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I. IlosicHuTEIBLHASA 3aICKA

AKTYalbHOCTB: CETOAHS T€OMH(POPMALMOHHBIE TEXHOJOTHMHM CTajJH HEOTHEMJIEMOH 4YacTbiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3yeTCs HAaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOILECTBEHHOTO TPAHCHIOpPTA M MHOTHUMH JIPYTUMHU
CEpBHCAMHU, CBA3AHHBIMU C KapTaMU. JTU TEXHOJIOTUU UCIOJIb3YIOTCS B COBEPLIEHHO Pa3IMUHbIX
cdepax, HauUMHAs OT pEarupOBAHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYNBAs MAPKETUHTOM.
Kypc «'eonndopmaiionHble TEXHOJOTMM» TO3BOJSET CcHOpPMHUpPOBATH y OOYyYaroIIUXCs
YCTOMYMBYIO CBSI3b MEXy MH()OPMALIMOHHBIM U TEXHOJOTUYECKUM HAIMPaBICHUSIMHU HA OCHOBE
peaJbHBIX MPOCTPAHCTBEHHBIX MAHHBIX, TAKMX KaK a’po(oTochEMKa, KOCMHUYECKas ChEMKa,
BEKTOPHBIE KapThl M JAp. DTO MO3BOJIUT OOYJAIOIIUMCS MOIYYUTh 3HAHHS MO HMCIIOJIb30BAaHUIO
reorH()OpPMAIIMOHHBIX HMHCTPYMEHTOB W MPOCTPAHCTBEHHBIX JaHHBIX JJs TOHMMAaHUA U
M3YYEHUS OCHOB YCTPONCTBA OKPY’KAIOLIEro MHpa M TPUPOJHBIX sBieHuid. OOydaromuecs
CMOTYT pPEaJIn30BbIBATh KOMAaHIHBIE MPOCKTHl B c]epe HMCCICTOBAHUS OKPYKAIOMIETO MHUPA,
HA4aTh KUCIIOJIb30BATh B MIOBCEHEBHOW KU3HU HaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX Ha MECTHOCTH, CO3/aBaTh 3D-00BEKTHI

MCCTHOCTH (KaK OTACJIBHBIC 3JaHN, TaK U LCJIBIC ropona) U MHOTr' o€ Apyroc.

Knaccudukanus nporpaMmbl: TEXHUYECKas.

HanpaBiieHHocTs,  o0pa3oBaTe/ibHOW  mporpamMmbl:  oOpa3oBarelbHas  MporpaMma
«['eonHpopMaIIMOHHBIE TEXHOJOTUMY» SIBJISIETCA 0O0Ie00pa3oBaTeIbHOW MPOrpaMMoOi 10

npeaMeTHOU obnactu «TexHOoIoTHsY.
DOYyHKIUOHAJIBbHOE NPeJHA3HAYEeHHE POrPaAMMBI: ITPOEKTHAS.

®dopma OpraHu3alyu: rpynnosas.

AKTYaJIbHOCTD M OTJINYHMTE/IbHbIE 0COOEHHOCTH NIPOrPaMMBbI



HoBuszna mporpammbl 3aKiIfO4aeTcsi B CO3J@aHWHM YHUKAJIBHOW O0Opa30BaTEIIbHOW CpEIbl,
dbopMupyIOIIEi MPOSKTHOE MBIIIJICHHE 00YYAOIINXCS 32 CUET TPAHCISAIUHU MPOSKTHOTO CIIoco0a

JESATEIBHOCTH B paMKax peIIeHNs] KOHKPETHBIX MPOOJIEMHBIX CUTYaLU.

AKTYyaJIbHOCTh MPOTpaMMbl 00YCJIOBJIEHA TeM, YTO paboTa HaJ 3a/auaMd B paMKax MPOEKTHOM
NEeSITeTbHOCTH (DOPMUPYET HOBBIN THUIT OTHOLICHUS B PaMKaxX CHUCTEMbI «IIPUPOa — OOLIECTBO
— YEJOBEK — TEXHOJIOTUM», ONPEAEISIOMNN 00s3aTeIbHOCTh IKOJOTHUECKOH HOPMHUPOBKH
IOpU OpraHMU3aluu JH000M AEATENBHOCTH, YTO SBIISETCS NEPBbIM IIAroM K (OpPMHUPOBAHUIO

«IIOKOJICHHS pa3BUTHUSA», ABJIAIOMICTOCA TPECHAOM pPa3BUTUSA COBPEMCHHOI'O O6H.ICCTB3..

[Iporpamma mpenrosiaraer GOpMHUPOBAaHUE y OOYYAIOIIMUXCS MPEICTABICHUM O TEHACHIUSAX B
pa3BUTUHU TeXHUYECKOU cepbl. HOBBINM TEeXHO-MPOMBIIITICHHBINA YK HE MOKET OBITH MOJIOKEH
B popmar oOmiecTBa pa3BUTHS TOJHLKO Ha OCHOBAHHH HOBH3HBI (DH3UYECKHUX MPUHIIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUU M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS Ha MOCTHHAYCTPHUAIHHOM dTarie
pa3BUTHA COLIMYMa, a UJesl Pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYACT B ce0s TEHIEHIUIO K
OOpETeHHMIO COHAIPABJICHHOCTH AHTPOIOICHHBIX (PAKTOPOB, 3aKOHOB pPa3BUTHS Ouochepsl u

KYJIBTYPHOI'O Pa3BUTHS.

[legarornyeckas 1enecOOOPa3HOCTh 3TOM MPOrPaMMBbl 3aKJIIOYAETCS B TOM, YTO OHA SIBISETCS
LEJIOCTHOW M HEMPEepPhIBHOW B TEUEHHE BCEro Mpolecca 00y4eHUs U MO3BOJISIET 00ydaromeMycs
miar 3a IaroM pacKkphiBaTh B ce0¢ TBOPYECKHE BO3MOXKHOCTH M CaMOPEAIM30BBIBATHCS B
COBpEMEHHOM Mupe. B mponecce u3ydeHHs OKpPYKAIOIIEro MHpa OO0ydarouiuecs: MoJjydaT

JOITIOJIHUTCIIbHOC 06pa30BaHHe B 00JacTH I/IH(l)OpMaTI/IKI/I, reorpa(bpm, MAaTEMAaTHUKH U (1)I/I3I/IKI/I.

OTnuuuTeNbHON 0COOEHHOCTHIO JaHHON MPOrPaMMBI OT YK€ CYLIECTBYIOIINUX 00pa30BaTeIbHbIX
IporpaMM siBIsieTCsl €€ HalpaBiICHHOCTh Ha pa3BUTHE OO0yYaromMXcsi B  IMPOEKTHOMN
nesTeNbHOCTH coBpeMeHHbIMU MeTonukamu TPM3 m SCRUM ¢ noMompro COBPEMEHHBIX

TEXHOJIOTHI 1 000pyI0BaHUS.

Bo3zpact obyuarommxcsi: oOydaromiuecs 5-7 KJ1accos.
Cpoxku peanusanuu nporpaMmai: 68 4acos.
Hanosnnsiemocts rpynm: 15 yenosexk.

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

DopMbI 3aHATHH:



- paboTa HaJl peleHueM KeicoB;

- 1abopaToOpHO-NPaKTHUECKHUE PadOTHI;
- JICKIIHH;

- MacTep-KJIacChl,

- 3aHATHUSA-COPCBHOBAHUS;

- 9KCKYpCHH;

- IPOEKTHBIE CECCHUM.

METOIIBI, HUCMOJb3yEMbIC HA 3AHATUAX:

— npakTHieckue (yrnpaxHeHUs, 3a]Ia4H);

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

— HarJsiAHbIC (JIEeMOHCTpAIU MYJIbTUMEIUUHBIX Ipe3eHTalui, pororpadun);

— npoOjeMHbIe (METOABI MPOOJIEMHOTO H3JIOKEHHS]) — OOydaromuMces AaéTcsi 4acTh
TOTOBOTO 3HAHMUS;

- IBPUCTHYUECKUE (YaCTHYHO-TIOMCKOBBIE) — OOYYAIOMIMMCS TPEIOCTABISETCs OOoJbIIast
BO3MO>XHOCTh BBIOOpA BAPHAHTOB;

— HCCJIEIOBATENbCKHUE — O00YUYaloIIMecs: CaMH OTKPBIBAIOT U UCCIECAYIOT 3HAHUS;

— WJLTIOCTPATUBHO-00BSICHUTENBHBIE;

— PENpPOAYKTUBHEIE,

— KOHKpPETHbIE W  a0CTpakTHbIe, CHHTE3 W aHajiu3, CpaBHEHHE, 00o0O0IIeHue,
abcTparupoBaHue, KiacCUpUKalUsg, CUCTEeMaTU3alus, T. €. METOAbl KakK MBICIUTEIbHbIC
oTiepaIuuy;

- HWHIAYKTUBHBIC, ICAYKTHBHEIC.

1.1.1. Henn u 3amaunM peanu3alil OCHOBHOM 00pa3oBaTEeNbHON IMPOrpamMMbl

OCHOBHOTO 00111er0 00pa3oBaHus

Lesab: BoBieueHHE OOYYaOIUXCA B IPOEKTHYIO JAEATENBHOCTb, pa3pabOTKa Hay4dHO-

HCCIICOOBATCIIbCKUX N MHKCHCPHBIX ITPOCKTOB.



3agaum:

obyuarowue:

. npuoOpeTeHue u yriryOieHrne 3HaHU OCHOB IMMPOSKTUPOBAHMS U YIIPABIICHHS TPOSKTAMH;
. 03HAKOMJICHHE C METOJaMH U TTpuéMaMu cOopa U aHam3a HHpOpMaInm;

. o0y4YeHHe MPOBEJCHUIO MCCIICOBAHUH, MPE3ECHTANN U MEXKIIPEIMETHON MO3UITUMOHHON
KOMMYHHUKAIIWH;

. oOy4yeHne padoTe Ha CHeIHATH3UPOBAHHOM 000PY/IOBaHUH ¥ B TPOTPAMMHBIX CPEIax;

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

MMPUMCHATb TCOPCTUUCCKHUC 3HAHUA HaA IMPAKTUKE B COOTBCTCTBUU C COBPECMCHHBIM YPOBHEM

Pa3BUTHA TEXHOJOTHUH.

pazeusarowyue:

. (bopMHpoBaHUE UHTEPECa K OCHOBAM M300peTaTeNIbCKON JesITeIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEATUBHOT'O MBILUICHUS;

. npuodpereHue omneita ucnosb3oBanusd TPU3 npu popmupoBaHuy coOCTBEHHBIX UIEH U
peueHui;

. ¢opMHpoBaHHE TIOHUMAaHUS TNPSAMOM U OOpaTHOM CBS3UM MPOEKTa M Cpelbl ero

pcams3anuu, 3aJ10)KCHUEC OCHOB COITMAIIbHOM 1 DKOJIOTHYCCKOM OTBCTCTBCHHOCTH,
° Pa3BUTHC T'COIMMPOCTPAHCTBECHHOT'O MBIIIJICHUS

. pa3BuTHE COPT-KOMIETEHUUH, HEOOXOAUMBIX JJIsl yCIEUTHOW paboThl BHE 3aBUCUMOCTH

0T BbIOpaHHOM npodeccuu.

gocnumamenbHule:
. dbopMupOBaHHE TPOESKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIIICHUS;
. dbopMHpOBaHHE MHUPOBO33PEHUSI IO KOMIUIEKCHOM OIIGHKE OKPYXKAIOIIeTO MHpa,

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

® BOCIIUTaHUE COOCTBECHHOM MMO3UIUMMU 110 OTHOWICHUIO K JACATCIBHOCTH W YMCHUC

COIIOCTAaBIIATh €€ ¢ APYIruMHU NMO3ULUAMU B KOHCTPYKTUBHOM JUAJIOTE,



. BOCIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

1.1.2. [TpunHtmnel ¥ MOAXOABl K (OPMHUPOBAHUIO O0OPA30BATEIBHOW MPOrpaMMBbI

OCHOBHOT'O 0011Iero 00pa3oBaHUs
[Iporpamma peanusyercsi:

-B HGHpCpBIBHO—O6paSOBaTeHBHOﬁ JCATCIIBHOCTH, COBMECTHOM JCATCIIBHOCTH, OCYH_[eCTBJIHeMOI;’I
B XOJI€ PCKUMHBIX MOMCHTOB, I/ 06yqa}omm7lc;1 OCBAanBaACT, 3aKPCILILACT H anpo61/1pyeT

MOJIYYCHHBIC YMCHUA,

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

MNO3ULHAX, PELIaTh MPOOIEMHBIE CUTYAIlUH U JIp.;

- BO B3aUMOJICHCTBHUHU C CEMbSIMU JIETEN.

