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Pabouas nporpamma no BHeypouHoii geatenbHocTH
TEXHUYECKOro HanpasaeHus
«leonHpopmaLNOHHbIE TEXHONOMUY
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1.IlosicHuTEIbLHAS 3aMHUCKA

Hacrosias pabouast mporpamma pa3paboTaHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHO-IIPABOBBIX TIOKYMEHTOB:

1. ®enepanbhblil 3ak0H «O0 0O6pazoBanuu B PO» Ne273-®3 ot 29.12.12r.;

2. Ipukaz Muro6puayku Poccun ot 17.12.2010 1. Ne1897 «O06 yrBepxkaeHuu (heaepaibHOro TOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa
OCHOBHOTO 00111er0 0Opa3zoBanus» (B peaakiuu oT 29.12.2014 No1644, ot 31 gexabps 2015 r. N 1577);

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOIOTHYECKHE TPeOOBAaHUS K YCIOBHSIM M OpraHu3aiuu oOydeHHs B 00IIeoOpa3oBaTelbHBIX
YUpEeXJIEHUAX» (YTBEPKIEH MOCTaHOBIEHUEM ['J1aBHOTO rocyapcTBeHHOro caHutapHoro Bpada P® 29.12.2010r. Nel189 (B pemaxuuu ot 25.12.2013,
24 Hos16ps 2015 1.);

4. TlpumepHass OCHOBHasi OOpa3oBaTelbHAs IMPOTrpaMMa OCHOBHOTO o0O0miero oOpa3oBaHus (0700peHa pemeHueM ¢eaepaibHOTO y4eOHO-
METOJMUECKOT0 0ObEIMHEHUS 10 001IeMy o0pa3oBaHuio (MpoTokou oT § ampens 2015 r. Ne 1/15, BXOaUT B crienuanbHbBIN TOCYIapCTBEHHBIN peecTp
MIPUMEPHBIX OCHOBHBIX 00pa30BaTENbHBIX MTPOTpaMM, pa3MeleHa Ha oduruansHoM caiite http:edu.crowdexpert.ru/results-noo).

5. IMucemo muHHCTEpCTBa 00pa3oBanus u Hayku Camapckoit oomactu ot 17.02.2016 Ne MO-16-09-01/ 173-TY «O BHEYpOYHOU IEATSIHHOCTI)
(c mpUIIOKEHUEM).

6. OcHoBHas oOpasoBarenbHasl MporpaMma OCHOBHOTO obmiero o6OpaszoBanus ['BOY COIIl um. I1.B. Kpasmosa c.CTaporoXBHCTHEBO
(yrBepxkaeHa nmpukazom NeS8-om ot 31.08.15 r., B pemakuuu npukaza 41/7-o1 ot 31.08.16, B penakuuu npukasa 59/22-ox ot 30.08.19).

7. Pacnopsbxenue ot 1.03.2019r Ne P-23 r. MockBa «O0 yTBEpX ICHUU METOJUYECKUX PEKOMEHALMUM MO CO3JaHUI0 MECT JUIsl peaiu3aluu
OCHOBHBIX M JIOTIOJIHUTENBHBIX 00I11e00pa30BaTeIbHBIX MPOrpaMM HHU(POBOTO, €CTECTBEHHOHAYYHOTO, TEXHUYECKOTO M T'YMaHUTAapHOTO npoduiel B
00pa3oBaTeNbHBIX OpPraHU3alUAX. PACIIOIOKEHHBIX B CEIbCKON MECTHOCTH M MaJIBIX TOPOJaX, U TUCTAHIMOHHBIX MPOTpaMM 00ydeHHs OTPEAETICHHBIX
KaTeropuii 00y4arouInxcs, B TOM YUCIe Ha 0a3e CETeBOTO B3aUMOJICHCTBUS

[Iporpamma 1o TEOMH(POPMAITMOHHON TEXHOJOTHH JUIS OCHOBHOM IIKOJBI COCTaBJICHA B COOTBETCTBUU ¢ TpeboBaHusMu DenepaibHOTO
rOCYIapCTBEHHOTO 00pa30BaTEBHOTO CTaHIapTa OCHOBHOTO 0011ero oopazoBanus (PI'OC OOO); TpedboBaHUIMHU K pe3yabTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHOW MPOTPaMMbI  (JTMYHOCTHBIM, METalpeAMETHBIM, NPEAMETHBIM); OCHOBHBIMH TMOJIXOJaMH K pAa3BUTHIO U (OPMHPOBAHUIO
YHHUBEpCaNbHBIX yueOHbIX aevicTBuil (YY) mist ocHoBHOro obmiero obOpasoBanusa. B Hel coOmiomaercs MPEeeMCTBEHHOCTh € (eniepalbHbIM
rocyaapCTBCHHBIM 06pa30BaTeJII>HI>IM CTaHAapTOM Ha4YaJIbHOI'O O6IH€FO O6pa30BaHI/I$I; YYUTBIBAKOTCA BO3PACTHBIC U IICUXOJOTHYCCKUC 0COOEHHOCTH

IIKOJIBHUKOB, 06yqa101111/1x051 Ha CTYII€CHHU OCHOBHOI'O O6HI€FO O6p2130BaHI/I$I, YYUTBIBAIOTCA MCKIIPEAMETHBIC CBA3H.



B nporpaMme npeiioxeH aBTOPCKUI MOAX0/1 B YaCTH CTPYKTYpHUPOBaHUS yueOHOT0 MaTepHaa, OlpeieleHHs TOCIE10BaTENbHOCTH €r0 U3y4EeHMUs,
myTeil popMHpPOBaHUS CHCTEMBI 3HAHUN, YMEHUI M CIIOCOOOB JIEITEIBHOCTH, Pa3BUTHS, BOCIIUTAHUS U COLMAIN3AINHT YIAIIUXCA.
Kaaccndukanus nporpaMmmbl: TeXHUYECKas.
DOyHKIHMOHAILHOE NPeIHA3HAYeHHEe POrPAMMbI: IPOEKTHASI.

(I)opMa OpraHms3aluu: rpymmoBas.

AKTYaJIbHOCTDH M OTJIHYHMTEJIbHbIE 0CO0€HHOCTH ITPOrPaAMMBI
Cerogns reonH(OpManMOHHBIE TEXHOJOTHH CTAIM HEOTHEMJIEMOW 4YacTblO HaIled J>KW3HHM, JI000W COBPEMEHHBIH YEJOBEK MOJb3yeTcs

HaBUTAIIMOHHBIMU CEpPBHUCAMU, MPWIOKEHUSIMH I MOHUTOPHUHTA OOIIECTBEHHOTO TPAHCIIOPTAa U MHOTMMHU JIPYTHMH CEpPBHUCAMH, CBSI3aHHBIMHU C
KapTamMu. DTH TEXHOJIOTHH WCIOJB3YIOTCS B COBEPIICHHO PAa3IMYHBIX cdepax, HaduHas OT PearupoBaHHsI MPH YPE3BBIYAMHBIX CHUTYAIUSAX U
3akaHuMBass MapkeTHHroMm. Kypc «['eomH(pOpMAIMOHHBIE TEXHOJIOTUW» TO3BOJIIET CHOPMHUPOBATH y OOYYAIOMIMXCS YCTOWYHMBYIO CBSI3b MEXKIY
WHOOPMAMOHHBIM M TEXHOJIOTUYECKUM HAINPABICHUSIMH Ha OCHOBE pEaJbHBIX NPOCTPAHCTBEHHBIX JAHHBIX, TAaKHMX Kak a’dpodoTochbéMka,
KOCMUYECKasi ChEMKA, BEKTOPHBIE KapThl W Jp. DTO TO3BOJUT OOYYAIONIUMCS TOJIYUYUTh 3HAHHUS TI0 HCIOJIB30BAHUIO TEOMH()OPMAIMOHHBIX
WHCTPYMEHTOB U TPOCTPAHCTBEHHBIX JaHHBIX /JII MOHUMAHUS U HM3Yy4EHUS OCHOB YCTPOMCTBA OKPYXKAIOUIEr0O MHpa M TPUPOJHBIX SIBICHUMN.
OOyuaromuecss CMOTYT PEaIM30BBIBATh KOMAHJIHBIC TPOCKTHI B chepe MCCIeoBaHuS OKPYKAMIIEr0 MUpPa, HauaTh MCIOJIH30BaTh B TIOBCEIHEBHOU
KU3HU HaBUTAIIMOHHBIC CEPBUCHI, KOCMUYECKIE CHIMKH, dJIEKTPOHHBIE KapThl, COOUPAThH JJaHHBIC 00 00BEKTaX Ha MECTHOCTH, CO37aBaTh 3D-00BEKTHI
MECTHOCTH (KaK OTJeIbHBIC 3IaHMS, TaK U IIEJIbIE TOPOJIa) U MHOTOE JPYToe.
HoBusHa mporpaMMebl 3aKITI04aeTCs B CO3IaHUN YHUKAITBHON 00pa30BaTeIbHOM cpefibl, (hOPMUPYIOIIEH MTPOSKTHOE MBIIIJICHHE 00YJIarOIIUXCS 32
CYET TPAHCIISIIUU TPOSKTHOTO CrOoco0a JeITeIbHOCTH B paMKaX PEIIeHHs] KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHi.
AKTyaJIbHOCTh TpOTpaMMbl OOYCJIOBJIEHa TeM, UTO paboTa HajJ 3aJadyaMd B paMKax MPOEKTHOW NeATeNbHOCTH (OPMHUPYET HOBBIM THIT
OTHOIICHHS B paMKax CHUCTEMBI «IIPUPOJa — OOIIECTBO — YEIOBEK — TEXHOJIOTHHY, OTIPECIISIONUN 00s13aTEIbHOCTh IKOJIOTHUECKON HOPMHUPOBKHU
MIPY OPTaHHU3AIUH JTFO00H JEATEITHPHOCTH, YTO SIBJIIETCS TICPBBIM IIaroM K (GOPMHUPOBAHHIO «TIOKOJICHHS Pa3BUTHS», SIBIISIOMIETOCS TPEHAOM Pa3BUTHS

COBPEMEHHOT0 00I1IeCTBa.



[Tporpamma npeanosaraer GoOpMUPOBaHHUE y OOYJAIOIIUXCS MPEACTABICHUN O TCHICHIUAX B Pa3BUTUU TeXHUYEeCKOU cdeprl. HoBbI TexHO-
MIPOMBIIIIJICHHBINA YKIIaJ] HE MOYET OBITH IMOJIOXKEH B (hopMar 0OIIECTBA PA3BUTHUS TOJHKO HAa OCHOBAHWUW HOBH3HBI (PH3UUECKUX MPUHIIAIIOB, HOBBIX
TEXHUYECKUX PEIICHHH W KJIACTEPHBIX CXEM B3aWMOJICHCTBHSA Ha MOCTHUHAYCTPHAIHHOM 3Tarle Pa3BUTHSA COLMYMa, a HJesl pa3BUTHS oOmiecTBa
HETPENIOKHO BKIIOYaeT B ce0s TEHACHIUIO K OOpPETEHHIO COHAIPABICHHOCTH AHTPOMOTCHHBIX (DaKTOPOB, 3aKOHOB pa3BUTHS Ouochepsl U
KYJIbTYPHOTO Pa3BUTHSI.

