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Pa3,[[e.ll 1. Kommiekce 0CHOBHBIX XaAPaKTEePUCTHK NPOTrPpaMMbl

IosicuuTe/IbHASA 3aNIUCKA

AKTYaIbHOCTh: CETOIHS TeONH(DOPMAIMOHHBIE TEXHONOTHH CTAIA HEOTHEMIIEMOR JacThIO Hallei
JKU3HH, JTIO00W COBPEMEHHBIN YEJIOBEK IMOJIb3YEeTCs HAaBUTAIIMOHHBIMU CEPBUCAMH, IPHIIOKECHUAMH IS
MOHHUTOPHUHTA OOIMECTBEHHOTO TPAHCIIOPTAa U MHOTMMH JPYTMMHU CEPBHCAMH, CBS3aHHBIMH C KapTaMHU.
OTH TEXHOJIOTHH HCIOJB3YIOTCS B COBEPINCHHO Pa3IHYHBIX cdepax, HauuHas OT pearrpoBaHUs IpH
Ype3BBIUAHHBIX CHTYalUAX W 3aKkaHdmBas MapkeTmHroM. Kypc «I'eomH(pOpManHOHHBIE TEXHOIOIHH»
MO3BONIAET CHOPMHPOBATH y OOYYAIOMIMXCS YCTOHYMBYIO CBS3b MEXAY WHGOPMAIMOHHBIM U
TEXHOJIOTHYECKMM HAMpaBICHUSIMHU Ha OCHOBE pEAIbHBIX INPOCTPAHCTBEHHBIX [AHHBIX, TAaKHX Kak
a’poOTOCHEMKA, KOCMIYECKast ChEMKa, BEKTOPHBIC KapThl ¥ AP. DTO MO3BOIUT 00YJaIOIUMCS OJLydYUTh
3HAHUSA TI0 KCIOJIB30BAHMIO T'€OMH()OPMAITMOHHBIX WHCTPYMEHTOB M IIPOCTPAHCTBEHHBIX NAHHBIX IS
MIOHMMAaHHs ¥ W3YYEHHUS OCHOB YCTPOWCTBA OKPYKAIOIIET0 MUpa M IMPUPOJIHBIX sBleHUHA. O0ygaromuecs
CMOTYT PEaTH30BBIBATH KOMaHIHBIE HPOEKTHI B c(epe HCCIEHOBaHMS OKPYIKAIOMIEr0 MHpa, HadaTbh
HCIIOJIB30BaTh B MOBCEAHEBHOW >XKU3HH HABUTAIIMOHHBIE CEPBHUCHI, KOCMHYECKHE CHUMKU, 3JIEKTPOHHBIE
KapThl, coOupaTh JaHHBIE 00 OOBEKTaXx Ha MECTHOCTH, co3[apath 3D-00bekTh MecTHOCTH (Kak
OT/ICNIbHBIE 3/IaHHUS, TaK U LIEJIbIE TOPOJIa) © MHOTOE JAPYTOE.

Knaccudukxanus nporpaMMbi: TEXHHUECKAs.

HanpassieHHOCTH o0pa3oBaTeIbHOMI MPOrpaMmbI: oOpa3oBaTeybHas IIporpaMma
«['eomHpOpPMAIMOHHBIE TEXHOJOTHHY SBISETCS 00Ieo0pa3oBaTeIbHON MpOrpaMMoi MO IpeaMeTHOU
obmactu «TexHOomoTHI.

DyHKIMOHAJILHOE NPeJHA3ZHAYeHHE MPOTPAMMbBI: IIPOEKTHAS.

®opma opraHu3zanu: rpynnoBas.

AKTyaJIbHOCTDb H OTJIHYHTEIbHbIE 0CO0eHHOCTH MPOrPaAMMBbI

HoBu3na mporpaMMbl 3akiiodaeTcss B CO3/IaHAM YHHKAIBHOH 00pa3oBaTeNbHOM  Ccpeibl,
dbopMupyromell TPOEKTHOS MBIIUICHHE OOYYAIOMMXCS 3a CYST TPAHCISMIUH IIPOSKTHOTO crocoba
TeATENHHOCTH B paMKax PEIICHHS] KOHKPETHBIX TPOOIEMHBIX CUTYyaIAH.

AKTyaJIbHOCTH IIpOrpaMMbl O0OycIiOBlIeHA TeM, 4To paboTa Haj 3ajadyaMé B paMKaxX MPOEKTHOM
TeITENBHOCTH (OPMUPYET HOBBIA THIT OTHOMIEHWS B paMKaX CHCTEMBI «IIpHpona — OOIMecTBO —
YEJIOBEK — TEXHOJIOTHW», OIpPEACNIOmuUi 00513aTeNbHOCTh 3KOJOTHYECKOH HOPMHPOBKH IIpH
OpraHu3aiyy JI000H AESITeNbHOCTH, YTO SBJSETCS NEPBBIM IMaroM K (OPMHUPOBAHMIO HOKOJEHHUS
Pa3BUTHSIY, SBISIOMIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOTO O0ITeCTBA.

IIporpamma mpenmonaraer (opMmupoBaHue y oO0ydarommuxcs MpeACTaBIeHUH O TEHACHIUAX B
pa3BUTUU TexHHYECKOH chepsl. HOBBIM TeXHO-NPOMBINUICHHBIA YKIaJ HE MOXET OBITh TOJIOXKEH B
¢opmar o0mecTBa pa3BUTHS TOJNBKO HA OCHOBAHWM HOBM3HBI (PM3WYECKMX IIPUHIMIIOB, HOBBIX
TEXHUYECKHUX PEINCHHIM W KITACTEPHBIX CXEM B3aWMOICHCTBHS HA TMOCTHHIYCTPUAIBHOM JTalle Pa3BHTHS
couuyMa, a Huaes pa3BUTHA OOIIECTBAa HEMPENIOXHO BKIIOYACT B ceOs TEHACHIUIO K OOpETCHHIO
COHAIPABICHHOCTH aHTPOMOTEHHBIX (PaKTOPOB, 3aKOHOB Pa3BUTHS OHOCHEPHI U KYJIbTYPHOTO PA3BHTHI.

Ilegarormyeckas nenecooOpa3HOCTh 3TOW TMPOTPaMMBI 3aKIIIOYAETCS B TOM, YTO OHa SIBISETCH
LEJOCTHOH M HENPEPHIBHON B TE€UEHHE BCETO Tpoliecca 0OydeHHs M MO3BOJseT oOydaromeMycs Imar 3a
IIaroM packpeiBaTh B ce0e TBOPUECKHE BO3MOXKHOCTH U CAMOPEANTM30BEIBATECS B COBPEMEHHOM Mupe. B
IIpoliecce HM3YyYEHHUs OKpPY)XKalomero Mupa obOydaromuecs MONydaT AOMONHUTENbHOE OOpa3oBaHHE B
obactu mHPOPMATHKH, Feorpaduu, MAaTEMAaTHKA B (DHU3UKH.

OTauYHTeIbHOH 0CO0CHHOCTHIO JAHHOMH MPOrpaMMEI OT YK€ CYIIECTBYIOMUX 00pa30BaTeIbHBIX
IIPOrpaMM SBJIAETCA €€ HANpaBICHHOCTh Ha pa3BHTHE OOyYaloOIMMXcs B MPOEKTHOM AESTETFHOCTH
coBpemennbIMHE MeTonukamMu TPU3 1 SCRUM ¢ moMomibio COBPEMEHHBIX TEXHOIOTHH U 000y TI0BAHHS.



HopMaTHBHBIE IOKYMEHTBI, HA OCHOBE KOTOPbIX IPOEKTHPOBAHA NPOrPaMMa.

1. ®enepanpubiit 3akon ot 29.12.2012r. Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoil @enepanum»
(manee — ©3);

2. ®enepanpubiid 3akoH PO ot 24.07.1998 Ne 124-®3 «O0 OCHOBHEBIX rapaHTHSX IpaB peOcHKa B
Poccuiickoit @enepanuny;

3. Crparerus pazsutus Bociutanusd B P® na nmepuon mo 2025 rona (pactopsoxenue I [paButenscTBa
P® ot 29 mas 2015 1. Ne 996-p);

4. Tlocranosnenue ['maBHOrO rocymapcTBeHHOro caHuTapHoro Bpada P® ot 28.09.2020 N 28 "O6
yTBepkaeHur canuTapHbix mpasunl CII 2.4.3648-20 "CanuTapHO-3IHIEMUOJIOTHYECKUE TPeOOBaHUS K
OpraHu3alysaM BOCIIUTAHUS U O0yUEHUsI, OTJbIXa U 03/I0POBICHUS JETEH U MOJIOIEKU "

5. IloctanoBnenue I'maBHOTO rocynapcTBeHHOro canurapHoro Bpada P® ot 28.01.2021 Ne 2 «O6
YTBEP)KICHUHU caHuTapHbIX npaBun ¥ HopM CamlluH 1.2.3685- 21 «l'mrueHudeckre HOPMAaTHBBL U
TpeboBaHuS K oOecnedeHHIO 0e30macHOCTH U (WiM) Oe3BpeAHOCTH Ui 4YeloBeKa (DaKTOPOB CpEIb
obutanust» (p3a.VI. I'mruenndeckne HOPMATHUBBI 10 YCTPOMCTBY, CONEPKAHHIO W PEXKHAMY pPabOTHI
OpraHu3anyil BOCIUTAHUS U 00YUEHUS, OT/IbIXa M O3I0POBJICHHS ICTEH W MOJIOZEHKI );

