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I. IloscHuTENEHAS 3aIIMCKa

AKTYaJqbHOCTB: CETrOJHS reonH(OPMAIIMOHHBIE TEXHOJIOTUH CTAIM HEOTHEMJIEMOI YacThbIO HaIIel >KU3HH, JIF0OOOH COBPEMEHHBIH YelOBEK
IIOJIb3YETCSl HABUT'AllUOHHBIMM CEpBHUCAMM, NPUIOKEHUSAMHU JUIsI MOHUTOPHHra OOLIECTBEHHOI'O TPAHCIOPTa MU MHOIMMHU JPYTMMH CEpPBUCAMH,
CBSI3aHHBIMU C KapTaMHU. ODTH TEXHOJOIMU HCIOJIB3YIOTCSI B COBEPUICHHO pa3jMuHbIX cepax, HauMHas OT pearupoBaHUs IPU YpPe3BbIYAMHBIX
CUTyalMsAX U 3akaH4yuBasg mMapketuHrom. Kypc «I'eomH(popMannoHHble TEXHOIOTHHU» MO3BOJSET C(HOPMUPOBATH Y OOYUAIOUIMXCS YCTOHYUBYIO CBSI3b
MEXTy WH(POPMAIIMOHHBIM M TEXHOJIOTUYECKUM HANpaBICHUSMH Ha OCHOBE pEabHBIX NMPOCTPAHCTBEHHBIX IAHHBIX, TAKUX Kak a’podoTochEMKa,
KOCMHMYECKasi ChEMKA, BEKTOPHbIE KapThl U JAp. OTO MO3BOJUT OOY4YAIONIMMCS MOJYYMTh 3HAHUS IO HCIOJIb30BAHUIO TI'€OMH(POPMALMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX AAHHBIX JJI IOHMMaHUS M M3YyYEHUS OCHOB YCTPOMCTBA OKDPYXKAIOIIEr0 MUPAa U INPUPOAHBIX SBICHUM.
OOyuaromnmecs: CMOTYT peaJIn30BBIBATE KOMAH/IHBIE MPOEKTHI B Cepe MCCIEIOBAHUS OKPYKAIOUIETO MHpPA, HaYaTh HMCIIOIB30BaTh B MOBCEIHEBHOM
’KM3HU HaBUTAIIMOHHBIE CEPBHUCHI, KOCMHUECKHUE CHUMKH, JIEKTPOHHBIE KapThl, COOMPATh AaHHBIE 00 00BEKTaxX Ha MECTHOCTH, c03AaBaTh 3D-00bEKTHI

MECTHOCTH (KaK OTAeJIbHbIE 3/1aHus, TaK U LIeJIble TOpOoJia) U MHOTO€ JIPYToe.
Kaaccndukanusa nporpaMmmpl: TEXHUYECKAS.

POyHKIHOHAJIBHOE NPEeJHA3HAYEHHE NPOTPAMMBI: IIPOEKTHASI.

®opma opraHu3anMu: rpynnoBas.

AKTYaJIBHOCTD M OTJIHYHMTEJIbHbIE 0COOCHHOCTH IIPOrPAMMBI

HoBuzHa nporpaMMsbl 3akit04aeTcsl B CO3aHUN YHUKAJIbHOW 00pa30BaTeIbHOM Cpe/ibl, (hOpMUPYIOIIEH MPOEKTHOE MBILIUIEHHE 00YYarOIUXCs 3a CUET

TPaHCIALIUA IPOCKTHOI'O crocoba ACATCIIBHOCTHU B PaAMKaX pCHICHUSA KOHKPCTHBIX HpO6JIeMHLIX CHTyaHHﬁ.

AKTyaJIbHOCTh MpOrpamMmbl 00YCIIOBJIEHA TEM, YTO paboTa HaJ 3ajjauaMd B paMKax NMPOEKTHON AEATeIbHOCTH (OPMUPYET HOBBINH THI OTHOLICHHS B

paMKax CHUCTEMBI «IIpUpoda — O6H.[CCTBO — YCJIOBCK — TCXHOJIOTHHY, onpe,ueﬂfnomnﬁ 00513aTENBbHOCTh JKOJIOTHYCCKOU HOPMHPOBKHU IIpU



OpraHu3anuu o000l NeATelbHOCTH, UYTO SIBJSETCS MEPBbIM IIaroM K (OPMUPOBAHUIO «IIOKOJICHHS Pa3BUTHS», SBISIOLIETOCS TPEHIOM Pa3BUTHUS
COBPEMEHHOT0 00IIeCTBa.

[Iporpamma mpeamnonaraetT (GopmupoBaHuEe y OOYYAIOIMIMXCS MPEICTABICHHA O TCHICHIUSAX B Pa3BUTHH TeXHUYECKoW cdepbl. HoBwIl TexHO-
MIPOMBIIIJICHHBINA YKJIaJ HE MOXKET OBITh MOJOXEH B (hopMaTr 0OIIeCTBa Pa3BUTHUS TOJIBKO Ha OCHOBAHUM HOBU3HBI (PM3MUYECKUX MPUHIMUIIOB, HOBBIX
TEXHUUYECKUX PEHICHHH U KJIACTEPHBIX CXEM B3aMMOJEWUCTBUS Ha MOCTHUHAYCTPUAIBHOM JTalle Pa3BUTHUS COLMyMa, a HJes Pa3BUTHS 00IlecTBa
HETPEJIOKHO BKIIOYaeT B ce0s TEHACHIUI0 K OOpPETEHHIO COHAINPABICHHOCTH AaHTPONOICHHBIX (DaKTOPOB, 3aKOHOB pa3BUTHA Ouochepsl u
KYJIbTYPHOI'O Pa3BUTHSL.

[legarornyeckas 1enecoO0Opa3HOCTh ATOM MPOrpaMMbl 3aKITIOYAETCS B TOM, YTO OHA SIBJISIETCA IIEJIOCTHOM M HETIPEPHIBHOM B T€UEHHE BCEro Mmpoiiecca
oOyueHus U MO3BOJISIET 00yYaroeMycsl [Iar 3a IIaroM pacKpbiBaTh B ce0€ TBOPUYECKUE BO3ZMOKHOCTH U CaMOPEAIM30BHIBATHCS B COBPEMEHHOM MUDPE.
B mporecce u3ydeHus OKpyKarollero mupa oOydaroliuecs TIojaydaT JJONOJHHUTENbHOEe oOpa3oBaHue B oOiiactu uH(OpMaTuKH, reorpaduu,
MaTeMaTHKU ¥ (PU3HUKH.

OTnnunTenpHON 0COOEHHOCTHIO JAHHOM MPOTrpamMMbl OT YKE CYHIECTBYIOIIUX 00pa30BaTeIbHBIX MPOTpaMM SBJISETCS €€ HAllPaBICHHOCTh Ha Pa3BUTHE
o0yyJaroImuxcs B IPOEKTHOH JiesTenbHOCTH coBpeMeHHbIMU MeToaukamu TPU3 u SCRUM ¢ noMoIipi0 COBpEMEHHBIX TEXHOJIOTUI 1 000py10BaHUS.
Bospacrt o0yuyarommuxcs: 12-14 ner.

Cpoku peaju3anuu NporpaMmmal: 68 4acos.
HamosnsiemocTs rpynm: 15 yenosexk.
Pesxxum 3aHATHIA: 10 2 aKaJeMUYECKUX Yaca B HEJIEIIO.
DopMbl 3aHATHIA:

- paboTa HaJ penieHrneM KeicoB;

- 1abOpaTOPHO-TIPaKTUYECKHE PAOOTHI;



- IEKLUU;

- MacTep-KJIacChl;

- 3aHATHI-COPEBHOBAHUS;
- BKCKYpCHH;

- IPOEKTHBIE CECCUU.

MeTOIIbI, HUCIMOJb3yEMbIC HA 3AHATUAX:

- npakTuyeckue (ynpaxHeHus, 3a1a4m);

- cllIoOBeCHBbIE (paccka3, Oecesia, MHCTPYKTaX, YTEHUE CIIPaBOYHOH JINTEpaTyphl);

- HarJsIHBIE (IEMOHCTpAIUS MYJIbTUMEIMHHBIX MTpe3eHTalHid, poTorpadun);

- pobOIeMHbIe (METOABI MPOOIIEMHOTO U3JI0KEHHUs) — 00ydJaromMMCs 1aéTcs 4acTh TOTOBOTO 3HAHUS;

- IBPUCTUYECKUE (YACTUUHO-TIOMCKOBBIE) — 00yUYaroIUMCs IPEI0CTaBIIAETCS O0bIlas BO3MOKHOCTh BbIOOpA BApUAHTOB;

- UCCIIEI0BATEIbCKUE — OOYUaIOIIMECcs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMUS,

- WLTIOCTPATUBHO-00bSICHUTEbHBIE;

- PENPOAYKTUBHEIE,

- KOHKpETHbIE U aOCTpaKTHbIE, CHHTE3 M aHaJIW3, CPaBHEHHUE, 00001IeHne, abcTparupoBanue, KiaccupuKaiys, CucTeMaTH3alus, T. €. METO/Ibl
KaK MBICIIUTEIbHBIE OTIEpaLiy;

- HWHAYKTHUBHBIC, ACAYKTHBHEIC.

1.1.1. [enu m 3amaum peanu3aii OCHOBHOW 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus

He.]'[bi BOBJICYCHHC O6y‘-IaIOIJ_[I/IXCH B IIPOCKTHYIO ACATCIBbHOCTD, pa3pa60TI<a HAaYYHO-HUCCICAOBATCIBCKUX U NHKCHCPHBIX ITPOCKTOB.



3agaum.

obyuarwue:

. npuoOpeTeHue U yriayoieHne 3HaHU OCHOB MTPOEKTUPOBAHUS U YIIPABJICHUS MPOSKTaMHU;

. O3HaKOMJIEHHE C METO/IaMU U IpuéMamu cObopa 1 aHalin3a UHHOPMALIUH;

. oOydeHue TPOBEACHHUIO UCCIICIOBAHUHN, MPE3CHTAIIUN 1 MEKIIPEIMETHONU MO3UITMOHHON KOMMYHHKAIUY;

. oOyueHue paboTe Ha CIIeMaTU3UPOBAHHOM 000PYI0BAaHUH U B IPOTPAMMHBIX CpE/ax;

. 3HAKOMCTBO C XapJ-KOMIETCHIUSIMH (reonH()OPMAIMOHHBIMU), TO3BOJSIONIUMU TPHUMEHSTh TEOPETUYCCKUE 3HAHWS Ha MPAKTUKE B

COOTBCTCTBHUU C COBPEMCHHBIM YPOBHEM PA3BUTH TEXHOJIOTUH.

paszsusaroujue.

. (hopMHUpOBaHKE HHTEpECa K OCHOBaM M300pETaTeIbCKON ACATEIBHOCTH;

. pPa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEN U KPEATUBHOT'O MBITIICHHUS;

. npuoOpeTeHue omnbita nucnonb3oBanus TPU3 npu popmupoBaHuu COOCTBEHHBIX UJIEH U PEIICHU;

. (dhopMupOBaHKE MTOHUMAHHS TPSIMOM U OOPAaTHOM CBS3H MPOEKTA M CPEJIbl €T0 pean3alliuy, 3aJ10’)KeHHE OCHOB COIIMAIIbHOW M HKOJOTHYECKOM
OTBETCTBEHHOCTH;

. Pa3BUTHE TEOMPOCTPAHCTBEHHOT'O MBIITUICHHUS;

. pa3ButHe coPpT-KOMIETEHITNH, HEOOXOUMBIX JJIsl YCIIEITHON paOOTHl BHE 3aBUCUMOCTH OT BBIOpaHHOI mpodeccuu.

gocnumamenvHwle.



. (dbopMHpOBaHHE TPOESKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIICHUS;

. (opMHEpOBaHKE MHUPOBO33PEHHS IO KOMIUIEKCHOW OLIEHKE OKPYKAIOIIEro MUpa, HAIPaBJICHHON Ha €r0 MO3UTHBHOE N3MEHEHHE;

. BOCIUTaHHE COOCTBEHHOM MO3UIMM 110 OTHOLIEHUIO K AEATENbHOCTH U YMEHHUE CONOCTABIIATh €€ ¢ APYTMMH MO3ULMSIMU B KOHCTPYKTUBHOM
JHAJIOre;

. BOCIIUTaHHUE KYJIbTYpbl pa0OThI B KOMAH/IE.

