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I. IlosicHuTEIBLHASA 3aICKA

AKTYaJlbHOCTB: CETOAHS T€OMH(POPMALMOHHBIE TEXHOJOTHMHM CTajJH HEOTHEMJIEMOH 4YacTbiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3yeTCs HAaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOILECTBEHHOTO TPAHCHIOPTA M MHOTHUMH JIPYTUMHU
CEpBHCAMHU, CBA3AHHBIMU C KapTaMU. JTU TEXHOJIOTUHU UCIOJIb3YIOTCS B COBEPIIEHHO Pa3IMYHbIX
cdepax, HauUMHAs OT PEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYNBAs MAPKETUHTOM.
Kypc «['eonndopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMHUpPOBATH y OOYYaroIIUXCS
YCTOMYMBYIO CBSI3b MEX]y MH()OPMALIMOHHBIM U TEXHOJOTUYECKUM HAIpPaBICHUSIMHU HA OCHOBE
peabHBIX TPOCTPAHCTBEHHBIX MAHHBIX, TaKUX KakK a’podoTochEMKa, KOCMHYECKas ChEMKa,
BEKTOpPHBIE KapThl M JAp. DTO MO3BOJIUT OOYJAIOIIUMCS MOJYYUTh 3HAHHS MO HMCIIOJIb30BAaHUIO
reorH(OpPMAIIMOHHBIX HMHCTPYMEHTOB W MPOCTPAHCTBEHHBIX JaHHBIX JJs TOHUMAaHUA U
M3YYEHUS OCHOB YCTPOMCTBAa OKPY’KAIOLIEro MHpa M HPUPOJHBIX sBieHuid. OOydaromuecs
CMOTYT pEaJIn30BbIBATh KOMAaHIHBIE MPOCKTHl B c]epe HCCICTOBAHUS OKPYKAIOMIETO MHUPA,
HA4aTh UCI0JIb30BATh B MIOBCEHEBHON KU3HU HaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AIEKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX Ha MECTHOCTH, CO3/aBaTh 3D-00BEKTHI

MCCTHOCTH (KaK OTACJIBHBIC 3JaHNs, TaK U LCJIIBIC ropona) U MHOTr o€ Apyroc.

Knaccudukanus nporpaMmbl: TEXHUYECKas.

HanpaBieHHocTh  o0pa3oBaTe/bHOWl  mporpamMmbl:  oOpa3oBareibHas  IporpamMma
«'eonH(OpMallMOHHBIE TEXHOJIOTMMW» SBIETCA 00IIe00pa3oBaTENbHON MpPOrpaMMoN IO

npeaMeTHol obnactu «TexHomorus».
DYHKIHMOHAJILHOE NPeIHA3HAYeHHEe NIPOrPaMMbI: IPOEKTHAS.

®opma OpraHu3alyu: rpynnosas.

AKTYaJIbHOCTD M OTJINYHMTEIbHbIE 0COOEHHOCTH IPOrPaMMBbI



HoBuszna mporpamMmbl 3akiIf04aeTcsi B CO3JIaHUHM YHUKAJIBHOW 0Opa30BaTEIBHOM CpEIbI,
dbopMupyIOIIEH MPOSKTHOE MBIIIICHUE 00YYAOIINXCS 32 CYET TPAHCIISAIUU MPOSKTHOTO CIIoco0a

JESATEIbBHOCTH B paMKax pEIIeHNs] KOHKPETHBIX MPOOJIEMHBIX CUTYalUH.

AKTyaJIbHOCTh MPOTpaMMbl 00YCJIOBJIEHA TeM, YTO paboTa HaJ 3a/ayaMu B paMKax IMPOEKTHOM
NEeSITeIbHOCTH (DOPMUPYET HOBBIN THUII OTHOLICHUSI B PaMKaxX CHUCTEMBI «IIPUPOJa — OOLIECTBO
— YEJOBEK — TEXHOJIOTUM», ONpPEAEIIOINN 00s3aTeIbHOCTh IKOJOTHUECKOH HOPMHUPOBKH
IOpU OpraHMU3aluu JHO000M AEATENBHOCTH, YTO SBIISETCS NEPBBIM IIAroM K (OpPMHUPOBAHUIO

«IIOKOJICHHUSA pa3BUTHUSA», ABJIAIOMICTOCA TPECHAOM pa3BUTUSA COBPEMCHHOI'O O6H.ICCTB3..

[Iporpamma mpenmnosaraetr GOpMHUPOBaHUE y OOYYAIOIIUXCS MPEICTaBICHUA O TEHACHIUAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBINM TeXHO-MPOMBIIIICHHBINA YK HE MOKET OBITH MOJIOKEH
B popmar oOmiecTBa pa3BUTHS TOJHKO Ha OCHOBAHHHM HOBH3HBI (DH3UYECKHUX IMPUHIIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS HA MOCTHHAYCTPHUAIHLHOM dTarie
pa3BUTHA COLIMYMa, a UIesl Pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYAET B ce0s TEHIEHIUIO K
OOpETeHHIO COHAIPABJICHHOCTH AHTPOIOTCHHBIX (PAKTOPOB, 3aKOHOB pPa3BUTHS Ouochepsl u

KYJIBTYPHOT'O Pa3BUTHSI.

[legarornyeckas 11e1€COO0Pa3HOCTh 3TOM MPOrPaMMBbI 3aKJIIOYAETCS B TOM, YTO OHA SIBISETCS
[EJIOCTHOW M HEMPEephIBHOW B TEUEHHUE BCEro Mpolecca 00y4eHUs U MO3BOJSIET 00ydaromeMycs
mar 3a IIaroM packpbiBaTh B ce0€ TBOPUECKHE BO3MOXKHOCTH U CaMOPEAU30BBIBATHCS B
COBpEMEHHOM Mupe. B mponecce u3ydeHHs OKpYKalOIIEro MHpa OOyyarouiuecs MoJjydaT

JOITIOJIHUTCIIbHOC 06pa30BaHHe B 00JacTu I/IH(i)OpMaTI/IKI/I, reorpa(blzm, MAaTEMATHUKH U (1)I/I3I/IKI/I.

OTAn4UTENbHON 0COOCHHOCTHIO JAHHOM MPOTPaMMBI OT YKE CYIIECTBYIOIIUX 00pa30BaTeIbHbIX
mporpamMm  SBJISIETCST €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYYArONIUXCS B TMPOEKTHOU
JesaTenbHOCTH coBpeMeHHbIMU MetoankaMu TPU3 m SCRUM ¢ momomipio COBPEMEHHBIX

TEXHOJIOTHI 1 000pyI0BaHUS.

Bo3zpact obyuarmmxcsi: oOydaromuecs: 7 KJI1accos.
Cpoku peanusanuu nporpaMmai: 68 4acos.
Hanosnnsiemocts rpymnm: 15 yenosexk.

Pexxum 3ansaTuii: 1o 2 aKaJICMHUYCCKUX Yaca B HCIACIIIO.

DopMbI 3aHATHH:



- paboTa HaJl peuIeHueM KeicoB;

- 1a00paTOPHO-NIPAKTUYECKUE PAOOTHI;
- JICKIUH;

- MacTep-KJIacChl;

- 3aHSTHI-COPCBHOBAHUS;

- BKCKYPCHH;

- IPOEKTHBIE CECCUU.

METOIIBI, HUCMOJb3yEMbIC HA 3AHATUAX:

— npakTHieckue (yrnpaxHeHUs, 3a]1a4H);

— cloBecHBIE (pacckas, Oecena, MHCTPYKTaX, YTEHHE CIIPABOYHON JIUTEPATypPhl);

— HarJsiAHbIe (JIEeMOHCTpAIUs MYJIbTUMEINHHBIX Ipe3eHTalui, pororpadun);

— npoOjeMHbIe (METOABI MPOOJIEMHOTO H3JIOKEHHUS]) — OOydaromuMces Aa€Tcsi 4acTh
TOTOBOTO 3HAHMUS;

- IBPUCTUYECKUE (YACTHUYHO-TIOMCKOBBIE) — OOYyYaIOLUMCS MPEeAOoCTaBiseTcsl OoJblIast
BO3MO>XHOCTh BBIOOpA BAPUAHTOB;

— HCCIIeIOBATENbCKHUE — O00yYaroIInecs: CaMH OTKPBIBAIOT U UCCIEAYIOT 3HAHUS;

— WJLTIOCTPATUBHO-00BSICHUTENBHBIE,

— PENpPOAYKTUBHEIE,

— KOHKpETHbIE W  a0CTpakTHbIe, CHHTE3 W aHaliu3, CpaBHEHHE, 00o0O0IIeHue,
abcTparupoBaHue, KiaccUpUKalUsg, CUCTeMaTU3alus, T. €. METOAbl KaK MBICIUTEIbHbIC
oTiepaIuy;

- HWHIAYKTUBHBIC, ICAYKTHBHEIC.

1.1.1. Henn u 3amaunM peanu3anyl OCHOBHOM 00pa3oBaTEeNbHON IMPOrpamMMbl

OCHOBHOTO 00111er0 00pa3oBaHus

Leab: BoBieueHHE OOYYaOIMXCA B IPOEKTHYIO JAEATENBHOCTb, pa3pabdOTKa Hay4dHO-

HCCICO0BATCIIbCKUX U MHXKCHCPHBIX ITPOCKTOB.



3agaum.

obyuarnowue:.

. npuoOpeTeHue u yriryOieHrne 3HaHU OCHOB NMMPOSKTUPOBAHMS U YIIPABIICHHS ITPOSKTAMH;
. 03HAKOMJICHHE C METOJaMH U TTpuéMaMu cOopa U aHam3a HHpopMaIum;

. o0y4eHHe MPOBEJCHUIO MCCIICOBAHUH, MPE3CHTAMN U MEXKIIPEIMETHON MO3UITUMOHHON
KOMMYHHUKAIIHH;

. o0y4yeHHe padoTe Ha CHeIHATH3UPOBAHHOM 000PY/IOBAHUH M B TPOTPAMMHBIX CPEIax;

. 3HAKOMCTBO C  XapJ-KOMIECTCHIUSIMH (TCOMH(POPMAIIMOHHBIMH), TIO3BOJISIONUMU

MNPUMCHATb TCOPECTUUCCKHUC 3HAHUA HaA IMPAKTUKE B COOTBCTCTBUU C COBPECMCHHBIM YPOBHEM

Pa3BUTHA TEXHOJOTUH.

pazeusarowue:

. (dbopmMHpoBaHUE UHTEPECa K OCHOBAM M300peTaTeNIbCKON JesITeIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBILUICHUS;

. npuodpereHue omnbita ucnosb3oBanus TPU3 npu popmupoBaHuy coOCTBEHHBIX UIECH U
peueHui;

. ¢dopMHpoBaHHE TIOHUMAaHUS TNPSAMOM U OOpaTHOM CBSI3M MPOEKTa M Cpelbl €ero

pcam3anuu, 3aJ10)KCHUEC OCHOB COITMAIIbHOM 1 DKOJIOTHYCCKOM OTBCTCTBCHHOCTH,
M Pa3BUTHEC T'COIMPOCTPAHCTBECHHOTI'O MBIIIJICHUS

. pa3BuTHE COPT-KOMIETEHUNH, HEOOXOAUMBIX JJIsl yCIEUTHOW paboThl BHE 3aBUCUMOCTHU

0T BeIOpaHHOM Tipodeccuu.

gocnumamenbHule:.
. dbopMUpOBaHKE TPOSKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIICHUS;
. dbopMHpOBaHHE MHUPOBO33PEHUSI 10 KOMIUIEKCHOM OIIGHKE OKPYXKAIOIIeTO MHpa,

HaHpaBJ'IeHHOI\/'I Ha €T0 IMO3UTHBHOC U3MCHCHUC,

® BOCIIUTaHUE COOCTBEHHOM MMO3WIUMU 110 OTHOWICHUIO K ACATCIBHOCTH W YMCHHUC

COIIOCTAaBIIATH €€ ¢ APYTruMHU NMO3ULUAMU B KOHCTPYKTUBHOM JUAJIOTE,



. BOCIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

1.1.2. [Mpuntmnel ¥ MOAXO0ABl K (OPMHUPOBAHHUIO O0OPA30BATEIBHOW MPOrpaMMBbI

OCHOBHOT'O 00111ero 00pa3oBaHUs
[Iporpamma peanusyercsi:

-B HerepBIBHO'O6pa3OBaTCHLHOﬁ ACATCIIbHOCTH, COBMECTHOM ACATCIIBHOCTH, OCYHleCTBHHeMOﬁ
B XOIAC PCKUMHBIX MOMCHTOB, I'J€ 06y‘18.IOH.IPII>iCH OCBAaMBACT, 3aKPCILACT M anpo6preT

MOJIYYCHHBIC YMCHUA,

- B CaMOCTOSTEIbLHOM JeATCIbHOCTH 06yqafonmxc>1, rac 06yqa}0m141710;1 MOXKET BBI6p8.TB
JACATCIIbBHOCTL II0 HHTCPECaM, B3aMMOJCHCTBOBATL CO CBCPCTHUKAMHU Ha PaBHOIIPABHLIX

MO3ULMAX, PELIaTh MPOOIEMHBIE CUTYAlUH U JIp.;

- BO B3aUMOJCHUCTBHUHU C CEMbSIMU JIETEN.

