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I. IloscHuTENEHAS 3aIIMCKa

AKTYaJIbHOCTB: CETOJHsS TreOMH(pOPMAIMOHHbIE TEXHOJOTHUH CTAIM HEOTHEMJIEMOHM YacThiO HAIlled >KWU3HH, JIIOOOW COBPEMEHHBIN 4YeIOBEK
IIOJIb3YETCS HABUT'AllUOHHBIMHM CEpBHCAMH, HPUIOKEHUSMHU JUISI MOHUTOPHHIA OOLIECTBEHHOIO TPAHCIOPTa M MHOIMMHU JAPYIMMHU CEpPBUCAMH,
CBSI3aHHBIMU C KapTaMH. ODTH TEXHOJOI'MU HCIOJIB3YIOTCS B COBEPLICHHO Pa3IM4YHBIX cdepax, HauMHAs OT pearupoBaHMs MPH UYPE3BBIYANHBIX
CUTyalMsAX U 3akaH4yuBasg MapkeTuHrom. Kypc «I'eomH(pOpMannOHHBIE TEXHOJIOTHHY MO3BOJISET CHOPMUPOBATH Y OOYUAIOUIMXCS YCTOHYMBYIO CBSI3b
MEXTy WH(POPMAIIMOHHBIM M TEXHOJIOTUYECKUM HANpaBICHUSMH Ha OCHOBE pEabHBIX NMPOCTPAHCTBEHHBIX IAHHBIX, TAKUX Kak a’podoTochEMKa,
KOCMMYECKasi CbEMKA, BEKTOPHbIE KapThl U Jp. DTO MO3BOJUT OOYYaIOLUIMMCS IOJyYUTh 3HAHHUSA 110 MCIOJB30BAHHUIO TIe€OMH(POPMAlMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX AAHHBIX JJI IOHMMaHUS M M3YyYEHUS OCHOB YCTPOMCTBA OKDPYXKAIOIIEr0 MUPAa U INPUPOAHBIX SBICHUM.
OOyuaromnmecs: CMOTYT pealn30BbIBATH KOMaHJIHBIE MPOEKTHI B Cepe MCCIECTOBAHUS OKPY)KAIOMIETO MHpA, HAUYaTh UCIIOJIB30BaTh B MOBCEIHEBHON
KM3HU HaBUTAIIMOHHBIE CEPBHUCHI, KOCMHUECKUE CHUMKH, JIEKTPOHHBIE KapThl, COOMpPATh AaHHBIE 00 00BEKTaxX Ha MECTHOCTH, co3AaBaTh 3D-00bEKTHI

MECTHOCTH (KakK OTAEJbHbIE 3/1aHUs, TaK U LIeJble FTOpoJia) 1 MHOTO€ IPYroe.
Kaaccndukanusa nporpaMmmpl: TEXHUYECKAS.

POyHKIHOHAJIBHOE NPEeJHA3HAYEHHE NPOTPAMMBI: IIPOEKTHASI.

®opma opraHu3anMu: rpynnoBas.

AKTYaJIBHOCTD M OTJIHYHMTEJIbHbIE 0COOCHHOCTH IIPOrPAMMBI

HoBuzHa nporpaMMsbl 3aki104aeTcsl B CO3/1aHUN YHUKaIbHOW 00pa30oBaTeNIbHOM Cpe/ibl, POPMUPYIOIIEH MPOEKTHOE MBIIIJICHHE 00yJaroIMuXcs 3a CUET

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

AKTyaJIbHOCTh MpOrpamMMbl 0OYCIIOBJIEHA TeM, YTo paboTa HajJ 3ajjauaMu B paMKaX MPOEKTHOH NeATeNbHOCTH (OPMHUPYET HOBBIM THI OTHOILIEHUS B

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



OpraHu3aluu J1to00i NeATeNbHOCTH, UYTO SIBJISIETCS MEPBHIM IIAaroM K (POPMUPOBAHUIO «IIOKOJICHUS PAa3BUTHUS», SBISAIOIIETOCS TPEHIIOM Pa3BUTHS
COBPEMEHHOT0 00IIeCTBa.

[Iporpamma mpeamnonaraet (GopmupoBaHUEe y OOYYAIOIMIMXCS MPEICTABICHHA O TCHICHIUSAX B Pa3BUTHH TeXHUYECKoW cdepbl. HoBbIl TexHO-
MIPOMBIIIJICHHBINA YKJIaJ HE MOXKET OBITh MOJOXEH B (hopMaTr 0oOIIecTBa Pa3BUTHUS TOJHKO HA OCHOBAHWU HOBHU3HBI (PU3NYECKUX MPUHIUIIOB, HOBBIX
TEXHUUYECKUX PEHICHHH U KJIACTEPHBIX CXEM B3aMMOJEWUCTBUS Ha MOCTHUHAYCTPUAIBHOM JTalle Pa3BUTHUS COLMyMa, a HJes Pa3BUTHS 00IlecTBa
HETPEJIOKHO BKIIOYaeT B ce0s TEHACHIUIO K OOpPETEHHIO COHAINPABICHHOCTH AaHTPONOTCHHBIX (PAKTOPOB, 3aKOHOB pa3BUTUSL OHOCheEpbl U
KYJIbTYPHOI'O Pa3BUTHS.

[legarornyeckas 11enecoO00pa3HOCTh ATOM MPOrpaMMbl 3aKITIOYAETCS B TOM, YTO OHA SIBJISIETCA IIEJIOCTHOM M HETIPEPHIBHOM B T€UEHHE BCEro Mmpoiiecca
o0OyueHUs U MO3BOJISIET 00YYarOIIeMyCsl [Iar 3a I1aroM pacKpbIBaTh B ce0e TBOPUECKHE BO3MOXXHOCTU U CaMOPEaTH30BhIBATHCS B COBPEMEHHOM MUDE.
B mporecce u3ydeHus OKpyKarollero mupa oOydaroliuecs TIojaydaT JJONOJHHUTENbHOEe oOpa3oBaHue B oOiiactu uH(OpMaTuKH, reorpaduu,
MaTeMaTHKU ¥ (PU3HUKH.

OTnuuuTeNnbHO 0COOEHHOCTHIO JAHHOM MPOTpaMMBbl OT YKe CYIIECTBYIOLIUX 00pa30BaTeIbHBIX MPOTrPaMM SIBISIETCS €€ HAMpPaBICHHOCTh HA Pa3BUTHE
oOyuaromuxcs B IPOEKTHOM AesTenbHOCTH coBpeMeHHbIMU MeToiukamMu TPU3 u SCRUM ¢ moMo1iipio COBpPEMEHHBIX TEXHOJIOTHI U 000py10BaHUsI.
Bospact o0yuyaromuxcsi: o0yyaromuecs: 7 K1accoB.