1.1.2. IlpuHumnsl ¥ TOAXO0AbI K GOPMUPOBAHHIO 00pa30BaTENbHOM MTPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
[Tporpamma peanu3zyercs:

- B HCHpeprBHO-O6paSOBaTCHbHOﬁ ACATCIIBHOCTH, COBMECTHOM ACATCIIBHOCTH, OCYHIGCTBHHGMOﬁ B X0J€ PCXKHUMHBIX MOMCHTOB, I'/IC O6y‘l@.l-0H.[HI>iC5[

OCBaMBAaCT, 3aKPCIICT U anpo6preT IMNOJIYYCHHBIC YMCHUA,

- B CaMOCTOSTCIbHOMU JACATCIBHOCTHU 06yqa}01111/1xcs1, rac 06yqa10111m7lcs{ MOXKET BI>I6paTI) ACATCIBHOCTD IO HMHTEpCCaM, B3aHMOIICI>'ICTBOBaTL (¢{0)

CBEPCTHHKAMH Ha PABHOIPABHBIX MO3UIIUAX, PEIIATh MPOOIEMHBIE CUTYAlUU U JP.;
- BO B3aNMOJICHCTBHU C CEMBSIMHU JIETEH.

[Iporpamma MOKET KOPpEKTUPOBATHCS B CBA3U C U3MEHECHUAMU:

- HOPMaTUBHO-TIPABOBOM 0a3bl JOMIKOJIBHOTO 00pa30BaHUs;

- BUJOBOU CTPYKTYPBI IPYIIIL;

- 00pa30BaTENHLHOTO 3aMPOCa POAUTEIICH.

[Tonxonbl K pOPMUPOBAHUIO TPOTPAMMBI:



- JInunocTHO-OpUeHTHpOBaHHBIH. Oprann3anus 00pa3oBaTENIbHOIO Mpolecca ¢ YI4ETOM INIaBHOTO KpuTepus 3¢(HEeKTUBHOCTH 00y4arouierocsi — €ero
JUYHOCTH. MeXaHU3M — CO3/IaHUE YCIOBHM Ui pPa3BUTUS JIMYHOCTH HAa OCHOBE H3YYEHHUS CIIOCOOHOCTEH OO0YYaromlerocs, €ro HHTEPECcOB,

CKJIOHHOCTEH.

- JlearenpHOCTHBIN. OpraHu3anus IeITeIbHOCTH B 001IeM KOHTEKCTE 00pa30oBaTeILHOTO IIpoliecca.

- HCHHOCTHBIf/'I. OpFaHI/ISaI_II/ISI paSBI/ITI/ISI 1 BOCIIMTAHHA HAa OCHOBEC OGH.IG‘-IGJIOBG‘-IGCKI/IX L[eHHOCTef/'I, a TaKKC 3TUYCCKUX, HpaBCTBeHHLIX nT. .
- KOMHGTCHTHOCTHBIﬁ. q)OpMI/IpOBaHI/Ie TOTOBHOCTH 06y11a}oumxc;1 CaMOCTOATCIBbHO ﬂeﬁCTBOBaTL B X04€ peL[IGHI/DI aKTyaJIbeIX 3a1a4.

- CUCTEeMHBIH. MeToaoJI0THUECKOE HaIlIpaBJICHUEC, B OCHOBC KOTOPOI'O JIC)KUT PACCMOTPCHUC o6y11a}omeroc;1 KaK OCJIO0CTHOI'O MHOKECCTBA 3JICMCHTOB M3

OTHOIICHUH U Pa3JINYHbIX CBSI3€H MEXKy HUMHU.
- Nuanormueckuii. Opranu3anus nporecca ¢ ya€ToM NPUHIIHIA JUAT0Ta, CyObEKT-CyObEKTHBIX OTHOLICHUH.

- [IpoGnemusbiii. @OopMHUPOBaHUE POTPAMMBI C TIO3UIUH KOMIUIEKCHOTO U MOAYJIBHOTO MPEACTABICHUS €€ CTPYKTYPBI KaK CHCTEMBI MOIIPOTPaMM I10

00pa3oBaTeNbHBIM O0JIACTSIM U AETCKUM BHJIaM JIEATEIIbHOCTH, CIOCOOCTBYIOIINM LIEIEBBIM OPUEHTHPAM Pa3BUTHSL.
- Kynbryponoruueckuit. Opranusanus mporecca ¢ yuéToM NOTeHIHaIa KyIbTypOocOOOpa3HOro coiepKaHusl JOUIKOJIbHOTO0 00pa3oBaHusl.

1.2. Ilnanupyembie pe3yabTaThl OCBOCHHUS OOYYAIOIIMMHCS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHUs

(o0s13aTenbHO TPOBEPUTH Pa30UEHHE M0 INYHOCTHBIM, IPEIMETHBIM U T. 11.)
1.2.1. OOmme noI0KEHUA

[Tporpamma maér 00y4aromuMcsi BO3MOKHOCTb OTPY3UThCA BO BCE MHOr0oOpas3ue MpOCTPAHCTBEHHBIX (F€OMH(POPMALMOHHBIX) TEXHOJIOTHI.
[IporpaMMa 3HaKOMUT OOYyYarOMIMUXCS C TEOMH(OPMAITMOHHBIMU CHUCTEMaMU U C Pa3IMYHBIMU BHJIAMU T€OJJaHHBIX, MO3BOJISIET TOJTYYUTh 0a30BbIe

KOMIIECTECHIIUU IIO C60py JaHHBIX W OCBOMTH IICPBHUYHLIC HABBIKH pa6OTI)I C JaHHBIMH. HOJ'[y‘IeHHI-Je KOMIICTCHIIMM W 3HAHUA II03BOJIAT



oOyyaromuMcsi TPUMEHUTh WX TOYTH B JIIOOOM HampaBlieHUH COBpEMEHHOro pbiHKa. OCBOMB mporpammy, oOydaromiuecs CMOTYT BBIOpATh

HanboJiee MHTEPECHYIO JJISl HUX TEXHOJIOTUYECKYIO HAlpaBI€HHOCTh, KOTOPOH OHU Oy1yT 00ydaThCs B paMKax YriyOIEHHOTO MOTYJIS.

[IporpamMMma 3aTparuBaer Takue TeMbl, Kak: «OCHOBBI pabOThI C TPOCTPAHCTBEHHBIMH TaHHBIMUY, «OpPHUEHTUPOBAHHE Ha MECTHOCTU», «OCHOBBI
dotorpadun», «CaMOCTOATENbHBIN cOOp AaHHBIX», «3D-MoaenupoBaHNe MECTHOCTH U OOBEKTOB MECTHOCTHY, «I'eonH(pOpMALIMOHHBIE CUCTEMbI

(T'UC)», «Buzyanusanus u npeacTapBicHUe pe3yibTaToB.

B ocHoBe pazpaboTaHHOI TporpamMMsbl JSKHT MeToanYeCKui HHCTpyMeHTapuil penepanbHOro ThioTOpa beictpoBa AnToHa IOpheBnya «CeTh

NETCKUX TexHonapkoB “KBantopuyMm”. BBOIHBIN MOIYIIbY.
[IporpaMmMa opueHTUpOBaHA Ha JOMOJIHUTEIbHOE 00pa3oBaHUe 00YYArOIIMXCS MIKOJILHOTO Bo3pacTa 7 Kiacca.
MakcumanbHOE KOJIMYECTBO OOYUAIOIINXCS B Tpymne — 15 yenoBek.
1.2.2. CtpyKTypa IJIaHHUPYEMbIX Pe3yJIbTaTOB

[Inanupyemble pe3ynbTaTbl ONUPAIOTCA HA BEAYLIME LEIEBbIE YCTAHOBKHM, OTPAXKAIOIIME OCHOBHOM, CYHNIHOCTHBIM BKJIAJ KaXIOW HM3ydaeMOu

MPOrPaMMBbI B Pa3BUTHE JTHYHOCTH, 00OYUAIOLIUXCS, UX CIIOCOOHOCTEH.
B cTpyKType miiaHupyeMbiX pe3yabTaToB BBIACISIOTCS CIEAYIOIIUE TPYIIbI:

1. JImyHOCTHBIC PE3yIbTaTbl OCBOCHUA OCHOBHOH 06p330BaTCJ'IBHOI7I nporpaMmsbl MPEACTABIICHBI B COOTBCTCTBUU C rpynnoﬁ JJUYHOCTHBIX

pe3yiabTaTOB.

2. MeramnpenMeTHbIE pe3yNbTaThl OCBOSHHSI OCHOBHOH 00pa3oBaTeNbHON MMPOrpaMMBl TPEACTABICHBI B COOTBETCTBUH C MOJATPYIIIAMH

YHUBEPCAIbHBIX YUEOHBIX JIEHCTBHMA.

3. IlpemmerHbIe pe3yabTaThl OCBOCHUS OCHOBHOH 0O0pa3oBaTeNbHONW MPOTPAMMBI IMPENCTABICHHl B COOTBETCTBUHU C TPYNIIAMH PE3YJIbTAaTOB

y4eOHOT0 MpeMeTa.



1.2.3. JIn4HOCTHBIE pE3yNbTATHI
IIpoepammmsie mpebo8aHus K ypoGHIO BOCHUMAHHOCMU (TUYHOCMHbLE Pe3YIbmamyl):

- C(l)OpMHpOBaHHOCTI) BHYTpeHHeI‘/'I IIO3NIIMUH 06yqa10merocx, OMOIHMOHAJIBHO-TIOJIOXKUTCIBPHOC OTHOILICHHUEC o6yqa}01ueroc;1 K IIKOJIC, OpUCHTAalXA Ha

IIO3HAHUE HOBOTO;
— OpHEHTAaIHsI Ha 00pa3el] MOBEACHUS «XOPOIIETO YUCHHUKA,

- C(bOpMI/IpOBaHHOCTB CaMOOIICHKH, BKJIIOHass OCO3HAHHEC CBOHUX BO3MOXKHOCTEH B YUYCHUH, CIIOCOOHOCTH AACKBATHO CYIUTbH O INpPHYMHAX CBOCTO

ycrexa/Heycriexa B YYeHHH; YMEHHE BUIETh CBOM JOCTOMHCTBA U HEJJOCTATKU, YBaXKaTh ce0s U BEPUTH B YCIIEX;
— c)OPMUPOBAHHOCTh MOTHBAITUH K YICOHOU IEATEITHPHOCTH;

— 3HAHUC MOPAJIbHBIX HOPM H C(i)OpMI/IpOBaHHOCTB MOPAJIbHO-3THYCCKHUX CY)K,HGHHfl, CIIOCOOHOCTh K PCLHICHUIO MOPAJIbHBIX npo6neM Ha OCHOBC
KOOpJAuWHallMK pa3jMYHbIX TOYCK 3pCHUA, CIIOCOOHOCTh K OLCHKC CBOUX TIIOCTYIIKOB H IleICTBPIfI APyrux JIIOI[GI71 C TOYKH 3pCHUA

COOJTIOICHHSI/HAPYIIEHUSI MOPAJIbHONH HOPMBI.

IIpoepammmusie mpebogarus K yposHIO pa3eumusL:

— c¢(OpMHUPOBAHHOCTD MPOCTPAHCTBEHHOT'O MBILJICHUS, YMEHHE BUIETh O0BEM B TJIIOCKUX MPEIMETaX;
— yMeHue 00pabaThIBaTh M CUCTEMATHU3UPOBATh OOJIBIIOE KOJMUECTBO HH(POPMAIIHH;

— ¢()OPMHPOBAHHOCTh KPEAaTUBHOT'O MBIIUICHHS, TOHUMaHHE TIPHHIIUIIOB CO3aHMUs HOBOTO MPOIYKTa;
— c¢(OpMHUPOBAHHOCTh YCUAYUBOCTH, MHOT'033/Ia4HOCTH;

- C(I)OpMI/IpOBaHHOCTB CaMOCTOATCJIIBHOI'O MOJAX0Aa K BBIMIOJIHCHUTIO PA3JIMYHBIX 3a/1a4, YMCHHUC pa6OTaTB B KOMaH/JI€, YMCHHC IIPABUJIBHO ACJICTUPOBATH

3aJa4u.