Ilenaroruyeckas 1eaecooO0pa3HOCTh 3TOM MPOTPaMMbl 3aKIHOYAETCS B TOM, UYTO OHA SIBJSETCS LIEJIOCTHON M HETPEPHIBHOM B TEUEHUE BCETO
mpouecca o0y4eHHs M MO3BOJISIET oOydarolieMmycs Ilar 3a IIaroM pacKpblBaTh B ce0€ TBOPYECKHE BO3MOKHOCTH M CaMOpEaIN30BbIBAaTHCS B
COBpEMEHHOM Mupe. B mporecce nzydeHusi OKpYXKaromero Miupa o0ydJaronfecs: mojayJar JOMOJHUTEIbHOe 00pa3oBaHne B 001acTu WHPOPMATHKHY,
reorpadun, MaTeMaTHKU U (DU3HUKH.

OTnUYUTENBHOW 0COOEHHOCTHIO IaHHOW MPOTPaMMBI OT YK€ CYIIECTBYIOIIUX 00pa30oBaTEIbHBIX MMPOrpaMM SIBJISIETCS €€ HalpaBJIEHHOCTh Ha
pa3BuTHE OOYy4aIOIIUMXCS B MPOEKTHOU JedarenbHOCcTU coBpeMeHHbIMH MeToaukamMu TPU3 u SCRUM ¢ nomomibio COBPEMEHHBIX TEXHOJOTHH U
o0opynoBaHUsI.

Bo3pact o0yuyaromuxcsi: oOyyaromuecs: 7 KI1accos.
Cpokmn peanu3anuu nporpammali: 34 yaca.
Pe:xxum 3anaTuii: no 1 akageMHU4ecKUX yaca B HEACIIO.
D opMbl 3aHATHIA:

- paboTa HaJ pemeHnueM KeicoB;

- 1abopaTOPHO-TIPaKTHUECKHE PabOTHI;

- JIGKLUH;

- MacTep-KJIACCHI;

- 3aHATUSI-COPEBHOBAHUSI;

- DKCKYpPCHH;

- IIPOEKTHBIE CECCUMU.

MeTOL[bI, HUCII0JIB3YEMbIC HA 3aHATHUAX:



- npakTuyeckue (ynpaKkHeHHUsl, 3a7a4n);
- CIIOBECHBIE (pacckas, becena, MHCTPYKTaXK, YTEHHE CIIPABOYHON JIUTEPATYPHI);
- HarJsIHbIE (IEMOHCTPAIUS MYJIbTUMEIUIHBIX IPe3eHTaIHi, poTorpadun);
- poOIeMHbIE (METOIBI IPOOIEMHOTO U3JI0KEHUS) — 00YJIAFOIIMMCS TAETCSI YaCTh TOTOBOTO 3HAHUS;
- IBPUCTHYECKUE (YACTUIHO-TIOMCKOBBIE) — 00YJaIOUIMMCS MTPEI0CTaBIAETCs 00JIbIIas BO3SMOXHOCTb BEIOOpa BApHAHTOB;
- HCCIIEI0BATENLCKUE — OOYYAIOINEecs: CAMU OTKPBIBAIOT M UCCIICAYIOT 3HAHUS;
- WJLTIOCTPATHBHO-00BSICHUTENLHBIE;
- PETpPOTyKTUBHBIE;
- KOHKpETHBIE U a0CTpaKTHbIE, CHHTE3 M aHAJIN3, CpaBHEHUE, 000011eHNe, abcTparupoBanue, KiaccupuKaims, CUCTeMaTu3aus, T. €. METO/IbI
KaK MBICITUTEIbHBIE OTICpaIliH;
- WHAYKTHBHBIE, JICTYKTUBHEIE.
Ienn 1 3aga4n peanu3anu OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

He.]'lbi BOBJICYCHHEC 06yt1a101111/1xcs1 B IPOCKTHYIO ACATCIIbHOCTD, pa3pa60TKa HAaYYHO-UCCJICAOBATCIIbCKUX U HHKCHCPHBIX IIPOCKTOB.

3apaum:

obyuarowue:

. puoOpeTeHne 1 yriyoieHne 3HaHU OCHOB MTPOEKTHUPOBAHUS U YIIPABJICHUS TPOCKTaMU;

. 03HAKOMJICHHE C METOJaMHU U TpuéMaMu cOopa u aHam3a nHpopmanuu;

. oOyueHue TPOBEJACHHUIO UCCIIEI0OBAHNH, MPE3CHTAIINN 1 MEKIIPEIMETHON O3UITMOHHON KOMMYHHKAITUH;

. oOyueHue paboTe Ha CIICIHATU3UPOBAHHOM 000PYIOBAaHUH U B IPOTPAMMHBIX Cpeax;

. 3HAKOMCTBO C XapJ-KOMMETCHIHUSIMH (Te€OMH(DOPMAIMOHHBIMHU), TIO3BOJSIONIUMH TPUMEHATH TEOPCTHUYSCKUE 3HAHHWS Ha TPAKTUKE B

COOTBCTCTBUH C COBPEMCHHBLIM YPOBHCM PA3BUTHA TEXHOJIOTHH.

pazeusarowjue:
. (dbopmMupoBaHHEe UHTEpECA K OCHOBAM M300peTaTeNbCKOM eI TebHOCTH;
. pa3BHUTHE TBOPUYECKUX CITOCOOHOCTEH M KPEaTUBHOTO MBIIILICHUS;



. npuobperenue onbita ucnoiszoBanus TPU3 npu popmupoBanum cOOCTBEHHBIX UICH U PEIICHHIA;

. (dbopmMupoBaHHE TTOHUMAHUS IPAMOM U OOPATHOM CBS3M MPOEKTA U CPEIbl €r0 peau3aliy, 3aJ0KeHHE OCHOB COLMATIBLHON M HKOJOTHYECKOM
OTBETCTBEHHOCTH;

. pa3BUTHE T'€ONPOCTPAHCTBEHHOTO MBIIIICHUS;

. pa3BuUTHE COPT-KOMITETEHIIHNIA, HEOOXOAMMBIX /ISl YCIIEUTHOW pabOThI BHE 3aBUCHMOCTHU OT BBIOpaHHOH mpodeccu.

gocnumamenbHble:

. (dbopMupoBaHHE TPOSKTHOTO MUPOBO33PEHUS M TBOPUYECKOTO MBIIIICHHS;

. (bopMupoBaHNE MHUPOBO33PEHHS 10 KOMIUIEKCHOW OIIEHKE OKPYXKAIOIIEro MUpa, HAIIPAaBIEHHOH Ha €ro MO3UTUBHOE N3MEHEHHE;

. BOCIIUTaHHE COOCTBEHHOM MO3MIMM 10 OTHOLIEHUIO K JIESATEIIBHOCTH U YMEHHE COIOCTABIIATH €€ C APYrUMU NO3ULUSIMU B KOHCTPYKTUBHOM
JMaore;

. BOCITUTaHHE KYJIbTYpPbl padOThI B KOMaH/IE.

IpuHIUNBI ¥ OAX0ABI K (JOPMHUPOBAHUIO 00PA30BaATEILHOI NPOrPAMMbI OCHOBHOI0 00111eTr0 00pa30BaHus
IIporpamma peanusyercs:
- B HEMPEPHIBHO-00pa30BaTEIBHON JIEATEIBHOCTH, COBMECTHOM JESITEILHOCTH, OCYIIECTBIIEMON B XOJ€ PEKUMHBIX MOMEHTOB, TJe OOYJarOIIHiACs
OCBAaMBAET, 3aKPEILISIET U alpoOUPYET MOTy4YEHHbIE YMEHHUS;
- B CaMOCTOSITENILHOU JESITEILHOCTH OOYYAIOIIUXCsl, TJC OOYyJarolIMiiCss MOXET BBIOpaTh JEATEeNLHOCTH 0 WHTEpPECaM, B3aMMOJICHCTBOBATH CO
CBEPCTHUKAMH Ha PAaBHOIPABHBIX MO3UIIUSX, PEIIaTh MPOOJIIEMHbBIE CUTYallUH U JIP.;
- BO B3aMMOJICHCTBUHU C CEMBSIMU JETEH.
[Tporpamma MOKeET KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSIMU:
- HOPMATHUBHO-TIPABOBOM 0a3bl JIOMIKOJIBHOTO 00pa30BaHUs;
- BUJIOBOW CTPYKTYpPBI IPYIIIL;
- 00pa3oBaTeIHLHOTO 3aMMPOCca POTUTEICH.

[Toaxopl K GOPMUPOBAHUIO ITPOTPAMMBI:



- JInuHOoCTHO-OpHEHTHPOBaHHBIA. Opranusanus 00pa30BaTEIbHOIO Mpoliecca ¢ YU4ETOM IJIaBHOTO KpUTEpHs dPPEKTUBHOCTH 00y4aromEerocss — €ro
JUYHOCTH. MeXaHu3M — CO3[aHHe YCIOBUI I pa3sBUTUS JIMYHOCTH HAa OCHOBE H3Y4EHHUS CHOCOOHOCTEH 00ydaromierocs, €ro HHTEPECOB,
CKJIOHHOCTEM.

- MearensHOCTHBINA. OpraHu3anys AeTeIbHOCTH B 00IIeM KOHTEKCTe 00pa30BaTeIbHOTO IpoLecca.

- llennocTHbIi. OpraHusanus pa3BUTHs U BOCIIMTAHUS HA OCHOBE O0IIEYEIOBEYECKIX LIEHHOCTEH, a TAKXKe 3TUYECKU X, HDABCTBEHHBIX U T. 1.

- KomnerenTHOCTHBIN. @OpMUpPOBaHNE TOTOBHOCTH 00YYaIOIIUXCS CAMOCTOSITENILHO JIEHCTBOBATh B XO/I€ PELICHMS aKTyaJIbHbIX 3a/1a4.

- CucremHbIil. MeTO010IMYECKOE HANIPABIIEHHE, B OCHOBE KOTOPOTO JIEKUT PACCMOTPEHHE 00YJarOIIErocs: Kak LEJIOCTHOIO MHOKECTBA JJIEMEHTOB U3
OTHOILIEHUN U PA3JINYHBIX CBA3EH MEXY HUMHU.

- Muanormueckuii. Opranusanus mporecca ¢ y4éToM IPUHIIUIA AAAT0Ta, CYOBEKT-CYOBEKTHBIX OTHOIICHHUH.

