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I. IlosicHuTEIBLHASA 3aICKA

AKTYaJlbHOCTB: CETOAHS T€OMH()OPMALMOHHBIE TEXHOJOTMU CTaIH HEOTHEMJIEMOH YacThiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEJIOBEK IOJIb3yeTCs HABUTALIMOHHBIMU CEPBHCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOIECTBEHHOTO TPAHCHOPTA M MHOTHMH JIPYTUMHU
CEpBHCAMH, CBA3AHHBIMU C KapTaMU. JTU TEXHOJIOTUU UCIOJb3YIOTCS B COBEPIIEHHO PA3IIMYHBIX
cdepax, HauMHAs OT PEarupPOBAHUS MPU YPE3BHIYANHBIX CUTYAIMSIX U 3aKAaHUYNBAs MAPKETUHTOM.
Kypc «['eoundopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMUPOBATh y OOYyYaIOIIUXCS
YCTOHYMBYIO CBSI3b MEXy MH()OPMALIMOHHBIM U TEXHOJOTUYECKUM HAIMpPaBICHUSIMH Ha OCHOBE
peasbHBIX MPOCTPAHCTBEHHBIX MaHHBIX, TAKUX KaK a’pooTochEMKa, KOCMHUECKass ChEMKa,
BEKTOpPHBIE KapThl M Ap. DTO MO3BOJIUT OOYJAIOIIUMCS MOJYYUTh 3HAHUS MO MCIIOJIb30BAaHUIO
reorH(OpPMAIIMOHHBIX HMHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JaHHBIX JJIs TOHUMaHUA U
M3YYEHUS OCHOB YCTPOMCTBA OKPYXKAIOLIEr0 MHpa U NPUPOIHBIX siBieHUU. OOyuaroniuecs
CMOTYT peaJ30BbIBaTh KOMAaHIHbIE IPOEKThI B c(epe MCCICAOBAaHUS OKPYKAIOUIEro MHpa,
HA4aTh KUCIIOJIb30BATh B MIOBCEHEBHOW KU3HU HAaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX HAa MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

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

Knaccudukanusi nporpaMmbl: TEXHUYECKas.

HanpasiienHocTs,  o0pa3oBaTe/ibHOW  mporpamMmbl:  oOpa3oBarelbHas  MporpaMma
«['eonHpOpMAIIMIOHHBIE TEXHOJOTUWY» SABISIETCS 0O0Ie00pa30BaTeIbHON MIPOrPaMMOM  TI0

npeaMeTHoOU oonactu «TexHomorusy.
DOYyHKIMOHAJIBbHOE MPeIHA3HAYEeHH e POrPaMMBbI: ITPOEKTHAS.

®opma OpraHu3alyu: rpynnosas.

AKTYaJIbHOCTD M OTJINYHMTE/IbHbIE 0COOEHHOCTH NIPOrPaMMBbI



HoBuszna mporpammbl 3akiIfo4aeTcss B CO3JaHUM YHUKAIBHOW 00pa3oBaTebHOW Cpempl,
dbopMupyIOIIEH MPOSKTHOE MBIIUICHHE 00YJAIOIIUXCS 33 CUET TPAHCISIIINK POSKTHOTO Criocoda

JeSITEIbHOCTH B PAMKAX PEIIEHUS] KOHKPETHBIX MPOOIEMHBIX CUTYallUi.

AKTYyaJIbHOCTB MPOTpaMMbl 00YCJIOBJICHA TeM, YTO paboTa HaJ 3a/ladyaMu B paMKax MPOEKTHOU
NeSITebHOCTH (DOPMUPYET HOBBIN THUII OTHOLICHUSI B PaMKaxX CHUCTEMbI «IIpUpOAa — OOLIECTBO
— YEJOBEK — TEXHOJIOTUM», ONpPEAEISIOIUN 00s3aTeIbHOCTh IKOJOTHUECKOW HOPMHUPOBKH
P OpraHMU3aluu JHO00M AEATENIBHOCTH, YTO SBJIAETCS IEPBbIM IIAroM K (OpMHUPOBAHUIO

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

[Iporpamma mpenmnosaraetr GopMUpOBaHUE y OOYYArOMIMXCS MPEACTaBICHUN O TEHACHLHUAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBINM TeXHO-MPOMBIIITICHHBINA YK HE MOKET OBITh MOJIOKEH
B popmar oOmiecTBa pa3BUTHS TOJHKO HA OCHOBAHWW HOBU3HBI (DM3MYECKUX MPHHIIUIIOB, HOBBIX
TEXHUYECKUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS HA MOCTUHIYCTPUAIBLHOM 3Tare
pa3BUTHUS COLIMYyMA, a UIesl Pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYACT B ce0s TEHIEHIUIO K
OOpETeHHI0 COHAIPABJICHHOCTH AHTPOIOICHHBIX (DAKTOPOB, 3aKOHOB pa3BUTHUS OUOCHEpPHl U

KYJIBTYPHOT'O Pa3BUTHSI.

[legarornyeckas 11e1€COO00Pa3HOCTh 3TOM MPOrpaMMBI 3aKIIOYAeTCs B TOM, YTO OHA SIBISETCS
LEJIOCTHOW M HEMPEepPhIBHOW B TE€UEHHUE BCEro Mpolecca 00y4eHUs U MO3BOJISIET 00ydaromemMycs
miar 3a IaroM packphiBaTh B ce0C TBOPUYECKHE BO3MOXKHOCTH W CaMOPCAU30BHIBATHCS B
COBpEMEHHOM Mupe. B mporecce u3ydeHus OKpyKarollero Mupa oOydaroulyecsl IMoJiydaT

JOITIOJIHUTCIIbHOC O6pa30BaHI/Ie B 001acTu I/IH(i)OpMaTI/IKI/I, reorpa(I)I/H/I, MaTEMAaTUuKH U (1)I/I3I/IKI/I.

OTAnYUTENBHON 0COOCHHOCTHIO JAHHOUW MPOTPAMMBI OT YK€ CYIIECTBYIOIINX 00pa3oBaTEIbHBIX
mporpamMMm  ABJISIETCST €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYYArONIUXCS B TMPOEKTHOM
nesaTenbHOCTH coBpeMeHHbIMM MeroaukamMu TPU3 u SCRUM ¢ nomomipio COBpPEMEHHBIX

TEXHOJIOTHI 1 000pyI0BaHUS.

MeTOIlbI, HUCMOJb3yEMbIC HA 3AHATUAX:

— npakTudeckue (ynpaxHeHus, 3a/1aun);
— cJIOBeCHbIE (pacckas, 6ecesia, MHCTPYKTaX, YTCHHE CIIPAaBOYHOM JINTEPATYpPhl);
— HarJsIHbIe (JIEMOHCTpAIU MYJIbTUMETUHHBIX TPe3eHTalM, poTorpadun);

- npoOsieMHbIe (METOABl MPOOJIEMHOTO H3JO0XKEHHS) — OOyJarommMmces AaéTcs 4acTh
TOTOBOT'O 3HAHUS;



- IBPUCTHUECKUE (YaCTHUYHO-TIOMCKOBBIE) — OOYyYalOMIMUMCS TMPeroCTaBisieTcss Ooblias
BO3MOXKHOCTh BBIOOpa BapHaHTOB;

— Ucclie10BaTeIbCKUe — 00y4aroIIUecs: CaMu OTKPBIBAIOT U UCCIIEAYIOT 3HAHHUS;

— WITIOCTPATUBHO-00bSCHUTEIIbHBIE;

— PENPONYKTUBHEIE,

— KOHKpPEeTHble M  aOCTpaKkTHble, CHHTE3 M aHaJIW3, CpaBHEHHE, O000OILICHHE,
abcTparupoBaHue, KiIacCU(pUKalMs, CcHCTeMaTh3alus, T. €. METOJAbl KaK MBICIUTENIbHbIC
olrepauuy;

- HWHAYKTUBHELIC, ICAYKTHBHBIC.

1.1.1. Ienn wm 3amaun peanu3aluyd OCHOBHOM 00pa3oBaTEbHOM IMPOrpaMMbl

OCHOBHOT0 00111eT0 00pa30BaHMs

I_[e.m,: BOBJICUCHHC 06y11a10u11/1xc;1 B IPOCKTHYIO ACATCIBbHOCTD, pa3pa60TKa HAay4YHO-

HCCICA0BATCIIbCKUX N MHXXKCHCPHBIX ITPOCKTOB.

3agauu:

obyuarowue:

. npuoOpeTeHue u yriryoJieHnue 3HaHU OCHOB TPOSKTUPOBAHMS M YITPABJICHUS TPOCKTAMU;
. 03HAaKOMJIEHHE C METOAaMU U IpUéMaMu cOopa U aHanu3a UH(pOpMaInH;

. oOydeHre MPOBEIEHUI0 MCCIEIOBaHUM, MTPE3ECHTAIIMN U MEXIPEIMETHON MO3UITMOHHON
KOMMYHUKAaIUH;

. oOydeHune paboTe Ha CeNMATU3UPOBAHHOM 000pPYI0BaHUH U B IPOTPAMMHBIX Cpelax;

. 3HAKOMCTBO C  XapJ-KOMIETCHUUSAMU (TeOMH(POPMAIIMOHHBIMH), TO3BOJSIONIUMU

MNPUMCHATE TCOPETUUCCKUE 3HAHUA Ha IMPAKTUKE B COOTBETCTBHU C COBPEMCHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTHUH.
passusaiowjue:.

® (I)OpMI/IpOBaHI/IC HHTCPECAa K OCHOBaM H306pCTaTCHBCKOﬁ ACATCIIBHOCTH,



. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEaTUBHOTO MBIIIICHUS;

. npuoOpeTeHue onbiTa Ucnoiab3oBanus TPU3 npu popmMupoBannnu cOOCTBEHHBIX MU U
pEUICHUI;
. dbopMUpOBaHUE TIOHMMAHUS TMPSMOM M OOpaTHOW CBSI3U TIPOEKTA U CpPEIbl €ro

pcaiursanuun, 3aJI0)KCHUEC OCHOB COHH&HBHOﬁ H 3KOJIOTHYECKOM OTBECTCTBECHHOCTH,
® Pa3BUTHUC I'COIMPOCTPAHCTBCHHOI'O MBIIIJICHUS

® Pa3BUTHEC Coq)T'KOMHeTeHHHﬁ, HCO6XO,Z[I/IMBIX JIIA YCHGMHOﬁ pa6OTBI BHC 3aBHCHMOCTH

0T BBIOpaHHOM TIpodeccuu.

