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Conepxxanue

IosicHuTeIbHAS 3aNIUCKA.

IIporno3upyembie pe3yJibTaThl H CHOCOOBI HX MPOBEPKH
YueOHO-TeMaTHYeCKUI IaH

Conepixanue y4e0HO-TeMaTHYeCKOI0 IJIaHA

CoaepikaHue TeM nporpamMm

MatepuajibHO-TeXHHYECKHE YCIOBUS Pean3aluu MpPorpaMmai.

Cnucok 1uTeparTypsbl.



1. IlosicHUTEILHAS 3aMHCKA

AKTYaJIbHOCTB: CETOJHS T€OMH()OPMAIMOHHBIE TEXHOJIOTUU CTAId HEOTHEMJIEMOHM YaCThIO
Hallel U3HHU, J000W COBPEMEHHBIM YEJIOBEK I0JIb3YeTCS HABUTALMOHHBIMU CEpBUCAMU,
MPWIOKEHUSMU JUIsl MOHUTOPUHIA OOILECTBEHHOTO TPAHCHOpPTa M MHOTHUMM JIPYTUMH
CEpBHCAMH, CBSI3aHHBIMU C KapTaMU. DTU TEXHOJIOTUU UCHOJIb3YIOTCS B COBEPIIEHHO Pa3InYHBIX
cdepax, HAUMHASI OT pearupoBaHUs P YPE3BBIYANHBIX CUTYAIUSAX U 3aKaHUYMBAs MAPKETUHTOM.
Kypc «l'eonHpopmManioHHble TEXHOJOTMM» IO3BOJSET Cc(HOpPMUPOBATh y OOydaromuxcs
YCTOWYMBYIO CBSI3b M€Ky UH(MOPMAIIMOHHBIM U TEXHOJIOTMYECKUM HalpaBICHUSIMH Ha OCHOBE
peaJIbHBIX TNPOCTPAHCTBEHHBIX JAaHHBIX, TAaKUX KakK a’spo(oTochEMKA, KOCMHUYECKas ChEMKA,
BEKTOPHBIE KapThl U Ap. ITO MO3BOJUT OO0Y4arOMIMMCS IMOJyYUTh 3HAHUS M0 HCIOJIb30BAHUIO
reonH()OpPMAIIMOHHBIX HMHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JAaHHBIX JUISI TOHHUMAaHUA U
M3YYEeHHUS OCHOB YCTPOMCTBA OKpYXAIOIIEro MHpa M HPUPOJAHBIX sBieHUN. OOyuarouiuecs
CMOTYT peaJin30BbIBATh KOMaHJHbIE MPOEKThl B CQepe HCCIENOBAaHUS OKPYKAIOIIEro MHpA,
HaYyaTh MCIOJIb30BATh B IOBCETHEBHOM KU3HU HaBUTAI[MOHHBIE CEPBUCHI, KOCMHUYECKUE CHUMKH,
ANIEKTPOHHBIE KapThl, COOMpATh NaHHbIE 00 OOBEKTAaX Ha MECTHOCTH, co3aaBaTh 3D-00BEKTHI

MECTHOCTH (Kak OT/AeJIbHbIE 3/JaHus, TaK U IeJble TOPOJa) U MHOTOE JPYroe.
HanpagJ/jieHHOCTH 00pa30BaTe/IbHOM MPOrpaMMbl: TEXHHUYECKAS.
DOYHKUIHMOHAILHOE NPeIHA3HAYeHHE IPOrPAMMBI: ITPOCKTHAS.

®opma opraHu3aluu: rpynnoBas.

AKTYaJIbHOCTb H OTJINYHUTEIbHbIE 0COOEHHOCTH MPOTrPaMMbI

HoBusna mporpaMMbl 3akiilo4yaeTcs B CO3JAQHUHM YHHKAJIbHOW 00pa30oBaTENbHOIN cpepl,
dbopmMupyroiei NPOEeKTHOE MBIIIIEHHE 00YJarOIIUXCs 33 CUET TPAHCISAIUN MPOEKTHOTO criocoba

ACATCIIbHOCTH B paMKaX pCIICHUA KOHKPCTHBIX HpO6HCMHbIX CHTy&I.IHfI.

AKTyaJ'ILHOCTB nporpaMmaI 06ycn0BneHa TEM, 4YTO pa60Ta Haa 3ala4aMHi B paMKax HpOCKTHOfI
ACATCIBHOCTH (bOpMI/IpyeT HOBBII THII OTHOIIICHUS B paMKax CUCTEMBbI «IIpHUpOJa — O6IJ_ICCTBO
— YCJIOBCK — TCXHOJIOTHUNY, onpe):[enmomnﬁ 00513aTENBHOCTh AKOJOTHYECKOM HOPMHPOBKHU
IIpru OpraHu3anuun 000 ACATCIIBHOCTHU, YTO ABJIAACTCA ICPBBIM MIAarOM K q)OpMI/IpOBaHI/IIO

«IIOKOJICHUS pa3BUTUS, ABJIAIOIICTOCS TPCHAOM pa3sBUTUSA COBPEMCHHOI'O O6H.[CCTB3..

[Iporpamma mpeanosnaraer (GopMUpOBaHHE y OOYUYAIOUIMXCS MPEACTABICHUNH O TEHACHIUSIX B
pa3BUTHH TeXHUYECKOH cepbl. HOBBINM TeXHO-TPOMBIIITICHHBINA YKIIa1 HE MOXKET OBbITh MOJIOXKEH

B (bOpMaT 06H_ICCTBa pa3BUTHA TOJIBKO HA OCHOBAHWUH HOBU3HbBI (I)I/I3I/I‘-IGCKI/IX MNPUHIHUIIOB, HOBBIX
3



TEXHUYECKUX PEUICHUH M KJIACTEPHBIX CXEM B3aWMOJICHCTBUSA HA MOCTHUHIYCTPHAIBHOM 3Tare
pa3BUTHS COLIMYyMA, a UIES Pa3BUTHS OOIIECTBA HEMPENOKHO BKIIOYACT B ce0sl TCHIACHLHUIO K
0OpeTeHNIO COHANPABICHHOCTH AHTPOINOTEHHBIX (PaKTOPOB, 3aKOHOB pa3BUTHUS Ouochepsl u

KYJIBTYPHOI'O pPa3BUTHS.

[lemaroruueckas 1eiaeco00pa3HOCTh 3TOW MPOTPAMMBI 3aKJIIOYAETCS B TOM, YTO OHA SBIISETCS
[EJIOCTHOM M HENMPEPHIBHOW B TEYEHUE BCETO IMpoIlecca 00YyIEeHUSI U TIO3BOJISET 00yJaromeMycst
miar 3a IIaroM packpbiBaTh B ce0¢ TBOPYECKHE BO3MOXKHOCTH M CaMOPEaJIH30BHIBATHCA B
COBpPEMEHHOM MHpe. B mporecce W3yd4eHUs OKPYKAIOMETO MHpa OOydJalOUIMecs IOIydar

JOTIOJTHUTENbHOE 00pa3oBaHue B 00J1aCTH MHPOPMATUKH, reorpaguu, MaTeMaTUKH U (PU3UKU.

OTnnuuTeNnbHON 0COOEHHOCTHIO JAHHOM MPOrPaMMBI OT YK€ CYIIECTBYIOIIMX 00pa30BaTEIbHbIX
porpaMMm sIBiIsieTcss €€ HalpaBlIEeHHOCTh Ha pa3BUTHE OOyJaromMXcsi B IMPOEKTHOMU
NesTenbHOCTH coBpeMeHHbIMU Meroaukamu TPU3 m SCRUM ¢ nomompbr COBPEMEHHBIX

TEXHOJIOTHUH ¥ 000pyIOBaHMUS.

Bo3pact o6yuarommxcsi: oOyyarommuecst 7 KJI1accoB.
Cpoxku peajqu3auuu nporpammal: 68 4acos.
HamnosnsieMocTs rpynm: 15 yenoBexk.
PesxuM 3aHATHIA: 110 2 aKaJIEMUYECKUX Yaca B HEMIEIIO.
®opMbl 3aHSATHIA:

- paboTa HaJ peleHueM KeicoB;

- TabopaTOpHO-TIPaKTHUECKHUEe PabOThI;

- JIEKIIHH;

- MacTep-KJIACChI;

- 3aHATUSI-COPEBHOBAHUSI;

- SKCKYPCHH;

- IPOCKTHBIC CCCCHUU.

MeTOIlbI, NUCMOJb3yEeMbIC HA 3AHATHUAX:



- MpakTUyecKkue (yIpaKkHeHHUsl, 3a7a4n);
- CIIOBECHBIE (pacckas, becena, MHCTPYKTaXK, YTEHHE CIIPABOYHON JIUTEPATYPHI);
- HarJsIHbIC (IEMOHCTpAIUS MYTbTHMEIUHHBIX TIPe3eHTani, GoToTpadun);

- npoOieMHbie (METOIBI TPOOJIEMHOTO H3JIOKEHHS) — OOyJarommMmcsl JaéTcs YacTh
TOTOBOTO 3HAHWS,;

- IBPUCTHYECKUE (YACTHYHO-TIOUCKOBBIE) — OOYJaAIONIUMCS TIPEOCTABISACTCS OOJIbIIas
BO3MOYHOCTh BIOOpA BAPHAHTOB;

- HCCIICIOBATEIIbCKIE — OOYUYaIOIIUECs: CAMH OTKPBIBAIOT U UCCIICTYIOT 3HAHHS,

- WJUTIOCTPATUBHO-00bSCHUTENBHBIE;

- PENpPOYKTUBHBIC;

— KOHKpPETHbIe M  aOCTpakTHbIe, CHUHTE€3 W aHaju3, CpaBHEHUE, 0000IIeHHE,
abcTparupoBaHue, KiIacCU(pUKAIUA, CHUCTEMATHU3alHs, T. €. METOJbl KaK MBICIUTEIIbHbBIE
oTIepaIu;

- WHAYKTUBHBIC, ICTYKTUBHEIC.

1.1.1 Henn w 3amaum peaau3alliii OCHOBHOW 0O0pa30BaTEIbHOM MPOTPAMMBI

OCHOBHOTO 00111eT0 00pa30BaHUs

He.ﬂbl BOBJICUCHHC 06y11a}oumxc;1 B TIIPOCKTHYIO JC€ATCIBbHOCTD, paspa60T1<a Hay4YHO-

HCCICA0BATCIbCKUX U NHXKCHCPHBIX ITPOCKTOB.

3agaum:

ooyuarowue:.

. npuoOpeTeHue 1 yriayoieHne 3HaHU OCHOB IMTPOEKTUPOBAHUS U YIIPABJICHUS IPOCKTAMH,
. 03HAKOMJICHHE C METOJaMH U pruéMaMu cOopa 1 aHanu3a nHGopMaIuy;

. oOyueHue MPOBENICHUIO0 UCCIEIOBAaHUM, MPE3ECHTANNA U MEKIIPEAMETHON MO3UIIMOHHOM
KOMMYHUKAaIUH;

. oOyueHue paboTe Ha CIEUATU3UPOBAHHOM 000PYIOBaHUH U B IPOTPAMMHBIX Cpeax;

. 3HAKOMCTBO C  XapJ-KOMMIETCHIHUSIMHU (T€OMH(POPMAIMOHHBIMH), TIO3BOJSIONIUMU

NPUMCHATE TCOPCTUUCCKHUC 3HAHUA Ha IMPAKTUKE B COOTBCTCTBUU C COBPECMCHHBIM YPOBHEM

Pa3sBUTUA TEXHOJIOTHIA.



passusaroujue.

. dbopMHpoBaHKE HHTEpECA K OCHOBAM M300pETaTENIbCKOM e TEIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U KPEAaTUBHOTO MBILICHUS;

. npuobperenue onbita ucnosb3oBanuss TPU3 npu hopmupoBanny COOCTBEHHBIX HIEH H
peuieHui;

. (¢bopMupoBaHHE TOHUMAaHMUS MNPSAMONM M OOpaTHOM CBSI3M NPOEKTa U CpeIbl €ro

pcainursanuu, 3aJ10KCHUEC OCHOB COIIMAIIBHOM M DKOJIOTUUECKO M OTBCTCTBCHHOCTH,
° Pa3BUTHUC T'COMPOCTPAHCTBCHHOTI'O MBIIIJICHHS,

. pa3BUTHE COPT-KOMIETEHLUH, HEOOXOAUMBIX JUIsl YCHEIIHON paOOThl BHE 3aBUCUMOCTHU

OT BBIOpaHHOM Mpodeccuu.

gocnumamenbHble.
. (hopmMupoBaHHE MPOESKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIIJICHHUS;
. (dbopMHUpOBaHHE MHPOBO33PEHUS 1O KOMIUIEKCHOM OIIGHKE OKpYXKAIOUIEro MHpa,

HaHpaBHeHHOfI Ha €10 IMO3UTHUBHOC NU3MCHCHUC,

° BOCIIHTaHHE COOCTBEHHOM MO3NIUMU II0 OTHOIOCHHUIO K JACATCIBHOCTH MW YMCHHUC

COIIOCTABIIATh €€ C APYruMH NO3UIUAMHU B KOHCTPYKTHUBHOM JUAJIOIE;
® BOCIIMTAHUC KYJIbTYPbI pa6OTBI B KOMaHJIE.