- IIpoGnemusIif. @OpMHPOBAHUE MPOTPAMMBI C TIO3UIIUH KOMIUIEKCHOTO M MOIYJIBHOTO MPEICTABIECHHs €€ CTPYKTYPBl KaK CUCTEMBI MOANPOTPaMM 10
00pa3oBaTeNbHBIM O0JIACTSIM U IETCKUM BHJIaM /IS TEIbHOCTH, CIOCOOCTBYIOIINM LIETIEBBIM OPUEHTHPAM Pa3BUTHSL.

- Kyneryponoruueckuii. Opranuszanys mporecca ¢ yu€ToM NOTEHIHaIa KyJIbTypocoOOpa3HOro coepKaHusl JOUIKOJIbHOTO 00pa30BaHusl.

[Tporpamma aét 00y4aronIMMCsi BOSMOKHOCTD TIOTPY3UTHCS BO BCE MHOTO0Opa3re MpOCTPAHCTBEHHBIX (T€OMH(POPMALIMOHHBIX) TEXHOIOTHH.
[Tporpamma 3HaKOMUT OOYYAIOMIMXCS ¢ TEOMH(OPMAIIMOHHBIMY CUCTEMaMH U C Pa3IMYHBIMU BUJAMHU TEOJIAaHHBIX, MO3BOJISIET TOIYYUTh Oa30BbIE
KOMIIETEHIIMM 10 cOOpY JAHHBIX U OCBOUTH IEPBUYHBIE HABBIKM pabOTHl C JaHHBIMH. [loydyeHHble KOMIETEHIMM M 3HAHUS IO3BOJIAT
oOyJaromumcsi TPUMEHUTh UX TOYTH B JIIOOOM HAaIpaBlICHHH COBPEMEHHOTO pbhiHKAa. OCBOMB MIporpamMmy, oOydarommecss CMOTYT BbIOpaTh
HanboJiee MHTEPECHYIO ISl HUX TEXHOJIOTUYECKYIO HAllPaBJIEHHOCTh, KOTOPOH OHU OyIyT 00y4aThCsl B paMKaX yri1yOJI€HHOTO MOJTYIISL.

[IporpamMma 3arparuBaet Takue TeMbl, Kak: «OCHOBBI pabOThI ¢ IPOCTPAHCTBEHHBIMU JaHHBIMUY», «OpUEHTUPOBAHNE HAa MECTHOCTUY», «OCHOBBI
dororpadum», «CamMoCTOATENbHBINA cOOp MaHHBIXY», «3D-MonenupoBaHne MECTHOCTH H OOBEKTOB MECTHOCTHY, «I €oMH(pOpMallMOHHBIE CHCTEMBI
('NC)», «Buzyanusamus v npeacTaBICHUE pe3yIbTaTOB.

B ocHoBe pa3zpaboTaHHO MPOTrpaMMBbI JISKUT METOHMUECKU HHCTpYMEeHTapuid ¢enepanbHoro Thiotopa beictpoBa AnToHa FOppeBnua «Cetb
NEeTCKUX TexHonapkoB “KBantopuym”. BBOIHBIN MOIYIIbY.

[Tporpamma opHEHTHPOBaHA Ha JOMOJIHUTEIbHOE 00pa30BaHUE 00YUarOINXCsI IIKOJIBHOTO BO3pacTa 7 Kiacca.

CTpyKTypa IUIaHNpYeMBbIX pe3yJbTaToB



[ImanupyeMble pe3ynbTaThl OMUPAKOTCS HA BEAYIIHE LEJIIEBbIE YCTAHOBKH, OTPAKAKOLIME OCHOBHOM, CYHNIHOCTHBIA BKJIAQJ KaXJI0W H3ydacMOu
MIPOrpaMMbl B pa3BUTHE JTUYHOCTH, OOYyUJAIOLIUXCS, UX CIIOCOOHOCTEM.
B cTpykType miiaHupyeMbIX pe3yJabTaTOB BBIIEISIOTCS CIEYIOIINE IPYIIbL:
1. JIuyHOCTHBIE peE3yabTaThl OCBOEHUS OCHOBHOW OOpa30BaTENbHOW MPOrpaMMBbl IPEACTaBICHBI B COOTBETCTBMM C TPYHIION JIMYHOCTHBIX
pe3ynbTaToOB.
2. MeranpenMeTHble pe3yJlbTaThl OCBOEHHUS OCHOBHOM 00pa30BaTeNbHONW IMPOTpaMMBbl MPEACTABICHBI B COOTBETCTBUU C MOATPYNIIAMH
YHUBEPCAIbHBIX Y4€OHBIX AEHCTBUH.
3. IlpenmerHble pe3yabTaThl OCBOEHHUS OCHOBHOH 00pa3oBaTENbHON MPOTPaMMBI IMPEJCTABICHHl B COOTBETCTBUU C TPYNIAMH PE3yIbTAaTOB
y4eOHOTO TpeIMeTa.
JInyHOCTHBIE pe3yabTaThl
IIpoecpammmvie mpebosarus K ypoeHio 6OCRUMAHHOCIU (TUYHOCHHbIE PEe3YIbIMambl):
— cpopMHUPOBAHHOCTH BHYTPEHHEW MO3UIMK 00yYaromIerocs, SMOIUOHATIBHO -TIOJ0KHUTEIBHOE OTHOIIEHHE 00YJaloMIerocs K IIKOJIe, OPUEHTAUs Ha
ITI03HAHUE HOBOIO;
— OpHEHTalMsl Ha oOpa3el] MOBEACHUS «XOPOILIEro YUeHUKa;
— c(OpPMHUPOBAHHOCTHh CaMOOIICHKH, BKJII0Yasi OCO3HAHME CBOMX BO3MOXKHOCTEH B yYEHHH, CHOCOOHOCTH aJE€KBATHO CYIUTHh O NPHYMHAX CBOETO
ycriexa/Heycrexa B yYeHU!; YMEHUE BHJIETh CBOM JOCTOMHCTBA U HEIOCTATKH, YBaXKaTh ce0sl U BEPHUTH B YCIIEX
— c(hopMHPOBaHHOCTH MOTHBALIMH K YI€OHOH EATENFHOCTH;
— 3HaHUE MOPAIBHBIX HOPM U CHOPMUPOBAHHOCTH MOPATHHO-ITUUYECKUX CYKJCHHH, CIIOCOOHOCTh K PEUICHHI0O MOPAJIBHBIX MPOOJIEM Ha OCHOBE
KOOpDAMHAIIMKM PAa3IMYHBIX TOYEK 3PEHHUsi, CIIOCOOHOCTh K OIIEHKE CBOMX IIOCTYNIKOB W JCWCTBUH JpYrux JIOJEH C TOYKM 3pEHUs
COOITIOICHUS/HApYIIEHUSI MOPAJTbHON HOPMBI.
IIpoecpammmubie mpebosarus K ypOGHIO PA3GUMUL:
— c(popMHPOBAaHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHUS, YMEHUE BHIETh 00BEM B IJIOCKUX MTPEIMETaX;
— yMeHue 00pabaThIBaTh U CHCTEMATU3UPOBATH OOJBIIOE KOJIMYECTBO HH(POpMALINY;

— c(popMHPOBAHHOCTH KPEATHBHOTO MBIIIICHHUS, TOHUMaHUE IPUHIIUIIOB CO3IaHUSI HOBOTO MPOAYKTa;



— c(OPMUPOBAHHOCTH YCHTIMBOCTH, MHOT0331aYHOCTH;
— C(bOpMI/IpOBaHHOCTI) CaMOCTOATCIIBHOT'O TOAX0/Ja K BBITIOJITHCHUIO pA3JIMYHbIX 3a/1a4, YMCHUC pa6OTaTI> B KOMaH/JC, YMCHHC IIPABUJIBHO ACJIICTUPOBATH
3aJauu.

MeranpeamMeTHble pe3yabTaThl
I'eorpadgus
BrInyCKHHK HayduTCA:
. BBIOMpATh HCTOYHHKH Teorpaduyeckoi wuHpopMmanuu (KaprorpaduyuecKhe, CTaTHCTHYECKHE, TEKCTOBBIE, BUACO- M (OTOM300paKeHUS,
KOMIIBIOTCPHBIC 0asbl IlaHHBIX), AZICKBATHBIC PCHIACMbBIM 3ala4yaM;
. OPUEHTHUPOBATHCSI B HMCTOYHHMKAX Teorpaduueckod uHpopMamuu (kapTorpaduyeckne, CTaTHCTUYECKHE, TEKCTOBBIE, BHICO- H
(boTon3oOpaxeHns, KOMIBIOTEPHBIE 0a3bl JAHHBIX): HAXOJAUTH U W3BJIEKATh HEOOXOIUMYIO HH(POPMAIIHIO; ONPEAEIISATh U CPAaBHUBATH KAUECTBEHHBIE
KOJIMYCCTBCHHBIC II0KA3aTCIN, XapPaKTCPUIYIOIIHC FGOFpa(bI/I‘ICCKI/Ie O6’I)CKTI)I, nmpoucCcCol M ABJICHHA, WX IIOJIOKCHUC B HPOCTPAHCTBE IO
FCOI‘pa(i)I/I‘-ICCKI/IM KapTaM pasHOro COACPKaHUA U APYIrMM HCTOYHHKAM; BBISABJIATH HCAOCTAIOIIYHO, B3aMMOAOIIOJIHAOIIYIO /U MMPOTUBOPCUHUBYIO
reorpapuuecKyro nH(HOPMAIHIO, TPEJCTABICHHYIO B OJJHOM MJIM HECKOJBKUX NCTOYHUKAX;
. NPEJCTaBIATh B PA3NMYHBIX (Gopmax (B BUAE KapTbl, TAaOMHIBI, rpaduka, reorpaduueckoro OmMHcaHUs) reorpaduyeckyro MHGOpPMAIHIO,
HE0OX0IMMYIO JUIsl pelIeHHs yUeOHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4.

BI)IHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

. MOJIETUPOBATH TeorpaduyecKue 0ObEKThI U SIBICHHUS;
. MPUBOJUTH IPUMEPHI TPAKTUYECKOTO UCIIOJIH30BAHUS reorpad)uuecKuX 3HAHUM B Pa3IMYHBIX 00IACTAX ACSITEIBHOCTH.
Marematuka

CraTucTHka ¥ TEOpHs BEPOSITHOCTEN

BrInyCKHHUK HayduTCA:

. IIPEJICTaBIIATh JaHHBIE B BUJIE TaOJMIL, JUarpamm;

. YUTaTh UH(POPMALIMIO, TPEICTABICHHYIO B BUJIE TaOJIULIbI, TUarPaMMBI.