6. Ilacnopr ¢enepampHOro mpoekTa "Ycmex Kaxmoro pebeHka" (YTBEpXKIEH Ha 3aceJaHHH
IIPOEKTHOI'O KOMHTETA 10 HallMOHANBHOMY npoekTy "Obpazosanue” 07 gexabps 2018 r., mporoxon Ne 3);

7. 1lpuka3 MunucrepcrBa npocsemnenust Poccuiickoit @eneparun ot 09.11.2018 r. Ne 196 «O6
yrBepxaeHuu llopsnka opraHuzandd W OCYIIECTBJICHHS OOpa30BaTENbHOW JESTEIHHOCTH II0
JONOJIHUTEBHBIM 001e00pazoBaTebHBIM porpaMMamy (naiee — [Topsiaok);

8. IIpuxa3 MunuctepctBa mpocsenienus Poccuiickoit @eneparuu ot 03.09.2019 No 467 «0O6
yrBepxaeHun lleneBoil Mopenu pa3BUTHS PETHOHANBHBIX CHCTEM JIOMOJHUTEIEHOTO O0pa30BaHHUS
nerei» (nanee- Llenepas monens);

9. Ilpukas MunncrepcTBa obpasopanus 1 Hayku Poccuiickoit @enepanun ot 23.08.2017 1. Ne 816
«O06 yrBepxknenun Ilopsaka IpUMEHEHHs OPraHH3AUSAMH, OCYINECTBISIOMMAME 00pa30BaTeIbHYIO
JEATENBHOCTb, JJIEKTPOHHOIO OOydYeHMs, MUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH TIpH
peanu3aitui 06pa3zoBaTENbHBIX TPOTPAMMY,

10. Ilpukaz MunHCTepCTBa TpyJa B conmanbHOM 3amuTsl Poccuiickoit @enepamuu ot 05.05.2018
Ne 298 "OO yrtBepxknenuu mnpodeccuoHarbHoro crammapra "llemaror AOMONHUTEIBHOIO 00pa3OBaHMUs
JIeTeH U B3POCTBIX";

11. Ilpuka3 MunucrepcTBa npocsemienus Poccuiickoit @enepammu ot 13.03.2019 Ne 114 «O6
YIBEPKIACHUHM IIOKasaTelled, XapaKTepH3yomux oOm[ie KPUTEpHH OIEHKH KadecTBa YCIOBHM
OCYIIECTBICHUS o0pa3oBartenpHO# NesITeTFHOCTH OpraHu3aIusIMH, OCYIIECTBIISTFOIIUMH
00pa3oBaTeNbHYIO JEITEIFHOCTE 10 OCHOBHBIM 0011Ie00pa30BaTeIbHBIM MIPorpaMMamM, 00pa3oBaTeIbHEIM
nporpaMmaM  CpefiHero  npodeccHoHalbHOTO — oOpaszoBanusi, 10  OCHOBHBIM  IporpamMmam
npodeccuoHaIbHOTO 00yUCHUS, JONOIHATEIBHBIM 0011e06pa30BaTeIbHBIM IPOrPaMMaMy;

12. Tlpmkas MHHHCTepcTBa OOpa3oBaHms W Hayku Poccuiickoit @emepaniuéi ¥ MHHHCTEPCTBA
npocsemenus Poccutickoit @enepanyu ot 5.08.2020 1. Ne 882/391 «O6 opranu3aitiu H OCYIIECTBIICHAK
00pa3zoBaTeNbHON IEeSTETHHOCTH IO CETEBOM (hopMe peau3aiuy 00pa3oBaTebHBIX IPOrPaMM.

Metonudeckue peKOMEHAAINHN

1. Merogudyeckue pPEKOMEHAAIMH IO MPOSKTHPOBAHHIO JOIOJHUTEIBHBIX OOINEepa3BHBAIOIIMX
Iporpamm (BKIrO4as pa3HOYPOBHEBBIEC MporpamMmel) (paspabotanubie MunoGpuayku Poccun cOBMECTHO
¢ T'AOY BO «MOCKOBCKHH I'OCYyTapCTBEHHBIN Neqarorudeckun yausepcurer», OI'AY «DenepanbHbii
HHCTHTYT pa3BuUTHS oOpasoBanus»y, AHO JII[IO «Otkperroe o6pasosamme», 2015 r1.) (IImceMo
MunucrepcTBa obpaszoBanus u Hayku PO ot 18.11.2015 Ne 09-3242);

2. Merogudyeckde pPEKOMEHIAIMHM 110 pealH3aldyl  aJalTHPOBAHHBIX  JIOMOJHATENLHBIX
00meo0pa3oBaTeNbHBIX IIPOTPAMM, CIHOCOOCTBYIOIMMX CONHAIBHO-TICHXOMOIHYECKON peaOuInTaum,

IpOoQeCcCHOHATIEHOMY CaMOOTIPEICIICHHIO IETEH ¢ OrPAHMYEHHBIMH BO3MOKHOCTSIMHE 3I0pOBbi, BKIIFOYAS
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JeTel-nHBATIOB, C YYeTOM HX 0COObIX oOpasoBaTenbHBIX moTpedHOcTel. (IImcpmo MunucrepcTBa
obpazosanus u Hayku P® Ne BK-641/09 ot 26.03.2016);

3. IlpumepHas nporpamMma BOCIHTAaHWS. YTBEpXKJIeHa Ha 3acemaHuu PenepanpHOrO ydeOGHO-
METOIMIECKOTO 00BeIUHEHH 110 00meMy oOpaszoBanuto 2.06.2020 r. (http://form.instrao.ru );

4. Metonuueckrue peKOMEH AU 110 pa3paboTKe MporpaMM BOCIIUTAHHUSL.

Bo3pact obygaromuxcs: odygarommuecs 7 — 8 KI1accoB.

Cpoku peaqnzanuu nporpammsi: 102 gaca.

Dopmbl 3aHATHI:

- paboTa Han pemeHueM KeHcoB;

- nabopaTopHO-TpakTHIeCKrue paboThI;

- JIEKITUH;

- MacTep-KIIACCHI;

- 3aHATHSI-COPEBHOBAHUS,

- 9KCKYPCHH;

- IPOEKTHBIE CECCHH.

Merto/abl, HCHOIb3yeMble HA 3aHATHIX:

- mpaKTH4eckue (YIpaKHeHUsI, 3a1a4H),

- CJIOBEeCHBIE (pacckas, becena, HHCTPYKTaX, YTEHHE CIIPABOYHOM JIUTEPATYPhI);

= HarJsiIHbIE (IEMOHCTpAIUS MyJIbTUMEIMHHBIX NIpe3eHTalnil, hoTorpadumn);

= npobneMHbie (METOJIBI TPOONEMHOTO M3NOXKEHUs]) — oOydaromuMcsi OaeTcs dYacTh
TOTOBOTO 3HAHHUS,

&= IBPUCTHYECKHE (YACTHYHO-TIONCKOBBIE) — OOYYAIOIMUMCS TPEIOCTABISETCS OOJbIIIas
BO3MOXXHOCTH BBIOOpa BApHAHTOB;

= HCCIIEN0BATENbCKIE — 00yJaromuecs CaMu OTKPBIBAIOT U UCCIIEAYIOT 3HAHUS;

= WJUTIOCTPATUBHO-00bICHUTENHHBIE;

- pPEenpoayKTUBHEIE;

- KOHKpeTHble U  abcTpakTHBIe, CHHTE3 ¥ aHajW3, CcpaBHeHHe, 0000meHue,
a0cTparupoBaHue, KIacCH(PUKAIUI, CHCTEMATH3AIMS, T. €. METOIBI KaK MBICIIHTENILHBIE OTIEPAIHH;

& WHIYKTUBHBIC, IETyKTHUBHBIC.

Ienn 1 3agaun peanu3anuy 0OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl 0CHOBHOTO 00MIEro
oOpazoBaHus

Hens: BoBiedyeHHe oOOy4arOmUXcsi B MPOEKTHYIO NEATENbHOCTh, pa3paboTka HaydHO-

HCCIIEIOBATENbCKUX U HH)XEHEPHBIX MPOESKTORB.

3agaun:

obyuarowue:

. npuoOpeTeHue u yrimyOneHne 3HaHui OCHOB MPOESKTHPOBAHUS M YIIPABICHUS IPOCKTAMH,

. 03HaKOMJICHHE C METOJaMHU U TIpueMaMu cOopa u aHau3a HHGOpMaIiy;

o o0yJeHHe IIPOBEIACHHUIO HCCICIOBAaHUM, MPE3CHTAIIUN U MEXIIPEAMETHON MO3UIIMOHHOM
KOMMYHHUKAIHH;

. oOydeHre padoTe Ha CHEIHATM3HPOBAHHOM O00OPYIOBAaHUH U B IIPOIPaMMHBIX CpeIax;

° 3HAKOMCTBO €  Xap/A-KOMIETeHIUSAMH (T€OMH(POPMAUOHHBIMH),  ITO3BOJISIOITHMEI

NPUMEHATh TCOPETHUYCCKHE 3HAHUS Ha IPAKTUKE B COOTBETCTBHM C COBPEMEHHBIM YPOBHEM DPa3BUTHSA
TEXHOJIOTHH.

paseusarouue:
o ¢dbopMupOBaHHE HHTEPECA K OCHOBAM H300peTaTeNbCKOM AeITeIEHOCTH;
o pa3sBHTUE TBOPYECKUX CIIOCOOHOCTEH M KPEaTHBHOI'O MBIIUICHHS,



° nprobpeTenune onepita uenons3osanust TPU3 npu ¢popmupoBaHnu cOOCTBEHHBIX HeH u
pelLIeHuH;

. GopMHpOBaHHME IIOHHMAaHMSA INpAMOH M O0OpaTHOH CBA3HM IIPOEKTA M CPEMBI  €T0
peain3alni, 3aJI0’KEHUE OCHOB COIUATBHON U 9KOJIOTHIECKON OTBETCTBEHHOCTH;

. pa3BHUTHE T€OMPOCTPAHCTBEHHOTO MBIIUICHHAS;

. pazBuTHE COMT-KOMIETEHIUH, HEOOXOIMMBIX JUI YCHEITHOM paboThl BHE 3aBHCHMOCTH
0T BEIOpaHHOM TTpOdecCcHu.

