM BUJC

" KaK UX MOYXHO BU3YaJIIM3UPOBATH.
3) BpIOOp NPOEKTHOI0 HANIPABJIEHHS U paclipeaeeHue PoJiei.

Bri6op mnpoexktHoro HampaneHus. IloctanoBka 3amaun. HcciaemoBanue mpoOIeMaTHKH.

[InanupoBanue npoekra. Pacnpenenenue posen.
4) YcTpOMCTBO M NPUMEHEeHHe 0eCTMJIOTHIUKOB.

OO6yuaromuecs mo3HaKoMsATcs ¢ ucropuerd npumerneHuss bAC. Y3Hator o coBpemeHHbiX BAC,
Kakhe 3aJaud MOXKHO pellaTh € MX I[OMOIIBI0. Y3HAIOT TakkKe OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcHOBBI CbEMKH ¢ 0€CITHJIOTHHUKOB.

OOyuaromuecs: y3HalT, Kak co3aaércs nonérnoe 3ananue ans BAC. Kak mpousBoauTcs 3amyck
U panpHeimas chémka ¢ momoinpio BAC. A Takke Kakue pe3ylbTaThl MOXKHO MOJNYYUTh U KaK

3TO caenath (moiydeHne opTooToruIaHa U TPEXMEPHOI MOJIEIIH).
6) Yriy0Ja¢éHHOe U3yYeHHe TeXHOJIOruil 00padoTKHU reoJaHHbIX.
ABTOMAaTU3UPOBAHHOE MOIEIMPOBAHNE 0OBEKTOB MECTHOCTH ¢ momolibio Agisoft PhotoScan.
7) COop reogaHHbIX.
AspodoTochéMKa, BBITIOIHEHHE CHEMKH MECTHOCTH IO MOJETHOMY 33/1aHUIO.
8) O0paldoTka M aHAIN3 I'eOIaHHBIX.

Cosnanue 3D-monemnei.
28



9) H3yueHue ycTpoiicTBa AJisl IPOTOTUNIMPOBAHMSI.

O3HakoMJIeHHE C YCTPOMCTBAMHU IPOTOTUIIMPOBAHMS, IPEIOCTABIEHHBIMU OOy4YarolIMMCS.
OOyuaromuecs: y3HalOT 00IIME TPUHIHIIBI padOTHl YCTPOMCTB, a TAKXKE KOTIa OHU MPHUMEHSIOTCS

1 YTO C UX MOMOIIBIO MOXKHO ITOJTY4YUTb.
10) IToaroroBka JaHHBIX I YCTPOHCTBA NPOTOTUIIMPOBAHMS.

[ToaroroBka 3D-mojenei, 3KCIOPT JaHHBIX, TOArOTOBKA 33/1aHUM IO M€YaTH.
11) IIporoTrunupoBaHue.

[Ipumenenue ycrpoiicTB nporotunupoBanus (3D-npunTep).
12) IlocTpoeHue NPOCTPAHCTBEHHBIX CLEH.

JlononHeHne Mojieneld Mo AaHHBIM a3po(OTOCHEMKU C MOMOIIBI0 PYYHOTO MOJEIUPOBAHUS U

ITOJTrOTOBKA K NI€YAaTH HA YCTPOMCTBAX IPOTOTUITNPOBAHUSI.
13) IloaroroBka npe3eHTaANMM.

N3ydyenne ocHOB B mnoarotoBke mnpeseHTauuu. Co3manve mnpeseHTanuu. lloarotoBka k

MIPE/ICTaBICHUIO PEATM30BaHHOTO MTPOTOTHUIIA.
14) 3amMTa NPOEKTOB.