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

- paboTa HaJ penieHneM KeicoB;

- 1ab0OpaTOpPHO-TIPaKTUYECKHE PAOOTHI;



- JeKIHH;

- MacTep-KJIacChl;

- 3aHATUA-COPEBHOBAHUS;
- 9KCKYpCHH;

- IPOEKTHBIE CECCUU.

MeTOIIbI, HUCIOJb3yEMbIC HA 3AHATUAX:

- npakTHyeckue (YnpaxHeHus, 3a1a4n);

- cllIoOBecHBbIE (paccka3, Oecesia, MHCTPYKTaX, YTEHUE CIIPAaBOYHOM JINTEpaTyphl);

- HarJsigHble (IeMOHCTpalus MyJIbTUMEIUUHBIX Ipe3eHTalul, poTorpadun);

- pooOsIeMHBIE (METOABI MPOOIEMHOTO U3JI0KEHNUS) — 00yUJaIOIMMCs Ja&TCs 4acTh TOTOBOTO 3HAHUS;

- IBPUCTUYECKUE (UACTUUHO-TIOMCKOBBIE) — 00yUYaroIUMCs IPEI0CTaBIsAETCS O0bIlas BO3MOKHOCTh BbIOOpA BApUAHTOB;

- UCCIIEI0BATENbCKUE — O0YUaIOMIMECcs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMS,

- WUTIOCTPAaTUBHO-00bSCHUTEbHBIE;

- PENPOAYKTUBHEIE;

- KOHKpETHBIE U aOCTpaKTHbIE, CHHTE3 M aHaIN3, CPaBHEHHUE, 00001IeHne, abcTparupoBaHue, KiIacCupuKaIys, CucTeMaTH3amus, T. €. METO/bI
KaK MBICIIUTEIbHBIE OTIEpaLiy;

- HHAYKTHUBHBIC, ACTYKTHBHBIC.

1.1.1. [enu m 3amaym peanu3aii OCHOBHON 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

HCJ'[LZ BOBJICYCHHC o6yqafonmxc51 B IPOCKTHYIO ACATCIBbHOCTD, pa3pa60T1<a HAaYYHO-HUCCICAOBATCIBCKUX U UHKCHCPHBIX ITPOCKTOB.



3agaum.

obyuarwue:

. npuoOpeTeHue U yriayoieHne 3HaHU OCHOB MTPOEKTUPOBAHUS U YIIPABICHUS POCKTaMU;

. O3HaKOMJIEHHE C METOIaMU U IpuéMamMu cOopa 1 aHalin3a UHpoOpMaLnu;

. oOydeHure TIPOBEACHHUIO UCCIICOBAHUMN, TIPE3CHTAIIUN 1 MEKITPEIMETHOM MO3UITMOHHON KOMMYHHUKAITUH;

. oOyueHue paboTe Ha CIIEMATU3UPOBAHHOM 000PYIOBAaHUH U B IPOTPAMMHBIX CPEIaXx;

. 3HAKOMCTBO C XapJ-KOMIICTCHIUSIMH (reonH()OPMAIMOHHBIMU), TO3BOJSIONUMHU TPHUMEHSTh TEOPETUYCCKUE 3HAHWS Ha MPAKTUKE B

COOTBCTCTBHUU C COBPEMCHHBIM YPOBHEM PA3BUTH TEXHOJIOTUH.

paszsusaroujue.

. (hopMupOBaHKE HHTEpECa K OCHOBAM M300pETaTeIbCKOM ACATEIHHOCTH,

. pa3BUTHE TBOPUECKHUX CIIOCOOHOCTEN U KPEATUBHOT'O MBITIICHHUS;

. npuoOpeTeHue omnbiTa ucnonb3oBanus TPU3 npu popmupoBanuu COOCTBEHHBIX UJIEH U PEIICHU;

. (hopMHUpOBaHKE MOHUMAHHS TPSIMOM U OOPAaTHOM CBSA3U MPOEKTAa M CPEbl €T0 peaau3aliii, 3aJ0KEHHE OCHOB COITMAIBHOM U SKOJOTUYECKON
OTBETCTBEHHOCTH;

. pa3BUTHE T€OMPOCTPAHCTBEHHOT'O MBITUICHHUS;

. pasButue coPpT-KOMIETEHIINH, HEOOXOTUMBIX JJIsl YCIIEITHON paOOTHl BHE 3aBUCUMOCTH OT BBHIOpaHHOI mpodeccuu.

gocnumamenvHwle.



. (hopMHpOBaHHE TPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIUICHUS;

. (bopMHpOBaHKE MHUPOBO33PEHHS [0 KOMIUIEKCHOW OLIEHKE OKPYKAIOIIEro MUPa, HAIPaBJICHHOM Ha €ro MO3UTUBHOE N3MEHEHHE;

. BOCIUTaHHE COOCTBEHHOM MO3UIMM 110 OTHOIIEHUIO K JEATEIbHOCTH U YMEHHE CONOCTABIATh €€ ¢ JPYTUMH MO3ULHUAMHU B KOHCTPYKTHBHOM
JHAJIOre;

. BOCIIUTaHHE KYJIbTYpbl pa0OThl 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) ACATCIIBHOCTE IO HMHTEpPCCaM, BSaHMOHeﬁCTBOBaTB (¢10)

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 06pa3oBaTENIbHOIO Mpolecca ¢ YI4ETOM TNIaBHOTO KpuTepus 3¢(HEeKTUBHOCTH 00y4yarouierocsi — €ro
JUYHOCTH. MeXaHU3M — CO3/IaHUE YCIOBHM Il Pa3BUTUS JIMYHOCTH HAa OCHOBE H3YYEHHUS CIIOCOOHOCTEH OO0YYaromerocs, €ro HHTEPECcOB,

CKJIOHHOCTEH.

