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I. IlosicHuTEIBLHASA 3aICKA

AKTYaJlbHOCTB: CETOAHS T€OMH()OPMALMOHHBIE TEXHOJOTMU CTaJH HEOTHEMJIEMOH YacThiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3yeTCs HAaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOILECTBEHHOTO TPAHCHIOPTA M MHOTHUMH JIPYTUMHU
CEpBHCAMH, CBA3AHHBIMU C KapTaMU. DTU TEXHOJIOTUU HUCIOJIB3YIOTCS B COBEPLIEHHO Pa3IMYHbIX
cdepax, HauUMHAs OT PEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYNBAs MAPKETUHTOM.
Kypc «['eonndopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMHUpPOBATH y OOYYaroIIUXCS
YCTOMYMBYIO CBSI3b MEXy MH()OPMALIMOHHBIM U TEXHOJIOIMYECKUM HampaBJICHUSIMH Ha OCHOBE
peasbHBIX TMPOCTPAHCTBEHHBIX MaHHBIX, TAKUX KaK a’po(oTochEMKa, KOCMHUYECKas ChEMKa,
BEKTOpPHBIE KapThl M JAp. DTO MO3BOJIUT OOYJAIOIIUMCS MOJYYUTh 3HAHHS MO HMCIIOJIb30BAaHUIO
reorH(OPMAIIMOHHBIX HMHCTPYMEHTOB W MPOCTPAHCTBEHHBIX MJaHHBIX [UJISI TOHHUMAaHUS H
M3YYEHUS OCHOB YCTPONCTBA OKPYXKAIOLIEr0 MHpa U MNPUPOIHBIX siBieHUU. OOyuaronruecs
CMOTYT pEaJIn30BbIBATh KOMAaHIHBIE MPOCKTHl B c]epe HCCICTOBAHUS OKPYKAIOMIETO MHUPA,
HA4aTh UCI0JIb30BATh B MIOBCEHEBHON KU3HU HaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh JaHHbIE 00 OOBEKTaX Ha MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

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



Knaccupukanus nporpaMmbl: TEXHAYECKASI.

HanpasiieHHocThL ~ 00pa3oBaTe/IbHOW  mporpamMmbl:  oOpa3oBareiibHas  IMporpaMma
«['eouH(popMallMOHHBIE TEXHOJIOTUWY» SBISETCS 001eo0pa3oBaTEIbHON MPOTrpaMMON 10

npeaMeTHo obmacTr «TexXHOIOTHsD.

DYHKIHOHAJIbHOE NPeIHA3HAYEHHE IPOrPAMMBI: IPOEKTHAS.
®opMa OpraHu3alMu: rPynIoBas.

AKTYaJIbHOCTh U OTJIMYHMTEIbHbIE 0COOCHHOCTH NMPOTrPaMMBbI

HoBuszHa mnporpaMMbl 3akiro4yaeTcs B CO3JaHUM YHUKAJIbHOM 00pa30BaTEIbHOM CpElbl,
dbopMupyrolei MPOEKTHOE MBIIIICHHE 00YYarOIIMUXCS 32 CUET TPAHCISIUU MPOEKTHOTO criocoda

JACATCIIbHOCTH B paMKaX PCHICHHA KOHKPCTHBIX HpO6JICMHBIX CHTyaHHﬁ.

AKTyaJIbHOCTB TPOTpaMMBbl 00YCJIOBJICHA TEM, YTO padoTa HAJ 3a/Ja4aMy B PaMKax IMPOEKTHOM
JEeSTENIbHOCTH (POPMHUPYET HOBBIM TUIT OTHOIICHHUS B PAMKaX CUCTEMBI «IIPUPOJIa — OOIIECTBO
— YeNOBEK — TEXHOJIOTUW», OINPEACSIONUI 0053aTeNbHOCTh SKOJIOTHUYECKONH HOPMHPOBKU
pU OpraHU3aluu JIO00H JEATEIbHOCTH, YTO SBISETCS MEPBBIM IIaroM K (OPMHPOBAHUIO

«IIOKOJICHHUA Pa3BUTUAY, SABJIAIOIICTOCA TPEHAOM pa3sBUTUSA COBPEMCHHOI'O O6HICCTBa.

[Tporpamma mpennonaraer (GOpMUPOBaHHE y OOYYAIOLIMXCS MPEACTaBICHUN O TEHJEHLMSIX B
pa3BUTHH TeXHUYECKOH cepbl. HOBBIM TeXHO-TIPOMBINUICHHBINA YKIIaJ HE MOKET OBITH MOJIOKEH
B (popmar ol1miecTBa pa3BUTHS TOJBKO Ha OCHOBAHWU HOBU3HBI (DU3MUECKUX MPHUHIIUIIOB, HOBBIX
TEXHUYECKHUX PEIICHUH M KJIACTEPHBIX CXEM B3aMMOJCHUCTBMS HA MOCTUHAYCTPUAIBHOM 3Talle
pasBUTHSI COLMYMa, a Uies pa3BUTUS OOILIECTBAa HEMPEJOXKHO BKIIOYAECT B ce0s TEHIACHIMIO K
OOpEeTeHNIO COHAIPaBICHHOCTH AaHTPOINOIEHHBIX (PAKTOPOB, 3aKOHOB pPa3BUTHs Ouochepsl u

KYJIBTYPHOTO Pa3BUTHSI.

[Tegarornyeckas 11e1€cO00pa3HOCTh 3TOM MPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO OHA SIBJISETCS
LIEJIOCTHOW M HEMPEPhIBHOW B TEUEHUE BCETO Mpolecca 00y4eHHs U MO3BOJSET 00ydaromeMycs
miar 3a I[IaroM packpbiBaTh B ce0e TBOpPUECKHE BO3MOXKHOCTH U CaMOpEaM30BbIBATHCS B
COBPEMEHHOM MHpe. B mpoliecce M3yueHMs OKpYXKarolllero Mupa oOydarouruecs MOoIydaT

JOITIOJIHUTCIIbHOC O6p330BaHI/IC B o0iacTu I/IH(I)OpMaTI/IKI/I, FCOFpa(I)I/II/I, MaTE€MAaTHUKH U (I)I/ISI/IKI/I.

OTnMYUTENBHON 0COOCHHOCTBIO TAHHOW MPOTPAMMEI OT YXKe CYIIECTBYIOIUX 00pa30oBaTeNbHbIX
mporpaMM sIBIIsieTCSs €€ HampaBJICHHOCTh Ha pa3BUTHE OOYJalOMMXCA B MPOEKTHOMN
nearenbHOCTH coBpemMeHHbIME MetogukamMu TPU3 m SCRUM ¢ nmoMompi0 COBpEMEHHBIX

TEXHOJIOTHI 1 000py/IOBaHHS.



Bo3pacT ob0yuarommxcsi: o0yyaromuecs 7 KJIaccoB.
Cpoxku peanusanuu nporpamMmai: 68 4acos.
HanoJsnsiemocTs rpynm: 15 yenoBek.

PexxuM 3aHATHI: 110 2 aKaIeMHUYECKUX Yaca B HENEIIO.

DopMbI 3aHATHH:
- paboTa HaJl pelIeHUEM KEHCOB;
- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JIEKLUU;
- MacTep-KIIacChl;
- 3aHATHUSI-COPEBHOBAHUS;
- BKCKYPCHH;
- IPOEKTHbIE CECCUU.

MeTOIIbI, HCII0JIB3YEMbIC HA 3AHATUAX:

- npakTH4ecKue (yrpaxHEeHUs], 3a]1a4n);

- cJIoBecHBIE (pacckas, Oecena, MHCTPYKTaX, YTEHUE CIIPABOYHON JIUTEPaTyphl);

- HarJsAHbIe (JIEeMOHCTpAIUs MYJIbTUMEIUWHBIX Tpe3eHTalui, poTtorpadun);

- npoOsieMHbIe (METO/IBI TPOOIEMHOTO U3TI0KEHUS) — 00yJarommmMcst JaETcs 4acTh
TOTOBOTO 3HAHMS,

- IBPUCTHUECKUE (YACTUYHO-TTOMCKOBBIE) — 00yUaroLIMMCs IPEJOCTaBIIsAeTCs OobIas
BO3MOYKHOCTh BBIOOpA BapHaHTOB;

— MCCJIEIOBATENbCKHUE — O00yYaroIuecs: CaMu OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS;

- WUTIOCTPaTUBHO-00bSICHUTELHBIE;

— PETPOIYKTUBHBIE;

— KOHKpETHbIE U a0CTpaKTHbIE, CHHTE3 U aHAJIW3, CPaBHEHHE, 00001IeHHE,
abcTparupoBaHue, KilacCUpUKalus, CUICTEMaTU3allUs, T. €. METO/Ibl KaK MBICIIUTEIbHBIE
orepanuu;

- HWHIAYKTUBHEIC, ICAYKTHBHBIC.



1.1.1. [enu u 3amauu peaau3aii OCHOBHON 00pa30BaTeIbHON MTPOTrPaMMBI

OCHOBHOT0 00111eT0 00pa30BaHMs

Leab: BoBeueHHE 00YUAIOIIUXCS B IPOEKTHYIO JI€ATEIbHOCTh, pa3padoTKa HAyYyHO-

HCCICAOBATCIILCKUX U MHXCHCPHBIX ITPOCKTOB.

3agauu:

obyuarowue:

. npuoOpeTeHNe U YriryOJIeHne 3HaHHH OCHOB IIPOSKTUPOBAHUS U YIPABICHHS IPOCKTAMH;
. 03HaKOMJICHHE C METOJaMHU U pruéMaMu cOopa U aHaimu3a HHpopMaium;

. o0y4eHue MPOBEICHUIO UCCIICA0BAaHNH, TPE3EHTALNH U MEXKIIPEIMETHOHN TO3UIIMOHHON
KOMMYHUKAIIHU;

. oOyuyeHne paboTe Ha CHIEIHATH3UPOBAHHOM 000PYJOBAaHUH H B TPOTPAMMHBIX CpElax;

. 3HAKOMCTBO C Xap-KOMIETCHIIUAMH (T€OMH()OPMAITMOHHBIMH ), TO3BOJISIOIIUMHI

MNPUMCHATH TCOPCTUUCCKHUEC 3HAHNA HAa IIPAKTUKE B COOTBETCTBUU C COBPEMCHHBIM YPOBHEM

pa3BUTHA TEXHOJIOTHI.

passusarouue:

. (bopmMHpoBaHUE UHTEPECa K OCHOBAM M300peTaTeNIbCKON eI TeIbHOCTH;

® Pa3sBUTHUEC TBOPUCCKHUX CIIOCOOHOCTEH U KpCaTHBHOT'O MBIIIJICHUA,

. npuoOperenue onbiTa ucnoiab3zoBanus TPU3 npu popMupoBaHu cOOCTBEHHBIX UACH U
peueHui;

. (dopmMHpoBaHHE MOHUMAHUS NPSAMON U 0OPAaTHOH CBSI3M NMPOEKTa U CPEIIbI €ro

pcajmmsanuun, 3aJI0JKCHUEC OCHOB COLIMAJIbHOM 1 3KOJIOTMYECKOM OTBCTCTBCHHOCTH,
® Pa3BUTHEC T'COMMPOCTPAHCTBECHHOI'O MBIIIJICHUS

. pa3BUTHE COPT-KOMIETEHIINH, HEOOXOUMBIX JJIsl YCIEIIHON pabOThl BHE 3aBUCUMOCTHU

OT BBIOpaHHOM mpodeccun.



socnumamelbHble.
® (bOpMHpOBaHI/IC IIPOCKTHOI'O MUPOBO33PCHHUA U TBOPUCCKOI'O MBIIIJICHUA,

. (dhopMUPOBaHHE MUPOBO33PEHUS IO KOMITJICKCHOM OIICHKE OKPYKAIOIIEro MUpa,

HaHpaBHeHHOﬁ Ha €10 IMO3UTHUBHOC U3MCHCHHUC,

® BOCIIUTaHUE COOCTBEHHOM IIO3UIHHU 1O OTHOIICHHUIO K JCATCIbHOCTH U YMCHHC

COMOCTABIIATH €€ C APYIruMHA NMO3ULUAMU B KOHCTPYKTUBHOM JUAJIOTEC,

® BOCIIMTAaHHUC KYJIbTYPbI pa6OTBI B KOMaHJC.

