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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 TEXHOJIOTMH HUCIIOJIb3YIOTCS B COBEPILIEHHO Pa3IMYHbIX
cdepax, HauUMHAs OT PEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYNBAs MAPKETUHTOM.
Kypc «['eonndopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMHUpPOBATH y OOYYaroIIUXCS
YCTOHYMBYIO CBSI3b MEXYy MH()OPMALIMOHHBIM U TEXHOJOTUYECKUM HAIMPaBICHUSIMHU Ha OCHOBE
peabHBIX TPOCTPAHCTBEHHBIX MAHHBIX, TaKUX KakK a’podoTochEMKa, KOCMHYECKas ChEMKa,
BEKTOpPHBIE KapThl M JAp. DTO MO3BOJIUT OOYJAIOIIUMCS MOJYYUTh 3HAHHS MO HMCIIOJIb30BAaHUIO
reorH(OpPMAIIMOHHBIX HMHCTPYMEHTOB W MPOCTPAHCTBEHHBIX JaHHBIX JJs TOHUMAaHUA U
M3YYEHUS OCHOB YCTPONCTBA OKPYXKAIOLIET0 MHpa U HPUPOIHBIX 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 OTACIBHBIC 3JaHUs, TaK U LCIILIC ropoz[a) U MHOT'0€ Apyroc.

Kaaccugukanus nporpaMmsl: TEXHUYECKasL.

HanpasienHocts  o0pa3oBaTe/ibHOW  mporpamMmbl:  oOpa3oBaTeinbHas  IporpaMma
«['eonHpOpMAIIMOHHBIE TEXHOJOTHUW» SABISETCS 0O0Ie00pa30BaTeIbHOW MPOrPaMMOM IO

HpCIlMCTHOﬁ ob6mactu «TeXHOIOTH.
(I)yHKlII/IOHaJIbHOB NpeIHA3HAYCHUE IIPOrpaMMBbI: IIPOCKTHAA.

®opma OpraHu3alyu: rpynnosas.

AKTYaJIbHOCTD M OTJINYHMTEIbHbIE 0COOEHHOCTH IIPOrPaMMBbI

HoBu3Ha mporpamMmbl 3aKiioyaeTcs B CO3JaHMM YHUKAJbHOM 00pa3oBaTeNbHON Cpelbl,
dbopMupyIOIIEH MPOSKTHOE MBINIICHHE 00YYAOIINXCS 32 CUET TPAHCISAIUHU MPOSKTHOTO CIIoco0a

JeSITETbHOCTH B PAMKAX PEIIEHUS] KOHKPETHBIX MPOOIEMHBIX CUTYalUH.



AKTyanpHOCTh NPOrpaMMbl 00YCJIOBIEHA TEM, YTO paboTa HaJ 3aJadyaMH B PaMKax MPOEKTHOM
NEeSITeIbHOCTH (DOPMUPYET HOBBIN THUII OTHOLICHUS B PaMKaxX CHUCTEMbI «IIPUPOJa — OOLIECTBO
— YEJIOBEK — TEXHOJIOTUN», OIPEAEIAIOIUN 0053aTEIbHOCTh 3KOJIOIMUECKOH HOPMHPOBKHU
IpU OpraHM3aluu JH00M AEATENbHOCTH, YTO SBISETCS HEPBbIM IIAroM K (OPMHUPOBAHUIO

«IIOKOJICHHUS Pa3sBUTUA, ABJIAIOMICTOCA TPEHAOM pa3sBUTUSA COBPEMEHHOI'O O6IJ.[CCTB3.

[Iporpamma mpenmosiaraer GOpMHUPOBaHUE y OOYHAIOIIMUXCS MPEICTABICHUM O TEHACHIUSAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBIN TeXHO-NPOMBIIITICHHBINA YK HE MOKET OBITH MOJIOKEH
B popmar oOrmiecTBa pa3BUTHS TOJHKO Ha OCHOBAHUU HOBU3HBI (DU3MYECKUX MPHUHIIUIIOB, HOBBIX
TEXHUYECKUX PEIICHUU M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS Ha MOCTHHAYCTPHUAIHLHOM dTarie
pa3BUTHUSA COLIMYMa, a UIesl pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYACT B ce0s TEHIEHIUIO K
OOpETeHHMIO COHAIPABJICHHOCTH AHTPONOTCHHBIX (PAKTOPOB, 3aKOHOB DPa3BUTHS Ouochepsl u

KYJIBTYPHOTO Pa3BUTHSI.

[legarornyeckas 11e1eCcOO00Pa3HOCTh 3TOM MPOrPaMMBbI 3aKJIIOYAETCS B TOM, YTO OHA SIBISETCS
LEJIOCTHOW M HEMPEepPhIBHOW B TE€UEHHE BCEro Mpolecca 00y4eHUs U MO3BOJSIET 00ydaromeMycs
mar 3a IIaroM packpbiBaTh B ce0€ TBOPUYECKHE BO3MOXXHOCTU W CaMOPEAM30BBIBATHCS B
COBpEMEHHOM Mupe. B mponecce u3ydeHHs OKpYKaloIIEro Mupa OoOydarouiyecs MojydyaT

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

OTAnYUTENbHON 0COOCHHOCTHIO JaHHOM MPOrpaMMbl OT YKE CYIIECTBYIOMINX 00pa30oBaTEIbHBIX
mporpamMm  ABJISIETCSl €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYYArONIUXCS B TMPOEKTHOU
JesaTenbHOCTH coBpeMeHHbIMU MetoaukamMu TPU3 m SCRUM ¢ momomipio COBPEMEHHBIX

TEXHOJIOTHI U 000pyI0BaHUS.
Cpoxku peaau3anuu nporpamMmel: 34 4acos.
HanoJsnsiemocTs rpynm: 15 yenosek.
Pexxum 3aHsaTHii: 0 | akaieMUYeCcKUX yaca B HEJIEIIO.
DopMbl 3aHATHIA:
- paboTa HaJ penieHueM KeicoB;
- 1a00paTOPHO-NIPAKTUYECKUE PAOOTHI;
- JICKIUH;
- MacTep-KJIaccChl;

- 3aHATUA-COPCBHOBAHUA,



- OKCKYpCHH,

- IPOCKTHEBIC CECCHUU.

MeTOI[bI, HCII0Jb3YEMbI€C HA 3AHATHUAX:

— MpaKkTUYecKue (YIpaKHEeHHsI, 3a0a9H1);

— cloBecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHUE CIIPABOYHON JIUTEPATypPhl);

— HaTJISAHBIC (JIeMOHCTpAIUS MYJIbTUMEIMUHBIX TIPe3eHTalni, poTorpadun),

— npoOjeMHbIe (METOABI MPOOJIEMHOTO W3JIOKEHUSI) — OOydaromuMces Aa€Tcsl 4acTh
TOTOBOTO 3HAHMS;

- IBPUCTHYECKUE (YaCTHYHO-TIOMCKOBBIE) — OOYYAIOMIMMCS TPEIOCTABISACTCS OOJbIIast
BO3MO>XHOCTh BBIOOpA BAPHAHTOB;

— HCCIIeIOBATENbCKHUE — O00YYaloIIuecs: CaMH OTKPBIBAIOT U UCCIIECAYIOT 3HAHMUS;

— WTIOCTPATUBHO-00BSICHUTENBHBIE;

— PENpPOAYKTUBHEIE;

- KOHKpETHbIE W  a0CTpakTHbIe, CHHTE3 MW aHalu3, CpaBHEHHE, 00o0OIIeHue,
abctparupoBanue, KiaccupuKalusa, CUCTeMaTU3alus, T. €. METOAbl KakK MBICIUTEIbHbIC
oTiepaIuy;

- WHAYKTUBHBIC, ICAYKTHBHBIC.

1.1.1. IHenn u 3amaunM peanu3alil OCHOBHON 0Opa30BaTeNbHOW IMPOrpaMMBbl

OCHOBHOTO 00111er0 00pa3oBaHus

He.]'lbl BOBJICUCHHC 06y11a10m1/1xc51 B IPOCKTHYKO ACATCIIBHOCTD, pa3pa60TKa HAay4YHO-

HCCIICAOBATCIILCKUX U MHIKCHCPHBIX ITPOCKTOB.