IIporpamma MOKET KOPPEKTUPOBATHCS B CBS3U C U3MEHECHUSIMMU:
- HOPMaTHUBHO-IIPABOBOM 0a3bl AOIMIKOIBHOTO 0Opa30BaHUS;

- BUI0BOW CTPYKTYpPHBI TPYIIIL;

- 00pa30BaTEJILHOTO 3a1IpOCca POJUTEIECH.

[Toaxoap! K OPMHUPOBAHUIO TPOTPAMMBI:

- JlmuHOCTHO-OpUEeHTHpOBaHHBIA. OpraHuzanuss o00pa3oBaTENBHOTO Ipolecca € YU4ETOM
[JIaBHOTO KpuUTepHs 3(P(PEeKTUBHOCTH 00yYaromerocss — ero JUYHOCTH. MeXaHU3M — CO3/JaHHe
YCIOBUH Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3Y4YEHMsI CIIOCOOHOCTEH OO0YydYarolerocs, ero

HHTEPCCOB, CKJIOHHOCTEH.

- JestenbHocTHBIA. OpraHuzanus JeSTENBHOCTH B OO0IIEM KOHTEKCTEe 00pa3oBaTENbHOIO

nmpormnecca.

- llennoctHseii. OpraHuzanusi pPa3BUTHS W BOCHUTAHWS HAa OCHOBE OOIICUETIOBEYECKUX

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



- KommerentHocTHBI. @DopMUpOBaHWE TOTOBHOCTH OOYYaIOIIMXCA  CaMOCTOSATEIHLHO

HeﬁCTBOBaTB B XOZI€ PCUICHU aKTYAJIbHBIX 3a/1a4.

- CHCTEeMHBIH. MeTOI[OHOl"I/I‘IeCKOC HaIrpaBJICHUEC, B OCHOBC KOTOPOI'0 JIC)KUT PaCCMOTPECHUC
06yqa101ueroc;1 KaK IEJOCTHOIO MHOKECTBA 3JIEMEHTOB M3 OTHOIICHUU H PA3INIHBIX CBs3EH

MCKAY HUMMU.

- Huanornyeckuii. Opranusanus mporecca ¢ y4ETOM NPUHIHUIA TUaiora, CyObeKT-CyObeKTHBIX

OTHOIIIEHU.

- IIpoGnemusiii. dopMHUpOBaHUE MPOrPAMMBI C TMO3ULIHUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
IpelCTaBlICHUs €€ CTPYKTYpbl KaK CHUCTEMbI MOJIPOrpaMM IO 00pa3oBaTeIbHBIM OONACTAM U

JCTCKHUM BUJaM ACATCIBHOCTH, CHOCO6CTBYIOHII/IM LCJICBBIM OPUCHTUPAM PA3BUTHA.

- KYJIBTypOJIOFI/I‘leCKPlﬁ. OpraHI/I3aHI/I${ mpounecca € y‘IéTOM IIOTCHOHAaJ1a Ky.]leypOCOO6p33HOFO

COACPpIKaHNA JOIIKOJIBbHOI'O O6pa30BaHI/I$L

1.2. [Inanupyemble pe3ynbTaThl OCBOEHHS OOYyYaroIIMMMCS OCHOBHOM 00pa3oBaTeiabHOU
porpaMmMbl OCHOBHOTO 00111er0 oOpa3oBaHus (005S3aT€bHO MPOBEPUTH pa3OHEHHE TIO

JUYHOCTHBIM, TPEMETHBIM H T. 1.)
1.2.1. OO1ume mMoNnoXeHnus

[Tporpamma paér oOydaromuMCsi BO3MOXHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
IPOCTPAHCTBEHHBIX  (TeonH(pOpMAlMOHHBIX)  TexHosoruil.  IlporpamMma  3HaKOMHUT
06y‘~IaIOHII/IXC$I C FCOI/IH(l)OpMaIII/IOHHBIMI/I CUCTCMaMU U C PA3JIMYHBIMHU BUAAMHU T'COJaHHBIX,
MO3BOJIIET IMOJIY4YUTh Oa30Bble KOMIIETEHLIMH IO COOpPY JaHHBIX U OCBOMTH IEPBHUYHBIE
HaBBIKU pabOThI ¢ JaHHBIMU. [loTydyeHHbIE KOMIIETEHIIUU M 3HAHUS MTO3BOJIAT 00Yy4atoIIMCS
OPUMEHHUTh MX TMOYTH B JIFOOOM HAaIpaBICHUHM COBPEMEHHOIO phlHKAa. OCBOMB IpPOTpaMMy,
oOydaromuecss CMOTYT BbIOpaTh HamOoJee MHTEPECHYIO Ui HHUX TEXHOJIOTMYECKYIO

HaIlpaBJIEHHOCTb, KOTOPOW OHU Oy1yT 00y4aThbCsl B pAMKax YIriryOJIEHHOTO MOTYJIS.



[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JTAHHBIMI, «OpUeHTHpOBaHUE Ha MECTHOCTH, «OCHOBBI dotorpaduny,
«CamocCTOSTeNbHBIN  cOOp nmaHHBIX», «3D-MonenupoBaHHe MECTHOCTH H  OOBEKTOB
MectHOCTHY, «I'eomnpopmarmonnsie cucremsl (I'MC)», «Buszyanuzanus u npeactaBieHue

PE3yIbTATOB.

B ocHOBe pa3paboTaHHOW MpPOrpaMMbl JISKUT METOAUYECKU HHCTPYMEHTapUi
denepanbHoro ThIOTOpa beicTpoBa AHTOHa IOpbeBuua «CeTh METCKUX TEXHOMApKOB

“KBantopuym”. BBOIHBII MOIYJIbY.

[IporpaMmma opueHTHpOBaHAa Ha JIOMOJHHUTENbHOE O0Opa3oBaHuEe OOy4arOUIUXCA

IIKOJIbHOI'O BO3pacCTa 7 xnacca.

MakcumanbHOE KOJIMYECTBO O0YyJaroIIMXCsl B Tpynne — 15 yenoBexk.

1.2.2. CrpyKTypa INIaHUPYEMBIX 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. JludHOCTHBIE pe3yibTaThl OCBOEHUS OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpamMMbl

MMpeaACTaBJICHBI B COOTBECTCTBHUU C l"pyHl'[Oﬁ JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeranpenMeTHble pe3yJbTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMBl

MPEJICTaBJICHbI B COOTBETCTBHH C MOATPYNIaMH YHUBEPCATIbHBIX YIEOHBIX JEHCTBHIA.

3. HpeI[MCTHBIC pPE3yJIbTaThl  OCBOCHMUSA OCHOBHOH O6pa30BaTeJIBHOI\/'I nporpamMmaI

MMPpEACTaBJICHBI B COOTBCTCTBHUU C I'pYyIIIIaMU PE3YyJIbTATOB y‘-IC6HOl"O npeameTa.



1.2.3. JIn4HOCTHBIE pe3yIbTAThI
IIpoepammmusie mpebosanus K ypoHI0 B0CRUMAHHOCIU (TUYHOCIHbLE PE3YIbINAmbL):

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

OTHOIICHUC 06yqafomeroc51 K HIKOJIC, OpUCHTALlKA HAa IIO3HAHUE HOBOI'O;
— OpUCHTaAlUA Ha 06pa3eu MOBCACHUS «XOPOUICT0 YUCHUKAY,

— ¢(hopMUPOBAHHOCTh CAaMOOILICHKH, BKJIIOYAsi OCO3HAHHWE CBOMX BO3MOXXHOCTEH B YYEHHH,
CHOCOOHOCTH aJIeKBAaTHO CYAMTh O IMPHYMHAX CBOETO YCIexXa/Heycrnexa B YYEHUH; yMEHHUE

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

— 3HaHME MOpAJIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPAIbHO-3TUUYECKUX CYKICHUH,
CIIOCOOHOCTh K PEIICHHI0 MOPAIbHBIX IPOOJIEM HAa OCHOBE KOOPJAMHALMU PA3IMYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OLIEHKE CBOMX IOCTYNKOB U JEHCTBHUI ApYrux J0Jed ¢ TOYKU 3pEHUs

COOITIOICHHSI/HAPYIIEHUSI MOPAJIbHON HOPMBI.
Ilpozpammmusie mpebosanus K yposHIO pazeumusl:

— C(bOpMI/IpOBaHHOCTB MNPOCTPAHCTBCHHOI'O MBIIJICHUA, YMCHUC BHUICTH 00BEM B IIIIOCKHX

peIMeTax;
— yMeHue oOpalaThIBaTh U CUCTEMATU3UPOBAThH OOJIBIIIOE KOJMYECTBO HHPOPMALIHH;

- Cq)OpMHpOBaHHOCTB KpC€aTHUBHOTO MBIINUJICHUA, MMOHUMAHHUEC MPUHOWUIIOB CO3AdaHUA HOBOI'O

MPOAYKTA;
— c(OpPMUPOBAHHOCTH YCUAUYNBOCTH, MHOT033Ja4HOCTH;

- Cq)OpMHpOBaHHOCTB CaMOCTOATCIIBHOI'O IoJAX04a K BBIIIOJHCHHUIO pa3JIMYHBIX 3aaa4, YMCHHUC

paboTaTh B KOMaH/ie, YMEHHE IPABUIBHO JIEIErMPOBATh 3a1a4H.
1.2.4. MeranpeameTHble pe3yabTaThl
['eorpadus

BBIITyCKHHUK Hay4duTCSA:
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. BBIOMpAaTh  HCTOYHWKKM  rTeorpaduueckoir  mHpopmanum  (kapTorpadudeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHUJCO- U (POTOM300paKEHUS, KOMIBIOTEPHBIC 0a3bl JaHHBIX),

AZICKBATHBIC PCIIACMBIM 3aJa4aM;

. OpPHEHTHPOBAThCSI B UCTOYHHKAX Treorpaduueckoil mHpopmanuu (kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BUJICO- U (POTOM300pakeHUS, KOMIBIOTEPHBIE 0a3bl AaHHBIX):
HAaXOJHUTh U M3BJIEKATh HEOOXOAMMYIO HH(OPMALIMIO; OIPEIENATh U CPABHUBATh KaUEeCTBEHHBIC
¥ KOJMYECTBEHHBIC IOKA3aTeNM, XapaKTepH3yloliue reorpaduieckue OOBEKTHI, MPOLECCHl U
SIBJICHUS, UX TOJIO)KEHHE B MPOCTPAHCTBE MO reorpaduyeckuM KapTaMm pazHOTO COJECPKAHUS U
JIPYTUM  HCTOYHUKAM;  BBIABIATH  HEJOCTAIOIIYIO,  B3aMMOJOMIOJHSIOIIYI0  W/WJIH
IPOTUBOPEUYMBYIO reorpaduueckyro nH(GOpMannio, MPEACTaBICHHYIO B OJHOM HJIM HECKOIBKHX

HCTOYHHKAX,

. OpeACTaBIsATh B pasnuuHbIX (opMax (B BHIAE KapThl, TaOmuIBl, Tpaduka,
reorpauueckoro omucaHusi) reorpaduyecKkyro MHQOpPMAIMIO, HEOOXOIUMYIO Uil PElIeHUs

y‘le6HHX H IIPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4.
BBIHyCKHHK IMMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:
® MOJCIUPOBATDb reorpaQ)quCKHe 00BEKTHI U SIBJICHUA,

® MNPpUBOJAUTL IPUMEPBI MPAKTHUYCCKOIO HCIIOJIb30BAHUA reorpa(bnqe(:KHX 3HAaHUU B

Ppa3INIHbIX obmacTIx JACATCIIBHOCTH.