B noBcenHEBHOM )KU3HU U IIPA U3YYEHUHN JPYIUX IPEIMETOB BBITYCKHUK CMOKET:



. U3BIIEKaTh, MHTEPIIPETUPOBATH U MTPE0OPa30BHIBATh HH(OPMAIIHIO, IPEICTABICHHYIO B TAOJIHMIIAX M HA JHarpaMMax, OTPAKAIONIYI0 CBOHCTBA H
XapaKTEPUCTUKH PEATbHBIX MMPOLECCOB U SIBJICHUI.
Harasanas reomerpust
I'eomerpuueckue Gurypsl
BrInyCKHHUK HayduTCA:
. OIepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMHU: (UIypa, TOUYKA, OTPE30K, MpsiMasi, Jyd, JOMaHas, yrojl, MHOTOYIOJbHUK, TPEYrOJIbHUK U
YeTHIPEXYTOMBHUK, MPSIMOYTOJIBHHUK U KBA/IPAT, OKPY)KHOCTh U KPYT, MPSIMOYTOJIBHBIN Napaenenunen, Kyo, map. M3o0paxkaTts n3ydaemsie Gurypsi
oT pyKPI U C IIOMOIIIBIO JII/IHGfIKH nu III/IpKy.TIH.
B noBcenHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB BBIITYCKHUK CMOXKET:
. pelarh MpakTH4YEeCKHUE 3a/1a4K ¢ IPUMEHEHUEM ITPOCTEHIINX CBOUCTB (PUTYD.
H?;MCpCHI/ISI 1 BBIYUCJICHUS
BrInyCKHHUK HayduTCA:
. BBITIOJIHATH I/I3M€p€HI/Ie JJINH, paCCTOHHHfI, BCIIMYNH yI‘JIOB C IIOMOIIBO I/IHCTp}IMeHTOB JJISL I/ISMepeHI/Iﬁ JUINH 1 yTJIOB.
dusuka

BrInyCKHHUK HayduTCA:

. coOuoaTh mpaBuiia 0€301MaCHOCTH M OXpaHbl TPYy/la MPH padboTe ¢ yueOHBIM U T1a00paTOPHBIM 000PyI0OBaHUEM;

. MOHMMATh MPUHLUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHHUYECKHX YCTPOMCTB, YCIOBHUS WX OE30MACHOTO MCIOJIB30BAaHMUSA B MOBCEIHEBHOM
KU3HU;

. WCTOJb30BATh IPU BBITIOJTHEHUU YYeOHBIX 3a/ay HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy O (HU3UUECKUX SBIICHHUSX, CIPABOYHBIC MaTEpUAIIbI,

peCypChl HHTEPHETA.
HNudopmaruka
BrInyCKHHK HayduTCA:

® pas3iindaTtb BUbL I/IH(l)OpMaIII/II/I o crocodam eé BOCIIPpUATHUA YCJIIOBCKOM U 110 crocobam eé MMPEACTABJICHHA HAa MATCPHUAJIbHBIX HOCUTCIIAX,
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. MPUBOANUTH MPUMEPHI HHPOPMALMOHHBIX MPOIIECCOB (ITPOIECCOB, CBA3aHHBIX C XpaHEHHEM, NMPEOOpa30BaHUEM U Nepeadcii TaHHBIX) B KUBOM
IIPUPOJIE U TEXHHUKE;

. knaccuduiponats cpeacrea MKT B COOTBETCTBHU ¢ KPYTOM BBITIONHSEMBIX 3a7a4.

MaremaTu4yecKHe OCHOBbI HH(POPMATHKH

BBINTYCKHHK IIOJIyYUT BO3MOKHOCTbB:

. ITO3HAKOMUTBCS C MPUMEPAMH MaTEMaTUYECKUX MOJIEIEH M HUCIIOIb30BAHUEM KOMIIBIOTEPOB IPHU MX aHAIU3E; NOHATH CXOACTBA U pa3/INyusA
MEXJly MaTeMaTH4eCKON MOJenbl0 O0BeKTa M €ro HAaTypHOW MOJIENbI0, MEXKIy MaTeMaTH4eCKOH MOJENbl0 OOBEKTa/SBJICHUS U CIOBECHBIM
OIIMCaHUEM.

Hcnonp30Banne NPOTpaMMHBIX CUCTEM M CEPBUCOB

BrInyCKHHK HayduTCA:

. KJaccu(puIpoBaTh (DailiIbl 0 TUIY M MHBIM MapaMeTpam;
® BBIIIOJIHATE OCHOBHBIC OIICpallliu C (baﬁHaMH (CO3IIaBaTI), COXpPaHATh, pCAAKTHUPOBATL, YAAIATH, apXUBHUPOBATH, «PACITAKOBBIBATH» APXUBHLIC
Gaiiier).

BbimyckHUK OBlazeeT (Kak pe3ynbTaT MPUMEHEHHS MPOTPaMMHBIX CHCTEM W WHTEPHET-CEPBHCOB B JAHHOM Kypce M BO BCEM 00pa30BaTEIbHOM
mpoIiecce):

. HaBbIKaMU PabOThI C KOMIBIOTEPOM; 3HAHUSIMHU, YMEHUSMU U HaBBIKAMM, JOCTATOUHBIMU Ui PaOOTHI C pa3INYHBIMU BUAAMH IIPOrPAMMHBIX
CUCTEM U HMHTEPHET-CEpPBUCOB ((paillloBble MEHEIKEPHI, TEKCTOBBIE PEJAKTOPHI, AIEKTPOHHBIE TAOIUIIbl, Opay3ephl, IOUCKOBBIE CUCTEMBI, CIOBapH,
3JIEKTPOHHBIE SHIMKIJIONIENN); YMEHUEM ONMCHIBATh padOTy 3TUX CUCTEM M CEPBUCOB C UCIIOJIb30BAHUEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUY;

. pa3NUYHBIMU (POpPMaMU MPEICTABICHUS TAaHHBIX (TaOIUIIBI, IUATpaMMBI, TpadUKH U T. 1.);

. MO3HAKOMUTCSI ¢ IPOTPAMMHBIMU CPEICTBAMHU JUTS pa0OTHI C ayAMOBU3YaJIbHBIMHU TAHHBIMHU U COOTBETCTBYIOLIUM MOHATHITHBIM allapaToM.
BbINyCKHHMK TOJTyYUT BO3MOKHOCTD (B JAHHOM Kypce M MHOM y4eOHOM AeATeIbHOCTH):

® IMPAKTUKOBATLCA B UCIIOJIB30BAHUH OCHOBHBIX BUAOB IMMPUKJIAAHOT'O IMIPOTrPpaMMHOT0 obecrieueHust (peZIaKTOpBI TCKCTOB, DJICKTPOHHBIC Ta6J'II/IIII>I,

Opay3epsbl u JIp.);
11



® MMO3HAKOMHUTLCA C IpUMEpaMU HUCIIOJIb30BaHUA MATEMATHYCCKOT'O MOJACIIMPOBAHWA B COBPEMCHHOM MHPE;
° IMO3HAKOMHUTHCS C MOCTAaHOBKOM BOIIpOCa O TOM, HACKOJBKO AJOCTOBCPHA IMOJYYCHHAA I/IH(bOpMaIII/ISI, MOAKPCIJICHA JIKM OHA JOKAa3aTCJIbCTBAMU
MOAJIMHHOCTH (an/IMep: HaJIn4uec BHGKTpOHHOfI HOZIHI/ICI/I); MMO3HAKOMHUTBCA C BO3MOXHBIMHU IMOAXOJaMH K OLCHKEC AOCTOBCPHOCTHU HH(i)OpMaIII/II/I

(mpuMep: cpaBHEHUE ITaHHBIX U3 Pa3HbIX HICTOYHHUKOB);

. ITO3HAKOMUTECS ¢ puMepamu ucnoibs3oanus KT B coBpeMeHHOM Mupe;
. MOJIYYUTh IPEJICTABICHNS O pOOOTU3UPOBAHHBIX YCTPONUCTBAX U UX UCIIOJIb30BAHUU Ha MPOU3BOJCTBE U B HAYYHBIX MCCIIEJOBAHUSIX.
TexHoJsiorus

Pe3ynbratsel, 3asB1eHHbIE 00pa3oBaTeIbHON IporpaMMoil « TexHonorus» no 610kam coaepKaHus
®opMUpOBaHUE TEXHOJOTUYECKONW KYJIBTYPbhI M POEKTHO-TEXHOJIOTMYECKOTIO MBIIIIEHHS 00YyJaOLUXCs

BrInyCKHHUK HayduTCA:

. CJIEIOBaTh TEXHOJIOTUH, B TOM YHUCIIE B ITPOLIECCE U3TOTOBJIEHNUS CYOBEKTUBHO HOBOTO IIPOAYKTA;
. OLICHUBATH yCJIOBHS IPUMEHUMOCTH TEXHOJIOTHH, B TOM YHUCJIE C MTO3ULUN IKOJIOTUYECKOMN 3aIUIEHHOCTH;
. IIPOTHO3UPOBaTh IO  W3BECTHOM  TEXHOJOIMM  BBIXOAbl  (XapakTEpUCTUKM  MpPOJyKTa) B  3aBUCUMOCTH  OT  HU3MEHEHMS

BXOJIOB/TIapaMETPOB/PECYPCOB, MPOBEPSATH MPOTHO3BI OMBITHO-3KCIIEPUMEHTAIFHBIM MYTEM, B TOM YHCJIE CAaMOCTOSITEIHHO IUIAHUPYS TAaKOTO poja
JKCIIEpUMEHTBI;

. B 3aBUCHMOCTH OT CHUTYyallud OINTHUMHU3HUPOBAaTh 0a30BbI€ TEXHOJOIMM (3aTPaTHOCTb — KadeCTBO), IPOBOAMUTH AHAJIN3 aJbTEPHATHBHBIX
pECYpCOB, COEIUHATh B €IMHBIM IUIaH HECKOJBKO TEXHOJIOTMM 0€3 MX BUIOM3MEHEHHUS JJIS MOJIyYeHHUS CJIO0’KHOCOCTABHOIO MaTepUaIbHOTO WIIU

MH(POPMAIIMOHHOTO MPOIYKTA;

. IIPOBOJIUTH OLIEHKY U UCIIBITAHUE TOJYYEHHOTO ITPOIYKTa;

. MIPOBOJIUTH aHAIM3 MOTPEOHOCTEH B T€X WIIM MHBIX MaTePHAIbHBIX WM WH(POPMALIMOHHBIX MPOTYKTaX;

. OTIHCBIBATH TEXHOJIOTUYECKOE PEIICHUE C TOMOIIBIO TEKCTA, PUCYHKOB, IPpa)UuecKoT0 H300pakeHus;