3anaum:

obyuarowue:

. npuoOpeTeHue u yriyOJIeHne 3HaHW OCHOB MMPOCKTUPOBAHUS U YIIPABJICHUS POCKTAMHU;
. 03HAKOMJICHHE C METOJaMHU U MpHEMaMu cOopa 1 aHaIu3a HH()OpMAaIUH;

. o0y4ueHHe MPOBEJCHUIO MCCIICOBAHUM, MPE3CHTAUN U MEXKITPEIMETHOMN MO3UITUMOHHON
KOMMYHHKAIIHH;

. o0OyueHre paboTe Ha CHeIUATM3HPOBAHHOM 000PY/IOBAaHUU U B MPOTPAMMHBIX Cpe/ax;



. 3HAKOMCTBO C  XapJ-KOMIETCHUUSMU (TeOMH(POPMAIIMOHHBIMH), TO3BOJSIOIIUMU
MPUMEHATh TEOPETUUECKUE 3HAHUSA Ha MPAKTUKE B COOTBETCTBUM C COBPEMEHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTUH.

passusarowue:

. dbopMupoBaHUEe UHTEpEca K OCHOBaM M300peTaTeNbCKOM AeITeIbHOCTH;

. pa3BUTHE TBOPUYECKUX CITOCOOHOCTEH M KPEATUBHOTO MBIIUICHUS;

. npuoOpeTeHue onbiTa ucnoiab3oBanus TPU3 npu ¢popMupoBaHnu cOOCTBEHHBIX HIECH U
peueHui;

. dbopMupoBaHUE TOHHUMAaHUS MPSAMOM M OOpaTHOW CBSI3U TPOEKTa U Cpellbl €ero

peaiu3anunu, 3aJ10KCHUC OCHOB COHH&HLHOﬁ H 3KOJIOTHYECKOM OTBCTCTBCHHOCTH,
M Pa3sBUTHUC I'CONMPOCTPAHCTBCHHOI'O MBIIIJICHHA

. pa3BUTHE COPT-KOMIETECHINH, HEOOXOAUMBIX JJIsl YCIEITHONW pabOThl BHE 3aBUCUMOCTH

0T BBIOpaHHOM TIpodeccuu.

8oCnUmMamenbHole:.
. dbopMHUpOBaHHE MPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBILIIICHUS;
. dbopMUpOBaHHE MHPOBO33PEHUS IO KOMIUIEKCHONH OIIEHKE OKpYKaIoIIero MHUpa,

HaHpaBJ'IeHHOI\/'I Ha €10 IMO3UTHBHOC NU3MCHCHUC,

M BOCIIMTaHWE COOCTBCHHOM nmo3nguu 10 OTHOHICHUIO K JCATCIBbHOCTH W YMCHUC

COIIOCTAaBIIATh €€ ¢ APYruMHy NO3ULUSAMU B KOHCTPYKTUBHOM JUAJIOTEC;
® BOCIIMTAHUC KYJIbTYPbI pa6OTLI B KOMaHZE.

1.1.2. [TpuHIMIBl ¥ HOAXOABI K (POpMHUPOBAHUIO 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO

obmrero oopa3oBaHus
[Iporpamma peanusyercs:

- B HCHpCpBIBHO-O6paSOBaTCHLHOﬁ JACATCIIBHOCTH, COBMECTHOM ACATCIIBHOCTH, OcyIHCCTBHHCMOﬁ
B XOJAC PCKUMHBIX MOMCHTOB, TI/C 06yanOHlHﬁCﬂ OCBanBaACT, 3aKPCIIACT H anpo61/1pyeT

MMOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITETIbHON JESTENbHOCTH OOy4alomMxcs, Tle OOydarolMiics MOXeT BBIOpaTh
NeSITeIbHOCTh 10 HHTEepecaM, B3aWMOJCHCTBOBaTh CO CBEPCTHHUKAMH Ha PaBHOIPAaBHBIX

MO3UIHUAX, PelIaTh MPOOIEMHbBIE CUTYAI[UH U JIp.;



- BO B3aMOJEHCTBUU C CEMbBSIMHU JIETEMN.

[Iporpamma MOXET KOPPEKTHPOBATHCS B CBSI3H C U3MEHCHUSIMH:
- HOPMaTUBHO-TIPABOBOM 0a3bl IOMIKOJILHOTO 00pa30BaHUS;

- BUJIOBOU CTPYKTYPHI TPYIIIT,

- 00pa30BaTEIBLHOTO 3aMIPOCa POIUTEIECH.

[Toaxoas! K GOPMHUPOBAHUIO TIPOTPAMMBI:

- JluuHOoCTHO-OpUeHTHpOBaHHBIA. OpraHuzanuss o0pa30BaTENBHOIO Mpolecca € Y4ETOM
IJIaBHOTO Kputepus 3¢pekTuBHOCTH 00yUaromerocs — ero JMYHOCTH. MeXaHu3M — CO3/1aHue
YCIOBUH Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3Y4YEHMsI CIIOCOOHOCTEH OO0Yy4arolerocs, ero

WHTEPECOB, CKIOHHOCTEN.

- HGHTCHLHOCTHBIﬁ. OpraHmauI/m ACATCIIBHOCTU B O6H.[€M KOHTCKCTC 06p330BaTeJ'IBHOFO

nporecca.

- HCHHOCTHBIﬁ. OpFaHI/ISaHI/IH Pa3sBUTHA MW BOCIIMTAHHUA Ha OCHOBC O6I.I.[C“I€J'IOB€‘I€CKI/IX

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

- KowmmnerentHocTHbIM. @OpMUPOBaHHE T'OTOBHOCTH  OOYYaIOIIMXCS  CAMOCTOSITEIIBLHO

JIEHCTBOBATh B XO€ pCUICHUA aKTYaJIbHBIX 3a1a4.

- CucremHbI. MeTOMOIOTHYECKOE HAMpaBICHHE, B OCHOBE KOTOPOTO JICKHT PACCMOTPEHHE
00yJaroIerocss Kak I[eIOCTHOTO MHOXECTBA DJIEMCHTOB M3 OTHOIICHHWH M Pa3IMYHBIX CBSA3EH

MCKAY HUMHU.

- Huanornyeckuii. Opranusanus mnpouecca ¢ y4€ToM NpUHIHUIA Uanora, CyobeKT-CyObeKTHBIX

OTHOIIIEHU.

- IIpoGnemusbiii. @®opmMHpOBaHUE MPOrPAMMbBI C TO3ULIHUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
IpeJICTaBICHUs €€ CTPYKTYpbl KaK CHUCTEMbI MOJIPOrpaMM IO 00pa30BaTeIbHBIM OONACTAM U

JACTCKHUM BUJaM OCATCIBHOCTH, CHOCOGCTBYIOH_[I/IM LECJICBBIM OPUCHTUPAM PA3BUTHA.

- Kyneryponornyeckuii. Opranu3zanus npoiiecca ¢ yu€ToM MOTEHIMaNa KyJabTypocooOpa3HOTro

COJCPpIKAaHNA JOIIKOJIBbHOI'O O6p330BaHI/I${.

1.2. TInanupyemble pe3yibTaThl OCBOEHHUS OOYYarOIIMMHUCS OCHOBHOH 00pa3zoBaTeIbHOMN
porpaMMbl  OCHOBHOTO 001Iero o0OpazoBaHus (00s13aTeIbHO TPOBEPHUTH pa3OHMEHHE TIO0

JIMYHOCTHBIM, ITPECAMETHBIM U T. I[.)



1.2.1. OOume 110I0KEHUSA

[Iporpamma gaér oOy4arommcsi BO3MOKHOCTb IMOTPY3UThCS BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (TeoMH(OPMAIMOHHBIX)  TexHojorui.  [Iporpamma  3HaKOMHUT
00y4aromuxcst ¢ TeOMH(POPMAITMOHHBIMU CHCTEMaMH U C Pa3IMYHBIMU BHJIAMH T'€OJaHHBIX,
MO3BOJISIET TMOJYYUTHh Oa30BbIe KOMIIETEHIMH IO COOpY JaHHBIX M OCBOMTH IEPBUYHBIC
HaBBIKU Pa0OTHI ¢ JaHHBIMU. [loTydeHHbIE KOMIIETEHIIMH U 3HAHUS MO3BOJISAT 00yUatomuMcs
MPUMEHUTh MX TOYTH B JIFOOOM HaIlpaBJIEHUH COBPEMEHHOIr0 pbIHKA. OCBOMB Mporpammy,
oOyyaromuecsi CMOTYT BbIOpaTh HambOoliee HMHTEPECHYIO [UIi HHUX TEXHOJOTHYECKYIO

HaIpPaBJIEHHOCTb, KOTOPOH OHM OyIyT 00ydaTbcs B paMKax yriyOJa&éHHOro MOIYJIS.

