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ITosicHuTeNbHAS 3alIlCKA

HOPMATHBHO-IIPABOBBIE ACIIEKTDI
[TPOEKTUPOBAHUM A JOITOJIHUTEJIBHBIX
OBIIEOBPA3OBATEJIbHBIX OBIIEPA3BUBAIOIIMX
[TPO'PAMM

1.1. Ha3znaveHune U 00IacTh NPHUMEHEHUS METOJINICCKUX PEKOMCHIIAINH.

1.1.1. Metoauueckie — peKOMEHJALMKM  aJpecoBaHbl  MefaroraM-  pa3paboTyrKam
JIONIOJTHUTENBHBIX  001Ie00pa30BaTeIbHbIX OOIIEPa3BUBAOIIUX MPOrpaMM; PYKOBOJIUTEISIM
o0pa3oBaTeNbHBIX  OpPraHM3alMN, YTBEP)KIAIOLIUM  JIaHHBIE IPOrPaMMbl;  JKCIIEpTaM,
OIPENIeNIAIOIM UX KauecTBO.

1.1.2. Meronu4yeckue pPEKOMEHIAIMHM pPa3padOTaHbl B LENSIX YHOPSIOYCHHS ACSITEIbHOCTH
00pa30oBaTeNbHBIX  OpPraHW3aIMi, OCYIIECTBISIONMINX JIMIEH3MOHHYI  00pa30BaTElbHYIO
JESTEIILHOCTD 10 JIOMOJHUTEILHBIM 00I1e00pa30BaTeIbHBIM O0IIePa3BUBAOIINM IIPOTPAMMAM
1 o0ecriedeHus eAMHO00pa3us MOIX0/IOB MPU pa3padOTKe W YTBEPKACHUH JTAaHHBIX IMPOTPAMM.
1.1.3. Mertoanyeckne  peKOMEHIALUU M0  TPOCKTUPOBAHUIO JIOTIOTHATEITHHBIX
0011e00pa3oBaTeNbHBIX  OOIIEPa3BUBAOIIMX MPOrpaMM pa3padOTaHbBl C yd4eTOM  BCeX
HWKCH3JI0)KCHHBIX HOPMAaTUBHBIX TIPABOBBIX JOKYMEHTOB, perIaMEHTHPYFOIINX
00pa30BaTEeNbHYIO JCSITEIBHOCTB.

1.1.4. Meronndeckue peKOMEHJAUHU HE ABJIAIOTCS HOPMATUBHBIM aKTOM, HO PEKOMEHIYIOTCS K
UCIIOJIB30BAaHUIO NPU Pa3paboOTKe M OLEHKE KadyecTBa JOIOJIHUTENIBHONW 0011e00pa3zoBaTeabHOM
o011epa3BUBalOIIEH TPOTrPaAMMBI.

1.2. HopmaTuBHO-IIpaBOBEIC OCHOBAaHHA OPOCKTHUPOBAHUA JOMOJIHUTCJIbHBIX

00111€00pa30BaTENLHBIX O0IIEPA3BUBAIOIIMX TPOTPAMM.

1. ®enepanbHbiii 3akoH Poccuiickoit @enepanuu ot 29 nmekabps 2012 r. Ne 273-®d3 «O6
obpazoBannu B Poccuiickoit @eaepammmy» (nanee — @3 Ne 273).

2. ®epnepanbblil 3aKoH 0T 31.07.2020 N 304-D3

3. "O BHecenmnm wusMeHeHui B DenepanbHbiii 3akoH "OO o6OpasoBanuun B Poccuiickoit
®denepanuu" M0 BOMPOCAM BOCIIUTAHUS OOyJarOIIIXCs .

4. KoHmnenuus pa3BUTHS JOTIOJTHUTEIILHOTO 00pa30BaHus ICTEH, yTBEPIKICHHAS PACIIOPSHKEHUEM
[IpaButensctBa Poccmiickoit ®Pepepanmu ot 4 ceHtsaops 2014 1. Ne 1726-p (mamee —
Konnermmmst).

5. Crparerust pa3Butusi BocnuTanusi B Poccuiickoit @enepanun 10 2025 roga, yTBepKaeHHas
pacniopspkeruem [pasutensctBa PO ot 29.05.2015 r. Ne 996-p.

6. IlpuopurerHbiii mnpoekt «JlocTymHoe momomHUTENBEHOE OOpa3oBaHWE ISl JIETei»,
yrBepkaeHHbIH 30 HO0ps 2016 r. mpoTokoaoM 3acenanus npesuanyma npu [pesunenre PO.

7. ®enepanbHbIA MPOEKT « Y CIeX KaxkI0ro pedeHka», yrepxaeHHbli 07 nexadps 2018 .

8. Ilpuka3 MunucrepctBa npocsemmeHust PO ot 09 wosops 2018 r. Ne196 «O06 yTBepxkIeHNH
[Topsinka opraHu3aluyi U OCYIIECTBICHUS 00pa30BaTEIbHOMN EATETLHOCTH 10 TOTIOJHUTEIHHBIM
00111€00pa30BaTEIbHBIM ITPOTPaMMaM».



9. IIpuka3 Munuctepcra npocsemienusi PO ot 15 anpens 2019 r. Ne 170 «O6 yTBepkaeHuu
METOAMKM pacyeTa IOKa3aTelsl HallMOHalIbHOro mpoekra «OOpa3oBanue» «Jlons nerell B
Bo3pacTte oT 5 10 18 j1eT, OXBaUEHHBIX JOTOJIHUTEIBHBIM 00pa30BaHUEM).

10. Ilpuxkaz3 MunucrepctBa 3KOHOMHUYecKoro paszputus PO @DenepanbHOll  CilyXKOBbI
locynmapctBennoit cratuctuku oT 31 aBrycra 2018 1. Ne 534 «OO6 yTBepKIcHHUH
CTaTHUCTUYECKOTO MHCTPYMEHTapus JUisl opraHu3auuu  (¢eaepaibHOro  CTaTUCTUYECKOTO
HaOJII0/IEHUS 32 JONOJHUTEIBHBIM 00pa30BaHUEM JETEW».

