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IosicHuTeNLHAA 3aIUCKA
HpI/I HallMCaHUH HpOFpaMMBI y‘II/ITBIBaJ'II/ICB CJ'IGI[YIOI_HI/IC HOpMaTI/IBHI)Ie I[OKYMCHTBII

-Oenepanbhbiii 3akoH PO «O6 obpazoBanuu B Poccuiickoit denepanum» (¢ U3MEHEHUSIMH H
nomnoHeHUussMu) oT 29.12.20012 1. Ne 273,

-IIpukaz Mwunnpocsemenust Poccuun ot 27.07.2022 1. Ne 629 «O6 yrBepxkaenuun Ilopsaka
OpraHM3allii ¥  OCYIIECTBICHHUS  OOpa3oBaTENbHON  JEATENIBHOCTH 10  JIOMOJIHUTEIBHBIM
00111e00pa30BaTEILHBIM IPOTPAMMaM)

-Canllun 2.4..3648-20 ot 28.09.2020 1. «CaHHTapHO-3MHUACMHOJOTHYECKHE TpeOOBaHUA K
OpraHHU3aI¥sIM BOCIIUTAHUS U O0YUEHUS , OT/ABIXA U O3/IOPOBJICHUS JIETCH 1 MOJIOAEKN» YTBEPKICHHBIN
MIOCTAaHOBJIEHHEM [ J1aBHOrO TroCyZapCTBEHHOro caHUTapHOro Bpaua Poccuiickoit ®expepanuu ot
28.09.2020 r. Ne 28),

-Mertoanueckrue PeKOMEHIAIKH 110 TPOSKTHPOBAHMIO JOMOJHUTEIBHBIX 00IIe00pa30BaTeIbHBIX
— JIOTIOJHUTENLHBIX O0IIepa3BuBalOImuX mnporpamMm B Pecnybnmke Komm (muceMo MuHucCTEpcTBa
oOpazoBanus U Mostoa&xHON onTuku Pecriyonnku Komu ot 27 suBapst 2016 1. Ne 07-27/45,

-YcTaB MYHHUIMIAIBHOTO OFOHKETHOrO 00pa30BaTENIbHOTO YUPEKIACHUS JOIMOJHUTEIHLHOIO
o0pa3zoBaHus «/]eTCKO-IOHOMIECKUI IEHTP» C. AWKHHO,

-Pacnopsixenue IIpaBurenscrBa PO ot 04.09.2014r. Ne 1726-p «KoHuenuus pa3BUTHS
JIOTIOJIHUTENBHOTO 00pa30BaHUs 1eTel

AKTYaJIbHOCTB: CErojiHd TeoMH(OPMAIMOHHBIE TEXHOJIOTUH CTajld HEOTHEMJIEMOW YacTbhiO
Hamed OKW3HM, 000 COBPEMEHHBIN YENOBEK IMOJB3YEeTCS HABUTAMOHHBIMH  CEPBHUCAMH,
NPUIIOKEHUAMU JUII MOHHMTOPUHIA OOILIECTBEHHOIO TPaHCIOPTAa M MHOTMMHU JIPYTMMH CEpBHUCaMH,
CBSI3aHHBIMHU C KapTaMHU. JTH TEXHOJIOTUHU HCIOJB3YIOTCS B COBEPIICHHO PA3JIMYHBIX cepax, HaUMHas
OT pearupoBaHUs MpHU  YPe3BbIYAMHBIX CHUTyalusAX W 3aKkaHuuBas MapkeTuHrom. Kypce
«['eonH(opmMallMOHHBIE TEXHOJIOTUN» MO3BOJISIET CPOPMUPOBATH Yy OO0YYAIOUIMXCS YCTOMUMBYIO CBSI3b
MEXIy HWH(GOPMAIMOHHBIM M  TEXHOJOTMYECKMM  HANpaBICHUSMH Ha OCHOBE  pealbHbIX
MIPOCTPAHCTBEHHBIX JIAaHHBIX, TAKUX KaK a’poPoTOChEMKa, KOCMUUYECKas ChbEMKA, BEKTOPHBIE KapThl U
Ap. OTO MO3BOJMUT OOYYAIOUIMMCS MOJYYUTh 3HAHHSA IO HCIOJIB30BAaHUIO T€OHMH(OPMAIIMOHHBIX
MHCTPYMEHTOB M TPOCTPAHCTBEHHBIX JAHHBIX JJI1 I[OHUMaHUS M M3y4EeHUS OCHOB YCTpOMCTBa
OKpY’KaloIlero Mupa U TNPHUPOIHBIX sBICHMHA. OOydaromiuecs CMOTYT pealu30BbIBaTh KOMaH]IHBIE
MIPOEKTHI B cepe HCCIeOBAHUS OKPYXKAIOLIEr0o MUpa, HayaTh MCIOJIb30BaTh B MOBCEIHEBHOM KU3HU
HaBUTAIMOHHBIE CEPBUCHI, KOCMHUUECKHUE CHUMKH, 3JI€KTPOHHBIE KapThl, COOMpaTh JaHHbIE 00 0OBEKTax
Ha MECTHOCTH, co3AaBaThb 3D-00BEKThl MECTHOCTH (KakK OTIENbHbIE 3JaHUs, TaK U LI€Jble Topoaa) U
MHOTO€ JIpYroe.

Knaccugukayua npocpammer: mexnuueckas.

HanpaBieHHOCTh MPOrpamMMbl: JIOMOJHUTEIbHAS 00IIe00pa3oBaTesibHas 00Iepa3BUBAIONIAsT
nporpamMMma «I'eonH(popMalIOHHBIE TEXHOJIOTHI» OCHOBBIBAETCS Ha 00111€00pa30BaTeNIbHOM Mporpamme
1o peaMeTHOM obmactu «TexHomorus».

DOyHKIHMOHAJIBHOE NPeJHA3ZHAYEHHEe POTrPAMMbI: IIPOEKTHASI.

®opma opraHu3anyu: rpynmnoBas.

AKTYaJIbHOCTDb M OTJINYHUTEJbHbIC 0COOCHHOCTH NMPOIrPaMMbl

HoBu3zHa nporpaMMsl 3aKir04aeTcs B CO3JaHUH YHUKAIbHON 00pa30BaTeIbHON Cpeibl,
(bopmupyOLIEei MPOEKTHOE MBIIIICHHE 00yYaIOIIUXCs 32 CUET TPAHCISAIMH TPOEKTHOTO criocoda
NeSITEIbHOCTH B paMKax pPeIIeHNs KOHKPETHBIX MPOOJIEMHBIX CUTYalHi.

AKTyaJabHOCTb IIPOrpaMMbI 00YCIIOBJIEHA T€M, UTO paboTa HaJ 3a/lad4aMy B paMKax MMPOEKTHON
NesITeIbHOCTH (POPMHUPYET HOBBIN TUI OTHOILIEHUS B paMKaX CUCTEMBbI «IIPUPOAa — OOIECTBO —



YeJIOBEK — TEXHOJIOTHI», OTPEACISIOMNI 0053aTeIbHOCTh 3KOJIOTMYECKONH HOPMUPOBKH MTPU
OpraHu3alMy Jr000H JeATeIbHOCTH, YTO ABJSAETCS NEPBHIM IAroM K (POPMUPOBAHUIO «ITOKOJICHHSI
Pa3BUTHSI», ABISIOMIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOTO OOIIECTBA.

IIporpamma npeanonaraet GopMHUpPOBaHKUE Yy 00yUaIOIIUXCsl IPEICTABICHUHM O TEHACHIUAX B
Pa3BUTHH TEXHUYECKOH chepbl. HOBBIN TEXHO-TIPOMBINUICHHBIN YKIIaJ1 HE MOXKET OBITh MOJIOKEH B
¢dopmar ol1iecTBa pa3BUTUS TOJIBKO HA OCHOBAaHMM HOBU3HbBI (PU3MUECKUX MPUHIUIIOB, HOBBIX
TEXHUYECKUX PEUICHUH U KJIACTEPHBIX CXEM B3aMMOJEHCTBHS HAa TOCTUHyCTPUAIBHOM J3TAlle Pa3BUTHUS
COLIMYMa, a U/ies Pa3BUTHA OOIIECTBA HEMPETIOKHO BKIHOYAET B c€0s TEHIECHIUIO K OOpETEHNUIO
COHANPABICHHOCTH aHTPOMIOTEHHBIX (PaKTOPOB, 3aKOHOB PA3BUTHUSL OMOC(EPHI U KYITBTYPHOTO Pa3BUTHSL.

Ilenarornueckas 1ex1ecoo0pa3HOCTb ITOM MPOrpaMMBbl 3aKJIFOYAETCS B TOM, YTO OHA SIBJISETCA
LIEJIOCTHOM M HETIPEPHIBHOM B TEUEHUE BCETO Mpoliecca 00ydeHUs U MO3BOJISET 00yUaroneMycs mar 3a
I1arOM PacKpbIBaTh B ceOe TBOPUECKHE BO3MOKHOCTH U CAMOPEAJIN30BbIBATHCS B COBPEMEHHOM MHUpE.
B nporiecce u3ydeHns OKpyKaroero Mupa o0y4aroImnecs mojiyqaT IOOJIHUTEIbHOEe 00pa30BaHuE B
obnactu nHDOpMaTUKH, Teorpaduu, MaTEMATUKH U (PU3UKH.

OTnu4uTeNbHOM 0COOEHHOCTHIO JAHHOW MPOTPAMMBI OT YK€ CYIIECTBYIOIIUX 00pa30BaTEbHBIX
IIpOrpaMM SIBJISIETCs €€ HAIIPaBIEHHOCTh Ha pa3BUTHE 00yUYarOIIUXCsl B IPOEKTHON AEATEIbHOCTH
coBpeMeHHbIMU MeToiukamMu TPU3 u SCRUM c¢ noMo1ipto COBpEMEHHBIX TEXHOJIOTHH U
00opynOBaHUSI.