1.1.2. IIpuHUHMIBI ¥ TOAXO0BI K (GOPMUPOBAHHUIO 00pa30BaTEIbHON MPOTPAMMBbI

OCHOBHOT'O 001IIero 00pa3oBaHUs
[Iporpamma peanusyercs:

- B HETIPEPHIBHO-00Pa30BaTEIHHOMN IEATEIIEHOCTH, COBMECTHOMN JI€ATEIBHOCTH, OCYIIECTBIIEMOM
B X0/1€ PEXUMHBIX MOMEHTOB, Iie 00yJaroIuiicsi OCBaUBAaET, 3aKPEIJIsIET U anpooupyeT

MOJIYYCHHBIC YMCHUA,

- B CAMOCTOSITEIbHOMN JESITEIbHOCTH 00yUaIoLUXcsl, I7ie 00yJaroluiicss MOKeT BbIOpaTh
JEATENBHOCTD 110 MHTEPECAM, B3aUMOJEHCTBOBATh CO CBEPCTHUKAMHU HA PaBHOIIPABHBIX

MO3UIUSAX, PelIaTh MPOOIEMHBIE CUTYAIIUH U JIp.;

- BO B3aUMO/ICIICTBHH C CEMbSIMH JCTCIA.

[Tporpamma MOXET KOPPEKTUPOBATHCS B CBSA3H C U3BMEHEHUSIMU:
- HOPMaTUBHO-TIPABOBOM 0a3bl IOMIKOIFHOTO 00pa30BaHUs;

- BUI0BOM CTPYKTYpPHBI IPYIIIL;

- 00pa30BaTENBHOTO 3aMpPOca POAUTENEH.

[Toaxoasr kK GOPMHUPOBAHUIO TIPOTPAMMBI:

- JINYHOCTHO-OPHEHTUPOBaHHBIN. Opra"u3anus o0pazoBaTeIbLHOIO Mpolecca ¢ y4éToM

[JIaBHOTO KpuTepus 3¢(HeKTHBHOCTH 00yYaroIerocss — ero JMYHOCTH. MeXaHu3M — co3jaHue



YCIIOBUH JJIsl pa3BUTHS INYHOCTH Ha OCHOBE M3Y4YEHHsI CIOCOOHOCTEN 00ydarolerocs, ero

UHTEPECOB, CKIIOHHOCTEH.

- I[CHTCHBHOCTHBIﬁ. OpFaHI/ISaHI/IH JCATCIIbHOCTU B O6H.I€M KOHTCKCTC 06pa3OBaTeanoro

nporecca.

- HCHHOCTHBIfI. OpFaHI/IBaHI/Iﬂ Pa3BUTHA U BOCIIMTAHHUSA Ha OCHOBEC O6H_[C‘ICJ'IOBC‘ICCKI/IX

HeHHOCTeﬁ, a TaKXKC 3TUYCCKUX, HPAaBCTBCHHBIX U T. 1.

- KomnerenTHOCTHBIH. @OpMHUPOBaHUE TOTOBHOCTH O0YUYAIOIIMXCSI CAaMOCTOSITEIHHO

HeﬁCTBOBaTB B XOJI€ pCIICHMA aKTyaJIbHBIX 3a/1a4.

- CuctemHbIil. MeT010/I0rH4ecKoe HanpaBJieHHe, B OCHOBE KOTOPOTO JISKUT PACCMOTPEHHE
00y4aromerocs Kax 1eJI0CTHOIO MHOXKECTBA 3JICMCHTOB U3 OTHOIICHUH U Pa3JIMUHBIX CBS3CH

MCKAY HUMMU.

- Munanornueckuii. Opranusanus npoiecca ¢ y4éToM MPUHIIMIIA JUATIOTa, CYObEKT-CYObEKTHBIX

OTHOILIEHUH.

- [IpoGnemusblii. @opMUpOBaHKE TPOrPAMMBI € TO3ULUN KOMIUIEKCHOTO M MOAYJIHHOTO
NpEeCTaBICHUS €€ CTPYKTYPHI KaK CUCTEMBI OJIPOTPaMM TI0 00pa30BaTeIbHBIM O0JIACTIM U

JCTCKHUM BUJaM ACATCIbHOCTH, CHOCO6CTBYIOIJ_[I/IM OCJICBbIM OPUCHTHPAM Pa3BUTHUS.

- Kyneryponornueckuii. Opranuzaius npoiecca ¢ y4éToM NoTeHIHalIa KyJIbTypOcoOOpa3HOro

COZCPpIKaHNA JOIIKOJIBbHOI'O O6p330BaHI/I$I.

1.2. [Inanupyemble pe3yabTaThl OCBOSHUS 00YUAIOIUMUCS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBanus (00s3aTeIbHO MPOBEPUTH pa3OreHue Mo

JTUYIHOCTHBIM, TIPEIMETHBIM H T. 11.)
1.2.1. OOuue nonoXeHust

[Tporpamma gaér oOy4daromuMes BO3MOKHOCTh TIOTPY3UTHCS BO BCE MHOTOOOpa3ue
IIPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TeXHOJMOrui. [IporpamMmma 3HakoMuT

06yqa101u1/1x051 C TCOI/IH(I)OpMaLII/IOHHLIMI/I CUCTCMaMU U C PA3JIMYHBIMU BUJAAMU I'COJAHHBIX,



MO3BOJIET MOJMYYUTh 0a30BbIE€ KOMIIETEHLIUU IO COOPY JaHHBIX U OCBOUTDH NEPBUYUHBIE
HaBBIKU Pa0OOTHI ¢ TaHHBIMU. [loTyueHHbIE KOMIETEHIIMN U 3HAHUS TTO3BOJIAT 00YyJaIOIIMCS
NPUMEHHUTDH UX MOYTH B JTI0OOM HAIPaBICHUU COBPEMEHHOTO pbiHKa. OCBOMB MPOTpaMMmy,
oOyuJaroruecsi CMOT'yT BbIOpaTh HanOoJiee HHTEPECHYIO JUISl HUX TEXHOJIOTUYECKYIO

HAIPaBIEHHOCTb, KOTOPOW OHM OyIyT 00ydaThbcs B paMKax yriayOiaEHHOTO MOJTYJIS.

[Iporpamma 3aTparuBaet Takue Tembl, Kak: «OCHOBBI pabOThI C IPOCTPAHCTBEHHBIMU
JTaHHBIMIY, «OpUEHTHPOBAaHUE HA MECTHOCTHY, «OCHOBBI (hoTorpaduny,
«CamocTosTeNbHbIN cO0p JaHHBIX», «3D-MoaenMpoBaHre MECTHOCTH U OOBEKTOB
MecTHOCTHY, «I eonndopmanmonnsie cuctemsl (I'C)», «Buzyanuszamus u npeIcTaBIcHIe

PE3yIbTATOB.

B ocHoBe pa3zpaboTaHHON TPOrpaMMBbI JIEKUT MeToInuecKuil HHCTpyMEHTapHuil
denepanbHoro TeroTOpa brictpoBa AnToHa FOpheBrya «CeTh AETCKUX TEXHOMAPKOB

“KBanTopuyM”. BBOJHBII MOYJIbY.

[Iporpamma opueHTHPOBaHA HA AOTIOJIHUTEIBHOE 00pa30BaHNE O0YJAIOIINXCS

HIKOJILHOTO BO3pacTta 7 Kiacca.
MakcumanbHOe KOJIMYECTBO 00yUaroImuXxcs B rpymmne — 15 4enoBex.
1.2.2. Crpykrypa miIaHUPYEMbIX Pe3yJIbTaTOB

IInanupyeMble pe3ysIbTaThl ONMPAOTCS HA BEAYIHE LEJIEBbIE YCTAHOBKH, OTPaKarol1ue
OCHOBHOM, CYIIIHOCTHBIN BKJIAJl KaKJOM U3yd4aeMOl TPOrpaMMBbl B PA3BUTHE JIUYHOCTH,

00y4aronuxcsi, UX ClOCOOHOCTEH.
B cTpykType miiaHupyembIX pe3yJbTaTOB BBIAEHSIOTCS CAEAYIOIINE TPYIIIbL:

1. JInyHOCTHBIE pe3yabTaThl OCBOEHHSI OCHOBHOW 00pa30BaTebHON MPOTrpaMMBI

MMpeaACTaBJICHLI B COOTBETCTBHUU C l"pyHl'[Oﬁ JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeramnpeaMeTHble pe3yabTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl

MMPEACTaBJICHBI B COOTBECTCTBHUU C ITOATPYIIIIAMU YHUBCPCAJIBHBIX y"Ie6HBIX JIEHCTBUI.

3. IIpemmerHbIe pe3yabTaThl OCBOSHHSI OCHOBHOW 00pa3oBaTEIbHON MPOTPaMMBI

MNpEaACTaBJICHBI B COOTBECTCTBUU C I'pyIIIaMu PE3yJIbTaTOB yqe6Hor0 npeameTa.



1.2.3. JInuHOCTHBIE pe3yNbTaThI
IIpoecpammmusie mpebosanus K yposHI0 60CNUMAHHOCIU (TUYHOCTIHbIE Pe3YIbMambl):

— c(OpMUPOBAHHOCTHh BHYTPEHHEW MO3UITUN 00YJAIOIIETOCs, SMOIIMOHAITBHO-TIOJIOKUTEIHHOE

OTHOIICHHEC 06y11a101uer0051 K HIKOJIC, OpUCHTALIUA HAa ITO3HAHUC HOBOI'O;
— OpUCHTAlUA Ha 06pa3€u IOBCACHUS «XOPOUICT0 YUCHUKAY,

— C(bOpMI/IpOBaHHOCTB CaMOOILICHKH, BKJIIO4Yass OCO3HAHHUEC CBOUX BO3MO>KHOCTCH B YUYCHHUH,
CIIOCOOHOCTH AZICKBATHO CYJUTH O IIPUYKMHAX CBOCTO ycnexa/Heycnexa B YUCHUHU, YMCHUC

BUJIETh CBOU JJOCTOMHCTBA U HEJOCTATKH, YBaXaTh ce0sl M BEPUTH B yCIIEX;
— c(OpMUPOBAHHOCTh MOTUBAIIUY K y4EOHOH €ATEIbHOCTH;

— 3HAaHHE MOPAJLHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIbHO-ITHUECKUX CYXKICHUH,
CIIOCOOHOCTH K PELIEHUI0 MOPAJIbHBIX TPOOJIEM Ha OCHOBE KOOPAMHALIUU PA3IUYHBIX TOUEK
3peHHUsl, CIIOCOOHOCTb K OLIEHKE CBOMX IOCTYIIKOB U ACUCTBUI IPYrux JroAed C TOUKU 3pEHUs

COOJIOICHHSI/HAPYILIEHUSI MOPATIbHONH HOPMBIL.
IIpozpammmusie mpebosanus K yposHIO pazeumusl:

— c(OpMUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHUS, YMEHUE BUJCTh 00BEM B TIIOCKHX

npeaMeTax;
— yMeHue o0pabaTheIBaTh U CUCTEMATU3UPOBATH OONBIIIOE KOJTUYECTBO HHPOPMAIIHH;

