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I. IlosicHuTEIBLHASA 3aICKA

AKTYaJlbHOCTB: CETOAHS T'€OMH()OPMALMOHHBIE TEXHOJOTMH CTaJH HEOTHEMJIEMOH 4YacThbiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3yeTCs HAaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOIECTBEHHOTO TPAHCHOPTA M MHOTHMH JIPYTUMHU
CEpBHCAMHU, CBA3AHHBIMU C KapTaMU. JTU TEXHOJIOTUHU UCIOJIb3YIOTCS B COBEPIIEHHO Pa3IMYHbIX
cdepax, HauUMHAs OT pPEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYMBAs MAPKETUHTOM.
Kypc «['eoundopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMUPOBATh y OOYyYaIOIIUXCS
YCTOHYMBYIO CBSI3b MEXy MH()OPMALIMOHHBIM U TEXHOJOTUYECKUM HAIPaBICHUSIMHU HA OCHOBE
peabHBIX TPOCTPAHCTBEHHBIX [AHHBIX, TaKUX KakK a’po(oTochEMKa, KOCMHUYECKas ChEMKa,
BEKTOPHbIE KapThl U JIp. DTO MO3BOJIUT OOYYAIOIIMMCS MOJYyYUTh 3HAHUS 110 HCIIOJIb30BAHUIO
reorH(OpPMAIIMOHHBIX HMHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JaHHBIX JJIs TOHUMaHUA U
M3YYEHUS OCHOB YCTPOWCTBA OKPYKAIOLIEr0 MHpa M HPUPOIHBIX sBieHuid. OOyuaromuecs
CMOTYT peaJ30BbIBaTh KOMAaHIHbIE IPOEKTHI B CEpe HCCIETOBAHUS OKPYXKArOIIEro MHpa,
HA4aTh KUCIIOJIb30BATh B MIOBCEHEBHOW KU3HU HAaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX Ha MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

MCCTHOCTH (KaK OTACJIBHBIC 3JaHN, TaK U LICJIBIC ropo,ua) U MHOTr'0€ Apyroc.

K.]IaCCI/I(l)I/IKalH/Iﬂ NMporpaMMmabI: TCXHUYCCKA.

HanpaBieHHocTh  o0pa3oBaTe/bHOWl  mporpamMMmsbl:  oOpa3oBaTeibHas  IporpamMma
«['eonHpOpMaLIMOHHBIE TEXHOJOTUW» SIBIETCS 00I1e00pa30BaTeNbHOM MpPOrpaMMoi 1o

npeaMeTHou oonactu «TexHomorusy.

DYHKIUOHAJIbHOE NPeIHA3HAYEHHUE TPOrPAMMBI: IPOEKTHAS.
dopma opraHu3anMu; TPYIIOBasl.

AKTYaJIbHOCTb U OTJIMYHMTEIbHbIE 0COOCHHOCTH NMPOTrPaMMBbI

HoBuzHa mnporpaMMbl 3akiio4yaeTcs B CO3JaHUM YHUKAJIbHOM 00pa3oBaTENbHON Cpenbl,
(dopmupyIOLIEH MPOEKTHOE MBIIIJICHHE 00yYaIOIUXCs 38 CYET TPAHCISAIUH TPOEKTHOTO criocoda

ACATCIIBHOCTH B paMKaXx pCHICHUSA KOHKPCTHBIX HpO6JIeMHBIX CHTyaHHﬁ.

AKTYalbHOCTh IIpOrpaMMBbl 00YCIIOBJIEHA T€M, YTO padoTa HaJ 3ajjayaMu B paMKax MPOEKTHON
NeSITeIbHOCTH (DOPMUPYET HOBBIN THUI OTHOLICHUSI B PaMKaxX CHUCTEMbI «IIpUpOAa — OOILIECTBO

— YCJIOBCK — TCXHOJIOTHH», OHpCI[CJ'I}IIOH_[I/Iﬁ 00513aTENBbHOCTh AKOJOTHYECKOM HOPMUPOBKHU
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IpU OpraHu3aluy JI000N NEeATeNbHOCTH, YTO SIBISETCS MEPBBIM IIaroM K (OPMHUPOBAHUIO

«IIOKOJICHHUA pa3BUTUAY, SABJIAIOIICTOCA TPCHAOM pa3sBUTUA COBPEMCHHOI'O 06H.[CCTBa.

[TporpammMa npennonaraer (GOpMUPOBaHHE y OOYYAIOLIMXCS MPEACTaBIECHUN O TEHIEHLMIX B
Pa3sBUTHU TEXHUYECKOH cepsl. HOBBIN TEXHO-IIPOMBILIUIEHHBIN YKIIaJ HE MOXET OBITh MOJIOKEH
B (hopmaT oO1iecTBa pa3BUTHS TOJBKO HA OCHOBAHUHM HOBU3HBI (PU3UUECKUX MPUHIIUIIOB, HOBBIX
TEXHUYECKHUX PEIICHUH M KJIACTEPHBIX CXEM B3aMMOACUCTBMS Ha MOCTUHAYCTPUAIBHOM 3Talle
pasBUTHSL COLMyMa, a UJes Pa3BUTUSA OOLIECTBAa HENPETIOXKHO BKIIOYAET B ceOs TEHICHLHUIO K
OOpeTEeHHIO COHANPABICHHOCTH AHTPOIOTEHHBIX (DaKTOPOB, 3aKOHOB pa3BUTHS Ouochepsl u

KYJIBTYPHOI'O Pa3BUTHS.

[Tenarornyeckas 1€s1€c000pa3HOCTh 3TOW MPOrpaMMbl 3aKIHOYAETCS B TOM, YTO OHA SIBIISETCS
LIEJIOCTHOM ¥ HENPEPHIBHOM B TEUYEHHUE BCETO Ipolecca 00y4eHUs U MO3BONISIET 00ydarolmeMycs
Iar 3a IIaroM pacKpbiBaTh B ce0¢ TBOPYECKHE BO3MOKHOCTH M CaMOPEaIH30BHIBATHCS B
COBPEMEHHOM MHpe. B mpoliecce u3yueHMs OKpYXKarolero Mupa oO0ydaroluecs MOIydaT

JOTIOTHUTEIbHOE 00pa3oBaHue B 00J1aCTH HHPOPMATUKH, reorpaduu, MAaTEMAaTUKU U (PU3UKU.

OTAn4UTENIbHOW 0COOCHHOCTBIO JAHHOM MPOrPaMMBbI OT YK€ CYIIECTBYIOIIMX 00pa3oBaTeIbHBIX
nporpaMMm sIBIIsieTCSs €€ HampaBiICHHOCTh Ha pa3BUTHE OOYyYalOIIMXCS B  MPOEKTHOM
JeaTesibHOCTH coBpemMeHHbIMU MeTojgukamMu TPU3 u SCRUM ¢ noMouipio COBpEMEHHBIX

TEXHOJIOTHI 1 000pyI0BaHUS.
Bo3pacT o0y4arommxcsi:
Cpoku peajM3auuu NporpaMmmbl: 68 4acos.
HamosnsemocTs rpynmn: 15 genosexk.
PesxuM 3aHATHIL: 10 2 aKaIeMHUYECKUX Yaca B HEIEIIO.
DopMbl 3aHATHIA:
- paboTa HaJ penieHueM KeicoB;
- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JIEKIIHH;
- MacTep-KJIacChl;
- 3aHATUA-COPEBHOBAHUS;

- BKCKYPCHH;



- IPOCKTHEIC CECCHUMU.

MeT())IbI, HUCII0JIB3YEMbIC HA 3AHATUAX:

- IpakTH4ecKue (YyIpaKHEHHUs, 3a]1a4n);

- cJIOBeCHBIE (pacckas, 6ecea, HHCTPYKTaX, YTCHHE CIIPAaBOYHOM JINTEPATYPHI);

— HarJsiAHbIE (JIEeMOHCTpAIUs MYJIbTUMEIMHHBIX pe3eHTaluui, pororpadun);

— npoOjeMHbIe (METOABI MPOOJIEMHOTO H3JIOKEHHS]) — oOydaromuMmces AaéTcsl 4acTh
TOTOBOTO 3HAHMS;

— IBPUCTHYECKUE (YACTUYHO-TIOUCKOBBIE) — OOYYaIOIIUMCS MPEAOCTaBIsSETCs OoJblIast
BO3MOXXHOCTh BBIOOpA BAPHAHTOB;

- UCCIIEIOBATEIbCKIE — O00YYaIOMIMEecs: CAMU OTKPBIBAIOT M UCCIICAYIOT 3HAHHUS;

- WJUTIOCTPaTUBHO-00bSICHUTEIIbHBIE;

— PENpPOTyKTUBHBIE;

— KOHKpeTHble UM  aOCTpakTHble, CHHT€3 M aHalu3, CpaBHEHHE, OO0O0OIIeHHE,
abcTparupoBaHue, KIacCH(UKAIMA, CHCTEMAaTH3alus, T. €. METOJAbl KaK MBICIHUTEIbHbIC
oTiepanuy;

- HWHAYKTUBHBIC, ICAYKTHBHBIC.

1.1.1. Henn wm 3amaun peanu3alud OCHOBHOM 00pa3oBaTENbHOM MPOTpPaMMBbI

OCHOBHOTO 00111eT0 00pa3oBaHus

IIEJ'IBZ BOBJICUCHUC 06y11a10u11/1xcsl B TPOCKTHYIO OCATCIBbHOCTD, pa3pa60TKa Hay4YHO-

HCCIICAOBATCIIbCKUX U NHIKCHCPHBIX ITPOCKTOB.