11. Ilpukaz MunuctepcTtBa obOpazoBanuss u Hayku P®D or 9 suBaps 2014r. Ne 2 «OO06
YTBEPKACHUM TIOPSKA TPUMEHEHHUS OpraHU3alUsIMHU, OCYIIECTBISIOIMIUMU O0pa30BaTEIbHYIO
JEeSTENbHOCTD, AMEKTPOHHOTO OOy4YeHHs, AUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUN MPH
peanu3anuu 00pa3oBaTENbHBIX MTPOTPAMM».

12. Tlpuka3z MunHCTepcTBa NpocBemeHus Poccuiickoit @eaepamuu ot 17.03.2020 Ne 103 "O6
YTBEP>KACHUHM BPEMEHHOTO MOPSAIKa COMPOBOXKICHHS peanu3ali 00pa3oBaTENbHBIX MMPOrpaMM
HAYaJbHOTO OOIIET0, OCHOBHOTO OOIIEro, cperHero odimiero odpazoBaHusi, 00pa3zoBaTENbHBIX
nporpamm CpeIHero pohecCuoHaIbLHOTO o0Opa3oBaHUs u JIOTIOJTHUTENBHBIX
0011e00pa3oBaTeIbHBIX MPOrPAMM C IPUMEHEHUEM IJIEKTPOHHOTO O0YUYEHUS U TUCTAHIIMOHHBIX
obpazoBarenbHbIX TexHONMOTHI" (3apeructpupoBad 19.03.2020 Ne 57788).

13. IlocTraHoBneHue I'1aBHOrO rocy1apcTBEHHOIO caHUTapHOro Bpauya Poccuiickoit denepannn
ot 28 centsab6ps 2020 1. Ne 28 «OO6 ytBepxknenun CanlluH 2.4.3648-20 «CanurtapHo-
SMHUIEMHOJIOTUYECKHE TpeOOBaHMWS K OpPraHW3alMU BOCIHTAHUS W OOydYeHUs, OTIbIXa W
0370POBJIEHUS AETEN U MOJIOIEKI.

14. Tlpukaz Muntpyga Poccum ot 05 wmas 2018 1. No 298 «OO6 yTBepkaeHHUH
npodeccuoHanibHOTO craHnapra «llegaror TOMONIHUTETHLHOTO 00pa30BaHUs JETEH M B3POCIBIX)
(3apeructpupoBan Muntoctom Poccun 28 aBrycra 2018 r., peructparuionssiii Ne 25016).

15. IluceMo MunoOpHayku P® «O HampaBieHMM METOJUYECKUX PEKOMEHIAUUH o
OpraHu3alM HEe3aBUCHMOM OLIEHKH KauecTBa JOMOJHHUTENbHOro oOpa3oBanus nereit» Ne BK-
1232/09 ot 28 ampens 2017 T.

16. Metoauueckue PEKOMEH1alluu 1o IIPOEKTUPOBAHUIO JIOTIOTHUTEIbHBIX
o0meoOpa3oBaTeNbHBIX  oOIIepa3BuBatomux nporpaMm ot 18.11.2015 r. MunuctepcTBo
oOpa3oBanus u Hayku PO.

17. Ilpuka3z Muno6pazoBanust KBP Ne 778 ot 17.08.2015 r. «O0 yTBepxaeHnH PernoHaabHbIX
TpeOOBaHU K periaMeHTalluH AeATeIbHOCTH TOCYAaPCTBEHHBIX 00pa30BaTeNbHBIX YUPEKICHUN
JIOMIOJTHUTENBHOTO 00pa3oBanus Aereit B Kabapauno-bankapckoii Pecriy6iuke

OTtauynTeNbHbIE 0CO0EHHOCTH IPOrpaMMBbl:
OTnuuuTensHOW  OCOOCGHHOCTBIO  JAaHHOM MpOrpaMMbl  OT YK€  CYIIECTBYIOLIMX

00pa3oBaTeNbHBIX TPOTpPaMM SIBIISIETCS €€ HaINpaBICHHOCTh HA Pa3BUTHE OOYYAIOIIUXCS B
MPOEKTHOM JIeATeNbHOCTH coBpeMeHHbIMU MeTonukamMu TPU3 uw SCRUM ¢ nomomisio
COBPEMEHHBIX TEXHOJOTUN U 000Dy T0BaHHUS.

AKTyaJIbHOCTh NMPOrpaMMbl O0YCJIOBJIEHA TeM, YTO pabdoTa Haj 3ajJadyaMyd B paMKax
HPOEKTHOH JesTeNbHOCTH (POPMUPYET HOBBIM TUI OTHOILIEHUS B paMKaX CUCTEMBbI «IIPHpOJIa —
O0IIECTBO — YEJIOBEK — TEXHOJOIMH», OINPEIeNAIOIMi 00513aTeIbHOCTh JKOJIOTHYECKOM
HOPMHPOBKH TIpU OpraHU3allly JH00H AEATENbHOCTH, YTO SIBJISETCS MEpPBbIM IIAroM K



(GOPMUPOBAHUIO «(IIOKOJICHUS PAa3BUTHS, SBIISIOMIETOCS TPEHAOM Pa3BUTHS COBPEMEHHOTO
oOrecTBa.
[Iporpamma mnpeamonaraet GopMupoBaHHE Yy OOYy4YAIOUIMXCSA MPEACTABICHUN O

TEHJCHLIUAX B Pa3BUTUHU TeXHUUECKOH ceprl. HOBBIN TEXHO-IPOMBIIUIEHHBIN yKiIal HE MOKET
OBITh TOJIOKEH B (opMar oOIIecTBa pPa3BUTHs TOJIHKO HA OCHOBAaHMHM HOBU3HBI (PU3UYECKUX
NPUHLIMIIOB, HOBBIX TEXHUYECKUX PEIIEHUH M KIACTEPHBIX CXEM B3aUMOJEHCTBUS Ha
NOCTUHAYCTPUAJILHOM JTale€ pa3BUTHS COLIMyMa, a HAesd pa3BUTUS OOIIECTBA HENPEJIOKHO
BKJIFOYAET B CeOsl TEHACHIMIO K OOPETEHHIO COHAIPABICHHOCTH AHTPOMOTEHHBIX (aKTOPOB,
3aKOHOB Pa3BUTHUS OMOCHEPHI U KYJIbTYPHOTO Pa3BUTHSL.