. AHAJIM3UPOBATh BO3MOKHBIE TEXHOJIOIMYECKUE PELICHHUS, ONIPEAEIATh UX JOCTOMHCTBA U HEAOCTATKU B KOHTEKCTE 3aJaHHOW CUTYalluu;
. MIPOBOJIUTH U AHAJTU3UPOBATH Pa3padOTKy M/WIIN PEeATU3alNI0 TPUKIIAJHBIX MPOEKTOB, MPENOIaraomux:
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OTIpe/ICNIeHUEe XapaKTePUCTHK H pPa3pabOTKy MaTepHalbHOTO TMPOJYKTA, BKIOYAs €ro MOJICIMpOBaHHe B WH(GOPMAIMOHHOW Cpefe

(KOHCTPYKTOPE), BCTpaBaHKUE CO3JaHHOTO MH(OPMAIIMOHHOTO MPOIYKTa B 33IaHHYI0 000JI0UKY,

M3rOTOBJICHHE WH(POPMALIMOHHOTO MPOAYKTA M0 33IaHHOMY aJITOPUTMY B 3aJIaHHON 000JI0YKe;

MIPOBOJIUTH U AaHAJTU3UPOBATH Pa3pabOTKy W/WIIN PEATN3aALUI0 TEXHOJIOTHYECKIX MPOEKTOB, MPEIOIaralouxX:

ONTHUMU3ALMIO 33/JaHHOTO crnoco0a (TEXHOJOTHUM) TMOMY4YeHHUsI TPEOYIOIMIETOCs MAaTepuagbHOTO MpOAYKTa (MOCiAe €ero MNPUMEHEHUS B
COOCTBEHHOM MPAKTHUKE),

pa3paboTky (KOMOWHHpOBaHWE, H3MEHEHHE IMapaMeTpoOB W TPeOOBAHWMU K pecypcaMm) TEXHOJOTHH TIOJNYYEHHUS MATePUAIBHOTO W
MH(OPMAIIMOHHOTO MTPOYKTa C 3aJaHHBIMU CBOMCTBAMU;

MIPOBOJIUTH U AaHAJTU3UPOBATH Pa3pabOTKy W/WIIN PEATN3aALUI0 IPOSKTOB, MPEAIOJIAT AIOIIHX:

TUTaHUpOBaHUE (pa3paboTKy) MaTepUATBHOTO MPOJIYKTa B COOTBETCTBHH C 3ajadeii COOCTBEHHOU NeATEIbHOCTH (BKITIOYAsl MOJCIMPOBAHHUE U
pa3paboTKy TOKYMEHTAIUH ),

IUIaHUpOBaHUE (pa3paboTKy) MAaTEPHALHOTO TMPOJYKTa HAa OCHOBE CAMOCTOSITETLHO IPOBEAEHHBIX HCCICIOBAHUN MOTPEOUTETHCKUX

HUHTEPECOB.

BI)IHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

. BBISBJIATE ¥ (POPMYIHPOBATH MPOOIIEMY, TPEOYIONIYIO TEXHOJIOTUYECKOTO PEIICHUS;

. MOAU(HUIIMPOBATh HMMEIOIIUECS TPOAYKTHI B COOTBETCTBHH C CHTyallMei/3aKka30M/MOTPEOHOCThIO/3aMauell  JesITeNbHOCTH U B

COOTBETCTBUU C UX XapaKTEPUCTHKAMU pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHUH;

® TEXHOJIOTU3UPOBATH CBOI1 OIIBIT, IPCACTABJIATH HAa OCHOBC PETPOCIICKTHUBHOTO aHAJIM3a U yHI/I(l)I/IKaIII/II/I JACATCIBHOCTHU OIIMCAHUEC B BUJIC

HHCTPYKIUU WA TEXHOJOTHYECKOM KapThblI.

HpeuMeTm)Ie Pe3yJdbTaThbl

IIpoepammmubie mpebosanusi K 3HAHUAM (Pe3)Ibmamvbl Meopemuyeckol N0020Mo6KU,):
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IpaBuIIa 0€30MacHOM pabOThI C AMEKTPOHHO-BBIUUCIUTEILHBIMA MAalIMHAMU U CPEJCTBAMU JJIsi COOpa MPOCTPAHCTBEHHBIX JAHHBIX;
OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JAHHBIX;

COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH()OPMAIIHOHHBIX CEPBUCOB;

npoeccuoHaIbHOE MPOrpaMMHOe o0ecriedeHne st 00pabOTKH MPOCTPAHCTBEHHBIX TAHHBIX;

OCHOBBI U NIPUHIIMIIBI a3POCHEMKH;

OCHOBBI U MIPUHIUIIBI pa0OTHI TTI0OATILHBIX HABUTAITMOHHBIX cCITyTHUKOBBIX cucteM (THCC);
MIPEJICTaBICHNUE U BU3YyaJlU3alMsl IPOCTPAHCTBEHHBIX JIAHHBIX /711 HENPO(ECCHOHAIbHBIX MOJIb30BaTENEH;
npuHIuns! 3D-MoaenpoBanus;

YCTPOHCTBO COBPEMEHHBIX KapTOrpa(huIecKux CEpBUCOB;

MpeJCTaBICHUE U BU3yaJIN3allusl IPOCTPAHCTBEHHBIX JAHHBIX JUII HENPO(ECCHOHATIBHBIX MOJB30BATENCH;
AemupprupoBaHue KOCMUYECKUX N300paskeHHI;

OCHOBBI KapTorpagpuu.

IIpoecpammmubie mpebosanus K yMeHUAM U HABLIKAM (pe3ybmamul NPAKMu4eckol nN0020Mo8KuY):

CaMOCTOSITEIIEHO PelIaTh MOCTABICHHYIO 3aJ1auy, aHATTU3UPYS U TOI0Upasi MaTepuabl U CPEACTBa s €€ pelIeHNs;
CO3/1aBaTh U PACCUUTHIBATH MOJIETHBIN TUIAH JUIS OECTMIIOTHOTO JIETATEIBHOTO armnapara;

00pabaTeiBaTh a3pOCHEMKY U MOJIy4aTh TOUYHBIC OPTO(POTOTUIAHBI U ABTOMATH3UPOBAHHBIC TPEXMEPHBIC MOJICII MECTHOCTH;
MoAenupoBath 3D-00bEKTHI;

3aIuIaTh COOCTBEHHBIE TPOEKTHI;

BBITIOJIHATH OLIU(POBKY;

BBITIOJIHATH HpOCTpaHCTBeHHBIf/'I aHaJInu3;

CO31aBaTh KapThl;

CO3/1aBaTh MPOCTEHIIIE reorpapuuecKie KapThl pa3IMIHOTO COJICPKAHUS;

MOJIETUPOBATH TreorpaduyecKue 0ObEKThI U SIBICHHUS;
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. MPUBOANUTH TPUMEPHI MTPAKTUYECKOTO MCIIOJIF30BAHUS T'eOTpapUUeCcKiX 3HAHUH B PA3TUYHBIX 00JIACTAX NESITEIHHOCTH.

CucremMa OlleHKH TOCTH:KeHH S TIAHMPYEMbIX Pe3yJIbTATOB OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOT0 00111er0 00pa3oBaHus
Buasl koHTpOIIS:

- IPOMEXYTOYHBIN KOHTPOJIb, IPOBOAUMBIN BO BpeMsl 3aHATUH;

- UTOTOBBIM KOHTPOJIb, IPOBOAUMBIN TIOCTIE 3aBEPILIECHUS BCell yueOHOI MporpamMmsl.
@DopMBI TPOBEPKU PE3YIIHTATOB:

- HaOMrO/IeHre 32 00YYAIOIUMUCS B TIPOIECCEe PaOOTHI,

- UTPBI;

- UHJMBH/IyaJIbHbIE U KOJUIEKTUBHBIE TBOPUYECKUE pAOOTHI;

- Oecepl ¢ 00YJaAIOIIMMHUCS U UX POIUTEISIMHU.

@DOopMBI [10/IBE/ICHUS UTOTOB:

- BBIIIOJIHEHUE IPAKTUYECKUX paboT;

- TECTHI;

- AQHKETBHI;

- 3aIUTa IIPOEKTA.

Hrorosas arrecranus oOy4yaromuxcs IpOBOAUTCS IO pe3ysibTaTaM MOJArOTOBKU U 3aIIUTHI POEKTA.

HJISI O CHUBAHUA ACATCIIbHOCTHU 06yan0nmxc;1 HUCIOJIb3YIOTCA HHCTPYMCHTBI CaMO- U B3aMMOOILICHKH.
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YuyeOHO-TEMaTHYECKOE INJTAHUPOBAHUE:

Ne | Pa3zgen nmporpammel yueOHOT0 Kypca Kommuectso

n/m 4acoB

1 3nakomcTBoO. TexHuka 6e3onacHocTi. BBoHOE 3aHsTHE («MeEHA MUpP»). 1

2 Beenenue B reonngpopmannonssie TexHonoruu. Keiic 1: «Copemennblie kapThl, i Kak onucars 3emio?». 4
Kelic 3HakoMuT oOywarommxcs C pPa3sHOBUAHOCTSMM JaHHBIX. Pemas 3amady keiica, oOydarouiyecsi NMpPOXOAAT CIEAYIOIINE
TEMaTHKH: KapThl U OCHOBHI MX (POPMHUPOBAHMUS; U3yUYCHHE YCIOBHBIX 3HAKOB U MPUHIIMIIOB X OTOOpaKEHHsI HAa KapTe; CUCTEMBI
KOOpJIMHAT U MPOEKIUH KapT, UX OCHOBHBIE XapaKTEPUCTHKU M BO3MOYKHOCTH NPUMEHEHMsI; MaclITad M Ap. BCIOMOTraTEeNlbHbIE
UHCTPYMEHTHI (POPMHUPOBAHUSI KAPTHI.

3 Keiic 2: «['nobanpHOE no3unmonrnposanue “Haiinn cedst Ha 3eMHOM 11ape”». 2
HecmoTps Ha TO, YTO HABUraTOPhl U CIIOPTUBHBIE TPEKEPHI CTAJIM HEOTHEMIIEMOM YacThIO HAIlIEW JKU3HU, MAJIO KTO 3HAET MPUHIUI
ux pabotsl. [Ipoiins keiic, ooyuatontuecs y3Hawt mpo [JIOHACC/GPS — npuHIUIBI paOOThI, HICTOPHUIO, COBPEMEHHBIE CUCTEMEI,
npumeHenue. [Ipumenenue norrepos. Busyannsanus TeKCTOBBIX JaHHBIX Ha KapTe. Co3/1aHue KapThl UHTEHCUBHOCTH.

4 dororpaduu U MaHOPaMBL. 4
Pa3nen, nocBSIEHHBIM MCTOpPUM W NMpUHUMIAM co3aaHus (otorpadpuu. OOydaromuecs MO3HAKOMSTCS C TEXHUKON CO3JaHMS
¢doTrorpadun, TO3HAKOMSITCS C BO3MOKHOCTSMH NMPUMEHEHUs poTorpadu Kak cpesicTBa CO3AaHUs Yero-imuoo.