1.1.2. [IpuHtunel ¥ moaxoabl K (GOPMHPOBAHUIO 0Opa30BaTEIBLHON IPOTPAMMBI

OCHOBHOTO 00ITIeT0 00pa3oBaHMs
[Tporpamma peanusyercsi:

-B HerepHBHO-O6paSOBaTeJ'ILHOI71 JCATCIIBHOCTH, COBMECTHOM JCATCIbHOCTH, OCYHIGCTBHHGMOﬁ
B XOAC PCKUMHLBIX MOMCHTOB, TI'JC O6y‘IElIOH.[PII’IC§I OCBAMWBACT, 3aKPCIUIACT U anpo61/1pyeT

MOJIYYCHHBIC YMCHUA,

- B CaMOCTOSTEIbHOM OEATEIbHOCTH 06yqafonmxc;1, rac O6y‘IElIOH.IPII>iCSI MOXKET BBI6paTB
ACATCIIBHOCTL IO HHTEpPECaM, B3aHMOJICHCTBOBATh CO CBCPCTHUKAMU Ha PAaBHOIIPABHBIX

No3nnuAiax, peliaTb HpOGJ’ICMHBIC CUTyalluu 1 1p.;
- BO B3aUMOJICHCTBUHU C CEMbSIMH JCTEH.

HporpaMMa MOKCT KOPPEKTUPOBATHCA B CBA3U C UBMCHCHUSIMU



- HOPMaTHBHO-TIPaBOBOI 0a3bl JJOIIKOIBHOTO 00pa30BaHMUS;
- BUJIOBOM CTPYKTYpBI IPYIIIL,

- 00pa30BaTeNbHOTO 3aIpPOca POAUTEICH.

[Moxxomp! K GOPMHUPOBAHUIO IPOTPAMMBI:

- JInyHOCTHO-OpUEHTUpPOBaHHBIM. OpraHuzanus o00pa30BaTENBHOIO IIpolecca € Y4ETOM
TJIaBHOTO KpUTepHs 3pPEKTUBHOCTU 00YyUYaIOLIErocs — €ro JMYHOCTU. MexXaHu3M — CO3JaHHe
YCIOBUU [yl Pa3BUTHA JIMYHOCTM HAa OCHOBE M3YYEHHs CIIOCOOHOCTEHW oOydarolierocs, ero

MHTEPECOB, CKIIOHHOCTEH.

- JlesarenbHOCTHBIA. OpraHuzanus JEsTENIbHOCTH B OOIIEM KOHTEKCTE 00pa3oBaTebHOTO

mporecca.

- llennoctHerii. OpraHuzamnus pa3BUTHS W BOCIMUTAaHUS HAa OCHOBE OOIICYETOBEYECKUX

I_[eHHOCTeI\/'I, a TaK)KC OTUYCCKUX, HPAaBCTBCHHBIX U T. 1.

- KowmmerentHocTHBIN. @DOpMHpOBaHHE TOTOBHOCTH OOYYAIONMIUXCS  CaMOCTOSATEIBHO

JICHCTBOBATH B XOJI€ PEIICHUS aKTYaIbHBIX 3a]1a4.

- CucrteMHblil. MeTOIOJIOTHYECKOE HAIPABJICHUE, B OCHOBE KOTOPOIO JIEKHUT PACCMOTPEHUE
oOyuaronierocsi Kak 1eJIOCTHOTO MHOXKECTBA 3JIEMEHTOB M3 OTHOILIEHUH M pa3IMYHbIX CBS3eU

MCKIY HUMU.

- Huanornueckuit. Opranuzanus mnpouecca ¢ y4éToM NPUHLHUIA TUAN0ra, CyObeKT-CyObeKTHBIX

OTHOIIIEHUH.

- IIpoGnemubrii. @opMUpOBaHHE MPOrPAMMBI C TO3UIHUKA KOMIUIEKCHOTO U MOJIYJIHHOTO
MpeJicTaBiIeHHs] €€ CTPYKTYPhl KaK CHUCTEMbI MOJIPOrpaMM MO 00pa30BaTENbHBIM 00JACTIM U

ACTCKHMM BHUJaM ACATCIIBHOCTH, CHOCO6CTBYIOIJ_[I/IM OCJICBbIM OPUCHTHPAM Pa3BUTHA.

- Kynbryponornyeckuii. Opranusanus mnpouecca ¢ ydéToM NOTEHIHaIa KyJIbTypocooOpa3HOTro

COJACPpKaHUA NOIIKOJIBHOT'O 06p830BaHI/I$I.

2. IIporno3upyembie pe3yJbTaThl H CIIOCO0OBI X MPOBEPKH

2.1 TInanupyemble pe3yiabTaThl OCBOCHHS OOYYAIONIMMKCS OCHOBHOW 0O0pa3oBaTelbHOU
MPOrpaMMbl OCHOBHOTO 00mIero oOpasoBaHus (00s3aTeTbHO MPOBEPUTH pPa30OHEHHE TIO

JIMYHOCTHBIM, IPCAMETHBIM U T. I[.)



2.2. OO1ue mIoJI0KEHNS

ITporpamma naér oOyuaromuMcs BO3MOXKHOCTh IIOTPY3UTBCS BO BCE MHOrooOpasue
MPOCTPAaHCTBEHHBIX  (TeomH(OpManMOHHBIX)  TexHoJorui.  Ilporpamma  3HaKOMHUT
06yLIaIOHH/IXC$I C FCOI/IH(bOpMaIII/IOHHBIMI/I CUCTCMAaMH U C pa3JIMYHBIMU BUAAMHU I'COJAaHHBIX,
MO3BOJISIET TOYYUTh 0a30BbIE KOMIETEHIMH IO COOpY MAaHHBIX W OCBOUTH IEPBUYHBIC
HaBBIKHU pa6OTI)I C JaHHBIMHMU. HOJ’Iy‘IeHHBIC KOMIICTCHIIMU U 3HAHUA IIO3BOJIAT O6y‘~IaIOHII/IMC$I
MIPUMEHUTh UX MOYTH B JIFOOOM HaIpaBJIEHUH COBPEMEHHOro pblHKAa. OCBOMB MIporpammy,
oOyuarolyecsi CMOTyT BbIOpaTh HambOojee WHTEPECHYI Ui HUX TEXHOJIOTMYECKYIO

HaIpaBJIEHHOCTh, KOTOPOI OHU OyayT 00ydaThbCsi B paMKax yriyOnEéHHOTO MOTYJIIA.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JTAHHBIMI, «OpUeHTUPOBaHHE Ha MECTHOCTIY, «OCHOBBI doTorpaduny,
«CaMocrosiTenpbHBIM  COOp JaHHBIX», <«3D-MomenupoBaHEe MECTHOCTH W OOBEKTOB
MecTHOCTHY, «I'eonHpopmarmmonnsie cuctembl (I'MC)y, «Buzyanuzamus u mpencTaBieHne

PE3yIBTaTOBY.

B ocHOBe pa3paboTaHHOW TPOrpaMMbl JIGKAT METOIWYECKUA WHCTPYMEHTapHil
(denepanbHOoro ThIOTOpa beicTpoBa AHTOHa IOpheBHua «CeTh NETCKHX TEXHOMApPKOB

“KBantopuym”. BBOIHBIN MOITYIIbY.

[Iporpamma opHeHTHpPOBaHAa Ha JONOJHUTEIbHOE OOpa3oBaHHE OOydarOIUXCA

IIKOJIBHOT'O BO3pacTa 7 xiacca.

MaxkcuMmanbHO€ KOJIHMYECTBO 00ydaroluxcs B rpymnie — 15 yenoBex.

2.3.  CTpyKTypa IUIaHUPYEMBIX PE3YJIbTaTOB

HHaHI/IpyCMHe PE3YIbTAaThl OIUPAKOTCA Ha BCAYHIUC NECJICBBIC YCTAHOBKH, OTpaXKaromue
OCHOBHOﬁ, Cy’IJ.IHOCTHBIﬁ BKJIaJ KaxKIOM HSyqaeMOﬁ nporpamMmbel B pPasBUTUC JIMYHOCTH,

oOyJaromuxcs, UX CloCoOHOCTEH.
B cTpykType miiaHupyeMbIX pe3yIbTaTOB BRIICISIOTCS CICTYIOIINE TPYIIIIBL:

1. JluyHOCTHBIE pe3yabTaThl OCBOGHHMS OCHOBHOW 00Opa30BaTEeNbHOW  MPOrpamMMbl

IpeACTaBJICHBI B COOTBETCTBUUA C T’ pyTIHOI71 JIMYHOCTHBIX PE3YJILTATOB.



2. MeramnpeaMeTHble pe3ylbTaThl OCBOSHHS OCHOBHOI 00pa30BaTENbHOM MPOTrpaMMBI

IIPE/ICTaBJIEHbl B COOTBETCTBUH C MOATPYIIAaMH YHUBEPCAIBHBIX YUEOHBIX JEMCTBUIA.

3. IlpenmerHble pe3yabTaThl OCBOCHUS OCHOBHOM 0Opa30BaTENbHOW  MPOTPaMMBbI

IIPE/ICTaBJIEHbl B COOTBETCTBUH C IPYIIIAMU PE3YJIbTAaTOB YU€OHOTO MpEAMETA.

2.4. JIngHOCTHBIC PE3yIbTATHI
IIpoecpammmusie mpebosanus K yposHio 80CNUMAHHOCIU (TUYHOCIHbLE PE3)IbmMambl):

— cOpMHPOBAHHOCTh BHYTPEHHEH MO3UIIMU OO0YYaIOIIErocs, 3MOIHUOHATLHO-TIOJOKUTEITHEHOE

OTHOIIIEHHE 00yYaroUIerocs K NIKoJie, OpUEHTAallMs Ha MIO3HaHKWE HOBOTO;
— OpHeHTalus Ha oOpasel] MOBEACHHS «XOPOLIETO YUEHUKA;

— Cc(OpPMUPOBAHHOCTh CAaMOOLIEHKH, BKJIIOYash OCO3HAHME CBOMX BO3MOXKHOCTEH B YYEHUH,
CIIOCOOHOCTH aJIeKBaTHO CYOUTh O MPUYMHAX CBOEr0 Yyclexa/Heyclexa B YYEHUH; YMEHHE

BUJICTh CBOM JOCTOMHCTBA U HEJJOCTATKH, yBaXaTh ceOsl U BEPUTH B yCIIEX;
— c(hOpMUPOBAHHOCTh MOTUBAIIMH K YICOHOU NIEATETHLHOCTH;

— 3HaHUWE MOpAJbHBIX HOPM M CPOPMHUPOBAHHOCTH MOPATBHO-3TUYECKUX CYXKICHUI,
CIOCOOHOCTh K PEIICHHUIO MOPAIbHBIX MPOOJIEM Ha OCHOBE KOOPAMHAIMU Pa3IHYHBIX TOYEK
3peHusi, CHOCOOHOCTh K OIIEHKE CBOMX MOCTYNKOB U JACUCTBUM IPYIHX JIIOAEH C TOUKH 3PCHHUS

coOI0IeHNS/HapyIIEHUSI MOPAIbHON HOPMBI.
IIpoepammmsie mpebosanus K yposHIO pazeumuisl:

— C(bOpMI/IpOBaHHOCTb MNPOCTPAHCTBCHHOI'O MBINUJICHUA, YMCHUC BHUICTH 00bEM B IIJIOCKHX

npeamMeTax;
— YMCHHC O6pa6aTbIBaTb U CUCTCMATHU3UPOBATDb 0OJIBIIIOE KOJTHYECTBO I/IHq)OpMaI_II/II/I;

- C(I)OpMI/IpOBaHHOCTB Kp€aTUBHOI'0O MBIIJICHUA, TTOHMMAHUC TIPUHOUIIOB CO3JaHUA HOBOTO

TPOJIYKTa;
— C(I)OpMI/IpOBaHHOCTB YCUAUUBOCTH, MHOTO3aJa9YHOCTH,

- C(l)OpMI/IpOBaHHOCTB CaMOCTOATCIILHOTO IMOAX0Aa K BBIITOJHCHHUIO PAa3JIMYHBIX 3a/1d4, YMCHHUC

pa6OTaTL B KOMaHJEC, YMCHHUC IIPABUJIBHO ACJICTUPOBATL 3aa4H.