1.2.4. MeranpeaMeTHbIE pe3yJIbTaThl
I'eorpadus
BbInyckHUK Hay4YHUTCS:

. BBIOMpATh HCTOYHUKU reorpadpuueckord uHpopMmanuu (kapTorpaduueckue, CTaTUCTHUECKHE, TEKCTOBbIE, BUAEO- U (HOTOM300paKeHHUs,

KOMIIBIOTCPHBIC 0a3nl ,Z[aHHBIX), AZICKBATHBIC PCIIACMbIM 3aladaM;

. OPHEHTUPOBATbCI B HCTOYHHMKAaxX Treorpaduyeckoil uHPOpManuu (kapTorpaduyeckue, CTaTUCTUYECKHE, TEKCTOBBIE, BHIEO- H
(boron3obpaxeHus, KOMIbIOTEPHbIE 0a3bl JAHHBIX): HAXOJUTh U U3BJIEKATh HEOOXOIUMYIO HH(OPMALIHIO; ONIPEENIATh U CPABHUBATH KAUECTBEHHBIE U
KOJINYECTBEHHBIE I10KA3aTeNd, XapaKTepu3ylollue reorpapuueckue OOBEKThl, IMPOLECCHl U SBJIEHUS, HX IOJOXKEHHWE B MPOCTPAHCTBE I10
reorpaUuecKuM KapTaM pa3HOTO COACPIKAHUS M JAPYTMM HCTOYHUKAM; BBIBJIATH HEJOCTAIOIIYIO, B3aWMOJOIONHSIONIYIO H/UIH TMPOTHUBOPECYHBYIO

reorpaduyecKyro HHGOPMAITUIO, TIPEICTABICHHYIO B OJTHOM MJIM HECKOJIBKHUX HCTOYHUKAX;

. MPEJICTaBIATh B pazNu4HbIX (popmax (B BHAE KapThl, Tabmuipl, rpaduka, reorpauueckoro omucaHus) reorpapuieckyro HH(OpMaIHIo,

HEO0OXO0IUMYIO JUIsl pelIeHHs] y4eOHBIX U MPAKTUKO-OpPUEHTUPOBAHHBIX 3a7au.

BI:IHyCKHI/IK TOJIYYHUT BO3BMOXKXHOCTb HAYYUTBHCS:

. MOJICJIUPOBATH TeorpaduuecKue OObEKThI U SIBICHUS;
. MPUBOJIUTH MPUMEPHI IPAKTHUECKOTO UCTIOIb30BaHUS TeorpaduyecKiX 3HaHUN B Pa3IMYHBIX 00IACTAX AEATEIHHOCTH.
MaremaTtuka

Craructuka u TeOpuUsl BEpOSITHOCTEN

BhInmyckHUK Hay4uTCS:
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. MIPEACTABIIATH JaHHBIC B BHJIC TAOJIHII, THarPaMM;
. 9UTaTh WH()OPMALINIO, TIPEJICTABICHHYIO B BUIC TAOIHIIBI, THATPAMMBI.
B noBcenHeBHOM KU3HU U TIPU U3YYEHUH JAPYTUX NPEIMETOB BBIITYCKHUK CMOYKET:

. U3BJIEKATh, UHTEPIPETUPOBATH U IPEOOPA30OBLIBATh MHPOPMAIUIO, TPEICTABICHHYIO B Ta0JINIIaX U HA AMAarpaMMax, OTPaKalollylo CBOICTBA U

XapaKTEPUCTUKU PeabHbIX IIPOLIECCOB U SIBICHUM.
Harmsannas reomerpus

I'eomerpuueckue Gurypsl

BbInycKHMK Hay4YuTCA:

. OIepUpoOBaTh Ha 0a30BOM YpOBHE MOHATHAMHU: (QUTypa, TOUYKA, OTPE30K, HpsMas, Jy4Y, JIOMaHas, YroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YeTHIPEXYTOJIBHUK, MPSIMOYTOJIBHUK U KBAJIPAT, OKPYKHOCTh U KPYT, MPSIMOYTOJIbHBINA Mapajuienenumes, Ky0, map. M3o0paxaTs n3ydaembie QGUrypbI

OT PYKH U C IIOMOILBIO JINHENKU U LIUPKYIIS.
B noBceiHEBHOM KM3HU U MTPU U3YYEHHUH IPYTHX IPEIMETOB BBHITYCKHUK CMOKET:
. pelaTh MpakTUYECKUE 3aJa4u C MPUMEHEHHEM POCTEHIINX CBOMCTB (uryp.
N3mepenus u BIYUCIIEHUS
BbInycKHMK Hay4YuTCA:
. BBITIOJHATH U3MEPEHUE JJINH, PACCTOSHUN, BEJIMUUH YIJIOB C IIOMOIIbIO MHCTPYMEHTOB ISl U3MEPEHUN JJIMH U YIJIOB.

duzuka
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BbInyckHHUK HAy4YHUTCS:

. co0IroIaTh MmpaBuiia 0€30MacHOCTH U OXPaHBI TPY/la MPU padboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYAOBAaHUEM;

. MOHUMATh MPUHLMUIIBI JEHCTBUS MAaIUH, MPUOOPOB M TEXHUYECKHUX YCTPOMNCTB, YCJIOBUS MX O€30MACHOTO HCIIOIb30BAHMS B MOBCEIHEBHOMN
KU3HU;

. UCIIOJIb30BaTh IPHU BHINOJHEHUHM Y4YEOHBIX 3a7ad HAay4YHO-TIOMYJISIPHYIO JIUTEpaTypy O (PU3WYECKUX SIBJICHUSX, CIPABOYHBIE MaTepHAalIbI,

pecypchl HHTEpHETA.

HNudopmatuka

BBIyCKHHUK HAYIHTCS:

. pa3nuyath BB HHQOpMAIHH 1O crioco0am €€ BOCIIPHUATHS YETIOBEKOM H 0 crioco0aM e€ TpeICTaBICHUs Ha MAaTePUAIIbHBIX HOCHTEIISX;

. MIPUBOJUTH IPUMEPHI HHPOPMAIIMOHHBIX MPOLIECCOB (IIPOLIECCOB, CBSI3aHHBIX C XPAHEHUEM, [TPE0O0Pa30BAHNUEM U Nepeaayueii JaHHbIX) B KUBOU

npupoac U TCXHUKE;

. kiaccuduiuponath cpenactsa UKT B cooTBETCTBHM ¢ KPYTOM BBITTOTHSIEMBIX 3a/1a4.

MatemaTtuueckre OCHOBbI HHPOPMaTUKU
BhINyCKHHK TIOJTyYUT BO3MOKHOCTD:

® IMO3HAKOMHUTHCA C MMPUMEPAMHU MATEMATUUCCKHUX MO}IGJ’IGﬁ N HCIIOJIB30BAHUEM KOMIIBIOTCPOB IMPHU UX aHAJIMU3EC; IMMOHATH CXOACTBA U Pa3INYHA
MCKIAY MaTeMaTH4eCKOM MOACIBIO 00BEKTa M €ro HaTypHOﬁ MOJCIIbKO, MCKIAY MaTeMaTH4eCKOM MOACIIBIO OOBEKTA/SIBIICHUS M CJIOBECHBIM

OIIMCaHHEM.
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Hcnonb30BaHne MpOrpaMMHBIX CUCTEM U CEPBHCOB

BrlnnyCKHHMK HayduTCs:

. KiaccuuupoBath (Haiibl 0 TUIY ¥ MHBIM NTapaMeTpam;
. BBINOJIHATH OCHOBHBIE orepanuu ¢ ¢aiiamu (co3aaBarh, COXpaHATh, PEAAKTUPOBATh, YAAISATh, APXUBUPOBATH, «PACIAKOBBIBATHY APXUBHBIC
(baiisr).

BeimyckHuK oBiazeer (Kak pe3ysiabTaT MPUMEHEHHS MPOTPAMMHBIX CUCTEM W WHTEPHET-CEPBHCOB B JAaHHOM Kypce M BO BCEM 00pazoBaTEIbHOM

rporiecce):

. HaBbIKaMU PabOTHI C KOMIIbIOTEPOM; 3HAHUSMHU, YMEHUSIMU U HaBbIKAMM, JOCTATOUYHBIMU JUIsl paOOThl ¢ pa3IMUYHBIMU BHJIAMU IPOrPAMMHBIX
CHCTEM U MHTEPHET-CEPBHCOB ((hailyloBble MEHEKEePhl, TEKCTOBBIE PEIAKTOPHI, AIEKTPOHHBIC TAOIUIIBI, Opay3ephl, MOMCKOBBIE CHCTEMBI, CIOBapH,

3JIEKTPOHHBIE SHIUKIIONEINH ); YMEHUEM OIUCHIBATh pabOTy 3TUX CUCTEM M CEPBHCOB C UCIOIb30BAHUEM COOTBETCTBYIOIIECH TEPMUHOIOIUH;
. pa3nuYHBIME (pOpMaMu MpeICTaBICHUS TaHHBIX (TaOJIUIbL, AUArpPaMMBbI, TpadUKA U T. 11.);
. MO3HAKOMUTCSI C MPOTPAMMHBIMU CpPEICTBAMU JUIsl pabOThI ¢ ayJMOBU3YabHBIMU IaHHBIMU M COOTBETCTBYIOIIUM IMOHATUHHBIM allapaToM.

BbInyCKHUK TOTyYUT BO3MOKHOCTD (B JAHHOM Kypce M MHON y4eOHOU AesITeNbHOCTH):

. MIPAKTUKOBATHCS B UCIOJIB30BAHUN OCHOBHBIX BHJIOB MPUKIIATHOTO MPOTPAMMHOT0 obecredeHust (PeIakTOpbl TEKCTOB, JEKTPOHHbIE TaOIHIIbI,
Opay3epsl 1 Jip.);
. MO3HAKOMUTHCS C IPUMEPAMU UCTIOIB30BaHUS MATEMAaTUYECKOTO MOACITMPOBAHUS B COBPEMEHHOM MUPE;
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® IMO3HAKOMMTHCS C MOCTAaHOBKOM BOIIpOCa O TOM, HACKOJIBKO JOCTOBEPHA IMOJIYUYCHHAA I/IHq)OpMaI_[I/ISI, IMOAKPCIICHA JIM OHa J0Ka3aTCJIbCTBAMH
IOATMHHOCTH (an/IMep: HaJIM4uec 3JICKTpOHHOfI HOIIHI/ICI/I); IMO3HAKOMHUTHCA C BO3MOKHBIMU IIOAXOAAMHU K OLCHKEC AOCTOBCPHOCTU I/IH(l)OpMaI_II/II/I

(mpuMep: cpaBHEHHUE JaHHBIX U3 Pa3HbIX HCTOYHUKOB);

. MMO3HAKOMUTHCA ¢ mpuMmepamu ucnodibzoBanus UKT B coBpemMeHHOM MHpE;
. MOJIYYUTh TIPEJICTABICHUS O pOOOTHU3NPOBAHHBIX YCTPOUCTBAX M UX MCIIOIH30BAHUH HA TIPOU3BOJICTBE U B HAYYHBIX UCCIICIOBAHMSIX.
Texuomorusa

PesynbTatsbl, 3asBIeHHbIE 00pa3oBaTenbHON porpammoit «TexHomorus» no 6J0kaM coaepKaHus
®opMHUpPOBaHUE TEXHOJOTUYECKON KYJIbTYPbI M IPOEKTHO-TEXHOJIOIMYECKOI0 MBILIUIEHUS 00y4atolnXCcst

BhInmyckHUK Hay4uTCs:

° CJICAOBATb TCXHOJIOTHHU, B TOM YUCJIC B IMIPOLECCC N3TOTOBJICHUA Cy6”beKTI/IBHO HOBOI'O IIPOAYKTA,
° OLCHUBATH YCJIIOBUA IPUMCHUMOCTU TCXHOJIOT'MH, B TOM YHUCJIC C MO3UILIMI SKOJIOTHYECKON 3aH_II/IHléHHOCTI/I;
° IMPOTHO3UPOBATH 10 HU3BECTHOU TCXHOJIOTHH BBIXO/JbI (XapaKTepI/ICTI/IKI/I HpO,HYKTa) B 3aBUCHUMOCTH oT HU3MCHCHUA

BXO,Z[OB/HapaMeTpOB/peCprOB, MMPOBEPATH MPOTHO3bI ONBITHO-3KCIICPUMCHTAJIbHBIM HYTéM, B TOM YHCJIC CAMOCTOATCIIBHO IINIAHUPYS TAKOTrO poJda

OKCIICPUMCHTBI;

° B 3aBUCUMOCTH OT CHUTyallUh OINTHUMU3HUPOBATH 0a30BbIC TEXHOJOTHH (3anaTHOCTL — Ka‘{eCTBO), MNpOBOAWUTH AHAIN3 AJIBTCPHATUBHBIX
peCypCcoB, COCAUHATHL B €IMHBIM IJIJaH HECKOJIPKO TEXHOJIOTHH 0e3 ux BUJAOU3BMCHCHHA IJId MOJYYCHHA CIIOKHOCOCTABHOI'O MATCPHUAJIBHOI'O WA

MH(OPMALIMOHHOTO IPOAYKTA;

° MNpOBOAWUTDH OLUCHKY U UCIILITAHUC ITOJTYYCHHOI'O MIPOAYKTA,
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. MIPOBOAMTDH aHAIHU3 MOTPEOHOCTEN B TE€X UM MHBIX MaTEpUaIbHBIX WM NHPOPMAIIMOHHBIX TPOIYKTAX;