80CNUMAMENbHbBIE:

. (hopMHUpOBaHHE TTPOSKTHOTO MUPOBO33PEHUS U TBOPUYECKOTO MBIIIJICHHS;

. (GOpPMHUPOBaHWE MHPOBO33PEHUS TI0 KOMIUIEKCHOH  OIIEHKE OKpYXKaIOIIEro MHpa,
HAIPaBJICHHOW Ha €T0 TIO3UTUBHOE H3MEHEHHUE;

. BOCIIUTAaHHE COOCTBEHHOW IMO3WIUU N0 OTHOIICHWIO K JEATEIBHOCTH U yMEHHE

COTIOCTABJISITH €€ C JIPYTUMH MO3HUINSAMHU B KOHCTPYKTUBHOM JTHAJIOTE;

o BOCHHUTAHHE KYJIbTYPHI pabOTHL B KOMaHIE.

IMpunouns: 1 DOAX0AbI K (POPMHPOBAHUIO 00PA30BATEIHLHON IPOrPpAMMBI OCHOBHOI'0
o0mero obpa3oBaHust

[Iporpamma peanusyercs:

- B HENpPepHIBHO-00pa30BaTENIFHON AESITEIHHOCTUA, COBMECTHOU NEATEIHPHOCTH, OCYIECTBIAEMON
B XOJIe¢ PEXUMHBIX MOMEHTOB, I'lic OOYJarOIHiCS OCBAaHUBAET, 3aKpeIUisieT ¥ anpoOupyeT HONydeHHBIE
YMEHUS,

- B CaMOCTOSITENIHOW JEATEIBHOCTH OOydarommuxcs, rae oOydarommicsi MOXeT BHIOpaTh
NEeATENIbHOCTh 0 HHTEpecaM, B3aHMMOJEHCTBOBAThH CO CBEPCTHUKAMHM HA DPABHONPABHBIX IIO3MIIMSX,
pernaTes IpobieMHbIe CUTYaIluu U Ap.;

- BO B3aWMOJECUCTBHUH C CEMBSIMU JICTEH.

IIporpaMmMa MOXKET KOPPEKTUPOBATHCS B CBSI3U C M3MEHEHUSIMU:

- HOPMAaTHBHO-NIPABOBOH 0a3bl NOIMIKOIBHOTO 00Opa30BaHU;

- BHJIOBOM CTPYKTYpBI IPYIIIL;

- 00pa3oBaTeNbHOTO 3aMpoca POJAUTENEH.

ITonxonb! kK GOPMUPOBAHUIO TPOTPAMMEL:

- JImyHOCTHO-OpUeHTHpOBaHHBIH. Opranmsanusi 00pa30BaTENLHOrO IIpollecca C  yUeTOM
[JIaBHOTO KpuTepus 3QpPEeKTUBHOCTH 00YJarOIIerocss — ero JUIHOCTH. MeXaHu3M — CO3/IaHHe YCIOBHIH
JUISL Pa3BUTHS JUYHOCTH HAa OCHOBE M3Y4EHHS CIIOCOOHOCTEH O0O0ydaromierocs, €ro HHTEPECOB,
CKJIOHHOCTEH.

- HesatensHocTHbI. Opranusamnus AeITEIRHOCTH B OOIIEeM KOHTEKCTe 00pa3oBaTeibHOTO
nporiecca.

- IennoctHpi. Opranuzaiusi pa3BUTHS W BOCIOUTAHUS HA OCHOBE OOIEYETIOBEYECKHX
LIEHHOCTEH, a TaK)Ke 3THYECKUX, HDABCTBECHHBIX H T. JI.

- KoMnereHTHOCTHBIH. cDOpMPIpOBaHI/Ie TOTOBHOCTH 06yqa101up1xc31 CaMOCTOATCIBHO
JIEWCTBOBATh B XOJI€ PEIIECHUS aKTyaJIbHBIX 3a71a4.

- Cucremubiii. Meromonorudeckoe HalpapieHHE, B OCHOBE KOTOPOIO JIEXHT PacCMOTPEHHE
oOyuJaromerocsi Kak IEeJOCTHOTO MHOXKECTBA DJIEMEHTOB M3 OTHOIICHWH W Pa3iIHYHBIX CBSI3EH MEXIy
HUMH.

- Juanoruyeckud. OpraHu3anpg mOponecca ¢ YUéToM MPUHIUNA JHANora, CyOBEKT-
CyOBEKTHBIX OTHOIIICHHH.

- [IpoGnemnsiii. @opMHpPOBaHHE MPOTPAMMBI C TIO3HUIUM KOMILIEKCHOTO H MOIYJIBHOIO
IIPENICTABIIEHHS] €€ CTPYKTYpPhl KaK CHUCTEMBI MOAMPOTPaMM IO 00pa30BaTeNbHBIM OOIACTSIM M JETCKHAM
BHJIaM JIEATEIBHOCTH, CIIOCOOCTBYIOIIUM IIE€JIEBBIM OPHCHTHPAM Pa3BHTHS.



- Kynpryponorugeckuii. Opranusanus mpouecca ¢ yaeToM HOTCHIHaa KyIbTypocooOpa3HOTO
cojiep>KaHus JOIMKOJIBHOT0 00pa3oBaHMs.

TemaTnueckoe INJIAHHPOBaHHE

Bceero
Ne mi/mt Paszgensr mporpammel yuebHOTO Kypea 4acoB
3naxomcrBo. Texnuxa 0ezomacHocTH. BBoaHOE 3aHATHE
1 («MeHsist MEDP»). 2
Beenenne B reonndgopmannoHubie TexHoaorun. Keiice 1:
2 «CoBpemeHHbI¢ KapThl, niu Kak onucats 3emio?». 8

Heo6xomumocTh KapThl B coBpeMeHHOM Mupe. Chepsl
2.1 IIPUMEHEHHUS, IEPCHIEKTUBEI UCIIOJIB30BaHNSA KapT. 2
BexTopHsbie qannble Ha kaprTax. 3HakoMcTBO ¢ Be6-1UC.
Cgert u nsert.lIBeT Kak aTpuOyT KapThL. 3HAKOMCTBO C

2.2. KapTorpapuuecKuMy OHJIAHH-CEPBUCAMH. 2

Posnp nBera Ha kapre. Kak 3actaButh 11BeT paboTarh Ha

2.3 cebs? 2
2.4. Co3pnanue u nyOnuKanus cOOCTBEHHOU KapThl. 2
Ketic 2: «I's106anbH0€e no3unnonnposanue “Haiinu cedst

3 HA 36MHOM mape”)». 4
Sinls Cucremsl ro6aIbHOTO TO3UITHOHUPOBAHUS. 2
3.2. IlpMeHeHre CIIyTHUKOB JUIsI TIO3UITHOHUPOBAHUSL. 2

4 ®oTorpaduu u NaHOPaAMBIL. 10

Uctopus potorpaduu. ®otorpadus xak crocod u3ydeHus
OKPY’KaroIIero Mupa.
4.1. 2

XapaKTepuCTHKH (HOTOAMAPATOB.
4.2 IlomyyeHue kaueCTBEHHOT0 OTOCHUMKA. 2
Cosnanne chepuueckux nanopam. OCHOBHBIE IOHSTHSL.
Heobxomumoe o6opynosanue. TexHUKa CHEMKH
cepryuecKuX MaHOPaM Pa3TuIHOM ammnapaTypoit (kamepsl
cMapT(hoHOB Ge3 IMTaTUBOB, TH(POBLIE PoTOANIAPATHI CO

4.3. MITATHBAMH U T. 1.). 2
Cosznanne chepudeckux nanopam. CIIHBKa MOTyISHHBIX
4.4, ¢ororpaduwuii. Koppekmms u peTyIiib maHopam. 4

OcnoBb! a3podoTochémin. [ipumenenne BAC
(OecnIMIOTHBIX ABHAMOHHBIX CHCTEM) B
aspodorocrémie (Keiic 3.1: «/Is gyero Ha camom aesie

S Hy:KeH 0eCIMJIOTHBIH JieTaTeJbHbIH annapat?y»). 58

5.1. DoTtorpamMeTpus U € BIMIHNAE HA COBPEMEHHBINA MHUD. 2
Cuenapun creMKHA 00BEKTOB JIIS MOCIISAYIOMETO

5.4 IIOCTPOEHUS] UX B TPEXMEPHOM BHJIE. 2




[TpuHIKIT TOCTPOSHUS TPEXMEPHOTO H300paKEHUS Ha
kommbrotepe. Pabota B pororpammerpuueckom 110 —
Agisoft PhotoScan i ananoraunom. O6paboTka