80CNUMAMENbHDLE:.
. dbopMHUpOBaHKE MPOEKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBILIUICHUS;
. dbopMupOBaHHE MHPOBO33PEHUS 10 KOMIUIEKCHOM OIIEHKE OKpYKaIoIIEero MHUpa,

HaHpaBJIeHHOI\/JI Ha €10 IMMO3UTHBHOC U3MCHCHUC,

® BOCIIUTaHUE COOCTBEHHOH nmo3unguu 10 OTHOHICHUI K JCATCIBHOCTH H YMCHUC

COIIOCTAaBIIATH €€ ¢ APYIruMHA NMO3ULUAMHU B KOHCTPYKTUBHOM JJUAJIOTEC;

. BOCIIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

1.1.2. [TpuHIMOBl ¥ MOAXOABl K (OPMHUPOBAHHUIO 00Pa30BATENBHOM MPOrpamMMBbI

OCHOBHOT'0 00111ero 00pa3oBaHus
[Tporpamma peanuzyercs:

- B HETIPEPHIBHO-00pa30BaTENbHON JeSATEIbHOCTH, COBMECTHOM JAESITETbHOCTH, OCYIIECTBISEMOM
B XOJ€ PEKUMHBIX MOMEHTOB, TIJe¢ OOYyYalolUiCS OCBaMBaeT, 3aKpeIUIsieT U ampoOupyeT

MOJIYYCHHBIC YMCHU A,

- B CaMOCTOSITEJIbHOM JIeATENbHOCTH OO0ydJarommxcs, riae oOydaroluiics MOKET BBIOpaTh
JEeSTeNIbHOCTh 110 HWHTEepecaM, B3auMOJIEHCTBOBaTh CO CBEPCTHUKAMH Ha pPaBHOINPABHBIX

no3unu—ax, peaTb HpO6HCMHBIC CUTyalluu " 1p.,

- BO B3aIMOJECHCTBHUYU C CEMbBSIMMU JIETEMN.



[Iporpamma MOKET KOPPEKTUPOBATHCS B CBSI3M C U3MEHEHUSIMU:
- HOPMaTUBHO-TIPABOBOM 0a3bl IOMIKOJILHOTO 00pa30BaHUs;

- BUJIOBOU CTPYKTYpPHI TPYIIII,

- 00pa30BaTENBHOTO 3aMpoca POAUTENCH.

[Toaxomp! K GOPMUPOBAHUIO TTPOTPAMMBI:

- JInuHocTHO-OpUeHTHpOBaHHBIA. Opranuzanus 00pa30BaTEIBHOTO IMpolecca ¢ Y4EToM
rJIaBHOTO Kputepus 3(h(pekTHBHOCTH 00yUaIoMerocss — €ro JMYHOCTH. MeXaHu3M — CO3/1aHue
YCIOBUI U pa3BUTHUSA JIMYHOCTH HA OCHOBE H3YUYCHHUs CIIOCOOHOCTEH OOY4YaroIIerocs, ero

HHTEPECCOB, CKJIOHHOCTEH.

- JesrenbHocTHBI. OpraHuzanusi JESTENBHOCTH B O00IEM KOHTEKCTE 00pa3oBaTENIbHOTO

nporuecca.

- llennoctHsiif. OpraHuzanust pa3BUTUS W BOCHUTAHUS HA OCHOBE OOIICUETIOBEUYECKUX

HeHHOCTef/'I, a TaK¥KC 3TUYCCKUX, HPAaBCTBCHHBIX U T. 1.

- KomMIieTeHTHOCTHBIHN. CDOpMI/IpOBaHI/IC T'OTOBHOCTHU 06y11a}0m1/1xc51 CaMOCTOATCIBHO

IlGﬁCTBOB&TB B XOJI€ pCUICHM aKTYyaJIbHBIX 3a/1a4.

- CHCTEeMHBIH. MeTo0JI0THYeCKOE HaIIpaBJICHUEC, B OCHOBC KOTOPOI'0 JIC)KUT PACCMOTPCHUC
06yqa101uer0051 KaK IIEJOCTHOTO MHOXECTBa 3JIEMEHTOB W3 OTHOIICHUH U Pa3JIMIHBIX CBsA3EH

MCKIAY HUMU.

- nanornyeckuii. Opranuzamnus mnpoiecca ¢ y4ToM MpHHLUIA JUajIora, CyObeKT-CyObeKTHBIX

OTHOIIEHUM.

- IlpoGnemuslii. PopmMHpoBaHHE MNPOrpaMMbl C MO3MIMHA KOMIUIEKCHOTO M MOJYJIBHOTO
IpeJCTaBiIeHNsl €€ CTPYKTYphl KaK CHCTEMbI MOANPOrpaMM IO 00pa30BaTEIbHBIM O0JIACTSIM U

JCTCKUM BUJaM OCATCIBbHOCTH, CHOCO6CTBy1—OIHI/IM LECJICBBIM OPUCHTUPAM Pa3BUTHA.

- Kynbryponornueckuii. Opranusanus mpoiecca ¢ y4éToM HOTEHIMaIa KyIbTypocooOpa3HOro

COJACPpKaHNA JOIIKOJIBHOI'O 06p3.30BaHI/I}I.



1.2. Ilmanupyembie pe3yiabTaThl OCBOSHHUS OOYYalOIMMHCS OCHOBHOH 0Opa3oBaTeabHOM
IporpaMMbl OCHOBHOT'O 00111ero oOpa3oBaHus (005S3aT€IbHO MPOBEPHUTH pa3OMEHHE IO

JTUYHOCTHBIM, TIPEMETHBIM H T. 1.)
1.2.1. OOuue 110JI0KEHUS

[Tporpamma maér oOy4aromMMCs BO3MOXXKHOCTb MOTPY3UTHCSI BO BCE MHOTOO0Opasue
OPOCTPAHCTBEHHBIX  (TeoMH(pOpMAIMOHHBIX)  TexHosoruil.  IlporpamMma  3HaKOMHUT
o0yyJaroImuxcst ¢ TeOMH(pOPMAIMOHHBIMU CUCTEMAaMM U C Pa3IMYHBIMU BHJIAMH I'€OJJaHHBIX,
IO3BOJISIET IMOJy4YUTh Oa30Bble KOMIIETEHIMM IO cOOpY JaHHBIX U OCBOUTH IEPBUYHBIE
HaBbIKHU pa60TbI C JaHHBbIMU. HOJIY‘-ICHHBI@ KOMIICTCHIIMHU U 3HAHUA I103BOJIAT 06y‘{aIOH_II/IMCSI
IPUMEHUTh MX MOYTH B JIFOOOM HaIpaBJIEHUU COBPEMEHHOI'O pbIHKA. OCBOMB IpOrpammy,
oOyyarolmuecsi CMOTYT BbIOpaThb HambOoyiee HMHTEPECHYIO Ul HHUX TEXHOJOTHYECKYIO

HaIpaBJIEHHOCTh, KOTOPON OHU OyIyT 00y4yaThbCs B PaMKax yriayOJIEHHOIO MOYJISL.

[Iporpamma 3arparmBaeT Takue TeMbl, Kak: «OCHOBBI pabOTBHI C MPOCTPAHCTBEHHBIMU
JAHHBIMU», «OpHueHTHpOBaHNE Ha MECTHOCTHU, «OCHOBBI dororpaduny,
«CamocTrosTenbHbll  cOOp JaHHBIX», <«3D-mMozenupoBaHME MECTHOCTH U OOBEKTOB
MecTHOCTH», «['eonnpopmannonnsie cuctemsl (I'MC)», «Busyanuzauus u npeacraBieHue

PE3yJIbTaTOB.

B ocHoBe pa3zpaboTaHHONW TPOrpaMMbl JISKUT METOIUYECKUA WHCTPYMEHTapUid
denepanbHoro ThioTOpa brictpoBa AHTOHa IOpbeBnua «CeTh NETCKUX TEXHOIMAPKOB

“KBanropuym”. BBOIHBII MOZYIIb.

1.2.2. Crpykrypa miIaHUPYEMBIX Pe3yJIbTaTOB

IInanupyeMble pe3ysbTaTbl ONMPAIOTCS HA BEAYLIME LEJIEBbIE YCTAHOBKH, OTPAXKAOIIKE
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaKJIOM H3ydaeMOM IPOrpaMMbl B pa3BUTHE JINYHOCTH,

00y4aromuxcsi, UX ClOCOOHOCTEH.
B cTpyKkType miaHupyeMbIX pe3yabTaTOB BBIACISIIOTCS CIEAYIONIUE TPYIIIbI:

1. JIuyHOCTHBIE pe3yabTaTbl OCBOGHHS OCHOBHOW  00pa3oBaTeNbHOM  MpOrpaMMmbl

MMpEaACTaBJICHBI B COOTBETCTBHUU C T‘pyHHOﬁ JIMYHOCTHBIX PE3YJIbTATOB.

2. MeramnpeaMeTHble pe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTebHOW MpPOTrpaMMBI

MpEACTaBJICHBI B COOTBCTCTBHUU C ITIOATPYIIIIAMHU YHUBCPCAJIBHBIX y‘Ie6HBIX JIeNCTBUI.



3. IlpeameTHble pe3ynbTaThl OCBOSHHUS OCHOBHOM 00pa3oBaTeNbHONW  MPOrpaMMBbl

NPE/CTaBJICHbI B COOTBETCTBUHU C TPYIIIaMH Pe3yJIbTaTOB y4eOHOro MpeaMeTa.