IIporpamma MOKeT KOPPEKTUPOBATHCS B CBS3U C U3MEHEHUSIMMU:
- HOPMaTHBHO-TIPABOBOM 0a3bl JOIIKOIBHOTO 0Opa30BaHMUS;

- BUI0BOW CTPYKTYpPHI IPYIIIL;

- 00pa30BaTEJILHOTrO 3a1IpOca POJUTEICH.

[Toaxoap! K OPMUPOBAHUIO TPOTPAMMBI:

- JImuHOCTHO-OpUEHTHpOBaHHBIA. OpraHuzanus o00pa30oBaTENBHOTO Ipolecca € YU4ETOM
[JIaBHOTO KpuTepHs 3Q(PeKTUBHOCTH 00yYaromerocss — ero JUYHOCTH. MeXaHU3M — CO3/JjaHHe
YCIOBUM Uil Pa3BUTUS JIMYHOCTH HA OCHOBE H3YUYEHHsI CIIOCOOHOCTEH OO0YydYarolerocs, ero

UHTEPECOB, CKIIOHHOCTEN.

- JestenbHocTHBIA. OpraHuzanusi JeSTENBHOCTH B O0IIEM KOHTEKCTe 00pa3oBaTENbHOIO

nmpomnecca.

- llennoctHseii. OpraHuzamusi pPa3BUTHS W BOCHUTAHWS HAa OCHOBE OOIICUETIOBEYECKUX

HCHHOCTCﬁ, a TaKKC 3TUYCCKUX, HPABCTBCHHBIX U T. 1.



- KommerentHocTHBIN. @DOpMUpOBaHWE TOTOBHOCTH OOYYaIOIIMXCA  CAMOCTOSATEIHLHO

HeﬁCTBOBaTb B XOZI€ pCUICHUW A aKTYAJIbHBIX 3a/1a4.

- CHCTEeMHBIH. MGTOI[OHOFI/I‘ICCKOC HaIrpaBJICHUEC, B OCHOBC KOTOPOI'0 JIC)KHUT PaCCMOTPECHUC
06yqa101ueroc;1 KaK IEJIOCTHOIO MHOJKECTBA 3JIEMEHTOB M3 OTHOIICHUU U PA3INIHBIX CBs3EH

MCKAY HUMMU.

- Huanornyeckuii. Opranusanus mpouecca ¢ y4éTOM NpUHIHUIA TUaiora, Cy0ObeKT-CyObeKTHBIX

OTHOIIEHU.

- IIpoGnemusiii. ®opMUpOBaHUE MPOTrPAMMBI C TMO3ULIHUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
Mpe/CTaBlIeHUs € CTPYKTYPhl KaK CHUCTEMbI MOJIPOrpaMM IO 00pa3oBaTeIbHBIM O0NACTAM U

JCTCKHUM BUJaM ACATCIBHOCTH, CHOCO6CTBYIOHII/IM LECJICBBIM OPUCHTUPAM PA3BUTHA.

- KYJIBTypOJIOFI/I‘leCKPlﬁ. OpraHI/I3aHI/I${ mmpounecca € y‘IéTOM IIOTCHOMAaJIa Ky.]leypOCOO6p33HOFO

COACPpIKaHNA JOIIKOJIBbHOI'O O6pa30BaHI/I$L

1.2. [Inanupyemble pe3ynbTaTbl OCBOEHHS OOYyYarOIIMMMCS OCHOBHOM 00pa3oBaTeilbHOU
porpaMmMbl OCHOBHOTO 00111er0 oOpa3oBaHus (005S3aT€IbHO MPOBEPUTH pa3OHEHHUE TIO

JUYHOCTHBIM, PEMETHBIM H T. 1.)
1.2.1. OOume nonoXeHus

[Tporpamma maér oOy4aromuMCsi BO3MOXHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
INPOCTPAHCTBEHHBIX  (TeonH(pOpMAIMOHHBIX)  TexHosoruil.  IlporpamMma  3HaKOMHUT
06y‘-IaIOH_[I/IXC$I C FCOI/IH(l)OpMaHI/IOHHBIMI/I CUCTEMaMU U C PA3JIMYHBIMHU BUAaMU T'COJAaHHBIX,
MO3BOJIIET IMOJY4YUTh Oa30Bble KOMIIETEHLIMU IO COOpPY JaHHBIX U OCBOWMTH IMEPBHUYHBIE
HaBBIKU pabOThI ¢ JaHHBIMU. [loydyeHHbIE KOMIIETEHIIMU U 3HAHUS MTO3BOJIAT 00Y4aIOIIMCS
OPUMEHHUTh MX TMOYTH B JIFOOOM HAaIPaBICHUHM COBPEMEHHOI'O phIHKAa. OCBOMB IpPOTpaMMy,
oOydaroruecss CMOTYT BbIOpaTh HamOoJee MHTEPECHYIO0 Ui HHUX TEXHOJIOTMYECKYIO

HaIpPaBJIEHHOCTb, KOTOPOW OHM OyayT 00y4aTbcs B paMKax yriayOia€HHOTO MOTYJIS.



[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTBhl C MPOCTPAHCTBEHHBIMU
JTAHHBIMU, «OpueHTHpOBaHUE Ha MECTHOCTH, «OCHOBBI dotorpaduny,
«CamocTosTeNbHBI  cOOp nmaHHBIX», «3D-MonenupoBaHHe MECTHOCTH H  OOBEKTOB
MectHOCTHY, «I'eomHpopmarmonnsie cucremsl (I'MC)», «Buszyanuzanus u npeacTaBieHUe

PE3yIbTATOB.

B ocHOBe pa3paboTaHHOW MPOrpaMMbl JISKUT METOAUYECKU HHCTPYMEHTapUit
denepanbHoro ThIOTOpa bhicTpoBa AHTOHa IOpbeBuua «CeTh METCKUX TEXHOMApKOB

“KBantopuym”. BBOIHBII MOJYJIbY.

HporpaMMa OPUCHTHPOBAHA Ha  JOIIOJHUTCIBHOC O6paSOBaHI/IC o6yqa}0mnxc;l

IIKOJIbHOI'O BO3pacTa 7 Kacca.

MakcumanbHOE KOJIMYECTBO O0YJArOIINXCsl B Tpynne — 15 yenoBexk.

1.2.2. Crpykrypa miIaHUPYEMBIX PE3yJIbTaTOB

[Inanupyembie pe3yabTaThl ONUPAIOTCS HA BEAYIIME IICJIEBbIE YCTAHOBKH, OTPAXKAIOIINE
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaXXJOM H3y4yaeMOl MporpaMMbl B pPa3BUTHE JUYHOCTH,

00y4aromuxcsi, UX ClOCOOHOCTEH.
B cTpykType miiaHupyembIX pe3yJbTaTOB BBIAEHSIOTCS CAEAYIOIINE TPYIIIbL:

1. JIuyHOCTHBIE pe3ynbTaThl OCBOCHHMS OCHOBHOW  00pa3oBaTelbHOM IPOTrpPaMMBI

MMpEaACTaBJICHBI B COOTBETCTBHUU C l"py1'[1'[0171 JIMYHOCTHBIX PE3YJIbTATOB.

2. MeramnpeaMeTHble pPe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMBI

MPEJICTaBICHBI B COOTBETCTBHH C MOATPYNIaMH YHUBEPCAIbHBIX YIEOHBIX JEHCTBHIA.

3. IlpenmerHble pe3ynbTaTbl OCBOCHHS OCHOBHOM  00pa30BaTENIbHOW  MPOrpamMMbl

MNpEaACTaBJICHBI B COOTBCTCTBHUU C I'pyIIIIaMU PE3yJIbTATOB y‘-IC6HOl"O npeameTa.



1.2.3. JInuHOCTHBIE pe3yIbTAThI
IIpoepammmusie mpebosanus K ypoHI0 B0OCAUMAHHOCIU (TUYHOCIHbLE PE3)IbINAmbL):

— C(l)OpMHpOBaHHOCTI) BHYTpeHHeﬁ IIO3UIIUHN 06yqa}omeroc;1, OMOIHOHAJIbHO-TIOJIOXKHUTECIIBHOC

OTHOIICHUC 06yqafomeroc;{ K OIKOJIC, OpUCHTALlMA HAa IIO3HAHUE HOBOI'O;
— OpUCHTAlUA Ha 06pa3eu IMOBCACHUS «XOPOUICT0 YUCHUKAY,

— ¢(hopMUPOBAHHOCTh CAMOOIICHKH, BKJIIOYAsi OCO3HAHHWE CBOMX BO3MOXXKHOCTEH B YYEHHH,
CHOCOOHOCTH a/IGKBAaTHO CYAWTh O IMPHYMHAX CBOETO YCIexa/Heycrnexa B YYEHUH; YMEHHUE

BUJIETh CBOU JOCTOMHCTBA U HEJOCTATKH, YBaXaTh ce0sl M BEPUTH B yCIIEX;
— c(OpPMUPOBAHHOCTh MOTUBAITUH K YI4COHOH JEATEITHHOCTH;

— 3HaHME MOpAJIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPATbHO-3TUYECKUX CYKICHUH,
CIIOCOOHOCTh K PEIICHUI0 MOPAIbHBIX IPOOJIEM HAa OCHOBE KOOPJAMHALMU PA3IMYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OLIEHKE CBOMX IOCTYNKOB U JEHCTBUI ApPYrux J0Jed ¢ TOYKU 3pEHUst

COOITIOICHHSI/HAPYIICHUSI MOPATbHON HOPMBI.
IIpoecpammmusie mpeboanus K yposHIO pazeumusl:

- C(l)OpMI/IpOBaHHOCTL MPOCTPAHCTBCHHOI'O MBIIIJICHUA, YMCHUC BHUICTH 00BEM B IUIOCKUX

peaMeTax;
— yMeHue o0palaThIBaTh U CUCTEMATU3UPOBAThH OOJBIIIOE KOJUUYECTBO MHPOPMALIHH;

- Cq)OpMHpOBaHHOCTB KpC€aTHBHOTO MBIINUJICHUA, MOHUMAHHUEC MPUHOWUIIOB CO3AdaHUA HOBOI'O

MPOAYKTA;
— c(OpPMUPOBAHHOCTH YCUAUYNBOCTH, MHOT033JaUHOCTH;