MaremaTuka

CratucTrka U Teopus BEpOSTHOCTEHN

BbInyCKHUK Hay4dUTCS:

. MIPE/ICTABIISITH JAHHBIC B BHUJI€ TaOJIHII, TUarpamMm;

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

B noBcenHeBHOM KU3HU U TPU U3YUEHUH IPYTUX MPEIMETOB BBIITYCKHUK CMOXKET:

. U3BIIEKATh, UHTEPIIPETUPOBATh U MPEOOPa30BBIBATH WH(MOPMAIIMIO, TIPEICTABICHHYIO B
Ta0NMIlaX U Ha JUarpaMMax, OTPaKarollyl CBOWCTBA U XapaKTEPUCTUKH PeaTbHBIX MPOIECCOB U

SIBJIEHUH.
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Harnsignast reomerpust
['eomerpuueckue Gurypbl
BrinyckHuK Haydures:

. ornepupoBath Ha 0a30BOM ypOBHE MOHATHSAMU: (GUTYpa, TOYKA, OTPE3OK, MpsMas, I1yd,
JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaAparT,
OKPY)KHOCTh M KpPYT, NPSMOYTOJBHBINA Mapajuienenuresn, Kyo, map. M3o0paxaTs nzydaembie

(GUTypBI OT PYKH M C IOMOIIBIO JIMHEHKH U IUPKYIISL.

B noBceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IPEIMETOB BBIITYCKHUK CMOKET:

. pelaTh MpaKTUYECKHUE 3aJau C IPUMEHEHHEM IIPOCTENIIINX CBOMCTB (pUryp.
W3mepeHus v BbIYMCICHUS
BhInycKHUK Hay4uuTCSA:

° BBIIIOJIHATL U3MCPCHUC IJINH, paCCTOﬂHHﬁ, BCJIIMYUH YTJIOB C IMOMOLIBIO MHCTPYMCHTOB

JUIA I/I3MepeHI/II>'I JAJIMH U YTJIOB.

duznka
BbIMyCKHUK Hay4YUTCS:

. coOuo/iaTh MpaBuja OE€30MacHOCTH M OXpaHbl TpyJda Npu paboTe ¢ y4eOHBIM U

1a00paTOPHBIM 000PYIOBaHHUEM;

® MMOHUMATh IMPUHIUIIBL JIEeHCTBUSA MallliH, HpI/I60p0B N TCXHHUYCCKHNX YCTpOﬁCTB, YCJIOBUA

1X 0C30ITaCHOT0 UCIIOIL30BaHUS B MMOBCEIHEBHOM KH3HH,

® HCIIOJI30BAaTh IIPHU BBLIIIOJHCHUU y‘le6HHX 3ala4 HAYYHO-TIOMYJIIPHYIO JIUTECPATYpPy O

(I)I/ISI/I‘IGCKI/IX SABJICHUSAX, CIIPABOYHBIC MATCpUaJIbl, pECYPChl HHTCPHCTA.

WNudopmaruka
BhImycKkHUK HayquTCS:

. pasznuyaTh BUIBI HH(OPMAIMU IO CIIoco0aM €€ BOCIIPUSATHS YEIOBEKOM M IO Crioco0am

eé MpEACTABJICHUA HAa MAaTCPUAJIBHBIX HOCUTCIIAX
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. NPUBOJIUTH TMPUMEPbl HH(POPMAIMOHHBIX MPOLECCOB (IIPOLECCOB, CBS3aHHBIX C

XpaHEHHEM, IPeoOpa3oBaHUEM U Iepeadeii TaHHBIX) B )KUBOM MPUPOJIE U TEXHUKE;

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

MartemMaTHdecKrue OCHOBEI I/IH(i)OpMaTI/IKI/I
BBIHYCKHI/IK IMOJIY4YHUT BO3MOXKHOCTD:

® IMO3HAKOMUTHCA C IMPUMCPAaMH MATCMATHUYCCKHUX MOIICHCIZ n  HUCIIOJIB30BAHHUCM
KOMITBIOTCPOB IMPU UX aHAJINU3C,; IMIOHATH CXOACTBA U pa3JINYNA MCKIAY MaTeMaTHU4eCKOM MOACIIBIO
00BEKTa M €ro HaTypHOfI MOZCIIBIO, MCKIY MaTeMaTHYeCKOM MOACIBIO 00beKTa/IBIIEHUS H

CJIOBCCHBIM OIIMCAaHUCM.

Hcrnonbs30BaHne NPOrpaMMHBIX CHCTEM U CEPBHUCOB
BhInycKHUMK Hay4uuTCSA:
. KJIaccu(puIupoBarth (HaIIbl 0 TUIY ¥ HHBIM ITapaMeTpam;

® BBIIIOJIHATE OCHOBHBIC OII€palliu C Q)aﬁHaMI/I (CO3I[aBaTB, COXpaHATb, PCAAKTUPOBATD,

yIaJsaTh, ApXUBUPOBATH, «PACIIAKOBHIBATh)» apXUBHbBIE (ailiibl).

BBIHYCKHI/IK OBJIaJICCT (KaK pe3yiabTaT NPUMCHCHUS ITPOTPAMMHBIX CUCTEM U UHTCPHET-CCPBUCOB

B JIaHHOM Kypce U BO BCEM 00pa30BaTEeIbHOM IPOIIECCe):

® HaBBIKaMU pa6OTI>I C KOMIIBIOTECPOM; 3HAHUAMH, YMCHUAMU U HAaBBIKaMH, JOCTATOYHBIMUA
JUIA pa6OTBI C pa3JIMYHBIMHU BUJAMU HNPOTPAMMHBIX CUCTEM U HMHTCPHCT-CECPBHUCOB ((1)3.1\/'IJ'IOBLIC
MCHCIKCPBI, TCKCTOBBIC PCHAAKTOPLI, SJICKTPOHHLIC Ta6J'II/II_[I>I, 6pay3ep51, IIOUCKOBBIC CUCTCMEI,
CJIOBapu, SJICKTPOHHEBIC BHHI/IKJ'IOHGI[I/II/I); YMCHHUEM OINMUCBHIBATH pa60Ty OTUX CUCTEM U CCPBUCOB

C UCIMOJIb30BaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUY;

. pasnu4YHbBIME (hOopMaMH TPEICTABICHUS JaHHBIX (TaOJMIBI, AUAarpaMMbl, TpaQUKU U T.
1.);
o MMO3HAKOMUTCA C HNpPOrpaMMHBIMU CpCACTBAMHU JIA paGOTLI C ayauoBU3YyaJIbHbBIMU

JaHHBIMHU U COOTBCTCTBYIOIIUM MOHATUMHEIM arrmapaTroMm.

BbIMyCKHUK TOTYYUT BO3MOXKHOCTD (B IaHHOM Kypce U MHON y4eOHOMU JeATeNbHOCTH):
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® IMPAKTUKOBATHECA B HCIIOJIB30BAHHMK OCHOBHBIX BHAOB IMPHKIAAHOTO IIPOIrpaMMHOIO

oOecrieyeHus (PeAaKTOPbl TEKCTOB, IIEKTPOHHBIE TaOIUIIBI, Opay3epsl U Jp.);

® IIO3HAKOMHUTBCA C MHpUMEPAMH HCIIOJIB30BaHHMA MATEMATUYCCKOTIO MOJACIIMPOBAHUSA B

COBPEMEHHOM MHUPE;

® IMO3HAKOMMTBECSA C ITOCTAHOBKOM BOIIpoCa O TOM, HACKOJIBKO AOCTOBCpHA IIOJYUYCHHAasd
I/IH(l)OpMaHI/IH, IIOAKPCIUICHA JIM OHa aO0Kas3aTCjIbCTBaMM IIOJJIMHHOCTH (anMep: HaJIM4YHEC
SHCKTpOHHOfI HOI[HI/ICI/I); IMO3HAKOMHUTBCA € BO3BMOKHBIMU IMOAXOJaMHU K OLICHKE JOCTOBCPHOCTHU

uHpopManuu (IpUMep: CPaBHEHUE TAHHBIX U3 PA3HBIX UICTOYHUKOB);
: IIO3HAKOMUTBCS ¢ TpuMepamu ucnoib3zosanus KT B coBpemeHHOM Mupe;

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

IMPOU3BOJACTBC U B HAYYHBIX UCCIICAOBAHUIX.