Ilenarormyeckasi nejecooOpPa3sHOCTb MPOrpPaMMBbl 3aKJIIOYAeTCs B TOM, YTO OHA
ABIIIETCS 1IEJIOCTHOM M HENpephIBHOW B TEUEHUE BCEro Mmporecca OOydeHHsT U TO3BOJSET
oOyvaromiemycs IIar 3a IIAroM packpbelBaTh B ce0e TBOPUECKHE BO3MOXKHOCTH H
caMOpeaM30BbIBaTbCS B COBPEMEHHOM MHpe. B mporecce M3ydeHUs OKPYXKAloLIEro Mupa,
oOyuyaromuecs: 1moyiyyaT JIOTOJIHUTEIbHOE 00pa3oBaHME B 00JIACTM MH(POPMATUKHU, reorpaduu,
MaTeMaTHKHU U (PU3UKH.

HoBu3Ha nporpaMmsl 3aKiI04aeTcs B CO3/1aHUM YHUKAJIbHON 00pa30BaTeIbHON Cpeibl,
(dopmupyroLIel TPOEKTHOE MBIIIUIEHHE 00yUarouXxcs 3a CUET TPaHCISIMU TPOEKTHOTo crocoda
JeSITeIbHOCTH B PAMKaX pEIIeHHUs] KOHKPETHBIX MPOOJIEMHBIX CUTYyalUi.

Lleasn: BoBieueHHE OOyUarOUIUXCSA B IPOEKTHYIO AESITEIbHOCTh, pa3paboTka Hay4dHO-
HCCJIEIOBATEIbCKUX Y MHKEHEPHBIX ITPOEKTOB.

3agaumn:

Ooyuarowue:

- mpuoOpereHHe W YriIyOJeHHWE 3HAHWH OCHOB MPOEKTUPOBAHUS U YIPABICHUS
MIPOEKTaMU;

- O3HAaKOMJIEHHE C METO/IaMU U puéMamMu cOopa 1 aHaian3a uHGopMaIuy;

- o0ydeHue IPOBEJICHUIO UCCIICIOBAHUIA, TPE3CHTAIMIA U MEXIIPEIMETHON MO3UITMOHHOM
KOMMYHHUKAIIHUH;

- 00yueHue paboTe Ha ClieHUAIN3UPOBAaHHOM 000PYOBAHUU U B IPOIPAMMHBIX Cpeax;

- 3HAaKOMCTBO C XapJ-KOMIETEHUUSAMH (TeonH(OPMAIMOHHBIMH), TO3BOJISIOLIMMHU
NPUMEHATh TEOPETHUYECKHUE 3HAHUS Ha MPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM
Pa3BUTHS TEXHOJIOTUH.

Pazeuearowue:

- popMUpOBaHUE UHTEpPECA K OCHOBAM M300pETATEIbCKOM 1EATEIbHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U KPEaTUBHOI'O MBIIIJICHHUS;

- IpuoOpeTeHue OMBITA UCIOJIB30BAHUSA TPU3 mpu  popmupoBanuu
COOCTBEHHBIX UJIEH U PELICHUH;

- (opMupoBaHHME MOHMMAHHUS MPSAMOM U OOPATHOM CBSI3U MPOEKTA U CPEIbl €ro
peajinzaluy, 3aJI0)keHUEe OCHOB COLIMAIBbHON U IKOJIOTHYECKON OTBETCTBEHHOCTH;

- pa3BUTHE r€ONPOCTPAHCTBEHHOTO MBIIUICHNUS;

- pa3BuTHe COPT-KOMNETEHIIUN, HEOOXOUMBIX JIJIsl yCTIeUTHOW paboThl BHE 3aBUCUMOCTH
0T BBIOpaHHOU Tpodeccuu.

Bocnumamenvnuie:

- popMuUpOBaHUE TPOESKTHOTO MHUPOBO33PEHHSI U TBOPUECKOTO MBILILICHUS;

- (opMHpOBaHUE MUPOBO33PEHHS 110 KOMIUIEKCHOM OIIEHKE OKPY’KAIOLIEr0 MUPAa,
HaIlpaBJICHHOM HA €ro MO3UTUBHOE U3MEHEHHUE;



- BOCIHATaHHE COOCTBEHHOW IMO3UIMU IO OTHOWICHHIO K JEATEIBHOCTH U yMEHHE
COIOCTABIIATH €€ C IPYTUMH ITO3ULIMSMU B KOHCTPYKTUBHOM JIMAJIOTE;
- BOCIIUTAaHUE KYJIbTYpbl padOThl B KOMaH/E.