- C(l)OpMHpOBaHHOCTI) CaMOCTOATCIIBHOI'O IIOoJAX04a K BBIIIOJIHCHHUIO pa3JIMYHBIX 3aaa4, YMCHHC

paboTaTh B KOMaH/ie, YMEHHE IPABUIBHO JICIETMPOBATH 3ada4H.
1.2.4. MeranpeameTHble pe3yabTaThl
['eorpadus

BBIITyCKHHUK Hay4uTCSA:
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. BBIOMpAaTh  WCTOYHHKKA  Teorpaduueckoi  mHpopmanuu  (kapTorpadpudeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHUIECO- U (POTOM300paKEHUS, KOMIIBIOTEPHBIE 0a3bl JaHHBIX),

AZICKBATHBIC PCIIACMBIM 3aJa4aM;

. OpPUEHTHPOBAThCSI B UCTOYHHKAX Teorpaduueckoil mHpopmanuu (kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BUJICO- U (POTOM300paKEHUS, KOMIBIOTEPHBIE 0a3bl AaHHBIX):
HAXOJWUTh U M3BJIEKAaTh HEOOXOAMMYIO HH()OPMALIMIO; OIPE/IENATh U CPABHUBATh KaUEeCTBEHHBIC
¥ KOJMYECTBEHHBIC IOKA3aTeNM, XapaKTepH3yloliue reorpaduieckue OOBEKTHI, MPOLECCH U
SIBJICHUS, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpaduyeckuM KapTaMm pazHOTO COJEpKaHUS U
IPYTUM  HCTOYHUKAM;  BBIABIATH  HEJOCTAIOIIYIO,  B3aMMOJOMNOJHSIONIYI0  W/WJIH
NPOTUBOPEUYMBYIO reorpaduyeckyro nH(GOpManuio, MPEACTaBICHHYIO B OJHOM HJIM HECKOJIBKUX

HCTOYHHKAX,

. OpeACTaBIATh B pasnuuHbX (opmax (B BHIE KapThl, TaOmuIBl, Tpaduka,
reorpauueckoro omucaHusi) reorpaduyecKkyro MHQOpPMAIHMIO, HEOOXOIUMYIO Ui PElIeHUs

y‘le6HHX H IIPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4.
BBIHyCKHHK IMMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:
® MOJCIUPOBATb reorpaQ)quCKHe 00BEKTHI U SIBJICHUA,

M MNPpUBOAUTE TMPUMCPBI MPAKTHYCCKOI'0 HCIIOJIb30BAHUA FCOFpa(I)I/I‘leCKI/IX 3HaHUM B

Pa3InYHbIX o0acTsax JACATCIIBHOCTH.

MaremaTuka

CratucTrka u Teopus BEpOSTHOCTEHN

BrinyckHuk HayuuTes:

. MIPEACTABIISITE TAHHBIC B BHUJIE TAOJIHII, THAarpamMm;

. YUTaTh WH(OPMAIINIO, TPECTABICHHYIO B BUE TaOJIUIIbI, TUATPAMMBI.

B noBcenHeBHOM KU3HU U TPU U3YUYEHUH IPYTUX MPEIMETOB BBIITYCKHUK CMOYXKET:

. U3BIIEKATh, WHTEPIIPETUPOBATh U MPEOOPa30BBIBATH WH(GOPMAIIMIO, TIPEICTABICHHYIO B
Ta0NMIaX U Ha JUarpaMMax, OTPaKaroIlyl CBOWCTBA U XapaKTEPUCTUKH PeaTbHBIX MPOIECCOB U

SIBJICHUH.
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Harnsignast reometpust
['eomerpuueckue Gurypol
BrinmyckHuK Haydures:

. ornepupoBath Ha 0a30BOM ypOBHE MOHATHSAMU: (GUTYpa, TOYKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaparT,
OKPY)KHOCTh M KpYT, NPSMOYTOJBHBINA Mapajuienenuresn, Kyo, map. M3o0paxkaTs nzydaemble

(GUTypBI OT PYKH M C IOMOIIBIO JIMHEHKH U IUPKYIISL.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB BBIITYCKHUK CMOKET:

. pelaTh MpakTUYECKHUE 3aJauu C IPUMEHEHHEM IPOCTEUIIINX CBOMCTB (pUryp.
W3mepeHus v BbIYMCIECHUS
BhInycKHUMK Hay4uuTCSA:

° BBIIIOJIHATL U3MCPCHUC IJINH, paCCTOﬂHHﬁ, BCJIIMYUH YIJIOB C IMOMOLIIBIO MHCTPYMCHTOB

JUIA I/ISMepeHI/Iﬁ JAJIVMH U YTJIOB.

duznka
BrinyckHuK HayyuTCS:

. coOuo/iaTh MpaBuia OE€30MacHOCTH M OXpaHbl TpyJda Npu paboTe C y4eOHBIM U

1a00paTOPHBIM 000PYIOBaHHUEM;

M MMOHUMATh IMPUHIUIIBL JIEeNCTBUSA MallliH, HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB, YCJIOBUA

1X 0E30ITaCHOr0 UCIIOIL30BaHUS B MMOBCEIHEBHOM KH3HH,

® HCIOJIb30BATh IIPHU BLIIIOJHCHUU y‘-IC6HLIX 3ala4 HAYYHO-TIOMMYJIIPHYIO JIUTCPATYpy O

(I)I/I3I/I‘-ICCKI/IX SABJICHUSAX, CIIPABOYHBIC MATCpUaAJIbl, pECYPChbl UHTCPHCTA.

HNudopmaruka
BhImycKHUK HayqUTCS:

. pasznuyaTh BUIBI HH(POPMAIIUU IO CTIOc00aM €€ BOCIIPUSATHS YEIOBEKOM H IO Crioco0am

eé IpEACTABICHUA HAa MAaTCPUAJIBHBIX HOCUTCIIAX
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. NPUBOJIUTH TMPUMEPbl HH(POPMAIIMOHHBIX MPOLECCOB (IIPOLECCOB, CBS3aHHBIX C

XpaHEHHEM, IPeoOpa30BaHUEM U Mepeadeii JaHHBIX) B )KUBOM MPUPOJIE U TEXHUKE;

® KJ'IaCCI/I(bI/II_II/IPOBaTB Ccpe€acTBa UKT B cooTBEeTCTBUM C KpYTOM BBIIIOJIHACMBIX 3a1a4.

MartemMaTHdecKrue OCHOBEI I/IH(i)OpMaTI/IKI/I
BBIHYCKHI/IK IMOJYYHUT BO3MOXKHOCTD:

® MMO3HAKOMHUTHCA C MPUMCPAMH MATCMATUYCCKHUX MOIICHCIZ n  HUCIIOJIB30BAHHUCM
KOMIIBIOTCPOB IMPHU UX aHAJIN3C, IMTOHATH CXOACTBA U pa3JINYNA MCKIAY MaTeMaTHUIEeCKOM MOJCIIBIO
00BEKTa M €ro HaTypHOﬁ MOZCIIbIO, MCKIAY MaTeMaTUYeCKOMU MOACIBIO 00BEeKTa/SIBIIEHUS U

CJIOBCCHBIM OIIMCAaHUECM.

Hcrnonbs30BaHKue NPOrPaMMHBIX CHCTEM U CEPBHUCOB
BhInycKHUMK Hay4uuTCSA:
. KJaccu(puIUpoBarth (Haiiibl 0 TUIY ¥ HHBIM ITapaMeTpam;

M BBITIOJIHATE OCHOBHBIC OIl€palluu C Q)aﬁﬂaMH (C03I[aBaTB, COXPaHATb, PECAAKTUPOBATD,

yJaniTh, apXUBUPOBATh, «PACIIAKOBHIBATh) ApXUBHBIE (halIb).

BBIHYCKHI/IK OBJIaJICCT (KaK pe3yiabTaT NPUMCHCHHUS ITPOTPAMMHLBIX CUCTEM U HHTCPHET-CCPBUCOB

B JIaHHOM Kypce U BO BCEM 00pa30BaTeIbHOM IPOIIECCe):

® HaBBIKaMU pa6OTI>I C KOMIIBIOTECPOM; 3HAHUAMH, YMCHUAMU U HABBIKaMH, JOCTATOYHBIMU
JUIA pa6OTBI C pa3JIMYHBIMHU BUJAMU HNPOTPAMMHBIX CUCTEM U HMHTCPHCT-CCPBUCOB ((1)3.1\/'IJ'IOBBIC
MCHCIPKCPBI, TECKCTOBBIC PCHAAKTOPLI, SJICKTPOHHLIC Ta6J'II/II_[I>I, 6pay3ep51, IOHUCKOBBLIC CUCTCMBI,
CJIOBapu, 3JICKTPOHHEIC BHIII/IKJ'IOHe}II/II/I); YMCHHEM OIIUCHIBATH pa60Ty 9TUX CUCTEM U CCPBUCOB

C UCIMOJIb30BaHUEM COOTBETCTBYIOLIECH TEPMUHOJIOTUY;

. pasNu4YHbBIME (hOopMaMH TPEICTABICHUS JaHHBIX (TaOJMIBI, AUArpaMMBbl, TpaQUKU U T.
1.);
o MMO3HAKOMUTCA C HNpOrpaMMHBIMU CpCACTBAMU JIA paGOTLI C ayauoBHU3YyaJIbHbBIMU

JaHHBIMHU U COOTBCTCTBYIOLIUM MOHATUMHEIM arnrapaTom.

BhINMyCKHUK TOTYYUT BO3MOXKHOCTD (B JaHHOM Kypce U MHON y4eOHOMU JeSTeIbHOCTH):
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® IMPAKTUKOBATHECA B HCIIOJIB30BAHHMK OCHOBHBIX BHAOB MPHKIAAHOTO IIPOIrpaMMHOIO

obecrieueHus (pPeAaKTOPbI TEKCTOB, AIEKTPOHHBIE TA0JIUILIBI, Opay3epsl U Ip.);

® IIO3HAKOMHUTBLCA C MHpUMEPAMH HCIIOJIB30BaHHMA MATEMATUUYCCKOIO MOACIIMPOBAHUSA B

COBPEMEHHOM MHUPE;

® IMO3HAKOMMTHECSA C ITOCTAHOBKOM BOIIpoCa O TOM, HACKOJIBKO AOCTOBCpHA IIOJYUYCHHAasd
I/IH(l)OpMaHI/IH, IIOAKPCIUICHA JIM OHa aO0KasaTCjIbCTBaMM IIOJJIMHHOCTHU (anMep: HaJIM4YHue
SHCKTPOHHOﬁ HOI[HI/ICI/I); IO3HAKOMHUTBCS C BOBMOKHBIMHU IMOAXOJAaMU K OLICHKE JOCTOBCPHOCTHU

uHpopManuu (IpUMeEp: CPaBHEHUE TAHHBIX U3 PA3HBIX UICTOYHUKOB);
. IIO3HAKOMUTBCS ¢ TpuMepamu ucnoib3zoBanus KT B coBpemeHHOM Mupe;

® MOJIYYUTh MPCEACTABJIICHUA O pO6OTI/ISI/IpOBaHHBIX YCTPOﬁCTBaX Hn UX HCIIOJIB30BaHHHM Ha

IMMPOU3BOJACTBC U B HAYYHBIX UCCIICAOBAHUIX.