1.2.3. JInyHOCTHBIE PE3YABTATHI
IIpoepammmusie mpebosanus K ypoHio 0CHUMAHHOCMU (TUYHOCMHbIE Pe3YIbIMAmbl).

— C(l)OpMHpOBaHHOCTB BHYTpeHHCfI IIO3NIIHUH o6yqa}01ueroc;1, OMOIMOHAJIBHO-TIOJIOXKUTCIIBHOC

OTHOIICHUC 06yqafomer00}1 K IIKOJIC, OPUCHTAUA HAa ITIO3HAHUE HOBOT'O,
— OpUCHTAaUHWA HA O6p33€H MOBCACHUS «XOPOUICTI0 YUCHUKAY,

— ¢(hOpMUPOBAHHOCTh CaMOOLIEHKH, BKJIIOYAs OCO3HAHHWE CBOMX BO3MOXKHOCTEH B YYEHHH,
CHOCOOHOCTH aJICKBAaTHO CYAWTh O IMPHYMHAX CBOETO YCIeXa/Heycnexa B YYCHHHU; YMEHHE

BUJIETh CBOU JJOCTOMHCTBA U HEJIOCTAaTKU, YBaXKaTh CEOsI 1 BEPUTH B YCIIEX;
— c(OPMUPOBAHHOCTh MOTUBAITUY K YI4COHOH JEATEIHHOCTH;

— 3HaHME MOpAJIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPATbHO-3TUYECKUX CYKICHUH,
CHOCOOHOCTh K PELICHUI0 MOPAlbHBIX MPOOJIEM HAa OCHOBE KOOPAMHAIMM PA3JIMYHBIX TOUYEK
3peHus, CHOCOOHOCTh K OI[EHKE CBOMX IMOCTYNKOB M JEHCTBHUI APYrux J0Jed ¢ TOYKU 3pEHUs

coOII0ICHMSI/HapyILIEHUsI MOPAIbHON HOPMBI.
Ilpoecpammmusie mpebosanus K yposHIO pa3eumusi:

— c(hOpMUPOBAHHOCTHh MPOCTPAHCTBEHHOTO MBIIIICHUS, YMEHUE BHUJETh O0BEM B IUIOCKHX

peaMeTax;
— yMeHue o0palaThIBaTh U CUCTEMATU3UPOBAThH OOJIBIIIOE KOJIMYECTBO MHPOPMALINH;

- Cq)OpMHpOBaHHOCTb KpCaTHUBHOTO MBINUJICHUA, IMOHUMAaHHUC IMPUHOUIIOB CO3OaHUA HOBOI'O

MIPOJIYKTA;
— c(popMHUPOBAHHOCTh YCUIYMBOCTH, MHOT'033/JaYHOCTH;

- C(l)OpMHpOBaHHOCTB CaMOCTOATCIIBHOTO IMOAXO0Ja K BBIIMOJIHCHUIO PA3JIMYHBIX 3a/ad, YMCHHUC

pa6OTaTL B KOMaHJC, YMCHHC IIPABUJIIBHO ACJIICTUPOBATH 3a/1a4u.

1.2.4. MeranpeameTHble pe3yabTaThl



['eorpadus
BhImycCKHUK Hay4UTCS:

. BBIOMpAaTh  HMCTOYHUKM  reorpaduyeckoii  umHpopmamuu  (kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHIEO- U (HOTOM300paKEeHUs, KOMIBIOTEpHbIE 0a3bl JAHHBIX),

AZICKBATHBIC PCIIACMbIM 3aJa4aM;

. OpPUEHTHPOBAThCSI B UCTOYHUKAX Treorpaduyeckoil mHpopmauuu (kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BUICO- U (POTOM300pakEHUS, KOMIBIOTEPHBIC 0a3bl AHHBIX):
HAXOJHUTh U M3BJIEKAaTh HEOOXOAMMYIO HH()OPMALIMIO; ONPEIENATh U CPABHUBATh KaUeCTBEHHBIC
U KOJMYECTBEHHBIC IOKA3aTeNIM, XapaKTepHU3yIoIlue reorpaduieckue OOBEKTHI, MPOLECCH U
SIBJICHUS, UX TIOJIO)KEHHE B MPOCTPAHCTBE MO reorpauyeckuM KapTaM pa3HOrO COJACpXKaHUSA U
OPYTUM  HWCTOYHUKAM;  BBIABISATH  HEJOCTAIOIIYIO,  B3aMMOJOMIOJHSIOMIYIO  W/WJH
IPOTUBOPEUYMBYIO reorpaduueckyro nH(GOpMaNnIo, MPEACTAaBICHHYIO B OJHOM MM HECKOJIBKUX

HCTOYHHKAX,

. OpeACTaBIsATh B pasnuuHbIX (Gopmax (B BHAE KapTel, TaOmumbl, rpaduka,
reorpauueckoro omucaHusi) reorpaduyecKkyr0 HHPOpPMAIUIO, HEOOXOIUMYIO ISl pellleHus

y4eOHBIX U MPAKTUKO-OPUECHTHUPOBAHHBIX 33/1a4.
BBINYyCKHHUK MOTYyYUT BO3MOXXHOCTh HAYYUTHCS:
. MOJICTTMPOBATH reorpapuieckre 0ObEKTHI U SBJICHUS;

M MNPpUBOAUTE TPUMCPBI MPAKTHYCCKOI0 HCIIOJIb30BAHUA reorpa(pnqecxnx 3HaHUM B

Ppa3InYHbIX o0acTsax ACATCIIBHOCTH.

MaremaTuka

CratucTrka u Teopus BEpOSTHOCTEHN

BrinyckHuk HayuuTes:

. MIPEACTABIISITH TAHHBIC B BUJIE TAOJIHII, THAarpamMMm;

. YUTaTh WH(HOPMAIIUIO, IPEJCTABICHHYIO B BUEC TAOJIUIIbI, THATPAMMBI.

B noBcegHeBHOI )XU3HU U IIpHU U3YUCHUU APYTUX NPCAMCETOB BBIITYCKHUK CMOKCT:
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. U3BJIEKATh, UHTEPIIPETUPOBATh U MPEOOPa30BbIBaTh MHGOPMALIMIO, MPEJICTABICHHYIO B
TabJIMIIaX U HA UarpaMMax, OTPaKaIoIIyl0 CBOMCTBA U XapaKTEPUCTUKH PEaTbHBIX MPOIIECCOB U

SABJICHUM.

Harnsanas reomerpus
['eomerpuueckue Gurypbl
BrinyckHuUK HayduTes:

. OIlepUpOBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: (Urypa, TOUKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJjl, MHOTOyI'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJpaT,
OKPY)KHOCTh M KpYT, NPSMOYTOJbHBINA Mapajuienenumesn, Kyo, map. M3o0paxare u3ydaembie

(GUrypsl OT PyKH M ¢ IOMOILBIO JIMHEHKH U IUPKYJIS.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUHN JPYTUX NIPEIMETOB BBIITYCKHUK CMOXKET:

. pelaTh MpakTUYECKHEe 33aJjaud C IPUMEHEHHEM IIPOCTEHIINX CBOMCTB (uryp.
W3mepenns U BbIYHACICHUS
BhInycKHUMK Hay4uuTCA:

° BBIIIOJIHATL U3MCPCHUC IJINH, paCCTOﬂHHﬁ, BCJIMYUH YTJIOB C MOMOLIBIO MHCTPYMCHTOB

JIIA I/ISMepeHI/Iﬁ JAJIVH U YTJIOB.

duznka
BrinyckHuK HayyuTCS:

. coOuo/iaTh MpaBuja OE30MacHOCTH M OXpaHbl Tpyda IMpu paboTe C ydyeOHbIM U

1a00paTOPHBIM 000PYIOBaHHEM;

M MMOHUMATh IMPUHIHUIIBL JEeHCTBUSA MallvH, HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB, YCIOBUA

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

® HCIOJIb30BATh IIPHU BBLIIIOJHCHUU y‘-IC6HBIX 3ala4 HAYYHO-TIOMMYJIIPHYIO JIUTCPATYpy O

(I)I/I3I/I‘-ICCKI/IX SABJICHUSAX, CIPABOYHBIC MAaTCpUaJIbl, pECYPChl MHTCPHETA.

WNudopmaruka

BoimyckHUK Hay4uTCS:
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. pasznuyaTh BUILI HH(POpPMAIUU IO CII0co0aM €€ BOCIIPUSATHS YEIOBEKOM M IO Criocof0am

eé NpCACTABJICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX

. OPUBOJIUTH TMPUMEPbl HH(POPMAIIMOHHBIX MPOLECCOB (IIPOLECCOB, CBA3aHHBIX C

XpaHEHHEM, IPeoOpa3oOBaHUEM U Mepeaueii TaHHBIX ) B )KUBOM MPUPOJIE U TEXHUKE;

® KJ'IaCCI/I(bI/II_II/IPOBaTB Cpe€acTBa UKT B cooTBEeTCTBUH C KpYTOM BBIIIOJIHACMBIX 3a1a4.

MaremaTnueckue OCHOBbI HH(OPMATUKU
BbIIyCKHMK ITOJIyYUT BO3MOKHOCTD:

. MIO3HAKOMUTBCS € [pPUMEpaMU MAaTeMaTUYECKUX MOJEIEeM U  HUCIOJIb30BaHUEM
KOMIIBIOTEPOB IIPU UX aHAIM3€E; MOHATh CXOJCTBA U PA3IUYUS MEXKIY MATEMAaTUYECKON MOJIEIIbIO
00BEKTa M €ro HAaTypHOW MOJCIBI0, MEXKIY MATeMaTUYCCKOW MOJEIbI0 OOBEKTa/SBIICHUS W

CJIOBCCHBIM OIIMCAaHUECM.

Hcnonp30BaHre IPOrpaMMHBIX CHCTEM U CEPBHUCOB
Brinmyckauk Hayaurcs:
. KJ1acCU(PUIIMPOBATh (ailsibl IO TUITY U UHBIM MapaMeTpaM;

M BBITIOJIHATE OCHOBHBIC OIl€palluu C Q)aﬁﬂaMH (C03I[aBaTB, COXPAaHATh, PEAAKTUPOBATD,

yJaniTh, apXUBUPOBATH, «PACIAKOBHIBATh) ApXUBHBIE (hallIb).