Cpoxu peann3anuu NporpamMmbl: 72 4acoB
HanoausieMocTsb rpynm: 15 genoBex.
Pexxum 3aHATHIA: 110 2 aKaIeMHUECKUX Yaca B HEJEIIO.
®opMbl 3aHATHIA:

- paboTa HaJl pelIeHueM KelcoB;

- 1a00paTOPHO-TIPAKTHYECKHE PabOTHI,

- JeKLHH;

- MacTep-KJIacChl;

- 3aHATUA-COPEBHOBAHUS;

- OKCKYpCHH;

- IPOEKTHBIE CECCUM.
MeTOJILI, HCNOJIb3yeMble Ha 3aHATUSAX:

npakTudyeckue (ynpaxHeHus, 3a/1aun);

- cJIOBecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHUE CIIPAaBOYHOU JIUTEPATYypPhI);
- HarJsiHbIe (JIEMOHCTpAIUs MYJIbTUMEIMIHHBIX MTPe3eHTalu, pororpadun);
- po0GsieMHbIe (METO/IbI TPOOIEMHOT0 U3JI0KEHHS) — 00ydaromumMes Jaércsi 4acTh TOTOBOTO
3HaHUS;
- IBPUCTUYECKUE (YACTUYHO-TIOMCKOBBIE) — 00yUaroIMMCcs IPeoCcTaBseTcs: Ooblas
BO3MOKHOCTh BBIOOpa BapHAHTOB;
- UCCIIEIOBATEIhCKIE — O00YUYaIOMIMecs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMS,
- WITIOCTPATUBHO-00bSCHUTEIIbHBIE;
- PETPOTyKTUBHEIE;
- KOHKpPETHBIE 1 a0CTpaKTHbIE, CUHTE3 U aHaJIM3, CpaBHEHHUE, 0000111eHne, abcTparupoBaHue,
Kiaccu(UKamus, CHCTEMaTU3aIus, T. €. METOJIbI KaK MBICITUTEIFHBIE OTIEpaIii;
- UHIYKTHBHBIE, JIeTyKTHUBHBIE.



ey 1 3a1a4u NporpamMmbl

esn: BoBiieueHNE 00YJaIONIUXCS B TPOCKTHYIO JCSITEIIBHOCTD, pa3padoTKa HAydHO-
HCCICA0BATCIIbCKUX U MHIKCHCPHBIX ITPOCKTOB, ITIOCPECACTBOM U3YUCHUSA I‘GO-I/IH(i)OpMaLII/IOHHBIX
TEXHOJIOTHH.

3agauu:
obyuarowue:
. npuobpereHue u yriy0OieHrne 3HaHU OCHOB IMMPOEKTUPOBAHMS U YIIPABICHHS TPOSKTaMH;
. O3HAKOMJIEHHE C METOJaMHU U npuéMamu cOopa U aHanu3a uHpopMaumy;
. 00y4deHre IPOBEACHHUIO UCCIEA0BAHNMN, IPE3EHTALUN U MEKITPEIMETHOM MTO3ULIMOHHON
KOMMYHHKAaIUH;
. oOyuyeHne paboTe Ha CHeNUATU3HPOBAHHOM 000PYJOBAHUH M B TPOTPAMMHBIX CpElax;
. 3HAKOMCTBO C XapA-KOMIETEHIUAMHU (T€OMH()OPMAIIMIOHHBIMU ), TO3BOJISIFOILIMMH IPUMEHSATh

TCOPCTUYCCKUEC 3HAHWA HA IIPAKTUKE B COOTBCTCTBHUU C COBPCMCHHBIM YPOBHCM pa3BUTHUA TEXHOJIOTHI.
passusaroujue.

. (dbopmMHpoBaHUE HHTEPECA K OCHOBaM M300pETaTEeNbCKON eI TeIbHOCTH;

. pa3sBUTHE TBOPYECKUX CIIOCOOHOCTEN U KPEaTUBHOT'O MBIIUIECHUS;

. npuodpereHue oneita ncnoib3oBanus TPU3 npu popmupoBaHuu COOCTBEHHBIX UJIEH U
peneHui;

. (dopMHpoBaHUE TOHUMAHUS NPAMON U 0OPATHOM CBSA3M ITPOEKTA U CPEbl €r0 peaan3alyi,
3aJI0’KEHUE OCHOB COLMAIbHON U 3KOJIOTUYECKON OTBETCTBEHHOCTH;

. pa3sBUTHE I'€ONPOCTPAHCTBEHHOI'O MBIIIIJICHHUS;

. pa3BuTHE COPT-KOMIETEHIIHIA, HEOOXOIUMBIX ISl YCIEITHOW PabOThI BHE 3aBUCHMOCTH OT
BBIOpPaHHOM MPOdecCuu.

gocnumamenvHbie:

. (dbopMHpOBaHUE IPOEKTHOTO MUPOBO33PEHUS M TBOPUECKOTO MBIIIIICHUS;

. (opMUpOBaHKE MUPOBO33PEHUS 10 KOMIUJIEKCHON OIIEHKE OKPY’KaIOIEro MUpa, HalpaBJIeHHOU
Ha €ro NO3UTHBHOE U3MEHEHHUE;

. BOCIIMTaHUE COOCTBEHHOM MMO3UIIUU MO0 OTHOIICHHUIO K JIEATEIbHOCTH U YMEHHUE COIIOCTABIIATH €€
C IPYTUMHU MO3ULUSAMH B KOHCTPYKTUBHOM JHMAJIOTe;

. BOCIIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

Ilpunyunst u n00X00bl K hOpMUPOBAHUIO NPOZPAMMDbL

IIporpamMma peanuzyercs:

- B HEMIPEPhIBHO-00pa30BaTEIbHOM 1€ATEIbHOCTH OOIIETO U JOTIOJIHUTEIBHOI0 00pa3oBaHusl, Ie
o0yyJaroIuiicsi OCBauBaeT, 3aKpeIlIsieT U anpoOupyeT MoTydeHHbIE YMEHMS,

- B CaMOCTOSITEIbHON AESITEIbHOCTH 00YyUYaoIUXCsl, /i€ 00yJaromuics MOKET BbIOpaTh 1€ATENbHOCTh
10 UHTEpECAaM, B3aUMOJEHCTBOBATh CO CBEPCTHUKAMU HAa PaBHONPABHBIX MO3ULUAX, PEIIATh
MPOOJIEMHBIE CUTYallUH U Jp.;

- BO B3aMMOJCHCTBUHM C CEMBSIMU JIETEH.

[Tonxo/bl K GOPMUPOBAHUIO IPOrPAMMBI:

- JINYHOCTHO-OpHEHTUPOBaHHbIN. Opranuszanus 00pa3oBaTeILHOTO Mpolecca ¢ yu€TOM IIaBHOTO
Kkputepus 3 (HEKTUBHOCTH 00yUYaIONIErocsi — €ro JUYHOCTH. MexaHu3M — CO3/1aHue YCIOBUN JUIs
Pa3BUTH IMYHOCTH Ha OCHOBE M3YUEHUS CIIOCOOHOCTEN 00y4aromerocs, €ro MHTEpPeCcoB, CKJIOHHOCTEH.
- JlesrenpHOCTHBIN. OpraHu3anus AeSITEIbHOCTH B 001IIeM KOHTEKCTE 00pa30BaTeILHOTO MpoIlecca.

- HennocTHpIil. Opranuszanus pa3BUTHS U BOCIMTAHUS HA OCHOBE OOIIEUEIOBEUECKUX LIEHHOCTEH, a
TaK)Xe ITUUECKUX, HDABCTBEHHBIX U T. 1.

- KomnerentHOCTHBIN. @OpMHUPOBaHUE TOTOBHOCTH O0OYUAIOIIUXCSI CAMOCTOSTEIBHO AEHCTBOBATH B
XO/JI€ pelIeHMs] aKTYyaJIbHbBIX 3a/1a4.

- CucreMHbII. MeTo10/10rHUeCKO€E HallpaBJIEHHE, B OCHOBE KOTOPOI'O JIEKUT PACCMOTPEHUE
oOyuJarolerocs Kak LeJ0CTHOTO MHOKECTBA AJIEMEHTOB U3 OTHOIICHUN U Pa3IMYHbBIX CBSI3€H MEXITY
HUMU.




- Muanoruueckuii. Opranusanus npoiecca ¢ yu€ToM IpUHIUIA AUATI0Ta, CYObeKT-CyObEeKTHBIX
OTHOILICHHUH.

- [Ipo6nemusbIil. DopMHUPOBAHUE TPOTPAMMBI C MO3UINI KOMIUIEKCHOTO U MOAYJIBHOTO MTPEICTABICHHS
e€ CTPYKTYpPbI KaK CUCTEMbI OJIPOrpaMM 110 00pa30BaTeIbHbIM 00JIACTSIM U AETCKUM BHIAM
NeSTeIbHOCTH, CIIOCOOCTBYIOIINM IIEJIEBBIM OPUEHTHUPAM PA3BUTHS.

- Kynbryponoruueckuit. Opranusanus mpouecca ¢ yu€ToM INOTEHIMaIa KyIbTypocoOOpa3HOro
CoziepKaHHUs IOLIKOJIBHOTO 00pa30BaHusl.

Iliianupyembie pe3yabTaThl

[Inanupyemble pe3yabTaThl OCBOSHHS 00y4arOLUIMMUCA OCHOBHOM 00pa30oBaTeIbHOM IporpaMMsl
OCHOBHOTO 00111eT0 00pa3oBaHus (00s13aTeILHO MPOBEPUTH Pa30UeHHE M0 TMYHOCTHBIM, IPEIMETHBIM U
T. 1.)
Obwue nonosicenus.