. OIMCHIBATh TEXHOJIOTMYECKOE PEIIEHUE C IOMOIIBIO TEKCTA, PUCYHKOB, Ipa)udecKoro H300paKeHus;

. aHAJM3UPOBATh BO3MOYKHBIE TEXHOJIOTHUYECKHIE PELICHHUS, ONIPEICIISATh UX JIOCTOMHCTBA M HEJIOCTATKY B KOHTEKCTE 3aJ]aHHOM CUTYAIlUH;

. MIPOBOJIUTH U AaHAJTU3UPOBATh Pa3pabOTKy W/WIIHA PEaATH3AINIO TPUKIIAJIHBIX IIPOCKTOB, PEINOJIAraonX:

. OTIpeJICICHUEe XapaKTEePUCTHK W pa3pabOTKy MaTepHaIbHOTO TPOAYKTa, BKJIIOYAs €ro MOJENUpOBaHHE B HH(OPMAIIMOHHON cpere

(KOHCTPYKTOPE), BCTpaMBaHUE CO3JaHHOTO HH()OPMAIIHOHHOTO TPOIYKTa B 3aJJaHHYIO 000JIOUKY,
. M3rOTOBJIEHHE UH(POPMALIMOHHOTO MPOIYKTA 0 33JaHHOMY aITOPUTMY B 33JJaHHON 000JIOUKE;
. MIPOBOANTDH U aHAIU3UPOBATH pa3pabOTKy U/UIIK peaTn3aluio TEXHOJIOTHUECKUX MPOEKTOB, MPEANOIararomX:

— ONTUMHU3ALMIO 33JaHHOrO crocoba (TEXHOJOTMH) MOJIY4YeHHs] TpeOYIOLIerocss MaTepuaJbHOrO0 MpPOAYKTa (IOCiIe €ro IpUMEHEHUs B

COOCTBEHHOM NPAKTUKE),

— pa3paboTKy (KOMOMHMpOBaHME, H3MEHEHHWE MapaMeTpoB M TpeOOBaHUI K pecypcaM) TEXHOJOTMM TIOJIyYeHHUs MaTepHaJbHOIO U

MH(OPMALIMOHHOTO TPOJYKTA C 33JJaHHBIMU CBOMCTBAMH;
. MIPOBOJIUTH U aHAJTM3UPOBATh Pa3pabOTKy M/WIIN PeaTn3alnio IPOSKTOB, MPEANOIaralouX:

- MJIaHUpOBaHUE (pa3pabOTKy) MATEpUATHLHOTO MPOJYKTAa B COOTBETCTBUHU C 3a/Jaueil COOCTBEHHOU AESITEIBHOCTU (BKJIIOYAs MOJEIMPOBAHUE U

pa3paboTKy JOKYMEHTAIUN),

- IUIaHUpOBaHUe (pa3paboTKy) MaTepUalbHOIO IMPOJYKTa HAa OCHOBE CAMOCTOATEIbHO MPOBEAEHHBIX MCCIEAOBAaHUN MOTPEOUTENHCKUX

HUHTEPECOB.

BLIHyCKHI/IK TOJIYYHUT BO3BMOXKXHOCTb HAYYHUTHCA:
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. BBISIBJIATH U (POPMYIHPOBAThH MpodIeMy, TPEOYIOIIYI0 TEXHOIOTMUECKOTO PEeICHHUS;

. MOAU(DHUIIMPOBATh HMMEIOIIMECS TPOAYKTHI B COOTBETCTBHHM C CHTyallHeil/3aKa30M/MOTPEOHOCThIO/3a1aueii  JISATEIIbHOCTH H B

COOTBCTCTBHHU C UX XapaKTCPUCTHUKAMU paBpa6aTbIBaTb TEXHOJIOI'MIO Ha OCHOBE 0a30BOM TCXHOJIOTHH,

® TCXHOJIOTU3UPOBATH CBOI OIIBIT, IPCACTABJIATH HA OCHOBC PETPOCIICKTUBHOTI'O aHAJIM3a U YHI/I(I)I/IKaI_[I/II/I ACATCIIBHOCTH OIIMCAHHUE B BHUAC

MHCTPYKIIUHU WIIM TEXHOJIOTUYECKON KapThI.
1.2.5. IlpenmeTHble pe3yiabTaThl

IIpoecpammmusie mpeboganus K 3HAHUAM (Pe3YIbMamvl Meopemuieckol N0020Mo6KU).

. npaBuia 6e30macHON pabOTHI C AIEKTPOHHO-BBIUYMCIUTENIFHBIMI MAITMHAMU M CPEJICTBAMH 151 COOpa MPOCTPAHCTBEHHBIX JaHHBIX;
. OCHOBHBIE BU/Ibl IPOCTPAHCTBEHHBIX JAHHBIX;

. COCTaBHbIE YAaCTH COBPEMEHHBIX T'€OMH(OPMAIIMIOHHBIX CEPBUCOB;

. npogeccruoHaIbHOE MPOrpaMMHOe obecriedeHre st 00paboTKH MPOCTPAHCTBEHHBIX JIaHHBIX;

. OCHOBBI U ITPUHIIMIIBI a3POCHEMKH;

. OCHOBBI U IIPUHIIUIIBI paOOTHI I100ATBbHBIX HABUTALIMOHHBIX cyTHUKOBBIX cucteM (I'HCC);

. IIPEJCTaBICHNE U BU3yaln3alus IPOCTPAaHCTBEHHBIX JAHHBIX /ISl HEMPO(ECCHOHAIBHBIX M0JIb30BaTENeH;

. npuHIMIb 3D-MonenupoBaHus;

. YCTPONCTBO COBPEMEHHBIX KapTOrpauueckux CEpBHCOB;

. MIpe/ICTaBICHNE U BU3YyaIU3allHsl POCTPAHCTBEHHBIX JJAHHBIX /711 HEMPO(PECCUOHANBHBIX M0JIb30BaTENeH;
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. nemuGpUpOBaHIE KOCMUYECKUX U300PaKCHHUIM;

. OCHOBBI KapTorpaduu.

IIpoecpammmusie mpeboganus K yMeHUAM U HABbIKAM (pe3)ibmambvl NPAKMu4eckou no020moeKu):

. CaMOCTOSATEINIbHO PellaTh MOCTABICHHYIO 33/1auy, aHAM3UPYs U 0A0Mpasi MaTEepHalIbl U CPEJICTBA JJIs €€ pelIeHus;

. CO3/1aBaTh U PACCUUTHIBATD MOJIETHBIN TUIAH JUIsl OECIIMIIOTHOTO JIETaTEIbHOTO annapara;

. 00pabaTeIBaTh a9pOCHEMKY U MOJIY4aTh TOYHBIC OPTOPOTOIUIAHEI U aBTOMATH3UPOBAHHBIC TPEXMEPHBIE MOCITH MECTHOCTH;
. MozenupoBath 3D-00bEKTHI;

. 3aIUIIATh COOCTBEHHBIE MPOEKTHI;

. BBITIOJIHATH OLIU(PPOBKY;

. BBIIIOJIHATH IPOCTPAHCTBEHHBIN aHAIN3;

. CO3/1aBaTh KapThI;

. CO3/1aBaTh MpocTeime reorpadguueckrue KapThl pa3IngyHOTO COAEPIKAHNUS,

. MOJICJIUPOBATH TreorpaduuecKue 0ObEKThI U SIBICHUS;

. MIPUBOJIUTH MPUMEPHI IPAKTHYECKOTO UCTIOIB30BAaHUS TeorpaduuecKiX 3HAHUN B PA3IMYHBIX 00JIACTSAX JIEATEITHHOCTH.



1.3. Cucrema OLEHKH JOCTHIKEHHUS IITAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS OCHOBHOM OOpa30BaTEIBbHOM MPOTPAaMMBI OCHOBHOTO OOIIETO

oOpa3oBaHwUs
Bunpl koHTpOJIS:
- IPOMEXKYTOYHBIA KOHTPOJIb, IPOBOAUMBIN BO BPEMS 3aHATHIA;
- HTOTOBBIA KOHTPOJIb, POBOJIUMBIN TTOCIIE 3aBEPIICHUS BCEH yueOHOM POrpaMMBl.
@DopMBI TPOBEPKHU PE3YTHTATOB:
- HaOmro/ieHre 3a 00y4JaroIMMUCs B TIpoliecce paboThI;
- UTPBI;
- HHIUBUyaTbHBIC U KOJUICKTUBHBIC TBOPUYECKUE PAOOTHI;
- Oecenbl ¢ 00YYAOIIMMHUCS U UX POJIUTEISIMH.
@DOopMBI TIOJIBE/ICHUST UTOTOB:
- BBITIOJIHEHUE MPAKTUYECKUX PaboT;
- TECTHI;
- QaHKETBHI,
- 3aIMTa TPOEKTA.
Hrorosas arrectarus 00y4JaronIuxcs MPOBOIUTCS IO Pe3y/IbTaTaM MOJTOTOBKH U 3alIUTHI IPOESKTA.

I[JBI OLICHUBAHUA ACATCIBbHOCTHU 06yqa101u1/1x051 HCIIOJIB3YIOTCA UHCTPYMEHTBI CaMO- U B3AUMOOILCHKH.
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2.2. IlpumepHbie IporpamMMbl yueOHbIX ipeameToB, KypcoB (YTII, roe kak npumep nponucano «Keiic 1 — 10 gacoBy, mocie KpaTKoe OMUCAHUE, YTO

9TO 3a KCP'IC, OIIMCAHUEC IT0YaCOBOC BBIHOCHUM YK€ B CaM KeﬁC).

[IpumepHoe yueOHO-TeMaTHUECKOE TUIAHUPOBAHHE:

HecmoTpst Ha TO, YTO HaBUTaTOPHI M CIIOPTHUBHBIE TPEKEPHI CTATH HEOTHEMJIEMOM YacCThIO HaIlEH JKU3HU, MAJIO
KTO 3HaeT mpuHIMN uX padotsl. [lpoiins keiic, oOyvaronuecs: y3HaroT npo ['NIOHACC/GPS — npunmmms
paboThl, UCTOPHIO, COBPEMEHHBIE CUCTEMBI, TpuMeHeHue. [IpumeHeHue yorrepoB. Busyanuzamusi TEKCTOBBIX
JMaHHBIX Ha KapTe. Co3/1aHne KapThl ”HTEHCUBHOCTH.

Ne | Paznen mporpammsl yueOHOTO Kypca KonuuectBo yacos
n/m
1 3nakomcTBO. Texnuka 6e3omnacHoctu. BBogHoe 3anarue («MeHsst MUDY). 2
2 Beenenune B reomnpopmarmonnsie TexHojoruu. Keiic 1: «CoBpemeHHble kapThl, win Kak omnucats | 7
3emur0?».
Keiic 3HakoMuT 00y4aromuxcst ¢ pa3sHOBUAHOCTSIMHU JaHHBIX. Pemas 3amauy keiica, oOydaromecs MpoOXOoIsiT
CIIEAYIONINE TEeMAaTUKU: KapThl U OCHOBHI MX (POPMHUPOBAHUS; M3YUYECHHE YCIOBHBIX 3HAKOB M IMPHHIMUIIOB MX
0TOOpaKeHHsI Ha KapTe; CUCTEMbI KOOPMHAT U MPOEKIMN KapT, UX OCHOBHBIE XapaKTEPUCTUKHA U BO3MOKHOCTH
NpUMEHEHUs; MaciuTal U JIp. BCIOMOraTeIbHble MHCTPYMEHTHI (POPMUPOBAHMSI KapThI.
3 Keiic 2: «'nmo6ansHoe no3unronuposanue “Haiinu ceOs Ha 3eMHOM 11ape’™». 4
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4 doTtorpaduu U maHOPaMBI. 9
Paznen, MOCBAMIEHHBI WCTOPHM W TPUHIMIAM co3iaHus ¢ororpaduu. OOyuarommecss MO3HAKOMSTCS C
TEXHUKOH co3nmaHus Gororpaduu, MO3HAKOMSTCS ¢ BO3MOXKHOCTSMHU MPUMEHEHHs ¢oTtorpaduu Kak cpeicTBa
CO3/IaHUs YEero-I100.

5 OcHoBbl a3podorochéMku. [IprMeHeHrne OeCMIOTHRIX aBHAIIMOHHBIX cucTeM B a’dpodorochémke. Keiic 3.1: | 29
«/[1st wero Ha caMoM JieTie HyKeH OSCIUIIOTHBIN JIeTaTeIbHBIN armapaT?y.