[Tporpamma 3arparuBaeTr Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JAHHBIMU, «OpHeHTHpOBaHKE Ha MECTHOCTH», «OCHOBBI dororpaduny,
«CamocrosTenbHblil  cO0p naHHBIX», «3D-monenupoBaHue MECTHOCTM M OOBEKTOB
mMecTtHOCTHY, «I'eonHdopmanmonnslie cucremsl (I'MC)», «Busyanusauus u npencTaBlieHUe

PE3YyIbTAaTOB».

B ocHoBe paszpaboTaHHOW TpOrpaMmbl JISKUT METONUYECKH WHCTPYMEHTApU
denepanbHoro ThiOTOpa bbeicTpoBa AHTOHa FOpheBuua «CeTh MAETCKHX TEXHOIAPKOB

“KBanropuym”. BBOIHBII MOZYIb.

[IporpamMa OpHEHTHUpOBaHa Ha JOINOJHUTEIbHOE O00pa3oBaHHE OO0YyYarOLIUXCS

HIKOJIbHOT0 Bo3pacta 8-11 kmacca.
MakcumanbHOE KOJIMYECTBO O0YJArOIINXCsl B Tpymne — 15 yenoBexk.
1.2.2. CrpyKTypa NIaHUpyEeMBIX pe3yJIbTaTOB

[[nanupyeMbie pe3yabTaThl OMHUPAIOTCS HA BEAYIIWE II€JIEBbIE YCTAHOBKH, OTPAKAIOIIHE
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaXXKJOM H3y4yaeMoOl MporpaMMbl B pPa3BUTHE JUYHOCTH,

00y4aroImuxcst, UX CH0COOHOCTEH.
B cTpyKType miiaHupyeMbIX pe3yabTaTOB BBIACISIIOTCS CIEAYIOIIUE TPYIIIbI:

1. JluuHOoCTHBIE pe3yabTaThl OCBOEHHS OCHOBHOM  00pa3oBaTENIbHON  MpPOrpaMMbl

MMpEaAcCTaBJICHLI B COOTBETCTBHUU C l"py1'[1'10171 JIMYHOCTHBIX PE3YJIbTATOB.

2. MeramnpeaMeTHble pPe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHOM MPOTrpaMMBI

MPEJICTaBJICHBI B COOTBETCTBHH C MOATPYNIaMH YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA.

3. IlpenmerHble pe3ynbTaTbl OCBOCHHS OCHOBHOW  00pa30BaTENbHOW  MPOrpamMMbl

NPEJCTaBJICHbI B COOTBETCTBUU C TPYIIAaMH PE3yJIbTaTOB y4eOHOro MpeaMeTa.



1.2.3. JINYHOCTHBIE pE3yIbTAThI
IIpoecpammmusie mpebosanus K yposHI0 60CNUMAHHOCIU (TUYHOCTIHbIE Pe3YIbMambl):

— copMHEpOBaHHOCTH BHYTPEHHEW MO3HMIIMH OOYYArOMIETOCs, 3MOIMOHAIBHO-TIOIOKUTEIIBHOE

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

— C(l)OpMHpOBaHHOCTI) CaMOOILICHKH, BKJII0O4Yass OCO3HAaHHEC CBOHX BO3MOKHOCTEH B YUCHHU,
CIIOCOOHOCTH AACKBATHO CYAWUTh O IPHUYMHAX CBOCIro ycnexa/Heycnexa B Y4YCHHH, YMCHHUC

BUJCTH CBOU JOCTOMHCTBA U HCAOCTATKH, YBAXKATDH cebs u BCPHUTH B YCIICX;
— C(bOpMI/IpOBaHHOCTB MOTHUBALINHU K yqe6H0171 ACATCIIBHOCTH,

— B3HAaHWE MOPAIbHBIX HOPM ¥ CPOPMHUPOBAHHOCTH MOPAITBHO-ITUYCCKUX CYKICHUH,
CIIOCOOHOCTh K PEILICHUI0 MOPAIBHBIX MPOOJIEM HAa OCHOBE KOOPJIWHALMU DPA3JIHYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OIIEHKE CBOMX MOCTYIKOB M JACUCTBUN IPYrHX JIOJACH C TOUKU 3pEHUS

COOJIOICHHSI/HAPYILIEHUSI MOPATIbHONH HOPMBIL.
IIpoecpammusie mpeboanus K ypo8HIO pa36UmMusL:

— c(hOpMUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHHUE BHJIETh O0BEM B TIJIOCKUX

npeaMeTax;
— yMeHue o0pabaTheIBaTh U CUCTEMATU3UPOBATH OONBIIIOE KOJTUYECTBO HHPOPMAIIHH;

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

MPOAYKTA;
— c(OpMUPOBAHHOCTh YCUAYUBOCTH, MHOT033Ja4HOCTH;

- C(I)OpMI/IpOBaHHOCTB CaMOCTOATCIIBHOI'O IOJAX0Aa K BBIINIOJIHCHHUIO Pa3JIMYHBIX 3ada4, YMCHUC

paboTaTh B KOMaHJie, YMEHUE NMPABUIBHO JEJIErMpoBaTh 3a4a4u.
1.2.4. MertanpenMeTHbIE pE3yJIbTAThI

['eorpadus

BoinyckHUK HayuuTCS:

. BBIOMpAaTh  WCTOYHWKKA  Teorpaduueckoit  mHpopMammm  (kapTorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHUIEO- U (POTOM300paKEHUS, KOMIBIOTEPHBIE 0a3bl JaHHBIX),

AZICKBATHBIC PCIIACMBIM 3aJa4YaM;



. OPHUEHTHPOBAThCS B HMCTOYHHKAX Teorpaduyeckoil mHpopManuu (kapTorpadpudeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BUJIECO- U (POTOM300paKEeHUS, KOMIBIOTEPHbIE 0a3bl IAaHHBIX):
HaXoIUuTh U HU3BJICKAThb H€O6XOI[I/IMyIO I/IH(bOpMaL[I/IIO; OIIPCACIIATE U CPABHUBATH KAYCCTBCHHBIC
U KOJIMYECTBCHHBIC MMOKA3aTeH, XapaKTePU3YIIIUe reorpaduveckue OOBEKThI, MPOIECChl U
SIBJICHHS, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpad@MuecKuM KapTam pa3HOTO COJACPKaHUS H
APpyrum HCTOYHHKAM, BBISABJIISITH HCAOCTAKOIIY1O, B3aUMOJOIIOJIHAIOIIYHO I/I/ HIIN
MIPOTUBOPEUNBYIO reorpaduueckyo HHPOPMAIUIO, MPEACTABICHHYIO B OJTHOM MM HECKOJIbKUX

HCTOYHHUKAX,

. OpEACTaBIsATh B pasnUYHbIX (opmax (B BHAE KapThl, TaOmuIpbl, rpaduka,
reorpaMueckoro OnucaHus) reorpauyeckyro MH(OpMaIUIO, HEOOXOIUMYIO sl pELICHUS

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

. IPUBOJIUTH IPUMEPHl MPAKTUYECKOTO MCIONb30BaHUS Teorpauyeckux 3HaHUM B

Ppa3InYHbIX o0acTsax JACATCIIBHOCTH.

Maremaruka

CratucTrka u Teopus BEpOSTHOCTEHN

BbInyCKHUK Hay4YUTCS:

. MIPEACTABIISITE JAHHBIC B BUJIE TaOJIHII, TUAarpamMm;

. YUTaTh WH(HOPMAIIHIO, TPEICTABICHHYIO B BUC TaOIUIIbI, TUATPAMMBL.

B noBcenHeBHOM KU3HU U TPU U3YUYEHUH IPYTUX MPEIMETOB BBIITYCKHUK CMOYXKET:

. U3BIIEKATh, WHTEPIIPETUPOBATh U MPEOOPa30BBIBATH WH(GOPMAIIMIO, TIPEICTABICHHYIO B
Ta0NMIaX U Ha JUarpaMMax, OTPaXKarollyl CBOWCTBA U XapaKTEPUCTUKH PEATHHBIX MTPOILIECCOB U

SIBJICHUH.
Harnsannas reomerpus
['eomerpuueckue Gurypsl

BbInmyckHHUK Hay4uHuTCA:
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. OIepUpOBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: (Urypa, TOUKA, OTPE3OK, MpsAMas, Jyd,
JIOMaHasi, yroJjl, MHOrOyI'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJpaT,
OKPY)KHOCTh M KpPYT, NMPSMOYTOJBHBIA Mapajuienenumesn, Kyo, map. M3o0paxkaTrs u3zydaemble

Gburypbl OT pykd U ¢ IOMOILBIO TUHEHKU U LIUPKYIIA.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB BBIITYCKHUK CMOKET:

. pelaTh IPaKTHYECKUE 3aJa4i C IPUMEHEHUEM MPOCTEUIITNX CBONCTB UTyYD.
W3mepeHus v BbIYMCIECHUS
BblnyckHUK Hay4uuTCS:

® BBIIIOJIHATL U3MCPCHUC IJIMH, paCCTOHHHﬁ, BCJIMYUH YIJIOB C IMOMOLIIBXO MHCTPYMCHTOB

JUIA I/ISMepeHI/Iﬁ JAJIVH U YTJIOB.

duzuka
BbIITyCKHUK HAy4UTCA:

. coOmoaTh IpaBuia OE30MaCHOCTH M OXpaHbl Tpyda Npu pabore ¢ yd4eOHBIM H

1a00paTOPHBIM 000PYIOBaHHUEM;

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

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

® HCIOJI30BATh IIPHU BBLIITOJHCHUU y‘le6HBIX 3ala4 HAYYHO-TIOMYJIIPHYIO JIUTCPATYpy O

(1)I/ISI/I‘~I€CKI/IX SABJICHUAX, CIIPABOYHEIC MaTC€pUalibl, pECYPCbl HHTCPHETA.