Hpe,ﬂCTaBHeHI/Ie PCAIM30BaHHOI'O ITPOTOTHIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bcero
Ne /it Pasnensl mporpaMMel yueGHOro Kypca 4acoB
1 | 3nakomcTBO. Texnuka 0e3onacHocTu. BBogHoe 3ansTHE 2
(«Mensiss Mup»).
2 | Beenenue B reonngpopmannonHbie Texnosorun. Keiic 1:
«CoBpemeHHbIe KapThl, niau Kak onucatp 3emitio?».
2.1. HeobxonumocTs kapThl B coBpeMeHHOM mupe. Chepbl 2
MPUMEHEHWsI, IEPCIIEKTHBHI HCIIOJIb30BaHUS KapT.
2.2. BextopHbie nanHble Ha kapTax. 3HakoMmcTBO ¢ Beo-I'UC. 2
[IBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpadMuIecKUMH OHJIAH-CEPBHCAMHU.
2.3. Cger u 1Bet. Ponb 1Beta Ha kapte. Kak 3acTaBuTh 11BET 1
paboTtarth Ha ce0s?
2.4. Coznanue u myOnukanusi CoOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'1o6anbpHoe mo3unuonnpoBanue “Haiigu cedost 4
Ha 3eMHOM LIape”».
3.1. Cucremsl II00ATBHOTO MTO3UITHOHUPOBAHUS. 2
3.2. | IlpumeHeHue CITyTHUKOB ISl TIO3UITMOHUPOBAHHSL. 2
4 | ®dororpadumn 1 NAHOPAMBI.
Hcropus dpotorpaduu. dotorpadus kak criocod u3ydeHus 1
4.1. OKPY>KaIOILIEr0 MUpA.
Xapaktepuctuku (otoanmnapatos. [lomyuenue 2
4.2. KauyeCTBEHHOTO ()OTOCHUMKA.
4.3. Coznanue cepudecknx naHopam. OCHOBHBIE TOHSTHSL. 2
Heobxonumoe o6opynoBanue. TexHuka chbEMKU
chepuyecKux MaHopam pazIuvHON anmapaTypoi (Kamepbl
cMapTpOoHOB Oe3 ITAaTUBOB, IM(POBBIE (PoTOANTIAPATHI CO
ITATUBAMH H T. 1.).
4.4. Co3nanune chepuueckux nanopam. CriMBKa MoJydeHHbIX 4
¢dororpaduii. Koppekius u petyiis nanopam.
5 | OcnoBsl a3podorochbémiku. [Iipumenenne BAC
(DecnMIOTHBIX ABHAIIMOHHBIX CHCTEM) B
aspodorocbémie (Keiic 3.1: «/l1s yero Ha caMmoM JeJie
HYKeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).
5.1. doTorpaMmeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUP. 1
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CueHapuu cb€MKH 00BEKTOB IS ITOCIIETYIOIIET O
IIOCTPOEHUS UX B TPEXMEPHOM BHJIE.

5.2.
[IpuHIMO MOCTpOEHUS TPEXMEPHOTO U300paKEHUs Ha
komnbioTepe. PaboTa B poTorpammerpuueckom [10 —
Agisoft PhotoScan unu ananorugaom. O6padoTka
5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reonHdopmaruke. Y CTpoicTBO U
54. MIPUMEHEHHE APOHA.
5.5. Texundeckue ocooennoctu BITJTA.
5.6. [MunotupoBanue BITJIA.
Hcnonb3oBanne 6ecnMIOTHUKA JUTSI CbEMKH MECTHOCTH.
5.7.
Bo3snukarorue npo6iemsl ipu co3aannu 3D-Moaenei.
5.8. CriocoObl peAakTHpOBaHUS TPEXMEPHBIX MOJIEIEH.
TexHOIorny NPOTOTUITHPOBAHUS. Y CTPONCTBA IS
BOCCO3/IaHMsI TPEXMEPHBIX Moaeneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
dusnyeckye U XUMHUYECKHE CBOMCTBA IIACTHUKA I 3D-
5.10. | mpunTepa. Ileyats TPEXMEPHOM MOJEIH LIKOJIEL.
Keiic 3.2: «M3MeHeHHe cpelibl BOKPYT HIKOJIbD).
6.1. Pa6ota B I1O myist pydHOTO TPEXMEPHOTO MOICTUPOBAHMS
— SketchUp nnm aHamoruaHoMm.
6.2. DKcnopTHUpoBaHUe TPEXMEPHBIX ¢aitnioB. [IpoexTupoBanue
CcOOCTBEHHOI! CLICHBI.
6.3. [Teuats Mmogenu Ha 3D-nipunTEepe. OdopmineHue
TPEXMEPHOM BEIIECTBEHHOW MOJCIIH.
7 [ToaroToBka 3amuThI MPOEKTA.
8 3aiuTa MpoeKTOB.
3aximounTenbHoe 3anatue. [loasenenre nToros padoThl.
9 [Tnansl o qopaboTke.
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Keiicbl, BXoaALwme
B Nporpammy

KpaTkoe cogeprkaHue

Kelic 1. CoBpemeHHble
KapTbl, nan Kak onucaTb
3emnio?