2.5. MertanpeaMeTHbIe Pe3ylIbTaThl



I'eorpadus
BrInyCKHHUK Hay4duTCs:

. BBIOMpAaTh ~ WCTOYHUKM  Teorpaduyeckoii  mHPOpMamuu  (KapTorpadudeckue,
CTaTUCTHYECKHE, TEKCTOBBIC, BHICO- M (OTOM300paKeHHs, KOMIBIOTEpHbIE 0a3bl IAHHBIX),

AICKBATHBIC PCIIACMBIM 3aJa4aMm,

. OPUEHTUPOBATLCS B HCTOYHHKAX reorpaduveckoil mHPopMarmu (KapTorpaduveckue,
CTAaTUCTUYECKHE, TEKCTOBBIE, BUICO- U (HOTOM300paKeHHUs, KOMIIBIOTEpHbIE ©0a3bl JTaHHBIX):
HaxO0JIUTh U U3BJIEKAaTh HEOOXOAUMYI0 MH(POPMAIINIO; OTPEILISITh U CPAaBHUBATh KaYECTBEHHbIC
M KOJIMYECTBEHHBIE TOKA3aTeNM, XapaKTepU3yIIne reorpaduueckue OoOBEKTHI, MPOILECCH U
SIBJICHUSI, UX TIOJIO)KEHUE B MPOCTPAHCTBE MO reorpauuecKuM KapTam Pa3HOTO COJCPKaHUS U
IPYTUM  HWCTOYHWKAM;  BBISIBISATH  HEAOCTAIONIYIO,  B3aWMOJIOTIOJNHSIONIYIO  W/WIHU
MPOTHBOPEUUBYIO TeorpadudecKyro HHHOPMAIHIO, TIPEACTABICHHYIO B OJHOM MM HECKOJIBKHUX

HCTOYHHKAX,

. NMPEACTaBIATh B pa3muuHbiXx ¢opmax (B BuAE KapThl, TaOmuIel, Tpaduka,
reorpa)uuecKoro OmMUCaHUs) reorpaduueckyro HHGOPMAIMIO, HEOOXOIUMYIO IS PEIICHUS

y4eOHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
BbInyCKHHUK MOTYYUT BO3MOXKHOCTh HAyYUThCS:
. MOJENUPOBAThH reorpaduieckre 0ObEKThl U SBICHUS;

® OPpUBOJUTH IIPUMEPBI IMPAKTHUYCCKOTO HMCIIOJIb30BAHUA l"eOl"pa(bI/I‘{eCKI/IX 3HaHWH B

Pa3JIMIHBIX obnacTIx JACATCIIBHOCTH.

Maremartuka

Craructuka u Teopus BEpOSTHOCTEMN

BrInycKkHUK HayduTCA:

. MIPEJICTaBIATh IaHHBIE B BUJIE TAOJHII, JHArPaMM;

. YUTaTh UH(POPMAIIHIO, TPEICTABICHHYIO B BUJIE TAOIUIIbI, AUATPAMMEI.

B nmoBcegHeBHOI KU3HU U IIpU U3YyYCHUU APYTUX NIPEAMCTOB BBIITYCKHHUK CMOXKCT:
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. U3BIIEKaTh, UHTEPIPETHUPOBATh U MPEOOPa30BBIBATE MHPOPMALIUIO, MPEACTABICHHYIO B
TabIMIIaX U Ha JUarpaMMax, OTPaKaloIIyl0 CBOMCTBA U XapaKTEPUCTUKHU PEAIbHBIX MPOLIECCOB U

SIBJICHUIA.

Harnsanas reomerpus
I'eomerpuueckue urypbl
BbinyckHUK Hay4qHUTCS:

. onepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMU: (QUIypa, TOYKA, OTPE30K, MpsAMas, Jyd,
JIOMaHasi, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBAJpar,
OKPY)KHOCTb M KpyI, NPSMOYTrOJbHBIN mapasuienenunen, kyo, map. M3o0paxarh uzydaemble

Gurypsl OT pykd U ¢ TIOMOIIbIO JIMHEHKU U [IUPKYIISL.

B noBcenHEBHOM )XU3HU U IPY U3YYEHUU APYTUX MPEAMETOB BBIITYCKHUK CMOXKET:

. pelaTh NpakTHYEeCKHUe 3a/1a4K ¢ IPUMEHEHHEM MTPOCTEHIIINX CBOUCTB (QUTYD.
W3mepenus u BBIYUCIICHUSA
BeInyCKHMK Hay4YUTCS:

° BLBINIOJIHATE U3MCPCHUE IJIUH, paCCTOﬂHHﬁ, BCJIMYMH YIJIOB C NIOMOIIIBIO MHCTPYMCHTOB

JJIA H3MCpCHHI>i JINH 1 YI'JIOB.

dusuka
BbInyCKHUK HAY4YHUTCS:

® CO6J'IIOI[aTL IIpaBHuJIa 0e30IIacHOCTH | OXpaHbl Tpylda IIpU pa60Te C y‘IC6HBIM nu

1abopaTopHBIM 000PYI0OBAHUEM;

° IIOHUMATb NMPUHIUIIBL JeNCTBUSA MalllrH, HpI/I60pOB N TEXHUYCCKUX YCTpOﬁCTB, YyCJIIOBUSA

HX 0€30IIaCHOTO UCIIOJIb30BaHUS B MIOBCEOHEBHOM KHN3HH,

° HCIIOJIb30BATh IIPU BBIIIOJIHCHHUU y‘IC6HLIX 3ala4 HAaYYHO-TNIOMYJIPHYIO JIUTEPATYypy O

(bHSHqCCKHX SABJICHUAX, CIIPABOYHBIC MATCpHUAJIbl, pECYPChl UHTCPHCTA.

WNudopmatuka

BbInyCKHUK Hay4UTCS:
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. pasnu4arh BUIBI HHGOPMAIIUY 10 crioco0aM e€ BOCHPHATHS YEIIOBEKOM H IO CIIOco0am

et MMPCACTaBJICHUA Ha MAaTCPUAJILHBIX HOCUTCIIAX,

. NPUBOAUTH TPUMEPhl HH(POPMALMOHHBIX TPOLECCOB (TPOLIECCOB, CBS3AaHHBIX C

XpaHEeHHeM, peoOpa3oBaHUEM U Nlepeadeii JaHHbIX) B KUBOW MIPUPOJIE U TEXHUKE;

. knaccuduiponath cpeactsa MKT B COOTBETCTBHH ¢ KPYrOM BBITIOJTHSEMBIX 3a71a4.

Marematuueckue 0CHOBbI HHPOPMATUKU
BbInyCKHHMK TOJTYYUT BO3MOKHOCTD:

. MMO3HAKOMUTHCA C TpUMEpaMH MaTeMaTHYECKUX MoOJeNied M  HCIHOJIb30BaHUEM
KOMTIBIOTEPOB TIPH UX aHAIHM3E; TOHATh CXOJICTBA U PA3IMYHUS MEXKy MATEMaTUUECKOU MOJIETHIO
00BEKTa M €ro HATypHOH MOJIENbI0, MEXKIY MaTeMaTHYECKON MOJENbI0 OOBEKTa/SBICHHUS M

CJIOBCCHBIM OIMHCAHUCM.

Hcnonb3oBanne mporpaMMHBIX CUCTEM U CEPBHCOB
BoimyckHUK Hay4YHUTCS:
. KJ1acCUPUIMPOBATh (aiIbl IO THUIY U HHBIM ITapaMeTpaM;

® BBIIIOJIHATE OCHOBHBIC OII€palun C (baﬁHaMI/I (CO3I[aBaTI), COXpaHATb, PECAAKTUPOBATH,

yAasTh, ApXUBUPOBATH, «PACIIAKOBBIBAThY) apXUBHbIE (hailiibl).

BLIHyCKHI/IK OBJIaACCT (KaK pe3yJIbTaT IPUMCHCHUSA IIPOTPAMMHBIX CUCTEM U UHTCPHCT-CCPBHUCOB

B JaHHOM Kypce U BO BCEM 00pa30oBaTeIbHOM MpoIiecce):

. HaBbIKaMU pabOThI C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSMU U HaBBIKAMHU, JOCTATOUHBIMU
Uig pabOThl C Pa3IUYHBIMH BHUJAMU MPOTPAMMHBIX CUCTEM M WHTEPHET-CEPBHUCOB ((aillioBbie
MEHEKEPhl, TEKCTOBBIE PENAKTOPHI, AIIEKTPOHHBIE TAaOMUIbI, Opay3ephl, MOUCKOBBIE CHUCTEMBI,
CIIOBapH, AJIEKTPOHHBIE SHIIUKIIONEIUHN); YMEHHUEM OMUCHIBATh PabOTy 3TUX CHUCTEM U CEPBHCOB

C UCITIOJIb30BAHHNEM COOTBCTCTBYIOH_Ieﬁ TCPMUHOJIOTHH;

. pa3nuyHBIMU (popMaMH MPEACTaBICHHUS AAHHBIX (TaONMIbI, AUArpamMMbl, rpaduKd U T.
1.);
° IIO3HAKOMHUTCA C HpOFpaMMHBIMI/I CpCI{CTBaMI/I JJIA pa6OTLI C ay,HI/IOBI/ISy'aJ'IBHBIMI/I

AaHHBIMHU U COOTBETCTBYIOIIITUM MOHATUMHBEIM arrapaTroMm.
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BBIMYCKHUK MOTYYUT BO3MOXKHOCTD (B JAHHOM Kypce M MHOU y4eOHOM eI TebHOCTH):

® IMPAKTUKOBATBCAd B HCIIOJIb30BAHMKW OCHOBHBLIX BHJAOB IMPUKIIAAHOTO MIPOIrpaMMHOI0

obecrieyenus (peIaKTOPbl TEKCTOB, AIIEKTPOHHBIE TaOIHIIBI, Opay3epsl U Jap.);

° IIO3HAKOMUTLCA C MNpHUMEpaMU HCIIO0JIB30BaHHUA MATEMATUUCCKOTO MOACIUPOBAHHA B

COBPEMEHHOM MHpE;

° MMO3HAKOMHUTBCS C ITOCTAaHOBKOH BOIIpoOCa O TOM, HACKOJIbKO AOCTOBCpHA IOJYYCHHASA
I/IH(l)OpMaHI/Iﬂ, MNOAKPECIJICHA JIM OHa A0Ka3aTCJIbCTBAMU MOJAJIWHHOCTH (anMep: HaJIn4ue
BJIGKTpOHHOI\/’I HO)IHI/ICI/I); IMO3HAKOMHUTBLCA € BO3MOXHBIMHU IMOAXO0AaMU K OLICHKE TOCTOBCPHOCTU

nHpopmanuu (IpUMep: CpaBHEHUE TAaHHBIX U3 PA3HBIX HCTOYHUKOB);
. MTO3HAKOMUTHCA ¢ mpumepamu ucnoib3oanus KT B coBpeMeHHOM Mupe;

. MOJIYYUTh MPEACTABICHUS O POOOTU3MPOBAHHBIX YCTPONCTBAX U MX HCIOJIb30BAaHUM Ha

IMPOU3BOJCTBC U B HAYYHBIX UCCIICAOBAHUAX.