BoinmyckHuK oBilazieeT (Kak pe3ynbTaT IPUMEHEHUs IPOTPAMMHBIX CUCTEM U HHTEPHET-CEPBHCOB

B JIaHHOM Kypce U BO BCEM 00pa30BaTeIbHOM IPOIIECCe):

. HaBbIKaMU paOOTHI ¢ KOMIBIOTEPOM; 3HAHUSMU, YMEHUSIMHU U HaBBIKaMH, JJOCTaTOYHBIMU
JUist paboThl C Pa3IMYHBIMM BHJIAMHU NPOTPaAMMHBIX CHCTEM U MHTEpHET-CEpBUCOB ((aiioBbie
MEHEKEphl, TEKCTOBBIE PEAAKTOPHI, SJIEKTPOHHbIE TAOJIHUIBI, Opay3epbl, TOUCKOBBIE CHCTEMBI,
CJIOBapH, JIEKTPOHHBIE SHIUKIIONEINH); YMEHHEM OINUCHIBATh pabOTy 3TUX CUCTEM U CEPBHCOB

C UCIMOJIb30BaHUEM COOTBETCTBYIOIIECH TEPMUHOJIOTUY;

. pasin4YHbBIME (hopMaMH TPEACTABICHUS JAHHBIX (TaONMIbI, AUArpamMMbl, TpaduKd U T.
1.);
b IIO3BHAKOMUTCA C HpOI‘paMMHBIMI/I Cpe,Z[CTBaMI/I JJIsL pa6OTLI C ay,Z[I/IOBI/I3yaJIBHBIMI/I

JaHHBIMHU U COOTBCTCTBYIOIIIUM MOHATUMHBIM afnrapaTom.
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BbIycKHHUK MOTYyYUT BO3MOXHOCTD (B JAaHHOM Kypce M UHOM y4eOHOIl 1eATeNbHOCTH):

® MMPAaKTUKOBATLCA B HMCIIOJIB30BAHUMU OCHOBHBIX BH/JO0B IIPUKIIAJHOTO IIPOIrpaMMHOI'O

obecrieueHus (PeaaKTOphl TEKCTOB, AIEKTPOHHBIC TAOJIUIIBI, Opay3epsl U Ip.);

® IMO3HAKOMUTHCA C MNPUMCPAMH HUCIIOJIB30BaAHUA MATCMATHUYCCKOrO MOACIUPOBAHUA B

COBPEMEHHOM MHPE;

® IMO3HAKOMHTBCS C ITIOCTAaHOBKOM BOIIpOoCa O TOM, HACKOJIBKO AOOCTOBCpHA IIOJYy4YCHHAdA
I/IH(I)OpMaLII/ISI, MNOAKPCIUVICHA JIM OHa JOKa3aTC/IbCTBAMH IMMOMJIMHHOCTH (anMep: HaJIM4uec
BHGKTpOHHOﬁ HO,Z[HI/ICI/I); IMO3HAKOMHUTBCA € BO3BMOKHBIMU IMOAXOAaMHU K OLCHKE JOCTOBCPHOCTH

uH(popManuu (mpuMep: CpaBHEHHE TaHHBIX U3 Pa3HBIX HCTOYHUKOB);
. MO3HAKOMUTHCS ¢ IpuMepamu ucnoiab3oBanus KT B coBpeMeHHOM MuUpe;

. MOJYYHUTh MPEJCTABICHUSI O POOOTU3MPOBAHHBIX YCTPOWCTBAX M MX HMCIIOJIB30BAaHUH HA

IMPOU3BOJACTBC U B HAYYHBIX UCCIICAOBAHUAX.

Texuomorus

PesynbTarbl, 3asBineHHblE 00pa3zoBaTenbHOM mporpamMMoil  «TexHonorus» 1o  Oyokam

COZICPIKAHHUS

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

0o0ydJaronmxcs

BeimyckHUK HayduTCS:

. CJIeIOBaTh TEXHOJIOTUH, B TOM YHUCIJIE B IPOLECCE U3TOTOBJIEHHUS CYOBEKTUBHO HOBOTO
IPOIYKTa,
. OLICHMBAaTh yCJOBHUS TNPUMEHUMOCTH TEXHOJOTMH, B TOM YHCIE C TO3UIHH

9KOJIOrMYEeCKOM 3alUIIEHHOCTH,

. IIPOrHO3MPOBAaTh IO WM3BECTHOW TEXHOJOTMHU BBIXOAB! (XapaKTEPUCTUKH NPOAYKTa) B
3aBHCHUMOCTH OT H3MEHEHHS BXOJOB/IIapaMeTpPOB/PECYPCOB, MPOBEPSITH IMPOTHO3bI OMBITHO-
OKCIIEPUMEHTAIBHBIM IYTEM, B TOM UHCJIE CAaMOCTOSATEIBHO IUIAHHPYS TAaKOTO poja

9KCIICPUMCHTBI;

® B 3aBUCUMOCTH OT CUTyallUW OITHUMH3UPOBATH 0a30BBIE TEXHOJIOTHU (SanaTHOCTB —

KayecTBO), MPOBOJUTH AaHAJIU3 aJbTEPHATUBHBIX PECYpPCOB, COCAUHATH B €IMHBIA IUIaH

13



HECKOJIBKO TEXHOJIOTMH 0e3 ux BUJAOU3MCHCHHA I IIOJNYYCHHUSA CIIOKHOCOCTaBHOI'O

MaTepHaIbLHOTO MJIM HH(POPMAITMOHHOTO POIYKTa;
: IIPOBOJUTB OLEHKY M UCIIBITAHUE IIOJTY4YEHHOIO IIPOYKTA;

. OPOBOAMTH aHANU3 TMOTpeOHOCTE B TEX WM HMHBIX MaTEpUaJbHBIX  WIH

MH(OPMALIMOHHBIX MTPOYKTAX;

. OIKCHIBATh TEXHOJOTMYECKOE PEIICHHE C MOMOINBI0 TEKCTa, PUCYHKOB, rpaduyeckoro
U300paKeHUs;
* AHAIIU3UPOBATHE BO3SMOKHBIC TCXHOJIOTHYCCKUC PCUICHU A, ONIPCACITIATh UX JOCTOMHCTBA U

HEOOCTAaTKU B KOHTCKCTC 3aI[aHHOfI CUTyalluu,

® MMpOBOANTL W aHAJIM3UPOBATH pa3pa60TKy H/uau pCalin3aliii0 IIPUKIIAJHBIX ITPOCKTOB,
npearojgararomux:
® OIIPCACIICHUC XaPAKTCPUCTHUK M pa3pa60TKy MaTCprUAJIbHOI'O IPOAYKTA, BKIIHOYAA €Tro

MOJIeJIMpOBaHUE B UHGOPMAIMOHHONW cpele (KOHCTPYKTOpE), BCTpAaUBAaHUE CO3/JaHHOTO

MH(OPMAaLIMOHHOIO IPOAYKTA B 33JJaHHYIO 000JI0UKY,

. U3rOTOBJICHHE WH()OPMAIMOHHOTO TPOJIYKTAa IO 3aJaHHOMY QJITOPUTMY B 3a/IaHHOU
000J104KE;
. NPOBOJUTh W AHAJIM3UPOBATH DPa3pabOTKy W/WIM pPEATHU3alUI0 TEXHOJIOTHYECKUX

IMMPOCKTOB, NMPCAIIOJIararonmx:

— ONTUMHU3AIMIO  33JIaHHOTO  crmocoba  (TEXHOJOTWH) TOJY4YeHUs  TpeOYIoIIerocs

MaTCpHUAJIbHOTO MTPOAYKTA (HOCJIC €Tro MPUMCHCHUS B COOCTBEHHOM HpaKTI/IKe),

— pa3paboTky (KOMOMHHMpOBAaHME, W3MEHEHHME MapaMeTpoB W TpeOOBaHUN K pecypcam)

TEXHOJIOTUU TMOJIYYCHHA MATCPUAIIBHOTO U HHq)OpMaIII/IOHHOFO npoaykra € 3aJaHHBIMU

CBOIMCTBaMH;
. MPOBOJIUTh W AHAIM3UPOBATh  pa3pabOTKy  W/WIM  peaiu3aliio  MPOEKTOB,
MpEeaIoIaratommx:

— IUIaHupoBaHue (pa3paboTKy) MaTepHallbHOTO MPOJYKTa B COOTBETCTBUHU C 3ajladyei

cOOCTBEHHOM JIeATENbHOCTH (BKIIIOUasi MOJIEIMPOBAaHUE U pa3pabOTKy JOKYMEHTAIIUN),

— IJIaHUPOBAHUEC (pa3pa60TKy) MaTCpUAIIbHOTO IPOAYKTAa Ha OCHOBC CaAMOCTOATCIIBHO

MPOBEAEHHBIX HCCIIEI0BaHUN OTPEOUTENHCKUX HHTEPECOB.
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BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCS:

. BBISIBJISITH W (OPMYJIUpPOBaTh MpoOieMy, TPeOYIOUIYyI0 TEXHOJIOTHYECKOIo
peLIeHus;
. MOIU(PHUIIMPOBATH HUMEIOLINECS IPOJYKTBI B COOTBETCTBUU C

CHTyaHI/Ieﬁ/ 3aKa3om/ HOTp€6HOCTBIO/ 33,[[3‘16171 JACATCIIbHOCTHU u B COOTBCTCTBUH C Hux

XapaKTECPUCTUKAMU p33pa6aTBIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30BOM TCXHOJIOTHH,

® TCXHOJIOTU3UPOBATH CBOI OIIBIT, MPCEACTABIATH HAa OCHOBC PCTPOCICKTUBHOI'O
aHallu3a U yHI/I(bI/IKaI_[I/II/I ACATCIIBHOCTH OIIMCAHUC B BHUAC HMHCTPYKIHMH WA TEXHOJIOTHYECKOH

KapThl.