- C(bOpMI/IpOBaHHOCTI) Kp€aTUBHOT'O MBINUJICHUA, IOHUMAaHUEC IPUHIXUIIOB CO3JaHNsI HOBOT'O

MPOAYKTA;
— c()OpMUPOBAHHOCTb YCUAUYMBOCTH, MHOT033Ja4HOCTH;

- C(l)OpMI/IpOBaHHOCTL CaMOCTOATCJIBHOI'O TOAX0Aa K BBIIIOJIHCHUIO PA3JIMYHBIX 3a/1da4, YMCHHUC

paboTaTh B KOMaH i€, YMEHUE IPAaBUIILHO JIEIETUPOBATh 3aJauH.
1.2.4. MeranpenMeTHbIE pE3yJIbTAThI

['eorpadus

BoinyckHUK HayuuTCS:

. BBIOMPATh HCTOYHUKH reorpaduueckoi nHpopmaiuu (kaprorpadudeckue,
CTaTHUCTUYECKUE, TEKCTOBBIE, BUIC0- U (POTOM300paKEeHHsI, KOMITbIOTEPHBIE 0a3bl JAHHBIX ),

AZICKBATHBIC PCIIACMBIM 3aa4aM;



. OPHUEHTHPOBATHCS B HICTOYHUKAX Teorpadudeckoil mHpopmaruu (kapTorpapudeckue,
CTaTUCTHUYECKHUE, TEKCTOBBIC, BUI€0- U (POTOU300pakeHUs], KOMIBIOTEpHBIE 0a3bl JaHHBIX):
HaXOJUTh U U3BJIEKATh HEOOXOAUMYIO HH(POPMAIIHIO; ONPEACTATh U CPAaBHUBATH KAYECTBEHHBIC
¥ KOJIMYECTBEHHBIC ITOKA3aTeNH, XapaKTePHU3YIOIue reorpaduieckiue 00beKThI, IIPOLECCH U
SIBJICHUS, UX TIOJIOKEHHE B POCTPAHCTBE MO TeorpadMuecKuM KapTaM Pa3HOTO COACPKaHUS U
JPYTUM UCTOYHHUKAM; BBISBIIATH HEOCTAIOUIYIO, B3aUMOIONOIHSIOIIYIO U/ WK
IPOTHBOPEUYHMBYIO TeOrpapuuecKyto HH(POPMAILIHIO, TIPEACTABICHHYIO B OJTHOM MJIM HECKOJIBKUX

HCTOYHHUKAX,

. MPEJICTaBIISITh B PA3TUYHBIX (popmax (B BUAE KapThl, TAOIUIIBL, Tpaduka,
reorpauueCcKoOro onucanus) reorpaduyeckyo HHPOPMaIHUIO, HEOOXOIUMYIO TSl peIISHUS

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

. NPUBONUTH MPUMEPHI PAKTUIECKOTO HCITOJIB30BAHMS reorpapuuecKuX 3HaHU B

Ppa3INIHbIX obnacTIx JACATCIIBHOCTH.

Maremaruka

CratucTrka u Teopus BEpOSTHOCTEHN

BbInyCKHUK Hay4YUTCS:

. MIPEICTABIISITH JAHHBIC B BHUJI€ TaOJIHII, TUarpamMm;

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

B noBceHEBHOM KW3HU U TIPU U3YYECHHUH APYTUX MPEAMETOB BBITYCKHUK CMOXKET:

. U3BIIEKATh, UHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH HHPOPMAIIUIO, PEACTABICHHYIO B
Ta0NMIaX U Ha JUarpaMMax, OTPa)Karollyl0 CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIIECCOB U

SIBJIEHUH.
Harnsannas reomerpus
['eomeTpuyeckue GUrypol

BBIITyCKHHUK HAay4duTCSA:
11



. ONepUpOBATH Ha 6a30BOM YpOBHE MOHATUAMU: PUrypa, TOUKA, OTPE30K, Npsmast, Iy,
JIOMaHasi, yroJjl, MHOIOyT OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJparT,
OKPYKHOCTB M KpPYT, IPSIMOYTOJILHBIN Mapajuiesnenumes, Kyo, map. M3o0paxars nzydyaembie

(GUrypsl OT PyKH M ¢ IOMOILBIO JINHEHKH U UPKYJIS.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHN JPYIUX NIPEIMETOB BBIITYCKHUK CMOXKET:

. pelaTh MpakTUYECKHUE 3aJa4u C IPUMEHEHHEM IIPOCTENIIINX CBOMCTB (pUryp.
W3mepenus U BbIYUCICHUS
BrinmyckHuK Hayuures:

® BBITIOJIHATh U3MCPEHUC IJIUH, paCCTOHHHﬁ, BCJIIMYHMH YIJIOB C IIOMOIIBIO HHCTPYMCHTOB

JUIA I/ISMepeHI/Iﬁ JAJIVH U YTJIOB.

duzuka
BbIITyCKHUK HAy4UTCA:

. coOnroaaTh rnpaBuiia 6€30MaCHOCTH U OXpaHbl TPyAa pHU padboTe ¢ yueOHbIM U

1a00paTOPHBIM 000PYIOBaHHUEM;

® IMOHHUMATb IIPUHIIUIIbL ﬂeﬁCTBHﬂ MalllvH, HpI/I60pOB U TCXHHUYCCKHX YCTpOﬁCTB, yciioBus

X 0€30I1aCHOI'0 UCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU,

® HCIIOJIB30BAaTh IIPH BBIIIOJIHCHUN y‘le6HLIX 3ala4 HAYUYHO-TIOIMYJISIPHYIO JIMTEPATYpPY O

(1)I/ISI/I‘~I€CKI/IX SABJICHUAX, CIIPABOYHEBIC MaTCpUalibl, pECYPCbl MHTCPHETA.

HNndpopmaruka
BhInycKHHMK Hay4uuTCSA:

. pasznuuaTth BUIbI HHGOPMAIIMH 1O crToco0aM €€ BOCIIPUSATHS YEJIOBEKOM H MO criocobam

ec NpCACTABJIICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX,

. MPUBOJIUTH MPUMEPHI HTHPOPMAIIMOHHBIX IPOLIECCOB (ITPOLECCOB, CBA3aHHBIX C

XpaHeHueM, nmpeoOpa3zoBaHUEM U Nepelaueil JaHHBIX) B )KUBOM MPUPOJE U TEXHUKE;

® KJ]aCCI/I(bI/II_II/IpOBaTB cpeacTBa UKT B cooTBeTCTBUH C KpPYTOM BBITIOJIHACMBIX 3a/1a4.
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Matematuyeckue 0CHOBbI HH(POPMATHKU
BbIyCKHHUK MOTYyYUT BO3MOKHOCTD:

® IMMO3HAKOMUTHLCH C IpUMEpPAaMU MATCMATUYCCKUX Moneneﬁ 1 UCIIOJIB30BaHHUECM
KOMITIBIOTCPOB IIPU UX aHAJIM3C; IMTIOHATH CXOACTBA U PA3JIMYNAd MCIKAY MaTeMaTH4EeCKOM MOACIIBIO
00BEKTa U €T0 HaTypHOﬁ MOZICIIBIO, MCKIY MaTeMaTUIeCKOU MOICIBIO 00BEKTa/SIBIIEHUS U

CJIOBECHBIM OITMCaHUECM.

Hcrnonbs3oBaHue NPOrpaMMHBIX CUCTEM U CEPBHUCOB
BhIyCKHUMK Hay4uTCA:
. KJaccu(puIupoBarth (Haiiibl 0 TUIY ¥ HHBIM ITapaMeTpam;

® BBIIIOJIHATE OCHOBHBIC OIICPpAallun C q)aﬁHaMI/I (COSI[aBaTb, COXpaHATb, PCAaKTUPOBATD,

YIAJIATh, ApXUBUPOBATH, «PACIIAKOBBIBATE)» apXHUBHBIC (aiiIbI).

BBIHYCKHI/IK OBJIAZACCT (KaK pe3yiabpTaT NpUMCHCHUS ITPOTrPAMMHBIX CUCTEM U HHTCPHET-CCPBUCOB

B JJAHHOM Kypce U BO BCEM 00pa30BaTEIbHOM MPOIIECCe):

. HABBIKAMU Pa0OThI ¢ KOMITBIOTEPOM; 3HAHUSIMH, YMCHHUSIMHA U HABBIKAMH, JIOCTATOYHBIMHU
JUTst pabOThI C pa3IMYHBIMU BUJAMH POTPAMMHBIX CUCTEM M HHTEPHET-CepBUCOB ((haiiiioBbIe
MEHE/KEPbI, TEKCTOBBIE PEIAKTOPHI, AIEKTPOHHBIE TAOIHIIBI, Opay3ephl, TOUCKOBBIE CHCTEMBI,
CJIOBapH, JIEKTPOHHBIC SHITUKIIONIENH ); YMEHUEM OIMHUCHIBATh PaOOTY 3TUX CUCTEM U CEPBUCOB

C UCMOJIb30BaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUY;

. pasInYHBIMH (hopMaMu MpeICTaBIeHHs JaHHbBIX (TaOJUIbl, AUarpaMMBbl, rpaduKy U T.
1.);
hd IIO3HAKOMUTC C HpOFpaMMHLIMI/I CpeI[CTBaMI/I JJIA pa6OTBI C ay,[[I/IOBI/ByaJ'IBHBIMI/I

JAHHBIMU U COOTBETCTBYIOIIUM MOHSTUHHBIM aIapaToM.
BBIMyCKHUK MOTY4YUT BO3MOKHOCTD (B IaHHOM Kypce U MHOM y4eOHOM JeATeIbHOCTH):

° IMPAKTUKOBATHCA B UCIIOJIb30BAHWHN OCHOBHBIX BHJIO0B IIPHUKIIAJHOTO ITPOrpaMMHOI0

obecrieueHus (pPeIaKTOPhl TEKCTOB, MIEKTPOHHBIE TAOJIUIIBI, Opay3epsl U Ip.);

® MMO3HAKOMHUTHCS C IpUMEPAMU UCIIOJIB30BaHUSA MATCMATHYCCKOI'O MOJACIIMPOBAHNUA B

COBPEMEHHOM MHUPE;
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® IMO3HAKOMMTHCS C ITOCTAHOBKOMH BOIIpOCa 0 TOM, HACKOJIBKO AOCTOBECpPHA IMOJTYyYCHHAA

uHpOpMaNys, MOAKPEIUICHA JIM OHa 0Ka3aTeIbCTBAMU IMOATUHHOCTH (IpUMep: HaJTn4ne

SHCKTpOHHOﬁ HOI[HI/ICI/I); MMO3HAKOMHUTHCS € BO3MOXKHBIMHA ITOAXO0AaMHU K OLICHKE JOCTOBCPHOCTHU

uHpopMaLuu (IpUMep: CPaBHEHUE TAaHHBIX U3 PA3HBIX UICTOUHUKOB);
. IIO3HAKOMUTHLCS ¢ IpuMepaMu ucnonb3osanus KT B coBpemeHHOM Mupe;

® IMOJIYYHUTH IIPCACTABJICHUA O pO6OTI/I3I/Ip0BaHHHX YCTPOfICTBaX 1 UX UCIIOJb30BaHHHM Ha

IMMPOU3BOACTBC U B HAYYHBIX UCCIICAOBAHUAX.