HNudpopmaruka
BolnyckHUK Hay4uuTCS:

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

ec MpCACTABJIICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX,

. NPUBOJIUTH TMpPUMEPHl MHGOPMAIMOHHBIX IPOLECCOB (MPOLIECCOB, CBSI3aHHBIX C

XpaHeHueM, npeoOpa3zoBaHUEM U Nepeladyeil JaHHBIX) B )KUBOM MPUPOJE U TEXHHUKE;

. knaccuguimponatsd cperctsa MKT B cOOTBETCTBUM C KPYTrOM BBIIIOIHAEMBIX 33/1a4.
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MatemaTtuyeckrue 0CHOBbI UH(POPMATUKI
BbIyCKHHUK MOTYyYUT BO3MOKHOCTD:

® IMO3HAKOMUTBCA C IMPUMCPAMH MATCMATUYCCKHUX MOIICHCIZ n  HUCIIOJIB30BAHNCM
KOMITBIOTCPOB IMPU UX aHAJINU3C; IMIOHATH CXOACTBA U pa3JINYNA MCKIAY MaTeMaTHU4EeCKOMH MOACIIBIO
00BEKTa M €ro HaTypHOﬁ MOZCIIBIO, MCKIY MaTeMaTHYeCKOM MOACIBIO 00BEKTa/SIBIIEHUS U

CJIOBECHBIM OITMCaHUCM.

Hcrnonbs30BaHKue NPOTPaMMHBIX CHCTEM U CEPBHUCOB
BhInycKHUMK Hay4YuTCSA:
. KJaccu(puIupoBarth (Haiiibl 0 TUIY ¥ HHBIM ITapaMeTpam;

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

yIAIATh, apXUBUPOBATH, «PACTIAKOBHIBATHY apXHUBHEIE (Daiiib).

BBIHYCKHI/IK OBJIAZACCT (KaK pe3yiabTaT NPUMCHCHUS ITPOTrPAMMHBIX CUCTEM U HHTCPHET-CCPBUCOB

B JIaHHOM Kypce U BO BCEM 00pa30BaTeIbHOM IPOIIECCe):

® HaBBIKaMU pa6OTI>I C KOMIILIOTEPOM; 3HAHHUAMU, YMCHUSAMH U HaBbIKAMH, JOCTATOYHBIMU
JUIA pa6OTBI C pa3JIMYHbIMU BUJAMH HNPOTrPAMMHBIX CUCTEM H HMHTCPHCT-CCPBUCOB (Q)aﬁHOBBIC
MCHCKCPBI, TECKCTOBBIC PCHAAKTOPLI, SJICKTPOHHLIC Ta6J'II/II_[I>I, 6pay3ep51, IIOHUCKOBBLIC CUCTCMBI,
CJIOBapu, 3JICKTPOHHEBIC BHIII/IKJ'IOHGI[I/II/I); YMCHHUEM OIUCHIBATH pa60Ty OTUX CUCTEM U CECPBHCOB

C MCIMOJIb30BaHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTHH;

. pasnn4YHbBIME (hOpMaMH TPEICTABICHUS JaHHBIX (TaOJHMIBI, AUAarpaMMbl, TpaQUKU U T.
1.);
® MMO3HAKOMUTCA C HNpOrpaMMHBIMU CpCACTBAMU JIA paGOTLI C ayauoBU3YyaJIbHbBIMU

JAHHBIMU U COOTBETCTBYIOIUM MOHATUHHBIM aIlapaToM.
BbIMyCKHUK TOTYYUT BO3MOXKHOCTH (B JAHHOM Kypce U MHOU y4eOHO! AeATeNbHOCTH):

° IMPAKTUKOBATHECA B HCIOJB30BAHHMKW OCHOBHBIX BHAOB MPHKIAAHOTO IIPOIrpaMMHOIO

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

® MMO3HAKOMHUTHCSA C MNPUMCPaAMH HUCIIOJIB30BaHUA MATCMATUYCCKOIO MOJCIHMPOBAHUA B

COBPEMEHHOM MUDE;
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® IMO3HAKOMMTHECSA C ITOCTAHOBKOM BOIIpoCa O TOM, HACKOJBKO AOCTOBCpHA IIOJYUYCHHAasd
I/IH(I)OpMaL[I/ISI, MNOAKPCIUVICHA JIM OHa JOKa3aTC/IbCTBAMH IMOMJIMHHOCTH (anMep: HaJIM4Hue
SHCKTpOHHOfI HOI[HI/ICI/I); MMO3HAKOMHUTHCS ¢ BO3BMOKHBIMU IMOAXOAAMH K OLICHKE JOCTOBCPHOCTHU

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

® IMOJIYYUTHh IMPECACTABIICHHUA O pO6OTI/IBI/IpOBaHHBIX YCTPOﬁCTBaX Hn UX HCIIOJIB30BAHHMHM Ha

MMPOU3BOACTBC U B HAYUYHBIX UCCIICAOBAHUAX.

Texuomorus

PeByJ'IBTaTBI, 3as1BJICHHBIC O6pa30BaT€HLHOﬁ nporpaMMoﬁ «TexHonorus» 1o OmoKaM

COZICPIKAHHUS

CDOpMI/IpOBaHI/Ie TEXHOJIOTHYECKON KYJIbTYPbl H IIPOCKTHO-TCXHOJIOTHYCCKOTO MBbIIJICHUA

o0y4aromuxcs

BrinmyckHuK Haydures:

. CJIeI0BAaTh TEXHOJIOTHH, B TOM YHUCJIE B MPOIECCE M3TOTOBJICHUS] CYOBEKTHBHO HOBOTO
MPOAYKTA;
. OLICHUBATh YCJIOBUS NPUMEHHMOCTH TEXHOJOTMHA, B TOM YHCIE€ C TMO3ULMUHI

3KOJIOrMYEeCKON 3alUINEHHOCTH,

M MMPOrHO3UPOBATH 110 HW3BECTHOM TEXHOJIOTHMH BBIXOOBI (XapaKTepI/ICTI/IKI/I HpOIIYKTa) B
3aBUCHUMOCTH OT HU3MCHCHHA BXO,HOB/HapaMCTpOB/pCCprOB, MMPOBEPATHL IIPOTHO3bI OIIBITHO-
SKCIICPUMCHTAJIbHBIM HYTéM, B TOM UYHUCJIC CaMOCTOATCIBHO INIAHUPYS TaKoro poaa

AKCIIEPUMEHTHI;

. B 3aBHCHUMOCTH OT CHUTYyallMM ONTHMHU3UPOBATh 0a30Bbl€ TEXHOJOTWU (3aTPaTHOCTh —
KayecTBO), MPOBOJUTH aHAINW3 AaJbTEPHATUBHBIX PECYPCOB, COEOUHATH B €AMHBIN IUIaH
HECKOJIbKO TEXHOJOruil 0e3 UuX BHUIAOM3MEHEHHUs [UIsl TMOJY4YeHHS CII0KHOCOCTaBHOTO

MaTCpraJIbHOTO UJIN HH(bOpMaLII/IOHHOFO IMMPOAYKTA,
° MMPOBOAUTD OLICHKY U UCHBITAHHUEC MMOJTYYCHHOT'O ITPOAYKTA,
® MMpOBOAUTDH aHaJlInu3 HOTpGGHOCTGﬁ B T€EX HWJIHM  HHBIX MaTCpHaJIbHBIX Ui