1.2.5. IlpeameTtHble pe3yiabTaThl
IIpoepammmusie mpebosanus Kk 3HAHUAM (Pe3yabmamsvl MeopPemuiecKoll N0O20Mo8KU):

. npaBuia 0e30MacHON paboTHl € AJIEKTPOHHO-BBIYMCIUTEIBHBIME MAaIlMHAMH M

cpeacrBamMu Jisd c60pa IMPOCTPAHCTBCHHLIX TAHHBIX]

° OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBLIX JAHHBIX,
. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(OPMAITIOHHBIX CEPBHUCOB;
. npodeccuoHaIbHOE MPOTpaMMHOE obecrieueHue TSt 00paboTKHn

MMPOCTPAHCTBCHHBIX JAHHBIX,

. OCHOBBI M IPHHIIUIIBI @3POCHEMKH;

. OCHOBBI W TIPHUHIMIBI PAOOTHl TIOOATBHBIX HABUTAIIMOHHBIX CITYyTHUKOBBIX
cuctem (CHCC);

. Ope/CTaBICHHEe W BHU3YyalM3allds  MPOCTPAHCTBEHHBIX  JIAHHBIX IS

HEeNpo(ecCHOHATBHBIX TOJIb30BATENEH;
. npuHuMnel 3D-MonennpoBanns;

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

Henpo(heCCUOHATBHBIX TOJIH30BaTENCH;
. nemudpupoBaHre KOCMUYECKUX U300pakeHHUI;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanusi K YMeHUAM U HABLIKAM (pe3yibmamsl NpaKmuyeckou

NnO02OMOBKU):

. CaMOCTOATENIPHO pelIaTh IIOCTABJICHHYIO 3aJady, aHAIM3UPYys U Moaoupas

MaTc€pHralibl U CPEACTBA 1A eé PELICHUA,

. co3/7aBaThb M PAcCCUMUTHIBATh IMOJIETHBIM IUIAH JUIg OECHUJIOTHOTO JIETATEIbHOTO
anmapara;
. o0OpabaTpIBaTh  a’pOCBEMKY U  TOJNyY4aTh TOYHBIE OPTOQOTOIUIAHBI |

ABTOMATHU3NPOBAHHBIC TpéXMepHI)IC MOACIN MECTHOCTH,

. MoJenupoBaTh 3D-00bEKTHI;

. 3aluIaTh COOCTBEHHBIE POEKTHI;

. BBINOJIHATH OLIU(PPOBKY;

. BBITNOJIHATH IPOCTPAHCTBEHHBIN aHAIIN3;

. CO03/1aBaTh KapThl;

. cO3/1aBaTh MpocTeiine reorpapuueckue KapThl Pa3INYHOTO COAEPIKAHUS;

. MOJIEIMPOBATh reorpapuueckre 0ObEKTHI U SIBJICHUS;

. IPUBOANUTH MPUMEPHI MPAKTHUECKOTO MCIIOJIb30BaHMs IreorpapuuecKkux 3HaHUH B

Pa3INIHBIX o0macTax JACATCIIBHOCTH.

1.3. Cucrema OIEHKM JOCTHXKEHHUS IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOECHHS OCHOBHOMN

06pa3OBaTCHBHOI>'I nporpaMmMbl OCHOBHOTO 06H_[CFO 06pa3OBaHI/ISI
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Buasl koHTpOJIS:

- IPOMEXKYTOYHBIN KOHTPOJIb, IPOBOJAUMBII BO BPEMsI 3aHATHUH;
- UTOTOBBIM KOHTPOIIb, TPOBOIMMBIN TIOCIIE 3aBEPLICHHS BCEH Y4eOHON MPOrpaMMBl.
@DopMBI IPOBEPKH PE3YJIBTATOB:

- HaOJroIeHre 32 00yJaIOIIMMUCS B TIPOIECCe PabOTHI;

- UTPBI;

- UH/IMBU/yaJIbHbIE U KOJUIEKTUBHBIE TBOPYECKUE PabOTHI;

- Oecenibl ¢ 00YYAIOIIMMHUCA U UX POJUTEIISMHU.

@DopMBI IOIBEIEHUS UTOTOB:

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;

- TECTBI;

- aHKETBI;

- 3alllUTa POEKTA.

Hrorosas aTrrecranusa 06yqa}om1/1xcs1 IMPOBOAUTCA IIO peE3yjibTaTaM IHNOATIOTOBKHM MW 3alIHMTHI

IIPOCKTA.

I[J'ISI OLICHUBAaHUA JOCATCIbHOCTH O6y‘~IaIOHII/IXC$I HCIOJIB3YIOTCA HWHCTPYMCHTBI CaMO- H

B3aMMOOIICHKH.

2.2. IlpumepHble porpaMMbl yueOHbIX mpeaMeToB, KypcoB (YTII, rie kak npumep npornucaso
«Keiic 1 — 10 yacoB», mocne KpaTkoe ONHUCAHUE, YTO ITO 3a KEWC, ONHCAHUE I10YaCOBOE

BBIHOCUM YK€ B caM Keiic).

[TpumepHOe yueOHO-TeMaTHUECKOE MIIaHUPOBAHUE:
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n/n

Paznen nmporpamMmMel yueOHOTO Kypca

KonnuectBo
4acoB

3nakoMmcTBO. TexHuka Oe3omacHocTH. BBonmHoe 3ansatue («MeHss
MUDY).

Beenenne B reomHdopmanumonneie  TexHomoruu. Keiic  1:
«CoBpeMeHHbIe KapThl, 1M Kak onucare 3emuno?».

Keiic 3HakoMuT oOyyarouxcs ¢ pa3HOBUIHOCTSAMU JaHHBIX. Pemas
3ajauy Keica, 00yJaromuecs IpoXoJaT CISAYIOINE TEMATHKU: KapThl
U OCHOBbl HUX (OPMHMPOBAHUS; H3YyUEHHE YCIOBHBIX 3HAKOB MU
IPUHIUIIOB HX OTOOpaKE€HWs Ha KapTe; CUCTEMbl KOOpPAMHAT MU
IIPOEKIMHA KapT, MX OCHOBHBIC XapaKTCPUCTUKA U BO3MOKHOCTH
OpUMEHEeHHs; MacmTad ¥ Jp. BCHOMOTaTeNbHBIE HHCTPYMEHTBI
(dbopMHUpOBaHUs KapThI.

Keiic 2: «I'nmobanpHoe mo3unmonupoBanue “Haitnu ce0s Ha 3eMHOM
ape”».

HecmoTpss Ha TO, YTO HABUTATOPBI U CIIOPTUBHBIC TPEKEPHI CTaJIH
HEOTHEMJICMOHN YaCThIO HalIeW JKU3HU, MaJl0 KTO 3HAET MPHHIMUI UX
pabotsl. [Ipoiias keiic, oOyuatoummecs y3natot npo ['JIOHACC/GPS
—  TOpUHIUNBL  pabOThl, KMCTOPUIO, COBPEMEHHBIC CHCTEMBI,
npuMeHeHne. l[lpuMeHneHue morrepoB. Bmu3yanmmzaius TEKCTOBBIX
NaHHBIX HA KapTe. Co3/1anne KapThl UHTCHCUBHOCTH.

dororpapuu ¥ MaHOPaMBbl.

Pa3nen, TOCBSIIEHHBIH HUCTOPUM U TNPUHIUIAM  CO3JAHUA
¢ororpaduu. OOydqaromuecss MO3HAKOMATCS C TEXHUKOM CO3JaHMS
¢ororpaduu, MO3HAKOMATCS C  BO3MOXKHOCTSAMHU  IPUMEHEHHS
¢dororpaduu Kak cpeacTBa Co31aHUs Yero-auoo.

OcHoBbl adpodoTrochémkn. [Ipumenenne 6eCTMIIOTHRIX aBUAITMOHHBIX
cucreM B adpodotocréMmke. Keiic 3.1: «/[ns yero Ha camom nerne
HYXKEH OeCTIMIIOTHBIH JIeTaTeNbHbIN annapaT?y.

OOBEMHBII Keiic, KOTOPBIH MO3BOIUT 00YUYaAIOIIUMCS OCBOUTH MOJIHYIO
TEXHOJIOTUYECKYI0  LENOYKY, HCIOIb3YEMYH  KOMMEPYECKHMHU
KOMIAaHUSAMHU. Y CTPOICTBO M MpUHIMIIEI QyHKIMOHUpoBaHus BITJIA,
OCHOBBI (DOTO- U BUACOCHEMKHU U MPUHIUIIOB Iepeaur HHpopManuu
c BITJIA, oOpaboTka nanubix ¢ BIUIA.

27
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6 Keiic 3.2: «M3meHeHue cpeabl BOKPYT IIKOJIBI. 10
[Mpomomxenne keiica 3.1. OOywarommuecs, HuMes B CBOEM
pachopsDKEHUM  3JIEKTPOHHYI0 3D-Mozenbs IIKOJBI, IMPOJOJIKAIOT
BHOCUTH M3MEHEHUS B IMPOJIYKT C LEIbI0 OJIArOyCTpOiCTBa paiioHA.
OOyuJaromuecss MPOJOJKAIOT COBEPIICHCTBOBATH CBOM HaBBIK 3D-
MOJIETTUPOBAHUS, 3aBepIliasi IPOEKT.

7 [ToaroroBka 3amuThl IPOEKTA. )
8 3ammTa npoeKTOB. 2
9 3akirounTenbHoe 3aHATHE. [logBeieHne uToroB paboTHI. 2

2.2.1. O0mme mMoI0KEHUA

[MIporpamma  «['€OMHPOPMALMOHHBIE  TEXHOJOTHH»,  SBISIICH  HEOOXOAWMBIM
KOMITOHEHTOM 00IIero o0pa3oBaHUs BCEX OOYYAIOMIMXCS, NMPEIOCTABISET UM BO3MOXKHOCTh
NPUMEHSTHh Ha IPAKTUKE 3HAaHU OCHOB Hayk. [Iporpamma siBnsieTcs pakTudeckn eJMHCTBEHHBIM
[IKOJIHBIM Y4eOHBIM KYpCOM, OTpaXKarolIMM B CBOEM COJIEpKaHUU OOILIME TMPUHIUIIBI
npeoOpasyroliei JesTelbHOCTH 4YeJOBEeKa M BCE aCMeKThl MarepuanbHoOil KynbTypel. Kypc
HaIpaBJIEH Ha OBJaJieHuEe 00Y4alOIUMHUCS HaBbIKaMU KOHKPETHOH MpeIMeTHO-TpeoOpa3yrolei
JeSITEIbHOCTH, CO3JaHHE HOBBIX LIEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTAM
pa3BuTHs ob1ecTBa. B pamkax «TexHOIOrHM» MPOUCXOAUT 3HAKOMCTBO ¢ MUPOM Ipodeccuit u
OpHeHTalus o0ydaromuxcsd Ha paboTy B pa3iIUYHBIX cdepax OOIIECTBEHHOIO MPOU3BOCTBA.
Tem cambIM o0ecrieunBaeTCsl MPEEMCTBEHHOCTh Iiepexojia oOydarommxcs oT oOmero K

poeCCHOHATBHOMY 00Pa30BaHMIO U TPYAOBOU JEATEILHOCTH.