Texnomorus

PeByJ'IBTaTBI, 3as1BJICHHBIC O6p330B8.T€J'IBHOﬁ HpOI’pﬁMMOﬁ «TexHomorus» 1mo 0JIoKkaM

COZICPIKAHHUS

CDOpMI/IpOBaHI/Ie TEXHOJOTrHYeCKOMH KYJIbTYPbI U IPOCKTHO-TCXHOJIOI'HYCCKOI'O MBIIIIJICHU

o0y4aromuxcs

BrinmyckHuk Hayuures:

. CJIeZIOBAaTh TEXHOJIOTHH, B TOM YHCJIE B IPOIIECCE U3TOTOBICHUS CyOBEKTUBHO HOBOTO
IIPOJIYKTA;
. OLICHUBATH YCIIOBUS IPUMEHUMOCTH TEXHOJIOTUH, B TOM YHUCIIE C ITO3ULIUI

3KOJIOrMYEeCKON 3alUINEHHOCTH,

M IMPOrHO3UPOBATH 110 HW3BECTHOM TEXHOJOTHHU BBIXObI (XapaKTepI/ICTI/IKI/I HpOI[YKTa) B
3aBUCHUMOCTH OT U3MCHCHU A BXOI[OB/H&p&M@TpOB/pGCYpCOB, MMPOBEPATH MPOTHO3BI OIIBITHO-
SKCIICPUMCHTAJIbHBIM HyTéM, B TOM YHUCJIC CaMOCTOATCIIbHO INIAHUPYA TaKOro poaa

AKCIIEPUMEHTHI;

® B 3aBUCUMOCTH OT CUTyallul OIITUMU3UPOBATH 0a30BEBIC TEXHOJIOTHH (SanaTHOCTI) —
KaLIGCTBO), MIPOBOAWTE aHAJIN3 AJIBTCPHATUBHLBIX PECYPCOB, COCANHATL B C]lI/IHBIfI IJ1aH
HECKOJIBKO TEXHOJIOTHH 0€3 BX BUJIOU3MCHCHUA IJIA TOJTYUCHUA CIIOKHOCOCTABHOT'O

MaTCpraJIbHOTO UJIN I/IH(I)OpMaI_II/IOHHOTO IMMPOAYKTA,
* MMPOBOAUTH OLICHKY U UCIBITAHHUEC MMOJTYYCHHOT'O IMTPOAYKTA,

® IMPOBOAUTL aHAJIN3 HOTpC6HOCTeI71 B TCX WJIM UHBIX MaTCPHUAJIbHBIX UJIA

MH(OPMaLIMOHHBIX MTPOYKTAX;
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. OIKCHIBATh TEXHOJIOTUYECKOE PEIIEHUE C TOMOIIBIO0 TEKCTa, PUCYHKOB, Ipa(ruecKoro

U300pakeHus;

® AHAJIM3UPOBATH BO3MOXKHBIC TEXHOJIOT'MYCCKUE PEIICHUA, OIIPCACIATE X JOCTOMHCTBA U

HEOOCTAaTKU B KOHTCKCTC 3aZ[aHHOI7I CUTyalluu,

. IIPOBOAMTD U aHAIU3UPOBATH pa3pabOTKy U/UIN peaan3aluio MPUKIATHBIX POEKTOB,
MPEeIoJIararomX:
. OTIpeIeNIeHNE XapaKTePUCTHK U pa3padOTKy MaTepUAIbHOTO MPOAYKTA, BKIIIOYAs €T

MOJIeJIMpOBaHUE B MHPOPMALIMOHHOM cpesie (KOHCTPYKTOPE), BCTpaUBaHKUE CO3JAHHOTO

MH(OPMALMOHHOTO IPOAYKTa B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJIICHHE WH(POPMALIMOHHOTO MPOIYKTA 110 33IaHHOMY aJIrOPUTMY B 3a/IaHHOU
000J104KE;
. MIPOBOJIMTH U aHAIM3UPOBATH Pa3pabOTKY H/WIIA PEATU3aLNI0 TEXHOIOTHISCKIX

IMPOCKTOB, IMMPCAITOJararomux:

— ONITHMHM3AIIHIO 33JaHHOTO CII0c00a (TEeXHOJIOTHH) MTOTYICHHS TPEOYIOIIETOCs

MaTepHaIbHOTO MPOAYKTa (TIOC)IE ero MPUMEHEHHS B COOCTBEHHOM MPAaKTHKE),

— pa3paboTKy (KOMOMHHpPOBaHKE, N3MEHEHHE TapaMeTPOB U TpeOOBaHUIA K pecypcam)

TCXHOJIOTHUH MMOJTYYCHUA MaTCPUAJIbHOT'O U I/IH(l)OpMaIII/IOHHOFO MMpoAYyKTa C 3aJaHHBIMU

CBOMCTBaMH;
. MIPOBOJIUTH U aHAJTU3UPOBATH Pa3pabOTKy W/UITU pPeasn3aIiio MPOCKTOB,
MpeaIoIaratommx:

— IuIaHupoBaHue (pa3paboTKy) MaTepUaIbHOTO MPOAYKTA B COOTBETCTBUH C 3a/1auei

cOOCTBEHHOM JIeATEIbHOCTH (BKJIIOUAsi MOJIEIMPOBAaHUE U pa3pabOTKy JOKYMEHTAIUN),

— IIaHupoBaHue (pa3paboTKy) MaTepHaAILHOTO MPOAYKTa HA OCHOBE CaMOCTOSTEIIBHO

HpOBeI[éHHBIX HCCJIeIOBaHUM HOTpe6I/ITeHBCKI/IX HHTCPECOB.

BI)IHYCKHI/IK IMOJIYYHUT BO3BMOXKXHOCTb HAYYUTHCA:

. BBISBJIATH U (pOpMYNIHpOBaTh MpodIemMy, TPeOYyIOIIy0 TEXHOIOIHYECKOTO
peleHus;
. MOJIU(PHUIMPOBATH UMEIOLIHECS IPOAYKTH B COOTBETCTBHH C

CUTYyaIMei/3aKa30M/oTPEeOHOCThIO/3a/1auelt eI TENPHOCTH U B COOTBETCTBHH C UX

XapaKTEePUCTUKAMH pa3padaThIBaTh TEXHOJIOTHUIO HA OCHOBE 0a30BOM TEXHOJIOTHUH;
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® TEXHOJIOTU3UPOBATH CBOH OIIBIT, IPEACTABIIATE HA OCHOBC PETPOCIICKTUBHOI'O
aHaJlu3a U yHI/I(i)I/IKaI_[I/II/I ACATCIIBHOCTH ONMMCAaHUC B BUAC MHCTPYKIIUU HUIIN TEXHOJIOTHYECKOM

KapTBhl.

1.2.5. IIpeameTHbIE pe3yJIbTaThI
IIpoepammmusie mpebosanus K 3SHaHUAM (pe3y1bmamol Meopemuieckol NOO20Mo8KU):

® ImpaBujia Oe30macHoi pa6OTBI C 3JICKTPOHHO-BBIYUCIIUTEIIbHBIMA MalllIMHAMH U

CpeAcTBaMu /sl cOOpa MPOCTPAHCTBEHHBIX JIaHHBIX;

. OCHOBHBIC BH/IbI IPOCTPAHCTBEHHBIX JTAHHBIX;
. COCTaBHBIC YAaCTH COBPEMEHHBIX TEOMH(OPMAITMOHHBIX CEPBHUCOB;
. podeCCHOHAIBHOE TTPOrpaMMHOE 0OecIIiedeHHE IJIsi 00padOTKH

MMPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBBI U IPHHIHIIBI @3POCHEMKH;

. OCHOBBI ¥ IPHHLIUTIBI PA0OTHI TTI00AIEHBIX HABUTAIMOHHBIX CITYTHHKOBBIX
cuctem ('HCC);

. NpeJICTaBJICHNE M BU3YAIN3allns TIPOCTPAHCTBEHHBIX JAHHBIX JIJIS

Henpo(eCCHOHAIBHBIX TOJIb30BATEIIECH;

. npuHIUIb! 3D-MonenupoBaHus;
. YCTPONCTBO COBPEMEHHBIX KapTOrparuecKux CEpBUCOB;
. MPEJICTaBICHUE U BU3YAIU3aIlHsl MPOCTPAHCTBEHHBIX TaHHBIX IS

Henpo(peCCUOHAIBHBIX TOJIb30BATEIIECH;
. nemudpupoBaHre KOCMUYECKUX N300pakeHHUIA;

. OCHOBBI KapTorpaduu.

HpOZpaMMHble mpe608aHuﬂ K YMEHRUAM U HABbIKAM (pesyﬂbmambz npakmuqecmﬁ

NnO020MOBKU):
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. CaMOCTOSITENILHO peliaTh MOCTABJICHHYIO 337a4y, aHaIU3upys U noaoupas

MaTepHualbl U CPEACTBA IS €€ PEILICHHUS,;

. CO3/1aBaTh U PACCUUTHIBATH MOJIETHBIN I1aH sl OECIMIIOTHOTO JIETATEILHOIO
anmnapara;
. 00pabaTbIBaTh a3pOCHEMKY U MOIY4aTh TOUYHBIE OPTOGOTOIUIAHBI U

ABTOMAaTU3HWPOBAHHBIC TpéXMeprIe MOACIN MECTHOCTH,

. MoIepoBaTh 3D-00BEKTHI,

. 3aIUIIaTh COOCTBEHHBIE MPOCKTHI;

. BBITOJIHATH OIU(PPOBKY;

° BBITIOJIHATH HpOCTpaHCTBeHHI)If/'I aHaJInu3,

. CO3/1aBaTh KapThl;

. CO3/1aBaTh MpoCcTeIre reorpaguueckre KapThl PA3TMIHOTO COJCPIKAHUS;

. MOJICIIUPOBATh reorpaduuecKue 0ObEKThI U SBICHUS;

. IPUBONUTH IPUMEPHI PAKTUIECKOTO HCITOIB30BAHMS reorpapuuecKuX 3HaHU B

Ppa3INIHbIX obnacTIx JACATCIIBHOCTH.

1.3. Cucrema OLCHKU NOCTUKCHUA TNNIAHUPYCMBbBIX PE3YJIbTATOB OCBOCHUA OCHOBHOH

00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
Buasl koHTpOIIA:
- IPOMEXKYTOYHBINA KOHTPOJIb, TPOBOAUMBIN BO BpEMSI 3aHITHU;
- UTOTOBBI KOHTPOJIb, TPOBOAMMBIN TIOCTIE 3aBEPIICHUS BCEil y4eOHOM MpOrpaMMel.
®DopMBI TPOBEPKH PE3yJIbTATOB:
- HaOJI0/IeHNE 32 00yJaIOIIMMHUCS B TIPOIIEcCe pabOTHI;
- UTPBI;

- MHAUBHUYAJIbHBIC H KOJIJICKTUBHBIC TBOPYCCKUC pa6OTBI;
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- Oecepl ¢ 00YUAIOMUMHUCS U UX POTUTEISIMHU.

(DOpMI)I IIOABCACHUS UTOI'OB:

- BBIIIOJIHEHUE MTPAKTUYECKUX paboT;

- TECTHI;

- QHKETEI;

- 3alllMTa IMPOCKTa.

Hrorosas arrecranusa O6y‘13,IOH.[PIXC51 MMPOBOAUTCH IO PC3yJIbTaTaM NHOATIOTOBKU W 3alIUTHI

MIPOEKTA.

I[Hﬂ OLCHUBaHUA ACATCIBbHOCTHU O6y‘-IaIOHII/IXC$[ HCIIOJIB3YIOTCA MHCTPYMCHTBI CaMO- U

B3aUMOOLICHKH.

2.2. IlpumepHblie mporpamMmbl yueOHbIX peaMeToB, Kypco (Y TII, rae kak mpuMep NpomnrcaHo

«Keiic 1 — 10 yacoBy, mocie KpaTkoe OMUCaHKUEe, YTO ATO 3a KEHC, ONMCAaHKUE TT0YacOBOE

BBIHOCUM YK€ B caM Keiic).