Texnomorusa

PesynbTarhl, 3asBieHHbIE 00pa3zoBaTenbHOM mporpamMMmoil  «TexHonorus» 1o  OiioKkam

COACPIKAaHUA

q)OpMI/IpOBaHI/Ie TEXHOJIOTHYCCKOM KYJIbTYPBl H IPOCKTHO-TCXHOJOTMYCCKOTO MbIIJICHHA

o0y4aromuxcs

BrinmyckHuK Haydures:

. CJIeZIOBaTh TEXHOJIOTWH, B TOM YHCIIE B MPOLIECCE M3TOTOBIEHHS CyOBEKTHMBHO HOBOTO
NPOAYKTa,
. OLICHMBATh yCJIOBHMS IPUMEHUMOCTH TEXHOJOTMH, B TOM 4HCIE C TO3ULIUU

9KOJIOTUYECKOM 3alTUIIEHHOCTH;

. MPOrHO3UPOBATh MO HM3BECTHOW TEXHOJIOTUU BBIXOJbl (XapaKTEPUCTHKU MPOIYKTa) B
3aBHCUMOCTH OT HM3MEHEHHs BXOJIOB/TIapaMeTpOB/PECypCcOB, MPOBEPATh IPOTHO3BI OIBITHO-
DKCIICPUMEHTAIIHBIM IIYTEM, B TOM UHCJIE CAMOCTOSATEIBHO IUIAHUPYS TAaKOIro poja

AKCIIEPUMEHTHI;

M B 3aBUCUMOCTH OT CUTyallUH OLNTUMH3UPOBATH 0a30BbIe TEXHOJIOTUU (SanaTHOCTB —
KaquTBO), MNpOBOAWUTL aHAJIN3 aJIbTCPHATHUBHBIX PECYypCOB, COCIHUHATH B €IMHBIA ILIaH
HECKOJIBKO TEXHOJIOTMH 0e3 ux BUJAOU3MCHCHHA JIA IMOJNYYCHHUA CIIOKHOCOCTaBHOI'O

MaTepuaIbHOrO UM UH(POPMALIMOHHOTO MPOIYKTa;
14



. MIPOBOAMTD OIICHKY M UCIBITAHUE TIOJYYEHHOT'O MTPOJYKTa;

® MMpOBOANUTH aHaJIu3 HOTpe6HOCTeﬁ B TEX HIHU HHBIX  MAaTCPHAJIbHBIX  HWJIK

MH(GOPMALIMOHHBIX MTPOYKTAX;

. OTHCHIBATh TEXHOJIOTUYECKOE PEIICHUE C TIOMOIIBIO TEKCTa, PUCYHKOB, TpadudIecKOro
N300paKCHHS;
. AHATM3UPOBATH BO3MOXHBIE TEXHOJIOTUYCCKUE PEIICHUs, ONMPEIEISITh UX JOCTOMHCTBA U

HCOOCTAaTKU B KOHTCKCTC 3aZ[aHHOI7I CUTyalluu,

. NPOBOJIUTh M AHAIM3HPOBATH Pa3pabOTKy W/MIM PEAM3ALUI0 MPUKIAIHBIX MPOEKTOB,
IIPEIIIOJIAraroIIMX:
. OIIpe/IeIeHNe XapaKTepUCTUK M pa3pabOTKy MaTepUalbHOTO IMPOJYKTa, BKJIKOYas €ro

MOJICTTMpOBaHUE B WHGOPMAIMOHHOW cpelne (KOHCTPYKTOpE), BCTpaWBaHUE CO3/JaHHOTO

MH(OPMaLIMOHHOTO IPOAYKTA B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJICHHE WH()OPMAIMOHHOTO TPOIYKTAa IO 3aJaHHOMY QJITOPUTMY B 3aJIaHHOU
000JI0YKE;
. NPOBOJUTh W AHAJIM3UPOBATH Pa3pabOTKy W/WIM pPEaTH3alMi0 TEXHOJOTHUCCKUX

IMPOCKTOB, IMPCAIIOJararomux:

— OIITUMH3AIIUIO 3aJaHHOI'O crocoba (TeXHOHOFI/II/I) MMOJIYYCHHU A Tpe:6y10merocx

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

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

TCXHOJIOTHUH ITOJIYYCHHUA MATCPUAIIBHOIO U I/IH(l)OpMaI_[I/IOHHOFO npoaykra € 3aJaHHbBIMHA

CBOIMCTBaMH;
. MPOBOJIUTh WM AHAIM3UPOBATh  pa3pabOTKy W/WIM  peai3aliio  MPOEKTOB,
MpEAIoIararomux:

— IUTaHUpOBaHue (pa3paboTKy) MaTepHaIbHOTO MPOJyKTa B COOTBETCTBUU C 3ajayeil

cOOCTBEHHOM JIeATEIbHOCTH (BKJIIOUAsi MOJIEIMPOBAaHUE U pa3pabOTKy JOKYMEHTAIUN),

— IUIaHupoBaHue (pa3paboTKy) MaTepuaibHOro MPOJIYKTa Ha OCHOBE CAMOCTOSITEIHHO

MPOBEAEHHBIX HCCIIET0BaHUN OTPEOUTEIHCKUX HHTEPECOB.

BBIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTHCA:
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. BBISIBIIATE W (OPMYJIUPOBATh MPOOJIEMY, TPEOYIONIYI0 TEXHOJOTHYECKOTO

peleHus;

. MOAU(HUIIPOBATH HUMEIOIIHECs HPOTYKTHI B COOTBETCTBUHU c
CUTYyallei/3aKka30M/IoTpeOHOCThIO/3ajaueld  IeITeTbHOCTY W B COOTBETCTBHM C WX

XapaKTePUCTUKAMU pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BO TEXHOJIOTHH;

® TEXHOJIOTU3UPOBATH CBOH OIIBIT, MPEACTABJIATE Ha OCHOBE PETPOCICKTHUBHOI'O
aHajim3a " yHI/I(bI/IKaI_[I/II/I ACATCIIBHOCTH OIMMCAHUC B BHUAC MHCTPYKIHUU WU TEXHOJIOTHYSCKOM

KapThl.

1.2.5. [IpeameTHbIEe pe3yabTaThI
Tlpoepammmuble mpebosanus K 3HAHUAM (Pe3YIbmambl Meopemuieckol N0020MmMo6Ku,):

® ImpaBujia 0e30macHoi pa6OTLI C JJICKTPOHHO-BBIYHUCIIUTCIIbHBIMU MalllMHAMHU H

cpeacrBaMu Jisd c60pa IMPOCTPAHCTBCHHBIX NAHHBIX]

. OCHOBHBIE BH/IbI IIPOCTPAHCTBEHHBIX JAHHBIX;
° COCTaBHBIC YaCTH COBPEMCHHBIX FCOI/IH(l)OpMaIII/IOHHI)IX CCPBUCOB;
. npogeccuoHaIbHOe IIPOrPaMMHOE o0ecrieyeHue Ui 00paboTKH

MMPOCTPAHCTBCHHBIX NAHHBIX;

. OCHOBBI M IPHHIIUTIBI 23POCHEMKH;

. OCHOBBl W TPHUHIHUIEI PabOTHl TJIOOATBHBIX HAaBUTAMOHHBIX CITyTHUKOBBIX
cuctem ('HCCO);

. Ope/CTaBIeHUe W BHU3yaJu3alus  NPOCTPAHCTBEHHBIX  JAHHBIX  JJIs

Henpo(eCCUOHAIBHBIX TIOJIb30BATEIIECH;

. npuHIUIb 3D-MonenpoBaHus;
. YCTPOHCTBO COBPEMEHHBIX KapTOrparuecKux CEpBUCOB;
. NpeICTaBICHUEe W BHU3yalH3alusi  MPOCTPAHCTBEHHBIX  JAHHBIX  JUIS

Henpo(eCCHOHAITBHBIX TIOJIH30BATEIICH;
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. JnermupUpoBaHIE KOCMUYECKUX U300PaKCHHUI;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanuss K YMeHUAM U HABLIKAM (pe3yibmamsl NpaKmuyeckou

NnO02OMOBKU):

® CaMOCTOATCIIbBHO pPCIIATh IMOCTABJICHHYIO 3a/a4y, aHAJIU3Upysd H noz[61/1paﬂ

MaTc€pHralibl U CPECACTBA 1A eé PELICHNA,

. CO3/1aBaTh M PACCUMTHIBATh MOJETHBIA IUIAH AJIs OSCIMIOTHOTO JIETATEIbHOTO
anrmapara,
. o0OpabaTbIBaTh  a’pOCBEMKY U  TOJNYyYaTh TOYHBIE OPTO(QOTOIUIAHBI |

ABTOMATU3NPOBAHHBIC TpéXMCpHI)IC MOACIN MCCTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3alMIaTh COOCTBEHHBIE IPOCKTHI;

. BBITOJIHATH OLU(PPOBKY;

. BBINOJIHATH IPOCTPAHCTBEHHBIN aHAIN3;

. CO03/1aBaTh KapThl;

. co3/1aBaTh MpOCTeiine reorpapuueckue KapThl pa3IMYHOTO COJIEPKaHMS;

. MOJIETIPOBATh reorpapuueckre 0ObEKThI U SIBICHUS;

. IPUBOJIUTH NMPUMEPHI MPAKTUUECKOI0 MUCIOIb30BaHUS reorpapuueckux 3HaHUH B

Pa3INIHBIX o0macTax JACATCIIBHOCTH.

1.3. Cucrema OLEHKM JOCTHXKEHHUS IUIAHUPYEMBIX pE3yJlbTaTOB OCBOCHHS OCHOBHOMN

00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHus
Buasl koHTpOJIS:
- IPOMEXKYTOYHBINA KOHTPOJIb, IPOBOAUMBIN BO BpEMsI 3aHATHUN;
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- UTOTOBBIA KOHTPOJIb, TPOBOIUMBI TTOCIIC 3aBEPIICHHS BCEH yueOHOM MPOrpaMMBl.

@DopMBbI TPOBEPKU PE3YIHTATOB:

- HaOJro/IeHre 32 00yJaIOIIMMUCS B TIPOIECCe PabOTHI;

- UTPBI;

- UHAMBUyaJIbHBIE U KOJUIEKTUBHBIE TBOPUYECKUE PabOTHI;

- Oecepl ¢ 00YUAIOMUMHUCS U UX POTUTEISIMHU.

(DOpMBI noABCACHHUSA UTOI'OB:

- BBIIIOJIHEHUE MTPAKTUYECKUX paboT;

- TSCCTHI,

- QHKETHI;

- 3aluTa IIPOCKTaA.

Hrorosas arrecranusa 06yqafom1/1xcs1 MMPOBOAMTCA IO pE3yjbTaTaM IMIOATIOTOBKHM W 3alllUThI

IIPOCKTA.

I[J'I?I OLCHUBAHUA JOCATCIBHOCTH 06yqa}01u1/1xcsl HCIOJIB3YIOTCA HWHCTPYMCHTLI

B3aMMOOIICHKMU.

caMo-

u

2.2. IlpumepHble porpaMMbl yueOHbIX mpeaMeToB, KypcoB (YTII, rie kak npumep npornucaso

«Keiic 1 — 10 gacoB», mocie KpaTkoe OIKUCAaHHE, YTO 3TO 3a KEiC, ONMUCaHHUE IOYACOBOE

BBIHOCUM YK€ B caM Keiic).

[TpumepHOE yueOHO-TeMaTHUECKOE IIaHUPOBAHUE:!

MHD»).

Ne [ Pazgen mporpammel yueOHOTO Kypca KomnunuectBo
n/ 4acoB
1 3HakoMcTBO. TexHuka Oe3omacHOCTH. BBomHoe 3anstue («Menss | 2
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BBenenne B reomHpopmanmoHHble — TexHojoruu. Keiic  1:
«CoBpemenHnblie kapThl, win Kak onucars 3eminio?».

Ketic 3HaKOMUT 00ydYarOMIMXCS ¢ Pa3HOBHIHOCTSAMH JaHHBIX. Pemas
3a/avy Keiica, 00yJarmuecs: MPOXoIsT CICIYIOIINe TEMATHKU: KapThI
U OCHOBBI WX (POPMHpPOBAHHS; HW3YYCHHE YCIOBHBIX 3HAKOB W
MPUHLMIIOB UX OTOOpaXeHHUsS Ha KapTe; CUCTEMbl KOOpAMHAT H
MPOEKIM KapT, MX OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTH
MpUMEHEHHs; MacmTad W Jp. BCIOMOTaTelbHble HWHCTPYMEHTHI
(bopMUpOBaHUS KapTHI.

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

HecmoTpst Ha TO, 4TO HABUTATOPHl M CIHOPTHUBHBIE TPEKEPHI CTAIU
HEOTHEMJIEMOM YaCThK0 HAIIEH >KM3HW, MAJIO KTO 3HAET MPUHIMI HX
pabotsl. [Ipoiias keiic, oOyuatonuecs: y3nator npo I'JIOHACC/GPS
—  OpUHOUOBL  pabOThl, HCTOPUIO, COBPEMEHHBIE  CHCTEMBI,
npuMeHenue. Ilpumenenue norrepoB. Busyanuzanusi TEKCTOBBIX
JNaHHBIX Ha Kapre. Co31aHue KapTbl UHTEHCUBHOCTH.

dotorpaduu 1 maHOPAMBI.