5 OcHoBbl a3podoTochéMkr. [Ipumenenne GecMIOTHBIX aBHAIMOHHBIX cucTeM B adpodorochémke. Ketic 3.1: «lms yero Ha camom | 10
Jiefie HyXKeH OeCIMIIOTHBIN JIeTaTeNbHbIN annapat?».

OOBEMHBIN Keiic, KOTOpPBI MO3BOJUT OOYYAIOIMIMMCS OCBOUTH TOJHYIO TEXHOJOTHYECKYI0 IEMOYKYy, HCIOIb3yeMYIO
KOMMEPYECKMMHU KOMITaHUSIMH. Y CTPOUCTBO U MPUHIUIIEI (pyHKIHOoHUpoBaHus BITJIA, ocHOBBI pOTO- M BUICOCHEMKH U TIPUHITUIIOB
nepeaaun ungopmarmu ¢ BITJIA, 06padoTka nanusix ¢ BIIA.

6 Ketic 3.2: «3meHeHmne cpeibl BOKPYT HIKOJIBDY. 6
[Iponomxenue keiica 3.1. OOyuaronuecsi, UMesi B CBOEM PACTIOPSKEHUU IEKTPOHHYIO 3D-Mo1enpb MIKOJIbI, MPOA0IKAIOT BHOCUTh
U3MEHEHHs B NPOAYKT C LeNblo OnaroycrpoiicTBa paiioHa. OOydarommuecs IPOJOJKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJEIUPOBaHUS, 3aBEpIIasi IPOEKT.

7 IToaroToBKa 3alIUTHI IIPOEKTA. 3

8 3aluTa NpoeKTOB. 2




9 3akmounTtenbHoe 3aHsaTre. [loaBeneHre nToroB padboThl. 2

Coaepikanue Kypca

OcHoBHbBIE pa3ae/ibl IPOrpaMMbl Y4eOHOT0 Kypca

1) BBeaenue B 0CHOBBI reOMH(OPMAITHOHHBIX CUCTEM U MPOCTPAHCTBEHHBIX IAHHBIX.
OOyuvaromuecss TO3HAKOMSATCS C PA3IMYHBIMH COBPEMEHHBIMH T€OMH(MOPMAIIMOHHBIMH CUCTEMaMH. Y3HAIOT, B KaKWX OOJACTAX TPUMEHSETCS
reonH(OpMaTHKa, KaKHE 3a/1a9l MOXKET PEelIaTh, a TAKKE KaK 00yJaroIuecs MOTYT CaMH NMIPUMEHSITH €€ B CBOCH IMOBCETHEBHOM KU3HU.

2) Ypok padorsl ¢ TJTOHACC.
OOyuaromuecs 6a30BO YCBOSIT MPUHIIUT NO3UIIHOHUPOBaHus ¢ ioMotibio T HCC. V3HatoT, kak MOKHO OPraHU30BaTh COOP CITYTHUKOBBIX JIAHHBIX, KaK
OHU MPEJICTABIISIOTCS B TEKCTOBOM BHJIE M KaK MX MO>KHO BH3YaJIU3UPOBATD.

3) BpI0Op NpoeKTHOro HANpPAaBJIEHUs U pacipe/iesieHue poJieil.
Br16op npoektHoro HampasieHus. [locranoBka 3agaun. MccenenoBanue nmpooiematuku. [ltanupoBanue npoekra. Pactipenenenue poseit.

4) YcTpoiicTBO U NPUMEHeHHe 0eCTUIOTHUKOB.
OOyuarommuecs: mo3HaKoOMsITCs ¢ uctopueit mpumenenuss bAC. Y3HaroT o coBpeMeHHbIX BAC, kakue 3a/ladd MOKHO pemraTh ¢ UX TMOMOIIbIO. Y3HAIOT
TaK)kKe OCHOBHOE yCTPOICTBO coBpeMeHHBIX BAC.

5) OcHOBBI CbEMKH ¢ 0€CTTUIOTHUKOB.
OOyuaromuecs: y3HaIOT, Kak co3aaércs nmosiétHoe 3amanue st BAC. Kak mpou3BoauTes 3alyck U JaibHeWmas cbémka ¢ momoibio BAC. A Takke
KaKHe pe3yJIbTaThl MOXHO TOJTYYUTh M KaK 3TO cAeaTh (ModydeHre opToQoToIIaHa U TPEXMEPHOU MOJIENN).

6) Yruy0séHHoe M3yUeHHe TEXHOJIOrHil 00padoTKHU reoJaHHbIX.
ABTOMAaTH3MPOBAHHOE MOJETHPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMonisio Agisoft PhotoScan.

7) Coop reogaHHbIX.
AdpodoTochEMKa, BEITIOTHEHHE CHEMKH MECTHOCTH TI0 MOJIETHOMY 3aJIaHUIO.

8) OO0padoTka M aHAJIN3 re0JaHHBIX.
Coznanune 3D-monenei.

9) H3yueHue ycTpoiicTBa AJsl NPOTOTUNIMPOBAHMS.
O3HaKOMJICHHE C YCTPOMCTBAMH IPOTOTHITMPOBAHMS, IMPEAOCTABICHHBIMU oOOyJarommmMcs. OOydaromuecs y3HAIOT OOIIHe MPUHIUIBI PaOOTHI
YCTPOWCTB, a TAKXKE KOTJ]a OHU MPUMEHSIIOTCS U YTO C UX TIOMOIIBI0 MOKHO MOTYYHTh.

10) IToaroroBka JaHHBIX JIA YCTPOHCTBA NPOTOTUNIHUPOBAHMS.
[Tonroroska 3D-Mopenei, SKCIIOPT aHHBIX, MOArOTOBKA 3aaHU 10 MeYaTH.

11) IIporoTunupoBanmue.
[Ipumenenue ycTpoiicTB mpotoTunupoBanus (3D-npuHTep).

12) ITocTpoeHue NPpOCTPAHCTBEHHBIX CIIEH.
JloronHeHne Mojene N0 JaHHBIM adpo(OTOCHEMKM C TIOMOINBIO PYYHOTO MOJIENIMPOBAHUS W TMOATOTOBKA K TMEYaTH Ha yCTPOHCTBax
MPOTOTUITUPOBAHUSL.




13) IlToaroroBka npe3eHTaANM.
N3ydeHne oCHOB B OAroTOBKe Npe3eHTanuu. Co3nanue npeseHranuu. [loarotoBka k mpeicTaBieHUIO pEeaIn30BaHHOTO IPOTOTHUIIA.
14) 3ammTa NpoeKkToB.

KosanyectBo yueOHbIX Heeab — 34.
KoJsmmuectBo yaco — 34.
Pexxum npoBeneHus 3aHATHI: | pa3a B HEEIIO.

Buabl esiTeJIbHOCTH y4aIMXCH.

Ha MNPOTAKCHUU KypCa IMPOTrpaMMBbI 06yqa}oumeca MMO3HAKOMSATCA C PAa3JIMYHBIMU FCOI/IH(bOpMaIH/IOHHBIMI/I CUCTCMAaMH, Y3HAIOT, B KaKHX
O6JIaCT$IX MPUMCHACTCA FGOI/IH(I)OpMaTI/IKa, KakKue 3aaadv MOXKCET pCuIaThb, a TAaKKC CMOIyT CaMU IPHMCHATH e€ B cBoeH HOBCGIIHCBHOfl KU3HU.
OOyuaromuecs 6a30BO YCBOSIT MPUHIUIT O3UIIMOHUPOBaHUs ¢ ioMoIbio THCC. V3HatoT, kak MOKHO OpraHM30BaTh COOpP CITYTHUKOBBIX JAHHBIX, KaK
OHHM HPCACTABIAIOTCA B TCKCTOBOM BHUJIC U KaK MX MOXHO BHU3YaJIU3HUPOBATD. B paMKax MmporpamMmmal BI)I6€p}IT MMPOCKTHOC HAIPABJICHUEC, HAYUATCA
CTaBUTh 33/1a4M, UCCIIEA0BATh IPOOJIEMATUKY, IIJIaHUPOBATh BEIEHNUE IPOEKTA U TPAMOTHO paclpeAessTh POJIM BHYTPH KOMaH/IbI.

OOyuvaromuecss CMOTYT TO3HAKOMHTBCS C HMCTOpHEH TPHUMEHEHUs OCCIIJIOTHBIX JIETATeNBHBIX aIlllapaToB. Y3HAIOT O COBPEMEHHBIX
6€CHI/IJIOTHI/IK3,X, CMOTYT pCHIUTH PA3JIMYHBIC 3a/]a41 C UX ITOMOIIBIO. Y3HaIT Takke ¥ 00 OCHOBHOM yCTpOfICTBe COBPCMCHHBIX OECIMIOTHBIX CUCTEM.
OOyuarommuecs: Y3HaIOT, KaKk CO3aéTcs MOJIETHOE 3ajaHue i OeCTMIOTHUKOB. Kak Mpow3BOAUTCS 3amycK M JalibHeIas cbéMka ¢ momomnibio bAC.
A Taxke mojyJar Takue pe3yabTaThl ChEMKH, Kak OPTO(OTOIUIAH U TPEXMEPHBIC MOJICIH.

OOyuvaromuecss yriayOosaTcsl B TEXHOJIOTHIO 00pabOTKHM TEOJaHHBIX MYyTEM aBTOMATH3WPOBAHHOTO MOJCIHUPOBAHHUS OOBEKTOB MECTHOCTH.
CaMOCTOATEIBHO CMOTYT BBIIOJHUTH ChEMKY MECTHOCTH 110 NOJETHOMY 3ajanHuto. Coznanyt 3D-Mozaemnu.

OOyuarommecs: 03HaKOMSTCSI C PA3IMYHBIMH YCTPONCTBAMHU NMPOTOTUIHPOBAHUS. Y3HAIOT OOIIME MPUHIMIBI PabOTHl YCTPOUCTB, chepbl nx
MIPUMEHEHUSI U TPOAYKTHI JIEATEIBHOCTH JAHHBIX YCTpoMcTB. OOydaromuecs Haydarcss TOTOBUTh 3D-Monenu A NedaTtd ¢ MOMOINBI0 3KCIopTa
TaHHBIX. JIOTIONHAT MOJENH MO AaHHBIM a’3pOPOTOCHEMKHI C MOMOIIBIO PYYHOTO MOAETHPOBaHUA. [IpUMEHST ycTpoHCTBa U MPOTOTUIHPOBAHUS
JJIA II€4YaTH 3adaHusd.

OOyuaromuecs: U3ydaT OCHOBBI B MOATOTOBKe mnpe3eHTanuu. Cosnmaayr e€. IIoaroToBATCS K MPEACTABICHUIO PEaTM30BAHHOTO MPOTOTHIIA.
[IpencraBsT ero, 3amuinas MpoeKT.