Kelic 3HaKOMUT 06yYaoLWUXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pewwasn
3a4a4y Keica, obydatowmeca NpoxXoasT c/ieAyoWme TEMATUKU: KapTbl U
OCHOBbI UX POPMMNPOBAHMA; N3YHEHUE YC/IOBHbIX 3HAKOB N MPUHLMMOB UX
OTOBpaXKeHMA Ha KapTe; CUCTEMbI KOOPAMHAT U NPOEKLUIA KapT, UX
OCHOBHbIE XapPaKTEPUCTUKN U BO3MOXKHOCTU NPUMEHEeHNs; maclutab u ap.
BCNOMOraTe/ibHble MHCTPYMEHTbI pOPMUPOBAHNA KapTbl.

Keitc 2. TnobanbHoe
Nno3nuMoHnpoBaHue «Hangm
cebs Ha 3eMHOM LLape».

HecmoTps Ha To, YTO HaBMraTopbl M CMOPTUBHbIE TPEKEpPbI CTanu
HEeOTbEMIEMO YaCTbIO HaLLEl }KU3HM, Maio KTO 3HAET NPUHLMM UX
paboTtbl. Mpoias kelc, obyyatolwmeca ysHawoT npo IMTOHACC/GPS —
NPUHUMNBI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHME.
MpumeHeHWe norrepoB. Busyanmsaumsa TEKCTOBbIX AaHHbIX Ha KapTe.
Co3zaHue KapTbl MUHTEHCUBHOCTY.

Keitc 3.1. AspodoTocbEémKa.
«[nA yero Ha camom gene
Hy}XeH 6ecnunoTHbIN
NeTaTesIbHbIN annapaT?».

Keic 3.2. U3ameHeHue cpeapbl
BOKpPYT LIKOJIbI.

O6bEMHbIN Kelic, KOTOPbIM NO3BOUT 0OYYAOLWMMCA OCBOUTb NOJHYIO
TEXHO/IOTUYECKYIO LLENOYKY, MCNO/Ib3YEMYIO KOMMEPYECKMMMU
KOMMNaHUAMM. YCTPOICTBO U NPUHUMMbI QYHKLMOHUpPOoBaHUA BIJA,
OcHoBbI $OTO- 1 BUAEOCHEMKN U NPUHLMNOB Nepesadm MHGopMaLmum ¢
BMNNA, obpaboTka gaHHbIX ¢ BMJIA.

MpoponxKeHue Kenca 3.1. Obyyatowmecs, UMen B CBOEM PaCcnopsAXKeHUN
3NEeKTPOHHYI0 3D-moAenb WKObI, NPOAOMKAOT BHOCUTb U3MEHEHUSA B
NPOAYKT C Lesbto baaroycTpoicTea paioHa. Obyyatowpmeca NnpoaoKatoT
COBEpPLUEHCTBOBATb CBOWN HaBblK 3D-Mo4eMpoBaHmMA, 3aBepLLAn NPOEKT.

4.2.4.

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKI/Ie

yCIOBUSL pealiu3allud OCHOBHOW  00pa3zoBaTelbHON

MIPOrpaMMEI (10 CYTH, 00bEJMHEHHE BCEX PECYpPCOB, MPOMKUCAHHBIX B Kelcax)

Crmcok 060pynoBaHus

Ne n/n HanmeHoBaHue | KpaTKue TeXxHu4YecKue XxapaKTepucTuKun Ean. nam. Kon-so
1 | KomnbloTepHbi Knacc UKT
1.1. MY (npuHTep, CKaHep, Konup) MuHUManbHble: dopmat A4, nasepHblii, wT.
4y/6.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: wT.

obecneyeHnem

npeaycTaHOB/NIEHHON ONepaLyoHHON
CUCTEMOM, OPUCHBIM NPOTrPAMMHbBIM

NpPou3BOANTENBHOCTb NpoLieccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eanHuny,;

06bEM OMepaTUBHOM NamATU: He MeHee 4
re;
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06béM Hakonutensa SSD/eMMC: He meHee
128 16;

MO ana npocmoTpa U peaaKkTUPOBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
TabauL, 1 NpeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

1.3.