TexHonorusa

Pesynbrarel, 3asBiaeHHBIE OoOpa3zoBarenbHOM Tporpammoit  «TexHomorus» 1o  OJoKam

COJICPIKAHUS

(DOpMI/IpOBaHI/Ie TEXHOJIOTHYECKOH KYJIbTYpbl MW IPOCKTHO-TEXHOJIOTHYECKOTO MbIIIJICHUA

00yJaroIuXxcst

BbInycKHUK HAY4YHUTCS:

® CJIeaoBaTb TCXHOJIOTMHM, B TOM YHCJIC B IIPOLECCCC U3TOTOBJICHUA CY6’[>6KTI/IBHO HOBOI'O
IIPpOAYKTA,
® OCHUBATL YCJIOBUA NPUMCHHMOCTU TCXHOJIOTMH, B TOM YHCIC C HOSI/IHI/Iﬁ

9KOJIOTUYECKOM 3alTUIEHHOCTH;

° MMPOTHO3UPOBATL TI0 HW3BECTHOM TEXHOJOTHM BBIXOBI (XapaKTepI/ICTI/IKI/I npoz[yKTa) B
3aBUCHUMOCTH OT HU3MCHCHMUA BXOI[OB/HapaMCTpOB/pCCprOB, NIpOBEPATHL IMPOTHO3BI OIIBITHO-
SKCIICPUMCHTAJIbHBIM HYTéM, B TOM UYHCJIC CAMOCTOATCIBHO INIAHHUPYSA TAKOTO poJa

OKCIICPUMCHTBI;

° B 3aBUCHUMOCTHU OT CUTyallUHW OITUMHU3UPOBATH 0a30BbIE TEXHOJIOTHUU (3anaTHOCTL —

KaquTBO), MNpOBOAWUTL QAHAIN3 AJBTCPHATUBHBIX PECYpCOB, COCIUHATL B €IMHBIM IUIaH
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HECKOJIbKO TEXHOJIOTMH 0e3 ux BUIOMU3MCHCHHUA JIA IMOJIYYCHUSA  CIIOKHOCOCTABHOI'O

MaTepHAILHOTO WIIM HHPOPMALMOHHOTO MPOIYKTa;
. IIPOBOJIUTH OLIEHKY U UCIBITAaHUE TIOJy4EHHOI'O IIPOJIYKTa;

® IIpOBOAUTH aHaJIn3 HOTpC6HOCT€I>'I B TEX HnJIn HHBIX MaTCpHraJIbHBIX nJIn

MH(GOPMAIMOHHBIX MPOIYKTaX;

. OTIHMCBHIBATh TEXHOJOTHMYECKOE PEHICHHE C MOMOIIBI0 TEKCTa, PUCYHKOB, rpaduyeckoro
M300paxeHus;
® AHAIIM3UPOBATE BO3MOJXKHBIC TEXHOJOTHUYCCKUC PCIICHUA, OIPEACTIATE NX JOCTOMHCTBA U

HEAOCTATKH B KOHTCKCTC BaI[aHHOﬁ CUTyalluun,

. MPOBOJUTh M aHAJIM3UPOBATh Pa3pabOTKy W/WIM peaIu3alyio MPUKIAJHBIX MPOEKTOB,
MPEANOJIAraronuX:
. OTIpeJieNIieHuEe XapaKTepUCTUK U Pa3pabOTKy MaTepHaJbHOTO IMPOJAYKTa, BKIIOYas €ro

MOJIETMpOBaHNEe B HWH(POpMAIMOHHOW cpene (KOHCTPYKTOpE), BCTpaWBaHHE CO3JaHHOTO

WH(POPMAITMOHHOTO TPOYKTA B 33JJAaHHYIO 000JIOUKY,

. M3TrOTOBJICHUE HMH(OPMAIMOHHOTO MPOIYKTa IO 33JaHHOMY AJITOPHTMY B 3aJaHHOMN
000JI04KE;
. MPOBOJUTh M AHAJIM3UPOBATh pPa3pabOTKy W/WIM PpeaTH3alyil0 TEXHOJIOTHYECKUX

IIPOCKTOB, MpCAITOJararomux:

— ONTUMM3ALMIO  33JaHHOTO cHocoba  (TEXHOJIOTMM) TOJy4eHHs  Tpedyromerocs

MaTepHUaIbLHOTO MPOJIYKTa (MOCIIE ero MPUMEHEHHs] B COOCTBEHHOM MPAKTHKE),

— pa3paboTky (KOMOWHHpOBaHHE, W3MEHEHHE IapaMeTpoB U TpeOOBaHUIl K pecypcam)

TEXHOJIOTHUH IMOJYUYCHUSI MATCPUAIBHOTO U I/IH(I)OpMaI_[I/IOHHOFO NpoaAyKTa C 3aaHHBIMH

CBOMCTBaMU;
. MPOBOJAUTh M aHAIM3UPOBATh  pa3pabOTKy W/HMIM  peaju3aliio  MPOEKTOB,
MPEIOJIArarIInX:

— IUTaHUpOBaHUE (pa3paboTKy) MaTepHaJbHOrO MNPOAYKTa B COOTBETCTBHM C 3ajaudeit

COOCTBEHHOM JIeATENbHOCTH (BKJIIOUYAsl MOAETHPOBAHUE U pa3pabOTKy JOKYMEHTAINH),

— IJIaHUPOBAHUC (pa3pa60TKy) MaTCpruaJIbHOIO MNPOAYKTa Ha OCHOBC CaMOCTOSATCIBHO

HpOBe,Z[éHHLIX HCCIeI0BaHUI HOTpe6I/ITeJ'ILCKI/IX HHTCPECOB.
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BBIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTLCA:

. BBIBIATE U (opMynupoBaTh mpodieMy, TpeOyOImyl0 TEXHOJIOTHIECKOTO
peleHus;
. MOTU(UIIPOBATH HAMEIOIIUECS HPOIYKTBI B COOTBETCTBUHU c

CUTYyaIueil/3aka30M/OTpeOHOCThIO/3a]aueld  ICATETbHOCTY M B COOTBETCTBHM C  HX

XapaKTePUCTHKAMH pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHU;

° TCXHOJIOTM3UPOBATh CBOI OIIBIT, MPCACTABJIATH Ha OCHOBC PCTPOCICKTHBHOIO
aHaiu3a " YHI/I(l)I/IKaHI/II/I ACATCIIBHOCTU OIMMCAHWEC B BHUJAC WHCTPYKLIUU HIIA TEXHOJIOTMIEC KO

KapThI.

2.6. [IpenqmeTHBIEC PE3yIILTATHI
IIpoepammmusie mpebosanus Kk 3HAHUAM (pe3yIbmamsl MeopemuiecKol N0020mMo8KU):

. npaBuiia 0e30MacHOi paboOThl € 3IEKTPOHHO-BBIYUCIUTEIbHBIMU MAalllMHAMU M

cpeacTBamMu Ajs cOopa MPOCTPAHCTBEHHBIX JAHHBIX;

. OCHOBHBIE BHJIbI IPOCTPAHCTBEHHBIX JAHHBIX;
. COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(DOPMAITHOHHBIX CEPBHUCOB;
. npodeCCHOHAIbEHOE MIPOrpaMMHOE obecrieueHue JUTS 00paboTku

IIPOCTPAaHCTBCHHBIX TaHHBIX,
® OCHOBBI U ITPUHIUIIBI aBPOC’béMKI/I;

® OCHOBbI H IIPHUHIMUIIBI pa6OTBI ri100anbHBIX  HABHUT AlTUOHHBIX CITYTHHKOBBIX

cucrem (I'HCC);

® MMpCACTABJICHUC n BU3YyaJI3alus IMPOCTPAHCTBCHHBIX JaHHBIX JUIA

HerO(l)CCCI/IOHaJIBHBIX HOJIB3OB8.TCH€I>'I;

. npuHIUIbl 3D-MonenupoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpahuuecKux CEpBUCOB;
. MpEeICTaBJICHHEe W BHU3yaldW3allds  MPOCTPAHCTBEHHBIX  JAHHBIX  JUIS

HenpodeccCHOHANBHBIX TOJIH30BATENCH;
. nemudpupoBaHrne KOCMUYECKUX H300paKeHU;
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. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanuss K YMEHUAM U HAGLIKAM (Pe3YIbmamvl NPAKMUYECKOU

Nn0020MOBKU).

. CaMOCTOSITEJIFHO pelaTh IIOCTABICHHYIO 33/ady, aHaIM3Upys Hu Hoja0upas

MaTepHabl U CPEICTBA JJIA €€ PEIICHUS;

. CO3/1aBaTh M PACCUUTHIBATHh TOJETHBIA IUIAH JUISI OECIMIIOTHOTO JIETATEIBHOTO
anmapara;
. oOpabaTeiBaTh  a’pOChEMKY M  MOJy4aTb TOYHbIE OpPTOQOTOIIAHBl U

ABTOMATHU3UPOBAHHBIC TpéXMepHI)Ie MOJCIN MECTHOCTH,

. MOJIenpoBaTh 3D-00BEKTHI,

. 3aIHINATh COOCTBEHHBIE TIPOEKTHI;

. BBITIOJTHATE OIIU(PPOBKY;

. BBITIOJTHATH TPOCTPAHCTBEHHBIN aHAIHN3;

. CO3/1aBaTh KapThI;

. CO3/1aBaTh MPOCTEHIIME reorpaduuecKue KapThl pa3IuIHOTO COJICPKaHUS;

. MOJICIUPOBATH TeorpaduIecKue 0ObEKThI U SIBIICHNUS,

. MPUBOANTH MPUMEPHI TPAKTUYECKOTO UCIOJIB30BaHUS TeorpauuecKux 3HaHUH B

Pa3JIMIHBIX 001acTIx JCATCIIBHOCTH.

3.1 Cucrema OLNCHKU JOOCTHXKCHUA INUIAHUPYCMBIX PE3YJIbTATOB OCBOCHUA OCHOBHOH

00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
Bunel koHTpOIIS:
- IPOMEXYTOUYHBI KOHTPOJIb, IPOBOAMMBIN BO BPEMS 3aHATH;
- HTOTOBBIM KOHTPOJIb, IPOBOIUMBIN TIOCTIE 3aBEPILIEHHUs BCel yueOHOI mporpamMmBl.
DopMBbI IPOBEPKU PE3YIBTATOB:

- Ha6J'IIO,Z[eHI/Ie 3a O6y‘-IaIOIJ_II/IMI/IC$I B IIponecce pa60TBI;
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- UT'PBI;

- UHJMBH/IyaJIbHbIC U KOJIJICKTUBHBIE TBOPUYECKUE PAOOTHI;

- Oecepl ¢ 00YJaOIIMMHUCS U UX POIUTEIISIMHU.

q)OpMI)I IIOABECACHUS UTOT'OB:

- BBIIIOJIHEHUE TIPAKTUYECKUX paboT;

- TECTHI;

- aHKETHI,

- 3alyTa MpocCKTa.

Hrorosas aTrTecranuAa 06yqafonmxca MMPOBOAUTCA IO PE3yJIbTaTaM IMOATOTOBKHW W 3allUTHI

IIPOEKTA.

HJ'ISI OLICHUBAHUA JOCATCIbHOCTHU O6yanOI]_[I/IXC${ HCIIOJIB3YIOTCA HWHCTPYMCHTEI

B3aNMMOOILICHKH.

caMo-

n

3.2. IIpumepHBIe TpOrpaMMBbl yueOHBIX TTpeaMeToB, KypcoB (YTII, rae kak nmpumMep mponucaHo

«Keiic 1 — 10 4JacoB», mociie KpaTKO€ OINHCAaHUE, YTO ATO 3a KEHC, OMUCAHHME MOYacCOBOE

BBIHOCHUM YK€ B CaM Ke¥ic).

3. YueOHO-TeMATHYECKHI MJIAH:

MUDY).

Ne | Paznen mporpammsl yueOHOTO Kypca KomnnuectBo
/1 4acoB
1 3nakoMcTBO. TexHuka Oe3omacHocTH. BBomHoe 3aHsTHe («MeHss | 2
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BBenenne B reomHpopmanmoHHele — TexHomoruu. Keiic  1:
«CoBpeMeHHbIe KapThl, WM Kak onucars 3emuro ?».

Keiic 3HakoMuT 0Oy4aromuxcsi ¢ pa3HOBUJHOCTSMHU JAaHHBIX. Permas
3a7ady Keiica, oOyuaromuecs IpoXoasIT CIEIYIOIUE TEMAaTUKU: KapThl
U OCHOBBl HX (OPMHPOBAHMS; H3YYEHHE YCJIOBHBIX 3HAaKOB M
MPUHIMIIOB KX OTOOpaXEHMsI Ha KapTe; CHCTEMbl KOOpAUHAT MU
MPOEKIMA KapT, MX OCHOBHBIE XapaKTEPUCTUKH M BO3MOXKHOCTU
NPUMEHEHMsI; MacluTad M Jp. BCIOMOTraTellbHble HWHCTPYMEHTBI
(bopMUpOBaHUS KapTHI.