MH(OPMALIMOHHBIX MTPOYKTAX;
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. OTNKCHIBATh TEXHOJIOTUYECKOE PEIICHHE C MOMOIIbI0 TEKCTa, PUCYHKOB, TpaduyecKoro

U300paKeHUs;

® AHAJIU3UPOBATHE BO3MOKHBIC TEXHOJIOTHYCCKUEC PCUICHUA, ONIPEACIIATh UX JOCTOMHCTBA U

HEOOCTAaTKU B KOHTCKCTC 3aZ[aHHOI7I CUTyalluu,

. MPOBOAMUTh M aHAJIM3UPOBATH Pa3padOTKy W/WIIM PeaTu3aldio MPUKIAJIHBIX MPOEKTOB,
MPEeIoJIararomX:
. ONpeJIeJICHUE XapaKTEPUCTHUK W pa3padOTKy MAaTepUaIbHOTO IMPOJYKTa, BKIKOYAs €ro

MoJIeJpoBaHUE B UWHGOPMAlMOHHONW cpene (KOHCTPYKTOpE), BCTpaWBaHHE CO3JAHHOTO

I/IH(1)OpMaI_II/IOHHOFO IIpOAYKTa B 3aJIaHHYTO O6OJ'IO‘IKy,

. U3rOTOBJICHHE WH()OPMAIMOHHOTO TPOIYKTAa IO 3aJaHHOMY QJITOPUTMY B 3aJIaHHOU
000J104KE;
. NPOBOAWTh W AHAIH3UPOBATH Pa3paldOTKy W/WIM pEATH3AIHMI0 TEXHOJIOTHYCCKUX

IMPOCKTOB, IMMPCAITOJararomux:

— ONTUMHU3ALMIO  33JaHHOTO0  croco0a  (TEXHOJOTHMU) TMOJy4YeHHUs TpeOyroIerocs

MaTepUaIbHOro MPOIYKTa (IIOCIE €ero MPUMEHEHHSI B COOCTBEHHOM MPAKTUKE),

— pa3paboTKy (KOMOMHHpOBaHHE, W3MEHEHHE IMapaMeTpoB U TpeOOBaHUI K pecypcam)

TEXHOJIOTHU IMOJIYYCHHA MATCPHAIIBHOTO U I/IH(l)OpMaIH/IOHHOFO npoaykra € 3aJaHHbBIMHA

CBOMCTBaMH;
. MPOBOJUTh WM AHAIM3UPOBATh  pa3pabOTKy W/WIM  peain3aliio  MPOEKTOB,
MpeaIoIaratommx:

— IUIaHupoBaHue (pa3paboTKy) MaTepHajJbHOrO MPOAYKTa B COOTBETCTBUHM C 3ajadei

CcOOCTBEHHOM JIeATEIbHOCTH (BKIIIOUasi MOJIEIMPOBaHUE U pa3pabOTKy JOKYMEHTAIUN),

— IJIaHUPOBAHUEC (pa3pa60TI<y) MaTCprUaAJIbHOTO IPOAYKTa Ha OCHOBC CaMOCTOATCIIBHO

HpOBC,Z[éHHBIX HCCJIeI0BaHUM HOTpC6I/ITCJ'IBCKI/IX HHTCPCCOB.

BI)IHYCKHI/IK MOJIYYHUT BO3BMOKXKHOCTb HAYYUTHCS:

. BBISIBISITH W (OPMYJIMpPOBaTh MpoOiIeMy, TpeOYIOIIyI0 TEXHOJIOTHYECKOro
peleHus;
. MOIU(PHUIIMPOBATH HAMEIOIIUECS MPOIYKTEI B COOTBETCTBUU c

CUTYyaIlMei/3aKka30M/IOTPEOHOCThIO/3a/1auell  JACSITEIPHOCTY W B COOTBETCTBHHM C  HX

XapaKTepUCTHUKAMU pa3pabaThiBaTh TEXHOJIOTHUIO HA OCHOBE 0a30BOW TEXHOJIOTHH;
14



® TEXHOJIOTU3UPOBATH CBOH OIIBIT, MPEACTABJIATH Ha OCHOBE PETPOCICKTUBHOI'O
aHajiu3a " yHI/I(bI/IKaI_[I/II/I ACATCIIBHOCTH OIMMCAHUC B BHUAC MHCTPYKIHUU WA TEXHOJIOTHYSCKOM

KapThl.
1.2.5. IlpenmeTHble pe3yabTaThl
IIpoepammmusie mpebosanus Kk 3HAHUAM (Pe3yabmamyvl Meopemuieckoli NOO20MosKU):

. npaBuia 0e30MacHOi padoThI € 3JIEKTPOHHO-BBIYMCIUTEIBHBIME MAaIlMHAMH MU

CpeAcTBaMu /sl cOOpa MPOCTPAHCTBEHHBIX JIaHHBIX;

° OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JAHHBIX]
. COCTaBHbBIE YACTH COBPEMEHHBIX T€OMH()OPMAIIMOHHBIX CEPBHUCOB;
. npodeccuoHaIbHOE POrpaMMHOE obecrieueHue TUTSt 00paboTKu

MMPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBBI M IPUHIIUIIBI @3POCHEMKH;

. OCHOBBI M TPHHIMIBI pabOThl TIOOATBHBIX HABUTAIIMOHHBIX CITYTHHKOBBIX
cuctem (THCC);

. Ope/CTaBjCHHEe W BHU3yalu3allds  MPOCTPAHCTBEHHBIX  JAaHHBIX IS

Heroq)eCCI/IOHaJ'IBHBIX HOHLSOB&TGH@P’I;

. npuHIunel 3D-MoaenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpauuecKux CEepBUCOB;
. MPEJCTABICHUE U BU3yalW3alHUs MPOCTPAHCTBEHHBIX  JAHHBIX A

Henpo(heCcCUOHATBHBIX TOJIb30BaTENCH;
. nermuGpUpOBaHNE KOCMUIECKUX U300PKECHUIM;

. OCHOBBI KapTorpaduu.

HpOZpaMMHble mpe606anz K YMEHUAM U HABbLIKAM (pesyﬂbmambl npaxmuquKoﬁ

NnO02OMOBKU):

. CaMOCTOSITENIFHO pEIIaTh TOCTABICHHYIO 3ajady, aHAIM3UPYSd M ToJ0upas

MaTepHuallbl U CPEACTBA IS €€ PEILICHHUS;
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® CO3aaBaTb U paCCUUTBIBATH MOJIETHRIN ITIIaH JIA OECIUIOTHOIO JIETATEJILHOIO

arnrmnapara;

. oOpabaTeiBaTh ~ a’pOChEMKY M  MOJy4aThb TOYHBIE OpPTO(OTOMIAHB U

ABTOMATU3WPOBAHHBIC TpéXMepHBIC MOACIN MCCTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3aIUIIaTh COOCTBEHHBIEC MPOCKTHI;

. BBITIOJIHSITH OLIU(POBKY;

. BBITIOJIHSITH IPOCTPAHCTBEHHBIN aHAIH3;

. CO3/1aBaTh KapThl;

. CO3/1aBaTh MPOCTEHIIHE reorpaduuecKue KapThl Pa3IMYHOTO COJICPIKAHUS;

. MOJICTTMPOBATh reorpapuiecKre 0ObEKTHI U SBJIICHUS;

. MPUBOAUTH NMPUMEPHI MMPAKTUYECKOTO HCITOIb30BaHUS IreorpaduuecKux 3HaHUN B

Ppa3INIHbIX obnacTIx JACATCIIBHOCTH.

1.3. Cucrema OLEHKHM OOCTHXKEHHUS IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOM

00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs
Buael koHTpOINIS:

- IPOMEKYTOUYHBIM KOHTPOJIb, IPOBOJAUMBINA BO BpEMsI 3aHATHUH;
- UTOTOBBIA KOHTPOJIb, TPOBOIUMBIN TTOCIIE 3aBEPIICHHS BCEH yueOHOM MpOrpaMMBl.
DopMBbI IPOBEPKHU PE3YIBTATOB:

- HaOroieHre 32 00y4JaroIIMMUCS B TIpOIiecce paboThI;

- UTPHI,

- UHIUBUAYATbHBIC ¥ KOJUICKTUBHBIC TBOPUYECKUE PAOOTHI;

- Oecepl ¢ 00YJAIOMUMUCS U UX POJTUTEISIMHU.