IIporpamma naér oOyyaromMMCs BO3MOXKHOCTb IIOIPY3MTbCA BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX (F€OMH(POPMALMOHHBIX) TexHoJorui. [Iporpamma 3HakOMHT OOy4aromuxcs ¢
reOMH(QOPMALMOHHBIMA CUCTEMAaMH U C Pa3IMYHBIMU BHUJAMU T€OJAHHBIX, MO3BOJSET MOIYYUTh
0a30BbIe KOMIIETEHIIMU IO COOPY HAHHBIX M OCBOWUTH INEPBHUYHBIC HABBIKM PAOOTHI C JaHHBIMHU.
[Tonmy4yeHHblE KOMIIETEHLMH W 3HAHMS IMO3BOJIAT OOYYarOIMMCS MPUMEHHUTh UX IOYTH B JHOOOM
HaNpaBICHUU COBPEMEHHOr0 pbIHKA. (OCBOMB MporpamMmy, OOyYaroImiuecsi CMOTYT BBIOpaTh
Hauboyiee MHTEPECHYI0 JJIi HHMX TEXHOJIOTMYECKYI0 HalpaBI€HHOCTh, KOTOPOW OHHU OyayT
00y4aThCs B paMKax yriayOJEHHOTO MOIYJIS.

IIporpamma 3aTparuBaer Takue TeMbl, Kak: «OCHOBBI pabOThI ¢ IPOCTPAHCTBEHHBIMU
TaHHBIMIY, «OpHEHTHPOBAHKUE HA MECTHOCTH», «OCHOBHI (hoTorpadum», «CaMOCTOSTENbHBIN cOOp
JTAHHBIX», «3D-Mo1e1MpOBaHNuEe MECTHOCTH U OOBEKTOB MECTHOCTHY, «I €OMH(pOpMaLIMOHHBIE
cuctemsl (I'IC)», «Buzyanusamus u npeacTaBieHUe pe3ysibTaToB.

B ocHoBe pa3paboTaHHOM MpOrpaMMsl JIeXUT MeToanyeckuii ”HCTpyMeHTapuil penepanbHOro
ThioTOpa bricTpoBa AHTOHA FOpheBnua «Cethb aeTckux TexHonapkos “Ksantopuym”. BBogHbIi
MOJTYJIb.

Cmpykmypa naianupyemuix pe3yibmamoe.
IInanupyemMble pe3ynbTaThl ONUPAOTCS HAa BELYIUE 1IEJIEBbIE YCTAHOBKH, OTPaXKarollle OCHOBHOM,
CYUIHOCTHBIM BKJIAJl KaX/10M U3y4aeMoil MporpaMMbl B pa3BUTHE JTUYHOCTH, 00YJaIOIIUXCSl, UX
CIIOCOOHOCTEH.
B cTpykType miaHupyeMbIX pe3ysibTaTOB BBIACISIOTCS CIEAYIOLUE TPYIIIbL:
1. JIuyHOCTHBIE pe3yabTaThl OCBOEHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI IIPEICTAaBICHBI B
COOTBETCTBUH C IPYIIION JUYHOCTHBIX PE3YJIbTATOB.
2. MeranpeaMeTHbIE pe3ylIbTaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl
IPEJCTaBIEHbI B COOTBETCTBUU C MOATPYNIIAMHU YHUBEPCAIBHBIX YU€OHBIX JeHCTBUI.
3. TlpeameTrHbIe pe3ynbTaThl OCBOCHUSI OCHOBHOI 00pa30BaTeIbHOI MPOTpaMMBI TIPE/ICTABICHBI B
COOTBETCTBUM C TpYIIIaMH pe3yIbTaTOB yueOHOr o mpeaMeTa

Jluunocmmuuie pezyibmameot.

IIpoepammmusie mpebosanus K yposHio 80CNUMAHHOCIU (TUYHOCIHbIE PEe3)IbMambl):

— c(pOpMUPOBAHHOCTH BHYTPEHHEH MO3UIIMH 00YJaIOIIErocs, IMOIMOHATEHO-TIOJIOKUTEIBHOE
OTHOIIIEHHE 00YYaIoIIEerocs K MIKOoJie, OPUEeHTalUsl Ha I03HaHKWEe HOBOTO;

— OpHeHTalus Ha 00pa3el] MOBEACHUS «XOPOIIETr0 YICHHKa,

— c(pOPMUPOBAHHOCTH CAMOOLIEHKH, BKJIF0OUasi OCO3HAHUE CBOUX BO3MOKHOCTEN B yUE€HUH, CIIOCOOHOCTH
a/ICKBaTHO CYJIUTh O MPUUMHAX CBOETO ycIliexa/Heycnexa B YIeHUN; YMEHHE BUJIETh CBOU JJOCTOMHCTBA
1 HCJI0CTAaTKH, YBaXXaTb ce0s u BCPUTH B YCIICX;

— c(pOpMUPOBAHHOCTh MOTHBAIIUH K YIEOHOH €ATEIHHOCTH;

— 3HaHUE MOPAJIbHBIX HOPM U C(POPMHUPOBAHHOCTH MOPATbHO-ITHUYECKHUX CYXKIEHUN, CHOCOOHOCTH K
PEIICHHI0 MOPATBHBIX MPOOIEM Ha OCHOBE KOOPIUHAIIMH PA3IMYHBIX TOUEK 3pEHUsl, CIIOCOOHOCTh K



OLIEHKE CBOUX IMOCTYIKOB U JICHCTBUN APYTHX JIFOJCH C TOUKH 3PEHUS COOIOACHUSA/HAPyILICHHS
MOpPaJIbHOW HOPMBI.

IIpozpammmubie mpebosanus K ypoGHIo pa3eumusi:

— c(hopMUPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBILIUIEHUS], YMEHUE BUJIETh 00BEM B IJIOCKUX IIPEIMETAX;

— yMeHHe 00pabaTbIBaTh U CHCTEMATU3UPOBATH OOJIBIIOE KOTMYECTBO HH(POPMALINY;

— c(hopMUPOBAHHOCTH KPEATUBHOI'O MBIIICHUS, IOHUMAaHUE IPUHLIUIIOB CO3/1aHUsI HOBOT'O MIPOAYKTa;

— c(hopMUPOBAHHOCTH YCHIYMBOCTH, MHOT'033]JaYHOCTH;

— c(hopMUPOBAHHOCTH CAMOCTOSITEIBHOIO MMOAX0/1a K BBHIIIOIHEHUIO PA3JIMYHBIX 3a/1a4, yMEHUE paboTaTh
B KOMaH/Ie, yMEHUE IIPABUIILHO JIEJIETUPOBATH 3a/1a4U.

Memanpeomemmnbwie pe3ynbmamol.

I'eorpadus

BrllyCKHHMK HayduTCA:

. BBIOMPATh HCTOYHUKH reorpaduueckoid nHGopmaiuu (kaprorpaduueckue, CTaTUCTHICCKHE,
TEKCTOBbIE, BUACO- U (POTOM300paKEHNUSI, KOMITBIOTEPHBIEC 0a3bl TaHHBIX ), a/ICKBaTHBIC PEIIAEMbIM
3a/1a4yam;

. OPUEHTHPOBATHCS B HCTOYHUKAX reorpaduieckoil nadopmamym (kaprorpaduyeckue,
CTaTUCTUYECKHUE, TEKCTOBbIE, BUJICO- U (POTOM300paKEeHUSI, KOMITbIOTEPHBIE 0a3bl JAHHBIX ): HAXOIUTh U
M3BIIEKATh HEOOXOAUMYIO HH()OPMAIIHIO; ONPEACTIATh U CPAaBHUBATH KAYECTBEHHBIC M KOJMYECTBEHHBIC
MOKAa3aTeNH, XapakTepu3yolne reorpadpudeckue 00beKThI, IPOLECCH U SIBICHUS, UX MTOJI0OKEHHE B
IIPOCTPAHCTBE 10 reorpa@uueckuM KapTaM pa3HOro COJIEPKaHus U APYTUM UCTOYHUKAM; BBISBIISTh
HEJOCTAIOUIYI0, B3aMMOIOTIOTHSIIONIYIO /UM MPOTUBOPEUUBYIO Teorpadudeckyro HHPpopMaIuio,
IIPEJICTABICHHYIO B OJIHOM WJIM HECKOJIbKMX UCTOYHHKAX;

. MPEJICTaBIISTh B Pa3IUYHbIX (hopMax (B BUAE KapThl, TAOIHIIBI, TpaduKa, reorpaguieckoro
ornucaHus) reorpaduyeckyo HHPOPMALUIO, HEOOXOUMYIO JUIsl pEIICHHS YUeOHBIX U IPAKTHKO-
OpUEHTUPOBAHHBIX 33/1a4.

BBIITyCKHUK TOTYYUT BO3MOKHOCTD HAYYHTHCS:

. MOJIeJUPOBATh reorpapuueckre 0ObEKThHI U SBICHUS;

. NPUBOANUTH PUMEPHI MPAKTUYECKOTO HCITOJIb30BAHMS FeOrpapuecKuX 3HAHUH B pa3IMIHbIX
001acTax AeSITeNbHOCTH.

MaremaTuka

CraTtHcTuKa M TeOpHs BEpOSATHOCTEH

BBITyCKHHUK HAY9IHTCS:

. NPEJCTaBIATh JaHHbIE B BUE TAaOJIHII, AUarpamm;

. YUTaTh UH(OPMALINIO, IPE/ICTABICHHYIO B BUJIE TaOIUIIbI, IUArPAMMBI.

B noBceHEBHOM KU3HU U IPU U3YYEHUN JPYTUX IIPEIMETOB BBIIIYCKHUK CMOXKET:

. U3BJIEKATh, UHTEPIIPETUPOBATh U IPEOOPa30BbIBATH HHPOPMAIIHUIO, IPEACTABIEHHYIO B Ta0IMIIAX

Y Ha AuarpaMMax, OTPa)<arollyr0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB U SIBJICHUN.
HarasiaHasi reoMeTpus
I'eomeTpryeckne GUIypbl
BrInyCKHUK HAyunTCA:
. orepupoBaTh Ha 0a30BOM YPOBHE MOHATHAME: QUTypa, TOUYKA, OTPE30K, MpsimMasi, Iy4, JIoMaHasl,
YT0J1, MHOTOYTOJIbHUK, TPEYTOJIBHUK U YETHIPEXYTOIBHUK, IPSIMOYTOJIbHUK U KBaAPAT, OKPYKHOCTH U
KpYT, IPSMOYTOJBHBIN Mapaiienenunen, Kyo, map. M3o0paxats usydaembie GUTYPBI OT PYKH U C
MTOMOIIIBIO JIMHEHKHU U IUPKYJIS.
B noBceiHeBHOM KU3HU U MPU U3YYEHUU APYTUX MPEAMETOB BBITYCKHUK CMOXKET:
. pemaTh MpakTHYECKUE 3a/1a4l C MPUMEHECHUEM TIPOCTEHIITUX CBOMCTB UTYP.