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

HecmoTpss Ha TO, 4TO HABUTATOPBl M CHOPTUBHBIE TPEKEPHI CTAIN
HEOTHEMIIEMOM YacTLIO Hamllel JKM3HH, MAJIO KTO 3HACT MPUHLOUIT UX
pabotsl. [Ipoiins ketic, oOyuatomuecs yznarot npo ['JIOHACC/GPS
— IIPHUHIMIIBI pa6OTI)I, HCTOPHUIO, COBpPEMCHHEIC CHUCTEMBI,
MIPUMCHCHUC. HpI/IMeHeHI/Ie JIOTTCPOB. Bmyanmaunﬂ TEKCTOBBIX
JaHHBIX Ha KapTe. COB}I&HI/IC KapTbl HHTCHCUBHOCTH.

doTtorpaduu U maHOPaMBI.

Paznmen, TOCBAIIEHHBI WCTOPUM W TIPUHIMIAM  CO3JAHHS
dotorpadun. OOygaromuecss MO3HAKOMSTCS C TEXHUKOW CO3JaHUS
dororpadum, TMO3HAKOMATCS C BO3MOXKHOCTSIMH  TPUMEHCHHS
(dboTorpadum KaK cpeacTBa CO3AaHMS YeTr0-Tu00.

OcHoBbl aspodoTochéMkH. [IpruMeHenne 6ecnuIOTHBIX aBUAIIMOHHBIX
cucteM B adpodotochémike. Ketic 3.1: «Jlns gero Ha camom jene
HY)XCH OCCITMIJIOTHBIN JICTATEIbHBIN aImapat?y.

OOBEMHBIN KelC, KOTOPBIN MO3BOJIUT 00yJaIOIIUMCS OCBOUTH MTOJTHYIO
TEXHOJIOTMYECKYI0  IIE€MOYKY, HCIOJb3yEMYIHD  KOMMEpPYECKUMHU
KOMITaHUSIMU. Y CTPOMCTBO W mpHUHIMILI (yHKIHOHUpoBaHus BITIA,
OCHOBBI ()OTO- U BUICOCHEMKHU U MPUHIUIOB TMepeaadund uHGopMaluu
¢ BIIJIA, o6paboTtka ganabix ¢ BILJIA.

29

Keiic 3.2: «13meHeHne cpebl BOKPYT HIKOJIBDY.

IIponomxkenne keiica 3.1. OOywaromuecs, uMes B  CBOEM
pacnopsDKEHUHM  3JIEKTPOHHYI0 3D-Mozaens MIKOJIBI, MPOJOJIKAIOT
BHOCHUTb M3MEHEHMs B MPOIYKT C IIEeJbl0 OJaroycTpoiicTBa paiioHa.
OOyuaromuecss TPOAOJIKAIOT COBEPILIEHCTBOBaTh CBOW HaBbIK 3D-
MOJEIMPOBAHUS, 3aBEpILIasi IPOEKT.

10

IToaroTroBka 3amuThl MMPpOCKTA.
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8 3ammTa mpoeKTOB. 2

9 3axmounTtenbHoe 3aHsaTue. [loaBeneHre NToroB paboThl. 2

3.2.1. O6mume nonoXKeHus

[Iporpamma  «['eonmHpOpMaIMOHHBIE  TEXHOJIOTHW»,  SIBJISSACH  HEOOXOJIWMBIM
KOMIIOHEHTOM OOIIero 00pa3oBaHUsl BCeX OOYYAIOMIMXCSA, MPEAOCTaBISIET UM BO3MOYKHOCTH
MIPUMEHSTH Ha MMPAKTUKE 3HAHUS OCHOB HayK. [IporpamMma siBiisieTcst (PakKTHYSCKU €IMHCTBEHHBIM
IITKOJIBHBIM ~ YI€OHBIM KypCOM, OTPaXKaroIIMM B CBOEM COJICp)KaHWUU OOIIHE TTPHUHIIHITHI
peoOpa3yrome JesaTeIbHOCTH 4YelIOBEeKa W BCE AacleKThl MaTepuadbHOW KyIbTyphl. Kypc
HaIpaBJICH HA OBJIAJICHUE 00YJAIOIIMMHUCS HaBBIKAMH KOHKPETHOH MpeIMEeTHO-TIpeoOpa3yrolei
NEeSITeNbHOCTH, CO3/IaHHe HOBBIX LIEHHOCTEW, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pa3Butus obmecta. B pamkax «TexHOIOTHI» MPOUCXOIUT 3HAKOMCTBO ¢ MUPOM Tpodeccuil u
OpHEHTAIMs 00YyJaronuxcss Ha padoTy B pa3iauM4HBIX cepax OOIIECTBEHHOTO MPOM3BOJICTBA.
Tem cambiM oOecrieunBaeTcss NMPEEMCTBEHHOCTh Iepexojia OOydJarommxcs OT oOImero K

npodeccruoHabHOMY 00pa30BaHUIO U TPYIOBOU JEITEILHOCTH.

[Iporpamma mpenmera «TexHonorus» obecneunBaer (HOPMUPOBAHUE Yy OOYUAIOLIUXCS
TEXHOJIOTHYECKOTr0 MbIIIIeHUs. CXeMa TeXHOJIOTHYECKOTO MBIIUICHUS (MOTPEOHOCTh — LIeIb —
crocob — pe3ynbTaT) MO3BOJISIET HauboJsiee OPraHUYHO pellaTh 3a7ayd YCTAaHOBJICHUS CBSI3Ei
MeXay 00pa3oBaTeNbHBIM M >KU3HEHHBIM MPOCTPAHCTBOM, 00pa30BaTEIbHBIMHU pPe3ylIbTaTaMH,
MOJIyUEHHBIMH TIPH HM3YYEHUHM pPAa3IMYHbIX MPEAMETHBIX OO0nacTed, a TakkKe COOCTBEHHBIMU
o0Opa3oBaTeNbHBIMU pe3ylibTaTaMu (3HAHUSAMH, YMEHUSIMH, YHUBEPCAJIbHBIMH Y4E€OHBIMU
NEUCTBUSIMH W T. J.) U JKU3HEHHBIMH 3amadyaMu. Kpome TOro, cxema TEXHOJIOTHUYECKOTO
MBILUIEHUS] TO3BOJISIET BBOJAUTH B 00pa30oBaTEIbHBIA MPOLECC CUTYAI[MH, JArOIIUE OIBIT
MPUHATHS MPAarMaTUYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yNbTATOB,
HAayMHAsT OT pEIIeHUs OBITOBBIX BOMPOCOB U 3aKaHYMBAs pEUICHHEM O HaIpaBJICHUAX
MPOJI0JDKEHUs 00pa30BaHusl, TOCTPOCHUEM KapbepHBIX M KU3HEHHBIX IJIaHOB. TakuM oOpazom,
nporpamma  «l'eonHdopmaTuka» 1MO3BOJIsAET CcHOPMHUPOBATH Yy OOYyHaIOUIUXCS  pecypc
MPAKTUYECKUX YMEHHM M OIbITa, HEOOXOMUMBIX Ul pPa3yMHOM OpraHu3aluu cOoOCTBEHHOM
KHU3HHU; CO3MA€T YCJIOBUS JUIs Pa3BUTHUS HMHUIMATUBHOCTH, W300pETAaTENIbHOCTH, THOKOCTH

MBIIIICHHUS.
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VY4eOHO-BOCIIUTATEIbHBIN MpOLIECC HamNpaBieH Ha (QOPMHPOBAHUE U  Pa3BUTHE
Pa3IMYHBIX CTOPOH 00YUaIOLUXCs, CBSI3aHHBIX C pealn3aliel Kak UX COOCTBEHHBIX HHTEPECOB,
TaK ¥ MHTEPECOB OKpyKaromiero mupa. [Ipu 3ToM THOKOCTH MpOrpaMMbl MO3BOJIIET BOBJICUYB
00yJaromuxcs ¢ pa3InYHBIMU CIIOCOOHOCTSIMH. BOIbIION 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4ecTb MHTEPEChl U OCOOCHHOCTH JIMYHOCTH KaXKJOro oOydaroulerocs. 3aHsTHs OCHOBaHbI Ha
JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUSX OOy4YeHHs, a TaKKE CHCTEMHO-AEATEIbHOCTHOM

MeTo/ie 00ydeHUSI.

JlaHHas mporpamma OpeArnoJaraeT BapUATHBHBIMA MOJAXO0J, TaK KaK B 3aBUCUMOCTH OT
00yJaroIIerocs Mmo3BOJISIET YBETUYUTh WIH YMEHBIIUTH 00BEM TOM HIJIM MHOW TEMBI, B TOM YHCIIE

U CJIOKHOCTB, a TAKXKE MOPSAA0K IPOBENCHUS 3aHATUH.

3.2.2. OcHOBHOE cojiepKaHne y4eOHBIX TPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIETr0 0Opa3oBaHUs

Ha mnporsbkenun kypca mporpamMmbl 0Oydaroliuecsi IMO3HAKOMSATCS C pa3IH4HbIMU
reorH(OpMaLIMOHHBIMU CUCTEMAaMH, Y3HAIOT, B KAKUX 00JIacTAX MpUMEHsIeTCsl reonH(popMaTHKa,
KaKHhe 3a7aud MOXET peulaTh, a TakKe CMOTYT cCaMU NPHUMEHSTh €€ B CBOEH MOBCEAHEBHOMU
xu3HU. OOywaronuecss 0a30BO YCBOST NPHUHIMI TO3UIMOHUpoBaHUs ¢ momomisio ['HCC.
VY3HaT, Kak MOXHO OpPraHH30BaTh COOp CIIyTHHKOBBIX JAHHBIX, KAK OHU MPEICTABIISIIOTCS B
TEKCTOBOM BHUJI€ M KaK UX MOKHO BU3yallU3UpOBaTh. B pamkax nporpamMmsl BEIOEPYT IPOEKTHOE
HalpaBJIeHHWEe, Hay4aTcs CTaBUTh 3aJaud, UCCIIe0BaTh MPOOJIeMaTHKy, MJIAHUPOBATh BEJICHUE

IIPOCKTa U 'paMOTHO paclpeACIATb POJIM BHYTPU KOMAH/BI.

OOyyaromuecss CMOTYT [IO3HAKOMUTBCS C HCTOpHUEH TMPUMEHEHHsS OeCIUIOTHBIX
JIETaTeNbHBIX alMapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEIIUTh Pa3IMYHbIC
3a/1a4M C UX MOMOIIBI0. Y3HAIOT TaKke U 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIMIOTHBIX
cucrem. OOyyaromiyecs: y3HalT, Kak co3/laéTcs MONETHOE 3amaHue JUisi OecniioTHUKOB. Kak
MPOU3BOJUTCS 3allyCK M JalbHelmas cbéMka ¢ nomompio BAC. A Takxke moiydar Takue

PE3YyIbTATHI C’béMKI/I, KakK OpTO(I)OTOHJ'IaH )51 TpéXMepHLIe MOACIIN.

OOyuvaromuecss  yrayOsTcs B TEXHOJNOTHIO  00pabOTKM  TeOJIaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJICTHPOBAHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSITENFHO CMOTYT

BBITIOJTHUTH ChEMKY MECTHOCTH IO NOJETHOMY 3a1anuto. Co3aanyt 3D-monenu.
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OOyuaromumecs: 03HAaKOMATCS C Pa3IMYHBIMU YCTPOHCTBAMU MPOTOTHIIMPOBAHUS. Y3HAIOT

oOmmue TPUHIUMBI PadOThl YCTPOMCTB, cepbl UX MPUMEHEHHS] M TMPOIYKTHI JESATEIHLHOCTH

JaHHBIX ycTpoicTB. OOyuaromuecs HaydyaTcsi TOTOBUTH 3D-Mozaenu A nedatd ¢ MOMOUIBIO

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

MOJCINPOBaHUA. HpI/IMeHﬂT YCTpOﬁCTBa I TPOTOTUIIMPOBAHUA JIA II€YATU 3a1aHUs.

OO6yuaroiuecs U3ydatr OCHOBBI B ToAroToBKe npe3entanun. Coznanyt e€. [loarorossrcs

K IPCACTABJIICHUIO PCAIM30BAHHOI'0 IIPOTOTHIIA. HPGZICTaBFIT C€ro, 3amumas IpocKT.

4. Coaep:xanue y4eOHO-TeMAaTHYECKOI0 MJIAHA.,

4.1. [TpumepHsIif yueOHBIHN TIJIaH OCHOBHOTO 00111eT0 00pa3oBaHus

4.1.1. IIpumepHblii kaneHaapHbIA yueOHbIN rpaduk Ha 2019/2020 yuebHbIi TO

Ilepuon o6yuennss — ceHTIOpb-Mail.