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

- HCHHOCTHBIf/'I. OpFaHI/ISaI_II/ISI paSBI/ITI/ISI 1 BOCIIMTAHHUA Ha OCHOBEC OGH_IGLIGJIOBGLIGCKI/IX HeHHOCTeﬁ, a TAKXKC DTHYCCKUX, HpaBCTBeHHBIX nT. O
- 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 06y11a101uer005[ KaK OCJIOCTHOI'O MHOKECTBA 3JICMCHTOB M3

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

- [IpoGnemusbiii. @opMHPOBAaHNE MPOTPAMMBI C TIO3UIUK KOMIUIEKCHOTO ¥ MOIYJIBHOTO TPEACTABICHUS €€ CTPYKTYPHI KaK CHCTEMBI MOANPOrPaMM I10

00pa3oBaTeNbHBIM O0JIACTSIM U AETCKUM BHJIaM JIEATEIIbHOCTH, CIOCOOCTBYIOIINM LIEIEBBIM OPUEHTHPAM Pa3BUTHSL.
- Kynbryponoruueckuii. Opranusanus mporecca ¢ yuéToM NOTeHIHaIa KyIbTypOoCcOOOpa3HOro Colep KaHus IOIKOJIBHOTO 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

HporpaMMa ,Z[aéT 06y‘-IaIOIJ_II/IMC$[ BO3MOXHOCTb IIOTPY3UTLCA BO BCE MHOFOO6pa3I/IC MMPOCTPAHCTBCHHBIX (FCOI/IH(bOpMaI_[I/IOHHBIX) TEXHOJIOTHH.
HporpaMMa 3HaAaKOMUT 06yqa}01u14xcs{ C FeOI/IH(l)OpMaHI/IOHHI)IMI/I CUCTEMAMH U C PA3JIMYHBIMU BUJAMU I'€COAAHHBIX, ITO3BOJIACT IMOJYYUTH 0a3oBEIE

KOMIIECTECHIIUU IIO C60py JaHHBIX W OCBOUTH ICPBUYHBIC HABBIKH pa6OTLI C JaHHBIMH. HonyquHme KOMIICTCHIIM W 3HAHUA II03BOJIAT



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

Hanbosiee HHTEPECHYIO JJISl HUX TEXHOJIOTUYECKYIO HAllPaBIEHHOCTh, KOTOPOH OHU OyAyT 00y4aThCsl B paMKax yriryOJI€HHOTO MOTYIIS.

[IporpamMma 3atparuBaer Takue TeMbl, Kak: «OCHOBBI pabOThI C IPOCTPAHCTBEHHBIMH JTaHHBIMUY, «OpHUEHTHUPOBaHHE Ha MECTHOCTUY», «OCHOBBI
dotorpadun», «CaMOCTOATENbHBIN cOOp AaHHBIX», «3D-MoaenupoBaHNe MECTHOCTH U OOBEKTOB MECTHOCTHY, «I'eonH(OpMaLIMOHHBIE CHCTEMbI

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

B ocHoBe pazpaboTaHHOI ITporpamMMsbl JSKUT MeToANYeCKui HHCTpyMeHTapuil geaepanbHoro ThioTopa beictpoBa AHTOHa IOpheBrua «CeTh

NETCKUX TexHonapkoB “KBantopuym”. BBOIHBIN MOAYIbY.
[IporpamMma opueHTHpOBaHA Ha JOMOJIHUTEIbHOE 00pa30BaHUE 00YYAIOMIMXCS IKOJIBHOTO Bo3pacTa 7 Kiacca.
MakcumanbHOE KOJIMYECTBO O0YUAIOIINXCS B Tpymne — 15 yenoBek.

1.2.2. CtpyKTypa IJIaHHUPYEMbIX Pe3yJIbTaTOB

[Inanupyemble pe3ynbTaThl ONUPAIOTCA HA BEAYLIME LEIEBbIE YCTAHOBKHM, OTPAXKAKOIIME OCHOBHOM, CYHNIHOCTHBIM BKJIaJ KaXIOW H3ydaeMOH

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

1. JImyHOCTHBIC pe3yJIbTaTbl OCBOCHMUSA OCHOBHOH 06paSOBaTCJ'IBHOI7I nporpaMMmbl IpCACTABJICHBI B COOTBETCTBUU C rpyrmoﬁ JIMYHOCTHBIX

pe3yiabTaTOB.

2. MeranpenMeTHbIe pe3yNbTaThl OCBOSHHS OCHOBHOH 0O0pa3oBaTeNbHON MMPOrpaMMBl TPEACTABICHBI B COOTBETCTBUU C MOJATPYIIIAMH

YHUBEPCAIbHBIX YUEOHBIX JIEHCTBHMA.

3. IlpemmeTHbIe pe3yabTaThl OCBOCHWS OCHOBHOH 0O0pa3oBaTEIbHON MPOTPaMMBI IMPEICTABICHBI B COOTBETCTBHH C TPYIIIAMH pPE3YIIbTAaTOB

y4eOHOT0 MpeMeTa.



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

- C(l)OpMHpOBaHHOCTI) BHyTpCHHCfI IIO3UIIUHN o6yqa10mer00ﬂ, OMOIHMOHAJIBHO-TIOJIOXKUTCIBHOC OTHOILICHHUEC o6yqa101ueroc;1 K IIKOJIC, OpUCHTAIA Ha

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

- C(bOpMI/IpOBaHHOCTB CaMOOIICHKH, BKJIIOHass OCO3HAHHEC CBOHUX BO3MOXKHOCTEH B YUYCHUH, CIIOCOOHOCTHU AZICKBATHO CYIHUTb O HNpHUYHMHAX 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-3TUHYCCKHUX CY)KﬂeHHﬁ, CIIOCOOHOCTh K PCUHICHUIO 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 pa3eumusi:

— c¢(OpMHUPOBAHHOCTDH MPOCTPAHCTBEHHOTO MBIIIICHUS, YMEHHE BUICTh O0BEM B TIJIOCKUX MPEIMETaX;
— yMeHue 00pabaThIBaTh M CUCTEMATHU3UPOBATh OOJIBIIOE KOJMUECTBO HH(POPMAIIHH;

— ¢()OPMHPOBAHHOCTh KPEAaTUBHOT'O MBIIUICHHS, TOHUMaHHE TIPHHIIUIIOB CO3aHMUs HOBOTO MPOIYKTa;
— c(OpMHUPOBAHHOCTh YCUAYMBOCTH, 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. MetanpenIMeTHbIE pe3yJIbTaThl
I'eorpadus
BbInyckHUK Hay4YHUTCS:

. BBIOMpATh HCTOYHUKU Treorpadpuueckord uHpopmanuu (Kaprorpaduyeckue, CTATUCTHUYECKHE, TEKCTOBBIC, BHAEO- U (HOTOM300paKeHHUs,