N3mepenus u BblUUCICHUS

BrinyckHuK HayduTes:
. BBINIOJIHSITh U3MEPEHUE JJIUH, PACCTOSIHUI, BEJIMUKH YTJI0B C HOMOUIBIO MHCTPYMEHTOB IS
W3MEPEHUH JIIMH U YTJIOB.
dDusuka




BrIlTyCKHUMK Hay4duTCA:

. co0Jr01aTh MpaBmuiia 0E30MaCHOCTH M OXPaHbI TPyAa MpU padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM
00opyIOBaHUEM;

. HOHUMAaTh IPUHLUIIBI AEHCTBHSI MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOHCTB, YCIOBUS UX
0€30IaCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHOM KHU3HH;

. UCIIOJIb30BaTh MPH BBIIOIHEHUH YYE€OHbBIX 33]ja4 HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY O
(U3NYECKUX SIBICHUSX, CIIPABOYHBIC MAaTepHAIIbl, PECYpChl HHTEPHETA.

HNudopmaruka

BrllyCKHHK Hay4duTCs:

. pasin4ath BUAbI MHGOpMAIMU 10 crioco0aM e€ BOCIIPUSITHS YETI0BEKOM U IO criocobam eé
IIPE/ICTAaBICHMSI HA MATEPUATIbHBIX HOCUTEISIX;

. IPUBOAUTH NPUMEPBI UHPOPMALMOHHBIX POLIECCOB (IPOLIECCOB, CBS3aHHBIX C XPAHEHUEM,
npeoOpa3oBaHUEM U Nepeadeil JaHHbIX) B )KUBOW PUPOAE U TEXHHKE;

. knaccupunuponats cpencrsa MKT B cOOTBETCTBUM € KPYTOM BBINOIHAEMBIX 33/1a4.
MartemaTH4eckue OCHOBbI HH)OPMATHKH

BBIITyCKHMK IIOJTyYUT BO3MOKHOCTD:

. MIO3HAKOMUTHCS C IPUMEPAMU MaTEMAaTUYECKUX MOJENIEH U UCIO0Ib30BaHUEM KOMIIBIOTEPOB MPU
UX aHaJIu3€; TOHATh CXOJICTBA U PA3IMUUs MEXAY MaTeMaTHu4eCcKoi MOJIeNIbI0 0OBbEKTa U €ro HaTypHOU
MO/IEINIBIO, MEXKIY MAaTEMaTHUECKOW MOJICIIbI0 OOBEKTA/SIBIICHUS U CIIOBECHBIM OTIICAHUEM.
Hcnoab30Banue NPOrpaMMHBIX CHCTEM M CEPBHCOB

BbinyckHUMK Hay4quTCS:

. KJaccu(uuupoBath (aiiibl 0 TUIY U HHBIM ITapaMeTpam;

. BBINOJIHATH OCHOBHBIE OTlepanuu ¢ (airamu (co3aaBath, COXpaHITh, PEAAKTUPOBATH, YIAIATh,
apXUBHPOBATh, «PACHAKOBBIBATHY apXUBHbIE (AiIbI).

BoinyckHuK oBiajieeT (Kak pe3ysnbTaT IPUMEHEHUs TPOrPaMMHBIX CUCTEM U HHTEPHET-CEPBHUCOB B
JAHHOM Kypce M BO BCEM 00pa30BaTeJIbHOM IIpoLecce):

. HaBBIKAMHU paOOTHI C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSIMH U HAaBBIKAMH, IOCTATOYHBIMH JJISI
paloThI ¢ pa3TUYHBIMU BUAAMU IPOTPAMMHBIX CUCTEM U MHTEPHET-CEPBUCOB ((paiiioBble MEHEIKEPHI,
TEKCTOBBIE PENAKTOPbI, JIEKTPOHHBIE TaONINILIbI, Opay3epbl, IOUCKOBBIE CUCTEMBI, CII0BapH,
3JIEKTPOHHBIE SHIUKIIONEINH ); YMEHUEM OIMCHIBATh pabOTy 3TUX CUCTEM M CEPBUCOB C
MCIOJIb30BAaHUEM COOTBETCTBYIOLEH TEPMUHOJIOTUN;

. pasNIuYHBIMU (popMamMu MpeICTaBIeHHUs TaHHbBIX (TaOJIULbl, AUAarpaMMBbl, FpauKy U T. 11.);

. MO3HAKOMUTCSI C TPOrPaMMHBIMU CPEICTBAMHU Ui pabOThI C ayJJMOBU3yaJbHBIMU JAaHHBIMU U
COOTBETCTBYIOIIUM IOHATUWHBIM aINIapaToM.

BbInyCKHUK TOTyYUT BO3MOKHOCTD (B JAHHOM Kypce U MHOM y4eOHOH 1eATeNbHOCTH):

. NPaKTUKOBAThCS B UCIOJIb30BAaHUM OCHOBHBIX BUJIOB MIPUKIIAJHOTO IPOrPAaMMHOI0 0OeceueHus
(pemakTopsl TEKCTOB, SJIEKTPOHHBIE TaOIHUIIBI, Opay3ephl U JIp.);

. MIO3HAKOMUTHCS C IPUMEPAMU MCIIOIb30BAaHUS MATEMAaTHYECKOTO MOIEIMPOBAHNUS B
COBPEMEHHOM MUPE;

. MIO3HAKOMUTHCS C IOCTAHOBKOM BOIPOCA O TOM, HACKOJIBKO JJOCTOBEPHA MOJIY4YCHHAS
nH(popMalys, TOJKPEIUIEHA JIN OHA JOKA3aTeIbCTBAMU MOJAJIUHHOCTH (MpUMEP: HaJIUYKE JIEKTPOHHON
MOJITMCH); TO3HAKOMHTBCS C BO3MOKHBIMH MOAXO0JIaMH K OLIEHKE JJOCTOBEPHOCTH MH(POPMALIUU
(mpuMep: cpaBHEHHUE TaHHBIX U3 Pa3HbIX HCTOYHHUKOB);

. MIO3HAKOMUTHCS ¢ TpuMepamu ucnoiab3zoBanus KT B coBpeMeHHOM Mupe;

. MOJIYYUTh IPEICTABICHUS O pOOOTHU3UPOBAHHBIX YCTPONUCTBAX U UX MCIIOIb30BAaHUH Ha
IIPOU3BOJICTBE U B HAYYHBIX UCCIIEIOBAHUAX.

TexHoJiorus

PesynbTatsl, 3asgBneHHbIE 00pa3oBaTeIbHOI nporpamMmoit «TexHomorus» no 6J0kaM coaepKaHus
dopMHUpOBaHUE TEXHOJIOTUYECKON KYIBTYPhI M IPOEKTHO-TEXHOJIOTHYECKOIO MBIIIUICHUS
o0yJaromuxcst

BbinyckHUK Hay4dHUTCS:

. CJIeZIOBaTh TEXHOJIOTUH, B TOM YHCJIE B IPOIIECCE U3TOTOBICHUS CYyOBEKTUBHO HOBOTO MPOJYKTA;




. OIICHUBAThH YCIOBUS MPUMEHUMOCTH TEXHOJIOTHH, B TOM YHCIIE C TIO3HIIHIA YKOJIOTHUECKOM
3al[UIIEHHOCTH;

. MIPOTHO3UPOBATH 110 N3BECTHOM TEXHOJIOTHH BBIXOJIbI (XapaKTEPUCTUKH MPOYKTA) B
3aBHCUMOCTH OT M3MEHEHHS BXOJIOB/TIApaMETPOB/PECYPCOB, IPOBEPSITH POTHO3BI OIIBITHO-
IKCIIEPUMEHTAILHBIM ITyTEM, B TOM YHCIIE CAMOCTOSITENILHO IUIAHUPYS TAKOTO POJIa IKCIICPUMEHTHI,
. B 3aBUCHUMOCTH OT CUTYAI[H ONITUMHU3UPOBATh 0a30BbIC TEXHOJIOTUH (3aTPaTHOCTh — KAueCTBO),
MIPOBOANTH aHAIH3 ATBTEPHATUBHBIX PECYPCOB, COCTUHSATE B €AMHBIHN MJIaH HECKOJIBKO TEXHOJIOTUN 0e3
WX BUJOU3MEHEHHS IS TIOJTYYCHUS CIIOKHOCOCTABHOTO MaTEPHAIILHOTO WM HH()OPMAIMOHHOTO
MPOJIYKTA;

. IPOBOJUTH OIICHKY M UCTIBITAHHE TIOJYYEHHOTO MIPOIYKTa,

. MPOBOAMTH aHAIHM3 MOTPEOHOCTEH B TEX WM MHBIX MaTepUATbHBIX MIIK UH(POPMAITMOHHBIX
MPOAYKTaX;

. OTHCHIBATh TEXHOJIIOTUYECKOE PEIICHUE C MOMOIIBI0 TEKCTa, PUCYHKOB, TpadruecKoro
M300pakKeHUS;

. AHATM3UPOBATH BO3MOXKHBIC TEXHOJIOTHYECKHUE PEIICHUS, ONPEACIATh UX JOCTOUHCTBA U
HEJIOCTaTKU B KOHTEKCTE 3a/IaHHON CHTYallUH;

. MIPOBOJIMTH Y aHAIM3UPOBATH Pa3pabOTKy H/HIIN PeaTH3aliio IPUKIATHBIX TIPOCKTOB,
MIPE/IIOJIararoIIuX