IInanupyemble pe3yibTaThl 0OCBOCHHSA YU4eOHOI0 Kypca

Buinycknuk nayuumcesa:

- BBIOMpaTh HUCTOYHMKH reorpapuueckoil  uHpopManuu (KapTorpaduueckue,
CTaTUCTUYECKUE, TEKCTOBBIE, BUIECO- M (DOTOU300pa)ke€HMsl, KOMIbIOTEpHbIE 0a3bl JaHHBIX),
a/IeKBaTHBIE PELIaEMbIM 3a/1auaM;

- OPHEHTHPOBATHCA B MCTOYHUKAX reorpadpuueckoid mHpopMauuu (kaprorpapudeckue,
CTaTUCTUYECKHE, TEKCTOBBIE, BHJCO- U (OTOU300paKEHUs,, KOMIBIOTEPHbIE 0a3bl JAHHBIX):
HaXOJMWTh U U3BJIEKAaTh HEOOXOAMMYIO0 MH(OPMALINIO; ONPEENSITh U CPABHUBATh KaueCTBEHHBIE
U KOJHMYECTBEHHBIE MOKa3aTelH, XapakTepusyrolue reorpaduyeckue OOBEKTHI, NMPOLECCHl U
SBJICHUA, UX IOJIOKEHHE B NMPOCTPAHCTBE M0 reorpaduyeckuM KapTam pa3HOrO COAEpKaHHs U
JpyTUM  HMCTOYHHMKAM;  BBIABIATH  HEJOCTAIOILYIO, B3aUMO/IOTIOJIHSIOILY IO u/nnu
IPOTUBOPEUMBYIO Teorpaduyeckyro HHPOPMALUIO, IPEICTABICHHYIO B OJHOM MM HECKOJIBKUX
UCTOYHMKAX;

- TMpeaCTaBiATh B pazauuHbiXx (opmax (B BuAe KapThl, Ta0muiel, rpaduka,
reorpapMuecKkoro oOnucaHus) reorpauyeckyro HHGOpMAIHIO, HEOOXOTUMYIO IS pelICHHS
y4eOHBIX U MPaKTHUKO-OPUEHTUPOBAHHBIX 33/]a4;

- MOJIETTUPOBaTh Teorpaduueckue 0ObEKTHI U SBIICHUS,

- TPUBOAUTH TPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS Teorpapuueckux 3HAHUU B
Pa3JIMYHBIX 00JIACTIX ACATEIbHOCTH;

- IPEJICTABIIATH IaHHBIE B BUJIE TAOJIHII, THATrPaMM;

- YUTaTh UHPOPMALIUIO, PE/ICTABICHHYIO B BUJIE TaOIUIIbI, TUarpaMMBl;

- U3BJIEKaTh, HHTEPIPETHPOBATH M MPe0oOPa30BbIBATh HHPOPMALIUIO, MPEICTABICHHYIO B
TabaMIax U Ha JuarpaMmax, OTPa)<arolllyl0 CBOMCTBA M XapaKTEPUCTHKH pealibHBIX MPOLECCOB
U SIBIICHMIA,

- OIepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMU: (PUTYpa, TOUKA, OTPE3OK, MpsMas, JTyd,
JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOIbHUK, IPSIMOYTOJIbHUK U KBaJparT,
OKpPYKHOCTh M KpYT, NMPSMOYTOJBHBINA Mapajuienenunen, kyO, map. M3o0paxars u3yuyaemble
(Gurypsl oOT pyKH U ¢ IOMOUIbIO JIMHEUKU U LUPKYJIS;

- pemaTh NpaKTUYECKUE 3a/1a4X ¢ IPUMEHEHUEM NIPOCTEUIINX CBOUCTB (UTYp;

- BBIIIOJIHATH U3MEPEHUE JUIMH, PACCTOSHUMN, BEIMYUH YTJIOB C IIOMOIIBIO HHCTPYMEHTOB
JUI U3MEPEHUH UIMH U yTJIOB;

- co0moaath mpaBuiia 0€30MaCHOCTH M OXpaHbl Tpyda Mpu padoTe ¢ yueOHBIM U
71a00paTOPHBIM 000PYIOBAHUEM;

- MOHMMAaTh NPUHLMNBI  JeicTBUA MallliH, npubopoB U TEXHUYECKUX
YCTPOICTB, YCIOBUS UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCETHEBHOM KU3HU;

- WCHOJb30BATh NPH BBINOJHEHUU Y4YE€OHBIX 3a7a4 HAYyYHO-TOMYJSIPHYIO JIMTEPATypy O
bu3nuecKux SABICHUSX, CIIPABOYHbIE MAaTEpUAJIbl, PECYPChl HHTEPHETA;

- pa3nuuaTh BUBI MH(OPMALUU 110 CIIOCOOaM €€ BOCTIPUATHS YEJIOBEKOM U I10
crioco0am e€ mpecTaBIeHUs] Ha MaTepUAIbHBIX HOCUTEIISX;

- TPUBOAUTH MPUMEPHI HH(POPMALIMOHHBIX MPOLECCOB (TMPOLIECCOB, CBA3AHHBIX C
XpaHEeHHEM, IPeoOpa30BaHUEM U Mepeaueii JaHHBIX) B )KUBOM NMPHUPOJIE U TEXHUKE;



- xmaccuduuponath cpepctBa UKT B COOTBETCTBHM ¢ KPYTOM BBITIOTHIEMBIX 33/1a4;

- TII03HAKOMHUTBCS C TMpUMEpaMHU MaTeMaTHUYECKUX MOJeled U HCIOJIb30BAaHUEM
KOMIIBIOTEPOB IIPH UX aHAJIM3€; MOHATH CXOJICTBA U Pa3INYMsI MEKIYy MaTeMaTHUECKON MOJIENbIO
00BEKTa M €ro HaTypHOW MOJENBI0, MEXKIY MaTeMaTUYeCKOW MOJIEIbI0 OOBEKTa/SIBICHUS M
CJIOBECHBIM OITMCAHUEM;

- kaccuuupoBath (Gaiiiel MO THITY U HHBIM TTapaMeTpaM;

- BBINIOJIHATH OCHOBHBIE omepaluu ¢ ¢aiiaMmu (co3gaBaTh, COXPaHsTh, PEJaKTUPOBATH,
yAaJsTh, ApXUBUPOBATH, «PACTIAKOBBIBATEY apXUBHBIC (hailiibl);