®opMbl IO/IBEICHHS UTOTOB:

- BBITIOJTHEHUE MPAKTUYECKUX paboT;

- TSCTHI;
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- QaHKETHI,

Y4eOHO-TeMaTHUYeCKOE IJIAHUPOBAHUE:

Ne | Paznen nporpaMmsel yueOHOTO Kypca KomuuectBo
n/m 4acoB
1 3nakomcTBO. TexHumka Oe3omacHocTH. BBomnHoe 3anstne («MeHss | 2

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

Keiic 3HakoMuT 00yyarommxcsi ¢ pa3HOBHIHOCTSMH JaHHBIX. Pernas
3a/ady Keiica, 00yJaromuecs MpoXoIsiT CICIYIOIINe TEMATUKU: KapTh
U OCHOBBI HX (OPMHPOBAHMS, HW3YYCHHE YCJIOBHBIX 3HAKOB H
MPUHIIMIIOB WX OTOOpaXEHHS Ha KapTe, CHUCTEMbl KOOpPJIWHAT H
MPOEKIIUIA KapT, WX OCHOBHBIC XapaKTEPUCTUKH H BO3MOKHOCTH
NPUMEHEHHUs, MacmTad u Jp. BCIIOMOTATEIbHBIE WHCTPYMEHTHI
(hopMHUPOBaHUSI KAPTHI.

Keiic 2: «'mobanpHoe mo3unuoHupoBanue “Haiimu cebs Ha 3eMHOM
mrape’”».

HecMmotpss Ha TO, 4TO HaBHTaTOPHI W CIIOPTUBHBIC TPEKEPHI CTAIH
HEOTHEMJIEMOM YaCThK0 HAIIEH >KM3HHU, MAJIO KTO 3HAET MPUHIMI UX
pabotsl. [Ipoiinsa keiic, oOyuaromumecs y3HatoT npo ['JIOHACC/GPS
— TNpUHOUOBL  paboOThl, HCTOPHUIO, COBPEMEHHBIE CHCTEMBI,
npuMmenenue. [Ilpumenenue sorrepoB. Busyanmzanusi TEKCTOBBIX
naHHbIX Ha kapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

®ororpaduu 1 MaHOPaMBbI.

Pazmen, TOCBSIIEHHBIA WCTOPHM W TPUHIUIAM  CO3JAHHS
dotorpaduu. OOyuaronuecs MO3HAKOMSTCS C TEXHUKOW CO3JIaHUS
dotorpaduu, TO3HAKOMSITCS C BO3MOXKHOCTSIMH  TIPUMEHEHUS
dororpaduu Kak cpecTBa CO3AaHUSI YET0-In00.

OcHoBbl a3pooTochEéMkHU. [IprMeHeHre 6eCIMIOTHRIX aBUAIIMOHHBIX
cucteM B adpodorocrémke. Keiic 3.1: «/[ns yero Ha camom nerne
HY>K€H OECIUJIOTHBIN JIeTaTebHbIN anmnapar?.

OOBEMHBII KelC, KOTOPBI MO3BOJIUT 00YYarOIIUMCS OCBOUTD MOJIHYIO
TEXHOJIOTMYECKYI0  LEMOYKY, HCIONb3YEMYIO  KOMMEPYECKHMHU
KOMITAaHUSMHU. Y CTpOICTBO M MpUHUMIIEI pyHKIIMOHUpoBaHus BILJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH U MPUHIIMIIOB Mepeadu MH(opMaIuu
¢ BIIJIA, o6pabotka nanubix ¢ BITJIA.

29

Ketic 3.2: «M3MeHeHne cpeibl BOKPYT MIKOJIBD.

[Ipomomxenne keiica 3.1. OOyuwaromuecs, uMesT B  CBOEM
paclopsDKEHUM  AJIEKTPOHHYIO 3D-mozenbs 1IKOJbI, MPOAOJIKAIOT
BHOCHUTh M3MEHEHHsI B MPOAYKT C IEJbI0 OJIAarOyCTpOWCTBa paiioHa.
OOyuarommecs: TPOOJDKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MOJICJIMPOBAHUS, 3aBEPILIAsk IPOEKT.

10

HOI[FOTOBKa 3aI0UTEI ITPOCKTA.
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8 3ammura npoeKToB. 2

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

2.2.1. O01me mMoI0XKEHUA

[lporpamma  «['coMH(pOPMAIIMOHHBIE  TEXHOJOTMH»,  SBJISAACH  HEOOXOIUMBIM
KOMIIOHEHTOM 0011ero o0pa3oBaHusi BceX OOYYAIOIMIUXCS, MPEJOCTaBISET UM BO3MOXKHOCTH
IPUMEHSTh Ha NIPAKTUKE 3HAHUS OCHOB HayK. [IporpamMma siBnisieTcst (pakTUUECKU €MHCTBEHHBIM
IIKOJIbHBIM Y4EOHBIM KYPCOM, OTPKAIOIUM B CBOEM COJACPYKAHUU OOIIME MPHHIHIIBI
npeoOpasyroliell JesSTeJIbHOCTH YeIOBEKAa M BCE aCMEKThl MaTepHalbHON KyabTypbl. Kypc
HAIPAaBJICH HAa OBJAJICHUE O0YJAIOIUMHUCS HAaBBIKAMH KOHKPETHOH MpeIMEeTHO-TpeoOpa3yroei
JACATCIIbHOCTH, CO3JaHHUC HOBBIX HeHHOCTefI, 4T0, HECCOMHCHHO, COOTBCTCTBYCT HOTpe6HOCT$IM

Pa3BUTHA O6H.I€CTBa

Y4eOHO-BOCITUTATENBHBIM TPOIECC HaAmpaBiIeH Ha (OPMHPOBAHHWE W  pa3BUTHE
Pa3IUYHBIX CTOPOH 00YYAOIIMXCS, CBA3AHHBIX C peanu3alieil Kak uX COOCTBEHHbIX UHTEPECOB,
TaK U MHTEPECOB OKpyXkaromero mupa. [Ipu 3ToM rmOKOCTh MpOrpamMMbl MO3BOJISET BOBIIEYD
00y4aroIuXxcst ¢ pa3IMYHBIMU CIIOCOOHOCTSMH. bosbiioit 00BEM MPOEKTHBIX pabOT MO3BOJISIET
Yy4€CThb MHTEPECHl U OCOOEHHOCTH JMYHOCTH KaXKAO0ro OOydarolierocs. 3aHATHS OCHOBaHBI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHSX OOY4YEHMs, a TaKXKe€ CHUCTEMHO-IEATEIbHOCTHOM

MeToJIe 00yUeHUsI.

JaHHas mporpamMma mpeAnoyiaraeT BapUATUBHBIA MOAXOJ, TAK KAaK B 3aBUCHMOCTH OT
00ydJaroerocs mo3BoJII€T YBETUYUTh UM YMEHBIIUTh O0BEM TOM WIIM MHON TEMBI, B TOM YUCIIE

U CJIOKHOCTD, a TaKKC IMOPAAOK MPOBCACHUA 3aHATHH.

2.2.2. OCHOBHOE cojiepKaHHWE Yy4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHUs

Ha mnporskeHun Kypca MOporpaMMbl OOydarolluecs MO3HAKOMSTCS C pPa3IMYHbIMU
reorH(OpPMallMOHHBIMU CUCTEMAMH, Y3HAIOT, B KaKHX 00JacTsSIX NPUMEHSETCsl TeonH(pOpMaTHKa,
KAaKue 3a7a4d MOXKET pellaTh, a TAKXKE CMOI'YT CAMM IIPUMEHATH €€ B CBOCHU ITOBCEIHEBHOU
xu3HU. OOyuvaromuecss 0a30BO YCBOSAT NPUHIMII MO3UIMOHMpoBaHUs ¢ momomsio ['HCC.
VY3HaloT, Kak MOKHO OpPraHU30BaTh COOP CIYTHUKOBBIX JAHHBIX, KAK OHM MPEACTABISIIOTCA B

TEKCTOBOM BHJIE€ M KaK X MOKHO BU3yaJIU3UpPOBaTh. B pamkax mporpamMmmsl BEIOEPYT MPOEKTHOE
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HaIpaBJICHHUEC, HAy4dYaTCsa CTaBUTh 3adadd, HUCCIICA0BATH HpO6HeMaTI/II(y, IJIaHUPOBATh BCIACHUC

MPOEKTA U TPAMOTHO PACHpPEEsATh PO BHYTPU KOMaHbI.