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

. OPHEHTUPOBATbCS B HCTOYHHMKAX Treorpaduyeckoi uHPOpManuu (kapTorpaduyeckne, CTaTUCTHYECKHE, TEKCTOBbIE, BHUICO- H
(boron3obpaxeHus, KOMIbIOTEPHbIE 0a3bl JaHHBIX): HAXOJAUTh U U3BJIEKAaTh HEOOXOIUMYIO HH(OPMALIHIO; OIPEEIATh U CPABHUBATh KAUECTBEHHbIE U
KOJINYECTBEHHBIE I10KA3aTeNd, XapaKTepu3ywollue reorpapuueckue OOBEKThI, IMPOLECCHl U SBJIEHUS, HX IIOJO0XKEHHE B IPOCTPAHCTBE IIO
reorpagUuecKuM KapTaM pa3HOTO COAEP)KaHUS M JPYTMM HCTOYHHKAM; BBIBIISATH HEAOCTAMOIILYIO, B3aWMOJOIOHSIONIYIO W/UIH TMPOTUBOPEYHBYIO

reorpaduyecKyro HHGOPMAITUIO, TIPEICTABICHHYIO B OJTHOM MJIM HECKOJIBKHUX HCTOYHUKAX;

. MPEJICTaBIATh B pazNu4HbIX (Qopmax (B BUAE KapThl, Tabmuipl, rpaduka, reorpaduyeckoro omnucaHusi) reorpaduueckyro HWHGOpPMAIHUIO,

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

BI:IHyCKHI/IK TOJIYYHUT BO3BMOXKXHOCTb HAYYUTBHCS:

. MOJICJIMPOBATH TeorpaduuecKue 0ObEKThI U SIBICHUS;
. MIPUBOJIUTH MPUMEPHI IPAKTHUECKOTO MCTOIb30BaHUS TeorpaduuecKiX 3HaHUN B PA3IUYHBIX 00JIACTAX IEATEIbHOCTH.
MaremaTtuka

Craructuka u TeOpuUsl BEpOSITHOCTEN

BhInmyckHUK Hay4uTCS:
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. IIPEJCTaBIATh JaHHbIE B BUJE TaOJIMLl, AUarpamm;
. YUTaTh MH(OPMAIHIO, TPEICTABICHHYIO B BHJIE TAOIULIBI, AUATPAMMBI.
B noBceiHEBHOM KM3HU U ITPU U3YYCHUH JPYTUX IPEIMETOB BBITYCKHUK CMOXKET:

. U3BJIEKATh, UHTEPIPETUPOBATH U TPEOOPa30BbIBATH HHGOPMAIUIO, TPEICTABICHHYIO B TA0IMIIAX U HA AMAarpaMMax, OTPaKaloIlyl0 CBOICTBA U

XapaKTEPUCTUKU PEabHbIX IPOLIECCOB U SBJICHUN.
Harmsnnas reomerpus

I'eomerpuueckue Gurypsl

BbInycKHMK Hay4YuTCA:

. OIepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMHU: (QUTypa, TOYKA, OTPE30K, HpsMas, JydY, JIOMaHas, YroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YeTHIPEXYTOIBHUK, MPSIMOYTOJIBHUK U KBAAPAT, OKPYKHOCTh U KPYT, MPSMOYTOJIBHBIN Mapajuienenumnea, Kyo, map. M3o0paxars uzydaempie GUrypol

OT PYKH U C IIOMOILBIO JINHENKU U LIUPKYIIS.
B noBceiHEBHOM KM3HU U MTPU U3YYEHHUH IPYTHX IPEIMETOB BBHITYCKHUK CMOKET:
. peraTh NpakTUYECKUe 3aJauu C IPUMEHEHHEM MTPOCTEUIIINX CBOUCTB (UTYD.
N3mepenus u BeIYMCIIEHUS
BbInycKHHMK Hay4duTCS:
. BBITNIOJHATH U3MEPEHUE JUINH, PACCTOSTHUN, BEJIMUUH YIJIOB C IIOMOIIIbIO MHCTPYMEHTOB ISl K3MEPEHUN JJIMH U YTJIOB.

duzuka
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BbInyckHHUK HAy4YHUTCS:

. co0uro1aTh MmpaBuiia 0€30MacHOCTH U OXPaHBI TPyia MpHU padboTe ¢ yu4eOHBIM U TaO0PaTOPHBIM 000PYI0BAHHEM;

. MMOHUMATh MPHUHILMUIIBI JEHCTBUS MAaIUH, MPUOOPOB U TEXHUYECKHUX YCTPONCTB, YCJIOBUS MX O€30MACHOTO HCIIOIb30BAHMS B MOBCEIHEBHOMN
KU3HU;

. WCIIOJIb30BaTh TPHU BHINOJHEHUHM Y4YEOHBIX 3aJau HAay4YHO-TIOMYJSPHYIO JHUTEpaTypy O (PU3NYECKUX SIBICHUSAX, CIPABOYHBIC MaTEPHUAIbI,

pecypchl HHTEpHETA.

HNudopmatuka

BBIyCKHHUK HAYIHTCS:

. pa3nuyath BB HHPOpMAIHH 1O crioco0aM €€ BOCTIPUATHS YETIOBEKOM H 0 crioco0aM e€ TpeICTaBICHUs HAa MATePUAIbHBIX HOCHTEIISX;

. MPUBOANTH MTPUMEPHI HHPOPMALMOHHBIX MPOIIECCOB (TIPOLIECCOB, CBA3aHHBIX C XPAaHEHUEM, ITPEOOPA30BAHUEM U Tepeadueii JaHHBIX) B )KUBOM

npupoac U TCXHUKE;

. kiaccuduiuponath cpeactsa UKT B cOOTBETCTBUM C KPYTOM BBITTOJTHSAEMBIX 3a7a4.

MatemaTtuueckre OCHOBbI HHPOPMaTUKU
BBIyCKHHMK TIOJTyYUT BO3MOKHOCTD:

® IMIO3HAKOMHUTHCA C MMPUMEPAMHU MATEMATUUCCKHUX MOJIGJ'IGI\/’I M HCIIOJIB30BAHUEM KOMIIBIOTCPOB IMPU UX AHAJIMU3E; IMMOHATH CXOACTBA WM Pa3INYHAg
MCKIAY MaTeMaTH4eCKOM MOACIBIO 00BEKTa M €ro HaTypHOﬁ MOJCIIbKO, MCKIAY MaTeMaTH4eCKOM MOACIIBIO 00BEKTA/SIBIICHUS U CIIOBECHBIM

OIIMCaHHEM.
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Hcnonb30BaHne NpOrpaMMHBIX CUCTEM U CEPBHCOB

BrlnnyCKHHMK HayduTCs:

. KiaccuuupoBath (haiibl M0 TUIY ¥ MHBIM MTapaMeTpam;
. BBINOJIHATh OCHOBHBIE orepanuu ¢ ¢aitiamu (co3aaBaTh, COXpaHATh, PEAaKTUPOBATh, YAAISATh, APXUBUPOBATH, «PACIIAKOBBIBATEY» apXHBHBIC
(baiisr).