- HaBbIKaMH pabOThI C KOMIIBIOTEPOM; 3HAHUSMU, YMEHUSMH U HaBBIKAMU,
JOCTaTOYHBIMH 11 pa0OThI C pPa3IMYHBIMH BUIAMH MPOTPAMMHBIX CHCTEM W HWHTEPHET-
cepBHUCOB ((ailloBble MEHEIKEPbI, TEKCTOBBIE PENAKTOPbI, IEKTPOHHbIE TaOIMIIbI, Opay3epsl,
MIOMCKOBBIE CHUCTEMBI, CIOBapH, 3JEKTPOHHBIE SHIMKIIONEINN); YMEHHUEM OIMCHIBaTh paboTy
3TUX CUCTEM M CEPBUCOB C UCIOJIb30BAHNEM COOTBETCTBYIOIIEH TEPMUHOIOTHH;

- pa3nu4yHBIMU (OpMaMU MPEACTABICHUS NaHHBIX (TaONUIIbI, TUarpamMmbl, TpaduKu U T.
1.);

- TO3HAKOMUTCSI C TPOTPAaMMHBIMH CpPEICTBaAMH Il pabOThl C ayAHOBU3YaIbHBIMU
JAHHBIMU ¥ COOTBETCTBYIOLIUM MOHSATUIHHBIM aIlllapaToMm;

- MPAKTHUKOBAThCA B MCIOJb30BAaHUM OCHOBHBIX BHIOB IPHUKIATHOTO MPOTPAMMHOIO
obecrieueHus (peaaKTOPbl TEKCTOB, AJICKTPOHHBIE TAOJIHIIBI, Opay3ephl U Ip.);

- TMO3HAKOMUTHCS C MPUMEpPaMH HCIOJIb30BaHUS MATEeMAaTUYECKOTO MOJETUPOBAHUS B
COBPEMEHHOM MHUPE;

- MO3HAKOMUTBHCS C MOCTAHOBKOM BOIIpOCa O TOM, HAaCKOJIbKO JIOCTOBEPHA IMOJy4YEHHAas
uHbopMalus, TOJIKpEIUIeHA T OHa J0Ka3aTelIbCTBAMU TMOMJIMHHOCTU (IIPUMEp: HaIUYue
AJIEKTPOHHOM MOJIHUCH); TO3HAKOMHUTHCS C BO3MOKHBIMH MOAXOAaMHU K OLIEHKE JOCTOBEPHOCTH
uHbopMaluu (MpuMep: CpaBHEHUE TaHHBIX U3 Pa3HBIX HCTOYHUKOB);

- IO3HAKOMUTKCS ¢ ipuMepamu ucnonb3oBanust KT B coBpemeHHOM Mupe;

- MOJIyYMTh MPEJCTABIECHUS O pOOOTU3UPOBAHHBIX YCTPOMCTBAX M MX MCIIOJIB30BAHUU Ha
IIPOU3BOJICTBE U B HAYUYHBIX UCCIIEIOBAHUIX;

- clIeZIoBaTh TEXHOJIOTUH, B TOM YHCIIE€ B MPOLIECCE U3TOTOBIIEHUSI CYyOBEKTUBHO HOBOT'O
IPOAYKTA;

- OLEHUBaTh YCIOBHUS TPUMEHUMOCTH TEXHOJOTMH, B TOM UHCJIE C MO3UIUI
AKOJOTMYECKOM 3aIMUIIEHHOCTH,

- IPOTHO3UPOBATh MO WU3BECTHON TEXHOJIOTMH BBIXOJbI (XapaKTEPUCTHKU MPOIYKTa) B
3aBUCHUMOCTH OT M3MEHEHMsI BXOJO0B/MapaMeTpOB/pECypCcOB, MPOBEPSTH MPOTHO3bI OIBITHO-
SKCIIEPUMEHTAJIbHBIM MyTEM, B TOM UYHCJIE CaMOCTOSTENbHO IUIAHUPYS TaKoro poja
SKCTICPUMEHTHI;

- B 3aBUCHUMOCTHU OT CHUTYyallMM ONTUMHU3UPOBATHh 0a30BbIE TEXHOJIOTUU (3aTPATHOCTh —
KauecTBO), MNPOBOAUTH AaHAJIU3 aJIbTEPHATUBHBIX PECYpPCOB, COCAUHATH B EAUHBIA IUIaH
HECKOJIbKO TEXHOJOTHil 0e3 UuX BUIOU3MEHEHHUs HJs TMOJNyYeHHUS CIO0KHOCOCTaBHOTO
MaTepUaTbHOTO WIH HH()OPMAIIMOHHOTO MPOIYKTA,

- IPOBOJUTH OIIEHKY ¥ UCIBITAHUE MOTYUYEHHOTO MPOIYKTa;

- TMPOBOJUTH AaHAIMU3 TMOTPEOHOCTE B TEX WM UWHBIX MAaTEepPHANBHBIX WU
MHGOPMAIIMOHHBIX MPOYKTaX;

- OMHUCHIBATh TEXHOJIOTHUECKOE PEUICHHE C MOMOIIbIO TEKCTa, PUCYHKOB, Ipa)uIecKoro
HU300paKCHHS;



- aHAJM3MPOBATH BO3MOXKHBIE TEXHOJIOTUYECKUE PEIICHHS, ONPEACATh UX JOCTOUHCTBA
¥ HEJIOCTAaTKH B KOHTEKCTE 3aJJaHHOW CUTYaIlHH;

- IPOBOJHTH U AHAIM3UPOBATH Pa3pabOTKy W/WIIM pean3alfio MPUKIATHBIX TPOEKTOB,
TPeIOIarafoIuX:

- Ompe/eTieHne XapaKTePHCTUK M Pa3pabOTKy MaTepHaIbHOTO MPOIYKTa, BKIIOYAs €To
MOJCIUpOBaHNE B WH(OOPMAIMOHHOW cpene (KOHCTPYKTOpPE), BCTpPaWBaHUE CO3JIaHHOTO
MH(POPMAIMOHHOTO MPOYKTa B 33JaHHYIO 000JIOUKY,

- M3TOTOBJIEHHE WH(GOPMALMOHHOIO MPOJIYKTa IO 33JaHHOMY aJrOpUTMy B 3aJaHHOMN
000JI0UKE;

- TPOBOAWTH M aHAIM3UPOBATH pPa3pabOTKy W/MIU pPeaTu3aluio TEeXHOJIOTHUECKUX
MIPOEKTOB, MPEANOIaraloImx:

- ONTHUMM3AIMIO 33aJaHHOTO crmoco0a (TeXHOJIOTHWH) TONy4YeHUs TpeOyroIerocs
MaTepUaIbHOIO MPOAYKTa (IOCIe ero MpUMEHEHHsI B COOCTBEHHOU MPAaKTHKE),

- pa3paboTky (KOMOMHMpOBaHUE, U3MEHEHHE MapaMeTpoB M TpeOOBaHUN K pecypcam)
TEXHOJIOTHHM TIOJY4YEHHUs MaTepuajbHOro M WHGOPMAIMOHHOTO TMPOAYKTa C 3aJaHHBIMU
CBOIMCTBaMH;

- TPOBOAUTh U aHAIM3UPOBATh pPa3pabOTKy W/HMIM  peamu3aluio  MPOEKTOB,
IpeoIaraonux:

- IUIaHupoBaHUE (pa3paboTKy) MaTepHaIbHOIO MPOJIYKTa B COOTBETCTBUM C 3ajayeii
COOCTBEHHOMN JEATENBHOCTH (BKJIIOUAsi MOJIEIMPOBAHUE U pa3pabOTKy NOKyMEHTALIUN),

- IUTaHUpOBaHHE (pa3pabOTKy) MaTepHAIbHOIO MPOJYKTa HAa OCHOBE CaMOCTOSTEIBHO
NPOBENEHHBIX UCCIIEIOBAHUN MOTPEONUTENECKUX HHTEPECOB.

BuinyckHuk nonyuyum 603M0MCHOCHb HAYUUMbCA:

- BBIABIIATH U (GOPMYIIMPOBATH MPOGIIEMY, TPEOYIOIIYIO TEXHOJIOTHUYECKOTO PEIICHHUS;

- MOTU(PHUIIPOBATH UMEIOIINECS TIPOTYKTHI B COOTBETCTBHUH c
cUTyalueit/3aka3oM/moTpeOHOCThIO/3ajaueld  JAEeSITEeNbHOCTH W B COOTBETCTBUHM C  UX
XapaKTePUCTUKAMH pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

- TEXHOJIOTU3UPOBATH CBOI OMBIT, MPEJICTABIATh HA OCHOBE PETPOCIEKTUBHOTO aHaln3a
U YHU(DUKAIUU JeSTeIbHOCTH OMUCAHKUE B BUJIE MHCTPYKIIUHU HIIM TEXHOJIOTHUYECKOM KapThl.

Bo3zpacT 1 Bo3pacTHbIe 0CO0EHHOCTH 00y4aKOLIUXCS

Bospacm ooyuarowuxca: 13-17 ner.

Cpoxu peanuzayuu npozpammel: 35 4acos.

Pabouass mporpamma HampaBieHa Ha oOyuatonmxcs 13-17 jer. [[ns  ycnemHoro
OCBOGHHUS MPOrpaMMbl HEOOXOJUMO Pa3BUTHE AHATUTHUECKUX CIOCOOHOCTEH, KOTOpbIE Yalle
BCero nosiBisitores y nereit k 12-13 rogam. Iloatomy Bo3pact 13 €T MOXKHO Ha3BaTh CaMbIM
NEPCIEKTUBHBIM  BO3pAaCTOM JJIsi Hayaja 3HAKOMCTBA C MHPOM TeOMH(OPMALMOHHBIX
TEXHOJIOTH — MMEHHO B 3TOT NEPHOJ y ILIKOJbHHKA (POPMUPYETCS MOTHBAIUS, CO3/AIOTCS
MPaBUJIbHbIE YCTAHOBKHU Ha y4yeOy, akTUBUPYETCS ACSITEIbHOCTh TE€X YYacTKOB MO3ra, KOTOpbhIe
OTBEYAIOT 32 JIOTMKY M CIIOCOOHOCTH K a0CTPAKTHOMY MBIIICHHIO



CopeprxaHue nmporpaMmbl

BBeneHue B 0CHOBBI FeOMH(POPMANMOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX IaHHBIX.

OOyJatronyiecs: TO3HAKOMATCSI C Pa3IMYHBIMH COBPEMEHHBIMH T€OWH(OPMAIIMOHHBIMH
CHUCTeMaMH. Y3HAIOT, B KaKUX 00JacTAX MPUMEHSETCS TeorH(opMaTHKa, KaKue 3aa4d MOXKET
peliaTth, a TaKKe Kak 00y4JarolUecsiMOryT CaMU IIPUMEHSTh €€ B CBOEH MOBCEAHEBHON KU3HU.

Ypox padots ¢ 'TIOHACC.

OOyuaromuecss 0a30BO YCBOSAT MPHHIMI MO3UlMOHUpoBaHus ¢ momombio [THCC.
VY3Ha10T, Kak MOKHO OpPTaHW30BaTh COOp CITyTHUKOBBIX NAHHBIX, KaK OHHU IPEICTABISIOTCS B
TEKCTOBOM BHJIE U KaK UX MOKHO BU3yaJIU3UPOBATH.

Bp160p MpOEKTHOTO HANIPaBJICHUS U pacTpeeICHUE POJICH.