. oTpesieNIeHUe XapaKTEPUCTHK U Pa3padOTKy MaTepUaIbHOTO MPOYKTA, BKIIFOYAS €T0
MO/JICJIMPOBaHNE B MH(POPMALIMOHHOM cpefie (KOHCTPYKTOPE), BCTpauBaHUE CO3IaHHOTO
WH()OPMAIIMOHHOTO MTPOYKTA B 3aIaHHYIO 000JIOUKY,

. U3rOTOBJICHHE HH(POPMALIMOHHOTO MTPOAYKTA 110 3alaHHOMY aJITOPUTMY B 3a/laHHON 000JI0UKE;
. IPOBOJUTH U aHATM3UPOBATH PA3pabOTKy W/WIIN PEATHU3ALNI0 TEXHOJIOTHUECKUX MTPOCKTOB,
MPEANOIararoIuX:

— ONITUMH3AIHIO 33JJAHHOTO CII0C00a (TEXHOIOTHHN) MOIYUeHHs TPEOYIOIET0Cs MaTepUATEHOTO
MPOJyKTa (Iocie ero NpUuMEHEHUsI B COOCTBEHHON MPAKTHKE),

— pa3paboTKy (KOMOMHUpPOBaHKE, H3MEHEHHUE ITapaMeTPOB B TPEOOBAHUH K pecypcam)
TEXHOJIOTUH MOTYYSHHS] MAaTEPUATLHOTO U UH()OPMALIMOHHOTO MPOAYKTA C 3alaHHBIMU
CBOMCTBaMH;

. MPOBOANTD U aHAIU3UPOBATH Pa3pabOTKy U/HIIK peaanu3alrio MPOEKTOB, MPEANoIaralonux:

— MJIaHUpOBaHUE (pa3pabOTKy) MaTepUaIbLHOTO IPOYKTA B COOTBETCTBUU C 3a]ja4eii COOCTBEHHOM
NesTeNbHOCTH (BKJIIOYAsi MOAETUPOBAHNE U pa3pabOTKy TOKYMEHTAlUN),

- IJIaHUpoBaHue (pa3paboTKy) MaTepuaNbHOIO IPOAYKTAa HA OCHOBE CaMOCTOSITENILHO
MIPOBEAEHHBIX UCCIIEJOBAHUHN MOTPEOUTEIBCKUX UHTEPECOB.

BBIHYCKHI/IK ITOJIYYHUT BO3BMOXKHOCTb HAYYUTBCA:

. BBISIBIIATH M (POPMYIMpPOBaTh MpobIeMy, TPeOYIOIIY O TEXHOJIOTHYECKOTO PEIIeHuUS;
® MOI[I/I(bI/IHI/IpOBaTI) HMCIOMUCCA IMPOAYKTBI B COOTBETCTBUU C

CHUTYyalllei/3aka30M/I0TPeOHOCThIO/3a1auei esITeIbHOCTH U B COOTBETCTBUHU C UX XapaKTePUCTUKAMU

pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATh CBOM OMBIT, TPEJICTABIATH HA OCHOBE PETPOCHEKTUBHOIO aHAIM3a U

YHI/I(bI/IKaIII/II/I ACATCIIBHOCTU OIMMMCAHUC B BUAC MHCTPYKIUU UJIU TEXHOJIOTMUECKOU KapThbl.

Ilpeomemmnwie pe3yromamol
IIpoepammmvie mpedosanus K 3HAHUAM (Pe3VIbmManvl Meopemuieckol N0020MosKu):

. npaBuiia 6€30macHON paboTHI C AJIEKTPOHHO-BBIUUCIUTEIFHBIMA MAIIMHAMH H
cpeacTBamu st cOopa MPOCTPAHCTBEHHBIX JaHHBIX;

. OCHOBHBIE BHJIBI IPOCTPAHCTBEHHBIX JTAHHBIX;

. COCTaBHBIE YACTH COBPEMEHHBIX T€OMH(OPMAIIOHHBIX CEPBUCOB;

. npodeccnoHanbHOE MPOrpaMMHOE oOecrieueHue st 00pabOTKU MPOCTPAHCTBEHHBIX
JTAHHBIX;

. OCHOBBI Y ITPUHIUIIBI A3POCHEMKHU;



® OCHOBBLI U TPHUHITUITBI paGOTLI rI100aIbHBIX HaBUT'aIMOHHBIX CITYTHUKOBBIX CUCTEM

(THCC);

. MPEJCTAaBICHUE U BU3yaIN3alus IPOCTPAHCTBEHHBIX JAHHBIX JJIs1 HEMPO(PECCHOHATBHBIX
IOJIL30BaTEIICH;

. npuHIuUns 3D-MoxenpoBaHus;

. YCTPOHCTBO COBPEMEHHBIX KapTOrpapuUecKiX CEpBUCOB;

. MPEJCTAaBICHUE U BU3yaIN3alus IPOCTPAHCTBEHHBIX JAHHBIX JJIs1 HEMPO(PECCHOHATBHBIX
IOJIb30BaTEIICH;

. nemuprupoBaHue KOCMUUECKUX N300paskeHHi;

. OCHOBBI KapTorpaguu.

IIpoepammmbie mpedo8aHUsA K YMEHUAM U HABbIKAM (Pe3V1bManibl NPAKMU4ecKol N0020MosKu):

. CaMOCTOSITENILHO PelIaTh NOCTaBIECHHYIO 3aJjauy, aHAJIM3UPYs U [1010Mpasi MaTepualbl U
CpeICTBa Ul €€ pelleHNs;

. CO3J/1aBaTh U PACCUNUTHIBATH MOJIETHBIN IUIAH 7151 OECIIUIIOTHOIO JIETATEILHOIO aNiapara;

. 00pabaTbIBaTh a3POCHEMKY U TOIY4aTh TOYHbIE OPTO(OTOIIAHbI U
aBTOMaTU3UPOBAHHbIE TPEXMEPHBIE MOJIETIN MECTHOCTH;

. MozaeupoBaTh 3D-00BEKTHI;

. 3alUIIATh COOCTBEHHbIE TPOEKTHI;

. BBITIOJIHATH OLU(PPOBKY;

. BBINOJIHATH POCTPAHCTBEHHBIN aHAIIN3;

. CO3J1aBaTh KapThl;

. co3JlaBaTh MPOCTeHIINe reorpaguueckue KapThl Pa3IMYHOTO COEPKaHMS;

. MOJICIIMPOBATh reorpaduiaeckue 0ObEKThI U SBICHUS;

. IPUBOAUTH IPUMEPHI IPAKTUYECKOT0 MCII0JIb30BaHMs reorpaduuecKux 3HaHuH B

Pa3JIUYHBIX o0iacTax JACATCIBHOCTH.

CucremMa OLleHKH JOCTHKEHH S IVIAHMPYEMbIX Pe3yJIbTATOB OCBOEHH S POrpaMMbl
Buabsl KOHTPOIIA (BBICOKHH, CPENHII, HUSKUH YPOBEHD):
- IPOMEXKYTOYHBIN KOHTPOIIb, IPOBOJAUMBII BO BpeMsl 3aHATHIA;
- UTOTOBBIM KOHTPOJIb, TPOBOJUMBIN MOCIIE 3aBEPILIEHNUS BCEH YUEeOHON MpOorpamMmal.
PopMBbI IPOBEPKH PE3YIABTATOB:
- HaOJI0/IeHNE 32 O0YUJarOIIMMUCS B TIPOIIECCE PadOTHI;
- UTPBI;
- UHAUBUAYaJIbHbIE U KOJJIEKTUBHBIE TBOPUYECKHE PAOOTHI;
- Oecenbl ¢ 00YYAOIMIMMHUCS U UX POJUTEISIMH.
DopMBbI OJIBEJICHUSI UTOTOB:
- BBITIOJIHEHUE TIPAKTUYECKUX PaboT;
- T€CTHI;
- aHKETHI;
- 3aIIUTa MPOEKTA.
HroroBas arrecrarus o0y4aronuxcs MpOBOAUTCS MO pe3ybTaTaM MOJATOTOBKU U 3aIUTHI POEKTA.
Ji1st otleHUBaHUS AESTENHHOCTH 00YUYAIOIIUXCSl UCTIOJIB3YIOTCS MHCTPYMEHTHI CaMO- M B3aMMOOIIEHKH.

OcHOBHOE coep:KaHue

Ha nmporsbkeHun Kypca mporpaMMbl, OOydYaromIdecss TIO3HAKOMATCS C  Pa3IMYHBIMU
FeOI/IH(i)OpMaHI/IOHHI)IMI/I CUCTEMAaMM, Y3HAIOT, B KaKHUX 00acTax MMPUMCEHACTCA I‘COI/IH(l)OpMaTI/IKa, KaKue
3a7a44 MOJKET pellaTh, a TaKXKe CMOTYyT CaMM IIPUMEHSATH €€ B CBOEH IOBCEIHEBHOM >KU3HM.
OO6yuatromuecss 6a30BO yCBOSIT MPUHIUI TTo3utinoHupoBaHus ¢ nmomoripio ' HCC. Y3HaroT, Kak MOXXHO
OpraHu3oBaTh cOOp CITyTHUKOBBIX JaHHBIX, KaK OHU MPEACTABISIOTCS B TEKCTOBOM BHUAEC M KaK UX
MOKHO BH3YyalIM3upoBaTh. B paMkax mporpammsbl BBIOEpYT IPOEKTHOE HAIpaBJIEeHUE, HAyyaTCsl CTaBUTh



3aJ]auu, UCCIE0BaTh MPOOIEeMaTHKY, TNIAHUPOBATh BEJACHHUE MPOEKTAa U TPAMOTHO PaCIpeNesaTh POJIU
BHYTPH KOMaH/IbI.

OOyuaromnmecss CMOTYT TO3HAKOMHUTBCS C MCTOPUEH NMPUMEHEHHUs OECHWIOTHBIX JIeTaTeIbHBIX
anmnapaTroB. Y3HAIOT O COBPEMEHHBIX OECIMJIOTHUKAX, CMOIYT PEIIUTh DPAa3JIUYHble 3aJaud C MX
MOMOIIBI0. Y3HAIOT Takke U 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECHWJIOTHBIX CHUCTEM.
OOyuaronyecs: y3HarOT, Kak co34aéTcst MOoNETHOe 3ajaHue s OecnwioTHUKOB. Kak mpousBoauTces
3alycK M JajipHelmas cbéMKa ¢ nomombio BAC. A Takxke mosiydar Takue pe3ysbTaThl CbEMKH, Kak
OpTO(OTOIIAH U TPEXMEPHBIE MOJIEIIH.