[Tporpamma npeamera «TexHomorus» obecneunBaeT (pOPMUPOBAaHUE Yy OOy4arOUIMXCA
TEXHOJIOTHYECKOTr0 MBIIIEeHNI. CXeMa TEXHOJOTNUYECKOI0 MBIIIIIEHUS (HOTp€6HOCTB — ICJIb —
Croco0 — pe3yabTar) MO3BOJSET Haubojiee OPraHuYHO PEelIaTh 3a/la4d YCTAHOBIICHUS CBs3eH
MEXIy 00pa30BaTENIbHBIM U YKM3HEHHBIM MPOCTPAHCTBOM, OOpa30BaTEIbHBIMU PE3YJbTaTaMH,
NOJYYEHHBIMUA TPH H3YyYEHMM Pa3IMYHBIX MPEJAMETHBIX O0JIacTei, a TakXke COOCTBEHHBIMHU
o0pa3oBaTeNbHBIMH pe3yibTaTaMy (3HAHUSAMH, YMEHHSIMH, YHUBEpCAJIbHBIMU Yy4eOHBIMU

JNEUCTBUSIMH U T. J.) W KU3HCHHBIMH 3amadamu. Kpome TOro, cxemMa TEXHOJIOTHYECKOTO
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MBIIUIEHHUS] TIO3BOJISIET BBOJAUTH B 0O0pa30BaTelbHBIA MPOLECC CHUTYallUH, AAIOIIUE OIBIT
NPUHSITHS TIPArMaTUYHBIX PENICHUH HA OCHOBE COOCTBEHHBIX OOPa30BATEIBHBIX PE3YJIHTATOB,
HAYMHASS OT peHIeHUs OBITOBBIX BOIPOCOB M 3aKaHYMBAs PEIICHUEM O HaIPABJICHUIX
POJOHKEHUST 00pa30BaHUs, MOCTPOCHUEM KAPhEPHBIX U JKU3HEHHBIX IUIaHOB. Takum oOpazom,
nporpamma  «l'eonHpopMaTHKa» MO3BOJsSET CHOPMUPOBATH Yy OOYYalOIIMXCS pecypc
MPAKTUYECKUX YMEHHH WM OMbITa, HEOOXOIUMBIX JUIS PasyMHOW OpraHM3ali COOCTBEHHOMU
JKU3HU; CO3/MaéT YCIOBHS IS DPA3BUTHS HMHUIMATUBHOCTH, H300pETaTEIHbHOCTH, THOKOCTH

MBIINIJICHUS.

Y4eOHO-BOCIIUTATENbHBIM TPOIECC HAmpaBieH Ha (OPMHPOBAHWE U  pa3BUTHE
Pas3IMYHBIX CTOPOH OOYYAIOLIMXCS, CBSI3aHHBIX C peaan3alield Kak UX COOCTBEHHBIX MHTEPECOB,
TaK U MHTEPECOB OKpyxkaromero mupa. [Ipu 3ToM ruOKoCcTh MporpamMMsl MMO3BOJISET BOBJIECYb
00y4aromuXcst ¢ Pa3IMYHBIME CIIOCOOHOCTSIMHU. BoIbIIOi 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4ecTb MHTEpPEChl 1 OCOOCHHOCTH JIMYHOCTH KaXKA0T0 O0ydaromerocs.. 3aHsATHsS OCHOBaHBI Ha
JMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHS, a TaKKe CHCTEMHO-AEATEIbHOCTHOM

METOAC O6y‘leHI/I$I.

I[aHHaH nporpamMma mnpeamnojaract BapI/IaTI/IBHHﬁ noaxoJ, TaKk KaKk B 3aBHCHUMOCTH OT
06yqa101uer0c51 IMMO3BOJILCT YBCIIMUUTD UK YMCHBIUINTD 00BEM TOH M MHOMH TEMBI, B TOM 4YUCJIC

H CJIIOKHOCTD, a4 TAKIKC ITOPAAOK ITPOBCACHUS 3aHATHH.

2.2.2. OcHOBHOE coJiepKaHKie y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O 00I1eT0 00pa30BaHuUs

Ha npotskeHnn Kypca mnporpamMMbl OOYyYarolIuecs IO3HAKOMSTCA C Pa3IU4YHBIMU
reoMH(pOPMALIMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKMX 00JIaCTSIX MpUMEHsIeTCsl TeonH(opMaTHKa,
KaKhe 3aJjaud MOXET pellaTh, a TaKKe CMOTYT CaMU INPHUMEHSTh €€ B CBOEH IOBCEIHEBHOM
#u3HU. OOyvaromuecs 0a30BO yCBOSAT MNPHUHLIMII Mo3unimoHupoBaHus ¢ nomombio ['HCC.
VY3HaloT, Kak MOKHO OpPraHM30BaTh COOP CHYTHUKOBBIX JAHHBIX, KaK OHH IPEJICTABISIOTCS B
TEKCTOBOM BHJIE U KaK UX MOXXHO BU3yaJH3UpOBaTh. B pamkax mporpammsl BBIOEpYT MIPOEKTHOE
HalpaBJieHUE, HAy4aTcs CTaBUTh 3aJauyd, UCCIIEOBaTh MPOOJIEMATUKY, TUIAaHUPOBATh BEJIEHUE

IIPOEKTAa U TPAMOTHO PacCIpeiessATh POJIM BHYTPH KOMaH/BI.

O6yqa101unecsi CMOI'YT TIIO3HAKOMHUTBCA C HCTOpHCﬁ MMPUMCHCHU A OCCITMIIOTHBIX
JICTATCJIBHBIX allapaToB. V3HaT 0 COBPCMCHHBIX 6eCHI/IJ'IOTHI/IKaX, CMOTYT PCIINTH Pa3JIMYHBIC
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3a[]a4M C UX MOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX OECITUIOTHBIX
cucteMm. OOyuaronuecsi y3HaIOT, KaKk CO3MaéTcs MOJIETHOE 3alaHue s OecmuioTHHKOB. Kak
MPOU3BOJUTCS 3alyCK W JanbHeimmas chbémMka ¢ nomoipio BAC. A Takke mojydar Takue

pe3yNbTaThl ChEMKH, KaK OpTOPOTOIUIAH U TPEXMEPHBIE MOJIETIH.

OOygarommiecst ~ yray0siTcs B TEXHOJIOTHIO  OOpabOTKM  TEOJAaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJICIIMPOBAHUSI OOBEKTOB MeCTHOCTH. (CaMOCTOSITEIbHO CMOTYT

BBITIOJIHATHh ChbEMKY MECTHOCTH T10 TOJIETHOMY 3aganuto. Cozmanyt 3D-monenm.

OOyuaromuecst 03HaKOMSATCSI C Pa3IMYHBIMU YCTPOUCTBAMHU MPOTOTUIIMPOBAHUS. Y 3HAIOT
o0lye MpUHLUIBI paboThl YCTPONCTB, chepbl UX MPUMEHEHHS M MPOAYKTHI AEATEIbHOCTH
JaHHBIX ycTporcTB. ObOydaromuecs HaydaTcsi TOTOBUTh 3D-Mozaenu A medyatu ¢ MOMOIIBIO
IKCIIOpTa JaHHBIX. J[OMOTHAT MOJETH MO JaHHBIM a’pOPOTOCHEMKH C IMOMOIIBI0 PYyYHOTO

MOACIINPOBAHUAA. HpI/IMeHﬂT yCTpOﬁCTBa AJI IIPOTOTUIIMPOBAHUA IJId II€YATHU 3aJaHUsA.

OO6yyaronuecs u3y4aT OCHOBBI B OJAr0oTOBKe npe3enTanuu. Co3ganyt e€. [logrotopsres

K OpCACTABJICHUIO PCATIM30BAHHOI'O ITPOTOTHUIIA. Hpe[[CTaBHT €To, 3amuinas ImpocCKT.

Ne | Mecsn dopma Kou- Tema 3anaTus dopma KOHTPOJIS
/1 3aHATUSA | BO
4acoB
13 baok 1
1 CeHTs0pb JI/TIP 2 3HAKOMCTBO. Texnuka | becena
0€30IaCHOCTH. Bsoanoe

3anstue (Mensist Mup+).

2 CeHts6pb JUTIP 2 Heo6xomumocts  kaptel B | becena
coBpeMeHHOM Mmupe. Cdepsl
MPUMEHEHUS, TEPCIEKTUBBI
WCIOJIb30BaHUS KapT.
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CeHTs0pb

JU/IIP

BektopHble  maHHBIE  Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IlBer xkak arpuOyT
KapThl. 3HaKOMCTBO c
KapTorpauuecKuMu OHJIAH-
CepBUCAMH.

becena

CenTs6pn

JUIIP

Cser u uBer. Posib 1BeTa Ha
kapre. Kak 3acTaBuUTh LBET
paborartb Ha ce0s?

becena

OxTs10pB

JUIIP

Co3ganne ¥ myOJHMKaus
COOCTBEHHOW KapThl.

JemoncTpanus
peuieHus kerca

OxkTs0pn

JU/IIP

Cucremsl Ir100a7abHOTO
IMO3UIMUOHHUPOBAHUS.

becena

OxkTs0pn

JU/IIP

HpI/IMeHeHI/Ie CITYTHUKOB IS
IMO3UIMUOHHUPOBAHUS.

JlemoHcTparus
pelieHus Keca

16

Biok 2

OxTs6pB

JUTIP

Hcropus ¢dororpaduu.
dotorpaduss  Kak  Croco6
U3y4EeHUS OKpYKaroIlero
MHpa.

becena

Hos6pb

JUIIP

XapaKTepUCTUKH
¢doroanmnaparos. Ilomyuenue
KauecTBEHHOT0 (DOTOCHHUMKA.

becena
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10 | Hosi6pw JU/TIP 2 Coznanne chepuueckux | becena
IaHOpaM. OcHoBHbIE
MIOHATHS. Heo6xonumoe
obopymoBaHue. TexHuka
CbEMKH cheprudeckux
naHopam pa3nu4HOI
armaparypoil.