Bri6op npoekxTHOoro Hampasienus. IloctanoBka 3amauun. MccnenoBanue nmpobieMaTuky.
IInanupoBanue npoekra. Pacnpenenenue ponei.

YCTpoiCTBO U IPUMEHEHHE OECITUIIOTHUKOB.

OO6yuatomuecs: mo3HakoMsTcsi ¢ ucropueit npumeneHus BAC. Y3HaoT 0 cOBpeMEHHBIX
BAC, xakue 3aiauyu MOXXHO peuiaTh ¢ WX IMOMOIIBIO. Y3HAIOT TakXe OCHOBHOE YCTPOWMCTBO
coBpemeHHbIX BAC.

OCHOBBI ChEMKHU € OECITUIIOTHHUKOB.

OOyuaromuecs y3HarT, kak co3gaéres nonétHoe 3aaanue st BAC. Kak npousBoaurcs
3alycK U AaibHeumas cbémMka ¢ momoibio BAC. A Takike kakue pe3ysbTaTbl MOKHO MOJYUYUTh
U KaK 3TO cienaTh (mojaydeHue opTooToruiana u TpEXMEPHOU MOJIEIH).

Yriuy0nénHoe u3ydeHue TeXHOJIOTHMi 00padOTKH reoJaHHbIX. ABTOMAaTH3UPOBAHHOE
MOJICTTMPOBAaHUE 00BEKTOB MECTHOCTH ¢ TIoMoIbio Agisoft PhotoScan.

COop reosaHHbBIX.

AdpodoTochEMKa, BBINOIHEHHE CHEMKH MECTHOCTH T10 MOJIETHOMY 33J[aHHUIO.

OO0paboTka U aHAIHU3 T€0/IaHHBIX.

Coznanne 3D-monenei.

N3ydenue ycTpoiicTBa i1 MPOTOTUIIMPOBAHHS.

O3HakomieHue c YCTpOWCTBAMHU MIPOTOTUIIUPOBAHMUS, MPEA0CTaBICHHBIMU
oOydaromumcs. OOyuarolyecs: y3HAIOT OOIIMEe MPUHIUIBI padOThl YCTPOUCTB, a TaKKe KOraa
OHM MPUMEHSIIOTCSA U YTO C X MTOMOIIBI0 MOXKHO MOJIYYHUTh.

[ToaroroBka MaHHBIX JIJIs1 yCTPONUCTBA MPOTOTUITUPOBAHUSI.

[ToaroroBka 3D-Mopenel, SKCIOPT IaHHBIX, IOATOTOBKA 3aaHU MO MeYaTH.

[IporoTunupoBanue.

[Ipumenenue yctpoiicTB nporoTunupoBanus (3D-npunTep).

[TocTpoeHune npocTpaHCTBEHHBIX CIIEH.

Jononxnenne wmonenen o JTAHHBIM a’poPOTOCHEMKHI c

MOMOIIBI0  PYYHOIO MOJEJIMPOBAHUS M MOJArOTOBKA K IE€YaTH HA YCTPOMCTBax
MIPOTOTUIIMPOBAHUSL.

[ToaroroBka npe3eHTanu.

N3yuenue ocHOB B MOAroToBke npeseHTanuu. Coznanue npesdeHtrauuu. [loaroroBka k
MIPEJICTaBICHUIO PEATM30BAHHOTO MTPOTOTHIIA.

3amura npoeKToB.

[IpencraBnenue peaqan30BaHHOTO MPOTOTHIIA.



TeMaTuyeckoe MJIAHMPOBaHHUeE.

Ilepuon o0yuenusi — ceHTIOpb-Mal (1 200 0Oyuenus)

KoanuectBo yueOHbIX Heeab — 37.
KoanuecTBo yacoB — 37.
Pesxxum npoBenennsi 3ausiTuii: 1 pas B HEJEIO.

Bcero
Ne n/m Pa3nesibl nporpaMmmbl yue0HOro Kypca
4acoB
| 3nakomcTBO. TexHuka 6e3omacHocT. BBogHOe 3ansTHEe («MeHss |
MUD»).
) BBenenue B reonHpopMaiionHsie TexHoioruu. Keiic 1: 3
«CoBpeMmeHnHble KapTel, win Kak onncats 3eMito?».
3 Keiic 2: «['mobanpHOE mo3urmonrupoBanue “Haiiau ce6s Ha 3eMHOM )
mape’”».
4 |®otorpaduu U HaHOPaMBbI. 2
OcHoBsl a3podorochémku. [Ipumenenrne BAC (OecnumoTHBIX
5 |aBuammoHHBIX cucteM) B a3podotochémke (Keiic 3.1: « s uero Ha 20
caMOM JIeJIe Hy’KE€H O€CIUIIOTHBIN JIeTaTeIbHbIN anmnapar?y).
6 [l[ToaroroBka 3aIlMTHI MPOEKTA. 5
7  |3amuTa NpOEKTOB. 3
g 3axmounrtenbHoe 3ansTue. [loasenenue ntoros padotsl. [lnans! mo 1
TopaboTKe.
Hroro 37




KaﬂeH}]apHO-TeMaTl/l‘leCKOC IJIAHUPOBAHUE

Ne ni/m Pa3zgesbl u moapasaesibl IPOrpaMMbl y4eOHOI0 Kypca

Bcero
JacoB

3nakomcTBO. TexHuka Oe3omacHocT. BBogHOE 3aHsTHE («MeHss
MUD»).

Beenenue B reouHpopManuoHHbIe TEXHOJIOTHH.
Keiic 1: «CoBpemenHble kapThl, Wi Kak onucate 3eminro?».

Heo6xoaumocTs KapThl B coBpeMeHHOM Mupe. Chepbl npuMeHeHus,
MEPCHEKTUBBI UCTIOIb30BAHUS KapT.