3apaum:

obyuarowue:

. nproOpeTeHne U yriyoIeHne 3HaHUH OCHOB MPOEKTUPOBAHUS U YIIPABJICHHS TPOCKTaAMH;
. 03HAaKOMJICHHE C METOJIaMU U prUéMaMu cOopa 1 aHaiu3a HH(popMaIumy;

. 0o0ydeHue MPOBEACHUIO MCCIICIOBAHUN, MPE3EHTAIIUNH U MEXIPEIMETHON MO3UIIMOHHON

KOMMYHUKAIIUH,



. 0o0ydeHue paboTe Ha CICIUATM3NPOBAHHOM 00OPY/IOBAaHHH M B TIPOIPAMMHBIX CPEiax;

® 3HaAKOMCTBO C XapA-KOMIICTCHIUAMHA (FGOI/IH(i)OpMaHI/IOHHBIMI/I), IIO3BOJIAIOIIIMMHA
IIPUMCEHATE TCOPECTUUCCKHUE 3HAHUA Ha IMPAKTUKE B COOTBCTCTBHU C COBPEMEHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTUU.

passusarowue:

. ¢dbopmHpoBaHUE HHTEpECa K OCHOBaM M300pETaTEeIbCKON ACITEIbHOCTH;

. pa3sBUTHE TBOPYECKUX CIIOCOOHOCTEN U KPEaTUBHOIO MBIIIUICHUS;

. npuobperenue onbiTa ucnoiabzoBanus TPU3 npu dpopmupoBanun cOOCTBEHHBIX HIIEH U
pEIICHUI;

. (dopMupOBaHHE IOHMMAHUA MPSAMOM U OOpaTHOW CBSI3M NPOEKTA U CpPEIbl €ro

pcaim3anuu, 3aJ10)KCHUC OCHOB COHHaJIBHOfI H SKOJIOTHYECKOM OTBCTCTBCHHOCTH,
M Pa3sBUTHUC I'CONMPOCTPAHCTBCHHOI'O MBIIIIJICHUS

® Pa3BUTHEC CO(I)T'KOMH@TGHHHﬁ, HCO6XO,Z[I/IMBIX JJIA YCHGMHOﬁ pa6OTBI BHC 3aBHUCHUMOCTHU

OT BBIOpaHHO# npodeccuu.

socnumamellbrble.
M q)OpMI/IpOBaHI/IC IMPOCKTHOTI'O MUPOBO33PCHHUA U TBOPUCCKOI'O MBIIIIJICHUS,
M q)OpMI/IpOBaHI/IC MHPOBO33pCHUA 110 KOMILIEKCHON  OIIEHKE OKpYyXKaromero Mupa,

HaHpaBHeHHOﬁ Ha €10 IMO3UTHUBHOC U3MCHCHUC,

® BOCIIUTAHUE COOCTBECHHOM MMOo3WuIuMKU 110 OTHOHWICHUIO K JCATCIBHOCTH H YMCHUC

COMOCTABJIATH €€ C APYIruMHA MMO3ULUAMHU B KOHCTPYKTUBHOM JIUAJIOTE;

. BOCIIMTAHUE KYJIbTYpPbl pabOThI B KOMaH/IE.

1.1.2. [MpuHnunsl ¥ noaxoasl K (GopMHpoBaHUIO 00pa30oBaTENbHON MpPOrpamMMbl

OCHOBHOTO 00111er0 00pa3oBaHus

IIporpamma peanusyercs:



- B HENPEPHIBHO-00pa30BaTENbHON JESTEIbHOCTH, COBMECTHOM AESITETbHOCTH, OCYIIECTBIISEMOM
B XOJIc PEXHMHBIX MOMEHTOB, TJe OOYYaIOIIUICS OCBaMBAaET, 3aKpEIUIET W ampoOupyer

MOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITETbHOM JEATENbHOCTH OOy4YalomMXcs, Tle OOydarolMiics MOXeT BBIOpaTh
JESATEIbHOCTh 110 HMHTEpecaM, B3aMMOJIEHCTBOBaTbH CO CBEPCTHUKAMHM Ha pPaBHOIPABHBIX

MO3UIIMSX, PEIIATh MPOOJIEMHBIE CUTYAIlUH | JIP.;

- BO B3aUMOJICHCTBHUH C CEMbSIMH JICTCH.

[Iporpamma MOXeET KOPPEKTUPOBATHCS B CBSI3U C U3MEHECHUSIMU
- HOpMaTUBHO-TIPABOBOM 0a3bl JOIIKOJILHOTO 00pa30BaHUS;

- BUJIOBOM CTPYKTYpPHI IPYIIIL;

- 00pa30BaTEIHLHOTO 3aMIPOCA POIUTEIICH.

[Toxxobl K POPMHUPOBAHUIO TTPOTPAMMBI:

- JluuHOCTHO-OpUEeHTHpOBaHHBIA. OpraHuzanus o00pa3oBaTENBLHOTO Tpollecca € YU4ETOM
[JIaBHOTO KpuTepus 3h(PeKTUBHOCTH 00YyYaroImerocss — ero JUYHOCTH. MeXaHU3M — CO3JaHKe
YCIOBUHM JJi1 pa3BUTUS JIMYHOCTH Ha OCHOBE HM3YYEHHs CIIOCOOHOCTEH OOyuarolerocsi, ero

MHTEPECOB, CKIOHHOCTEN.

- HCHTGHLHOCTHBIﬁ. OpraHI/I3aLII/I$I ACATCIBHOCTU B 06H_[eM KOHTCKCTC O6p3.30BaTeJ'H>HOFO

nporecca.

- HCHHOCTHBIﬁ. OpFaHI/ISaHI/IH pasBUTHA W BOCIIMTAHUA Ha OCHOBC 06H_[e‘-IeJIOBe‘IeCKI/IX

LICHHOCTCﬁ, a TaKKC 3TUYCCKUX, HPDABCTBCHHBIX U T. 1.

- KoMmeTeHTHOCTHBIMN. CDOpMI/IpOBaHI/Ie TOTOBHOCTH 06yqa}om1/1xc;{ CaMOCTOATCIbHO

JIEHCTBOBATh B XO€ pCUICHUA aKTYaJIbHBIX 3a/1a4.

- CucremHbiii. MeTOI0IOTUYECKOE HAIPaBJICHUE, B OCHOBE KOTOPOIO JIEKHT PACCMOTPEHUE
oOyJaromerocsi Kak meIOCTHOTO MHOXKECTBA JIEMEHTOB M3 OTHOIICHWUH M Pa3NUYHBIX CBs3ei

MCKAY HUMHU.

- Huanornyeckuii. Opranusanus mnpouecca ¢ y4€TOM NpUHIHUIA TUanora, CyobeKT-CyObeKTHBIX

OTHOIIEHU.



- IIpobGnemubrii. dopMupoBaHHE MNPOTPAMMBI C TO3UIHMA KOMIIEKCHOTO W MOJYJIBHOTO
MPEICTaBICHUS €€ CTPYKTYPhl KaK CHUCTEMBI IMOIIPOTpaMM IO 00pa30BaTEIbHBIM OONACTIM U

JACTCKHUM BuJaM ACATCIBHOCTH, CHOCO6CTByIOIJ_II/IM LCJICBBIM OPUCHTUPAM PA3BUTUA.

- Kynpryponornueckuii. Opranuzanus npouecca ¢ yu€ToM MOTEHIMaNa KyJabTypocooOpa3HOro

COJACPpIKaHNA JOIIKOJIBbHOI'O O6pa30BaHI/ISI.

1.2. Ilnanupyembie pe3ysibTaThl OCBOCHHUS OOYYAIOIIUMKCS OCHOBHOH 00pa3oBaTEeNbHOM
IporpaMMbl OCHOBHOT'O 00111ero oOpa3oBaHus (005S3aT€IbHO MPOBEPUTH pa3OHEHHE TIO

JUYHOCTHBIM, TIPEMETHBIM H T. 1.)
1.2.1. OOuue 110JI0KEHUSA

[TporpamMa paér oOy4aromMMCs BO3MOXKHOCTB IOIPY3UThCS BO BCE MHOrooOpasue
POCTPAHCTBEHHBIX  (TeoMH(pOpPMAIMOHHBIX)  TexHoJoruil.  IlporpamMma  3HaKOMHUT
o0yyaroImuxcst ¢ reOMH(GOPMAIIMOHHBIMU CUCTEMaMU U C Pa3IMYHBIMU BHJIAMH T'€OJJaHHBIX,
HO3BOJISIET IMOJyYUTh O0a30Bble KOMIIETEHIMM IO COOPY JAAaHHBIX M OCBOMTH IE€PBUYHBIC
HaBbIKU Pa0OTHI C JaHHBIMU. [loaydeHHbIE KOMIETEHIIMM U 3HAHUS TI03BOJISAT O0yUYaOLUMCS
OPUMEHUTh MX TOYTH B JIFOOOM HallpaBJIEHUH COBPEMEHHOI'O pblHKA. OCBOUB MpoOrpammy,
oOyyarolmuecsi CMOTyT BbIOpaThb Haubosiee HMHTEPECHYI Ui HHUX TEXHOJOTHYECKYIO

HalpaBJIEHHOCTh, KOTOPON OHU OyayT 00y4yaThcs B paMKax yriayOJIEHHOTO MOJYJIS.

[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JAHHBIMI», «OpHeHTHpOBaHKE Ha MECTHOCTH», «OCHOBBI dororpaduny,
«CamocTosTenbHbI  cOOp JaHHBIX», <«3D-mMozenupoBaHMEe MECTHOCTH U OOBEKTOB
MectHOCTHY, «I'eomndopmarmonnsie cucremsl (I'MC)y, «Busyanuzanus u npeacTaBieHue

PE3yJIbTaTOBY.

B ocHoBe pa3zpa®oTaHHOM mporpamMmbl JIEKUT MeTOAUYEeCKUi HHCTpYMEHTapHUi
dbenepanbHoro ThIOTOpa bricTpoBa AHTOHa IOpbeBnua «CeTh AETCKUX TEXHOMApKOB

“KBanTopryM”. BBOJHBII MOZYJIb.

HporpaMMa OpPUCHTHPOBAHA Ha  JOMNOJHUTCIBHOC 06p330BaHI/IC 06y11a101u1/1xc;1

IIKOJIBHOTO BO3pacTta 7 Kiacca.

MakcuManbHOE KOJIUYECTBO 06yqa}0mnxc51 B I'pyHIic — 15 genoBek.



1.2.2. CtpykTypa IUIaHUPYEMBIX PE3yIbTaTOB

HJ'IaHI/IpyeMBIe PE3YIBTATEI OIIUPAKOTCA Ha BCAYIIHUE MNICJICBBIC YCTAHOBKH, OTpaXaromiue
OCHOBHOﬁ, CYHIHOCTHBIﬁ BKJIaJg KaX(HOﬁ HSy‘IaCMOﬁ nporpamMmbel B pPa3BUTUE JIMYHOCTH,

00yJaromuUXCsl, UX CIIOCOOHOCTEH.
B cTpyKType MIaHUPYEeMbIX pe3yIbTaTOB BBIACISIOTCS CIICAYIOIINE IPYIIIIbL:

1. JIuyHOCTHBIE pe3yabTaThl OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHON  MPOrpaMMbl

MMpeaACTaBJICHBI B COOTBCTCTBHUU C I‘pyl'[HOfI JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeramnpeaMeTHble pPe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHONM MPOTPaMMBI

NPECTaBJICHBI B COOTBETCTBUU C MOATPYIIAMH YHHBEPCAIBHBIX YU€OHBIX JEHCTBUH.