11 | Hos16pb JI/TIP 4 Coznanne chepuueckux | TectupoBanue
MMaHOpaM. CmmBka
MOy4eHHBIX  (oTorpadui.
Koppekuus u peTyuib
MaHopaM.

12 | Hexabpn JI/TIP 1 dortorpammeTpusi " ee | becena
BIMSIHUE Ha COBPEMEHHBIN
MHUD.

13 | JlexaOpb JUTIP 2 Cuenapun cbeMKu 00bekTOB | becena
ISt MOCJIEYIOIIETO
MOCTPOCHHS 1704 B
TPEXMEPHOM BHJIE.

14 | lexabpb JUTIP 4 [TpuHIMn nocrpoeHus | becena
TPEXMEPHOTO  H300pakKeHHS
Ha KommbloTepe. Pabora B
¢otorpammerpuueckom I10 -
Agisoft ~ Metashape  wiu
AQHAJIOTUYHOM. O6paboTtka
OTCHATOTO MaTepuaa.

16 Baok 3
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15 | JIexaOpb JUTIP 2 Becrimiorank B | becena
reonH(popMaTuKe.
YCTpoCTBO UM NIPUMEHEHHUE
JpOHa.

16 | SuBaps JUIIP 2 Texnuueckue ocobenHoctH | becena
BIUIA.

17 | SuBapsb- JUIIP 6 [Munoruposanue BIUIA. TectupoBanue

®despanb

18 | ®empanb JI/TIP 6 Ncnons3oBanue JlemoHcTpanus
OECIIWIIOTHUKA IS ChEMKH | PELIeHHUs Keica
MECTHOCTH.

23 Bbuiok 4

19 | Mapr JUTIP 3 Bosnuxkaromume npobnemel | becena
npu cosnanuu 3D-mopeneil.
CriocoObl  peakTUpOBaHMS
TPEXMEPHBIX MOJENIEH.

20 | Mapt JUTIP 2 Texnonoruu becena
MPOTOTUIHPOBAHUS.
YcrpoiicTBa 7151 BOCCO3/1aHUS
TPEXMEPHBIX MOJIEIIEH.
Pa6ora ¢ 3D-ipurTEpOM.

21 | Mapt JI/ITP 1 ®usnueckne M xumuyeckue | TectupoBaHue

cBoMcTBa Tacthka i 3D-
MIPUHTEpPA. [TeuaTs
TPEXMEPHON MOJIEIU IIKOJIBI.
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[lonBenenue UTOroB padOTHI.
[Tnaner mo qopaboTke.

22 | Mapt JU/TIP Pabora B IO gms pyunoro | becena
TPEXMEPHOTO
mojenupoBanus — ScetchUP
WA QaHAJIOTUYHOM.
23 | Anpens JU/TIP DKCIOPTUPOBAHUE becena
TPEXMEPHBIX ¢aiinos.
IIpoexTupoBanue
COOCTBEHHOM CIICHBI.
24 | Anpenb JUIIP Ilewarp momenu Ha 3D- [ Becena
IIPUHTEPE. Odopmiienne
TPEXMEPHOM  BELIECTBEHHOMN
MOJIETIH.
25 | Maii [P [ToaroroBka 3aIIUTHI
MIPOEKTA.
26 | Mait 1P 3amura IpoeKTOB. JlemoHcTpanus
peIIeHUs KENCOB
27 | Mait JUTTP 3aKII0YUTEIbHOE  3aHSTHE.

3.2. Cucrema ycnoBHil peanusaiiii OCHOBHOM 00111e00pa30BaTeIbHON MPOrpaMMBbl

3.2.1. OmnucaHue KaJpOBHIX YCIOBHH peanu3allid OCHOBHOW 00pa3oBaTelbHON IMPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMMCaHNE KOMIIETEHIINH HACTAaBHHKA)
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HacraBuuk nporpammsl «I eonHdopmarrkay padoTaeT Ha CTHIKE CAMbBIX aKTyaJbHBIX 3HAHUH I10
HAIPABJIEHUIO TI'€OIPOCTPAHCTBEHHBIX TEXHOJOIHH, a TakK€ T'€HEPUPYET HOBBIE NMOAXOABI U
pelleHus, BOIUIONIAsl UX B PeajbHbIe MPOEKThl. HacTaBHUK SIBIISIETCS TPAaMOTHBIM CIELIMATIUCTOM
B 00J1aCcTH TreonH(OPMAaLIMOHHBIX CUCTEM, CIEAUT 3a HOBOCTSIMU CBOEH OTpaciiv, U3y4aeT HOBbIE
TexHojoruu. O61asaeT HaBbIKAMU MPOEKTHOU JIEATEIBHOCTH, BHEAPSS €€ MPUHIHUIIBI B IIPOLIECC

00y4eHusl.

HactaBHuk B paBHOW cTemeHH o00JaaeT Kak CHCTEMHOCTbIO MBIIUICHUS, TaK M JyXOM
TBOpYECTBA; MOOWJICH, yMeeT paboTaTh B KOMaHJE, KPUTHYECCKH MBICIHTh, aHAJIH3UPOBATH U
000011aTh OTBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTh 3aJaUd U PElIaTh UX, a TAK)Ke padoTaTh B
YCIIOBUSX HEONPEeAENEHHOCTH U B paMKaX MPOEKTHOW mapaaurmel. [loMumo 3TOro, HaCTaBHHUK

00J1a1aeT TIeIarornuecKo Xapu3Monu.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NIPOrpaMMbl Y4eOHOI0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqalonmec;{ IMO3HAKOMATCA C  pPA3JIMYHBIMU  COBPCMCHHBIMU FeOI/IH(bOpMaI_[I/IOHHBIMI/I
CHCTCMaMU. y3HaIOT, B KaKHX 00JaCTIX IIPUMCEHACTCA FeOI/IH(l)OpMaTI/IKa, Kakue 3agadyu MOXKCET

pemaTh, a TAKXKe Kak 00yJaromuecss MOTyT CaMH MTPUMEHSTH €€ B CBOCH MOBCETHEBHON YKHU3HU.
2) ¥Ypok padorsi ¢ TJTIOHACC.

OOyyaromuecss 6a30BO YCBOSIT MPUHIUI No3UIHOHUpoBaHus ¢ nomotmibio [HCC. Y3HaroT, kak
MO>KHO OPraHM30BaTh COOpP CIIYTHHUKOBBIX JAaHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM BU/IE

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

Breibop mnpoexkrHoro HampasieHus. llocranoBka 3amaun. VccnemoBaHue NpPOOIEMaTHKH.

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

OOyyaromuecs no3zHakomsTcs: ¢ ucropueil npumenenuss bAC. V3nator o coBpemenHbix BAC,
KaKMe 3aJaud MOXKHO pelarb C HX IOMOUIbIO. Y3HAIOT TakK€ OCHOBHOE YCTPOMCTBO

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

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

3TO cAenaTh (MoIy4eHne opToPOoTOIUIaHa U TPEXMEPHOU MOJIETIH ).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHII 00paboTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJEIUPOBaHNE 00BEKTOB MECTHOCTH ¢ TTomoIbio Agisoft PhotoScan.
7) Coop reoqaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 10 TIOJETHOMY 33/IaHUIO.
8) Oo6pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanne 3D-mopenei.

9) HM3yueHme ycTpoOiCTBA JJIsi IPOTOTHIMPOBAHMS.
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O3HakOMJIEHHE C YCTPOMCTBAaMHM TPOTOTHIIMPOBAHUS, IIPEIOCTABICHHBIMU OOYYalOIIHMCS.
OO6yuaromiuecs: y3HatOT 00IIMe TPUHIUITBI pabOTHl YCTPOWCTB, a TAKXKE KOTJ1a OHU NPUMEHSIOTCS

U YTO C UX MIOMOIUIBI0 MOXHO MOJYYHUTb.
10) IoaroToBKa JaHHBIX JJIS1 YCTPOICTBA MPOTOTHIIMPOBAHUS.

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

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

I[OHOJ'IHGHI/IG MO,Z[CJ'ICI\/'I 110 JaHHBIM aSPO(bOTOC’BéMKI/I C IIOMOIIBIO PYYHOI'O MOACIIMPOBAHUA U

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

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

HPEICTABICHUIO PEaTn30BaHHOTO IPOTOTHUIIA.
14) 3ammTa NpoeKToB.