Texnomorus

PesynbTarbl, 3asBieHHblE 00pa3zoBaTenbHOM mporpaMmoil  «TexHonorus» 1o  Oiokam

COACPIKAaHUA

CDOpMPIpOBaHI/Ie TEXHOJIOTHYCCKOM KYJIBTYPEI H IPOCKTHO-TCXHOJOTMYCCKOTO MBIIIJICHHUA

o0Oy4aromuxcs

BrinmyckHuK Haydures:

. CJIeZIOBaTh TEXHOJIOTWH, B TOM YHCIE B MPOLECCE M3TOTOBJIEHHS CyOBEKTHMBHO HOBOTO
IPOAYKTAa,
. OLICHMBATh yCJIOBHS INPUMEHUMOCTHM TEXHOJOTMH, B TOM 4YHCIE C TO3UIUU

9KOJIOTUUECKOM 3alUIIEHHOCTH;

. MPOTHO3UPOBATh MO HM3BECTHOW TEXHOJIOTUU BBIXOJbI (XapaKTEPUCTHKU MPOIYKTa) B
3aBHCUMOCTH OT HM3MEHEHHs BXOJIOB/TIapaMeTpOB/PECypCcOB, MPOBEPATH IPOTHO3BI OIBITHO-
DKCIICPUMEHTAIIBHBIM IIyTEM, B TOM UHCJIE CAaMOCTOSATEIbHO IUIAHUPYS TAaKOTO poja

AKCIIEPUMEHTHI;

® B 3aBUCUMOCTH OT CUTyallUH OUNTUMH3UPOBATH 0a30BbIE TEXHOJIOTUU (SanaTHOCTB —
KaquTBO), MNpOBOAWUTL aHAJIN3 aJIbTCPHATHUBHBIX PECypCOB, COCIHUHATH B €IMHBIA ILIaH
HECKOJIBKO TEXHOJIOTMH 0e3 ux BUJAOU3MCHCHHA JIA IIOJNYYCHHA CIIOKHOCOCTaBHOI'O

MaTepuaIbHOro UM UHPOPMALIMOHHOTO MPOIYKTa;
14



. MIPOBOAMTD OIICHKY M UCIBITAHUE TIOJYYEHHOTO MTPOYKTa;

® MMpOBOAUTDH aHaJIu3 HOTpe6HOCTeﬁ B TEX HIHU HHBIX  MAaTCPHAJIbHBIX  HWJIHK

MH(OPMALIMOHHBIX MTPOYKTAX;

. OTHCHIBATh TEXHOJIOTUYECKOE PEIICHUE C TOMOIIBID TEKCTa, PUCYHKOB, TpadudIecKoro
N300paKCHHUS;
. AHATM3UPOBATH BO3MOXHBIE TEXHOJIOTUYCCKUE PEIICHUsI, ONPEIEISITh UX JOCTOMHCTBA U

HEOOCTAaTKU B KOHTCKCTC 3aZ[aHHOI7I CUTyalluu,

. NPOBOJIUTh M AHAIM3HPOBATH Pa3pabOTKy W/WMIM PEAM3aLUI0 MPUKIAJIHBIX MPOEKTOB,
IIPEIIOJIAraroIINX
. OIpe/ieIeHue XapaKTepUCTUK M pa3pabOTKy MaTepUanbHOTO IMPOJYKTa, BKJIKOYas €ro

MOJICTTMpOBAaHUE B WH(GOPMAIMOHHOW cpelne (KOHCTPYKTOpE), BCTpAaUBaHUE CO3/JaHHOTO

MH(OPMaLMOHHOTO IPOAYKTa B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJICHHE WH()OPMAIMOHHOTO TPOIYKTAa IO 3aJaHHOMY QJITOPUTMY B 3a/IaHHOU
000JI04KE;
. NPOBOJUTh W AHAJIM3UPOBATH Pa3pabOTKy W/WIM peaTH3alHi0 TEXHOJOTHUCCKUX

IMMPOCKTOB, NPCAIIOJIararommx:

— ONTUMM3AIMIO  33JaHHOTO  crocoba  (TEXHONOTHH) TMOJIyueHUs  TpeOyromerocs

MaTCpHUAIbHOTO IMTPOAYKTA (HOCJ'IC €To IMPUMCHCHUS B COOCTBEHHOM HpaKTI/IKe),

— pa3paboTky (KOMOMHHpOBAaHME, W3MEHEHHME MapaMeTpoB U TpeOOBaHUN K pecypcam)

TCXHOJIOTHUH ITOJIYYCHHUA MATCPUAIIBHOTO U I/IHq)OpMaL[I/IOHHOFO npoayKTa € 3alaHHBIMH

CBOIMCTBaMH;
. MPOBOJUTh W AHAIM3UPOBATh  pa3pabOTKy W/WIM  pealin3aliio  MPOEKTOB,
MpEAIoIaratommx:

— IUIaHUpOBaHue (pa3paboTKy) MaTepHalIbHOTO MPOJyKTa B COOTBETCTBUU C 3ajayeit

CcOOCTBEHHOM NIeATENbHOCTH (BKIIIOUasi MOJIEIMPOBaHUE U pa3pabOTKy JOKYMEHTAIUH),

— IIaHupoBaHue (pa3paboTKy) MaTepuaibHOro MPOJIYyKTa Ha OCHOBE CAMOCTOSITEIBHO

MPOBEAEHHBIX HCCIIEI0BAaHNN OTPEOUTENHCKUX HHTEPECOB.

BBIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTHCA:

15



. BBISIBIIATH W (OPMYJIUPOBATh MPOOJIEMY, TpPEOYIONIYI0 TEXHOJOTHYECKOTO

peleHus;

. MOAU(UIIPOBATH HUMEIOIIHECs HPOTYKTHI B COOTBETCTBUHU c
CUTyallei/3aKka30M/moTpeOHOCThIO/3aaueld  IeITeTbHOCTH W B COOTBETCTBHM C WX

XapaKTePUCTUKAMU pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BO TEXHOJIOTHH;

® TEXHOJIOTU3UPOBATH CBOU OIIBIT, MPECACTABIATE Ha OCHOBE PETPOCICKTHUBHOI'O
aHajinu3a " yHI/I(bI/IKaI_[I/II/I ACATCIIBHOCTH OIMMCAHUC B BHUAC MHCTPYKIHUU WA TEXHOJIOTHYSCKOM

KapTBhl.

1.2.5. [IpeameTHbIEe pE3yabTAThI
Tlpoepammmuble mpebosanusi K 3HAHUAM (Pe3YIbmambl MeopemuiecKkol N0020MmMo6Ku,):

® ImpaBujia Oe30macHoi pa6OTLI C JJICKTPOHHO-BBIYHUCIIUTCIIbHBIMU MalllMHAMHU H

cpeacrBamMu Ui c60pa MMPOCTPAHCTBCHHBIX NTAHHBIX;

. OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JAHHBIX;
° COCTaBHBIC YaCTH COBPEMCHHBIX FCOI/IH(bOpMaIII/IOHHI)IX CCPBUCOB;
. npodeccuoHambHOe POrpaMMHOE obecrnieueHue JUTSt 00paboTku

MMPOCTPAHCTBCHHBIX NAHHBIX;

. OCHOBBI M IPHHIIUTIBI Q3POCHEMKH;

. OCHOBBl W TIPUHIHUIEI PabOTHl TIIOOATBHBIX HAaBUTAIMOHHBIX CITyTHUKOBBIX
cuctem (C'HCC);

. Ope/CTaBlIeHUe W BHU3YyaJu3alusi  NPOCTPAHCTBEHHBIX  JAaHHBIX  JJIS

HeNpo(ECCUOHAITBHBIX TIOJIb30BATEIICH;

. npuHIUIG 3D-MonenupoBaHus;
. YCTPONCTBO COBPEMEHHBIX KapTOrparuecKuX CEpBUCOB;
. NpeJICTaBICHHEe W BHU3yalHW3alusi  MPOCTPAHCTBEHHBIX  JAHHBIX  JUIA

HEeTpo(eCCHOHANBHBIX TI0JIh30BATEIICH;
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. nermuGpupoBaHUEe KOCMUYECKUX U300PKCHUIT;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanuss K YMeHUAM U HABLIKAM (pe3yibmamsl NpaKmuyeckou

NnO02OMOBKU):

® CaMOCTOATCIIbHO pPCIIaTb IMOCTABJICHHYIO 3a/a4y, AaHaJIU3Uupysd H noz[61/1paﬂ

MaT€pHralibl U CPpEACTBA 1A eé PELICHNA,

. CO3/aBaTh M PAcCCUMUTHIBATh IMOJIETHBIM IUIaH A OECHMJIOTHOTO JIETATEIbHOIO
arnrmapara;
. o0OpabaTbIBaTh  a’pOCBEMKY U  TOJNyYaTh TOYHBIE OPTO(QOTOIUIAHBI |

ABTOMATU3NPOBAHHBIC TpéXMCpHI)IC MOACIN MCCTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3alMIaTh COOCTBEHHBIE IPOCKTHI;

. BBITIOJIHATH OLU(PPOBKY;

. BBITNOJIHAT IPOCTPAHCTBEHHBIN aHAIIN3;

. CO03/1aBaTh KapThl;

. co3/1aBaTh MpoCTeiine reorpaguueckue KapThl pa3InYHOTO COJIEPKaHMS;

. MOJIEJIMPOBATh reorpapuueckre 0ObEKThI U SIBICHUS;

. PUBOJIUTH MPUMEPHI MPAKTUUECKOIO MUCIOIb30BaHUS reorpapuueckux 3HaHUH B

Pa3INIHBIX o0macTIx JACATCIIBHOCTH.

1.3. Cucrema OIEHKM JOCTHXKEHHUS IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOECHHS OCHOBHOM

00pa3oBaTeNbHON MPOTrPaMMbl OCHOBHOTO 00IIer0o 00pa30BaHus
Buasl KoHTpOJIS:
- IPOMEXKYTOYHBIM KOHTPOJIb, IPOBOAUMBINA BO BpeMsl 3aHATUH;
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- UTOTOBBIA KOHTPOJIb, TPOBOIUMBI TTOCIIC 3aBEPIICHHS BCEH yueOHOM MPOrpaMMBl.

@DopMBbI TPOBEPKU PE3YIHTATOB!

- HaOJIro/IeHre 32 00yJaIOIIMMUCS B TIPOIEcCe PabOTHI;

- UTPBI;

- UHAMBU/yaJIbHBIE U KOJUIEKTUBHBIE TBOPYECKUE PaOOTHI;

- Oecepl ¢ 00YUAIOMUMHUCS U UX POTUTEISIMHU.

(DOpMBI noABCACHHUSA UTOI'OB:

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;

- TCCTHI,

- QHKETHI;

- 3aliuTa IIPOCKTaA.

Hrorosas arrecranusa 06yqafom1/1xcs1 MMPOBOAMUTCA IO pE3yJbTaTaM IMOATOTOBKHM W 3alllUThI

IIPOCKTA.

I[J'ISI OLCHUBAHUA JOCATCIBHOCTH o6yqa}0m14xcn HCIOJIB3YIOTCA HWHCTPYMCHTEI

B3aMMOOIICHKH.

caMo-

n

2.2. IlpumepHble porpaMMbl yueOHbIX npeaMeToB, KypcoB (YTII, rae kak nmpumep nponucaso

«Ketic 1 — 10 gacoB», mocie KpaTkoe OINKUCAaHME, YTO 3TO 3a KEeilC, ONMUCaHHUE IM0YacCOBOE

BBIHOCUM YK€ B caM Keiic).

[TpumepHOe yueOHO-TeMaTHUeCKOe MIIaHUPOBAHUE:!

MHUD»).

Ne | Pazgen mporpammel yueOHOTO Kypca KonmuecTtBo
/i 4acoB
1 3nakomcTBO. TexHuka Oe3omacHocTH. BBomHoe 3anstue («Mensis | 2
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BBenenne B reomHpopmanmoHHble — TexHojoruu. Keiic  1:
«CoBpemenHnblie kapThbl, win Kak onucars 3emino?».