HoyTbyK c npeaycTaHOBAEHHOM
onepaumMoHHON CUCTEMOM, OPUCHBIM
nporpamMmmHbIM obecneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (naum Intel
Celeron N), He HuKe 1600 MTu,
1920x1080, 4Gb RAM, 128Gb SSD;
NpPoM3BOANTENLHOCTb NPOLLECCOpa: He
meHee 2000 egnHnL;

MO gna npocmoTpa U pesakTMpPoBaHUs
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
TabnuL 1 npeseHTauuni
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

10

1.4.

NHTEpaKTUBHbIM KOMMIEKC

KonnyectBo ogHOBpEeMEHHbIX KacaHUN—
He meHee 20.

wT.

Ypok TexHonorum

2.1

ApanTneBHoe obopyaoBaHue

2.2.

3D-o6opyaoBaHue (3D-npuHTeEp)

MuHMManbHblE:

TN NpuHTepa: FDM;

maTepuan: PLA;

pabounii cTon: ¢ NogOrpPeEBOM;

pabouasn obnactb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyaTun: He meHee 150 mm/cek;
MWHUMaNbHAsA TONWMHA cnos: He Bonee
15 mKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpPbITbIA KOPNYC: HaINUKe.

wT.

2.3.

Mnactuk gna 3D-npuHTEpa

TonwuHa NNacTMKoBom HUTK: 1,75 mm;
maTtepuan: PLA;
BeC KaTywkKku: He meHee 750 rp.

wT.

15

2.4.

MO ana 3D-mogennpoBaHuA

O6nayHbIit nHcTpymeHT CAMP/ACY,
oXBaTblBalOWMI BeCb NpoLecc paboTbi ¢
n3aenMAMU — OT NPOEKTUPOBAHUA A0
N3roTOBAEHUSA.

[ononHuTenbHoe obopyaoBaHne

2.5.

LLinem BMpPTyanbHOM peanbHOCTH

Obulee paspelleHMe He meHee 2160x1200
(1080%x1200 gns Kaxkgoro rnasa), yron
o0630pa He meHee 110;

Ha/ZiMume KOHTpoNNepoB — 2 WT.;
Ha/snume BHELIHUX AaTYMKOB — 2 LWT.;
pa3bém AN NoAKAYEHMA HAYLWHUKOB:
Hannuue;

BCTPOEHHAA Kamepa: Handue.

KOMNNEKT
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2.6.

LWTaTnB ans KpenaeHnsa 6a3osbix
CTaHUuMn

KomnneKr us gByx WTaTUBOB.
CoBMEeCTMMOCTb CO LIIEMOM BUPTYanbHOM
peanbHoCTH, N.2.3.1.

Komnnek
T

2.7.

HoyTtbyk ¢ OC ana VR-wnema

KonnyecTBo saep npoueccopa - He meHee
1

TaKToBas YacToTa NpoLeccopa - He meHee
2500 MTy,

Buaeokapta - He Huxke Nvidia GTX 1060, 6
6 Bugeonamatb

O6bem onepaTMBHON NaMATK - He MeHee 8
ro.

wT.

2.8.

MHorono/ib3oBaTeIbCcKasA cMCTEMA
BMPTYyanbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTCNEXKMBaAHNEM
NoN0XKeHWA Nonb3oBaTenei

TpeboBaHMA K cucTeEME BUPTYasIbHOM
peanbHOCTU:

NoALepKKa MOBUbHbIX LIEMOB
BMPTYa/IbHOW peasibHOCTU Nog,
ynpasnexHmem OC Android;

NOALEPIKKA YNPaBAAIOLLMX KOHTPOJIIEPOB
C BO3MOHOCTbIO 6-KOOPANHATHOrO
OTCNEXKMBAHUA NONOKEHUA B
NPOCTPaHCTBE;