3. IlpenmerHble pe3ynbTaThl OCBOCHHMS OCHOBHOM  00Opa3oBaTEeNbHOM  MPOTrpamMmbl

IIPEJICTaBJICHbI B COOTBETCTBUHM C IPYIIIAMHU PE3YJIbTATOB Y4€OHOrO MPEAMETA.
1.2.3. JInuHOCTHBIE pE3yabTaThI
IIpoecpammmusie mpebosarus K ypoeHio 60CRUMAHHOCIU (TUYHOCMHbLE PE3YIbMambl):

— C(i)OpMI/IpOBaHHOCTb BHYTpeHHeﬁ IB(0X770005041 06yqa}01ueroca, OMOIIMOHAJIbHO-ITOJIOKHUTCIIBHOC

OTHOIICHHUEC 06yqa10merocsl K HIKOJIC, OpUCHTALIMA HAa ITO3HAHUC HOBOI'O;
— OpUCHTALUA Ha O6p8.3€1.[ MOBCACHUS «XOPOUICT'O0 YUCHUKAY,

— c(OpMUPOBAHHOCTh CAaMOOLIEHKH, BKJIOYasi OCO3HAHUE CBOMX BO3MOXHOCTEH B YYEHHH,
CIIOCOOHOCTH aJIeKBAaTHO CYIUTh O IMPUYMHAX CBOETO YycCleXa/Heycliexa B YYEHUHU; YMEHHE

BUJIETh CBOU JOCTOMHCTBA U HEJOCTATKH, YBaXaTh ce0sl M BEPUTH B yCIIeX;
— c¢(hOpMUPOBAHHOCTH MOTHBAIINH K Y4€OHOU eI TEIbHOCTH;

— 3HaHME MOpPAJIbHBIX HOPM M C(HOPMUPOBAHHOCTH MOPATbHO-3TUYECKUX CYKICHUH,
CIIOCOOHOCTh K PEIICHHI0 MOPAIbHBIX NPOOJIEM Ha OCHOBE KOOPJAMHAILMU PA3IMUHBIX TOYEK
3peHusi, CIOCOOHOCTh K OIIEHKE CBOMX MOCTYNKOB M JEWCTBUN OPYIHX JIOAEH C TOUKH 3pEHUS

COOJTIOICHUSI/HAPYIIEHUS! MOPAJIbHON HOPMBI.
IIpoecpammmusie mpeboanus K yposHIO pa3eumusi:

- C(bOpMI/IpOBaHHOCTB MNPOCTPAHCTBCHHOI'O MBIIJICHUA, YMCHUC BHUICTDH 00BbEM B ILIOCKUX

npeaMeTax;

— YMCHUC O6pa6aTBIBaTB U CUCTCMATU3UPOBATH 0OJIBIIIOE KOJIMYECTBO HH(bOpMaLII/II/I;



- C(i)OpMI/IpOBaHHOCTI) Kp€aTHUBHOT'O MBINUJICHUA, IMOHUMAHHUE IMPUHOWUIIOB CO3daHUA HOBOI'O

MPOJIYKTA;
— c(OpMUPOBAHHOCTH YCUAUYUBOCTH, MHOT033Ja4HOCTH;

- C(bOpMI/IpOBaHHOCTb CaMOCTOATCIIBHOTO IMOAXOAa K BBIIIOJIHCHUIO PAa3JIMYHBIX 3a/a4, YMCHHC

paboTaTh B KOMaH/i€, YMEHHE IPABUIIbHO JI€IErMPOBATh 3aJauu.
1.2.4. MetanpeMeTHbIE pE3yJIbTaThl

I'eorpadus

BrinmyckHuK Haydures:

. BBIOMpAaTh  HCTOYHMKWM  reorpaduueckoi  umHpopmanuu  (kaprorpadudeckue,
CTaTHCTUYECKUE, TEKCTOBBIC, BUACO- M (DOTOM300paKEHUS, KOMITBIOTEpHBIC 0a3bl JAHHBIX),

AZICKBATHBIC PCIIACMbIM 3aJa4aM;

. OpPHEHTHPOBAThCSI B HCTOYHHKAX Teorpaduyeckoil mHpopmanuu (kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BUICO- U (POTOM300pakeHUsS,, KOMIBIOTEPHBIE 0a3bl aHHBIX):
HAXOJUTh U M3BJIEKATh HEOOXOIUMYIO HH(OPMAIUIO; ONPEEIIsATh U CPAaBHUBATh KaueCTBEHHBIC
U KOJMYECTBEHHBIC IIOKA3aTeNd, XapaKTepHU3YIoIIue reorpaduieckue OOBEKTHI, MPOLECCHl H
SBJICHUS, UX TOJIO)KEHHE B MPOCTPAHCTBE IO reorpauyeckuM KapTaM pa3sHOro COJEepXKaHUs U
JIPYTUM  WCTOYHUKAM;  BBIABIATH  HEJOCTAMOIIYI0,  B3aMMOJONONHSIONYI0  W/WIH
POTHBOPEUYMBYIO Teorpaduyeckyro HHPOpMAIUIO, MPEICTABICHHYIO B OJHOM WM HECKOJIBKUX

HCTOYHUKAX;

. NOpeJICTaBIsATh B  pa3auyHblXx (¢opmax (B BuAe KapThl, TaOnumbl, rpaduka,
reorpap)MuecKkoro OnucaHus) reorpauyeckyro HH(OpMaIIo, HEOOXOIUMYIO sl pELIeHUS

y‘Ie6HHX U MMPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4.
BI)IHyCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTbCA:
M MOZACIINPOBATH FCOFpa(I)I/I‘-ICCKI/Ie OOBEKTHI U SABJICHUA,

. NPUBOJIUTH TPUMEPHl MPAKTUUYECKOTO HCIIOIB30BaHUS Teorpapuueckux 3HaHWHA B

Ppa3InYHbIX o0acTsax JACATCIIBHOCTH.

Maremarnka

CrarucTtuka u TeopHsi BEpOSITHOCTEM



BBITTYyCKHUK HAy4UTCS:

. MIPEACTABIISITH JAHHBIC B BUJIC TAOJIHII, THAarpamMMm;

. YUTaTh WH(OPMAIIUIO, IPECTABICHHYIO B BUIC TAOJIUIIBI, THArPAMMBI.

B noBceiHeBHOM KU3HH U MPU U3YYCHUH APYTHUX MIPEAMETOB BBITYCKHHK CMOXKET:

. U3BJICKaTh, MHTEPIPETHPOBATh M NMPeoOpa30oBbIBaTh MH(OPMAINIO, MPEICTABICHHYIO B
TaOJIMIAX U HA MarpaMMax, OTPakarollyl0 CBOMCTBA U XapaKTEPUCTUKU PealbHbIX IPOLIECCOB U

SBJICHUM.

Harnsanas reomerpus
['eomerpuueckue Gurypbl
BhInycKHUMK Hay4uuTCSA:

. ornepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, IpsiMasi, J1yd,
JIOMaHasi, yroji, MHOTOyr'OJIbHUK, TPEYIOJIbHUK U YETBIPEXYTOJIBHUK, IIPAMOYTOJIBHUK U KBaJpar,
OKPY)KHOCTb M KpYTI, NPSAMOYTOJbHBINA Mapajuienenunesn, Kyo, map. M3o0paxaTs nzydaemble

(GUrypsl OT PyKH M ¢ IOMOILBIO JINHEHKU U UPKYJISL.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHN JPYTUX NIPEIMETOB BBIITYCKHUK CMOXKET:

. pelaTh MpakTUYECKHe 3aJjauu C IPUMEHEHHEM POCTEHIINX CBOMCTB (uryp.
W3mepenns U BBIYUCICHUS
BrinmyckHuK Haydures:

® BBITIOJIHATL U3MCPCHUC IJINH, paCCTOHHHﬁ, BCJIMYHH YIJIOB C MMOMOIIBKO MHCTPYMCHTOB

JJIA I/I3MepeHI/II>'I JJIVMH U YTJIOB.

duzuka
BrinyckHuk HayuuTes:

. coOnrofaTh MpaBuiIa O€30MacHOCTH M OXpaHbl TpyAa MpH padore C¢ Y4eOHbIM H

1a00paTOPHBIM 000PYIOBaHHUEM;

. MOHUMATh MPUHILIMUIIBI TEHCTBUS MAalllMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBHS

X 0€30ITaCHOI'0 MCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU,
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. WCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 3a/lad Hay4yHO-TIOMYJSPHYIO JUTEPaTypy O

(U3HYECKUX SIBICHUSX, CIIPABOYHBIC MaTEpUANIbl, PECypChl UHTEPHETA.

Nudopmarnka
BeITyckHUK HayduTCS:

® pasiniaTtb BUbI I/IH(bopMaHI/II/I o crnocodam eé BOCIIpHUATHUA YECJIIOBEKOM H II0 crocodam

eé MIpCACTAaBICHUA HAa MAaTCPUAJIBHBIX HOCUTCIIAX

. NOPUBOAUTH TPUMEPHl HMH(DOPMAIMOHHBIX MPOIECCOB (IIPOIECCOB, CBSA3aHHBIX C

XpaHeHueM, mpeoOpa3zoBaHUEM U Mepeadyeii JaHHBIX) B )KUBOI MPUPOJIE U TEXHHKE;

. knaccuduiuposath cpeactsa UKT B cooTBeTCTBHM C KPYTOM BEITIOJTHSEMBIX 3a71ad.

MaremaTHuecKkue OCHOBBI HH(OPMATHKH
BBIITyCKHUK IOJIy4UT BO3MOKHOCTb:

® IMO3HAKOMUTBCA C TIMPUMCPAMH  MATCMATHUYCCKHUX MOJCICH U HCIOJb30BaHUEM
KOMITILIOTCPOB IIPU UX aHAJIN3C; TIOHATH CXOACTBA U PA3JINYNA MCIKIAY MaTeMaTUYeCKON MOAEIbIO
00BEKTa M €ro HaTypHOﬁ MOZCIIbIO, MCKIAY MaTEMaTUYECKON MOJEIbIO 00BEKTa/IBIICHUS U

CJIOBECHBIM OIMCAHUEM.
Hcnonp30BaHnEe IPOrpaMMHBIX CHCTEM U CEPBUCOB

BolnyckHUK HayuuTCS:

. KJaccu(uIupoBath (ailibl 0 TUIY U HHBIM ITapaMeTpam;

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

yJanATh, apXUBUPOBATH, «PACIAKOBHIBATH) ApXUBHBIE (halIb).