KounmuecTBo yueOHbIX Hemesb — 34.

KoaunuyecTBo yacoB — 68.

PesxxuM npoBeneHnsi 3aHATHH: 2 paza B HEJETIO.

[Ipa3guuuHble W BBIXOJHBIE JHU (IO MPOW3BOJCTBEHHOMY KaJ€HAApIO IpHU

paboueii Henene):

KanukynsapHblii nepuon:

IIECTUIHEBHOMN

Ne | Mecsu dopma Kou- Tema 3ansTHA dopmMa KOHTPOJIS
n/m 3aHATHS | BO
4acoB
1 Centsi6ps | JUIIP 2 3HAKOMCTBO. Texnuka | becena
0€3011acHOCTH. BBoaHoe
3anstue (Menss mup+).
2 Centsiops | JUIIP 2 HeoOxomumocts  kaptel B | becena
coBpemMeHHOM Mupe. Coepsl
OPUMEHEHHS, TEPCIEKTUBBI
UCIIOJIb30BAHUS KapT.
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CenTs0pb

JUTIP

BekropHsle  gaHHbIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IIser kak arpuOyT
KapThl. 3HAKOMCTBO c
KapTorpapuuecKuMH OHJIAITH-

CepBUCAMU.

Bbecena

CeHnTs0pb

JU/IIP

Cset u uBer. Ponp mnBera Ha
kapre. Kak 3acrtaButh IBET
paboTtath Ha ce0s?

Bbecena

OxTs6pb

JUITIP

Cozmanne u©  myOnHMKanus

cOOCTBEHHOM KapThl.

JemoHcTpanms
pelieHus kenca

OxTs6pb

JU/TTIP

CucreMsl TJ100aIBHOTO

MMO3UIIUOHHUPOBAHMA.

becena

OKTs0pb

JI/TIP

[IpymMeHeHHe CIyTHUKOB ISt
MO3UIIMOHUPOBAHMUSL.

JemoHcTpanms
pelIeHus Keiica

OKTs0pb

J/TIP

Ucropus doTtorpadumu.
dotorpadus  Kak
U3YUYCHHS OKPYKaIOIIETOo

coco0

MUpa.

becena

Hos6pn

JU/TIP

XapaxkTepucTUKu
doroannaparos. I[lomyuenue
Ka4yeCTBEHHOTO (DOTOCHUMKA.

becena
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10 | Hos6pw JI/TIP Coznanue chepuueckux | becena
MaHOPaM. OcHoBHBIE
HOHATHS. Heo6xonumoe
o0opynoBaHue. Texnuka
CBEMKH cepuueckux
[IaHOpam Ppa3In4HOM
arnmnaparypomu.

11 | Hos6ps JI/TIP Coznanune chepuueckux | TectupoBanue
IIaHOPaM. CmBka
NOJIy4eHHBIX  (oTorpaduii.
Koppexuus 51 peryib
aHOPaM.

12 | JlexaOpb JI/TIP doTorpammeTpusi ee | becena
BIMSIHIE Ha COBPEMEHHBIH
MHUD.

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

14 | JlexabOpn JI/TIP [TpuHIIHT noctpoenus | becena
TPEXMEPHOTO  U300pakeHUs
Ha KommbioTepe. PabGora B
dotorpammerpuueckom I10 -
Agisoft  Metashape  wnm
AQHAJOTUYHOM. O6paboTka
OTCHSITOTO MaTepuania.

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

16 | AuBaps JU/TIP Texuuueckne ocobenHoctH | becena
BIUTA.
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17

SHBapp-
®despainb

JUTIP

[Munotuposanue BILJIA.

TectupoBanue

18

deBpainb

JUTIP

Hcmonn3oBanne
OeCIMIIOTHUKA JUIS CBEMKH
MECTHOCTH.

JemoHcTpanms
peuieHus kenca

19

Mapt

JUTIP

Bosnukatonme  mpoOiaembl
npu cozmanuu 3D-moneneit.
CrocoObl  pegakTUpOBaHUS
TPEXMEPHBIX MOJIEIEH.

Becena

20

Mapt

JU/TTIP

Texnonornu
MPOTOTUITUPOBAHUSL.
VYcrpoiicTBa 711 BOCCO3JaHUS
TPEXMEPHBIX MOJEIIEH.
Pa6ota ¢ 3D-npunaTEpOM.

becena

21

Maprt

JI/TIP

dOu3nyeckue M XUMHUYCCKHE
CBOMCTBa ImacThka Ia 3D-
MpUHTEpPA. [Teuars
TPEXMEPHON MOJEIN IITKOJIBI.

TectupoBanue

22

Mapt

JU/TIP

Pabdora B IIO misa pydnHoro
TPEXMEPHOTO
moaenupoBanus — ScetchUP
WIIM QaHAJIOTHYHOM.

becena

23

Anpenp

JUTIP

OKCNOPTUPOBAaHUE
TPEeXMEPHBIX ¢aiinos.
[IpoektupoBanue
COOCTBEHHOM CIICHBI.

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

IPUHTEPE. Odopmienue
TPEXMEPHOW  BEIIECTBEHHOM
MOJICJIH.
25 | Maii [P 3 [ToaroroBka 3aIHUThHI
IPOEKTA.
26 | Maii [P 2 3amuTa IpoeKTOB. JemoncTpanus
pEeLIeHHS KEeMCOB
27 | Mait JI/TIP 2 3aKJIIOUNTENbHOE  3aHSTHE.

[TonBenenue UTOTOB PadOTHI.
[Tnaner mo qopaboTke.

4.2. Cuctema yCIOBUH peaiu3aIlii OCHOBHOM 00111€00pa30BaTEIbHOM MPOTPaMMBbI

4.2.1. Onmcanue KaJpOBBIX YCIOBHHA pealM3allid OCHOBHOM 0Opa30BaTEIBbHONW MPOTPaAMMBI

OCHOBHOTO 00111eT0 00pa3oBaHusl (ONMMCAHUE KOMITIETCHIIMM HaCTaBHUKA)

HacraBunk IIporpaMMbl ((FeOI/IH(l)OpMaTI/IKa» pa60TaeT Ha CTBIKC CAMBIX aKTYaJIbHbIX 3HAHHUH 110
HAIpaBJICHHUIO T'COIIPOCTPAaHCTBCHHEBIX TCXHOJ’IOFHﬁ, a TaKKC I'CHCPHUPYET HOBBIC IIOAXOAbI H
pEIICHM:, BOILIOMIAA UX B PCAJIbHBIC ITPOCKTHI. HacraBuuk sBiseTcs T'paMOTHBIM CIIEIHUATIUCTOM
B o0Ojactu FCOI/IHq)OpMaI_II/IOHHBIX CHUCTEM, CIICOUT 3a HOBOCTAMHU CBOCH 0Tpaciid, u3y4acT HOBBIC
TCXHOJIOT'HH. O6J'IaI[aeT HaBBIKaMH HpOCKTHOfI ACATCIIbHOCTU, BHCAPAA eé IMIPUHIOMUIIBI B IIPOLECC

oOyueHusl.

HacraBHuk B paBHOﬁ CTCIICHHU 06naz[aeT KaK CHUCTCMHOCTBIKO MbBIINUJICHUS, TaK H OYXOM
TBOPYECTBA, M06I/IJ'IeH, yMeECeT pa6OTaTL B KOMAHAC, KPUTHYCCKHU MBICIIUTL, aHAJIM3UPOBATL U
O606H_[aTI> OIIBIT, TCHCPUPOBATH HOBOC, YMCCT CTABUTH 3a/1a4Uu U PCHIATH UX, 4 TAKIKC pa60TaTB B
YCIOBHUAX HCOHpeI[eJIéHHOCTI/I U B paMKax HpOCKTHOfI napajaurMmal. IToMumo 9TOI'0, HACTaBHUK

O6J'Ia,[[aeT MeJarori4ecKom XapI/I3MOI7I.
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5.Coaepikanue TeM NporpamMm

OcHoBHbBIE pa3je/ibl IPOrpaMMbl Y4eOHOT 0 Kypca
1) BBeneHune B 0CHOBBI reOMH(POPMALNHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX JAHHBIX.

OOyuaromecss IMO3HAKOMATCA € Pa3IMUYHBIMA  COBPEMEHHBIMH  T'€OMH(POPMAIIMOHHBIMU
CUCTEMaMH. Y3HAIOT, B KaKUX O0JacTAX NPUMEHSAETCS reoOMHPOpMaTHKa, KaKue 3aaud MOXKET

peliarh, a TAkKe Kak 00yJaroluecs MOTyT caMy IIPUMEHSTh €€ B CBOEH MOBCEAHEBHOM KU3HMU.
2) Ypok paoorsl ¢c [JIOHACC.

OO6yuatomuecs 6a30BO YCBOST MPHUHIUIT NTo3uliMoHupoBanus ¢ nomoibio 'HCC. Y3narot, kak
MOKHO OpraHHu30BaThb C60p CITYTHUKOBBIX JAaHHBIX, KaK OHHU MMPCACTABIIAIOTCA B TCKCTOBOM BUC

" KaK UX MOXHO BU3YaJIM3UPOBATH.
3) BbIOOp NPOEKTHOr0 HANPABJIEHHS H paclpe/ie/ieHue PoJIeid.

Bei6op mnpoextHoro HampasneHus. IlocraHoBka 3amauu. VccnepoBaHue mpoOIeMaTHKU.

[InanupoBanue npoekra. Pacnpenenenue posien.
4) ¥YcrpoiicTBO M MpUMeHeHHe 0eCTMIOTHHKOB.

OO6yuatromuecs mo3HakoMsaATcs ¢ ucropuerd npumeneHus: BAC. Y3nator o coBpemenHbix bAC,
KaKhe 3aJaud MOXKHO pellaTh C HMX IOMOIIBI0. Y3HAIOT TakKe OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcCHOBBI CHEMKH ¢ 0€CTMIOTHHKOB.

OOyuaromuecs: y3HawT, Kak co3aaércs nonérnoe 3aganue ainsi BAC. Kak mpousBoauTcs 3amyck
U panpHeimas chémka ¢ momoinbio BAC. A Takke Kakue pe3yabTaThl MOXKHO MOJIYYUTh M Kak

3TO czenarth (mojrydeHue oprodoToruiaHa U TpEXMEPHON MOIENHN).
6) Yruay6sénHoe nzyuyeHue TEXHOJIOTH 00PaAGOTKH reoJaHHbIX.
ABTOMAaTHU3UPOBAHHOE MOJIEIMPOBAHNE 0OBEKTOB MECTHOCTH ¢ nomoibio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BBIMOIHEHHE CHEMKH MECTHOCTH IO MOJETHOMY 3a/1aHUIO.
8) OOpa6oTka U aHAJIN3 re0IaHHBIX.
Coznanune 3D-monenei.

9) HM3yueHue ycTpoiicTBa AJIsl MPOTOTHNHUPOBAHUS.
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O3HakoMJIeHHE C YCTPOMCTBaMU MNPOTOTUIHPOBAHUSA, IPEIOCTABICHHBIMU OO0YUJarOIIUMCS.

OOyuarommuecs: y3HatT 00IIMe TPUHIMITBI pabOThl YCTPOKCTB, a TAKXKE KOT/1a OHU MPUMEHSIOTCS

1 4YTO C UX NOMOIIBIO MOKHO IOJTYUUTh.

10) loaroTroBKa JaHHBIX /ISl yCTPOICTBA MPOTOTUNHPOBAHUSI.

[ToaroroBka 3D-mojenei, 3KCIOPT JaHHBIX, IOArOTOBKA 33/1aHUM IO MEeYaTH.

11) IIporoTHnNHpOBaHHE.

[Ipumenenue yctpoiicTB mpotoTunupoBanus (3D-npunTep).

12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIEH.

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

MTOJTrOTOBKA K MI€YAaTH HA YCTPOMCTBAX IPOTOTUIINPOBAHUSI.

13) IloaroroBKa npe3eHTaNMIA.

N3ydyenne ocHOB B mnoarotoBke mnpeseHTanuu. Co3nanue mnpe3eHTanmu. I[loaroroBka k

MPEJCTAaBICHUIO PEATM30BAHHOTO MTPOTOTHUIIA.

14) 3amuTa NpoeKToB.

[IpencraBnenne peaTn30BaHHOTO MPOTOTHIIA.