TEXHO/I0rMA NOIHOM KOMMEeHcaumn nara
(anti-latency): usobparkeHne gONKHO
BbIBOAUTLCA A5 TOYEK, B KOTOPbIX
OKaXKyTCA IeBbIN U NpaBblii rnasa
No/Ib30BaTENA Yepes BPeMs, KOTopoe
OOMXKHO NPONTM C MOMEHTA Havana
onpeaeneHUa MeCcTonoIoKeHUA rnas
Mo/b30BaTENA 4O MOMEHTA OKOHYAHMUA
BbIBOAA M306parkeHusa.;

nAowWaab OTCAEXMBaAHUA NONb30BaTENEN
— He meHee 16 KB. Mm;

KO/IMYEeCTBO N0/Ib30BaTeNeN — He MeHee 3
yen.

TpeboBaHMUA K cUCTEME OTCNEXKMBAHMUA
NONOXKEHWA NoNb3oBaTeNel (TPeKuHra):
TUM CUCTEMbI OTCAEKMBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTCIEKUBAHUSA;
0bWwuii BEC 0AHOro YCTPOMCTBA TPEKMHTA
— He 6onee 20T;

TEXHOIOMMA: ONTUKO-UHEPLMANbHBIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHPpaKpacHOM
AManasoHe;

yron o630pa onTUYECKOM CUCTEMbI — He
meHee 230 rpaaycos;

BPEMSA OTKAMKA CUCTEMbI TPEKMHIA — He
6onee 2 mc;

pa3smeLlleHe CEHCOPOB: Ha 0bbeKTe
OTCNEXMBaAHUSA;

CEHCcopbl, UCNOb3yemble ANs
OTCNEKMBAHUA LWIEMOB BUPTYasIbHOM
pPeanbHOCTU U ANA OTCAEKUBAHMUSA
OBUXKEHUI pyK NONb30BaTeNEN, AOMKHDI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmeLLeHMe aKTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OO/IXKHbI MOHTMPOBATbLCA Ha non, 6es
HeobxoanMMoCTU
NOTO/I04HOr0/HAaCTEHHOrO MOHTaa;
Ha/inYme CEHCOPOB B COCTaBe e4UHOro
YCTPOWCTBA TPEKMHTA: aKceepomeTp,
rMPOCKOM, ONTUYECKUI CEHCOP;

YacToTa OTC/NEKMBAHUSA NOIOXKEHMUSA
nosab3oBaTtens:

- akcenepomeTp: He meHee 2000
BbIGOPOK/C;

- rmpockon: He meHee 2000 BbI6OPOK/c;

- ONTUYECKUI ceHCop: He meHee 60
BbIGOPOK/C;

NOrpeLHOCTb OTC/IEXMBAHNA NONOKEHUSA
Nno/sb30BaTeNA B MPOCTPAHCTBE Ha
naowaam 6 mx 6 m — He 6onee 10 mm;
MWHNMaAJIbHOE KOJZINYeCTBO
nosb3oBaTesiel, NogaepKnsaemoe
CUCTEMOM TPEKUHra, He MeHee 3 yen.

TpeboBaHWsA K NOKa3aTeNAM XpaHeHuUs,
TPAHCMOPTUPOBKM U HACTPOMKMU:

BpemA NOJIHOTO Pa3BEPTbIBAHMA U
HaCTPOWMKM CUCTEMbI A8 NoWaan
oTc/ieXXuBaHuA 16 KB. m —He 6onee 90
MUH;

HeobxoAMMOCTb KaniMbpoBKKM B Npouecce
3KCnayaTauuMm — OTCYTCTBYET;

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

TpeboBaHuA K cnocobam ynpasieHus
WHTEPAKTMBHbLIMU MOAENAMMU:
noALeprKKa 6-KoopANHATHOro
OTC/NIEXKMBAHMA NONOKEHUA YNPABAAIOLLMX
YCTPOMCTB B MPOCTPAHCTBE.