BrimyckHuk oBnazieeT (Kak pe3ysibTaT IpUMEHEHUs MPOrPaMMHBIX CUCTEM U UHTEPHET-CEPBHCOB

B JIAHHOM KypCe M BO BCEM 00pa30BaTeIbHOM MPOIIECCe):

. HaBbIKaMU pabOTHI ¢ KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSIMHU U HaBBIKaMH, JOCTaTOYHBIMU
JUst paboThl C Pa3IMYHBIMHM BHJIAMU MPOTPAMMHBIX CHCTEM U MHTEpHET-CepBUCOB ((aiioBbie
MEHEKEPhl, TEKCTOBBIE PEAAKTOPbI, SJIEKTPOHHbIE TaONUIbI, Opay3epbl, TOMCKOBBIE CHCTEMBI,
CJIOBapH, JIEKTPOHHBIE SHIIUKIONEINH); YMEHHEM OIUCHIBATh pabOTy 3THUX CUCTEM U CEPBHCOB

C MCIOJIb30BaHUEM COOTBETCTBYIOLICH TEPMUHOJIOTUH;
11



. pasIUYHBIMH (OpMaMH TIPEACTABICHUS JAHHBIX (TAaOJIHUIBI, TUArpaMMbI, Tpaguku U T.
1.);

® IMO3HAKOMUTCA C IIPOrpaMMHBIMU CpPCACTBAMU JJIA pa6OTBI C ayJInOBU3YyaJIbHbBIMU

JAHHBIMU U COOTBETCTBYIOIIMM MOHSITHIHBIM aIIapaToM.
BbIyCKHHUK TOTYyYUT BO3MOXKHOCTD (B JaHHOM Kypce M UHOM y4eOHOIl 1eATeNbHOCTH):

* IMPAKTUKOBATHCA B HUCIOJB30BAHHMKU OCHOBHBLIX BHUIAOB MPHUKIAAHOIO MIPOrpaMMHOI0O

oOecnieueHus (peIakTOpbl TEKCTOB, AJIEKTPOHHbIE TaOINIIbI, Opay3epsl U Jp.);

® IMO3HAKOMUTHCA C MNPpUMCPAMH HUCIOJIB30BaHUA MATCMATUYCCKOrO MOACIUPOBAHUA B

COBPEMEHHOM MHUPE;

® MMO3HAKOMMTHCS C ITOCTAHOBKOM BOIIpOCa O TOM, HACKOJIBKO OOCTOBCPHA IMOJYYCHHAA
I/IH(l)OpMaLII/ISI, IMOAKPCIUICHA JIM OHa O0KAa3aTCJIbCTBAMU IMOJJIMHHOCTHU (anMep: HaJIM4ue
3JI€KTp0HHOI71 HOI[HI/ICI/I); IMO3HAKOMHUTHCA € BO3MOKHBIMU IMOAXOAAMHU K OLICHKE JOCTOBCPHOCTH

uHbopMalmu (IpHUMep: CPABHEHHUE JaHHBIX U3 Pa3HBIX HCTOYHUKOB);
. IIO3HAKOMMTHBCS ¢ IpuMepaMu ucnonb3osanus KT B coBpemeHHOM Mupe;

® MOJIYYUTh MPEACTABJIICHUA O pO6OTI/ISI/IpOBaHHLIX YCTpOﬁCTBaX N UX HCIIOJIb30BAHHMH Ha

MMPOU3BOJACTBC U B HAYYHBIX UCCIICAOBAHUIX.

Texnomorus

Pe3yJ'IBTaTLI, 3ajABJICHHBIC O6p830B3TCJ'ILHOI>i nporpaMMoﬁ «TexHomoruss» 1Mo OJIOKaM

COJIepKaHUS

CDOpMI/IpOBaHI/Ie TEXHOJIOTHYECKOM KYJIbTYPbl H IIPOCKTHO-TCXHOJIOTHYCCKOTO MbIIICHHUA

o0Oy4aromuxcs

BBIITyCKHHUK Hay4uTCSA:

. CJIeZIOBaTh TEXHOJIOTUH, B TOM YHCIIE B MPOLECCE M3TOTOBIEHHUS CyOBEKTHMBHO HOBOTO
MIPOJIYKTA;
. OLICHUBATh YCIIOBHUS INPUMEHMMOCTH TEXHOJIOTMM, B TOM 4HCIE C IO3ULUU

DKOJIOTUUECKOM 3alIUIIEHHOCTH;

® IMPOrHO3UPOBATHL 110 U3BECTHOM TEXHOJIOTHMH BBIXOOBI (XapaKTepI/ICTI/IKI/I HpOIIYKTa) B

3aBUCHUMOCTH OT HU3MCHCHMHA BXO,Z[OB/HapaMCTpOB/pecprOB, MMPOBEPATHL IIPOTHO3bLI OIBITHO-
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SKCIIEPUMEHTAIBHBIM TYTEM, B TOM YHCIE CAMOCTOATEIbHO IUIAHHUPYS Takoro poja

JKCIIEPUMEHTBI;

: B 3aBUCHUMOCTH OT CHUTYyallUd ONTUMH3UPOBATh 0a30Bble TEXHOJIOIMHU (3aTPATHOCTb —
KauyeCcTBO), MPOBOJUTH aHAJIN3 AJbTEPHATUBHBIX PECYPCOB, COCAUHATH B €AMHBIN ILJIaH
HECKOJIbKO TEXHOJIOTMH ©0e3 uX BHJIOM3MEHEHHsS JUIs TOJIy4YEHHS CJIO0XKHOCOCTaBHOTO

MaTepUaIbHOro UM UHPOPMALIMOHHOTO MPOIYKTa;
. MIPOBOJIUTH OLEHKY M UCIBITAHUE MOTYYEHHOTO MIPOJIYKTA;

® MMpOBOAUTDH aHaJIu3 HOTpe6HOCTeﬁ B TEX HWJIM HHBIX MAaTCpUAIBHBIX  HJIH

MH(OPMALIMOHHBIX MPOIyKTaX;

. OIKCHIBATh TEXHOJOTMYECKOE PEIICHUE C MOMOIIBI0 TEKCTa, PUCYHKOB, rpaduyeckoro
HU300paKCHHS;
. AHATM3UPOBATH BO3MOXHBIC TEXHOJOTUICCKUE PEIICHUS, ONPEILIIATh UX JJOCTOUHCTBA H

HEJIOCTAaTKU B KOHTEKCTE 3aJJaHHOM CUTyalluu,

. NPOBOJUTh M AHAIM3MPOBATH Pa3pabOTKy W/WIM PEAM3aLUI0 MPUKIAJIHBIX MPOEKTOB,
IIPEIIOJIAraroIINX
. OTIpe/ieIeHue XapaKTepUCTHUK M pa3pabOTKy MaTepUalbHOTO MPOAYKTa, BKIIOYAs €ro

MOJICIUpOBaHNE B UWH(MOPMAIMOHHOW cpene (KOHCTPYKTOpPE), BCTpaMBaHUE CO3JIaHHOTO

MH(OPMALIMOHHOTO IPOAYKTA B 33JJaHHYIO 000JI0UKY,

. W3TOTOBJICHHE HMH(POPMAIMOHHOTO MPOJYKTa MO 3aJaHHOMY QJITOPUTMY B 3aJIaHHOU
000JI0YKE;
. NPOBOAWTh U AHAIM3UPOBATH pPa3padOTKy W/WIM peaTu3alfio TEXHOJIOTUYECKUX

IPOEKTOB, IPEANOJIAr AIOLIHX:

— ONTHUMM3AIMIO  33JaHHOTO  Ccroco0a  (TeXHOJOTHH) TMONY4YeHHUS TpeOyroerocs

MaTCpHUAIIbHOTO MTPOAYKTA (HOCJ'IC €Tro MPUMCHCHUS B COOCTBEHHOM HpaKTI/IKe),

— pa3paboTKy (KOMOMHMpPOBaHWE, M3MEHEHHE IMapaMeTpoB M TpeOOBaHUII K pecypcam)

TCXHOJIOTHUH ITOJIYYCHHUA MAaTCPUAIBHOTO U I/IH(I)OpMaI_II/IOHHOI“O npoaykra € 3alaHHBIMU

CBOIMCTBaMH;
. OPOBOAWTh W aHAIM3HPOBATh  pa3pabOTKy W/UIM  peanu3alio  IPOEKTOB,
MpEeaIoIaratommx:
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— mIaHupoBaHue (pa3paboTKy) MaTepualbHOTO MPOAYKTa B COOTBETCTBHHM C 3aaadei

COOCTBEHHOM JeSITEeIBHOCTH (BKJIIOYAsT MOACTHPOBAHUE U Pa3padOTKy JOKYMEHTAIINN),

— IIaHupoBaHue (pa3paboTKy) MaTepuaibHOro MPOJIYyKTa Ha OCHOBE CAMOCTOSTEILHO

MPOBEAEHHBIX UCCIIEIOBAHUM MOTPEOUTEILCKUX UHTEPECOB.

BBIHYCKHI/IK IMOJYYHUT BO3MOXKHOCTb HAYUUTHCA:

. BBIABIAITE W (hOpMynupoBaTh NpoOieMy, TpeOYIOIIYI0 TEXHOJIOTHYECKOTO
peLIeHHS;
. MOIU(PHUIIMPOBATH HAMEIOIIUECS HNPOIYKTEI B COOTBETCTBUU v

CUTYyallei/3aka30M/moTpeOHOCThIO/3a]aueld  IeATeIbHOCTH HM B COOTBETCTBHM C  UX

XApaKTCPpUCTHUKAMU p33pa6aTLIBaTL TEXHOJIOTHIO Ha OCHOBE 0a30BOI TCXHOJIOI'UH,

M TCXHOJIOTU3UPOBATH CBOI OIIBIT, MPCACTABJIATH HAa OCHOBE PCTPOCIICKTHUBHOI'O
aHajim3a " yHI/I(bI/IKaIII/II/I ACATCIIBHOCTH OIMMCAHUC B BHUAC MHCTPYKIHUU WA TEXHOJOTHYECKOM

KapThl.
1.2.5. IlpenmeTHble pe3yabTaThl
IIpoepammmusie mpebosanus Kk 3HAHUAM (Pe3yabmamsvl MeopemuiecKoll N0O20Mo8KU):

. npaBuiia 0e30MacHOi paboThl C 3JIEKTPOHHO-BBIYMCIUTENBHBIMU MAalllMHAMU U

cpeacTBamMu Ui c60pa MPOCTPAHCTBCHHBIX TAHHBIX;

° OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JAHHBIX]
. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(OPMAITIOHHBIX CEPBHUCOB;
. npodeccuoHaIbHOE MPOTpaMMHOE obecrieueHue TUTSt 00paboTKn

MMPOCTPAHCTBCHHBIX JaHHBIX;

. OCHOBBI M IPUHIIUIIBI a3POCHEMKH;

. OCHOBBI U TPHUHIMIBI PAOOTHl TIOOATBHBIX HABUTAIMOHHBIX CITYTHUKOBBIX
cuctem (THCC);

. OpeJCTaBJCHHEe W BHU3YyalM3alldsl  MPOCTPAHCTBEHHBIX  JAaHHBIX IS

HEenpo(ecCHOHANBHBIX TOJIb30BaTENEH;
. npuHuMnel 3D-MonennpoBanns;

® YCTpOﬁCTBO COBPCMCHHBIX KapTOI"pa(bI/ILICCKI/IX CCPBHUCOB,;
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® MMpEaAcCTaBJICHUC u BU3yalIM3alusd IMPOCTPAHCTBCHHBIX JaHHBIX JJIA

Henpo(heCCUOHATBHBIX TIOJIb30BaTEINICH;
. neudprupoBaHre KOCMUUECKUX H300paKeHNUH;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanusi K YMeHUAM U HABLIKAM (pe3yibmamsl NpaKmuyeckou

NnO02OMOBKU):

. CaMOCTOATENIPHO pelIaTh IIOCTABJICHHYIO 3aJady, aHAIM3UPYys U Moaoupas

MaTCpHraJibl U CPpCACTBA IJIA eé PCIICHUSA;

. CO3/1aBaTh M PACCUMTHIBATh MOJETHBIA IUIAH ISl OSCIMIOTHOTO JIETaTEIbHOTO
anmapara;
. o0OpabaTpIBaTh  a’pOCBEMKY U  TOJNyY4aTh TOYHBIE OPTOQOTOIUIAHBI |

ABTOMATHU3NPOBAHHBIC TpéXMepHI)IC MOACIN MECTHOCTH,

. MoJenupoBaTh 3D-00bEKTHI;

. 3aluIaTh COOCTBEHHBIE POEKTHI;

. BBITOJIHATH OLIU(PPOBKY;

. BBITNOJIHATH IPOCTPAHCTBEHHBIN aHAIIN3;

. CO03/1aBaTh KapThl;

. CO3/1aBaTh MpOCTeiine reorpaguueckue KapThl Pa3InYHOTO CO/IEPKaHMS;

. MOJIEIMPOBATh reorpapuueckre 0ObEKTHI U SIBJICHUS;

. IPUBOUTH MPUMEPHI MPAKTHUECKOTO MCII0JIb30BaHMs Teorpaguueckix 3HaHUH B

Pa3InYHBIX o0nacTax JACATCIIBHOCTH.