[TpumepHOE yueOHO-TeMaTHUECKOE JIaHUPOBAHUE:!

Ne | Paznen nporpaMmsl yueOHOT0 Kypca KomnuectBo
n/m 4acoB
1 3nakomMcTBO. TexHuka 6e3onacHoctu. BBogHoe 3anarue («Menss 2

MUDP»).
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Brenenue B reonndopmannonnbie Texnonoruu. Kevic 1:
«CoBpeMeHHbIe KapThl, 1M Kak onucars 3emio?».

Keific 3HaKOMUT 00y4arOLIMXCsl C pa3HOBUAHOCTSIMU JaHHBIX. Permnas
3aady Kelica, 00ydJaroniecs IpoXoasaT CIeAYIOIINe TEeMAaTHKU: KapThl
¥ OCHOBBI UX (POPMUPOBAHUS; U3YUECHUE YCIOBHBIX 3HAKOB U
HPUHIUIIOB UX OTOOPaKEHUS Ha KapTe; CUCTEMbI KOOPJMHAT U
HPOEKIUH KapT, UX OCHOBHbIE XapaKTEPUCTHUKU U BO3MOXKHOCTH
IPUMEHEHHUs; MacluTal U Ip. BCIOMOTraTeIbHbIE HHCTPYMEHThI
(bopMHpOBaHUs KapThl.

Ketic 2: «I'mobanpHOe no3urpionupoBanue “Haiinu cedst Ha 3eMHOM
miape”».

HecMmotpst Ha TO, 4TO HABUTATOPBI U CLIOPTUBHBIC TPEKEPHI CTATH
HEOTHEMJIEMOM YaCThIO HAIIEH )KU3HHU, MAJIO KTO 3HAET MPUHLUII UX
pabotsl. lpoiias keiic, odyuaromuecs y3Hatot npo [ JIOHACC/GPS
— MPUHIUIBI PA0OTHI, HICTOPUIO, COBPEMEHHBIE CUCTEMBI,
npuMmenenue. [Ilpumenenue norrepo. Buzyanuzaius TeKCTOBBIX
naHHbIX Ha kapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

®ororpaduu 1 MaHOPaMBbI.

Pazyen, mocBAMEHHBIN UCTOPHH U TIPUHIIATIAM CO3IaHUS
dororpadun. Odydaromuecs: TO3HAKOMSTCS ¢ TEXHUKOW CO3TaHUS
doTorpaduu, MO3HAKOMSTCS C BO3SMOXKHOCTAMH TPUMEHEHUS
doTorpaduu KaK CpecTBa CO3/IaHUS YEro-Tu0o.

OcHoBbI a3podoTochEMKH. [IpuMeHeHre 6ecTUIOTHBIX aBUAIMOHHBIX
cucteMm B aspootocrémke. Ketic 3.1: «Jlnsg yero Ha camom Jene
HY>K€H OECIUJIOTHBIN JIeTaTeIbHbINA anmnapar?».

OOBEMHBII Kelic, KOTOPBIH MO3BOJIUT 00YYaroIIUMCs OCBOUTD MOJIHYIO
TEXHOJIOTHYECKYIO LIEMIOYKY, UCIIOJIb3YEMYIO0 KOMMEPUYECKUMU
KOMITaHUSIMH. Y CTPOWCTBO U NpUHIMIIEI (pyHKIIMOHUpoBaHus BITJIA,
OCHOBBI ()OTO- ¥ BUJICOCHEMKH U MIPUHIUIIOB Niepeiaun HHPOopMaluu
¢ BIIJIA, o6pabotka nanusix ¢ BITJIA.

29

Ketic 3.2: «M3MeHeHne cpenibl BOKPYT LIKOJIBI».

[Iponomxkenune keiica 3.1. OOygaronuecs, uMest B CBOEM
pacnopsKeHUH 3IEKTPOHHYI0 3D-MOJelb IKOJIbI, TPOJI0JIKAIOT
BHOCHTBH U3MEHEHUS B MIPOJIYKT C IEIBI0 OJIaroycTpoiicTBa paiioHa.
OO0yuaromumecs MpoA0IKAIOT COBEPIICHCTBOBATH CBOM HaBbIK 3D-
MOJIEJIMPOBAHUS, 3aBEPILAs IPOEKT.

10

HO}IFOTOBKa 3aI0UTHEI ITPOCKTA.
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8 3ammura npoeKToB. 2

9 3akmrounTenbHoe 3aHsATHe. [loaBeieHre UTOTrOB paboTHI. 2

2.2.1. O01me mMoI0XKEHUA

[Tporpamma «I'eonH(pOpMaLIIOHHBIE TEXHOIOTHI, SIBISSICH HEOOXOAUMbBIM
KOMITOHEHTOM 00111er0 00pa30BaHus BCEX 00YJarOMUXCs, PEIOCTABISET UM BO3MOXKHOCTD
MIPUMEHSATH Ha MPAKTUKE 3HAHUS OCHOB HayK. [Iporpamma siBisieTcst pakTHYECKH €MHCTBEHHBIM
HIKOJIbHBIM Y4€OHBIM KYPCOM, OTPaKAIOIIUM B CBOEM COZAECpKAHUH OOIIKE TIPUHIIUIIBI
npeoOpasyrolieil 1esaTeTbHOCTH YeJI0BeKa U BCE aCMEKThl MaTepHallbHOM KyIbTyphl. Kypc
HaIpaBJIEH Ha OBJa/ieHue 00yJYarolMMUCs HaBbIKaMM KOHKPETHOM IpeIMETHO-TpeoOpa3yrolen
JESTENIbHOCTH, CO3JJaHHE HOBBIX LIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET ITOTPEOHOCTAM
pa3Butus obmectBa. B pamkax «TexHONIOrum» NporUCXOoAUT 3HAKOMCTBO ¢ MUPOM Tipodeccuit u
OpHEHTAIs 00yJarouXcsl Ha paboTy B pa3IU4HbIX chepax 0OIIECTBEHHOT'O TPOU3BOICTRA.
Tem cambIM 0OecrieunBaeTcsl IPEEMCTBEHHOCTD NEPEX0/1a 00y4aroIUXCs OT OOIIETOo K

poeCCHOHAIBHOMY 00Pa30BaHMIO U TPYAOBOU JEATEILHOCTH.

[Tporpamma npeameta « TexHomorus» odecreurnBaeT (OPMUPOBAHKE Y O0YIAIOIIUXCS
TEXHOJOTMYECKOT0 MBIIIIEHU. CXeMa TEXHOJIOTHYECKOT0 MBIIIUIEHUS (HOTpC6HOCTL — LICJIIb —
CIoco0 — pe3yybTaT) MO3BOJIET HAaU0O0JIEe OPTaHUYHO PEIIaTh 3a/1a4U YCTAHOBIICHUS CBSI3EH
MeX1y 00pa30BaTeIbHBIM U )KU3HEHHBIM TIPOCTPAHCTBOM, 00pa30BaTEIbHBIMU PE3yJbTaTaMH,
MOJTyYEHHBIMU TIPH U3yYEHUH PA3UYHbBIX IPEAMETHBIX 00TacTei, a Tak)ke COOCTBEHHBIMHU
00pa3oBaTeNbHBIMU pe3yJIbTaTaMH (3HAaHUSIMH, YMEHUSIMH, YHUBEPCAIbHBIMU YUEOHBIMHU
JEUCTBUSIMU U T. [1.) U )KU3HEHHBIMH 3a7adaMu. KpomMe Toro, cxema TeXHOJIOTHIECKOTO
MBIIIICHUS TI03BOJISIET BBOJUTH B 00pa30BaTeIbHBIN MPOIECC CUTYAIIUH, JAOIIHE OTBIT
MPUHSTUS TPAarMaTUYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIbTATOB,
Ha4YrHas OT pCHICHUA OBITOBBIX BOITPOCOB U 3aKaHYUBAs PCIICHUEM O HAITPABJIICHUAX
MMPOAOIZKCHU A o6pa303aH1/1$[, IMOCTPOCHUCEM KapbCPHBIX U )KU3HCHHBIX IIJIAHOB. Takum 06pa30M,
nporpamma «I"eonHpopmatrkay mo3BosseT ChOPMUPOBATH Y 0OYUAIOIIUXCS pecype
MPAKTUYECKUX YMEHUU U OIBITa, HEOOXOUMBIX JIJISl pa3yMHOM OpraHU3alluu COOCTBEHHOU
KHN3HH, COS}IaéT YCIOBUA OJid Pa3BUTUA MHUIIUATHUBHOCTH, H306peTaTeHBHOCTI/I, THOKOCTH

MBIIIICHUS.
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Y4eOHo-BOCIIUTATENbHBIN Mpoliecc HAapaBiieH Ha (OPMUPOBAHUE U Pa3BUTHE
Pa3IMYHBIX CTOPOH O0YYAIOLINXCS, CBI3aHHBIX C peajn3aliell Kak uX COOCTBEHHBIX HHTEPECOB,
TaK ¥ MHTEPECOB OKpYy»Karoiiero Mupa. IIpu 3ToM ruOKOCTh IPOTrpaMMBbl IO3BOJISIET BOBJIECYb
00y4aroIuXcsl ¢ pa3IMUYHbIMU CIIOCOOHOCTSAMU. boibi10i 00bEM MPOEKTHBIX PA0OT MMO3BOJISIET
Y4eCTh UHTEPECHl U OCOOCHHOCTH JIMYHOCTH KaXKJI0T0 00yyaronierocs. 3aHsATHsI OCHOBaHbI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUAX 00YUEHMSI, & TAKKE CUCTEMHO-/IEATEIIbHOCTHOM

METOJIe O0yUeHUSI.

JaHHas mporpaMma npeanoiaracT BApuaTUBHbIN NOAXO/, TaK KaK B 3aBUCUMOCTH OT
00yJaromIerocst Mo3BOJISICT YBEIUYUTh UM YMEHBIIUTh 00BEM TOW WIIM WHOW TEMBI, B TOM YHUCIIC

H CIIOXKHOCTB, a TaKXKE€ IMOPAI0K IIPOBCACHUA 3aHSATHH.

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

Ha npotsbxennn Kypca nmporpaMmbl 00yJaroIIuecs MO3HAKOMSTCS C Pa3IMYHBIMU
reonH()OpMallMOHHBIMH CHCTEMaMH, Y3HAIOT, B KAKUX 00JIaCTSAX MPUMEHSETCS TeOnH(POpPMaTHKa,
KaKue 3aJja4il MOXKET PelIaTh, a TAK)KEe CMOTYT CaMH IIPUMEHSTH €€ B CBOCH MOBCETHEBHOM
#u3HU. O0yyaromuecs: 6a30BO yCBOAT MPUHIMI T03ULMOHUpoBaHus ¢ nomouisio 'HCC.
VY3HaI0T, Kak MO>)KHO OpPTaHU30BaTh COOP CITYTHUKOBBIX JTAHHBIX, KaK OHU TPE/ICTABISIOTCS B
TEKCTOBOM BHJIE M KaK X MOKHO BH3YaJIM3UPOBaTh. B pamMkax mporpaMMel BEIOEPYT MPOEKTHOE
HalpaBJIeHUE, Hay4yaTcsl CTaBUTh 3aJ[ayil, UCCIIE0BATh MPOOIEeMaTHKY, INIAHUPOBATh BEACHUE

IMMPOCKTA U TPAMOTHO pacpCACIATh POJIM BHYTPU KOMAH/BI.