3.3 OTCHSITOTO MaTepUaIa. 4
BecrunoTHUK B reonHPOpMaTHKE. Y CTPONCTBO H
5.4. MIPUMEHECHHE JPOHA. 2
D Texanaeckue ocobennoctu bIIJIA. g
5.6. ITumotupoBanme BITJTA. 26
5.7. Vcnonp3oBanne OeCIMIOTHHKA JJIT ChEMKH MECTHOCTH. 14
Bosnukatormue mpobdnemsl npu cozganuu 3D-mMonenei. 2
5.8. CnocoObI pelakTHPOBaHMSI TPEXMEPHBIX MOJETIEH.
TexHOMOrMH NPOTOTUIIUPOBAHHUSL. Y CTPOUCTBA HJIs
BOCCO3JIaHus TpeXMepHBIX Mopeneit. Pabota ¢ 3D-
MPUHTEPOM.
3.9, 2
dusruecKue ¥ XUMUYECKHE CBOWCTBA ITacTuka it 3D-
5.10. | mpunaTepa. [legaTs TpeXMEpHON MOIEIN IIKOJIBL. J
Keiic 3.2: «3menenne cpebl BOKPYI MIKOJIbD). 20
6.1. Pa6oTa B 110 miist pyqHOTrO TPEXMEPHOTO MOJIEITUPOBAHUSL
— SketchUp wmin anasoruysoM. 2
6.2. OKCIOPTHPOBaHUE TPEXMEPHBIX (aitnoB. IIpoekTupoBanue
CcOOCTBEHHOM CIICHBI. 6
[levats Mmoxenu Ha 3D-npunTepe. OdopmieHue
6.3. TPEXMEPHON BEIIECTBEHHOI MOJIEIIH. 6
IloIroToBKa 3aIMUTEI IPOEKTA. 4
3amuTa TpoeKToB. 3akiroTHTenpHOe 3auaTre. [logsenenue
HUTOTOB PabOTHL.
8 2
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Copepxanue Kypea

OcHoBHbBIE pa3/ieJibl HPOrpaMMbl y4eOHOTo Kypca

1) Beegenue B 0CHOBBI reOMHGOPMAIIMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX JaHHBIX.

Ob6ydaromuecs MO3HAKOMSITCS C Pa3IiYHBIMUA COBPEMEHHBIMU IM'€OMH(OPMAIMOHHBIMH CHCTEMaMHU.
Y3Ha10T, B Kakux 00JacTIX NMPUMEHSETCsS TEOMH(POpPMaTHKa, KaKie 3aJjauid MOXKET pelllaTh, a TaKKe Kak
oOydaromuecss MOTYT CaMU IIPUMEHSThH €€ B CBOEH MOBCETHEBHOMN KU3HHU.

2) Ypok pabotsl ¢ I JIOHACC.

Obyuatonuecs 6a30BO yCcBOST IPUHIMUN MO3uIMoHUpoBaHus ¢ nomomnpio 'HCC. V3mator, kak
MO>KHO OPTaHHW30BaTh cOOP CIIYTHUKOBBIX JaHHBIX, KAK OHU IPEICTABISAIOTCS B TEKCTOBOM BHJIE M KaK UX
MOHO BU3YaJIM3UPOBATE.

3) Boi0op NpoeKTHOr0 HANPABJICHHS U pacHpeie/ieHne PoJIei.

Bri6op nIpoeKkTHOro HanpasieHus. [loctanoBka 3amaum. FcecnemoBanue mnpoOIeMaTHKY.

IInanmpoBanue npoekra. Pactnpenenenue poneii.

4) YerpoiicTBO M IpUMeHeHHe 0eCIMIOTHHKOB.

OOGyuaroruecss Mo3HaKOMATCA ¢ uctopuei mpumeneHws bAC. Y3HaroT o coBpeMeHHBIX BAC,
KaKHe 3aJa4d MOKHO PEIIaTh ¢ MX HOMOIIBIO. Y3HAIOT TAKXKE OCHOBHOE YCTPOUCTBO cOBpeMeHHBIX BAC.

5) OcHOBBI ChEMKH ¢ 0€CTHIOTHHKOB,

OOyuaromyuecs y3HaIOT, Kak co3maetcs monetHoe 3ananme s BAC. Kak mpousBomuTes 3amyck u
JaibHeNInas cbeMKa ¢ moMompio BAC. A Takke kKakue pe3ylbTaThl MOXHO MOJIYUUTh H KaK 3TO CIeiaTh
(moxydenue opTodoToNIaHa U TPEXMEPHOH MOIEIH).

6) Yruy0éHHOe H3y4eHne TeXHOJIOTHii 00padoTKH reoJaHHbIX.

ABTOMaTH3MPOBAHHOE MOJIENUPOBaHNE 00 BEKTOB MECTHOCTH ¢ oMot Agisoft PhotoScan.

7) Coop reoqaHHBIX.

A3pooTOCHEMKA, BEITOTHEHHE CHEMKH MECTHOCTH TI0 MOJIETHOMY 3a/IaHHUIO.

8) O6paboTka 1 aHA/IN3 TeOAAHHBIX.

Coznanue 3D-Monemnei.

9) Hsy4enmne ycrpoiicTBa [1Jisl HPOTOTHITHPOBAHMSA.

O3HakoMIIeHHE C YCTPOMCTBaMH MPOTOTHIIMPOBAHHUS, MPEIOCTABIEHHBIMH O0YUYarOIIUAMCS.
OOyuaroruecs: y3HaIOT OOIIUe IPHHIHITEI PA0OTHI YyCTPOKCTB, & TAK)KE KOr/Ia OHU IMPHMEHSIOTCSI U UTO ¢
UX IIOMOINBIO MOYKHO TOJTYYIHTb.

10) IMoaroToBKa JaHHBIX JJs YCTPOCTBA MPOTOTHIIHPOBAHMSI.

IloaroroBka 3D-Mozeneit, 5KCIOPT NaHHBIX, HOArOTOBKA 3aJaHMi 110 IIeYaTH.

11) [IporoTunupoBaHue.

IIpumenenue ycTpoiicT npoToTunupoBanus (3D-npuntep).

12) ITocTpoeHue MpoCTPAHCTBEHHBIX CIIECH.

Jononnenre mozpened Mo MaHHBIM a3pOGOTOCHEMKH C MOMOINBIO PYYHOTO MOAEIMPOBAHHA U
IIOJrOTOBKA K [I€YATH HA YCTPOHCTBAX MPOTOTHITHPOBAHHS.

13) IloaroTroBKa Mpe3eHTAIHIA.

W3ydenne OCHOB B TOATOTOBKe mpe3eHTamuu. Co3fgaHue TNpeseHTalmMu. IIOArOTOBKA K
IIPEACTABICHUIO PEATTM30BAHHOTO MIPOTOTHUIIA.

14) 3amuTa npoeKTOB.

IIpencrapienne peaar30BaHHOTO MIPOTOTHUIIA.



IlnannpyemMsle pe3yJbTaThl OCBOSHUS 00y4alONIMMHUCS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMEbI
OCHOBHOTO 00mmero o6pa3oBaHus (00s3aTeIbHO POBEPUTH Pa3OHEHHE MO JIMIHOCTHBIM, TIPEAMETHBIM U
T. I.)

O0mue MoJI0KeHH

IIporpamma  pgaét oOydaroImMMCS  BO3MOXKHOCTH IIOTPY3HTBCS BO BCE  MHOTOOOpasme
IPOCTPAaHCTBEHHBIX (T€OMH(OPMAIMOHHBIX) TexHOoNoruid. [IporpamMma 3HAKOMHT OOYYarOIUXCsS C
reorH(GOPMAHOHHBIMHI CHCTEMaMH U C PA3IMYHBIMHU BUIAMH IeOJaHHBIX, TI03BOJISIET MTOIYIUTh Oa30BEIE
KOMIIETEHIIMH 0 cOOpy JAaHHBIX M OCBOWTH IEPBHYHBIC HABBIKA paboThl ¢ JaHHBIMHU. [loiydeHHEBIE
KOMIIETEHIIMM M 3HAHMA II03BOJIAT OOydYaroIMMCs NPHUMEHUTh HX IIOYTH B JHOOOM HampaBIeHUH
COBPEMEHHOTO PbIHKA. OCBOUB IporpaMmy, 00ydaromuecs: CMOTYT BBIOpaTh HanOoJiee HHTEPECHYIO JIIs
HUX TEXHOJOIMYECKYIO HallpaBIEHHOCTb, KOTOpPOH OHM OyayT oOyuyaThcsi B paMKaxX YIIIyOJICHHOTO
MOJLYJIAL.

IIporpamma 3arparuBaeT Takue TeMbI, Kak: «OCHOBBI pabOTHI ¢ IPOCTPAHCTBEHHBIMH JTAHHBIMUY,
«OpueHTHpOBaHNE HA MeCTHOCTHY, «OCHOBEI oTorpadumy», «CaMOCTOATEIbHBIN cO0p JaHHBIXY, «3D-
MOJIEIIMPOBAHUAE MECTHOCTH M OOBEKTOB MecTHOCTH», «l eounpopmanmonnsie cuctembl (I'HC)y,
«Busyanuszanus u mpecTaBICHHE PE3YIbTATOBY.

B ocHoBe pa3paboTaHHON HIPOrpaMMBbl JIEKHT METOMMYECKUH HHCTpyMEHTapuii ¢eaepanibHoro
TeIOTOpa beicTpoBa AHTOHa lOpbeBmua «CeTh gerTckux TexHomapkoB — Ksautopuyml. Beommeri
MOJYJIbY.

IIporpamMma OpHEHTHpOBaHA Ha JOMOJHUTEIBHOE 00pa3oBaHKe OOYYArOIUXCS IMIKOILHOIO
BO3pacTta 7 -8 KJ1accos.