OOBEMHBIN  Kelic, KOTOpBIA TMO3BOJIUT OOYYAIOMIMMCS OCBOWUTH TIOJIHYIO TEXHOJIOTUYECKYIO LEHNOYKY,
HCITOJIB3YEMYI0 KOMMEPUECKUMHU KOMIIAHUSAMH. Y CTPOHCTBO M MPUHIUIEI (yHKIMOHUpoBaHus BITJIA, ocHOBBI
¢$0TO- M BUZIEOCHEMKH U TPUHITUIIOB Tiepeaaun nHdopmaruu ¢ BITJIA, o6paborka manHbix ¢ BITJIA.

6 Keiic 3.2: «3meHeHMe cpeibl BOKPYT LIKOJIBDY. 10
[Iponomxkenue keiica 3.1. OOyuaromuecs, uMesi B CBOEM PACHOPSIKEHUU SJIEKTPOHHYIO 3D-MOAENb IIKOJIBI,
MPOJOHKAIOT BHOCUTh U3MEHEHHUS B MPOJYKT C IeNIbl0 OJlaroycTpoiicTBa paiioHa. O0yyaromuecs mpoaoKaloT
COBEpIICHCTBOBATH CBOI HaBbIK 3D-MOIeIMpOBaHusl, 3aBepIIas MPOEKT.

7 [ToaroroBka 3amUTh MIPOEKTA. 5
8 3amnura IpoeKTOoB. 2
9 3aKII0uUTENBHOE 3aHATHE. [10BEIeHIE HTOTOB PabOTEL 2

2.2.1. O6mMe MoI0KEHUS

HporpaMMa ((FGOI/IH(I)OpMaLII/IOHHLIC TCXHOJIOTHHNY, SBIAACH HCO6XOI{I/IMBIM KOMIIOHCHTOM O6LLICFO O6p330BaHI/ISI BCEX 06yqafoumxc;{,

npeaocCTaBIsA€T UM BO3MOXHOCTH IPUMCHATH Ha IHPAKTUKE 3HAHWA OCHOB HAYK. HporpaMMa SABJIIECTCA q)aKTI/I‘IeCKI/I C€AUMHCTBECHHBIM IIKOJBbHBIM
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y4eOHBIM KYypCOM, OTpPa)aroIllMM B CBOEM COJAEpKaHUM OOIIME MPUHIMIIBI Mpeodpa3yromel NesTeNbHOCTH YeJIOBEeKa U BCE aCHEeKThl MaTepHalIbHOM
KynbTypbl. Kypc HampaBieH Ha OBlaJieHHEe OOydYarolIMMHCS HAaBBIKAMH KOHKPETHOM MpPEIMETHO-NPEoOpa3yromeil IesTeIbHOCTH, CO3/IaHHe HOBBIX
[IEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSAM pa3BUTHs oOmiecTBa. B pamkax «TexHOIOTMH» MPOMCXOIUT 3HAKOMCTBO C MHPOM
npodeccuit u opueHTauus oOydaroIIMXCsS Ha paboTy B pazNuyHbIX cdepax oOOIIECTBEHHOrO MPOM3BOACTBA. TeM caMbIM oOecreunBaeTcs

MIPEEeMCTBEHHOCTb Iepexoa 00y4aroImuxcs oT o0IIero K npopecCHoHaTbHOMY 00pa30BaHUIO U TPYAOBOH 1€ATEIbHOCTH.

[Iporpamma mnpeamera «TexHonorus» obecneunBaeT (opMuUpoBaHHE Yy OOYYarOIIUXCS TEXHOJOTHYecKoro MmblnuieHus. Cxema
TEXHOJIOTUYECKOT0 MBbIIIIEHUs (IOTPeOHOCTh — LeNlb — CHOCcO00 — pe3yabTar) MOo3BOJsieT Haubojiee OpraHMYHO pellaTh 3aJadyd yCTaHOBJIECHUS
CBsi3ell MexJy 0Opa30BaTeNbHBIM M JKU3HEHHBIM IIPOCTPAHCTBOM, OOpa30BaTENIbHBIMU PEe3yJIbTaTaMH, MOJYYEHHBIMH MPU H3YYEHHUH Pa3IHMUHBIX
IIpeIMETHBIX 00JIacTel, a TakKe COOCTBEHHBIMU 00pa30BaTEIbHBIMU PE3yJIbTaTaMU (3HAHUSMH, YMEHUSIMHU, YHUBEPCAIbHBIMUA Y4€OHBIMU JIEHCTBUS MU
U T. I.) U )KU3HEHHBIMU 3aayamu. KpoMe Toro, cxema T€XHOJOTMYECKOTO MBIIIJIEHHS TO3BOJISET BBOJUTh B 00pa30BaTENIbHBIN MPOLECC CUTYALIUH,
JAIOIME OIBIT NPHUHATUSA IMParMaTU4YHbIX PEIIEHUH Ha OCHOBE COOCTBEHHBIX OOpa30BATENbHBIX PE3y/lIbTAaTOB, HAaUMHAs OT PEIICHUS OBITOBBIX
BOIPOCOB U 3aKaHYMBAsl PEIICHUEM O HalpaBJICHUAX HMPOJOJDKEHUs 00pa30BaHMsl, IOCTPOCHUEM KapbepHBIX U KU3HEHHBIX IUIaHOB. TakuM oOpa3oM,
nporpamma «I'eonHpopMaTHKa» MO3BOIISET cHOPMUPOBATH Y O0YHAIOIINXCS PECYPC MPAKTUUYECKUX YMEHHUU M OMBITA, HEOOXOAMMBIX JJISi Pa3yMHOMN

opraHmusanvin COOCTBEHHOM KHU3HU, CO311a€T YCIOBUS TJI pa3BUTUA HHUIIUATUBHOCTH, I/I306p€TaT€J'IBHOCTI/I, T'MOKOCTH MBIIIJICHUS.

Y4eOHO-BOCIUTATENbHBIN MpoIiecc HampaBiieH Ha (JOPMUPOBAHHME M Pa3BUTHE PA3IMYHBIX CTOPOH OOYYAIOLIMXCS, CBA3AHHBIX C peaau3aluen
KaK UX COOCTBEHHBIX MHTEPECOB, TaK M MHTEPECOB OKpyKarouero mupa. I[Ipu 3ToM rHOKOCTH HMporpamMMmbl MO3BOJSET BOBJIEYb OOYUYAIOLIUXCS C
Pa3IMYHBIMHU CIIOCOOHOCTAMHU. boibioil 00bEM MPOEKTHBIX pabOT MO3BOJSAET YUECTh MHTEPECHl U OCOOEHHOCTH JIMYHOCTH KaXKJI0OT0 00yYaroIierocs.

3aHATHS OCHOBAHEI Ha JIMYHOCTHO-OPUCHTUPOBAHHBIX TCXHOJIOTUAX O6y‘leHI/IH, a TaK)KC CUCTEMHO-ACATCIIBHOCTHOM MCTOAC O6y‘leHI/I5{.

HaHHaSI nmporpamMma npeamnojaract BapI/IaTI/IBHI)II\/'I noaxoJ, Tak Kak B 3aBUCUMOCTHU OT o6yqa}0merocs{ IMMO3BOJIACT YBCIIMYUTHh UJIW YMCHBIIUTH

00BEM TOM WIJIM UHOU TEMBI, B TOM YHCIIE U CJI0KHOCTb, a TAKXKE MOPSIOK IPOBEIACHUS 3aHATHIA.
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2.2.2. OcHOBHOE coJiep)KaHue Y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs

Ha npotspkeHMHu Kypca MporpaMMbl OOyYarolviecss MO3HAKOMSATCS C Pa3IUYHBIMU T€OMH()OPMAIMOHHBIMH CHUCTEMaMH, Y3HAIOT, B KaKHUX
o0nacTax mpuMeHsieTcsl reomH(opMaTrKa, Kakue 3a7auyd MOXET pelllaTh, a TaKKe CMOTYT caMH IMPUMEHSTh €€ B CBOEH MOBCEIHEBHON >XU3HU.
Obyuaromuecs 6a30B0 YCBOST NPUHIUI NO3UIIMOHUpPOoBaHus ¢ omolbio 'HCC. Y3HatoT, kak MOKHO OPraHHU30BaTh COOP CIIYTHUKOBBIX JaHHBIX, KaK
OHM TPECTABJISAIOTCS B TEKCTOBOM BHUJIE M KaK MX MOXHO BH3yaJM3WpOBaTh. B paMkax mporpamMmbl BHIOEPYT IMPOEKTHOE HaIlpaBlIEHUE, HAydaTcCs

CTaBUTb 33/1a4H, UCCIIEN0BATh POOJIEMATHKY, IUIAHUPOBATh BEIEHNUE IPOEKTA U TPAMOTHO PaclpeeiaTh PO BHYTPU KOMaH/IbI.

OOyuaromuecs CMOTYT TO3HAKOMHUTBCS C HCTOpUEH NpPUMEHEHHUs OCCHHUIOTHBIX JIETAaTeNbHBIX allapaToB. Y3HAIOT O COBPEMEHHBIX
6€CHI/IJIOTHI/IKaX, CMOT'YT pCIIUTD pa3JIMYHBIC 3a/1a41 C UX [TOMOIIBIO. V3HaI0T TaKkke u 06 OCHOBHOM yCTpOﬁCTBe COBPCMCHHBIX OECIMIIOTHBIX CUCTEM.
OOy4arommmecs: y3Ha[OT, KaKk CO3/1aéTCs MOJETHOE 3ajaHue I OeCTMIOTHUKOB. Kak mpoW3BOAMTCS 3aIllyCcK W JajbHEHIas cbéMka ¢ momonsio bAC.

A Taxke noJrydaT Takue pe3yJibTaThbl C’béMKI/I, Kak OpTOCI)OTOHJ'IaH n TpéXMepHHe MOJCIIN.

OOyuatomuecss yriryosiTCs B TEXHOJIOTHIO OOpaOOTKM T€OJaHHBIX IMYyTEM aBTOMATHU3MPOBAHHOTO MOJCIUPOBAHUS OOBEKTOB MECTHOCTH.

CaMOCTOSTEIILHO CMOT'YT BBIITOJIHUTDH C’béMKy MCCTHOCTH IT1O HOJ'IéTHOMy 3a1aHUIO. CO3I[aI[YT 3D'MO,Z[CJ'II/I.

OOyuaromuyecss 03HaAKOMSTCSI ¢ Pa3IUYHBIMU YCTPOHCTBAMH MPOTOTUIMPOBAHMS. Y3HAIOT OOIIME NPUHLHUIIBI paboThl YCTPOMCTB, cephl uX
MIPUMEHEHUSI U MPOAYKTHI JIEATENbHOCTH JaHHBIX YCTpoHcTB. OOydwaromuecs Haydarcs TOTOBUTH 3D-monenu ais medatu ¢ MOMOIIBIO 3KCIOpTa
JaHHBIX. J[OMONHAT MOJENTH MO JAaHHBIM a’pO(OTOCHEMKH C MOMOILBIO PYyYHOTO MOJENIUpOBaHUs. I[IpUMEHAT ycTpoilcTBa Ui MPOTOTHUIIMPOBAHUS

JJI 1I€4aTu 3aJaHusA.

OOyuaromuecs U3y4yaT OCHOBBI B MoJAroroBke npeszeHTanuu. Co3gaayt e€. IloaroroBsiTcss K NMpeAcTaBIECHUIO PEali30BaHHOTO MPOTOTHUIIA.

Hpe,Z[CTaBHT €To, 3amuinas ImpocCKT.
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3.1. IlpumepHbIi y4eOHBIHN TUTaH OCHOBHOTO 00111ero 00pa3oBaHuUs

3.1.1. [IpumepHbIi KaneHaapHbIi yueOHbIi rpaduk Ha 2020/2021 yueOHbIN TOT

Ilepuoa o0yuyeHus: — CEHTAOPb-Maid.

Kosau4yecTBo yueOHbIX Heaeab — 34,

KoaugecTBo yacoB — 68.

Pe:xxuM npoBeeHus 3aHATHI: 2 pa3a B HEJEIIO.