OO0yyaronuecs CMOTYT MMO3HAKOMUTBLCS C HICTOPUEN TPUMEHEHUS OECTTHIIOTHBIX
JIeTaTeNbHBIX almapaToB. Y3HAIOT O COBPEMEHHBIX OECIIIOTHUKAX, CMOTYT PEIIUTh Pa3InYHbIC
3aJ1a49¥ ¢ UX MOMOIIBI0. Y3HAIOT TaKXKe M 00 OCHOBHOM yCTPOHCTBE COBPEMEHHBIX OCCITHIIOTHBIX
cucteM. OOyuaromuecs y3HaroT, Kak co3/1a€Tcsl MOJETHOE 3a7jaHue i1 OecTuIoTHUKOB. Kak
MIPOU3BOIUTCS 3ayCK U JallbHeHIas chéMka ¢ momoribio BAC. A Takxke moxydar Takue

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

OO0yuarommecst yriryosiTCs B TEXHOJIOTHIO 00pa0OTKH T€OJaHHBIX MTyTEM
ABTOMATU3UPOBAHHOTO MOAECTUPOBAHUS 00BEKTOB MECTHOCTH. CaMOCTOSITEIEHO CMOTYT

BBINIOJIHUTh ChbEMKY MECTHOCTH 110 NOJETHOMY 3aaanuto. Coznanyt 3D-monenu.
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OO0yuarommecst 03HaKOMATCS ¢ Pa3IMYHBIMH YCTPOMUCTBAMHU MTPOTOTUITUPOBAHUS. Y 3HAIOT
o01111e IPUHIMIIBI pabOThI YCTPOUCTB, chepbl UX MPUMEHEHUS U MIPOAYKTHI AATEIbHOCTH
JAHHBIX ycTpoiicTB. OOyyaronmecss Hay4aTcsi TOTOBUTHh 3D-Moenu /i neyaT ¢ TOMOIIBIO
JKCIOpTa JaHHbBIX. JIOMOIHAT MOJIEH 110 JaHHBIM a3pO(OTOCHEMKH C TOMOIIBIO PYYHOTO

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

OOyuaromuecst ©3y4aT OCHOBBI B MOJAT0TOBKe npe3eHTanuu. Coznanyt e€. [ToaroroBstcs

K IpEACTAaBICHUIO PCATTU30BAHHOI'O ITPOTOTHUIIA. HpeHCTaBﬂT €TI0, 3amuyinas ImpocCKT.

3.1. [IpumepHbIil y4eOHBII MJ1aH OCHOBHOTO 00IIIET0 00pa30BaHUs

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

Ilepuon o0yuenust — ceHTAOpb-Mai.
KoJsimuecTBo yueOHbIX Heesib — 34.
KoJsmm4ecTBo yacoB — 68.

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

HpaSI[HI/I‘-IHBIG U BBIXOJHBIC JTHU (HO IMPONU3BOACTBCHHOMY KaJICHAAPIO IIPpH HICCTHI[HGBHOﬁ

paboueii Henene):

KanukynspHslil nepuos:

Ne | Mecsan ®opMma Kon- Tewma 3anaTHA dopMa KOHTPOJIA
n/m 3aHATUSA | BO

4acoB
1 Cents16ps | JUTIP 2 3nakoMcTBO. TexHuka becena

6e3onacHocTu. BBostHOE
3anstue (MeHsist Mup+).
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CeHTts0pb

JU/TIP

Heo6xoauMocTh KapThI B
coBpemeHHOM Mupe. Cdepsr
HpI/IMeHeHI/Iﬁ, HepCHCKTI/IBLI
WCIOJIb30BaHUS KapT.

becena

CeHTts0pb

JU/TIP

BektopHbie qaHHBIC HAa
KapTax. 3HAaKOMCTBO C BeO-
I'MC. LiBer kak aTpuOyT
KapThl. 3HAKOMCTBO C
KapTorpaguuecKuMu OHJIAHH-
CepBUCAMH.

becena

CeHTs0pb

JUTIP

Cger u uBet. Posb 11BeTa Ha
kapte. Kak 3acTaBUTh 1BET
paborartp Ha ceOs?

becena

OxkTs0pb

JU/TIP

Co3nanue u myOIuKanys
COOCTBEHHOW KapThl.

JlemoHcTparus
peuieHus kenca

OxkTs0pB

JU/TIP

CucreMsbl I100aIEHOTO
IMO3UIMUOHHUPOBAHUS.

becena

OxTs6pB

JUTIP

HpI/IMeHeHI/Ie CITYTHUKOB JIA
MMO3UITUOHUPOBAHUA.

JleMoHcTpanus
pelIeHus Kelica

OxkTs0pb

JU/TIP

Uctopus pororpadumn.
®dororpadus kak crnocod
U3y4YEeHUS OKPYKAIOIIETO
MUpa.

becena

Hos16pn

JU/TIP

XapakTepuCTUKU
¢doroanmnaparos. [Tonydyenue
KayeCTBEHHOTr0 ()OTOCHUMKA.

becena
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10

Hos6pp

JU/TIP

Coznmanne cepruaecKkux
nanopam. OCHOBHbIE
noustusa. Heooxomumoe
obopynoBanue. TexHuka
CbEMKHU CHEepUIECKUX
MaHopaM pa3InyHOU
armaparypoil.

becena

11

Hos6pb

JUTIP

Co3nanue cepuaeckux
na"Hopam. CiiuBka
MOTy4eHHBIX (hoTorpaduid.
Koppekuus u peryiib
MaHopaM.

TectupoBanue

12

Jexabpb

JUTIP

doTorpamMmeTpHs U ee
BJIMSIHME HA COBPEMEHHBIN
MHUp.

becena

13

Jexabpb

JU/TIP

CueHapuu cbeMKH 0OBEKTOB
JUTSL TIOCIIEYFOIIETO
[IOCTPOEHHUSI UX B
TPEXMEPHOM BUJIE.

becena

14

JexaOpb

JUTIP

[IpuHun nocTpoeHus
TPEXMEPHOTO N300PaKECHHS
Ha KoMmbloTepe. Pabora B
¢dotorpammerpuueckom 10 -
Agisoft Metashape wiu
a”anornuHoM. O6paboTka
OTCHSTOTO MaTepHaa.

becena

15

JexaOpb

JUTIP

becnunoTHuk B
reonH(opMaTuKe.
VYeTpoilcTBO U MPUMEHEHUE
JIPOHA.

becena

16

SIuBapp

JU/TIP

Texunueckue 0COOEHHOCTH
BITJIA.

becena
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17

SAuBapb-
®despanb

JU/TIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®deBpatib

JU/TIP

Hcnonp3oBanue
OECIMJIOTHUKA I ChbEMKU
MECTHOCTH.

JeMoHcTpanus
peuieHus keica

19

Maprt

JI/TIP

Boznukaronue npoo6iiembl
npu cozaanuu 3D-Mozenei.
Cnoco0ObI peTaKTHPOBAHUS
TPEXMEPHBIX MOJIEIICH.

becena

20

Mapt

JUTIP

TexHomorun
MPOTOTUITUPOBAHUSI.
YcTpoiicTBa 151 BOCCO3AaHUs
TPEXMEPHBIX MOJCIICH.
Pabota ¢ 3D-nipunTEpOM.

becena

21

Mapt

JUTIP

Pu3nyecKue 1 XUMHYECKUE
cBoiicTBa mactuka ais 3D-
npuHTepa. [leuats
TPEXMEPHON MOJEIIN IIKOJIBIL.

TectupoBanue

22

Maprt

JUTIP

Pa6ora B [10 ans pyunoro
TPEXMEPHOTO
MojenupoBanust — ScetchUP
VI QaHAJIOTUYHOM.

becena

23

Armpenb

JUTIP

OKCIOPTUPOBaHUE
TPEeXMEpHBIX (haiiioB.
IIpoexTupoBanue
COOCTBEHHOM CLIEHBI.

becena
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24 | Anpenb JUTIP 2 ITeuats Mozxenu Ha 3D- Becena
npuntepe. Odopmienune
TPEXMEPHOU BEIIECTBEHHOU

MOJEIIH.
25 | Maii I1P 3 IloaroroBka 3amuTel
MIPOEKTA.
26 | Maii 1P 2 3ammra npoeKToB. HemoncTpanus
pELLIECHHS KEMCOB
27 Mait JUTIP 2 3aKIIOYUTENLHOE 3aHATHE.

[ToaBeneHne UTOTOB PabOTHI.
[Tnanrs! o qopaboTke.

3.2. Cuctema ycioBui pean3aliiid OCHOBHOM 00111€00pa30BaTeIbHOM MTpOrpaMMbl

3.2.1. Onucanue KaapoBbIX YCIOBHUI peanu3aliii OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl

OCHOBHOTO 00111eT0 00pa3oBaHus (ONMucaHHe KOMIIETEHI[UI HACTaBHUKA)

HacraBuuk nmporpammsl «I'eonHpopMaTika» paboTaeT Ha CTHIKE CAMbBIX aKTyaJIbHbIX 3HAHUI 110
HaIIPaBJICHUIO I€ONPOCTPAHCTBEHHBIX TEXHOJIOTHM, a TAK)KE TEHEPUPYET HOBBIE ITOAXO/bI U

pelIeHMs, BOIUIONIAs UX B pealbHbIC POCKTHI. HacTaBHUK SBISAETCSA IPaMOTHBIM CIIELUATIMCTOM
B 00J1aCTH reOMH(pOPMALIMOHHBIX CHCTEM, CIEUT 32 HOBOCTSIMU CBOEH OTPACIIH, U3y4aeT HOBbIE
TexHojoruu. O0naaeT HaBbIKaMU MTPOEKTHOM EATEIbHOCTH, BHEAPSSA €€ MPUHIUIIBI B TPOLIECC

00yJeHUsI.

HacraBHUK B paBHOﬁ CTCIICHU 06J1a)1aeT KaK CUCTCMHOCTBIO MBIIIIJICHUA, TAK U IYXOM
TBOPYECTBA, MO6I/IJ’I€H, YMECT pa6OTaTI) B KOMaHJ€, KPUTUYCCKU MBICIINTh, aHAJIU3UPOBATH U

06061].[2[TL OIIBIT, TCHEPHUPOBATH HOBOC, YMECT CTABUTH 3aJa4U U PCHIATh UX, a TAKKC paGOTaTB B
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YCIIOBUSX HEONPEAEIEHHOCTH U B paMKaX MPOEKTHOM mapaaurMel. [loMmrumo 3TOro, HacCTaBHUK

o0JaaeT me1arorn4eckon Xapu3Mon.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NPOrPaMMbl Y4eOHOT0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqalonmec;{ IMO3HAKOMATCSA € pa3iIM4YHbIMH COBPEMEHHBIMUA FCOI/IH(l)OpMaI_II/IOHHBIMI/I
CHCTCMaMU. Y3HaIOT, B KaKHMX 00JIacTAX IIPUMCEHACTCA FeOI/IH(l)OpMaTI/IKa, KaKue 3aga4u MOXET

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

OOyugaronuecst 6a30BO YCBOSIT MPUHITUN MO3UIIMOHMPOBaHUs ¢ momomisio HCC. Y3Hator, kak
MO>KHO OPTraHU30BaTh COOP CITYTHUKOBBIX IaHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM BHUJIE

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

Br16op npoexTHoro Hanpasnenus. [locranoBka 3agauu. MccnenoBanue npoOiieMaTHKH.