1.3. Cucrema OUEHKM JOCTHXKEHUS IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS OCHOBHOU

00pa3zoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
Buasl koHTpOJIS:

- HpOMe)KYTO‘-IHIJﬁ KOHTPOJIb, HpOBOIIPIMBIfI BO BpCM4 SaHHTHﬁ;
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- UTOTOBBIA KOHTPOJIb, TPOBOIUMBIH TTOCIIC 3aBEPIICHHS BCEH yueOHOM MPOrpaMMBl.

@DopMBbI TPOBEPKU PE3YIHTATOB!

- HaOJIro/IeHre 32 00yJaIOIIMMUCS B TIPOIEcCe PabOTHI;

- UTPBI;

- UHAMBU/yaJIbHBIE U KOJUIEKTUBHBIE TBOPYECKUE PaOOTHI;

- Oecepl ¢ 00YUAIOIUMHUCS M KX POJIUTEIISIMU.

(DOpMBI noABCACHHUS UTOI'OB:

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;

- TCCTHI,

- QHKETHI;

- 3aliuTa IIPOCKTaA.

Hrorosas arrecranusa 06yqafoumxcs{ MMPOBOAMTCA II0 pE3yjbTaTaM MNOATIOTOBKHM H 3alIWUTHI

IIPOCKTA.

,Z[J'ISI OLCHUBAHUA JOCATCIBHOCTH O6yanOIHHXCﬂ HCIOJIB3YIOTCA HWHCTPYMCHTEI

B3aMMOOIICHKH.

caMo-

n

2.2. IlpumepHble porpaMMbl yueOHbIX mpeaMeToB, KypcoB (YTII, rae kak nmpumep npornucaso

«Ketic 1 — 10 JacoB», IOCJIC KpAaTKOE€ OIMUCAHUEC, YTO ITO 3a KeﬁC, OIIMCAaHHUEC I1049aCOBOC

BBIHOCUM YK€ B caM Keiic).

[TpumepHOe yueOHO-TeMaTHUECKOe MIIaHUPOBAHUE:!

Ne | Pazgen mporpammsl yueOHOTO Kypca Konunuectso
/o 4acoB
1 3HakoMcTBO. TexHuka Oe3omacHocTH. BBojHoe 3aHsThe («MeHss | 2

MUDPY»).
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Beenenne B reomHpopManmoHHble — TexHojoruu. Keiic  1:
«CoBpemennblie kapThl, Wi Kak onucars 3emiaro?».

Keiic 3HakoMuT 00yyarommxcsi ¢ pa3HOBHIHOCTSIMH JaHHBIX. Pernas
3a/ady Keiica, 00yJaromuecs MpoXo/IsAT CICIYIOIINe TEMATHKU: KapThI
U OCHOBBI HX (OPMHPOBAHMS, HW3YYCHHE YCJIOBHBIX 3HAKOB H
MPUHIIMIIOB WX OTOOpaXEHHWS Ha KapTe, CHCTEMbl KOOpDJIWHAT U
MPOCKIIUKA KapT, WX OCHOBHBIC XapPaKTCPUCTUKH M BO3MOXKHOCTH
NPUMEHEHHUs, MacmTad u Jp. BCIIOMOTATEIbHBIE HWHCTPYMEHTHI
(hopMHUPOBaHUSI KAPTHI.

Keiic 2: «I'mobanbHoe mosunuoHupoBanue “Haiimu ceOs Ha 3eMHOM
miape”».

HecMmotpss Ha TO, 9TO HaBHTaTOPBI U CIOPTHUBHBIC TPEKEPHI CTAIIH
HEOTHEMJIEMOM YaCThI0 HAIIEH >KU3HHU, MAJIO KTO 3HAET MPUHIMI HX
pabotsl. [Ipoiinsa keiic, oOyuaromumecs y3HatoT npo ['JIOHACC/GPS
— TNpUHOUOBL  pabOThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npuMmenenue. IIpumenenune norrepoB. Busyanmzanusi TEKCTOBBIX
naHHbIX Ha kapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

®ororpaduu 1 MaHOPaMBbI.

Pazmen, TOCBSIIEHHBI WCTOPHM W NPUHIUIAM  CO3JAHHS
dotorpapuu. OOyuaromuecs MO3HAKOMSITCS C TEXHUKOW CO3JaHUs
doTtorpaduu, TO3HAKOMSTCS C BO3MOXKHOCTSIMH  IPUMEHEHUS
doTtorpaduu Kak cpeacTBa CO3AaHUSI YET0-IU00.

OcHoBbl a3pooTochEéMKH. [IprMeHeHre 6eCIMIOTHRIX aBUAIIMOHHBIX
cucteM B adpodorocrémke. Keiic 3.1: «/[ns vero Ha camom nerne
HY>K€H OECIUJIOTHBIN JIeTaTeIbHbIA annapar?y.

OOBEMHBII KelC, KOTOPBIH MO3BOJIUT 00YYarOIIUMCS OCBOUTD MTOJIHYIO
TEXHOJOTMYECKYI0  LENOYKY, HCIOJNb3YEMYI0  KOMMEPYECKHUMHU
KOMITaHUSAMH. Y CTpOicTBO M mpuHUMIIEI pyHKIMOHUpoBaHus BILJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH U MPUHIMIIOB Nepeadd MH(popMauu
¢ BIIJIA, o6pabotka nanusix ¢ BITJIA.

29

Ketic 3.2: «M3MeHeHue cpeibl BOKPYT MIKOJIBDY.

[Ipomomxenne keiica 3.1. OOyuwaromuecs, uMesT B  CBOEM
paclopsDKEHUM  AJIEKTPOHHYIO 3D-mozenbs 1IKOJbI, MPOAOJIKAIOT
BHOCHUTh M3MEHEHHsI B MPOAYKT C IEJbI0 OJIarOyCTpOWCTBa paiioHa.
OOyuarommecs: TPOIOJDKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJICJIMPOBAHUS, 3aBEPILIAsk IPOEKT.

10

HO}IFOTOBKa 3aI0UTHEI IIPOCKTA.
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8 3ammra npoeKToB. 2

9 3akmrounTenbHOe 3aHsATHe. [loaBeneHre UTOroB paboTHI. 2

2.2.1. O01me mMoI0XKEHUA

[Iporpamma  «['eonHpoOpMaIlIOHHBIE  TEXHOJOTHUU»,  SBISSACH  HEOOXOIUMBIM
KOMITOHEHTOM 00IIero o0pa3oBaHUs BCEX OOYYAIOMIMXCS, NMPEIOCTABISET UM BO3MOXKHOCTh
NPUMEHSTHh Ha IPAKTUKE 3HAHUS OCHOB Hayk. [Iporpamma siBnsieTcs pakTudeckn eJMHCTBEHHBIM
[IKOJIHBIM Y4eOHBIM KYpCOM, OTPaXaloIIMM B CBOEM COJEpPKaHUU OOILIME TMPUHIUIIBI
npeoOpasyrolieil 1esaTeNbHOCTH 4YeJOoBeKa M BCE acCleKThl MaTepHallbHOM KynbTyphl. Kypc
HaIpaBJIeH Ha OBJIAJICHUE O0yJYArOIIMMUCS HaBBIKAMU KOHKPETHOW MpeIMETHO-TIpeoOpasyromen
JESTEIbBHOCTH, CO3JaHUE HOBBIX LIEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTAM
pa3Butus obmectsa. B pamkax «TexXHOTOTHI» MPOUCXOIUT 3HAKOMCTBO ¢ MUPOM Tipodeccuit u
opueHTalus olOydaromuxcss Ha padoTy B pa3IUYHbIX cdepax OOLIECTBEHHOIO MPOU3BOJCTBA.
Tem cambpIM obecrieunBaeTCsl NMPEEMCTBEHHOCTh Iiepexojia ofydarommxcs oT oOmero K

poeCCHOHATBHOMY 00Pa30BaHMIO U TPYAOBOU JEATEILHOCTH.

[Tporpamma mpeamera «TexHomorus» oOecnednBaeT (GOpMUPOBaHHE Y OOyYAIOUIUXCS
TEXHOJOTMYECKOTr0 MBINUIEHN. CXeMa TEXHOJIOTMYECKOTO MBIIIIICHNS (HOTp€6HOCTB — LEJIb —
Croco0 — pe3ysbTaT) MO3BOJISIET HAaMOOJee OPraHUYHO peniaTh 3a7a4yd YCTAHOBIICHUS CBSI3e
MeXy 00pa3oBaTeIbHBIM U KU3HEHHBIM MPOCTPAHCTBOM, 00pa3oBaTEeNbHBIMH pE3yJIbTaTaMH,
MOJyYEHHBIMU TIPU HM3YyYEHUH PAa3IMUYHBIX TMPEAMETHBIX o0yacTeil, a TakKe COOCTBEHHBIMH
0o0pa3oBaTeNbHBIMU pe3ylbTaTaMy (3HAHUSAMM, YMEHHUSIMH, YHUBEpCAJIbHBIMU Yy4e€OHBIMU
JNEUCTBUSIMH U T. J.) W KU3HCHHBIMH 3afadamu. Kpome TOro, cxemMa TEXHOJIOTHYECKOTO
MBIIUICHUS] TO3BOJISIET BBOAUTH B 00pa30BaTeNbHBIA MPOIECC CHUTYAllUH, JAIOIIAE OIBIT
NPUHSITHUS TIPAarMaTUYHBIX PENICHUN HA OCHOBE COOCTBEHHBIX OOpPa30BAaTEIbHBIX PE3YNIHTATOB,
Ha4YuHass OT PCUHICHUA OBITOBBIX BOIIPOCOB HW 3aKaH4YMWBasg PCIICHHUEM O HAIIPaBJICHUAX
POJOHKEHUsT 00pa30BaHUs, MOCTPOCHUEM KAPhEPHBIX U JKU3HEHHBIX IUIaHOB. Takum oOpazom,
nporpamma  «l'eomHpOpMaATHKa» TO3BOJSET CGHOPMUPOBATH Yy OOYYAIOIIMXCSA PECYpC
MPAKTUYECKUX YMEHHH M OMbITa, HEOOXOAUMBIX JUISI PasyMHOW OpraHu3aiii COOCTBEHHOMU
KHN3HH, COS)IaéT YCIIOoBUA JIA pPa3sBUTHA HWHUIUATUBHOCTH, H306peTaTeJ'II)HOCTI/I, THOKOCTH

MBIIIICHUS.
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Y4eOHO-BOCIIUTATENbHBIM MpoLlecC HampaBieH Ha (QOPMHUPOBAaHUE U  Pa3BUTHE
Pa3JIMYHBIX CTOPOH OOYUAIOIIMXCS, CBSI3aHHBIX C pean3aliel Kak uX COOCTBEHHBIX HHTEPECOB,
TaKk U MHTEPECOB OKpyXkatomiero mupa. Ilpu stom rubkocTth nmporpamMmsl IO3BOJIET BOBJIEUYb
00y4aroluXxcsl ¢ Pa3IMYHBIMU CIIOCOOHOCTAMU. bonbiioilt 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4ecTb MHTEpPEChl U OCOOCHHOCTH JMYHOCTH KaXKIOro oOydaromierocs. 3aHATHsS OCHOBAaHbI Ha
JMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHUS, a TaKKe CHUCTEMHO-AEATEIbHOCTHOM

METO/JIe O0yUeHUSI.