Pasmen, TOCBSIMIEHHBI WCTOPUM W TPUHIUIAM  CO3JaHUS
¢dororpadun. OOyyaromuecss MO3HAKOMATCS C TEXHHKOW CO3JIaHUs
dotorpadun, TO3HAKOMATCS C BO3MOXHOCTSMH TPUMCHCHUS
(dboTorpaduu Kak CpecTBa CO3aHMS YEer0-IT1u00.

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

OOBEMHBII Keiic, KOTOPBIH MO3BOJIUT 00YYAIOIIKUMCS OCBOUTD MOTHYIO
TEXHOJIOTUYECKYI0  LEMOYKY, HCIOIb3YEMYIH0  KOMMEPUYECKUMHU
KOMIAaHUAMHU. Y CTPOHCTBO M MpUHIMIIEI QyHKIMOHUpoBaHus BILJIA,
OCHOBBI ()OTO- M BUJCOCHEMKH U MPUHIMIIOB Nepeadyu MH()OpMaIuu
¢ BILJTA, o6pabotka nanubix ¢ BITIA.

27

Keiic 3.2: «I3mMeHeHME cpenibl BOKPYT LIKOJIBDY.

[Mponomkenne xketica 3.1. OOyuarmmuecs, #uMess B CBOEM
pacnopspKeHUHM  3JIEKTPOHHYI0 3D-Mozens MIKOJBI, MPOJOJIKAIOT
BHOCHUTHh M3MEHEHHS B MPOAYKT C IEIbI0 OJIaroyCcTpoicTBa paiioHa.
OO6yuatomuecss TPOJOJDKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MOJIETMPOBAHUS, 3aBEpIlasi IPOEKT.

10

HO)IFOTOBKa 3alIMTHI ITPOCKTA.
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8 3anmra nNpoeKTOB. 2

9 3akmrounTenbHoe 3aHsaTre. [loaBeeHre HToroB paboThI. 2

2.2.1. O01me mMOI0KEHUA

[Mporpamma  «['eoMHPOPMAIIMOHHBIE  TEXHOJOTWH»,  SBISAACH  HEOOXOJMMBIM
KOMIIOHEHTOM 0011ero o0pa3oBaHusi BceX OOYYAIOMIUXCS, TMPEJOCTaBISET UM BO3MOKHOCTh
IPUMEHSTh Ha MIPaKTUKE 3HAHUs OCHOB HayK. [IporpaMma siBnisiercst (pakTUUECKU €MHCTBEHHBIM
IIKOJIbHBIM Y4EOHBIM KYPCOM, OTPKAIOIIUM B CBOEM COACP)KAHUU OOIIME TMPHHIUIIGI
npeoOpasyroliell IesTeJIbHOCTH YeIOBEKAa M BCE aCMEKThl MaTepHaibHOM KynbTypbl. Kypc
HaIpaBJIeH Ha OBJIAJICHUE 00YUYaIOIUMHKCS HaBBIKAMH KOHKPETHOU MpPeIMETHO-IIpeoOpasyromei
JACATCIIbHOCTH, CO3JaHHUC HOBBIX HeHHOCTefI, 4T0, HCCOMHCHHO, COOTBECTCTBYCT HOTp€6HOCT$IM
pa3BuTus o6iecTBa. B pamkax «TeXHOIOIHM» MPOUCXOTUT 3HAKOMCTBO ¢ MUPOM Mpodeccuii u
OpHeHTalusl 00ydJaroImuXxcss Ha paboTy B pasiMYHBIX cepax OOMIECTBEHHOrO MPOM3BOICTBA.
Tem cambIM oOecrieuMBAcTCS MPEEMCTBEHHOCTh Iepexoja OOydarommxcs OT OOIIero K

poeCCHOHATBHOMY 00Pa30BaHMIO U TPYAOBOU JEATEILHOCTH.

[Tporpamma mpeamera «TexHomorus» oOecnednBaeT (GOPMUPOBAHHE Y OOyUYAIOUIUXCS
TEXHOJIOTMYECKOr0 MBIILUIEHH. CXeMa TEXHOIOTMYECKOTO MBIIIIIEHUS (HOTpe6HOCTI> — LOEJIb —
Croco0 — pe3ysbTaT) MO3BOJIAET HAauOoJiee OPraHUYHO peliaTh 3a7a4d YCTAHOBIICHUS CBsI3ed
MeXy 00pa30BaTeIbHBIM U JKU3HEHHBIM MPOCTPAHCTBOM, 00pa3oBaTeNbHBIMH pE3yJIbTaTaMH,
MOJyYEHHBIMU TIPU HM3YyYEHUHW DPA3JIMUHBIX MPEIMETHBIX O0O0JacTel, a Takke COOCTBEHHBIMHU
0o0pa30BaTeNbHBIMU  pE3ylbTaTaMU (3HAHUAMM, YMEHHSIMH, YHUBEPCAJIBbHBIMH Yy4EOHBIMHU
JNEUCTBUSIMU U T. J.) W KU3HEHHBIMH 3amadamu. Kpome TOro, cxemMa TEXHOJIOTHYECKOTO
MBIIUIEHHUS] TO3BOJISIET BBOJAUTH B 0OOpa3oBaTeNbHBIA MPOIECC CHUTYAIlUH, AAIOIIME OIBIT
MNPUHITUS TIPAarMaTUYHBIX PEIICHUH HAa OCHOBE COOCTBEHHBIX OOpa30BaTEIbHBIX PE3YIbTATOB,
Ha4YuvHass OT PCUHICHUA OBITOBBIX BOIIPOCOB HW 3aKaH4YMWBasg PCIICHHUEM O HAIIPaBJICHUAX
MMPOAOIZKCHU A 06pasoBaH1/1$1, MMOCTPOCHUCEM KapbCPHBIX W KU3HCHHBIX IIJIAHOB. Takum 06pa30M,
nporpamma  «l'eomH(pOpMaTHKa» TO3BOJSET CGHOPMUPOBATH Yy OOYYAIOMIMXCSA PECYpC
MPAKTUYECKUX YMEHHH M OMbITa, HEOOXOIAMMBIX i pa3yMHOW OpraHu3aluud COOCTBEHHOM
KHN3HH, COS)IaéT YCIOBUA IJII pa3BUTUA HWHHIOHWATUBHOCTH, I/1306peTaTeJ'IBHOCTI/I, THOKOCTH

MBIIIICHUS.
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Y4eOHO-BOCIIUTATENbHBIN IpoliecC HampaBieH Ha (QOpMUPOBAHHWE U pa3BUTHE
Pa3JIMYHBIX CTOPOH OOYUAIOIIMXCS, CBSI3aHHBIX C peau3alieil Kak uX COOCTBEHHBIX MHTEPECOB,
TaK U MHTEPECOB OKpYyXkaromero mupa. [Ipum 3ToM rHOKOCTH MpOrpamMMbl MO3BOJISIET BOBIICYD
00y4aromuXxcsi ¢ pa3InYHBIMU CIIOCOOHOCTAMU. boubioit 00bEM MPOEKTHRIX PaboT MO3BOJISET
y4ecTh MHTEpPEChl U OCOOEHHOCTH JMYHOCTH KaXKAOro oOyuaromierocsi. 3aHsATUsS OCHOBaHBI Ha
JMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHUsS, a TaKKe CHUCTEMHO-AEATEIbHOCTHOM

METO/Ie O0yUeHUSI.

JlaHHas mporpamma OpeAnoJiaracT BAPUATUBHBIA MOAXOJ, TaK KAK B 3aBUCUMOCTH OT
00yyJaroerocs mo3BoJiIeT YBEIUYUTh WM YMEHBIIUTh O0BEM TOM WIIM UHON TEMBbI, B TOM YUCIIE

H CIIOKHOCTB, a TaKXKE€ IMOPAI0K IIPOBCACHUA 3aHSATHH.

2.2.2. OcHOBHOE cojiepaHue Y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHUs

Ha npotspkeHnm Kypca mporpamMmbl OOyYaroIIMEcs] TO3HAKOMSTCS C Pa3IMYHBIMH
reorH()OPMAIIMOHHBIMU CUCTEMAMH, Y3HAIOT, B KaKHX 00JACTSIX MPUMEHSETCS TeonH(pOpMaTHKa,
KaKue 3a7a4d MOXKET pellaTh, a TAKXKE CMOT'YT CaMH IMPUMEHATH €€ B CBOEH IMOBCEIHEBHOM
xu3HU. OOydaromecs 0a30BO YCBOST NPUHIMII MO3UIMOHMpoBaHUs ¢ momomisio ['HCC.
VY3HaIT, KaKk MOXHO OpraHM30BaTh COOp CIIYTHHMKOBBIX JAHHBIX, KaK OHM IPEACTaBISAIOTCS B
TEKCTOBOM BUJI€ U KaK X MOKHO BU3yaJIU3UpOBaTh. B pamkax nmporpammsl BEIOEPYT MPOEKTHOE
HaIpaBlieHUE, HAy4aTCs CTaBUThH 3aJauyd, UCCIENOBAaTh MPOOIEMATHKY, MJIAHHUPOBATH BEACHUE

IMMPOCKTA U TPAMOTHO pacpeACIATh POJIM BHYTPU KOMAH/BI.

OOyyaronuecs CMOTYT TO3HAKOMUTHCS C KCTOpUENW TMpPUMEHEHHUS OEeCIHIOTHBIX
JIeTaTeNbHBIX alapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEUIUTh Pa3IuyHbIe
3aJ1a49¥ ¢ UX TIOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OCCITMIOTHBIX
cucrteM. OOyuaromuecs: y3HaAIOT, KaKk CO3MaéTcsl MOJETHOE 3aJaHue id OecnuiaoTHUKOB. Kak
MPOU3BOJIUTCS 3allyCcK W JanbHeimmas chéMka ¢ momoipio BAC. A Takxke moimydyaT Takue

PE3YIbTAaThI C’béMKI/I, KakKk OpTO(I)OTOHJ'IaH n TpéXMCpHBIC MOACIIHN.

OOyuarommecst  yrayOsTcsi B~ TEXHOJOTHIO  OOpaOOTKM  TEOJAaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBaHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSTENhHO CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH 110 NOJNETHOMY 3aaanuto. Coznanyt 3D-monenu.
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OOyuaronmecsi 03HaKOMSTCS C Pa3IUYHBIMA YCTPOMCTBAMU MPOTOTUITUPOBAHUS. Y 3HAIOT
o0Imue MPUHIUNBI PabOTBl YCTPOMCTB, cepbl UX NMPUMEHEHHUS U MPOAYKTHI JAEATEILHOCTH
JAHHBIX ycTpoiicTB. OOydaromyecs HaydyaTcs OTOBHTH 3D-Mozenu Ui MedaTH C MOMOIIBIO
9KCIOpTa JAHHBIX. JIOMOMHAT MOAENU MO AAHHBIM a’pOoGOTOCHEMKU C MOMOIIBIO PYYHOTO

MOACIINPOBAHUA. HpI/IMeHHT YCTPOﬁCTBa JJIs1 ITPOTOTUITMPOBAHUA JIA II€YaTH 3aJaHH.