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

OOGyuaromuecs mo3HakoMsATcs ¢ ucropueit npumeneHus: BAC. Y3nawt o coBpemeHHbsix BAC,
KaKHe 3a/1a4i MOXKHO pellaTh C UX MOMOIIIbIO. Y3HAIOT TaKKe OCHOBHOE YCTPOMCTBO

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

OO6yuaromuecs y3HaroT, Kak cozaaérces nonérnoe 3aaanue 1 BAC. Kak nponsBoauTcs 3amyck
U fanpHelmas chémka ¢ momoibio BAC. A taxke Kakue pe3ynbTaThl MOXKHO MOJYYUTh U KaK

3TO cAenaTh (MoIy4eHne opToPOTOIIIaHa U TPEXMEPHOU MOJIETIH).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHII 00paboTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJAETHUPOBaHNE 00BEKTOB MECTHOCTH ¢ TToMotIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochEMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 110 TIOJETHOMY 33/IaHUIO.
8) Oo6pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanne 3D-mopenei.

9) HM3yueHme ycTpoOiCTBA JJIsi IPOTOTHIMPOBAHMS.
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O3HaKOMJICHHE C YCTPOWCTBAMU IPOTOTUIIMPOBAHHUS, TPEJOCTABICHHBIMHI 00yYarOITIMCSI.
OObyuaromiyecs y3Ha0T 00IIMe TPUHIUITBEI paObOTHl YCTPOUCTB, a TAK)Ke KOTJa OHU MPUMEHSIOTCS

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

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, TOJTOTOBKA 3aJaHUM 110 MEYaTH.
11) [IporoTHnHpOBaHHE.

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

I[OHOJ'IHeHI/Ie MOJIeeH 110 JaHHBIM ai)pO(bOTOCLéMKI/I C ITIOMOUIBIO PYYHOI'O MOJACINPOBAHUA U

IIOATOTOBKA K I1€4aTH HA yCTPOMCTBAX IPOTOTUIIMPOBAHUS.
13) IoaroToBKa npe3eHTaIuii.

I/I3yquI/Ie OCHOB B INIOAT'OTOBKC IMPE3CHTAINHU. COSZIaHI/Ie MMpe3CHTAIU. HOI{FOTOBKa K

HPEICTABICHUIO PEaTn30BaHHOTO MIPOTOTHUIIA.
14) 3ammTa NpoeKToB.

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

Bcero

Ne i/ | Pasnensl mporpammel yueGHOTO Kypca 4acoB

1 3nakomcTBO. Texnnka 0e3onacuoctu. BBogHoe 3ansitue | 2
(«Mensiss MUP»).

2 BBenenue B reoungopmanuonnbie Texnosoruu. Keiic 1:
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».

2.1. Heo6xoaumocTth KapThl B coBpeMeHHOM Mupe. Chepsl 2
MPUMEHEHHUS, IEPCIIEKTUBbI UCIIOIb30BaHUS KapT.

2.2. BekTopHble 1aHHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'HC. 2
L{BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKkuMy OHJIaH-CEepBUCAMU.

2.3. Cser u uBert. Ponb 1Bera Ha kapte. Kak 3acTaBuTh LIBET 1
paboTtatb Ha ce0s?

2.4. Co3zanue u myoJMKaIus cOOCTBEHHOM KapThl. 2

3 Keiic 2: «I"106aabH0e mo3unnonupoBanue “Haiinu cedn | 4
Ha 3eMHOM HIape”».

3.1. Cucremsl 11006aIHHOTO TTO3UITUOHUPOBAHHSL. 2

3.2 [TpyuMeHeHre CIIyTHUKOB I TO3ULIUOHUPOBAHMSL. 2

4 doTorpaduu ¥ MAHOPAMBI.
Hcrtopus pororpaduu. dotorpadus kak cnocod nzydenus | 1

4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 2

4.2. Ka4eCTBEHHOT'0 ()OTOCHUMKA.

4.3. Coznanne cpepuueckux nmanopam. OCHOBHBIE TTOHSTHUS. 2
Heobxonumoe obopynoBanue. TexHuka chEMKU
chepruecKkrux naHopaMm pa3IndHOl anmnapaTypoi (Kamepbl
cMapT(OHOB 0e3 MTAaTUBOB, IIM(PPOBBIE PoTOANTAPATHI CO
MITATUBAMU U T. 11.).

4.4, Coznanne cpeprueckux nmanopam. CIImBKa MOJTy4eHHBIX 4
dororpaduit. Koppekuus u petynis nanopam.

5 OcHoBbl a3podorochémku. [Ipumenenne BAC
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero Ha camom jaeJie
HYKeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).

5.1. doTorpammeTpus U e€ BIUSHUE HA COBPEMEHHBIN MUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJIST TTOCIIETYIONIETO
MOCTPOEHUS UX B TPEXMEPHOM BHUJIE.

5.2.
[TpuHIMI TOCTPOSHHS TPEXMEPHOTO N300pakeHHs Ha
koMmrbtoTepe. Pabora B hoTorpammerpudeckom [10 —
Agisoft PhotoScan unu anamoruanom. OdpadoTka
5.3. OTCHSITOTO MaTepHaa.
becmiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U
54. MIPUMEHEHHUE JPOHa.
5.5. Texaudeckue ocooennoctu bITJIA.
5.6. ITunotuposanue BITJIA.
Hcnonp3oBanre 6€CUIOTHUKA ISl ChEMKH MECTHOCTH.
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei.
58. Crioco0bl pe1akTHPOBaHUS TPEXMEPHBIX MOJICIICH.
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOHUCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
®dusnyeckue U XUMHUUECKUE CBOMCTBA Tu1acTuka jyist 3D-
5.10. | mpunTepa. Ileyats TPEXMEPHOM MOJEIH HIKOJBIL.
6 Keiic 3.2: «A3MeHeHHe cpeibl BOKPYT LIKOJIbD».
6.1. Pa6ora B [10 anst pydHOTrO TpEXMEPHOTO MOJICTUPOBAHUS
— SketchUp wim aHanoruaaom.
6.2. DKcnopTupoBaHUe TPEXMEPHBIX ¢aitnos. [IpoexkTupoBanue
CcOOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue
TPEXMEPHON BEMIECTBEHHON MOJEIH.
7 [ToaroToBka 3amuTH TPOEKTA.
8 3amura npoeKToB.
3axmounTtenbHoe 3aHaTue. [logBeaeHne nToroB paboThI.
9 [Tnane mo gopaboTKe.
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Keiicbl, Bxogawme
B Nporpammy

KpaTtkoe coaep:kaHue

Keic 1. CoBpemeHHble
KapTbl, nam Kak onucatb
3emnto?

Kelic 3HakoMUT 0byydatoLmMxca ¢ pa3sHOBUAHOCTAMM AaHHbIX. Pewas
3aja4y Keica, obyyaroLLmMeca NPoxXoaAT CAeayroLLME TEMATUKI: KapTbl U
OCHOBbI MX POPMUPOBAHMA; N3YYEHME YCIOBHbIX 3HAKOB U NMPUHLMMOB UX
OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHUA; MacLUTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMMPOBAHUS KapTbl.

Kelic 2. TnobanbHoe
nosmunoHnpoBaHue «Hangm
cebs Ha 3eMHOM LIape».

HecmoTps Ha To, YTO HaBUraTOPbI U CNOPTUBHbIE TPEKEPbBI CTaNn
HEOTbEM/IEMOM YaCTblO HALLEM }KU3HM, MAJIO KTO 3HAET NPUHLMN UX
paboTbl. Mpoiiana Keiic, obyyatowmecs ysHatot npo INMTOHACC/GPS —
NPUHUMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHME.
MpuMMmeHeHWe norrepoB. Busyanmsauma TEKCTOBbIX A4aHHbIX Ha KapTe.
CosfaHue KapTbl UHTEHCUBHOCTY.

Ketic 3.1. AspodoTocbéMKa.
«[lna yero Ha camom pene
HY)KeH 6ecnmMNoTHbIN
NleTaTenbHbIM annapaT?».

Kelic 3.2. ameHeHUe cpeqpbl
BOKPYT LWKOJIbI.

O6bEMHDIN KeWc, KOTOPbIN NO3BOANT 06YHaOWMUMCA OCBOUTb MOHYHO
TEXHO/IOTMYECKYIO LLeNOYKY, UCMO/Ib3YEMYI0 KOMMEPUYECKUMMU
KOMMaHUAMMW. YCTPOICTBO U NpUHLMMbI GYHKUMOHUPOBaHUA BMNNA,
OcHoBbI GOTO- N BUAEOCHEMKN U NPUHLMNOB Nepeaadm UHbopmauum ¢
BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

MpoaonxkeHue Kelica 3.1. Obyyatowmecs, Umes B CBOEM PaCnopAXKeHUN
3/IeKTPOHHY0 3D-moaenb WKObI, MPOAOJIKAOT BHOCUTb USMEHEHUA B
NPOAYKT C Lenbto bnaroyctpolicTea paoHa. Obyyatowmeca NnpogonKatoT
COBEpLUEHCTBOBATb CBOM HaBblk 3D-moAenpoBaHNsA, 3aBepLIan NPOEKT.

4.2.4. MartepuanbHO-TEXHHUECKHUE YCIOBUS peaiu3allii OCHOBHOM 00pa30BaTeIbHON

nporpaMmal (HO CyTH, O6’B€I[I/IHGHI/IG BCEX PCCYpCOB, NPOIIMCAHHLIX B Keﬁcax)

Cnucok 000pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkue TexHU4ecKne xapakTepucTtmku Ea. usm. Kon-so
1 KomnbloTepHbiii Knacc UKT
1.1. M®YVY (npuHTep, ckaHep, Konup) MuHUManbHble: popmat Ad, nasepHblii, WT.
y/6. 1
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: LWT.

obecneyeHnem

npeaycTaHOBAEHHOW ONepaLMOHHOM
cUcTemoi, oPUCHBIM NMPOrPaMMHbIM

Nnpon3BOAMTENBHOCTL NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 egnHnL;

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

MO gna npocmoTpa U pefakTMpoBaHmA
TEKCTOBbIX AOKYMEHTOB, 3/1EKTPOHHbIX
Tabmu M NpeseHTauni
pacnpocTpaHéHHbIX dopmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOM, 0PUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (nau Intel
Celeron N), He HM»Ke 1600 Mrw,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENLHOCTbL NPOLLECCopa: He
meHee 2000 egnHu;

MO gna npocmoTpa M pefakTMpoBaHmA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabnauu 1 npeseHTauun
pacnpocTpaHéHHbIX dopmaTtos (.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 NpuHTepa: FDM;

matepuan: PLA;

pabounit cToN: C NOAOrPEBOM;

pabouasn ob6nacTtb (XYZ): oT 180x180x180
MM;

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

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

wT.

2.3.

Mnactuk ana 3D-npuHTEpa

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

wT.

15

2.4

MNO gna 3D-mozennposaHma

O6nayHbiit uHcTpymeHT CAMP/ACY,
0XBaTbIBAKOLWMI BeCb NpoLecc paboTbl ¢
M34eNMAMU — OT NPOEKTUPOBAHMUA A0
N3roTOBJ/IEHUA.

LononHutensHoe obopynosaHue

2.5.

LLnem BUpTyanbHOM peasbHOCTH

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

Ha/IMyMe KOHTPO1epoB — 2 WT.;
Ha/MuymMe BHELWHUX 4aTYNKOB — 2 WT.;
pa3beém ANA NOAKNOUYEHNA HAYLIHUKOB:
Hanmuue;

BCTPOEHHAA Kamepa: Hanuuue.

KOMNNEKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomnnekT U3 agyx LWITaTUBOB.
COBMECTMMOCTb CO LUIEMOM BUPTYabHOM
peanbHocTy, n.2.3.1.