CTpyKTypa INIAaHUPYEMBIX Pe3yIbTATOB

ITnanupyemble pe3yabTaThl OMUPAIOTCS Ha BEIYIIHE HEJeBble YCTAHOBKH, OTPAXKAIONIHE OCHOBHOM,
CYUIHOCTHBIM BKJIaJ KaXXIOW H3yd4acMOH IIpOrpaMMBI B pa3BHTHE JIMIHOCTH, OOYYarOIMHUXCS, HX
criocobHoCTEH.

B cTpykType mIaHHpYeMBIX Pe3yIbTaTOB BRIICISAIOTCS CIISIYIONHEe TPYIIIbL:

ks JIngHOCTHBIE pe3ylbTaThl OCBOCHHS OCHOBHOW  00pa3oBaTeNbHONH  MPOrpaMMEI
IIPEJCTABIIEHB] B COOTBETCTBHHU C TPYIION INYTHOCTHBIX PE3YJIbTATOB.

2 MeranpenmMeTHble pe3yibTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON IMPOTPAMMBI
IIPEICTaBICHBI B COOTBETCTBUY C IOATPYIIIAMH YHUBEPCAIBHBIX YUCOHBIX NCHCTBHM.

3. Ilpenqmernbie  pe3ynbTaTbl OCBOCHHS OCHOBHOH — 00pa3oBaTeNbHON  IIPOrpaMMBI

IIPEICTaBJICHBI B COOTBETCTBUY C IPyIIIaMH pe3yIbTaToB yUeOHOTO IIpeIMeTa.
JIngHOoCTHBIE Pe3yJibTAThI
IIpozpammueie mpeboganus K yposHIO 80CHUMAHHOCIU (TUMHOCIHbLE Pe3YbMambl):
— CcOPMHPOBAaHHOCTH BHYTPEHHEH MO3UIMH OOYYAIOIIErocs, SMOLMOHANLEHO-IIOI0KATENEHOE
. OTHOHIEHHE 00yJaroImerocs K MKOJIe, OPHEHTAIHS Ha II03HaHKEe HOBOTO;
— OpHEHTAIM Ha 00pa3el] MOBEACHUSA «XOPOIIEro YUYCHUKAY,
— c(OpPMHPOBAHHOCTH CAMOOIICHKH, BKIIFOYAS] OCO3HAHWE CBOMX BO3MOXKHOCTEH B yUEHHH,

CIIOCOOHOCTH a/ICKBaTHO CYIHUTh O MPUYMHAX CBOETO yCIieXa/HeycHexa B YYCHHH, YMEHUE BUIETh
CBOH JIOCTOMHCTBA H HEIOCTATKH, YBAXKATh CeOsI U BEPUTH B YCIIEX;

— ¢(hOpMHUPOBAHHOCTH MOTHBAITHH K YIEOHOM IEITENLHOCTH;

— 3HAHUC MOPATBHBEIX HOPM H CHOPMHPOBAHHOCTH MOPATBHO-3THYECKHX CYIKICHHH,

CIOCOOHOCTh K PEMICHHIO MOPalbHBIX [POOJeM Ha OCHOBE KOOPAMHALUM Pa3IMYHBIX TOUEK
3pCHHUS, CIMOCOOHOCTh K ONEHKE CBOMX IIOCTYNIKOB M JEHCTBUH IPYrdx JEOJEH C TOYKH 3pEHHS
COOIIOIeHUA/HApyIIEH ST MOPAITBEHON HOPMBIL

lIpoepammueie mpebosanus k YpOGHIO PaA36UmMusL.:
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— C(OPMHPOBAHHOCTh NPOCTPAHCTBEHHOTO MBIIIICHAS, YMEHHE BHICTh OOBEM B ILIOCKHX
IperMeTax;

— yMenne 00pabaThiBaTh ¥ CHCTEMATH3HPOBAThH OONIBIIOE KOIHYECTBO HHYOPMAIUH;

— c(OpMHPOBAaHHOCTb KPEATHBHOTO MBIIUICHUS, [TOHHMAHHE UPHHIMIOB CO3[aHHus HOBOTO
IPOIYKTa;

— c()OPMUPOBAHHOCTE YCUIUUBOCTH, MHOT038Ia49HOCTH;

— Cc(OPMHPOBAHHOCTE CaMOCTOSITEIBHOTO MOAXO[Aa K BBIIOJHEHHIO Pa3/IMYHBIX 3alay, yMEHHE
paboTaTh B KOMaH/ie, yMEHHE MPaBIILHO JICICTHPOBATh 3aauH.

MertanpeaMeTHbIe Pe3yabTAThI

I'eorpadun

BemyckHUK Hay9mTCS:

- BHIOMpaTh MCTOYHHKH Treorpaduyeckoit mHpopmaimu (kKaprorpa@HyecKrue, CTATHCTHYECKHE,
TEKCTOBBIE, BUACO- U (PoTOM300pakeHMs, KOMIBIOTEpHBIE 0a3bl MaHHBIX), aJeKBATHBIE peIacMbIM
3ajauam;

- OPHCHTHPOBaThCA B HCTOYHHMKAX reorpaduueckodf wHpopMammm (kaprorpaduyeckue,
CTaTHCTHYECKHE, TEKCTOBBIE, BUAEO- U (HOTOM300paXKEHUS, KOMIBIOTEPHBIE 0a3bl JAHHBIX): HAXOAUTH K
H3BJIEKaTh He0OX0MUMYTO HH(POPMAITHIO;

- OIpPENCIATh M CPAaBHUBATh KAYECTBCHHBIC M KOJHMYECTBEHHBIC ITOKA3aTENH, XapaKTEPHIYIOIIUE
reorpagudaecKkue 0OBEKTHI, MIPOIECCH W SABICHHS, WX MONOXKEHHUE B ITPOCTPAHCTBE MO TeorpapudecKum
KapTaMm pasHOTO COAEP)KAHUS U IPYTUM  MCTOYHHKAM; BEISBIIATH HEIOCTAIOUIYIO,

B3aHMO/IOTIOTHSFOITYIO u/unm IPOTUBOPEUHBYIO reorpaduuecKyio uHpOpMaIHIO,
[IPEJCTABICHHYIO B OJHOM WU HECKOJIBKHX HCTOYHHKAX;

- MpeACTaBIATh B  pasnuuHblX  Qopmax (B BHAEe  KapTel, Tabmwmiel, rpaduka,

reorpauYecKoro ONMCAaHMS) Teorpaduyeckylo HHPOPMAIUIO, HEOOXOIAUMYIO JUIS pEIICHHS

y4eOHBIX U IPAKTHKO-OPUECHTHPOBAHHBIX 3a/1a4.

BeimyckHEK NOTyYUT BO3MOXHOCTH HAYIHUTHCS:

° MOJIETUPOBATE Teorpaduyeckre 0OBEKTHI U IBICHHUS,

° NPUBOJMTL IIPUMEPHI IIPAKTHYECKOTO MCIONB30BAHMS TeorpadUuecKuX 3HAHHH B
pasnu4HBIX 00JaCTAX ESITeTFHOCTH.

MartemaTuka

Cmamucmuxa u meopusi 6eposimrHocmet

BbITyCKHUK Hay4uTCS:

o IPEICTABIATh JaHHBIE B BUJE TaOIHII, JHATPAMM;

° YNTATh HHYOPMAIIHIO, TIPEICTABICHHYIO B BU/IE TAOIHUIIBI, JHATPAMMEL

B moBceiHeBHOM XU3HM U IPH U3YIECHUU IPYTHX MPEAMETOB BBITYCKHHK CMOMKET:

. U3BJIEKaTh, HHTEPIPETHPOBATh U NPEOOPa3OBhIBATh HH(YOPMAIIHIO, NPEIACTABICHHYIO B
TabnMIaXx ¥ Ha JHarpaMMax, OTPaXKalOIMyId CBOMCTBA M XapaKTEPHCTHKH pEalbHBIX HPOIECCOB H
SABJICHUH.

HarnsgHas reoMeTpust

I'eomempuueckue ghuzypol

BEIyCKHUK Hay9uTCS:

- OIepUpoBaTh Ha 0A30BOM YPOBHE IOHATHAMU: (DUTYPA, TOUKA, OTPE3OK, MpAMasd, JIyd, JOMaHasl,

Yrojl, MHOTOYIOJBHHMK, TPEYTOJBHMK M YETBIPEXYTONBHHK, IPSMOYTONBHHK W KBaJpaT,

OKPYXXHOCTb W KpyT, HIpsAMOYTOJIbHBIH mNapamienenuien, kyO, map. M3o0paxars H3ydaemble

(GUTYPEI OT PYKH U C TIOMOIIBIO TMHENKH H UPKYJIA.

B noBcenneBHOM XU3HY U IPH H3YIEHUH IPYTHX MPEAMETOB BHILYCKHHUK CMOXKET:

- pemarh NPaKTHYECKHE 3a[1a4 ¢ IPUMEHEHHEM IIPOCTEUINNX CBONUCTB QUryp.
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N3mvepeHus 1 BHIYHCICHHAS

Brmyckuuk Hay4uTes:

- BBHIIIOJIHSTE M3MEPEHUE JUIMH, PACCTOSHUM, BENWYMH YIJIOB C HOMOLIBI0 HHCTPYMEHTOB IS

WU3MEPEHHUI ITHH U YTIIOB.