TpeboBaHMA K NporpammHoOMy
obecneyeHuto:

NoALEPKKA CUCTEMOM TPEKUHTA
onepaunoHHbIx cuctem: Windows,
Android;

npeaocTaB/ieHne HeorpaHNYEHHOM No
BPEMEHW UCNOb30BaHMA MPOCTOM
(HeMckNUNTENBHOW) IULLEH3UM HA
KOMMepUYecKoe UCno/b3oBaHue
nporpaMmmHoro obecneyeHuns cuctembl
TpPeKuHra Ha oamH wnem ¢ OC Android
(6eccpouHas nMueHsma) — 3 wr.

O6wume TpeboBaHuA:

Hasnume MoBbUNbHbIX LWAEMOB
BMPTYyanbHOW peanbHocTh Oculus Go nau
aHanor — 3 WwT.;

Ha/ZiMume KOMNAEeKTa NPOBOAOB U
3apaAaHbIX ycTpoicTe ana becnepeboiiHol
paboTbl.
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2.9.

MO ans 0bpaboTkM M306paKeHU 1
onpegfeneHns Gopmbl, pasmepos,
MONOMKEHMUA Y UHBIX XapaKTePUCTUK
06HEKTOB Ha NNOCKOCTU UK B

npocTpaHcTBe.
doTorpammetpuyeckoe MO LT,

2.10.

KomnaKTHbIM KBagpoKonTep ¢
TPExXoceBbIM CTabMIM3aTOPOM, KaAMEPOA
4K, MaKCcMManbHOM AanbHOCTbIO Nepegaym
KsagpokonTtep Mavic Air He meHee 6 Km. LT.

2.11.

KBagpokonTep ¢ KamepoW, Bec He bonee
100 r B8 cbope c nponennepom 1 Kamepoi;
ONTUYECKUM AaTYUK onpegeneHnA
no3nunm — Hanan4ue,

BO3MOHOCTb YAANEHHOIO

Keagpokontep DJI Tello NPOrpaMMMUpPOBaHNA — Hanmuue. WwT.

3 | Mepgua3oHa

3.1 | ®oToannapaT c o6beKTUBOM Konunyectso appeKTUBHbIX MUKcenen — He .
meHee 20 MJH.
3.2 | Bugeokamepa MnaHwert (ana obecneyeHus WT.
COBMECTMMOCTU C N 2.3.6) C NpUMepHbIMK
XapaKTepucTuKamm:

AvaroHanb/paspelueHune: He meHee
2048x1536 nuKcenen;

[AMaroHanb aKpaHa: He meHee 9.7";
BCTpoeHHan namaATtb (ROM): He meHee 32
I'G;

paspelueHne poToKamepbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BbicoTa: He bonee 250 mm.

3.3 | KapTta namati gna 06bEM NamaTn — He meHee 64 6, knacc wT.
doToannaparta/Bmaeokamepbl He Huxe 10.
34 | WraTtue MaKcrmasibHas HarpysKa: He bonee 5 Kr; WwT.
MaKCMMa/ibHaA BbICOTA CbEMKMU: HE MeHee
148 cm

4.2.5. HNubopMallmOHHO-METOIUYECKHE YCIOBUS pealn3allii OCHOBHOHM 00pazoBaTelbHON

MIPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus (CIHMCOK BHEITHUX METOJ. MaTepUajoB) (CCHUIKU

Ha JOII. MaT€pHraJibl — HPOIIMCHIBAEM B Keﬁcax)

CHHCOK UCTOYHHUKOB JIMTCPATYPBI:

1. AmmazoB, W.B. COOpHHUK  KOHTPOJBHBIX  BOMPOCOB IO  JUCHUILUIMHAM
«Aspodortorpadusy, «A’pochEMKay, «AIPOKOCMUYECKHE MeTOAbl chéMok» / U.B.
AmmazoB, A.E. AnremoB, M.H. CeBactbsnoBa, A.®D. Crenenko — M.: wu3m.
MUUTI AuK, 2006. — 35 c.
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10.

11.

12.

13.

14.

15.
16.
17.

baeBa, E.}O. O0mue BOompockl MPOSKTUPOBAHUS U COCTABJICHUS KapT ISl CTYJCHTOB
cnenuanbHoctn «Kaprorpapust u reoundopmatuka» / E.JO. baesa — M.: u3n.
MUUT AuK, 2014. — 48 c.