BexTopHble ganHble Ha kKapTax. 3HakoMcTBO ¢ Beo-I'MC. LiBet kak
3. |aTpuOyT KapThl. 3HAKOMCTBO C KapTOrpapUuECKUMH OHJIANH-
CEepBUCAMH.

Cset u nBeT. Ponb 11BeTa Ha kaprte. Kak 3actaBuTh 11BeT paboTaTh Ha
cebs?

Keiic 2: «I'106a71bH0e no3unuonupoBanue “Haiiamu ceds1 Ha 3eMHOM
mape’».

5. CucrteMsbl TJ100aIbHOTO MO3UIIMOHHUPOBAHUA.

6. HpI/IMeHCHI/IC CIIYTHUKOB JIsI ITIO3MOUOHHUPOBAHUA.

doTtorpauu ¥ NAHOPAMBI.

Coznanue cepudeckux nmanopam. OcHOBHEIE MOHATHS. HeoOxoammoe
obopymoBanue. TexHuka cbéMKH chepruaecKuX MaHopaM pa3InIHON
anmapatypoi (kamepsl cMapTGOHOB O€3 IMITATUBOB, IIU(PPOBHIC
(doToanmapatel cO MTATUBAMU U T. II.).

Koppekuus u petyiib maHopam.

Co3nanue cepuueckux nanopam. CImMBKa rmosrydyeHHbIX (HoTorpaduii.

OcHoBbl a3podorochémku. [Ipumenenue BAC
(0ecnMJIOTHBIX AaBMALIMOHHBIX CHCTEM) B
aspodorochémie
(Keiic 3.1: «/ls1s1 yero Ha camoM JeJie Hy:KeH 0eCNMJIOTHBIN JieTaTeJbHbIH
anmapar?»).

20

9. |Dororpammerpus U €€ BIUSHUE HA COBPEMEHHBIN MUD.

10-11 CreHapuu ChEMKH 00BEKTOB JITSI TIOCIEYIOIIETO TIOCTPOCHHS UX B
" [rpéxmepHOM BHjTE.




12-13.

[TpuHIMD TOCTpOCHUS TPEXMEPHOTO N300paKEHUSI HA KOMIIBIOTEPE.
Pa6ota B hororpammerpudeckom 110 — Agisoft PhotoScan nnu 2
a"aimorngHoM. OOpaboTKa OTCHATOTO MaTepHana.

14 |bectmioTHUK B TeonH(OpMaTHKE. Y CTPOMCTBO U MPUMEHEHHUE JIPOHA. 1
15. [Texuuueckue ocobennoctu BITJIA. 1
16-21. ([TunotupoBanue BITJIA. 6
Hcnons3oBanne 0CIIUIOTHUKA TSI ChbEMKHU
22-27. 8 6
MECTHOCTH.
)3 TexHomoruu NpOTOTUNIMPOBAHUA. Y CTPOICTBA 711 BOCCO3IaHUS 1
" [rpéxmepnbix Momeneii. PaboTa ¢ 3D-nipuHTEpOM.
29-31. [lIoaroToBka 3amMThI IPOEKTA.
32-34. [3ammTa npoeKToB. 3
35 3akmounTtenbHoe 3aHaThe. [logseaenue nutoroB padbotel. [lans mo |
" |mopabortke.
UTOro 37

Keiichbl, Bxoasinue B
MporpaMmmy

Kparkoe cogep:xanue

Keiic 1. CoBpemeHHBIE
KapThl, niau Kak onucars
3emutro?

Kelic 3HakOMUT 00y4aronmMxcs ¢ pa3HOBUIHOCTSIMU JaHHBIX. Peras
3ajauy Keica, o0yyaromnyecs MpoxXoIsT CIeIyIoIIne TEMaTUKU: KapThl
U OCHOBBI UX (POPMHUPOBAHUS; U3yUEHUE YCIOBHBIX 3HAKOB U
MPUHLIUIIOB UX OTOOpaXKeHHsI Ha KapTe; CUCTEMbI KOOPAUHAT U
NIPOEKLUI KapT, UX OCHOBHBIE XapaKTEPUCTUKHU U BO3ZMOKHOCTH
MPUMEHEHUs; MaclITad u JIp. BCIIOMOTaTEIbHbIE HHCTPYMEHTBI
(hopMHUpOBaHUS KapThI.

Keiic 2. ['mobanpHOE

no3uimonupoBanue «Haitan

ce0s Ha 3eMHOM mapeH.

HecMoTpst Ha TO, YTO HABUTATOPBI U CIIOPTUBHBIC TPEKEPHI CTAIN
HEOTHEMJIEMOM YaCThIO HAIICH KU3HU, MAJIO KTO 3HAET MIPHHIIUIT UX
paboTsl. [Ipoiias keiic, oOyudaromuecs y3Hatot npo ['JIOHACC/GPS -
TPUHIAITEI paOOThI, ICTOPHIO, COBPEMEHHBIE CUCTEMBI, IPUMEHEHHE.
[IpumeHenue orrepoB. Busyannzaius TeKCTOBBIX JaHHBIX Ha KapTe.
Co31aHue KapThl ”HTCHCUBHOCTH.

Keiic 3. AspodoTochémka.

«Jln1s1 wero Ha camoM Jiene
HYXEH OeCTIMIOTHBIN
JeTaTeNbHbIN anmnapar?y.

OOBEMHBIN KEHC, KOTOPBIN MO3BOJIMT 00YUYaAIOIMUMCS OCBOHUTH IOJTHYO
TEXHOJIOTHUECKYIO IIETOYKY, UCTIOJIB3yeMYI KOMMEPYECKUMHU
KOMITAaHUSIMH. Y CTPOMCTBO M MpUHIHIBI (pyHKIIMoHUpoBaHus BITJIA,
OcHoBbI (OTO- U BUJIEOCHEMKH U MPUHIIMIIOB NIepeayn nH(OpMaluu
¢ BITJIA, o6paboTka gannbix ¢ BITJIA.
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