POuznka

BrITyCKHUK Hay4HTCS:

- cobmonaTh npasria 6e30IMaCHOCTH M OXPaHBI Tpyla IpH padoTe ¢ y4eOHBIM H 1a00paTOPHBIM

obopyioBaHHEM;

- MOHMMAThH TPUHIIMIE] NEHCTBUS MallliH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS HX

6€30MacHOTO MCITOJIF30BaHMsI B TOBCETHEBHOM JKU3HU;

- UCIIONIL30BATh IIPH BHINOJHEHUH YUEOHBIX 3a/1a4 HAYYHO-TIOIYJISIPHYIO JIUTEPATYPy O PH3HUECKUX

SIBJICHUSX, CIIPABOYHBIE MaTEPHAJIBI, PECYPCH HHTEPHETA.

HNuadopmaruka

Brimyckauk Hayuurcst:

- pa3nuyarh BUABI WHGOpMAMHM MO CHoco0aM e¢ BOCHPUSATHS UYEIOBEKOM M IO crocobaM e

MIpeiCTaBIeHUS Ha MaTepHATbHBIX HOCUTENSX;

- TPHBOAWTH TPUMEPH WHPOPMAIHMOHHBIX NPOIECCOB (IIPOIECCOB, CBA3AHHBIX C XPAHEHUEM,

mpeobpazoBaHueM U Nepefadeii JaHHbBIX) B XKUBOU IIPUPOJIE U TEXHUKE;

- kiaccudunuponats cpeactsa KT B cooTBETCTBUY € KPYrOM BBIIOIHSAEMBIX 3a7ad.

MartemaTu4ecKue 0CHOBbI HHPOPMATHKH

BrliycKHUK IOTy4YUT BO3MOKHOCTB!

- TIO3HAKOMUTECS C MMPUMEPAMU MaTeMAaTHUECKUX MOJIENel ¥ MCIIONb30BAHUEM KOMIIBIOTEPOB IIPH

WX aHaJW3e; TOHATH CXOJCTBA W Pa3NHUYUsI MEXIy MaTeMaTHIeCKOl MOJEeNbi0 OOBEKTa W ero

HAaTYpPHOW MOJETBIO, MEXJIYy MaTeMaTHYeCKOW MOJIENbI0 OOBEKTa/sSIBICHUS U CIIOBECHBIM

OTIACAHUEM.

Henoab3zoBanue MpPOrpaMMHBIX CHCTEM H CEPBHCOB

BrInyCKHUK Hay9UTCS:

- KIaccupUIUpOBaTh HANUIBI 110 TUITY W WHBIM NTapameTpam;

- BBIIONTHATH OCHOBHBIE omepaiuu ¢ (aiimamu (co3naBarh, COXpaHATh, PEIAKTAPOBATh, yIAJITh,

apXUBUPOBATh, «PACTIAKOBBIBATH» apXUBHBIC (aMITb).

BeimyckHEK oBiIazieeT (Kak pe3yibTaT IPUMEHEHUS IPOrPAMMHBIX CHCTEM M MHTEPHET-CEPBUCOB B
JTAHHOM Kypce€ U BO BCEM 00pa30BaTeIHLHOM MpOIiecce):

- HaBBIKAMH PAa0OTHI C KOMITBIOTEPOM; 3HAHUSIMH, YMEHHSMH W HABBIKAMH, ITOCTAaTOYHBIMH IS

paboTHl ¢ pa3IUYHBIMH BHAAMH IMPOTPAMMHBIX CHUCTEM ¥ WHTEPHET-CEPBHUCOB ((ailiioBrie

MEHEJKEPBI, TEKCTOBBIE PEIaKTOPhI, JJIEKTPOHHBIC TaOIHIBI, Opay3epbl, MOMCKOBBIE CHCTEMBI,

CJIOBApH, 3JIEKTPOHHBIE SHIMKJIONEMN); YMEHUEM OIMCHIBaTh pabOTy 3TUX CHCTEM K CEPBHUCOB C

UCIOJIB30BAHUEM COOTBETCTBYIOIIEH TEPMHHOJIOTUH;

- pasnuuHbIME (OpPMaMU IIPEICTABIICHHS TaHHBIX (TaONHIIbL, JUarpaMMbl, TpaduKku U T.1.);

- TMO3HAKOMHUTCS C MPOTPaMMHBIMH CpPEICTBaMH sl paboThl ¢ ayJHOBH3YAJIbHBIMH JaHHBIMH K

COOTBETCTBYIOIIAM MOHSITHIHBIM alllapaToOM.

BBITyCKHHUK TIOTy4UT BO3MOKHOCTH (B JJAHHOM Kypce U WHOU yueOHOH e TEIbHOCTH):

- IIPaKTUKOBATHCS B WCHOJB30BAHWH OCHOBHBIX BHJIOB IPHKJIATHOTO IPOTPAMMHOTO OOECIICUCHHS

(penaKkTopsl TEKCTOB, 3JIEKTPOHHEIE TA0JHIEL, Opay3epsl U Ap.);

- TIIO3HAKOMHTBHCS C IPEMEpPaMH HCIONB30BaHUS MAaTeMaTHYeCKOro MOJICJIMPOBAaHUS B

COBPEMEHHOM MHDE;

- IO3HAKOMHUTBCS C IIOCTAHOBKOH BOMpoca O TOM, HACKOJIBKO JOCTOBEpHA MOIydeHHAs

uHpopMalMd, MNOAKpEIUIeHa JIM OHAa JOKAa3aTelbCTBAMH MOJIMHHOCTH (LpUMEp: HAIHYHe
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JJIEKTPOHHOW TOANMCH); IMO3HAKOMHUTHCA C BO3MOXXHBIMH TOIXOAAMH K OIIEHKE JOCTOBEPHOCTH

uHpOpManuy (IpAMep: CpaBHEHUE JAHHBIX U3 PA3HBIX UCTOYHHKOB);

- IO3HAKOMHUTECA ¢ mpumMepamu ucnonb3oBanus KT B coBpemenHoM mupe;

- IOIYYUThb INPEACTABICHHUS O POOOTH3HMPOBAHHBIX YCTPOMCTBAX U MX HCIOIB30BAHWKA HA

IIPOU3BOJICTBE U B HAYYHBIX UCCHECTOBAHMIX.

Texnonorus

PesynbTatsl, 3agB1eHHBIE 00pa30BaTENbHOM MporpaMMoit « TeXHOIOTHY 1Mo OJI0KaM COAepIKaHMs

@opMHpOBaHHE TEXHOJOTHYECKON KyJABTYPHI M  IPOEKTHO-TEXHOJIOTMYECKOTO  MBIILICHHS
00yJaromuxcsl.

BrmyckHUK HAayduTCS:

- CIIEIOBATH TEXHOJIOTHH, B TOM YHCIIE B [IPOIECCE U3TOTOBIICHHUS CYOHEKTUBHO HOBOTO TIPOAYKTa;

- OIICHUBATH YCJIOBHMS IPUMEHHUMOCTH TEXHOJOTMHM, B TOM YHCJIE C MO3ULIHUNA 3KOJOTHICCKOM

3aIMUIITCHHOCTH,

- IPOTHO3UPOBATE 10 U3BECTHOM TEXHOJIOTHH BBIXO/IbI (XapaKTepUCTHKU MPOAYKTa) B 3aBHCHMOCTH

OT M3MEHEHHUA BXOJOB/IIapaMeTPOB/PECYPCOB, MPOBEPATH MTPOTHO3HI OMBITHO-9KCTIEPUMEHTAIEHBIM

IIyTEM, B TOM YHCJIE CAMOCTOSTENFHO TUIAHUPYS TAKOTO POJia SKCICPUMEHTHI;

- B 3aBHCHUMOCTH OT CUTyallid ONTHMH3HPOBATh 0a30Bble TEXHOJOTHH (3aTPaTHOCTh —KaYEeCTBO),

IIPOBOJMTH aHAIHM3 AJIbTEPHATUBHBIX PECYPCOB, COCIUHSTEH B €IMHBIN TJIAaH HECKOJIBKO TEXHOJIOTHIMA

0e3 HMX BHIOM3MEHEHHMsS [UI1 TOJYYCHHS  CIOXKHOCOCTABHOTO  MAaTEPHAIBLHOIO WM

HH(GOPMAITMOHHOTO TPOJTYKTA;

- IPOBOJIUTH OLEHKY U HCIIBITAHKE MTOJIYIEHHOTO MPOAYKTA;

- NIPOBOIMTL aHANM3 MOTPEOHOCTEH B TE€X MWIIM HHBIX MATEPHATBHBIX WM WH()OPMAI[HOHHBIX

POAYKTaXx;

- OIHCHIBATH TEXHOIOTHYECKOE pEIllEHHe ¢ IIOMOLIBK0 TEKCTa, PUCYHKOB, TIpaduyuecKoro

n300pakeHus;

- @HAJM3HPOBATH BO3MOXHBIE TEXHOJNOTHMYECKHE PEIMICHHS, OMpeneisaTh HX JOCTOMHCTBA H

HEJIOCTAaTKU B KOHTEKCTE 3aJaHHON CUTYAIIHH;

- TPOBOMUTE H AaHAIM3UPOBaTh pPa3pabOTKy W/WIM pealu3aldio TPUKIANHBIX IPOEKTOB,

MIPEIIIOJIaraouyX ;

- ONpeJIeIeHHEe XapaKTePUCTHK M pa3paboTKy MaTepHaNbHOTO TPOAYKTa, BKIIIOYAsS €ro

MOJIENHMPOBaHHE B HH(OPMAIMOHHOW cpeme (KOHCTPYKTOpPE), BCTPAMBAHME CO3JAHHOIO

HH(OPMAIIMOHHOTO IPOIYKTa B 3aJaHHYIO 000I0UKY,

- U3rOTOBJICHME MH(OPMAIMOHHOTO IPOIYKTa IO 3adaHHOMY airOPHTMY B 3aJaHHON 00OIIOuKe,

IOPOBOJMTE W aHAIM3MPOBAThL paspabOTKy W/WIIM DPEaNu3alfio TEXHOJIOTHYECKHX IIPOEKTOB,