O6yqalonmec;{ HU3y4daT OCHOBLI B ITOATOTOBKEC IIPE3CHTALIUU. COS,Z[&IIYT e€. HOI[FOTOBHTCH

K IpEACTAaBICHUIO PCATTM30BAHHOI'O ITPOTOTHUIIA. HpeI[CTaBSIT €TI0, 3amuInas IMpocCKT.

3.1. [IpumepHbIil y4eOHBIiH MJ1aH OCHOBHOTO 00IIIET0 00pa30BaHUs

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

Ilepuon o0yuenuss — ceHTAOpb-Mai.
KosnnyectBo yueOHbIX Hepeab — 34.
KosmnuecTBo yacoB — 68.

Pe:xxuM npoBegennst 3aHSITHI: 2 pa3a B HEJEIIO.

[IpasaHuuHblE M BBIXOAHBIE OHU (IO IPOU3BOJCTBEHHOMY KAaJ€HAAPIO MpPU IIECTHIHEBHON

paboueii Henene):

KanukynspHslii nepuos:

Ne | Mecan dopmMma Kon- Tewma 3anaTHA ®dopMa KOHTPOJIA
n/m 3aHATHS | BO

4acoB

13 Baoxk 1
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CeHTts0pb

JI/IIP

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

becena

CeHTs0pb

JU/IIP

HeoO6xomumMocTh  KapThl B
coBpemeHHOM wmupe. Cdepsl
MIPUMEHEHHUSI, TIEPCIIEKTUBbI
HCIIOIb30BaHMS KapT.

becena

CeHTs0pb

JU/IIP

BektopHbie  naHHBIE ~ Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IlBer kak aTtpuOyT
KapThl. 3HaKOMCTBO C
KapTorpaguuecKuMH OHJIAH-
CepBUCAMH.

becena

CeHTs6pb

JU/IIP

Cser u nBer. Ponp 1Bera Ha
kapte. Kak 3actaBuTh 1BET
paborartp Ha ce0s?

becena

OxkTs0pn

JU/IIP

Cozmanue wu  nyOnuKanus
COOCTBCHHOM KapTHhl.

JlemoHcTparus
pelieHus Keca

OxkTs0pb

JI/TITP

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

becena

OxkTs0pb

JI/TITP

[IpuMeHeHne CIYTHHKOB IS
MTO3UIIMOHUPOBAHUS.

JemoHcTpanus
peuieHus kerca

16

Baox 2
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8 OKT0pb J/TIP Ucropus ¢dbotorpaduu. | becena
dotorpaduss Kak  Crocoo
U3yYeHUS OKPYXKAIOIIero
MUpa.

9 Hos6pp JUTTP XapaKkTepuCTUKU becena
¢doroanmaparos. [lomydenue
KayeCTBEHHOT0 ()OTOCHUMKA.

10 | Hos6pb JI/TIP Coznanne chepuueckux | becena
IMAHOPAM. OcHOBHBIE
TIOHATHSL. Heo6xonumoe
o0opynoBaHue. TexHuka
CHEMKH cheprueckux
naHopam pasnu4HoO
anmnapaTrypou.

11 | Hos6pp JUTIP Coznnanue chepuueckux | TectupoBanue
IIAHOPAaM. CuiuBka
MOJIy4eHHBIX  (poTorpaduii.
Koppexkuus u peryuib
MaHOPaM.

12 | AexaOpb JI/TIP dororpammeTpus u ee | becena
BIUSHUE Ha COBPEMEHHBIN
MHUD.

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

s HOCJIETYIOLIEr0
MIOCTPOEHHUS 170 B
TPEXMEPHOM BUJIE.
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14 | dexabpn J/TIP 4 [TpuHIHT noctpoenus | becena
TPEXMEPHOTO  H300pakeHUs
Ha KommbloTepe. Pabora B
¢dororpammerpudeckom I10 -
Agisoft ~ Metashape  wnm
AQHAJIOTUIHOM. O6paboTka
OTCHSTOIO MaTepuaa.

16 Buok 3

15 | Hexabpb JUTIP 2 becriunotrHuk B | becena
reouH(popmMaTuke.
YCTpoCTBO M NIPUMEHEHHUE
JpOHa.

16 | SAuBapn JUTIP 2 Texunueckue ocobenHoctu | becena
BIUIA.

17 | AAuBaps- JUTIP 6 [Munoruposanue BIUJIA. TectupoBanue

®deBpanb

18 | ®eBpain J/TIP 6 Ucnons3zoBanue JemoHcTpanms
OCCITWIIOTHHKA IS CHEMKH | PElIeHHUs Keica
MECTHOCTH.

23 baox 4
19 | Mapt JUTIP 3 Boznukatomnue npobnems! | becena

npu co3ganuu 3D-moneneil.
CrocoObl  peaKkTUpOBaHUS
TPEXMEPHBIX MOJIENEH.
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20 | Maprt JUTIP Texnomoruu Becena
MIPOTOTUIIUPOBAHUS.
VYcerpolicTBa U1l BOCCO3AaHUs
TPEXMEPHBIX MOJCIIECH.
Pa6ora ¢ 3D-ipuaTEpOM.
21 | Mapt JU/TIP ®dusnyeckue M xumuueckue | TectupoBaHue
cBOMcTBa miactuka miada 3D-
MpUHTEpPA. [Teuats
TPEXMEPHON MOJIEH LIKOJIBI.
22 | Maprt JI/TIP Padora B IO mms pyunoro | becena
TPEXMEPHOTO
MozenupoBanust — ScetchUP
WJIM aHAJIOTUYHOM.
23 | Anpens JI/TIP DKCIOPTUPOBAHNUE becena
TPEXMEPHBIX ¢aiinos.
[IpoexTupoBanue
COOCTBEHHOM CLICHBI.
24 | Anpenb JI/TITP [lesarp momenu Ha 3D- | becena
MIPUHTEPE. Odopmrnenue
TPEXMEPHON  BEILIECTBEHHOU
MOJEIIH.
25 | Mait 1P [Toaroroska 3aLUThI
MPOEKTA.
26 | Main 1P 3amura npoeKToB. JleMoHcTpanus
peLIeHUs KeWCOB
27 | Man JI/TIP 3aKIIIOYUTENILHOE  3aHSTHE.

[TogBenenne UTOTOB PabOTHI.
[Tnanst o qopaboTke.
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3.2. CucremMa yCJIOBHI peaan3aliui OCHOBHOH 0011e00pa3oBaTebHON MTPOrpaMMbI

3.2.1. Omnucanue KaApoBHIX YCIOBHH pealu3alid OCHOBHOW 00pa3oBaTeIbHOM MpPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMUCaHNEe KOMITIETEHITUI HACTABHUKA)

HacTtaBHuK IIporpaMmbl «I COI/IHq)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTYyaJIbHBIX 3HaHUM 10
HaIlpaBJICHUIO T'C€OIMPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TaxKiKC T'CHCPHUPYCT HOBLIC NMOAXOABI U
pPelICHM, BOIIONIAA UX B PCAJIbHBIC IIPOCKTHI. HacraBHuk sBiseTcs I'paMOTHBIM CIICHHUAJIUCTOM
B oOnacTH FeOI/IHq)OpMaI_[I/IOHHLIX CHUCTEM, CICIUT 3a HOBOCTAMU cBOEH 0oTpaciii, n3y4acT HOBLIC
TCXHOJIOT'HH. O6naz[aeT HaBbIKaMH HpO@KTHOﬁ ACATCIIbHOCTH, BHCAPAA eé IIPUHIUIIBI B ITPOLIECCC

00y4eHwUsI.

HactaBHuk B paBHOM cTemeHH o00IaaeT KaK CHCTEMHOCTBbIO MBIIUICHUS, TaK M JyXOM
TBOpUYECTBAa; MOOWJIEH, yMeeT padoTaTh B KOMaHJ]e, KPUTHYECKH MBICIHTh, aHAJIU3UPOBATH U
00001aTh OIBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUThH 3a7aUd U PEIIaTh UX, a TAK)Ke paboTaTh B
YCIIOBHSIX HEOMPENEIEHHOCTH U B PaMKax MPOEKTHOM mapaaurmbl. [[oMHUMO 3TOTO, HaCTaBHUK

O6J'IaILaCT MeJaroru4ecKom XapI/I3MOI7I.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NPOrPaMMbl Y4eOHOT0 Kypca
1) BBenenne B 0CHOBBI reOMH(GOPMAIIHOHHBIX CHCTEM H POCTPAHCTBEHHBIX IAHHBIX.

O6yqa101u14ec;1 IMO3HAKOMATCA C  pa3IMYHBIMH  COBPCMCHHBIMU FCOI/IH(i)OpMaHI/IOHHI)IMI/I
CHCTCMaMU. YBHaIOT, B KaKMX 00JacTax IIPUMCEHSACTCA FeOI/IH(bopMaTI/IKa, KaKHC 3aJa4 MOXKCT

pelaTh, a TAk)Ke Kak 00yJaronyecs MOTyT CaMU IIPUMEHSTh €€ B CBOEH ITOBCEAHEBHOM XKU3HU.
2) VYpok padorsi ¢c TJIOHACC.

OOyyaromuecss 6a30BO YCBOSIT MPUHIUT Mo3uMoHUpoBanus ¢ momombio [HCC. Y3HaroT, kak
MO>KHO OPraHM30BaTh COOpP CIIYTHHUKOBBIX JaHHBIX, KAK OHU MPEJICTABISAIOTCS B TEKCTOBOM BH/JIE

U KaK UX MOXHO BU3yalIU3UpPOBATh.
3) Bbi0Op NpOEeKTHOro HANpPaBJICHUsI U paclpeaeleHne PoJiei.

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccnenoBanue mpoOieMaTuKU.

IInanupoBanue npoekra. Pacripenenenue poseu.
4) YcrpoiicTBO M NpUMeHeHHe 0eCINJIOTHUKOB.

OOyuaromuecs nosHakomsiTces ¢ ucropueil npumenenuss bAC. Y3nator o coBpemenusix BAC,
KaKMe 3aJaud MOXKHO pelarb C KX IOMOUIbIO. Y3HAIOT TAaKXE OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcHOBBI CHLEMKH € 0€CTHJIOTHUKOB.

OOyyaromuecs y3HarT, Kak co3aaércs nonérnoe 3ananue s bAC. Kak npousBoaurcs 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaThl MOXKHO MOJYYUTh U Kak

3TO cAenaTh (MoIy4eHne opToPOoTOIIaHa U TPEXMEPHOU MOJIETIH ).
6) Yruy0/JéHHOe U3ydeHHe TEXHOJIOTHi 00padoTKU reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJAEIMPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMolpio Agisoft PhotoScan.
7) COop reogaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 10 TIOJETHOMY 3a/IaHUIO.
8) Oo0padorTka u aHAIU3 Te0JaHHBIX.
Coznanne 3D-mopenei.

9) U3ydeHue ycTpoiicTBa 1Jisl IPOTOTUIIMPOBAHUS.
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O3HakOMJIEHHE C YCTPOMCTBAMM IPOTOTHIIMPOBAHUS, IIPEIOCTABICHHBIMU O0yYarOmIMMCS.
OOyuaromirecs: y3HaIOT 00IIMe TPUHIUITBI paObOTHl YCTPOUCTB, a TAKXKe KOTla OHU MPUMEHSIOTCS

U YTO C UX MIOMOIIBI0 MOXHO TOJTYYUTb.
10) IToaroroBKka JaHHBIX Il YCTPOHCTBA NPOTOTUINIUPOBAHMS.