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

KonnuyecTtso agep npoueccopa - He meHee
4

TaKTOBaA YacCToTa Npoueccopa - He MeHee
2500 MTy,

BuaeokapTta - He HuxKe Nvidia GTX 1060, 6
6 BMaeonamsaTb

O6bem onepaTMBHOM NAaMATU - He MeHee 8

ro.

wT.

2.8.

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

TpeboBaHUA K cucTemMe BUPTYaIbHOM
peanbHOCTU:

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

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

TEXHON0rMA NONHOM KOMMNEHCcaLUMn nara
(anti-latency): nsobpaxeHue AONKHO
BbIBOAMUTLCA /1A TOYEK, B KOTOPbIX
OKayKyTCA NeBblii M NPaBbIN rnasa
Nno/sib30BaTeNA Yepes Bpems, KOTopoe
AONIXKHO NPOWTU C MOMEHTA Hayana
onpeaeneHna MectTonooXKeHus rnas
Nno/Ib30BaTeNA 40 MOMEHTA OKOHYAHUSA
BblBOAA NU30bpaxeHus.;

naowWanb OTC/IEXKMBAHWUSA NONb30BaATENEN
— He meHee 16 KB. M;

KOJINYeCTBO Nosib30BaTeNell — He MeHee 3

yen.

TpeboBaHUA K cUCTEME OTCAEKNBAHMUSA
NoIOXKEHUA NoNb3oBaTeNel (TpPeKnHra):
TUM CUCTEMbI OTCIEXKMNBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTC/IEKUBAHUS;
06LLMli BEC OQHOTO YCTPOWCTBA TPEKUHIA
— He 6onee 20T;

TEXHONOTNA: ONTUKO-UHEPLUMNANbHbI
TPEKUHT, aKTUBHbIE MapKepbl,
paboTatowme B MHGpaKpacHom
[ManasoHe;

yron o63opa onTMYecKom cucTembl — He
meHee 230 rpaaycos;

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

pasmeLlleHne CEHCOPOB: Ha 06bekTe
OTCNeXUBAHUSA;

CEHCOpbI, UCNOb3yeMble oA
OTCNEeXMBAHMA LWNEMOB BUPTYAIbHOM
pPeanbHOCTM U ANA OTCIEKUBAHUSA
OBVXXEHWUI pYK Nosib3oBaTesiel, AOKHbI
6bITb UAEHTUYHBIMW U
B3aMMO3aMEHAEMbIMU;

pasmeLlleHne akTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OO0MNHbl MOHTMPOBATLCA Ha no, 6es
HeobxoAMMoCTH
NOTO/I0YHOr0/HACTEHHOrO MOHTaMa;
Ha/n4yMe CEHCOPOB B COCTABE EANHOTO
YCTPOWMCTBA TPEKUHTA: aKCENEPOMETP,
r'MPOCKON, ONTUYECKUI CEHCOP;

YacToTa OTC/IEKMBAHMA NOJIOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbI6OPOK/C;

- ONTUYECKUI CeHcop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTCAEKNBAHMA NONOKEHUA
Nonb30BaTeNA B NPOCTPAHCTBE Ha
naowaamn 6 mx 6 m — He 6onee 10 mm;
MMUHUMaNbHOE KOJINYECTBO
nonb3oBaTesnen, NogaeprKnBaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHUA K MOKA3aTeNAM XPaHEHUS,
TPAHCMOPTUPOBKU U HACTPOMKMU:

BpemsA MOJIHOIO pa3BEpPTbIBAHMA U
HACTPOMKM CUCTEMbI ANA NAOLWAAMN
oTcnexxkmnBaHus 16 kB. m —He 6onee 90
MUH;

HeobxoaMMOoCTb KaIMbpOoBKM B Npouecce
3KCN/yaTauum — OTCYTCTBYET;

TemnepaTtypa XpaHeHuaA: -30°C..+50°C.

TpeboBaHUA K cnocobam ynpasieHus
WHTEPAKTUBHbIMU MOAENAMM:

noaaep:kKa 6-koopanHaTHOrO
OTC/NIEKMBAHUA NONOXKEHWSA YNPABAAOLLMUX
YCTPOICTB B NPOCTPAHCTBE.

TpeboBaHUA K NpOrpaMmHOMY
obecneyeHuto:

noaaepKa CUCTEMOWN TPEKUHTA
onepaumoHHbIx cuctem: Windows,
Android;

npeaocTaB/eHMe HeorpaHNUYeHHoM No
BPEMEHM MCMO/Ib30BAHWUA NPOCTOM
(HenckntouUUTENBHOMN) ANLEH3UM Ha
KOMMeEpPYECKoe MCMnosib30BaHne
NPoOrpaMmmMmHOro obecrneyeHns cucTemsl
TPEeKWUHra Ha oguH wnem ¢ OC Android
(beccpouHan nmueHsusa) — 3 wr.

Obwue TpeboBaHuA:

Hanunme MoBbUNbHbBIX LWAEMOB
BMPTYyanbHOM peanbHocTn Oculus Go nan
aHanor — 3 wr.;

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

MO ana 06paboTKM M306pakeHUin n
onpeaeneHns Gopmbl, pasmepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BbEKTOB Ha NJIOCKOCTU UK B

npocTpaHcTBe.
doTtorpammeTpuyeckoe MO wT. 1

2.10.

KomnaKTHbIN KBagpoKonTep C
TpéxoceBblM cTabunnsaTopom, Kamepomn
4K, MaKCMManbHOM AasbHOCTbIO Nepeaaym
Keagpokontep Mavic Air He meHee 6 KMm. LUT. 1

2.11.

KBagpoKonTep c KamepoWw, Bec He 6osee
100 r B cbope c nponensiepom 1 Kamepou;
ONTMYECKUI JaTYMK onpeaeneHun
nosvuMuM — Halnuue;

BO3MOXHOCTb YAANEHHOIO

KsagpokonTtep DJI Tello NPOrpaMmmMmMpoBaHNA — Hanyme. LT, 3

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso apdeKkTUBHbIX NMKcenen — He | wr.
meHee 20 MAH. 1

3.2

Buaeokamepa MnaHwer (ana obecneyeHun WT.
COBMECTUMOCTU C N 2.3.6) C NpUMepPHbIMMK
XapaKTepuUCcTUKaMu:
AvaroHasnb/paspelieHne: He meHee
2048x1536 nuKkcenein;

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

paspelleHne GpoToKkamepbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BblCcOTa: He boniee 250 mm.

3.3

KapTa namatu gna 06béM NamaTn — He meHee 64 6, Knacc wT.
doToannapata/BuaeoKkamepsi He Huxe 10. 2

34

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

4.2.5. UadopmalimnoHHO-METOAMYECKUE YCIIOBUS peain3alliid OCHOBHOW 00pa3oBaTeIbHOM

nporpaMmbl OCHOBHOT'O 06mero O6paSOBaHI/IH (CHI/ICOK BHCIIHHUX MCTO. MaTepI/IaJ'IOB) (CCBIHKH

Ha JOII. MaTCpUaJIbl — IIPOIUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1. Anmazos, 1.B. COOpHUK KOHTPOJIBHBIX BOIPOCOB IO JTUCHUILUIMHAM
«AspodoTorpaduss», «A3poChEMKa», «AIPOKOCMUYECKHE METOBI ChEMOKY / 1. B.
Anmazos, A.E. AnteinoB, M.H. CeBactbsaaoBa, A.®. Ctenienko — M.: 3.
MUUTI'AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baega, E.}O. O6mue Borpocsl MPOSKTUPOBAHUS U COCTABIICHUSI KapT JIJISl CTY/ICHTOB
cneuuanbHocTu «Kaprorpadus u reounpopmarukay / E.FO. baesa — M.: uzn.
MUUT'AuK, 2014. — 48 c.

Makxkapenko, A.A. YueOHOe ocodue 1Mo KypcoBOMY MPOESKTHPOBAHUIO IO KYPCY
«Obmereorpaduueckue kapTe» / A.A. Makapenko, B.C. Mouceesa, A.JL.
CremanueHko oy obmieit penakmnueit Makapenko A.A. — M.: uzn. MUUT AuK,
2014. — 55 c.

Bepemaka, T.B. Metoaunueckoe nocoOre o UCIoJIb30BaHUIO TONOTrPapUUECKUX KapT
JUTSI OLICHKH DKOJIOTHYECKOTO cocTosinus Tepputopuu / T.B. Bepemaka, Kauaes I'.A.
— M.: u3g. MUUI'AuK, 2013. — 65 c.

Penrko, A.B. @ororpaduyeckue nmporecchl perucrpanuu uapopmaryn / A.B.
Penbko, Koncrantunosa E.B. — CII0.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
Kocunos, A.I'. Teopus u npakTuka nuuppoBoit 00paboTKH N300pasKeHHIA.
JlucTaHIIMOHHOE 30HAUPOBAaHKE U Teorpaduyeckue HHPOPMAIIMOHHBIE CUCTEMBI.
Yyebnoe nocobue / A.I'. Kocunos, 1.K. JIlypse non pea. A.M.bepnsata — M.: uzza.
Hayunsiit mup, 2003. — 168 c.

PanuonokanoHHbIe CHCTEMBI BO3YIITHONW pa3BeKH, Aemn(GpupoBaHue
PaMOIOKAIIMOHHBIX H300pakeHu# / mox pex. LlkonsHoro JI.A. — u3n. BBUA nwm.
npod. H.E. Xykosckoro, 2008. — 530 c.

Kuenko, FO.IT. OCHOBBI KOCMHYECKOTO MPUPOIOBEICHUS: yaeOHUK st By30B / FO.I1.
Kuenko — M.: u3a. Kaprreonenrp — I'eonesusaar, 1999. — 285 c.

Wpanos, H.M. bamnuctuka u HaBUranus KOCMUYECKUX annaparoB: yYeOHUK IS
BY30B — 2-€ u3]., nepepad. u gon. / H.M.MBanos, JI.H. JIsicenko — M.: uza. poda,
2004. — 544 c.

Bepemaka, T.B. Metoaunueckoe mocobue mo Kypcy «IKOJIOTUYECKOe
kaprorpadupoBanuey» (1abopatopusie padotsl) / T.B. Bepemakosa, 1.E. Kyp6aTosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

NBanos, A.I'. Metoauyeckue yka3aHusi 10 BBITIOJHEHHUIO JJAOOPATOPHBIX padOT MO
muctumuHe «udposas kaprorpadusy». [ig cTynieHToB 3 Kypca 0 HallpaBJIEHUIO
noarotoBku «Kaprorpadus u reounpopmatuka» / A.I'. Usanos, C.A. Kpbuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. ATnac kaprorpadudeckiux MpoeKIuii Ha KPYIMTHbIE PETHOHBI
Poccuiickoit @enepanuu: yueoHo-HarnsgHoe u3ganue / A.I'. IBanos, I'.11. 3arpebun
— M.: u3g. MUHNT'ABK, 2012. — 19 c.

[Terenun, A. 3D-monenupoBanue B SketchUp 2015 — oT mpocTOTro K CI0KHOMY.
Camoyuurens / A. [lerenun — uza. IMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

Bbrictpos, A.1O. [Ipumenenne reonHpopMaMOHHBIX TEXHOJIOTUHN B
JIOTIOJTHUTEIBHOM IIKOJILHOM 00pa3oBaHuM. B cOopHuke: DKonorus. JKOHOMHKA.
WNudopmaruka / A.1O. beictpos, J1.C. JIyouun, C.C. I'py3znes, M.B. Anapees, /1.0.
Hpeira, @.B. llkypos, }O0.B. KonocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'NC-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. IlopTan BHE3EeMHBIX JTaHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

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

20. Beictpos, A.YO. I'eokBaHTyM TyJIKUT. MeToau4YeCKUil

nHCTpyMeHTapuii HactaBHuKa / A.1O. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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