Makapenko, A.A. YueObHOe mocoOue 1Mo KypcOBOMY MPOSKTUPOBAHHIO IO KYpCY
«Ob6mereorpadguueckne kKaptel» / A.A. Makapenko, B.C. MowuceeBa, A.JL
CrenanueHko moxa oOued penakuueil Makapenko A.A. — M.: uzg. MUUI'AuK,
2014. — 55 c.

Bepemaka, T.B. Mertoauueckoe moco0ue 1mo UCToIb30BaHUI0 TOMOTpapuIecKux KapT
JUTSL OLIEHKU KOJIOTHUYECKOro coctostaus tepputopun / T.B. Bepemaka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penvko, A.B. ®otorpaduueckue mpouecchl peructpanun uHbopmaruu / A.B.
Penpko, Koucranrunosa E.B. — CII6.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopus u mnpaktuka 1uppoBoil 00pabOTKM H300paKeHUil.
JlucTtaHMOHHOE 30HAMPOBAHME W reorpaduueckre WHOOPMAIUMOHHBIE CUCTEMBI.
VYyebnoe mocobue / A.I'. Kocunos, UK. Jlypee on pen. A.M.bepnssatra — M.: 3.
Hayunsrit mup, 2003. — 168 c.

PamnonokanmmoHHble  CHUCTEMBI  BO3IYIIHOW  pa3Beakd,  AemudpupoBaHue
pPaanoJIOKAIIMOHHBIX n300pakennii / moa pen. llkompHoro JILA. — m3a. BBUA uwm.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenxko, FO.I1. OCHOBBI KOCMHUYECKOTO TIPUPOOBEACHHS: YIeOHUK a1 By30B / FO.IT.
Kuenko — M.: u3n. Kaptreouentp — I'eonesuznar, 1999. — 285 c.

HBano, H.M. bamnuctuka u HaBuranus KOCMHUYECKHX allllapaToB: YYCOHHMK IS
BY30B — 2-¢ u3]., nepepad. u nom. / H.M.WBanos, JI.H. JIeicenko — M.: u3n. [poda,
2004. — 544 c.

Bepemaka, T.B. Meromudyeckoe mocobue 10 Kypcy «DKOJOTHYECKOE
kaprorpadupoBanue» (madoparopusie padotsr) / T.B. Bepemakora, 1.E. Kyp6aTosa
— M.: m3a. MUUT'AuK, 2012. — 29 c.

WBanoB, A.I'. Meronnyeckue yka3zaHusi 1O BBINOJHEHUIO JIAOOPATOPHBIX padoT Mo
mucuumuie «udposas kaprorpadus». [is cryneHToB 3 Kypca MO HaIlpaBJICHUIO
noaroroBku «Kaprorpadust u reoundopmaruka» / A.I'. Banos, C.A. Kpsinos, I'.1.
3arpeoun — M.: uzn. MUNT'AuK, 2012. — 40 c.

WanoB, A.I'. Atrnac kaprorpaduyeckux NpPOEKIHMH Ha KPYIHbIE PETHOHBI
Poccuiickoit @enepanun: yuebHo-HarsiaHoe uznanue / A.I'. MBanos, ['.M. 3arpe6un
— M.: m3g. MUUI'AuK, 2012. — 19 c.

[lerenun, A. 3D-mogenupoBanue B SketchUp 2015 — oT mpocToro K CIOKHOMY.
Camoyunrtens / A. Ilerenun — uzn. JAMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.JO. Ilpumenenue r1eoMHGOPMAIMOHHBIX TEXHOJOTHH B
JOTIOTHUTEIFHOM IIKOJBHOM oOOpa3oBaHuH. B cOopHuke: DKOIOrus. DKOHOMUKA.
WNndopmaruka / A.1O. beictpos, .C. JIyouun, C.C. I'pyzneB, M.B. Angpees, /1.0.
Hpeira, ®@.B. IlIkypos, FO.B. KonocoB — Pocros-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'C-Accommaruu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. [Topran BHE3E€MHBIX JTAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

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

20. Beictpos, A.YO. I'eokBanTyM Tynkut. Metoauueckuii
uHCTpyMeHTapuii HactaBHuKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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