[IpencraBnenue peanu30BaHHOTO IPOTOTHIIA.



TemaTn4eckoe INJIAHUPOBAHUE

Ne /it Pa3nensl nporpaMMbl yueOHOTO Kypca Bcero yacos
1 | 3uakomcTBO. Texnnka 6e3onacHoctu. Beoanoe 3ansatue («MeHsist MuUp»). 1
2 | Beegenue B reonnpopmanmonnbie TexHosiorun. Keiic 1: «CoBpemennble kapThl, niu Kak onucars 3eminio 2». 4
2.1. Heo06xoauMocTh KapThl B cOBpeMeHHOM Mupe. Cdepbl MpruMeHEeHHsI, TEPCIEKTHBBI HCIIOJIb30BaHMS KapT. 1
2.2. BekropHbie nanHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'MC. LIBeT kak arpuOyT KapThl. 3HAKOMCTBO C KapTOTpaprueCKUMH 1
OHJIAMH-CEPBUCAMM.
2.3. Cger u 1Bet. Posib 11BeTa Ha kapre. Kak 3actaBuTh 118eT paboTtath Ha ceOsi? 1
2.4. Coznianue 1 nyonukanusi CoOOCTBEHHON KapThl. 1
3 | Keiic 2: «I's106a1bH0e nosunuonuposanue “Haiiaqu ceds Ha 3eMHOM mape”».
2
3.1. | Cucremsl rno6aibHOr0 NO3UIMOHUPOBAHHUS. 1
3.2. | IlpumeHeHuUE CIIyTHUKOB ISl TO3UIITUOHUPOBAHMUSL. 1
4 | ®otorpadguu u naHOPaAMBbI. 4
4.1. Ucrtopust hotorpaduu. dotorpadus kak cnocod U3yudeHUs OKPYKAIOIIETO MHpA. 1
4.2. Xapakrepuctuku poroanmnaparos. [losydeHne kauecTBEHHOTO ()OTOCHUMKA. 1
4.3. Co3nanue chepuueckux nanopam. OcHoBHbIE OHATHA. HeoOxommmoe o6opynoBanue. TexHuka chbEMKH chepruecKux 1
MaHopaM pa3JInYHON anmapaTypoil (kamepbl cMapT(OHOB 0€3 MTaTUBOB, HU(POBBIEC (OTOANIIAPATHI CO IITATUBAMHU U T.
1.).
4.4. Co3nanue cdeprueckux nanopam. CrmBka nosrydeHHbIX Gororpaduii. Koppekuus u petynrs nanopam. 1
5 | OcnoBsl a3podorocbémku. [Ipumenenne BAC (0ecnuIOTHBIX aBHALIMOHHBIX cUcTeM) B a3podorochbémke (Keiic 10
3.1: «/I1s1 yero Ha caMoM Jiesie Hy’KeH 0eCIMJIOTHBIN JIeTaTeIbHbIH annapar?»).
S5.1. doTorpammeTpus U €€ BIMSIHUE HA COBPEMEHHBIN MUP. 1
5.2 Cuenapuu cb€MKH 00BEKTOB ISl TOCIEIYIONIETO MOCTPOEHUS UX B TPEXMEPHOM BHUJIE. 1
[TpunIMn mocTpoeHus TpEXMepHOTro n300pakeHust Ha KoMmmbiotepe. Pabora B potorpammerpudeckom [10 — Agisoft 1
5.3. PhotoScan nnu ananorngaoMm. O6paboTKa OTCHITOTO MaTepuaa.
54. becniunoTHuK B reonHdopmaruke. YCTpoilCTBO U NPUMEHEHHUE JIPOHA. 1
5.5. Texnuueckue ocobennoctu BITJIA. 1
5.6. ITunotuposanue BIJIA. 1
5.7. Vcnosib30BaHne OeCIMIOTHHKA ISl CbEMKH MECTHOCTH. 1
5.8. Bosnukatonue npo6nems! npu co3nannu 3D-mozaeneit. CiocoObl peTakTHPOBAHUS TPEXMEPHBIX MOJEIEH. 1
5.9. TexHoJI0rMK MPOTOTUIIMPOBAHUS. Y CTPOICTBA ISl BOCCO3AAHUs TPEXMEPHBIX Mojieseld. PaboTa ¢ 3D-npuHTepom. 1




5.10. | dusnueckue nu XuMHU4YecKue cBoicTra ractuka Juist 3D-npunrtepa. [leyats TpEXMEpHON MOIEIN IIKOJIBI. 1
6 | Keiic 3.2: «3MeHeHHe cpebl BOKPYT HIKOJIbI». 6

6.1. Pa6ora B [10 nns pyanoro tpéxmepHoro moaenupoBanus — SketchUp wnm aHajgorugaHom. 1
6.2. DKkcnopTrpoBaHue TpEXMepHBIX (aitnoB. [IpoekTrpoBaHne COOCTBEHHOMN CIIEHBI. 2
6.3. [Teuats Mogenu Ha 3D-npuntepe. OdopmieHne TPEXMEPHON BEIIECTBEHHOM MOJIEINH. 3
7 IloaroroBka 3almMTHI IPOEKTA. 3
8 3amuTa npoeKToB. 2
9 3akiarounTtenbHoe 3aHaTHe. [lonBenenue utoros padorsl. Iliaansl mo nopadortke. 2

NUTOIo 34
Keiicsl, Bxoasimue B Kparkoe conepxkanue
nporpammy
Keiic 1. CoBpemeHnHbie Keiic 3nHakoMuT 00y4aromuxcs ¢ pa3HOBUIHOCTSIMU JaHHBIX. Perras 3amauy keiica, oOydaromuecst MpoXoIsiT CAeAYIoIre
KapThl, WIN KaK OMUCATh TEMaTHKH: KapThl 1 OCHOBBI UX (DOPMHUPOBAHNS; U3yUYCHHE YCIOBHBIX 3HAKOB M MPUHIUIIOB UX OTOOpaXECHHS Ha KapTe,
3emitto? CUCTEMbI KOOPAMHAT U MPOEKIUI KapT, UX OCHOBHBIE XapaKTEPUCTUKU ¥ BO3MOKHOCTH TPUMEHEHHUS ; MacIlTad u ap.

BCIIOMOTATEJIbHBIE MHCTPYMEHTHI (POPMHUPOBAHUS KapTHI.
Ketic 2. I'nobansHoe HecMoTpst Ha TO, YTO HABUraTOPHI U CHOPTUBHBIE TPEKEPBI CTAJIN HEOTHEMJIEMOM YAaCThIO HAIIEH KM3HU, MAJIO KTO 3HAET
MTO3UIIMOHUPOBAHUE npuHun ux padotsl. [Ipoiias ketic, oOyuatommecs yznatot npo ['JIOHACC/GPS — npuHmisl paboTbl, HCTOPHIO,
«Haiinu ce0st Ha 3eMHOM COBPEMEHHBIE CUCTEMBI, IpUMeHeHue. [Ipumenenne norrepos. Busyanu3zaius TeKCTOBBIX IaHHBIX Ha kapte. Co3znaHue
ape». KapThl HHTEHCUBHOCTH.
Keiic 3.1. OOBEMHBII KeliC, KOTOPBIH MO3BOIUT 00YJAIONMUMCS OCBOUTH MOJIHYIO TEXHOJOTHIECKYIO IIETIOYKY, UCTIONB3YEMYIO
Aspodorochémka. «Jlms KOMMEPYECKHMMHU KOMITAaHUSIMH. Y CTPOHCTBO U NMpUHLUITBI (pyHKIHoHHpoBaHus BITJIA, OcHOBBI GOTO- U BUACOCHEMKH U
4ero Ha CaMoM JIeje npuHIUNOB nepenayn nHpopmarmu ¢ BITJIA, o6padotka nannbix ¢ BIUIA.
HY)KEH OeCIUIIOTHBIN
JeTaTeIbHBIN annapar?.
Keiic 3.2. I3meHenue [Tponomxkenue keiica 3.1. OOyqaronuecs, UMesi B CBOEM pacTioOpsHKEHUHN HIIEKTPOHHYIO 3D-MOemb IIKOJIBI, IPOI0JIKAIOT
Cpebl BOKPYT IIKOJIBI. BHOCHUTBH U3MEHEHUS B MPOJIYKT C LIENbI0 OnaroycrpoiicTBa paifona. O0ydaromiecs Mpo/JJ0KalT COBEPIICHCTBOBATh CBOM
HaBbIK 3D-MoenupoBaHus, 3aBepiias MPOEeKT.




MarepuajbHO-TeXHHYECKHE YCJIOBHUS pPeau3aiii OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl
Ilepeuens obopyoosanusn u cpeocme 0oyuenusn ona ocnawjenus Ilenmpoe oopazoeanus yugpoeozo u cymanumapnozo npoghunei «Touka pocmay
6 pamkax meponpuamus «Q0HO61eHUE MaAMEPUATIbLHO-MEXHUYECKOU 0a3bl 015 POPpMUPOCAHUA Y 00YUAIOUWUXCA COBPEMEHHBIX MEXHO102UYeCKUX
U ZYMAHUMAPHBIX HABHIKOG)

Ne ni/m HaumenoBanue IIpumepHbIe TEXHHYECKHE XapAKTEPUCTUKH Exa. uzm. Koa-Bo
1 Kneesoii nucroner c IIT. 3
KOMIIJIEKTOM 3alacHbIX CTEpKHEN
[IInem BuptyansHOU peanbHOCcTH | LlleM BUPTyalIbHOM pealbHOCTHU: cTalMOHapHOe noakiatoueHue K [1K, KOMIUIEKT 1
) BBIBOJI HAa COOCTBEHHBIN AKpaH, Hannune KOHTpoJuiepoB 2 MIT, HAIUYUE
BHEIIHUX JJATUYMKOB 2 IIT, BCTPOCHHBIE HAYILIHUKHU, YroJl 0030pa, yrou
0030pa He menee 110
3 [ltaTuB 11 KperieHns 6a30BbIX | COBMECTUMOCTH CO IIJIEMOM BUPTYaJIbHOM peanbHOCTH, 1T 1.5.1 KOMILJIEKT 1
CTaHLIMM
4 Hoytoyx ¢ OC mns VR minema (Buneokapta He HIKe Nvidia GTX 1060) IIT. 1
5 ®dortorpammerpuueckoe [10 IIT. 1
6 Ksagpokonrep KOMITaKTHBIH JIpOH ¢ 3-0CEeBBIM CTaOMIM3aTOpOM, Kamepoit 4K, IIT. 1
MaKCHMaJIbHOM JTAJIbHOCTBIO NIEpejaul CUTHAJIA HE MEHee 6 KM
7 KBagpokonrep KBa/[poKoIITep ¢ kamepoii, Bec He 6osiee 100 T B cOope ¢ mpormemiepom u IIT. 3
KaMepoi
[IpakTrueckoe nocodue st IIT. 3
] M3Y4EHHUs OCHOB MEXaHUKH,
KUHEMATUKH, TUHAMUKU B
HAYaJIbHOM M OCHOBHOM IIKOJIE
9 doroarnrmapaT ¢ 00bEKTUBOM IT. 1
10 Kapra namstu s IIT. 2
doToanmapara/BuuIe0 KaMmepbl
11 [ITaTus IIT. 1
M®YV (mpunrep, ckanep, konup) | Tum ycrpoiictBa: MOY IIT. 1
LIBeTHOCTH: YepHO-OebIii
12 ®opmat Oymaru: He MmeHee A4
TexHonorus nevyaTu: gazepHas
Pa3pemenue neuatu: He MmeHee 600x600 Touek
CKOpOCTh MeYaTu: He MeHee 28 THCTOB/MUH