OOyyaronuecs CMOTYT TO3HAKOMUTBCS C MCTOpPHEH TNpUMEHEHUs OEeCHMIOTHBIX
JIETaTebHBIX allllapaToB. Y3HAIOT O COBPEMEHHBIX OCCIUIOTHUKAX, CMOTYT PEUIUTh PAa3InYHbIC
3a/1a4¥ ¢ UX TIOMOIIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OCCITMIIOTHBIX
cucteMm. OOyuaroluecs: y3HaIOT, KaK CO34aéTcs MOJIETHOE 3ajaHue A OecnuinoTHUKOB. Kak
MPOU3BOAUTCS 3allyCK W JalibHeimas cbéMka ¢ nomoibio BAC. A Takke mojiydaT Takue

pe3ybTaThl ChEMKH, KaK OpTO(OTOIUIaH M TPEXMEPHBIE MOAECIIH.

OOyuaronuecss  yriy0arcss B TEXHOJIOTMIO  OOpabOTKM — TE€OJaHHBIX  IYyTEM
aBTOMATU3UPOBAHHOTO MOJICJIMPOBAHUST OOBEKTOB MeCTHOCTH. (CaMOCTOSITEIbHO CMOTYT

BBITIOJIHUTHh ChEMKY MECTHOCTH T10 NoJIETHOMY 3aaanuto. Coznanyt 3D-monenu.

OOyuaromiyecs 03HaKOMATCS C pa3IMYHbIMU YCTPOHCTBAMU NPOTOTUIIMPOBAHUS. Y 3HAIOT
o0muye OpUHLUIBI PabOThl YCTPOMCTB, cepbl UX NPUMEHEHUS U MPOIYKTHI JAEATEIbHOCTH
JMAHHBIX ycTpoiicTB. OOydaromyecs HaydaTtcs TOTOBHTH 3D-Mozenu Ui MedaTH C MOMOIIBIO
OKCHOPTa JaHHBIX. J[OMOJMHAT MOJAENHM IO JaHHBIM a’dpo(OTOCHEMKH C IMOMOIIBIO PYYHOTO

MOZACIINPOBAHUA. HpI/IMCHHT yCTpOP’ICTBa AJIL TIPOTOTUTIMPOBAHUA IJI II€YaTH 3aJlaHHA.

OOyyaromuecs U3ydaT OCHOBBI B OAroToBKe npe3zeHTanuu. Cozganyt e€. [loarorossres

K OpCACTaBJICHUIO PCATTM30BAHHOI'O ITPOTOTHUIIA. HpeHCTanlT €To, 3aluiias MmpoeKT.

3.2. Cuctema yciaoBui peajin3alliid OCHOBHOM 00111€00pa30BaTeIbHOM MpOrpaMMbl

3.2.1. Omnucanue KaJpoBBIX YCIOBHI pealn3allid OCHOBHOM 00Opa3oBaTeIbHOM MIpOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (ONMUCAHNE KOMIIETSHITUH HACTaBHUKA)

HacraBauk nporpammsl «I eonHpopmaTiKa» paboTaeT Ha CThIKE CaMbIX aKTyaJbHbIX 3HAHUH 110
HaIIPaBJICHUIO T€ONPOCTPAHCTBEHHBIX TEXHOJOTMM, a TAaK)K€ I€HEPUPYET HOBBIE NOAXOABI U
pelIeHus, BOIIOMAs UX B pealbHble MPOEKThl. HacTaBHUK SBISETCA rPaMOTHBIM CIELUATUCTOM
B 00J71aCTH T€OMH(POPMALIMOHHBIX CUCTEM, CIEIHUT 3a HOBOCTSMHU CBOEH OTpaciii, U3y4aeT HOBbIE
texHosoruu. O0nagaeT HaBbIKaMH MPOEKTHOM JIeATENbHOCTH, BHEIPSIs €€ MPUHIIMITBI B IIPOLece

00yJeHUsI.

HacraBHuk B paBHOW cTeneHW O0JaJaeT Kak CHUCTEMHOCTBIO MBINUICHHS, TaK U JAyXOM
TBOpYECTBAa; MOOWJIEH, yMeeT paboTaTh B KOMaH/E, KPUTHUYECKH MBICIUTh, aHAJIU3UPOBATh U

000011aTh OTBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTh 3aJaud U pelaTh UX, a Takke padoTaTth B
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YCIIOBUSX HEONpPeAeNEHHOCTH U B paMKaX NMPOEKTHOW mapaaurmbl. [lomMmuMo 3TOro, HacTaBHHUK

o0jasaeT ne1arornueckon Xxapu3Mon.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NPOrpPaMMbl Y4eOHOT0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqa101u1/1ecx IMO3HAKOMATCA C pa3IMYHBIMH  COBPCMCHHBIMU FCOI/IH(i)OpMaHI/IOHHI)IMI/I
CHCTCMaMU. YBHaIOT, B KaKMX 00JacTax IIPUMCEHSACTCA FeOI/IH(bopMaTI/IKa, KaKHC 3aJa4 MOXKCET

pemarth, a TAk)Ke Kak 00yJaromuecss MOTyT CaMH MTPUMEHSTH €€ B CBOCH MOBCETHEBHON KU3HU.
2) ¥Ypok padorsi ¢ TJTIOHACC.

OOGyuaromuecst 60a30B0 YCBOAT MPUHIMUII TTo3uniMoHrupoBanus ¢ nomomibio 'HCC. Y3nator, kak
MOYKHO OpTaHM30BaTh COOpP CITyTHUKOBBIX JAHHBIX, KAK OHU MPEICTABISIOTCS B TEKCTOBOM BHUJIC

¥ KaK X MOXXHO BU3YaJM3HPOBATh.
3) BbIGop NPOEKTHOr0 HANMPAaBJIeHHs U pacnpeaeleHne poJieii.

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccnenoBanue mpoOieMaTuKH.

IInanupoBanue npoekra. Pacripenenenue poseu.
4) YcTpoiicTBO M NpUMeHeHHe 6eCIUIOTHUKOB.

OOyyaromuecs no3HakomsTcst ¢ ucropuei npuMmenenuss bAC. Y3nator o coBpemensubix BAC,
KAaKye 3aJa4d MOXHO peIlaTb ¢ HMX IOMOLIBI. Y3HAIOT TaKXKe OCHOBHOE YCTPONCTBO

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

OO6yyaromuecs y3HaroT, Kak co3faércs nonérHoe 3ananue Uit BAC. Kak npousBoauTces 3amyck
U JanbHeimas cbéMka ¢ nomouipro bBAC. A Taxkke Kakue pe3ynbTaTbl MOXKHO IOJTYYUTh U KaK

9TO cAenaTh (MoJIy4eHne OpTOPOTOIIIaHA U TPEXMEPHOU MOJIETIH ).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHI 00pad0oTKH reo aHHbIX.
ABTOMaTH3MPOBAHHOE MOJAETHUPOBaHNE 00BEKTOB MECTHOCTH ¢ TToMOIIbi0 Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochEMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 110 TIOJETHOMY 33/IaHUIO.
8) OO0pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanue 3D-monenei.

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

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

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

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

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

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

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

HPEICTABICHUIO PEaTn30BaHHOTO MIPOTOTHUIIA.
14) 3anmTa NpoeKToB.

HpeI[CTaBJ'IeHI/Ie PCATIN30BAHHOIO ITPOTOTHUIIA.