[ToaroroBka 3D-Moenei, SKCOPT TaHHBIX, MOJATOTOBKA 3aJaHUM MO MeYaTH.
11) IIporoTunupoBanmue.

[IpumeneHnue ycTpoicTB nmpoToTUnupoBanus (3D-nipuHTED).
12) IlocTpoeHue NpPOCTPAHCTBEHHBIX CIEH.

I[OHOJ'IHeHI/Ie MoOJieied TI0 JTaHHBIM aSPO@OTOCBéMKI/I C MOMOIIBKO PYYHOTO MOJACIIHNPOBAHUSA U

IIOATOTOBKA K [1€4aTH HA yCTPOMCTBAX IPOTOTUIIMPOBAHMUS.
13) IToaroToBKa nMpe3eHTANMIA.

I/I3yquHe OCHOB B IIOATOTOBKC MPE3CHTALWU. COBILaHI/Ie MMpE3CHTAIH. HOI[FOTOBKa K

MPEJICTABICHHUIO PEATM30BAHHOTO TPOTOTHUIIA.
14) 3amuTa NpoeKkToB.

Hpe,I[CTaBJ'IeHI/Ie PCAIN30BaHHOI'O IIPOTOTHIIA.

29



4.1. TemaTH4yeckoe NJAHHPOBaAHHUE

Bcero
Ne ni/m Pa3niensl mporpamMmel yueOHOTO Kypca 4acoB
1 | 3nakomcTBoO. Texnuka 0e3onacHocTu. BBoaHoe 3ansitue 2 Baok 1 -
(«Mensist MUP»). 13 yacoB
2 | Benenne B reouH(opmanuonnbie Texnoaornu. Keiic 1: 7
«CoBpemeHnnble kapThl, i Kak onucarb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepsl 2
MPUMEHEHHUS, IEPCIIEKTUBbI UCIIOIb30BaHUS KapT.
2.2. BekTopHble 1aHHbIC Ha KapTax. 3HakoMcTBO ¢ Be6-I'C. 2
L{BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKkuMu OHJIAH-CepBUCAMHU.
2.3. Cser u uBert. Ponb nBera Ha kapte. Kak 3actaBuTh 11BET 1
pabortartpb Ha ce0s?
2.4. Co3zanue u myoJMKaIus coOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'no6ajbHoe mo3unuonupoBanue “Haiian ceds 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl 1100aIbHOTO TO3UIIMOHUPOBAHUSI. 2
3.2. | IlpumeHeHHE CIyTHUKOB Ul TO3ULMOHUPOBAHMUSL. 2
4 | ®ororpadumn U NIaHOPaAMBbI. 9 Baok 2 -
16 yacos
Hctopus pororpaduu. @otorpadus kak crnocod n3ydeHus 1
4.1. OKpY’aroIlero Mupa.
XapaxTtepuctuku (potoarnmaparon. [lomyuenue 2
4. Ka4eCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne chepuueckux maHopam. OCHOBHBIC TIOHSTHS. 2
Heobxonumoe obopynoBanue. TexHuka chEMKU
cepruecKkux naHopaM pa3IudHOl anmapaTypoi (Kamepbl
cMapTOHOB 0e3 IMTAaTHBOB, IIU(PPOBBIE PoTOANTAPATHI CO
MITAaTUBAMU U T. 11.).
4.4, Coznanne cepruueckux nmanopam. CIImBKa MOJTy4eHHBIX 4
dororpaduit. Koppekuus u petyms nanopam.
5 | OcnoBbl a3poorochémkn. [ipumenenue BAC 27
(0ecUIOTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero Ha camom aeJie
HYKeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).
5.1. @dororpammeTpus U €€ BINSIHNE HA COBPEMEHHBIN MHUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO 2
MOCTPOEHUS UX B TPEXMEPHOM BHUJIE.
5.2.
[TpuHIMI TOCTPOEHHS TPEXMEPHOTO N300paKeHHS Ha 4
koMmrbtoTepe. Pabota B hoTorpammerpudeckom 110 —
Agisoft PhotoScan nnu ananoruanom. O6pabdotka
5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reonndopmartuke. Y CTpoiicTBO 1 2 bJaok 3 -
54. IIPUMEHEHHUE JPOHA. 16 1yacos
55. Texanveckue ocooennoctu bITJIA. 2
5.6. [TunotupoBanue BITJIA. 6
Hcnonp3oBaHne O€CUIOTHUKA TSI ChEMKH MECTHOCTH. 6
5.7.
Boznukaromue mpo6sieMbl Ipu co3aanuu 3D-Mozeei. 3 Baok 4 -
58 Crioco0bI pe1akTHPOBaHUSI TPEXMEPHBIX MOJICIICH. 23 yaca
TexHOoJI0rny NPOTOTUIIMPOBAHUSA. Y CTPONCTBA IS 2
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
Ddusnueckre 1 XUMUYECKHUE CBOICTBA IuIacTUKa It 3D- 1
510. | mpunTepa. Ileyats TPEXMEPHOM MOJEIH HIKOJBI.
Keiic 3.2: «A3MeHeHHe cpeabl BOKPYT IIKOJIbI». 10
6.1. Pa6ora B [10 anst pydHOTrO TpEXMEPHOTO MOJICTHPOBAHUS 1
— SketchUp wim aHanoruaaom.
6.2. OKcnopTUpoBaHue TPEXMEpHBIX (aitnos. [IpoexkTupoBanue 7
COOCTBEHHOM CILIEHBI.
6.3. [Teuats Mozenu Ha 3D-npunTepe. OdopmieHue 2
TPEXMEPHON BEMIECTBEHHON MOJEIIH.
7 [TonroroBka 3amuThl IPOEKTA. 3
8 3amuTa MpoeKTOB.
3akmounTtenbHoe 3aHaTue. [logBeaeHrne nToroB paboThI. 2
9 [Tnane! mo qopaboTKe.
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Kelicbl, BXxogAawmne | KpaTkoe copepxanue
B nporpammy

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

O0TOOpPaXKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTU NPUMEHEHUA; MacLUTab u ap.
BCMOMOTaTeIbHble MHCTPYMEHTbI GOPMUPOBAHMA KapTbl.

Kelic 2. TnobanbHoe HecmoTpA Ha TO, UTO HaBMraTopbl M CNOPTUBHbIE TPEKepbl CTanun
Nno3MuUMOHNPOBaHNE «Haligm | HEOTbEM/IEMOM YaCTbtO HAaLLEeN }KU3HM, MasIo KTO 3HAET NPUHUMM KX
cebs Ha 3eMHOM LIape». paboTbl. Mpoiiana Kelic, obyyatowmecs ysHatot npo INMTOHACC/GPS —

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

Keic 3.1. AspodoTocbémKa. | OBBEMHBIN KElC, KOTOPbI NO3BOIMT 06YYalOLWMMCA OCBOUTb MOJTHYIO

«[nA yero Ha camom gene TEXHO/IOMMYECKYIO LLeNOYKY, UCMO/b3YEMYI0 KOMMEPUYECKUMM
HY*KeH 6ecnuioTHbIN KOMMNaHMAMMW. YCTPOMCTBO U NPUHLMMbI GYHKUMOHMpPOBaHMA BIJA,
NeTaTeNbHbIN annapaT?». OcHoBbl $OTO- U BUAEOCHEMKM U NPUHLMNOB Nepesadyn MHPopMaLum ¢

BMNJIA, 06paboTKa gaHHbIX ¢ BI/1A.

Kelic 3.2. UsmeHeHue cpeabl | MpoaonkeHue Kelica 3.1. Obyyatowmecs, umes B CBOEM PacrnopaXKeHUn
BOKpYT LUKOJIbI. 3/IeKTPOHHY0 3D-moAenb WKObI, MPOAOJIKAOT BHOCUTb USMEHEHUA B
NPOAYKT C Lenbto bnaroyctpolicTea paoHa. Obyyatowmeca NnpogonKatoT
COBEpPLLEHCTBOBATb CBOM HaBblk 3D-moAenpoBaHNsA, 3aBepLIan NPOEKT.

4.2.4. MarepuanbHO-TEXHUUECKHE YCIIOBUS peald3allid OCHOBHOW  00pa3oBareiabHON

porpaMmal (HO CyTH, O6’B€I[I/IHGHI/IC BCEX PCCYpPCOB, NPOITMCAHHLIX B Keﬁcax)
Cnucok 060pyaoBaHus

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

1 | KomnbloTepHblii Knacc UKT

1.1. M®YVY (npuHTep, ckaHep, Konup) MwuHumanbHble: popmat Ad, naszepHbli, WT.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: L.
npesycTaHOBAEHHOM OnepaLoHHOM Npou3BoOANTENIbHOCTb Npoueccopa (no
cucTemomn, opUCHbBIM NPOrPaMMHbIM Tecty PassMark — CPU BenchMark
obecneyeHnem

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

06bEM onepaTMBHOM NAaMATU: 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 dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepauyoHHOM cUCTeEMO, 0PUCHBIM
nporpammHbIm obecrneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (nau Intel
Celeron N), He HUKe 1600 MTw,
1920x1080, 4Gb RAM, 128Gb SSD;
Npou3BOAUTENLHOCTbL NPOLLECCopa: He
meHee 2000 egnHnL;

MO pna npocMoTpa U pesakTUPOBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabnauu 1 npeseHTauun
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 TexHonoruum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaoBaHue (3D-npuHTEP)

MuHUManbHble:

TMN NpuHTepa: FDM;

matepuan: PLA;

pabounii cToN: C NOAOrPEBOM;

pabouasn ob6nacTtb (XYZ): oT 180x180x180
MM;

CKOpOCTb neyatu: He meHee 150 mm/cek;
MWHUMaNbHas TONLWMHA coA: He Bonee
15 MKm;

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

wT.

2.3.

Mnactuk ana 3D-npuHTEpa

To/WMHa NNacTUKOBOM HUTK: 1,75 mm;
matepuan: PLA;
BeC KaTyLwWwKun: He meHee 750 rp.

wT.

15

2.4.

MNO gna 3D-mozennpoBaHma

O6nauHblit nHCcTpymeHT CANP/ACY,
OXBaTbIBAOLMI BeCb NpoLecc paboTbl ¢
U34eNnMAMU — OT NPOEKTUPOBAHUA A0
N3roTOB/IEHUA.

[ononHutensHoe obopyaosaHue

2.5.

LLnem BUpTyanbHOM peanbHOCTH

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

Ha/IMyMe KOHTPO1epoB — 2 WT.;
Ha/MuyMe BHELWHUX 4aTYNKOB — 2 WT.;
pa3beém ANA NOAKNOUYEHNA HAYLIHNKOB:
Hanuuue;

BCTPOEHHAaA Kamepa: Hanuuue.

KOMNNEKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomnnekT U3 Agyx LWTaTUBOB.
CoBMEeCTMMOCTb CO LIIEMOM BUPTYaIbHOM
peanbHocTy, n.2.3.1.

KOomMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

KonnuyecTtso Aagep npoueccopa - He meHee
4

TaKTOBaA YacToTa Npoueccopa - He MeHee
2500 Mry,

BuaeokapTta - He HuxKe Nvidia GTX 1060, 6
6 BMaeonamsaTb

O6bem onepaTMBHOM NAaMATU - He MeHee 8

ro.

wT.

2.8.