Bcero
Ne ni/m Paznensl mporpaMMel yueGHOTO Kypca 4acoB
1 | 3nakomcTBO. Texuuka 0e3onacuocTu. BBognoe 3ansaTue 2
(«Mensiss Mup»).
2 | BBenenne B reonnpopmannoHubie Texnogorum. Keiic 1:
«CoBpeMeHnHbIe KapThl, i Kak onucars 3emiro?».
2.1, Heob6xonumocTh kapTel B coBpeMeHHOM Mmupe. Chepsl 2
MIPUMEHEHHUS], IEPCIIEKTUBBI UCTIOJIb30BAHUS KapT.
2.2. BekropHble naHHbIEe Ha KapTax. 3HakoMcTBO ¢ Beo-I'1C. 2
[IBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKUMH OHJIAH-CEPBUCAMHU.
2.3. Cger u 1BeT. Ponb nBeta Ha kapte. Kak 3acTaBUTh 1IBET 1
paboTaTh Ha ceOs?
2.4, Coznanue u myOIuKaius CoOOCTBEHHOM KapThlI. 2
3 | Keiic 2: «I'100aabH0e no3nuuoHuposanue “Haiiqu cedst 4

HA 3eMHOM Lape”».
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3.1.

CucteMsbl r106aIbHOTO MO3UITHOHUPOBAHHUS.

3.2.

HpI/IMeHeHI/Ie CIIYTHHUKOB JIsI TO3SUIITMOHUPOBAHMA.

dotorpauu ¥ NAHOPAMBI.

4.1.

Ucropus dpotorpadun. @otorpadus kak crocod U3ydeHUs
OKPYKAOIIEro MUpa.

4.2.

XapakrepucTuku ¢poroanmaparos. [lomydenune
Ka4eCTBEHHOTO ()OTOCHUMKA.

4.3.

Coznanne chepuuecknx nanopam. OCHOBHBIE TTOHSTHS.
Heo6xomumoe o6opynoBanue. Texnuka cbEMKU
chepuyecKux MaHopaMm pazIudHON anmnapaTypoi (kamepbl
cMapThoHOB 6€3 MTATUBOB, IU(PPOBHIE (hOTOAMAPATHI CO
MITATUBAMH M T. 11.).

4.4,

Coznanue cpepuyecknx naHopam. CHiBKa HOJTydEHHBIX
¢doTorpaduii. Koppekuus u peryuis naHopam.

OcHoBbl a3podorocbémku. [Ipumenenne BAC
(0ecnMJIOTHBIX ABMALIMOHHBIX CHCTEM) B
aspodorocnrémke (Keiic 3.1: «/Ins yero Ha camom jeJie
HY’KeH 0eCIUJIOTHBII JleTaTeJbHbII annapar?»).

5.1.

doTorpamMmeTpus U €€ BIUSHUE HA COBPEMEHHBIA MHUP.

5.2.

Cuenapun cbEMKHU 0OBEKTOB IS TIOCIICTYIOIIETO
MTOCTPOCHUS MX B TPEXMEPHOM BHUJIE.

5.3.

[IpuHIMI MOCTpoeHUS TPEXMEPHOTO N300paKEHHS Ha
kommbloTepe. Pabora B portorpammerpuueckom [10 —
Agisoft PhotoScan win ananoruunom. O6paboTka
OTCHSITOTO MaTepHuaa.

5.4.

becniunotHuk B reoundopmaruke. Y CTpoicTBO U
MIPUMEHEHHE APOHA.

5.5.

Texunueckue ocodennoctu BITJIA.

5.6.

[Innotuposanue BIUIA.

5.7.

Hcnonb3oBaHue OSCIUIOTHHUKA TSI CbEMKH MECTHOCTH.

5.8.

Bosznukarorue npo6nemsl npu co3aanuu 3D-moeneit.
CriocoObl peIakTHPOBAHUS TPEXMEPHBIX MO/IENEH.

5.9.

TexHOJI0rUK MPOTOTUIIUPOBAHUS. Y CTPOMCTBA IS
BOCCO3JIaHMs TPEXMEpHBIX Mojieneit. Pabora ¢ 3D-
IIPUHTEPOM.

5.10.

duznyeckue U XMMUYECKHUE CBOMCTBA I1acThka ais 3D-
npuHTepa. [ledats TpEXMEPHON MOAEIIN LIKOJIBI.
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6 | Keiic 3.2: «M3MeHeHMe cpeibl BOKPYT LIKOJIbD».

6.1. Pa6ora B I1O ans pydHOro TpEXMEPHOTO MOACTHUPOBAHUS 1
— SketchUp wim aHanoruaHom.

6.2. DKkcnopTUpoBaHue TPEXMEPHBIX (aiinos. IIpoexTupoBanue 7
COOCTBEHHOM CIICHBI.

6.3. [ledats mogenu nHa 3D-npunTepe. Odopmienue 2
TPEXMEPHOHN BEIIECTBEHHON MOJICIIH.

7 [ToaroToBKa 3amIUTHI IPOEKTA. 3

8 3ammTa mMpoeKTOB. 2
3axmrounTtenbHoe 3aHsaTue. [lonBenenue UToro padoThl. 2

9 [Tnaner no 10paboTke.

Keiicbl, BXoaALwme
B Nporpammy

KpaTtkoe coaepaHue

Keitc 1. CoBpemeHHble
KapTbl, uan Kak onucatb
3emnio?

Kelic 3HaKOMMUT 06Y4atOLLMXCA C Pa3HOBUAHOCTAMMU AaHHbIX. Pelwas
3a4au4y Keica, obyyatoLmecs NpoxoaaT cieaylowme TeEMaTUKU: KapTbl U
OCHOBbI X GOPMMPOBAHMA; U3yYEHME YCIOBHbIX 3HAKOB M MPUHLMIMOB
MX OTOBPAXKEHUA Ha KapTe; CUCTEMbI KOOPAMHAT U MPOEKLMI KapT, UX
OCHOBHbIE XapaKTepPUCTUKN U BO3MOXKHOCTM NMPUMEHEHMS; MAcLUTab u
Ap. BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMUPOBAHUSA KapTbl.

Ke#c 2. FnobanbHoe
No3MUMOHNPOBaHME
«Halau cebs Ha 3emHOM
wape».

HecmoTps Ha TO, YTO HaBUraTOPbI M CMOPTUBHbIE TPEKEPbI CTaNn
HEOTbEeMIEMOW YaCTbIO HaLEN }KU3HWU, MAIo KTO 3HAET NPUHLMM UX
paboTbl. Mpoitaa Keiic, obydyatowmeca ysHatoT npo IMTIOHACC/GPS —
NPMHLMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHME.
MpumeHeHWe norrepoB. Busyanmsaumsa TEKCTOBbIX AaHHbIX Ha KapTe.
Co3faHue KapTbl MUHTEHCUBHOCTY.

Keric 3.1. AspodoTocbémKa.
«[ns yero Ha camom gene
HY)KeH 6ecnuNoTHbI
NeTaTenbHbIM annapaT?».

Kelic 3.2. U3ameHeHMe cpeapbl
BOKpPYT LIKOJIbI.

OB6bEMHBIN Keic, KOTOPbIA NO3BOIUT 06YYAIOLMMCA OCBOUTb NOHYIO
TEXHONIOTNYECKYIO LLeNOYKY, MCNOb3YEMYIO KOMMEPYECKMMM
KOMMaHUAMMU. YCTPOICTBO U NPUHLUMNbI GYHKUMOHUPOBaHUA BINJIA,
OcHoBbI GOTO- 1 BUAEOCHEMKN M NPUHLMNOB Nepeaadm nHbopmauum ¢
BMNNA, obpaboTka gaHHbIX ¢ BMJIA.

MpopaonxeHue Keica 3.1. Obyyatowmecs, UMesa B CBOEM
pacnopsarKeHUN 31eKTPOHHY0 3D-moaenb WKOobl, NPOAO/KAOT
BHOCUTb MU3MEHEHMSA B MPOAYKT C LieNbto 61aroycTpoicTea parioHa.
Obyyatowmecs NpPoao0KAOT COBEPLLEHCTBOBATb CBOM HaBblK 3D-
MOLEe/IMPOBaHMUA, 3aBepLUAA NPOEKT.

6. MaTepHaﬂbHO-TeXHH‘IECKI/Ie YCIoBHSA pcain3dani MporpaMmal.
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MatepuanbHO-TEeXHHUUYECKUE YCIIOBHS peaU3allid OCHOBHOHM 00pa30BaTEIbHON MporpamMmbl (110

CyTH, 00BETMHEHUE BCEX PECYPCOB, IPOMMCAHHBIX B Keicax)
Cnucok obopyaoBaHus

Ne n/n HanmeHoBaHue KpaTkue TexHuyecKue xapakTepucTuku Ea. nam. | Kon-so |

1 | KomnbloTepHbii Knacc KT

1.1. M®Y (npuHTEp, CKaHep, Konup) MuHuMmanbHble: dopmat A4, nasepHoli, T,

1.2. HoyTbyK HacTaBHMKa C HoyTbyk: L.

npeAaycTaHoBNEHHOM NpoM3BOANTENBHOCTbL NpoLeccopa (no

OnepauyMoHHON CUCTeMOH, Tecty PassMark — CPU BenchMark
OGUCHBIM NPOrPaMMHBIM

http://www.cpubenchmark.net/): He
obecneyeHnem

meHee 2000 egnHnL;

06bEM OnepaTUBHOM NAMATU: HE MeHee
4T6;

06bEM Hakonutensa SSD/eMMC: He
meHee 128 I6;

MO ans NpocmoTpa U pefaKTUPOBaHKSA
TEKCTOBbIX OKYMEHTOB, 3/IEKTPOHHbIX
Tabnmu 1 npeseHTauui
pacnpocTpaHéHHbIX dopmaTos (.odt,
Jtxt, .rtf, .doc, .docx, .ods, .xls, .xIsx,
.odp, .ppt, .pptx). 1
1.3. HoyTbyk c npeaycTaHoBAeHHOM HoyTbyk: LwT.
0rnepaLnoHHON CUCTEMOIA, He HuKe Intel Pentium N (Maum Intel
OGUCHBIM NPOrPaMMHbIM Celeron N), He Huske 1600 MTu,
obecnedenem 1920x1080, 4Gb RAM, 128Gb SSD;

npon3soanTenbHOCTb NpoLeccopa: He

meHee 2000 egnHnL;

MO pgnsa npocmoTpa M pefaKTUPOBAHUA
TEKCTOBbIX AOKYMEHTOB, 3/1EKTPOHHbIX
Tabmu 1 npeseHTauui
pacnpocTpaHéHHbIX popmaTos (.odt,
Jtxt, .rtf, .doc, .docx, .ods, .xls, .xIsx,
.odp, .ppt, .pptx). 10
1.4. MHTEpaKTMBHbIN KOMMIEKC Koanyectso ogHOBpPEMEHHbIX WwT.
KacaHuii— He meHee 20. 1

2 | YpoK TexHonorum

2.1, AaantmeHoe obopyaoBaHue

2.2. 3D-o6opyaoBaHue (3D-npuHTeEp) MWHUManbHbIE: LT.
TMN NpuHTepa: FDM;

matepuan: PLA;

pabounii cTon: c NoAorPeEBOM;

paboyas obnactb (XYZ): o1
180x180x180 mm;

CKOpPOCTb NeyvaTu: He meHee 150
MM/ceK;

MWHMMANbHAA TONLWMHA cnoA: He bonee
15 mKm;

dopmar daiinos (ocHoBHbIe): STL, OBJ;
3aKpbITbI KOPNYC: HaN4Ke.
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2.3. Mnactuk ana 3D-npuHTEpa TonwwmHa nnactnkoson HUTK: 1,75 mm; LT,
matepuan: PLA;
BEC KaTywkKun: He meHee 750 rp. 15
2.4, MO pana 3D-mopennpoBaHua O6nauHbI MHCTpymeHT CAMP/ACYT,
0XBaTblBalOLLMI BECb NpoLLecc paboTbl ¢
N34eNMAMU — OT MPOEKTUPOBAHMA A0
N3roTOB/IEHUA.
JononHuTensHoe obopyaoBaHue
Obuee paspelleHne He MeHee
2160x1200 (1080x1200 ana Kaxaoro
rnasa), yron o6sopa He meHee 110;
o Ha/Znyme KOHTPoepoB — 2 WT.;
2.5. LLlnem BUpPTYyanbHOM peasibHOCTH KOMMAEKT 1
HaMYymne BHELWHNX AaTYNKOB — 2 WIT.;
pa3bém ANA NoAKAYEHUA HAYLWHWUKOB:
Hannuue;
BCTPOEHHAA Kamepa: Haandue.
LUTaTne ana KpenaeHuna KomnnekT 13 agyx WTaTUBOB. KOMMJIEKT 1
2.6. 6a30BbIX CTaHLl,Vll)‘l CoOBMECTUMOCTb CO LWJIEMOM
BMPTya/ibHOM peanbHoCcTH, N.2.3.1.
Konnyectso agep npoueccopa - He
meHee 4
TaKTOBasA YacToTa npoLeccopa - He
2’7 meHee 2500 Mly,
BuaeoKkapTa - He Huxe Nvidia GTX
1060, 6 ['6 BMAeONamaATbL
O6bem onepaTMBHOM NaMATH - He
HoyTbyk c OC ansa VR-wnema meHee 8 r6. LwT. 1
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2.8.