Ketic 3HaKoMUT 00ydYarOMIMXCS ¢ Pa3HOBHIHOCTSIMH JaHHBIX. Pemas
3a/aqy Keiica, 00yJaromuecs: MPOXoIsiT CICIYIOIINE TEMATHKU: KapThI
U OCHOBBI WX (POPMHpPOBAHHS; W3YYCHHE YCIOBHBIX 3HAKOB W
MPUHLMIIOB HX OTOOpaXeHHS Ha KapTe; CUCTEMbl KOOpAMHAT H
MPOEKIM KapT, MX OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTH
MpUMEHEeHHs; MacmTad W Jp. BCIOMOTaTelbHble HWHCTPYMEHTHI
(bopMUpOBaHUS KapTHI.

Keiic 2: «'mobanpHoe mo3unmoHupoBanue “Haiinu cebs Ha 3eMHOM
mape”».

HecmoTpst Ha TO, 4TO HABUTATOPHI M CIOPTHUBHBIE TPEKEPHI CTAIU
HEOTHEMJIEMOM YaCThKO HAIIEH >KU3HW, MAJIO KTO 3HAET MPUHIMI HX
pabotsl. [lpoiias keiic, oOyuatonecst y3nator npo ['JIOHACC/GPS
—  [OpUHOUOBL  pabOThl, HCTOPUIO, COBPEMEHHBIE  CHCTEMBI,
npuMeHenue. Ilpumenenue norrepoB. Busyanuzanusi TEKCTOBBIX
JNaHHBIX Ha Kapre. Co31annue KapTbl UHTEHCUBHOCTH.

dotorpaduu 1 maHOPAMBI.

Pasmen, TOCBSIIEHHBI WCTOPUM HW  TPUHIUIAM  CO3JIAHUS
dororpadpun. OOyyaromuecss MO3HAKOMATCS C TEXHHUKOW CO3JIaHUs
dbotorpadun, TO3HAKOMSITCS C  BO3MOXHOCTSIMH  TPUMEHEHUS
¢dororpaduu kak cpecTBa CO31aHUS Yero-I1oo.

OcHoBbl aspoorochEéMkH. [IprMeHeHre 6eCIMIOTHBIX aBUAIIMOHHBIX
cucreM B adpodotocréMmke. Keiic 3.1: «/Insg uvero Ha camom perne
HY’KEH OECIUIIOTHBIH JIeTaTeNbHBIN anmnapar?».

OOBEMHBII Keiic, KOTOPBIH MO3BOJIUT 00YYAIOIIKUMCS OCBOUTD MOTHYIO
TEXHOJIOTUYECKYI0  LEMOYKY, HCIOIb3YEMYID  KOMMEPUYECKHUMHU
KOMIAaHUSAMHU. Y CTpOICTBO M MpUHIMIIEI QyHKIMOHUpoBaHus BITJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH U MPUHIMIIOB Nepeadyu MH()OpMaIuu
¢ BILJIA, o6pabotka nanubix ¢ BITJIA.

27

Keiic 3.2: «I3mMeHeHME cpenibl BOKPYT LIKOJIBDY.

[Ipomomkenne xkeiica 3.1. OOyuarmmecs, w#uMesT B CBOEM
paclopsKEHUU  DJIEKTPOHHYI0 3D-Mozenb MIKOJbI, MPOAOJIKAIOT
BHOCHUTHh M3MEHEHHS B MPOAYKT C IEIbI0 OJIarOyCTpocTBa paiioHa.
OO6yuaromuecss TPOJOJDKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MOJIETMPOBAHUS, 3aBepIlasi IPOEKT.

10

HO)IFOTOBKa 3alIMTHI ITPOCKTA.
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8 3ammra mpoeKTOB. 2

9 3akmrounTenbHoe 3aHsaTue. [loaBeneHne uToroB paboThI. 2

2.2.1. O01me mMoI0XKEHUA

[Iporpamma  «['eonHpoOpMaIIIOHHBIE  TEXHOJOTHUU»,  SBISSACH  HEOOXOIUMBIM
KOMITOHEHTOM 00IIero o0pa3oBaHUs BCEX OOYYAIOMIMXCS, MPEIOCTABISET UM BO3MOXKHOCTh
IPUMEHSTh Ha NIPaKTUKE 3HAHUS OCHOB HayK. [IporpaMma siBnisieTcst (pakTUUECKU €MHCTBEHHBIM
[IKOJIbHBIM Y4€OHBIM KYpCOM, OTPaXaloIIMM B CBOEM COJEpKaHUU OOILIME TMPUHIUIIBI
npeoOpasyrolieil 1eaTeNbHOCTH 4YeJOBeKa M BCE acCleKThl MaTepHalibHON KynbTyphl. Kypc
HaIpaBJIeH Ha OBJIAJICHUE O0yJYArOIIMMUCS HaBBIKAMU KOHKPETHOW MpeIMETHO-TIpeoOpasyromen
JESTEIbHOCTH, CO3JaHUE HOBBIX LIEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTAM
pa3Butus obmectBa. B pamkax «TeXHOTOTHI» MPOUCXOIUT 3HAKOMCTBO ¢ MUPOM Tipodeccuit u
opueHTalus oOydaromuxcs Ha padoTy B pa3IUYHBIX cdepax OOLIECTBEHHOIO MPOU3BOJCTBA.
Tem cambpIM obecrieunBaeTCsl NMPEEMCTBEHHOCTh Iepexoja oOydaroumxcs oT oOmero K

poeCCHOHATBHOMY 00Pa30BaHMIO U TPYAOBOU JEATEILHOCTH.

[Tporpamma mpeamera «TexHomorus» oOecneunBaeT (GOPMUPOBAHHE Y OOYUYAIOUTUXCS
TEXHOJIOTMYECKOTI0 MBINLUIEHHS. CXeMa TEXHOIOTMYECKOTO MBIIIIIEHUS (HOTpe6HOCTI> — LEJIb —
Croco0 — pe3ysabTaT) MO3BOJIAET HAauOOJIee OPraHNUYHO peniaTh 3a7a4d YCTAHOBIICHUS CBSI3ed
MeXy 00pa3oBaTeIbHBIM U KU3HEHHBIM MPOCTPAHCTBOM, 00pa3oBaTeNbHBIMH pE3yJIbTaTaMH,
MOJyYEHHBIMU TIPU HM3YyYEHUU DPAa3IMYHBIX MPEIMETHBIX oO0JacTel, a Takke COOCTBEHHBIMHU
0o0pa3oBaTeNbHBIMU pe3ylbTaTaMi (3HAHUAMH, YMEHHSIMH, YHUBEPCAJIbHBIMH Yy4EOHBIMU
JNEUCTBUSIMU U T. J.) W KU3HCHHBIMH 3amadamu. Kpome TOro, cxemMa TEXHOJIOTHYECKOTO
MBIIUICHUST TO3BOJISIET BBOJAUTH B 00pa3oBaTeNbHBIA MPOIECC CHUTYAIlUH, JAIONIME OIBIT
NPUHITUS TIPAarMaTUYHBIX PEIICHUH HA OCHOBE COOCTBEHHBIX OOpa30BAaTEIbHBIX PE3YyIHTATOB,
Ha4YuWHass OT PCUHICHUA OBITOBBIX BOIIPOCOB HW 3aKaH4YMWBasg PCIICHHUEM O HAIIPaBJICHHUAX
POJOHKEHUsT 00pa30BaHUs, MOCTPOCHUEM KAPBEPHBIX U JKU3HEHHBIX IUIaHOB. Takum oOpazom,
nporpamma  «l'eomHpOpMaTHKa» TO3BOJSAET CGHOPMUPOBATH Yy OOYYAIOMIMXCSA PECYpC
MPAKTUYECKUX YMEHHH M OMbITa, HEOOXOIAMMBIX i pa3yMHOW OpraHu3aluud COOCTBEHHOM
KM3HH, CO3MA€T YCIOBUSL [UIS Pa3BUTHS HMHUIIMATHBHOCTH, W300pETaTENbHOCTH, THOKOCTH

MBIIIICHHS.
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Y4eOHO-BOCIIUTATENbHBIN IpollecC HampaBieH Ha (QOPMUPOBAHHWE U pa3BUTHE
Pa3JIMYHBIX CTOPOH OOYUAIOIIMXCS, CBS3aHHBIX C peau3alieil Kak uX COOCTBEHHBIX HHTEPECOB,
TaK ¥ MHTEPECOB OKpYyXkaromero mupa. [Ipum 3ToM rHOKOCTH MpOrpamMMbl IMO3BOJISIET BOBIICYD
00y4aroIuXcsl C pa3InYHBIMU CIIOCOOHOCTAMU. boubiioit 00bEM MPOEKTHBIX PaboT MO3BOJISET
y4ecTh MHTEpPEChl U OCOOEHHOCTH JMYHOCTH KaXKAOro oOydaromierocsi. 3aHsATHsS OCHOBaHBI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHUsS, a TaKKe CHUCTEMHO-AEATEIbHOCTHOM

METOJIe O0yUeHUSI.

JlaHHas mporpamma OpeAnoiaracT BAPUATUBHBIA MOAXOJ, TaK KAK B 3aBUCUMOCTH OT
00ydJarouerocs mo3BoJiIeT YBEIUYUTh WM YMEHBIIUTh O0BEM TOM WIIM MHON TEMBbI, B TOM YUCIIE

H CJIIOKHOCTD, a4 TaAKIKC ITOPAAOK ITPOBCACHUS 3aHATHH.

2.2.2. OcHOBHOE cojiepaHue Y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs

Ha npotsbkeHum Kypca mporpamMmbl OOYyYaroIIMECs] TO3HAKOMSTCS C Pa3IMYHBIMH
reoMH(pOPMALIMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKUX 00JacTIX MpUMEHseTCs reonH(popMaTHKa,
KaKMe 3aJaud MOXET pellaTh, a TaKKe CMOTYT CaMU IPUMEHSTh €€ B CBOECH IOBCEIHEBHOMN
#u3HU. OOyvaromuecs 0a30BO yCBOSAT MNPUHIMN Mo3uIMOHUpoBaHus ¢ nomouisio ['HCC.
VY3HaIT, KaKk MOXHO OpPraHM30BaTh COOp CIIYTHHUKOBBIX JAaHHBIX, KaK OHH IPEACTaBISAIOTCS B
TEKCTOBOM BUJI€ U KaK X MOKHO BU3yaJlU3MpOBaTh. B pamkax nmporpammsl BEIOEPYT MPOEKTHOE
HalpaBJIeHUE, Hay4yaTcs CTaBUTh 3aJjaud, MCCIEOBaTh NMPOOJIEMAaTHKY, IUIAHUPOBATh BEICHHE

IMMPOCKTA U TPAMOTHO pacpCACIATh POJIM BHYTPU KOMAH/BI.

OOyyaroniecs CMOTYT TO3HAKOMUTBCS C MCTOpPHEH TpUMEHEHUs OEeCHIIOTHBIX
JIeTaTeNbHBIX allapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEUIUTh Pa3IuyHbIC
3aJ1auy ¢ UX MOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OECITHIIOTHBIX
cucteM. OOydarommecs: y3HAIOT, KaKk CO3MaéTcsl MOJETHOE 3aJaHue Jisa OecrnuiaoTHUKOB. Kak
MPOU3BOJUTCS 3alyCK W JanbHeimmas chbéMka ¢ nomoipio BAC. A Takke mojydar Takue

PE3YJIbTAaThI C’béMKI/I, KakKk OpTO(I)OTOHJ'IaH n TpéXMCpHBIC MOACIIHN.