BoimyckHuK oBnazeeT (Kak pe3yibTaT NPUMEHEHHs MPOTPAMMHBIX CHCTEM W MHTEPHET-CEPBHCOB B JAaHHOM Kypce M BO BCEM 00pazoBaTEIbHOM

rporiecce):

. HaBBIKAMU PAa0OTHI C KOMITBIOTEPOM; 3HAHUSAMH, YMEHUSMHU M HABBIKAMH, JOCTATOYHBIMU JJISi paOOTHI ¢ Pa3UYHBIMUA BUAaMHU IPOTPAMMHBIX
CHCTEM U HMHTEPHET-CEPBHCOB ((hailyloBble MEHEKEePhI, TEKCTOBBIE PEIAKTOPHI, HIEKTPOHHBIE TAOIUIIBI, Opay3ephl, MOMCKOBBIE CHCTEMBI, CIOBapH,

3JIEKTPOHHBIE SHIUKIIONEINH); YMEHHUEM OIHUCHIBATh pabOTy 3TUX CUCTEM M CEPBHCOB C UCIOJIb30BAHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTHH;
. pa3UYHBIME (pOpMaMu MpeICTaBICHHS JaHHBIX (TaOJMIIbI, IUarpaMMBbl, TpadUKU | T. 1I.);
. MO3HAKOMUTCSI ¢ MPOTPAMMHBIMU CPEACTBAMU JUIsl paOOThI ¢ ayJMOBU3YabHBIMU IaHHBIMU M COOTBETCTBYIOIIUM ITOHATUHHBIM alapaToM.

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

. MPAKTUKOBATHCS B UCIOIB30BAaHUN OCHOBHBIX BHJIOB MPUKIIATHOTO MPOTPAMMHOT0 obecriedeHust (PeIaKTOpbl TEKCTOB, JIEKTPOHHbIE TaOIHIIbI,
Opay3epsl 1 Jip.);
. MMO3HAKOMUTHCS C MIPUMEPAMU UCTIOIb30BaHUS MATEMATUYECKOTO MOJICIMPOBAHMS B COBPEMEHHOM MUPE;

13



® MMO3HAKOMHUTHCS C MOCTaHOBKOM BOIIpOCa O TOM, HACKOJIbKO JOCTOBEPHA IMOJIYUYCHHAA I/IH(bOpMaI_[I/IH, IMOAKPCIICHA JIM OHa JO0Ka3aTCJIbCTBAMH
IOATMHHOCTH (an/IMep: HaJIM4uec 3JICKTpOHHOfI HOIIHI/ICI/I); IMO3HAKOMHUTBHCA C BO3MOXHBIMU IMOAXOJAaMH K OLCHKEC JOCTOBCPHOCTH I/IH(l)OpMaI_II/II/I

(mpuMep: cpaBHEHHUE JaHHBIX U3 Pa3HbIX HCTOYHUKOB);

. MMO3HAKOMUTHCS ¢ MpuMmepamu ucnosibzoBanus UKT B coBpeMeHHOM MHUpE;
. MOJIYYUTh TIPEJICTABICHUS O POOOTHU3NPOBAHHBIX YCTPOUCTBAX M UX MCIIOH30BAHUH Ha MMPOU3BOJICTBE M B HAYYHBIX UCCIICIOBAHUSIX.
Texuomorusa

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

BhInmyckHUK Hay4uTCs:

° CJICA0BATb TCXHOJIOTHHU, B TOM YUCJIC B IMIPOLECCCC N3TrOTOBJICHUA Cy6”I)CKTI/IBHO HOBOI'O IPOJAYKTA,
° OLCHUBATH YCJIIOBUA IIPUMCHUMOCTHU TCXHOJIOT'MH, B TOM YHUCJIC C MO3UIINM AKOJIOTHYECKOMN 33.H.II/IIJ_[éHHOCTI/I;
° IMPOTHO3UPOBATH 1o HU3BECTHOU TCXHOJIOTUH 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 CUTyallUhn OITHUMU3HUPOBATH 0a30BBIC TEXHOJOTHH (3anaTHOCTB — Ka‘{eCTBO), MNpOBOAUTH aHAJIN3 AJIbTCPHATUBHBIX
peCypCcoB, COCAUHATHL B €IMHBIM IJIJaH HECKOJIPKO TEXHOJIOTHH 0e3 ux BUJAOU3BMCHCHHA IJId MOJYYCHHA CIIOKHOCOCTABHOI'O MATCPHUAJIBHOI'O WA

MH(OPMALIMOHHOTO IPOAYKTA;

° MMPOBOAUTDH OLUCHKY U UCIIBITAHUC IMOJTYYCHHOI'O IIPOJAYKTA,
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. MIPOBOAUTH aHAIN3 MOTPEOHOCTEN B TE€X WM MHBIX MaTEpUaIbHBIX WM HHGOPMAIIMOHHBIX TPOIYKTAX;

. OIMCHIBATH TEXHOJIOTMYECKOE PEIIEHUE C IOMOIIBIO TEKCTA, PUCYHKOB, IpauuecKoro n300paKeHus;

. aHAJM3UPOBATh BO3MOYKHBIC TEXHOJIOTHUYECKHIE PEIICHHSI, OTIPEICIATh UX JOCTOMHCTBA U HEJJOCTATKH B KOHTEKCTE 3aaHHOM CUTYaIlUH;

. MIPOBOJIUTH U AaHAJTU3UPOBATH Pa3paOOTKy W/WIIH PEaTH3AIHIO TPUKIIAJIHBIX IIPOCKTOB, MPEINOIAraonX:

. OTIpEJICICHUE XapaKTEPUCTHK W pa3pabOTKy MaTepUalIbHOTO MPOAYKTa, BKJIIOYas €ro MOJCIMpOBaHHWE B WH(POPMALMOHHON cpene