[Ipa3gHuuHbIe U BBIXOAHBIE IHU (TI0 IPOU3BOJCTBEHHOMY KaJIeHIapIo MPH IIECTUAHEBHON pabouel Henene):

KanukynspHslii nepuon:

Ne | Mecsng ®opma Kou- Tema 3anaTus dopma KOHTPOJIS
m/n 3aHATUS | BO

4acoB
1 Centsi6pp | JI/IIP 2 3nakomcTBO. Texnuka 6e3omacHocT. BBogHoe 3anstue (MeHsist Mup+). becena
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2 Centsiopy | JI/TIP HeoO6xomumocts kapTtei B coBpemeHHoM wMupe. Cdepsl mnpumeHeHus, | becena
MEPCIIEKTUBBI UCIIOIB30BAaHUS KapT.
3 Centsi6pp | JI/TIP Bekropuple nanHbie Ha KapTax. 3HakoMmcTBO ¢ BeO-I'MIC. LlBer kak aTpuOyt | becena
KapThl. 3HAKOMCTBO C KapTorpapuuecKUMH OHJIalH-CEPBUCAMH.
4 Centsi6pp | JI/TIP Cger u nBeT. Poib 11BeTa Ha kaprte. Kak 3actaBuTh 11BeT paboTtaTh Ha ceos? becena
5 OKTs10pb JUTIP Coznanue u myOauKanus COOCTBEHHON KapThl. JlemoHCcTpamms
pelIeHus Keica
6 OxTa0pb JUTIP CucreMsl 17100aJIbHOTO MO3ULIMOHUPOBAHUS. becena
7 OxTa0pb JUTIP [IpuMeHeHne CITyTHUKOB U1 TO3ULIMOHUPOBAHUS. JemoncTpanus
pelIeHus Keica
8 OxTa0pb JU/TIP Uctopust ¢ororpapuu. dotorpadus kak crocod u3ydeHus okxpyxaromero | becena
MUpa.
9 Hos6pb JUTIP XapakrepucTuku ¢goroamnmnapatos. [logyyeHne kauecTBEHHOTO (POTOCHUMKA. becena
10 | Hos6pn JUTIP Co3nanne chepuueckux mnaHopaMm. OcHoBHble moHATUA. HeoOxomumoe | becena

obopynoBanue. TexHuka CBEMKH chepUYECKHX IaHOpaM  pa3IUnIHOMN
anmnapaTrypou.

24




11 | Hosi6pw JI/TIP Co3manne chepuuecknx mnanopaMm. CmmBka modydeHHBIX ¢oTorpaduii. | TectupoBanue
Koppekuus u peryib nanopam.

12 | JlexaOpb JI/TTP doTorpaMMeTpusi ¥ €€ BIUSTHUE HAa COBPEMEHHBIN MUP. becena

13 | JexalOpb JUTIP Cuenapun CbeMKH OOBEKTOB I IIOCJICAYIOMIETO TOCTpoeHUs uX B | becena
TPEXMEPHOM BHUJIE.

14 | dexabpb JUTIP [IpuHIMI MOCTpOEHUs! TPEXMEPHOTO M300paxeHusi Ha komnbioTepe. Pabora B | becena
dororpammerpuueckom [10 - Agisoft Metashape win aHATOrHYHOM.
O06paboTKa OTCHATOTO MaTepHaa.

15 | JexalOpb JI/TTIP BbecriunorHuk B reonHdopmarrke. Y CTpOHCTBO U IPUMEHEHHUE JIPOHA. becena

16 | SuBapp JUTIP Texunueckue ocodennoctu BITJIA. becena

17 | SIuBaps- JUTIP ITnnoruposanue BIUIA. TectupoBanue

despaib
18 ®despainb JUTIP Hcnons3oBanne OeCIMIOTHUKA I CHEMKH MECTHOCTH. JlemoHcTpanus
pelIeHus Keiica
19 | Mapr JI/TIP Bosnukarommme  mpoOnemsl  mpu  co3manuu  3D-moneneii. CmocoOwl | becena

PEAAKTUPOBAHUA TPEXMCPHBIX MoOJeTIeH.
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20 | Mapt JI/TIP TexHoMOTMH TTPOTOTUITUPOBAHUS. Y CTPOMCTBA IJIsi BOCCO3AaHUsI TpexMepHBIX | becena
Mozeinei. Pabora ¢ 3D-ipunTepoM.

21 | Mapt JUTIP dusnyeckue U XMMHUYECKHE CBOMcTBa Iutactuka g 3D-npunrtepa. Ileuars | TectupoBanue
TPEXMEPHON MOJIEIIN LIKOJIBI.

22 | Mapt JI/TTP Pa6ora B I1O ms pyunoro tpexmepHoro mojaenupoBanus — ScetchUP wmm | becena
aQHAJIOTUYHOM.

23 | Anpenb JUTIP OkcnopTupoBaHue TpexMmepHbIX (aiinoB. IlpoexkTupoBanue coOcTBeHHOH | becena
CIICHBI.

24 | Ampenb JUTTIP [Tewats mogenu Ha 3D-mpuntepe. OdopmieHne TpexmepHOU BemiecTBeHHOU | becena
MOJIETIH.

25 | Mait I1P [ToaroroBka 3amMTHl IPOEKTA.

26 | Mait I1P 3amura npoeKToB. JemoHcTpanms

pELIEHUs KEWCOB
27 | Maii JUTIP 3axmounTtenbHoe 3aHsaTre. [lonBenenne nToros padbotsl. [lnansl mo gopaboTke.

3.2. Cucrema ycnoBHil peanusaiii OCHOBHOM 00111e00pa3oBaTeIbHON TPOrpaMMBbl

26




3.2.1. Onmcanue KaapoBhIX YCIOBUHN peain3aliii OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus (OMMCAHUE KOMIIETEHITUN

HaCTaBHHUKA)

HacraBnux IIpOorpaMmbl ((FeOI/IH(bopMaTI/IKa» pa60TaeT Ha CTBIKC CaAMbIX aKTYaJIbHbIX 3HAHUH I10 HaITpaBJICHUIO I'€ONPOCTPAaHCTBEHHBIX TeXHOHOFHﬁ, a
TAaK)XXC I'CHEPHUPYCET HOBBIC IMOAXOJAbI U PEIICHMS, BOILIOIIAad MX B PC€albHBIC IIPOCKTHI. HacraBuuk sBisieTcs T'paMOTHBIM CIICIIUAJIMCTOM B obnacTu
FGOI/IHCI)OpMaI_II/IOHHBIX CUCTEM, CICIUT 3a HOBOCTAMHU CBOCH OTpaciii, U3y4acT HOBBIC TCXHOJIOI'UU. O6HanaeT HaBBIKaMU HpOGKTHOfI JACATCIIBHOCTH,

BHE/PSis €€ MPUHIUIIBI B IPOLIECC 00yUeHHUS.

HactaBHuk B paBHO# cTeneHu 00J1aaeT KaKk CUCTEMHOCTBIO MBILIUIEHHS, TaK U JyXOM TBOpYECTBA; MOOMIIEH, yMeeT padoTaTh B KOMaH €, KPUTHUECKH
MBICIIUTh, AHAJU3UPOBaThb M 000OIIATH OMNBIT, T€HEPUPOBAThH HOBOE, YMEET CTaBUTh 3aJaud U pellaTh UX, a Takke padoTarb B YCIOBMSX

HEOMpeACIEHHOCTH U B paMKaX MPOSKTHOM mapaaurmMel. [IoMrMO 3TOT0, HACTABHHUK O0JIaIaeT IMeJaroruuecKoi Xapru3Moi.
4. Coaep:xanue Kypca

OcHoBHBIE pa3iesibl IPOrpaMMbl Y4eOHOr0 Kypca

1) Beenenue B 0OCHOBBI reOMH(pOPMANMOHHBIX CHCTEM M NMPOCTPAHCTBEHHBIX TAHHBIX.

O6yqa10mnec>1 MMO3HAKOMATCA C Ppa3JIMYHbIMU COBPEMCHHBIMU FGOI/IH(I)OpMaI_[I/IOHHBIMI/I CHUCTCMaMU. Y3H3.IOT, B Kakux o00JacTsax MMPUMCHACTCA

reonH(popMaTHKa, KaKue 3aJa91 MOKET PelaTh, a TAKKE KaK 00YJarolHecsi MOI'YT CaMH PUMEHSITh €€ B CBOCH MOBCEAHEBHOM )KU3HH.
2) ¥Ypox padorsi ¢c [JIOHACC.

OO6yuatomuecst 6a30BO YCBOAT MPUHIUI MO3uIIoHUpoBanus ¢ nomoinbio ['HCC. V3HaoT, kak MOXHO OPraHU30BaTh COOp CITyTHUKOBBIX JaHHBIX, KaK

OHHU MMPEACTABJIIAIOTCA B TCKCTOBOM BUJIC U KAK UX MOXXHO BHU3YyaJIU3UPOBATh.
3) BbIOOp MPOEKTHOr0 HANPABJIEHNUS H pacnpeiesieHue pPoJieii.

BLI60p IMPOCKTHOT'O HAITPABJICHUS. ITocranoBka 3agaun. McciaenoBanue Hp06J'IeMaTI/IKI/I. HJ'IaHI/IpOBaHI/Ie IIpOCKTA. PaCHpCIleJ]eHI/IC pOHeﬁ.
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4) ¥YcrpoiicTBO M NpUMeHeHHe 0eCITHIOTHHKOB.

Ooyuarommecs: mo3HakoMsarcsi ¢ uctopuerd npumenenust BAC. Y3narot o coBpemennbix BAC, kakue 3aaud MOKHO peliaTh ¢ UX MOMOIIBIO. Y3HAIOT

TaK»K€ OCHOBHOE YCTpOicTBO coBpeMeHHbIX BAC.
5) OcHOBBI ChEéMKH ¢ 0€CTMJIOTHHKOB.

OO6yuaromuecs y3HarOT, Kak co3aaércs nonérHoe 3ananue misa bAC. Kak nmpousBoauTcs 3amyck U ganbpHeimas cbémka ¢ momompbio bBAC. A takxke

KaKUe pe3yJIbTaThl MOKHO TIOJYYUTh M KaK ATO CAeNaTh (MOJIy9eHHE OPTOPOTOIUIaHA U TPEXMEPHOU MOJICTIH ).
6) Yruy6JéHHoe u3yuyeHHue TeXHOJIOTHii 00paGOTKH reoJaHHbIX.
ABTOMAaTHU3UPOBAHHOE MOJICTMPOBAHNE 00BEKTOB MECTHOCTH ¢ ToMoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AdpodoTochEMKa, BEITOITHEHNUE CHEMKH MECTHOCTH T10 MOJIETHOMY 33aHUIO.
8) O0Opa6oTKa U aHAJIU3 Te0TaHHbIX.
Cozpanue 3D-monenen.
9) HM3yueHme ycTpoiicTBa 15l NPOTOTUNHPOBAHMSI.

O3HakoMIIEHHE C YCTPOﬁCTBaMH IMPOTOTUIIMPOBAHUA, MPECAOCTABJICHHBIMHU 06y‘~IaIOIJ_II/IMC}I. O6y‘laIOH_[I/IeCH Y3HAKOT O6H.[I/Ie MMPUHIUIIBI pa6OTBI

YCTPOMCTB, a TaK)KE KOI'la OHU IMIPUMEHSIOTCS U YTO C UX IIOMOIIBIO MOXKHO IOTYYHUTh.
10) IToaroToBKa JAHHBIX /ISl YCTPOiCTBA MPOTOTHIIMPOBAHMSI.

[ToaroroBka 3D-Moenei, SKCIOPT JaHHBIX, MOJArOTOBKA 3aJaHU 110 MEYaTH.
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11) IlpoTroTHNIMpPOBaHHE.
[Ipumenenue yctpoiicTB poroTunupoBanus (3D-npunTep).
12) IocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

HOHOJ’IHCHI/IG MOI[CJ'ICﬁ 110 JaHHBIM aBPO(bOTOC’BéMKI/I C IIOMOIIBIO PYYHOro MOACIHMPOBAHHMA KW IIOAIOTOBKA K II€YaTH Ha YCTpOﬁCTBaX

IIPOTOTUIIMPOBAHMS.
13) IToaroToBKa Mpe3eHTAIMIA.

N3ydyeHne ocHOB B OAroTOBKe npe3eHTanuu. Coznanue npe3eHranuu. [loaroToBka Kk NpeaCTaBICHUIO PEAIN30BAHHOIO IIPOTOTHIIA.
14) 3ammTa NpoeKTOB.

[Ipencrasnenue peaan30BaHHOTO MPOTOTHIIA.

4.1. TemaTHuyeckoe NJIAHMPOBAHHE

Ne n/m Pa3niensl nporpaMmel yueOHOro Kypca Bcero gacos

1 3nakomctBo. Texnuka 6e3onacHoctTu. BBoanoe 3ansitue («MeHsisi MUP»). 2

2 Bsenenmue B reoungopmainuonnbie Texnogaorun. Keiic 1: «CoBpemennbie kapThl, min Kak onucatp

3emuro?».
2.1. Heo0OxonuMocTh kapThl B coBpeMeHHOM Mupe. Chepbl IpUMeHEHUs, TePCIEeKTUBI HCTIOIb30BaHUS KapT. 2
2.2. Bexropurie nanHbie Ha kapTax. 3HakoMcTBO ¢ Be6-I'UC. 1ieT kak atpulyT KapThl. 3HAKOMCTBO C 2

KapTorpapuuecKuMH OHJIaitH-CepBUCAMH.
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2.3. Cger u nBet. Ponb 11BeTa Ha kaprte. Kak 3actaBuTh 11BeT paboTtaTth Ha ceos?