OOyuarommecst  yray0sTcsi B TEXHOJOTHIO  OOpaOOTKM  TEOJaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBAaHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSTENbHO CMOTYT

BBITIOJIHUTh ChbEMKY MECTHOCTH I10 NOJETHOMY 3aaanuto. Coznanyt 3D-monenu.
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OOyuarommecst 03HaAKOMSTCSI C Pa3IUYHBIMA YCTPOMCTBAMU MPOTOTUITUPOBAHUSA. Y 3HAIOT
o0mmue NTpUHIUNBI PabOThl YCTPOWCTB, cepbl MX NPUMEHEHHUS U TPOIYKTHI JAEATEILHOCTH
JMAHHBIX ycTpoiicTB. OOydaromyecs HaydyaTcs OTOBHTH 3D-Mozenu i MedaTH C MOMOIIBIO
9KCIOpTa JAHHBIX. JIOMOMHAT MOAENU MO AAHHBIM a’pOGOTOCHEMKU C TMOMOIIBIO PYYHOTO

MOACIINPOBAHUA. HpI/IMeHHT YCTPOﬁCTBa IJI1 ITPOTOTUIIMPOBAHUSA JJIA II€YaTH 3aJaHH.

OOyuarommecst u3y4aT OCHOBBI B TOATOTOBKE npe3eHTanuu. Cozmanyt e€. [loaroroBsrcs

K IpEACTAaBICHUIO PCATTU30BAHHOI'O ITPOTOTHUIIA. HpeI[CTaBﬂT €TI0, 3amuyinas ImpocCKT.

3.1. [IpumepHbIil y4eOHBII MJ1aH OCHOBHOTO 00IIIET0 00pa30BaHUs

3.1.1. IlpumepHusblit KaneHnapHbiil yueOHbIil rpaduk Ha 2019/2020 yuebHblit roa

Ilepuon o0yuenust — ceHTAOpb-Mai.
KosimuecTBo yueOHbIX Heesib — 34.
KosmmyecTBo yacoB — 68.

Pe:xxuM npoBegenusi 3aHSITHI: 2 pa3a B HEJIEIIO.

[TpasaHuuHblE M BBIXOAHBIE JHU (IO IPOU3BOJCTBEHHOMY KAaJ€HAAPIO MpPU ILIECTHIHEBHON

paboueii Henene):

KanukynspHslil nepuos:

Ne | Mecan ®opmMma Kon- Tewma 3anaTUA dopMa KOHTPOJIA
n/m 3aHATHS | BO

4acoB

13 Baoxk 1
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CeHTts0pb

JI/TIP

3HaKOMCTBO. Texuuka
0€30I1aCHOCTH. Bsoanoe
3anstue (Mensist Mup+).

becena

CeHTts0pb

JI/IIP

HeoO6xomguMocTh  KapThl B
coBpemeHHOM wmupe. Cdepsr
MIPUMEHEHHUSI, TIEPCIIEKTUBBI
HCIIOJIb30BaHMS KapT.

becena

CeHTts0pb

JI/IIP

BektopHbie ~ naHHBIE ~ Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ieer xak atpubyT
KapThl. 3HaKOMCTBO C
KapTorpauuecKuMH OHJIANH-
CepBUCAMH.

becena

CeHTs0pb

JU/IIP

Cser u nBer. Ponp nBera Ha
kapte. Kak 3actaBuTh 1BET
paborartb Ha ce0s?

becena

OxTs6pB

JU/TIP

Cozmanue wu  myOnuKanus
COOCTBEHHOMW KapThl.

JleMmoHcTpanus
pelIeHus Kelica

OxkTs0pb

JI/TTP

CucreMsl TJI00aIBHOTO
HO3I/IHI/IOHI/IpOBaHI/I$[.

becena

OxkTs0pb

JI/TTP

[IpuMeHeHne CIyTHHKOB IS
MTO3UIIMOHUPOBAHUS.

JemoHcTpanus
peuieHus keica

16

Baox 2
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8 OKTS0pb JI/TIP Ucropus ¢dbotorpaduu. | becena
dotorpadusi Kak  Crocoo
U3y4eHUS OKPYXKAIoIIero
MUpa.

9 Hos6pn JI/TIP XapakTepucTUK becena
¢doroanmaparos. [lomydenue
KayecTBEHHOT0 ()OTOCHUMKA.

10 | Hos0pb JI/TIP Coznanne chepuueckux | becena
IMAHOPAM. OcHoBHBIE
MTOHATHS. Heo6xomnmoe
o0opynoBaHue. TexHuka
CHEMKH cheprueckux
naHopam pa3nu4HOI
anmnapaTrypou.

11 | Hos16pb JUTIP Coznnanune chepuueckux | TectupoBanue
IIAHOPAaM. CuiuBka
MOJyYeHHbIX  (oTorpaduii.
Koppexknus U peryuib
MaHOPaM.

12 | lexabpb JU/TIP @ororpammerpuss U ee | becena
BIUSHUE Ha COBPEMEHHBIN
MHUD.

13 | Hexabpn J/TIP Cuenapun cbeMku 00bekTOB | becena

IS HOCJETYIOLIET0
MTOCTPOCHHUS 170 B
TPEXMEPHOM BUJE.
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14 | JlexaOpb JI/TIP 4 [TpuHIHT noctpoenus | becena
TPEXMEPHOTO  H300pakeHUs
Ha KommbloTepe. Pabora B
¢dororpammerpudeckom I10 -
Agisoft  Metashape  wm
AQHAJIOTUIHOM. O6paboTka
OTCHSTOIO MaTepuaa.

16 Buok 3

15 | lexaOpb JUTIP 2 becriunorHuk B | becena
reouH(popmMaTuke.
YCTpoCcTBO M NIPUMEHEHHUE
JpOHA.

16 | SAuBaps JUTIP 2 Texunueckue ocobGenHoctu | becena
BIUJIA.

17 | SuBapsb- JI/TTP 6 [Munoruposanue BITJIA. TectupoBanue

®deBpanb

18 | ®empanb JI/TIP 6 Hcnons3oBanue JlemoHCTpanus
OCCITWIIOTHUKA IS CHEMKH | PElIeHHUs Kekca
MECTHOCTH.

23 Bbaox 4
19 | Mapr JUTIP 3 Boznukatonue npobnems! | becena

npu co3ganuu 3D-moneneil.
CnocoObl  peakTUpOBaHUS
TPEXMEPHBIX MOJENEH.
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20 | Maprt JUTIP TexHomoruu Becena
MIPOTOTHITHPOBAHHSI.
VYcerpolicTBa Uit BOCCO3AaHUs
TPEXMEPHBIX MOJICIICH.
Pa6ora ¢ 3D-ipunaTEpOM.
21 | Maprt J/TIP Odusnueckue W xuMuueckue | TectupoBaHue
cBOMcTBa miactuka mgid 3D-
MpUHTEpPA. [Teuatp
TPEXMEPHON MOJIEIH IIKOJIBI.
22 | Mapt JI/TIP Pabora B I1O mms pyunoro | becena
TPEXMEPHOTO
MmojenupoBanus — ScetchUP
WJIM aHAJIOTUYHOM.
23 | Ampenb JI/TIP DKCIOPTUPOBAHUE becena
TPEXMEPHBIX ¢aiinos.
[IpoexTnpoBanue
COOCTBEHHOM CIICHBI.
24 | Anpenb JI/TTP [lesarp momenu Ha 3D- | Becena
MIpUHTEPE. Odopmnenue
TPEXMEPHON  BEIIECTBEHHOU
MOJIETIH.
25 | Mait I1P [ToaroroBka 3aIIUThHI
MIPOEKTA.
26 | Mait ITP 3amuTa MpoeKTOB. JlemoHcTpanus
pELLIECHHS KEMCOB
27 | Mait JI/TIP 3aKIIOYUTENBHOE  3aHSTHE.

[TogBenenne UTOTOB PadOTHI.
[Tnans! o qopaboTke.
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3.2. CucremMa yCIIOBHI peaan3alii OCHOBHOHM 0011e00pa3oBaTebHON MTPOrpaMMbI

3.2.1. Omnucanue KaApoOBHIX YCIOBHH peanu3alid OCHOBHOW 00pa3oBaTeIbHOM MPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (ONMMCaHNEe KOMITETSHIIUI HACTABHUKA)

HacTtaBHuK IMporpaMmbl «I COI/IHq)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTYyaJIbHBIX 3HaHUM 10
HaIlpaBJICHUIO T'C€OIMPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TaKiXC TCHCPHUPYCT HOBLIC NMOAXOABI U
pelICHM, BOIIONIAA UX B PCAJIbHBIC IIPOCKTHI. HacraBauk sBiaseTcs I'paMOTHBIM CIICHHUAJINCTOM
B oOnacTH FeOI/IHq)OpMaI_[I/IOHHLIX CHUCTEM, CJIICIUT 3a HOBOCTAMU cBOEH oTpaciii, n3y4acT HOBLIC
TCXHOJIOT'HH. O6naz[aeT HaBbIKaMH HpO@KTHOﬁ ACATCIIbHOCTH, BHCAPAA eé IIPUHIMUIIBI B ITPOLECCC

00y4eHusI.

HactaBHuk B paBHOW cTemeHH o00IaaeT Kak CHCTEMHOCTBbIO MBIIUICHUS, TaK U JyXOM
TBOpYECTBa; MOOWJIEH, yMeeT padoTaTh B KOMaHJe, KPUTHYECKH MBICIHTh, aHAJIH3UPOBATH U
000011aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTH 3aJa4l U PEIIaTh UX, a TAaKKe padoTaTh B
YCIIOBHSIX HEOMPENEIEHHOCTH U B PaMKax MPOEKTHOHM mapaaurMbl. [[ToMHUMO 3TOTO, HaCTaBHUK

O6J'IaILaCT MeJaroru4eckom XapI/I3MOI7I.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NPOrPaMMbl Y4eOHOT0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqa101unecx IMO3HAKOMATCA C pa3IMYHBIMH  COBPCMCHHBIMU FCOI/IH(l)OpMaHI/IOHHI)IMI/I
CHCTCMaMU. YBHaIOT, B KaKMX 00JacTax IIPUMCEHSACTCA FeOI/IH(bOpMaTI/IKa, Kakue 3agadynu MOXKCET

pelaTh, a TakKe Kak 00yJaronyecs MOTyT CaMU IIPUMEHSTh €€ B CBOEH ITOBCEAHEBHOMN XKU3HU.
2) ¥Ypok padorsi ¢ TJTIOHACC.

OOGyuaromuecst 60a30B0 YCBOAT MPUHIMUII TTo3uniMoHrupoBanus ¢ nomomibio 'HCC. Y3nator, kak
MOYKHO OpraHM30BaTh COOpP CITyTHUKOBBIX JIAHHBIX, KAK OHU MPEJCTABISIOTCS B TEKCTOBOM BHJIE

¥ KaK X MOXXHO BU3YaJIM3HPOBATh.
3) BbIGop NPOEKTHOr0 HANMPAaBJIeHHs U pacnpeaeleHne poJieii.

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccnenoBanue mpoOieMaTuKH.

IInanupoBanue npoekra. Pacripenenenue poseu.
4) YecrpoiicTBO M NPpHMeEHeHHe 0eCIUIOTHHKOB.

OOyuaromuecs no3HakomsTcs: ¢ ucropueil npumenenuss bAC. Y3nator o coBpemenHsix BAC,
KaKMe 3aJaud MOXKHO pelarb C HX [OMOUIbI0. Y3HAIOT TAaKXE OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcCHOBBI ChEMKH ¢ 0€CITHIIOTHHKOB.