JlaHHas mporpamma OpeAnoJyiaracT BApUATHUBHBIA MOAXOJ, TaK KaK B 3aBUCHMOCTH OT
00yJaromIerocs Mo3BOJISICT YBEIIMYUTh WM YMEHBITUTL 00BEM TOW WIIM MHOW TEMBI, B TOM YHCIIC

H CJIIOKHOCTD, a4 TAKIKC ITOPAAOK ITPOBCACHUS 3aHATHUH.

2.2.2. OcHOBHOE cojiepaHue Y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs

Ha npotsbkeHnn Kypca mporpamMMmbl OOyYaroIIUEcs ITO3HAKOMSTCA C Pa3sTUYHBIMU
reOMH(pOPMALMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKMX 00JIaCTSIX MpUMEHsIeTCs TeouH(opMaTHKa,
KaKMe 3aJaud MOXET pellaTh, a TaKK€ CMOTYT CaMHU IPUMEHSTHh €€ B CBOEH IIOBCEIHEBHOM
#u3HU. OOyvarommecs 0a30BO YCBOSAT MNPUHLIMII Mo3unMoHHpoBaHus ¢ nomombio ['HCC.
VY3HaIT, Kak MOXHO OpPraHM30BaTh COOp CITYTHUKOBBIX JIaHHBIX, KaK OHH IPEACTaBISAIOTCS B
TEKCTOBOM BHJI€ U KaK UX MOKHO BU3yaJlu3MpOBaTh. B pamkax nmporpamMmsl BEIOEPYT POEKTHOE
HafpaBJIeHUE, Hay4yaTcs CTaBUTh 3aJ[aud, UCCIIEOBaTh MPOOIEMaTHKY, MJIAHUPOBATh BEACHUE

IMMPOCKTA U TPAMOTHO pacpCACIATh POJIM BHYTPU KOMAH/BbI.

OOyyaronecss CMOTYT TO3HAKOMUTBCA C MCTOpPHENH TMpPUMEHEHHUS OEeCIHIOTHBIX
JIeTaTeIbHBIX alMapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIIOTHUKAX, CMOTYT PEUIUTh Pa3InyHbIe
3a/1auy ¢ UX MOMOIIBI0. Y3HAIOT TAK)KE€ U 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OCCIHIIOTHBIX
cucrteM. OOydarommecs: y3HAIOT, KaKk cO3/aéTcs MOJETHOE 3ajaHue s OecnuioTHUKOB. Kaxk
MPOU3BOJUTCS 3allyCK W JanbHeimas cbhbéMka ¢ nomoipto BAC. A Takke mojydar Takue

PE3YJIbTAaThI C’béMKI/I, KakKk OpTO(pOTOHJ'IaH )51 TpéXMCpHBIC MOACIIHN.

OOyuaromumecst  yrayOsTcsi B TEXHOJOTHIO  OOpa0OTKM  TEOJaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBAaHUs OOBEKTOB MeCTHOCTH. (CaMOCTOSTENhHO CMOTYT

BBINIOJIHUTh ChbEMKY MECTHOCTH 110 MOJETHOMY 3aaanuto. Coznanyt 3D-monenu.
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OOyuarommecsi 03HAKOMSATCSI C Pa3IMYHBIMUA YCTPOUCTBAMHU MTPOTOTUITMPOBAHUS. Y 3HAIOT

o0Imye MPUHIUIBI PadOThl YCTPOMCTB, cepbl UX NPUMEHEHUS W TPOMYKTHI JAEATEIbHOCTU

JMAHHBIX ycTpoiicTB. OOydaronyecs HaydyaTrcs TOTOBHTH 3D-Mozenu i MedaTH C MOMOIIBIO

OKCIIOpTa AAaHHBIX. I[OHOJ'IHHT MOACIN IIO JaHHBIM 83p0(1)0TOC"béMKI/I C IIOMOIIBIO PYYHOI'O

MOACIINPOBAHUA. HpI/IMeHHT YCTpOfICTBa IJI1 IIPOTOTUITMPOBAHUA IJI II€YaTHU 3aJaHUs.

OOyuaromumecst u3y4aT OCHOBBI B TOATOTOBKE npe3eHTanuu. Co3zmanyt e€. [loaroroBsrcs

K IpEACTAaBICHUIO PCATTU30BAHHOI'O ITPOTOTHUIIA. HpeI[CTaBHT €TI0, 3amuInas ImpocCKT.

3.1. [IpumepHbIil y4eOHBII MJ1aH OCHOBHOTO 00IIIET0 00pa30BaHUs

3.1.1. IlpumepHblit KaneHaapHbii yueOHbIi rpadguk Ha 2019/2020 yuebHblit ToA

Ilepuon o0yuenust — ceHTAOpb-Mai.

KosimuecTBo yueOHbIX Heesib — 34.

KoaunyecTBo yacoB — 68.

Pe:xxuM npoBegennst 3aHATHI: 2 pa3a B HEJIEIIO.

[TpasaHuuHblE M BBIXOAHBIE THU (IO IPOU3BOJCTBEHHOMY KaJ€HAAPIO NpPU IIECTHIHEBHON

paboueii Henene):

KanukynspHslil nepuos:

Ne | Mecsan ®opMma Kon- Tewma 3anaTUA dopMa KOHTPOJIA
/T 3aHATHS | BO
4acoB
1 Cents16ps | JUIIP 2 3HAaKOMCTBO. Texnuka | becena
0€30MaCHOCTH. BBonHoe

3anstue (MeHsist Mup+).
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CeHTts0pb

JI/TIP

Heob6xomguMocTh  KapThl B
coBpemeHHOM Mupe. Cdepsl
HpI/IMeHeHI/Iﬁ, HepCHeKTI/IBBI
WCIOJIb30BaHUS KapT.

becena

CeHTs0pb

JU/TIP

BektopHbie  naHHBIE ~ Ha
KapTax. 3HAaKOMCTBO C BeO-
I'MC. IlBer xak arpuOyT
KapThl. 3HaKOMCTBO c
KapTorpauuecKuMH OHJIAH-

CCpBUCaAMU.

becena

CenTs6pn

JUTIP

Cger u uBer. Ponb 1Bera Ha
kapte. Kak 3actaBuTh 1BET
paborartb Ha ceOs?

becena

OxkTs0pb

JUTIP

Co3manne ¥ myOIUKanus
COOCTBEHHOW KapThl.

JlemoHcTparus
peuieHus kenca

OxTs6pB

JU/TIP

Cucremsbl r100aIbHOTO

MMO3UITUOHUPOBAHUA.

becena

OxTs6pB

JUTIP

HpI/IMeHeHI/Ie CITYTHUKOB IS
MMO3UITUOHUPOBAHUA.

JlemMoHcTpanus
pelIeHus Kelica

OxkTs0pb

JU/ITP

Hcropus ¢dotorpaduu.
®ororpapusi Kak  crnocod
W3yYeHUS OKpYXKaoILEero

MUpa.

becena

Hos16pn

JU/ITP

XapakTepuCTUKHU
¢oroanmnaparos. Ilomyuenue
KayeCTBEHHOT0 ()OTOCHUMKA.

becena

21



10 | Hosi6pw JI/TIP Coznanne chepuueckux | becena
ITAHOPAM. OcHoOBHBIE
MIOHATHS. Heo6xonumoe
obopymoBaHue. TexHuka
CbEMKH ceprudeckux
naHopam pa3nu4HO
armaparypoil.

11 | Hosi6pb JI/TTIP Coznanue chepruueckux | TectupoBanue
MMaHOpaM. CmmBka
MOy4eHHBIX  (oTorpaduil.
Koppekuus u peTylib
MaHOpaM.

12 | dexabpb JI/TIP dortorpamMmeTpusi " ee | becena
BIMSIHUE Ha COBPEMEHHBIN
MHUD.

13 | JexaOpb JUTIP Cuenapun cbeMKu 00bekTOB | becema
ISt MOCJIETYOIIETO
MOCTPOCHHS 1704 B
TPEXMEPHOM BUJIE.

14 | Jdexabpn JUTIP [TpuHImn nocrpoenus | becena
TPEXMEPHOTO  M300pakKeHHS
Ha KommbloTepe. Pabora B
¢otorpammerpuueckom I10 -
Agisoft  Metashape  wiu
AQHAJIOTUYHOM. O6paboTtka
OTCHSTOTO MaTepuaia.

15 | dexabpn JUTIP becninnorHuk B | becena
reonH(popMaTuKe.
YCeTpoliCcTBO U IPUMEHEHHUE
JpOHa.

16 | SAuBaps JU/ITP Texuuueckue ocobenHoctu | becena

BIUIA.
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17

SAuBapb-
®despanb

JI/TIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®deBpatib

JU/TIP

Hcnonp3oBanue
OECIWIIOTHUKA ISl CBEMKH
MECTHOCTH.

JeMoHcTpanus
peuieHus keica

19

Maprt

JU/TIP

Bosznukarorue poOIeMBI
npu cosnanuu 3D-moxeneil.
CnocoObsl  pelaKTHPOBAHUS
TPEXMEPHBIX MOJIEIICH.

becena

20

Mapt

JUTIP

TexHomorun
MPOTOTUITUPOBAHUS.
YcTpoiicTBa 11 BOCCO3aHUS
TPEXMEPHBIX MoeJIeH.
Pabota ¢ 3D-nipunTEpOM.

becena

21

Mapt

JUTIP

dusnyeckue U XUMHUYECKUE
CBOMCTBa IuiacTuka it 3D-
MpUHTEPA. [Teuatp

TPEXMEPHON MOJIEIIN LIKOJIBI.