2.4. Coznanue u myoauKainus coOOCTBEHHOW KapThl.

Keiic 2: «I'100a1bH0e nosunuonuposanue “Haiigu ce0s1 Ha 3eMHOM m1ape”».
3.1. Cuctemsl 1JI00aTHHOTO TTO3UITMOHUPOBAHHS.
3.2. [IpumeHeHne CyTHUKOB U1 MO3ULIUOHUPOBAHHUSL.

®oTorpaduu ¥ NIAHOPAMBI.

Uctopus dotorpaduu. ®otorpadus kak crnocod U3ydeHHs OKPY>KaIOILIEro MUpPA.

4.1.

Xapakrepuctuku ¢oroanmnapaTos. [loxydeHne kauecTBEHHOTO (POTOCHUMKA.

4.2.

4.3. Cosznanue cheprudeckux nanopam. OcHoBHbIC OHATHSA. HeoOxonumoe obopynoBanne. TexHUKA ChEMKH
chepruecKkux MaHOpaM pa3InydHOi anmnapatrypoi (kamepbl cMapTdOHOB O€3 MITaTUBOB, IIU(PPOBLIE
¢doTroanmaparsl Co MITATUBAMH U T. 1.).

4.4, Coznanue cepuyeckux naHopam. CriMBka noiaydeHHbIX Gororpaduit. Koppekius u peTyiib naHopam.
OcHoBbl a3podoTochbémMku. [Ipumenenne BAC (0ecnnJI0THBIX AaBUAIIMOHHBIX CHCTEM) B a3p0oTOChEMKeE
(Keiic 3.1: «/liis1 4ero Ha caMoM JeJie HyKeH 0eCIIMJIOTHBIN JieTaTeJbHbIN annapar?»).

51. doTtorpamMmeTpust U €€ BIUSIHUE HAa COBPEMEHHBIN MUP.

CueHnapuy cbEMKH 00BEKTOB JUIs MOCIETYIOLIETr0 MOCTPOECHUS UX B TPEXMEPHOM BHUJIE.

5.2.

[TpuHIMn nocTpoeHus TpEXMEPHOro n300pakeHus Ha Komrblotepe. Pabora B pororpammerpuueckom [10 —

53. Agisoft PhotoScan wiu ananoruunom. O0paboTKa OTCHATOrO MaTepHara.
becnmnoTHrk B reonH(popMaTHKe. Y CTPOWCTBO U MPUMEHEHHUE JIPOHA.

5.4.

5.5. Texunueckue ocodennoctH BITJIA.
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5.6. [MTunotuposanme BITJIA. 6
Hcnonb3oBaHne OECTMIOTHUKA TSI ChEMKH MECTHOCTH. 6
o.17.
Boznukaromnue npo6semsl ipu co3aanuu 3D-mozaeneit. CriocoObl peJTakTUPOBAaHUS TPEXMEPHBIX MOJICIICH. 3
5.8.
TexHoI0rMK TPOTOTHIMPOBAHUS. Y CTPONCTBA ISl BOCCO3JaHUs TPEXMEpPHBIX Moaenel. Pabora ¢ 3D- 2
MIPUHTEPOM.
5.9.
duznyeckue U XMMUYECKHUE CBOMCTBa miacTuka A 3D-npuntepa. [leuaTs TpEXxMeEpHOI MOAEIN IKOJIBI. 1
5.10.
Keiic 3.2: «A3meHeHue cpeibl BOKPYT HIKOJIbD.
6.1. Pa6ora B [10 ans pyunoro tpéxmepnoro monenupoBanus — SketchUp minn ananoruaaom. 1
6.2. DkcnopTupoBaHue TpEXMEpHBIX (aitnoB. [IpoekTrpoBaHue COOCTBEHHOM CIICHBI. 7
6.3. [Tewats Moaenu Ha 3D-npunTtepe. OdopmieHne TpEXMEPHON BELIECTBEHHON MOJICIIH. 2
7 [ToaroToBKa 3amIUTHI TPOSKTA. 3
8 3amuTa MpoeKTOB. 2
3axmrountenbHoe 3aHaTue. [logseaenue ntoro padotel. [1nansl mo qopaboTke. 2
9

KeﬁCbl, BXOAALME KpaTtkoe coaepkaHue

B nporpammy
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Keiic 1. CoBpemeHHble
KapTbl, nau Kak onucatb
3emnio?

Kelic 3HakoMuUT obyyatolmxca ¢ pasHOBUAHOCTAMM AaHHbIX. Pellas 3aaavy Kelica, obydatolmeca npoxodaT caeaytolime
TEMaTUKM: KapTbl M OCHOBbI UX GOPMUPOBAHNA; N3yYeHME YCIOBHbIX 3HAKOB U NPUHLMNOB X OTOBPaXKeHUs Ha KapTe; CUCTEMbI
KOOPAMHAT M NPOEKLUMI KapT, UX OCHOBHbIE XapaKTEePUCTUKM U BOSMOXHOCTU NMPUMEHEHMUA; MacluTab 1 Ap. BCnomoraTenbHble
WUHCTPYMEHTbI GOPMUPOBAHNA KapTbl.

Keitc 2. TnobanbHoe
no3nunoHnpoBaHue «Hagm
cebs Ha 3eMHOM Luapey.

HecmoTpsa Ha TO, 4TO HaBMraTOPbI M CMOPTUBHbIE TPEKEPDI CTA/IM HEOTLEMNEMOM YaCTbHO HALLEN KU3HMU, Mano KTO 3HAeT
NpUHUMN Ux paboTbl. Mpoiiasa Keiic, obyyatowmeca yaHatoT npo INMTOHACC/GPS — npuHumMnbl paboTbl, UCTOPUIO, COBPEMEHHbIE
CUCTEMBbI, NpUMeHeHue. NpumeHeHne norrepos. BMayannsauma TeKCTOBbIX AaHHbIX Ha KapTe. Co3aaHuMe KapTbl MHTEHCUBHOCTY.

Keitc 3.1. AspodoTocbémKa.
«[na yero Ha camom gene
HY)KeH 6ecnUoTHbIN
NeTaTenbHbIA annapaT?».

Ketic 3.2. UameHeHUe cpeapbl
BOKPYT WKObI.

O6BbEMHBIN Kelic, KOTOPbIA NO3BOAUT 0OYYaOWMMCA OCBOUTb MOJIHYIO TEXHOIOMMYECKYHO LENOYKY, UCMONb3YEMYHO
KOMMEpPYECKMMU KOMMNaHUAMMU. YCTPONCTBO M NpUHLMNbI yHKUuMoHMpoBaHua BMNJ1A, OcHoBbl $OTO- M BUAEOCHEMKU U
npuHUMnoB nepegayn nHpopmaumm ¢ BINJA, obpaboTka gaHHbIx ¢ BMJIA.

MpoaonxKeHue Kerca 3.1. Obyyatowmecs, MMesa B CBOEM PaCMoPANKEHUN 3EKTPOHHYIO 3D-Mmoaenb WKobl, NPOAO/KAOT
BHOCUTb MU3MEHEHUA B NPOAYKT C LeNbto baaroycTpoiicTBa paoHa. Obydarolmeca NpoaoKatoT COBepLIEHCTBOBATbL CBOM
HaBblK 3D-moaenmpoBaHUA, 3aBepLUAA NPOEKT.

4.2.4. MarepuaqbHO-TEXHHUYECKUE YCIOBUS peaTu3aliil OCHOBHOW 00pa30BaTEbHOM MporpaMmbl (MO CYTH, OOBEAWHEHHE BCEX PECYpPCOB,

MIPOIMCAaHHBIX B Keiicax)

Crrcok 000pya0BaHMs

Ne n/n HanmeHoBaHue KpaTKue TexHu4eckue XxapakrepucTuku Ep. nam. Kon-so
1 | KomnbloTepHblii Knacc UKT
1.1. M®VY (npuHTep, ckaHep, Konup) MuHUManbHble: dopmat A4, nasepHsbiit, /6. .
1
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1.2

HoyTOyK HacTaBHMKa C
npeaycTaHoOB/IEHHOW onepaLoHHON
cucTemomn, oGMCHbIM NPOTrPaMMHbIM
obecneyeHnem

HoyTbykK:

NnpoM3BOAMTENBHOCTb NpoLeccopa (no Tecty
PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee
2000 egnHnu;

06BEM ONepaTMBHOM NamaTU: He meHee 4 T6;
06bém HakonuTtensa SSD/eMMC: He meHee 128
re;

MO ana NpocMoTpa U pefaKTUPOBaAHUA
TEKCTOBbIX AOKYMEHTOB, 3/1IEKTPOHHbIX TabauL, 1

npeseHTaunin pacnpocTpaHEHHbIX popmaTos
(.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp,

.ppt, .pptx).

wT.

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepayMoHHOM cMcTeMon, 0PUCHbIM
nporpammHbim obecneyeHnem

HoyTbyk:

He HuxKe Intel Pentium N (nnum Intel Celeron N),
He Huxe 1600 Mrl'u, 1920x1080, 4Gb RAM,
128Gb SSD;

NpoM3BOAUTENBHOCTb MPOLECCOPA: HE MeHee
2000 egnHn;

MO ana NpocMoTpa U peaakTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/1EKTPOHHbIX TabauL, U
npeseHTaunn pacnpocTpaHEéHHbIX popmaToB
(.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp,

.ppt, .pptx).

wT.

10

1.4.

NHTepaKTMBH bl KOMMNAEKC

KonnyectBo oa4HOBPEMEHHbIX KaCaHUi— He
meHee 20.

wT.

YpOK TexHonorum

2.1.

AoantmeHoe obopyaoBaHue
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2.2,

3D-o60pyaosaHue (3D-npuHTEP)

MuHMMaNbHbIE: wT.
TMN NnpuHTepa: FDM;

matepuan: PLA;

pabounit cToN: C NOAOrPEBOM;

pabouan o6nacTb (XYZ): oT 180x180x180 mm;

CKOpOCTb neyatu: He meHee 150 mm/cek;

MWHUMa/IbHaA TONILLMHA cnoA: He 6onee 15 MKm;

¢dopmar dainos (ocHoBHbIe): STL, OBJ;

3aKpbITbIM KOPMYC: Hasnume.

2.3.

Mnactnk ana 3D-npuHTEpa

TonwmHa NNACTUKOBON HUTK: 1,75 mm; wr.
matepuan: PLA;
BeC KaTywKun: He meHee 750 rp.

15

2.4,

MO gna 3D-mozennposaHma

O6nauHbIit nHCTpymeHT CAMP/ACY,
OXBaTbIBAOLWMI BECb NpoLecc paboTbl C
U34enMAMU — OT NPOEKTUPOBAHUA A0
M3roTOBJIEHMA.

/lononHuTeNbHOe 06opyaoBaHMe

2.5.

LLnem BUpTyanbHOM peanbHOCTH

Obuwee pa3pelueHne He meHee 2160x1200
(1080x1200 ans kaxkaoro rnasa), yron o63opa He
meHee 110;

Ha/IMyMe KOHTPOIepoB — 2 WT.;

HanuYne BHELHUX AaTYMKOB — 2 WT.;

pasbeém ANA NOAKMOYEHWNS HAYLWHUKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Haimuue.

KOMNNEeKT

2.6.

Ltatme ana kpenneHma 6a3oBbix
CTaHLMM

KomnnekT U3 agyx wWratnsos. COBMECTUMOCTb CO | KOMMIEKT
LUNeMOM BUPTyanbHOM peanbHocTu, n.2.3.1.
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2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konnuectso agep npoueccopa - He meHee 4
TaKToOBaA YacToTa Npoueccopa - He meHee 2500
Ml

BupaeokapTta - He HMKe Nvidia GTX 1060, 6 6
BMAEOMNAMATD

O6bem onepaTMBHOM NAaMATHU - He meHee 8 rb.

wT.
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2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYasIbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXEHUA Nosb3oBaTesnen

TpeboBaHUA K cucTeme BUPTYasibHOM
peanbHOCTU:

noaaepXKa MobUbHbIX WAEMOB BUPTYyasibHOWM
peanbHoCTK nog ynpasneHnem OC Android;
noaAepKKa ynpasastoWwmx KOHTPOAIEPOB C
BO3MOMHOCTbIO 6-KOOPAMHATHOTO
OTCNEXKMBAHWSA NONOKEHUA B NPOCTPAHCTBE;
TEXHON0rMA NONHOM KoMNeHcaunn nara (anti-
latency): n3o6parkeHne A0MKHO BbIBOAUTLCA A/1A
TOYEK, B KOTOPbIX OKAKYTCA NEBbLIM U NPaBbIN
rnasa nosib3oBaTesiA Yepes Bpems, KoTopoe
OOJIKHO NPONTU C MOMEHTA HaYana
onpeaeneHns MecTonoNOXKEHUA a3
nosb30BaTeNs 40 MOMEHTa OKOHYaHMA BbIBOAA
n3obpaxkeHus.;

naowaap oTCaeXKMBaHMA NONb30BaTeNen — He
meHee 16 KB. m;

KONMYeCTBO NONAb30BaTeNe — He meHee 3 yen.