OOyyaromuecs y3HarOT, Kak co3aaércs nonérnoe 3ananue s bAC. Kak npousBoaures 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaTbl MOXKHO MOJIYYUTh U Kak

3TO cAenaTh (MoIy4eHne opToPOTOIIIaHa U TPEXMEPHOU MOJIETIH).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHI 00pad0oTKH reo aHHbIX.
ABTOMaTH3UPOBAHHOE MOJAETHUPOBaHNE 00BEKTOB MECTHOCTH ¢ TToMoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochEMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 110 TIOJETHOMY 33/IaHUIO.
8) Oo6pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanne 3D-mopenei.

9) HM3yueHme ycTpoOicTBa JJIsi IPOTOTHIIMPOBAHMSI.
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O3HaKOMJIEHHE C YCTPOMCTBaMH MPOTOTUIMPOBAHUS, TPEIOCTABICHHBIMUA OOYYalOITIMCS.
OO0yyaronuecs y3HatT 00ITMe MPUHITUIIBI PAOOTHI YCTPONCTB, a TAKIKE KOT/Ia OHH MPUMEHSIOTCS

U YTO C UX MIOMOIIBI0 MOXHO TOJTYYUTb.
10) IoaroToBKa JaHHBIX JJIS1 YCTPOICTBA MPOTOTHIIMPOBAHUS.

[ToaroroBka 3D-Moenei, SKCOPT AaHHBIX, MMOJATOTOBKA 3aJaHUM MO MeYaTH.
11) [IporoTHnHpOBaHHE.

[Ipumenenue ycTpoicTB nmpoToTUnupoBanus (3D-npunHTED).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHeHI/Ie MoOJIeNIed 110 JTaHHBIM aSPO@OTOCBéMKI/I C MOMOIIBKO PYYHOTO MOJACIIMPOBAHUS U

IIOATOTOBKA K [1€4aTH HA yCTPOMCTBAX IPOTOTUIIUPOBAHMUS.
13) IoaroTroBKa Mpe3eHTanMii.

I/I3yquHe OCHOB B IIOATOTOBKC MPE3CHTALWU. COBILaHI/Ie MMpE3CHTAIU. HOI[FOTOBKa K

HPEICTABICHUIO PEaTn30BaHHOTO MIPOTOTHUIIA.
14) 3ammTa NpoeKToB.

HpeI[CTaBJ'IeHI/Ie PCATIN30BAHHOIO ITPOTOTHUIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHUE

Bcero
Ne ni/m Pasnensl mporpamMmel yaeOHOTO Kypca 4acoB
1 | 3nakomcTBo. Texnuka 0e3onacHocTu. BBoaHoe 3ansitue 2 Baok 1 -
(«Mensiss MUP»). 13 yacoB
2 | BBenenue B reonngopmMannoHHblie TexHoorun. Keiic 1: 7
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 2
MPUMEHEHHUS, IEPCIIEKTUBbI UCIIOIb30BaHUS KapT.
2.2. BekTopHble 1aHHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'HC. 2
L[BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKuMu OHJIaH-CEepBUCAMHU.
2.3. Cser u uBert. Ponb nBera Ha kapte. Kak 3actaBuTh 11BET 1
paboTtatb Ha ce0s?
2.4. Co3zanue u myoJMKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «'1o6anbHOe mo3unuonnpoBanue “Haviau cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl 1100aIBHOTO TO3UIIMOHUPOBAHUSI. 2
3.2. | TlpumeHeHUe CITyTHUKOB JUIS MTO3UIIMOHHPOBAHUSI. 2
4 | ®oTorpaduu U NAHOPAMBI. 9 baoxk 2 —
Hcropus ¢pororpaduu. @otorpadus kak crnocod n3ydeHus 1 16 1acos
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 2
4.2. KauyeCTBEHHOTO (DOTOCHUMKA.
4.3. Coznanne cpepudeckux maHopam. OCHOBHBIC TIOHATHS. 2
HeobOxonumoe obopynoBanue. TexHuka chEMKU
chepruecKkrux naHopaMm pa3IndHOl anmnapaTypoi (Kamepbl
cMapT¢OHOB Oe3 MITAaTHUBOB, IIU(PPOBBIE PoTOANTAPATHI CO
MTaTUBAMU U T. ]1.).
4.4, Coznmanne ceprudeckux nmanopam. CIimBKa MogydeHHbBIX 4
dororpaduii. Koppekuus u perymis nanopam.
5 | OcHoBbl a3podorochbémku. Ilpumenenne BAC 27
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero Ha camom jaeJie
HYKeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).
5.1. dortorpammeTpus U e€ BIUSIHNAE HA COBPEMEHHBIN MHUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO 2
IIOCTPOEHHUS UX B TPEXMEPHOM BHJIE.
5.2.
[TpuHIMI TOCTPOSHHS TPEXMEPHOTO N300pakeHHs Ha 4
koMmrbtoTepe. Pabora B hoTorpammerpudeckom [10 —
Agisoft PhotoScan wnu anamoruanom. OdpaboTka
5.3. OTCHSITOTO MaTepHaa.
becniunothuk B reonndopmaruke. Y CTpoiiCcTBO 1 2 bJaok 3 -
5.4. IIPUMEHEHHUE JPOHA. 16 yacos
55. Texandeckue ocooennoctu bITJIA. 2
5.6. [TunotupoBanue BITJIA. 6
Hcnonp3oBanre 6€CUIOTHUKA TSI ChEMKH MECTHOCTH. 6
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei. 3 Biaok 4 -
58. CriocoObl peTaKTHPOBAHUS TPEXMEPHBIX MOJICIICH. 23 yaca
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOHUCTBA IS 2
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPHHTEPOM.
Ddusnueckre 1 XUMUYECKHUE CBOICTBA IUIacTUKa It 3D- 1
510. | mpunrepa. Iledats TpEXMEPHOM MO/IEIN IIKOJIBL.
Keiic 3.2: «A3MeHeHne cpeabl BOKPYT IIKOJIbI». 10
6.1. Pa6ota B I1O 7151 pydHOro TpEXMEpPHOT0 MOAETHPOBAHUS 1
— SketchUp nnm aHanoruaaom.
6.2. DKcnopTUpoBaHue TPEXMEpHBIX (aitnos. [IpoexkTupoBanue 7
CcOOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue 2
TPEXMEPHON BEIIECTBEHHON MOJIEIH.
7 [ToaroToBKa 3alIMTHI TPOEKTA. 3
8 3amuTa MpoeKTOB. 2
3akmounTenbHoe 3anaTue. [lonBeaeHne UToros padboTsl. 2
9 [Tnansr mo qopaboTKe.
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Kelicbl, BXxogAawmne | KpaTkoe copepxanue
B Mporpammy

Kelic 1. CoBpemeHHble Kelc 3HaKOMUT 0OyYatoLWMNXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pellas
KapTbl, uam Kak onucaTb 33434y Keica, obyyatomeca NpoxoaaT cneaytolwme TeMaTUKK: KapTbl U
3emnto? OCHOBbI X GOPMMPOBAHUS; U3YHEHME YC/IOBHbIX 3HAKOB M MPUHLIMNOB UX

OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHUA; MacLUTab u ap.
BCMOMOTaTe/IbHble MHCTPYMEHTbI GOPMUPOBAHMA KapTbl.

Kelic 2. TnobanbHoe HecmoTpA Ha TO, UTO HaBMraTopbl M CNOPTUBHbIE TPEKepbl CTaNun
No3nUMOHMPOBaHNE «HalgM | HEOTbEMNEMOW YaCTbHO HALWEN KM3HM, MaNo KTO 3HAET NPUHLMM UX
cebs Ha 3eMHOM LLape». paboTbl. Mpoiiana Kelic, obyyarowmecs ysHatot npo INMTOHACC/GPS —

NpPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMbI, MPUMEHEHMUE.
MprvmeHeHWe norrepoBs. Buayanmsauma TEKCTOBbLIX AAHHbIX HA KapTe.
Co3paHue KapTbl MHTEHCUBHOCTW.

Keic 3.1. AspodoTocbémKa. | OBBEMHBIN Kelc, KOTOPbIM NO3BOIUT 06YYalOLWMMCA OCBOUTL MOJTHYIO

«[nA yero Ha camom gene TEXHO/IOMMYECKYIO LLeNOYKY, UCMO/b3YeMY0 KOMMEPUYECKUMM
HY*KeH 6ecnuioTHbIN KOMMaHUAMMW. YCTPOMCTBO U NPUHLMMNbI GYHKUMOHMpPOBaHMA BIJIA,
NeTaTesbHbIN annapaT?». OcHoBbl $OTO- U BUAEOCHEMKM U NPUHLMNOB Nepesayn UHPopMaLum ¢

BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

Kelic 3.2. UsmeHeHue cpeabl | MpoaonkeHue Kelica 3.1. Obyyatowmecs, umes B CBOEM PacrnopaXKeHUn
BOKPYT LUKOJIbI. 3/1eKTPOHHY0 3D-moaenb WKObI, MPOAO/IKAT BHOCUTb MU3MEHEHUA B
NPOAYKT C Lenbto bnaroyctpolicTBa paoHa. Obyyatolmeca NnpogonKatoT
COBEpPLUEHCTBOBATb CBOM HaBblK 3D-MoOAeNMPOBaHUSA, 3aBepLUasn NPOEKT.

4.2.4. MarepualbHO-TEXHUYECKAE YyCJIOBUS  peajHu3allid OCHOBHOW  00pa3oBaTesbHOU

nporpaMmal (HO CyTH, O6’B€I[I/IHGHI/IC BCEX PCCYpCOB, NPOIIMCAHHLIX B Keﬁcax)
Cnucok 060pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkune TexHU4ecKne xapakTepucTtmku Ea. nam. Kon-so

1 | KomnbloTepHblii Knacc UKT

1.1. M®YVY (npuHTep, ckaHep, Konup) MuHuMmanbHble: popmat Ad, naszepHbli, WT.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: L.
npesycTaHOBAEHHO OnepaLoHHOM nNpou3BoANTENIbHOCTb NpoLeccopa (no
cucTemom, opUCHBIM NPOrPaMMHbIM Tecty PassMark — CPU BenchMark
obecneyeHnem

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

06bEM onepaTMBHOM NaMATU: He meHee 4
re; 1
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06bEM Hakonutena SSD/eMMC: He meHee
128 16;

MO ana npocMmoTpa U peaaKTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauni
pacnpocTpaHéHHbIX popmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOM, 0PUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (nau Intel
Celeron N), He HUKe 1600 MTw,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENBHOCTbL NPOLLECCopa: He
meHee 2000 egnHnL;

MO gna npocmoTpa U peaakTUpoBaHMA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauuni
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTmeH bl KOMMNAEKC

Konnyectso ogHOBpPEMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonornum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaoBaHue (3D-npuHTEP)

MuHUManbHble:

TMN NnpuHTepa: FDM;

matepuan: PLA;

pabounit cToN: C NOAOrPEBOM;

pabouasn o6nacTtb (XYZ): oT 180x180x180
MM;

CKOPOCTb neyatu: He meHee 150 mm/cek;
MWHUMaNbHasA TONLWMHA coA: He Bonee
15 MKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOpNyC: Han4me.

WwT.

2.3.

Mnactuk ana 3D-npuHTEpa

TonwuHa NAacTMKoBom HUTK: 1,75 mm;
maTepuan: PLA;
BeC KaTyLwWwKn: He meHee 750 rp.

wT.

15

2.4,

MO gna 3D-mozennpoBaHma

O6nauHblit HCTpymeHT CANP/ACYN,
OXBaTblBaloLLMI BeCb npouecc paboTbl ¢
U3LEeNNAMU — OT MPOEKTUPOBAHUA A0
M3roTOB/IEHUS.

LononHutensHoe obopyaosaHue

2.5.