IIPE 0T afOTIHX ;

= ONTHUMHU3AIMIO  3aJaHHOro cHocoba (TEXHONOTWH) TOJNyYeHHs Tpebyromerocs
MaTepHALHOrO IIPOAYKTa (II0CTe €ro IPUMEHEHUS B COOCTBEHHOM TIPaKTHKE),

- pa3paboTKy (KOMOMHHpOBaHHE, H3MEHEHHE [apaMeTpoB U TpeOOBaHHUM K pecypcam)
TEXHOJIOTHH IOJy4YEHHsI MAaTEPHAIBHOTO U MH(OPMAIIMOHHOTO MPOJIYKTA C 3aJaHHBIMU
CBOMCTBaMH;

* IPOBOJIMTE M aHATTM3MPOBATh Pa3pabOTKy W/HIIU peaTiu3alnio POEKTOB, MPEIIIOIaratOmyX

- IJIaHUPOBaHUE (Pa3paboTKy) MaTepHaTBHOrO MPOAYKTA B COOTBETCTBHU C 3ajadeH
COGCTBEHHOM JeATeIEHOCTH (BKIIIOUAs MOJETUPOBAHNE U paspaboTKy TOKYMEHTAIHH ),

- IUIaHKPOBaHKe (pa3paboTKy) MaTepHAIBHOTO MPOAYKTa HA OCHOBE CAMOCTOSTENHHO
MPOBEICHHBIX HCCIIEN0BAHUH IOTPEOHTEIECKHX HHTEPECOB.

BEITyCKHMK HOTyYUT BO3MOXKHOCTD HAYIHTHCS:

o BBISIBIIATE U (OPMYIUpPOBaTh HpoOiemMy, TpeOYyIONIYIO TEXHOJIOTHYECKOTO

13



pElIeHNS;

. MOIUHUIPOBATH MMEIOTITUECS TIPOYKTHI B COOTBETCTBUH c
CHUTyaIuel/3aKka30M/moTpeOHOCThIO/3a/1aueil  IEITENPHOCTA M B COOTBEICTBHH € HUX
XapaKTePUCTHKaMH pa3pabaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOI TEXHOIOIUH;

° TEXHOJIOTU3APOBATh CBOW OTBIT, IPEACTABIATh HA OCHOBE PETPOCIIEKTHBHOTO
aHaM3a W YHA(HUKAWA JIESTENbHOCTH ONKCAaHWE B BHJIE MHCTPYKIUU WM TE€XHOJOTHYECKOMH
KapTHL

IpexmeTHbIe pe3yabTaThI

IIpoepammusie mpebosanus Kk 3HAHUAM (Pe3yTbmamsl Meopemuyeckol N0020MOBKY):

- mpaBmiia 0e30nacHOM paboThl € AIEKTPOHHO-BEUUCITUTEILHBIMU MallMHAMM M CPEJICTBAMHU IS
cOopa NpOCTPAaHCTBEHHBIX TAHHBIX;

- OCHOBHBIE BHJIbI IPOCTPAHCTBEHHBIX JTAHHBIX;

- COCTaBHBIE YaCTH COBPEMEHHBIX TeOHH(OPMAIIHOHHBIX CEPBUCOB;

- mpodeccrHoHATbHOE TPOTpaMMHOe o0ecTiedeHue st 00paboTKH TPOCTPAHCTBEHHBIX JTAHHBIX;

- OCHOBBI ¥ MIPUHITUIIBI a9POCHEMKH;

- OCHOBBI ¥ IPUHITUIIBI pa0OTHI TTOOATHHBIX HABHUTAITHOHHBIX cITyTHHKOBBIX cucteM (I'HCC);

- IpEeACTaBICHWE M BU3yaTW3alUsl OPOCTPAHCTBEHHBIX MaHHBIX ISl HENpo(ecCHOHATHHBIX
MOJIb30BATEIICH;

- IpuHLHUIE 3D-MoIeTupOBaHu;

- YCTPOHCTBO COBPEMEHHBIX KapTOrpapuuecKuX CEpPBUCOB;

- IpPEACTaBICHHE M BU3yalW3alUsl IPOCTPAHCTBEHHBIX JAHHBIX IS HENpOogecCHOHATHHBIX
HOJb30BaTENEH;

- nemupprEpOBaHHE KOCMUYECKUX H300paKeHUH;

- OCHOBBI KapTorpadum.

IIpozpammueie mpebosanus Kk yMEHUAM U HAGLIKAM (Pe3yIbmanuvl NPAKMUYECKOU HOO20MOBKY):

- CaMOCTOSATENBHO PEMIaTh NOCTABICHHYIO 3a/1auy, aHATU3UPYS U TOAOUpas MaTepUallbl i CPEICTBA
JUISL €€ PEICHNUS;

- cO37]aBaTh M PacCUMUTHIBATh IMOJICTHBIM IUTAH Ut OECIIHIIOTHOTO JIETATEIFHOTO arlapara;

- 00pabaThIBaTh a’dpOCHEMKY W IOJIyYaTh TOYHBIE OPTO(OTOIUIAHBI W aBTOMATH3HPOBAHHEIE
TPEXMEpHBIE MOJIEITH MECTHOCTH;

- MoJienupoBaThk 3D-00BEKTHI;

- 3aIMUINATh COOCTBEHHBIE MPOCKTHI;

- BBITIOJHATH OIU(MPOBKY;

- BBITIOJIHSTH IPOCTPAHCTBEHHBIN aHATN3;

- CO3/1aBaTh KapTHI,

- CO3/1aBaTh MpocTeiimue reorpadpuyeckre KapThl pa3iudHOTO COIEPKAHUS;

- MOJIENIMPOBATh reorpaduyeckie 00BEKTHI U IBICHHS;

- IPHUBOJUTH IPHMEPHI IIPAKTHUYECKOTO HCIOIB30BaHUS reorpadHuyecKuX 3HAHHH B PasIHUHBIX
001acTsIX NesITeThHOCTH.
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Pazgen 2 KoMmieke opraHu3anioOHHO-EAATOT MYECKUX YCIOBHIA, BKIIIOYAT HOPMBI

ATTeCTA MK

CucTrema OLEHKH JOCTHKEHHS MJIAHHPYEMBbIX Pe3yJbTATOB OCBOSHHS OCHOBHOM
o0pa3oBaTeIbHOH NMPOTrpPaMMBbI OCHOBHOTO 061Iero 06pa3oBaHUsN

Buast kouTpOIS:

- IPOMEXKYTOUYHBIH KOHTPOIIb, IPOBOJIMMBINA BO BPEMS 3aHSTHIL;
- UTOTOBBIM KOHTPOJb, IPOBOAUMBIH ITOCIIE 3aBEPIICHUS BCCH YIEOHOU TTPOTpaMMEL.

@DOopMEI TPOBEPKH Pe3yJIbTATOB:

- HabmoJeHue 3a 00yJaroImuMHuCs B Ipolecce padoThI;

- HIPHL

S HHAMBUAYAIbHBIC X KOJUIEKTUBHBEIC TBOPYCCKHE paGOTBI;

- Oecensl ¢ 00yJaIOMUMUCS U UX POAUTEIISMHU.

(DOPMI)I TIOABCACHHA HTOT'OB:

- BBIIOJIHEHUE IPAKTHUECKUX padoT;

- TEeCTHI,
- aHKeTEHI;
- 3aIIWTa IpOoeKTa.

HWroroag artecramus 06yqafonmxc51 OpOBOOUTCA II0 peE3ylbTaTaM IIOATOTOBKHM H 3aIlllUThI

IPOEKTa.

I[J'Iﬂ OLOCHHUBAHHA  ACATCIBPHOCTH 06yqafonmxc51 HUCIOJB3YIOTCA HHCTPYMCHTBI CaMO- H

B3aMMOOIICHKH.

Keiicbl, Bxoasiliie B MporpaMmmy

Keic 1. CoBpemeHHble
KapTbl, uan Kak onvcatb
3emnto?

Kelic 3HakomuUT obyyvatowmxca ¢ pasHOBUAHOCTAMM AAHHbIX.
Pewasn

3afa4y Kerica, obyJatowmecs NPoxXoasT caeayiolime TeMaTUKu:
KapTbl Y OCHOBbI UX GOPMUPOBAHUA; M3YUYEHME YC/IOBHbIX 3HAKOB U
NPUHUMNOB UX OTODparKeHUA Ha KapTe; CUCTEMbI KOOPAUHAT 1
NPOEeKLUMIN KapT, UX OCHOBHbIE XapaKTEPUCTUKM U BO3SMOXKHOCTU
npumeHeHua; macwTtab 1 ap., BCNOMOraTe/ibHbl€ MHCTPYMEHTbI
boOpMMPOBAHUA KapTbi.

Ke#ic 2. TnobanbHoe
NO3ULMOHUPOBAHUE
«Hatgn

cebs Ha 3eMHOM LWape».

HecmoTpsa Ha TO, 4TO HaBUraToOpPbl U CNOPTUBHbBIE TPEKEPDI CTaNu
HeOTbeMIEMOI YaCTbHO HALLEN KU3HWU, MaNo KTO 3HaeT NPUHLMN
UX

pabotbl. Mponga Keiic, obyyatowmecs ysHatot npo INMOHACC/GPS
npuHUMNbI paboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMDbI,
npumMeHeHue.