23



4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bcero
Ne ni/m Pasnensl mporpaMmmel yaueOHOTO Kypca 4acoB
1 | 3nakomcrBo. Texnuka 6e3onacHocTu. BBoHoe 3aHsATHE 2
(«Mensiss 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. Bektopnble nanHbIe Ha kKapTax. 3HakoMcTBO ¢ Be6-I'MC. 2
L[BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKuMu OHJIaH-CEepBUCAMHU.
2.3. Cser u uBert. Ponb nBera Ha kapte. Kak 3actaBuTh 1IBET 1
paboTtatb Ha ce0s?
2.4. Co3zanue u myoJMKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «'1o6anbHOe mo3unuonnpoBanue “Haviau cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsbl 1100aIEHOTO MTO3UIIMOHUPOBAHUSI. 2
3.2. | TlpumeHeHUe CITyTHUKOB JUIS MTO3UIIMOHHPOBAHUSI. 2
4 | ®doTorpadguu u naHOpPaMbI.
Hcropus ¢pororpaduu. @otorpadus kak crnocod n3ydeHus 1
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 2
4.2. Ka4eCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne chepudeckux manopam. OCHOBHBIC TIOHSTHS. 2
Heobxonumoe obopynoBanue. TexHUKa ChEMKU
cepruecKkux naHopam pa3IndHol anmapaTypoi (Kamepbl
cMapT¢OHOB Oe3 MITAaTHUBOB, IIU(PPOBBIE PoTOANTAPATHI CO
MTaTUBAMU U T. ]1.).
4.4, Coznmanne ceprudeckux nmanopam. CIimBKa MogydeHHbBIX 4
dororpaduii. Koppekuus u peryuis naHopam.
5 [ OcnoBsl a3podorocbémiu. [Ipumenenune BAC
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero Ha camom jaeJie
HYKeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).
51. doTorpamMmeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUD. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO
MOCTPOEHHUS 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.
becimiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U
5.4. MIPUMEHEHHUE JPOHA.
55. Texandeckue ocooennoctu bITJIA.
5.6. [MunotupoBanue BITJIA.
Hcnonp3oBanre 6€CUIOTHUKA ISl ChEMKH MECTHOCTH.
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei.
58. Crioco0bl pe1akTHPOBAHUS TPEXMEPHBIX MOJICICH.
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOHUCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
Ddusnueckre 1 XUMUUECKHE CBOMCTBA IUIacTUKa 11t 3D-
510. | npunTepa. IleyaTs TPEXMEPHOM MOJENH IIKOJIBI.
Keiic 3.2: «A3MeHeHne cpeabl BOKPYT IIKOJIbI».
6.1. Pa6ora B [1O anst pyqHOTO TPEXMEPHOTO MOJICTHPOBAHHS
— SketchUp nnm aHanoruaaom.
6.2. DKcnopTupoBaHUe TPEXMEPHBIX ¢aitnos. [IpoexkTupoBanue
CcOOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue
TPEXMEPHON BEIIECTBEHHON MOJIEIH.
7 IToaroToBKa 3aIIUTHI IPOEKTA.
8 3anura MpoeKTOB.
3axnmounTtenbHoe 3aHaTue. [loaBeieHre nToroB paboThI.
9 [Tnansr mo qopaboTKe.
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Keiicbl, Bxogawme
B Nporpammy

KpaTtkoe coaep:kaHue

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

Kelic 3HaKOMUT 0ByyYatoLmMxca ¢ Ppa3sHOBUAHOCTAMM AaHHbIX. Pewas
3aja4y Keica, obyvaroLmeca NPoxXoaAT CAeAyIOLLME TEMATUKI: KapTbl U
OCHOBbI MX POPMUPOBAHMA; N3YYEHME YCIOBHbIX 3HAKOB U NMPUHLMMOB UX
OTOOpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHUA; MacLUTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMMPOBAHUS KapTbl.

Keitc 2. TnobanbHoe
no3nuMoHnpoBaHue «Hangm
cebs Ha 3eMHOM LLape».

HecmoTpa Ha TO, YTO HaBUTATOPbI U CNOPTUBHbIE TPEKEPbI CTaAN
HEOTbEM/IEMOM YaCTbtO HALLEM KU3HWU, MAN0 KTO 3HAET MPUHLMM UX
paboTbl. Mpoiiana Kelic, obyyarowmecs ysHatot npo INMTOHACC/GPS —
NpPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMBI, MPUMEHEHMUE.
MpumeHeHWe norrepoB. Busyannsauma TeKCTOBbIX JaHHbIX HA KapTe.
Co3paHue KapTbl MHTEHCUBHOCTY.

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

Keiic 3.2. UameHeHMe cpeabl
BOKPYT LUKOJIbI.

O6bEMHDIN KeWc, KOTOPbIN NO3BOANT 06YHaOWMUMCA OCBOUTb MOHYHO
TEXHO/IOTMYECKYIO LLeNOYKY, UCMO/Ib3YEMYI0 KOMMEPYECKMMMU
KOMMaHUAMMW. YCTPOICTBO U NpUHLMMbI GYHKUMOHUPOBaHUA BMNNA,
OcHoBbI GpOTO- N BUAEOCHEMKN U NPUHLMNOB Nepeaadm UHbopmauum ¢
BMNJ1A, 06paboTka gaHHbIx ¢ BMJIA.

MpoaonxeHue Keica 3.1. Obyyatolmecs, mea B CBOEM PACMOPAKEHUN
371eKTPOHHY0 3D-MoAesb LWKOJIbl, TPOAO/IKAKT BHOCUTb USMEHEHUSA B
NPOAYKT C Lenbto 6naroycTpoiicTea paiioHa. Obyyatowmecs NpoaonKaoT
COBepLUEHCTBOBATb CBOWM HaBblk 3D-M04eNMPOBaHUA, 3aBepPLUAs MNPOEKT.
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4.2.5. VnadopMariMoOHHO-METOAMYECKUE YCIOBUS peaM3allid OCHOBHOW 00pa3oBaTEIbHOM

IpOTrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus (CIMIMCOK BHEUIHUX METOJl. MAaTEPUAIOB) (CCHUIKU

Ha JIOTl. MaTepUajbl — MPOMUCHIBAEM B Keiicax)

10.

1.

12.

Cnucok MCTOYHUKOB JINTEPATYPHI:
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MUUTI'AuK, 2006. — 35 c.
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cnenuanbHoctn «Kaprorpapus u reomndopmatukay / E.JO. baesa — M.: m3n.
MUUT AuK, 2014. — 48 c.

Makapenko, A.A. YueOHoe mocoOue 1o KypCOBOMY MPOEKTHPOBAHHMIO IO KYpPCY
«O6mereorpadguueckue kKaptel» / A.A. Makapenko, B.C. Mouceea, A.JlL
CremanueHko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNT'AuK,
2014. — 55 c.
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KocunoB, A.J. Teopus u mnpaktuka u1uppoBoil 00pabOTKH H300paKEHUH.
JIMCTaHIIMOHHOE 30HIMPOBAaHUWE M Treorpaguueckue HH(YOPMAIMOHHBIE CHCTEMBI.
VYuebnoe nocodue / A.I'. Kocunos, N.K. JIypse nox pea. A.M.bepasiara — M.: u3n.
Hayunsiit mup, 2003. — 168 c.

PaguonokanuoHHble  cUCTEMBl  BO3AYIIHOM  pa3BeAKH,  JAemuppUpoBaHUE
paauoIOKaIIMOHHBIX n300pakenuii / moxa pen. llkomsHoro JILA. — u3n. BBUA um.
npod. H.E. XKyxkosckoro, 2008. — 530 c.

Kuenxko, FO.I1. OCHOBBI KOCMHUYECKOTO PUPOAOBEACHH: YueOHUK a1 By30B / FO.I1.
Kuenko — M.: u3a. Kaprreonenrp — I'eonesusaar, 1999. — 285 c.

WBanos, H.M. bamnmuctuka ¥ HaBUranus KOCMHUYECKHX alllapaToB: YYEOHMK s
BY30B — 2-¢ u3J., nepepad. u gomn. / H.M.MBanos, JI.H. JIsicenko — M.: m3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Merogudeckoe moco0ue MO Kypcy «IKOJIOTHYECKOe
kaprorpadupoBanue» (;1abopatopusie padotsl) / T.B. Bepemakona, 1.E. Kypbartosa
— M.: u3n. MUNT'AuK, 2012. — 29 c.

HBanos, A.I'. MeToandeckue yka3aHHUs O BBITIOJHEHHIO JTAOOPATOPHBIX PadbOT 1O
muctumuHe «lludposas kaprorpadusi». [nst ctyneHToB 3 Kypca MO HaIpaBJICHUIO
nonrotoBku «Kaprorpadus u reounpopmaruka» / A.I'. Usanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. Armac kaprorpaduyeckux NpPOECKIMHA Ha KpYNHbIE PETHOHBI
Poccuiickoit @enepanun: yaeOHo-HarmsagHoe uznanue / A.I'. Banos, ['.1. 3arpe6un
— M.: u3n. MUUT'AuK, 2012. — 19 c.
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13. Tleremun, A. 3D-moxenupoBanue B SketchUp 2015 — OT mpocToro K CII0XKHOMY.
Camoyuutens / A. Ilerenun — u3n. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

14. BeictpoB, A.JO. IlpumeHenne TeOMH()OPMAIIMOHHBIX TEXHOJOTUH B
JIOTIOJTHATEIPHOM IIKOJHHOM OO0pa3oBaHuu. B cOopHUKe: DKONOrHs. DKOHOMHKA.
Nudopmaruka / A.YO. beictpos, [.C. JIyonun, C.C. I'pyznes, M.B. Anapees, 1.0O.
Hpeira, @.B. IlIkypos, }0.B. KonocoB — Pocrtos-Ha-Jlony, 2016. — C. 42-47.

15. GISGeo — http://gisgeo.org/.

16. TUC-Accoumarnuu — http://gisa.ru/.

17. GIS-Lab — http://gis-lab.info/.

18. [Topran BHE3EMHBIX 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.1O. I'eokBanTyM TynkuT. MeTonnueckuit
uHcTpyMeHTapuil HactaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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