OOyuatonuecs: yriryOsTcsi B TEXHOJIOTHUIO 00pa0OTKU T€0aHHBIX MyTEM aBTOMATU3MPOBAHHOTO
MOJICJINPOBAaHUST O0BEKTOB MECTHOCTH. CaMOCTOSATENIBHO CMOTYT BBIOJHUTH ChEMKY MECTHOCTH IO
nonérHomy 3ananuto. Cozgaayt 3D-monenu.

OOyuaronyecs: 03HAKOMSATCS ¢ Pa3JINYHBIMU YCTPOUCTBAMU IIPOTOTUIIMPOBAHUS. Y 3HAIOT 001IME
NPUHIUIBI PabOTHI YCTPOKICTB, chepbl UX MPUMEHEHUS U MPOAYKTHI JEATEIbHOCTH JAHHBIX YCTPOHCTB.
OOyuaronyecss HaydaTcsi TOTOBUTh 3D-MoJenu Aj1s e4aTtu ¢ NOMOILBIO SKCIOPTA JAaHHBIX. JlONOIHST
MO/IEJIN TI0 IaHHBIM a3pO(POTOCHEMKHM C IOMOIBIO PYYHOr0 MojaenupoBanus. IlpumensT ycrpoiicTa
11 IPOTOTUIIMPOBAHUS JUIs IEUATH 3aJlaHHsL.

OOyuarommuecs n3y4ar OCHOBBI B TOAroToBKe npe3eHtaunu. Co3zganyt eé€. IloarorossTes k

npeaACTaBJICHHUIO PCAIM30BAHHOI'O IIPOTOTHIIA. HpeﬂCTaBHT Cro, 3amuiias IpocKT.

Keiicbl, BXOAsiIIME B
nporpamMmmy

KpaTKOQ CoaepiKaHue

Keiic 1. CoBpemeHHbIE
kapTel, wiu Kak onucars
3emito?

Kelic 3HakoMuT 00yyaromuxcs ¢ pa3HOBUIHOCTSIMU JaHHBIX. Peras
3ajjauy Kelca, 00ydaronmecs IpoXoasT CIeAYIOIINe TEMAaTHKU:
KapThl U OCHOBBI UX (POPMHUPOBAHUS; U3YUEHHUE YCIOBHBIX 3HAKOB U
IPUHIUIIOB UX 0OTOOPAKEHMsI HA KapTe; CUCTEMbl KOOpIUHAT U
IIPOEKLIMNA KapT, UX OCHOBHbIE XapaKTEPUCTUKU U BOZMOKHOCTHU
IPUMEHEHUs; MacIuTal U JIp. BCIOMOTraTeIbHble HHCTPYMEHTBI
(GbopMHUPOBaHHUS KApTHI.

Ketic 2. I'mobansHOe
MO3UIIMOHUPOBAHNE
«Hatnu ce0s Ha 3eMHOM
mape».

HecMoTpst Ha TO, 4TO HABUTaTOPHI U CHOPTUBHBIEC TPEKEPHI CTATIU
HEOTHEMJIEMOM YaCThIO HAIIeH KU3HU, MAJIO KTO 3HAET MPHUHIIUI UX
pabotsl. [Ipoiins keiic, ooyuatomuecs y3naroT npo [ JIOHACC/GPS
— MPUHIUIBI PA0OTHI, HICTOPUIO, COBPEMEHHBIE CUCTEMBI,
MMPUMCHCHHUC. HpI/IMeHeHI/IC JIOTTCPOB. anyanmaunﬂ TEKCTOBBIX
JTaHHBIX Ha KapTe. Co3aaHne KapThl UHTEHCHUBHOCTH.

Keiic 3.1.
AspodoTtocrémka. «/lms
Yero Ha CaMoM Jiejie
HYXXCH OCCITMIOTHBIN

JeTaTeIbHBINA anmnapar?».

Keiic 3.2. U3meHenue
Cpelibl BOKPYT HIKOJIBI.

OOBEMHBIN KelC, KOTOPBIH MO3BOJIUT 00yYaroIIUMCs OCBOUTH
MOJIHYIO TEXHOJIOTHYECKYIO LIETIOUKY, UCIIOIb3YEMYIO
KOMMEpPUYECKUMHU KOMIAHUSMU. Y CTPONCTBO U MIPUHIIUIIBI
dbyuknuonuposanust BITJIA, OcHOBBI pOTO- U BUICOCHEMKH U
npUHLIMIIOB nepenaun nHpopmanuu ¢ BITJIA, 06paboTka JaHHBIX €
BILIA.

[Tponomxkenne keiica 3.1. OOyuaromuecs, UMest B CBOEM
pacrnopsLKEHUH MIEKTPOHHYI0 3D-MOA€eNb MIKOJIBL, TPOJOKAOT
BHOCHUTbH U3MEHEHUS B MPOJIYKT C IEJIBI0 0J1aroycTpoiicTBa paiioHa.
OO6yuarolmiyecs Ipoa0JKAIOT COBEPIIEHCTBOBATH CBON HaBBIK 3D-
MOJIEJTMPOBAHUS, 3aBepIlIasi IPOEKT.




YueOHO-TeMaTHUYECKOE IIAHUPOBAaHHUE

Pasnen nporpammbl yueOHOro Kypca

KonnuectBo
YacoB

3nakoMmcTBO. TexHnka 6e3onacHocTH. BBogHOE 3ansTue («MeHsst
MUDY).

2

BBenenue B reonH(opMaioHHbIE TEXHOIOTHH.

Keiic 1: «CoBpeMeHHbIE KapThl, UM KAaK OIKMCATH 3EMIIIO?).

Keilic 3HakoMUT 00y4aroLuxcs ¢ pa3HOBUIHOCTSIMU JaHHBIX. Pemmast
3a7auy Keiica, 00yJaronecs MPOXOoAsT CIEIyIOUINe TEMAaTUKU: KapThl
U OCHOBBI UX (DOPMUPOBAHUS; U3YyUEHUE YCIOBHBIX 3HAKOB U
NPUHIUIIOB UX OTOOPaKEHHS HA KapTe; CUCTEMbI KOOPMHAT
HPOEKIUH KapT, UX OCHOBHbIE XapaKTEPUCTHUKU U BO3MOXKHOCTH
NPUMEHEHHS; MacIuTal U Ip. BCIOMOTaTeIbHbIE HHCTPYMEHTHI
(dbopMHpOBaHUS KapThl.

Keiic 2: «I'mobansHOe no3unimonupoBanue “Haiiau cedst Ha 3eMHOM
nrape’”’».

HecMoTpst Ha TO, UTO HABUTaTOPHI U CIOPTUBHBIC TPEKEPHI CTATH
HEOTHEMJIEMOW YaCThIO HAIIEH KM3HHU, MAJIO KTO 3HAET MPUHLUI UX
pabotsl. lpoiias keiic, odyuaromuecs y3Hatot npo [ JIOHACC/GPS
— MPUHIAIBI PA0OTHI, HCTOPUIO, COBPEMEHHBIC CHUCTEMBI,
npumenenue. [IpuMenenue norrepo. Buzyanuzaius TeKCTOBBIX
JnaHHbIX Ha KapTe. Co3Manne KapThl MHTEHCUBHOCTH.

dororpaduu u maHOPaMBI.

Pazyen, mocBAMEHHBIN UCTOPUH U TIPUHIIATIAM CO3IaHUS
dororpaduun. Odydaromnmecs: TO3HAKOMSTCS ¢ TEXHUKOU CO3AaHUS
doTorpaduu, MO3HAKOMSTCS C BO3SMOXKHOCTSAMH TTPUMEHEHUS
dororpaduu Kak cpeacTBa CO3AaHUSI YET0-IN00.

OcHoBbl a3podoTochéMKH. [IprMeHeHre 6eCTUIOTHBIX aBUAIMOHHBIX
cucteMm B aspodoTtocrémke. Ketic 3.1: «Jlng yero Ha camom Jene
HYXXeH OeCIMIOTHBIN JIeTaTeNbHbIN anmapar?y.

OOBEMHBII Kelic, KOTOPBIH MO3BOJIUT 00YYaroIIUMCs OCBOUTD MOJIHYIO
TEXHOJIOTHYECKYIO LIENIOUKY, UCIIOJIb3YEMYI0 KOMMEPUECKUMU
KOMIAHUSAMU. Y CTPOHCTBO U MPUHLIMIBI pyHKIIMOHUpoBaHus BILIA,
OCHOBBI ()OTO- ¥ BUJICOCHEMKH U MIPUHIUIIOB Niepeiaun HHPOopMaluu
¢ BITJIA, obpaboTka nanusix ¢ BITJIA.

29

Keiic 3.2: «M3MeHeHne cpenibl BOKPYT LIKOJIBI.

[Iponomxkenne keiica 3.1. OOygaronuecs, uMest B CBOEM
pacropsLKEHUH MIEKTPOHHYI0 3D-MOAENb MIKOJIBI, TPOJOKAOT
BHOCHTBH U3MEHEHUS B MIPOJIYKT C IEIBI0 0JIaroycTpoiicTBa paiioHa.
OO6yuaromiyecs IpoI0JKAIOT COBEPIIEHCTBOBATH CBOM HaBBIK 3D-
MOJIEJTMPOBaHUS, 3aBepIIasi IPOEKT.

10

HO}IFOTOBK& 3aI0UTHEI ITPOCKTA.

3amuTa NpoeKTOB.