TectupoBanue

22

Maprt

JU/TIP

Pa6ora B IO mns pydsHoro
TPEXMEPHOTO
MmojenupoBanust — ScetchUP
VI QaHAJIOTUYHOM.

becena

23

Arnpenb

JUTIP

OKCOPTUPOBaHUE
TPEXMEPHBIX
IIpoexTupoBanue

Gaiinos.

COOCTBEHHOI CIIEHBI.

becena
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24 | Anpenb JUTIP 2 I[lewatrr wmomenm wHa 3D- | becena

IIPUHTEPE. Odopmiienne

TPEXMEPHOM  BELICCTBEHHON

MO/ICJIH.
25 | Maii [P 3 [ToaroroBka 3aIIHUThHI

MIPOEKTA.
26 | Maii 1P 2 3amura IpoeKTOoB. JlemoHcTpanus

pELLIECHHS KEMCOB

27 | Mait JUITP 2 3aKIIOYUTENBHOE  3aHSTHE.

[ToaBeneHne UTOrOB PabOTHI.
[Tnanrs! o qopaboTke.

3.2. Cuctema ycioBui peain3alliid OCHOBHOM 00111e00pa30oBaTebHOM TpOrpaMmbl

3.2.1. Omnucanue KaJpoBBIX YCIOBHH pealu3allid OCHOBHOM 00pa30oBaTeIbHOM MIpOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMMCaHNEe KOMIIETEHIINH HACTABHHKA)

HacraBuuk nporpammsl «I'eonHpopMaTHKa» paboTaeT Ha CThIKE CaMbIX aKTyaJlbHbIX 3HAHUH 1O
HaIIPaBJIECHUIO TE€ONPOCTPAHCTBEHHBIX TEXHOJOTMM, a TAaKK€ I€HEPUPYET HOBBIE MOAXOABI U
peLIeHUs, BOIIOIAs UX B peajibHbIe MPOEKThl. HacTaBHUK SBIAETCA IPaMOTHBIM CIIELUATIMCTOM
B 00J71aCTH T€OMH(OPMALIMOHHBIX CUCTEM, CJIEAMUT 3a HOBOCTSMHU CBOEH OTpaciii, U3y4aeT HOBbIE
TexHojoruu. O61azaeT HaBbIKAMU MPOEKTHOW J1€ATEIbHOCTH, BHEAPSS €€ MPHUHIIMIIBI B MPOIIECC

00yJeHUsI.

HacraBauk B paBHOﬁ CTCIICHHU 06nanaeT KaKk CHUCTEMHOCTBIO MBIINIJICHUSA, TaK H JYXOM
TBOPYECTBA, MO6I/IJ’I€H, YMEET pa6OTaTB B KOMaHIC, KPUTHYCCKHU MBICIUTL, aHAJIU3UPOBATHL U

06061].[2[TL OIIBIT, TCHEPUPOBATH HOBOC, YMCCT CTABUTH 3a/la4r U PCIIATh UX, a TAKKC pa6OTaTL B
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YCIIOBUSIX HEONpPeAENEHHOCTH U B paMKaX MPOEKTHOW mapaaurmbl. [loMMMoO 3TOro, HacTaBHHUK

o0jasaeT ne1arornueckon Xxapu3Mon.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NIPOrpaMMbl Y4eOHOI0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqa101unecx IMO3HAKOMATCA C pa3IMYHBIMH  COBPEMCHHBIMU FCOI/IH(l)OpMaI_II/IOHHI)IMI/I
CHCTCMaMU. y3HaIOT, B KaKHX 00JaCTIX IIPUMCEHACTCA FeOI/IH(l)OpMaTI/IKa, Kakue 3agadyu MOXKCET

pelaTh, a Takke Kak 00yJaronecss MOTYT CaMH IIPUMEHSTH €€ B CBOCH IMOBCEAHEBHON KHU3HHU.
2) ¥Ypok padorsi ¢ TJTIOHACC.

OOyyaromuecss 6a30BO YCBOST MPUHIUN Mo3uuoHupoBanus ¢ nomombo 'HCC. Y3HaroT, kak
MO>KHO OPTaHM30BaTh COOpP CIIYTHUKOBBIX JAaHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM BU/IE

¥ KaK X MOXXHO BU3YaJIM3UPOBATh.
3) BbIGop NPOEKTHOr0 HANMPAaBJIeHHs U pacnpeaeleHne poJieii.

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccnepgoBanue mnpoOiieMaTHKU.

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

OOyuaromuecs nosHakomsTcst ¢ ucropueit npumenenuss bAC. V3nator o coBpemenHbix BAC,
KaKMe 3aJaud MOXKHO pemarb C HX IOMOUIbI0. Y3HAIOT TAakXe OCHOBHOE YCTPOMCTBO

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

OOyyaromuecs y3HarOT, Kak co3naércs nonérnoe 3ananue st BAC. Kak nponsBoaures 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaThl MOXKHO MOJIYYUTh U Kak

3TO cAenaTh (MoIy4eHre OpToPOTOIUIaHa U TPEXMEPHOM MOIETIN).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHI 00padoTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJEIUPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 10 TIOJETHOMY 33/IaHUIO.
8) Oo6pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanne 3D-mopenei.

9) HM3yueHme ycTpoOiCTBA JJIsi IPOTOTHIMPOBAHMS.
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O3HakOMJIEHHE C YCTPOMCTBAaMHM TPOTOTHIIMPOBAHUS, IIPEIOCTABICHHBIMU OOYYalOIIHMCS.
OOyuatomirecs: y3HaIOT 00IIME TPUHIUITBI pabOTHl YCTPOUCTB, a TAKXKE KOTIa OHU PUMEHSIOTCS

U YTO C UX MIOMOIIBI0 MOXHO MOJTYYUTh.
10) IoaroToBKa JaHHBIX JJIs1 YCTPOHCTBA MPOTOTHIHPOBAHMSI.

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, TOArOTOBKA 3aJaHUM 10 M€YaTH.
11) [IporoTHnHpOBaHHE.

[IpumeneHnue ycTpoicTB nmpoToTUnupoBanus (3D-nipuHTED).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHeHI/Ie MoOJIeNIed 110 JTaHHBIM aSPO@OTOCBéMKI/I C NMOMOIIBKO PYUYHOI'O MOJACIHUPOBAHUSA U

IIOATOTOBKA K [1€4aTH HA yCTPOMCTBAX IIPOTOTUIIUPOBAHMUS.
13) IoaroToBKa npe3eHTaIuii.

I/I3yquHe OCHOB B IIOATOTOBKC MPE3CHTAHNU. COBI[aHI/Ie MMpE3CHTAU. HOILFOTOBKa K

HPEICTABICHUIO PEaTn30BaHHOTO MPOTOTHIIA.
14) 3ammTa NpoeKToB.

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

Bcero
Ne ni/m Pasnensl mporpaMmmel yaueOHOTO Kypca 4acoB
1 | 3naxomcrBo. Texnuka 6e3onacHocTu. BBoHOe 3aHsATHE 2
(«Mensisi MUP»).
2 | BBenenue B reonngopmMannoHHblie TexHoorun. Keiic 1:
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 2
MPUMEHEHHUS, IEPCIIEKTUBBI UCIIOIb30BaHUS KapT.
2.2. BekTopHble 1aHHbIC Ha KapTax. 3HakoMcTBO ¢ Be6-I'HC. 2
[IBeT Kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKkuMu OHJIaHH-CepBUCAMHU.
2.3. Cser u uBert. Ponb 1Bera Ha kapte. Kak 3acTaBUTh LIBET 1
paboTtatb Ha ce0s?
2.4. Co3zanue u myoJuKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «'1o6anbHOe mo3unuonnpoBanue “Haviau cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl 17100aIbHOTO MO3UIIMOHUPOBAHUSI. 2
3.2. | TlpumeHeHHMe CITyTHUKOB JUIS MTO3UIIMOHUPOBAHUSI. 2
4 | ®doTorpadguu u naHOpPaMbI.
Hctopus ¢pororpaduu. dotorpadus kak crnocod n3yueHus 1
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 2
4.2. Ka4eCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne cpepuueckux nmanopam. OCHOBHBIE TTOHSTHS. 2
HeobOxonumoe obopynoBanue. TexHuka chEMKU
cepruecKkrux naHopaM pa3IndHol anmapaTypoi (Kamepbl
cMapT(OHOB 0e3 MTAaTHUBOB, IIU(PPOBBIE PoTOANTIAPATHI CO
MTaTUBAMU U T. 1I.).
4.4, Coznmanne ceprudeckux nmanopam. CIimBKa MogydeHHBIX 4
dororpaduii. Koppekuus u perymis nanopam.
5 [ OcnoBsl a3podorocbémiu. [Ipumenenune BAC
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero na camom aeJie
HYKeH 0eCIIMJIOTHBIN JieTaTeJbHbIN annapar?»).
5.1. doTorpammeTpus U e€ BIUSHUE Ha COBPEMEHHBIN MUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO
MOCTPOEHUS UX B TPEXMEPHOM BHUJIE.

5.2.
[TpuHIMI TOCTPOEHHS TPEXMEPHOTO N300paskeHHs Ha
koMmrbtoTepe. Pabora B hoTtorpammerpudeckom 110 —
Agisoft PhotoScan unu anamoruanom. OdpadoTka
5.3. OTCHSITOTO MaTepHaa.
becmiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U
5.4. MIPUMEHEHHUE JPOHa.
5.5. Texanveckue ocooennoctu bITJIA.
5.6. [MunotupoBanue BITJIA.
Hcnonp3oBanre O€CUIOTHUKA IS ChEMKH MECTHOCTH.
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei.
58. Crioco0bI pe1akTHPOBaHUSI TPEXMEPHBIX MOJICICH.
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOHCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
®dusnyeckue 1 XUMHUUECKUE CBOMCTBA Tu1acThka it 3D-
5.10. | mpunrepa. [leyats TpEXMEPHON MOIEIH LIKOJIBL.
Keiic 3.2: «A3MeHeHne cpeabl BOKPYT IIKOJIbI».
6.1. Pa6ora B [1O anst pyqHOTO TPEXMEPHOTO MOJICTHPOBAHUS
— SketchUp nnm aHanoruaaom.
6.2. DKcnopTupoBaHue TPEXMEPHBIX ¢aitnos. [IpoexkTupoBanue
COOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue
TPEXMEPHON BEIIECTBEHHON MOJEIIH.
7 [ToaroToBka 3amuTH TPOEKTA.
8 3amura npoeKToB.
3axmountenbHoe 3aHaTue. [logBeeHre uToroB paboThI.
9 [Tnane mo gopaboTKe.
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Kelicbl, BXxogAawmne | KpaTkoe copepxanue
B Mporpammy

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

OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHUA; MacLUTab u ap.
BCMOMOraTeIbHble MHCTPYMEHTbI GOPMMPOBaAHMA KAPTbl.