Hpe,I[CTaBJ'IeHI/Ie PCaAIN30BaHHOI'O IIPOTOTHIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bcero
Ne ni/m Pazniensl nporpamMmel yaueOHOTO Kypca 4acoB
1 | 3nakomcTBo. Texnuka 0e3onacHocTu. BBoaHoe 3ansitue 2 Baok 1 -
(«Mensisi MUP»). 13 yacoB
2 | BBenenue B reonngopmMannoHHblie TexHoorun. Keiic 1: 7
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 2
MPUMEHEHHUS, IEPCIIEKTUBBI UCIIOIb30BaHUS KapT.
2.2. BekTopHble 1aHHbIC Ha KapTax. 3HakoMcTBO ¢ Be6-I'HC. 2
[[BeT Kak aTpuOyT KapThl. 3SHAKOMCTBO C
KapTorpauuecKkuMy OHJIaH-CEepBUCAMHU.
2.3. Cser u uBert. Ponb 1Bera Ha kapte. Kak 3acTaBUTh LIBET 1
paboTtatb Ha ce0s?
2.4. Co3zanue u myoJuKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'1o6anbHoe mo3unmuonnpoBanue “Havigu cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl 17100aIbHOTO MO3UIIMOHUPOBAHUSI. 2
3.2. | IlpumeHeHHMe CITyTHUKOB JUIS MTO3UIIMOHUPOBAHUSI. 2
4 | ®doTorpadgumu U NIAHOPAMBI. 9 Baok 2 -
Uctopus dotorpaduu. ®otorpadus kak cnocod u3ydeHus 1 16 1acos
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 2
4.2. KauyeCTBEHHOTO (hOTOCHUMKA.
4.3. Coznanne cpepuueckux nmanopam. OCHOBHBIE TTOHSTHS. 2
HeobOxonumoe obopynoBanue. TexHuka chEMKU
cepruecKkrux naHopaM pa3IndHol anmapaTypoi (Kamepbl
cMapTQOHOB 0e3 ITaTUBOB, IM(pOBLIE poTOATIapaTHI CO
MITAaTUBAMU U T. 11.).
4.4, Coznanne cpeprueckux nmanopam. CIImBKa MOTyYeHHBIX 4
dororpaduii. Koppekius u peTyuib naHopam.
5 | OcHoBbl a3podorochémkn. Ilpumenenne BAC 27
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero na camom aeJie
HYKeH 0eCIIIJIOTHBIN JIeTaTeJbHbIN annapart?»).
5.1. dortorpammeTpus U e€ BIUSIHUE HA COBPEMEHHBIN MHUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO 2
MOCTPOEHUS UX B TPEXMEPHOM BHUJIE.
5.2.
[TpuHIMI TOCTPOEHHS TPEXMEPHOTO N300paskeHHs Ha 4
koMmribtoTepe. Pabora B hororpammerpudeckom 110 —
Agisoft PhotoScan unu anamoruanom. OdpadoTka
5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reonndopmaruke. Y CTpoilcTBO U 2 bJaok 3 -
5.4. IIPUMEHEHHUE JPOHA. 16 yacos
5.5. Texanveckue ocooennoctu bITJIA. 2
5.6. [TunotupoBanue BITJIA. 6
Hcnonp3oBanre O€CUIOTHUKA IS ChEMKH MECTHOCTH. 6
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei. 3 Biaok 4 -
58. Crioco0bI pe1akTHPOBaHUSI TPEXMEPHBIX MOJICICH. 23 yaca
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOHCTBA IS 2
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
Ddusnueckre 1 XUMHUUECKHE CBOMCTBA IUIacTUKA U1t 3D- 1
5.10. | mpunrepa. [leyats TpEXMEPHON MOIEIH LIKOJIBL.
Keiic 3.2: «A3MeHeHHe cpeabl BOKPYT IIKOJIbI». 10
6.1. Pa6ora B [10 anst pydHOTrO TpEXMEPHOTO MOJICTUPOBAHUS 1
— SketchUp wim aHanoruaaom.
6.2. DKcnopTUpoBaHUe TPEXMEpHBIX (aitnos. [IpoexkTupoBanue 7
COOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue 2
TPEXMEPHON BEIIECTBEHHON MOJEIIH.
7 [ToaroToBKa 3alIMTHI TPOEKTA. 3
8 3ammra npoeKToB. 2
3axmounTtenbHoe 3aHaTue. [logBeaeHre nToroB paboThI. 2
9 [Tnaner mo qopaboTke.
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KeﬁCbl, BXoasLme KpaTtkoe coaep:kaHue
B nporpammy

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

OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHUA; MacLUTab u ap.
BCMOMOTaTeIbHble MHCTPYMEHTbI GOPMUPOBAHMA KAPTbI.

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

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

Keic 3.1. AspodoTocbémKa. | OBBEMHBIN KElC, KOTOPbI NO3BOIUT 06YYaOLWMMCA OCBOUTL MOJTHYIO

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

BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

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

4.2.4. MarepuanbHO-TEXHUUECKHE YCIIOBUS peald3allid OCHOBHOW  00pa3oBaTeinbHON

nporpaMmal (HO CyTH, O6”be,Z[I/IHeHI/Ie BCECX PCCYpCOB, NPOIIMCAHHLIX B Keﬁcax)
Cnucok 000pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkue TexHU4ecKne xapakTepucTtmku En. nam. Kon-so

1 | KomnbloTepHblii Knacc UKT

1.1. M®YVY (npuHTep, ckaHep, Konup) MwuHUManbHble: popmat Ad, nasepHblid, LT,
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: L.
npesycTaHOBAEHHO OnepaLoHHOM Npou3BoOANTENIbHOCTb Npoueccopa (no
cucTemom, opUCHBIM NPOrPaMMHbIM Tecty PassMark — CPU BenchMark
obecneyeHnem

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 MTw,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENLHOCTbL NPOLLECCopa: He
meHee 2000 egnHnL;

MO gna npocmoTpa M pefakTMpoBaHmA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
TabvL M NpeseHTauuin
pacnpocTpaHéHHbIX dopmaTtos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTmeH bl KOMMNAEKC

Konnyectso ogHOBpPEMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK 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 coA: He Bonee
15 MKm;

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

WwT.

2.3.

Mnactuk ana 3D-npuHTEpa

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

wT.

15

2.4

MNO gna 3D-mozennposaHma

O6nauHblit nHCTpymeHT CANP/ACYN,
0XBaTbIBaOLWMI BeCb NpoLecc paboTbl €
U34enMaAMU — OT NPOEKTUPOBAHUA A0
N3roTOB/IEHUA.

LononHutensHoe obopynosaHue

2.5.

LLnem BUpTyanbHOM peanbHOCTH

Obuee pa3pelueHne 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 13 AByX LUTAaTUBOB.
CoBMECTMMOCTb CO LWNEMOM BUPTYyanbHOM
peanbHocTH, n.2.3.1.

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

KonnuyecTtso agep npoueccopa - He meHee
4

TaKTOBaA YacToTa 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 cUCTEME BUPTYaNbHOM
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 4ONKHO
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/EXKMBAHWUA NONb30BaTENEN
— 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, UCNOIb3yemble aNA
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
OO0NMKHbI MOHTMPOBATLCA Ha non, 6es
HeobxoAnMMoCTH
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 KOINYEeCTBO
nonb3oBaTesnen, NogaeprKnBaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHUA K MOKA3aTeNAM XpaHEHUA,
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 nmMueHsunsa) — 3 wr.

Obwue TpeboBaHuA:

Hanunme MoBUNbHbBIX 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 o6paboTKM M306paKeHUn n
onpeaeneHns Gopmbl, pasmepos,
NMOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BbEKTOB Ha NJIOCKOCTU UK B

npocTpaHcTBe.
doTtorpammeTpuyeckoe MO LT,

2.10.

KomnaKTHbIN KBagpoKonTep C
TpEXoceBbIM CTabMAN3aTOPOM, KamepoW
4K, MaKCMManbHOM AasbHOCTbIO Nepeaaym
Keagpokontep Mavic Air He meHee 6 KMm. LUT.

2.11.

KBagpoKonTep ¢ Kamepow, Bec He bosee
100 r B cbope c nponensiepom 1 Kamepou;
ONTMYECKUI JaTYMK onpeaeneHun
nosvuMuM — Halnuue;

BO3MOXHOCTb YAANEHHOIO

KsagpokonTtep DJI Tello NPOrpaMmmMmMpoBaHNA — Hanyme. L.

MegmasoHa

doToannapat c 06bEKTUBOM Konunyectso apdeKkTUBHbIX NUKCcenen — He T,
meHee 20 MH.

3.2

Buaeokamepa MnaHwer (ana obecneyeHun wr.
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 GpoToKkamepsbl: He MeHee 8
Mn;

Bec: He 6onee 510T;

BblCcOTa: He boniee 250 mm.

33

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

34

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

4.2.5. VnadopMaliMOHHO-METOAMYECKUE YCIOBUS pealM3alldd OCHOBHOM 00pa30BaTEIbHOM

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

Ha JOII. MaTCpUuaJibl — IIPOIUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AnmazoB, W.B. COOpHHMK  KOHTPOJBHBIX  BOIPOCOB IO  JUCHUIIHHAM
«Aspodotorpadus», «AIpocbEMKa», «A’POKOCMHUYECKHE METOIbl chéMOK» / M.B.
AmmvazoB, A.E. AnremoB, M.H. CepactesnoBa, A.®. Cremeako — M.: wu3m.
MUUT AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OOGmiue Bompockl MPOSKTUPOBAHUS U COCTABJICHUS KapT IS CTYJICHTOB
cneuuanbHoctu «Kaprorpadgust u reounpopmatuka» / E.JO. baesa — M.: wu3n.
MUUT'AuK, 2014. — 48 c.

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

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

Penpko, A.B. ®ororpaduueckue mporecchl peructpanuu wuHbopmanuu / A.B.
Penbko, Koncrantunosa E.B. — CII0.: u3x. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka u1uppoBoii 00pabOTKM H300paKESHUH.
JlucTaHLIMOHHOE 30HAMpPOBaHME M reorpaduueckue HH(POPMALMOHHBIE CUCTEMBI.
Yuebnoe nmocobue / A.I'. Kocunos, N.K. JIypse nox pen. A.M.bepnsara — M.: uzm.
Hayunsiit mup, 2003. — 168 c.

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

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOAOBEICHUS: YueOHUK it By30B / FO.I1.
Kuenko — M.: u3a. Kaprreonenrp — I'eone3usaar, 1999. — 285 c.

WpanoB, H.M. bamnuctuka W HaBuUramuss KOCMHYECKHX allapaToB: Y4eOHUK st
BY30B — 2-¢€ u3J., nepepad. u gon. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Meroguueckoe mocodue 1m0 Kypcy «OKOJIOTHYECKOe
kaprorpadupoBanue» (1abopatopusie padotsi) / T.B. Bepemakosa, 1.E. Kyp6aToBa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue yka3aHusi MO BBITIOJHEHUIO JTAOOPATOPHBIX paboOT Mo
muctumiuHe «lludposas kaprorpadusi». [nst ctyneHToB 3 Kypca IO HaIlpaBJIEHUIO
noarotoBku «Kaprorpadus u reounpopmaruka» / A.I'. Usanos, C.A. Kpsuios, I'.U.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac xkaprorpaduyeckux TMPOEKIMH HAa KpPYMHBbIE PETHOHBI
Poccuiickoit @eneparun: yuebHo-HarnsaHoe uznanue / A.I'. MBanos, .M. 3arpeOun
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-monenupoBanue B SketchUp 2015 — oT mpocToro k CloXHOMY.
Camoyuurens / A. Tlerenun — w3, IMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.JO. IlpumeHeHue reoMHPOPMAIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM IIKOJIbHOM oOpa3oBaHuH. B cOopHuke: DKkomorus. DKOHOMHUKA.
Wndopmaruka / A.JO. beictpos, /1.C. JIyonun, C.C. I'pyzneB, M.B. Angapees, /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. ITopran BHE3EMHBIX TAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&l0c=%280.17578125%2
C0%29&zoom=2.

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

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

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