OcHoBHbIE pa3ae/ibl IPOrpaMMBbl:

1) BBeaeHue B 0CHOBBI reOMH(OPMALNHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX JIAHHbIX.
OOyuaronmecs: TO3HAKOMSTCS C pa3IMYHBIMU COBPEMEHHBIMHU I€ONH(OPMAIIMOHHBIMU CUCTEMAMHU.
VY3Ha10T, B KakuX 00JacTSIX IPUMEHAETCs TeonH(pOopMaTHKa, KaKhe 3a/1adll MOKET pelliaTh, a TAKKe Kak
oOyuJaroluecss MOT'yT CaMH MPUMEHSTh €€ B CBOSH TTOBCETHEBHOM KU3HHU.

2) ¥Ypok padorsi ¢ TJIOHACC
OOyuaromuecs 6a30BO YCBOSIT MPUHITHI MO3ULIMOHUPOBaHUS ¢ momoiisio [HCC. Y3HatoT, kak MOKHO
OpraHu30BaTh cOOp CIYTHUKOBBIX JAHHBIX, KaK OHU MPECTABIIAIOTCS B TEKCTOBOM BHJIE U KaK UX
MO>KHO BU3yaJIU3UpPOBATh.

3) BbIOOp MPOEKTHOIr0 HANPABJIEHHUS U pacnpeaejeHue poei
Br160p npoexTHoOro Hampasiienus. [locranoBka 3anaun. Mccnenoanue npodnemaruku. [Inanuposanue
npoekrta. Pacnipenenenue posien.

4) YcTpoiicTBO H MpUMeHeHNe 0eCTHIOTHHKOB
OO6yuaromuecs mo3HakomsTcs ¢ ucropueit npumenennss bAC. Y3nator o coppemeHHbIx BAC, kakue
3aJ1a4d MO>KHO PeLIaTh C X MOMOILBIO. Y3HAIOT TaKKE€ OCHOBHOE YCTPOCTBO coBpeMeHHBIX BAC.

5) OcHOBBI CHEMKH ¢ 6eCITUJIOTHUKOB
OOyuaromnmecs: y3HaIoT, Kak coznaéres nonérnoe 3aganue 1t BAC. Kak nmpousBoaures 3anyck u
nanpHeias cbéMka ¢ momoribio BAC. A Takxke Kakue pe3yiabTaThl MOXKHO MOJIYYUTh U KaK 3TO
caenath (moyrydyeHue opropoToriaHa U TpEXMEPHOU MOJIEIH ).

6) Yruy6JéHHoe u3yuyeHHe TeXHOJIOTHii 00paGoTKH reoJaHHbIX
ABTOMAaTHU3MPOBAHHOE MOAETHPOBAHNE OOBEKTOB MECTHOCTH ¢ oMotbio AgisoftPhotoScan.

7) Coop reogaHHbIX
AspodoTochéMKa, BBINOIHEHHE CHEMKH MECTHOCTH 10 MOJIETHOMY 33JaHMIO.

8) O0pa6oTKa U AHAJIU3 Te0TAHHbBIX
Coznanue 3D-monenei.

9) M3yueHue ycTpoOCcTBA JUIsi IPOTOTHITHPOBAHMS
O3HaKOMJIEHHE C yCTPONCTBaMU IPOTOTUIIMPOBAHNUS, IPEIOCTABIEHHBIMU O0YyUYarOLUMCSI.
OOyuaromuecs y3HaIOT OOIIHe MPUHIUIIBI PA0OTHI YCTPOICTB, a TAKXKE KOTJa OHU IPUMEHSIFOTCS M YTO
C MX TIOMOIIbIO MOYKHO MOJIYYHUTb.

10) MoaroToBKa JaHHBIX VISl yCTPOHCTBA MPOTOTHITHPOBAHUS
[Toaroroska 3D-Mopenei, SKCIOPT aHHBIX, MOATOTOBKA 3aJaHUH MO MeYaTH.

11) IpoToTHnMpoBaHue
[Ipumenenue yctpoiicTB nporotTunupoBanus (3D-npunTep).

12) IlocTpoeHne MPOCTPAHCTBEHHBIX CLIEH
JlonosiHeHNE MOJIeNel Mo JTaHHBIM a3pOo(OTOCHEMKH C TOMOIIBIO PyYHOTO MOJEINPOBAHUS U
MIOArOTOBKA K I1€YaTH Ha yCTPONWCTBAX MPOTOTUIIUPOBAHUS.

13) IToaroroBKa npe3eHTaNMii
N3y4yeHne oCHOB B OArOTOBKE Npe3eHTanuu. Coznanue npeseHranuu. [loarotoska k npecTaBiIeHHIO
pealn30BaHHOTO IPOTOTHUIIA.

14) 3amuTa NpoeKToB
[IpencraBienue peaii30BaHHOTO POTOTHUIIA.



KaJjiengapHo-TeMaTH4yecKoe NJIAHHPOBAHHE

Ne | Mecsn Kou-Bo Tema 3ansaTHs

n/n 4acosB

1 Centsi6pp | 2 3nakomcTBO. Texnuka 6e3omnacHocTH. BBogHOE 3anaTHE
(Mensist Mmup).

2 Centsi6pp | 2 Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Cepbl
IIPUMEHEHMS], IEPCIIEKTUBBI UCII0JIb30BaHMSI KapT.

3 Centsibpp | 2 Bekropnble qanHbIe Ha KapTax. 3HaKkOMCTBO ¢ BeO-1'C.
[IBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMu OHJIaiiH-CepBUCAMH.

4 Centsi6pp |1 Cser u 1Bet. Ponb nBera Ha kapte. Kak 3acTaBUTh LIBET
paborarp Ha ce0s?

5 OxTa0pb 2 Coznanue u nyOauKanus cCOOCTBEHHOW KapThl.

6 OxTa0pb 2 CucreMsl 17100aJ1bHOTO MO3UIIMOHUPOBAHUS.

7 OxTs16pB 2 [IpuMeHeHre CIIyTHUKOB U1l HO3ULIMOHUPOBAHUSL.

8 OKTs10pb 1 Hcropus dpotorpaduu. @ororpadus kak cnocod
M3YYEHUS OKPYKAIOIIETO MHPA.

9 Hos6pn 2 XapaktepucTuku ¢otoarmapatoB. [lomydenne
Ka4yeCTBEHHOTO ()OTOCHUMKA.

10 | Hosi6pw 2 Coznanue chepuyeckux naHopam. OCHOBHBIEC TOHSATHS.
Heo6xomumoe obopynoBanue. TexHuka cbEMKU
cepruuecKrx MaHopaM pa3IMyHOH anmnaparypou.

11 | Hos6ps 4 Co3nanue cepuueckux naHopam. CrimBka
nosiydeHHbIX (otorpaduii. Koppekuus u peryib
MaHOPAM.

12 | Jlexabpp 1 @oTOrpaMMETpHs U €€ BIIMSIHUE HAa COBPEMEHHBIN MUD.

13 | Hexabpb 2 Cuenapun CbeMKH OOBEKTOB JJIS1 TTOCIIEYIOIIETO
MOCTPOEHMSI X B TPEXMEPHOM BHJIE.

14 | lexaOpb 4 [TpuHIKI TOCTPOEHUS TPEXMEPHOTO NU300paKEHHS Ha
kommnbtoTepe. Pabota B hotorpammerpuyeckom 110 -
AgisoftMetashape nnmn ananornunom. O6paboTka
OTCHSTOTO MaTepuaa.

15 | Jlexabpp 2 becnmioTHrK B reonH(pOpMaTHKe. Y CTPOICTBO U
MpUMEHEHHE JPOHA.

16 | SuBapp 2 Texuuueckue ocodennoctu BITIIA.

17 | SluBapsb- 6 [Munoruposanue BIJIA.

®espaiib




18 | ®eBpanb Hcnonb30BaHne OECIUIOTHOTO ammapaTa Jisl CbeMKH
MECTHOCTH.

19 | Mapr Bosnukaroniue mpoGieMsl pu co3aanuu 3D-mozeneit.
CrniocoObl pe1akTUPOBAHUS TPEXMEPHBIX MOJIEIIEH.

20 | Mapt TexHosornyu NpOTOTUIIMPOBAHUA. Y CTPOICTBA ISt
BOCCO3/IaHUS TPEXMEPHBIX Mojeneit. Pabora ¢ 3D-
MIPUHTEPOM.

21 | Mapt Pu3nyecKue U XUMHYECKUE CBOMCTBA TUIACTUKA JJIs
3D-mpunrepa. [leyats TpEXMEPHOI MOAETHU IIKOJIBI.

22 | Mapt Pa6ora B [10 amst py4HOTO TPEXMEPHOTO
MozemupoBanus — ScetchUP wnu anaoruaaom.

23 | Ampenb DKCIOPTUPOBAHUE TPEXMEPHBIX (pailioB.
[IpoexkTupoBaHre cOOCTBEHHOM CLICHBI.

24 | Atipenb [Teyats Mmoaenu Ha 3D-nipuntepe. OdopmieHue
TPEXMEPHOHN BEIIECTBEHHON MOJICIIH.

25 | Mai [ToaroroBka 3amUTHI TPOEKTA.

26 | Maii 3amnuTa MpoeKTOB.

27 | Mai 3akmrountensHoe 3auaTue. [loaseaeHne nToron

pabotsl. [Inane mo qopaboTke.




Temamuueckoe njaanuposanue

Ne Pa3pnennsl nporpaMMsel yueOHOIo Kypca Beero Hara
n/n 4acoB

1 3nakomcTBO. TexHuka 0e3onacHocTu. BBogHoe 3ansiTHE
(«Mensist Mup»).

2 BBenenue B reoungopmanuonsbie Texnosornu. Keiic 1:
«CoBpemMennble kKapThl, njan Kak onucars 3eminio?».

2.1, Heo6xomumocTs kapThl B coBpeMeHHOM Mupe. Chepbl
MIPUMEHEHHUS], IEPCIEKTUBBI UCTIOIB30BaHUS KapT.

2.2. Bekropnple nanHbie Ha KapTax. 3HakoMcTBO ¢ Be6-I'NC.
[IBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaguuecKMMH OHJIAH-CEPBUCAMHU.