LLnem BUpTyanbHOM peanbHOCTH

Obuiee paspeleHne He meHee 2160x1200
(1080x1200 gns KaxkAoro rnasa), yron
0630pa He meHee 110;

Ha/IMyMe KOHTPO1IepoB — 2 WT.;
Ha/MymMe BHELWHUX 4aTYNKOB — 2 WT.;
pa3beém ANA NOAKNOUYEHNA HAYLIHNKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Hanuuue.

KOMNNEKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomMnnekT U3 Agyx LWITaTUBOB.
CoBMEeCTMMOCTb CO LUJIEMOM BUPTYabHOM
peanbHocTy, n.2.3.1.

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso Aaep npoueccopa - He meHee
4

TakTOBas YacToTa npoueccopa - He MeHee
2500 MTy,

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6
6 BMAeonamsaTb

0O6bem onepaTMBHOW NAaMATU - He MeHee 8

r6.

wT.

2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYa/IbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEHUA NoNb3oBaTeNen

TpeboBaHWA K cucTeme BUPTYabHOM
peanbHOCTU:

noaaepXKa MoObUNbHbIX WAEMOB
BMPTYa/IbHOM peanbHOCTM Noja,
ynpasneHnem OC Android;

noaaep»KKa ynpasastoLLmMx KOHTPONEPOB
C BO3MOKHOCTbIO 6-KOOPANHATHOTO
OTC/IEXKMBAHUSA MOJIOKEHMUA B
NPOCTPAHCTBE;

TEXHO/IOTMA NOJIHOM KOMNEHcaLMu nara
(anti-latency): nsobpaxeHve 4ONKHO
BbIBOAMTLCA A5 TOYEK, B KOTOPbIX
OKayKyTCA NeBblii M NPaBbIN rnasa
Nno/sib30BaTENA YepPEe3 Bpems, KOTopoe
OOJ/IKHO NPONTM C MOMEHTA HaYana
onpeneneHna MecTonoIoXKeHus rnas
Nno/Ib30BaTeNA 40 MOMEHTA OKOHYaHUSA
BblBOAA M30bpaxeHus.;

naowWanb OTC/EeXKMBaAHUA NoNb3oBaTENEN
— He meHee 16 KB. M;

KOJINYeCTBO No/ib30BaTeNe — He MmeHee 3

yen.

TpeboBaHMA K cUCTEME OTCNEKNBAHUSA
NoIOXKEeHUA Nob3oBaTenei (TpekuHra):
TUMN CUCTEMbI OTCNEXKMNBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTC/IEKMNBAHUS;
06LWMli BEC OQHOTO YCTPOMCTBA TPEKMHIA
— He 6onee 20T;

TEXHO/I0TMA: ONTUKO-UHEPLMAJIBbHDBI
TPEKUHT, aKTUBHbIE MapKepbl,
paboTatowue B MHGpaKpacHom
AnanasoHe;

yron o63opa oNTUYECKON CUCTEMbI — He
meHee 230 rpaaycos;

BPEMs OTK/IMKA CUCTEMbI TPEKMHTA — He
bonee 2 Mc;

pasmeLlleHne CEHCOPOB: Ha 06bekTe
OTCNeXUBAHUA;

CEHCOpbI, UCNOIb3yemble oA
OTCNEeXMBAHMA LWNEMOB BUPTYAIbHOM
pPeanbHOCTM U ANA OTCNEKUBAHUSA
OBWXXEHWUI PYK Nosib30oBaTeNiel, AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmelleHne aKTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OONHbI MOHTMPOBATLCA Ha oA, 6es
HeobxoaAMMoCTH
NOTO/I0YHOr0/HACTEHHOTO MOHTaMa;
Ha/n4ymMe CEHCOPOB B COCTABE EAMHOIO
YCTPOWMCTBA TPEKUHTA: aKCENEPOMETP,
rMPOCKOMN, ONTUYECKUIA CEHCOP;

YyacToTa OTCNEKMBAHMA NOOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbIBOPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKUI CeHCop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTCAEXNBAHMA NONOXKEHUA
NoNb30BaTeNA B MPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MMUHUMaNbHOE KOINYEeCTBO
nonb3oBaTenen, nogaeprKnsaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHMA K MOKa3aTeAM XPaHEHUA,
TPAHCMOPTUPOBKU U HACTPOMKMU:

BPeMA MOJIHOro pa3BEpPTbIBAHMA U
HACTPOMKM CUCTEMbI ANA NAOWAAMN
oTcnexxkmnaHus 16 kB. m —He 6onee 90
MUH;

HeobxoaMMOCTb KaIMbpOoBKM B Npouecce
3KCNayaTauum — OTCYTCTBYET;

TemnepaTtypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHuA K cnocobam ynpasneHua
WHTEPAKTUBHbIMU MOAENAMM:

noaAaep:kKa 6-koopanHaTHOrO
OTCNIEXKMBAHUA NONOXKEHWA YNPABAAOLLMUX
YCTPOICTB B NPOCTPAHCTBE.

TpeboBaHMA K NPOrpammMmHOMY
obecneyeHuto:

noAAepXKa CUCTEMOW TPEKUHTa
onepaymoHHbIx cuctem: Windows,
Android;

npeaocTasneHMe HeorpaHNYeHHoM No
BPEMEHMW MCNO/Ib30BAHWUA NPOCTOM
(HenckNOUNTENBHOM) INLEH3UM Ha
KOMMeEpPYECKOE MCMOo/Ib30BaHMue
NPoOrpamMmmMHOro obecrneyeHns cMcTemsl
TPEKWUHra Ha oguH wnem ¢ OC Android
(beccpouHan nmMueHsusa) — 3 wr.

Obuwue TpeboBaHUA:

Hannume MoBUNbHbBIX LWAEMOB
BMPTYanbHOM peanbHocTn Oculus Go nau
aHanor — 3 wr.;

HaM4YMe KOMMNIEKTa NPOBOAOB U
3apsAAHbIX ycTpoicTe ana 6ecnepebonHom
paboTbl.
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2.9.

MO ana 06paboTKM M306paKeHUn n
onpeaeneHuns Gopmsbl, pasmepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UK B

nNpoCTpaHcTBe.
doTtorpammeTpuyeckoe MO LT,

2.10.

KomMnaKTHbI KBagpOKONTep C
TpéxoceBbIM CTabMAN3aTOPOM, KamepoW
4K, MaKCMMaNbHOM Aa/IbHOCTbIO Nepeaaym
Keagpokontep Mavic Air He meHee 6 KMm. LUT.

2.11.

KBagpokonTtep ¢ Kamepoii, Bec He 6onee
100 r B cbope c nponensiepom 1 Kamepou;
ONTUYECKUI AaTUYMK onpeseneHus
No3nLUUKN — Hanuuue;

BO3MOHOCTb YAa/IEHHOTO

KesagpokonTtep DJI Tello nporpaMmmMmnpoBaHNA — Haanyme. LT,

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso apPpeKTUBHbIX NMKCenen — He T,
meHee 20 MH.

3.2

Buaeokamepa MnaHwer (ana obecneyeHun wr.
COBMECTUMOCTU C N 2.3.6) C NpUMepHbIMMK
XapaKTepmUcTUKamm:
AvaroHasnb/paspelieHve: He meHee
2048x1536 nukcenei;

AmnaroHanb 3KpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee 32
I'b;

paspelleHne GpoTokamepsbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BblcOTa: He bosiee 250 mm.

33

KapTa namatu gna O6bEéM namaTn — He meHee 64 6, Knacc wr.
doToannapata/BuaeoKkamepsi He HMKe 10.

34

Lratms MakcumanbHas HarpysKa: He 6osee 5 Kr; .
MaKCMManbHaA BbICOTA CbEMKU: HE MeHee
148 cm

4.2.5. VnadopMarimoHHO-METOAMYECKHE YCIOBUS pean3allid OCHOBHOW 0Opa3oBaTeIbHOM

nporpamMmbl OCHOBHOT'O 06I_I_ICFO 06pa3OBaHI/I}I (CHI/ICOK BHCIIHUX MCTO/. MaTepI/Ia.HOB) (CCBIJ'IKI/I

Ha JOII. MaTCpUaJIbl — IIPOIKUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AnmazoB, W.B. COOpHHMK  KOHTPOJBHBIX  BOIPOCOB IO  JUCHUIIHHAM
«Aspodotorpaduss», «AIpochbEMKa», «AIPOKOCMHUECKHE METOIbl chéMOk» / U.B.
Anmazos, A.E. AnteiHoB, M.H. CeBacthgnoBa, A.®. Crenenko — M.: wu3m.
MUUT AuK, 2006. — 35 c.

36




10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OGmue Bompochl MPOSKTUPOBAHKS M COCTABJICHUS KapT YISl CTYJEHTOB
cneunanbHoctu «Kaprorpadgust u reomndopmartukay / E.JO. baesa — M.: u3n.
MUUTI'AuK, 2014. — 48 c.

Maxkapenko, A.A. YueOHoe mocoOue Mo KypcOBOMY MPOEKTUPOBAHHIO IO KypCy
«Obmereorpadpuueckue kapte» / A.A. Makapenko, B.C. Mouceea, A.JL.
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meroauueckoe mocodue mo UCIoiab30BaHUIO TONOrpaduuecKkux KapT
JUTSl OLICHKHU dKOJIorudecKkoro coctossaust teppuropur / T.B. Bepemaka, Kauaes I'.A.
— M.: u3g. MUUI'AuK, 2013. — 65 c.

Penpko, A.B. ®ororpaduueckue mporecchl peructpanuu wuHQopMmammm / A.B.
Penbko, Koncrantunosa E.B. — CII0.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoil 00pabOTKM H300paKEHUN.
JlucTaHIIMOHHOE 30HAMpOBaHHE M reorpaduueckue HWHOOPMALKUOHHBIE CHCTEMBI.
Yuebnoe mocobue / A.I'. Kocunos, N.K. JIypse nox pen. A.M.bepnsara — M.: uzn.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  cHUCTEMBl  BO3AYIIHOHM  pa3BeAKd,  JAemubpUpoBaHUE
PaJIMOIOKAIIMOHHBIX U300pakenuii / mox pen. LlkomsHoro JILA. — w3n. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOAOBEICHUS: YueOHUK it By30B / FO.I1.
Kuenko — M.: uzn. Kaprreouentp — ['eone3uzaar, 1999. — 285 c.

WpanoB, H.M. bamnuctuka u HaBuramus KOCMHYECKHUX alMaparoB: y4eOHUK IS
BY30B — 2-¢€ u3J., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Merogndeckoe 1moco0ue MO Kypcy «IKOJIOTHUECKOe
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Usanos, A.I'. MeToanueckue yka3aHUs 1O BBITOJHEHUIO JTAOOPATOPHBIX paboT Mo
muciumiuHe «lludposas kaprorpadus». [nst cTyneHToB 3 Kypca IO HallpaBJICHUIO
noarotoBku «Kaprorpadusa u reounpopmaruka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. Ammac kaprorpaduyeckux NpPOEKIMHA Ha KpYNHbIE PETHOHBI
Poccuiickoit @eneparun: yuebHo-HarnsaHoe uznanue / A.I'. Banos, .M. 3arpeOun
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CI0XKHOMY.
Camoyunrens / A. Tlerenmua — w3, JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}O. IlpumeHeHue reorMHPOPMAIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM IMIKOJIBHOM oOpa3oBaHuu. B cOopHuke: Dkonorusi. DKOHOMHKA.
WNndopmaruka / A.JO. beictpos, [.C. JIyouun, C.C. I'pyzneB, M.B. Annpees, /1.0.
Hpeira, @.B. llkypos, }O0.B. KonocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'NC-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. ITopran BHE3EMHBIX TAHHBIX —
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'eokBaHTyM TyJIKUT. MeToau4YeCKUil

nHCTpyMeHTapuii HacTtaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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