MpumeHeHue norrepos. Busyannsauma TEKCTOBbIX JaHHbIX Ha
Kapre.

Co3pgaHme KapTbl MUHTEHCUBHOCTH.
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Kevic 3.1.
AspodoTocbEémKa.

«[na yero Ha camom gene
HY>KeH 6ecnunoTHbIN
NeTaTeNbHbIN annapaT?».
Ketic 3.2. UameHeHune
cpeapl

BOKPYT LWKOJIbI.

O6BEMHBIN Kelic, KOTopbii NO3BOUT 0BYYAKOLLMMCA OCBOUTD
MOJIHYIO TEXHOMIOTUYECKYIO LIeNOYKY, UCNOJIb3YyeMYIO
KOMMEPYECKMMY KOMMAHUAMM. YCTPOMCTBO U NPUHLMIbI
dyHKUMOoHUpoBaHua BINJ1A, OcHoBbl POTO- U BUAEOCHEMKM U
npuHLMNOB nepegaqn uHdopmauuu c BINJ1A, obpaboTtka gaHHbIX C
BMNJA.

MpoaomkeHue Kelica 3.1. Obyyatowmeca, umesn B CBOEM
pacnopsaMKeHnn aNeKTPoHHY 3D-Mmoaenb WKONbI, MPOAO/IKAIOT
BHOCUTb U3MEHEHUsA B MPOAYKT C Lebio 61aroycTpoicTea paoHa.
O6yuatolmecs NPOAOIKAOT COBEPLIEHCTBOBATL CBOW HaBblK 3D-

moaennposaHua, 3aepllan NPOEKT.
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MaTepHaJ'leO-TeXHH‘{eCKHe YCJIOBHS pEAJIU3AIUH OCHOBHOM

o0pa3oBaTeIbHON NMPOrPaMMbl

(10 cyTH, 0OBeTHHEHNE BCeX PECypCOB, MPONUCAHHBIX B KeHcax)
Cnucok 060pyaoBaHus
Komnbiorepubiii kinace KT
- M®VY (mpunTep, ckamep, komup) Munumanbabre: Gopmar A4, nasepHsli, 9/0, 1 mT.
- HoytOyk HacTaBHHKA C MPEIyCTAHOBICHHOMW OTIEPAMOHHON CHCTEMOM, OQHUCHBIM IIPOrPaMMHBIM
obecreueHreM IIPOM3BOAUTENLHOCTH Tpoiteccopa (mo Ttecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): e meree 2000 exuauI; 00BEM ONIEpaTHBHON IIAMATH: HE MeHee 4
I'6; 00BpéM HakomuTens SSD/eMMC: me mernee 128 I'6; 1O mis mpocMoTpa ¥ pelaKTHPOBAHUS
TEKCTOBBIX JIOKYMEHTOB, JIEKTPOHHBIX TaOJHIl U Mpe - 3CHTAIMH pacIpoCcTpaHEHHBIX (HOpMATOB
(.odt, ,txt, .rtf, .doc,
.docx, .ods, xls, xIsx, .odp, .ppt, .pptx)., 1 mT.
- Hoyrbyk ¢ mpemycTaHOBICHHOM OIEpAIOHHON CHCTEMOH, O(GHUCHBIM NPOrpaMMHBIM
obecneuenneM. HoyrOyk: me ke Intel Pentium N (wm Intel Celeron N), ne Huke 1600 MI',
1920x1080, 4Gb RAM, 128Gb SSD; npou3BomuTensHOCTE mponeccopa: He MeHee 2000 exunum;
IO nmns mpocMOTpa W PEOAKTHPOBAHHS TEKCTOBBIX ITOKYMEHTOB, O3JEKTPOHHBIX TaONuI] H
Ipe3eHTamui pacrpocTpanéHubx Gopmatos (.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
pptx). , 10 mT.

Ypok TexHoioruu

AnutaBHOE 000pYIOBaHUE

- 3D-o6opynoBanue (3D-mpuntep). Munumaneable: Tun npunTepa: FDM; marepuan: PLA;
pabouwii cton: ¢ momorpeBoM; pabouas obnacte  (XYZ): ot 180x180x180 mmM; CKOpOCTh
neuatu: He MeHee 150 MM/Cek; MUHUMAITbHAS TOJIIMHA CIos: He 6onee 15 Mxwm; ¢opmar daiinos
(ocuosubie): STL, OBJ; 3akpeIThIil KOpIyC:

Hanu4aue., 1 mr.

- Imactuk nns 3D-npunTepa. TonmuHa nmacTukoBo HUTH: 1,75

mm; matepuai: PLA; Bec karymxku: vHe menee 750 rp., 15 mr.

IIO nmma 3D-momenuposanusa. OOGmaunsni umaCcTpyMeHT CAIIP/ ACVYII, oxparpiBarommii Bech

IIponece pa60TI:I C U3ACIIUAMHA — OT IPOCKTHPOBAHHUA JO U3rOTOBJICHUA.

17



Cnucok JinTepaTypbl

1. Baesa, E.JO. OOGimme BOMPOCH MPOSKTUPOBAHHWA M COCTABICHHS KapT A CTyIEHTOB

crenuansrocTH «Kaprorpadus u reonrpopmarukay / E.JO. baecsa — M.: n3.
MUNT AuK, 2014. — 48 c.

2. Makapenko, A.A. VYueOHoe moco0He IO KypCOBOMY NPOCKTHPOBAHHIO II0 Kypey
«O6mereorpadpugeckue kapte» / A.A. Makapenko, B.C. Momuceepa, A.JI. Cremamyenko
oz obmel penaknueit Makapernko A.A. — M.: u3g. MUNT'AuK,

2014.— 55 c.
3. Bepemaxa, T.B. Metoauueckoe mocobue 1m0 HCIOIb30BaHUIO TONOIPAQUIECKUX KapT st

OIEHKH KOJIOTHYECKOro coctostuust tepputopuy / T.B. Bepemaka, Kagaes I".A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

4. Penpko, A.B. ®@otorpaduueckue mpoieccsl perucrpanuyu uHGopMmanuu / A.B. Penbko,
Koncranturosa E.B. — CII6.: uza. IIOJIMTEXHUKA, 2005. — 570 c.
8 Kocunos, A.I'. Teopus u mpaktuka mudpoBoit 00paboTku n3obpaxeHui. JJucTaHnuoOHHOE

30HIMpOBaHue U reorpaduyeckue HHGOPMAOHHBIE CHCTEMEL. Yuebnoe nocodue / A.I'. Kocunos, N.K.
JIypwe mox pen. A.M.Bepisata — M.: u3n. Hayussrit mup, 2003. — 168 c.

6. PaauonokanoHHbIe CHCTEMBI BO3TyIIHOH pa3BeIKH, nemuprupoBaHue
paauoNoKanuOHHEIX u3ob6paxenud / mox pex. Ilkxomsroro JLA. — wm3x. BBUA mm. npod. H.E.
Kyxorckoro, 2008. — 530 c.

Ts Kuenko, IO.I1. OCHOBEI KOCMHYECKOTO TPAPOAOBEAeHHs: yaeOHuK 1 By30B / FO.IL

Kuenko — M.: usn. Kaprreonentp — I'eonesuzaar, 1999. — 285 c.

8. VBanos, H.M. BaumcTuka ¥ HaBHTramds KOCMHYECKHX allllapaToB: Y4eOHHK IS

BY30B — 2-€ Hu31., nepepab. u gon. / H.M.Wsanos, JL.H. JIsicenko — M.: n3z. JIpoda, 2004. —
544 c.

9. Bepemaka, T.B. Metoaudeckoe mocobue mo Kypey «IKOJIormueckoe KaprorpagupoBanuey
(maboparopusie padotsl) / T.B. Bepemakosa, .E. Kyp6arosa — M.: usn. MUMI'AuK, 2012. — 29 c.
1. VBanoB, A.I. MeToaudeckne yKa3aHHs [0 BEBITOJHEHHIO JTa0OPAaTOPHBIX PabOT 1o

mucuumane «[ludposas xaprorpadus». Jlng crymeHtoB 3 Kypca IO HAlpaBIEHUIO IOATOTOBKH
«Kaprorpapuss u reomnbopmarukay / A.I'. VpanoB, C.A. Kpewos, I'M. 3arpebun — M.: usp.
MUUNT" AuK, 2012. — 40 c.

11. MBanos, A.I'. Arnac xaprorpapudueckuX IPOEKIU HAa KpyHHBIE perHoHbl Poccuiickoin
®eneparun: yaebHo-HarmsaHoe u3ganue / A.I'. MBanos, 1. 3arpebun — M.: n3n. MUUI'AuK, 2012.
—19c.

12 Ileremmn, A. 3D-monenmmporanme B SketchUp 2015 — 0T mpocTtoro K CIIOXKHOMY.
Camoyuawmrens / A. Tletemun — u3n. JIMK Ipece, 2015. — 370 c., ISBN: 978-5-97060-290-4.
13.  beictpoB, A.IO. ITlpumenenue reonH(POPMAIMOHHBIX TEXHOJIOTHH ‘B JONOIHHUTEIHHOM

IKOIBHOM OoOpasoBanmu. B cGopruke: Dxonorus. Jxonomuka. Vuapopmaruka / A.1O. Beictpos, JI.C.
JIy6uun, C.C. I'pysnes, M.B. Aunpees, J[.0. llprira, @.B. Iikypog, }0.B. KorocoB — Pocros-Ha-/lony,
2016. — C. 4247.

14. GISGeo — http://gisgeo.org/.

15, I'C-Accoruanun — http://gisa.ru/.

16.  GIS-Lab — http://gis-lab.info/.

18