2.3. Cser u 1BeT. Posib nBera Ha kapte. Kak 3acTaBUTh LIBET
paboratp Ha ceOs?

2.4. Coznanue u myoaukaius coOCTBEHHOM KapThl.

3 Keiic 2: «I'106aabH0e no3uunonupoBanue “Haiinn cedn
Ha 3eMHOM mape”».

3.1. Cuctemsl 11006aIHHOTO TTO3UITUOHUPOBAHHSL.

3.2 [TpuMeHeHrEe CIIyTHUKOB I TO3ULUOHUPOBAHMSL.

4 ®oTorpauu ¥ NIAHOPAMBI.

Uctopus dpotorpadun. ®otorpadus kak crnocod u3ydyeHus

4.1. OKpY>KaIoILIEro Mupa.

Xapaktepuctuku (otoamnmnaparon. [lomydenue

4.2. Ka4yeCTBEHHOTO ()OTOCHUMKA.

4.3. Coznanue ceprudeckux nanopam. OCHOBHBIC TOHSITHS.
HeoOxonumoe o6opynoBanue. TexHuka chEMKU
chepryuecKrx maHopaM pa3IndHOl anmnapaTtypoi (Kamepbl
cMapTQoHOB 6e3 ITAaTUBOB, IM(pPOoBHIE hoTOATIAPATHI CO
MITAaTUBAMHU U T. 11.).

4.4. Coznanue chepudeckux naHopam. CHiMBKa MOTy4eHHBIX
¢dotorpaduii. Koppekuus u peryuis naHopam.

5 OcHoBbl a3podoTochémku. [Ipumenenne BAC
(PecnuJIOTHBIX ABHAIIMOHHBIX CHCTEM) B
aspodorochémre (Keiic 3.1: «/ls yero Ha camom jeJie
HY’KeH 0eCIIMJIOTHBIN JIeTATeJbHbIN annapar?»).

51. doTorpaMMeTpHs U €€ BIUSHUE HA COBPEMEHHBIA MHUP.
Cuenapuu cb€MKH 00BEKTOB JIJIS1 TIOCIIETYIOIIETO

5.2. MIOCTPOEHHUS UX B TPEXMEPHOM BHUJIE.

[TpuHun mocTpoeHus TPEXMEPHOTO U300paKEHUS Ha
koMmrbtoTepe. Pabora B hoTorpammerpuueckom 110 —
AgisoftPhotoScan unu ananoruaaom. O6padboTKa

5.3. OTCHSITOTO MaTepuara.
becniunotHuk B reonHdopmartrke. Y cTpoiCTBO U

54. MIPUMEHEHHUE JPOHA.

55. Texunueckue ocooennoctu BITJIA.

5.6. [Tunoruposanue BITTA.




Hcnonws3oBanne 0ECIUIOTHOTO anmapara st CbEMKH 6
5.7. MECTHOCTH.
Boznukaromnue npo6sieMsl Ipu co3aanuu 3D-Moenei. 3
58. Crnioco0bl peiakTUpOBaHUs TPEXMEPHBIX MOJIENIEH.
TexHOoI0rnu NPOTOTUIIMPOBAHUS. Y CTPONCTBA IS 2
BOCCO3/IaHUs TPEXMEPHBIX Mojeneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
dusnyeckue 1 XUMUYECKHUE CBOMCTBA ILTacTUKA 11d 3D- 1
510. | mpuHTepa. [ledars TpEXMEPHOM MOIECIH IIKOJIBI.
6 Keiic 3.2: «I3MeHeHHe cpeabl BOKPYT IIKOJIbD).
6.1. Pa6ota B I10 a1t pydHOTro TPEXMEPHOTO MOJCITHUPOBAHUS 1
—SketchUp nnm ananorugaaom.
6.2. DkcnoptupoBanue TpéxMepHbIx (aitnos. [Ipoexktupoanue | 7
COOCTBEHHOM CIICHBI.
6.3. Ilewats Moznenu Ha 3D-nnpunTtepe. OdopmieHue 2
TPpEXMEPHOU BEIIECTBEHHOW MOJENH.
7 [ToaroroBka 3amMTH IPOEKTA. 7
8 3ammra npoeKToB. 2
3axmounTenbHoe 3ansaTue. [logBenenrne uToros paboThL. 2
9 [Tnans! o qopaboTke.
72

Hngpopmayuonno-memoouueckue ycnosus
NudopmaninoHHO-METOIUYECKUE YCIOBUS MTPOrPaMMBbI (CIIUCOK BHEIIHUX METOM. MaTEepUasoB) (CCHUIKU
Ha JIOI. MaTepHuaJibl — MPONUCHIBAEM B Kelcax)

1.

Anmazos, 11.B. CO0OpHHUK KOHTPOJIBHBIX BOIIPOCOB MO AUCHUILIMHAM «A3podoTorpadus»,
«AspochéMKay, «AspokocMuueckue MeTo bl chéMok» / .B. Anmasos, A.E. AnteiHoB, M.H.
CeBacthsaHoBa, A.®. Crenenko — M.: m3n. MUUI'AuK, 2006. — 35 c.

baega, E.IO. O6miue Bompocsl MpOSKTUPOBAHUS M COCTABIICHUS KapT JIJIsl CTY/IEHTOB
cneunanbHocTh «Kaprorpadus u reounpopmarukay / E.JO. baesa — M.: uzn. MUNT'AuK,
2014. — 48 c.

Makapenko, A.A. YuebHoe mocobue o KypcoBoMy IPOEKTHPOBAHUIO IO KypCy
«Oomereorpaduyeckue kapto» / A.A. Makapenko, B.C. Mowuceesa, A.JI. CTenaH4eHKO M0
obmelt perakimenn Makapenko A.A. — M.: uzg. MUUT'AuK, 2014. — 55 c.

Bepemaka, T.B. Metoanueckoe nocoOue 1o UCIoib30BaHHUIO TOOrpapuuecKux KapT s
OIIEHKH dKOJIoThuecKkoro coctostaust reppuropun / T.B. Bepemaka, Kagaes I'.A. — M.: u3.
MUUNT AuK, 2013. — 65 c.

Penpko, A.B. ®otorpaduueckue nporiecchl perucrpanuu nHgopmanuu / A.B. Peapko,
Koncrantunosa E.B. — CII0.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.

Kocunos, A.I'. Teopus u npaktuka uudpoBoit 00padoTku n300pakeHui. J{ucTaHImoHHOE
30HAMPOBaHUE U reorpaduueckie nHpOpMaIMOHHbIE CUCTEMBI. YueOHoe nmocodue / A.T.
Kocunos, UK. JIypse noa pen. A.M.bepasiata — M.: uzn. Hayunsiit mup, 2003. — 168 c.
PanuonokanmoHHbIe CUCTEMBI BO3AYIIHON pPa3BellKH, AeMIM(PPUPOBaAHUE PATHOTOKAIUOHHBIX
nzobpaxenuii / mox pen. llkonsuoro JI.A. — uzn. BBUA um. npod. H.E. XKykosckoro,
2008. — 530 c.

Kuenxko, FO.I1. OcHOBBI KOCMUYECKOTO TIpUpoAoBeaeHus: yueOHuK /i1 By30B / FO.I1. Kuenko
— M.: u3n. Kaprreouentp — I'eonesusnar, 1999. — 285 c.



10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

WBanos, H.M. Bamuictika 1 HaBUranus KOCMUYEeCKHX armaparoB: YUeOHUK Ui By30B — 2-€
u3 ., nepepad. u gon. / H.M.MBanos, JI.H. JIsicenko — M.: u3a. JIpoda, 2004. — 544 c.

Bepemaka, T.B. MeTtoanueckoe nmocodue mo Kypcy «KOJIOrHUEcKoe KapTorpaprupoBaHHue)
(;maboparopusie pabotsl) / T.B. Bepemakosa, 1.E. Kyp6aroBa — M.: uzn. MUNT'AuK, 2012.
—29c.

WBanos, A.I'. Metonnueckue ykazaHus MO BBIIOJIHEHHIO JIAOOPATOPHBIX paboT 1O
mucuurunae «L{udposas kaprorpadusy». s cryneHToB 3 Kypca Mo HarpaBIeHUIO
noarotoBku «Kaprorpadus u reouapopmarukay / A.I'. Uanos, C.A. Kpbuios, I'.1.
3arpebun — M.: u3n. MUUT'AuK, 2012. — 40 c.

NBanos, A.I'. Atnac kaprorpaduieckux MpOeKIUi Ha KpyIHbIE peruoHbl Poccuiickoit
Oeneparnun: yaeoHo-HaraagHoe u3aanue / A.I'. iBanos, I'.W. 3arpebun — M.: uzs.
MUUTI'AuK, 2012. — 19 c.

[Terenun, A. 3D-monenmupoBanue B SketchUp 2015 — oT mpocToro K CIoKHOMY.
Camoyuwntens / A. [lerenun — u3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-
4.

breictpos, A.1O. IIpumeHenne reonHPpOpMaMOHHBIX TEXHOJOTHHA B JIOMOJHUTEIHOM
HIKOJIFHOM 0Opa3oBanuu. B cOopruke: Dxonorus. JxoHomuka. Madopmaruka / A 1O.
brictpos, J1.C. JIyouun, C.C. I'py3nes, M.B. Auapees, J1.0. [Ipsira, @.B. llkypos, FO.B.
Konocos — Pocros-na-Jlony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[TopTan BHE3EMHBIX JaHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29

&zoom=2.

OSM — http://www.openstreetmap.org/.

beictpos, A.IO. I'eokBanTyMTynkuT. Metoauueckuii

uHCTpyMeHTapuit HactaBHuKa / A.}O. BeictpoB, — Mocksa, 2019. — 122 c., ISBN978-5-
9909769-6-2.

21. Paboyast mporpaMma OCHOBHOT'O OOLIIET0 0Opa30BaHUS 10 MPEAMETY

«Texnonorus»«I eonHpopMallMOHHBIE TEXHOJIOTUN
ABtopsl: beictpos A.1O., ®omunbix A.A., Mocksa, 2019


http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29&zoom=2
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29&zoom=2
http://www.openstreetmap.org/
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