(KOHCTPYKTOPE), BCTpaUuBaHUE CO3JJaHHOTO MH()OPMAIIMOHHOTO MPOIYKTa B 33JaHHYIO 000JIOUKY,
. W3rOTOBJIEHHE UH(POPMALIMOHHOTO MPOIYKTA M0 33JJaHHOMY aITOPUTMY B 33JJaHHON 000JIOUKE;
. MIPOBOANTH U aHAIU3UPOBATH Pa3pabOTKy U/UIIK PeaTu3alui0 TEXHOJIOTHYECKUX MTPOEKTOB, MPEANOIaraloux:

— ONTUMHU3ALMIO 33JaHHOIO crocoda (TEXHOJOTMH) MOJIYy4YeHHs] TpeOYIOIErocs MaTepuaJbHOrO0 MpoAyKTa (IOociae €ro IpUMEHEHUs B

COOCTBEHHOI NPAKTUKE),

— pa3paboTKy (KOMOMHMpOBaHME, H3MEHEHHWE MapaMeTpoB M TpeOOBaHMH K pecypcaM) TEXHOJOTHHM TOJIY4YEeHUS MaTepHalbHOTO H

MH(OPMALIMOHHOTO TPOJAYKTA € 3aJJaHHBIMU CBOMCTBAMH;
. IIPOBOJIUTH U aHAJTU3UPOBATh Pa3pabOTKy W/WIIM peaTn3alnio MPOEKTOB, IPEANOIaraonuX:

- MIaHupoBaHue (pa3padoTKy) MaTepUaIbHOTO MPOJIYKTa B COOTBETCTBUH C 3a7a4eii COOCTBEHHOW NEATEILHOCTH (BKJIIOUAs MOJCIMPOBAHUE U

pa3paboTKy JOKYMEHTAllUN),

- mIaHupoBaHue (pa3paboTKy) MaTepuaabHOTO MPOAYKTa HAa OCHOBE CaMOCTOATENIBHO TMPOBEAEHHBIX WCCIENIOBAHUNM TOTPEOUTEITHCKUX

HUHTEPECOB.

BLIHyCKHI/IK TOJIYYUT BO3BMOXKHOCTb HAYYHUTHCA:
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. BBISBJIATH U (POPMYIHpPOBATh MpodIeMy, TPeOYIOIIYI0 TEXHOJIOTMUECKOTO PEIICHHUS;

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

COOTBCTCTBHHU C UX XapaKTCPUCTHUKAMU paBpa6aTbIBaTb TEXHOJIOTHIO Ha OCHOBE 0a30BOM TCXHOJIOTHUH,

° TCXHOJIOTU3HUPOBATH CBOI1 OIIBIT, IPCACTABIATH HA OCHOBC PETPOCIICKTUBHOT'O aHAJIM3a U yHI/I(l)I/IKaI_[I/II/I ACATCIIBHOCTH OIIMCAaHHUEC B BHUAC

MHCTPYKIIUHU WIIM TEXHOJIOTUYECKON KapThI.
1.2.5. IlpenmeTHble pe3yiabTaThl

IIpoepammmusie mpeboganus K 3HAHUAM (Pe3YIbmamyvl MeopemuiecKol N0020MOoGKU):

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

. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(DOPMAITMOHHBIX CEPBHCOB;

. npogeccuoHaIbHOE MPOrpaMMHOe obecriedeHne 11st 00paboTKH MPOCTPAHCTBEHHBIX JIAHHBIX;

. OCHOBBI U ITPUHIIMIIBI a3POCHEMKH;

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

. MPEJCTAaBICHUE U BU3yalHu3alys IPOCTPAHCTBEHHBIX JAHHBIX JJIs1 HENPO(ECCHOHATBHBIX MOJIb30BaTENCH;

. npuHIMIb 3D-MonenupoBaHus;

. YCTPONCTBO COBPEMEHHBIX KapTOrpauueckux CEpBHCOB;

. MIpe/ICTaBICHNE U BU3YyaIM3alsl IPOCTPAHCTBEHHBIX JIaHHBIX JJIsl HeMpo(eCcCHOHAIbHBIX TOJIb30BaTeNEeH;
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. nemuGpUpPOBaHIE KOCMUYECKUX N300payKEeHUI;

. OCHOBBI KapTorpaduu.

IIpoepammmusie mpeboganus K yMeHUAM U HABbIKAM (pe3ybmambl NPAKMU4eckol no020moeKu):

. CaMOCTOSITEJILHO PEIIATh [TOCTABIECHHYIO 3a/1auy, aHAIIM3UPYs U 11oAOHpast MaTepuallbl U CPEACTBA ISl €€ PEeLICHUS;

. CO3/1aBaTh U PACCUUTHIBATDH MOJNETHBIN TUIAH JUI OECIMIIOTHOTO JIETaTEIbHOIO anmnapara;

. 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,

. MOJICIUPOBATH TreorpaduyecKue 0OHEKTHI U SIBJICHUS;

. MIPUBOJIUTH PUMEPHI IPAKTHUECKOTO MCTOIH30BaHUS TeorpaduuecKiX 3HAaHUN B PA3IUYHBIX 00JIACTAX JIEATEITHHOCTH.
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1.3. Cucrema OLEHKH JOCTHIKEHHUS IITAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS OCHOBHOM OOpa30BaTEIBbHOM MPOTPAaMMBI OCHOBHOTO OOIIETO

o0Opa3oBaHUs
Bunpl koHTpOJIS:
- IPOMEXKYTOYHBIA KOHTPOJIb, TPOBOAUMBIN BO BPEMSI 3aHATHUN;
- 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 UHCTPYMCEHTBI CaAMO- U B3AUMOOILICHKH.
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2.2. IlpumepHbie porpamMmMbl yueOHbIX TpeameToB, KypcoB (Y TII, rae kak npumep npornucano «Keiic 1 — 10 yacoB», mocie KpaTKoe ONHCaHUE, YTO

9TO 3a KeﬁC, OIMMCAHUE IT0OYaCOBOC BBIHOCHUM YK€ B CaM KeﬁC).

[TpumepHoe yueOHO-TeMaTHUECKOE TUIAHUPOBAHHE:

Ne | Pazgen mporpammel yueGHOTO Kypca KonnuectBo yacos
n/m
1 3nakomMcTBO. TexHuka 6e3onacHoctu. BeogHoe 3anstue («MeHsist MUpY). 2
2 Beenenne B reomndopmanmonnsie TexHosnoruu. Keiic 1: «CoBpemennbie kaptbl, umiaun Kak onucarp |7
3eMur0?».