CKOpOCTh CKaHUPOBAHUS: HE MeHee 15 TUCTOB/MUH
CKOpOoCTh KOMTUPOBAHUS: HE MEHEE 28 JTHUCTOB/MUH
BHyTpenHss namsTh: He MeHee 256 MO

EMKOCTB aBTONOJaTYMKA CKaHEpa: HE MeHee 35 THCTOB

13

Hoyr0yk yuunrens

dopm-dakTop: Tpanchopmep

Kecrtkas, HeoTKIIIOUaeMast KJlaBUaTypa: Tpedyercs

CeHcopHbIii 3kpaH: TpedyeTcs

VYroJ moBOpoTa CEHCOPHOTO 3KpaHa: 360 rpaaycos

JlnaroHanb CEHCOPHOTO dKpaHa: He MeHee 14 roiiMoB

Pazpemienne cencopnoro 3xpana: He meHee 1920x1080 nukceneit
[TpousBouTENBHOCTH Mporieccopa (o Tecty PassMark - CPU BenchMark
http://www.cpubenchmark.net/): He menee 5500 equHmIY

O0Bem onepaTHBHOM maMsATH: He MeHee 8 [0

O6wem SSD: He menee 256 I'6

CTmityc B KOMIUIEKTE TIOCTaBKH: TpeOyeTCs

[IpenycraHnoBieHHas ONEpAlMOHHAS CUCTEMA ¢ TpadudecKkum
M0JIb30BaTEILCKUM HHTEp(eiicom, obecnieunBatomias padboty
pacmpoCTpaHEHHBIX 00pa30BaTEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHUMN:
Tpedyercs

AntusupycHoe [10 co BCTpoeHHBIM (YHKIITMOHAIOM MOHUTOPHHTA
HKCIUTYyaTaI[MOHHBIX ITapaMeTPOB: TpeOyeTcs

1O st mpocMOTpa ¥ peAaKTHPOBAHUS TEKCTOBBIX JOKYMEHTOB,
AIIEKTPOHHBIX TAOJHII M TIPE3EHTALNI pacipocTpaHeHHBIX (hopmaToB (.odt,
txt, .rtf, .doc, .docx, .ods, .xlIs, .xIsx, .odp, .ppt, .pptx): TpeOyercs

14

NHTEpakTUBHBIN KOMIUIEKC

Pa3mep sxpana no nuaronanu: He MmeHee 1625 mm

Pazpemienne skpana: ne meree 3840x2160 nukceneit

BerpoeHHble akycTHYeCKHe CHCTEMBL: TpeOyeTcs

KonnyecTBo 0JHOBpEMEHHO paclo3HaBAEMBIX KaCAHUI CEHCOPHBIM
sKpaHOM: He MeHee 2() kacaHuit

BricoTa cpabaTbiBaHus ceHCOpa dKpaHa: He 60jiee 3 MM OT MOBEPXHOCTH
JKpaHa

Berpoennsie GpyHKIMM pacrio3HaBaHUS 00BEKTOB KacaHus (T1ajer nin
6e30aTapeifHblil cTuiryc): Tpedyercs

KommuectBo noanepxuBaeMbix 06e30aTapeHbIX CTUITYCOB OJTHOBPEMEHHO:
HE MEHee 2 IIT.




B03MOXHOCTh NCIIOJIB30BaHUS JIAJJOHH B KAUECTBE MHCTPYMEHTA CTUPAHUS
00 UTHOPUPOBAHUS KaCaHW dKpaHa JIaJoHbI0: TpeOyeTcs
NHTerpupoBaHHbIil JaTYUK OCBEIICHHOCTH ISl aBTOMaTHYECKON
KOPPEKIMH SIPKOCTH MOACBETKH: TpeOyeTcs

Bo3moxHOCTh rpauyeckoro KOMMEHTHPOBAHUS TIOBEPX MPOU3BOJIBHOTO
n300pakeHus], B TOM YHCIIe OT (PU3NIECKU TOIKITFOUEHHOTO UCTOYHUKA
BHJIEOCUTHANA: TpeOyeTcs

WuTerpupoBanubie (YHKIIMH BHIBOIA N300paKEHUI C SKPAHOB MOOHMIIBHBIX
ycrpoiicTB (Ha atpopme Windows, MacOS, Android, ChromeOS), a
TaK)Ke€ C BO3MOKHOCTbIO MHTEPAKTUBHOTO B3aUMOIEHCTBUS (YIIpaBJIEHNUs) C
YCTPOICTBOM-UCTOYHUKOM: TPEOYeTCsI

WHuTerpupoBaHHBIN B MOJIB30BaTENLCKUN HHTEpdENc (HYHKITMOHAT
POCMOTpa U paboThl ¢ (aitmamu ocHOBHBIX GopmaToB ¢ USB-
HAKOIIUTEJIEH UIIM CETEBOTO cepBepa: TpedyeTcs

[Toanepkka BCTPOEHHBIMH CPEACTBAMM TUCTAHIIMOHHOTO YIPaBICHUS
pabouMMu MapaMeTpaMu YCTPOWCTBA Yepe3 BHEIIHNE CHCTEMBI: TpeOyeTcst
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MoOWJIBHBIN KJ1ace

dopm-dakTop: Tpanchopmep

XKecTkas knaBuaTypa, He cojeprKallas 3JIEMEHTOB TUTaHUS: TpeOyeTCs
CeHcopHbIii 3kpaH: TpedyeTcs

VYroJ moBOpOoTa CEHCOPHOTO AKpaHa: 360 rpaycoB

JlnaroHanb CEHCOPHOTO 3KpaHa: He MeHee 11 mroiiMoB
[TpousBouTENBHOCTH Mporieccopa (o Tecty PassMark - CPU BenchMark
http://www.cpubenchmark.net/): nHe menee 1000 equHmIT

OObeM omepaTUBHOM maMsaTu: He MmeHee 4 [0

O6wem Hakormutenss SSD/eMMC: ne menee 128 I'0

CTiityc B KOMIUIEKTE TIOCTaBKH: TpeOyeTcs

Kopmyc HoyTOyKa 1015KeH ObITh CHIEIMaIbHO MOJTOTOBIICH IS
0€30ITacHOTO UCIOIH30BaHUS B YUeOHOM Ipoiiecce (MMETh 3aluTHOE
CTEKJIO TIOBBIIIICHHON IPOYHOCTH, BBIJICPKUBATH MaJICHUE C BBICOTHI HE
Menee 700 MM, COXpaHsATh PabOTOCIIOCOOHOCTh TP TOTIAIAHUY BJIATH, a
TaKKe UMETh MMPOTUBOCKOJIB3SIINE U CMATYAIOIINE YAAPhl JIEMEHTHI Ha
KopItyce): Tpedyercs

[IpenycraHnoBieHHas ONEpalMOHHAS CUCTEMa ¢ TpadudecKkum
M0JIb30BaTEILCKUM HHTEp(eiicom, obecnieunBatoiias padbory
pacpoCTpaHEHHBIX 00pa30BaTEIBHBIX U OOIIECUCTEMHBIX MPUIIOKEHUMN:
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Tpedyercs

AnrtusupycHoe 1O co BCTpoeHHBIM (QYHKIIMOHATIOM MOHUTOPHHTA
HKCIUTYaTaI[HOHHBIX ITapaMETPOB: TpedyeTcs

1O nu1st MPOCMOTpa U PEAAKTUPOBAHUS TEKCTOBBIX JOKYMEHTOB,
AIIEKTPOHHBIX TAOJHII M TIPE3EHTALNi pacpocTpaHeHHBIX (hopmaToB (.odt,
txt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx): TpeOyercs
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Cnucox HCTOYHHKOB JIUTEPATYPhbI:

baea, E.}O. OOmwue Bompockl NPOEKTHPOBAHUS M COCTAaBJIECHHUS KapT JUIsl CTyIEHTOB crenuanbHocTH «Kaprorpadus wu
reouopmarukay / E.JO. baesa — M.: m3n. MUUT'AuK, 2014. — 48 c.

Makapenko, A.A. YueOHOe TT0COOHE TI0 KypCOBOMY MPOEKTUPOBAHUIO TI0 Kypcy «Oobmereorpaduueckue kapte» / A.A. MakapeHko,
B.C. Mouceesa, A.JI. Crenandyenko noj oouiei penakuueit Makapenko A.A. — M.: uzn. MUNT'AuK, 2014. — 55 c.

Bepemaka, T.B. Meroauueckoe nocoOue mo MCIHOJB30BAHUIO TONMOTPa(UUYECKUX KapT ISl OLEHKH 3KOJOTHYECKOTO COCTOSHHS
tepputopuu / T.B. Bepemaka, Kauaes I'.A. — M.: uzn. MUUT'AuK, 2013. — 65 c.

[Merenun, A. 3D-monenuposanue B SketchUp 2015 — ot npocroro k cnoxHoMy. Camoyuurtens / A. Ilerenun — u3a. IMK Ilpecc,
2015. — 370 c., ISBN: 978-5-97060-290-4.

breictpoB, A.IO. IlpumeHenne reonH(OPMAIIMOHHBIX TEXHOJOTHHA B JOTIOJHHUTEIFHOM MIKOJIBHOM oOpa3oBaHuu. B cOopHuke:
Okonorusi. Dxonomuka. Magopmaruka / A.1O. beictpos, JI.C. JIyouun, C.C. I'pyznes, M.B. Aunpees, 11.0. Jlpwira, @.B. llkypos,
10.B. KonocoB — Pocrtos-Ha-[lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommarnuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

OSM — http://www.openstreetmap.org/.

Bbrictpos, A.IO. 'eokBanTyM TynakuT. Mertoandeckuii nHCTpyMeHTapuii HactaBHuKa / A.}O. BeictpoB, — Mocksa, 2019. — 122 c.,
ISBN 978-5-9909769-6-2.