MHorononb3oBaTenbCKas cUcTeMa
BMPTYasIbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEHUs NoNb3oBaTeNen

TpeboBaHUA K cucTemMe BUPTYaIbHOM
peanbHOCTU:

noaaepXKa MobUbHbIX WIEeMOB
BMPTYa/IbHOM peanbHOCTM Noja,
ynpasneHnem OC Android;

noaaepykKa ynpasastoLLmMx KOHTPONEPOB
C BO3MOKHOCTbIO 6-KOOPANHATHOTO
OTCNEeXMUBAHMA NONOXKEHNA B
NPOCTPAHCTBE;

TEXHONOrMA NONHOM KOMMNEHcaLun nara
(anti-latency): nsobpaxeHue 4ONKHO
BbIBOAMTLCA /15 TOYEK, B KOTOPbIX
OKayKyTCA NeBblii M NPaBbIN rnasa
Nno/sib30BaTeNA Yepes Bpems, KOTopoe
AONIXKHO NPOWTU C MOMEHTA Hayana
onpeaeneHna MectTonooXKeHUs rnas
Nno/Ib30BaTeNA 40 MOMEHTA OKOHYaHUSA
BblBOAA U30bpaxeHus.;

naowWanb OTC/EXKMBAHUA NONb30BaTENEN
— He meHee 16 KB. m;

KOJINYeCTBO No/ib30BaTeNel — He MmeHee 3

yen.

TpeboBaHUA K cUCTEME OTCAEKNBAHMA
NoIOXKEHUA NoNb3oBaTeNel (TpekuHra):
TUM CUCTEMbI OTCIEXKMBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTC/IEKUBAHUS;
06LWMii BEC OAHOTO YCTPOMCTBA TPEKMUHIA
— He 6onee 20T;

TEXHONOMNA: ONTUKO-UHEPLUMANbHbI
TPEKUHT, aKTUBHbIE MapKepbl,
paboTatowme B MHGpaKpacHoOm
[ManasoHe;

yron o63opa onTMYecKom cucTembl — He
meHee 230 rpaaycos;

BPEMS OTK/IMKA CUCTEMbI TPEKMHIA — He
6onee 2 mc;

pasmeLlleHne CEHCOPOB: Ha 06bekTe
OTCNIeXUBAHUSA;

CEHCOpbI, UCNOIb3yemble aNA
OTCNEeXMBAHMA LWNEMOB BUPTYAIbHOM
pPeanbHOCTM U ANA OTCNEKUBAHUA
OBVXXEHWUI pYK Nosib3oBaTesiei, AOKHbI
6bITb UAEHTUUYHBIMU U
B3aMMO3aMEHAEMbIMU;

pasmeLlleHne akTUBHbIX MapKepoB:
Hano/ibHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OO0MHbl MOHTMPOBATLCA Ha noA, 6es
HeobxoAnMMoCTH
NOTO/NI0YHOr0/HACTEHHOTO MOHTaMa;
Ha/N4Me CEHCOPOB B COCTABE EANHOTO
YCTPOWMCTBA TPEKUHTA: aKCENePOMETP,
r'MPOCKON, ONTUYECKUI CEHCOP;

YacToTa OTC/EKMBAHMA NOIOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbIBOPOK/C;

- rMpocKon: He meHee 2000 BbI6OPOK/c;

- ONTUYECKUI CeHcop: He meHee 60
BbIBOPOK/C;

NOrpeLHOCTb OTCAEXNBAHMA NONOXKEHUA
Nonb30BaTeNA B NPOCTPAHCTBE Ha
naowaamn 6 m x 6 m — He 6onee 10 mm;
MMUHUMaNbHOE KOJIMYEeCTBO
nonb3oBaTesnen, NogaeprKnBaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHUA K NOKa3aTeNaM XpaHeHus,
TPaHCNOPTUPOBKM M HACTPOMKMU:

Bpems NOJIHOrO Pa3BEPTbIBAHUA U
HaCTPOMKM CUCTEMbI ANA NAOLLAAM
oTcnexxkmnBaHus 16 kB. m —He 6onee 90
MWH;

HeobxoaMMOCTb KaiMbpoBKM B Npouecce
3KCMN/yaTaumMmM — OTCYTCTBYET;

TemnepaTtypa XpaHeHuaA: -30°C.. +50°C.

TpeboBaHUA K cnocobam ynpasieHus
WHTEPAKTUBHbIMU MOAENAMM:

noaAaep:KKa 6-koopanHaTHOro
OTCNIEXKMBAHUA NONOXKEHWSA YNPABAAOLLMUX
YCTPOICTB B NPOCTPAHCTBE.

TpeboBaHUA K NPOrpaMmHOMY
obecneyeHuto:

noaAepKa CUCTEMON TPEKUHTA
onepaumoHHbIx cuctem: Windows,
Android;

npeaocTaBseHMe HeorpaHNUYeHHoM no
BPEMEHM MUCMO/Ib30BAHWUSA NPOCTOM
(HeucKknoUUTENBHOM) ANLEH3UK Ha
KOMMeEpPYECKoe MCMnosib30BaHne
NpPorpaMmmMmHOro obecrneyeHns cucTemsl
TPEKWUHra Ha oguH wnem ¢ OC Android
(beccpouHan nuueH3unsa) — 3 wr.

Obwue TpeboBaHUA:

Hasnume MoBbUNbHbBIX LWAEMOB
BMPTYanbHOM peanbHocTn Oculus Go nan
aHanor — 3 wr.;

HaNM4YMe KOMMNIEKTa NPOBOAOB U
3apsAAHbIX ycTpoicT ana 6ecnepebonHom
paboTbl.
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2.9.

MO ana 06paboTKM M306paxkeHUin n
onpeaeneHns Gopmbl, pasmepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BbEKTOB Ha NJIOCKOCTU UK B

npocTpaHcTBe.
doTtorpammeTpuyeckoe MO T,

2.10.

KomnaKTHbIN KBagpoKonTep C
TpéxoceBblM cTabunnsaTopom, Kamepomn
4K, MaKCMManbHOM AasbHOCTbIO Nepeaaym
Keagpokontep Mavic Air He meHee 6 Km. LUT.

2.11.

KBagpoKonTep c KamepoWw, Bec He 6osee
100 r B cbope c nponensiepom 1 Kamepou;
ONTUYECKUI JaTYMK onpeaeneHumn
Nno3uuUUM — HaNNYHKE;

BO3MOMHOCTb YA3aNEHHOIO

Ksagpokontep DJI Tello NPOrpaMmmMmMpoBaHnNA — HaNyme. L.

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso apdpeKTUBHbIX NUKCenen — He T,
meHee 20 MH.

3.2

Buaeokamepa MnaHwer (ana obecneyeHun wr.
COBMECTUMMOCTU C N 2.3.6) C NpUMepHbIMMK
XapaKTepUCTUKaMu:
AvaroHasnb/paspelieHne: He meHee
2048x1536 nuKkceneiu;

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

paspelleHne GpoToKkamepbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BblCcOTa: He boniee 250 mm.

33

KapTa namatu gna O6bEM namaTn — He meHee 64 6, Knacc wr.
doToannapata/BuaeoKkamepsi He HMKe 10.

34

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

4.2.5. VnadopMalimoHHO-METOAMYECKUE YCIOBUS pean3allid OCHOBHOM 0Opa30oBaTeIbHOM

nporpamMmbl OCHOBHOT'O 06IJ_ICFO 06pa3013aH1/1;1 (CHI/ICOK BHCIIHUX MCTOJ. MaTepI/IaJ'IOB) (CCBIJ'IKI/I

Ha JOII. MaTCpUaJIbl — IIPOIIUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPhI:

1.

AnmazoB, W.B. COOpHHMK  KOHTPOJBHBIX  BOIPOCOB IO  JUCHHUIIAHAM
«Aspodotorpadus», «AIpocbEMKa», «AIPOKOCMHUECKHE METOIbl chéMOK» / U.B.
Anmazos, A.E. AnteiHoB, M.H. CeBacthgnoBa, A.®. Crenenko — M.: wu3m.
MUUT AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OGmue Bompochl MPOSKTUPOBAHKS M COCTABJICHUS KapT ISl CTYJEHTOB
cneuuanbHoctu «Kaprorpagust u reoundopmatukay / E.JO. baesa — M.: wu3n.
MUUT' AuK, 2014. — 48 c.

Maxkapenko, A.A. YueOHoe mocoOue Mo KypcOBOMY MPOEKTUPOBAHHIO MO KypCy
«Obmereorpadpuueckue kapte» / A.A. Makapenko, B.C. Mouceea, A.JL.
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3ng. MUNT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meroauueckoe nmocodue mo UCHoiab30BaHUIO TONOrpahuuecKux KapT
JUTSl OLICHKH DKOJIoTHYecKoro coctossHust Teppuropur / T.B. Bepemaka, Kauaes I'.A.
— M.: u3a. MUUI'AuK, 2013. — 65 c.

Penpko, A.B. ®ortorpaduueckue mpoueccsl peructpanuu wuHpopmarmu / A.B.
Penbko, Koncrantunosa E.B. — CII0.: u3x. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka u1uppoBoil 00pabOTKH H300paKEHUH.
JlucTaHIMOHHOE 30HAMpPOBaHHE M reorpaduueckue HMHOOPMALUOHHBIE CHCTEMBI.
Yuebnoe nocodue / A.I'. Kocunos, N.K. JIypse nox pen. A.M.bepnsara — M.: uzn.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  CHCTEMBI  BO3AYIIHOHM  pa3BeAKH,  JAemupUpoOBaHUE
PaIMOIOKAIIMOHHBIX U300pakenuii / mox pen. LlkomsHoro JILA. — w3a. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOAOBEACHUS: YueOHUK it By30B / FO.I1.
Kuenko — M.: uzn. Kaprreouentp — ['eone3uznar, 1999. — 285 c.

WpanoB, H.M. bamnuctuka u HaBuramuss KOCMHYECKHUX amlmaparoB: Y4eOHUK IS
BY30B — 2-¢€ u3j., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Meroguueckoe mocobue 1Mo Kypcy «OIKOJIOTHYECKOe
kaprorpadupoBanue» (;1abopatopusie pabotsi) / T.B. Bepemakosa, 1.E. Kypbartosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Usanos, A.I'. MeToanueckue yka3aHUs MO BBIMOJHEHUIO JTAOOPATOPHBIX paboOT Mo
muciumiuHe «ludposas kaprorpadusi». [nst cTyneHToB 3 Kypca IO HaIlpaBJICHUIO
noarotoBku «Kaprorpadus u reounpopmatuka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzg. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac kaprorpaduyeckux TMPOEKIUI Ha KpyHIHbIE PETHOHBI
Poccuiickoit @eneparun: yuebHo-HarnsaHoe uznanue / A.I'. Banos, .M. 3arpeOun
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-monenupoBanue B SketchUp 2015 — oOT mpocToro K ClIoKHOMY.
Camoyuurens / A. Tlerenun — w3, JAIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.}O. IlpumeHeHue reoMHPOPMAIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM MIKOJBHOM oOpa3oBaHuu. B cOopHuke: Dkonorusi. JKOHOMHUKA.
Nudopmaruka / A.FO. beictpos, [.C. JIyonun, C.C. I'pyznes, M.B. Annpees, J.O.
Hpeira, @.B. [lIkypos, }0.B. Konocos — Poctos-Ha-/{ony, 2016. — C. 4247.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. [Topran 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. MeTOoau4YeCKUIl
nHCTpyMeHTapuii HacTtaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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