TpeboBaHUsA K cUCTEME OTCNEXKUBAHUA
NoOJIOKEHUA Nosb3oBaTeNe (TPeKUHra):

TUM CUCTEMbI OTC/IEXKMBAHUA: 6-KOOPAMHATHASA
CUCTEMA OTCNEKMBAHUS;

06LWLMli BEC OQHOTO YCTPOWCTBA TPEKUHIA — He
6onee 20r;

TEXHOIOTUA: ONTUKO-UHEPLUMNANbHBINA TPEKUHT,
aKTVBHble MapKepbl, paboTatolme B
MHPPaKpacHOM AnanasoHe;

yros 0630pa onTUYECKOM CUCTEMBI — He MeHee
230 rpapycos;

BPEMS OTK/IMKA CUCTEMbI TPEKMHIA — He Bonee 2
MC;

pasmeLlLeHne CEHCOPOB: Ha 06beKTe
OTCNIeXUBAHUSA;

CEHCOPbI, UCNO/Ib3yeMble /1A OTCNEKMUBAHUA
LLIJIEMOB BUPTYasIbHOM peasibHOCTU U ANA
OTCNIEXMUBAHUA ABUKEHUIN PYK NONb30BaTENEN,
LONIXKHbI ObITb UAEHTUYHBIMU U Komna.
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B3aMMO3aMEHAEMbIMU;
pa3meLLeHne akTUBHbIX MapKepoB: HaMNo/bHOE;
BCE KOMMOHEHTbI CUCTEMbI TPEKMHIA AO0JIKHbI
MOHTMPOBaTbCA Ha non, 6e3 HeobxognMmocTm
MOTO/I0YHOIO/HaCTEHHOIO MOHTaXa;

Ha/sn4mMe CEHCOPOB B COCTABE €ANHOTO
YCTPOMCTBA TPEKUHTA: aKCENEPOMETP, TMPOCKON,
ONTUYECKUI CEHCOP;

YacToTa OTC/IeKMBAHUA NONOXKEHMA
nosnb3oBaTena:

- akcenepometp: He meHee 2000 BbIBOPOK/C;

- rmpockon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKNIA CeHCop: He meHee 60 BbI6OPOK/c;
NOrpPeLHOCTb OTCAEKNBAHMA NONOXKEHUA
Nonb30BaTeNA B NPOCTPAHCTBE Ha NaowWwaam 6 m x
6 M — He 6onee 10 mm;

MWHWUMaNbHOE KOJIMYECTBO NoJb30BaTeNeN,
noaAepxnBaemoe CUCTEMON TPEKUHTaA, He
meHee 3 yen.

TpeboBaHUA K NOKa3aTeNAM XpaHeHus,
TPaHCMOPTUPOBKM U HACTPOMKMU:

BpEems NOJIHOro Pa3BEPTbIBAHMA U HACTPOMKU
CUCTEMBI A8 NAOLWAAN OTCAEXKMBAHMA 16 KB. M
—He 6onee 90 MuH;

HeobXxoAMMOCTb KanMbpPoBKM B NpoLecce
3KCM/yaTaumMmM — OTCYTCTBYET;

TemnepaTypa XpaHeHUA: -30°C.. +50°C.

TpeboBaHuUA K cnocobam ynpasieHun
WHTEPaKTUBHbLIMW MOLENAMM:

nopaep:KKa 6-KoopANHATHOTO OTCNEXMUBAHUSA
NONOMKEHUS YNPABAAIOLMX YCTPOMCTB B
npocTpaHcTBae.

TpeboBaHUA K nporpammHomy obecneyeHuio:
noAaAaepXKa cUCTeMOol TPEKUHIa onepaLnoHHbIX
cuctem: Windows, Android;
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npeaocTaB/ieHne HeorpaHMYEHHOM No BpeMeHu
MCMNO/Ib30BaHMA NPOCTON (HEUCKAOUMTENbHOWN)
JIMLLEH3MM HAa KOMMEpPYECKOEe UCMNO/Ib30BaHNe
NporpammHoOro obecneyeHms CUCTEMbI TPEKUHIA
Ha oauH wnem ¢ OC Android (beccpoyHas
MueHsua) — 3 wr.

O6wme TpeboBaHuA:

HaMuyme MobUbHbIX LIIEMOB BUPTYanbHOM
peanbHocTh Oculus Go nan aHanor — 3 Wrt.;
HaNn4YMe KOMMJIEKTA NPOBOAOB M 3aPALHbIX
ycTpoincTs ana 6ecnepeboiHol paboTol.
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2.9.

doTtorpammeTpuyeckoe MO

MO ana o6paboTKM U30bpakeHUi n
onpeaeneHus Gopmbl, Pa3sMepPOB, NMONONKEHUA U
WHbIX XapaKTepPUCTUK 0OBEKTOB Ha MNNOCKOCTU
WAW B NPOCTPAHCTBE.

wT.

2.10.

KsagpokonTtep Mavic Air

KomMnaKkTHbI KBagpOKONTEP C TPEXOCEBbBIM
cTabunnsaTopom, Kamepon 4K, makcumanbHoM
[aNbHOCTbIO Nepesayun He MeHee 6 KM.

wT.

2.11.

KBagpokonTtep DJI Tello

KBagpokonTep c Kamepoli, Bec He 6osiee 100 B
cbope c nponennepom U Kamepow;

ONTUYECKUIN AATYMK ONpeaeeHnsa No3nuum —
Hannume;

BO3MOHOCTb YAa/IEHHOTrO NPOrPaMMMpPOBaHMUA
— Hanuuue.

wT.

3|Mepua3soHa

3.1

¢0Toanr|apaT c 06bEKTMBOM

Konunyectso apPpeKTUBHbIX NUKCeNen — He
meHee 20 MAH.

wT.

3.2

Buaeokamepa

MnaHwert (ans obecnevyeHns cCOBMECTUMOCTU C N
2.3.6) C NPMMEPHbIMU XapaKTePUCTUKAMMU:
[AvaroHasib/paspelwieHne: He meHee 2048x1536
nuKkcenen;

AnaroHanb 3KpaHa: He meHee 9.7";

BCTpoeHHan namatb (ROM): He meHee 32 b;
paspelueHune poTokamepbl: He MeHee 8 Mn;
Bec: He 6onee 510 T;

BblCOTa: He 6bonee 250 mm.

wT.

33

KapTa namatu gna
¢doToannapaTa/BuaeoKamepsl

O6bEM namaTn — He meHee 64 6, Knacc He
Huxe 10.

wT.
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34 | LWTatus MaKcumanbHan Harpyska: He bonee 5 Kr; wT.

MaKCMManbHaA BbICOTa CbEMKMU: He meHee 148
cm

4.2.5. NHdpopmMalMOHHO-METOIUYECKUE YCIOBUSl peau3allid OCHOBHOW 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpazoBaHus (CHUCOK

BHEUIHUX METO/]I. MaTepHaJIOB) (CCHUIKH Ha JOI. MaTepHalibl — MPOMHUCHIBaEM B Kelcax)

CHMCcOK HCTOYHUKOB JIUTCPATYPLI:
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1.

AnmazoB, 11.B. COOpHUK KOHTPOJBHBIX BONPOCOB IO AUCHUILIMHAM «AspodoTorpadus», «A3pocheéMKa», «AIPOKOCMUUYECKHE METOMAbI
créMok» / 1.B. Anmasos, A.E. AnteinoB, M.H. CeBactbsinoBa, A.®. Crenienko — M.: uzn. MUUI'AuK, 2006. — 35 c.

baera, E.}O. O6mue Bompockl IpOSKTHPOBAHUS U COCTABJICHHUS KapT IJIs CTYJeHTOB cnenuaibHocTu «Kaprorpadus u reonHdopmaTikay /
E.IO. baeBa — M.: u3n. MUUT'AuK, 2014. — 48 c.

Makapenko, A.A. Y4yeOHoe nocoOue 1o KypcoBoMy NPOEKTHPOBaHUIO 10 Kypey «Oouiereorpapuyeckue kaptel» / A.A. Makapenko, B.C.
Mouceena, A.JI. Crenan4yeHko noj obmel peaakiueid Makapenko A.A. — M.: m3g. MUUT'AuK, 2014. — 55 c.

Bepemaka, T.B. Meroanueckoe nocobue no UCHOIb30BAHUIO TOMOIpapUUECKUX KapT AJIsl OLIEHKU IKOJIOTHYECKOr0 COCTOSHUS TEPPUTOPHH
/ T.B. Bepemaka, Kauaes I'.A. — M.: u3n. MUUI'AuK, 2013. — 65 c.

Penpko, A.B. ®ortorpaduueckue mnporecchl perucrpanuu uHpopmanuun / A.B. Penpko, Koncrantmnosa E.B. — CIIO.: wusn.
[TOJIMTEXHUKA, 2005. — 570 c.

Kocunos, A.I'' Teopus u mnpaktuka HUPpPoBOM 00pabOTKM uU300pakeHUH. JIMCTaHIIMOHHOE 30HAUPOBAHUE U TeorpaduyecKue
nHpopmaimonHsie cuctemMbl. YueoHnoe nocodue / A.I'. Kocunos, UK. Jlypbe ox pen. A.M.bepnsiata — M.: u3a. Hayunsrit mup, 2003. —
168 c.

PaanonokanoHHbIE CHCTEMBI BO3YIIHON pa3BeIKH, AeMH(PpUPOBAHUE PaloIOKAIMOHHBIX H300paskeHuit / mox pea. LlkonsHoro JLA. —
u3q. BBUA um. npo¢. H.E. XKyxosckoro, 2008. — 530 c.

Kuenko, FO.I1. OcHOBBI KOCMUYECKOro npupoaoBeaeHus: yueOHuk uist By3oB / FO.I1. Kuenko — M.: u3n. Kaptreouentp — I'eonesusnar,
1999. — 285 c.

WBanos, H.M. BaymmucTrika i HaBHTAIUsl KOCMHYECKUX aIlllapaToB: YUYEOHHK JIJI BYy30B — 2-¢ W31, mepepad. u aom. / H.M.MBanos, JI.H.
JIsicerxko — M.: 3. JIpoda, 2004. — 544 c.
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.

Bepemaka, T.B. MeToanueckoe mocodue mo Kypcy «IJKojiorudeckoe kaprorpadgupoBanue» (Jradoparopasie padbotsl) / T.B. Bepemakosa,
N.E. Kyp6aroBa — M.: uzn. MUMUT'AuK, 2012. — 29 c.

NBanoB, A.I'. Meroanueckrue yKa3aHusi MO BBIMOJTHEHHIO J1abopaTopHbIX pabor mo mucuurumae «l{udposas kaprorpadumsy. s
CTYACHTOB 3 Kypca 10 HampasieHuio noarotoku «Kaprorpadus u reonndopmaruka» / A.I'. Ianos, C.A. Kpsuios, I'.1. 3arpebun — M.:
n3a. MUUT'AuK, 2012. — 40 c.

WBanos, A.I'. Atiac kaprorpaguuecKkux MpoeKUui Ha KpymHble pernoHsl Poccuiickoin @enepannu: yuebHo-Harmsanoe usganue / Al
WBanos, I'.1. 3arpebun — M.: uzg. MUUT'AuK, 2012. — 19 c.

[Terenun, A. 3D-monemupoBanue B SketchUp 2015 — ot npocroro k cinoxknomy. Camoyuutens / A. Tlerenmua — u3n. JIMK Ilpecc, 2015.
— 370 c., ISBN: 978-5-97060-290-4.

brictpos, A.IO. [Ipumenenne reonH()OpPMALMOHHBIX TEXHOJIOTHI B TOTOJHUTEIFHOM LIKOJIBHOM 00pa3oBaHuu. B cOopHHKe: DKOMOTHS.
Oxonomuka. Madopmaruka / A.1O. Beictpos, JI.C. JIyouun, C.C. I'py3nes, M.B. Auapees, [1.0. Jlpwira, ®.B. lllkypos, FO.B. KomocoB —
PocroB-na-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHe3eMHbIX maHHBIX — http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29&zoom=2.
OSM — http://www.openstreetmap.org/.

beictpos, A.1O. ['eokBaHTYM TynkuT. Meroauuecknii

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