Ketic 3HakoMUT 00y4aromuxcs ¢ pasHOBUAHOCTSAMHU JaHHBIX. Perras 3amady keiica, oOydarommecs: MpOXOIsT
CIIEAYIOIINE TEMAaTHUKU: KapThl U OCHOBHI WX (DOpPMHUPOBAHMS;, W3YYEHUE YCIOBHBIX 3HAKOB M MPHUHIHUIIOB MX
0TOOpaKeHMsI Ha KapTe; CUCTEMbl KOOPJMHAT U MPOEKIMNA KapT, UX OCHOBHBIE XapAKTEPUCTUKU U BO3MOXKHOCTH
MIPUMEHEHHMS; MacIuTal U Jip. BCHOMOraTelIbHble HHCTPYMEHTHI (HOPMUPOBAHUS KapThl.

3 Keiic 2: «I'mobanbHoe mo3uninonupoBanue “Haiiau ceOst Ha 3eMHOM 1m1ape”». 4
Hecmotps Ha TO, 4TO HaBUTaTOPBI U CHIOPTUBHBIE TPEKEPHI CTAIM HEOTHEMIIEMOM YacThiO Hallel *U3HHU, MaJo
KTO 3HaeT NpuHUUI uX padotel. [lpoias kelic, oOyuatommecs y3HaioT npo ['JIOHACC/GPS — npunimns
paboThl, UCTOPHIO, COBPEMEHHBIE CHCTEMBI, IpUMeHeHue. [Ipumenenue norrepos. Busyanusanusi TEKCTOBBIX
JTaHHBIX Ha KapTe. Co3aaHue KapThl THTEHCUBHOCTH.
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4 dortorpaduu 1 maHOPaMBI. 9
Paznen, MOCBAMIEHHBIM WCTOPHMM W TpPHHIUIAM co3aaHus ¢ororpaduu. OOydaronmecs MO3HAKOMSATCS C
TEXHUKOU co3lanus Gororpaduu, TO3HAKOMSTCS C BO3MOXKHOCTSIMHU MpUMEHEHUs (oTorpaduu Kak cpeicTBa
CO3JIaHMsI YeTo-1H0o.

5 OcHoBbl adpodorochéMkn. [IpuMeHeHrne O0eCMIIOTHBIX aBHAIIMOHHBIX CHUCTEM B a’podortochémie. Keiic 3.1: | 29
«J1yst yero Ha caMoM JieJie Hy»KeH OSCIIIOTHBIN JIeTATEIbHBIN armapaT?y.

OOBEMHBIN  Keilc, KOTOpBI MO3BOJIUT OOYYAIOUIUMCS OCBOUTH TOJHYIO TEXHOJOTHYECKYI0 IEHOYKY,
HCIIOIB3YEMYI0 KOMMEPUYECKUMHU KOMIIAHUSAMH. Y CTPOHCTBO M MPUHIUIIEI (yHKIIMOHUpoBaHus BITJIA, ocHOBBI
($hoTO0- ¥ BUICOCHEMKH U TPUHIIUIIOB Tiepeaaun nHopmaruu ¢ BITJIA, o6pabdotka gqanubix ¢ BITJIA.

6 Keiic 3.2: «I3meHeHue cpesibl BOKPYT LIKOJIBDY. 10
IIponomxkenue keiica 3.1. OOydarouuecs, UMest B CBOEM PACHOPSDKEHUM 3JIEKTPOHHYIO 3D-Mojens HIKOJIbI,
IIPOAOJKAIOT BHOCUTh U3MEHEHMSI B MPOJYKT C LIeJIbl0 OaroycTpoiicTBa pailoHa. O0ydaronuecs npoaoiKaroT
COBEpPILLIEHCTBOBATh CBOI HaBbIK 3D-MoaenpoBaHus, 3aBepiiast IPOeKT.

7 [ToaroroBka 3amMTH TPOEKTA. 5
8 3amuTa mIpoeKTOB. 2
9 3axnmounTtenbHoe 3aHaTre. [loaBeeHe nToroB paboThI. 2

2.2.1. O01mmme HoI0XKEHU

[Iporpamma «I'eonH(pOpPMAIITMOHHBIE TEXHOJOTHNY, SIBISASACH HEOOXOJWMBIM KOMIIOHEHTOM OOIIero oOpa3oBaHUs BCEX OOyYaIOIIUXCA,

npeaocCTaBiIsA€T UM BO3MOXXHOCTH IPUMCHATH Ha IPAKTUKE 3HAHWA OCHOB HaAYK. HporpaMMa SABJIIECTCA q)aKTI/I‘IeCKI/I C€AUMHCTBECHHBIM IIKOJBbHBIM
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y4eOHBIM KYpPCOM, OTpPa)KarolIMM B CBOEM COAEpaHUM OOIIME MPUHIMIIBI IPeoOpasyroniei 1esaTelbHOCTH YeJIOBeKa U BCE acCeKThl MaTepHalbHOM
KynbTypbl. Kypc HampaBieH Ha OBlaJieHHEe OOydYarolIMMHCS HAaBBIKAMH KOHKPETHOM MpPEIMETHO-NPEoOpa3yromeil IesTeIbHOCTH, CO3/IaHHe HOBBIX
[IEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM pa3zBuTusi oOmiectBa. B pamkax «TexHONIOrHm» MpOUCXOAMT 3HAKOMCTBO C MHUPOM
npodeccuit u opueHTauus oOydaroIIMXCsS Ha paboTy B pazNuyHbIX cdepax oOOIIECTBEHHOrO MPOM3BOACTBA. TeM caMbIM oOecreunBaeTcs

MIPEEeMCTBEHHOCTh Iepexoa 00y4aroImuxcs ot o0ero K npohecCHoHaIbHOMY 00pa30BaHUIO U TPYIOBOM AESITEILHOCTH.