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

TpeboBaHMA K cucTeEME BUPTYasIbHOM
peanbHOCTM:

noAfepKKa MOBUIbHbIX LINEMOB
BMPTyasibHOl peasbHOCTU Nnog,
ynpasnexHmem OC Android;
NoALEP KA YNPaBAAOLLMX
KOHTPO/INEPOB C BO3MOXKHOCTbIO 6-
KOOPAMHATHOrO OTC/EXUBAHUSA
NOMIOXKEHMWA B NPOCTPAHCTBE;
TEXHONOTWA NOJIHOW KOMIMEeHcaumm nara
(anti-latency): usobparkeHne fONKHO
BbIBOAMTLCA O/17 TOYEK, B KOTOPbIX
OKaKyTCA NeBbI M NPaBbIi rNasa
No/sb30BaTe/s Yepes Bpems, KoTopoe
OONIXKHO NPONTM C MOMEHTA Havana
onpeaeneHns MecTonoNoXKeHUS rnas
Nonb30BaTeNs A0 MOMEHTa OKOHYaHUA
BblBOAA U306paxkeHus.;

naowaab OTCNeXNBaHUA
nonb3oBaTteneit — He meHee 16 KB. m;
KO/NMYeCTBO NONb30BaTe el — He
meHee 3 yen.

TpeboBaHMA K cUCTEME OTCNEXUBAHUA
NOJIOXKEHMA NoNb30BaTeen (TpeknHra):
TUM CUCTEMbI OTCAEXKMBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTCNEXUBAHUA;
obwuii BeC ogHOro ycTpomncTea
TpeKuHra — He 6onee 20 T;
TEXHOIOMMA: ONTUKO-UHEPLMANbHBIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHPpaKpacHOM
AManasoHe;

yron o630pa onTUYECKON cUCTEMbl —
He meHee 230 rpagycos;

BPEMSA OTKAMKA CUCTEMbI TPEKMHIA —
He 6onee 2 mc;

pa3smeLlLeHe CEHCOPOB: Ha 0bbekTe
OTCNEXMBAHUSA;

CEHCOopbl, UCNOb3yeMble ANA
OTCNEKMBAHUA LIIEMOB BUPTYasIbHOM
pPeanbHOCTU U ANA OTCAEKUBAHMUSA
OBUMKEHUI pYK Nosib3oBaTenen,
OONIXKHbI ObITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pa3smeLleHMe aKTUBHbIX MAapKepoB:
Hano/bHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OO/IXKHbI MOHTMPOBATbLCA Ha non, 6es
HeobxoanMocTU
NOTON0YHOr0/HAaCTEHHOrO MOHTaa;
Ha/inyme CEHCOPOB B COCTaBe e4MHOro
YCTPOWCTBA TPEKMHTIA: aKceNepomeTp,
rMPOCKON, ONTUYECKUI CEHCOP;
4acToTa OTCAEKMBAHUSA NONOKEHMUSA
no/sib3oBaTens:

- aKkcenepomeTp: He meHee 2000
BbIBOPOK/C;

- rMpocKon: He meHee 2000 BbIGOPOK/C;

Komnn.
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- ONTUYECKUI ceHCop: He meHee 60
BbIGOPOK/C;

NOrpPeLHOCTb OTCAEXKMBAHMUA
NOMIOXKEHMA NONb30BaTENsA B
NPOCTPAHCTBE Ha NJiowWwaam 6 mMx 6 m —
He 6onee 10 mm;

MWHUMa/ZIbHOE KONNYeCcTBO
nosab3oBaTesel, NogaepKnBaemoe
CUCTEMOI TPEKUHTA, HE MeHee 3 yen.

TpeboBaHMA K NOKA3aTeNsIM XpaHeHus,
TPAHCMOPTUPOBKN U HACTPOMKMU:
BpemA NOJIHOIO Pa3BEPTbIBAHMA U
HaCTPOMKM CUCTEMbI AN NAOLLAAM
oTcnexunBaHua 16 Ke. m —He 6onee 90
MWH;

HeobXxoAMMOCTb KanMbpoBKKM B
npouecce sKcnayaTauum —
OTCYTCTBYET;

Temnepatypa xpaHenus: -30°C .. +
50°C.

TpeboBaHUsA K cnocobam ynpasneHus
WHTEPAKTUBHBIMWM MOAENAMW:
noanep»Ka 6-KoOopANHATHOrO
OTCNEXKMBAHWUA NOIOKEHNA
YyNpPaBAAOLLMX YCTPOWCTB B
npocTpaHcTBe.

TpeboBaHMA K NpOrpammMmHoOMY
obecneyeHuto:

NoALep KKa CUCTEMOM TPEKUHTA
onepauynoHHbIx cuctem: Windows,
Android;

npeaocTaBieHne HeorpaHUYEeHHOM No
BPEMEHW UCMOb30BaHMA NPOCTON
(HencKNUNTENBHOM) NNLEH3UK Ha
KOMMepYecKoe UCMo/b30BaHue
NporpaMmHoOro obecneyeHns cuctTembl
TPEKUHra Ha oamH wnem ¢ OC Android
(6eccpouHas nMueHsna) — 3 wr.

Obwme TpeboBaHUA:

Hasiume MoBbUNbHbIX WAEMOB
BMpPTyasibHOM peanbHocTh Oculus Go
WAK aHanor — 3 wWr.;

Ha/inume KOMNNEKTa NPOBOAOB U
3apAAHbIX YCTPOMCTB ANn
b6ecnepeboitHolt paboTbl.

2.9.

doTtorpammetpuyeckoe MO

MO ana 06paboTKm M306parkeHn u
onpegeneHnsa Gopmbl, pasmepos,
NONOXKEHMA N UHbIX XapaKTEPUCTUK
06bEKTOB Ha NJIOCKOCTU UM B
npocTpaHcTBe.

wT.
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2.10.

KsagpokonTtep Mavic Air

KomnaKTHbIM KBagpokonTep ¢
TPEXOCEBLIM CTabMNN3ATOPOM,
Kamepoi 4K, makcumanbHom
[ANbHOCTBIO Nepesayn He meHee 6 Km.

wT. 1

2.11.

Ksagpokontep DJI Tello

KBagpokonTep ¢ KamepoW, Bec He
6onee 100 r B cbope ¢ nponennepom m
Kamepoi;

ONTUYECKUI AATYMK onpeseneHnn
no3snunm — Hanan4ue,

BO3MOMHOCTb YAANIEHHOTO
NPOrpaMmmmMpoBaHNA — Han4yue.

WwT. 3

3 | MepgmasoHa

3.1 | ®oToannapat c 06bLEKTMBOM

Konunyectso apeKTUBHbIX NMKcenen —
He meHee 20 MAH.

wT.

3.2 | Bupeokamepa

MnaHwert (ans obecneveHns
coBmecTMmocTM ¢ n 2.3.6) ¢
NPYMEPHbIMM XapaKTePUCTUKAMMU:
AvaroHanb/paspelueHune: He meHee
2048x1536 nuKcenen;

[AMaroHanb aKpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee
32Tb;

paspelLeHne poToKkamepbl: He MeHee 8
Mn;

Bec: He 6onee 510T;

BbicOTa: He bonee 250 mm.

wT.

3.3 | KapTta namatu gna
¢doToannapata/Buaeokamepbl

O6béM NamaTn — He meHee 64 76,
Knacc He HuxKe 10.

wT.

34 | Wratmue

MaKcrMmabHas HarpysKka: He bonee 5
Kr;
MaKCMMa/IbHaA BbICOTa CbEMKMU: He
MeHee 148 cm

wT.

7. CHHCOK JIMTEepPaTyphl.

HH(bOpMaHHOHHO-MeTOI[I/I‘IeCKI/Ie yCJIOBUs peain3allun OCHOBHOM 06p330BaTeHLHOﬁ IIporpaMmbl

OCHOBHOI'O O6H_ICFO 06p8.30BaHI/I$I (CHI/ICOK BHCIIHUX MCTOA. MaTepI/IaJ'IOB) (CCBIJ'IKI/I Ha JO0II.

MaTepuaibl — MPOIKUCHIBAEM B Keicax)

CHHCcOK MCTOYHHUKOB JIMTCPATYpPHI:

1. Ammasos, WN.B.

COopHuK

KOHTPOJIbHBIX BOIIPOCOB 110

JUACHUIIIINHAM

«Aspodortorpadusy, «A’pochEMKay, «AIpOKOCMUYECKHE MeToAbl chéMok» / U.B.
AmmazoB, A.E. AnremoB, M.H. CeBacthsnoBa, A.®. Creuenko — M.: w3

MUUI' AuK, 2006. — 35 c.

2. baesa, E.IO. O6uue Bonmpocsl NPOEKTUPOBAHUS U COCTABJIECHUS KapT Ui CTYACHTOB
cneuuanbHoctu «Kaprorpagust u reoundopmatuka» / E.JO. baesa — M.: u3n.

MUUI' AuK, 2014. — 48 c.
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10.

11.

12.

13.

14.

15.
16.
17.
18.

19.

Makapenko, A.A. YueObHOe mocoOue Mo KypCOBOMY MPOEKTHPOBAHHIO IO KYpCY
«O6mereorpapuueckne kKapTel» / A.A. Makapenko, B.C. Mouceea, A.JlL
Crenanyenko moj oOmeil penakuueit Makapenko A.A. — M.: uzn. MUUT AuK,
2014. — 55 c.

Bepemaka, T.B. MeTtoauueckoe nocodue 1o uCnoiab30BaHUIO TONOrPapUUIECKUX KapT
JUTSL OLIEHKU KOJIOTHUYECKOro coctostaus tepputopun / T.B. Bepemaka, Kauaes I'.A.
— M.: u3g. MUUI'AuK, 2013. — 65 c.
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JluctaniimoHHOEe 30HAMPOBAaHME M reorpaduueckue HHPOPMAIMOHHBIE CHCTEMBI.
VYyebnoe nocodbue / A.I'. Kocunos, U.K. Jlypse non pen. A.M.bepnssara — M.: uzj.
Hayunsrit mup, 2003. — 168 c.
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2004. — 544 c.

Bepemaka, T.B. Meromuueckoe mocobue 1o Kypcy «ODKOJIOTHYECKOE
kaprorpadupoBanue» (madoparopusie padotsr) / T.B. Bepemaxkora, 1.E. Kyp6aTosa
— M.: u3n. MUUT'AuK, 2012. — 29 c.

WBanoB, A.I'. Meronnyeckue yka3zaHusi 1O BBIINOJHEHUIO JIAOOPATOPHBIX paboT Mo
mucuumnie «Ludposas kaprorpadus». s cryneHToB 3 Kypca MO HampaBlIeHUIO
noaroroBku «Kaprorpadust u reoundopmaruka» / A.I'. Banos, C.A. Kpsinos, I'.1.
3arpebun — M.: uzn. MUNT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atnac xkaptorpaduyeckux NPOCKIMHA Ha KpPYIHBIC PETHOHBI
Poccuiickoit @enepanun: yuebHo-HarasaHoe uznanue / A.I'. Banos, I'.1. 3arpebun
— M.: m3g. MUUTI'AuK, 2012. — 19 c.

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

boictpoB, A.IO. IlpumeneHue reoMH(OPMALMOHHBIX TEXHOJOTHH B
JOTIOTHUTEIFHOM IIKOJBHOM oOOpa3oBaHuH. B cOopHuKe: DKOJIOTHsS. DKOHOMUKA.
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GISGeo — http://gisgeo.org/.

I'C-Accommanmu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHE3E€MHBIX TAHHBIX —
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OSM — http://www.openstreetmap.org/.
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uHCTpyMeHTapuil HactaBHUKa / A.}O. BeictpoB, — Mocksa, 2019. — 122 c., ISBN
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