Kelic 2. TnobanbHoe HecmoTpA Ha TO, UTO HaBMraTopbl M CNOPTUBHbIE TPEKepbl CTaNun
Nno3MuUMoHNpPoBaHNe «Hallgm | HEOTbEM/IEMOM YaCTbtO HaLLEeN }KU3HM, MasIo KTO 3HAET NPUHUMM UX
cebs Ha 3eMHOM LLape». paboTbl. Mpoiiana Kelic, obyyarowmecs ysHatot npo IMTOHACC/GPS —

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

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

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

BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

Kelic 3.2. UsmeHeHue cpeabl | MpoaonkeHue Kelica 3.1. Obyyatowmecs, umes B CBOEM PaCrnopaXKeHUn
BOKPYT LUKOJIbI. 3/IeKTPOHHY0 3D-moaenb WKObl, MPOAOJIKAT BHOCUTb U3SMEHEHUA B
NPOAYKT C Lenbto bnaroyctpolicTBa paoHa. Obyyatolmeca NnpogonKatoT
COBEpPLUEHCTBOBATb CBOM HaBblk 3D-Mo4eMPOBaHUSA, 3aBepLUasn NPOEKT.

4.2.4. MarepuanbHO-TEXHUUECKHE YCIIOBUS peald3allid OCHOBHOW  00pa3oBaTeinbHON

nporpaMmal (HO CyTH, OGLGZ{HHCHI/IG BCECX PCCYpCOB, NPOIIMCAHHLIX B Keﬁcax)
Cnucok 000pynoBaHUs

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

1 | KomnbloTepHblii Knacc UKT

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

http://www.cpubenchmark.net/): He
meHee 2000 eanHuu,

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 popmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOW
onepauyoHHOM cUCTEMOM, 0PUCHBIM
nporpammHbiM obecrneyeHnem

HoyTbyk:

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

MO pna npocMoTpa U pefakTUPOBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauuni
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTmeH bl KOMMNAEKC

Konnyectso ogHOBpPEMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonornum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaoBaHue (3D-npuHTEP)

MuHUManbHble:

TMN NnpuHTepa: FDM;

matepuan: PLA;

pabounit cToN: c NOAOrPEBOM;

pabouasn o6nacTtb (XYZ): oT 180x180x180
MM;

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

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

WwT.

2.3.

Mnactuk ana 3D-npuHTEpa

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

wT.

15

2.4

NO gna 3D-mozennposaHma

O6nauHblit nHCTpymeHT CANP/ACYN,
OXBaTbIBAOLMI BeCb NpoLecc paboTbl ¢
n3genmammn — oT NPOEKTUPOBaHMA A0
N3roTOB/IEHUA.

LononHutensHoe obopyaosaHue

2.5.

LLnem BUpTyanbHOM peanbHOCTH

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

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

BCTPOEHHAA Kamepa: Hanuuue.

KOMNNEKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

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

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso Aaep npoueccopa - He meHee
4

TakTOBas YacToTa npoueccopa - He MeHee
2500 MTy,

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6
6 BMAeonamsaTb

0O6bem onepaTMBHOW NAaMATU - He MeHee 8

r6.

wT.

2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYa/IbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEXKMBAHMEM
NONOXKEeHUs NoNb3oBaTeNen

TpeboBaHWA K cucTeme BUPTYabHOM
peanbHOCTU:

noanepXKa MobUbHbIX WIEMOB
BMPTYa/IbHOM peanbHOCTM Noja,
ynpasneHnem OC Android;

noaaep»KKa ynpasastoLLmMx KOHTPONEPOB
C BO3MOKHOCTbIO 6-KOOPANHATHOTO
OTCNEeXMUBAHMA NONOXKEHNA B
NPOCTPAHCTBE;

TEXHONOrMA NONHOM KOMMEeHcaunn nara
(anti-latency): nsobpaxeHve 4ONKHO
BbIBOAMTLCA A5 TOYEK, B KOTOPbIX
OKayKyTCA NeBblii M NPaBbIN rnasa
Nno/sib30BaTENA YepPEe3 Bpems, KOTopoe
OONIXKHO NPOWTK C MOMEHTA Hayana
onpeneneHna MecTonoIoXKeHus rnas
Nno/Ib30BaTeNA 40 MOMEHTA OKOHYaHUSA
BblBOAA M30bpaxkeHus.;

naowWanb OTC/EXKMBaHUA NONb30BaTENEN
— He meHee 16 KB. M;

KOJINYeCTBO No/ib30BaTeNe — He MmeHee 3

yen.

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

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

yron o63opa oNTUYECKON CUCTEMbI — He
meHee 230 rpaaycos;

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

pa3smeLlleHne CEHCOPOB: Ha 06bekTe
OTCNeXUBAHUA;

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

pasmeLleHne akTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.

32




BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OONHbI MOHTMPOBATLCA Ha oA, 6es
HeobxoaAMMoCTH
NOTO/I0YHOr0/HACTEHHOTO MOHTaMa;
Ha/n4ymMe CEHCOPOB B COCTABE EAMHOIO
YCTPOWMCTBA TPEKUHTA: aKCENEPOMETP,
r'MPOCKON, ONTUYECKUI CEHCOP;

YyacToTa OTCNEKMBAHMA NOOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKUI CeHCop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTCAEXNBAHMA NONOXKEHUA
Nnonb30BaTeNA B NPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MMUHUMaNbHOE KOINYEeCTBO
nonb3oBaTenen, nogaeprKnsaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHMA K MOKa3aTeAM XPaHEHUA,
TPAHCMOPTUPOBKU U HACTPOMKMU:

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

HeobxoaMMOCTb KaIMbpOBKM B Npouecce
3KCNayaTauum — OTCYTCTBYET;

TemnepaTtypa XpaHeHuA: -30°C..+50°C.

TpeboBaHuA K cnocobam ynpasneHua
WHTEPAKTUBHbIMU MOAENAMM:

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

TpeboBaHMA K NPOrpammMHOMY
obecneyeHuto:

noAAepXKa CUCTEMOW TPEKUHTa
onepaymoHHbIx cuctem: Windows,
Android;

npeaocTaBseHMe HeorpaHNUYeHHoM No
BPEeMEHW UCMONb30BaHMA NPOCTOM
(HenckNOUNTENBHOM) INLEH3UM Ha
KOMMeEpPYECKOE MCMOo/Ib30BaHMue
NPoOrpamMmmMHOro obecrneyeHns cMcTemsl
TPEKWUHra Ha oguH wnem ¢ OC Android
(beccpouHan nmMueHsusa) — 3 wr.

Obuwue TpeboBaHUA:

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

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

MO ana 06paboTKM M30bpakeHUn n
onpeaeneHuns Gopmsbl, pasmepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UK B

nNpoCTpaHcTBe.
doTtorpammeTpuyeckoe MO LT,

2.10.

KomnaKTHbIN KBagpoKonTep C
TpEXoceBbIM CTabMAN3AaTOPOM, KamepoW
4K, MaKCMMaNbHOM Aa/IbHOCTbIO Nepeaaym
Keagpokontep Mavic Air He meHee 6 KMm. LUT.

2.11.

KBaapoKonTep ¢ KamepoWw, Bec He bosee
100 r B cbope c nponensiepom 1 Kamepou;
ONTUYECKUI JaTYMK onpeseneHmn
No3nLUUKN — Hanuuue;

BO3MOXHOCTb YAANEHHOIO

KesagpokonTtep DJI Tello nporpaMmmMmnpoBaHNA — Haanyme. LT,

MepuasoHa

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

3.2

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

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

paspelleHne GpoToKamepsbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BblcOTa: He bosiee 250 mm.

33

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

34

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

4.2.5. VnadopMaliMOHHO-METOAMYECKUE YCIOBUS pealM3alldd OCHOBHOM 00pa30BaTEIbHOM

nporpamMmbl OCHOBHOT'O 06I_I_ICFO 06pa3OBaHI/I}I (CHI/ICOK BHCIIHUX MCTOJ. MaTCpI/IaJ'IOB) (CCLIJ'IKI/I

Ha JOII. MaTCpUuaJibl — IIPOIKUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AnmazoB, WM.B. COOpHMK  KOHTPOJBHBIX  BONPOCOB MO  JUCHHUIIHHAM
«Aspodotorpadus», «AIpocbEMKa», «A’POKOCMHUYECKHE METOIbl chéMOK» / M.B.
AmmvazoB, A.E. AnremoB, M.H. CepactesnoBa, A.®. Cremeako — 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 COCTABJICHHS KapT ISl CTYJECHTOB
cneuuanbHoctu «Kaprorpadgust u reounpopmatuka» / E.JO. baesa — M.: wu3n.
MUUTI'AuK, 2014. — 48 c.

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

Bepemaka, T.B. Meroauueckoe nmocodue mo UCHoiIb30BaHUIO TONOrpahuuecKux KapT
JUTSl OLICHKH DKOJIOTHYecKOoro coctossHust Tepputopur / T.B. Bepemraka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. ®ortorpaduueckue mpoueccsl perucrpaunud uHpopmauuu / A.B.
Penbko, Koncrantunosa E.B. — CII0.: u3x. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoii 00pabOTKM H300paKEHUH.
JlucTaHIIMOHHOE 30HAMpOBaHHE U reorpaduueckue HWHOOPMALUOHHBIE CHCTEMBI.
Yuebnoe mocobue / A.I'. Kocunos, N.K. JIypse nox pen. A.M.bepnsinta — M.: uzm.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  CHCTEMBI  BO3AYIIHOM  pa3BeAKH,  JAemuppUpOBaHUE
PaJIMOIOKAIIMOHHBIX U300pakenuii / mox pen. LlkomsHoro JILA. — w3n. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOJOBEICHUS: YaeOHUK i By30B / FO.IT.
Kuenko — M.: uzn. Kaprreouentp — ['eone3uzaat, 1999. — 285 c.

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

Bepemaka, T.B. Meroaudeckoe moco0ue M0 Kypcy «IKOJIOTHYECKOe
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Usanos, A.I'. MeToanueckue yka3aHUsI MO BBIMIOJHEHUIO JTAOOPATOPHBIX pabOT 1O
muctumiuHe «lludposas kaprorpadusi». [nst ctyneHToB 3 Kypca IO HaIlpaBJIEHUIO
noarotoBku «Kaprorpadusa u reounpopmatuka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

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

[Terenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CIOKHOMY.
Camoyuutens / A. Tleremua — wu3n. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}O. IlpumeHeHue reoMHPOPMAIIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM IMIKOJBHOM oOpa3oBaHuu. B cOopHuke: Dkonorusi. DKOHOMHKA.
Wndopmaruka / A.JO. beictpos, /1.C. JIyonun, C.C. I'pyzneB, M.B. Angapees, /1.0.
Hpeira, ©.B. llkypos, }O.B. KonocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'NC-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. ITopran BHE3EMHBIX TAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

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

20. Beictpos, A.JO. I'eokBaHTyM TyJIKUT. MeTOIMYECKUI

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