[Iporpamma mnpeamera «TexHonorus» obecneunBaer (opMUpOBaHHE Yy OOYyYarOIIMXCS TEXHOJOTHYecKoro MmblnuieHus. Cxema
TEXHOJIOTUYECKOT0 MBbIIIIEHUs (OTPeOHOCTh — LeNlb — CHOCc00 — pe3yibTar) MO3BOJsieT Haulojiee OpraHUYHO pelaTh 3aJayd yCTAaHOBJIEHUS
CBsi3el Mexy 0Opa30BaTeNbHbIM U JKU3HEHHBIM IPOCTPAHCTBOM, OOPa30BaTENIbHBIMU PEe3yJbTaTaMH, MOJYYEHHBIMH MPU H3YYEHUH Pa3IMYHBIX
IIpeIMETHBIX 00IacTel, a Tak)kKe COOCTBEHHBIMU 00pa30BaTEIbHBIMU PE3yJIbTaTaMU (3HAHUSIMH, YMEHUSIMHU, YHUBEPCAIbHBIMU YUEOHBIMU ACUCTBUSIMU
U T. 1) ¥ )KU3HEHHBIMH 3a1auaMu. Kpome Toro, cxema TEXHOJIOTHYECKOTO MBIIIJICHHS MO3BOJISET BBOAUTH B 00pa30BaTEeNbHBIA MPOIECC CUTYAIUH,
JIAIOIME OIBIT NPHUHATUSA IPAarMaTUYHbIX pEIIEHUH Ha OCHOBE COOCTBEHHBIX OOpa30BaTENIbHBIX PE3Yy/IbTAaTOB, HAUMHASL OT PELICHHUsS OBITOBBIX
BOIPOCOB U 3aKaHYMBasl PEIICHUEM O HalpaBJICHUSAX MPOJOJDKEHUs 00pa30oBaHUs, IOCTPOCHUEM KapbepHBIX U KU3HEHHBIX IJIaHOB. TakuMm oOpas3owm,
nporpamma «I'eonHpopmMaTHKa» Mo3BoIIsIeT cHopMUPOBATH Y O0YHAIOIIUXCS PECYPC MPAKTUYECKUX YMEHHUU M OMBITA, HEOOXOAUMBIX ISl pa3yMHOM

opraHmusanvin COOCTBEHHOM KHU3HU, CO311a€T YCIOBUA OJId pa3BUTUA WHUIITUATHBHOCTH, 1/1306p€TaT€J'IBHOCTI/I, T'MOKOCTH MBIIIJIEHUS.

Y4eOHO-BOCIUTATENbHBIN MpoIiecc HampaBiieH Ha (OPMUPOBAHHME M Pa3BUTHE PA3IMYHBIX CTOPOH OOYYAIOLIMXCS, CBA3AHHBIX C peaau3aluen
KaK UX COOCTBEHHBIX MHTEPECOB, TaK M HHTEPECOB OKpyKarouero mupa. IIpm 3ToM rubKocTh MporpaMMbl MO3BOJIIET BOBJIEYb OOYyYaromMxcs ¢
Pa3IMYHBIMHU CIIOCOOHOCTAMHU. bobiIoil 00bEM MPOEKTHBIX pabOT MO3BOJSET YUECTh HHTEPECH U OCOOEHHOCTH JIMYHOCTH KaXKJI0T0 00y4aroIierocs.

3aHATHS OCHOBAHEI HA JIMYHOCTHO-OPUCHTHUPOBAHHBIX TCXHOJIOTUAX O6y‘leHI/IH, a TaK)XKC CUCTCMHO-ACATCIIBHOCTHOM MCTOAC O6y‘leHI/I5{.

HaHHafl mporpamMma npeamnoaract BapI/IaTI/IBHI)II\/’I noaxoJ, Tak Kak B 3aBUCUMOCTH OT o6yqa10merocsf IMMO3BOJIACT YBCIINYUTh WU YMCHBIIUTDH

00BEM TOM WIJIM UHOU TEMBI, B TOM YHCJIE U CIIOKHOCTb, a TAKXKe MOPSII0K POBEICHUS 3aHATHI.
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2.2.2. OcHOBHOE coJiep)KaHue Y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs

Ha mporsbkeHnn Kypca mporpaMMbl 0Oydaromipecs MO3HAKOMSTCS € pa3iMyHbIMH TeOMH(OPMAIMOHHBIMH CHUCTEMaMH, y3HAIOT, B KaKHX
o0nacTax mnpuMeHsieTcsl reonH(opMaTrKa, Kakue 3a7adyd MOXKET pellaTh, a TakKe CMOTYT CaMHM IPUMEHATh €€ B CBOEW MOBCEIHEBHOM KHU3HU.
Obyuaromuecs 6a30BO YCBOST NPUHIUI NO3UIMOHUpPOoBaHus ¢ momolbio 'HCC. Y3HatoT, kak MOKHO OPraHHU30BaTh COOP CIIYTHUKOBBIX JaHHBIX, KaK
OHH TIPEJICTABIISIIOTCS B TEKCTOBOM BHJIE M KaK MX MOXKHO BU3YaJH3UpOBaTh. B paMmkax mporpammbl BBIOEPYT NMPOEKTHOE HAINpaBIICHHE, HAYy4aTCs

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

OOyuaromuecs CMOTYT TO3HAaKOMHUTBCS C MCTOpUEH MPUMEHEHUsS OECHHJIOTHBIX JIETATENbHBIX alaparoB. Y3HAIOT O COBPEMEHHBIX
6€CHI/IJIOTHI/IKaX, CMOT'YT pCIIUTD pa3JIMYHBIC 3a/1a41 C UX [TOMOIIBIO. V3HaI0T TaKkke u 06 OCHOBHOM yCTpOﬁCTBe COBPCMCHHBIX OECIMIOTHBIX CUCTEM.
OOyuaromuecs: y3HaIOT, Kak co3AaéTcs MONETHOE 3a/laHue JuIs OecuIoTHUKOB. Kak mpow3BoanTCs 3amycK U JalibHeWas chéMka ¢ momornbio BAC.

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

OOyuaromuecst yriiyosiTCsi B TEXHOJIOTHIO OOpaOOTKM T€OJaHHBIX IMYyTEM aBTOMATHU3MPOBAHHOTO MOJIETUPOBAHHS OOBEKTOB MECTHOCTH.

CaMOCTOSTEIILHO CMOT'YT BBIIIOJIHUTD C’béMKy MCCTHOCTH I10 HOJ'IéTHOMy 3aaHUIO. COSI[a,I[YT 3D'MO,Z[CJ'II/I.

OOyuaromuecs 03HaAKOMSTCSI C Pa3IWYHBIMU YCTPONCTBAMHU NMPOTOTHUIMPOBAHMS. Y3HAIOT OOIIME MPUHLMUIIBI paboThl YCTPOMCTB, cephl ux
MIPUMEHEHUSI U MPOAYKTHI JI€ATEIbHOCTH IaHHBIX YCTpoHCcTB. OOywarommecs Haydarcs rotroBuTh 3D-monenu Ais medaTu ¢ MOMOILNBIO 3KCIOpTa
JaHHBIX. J[OMONHAT MOJENTH MO JAaHHBIM a’pO(OTOCHEMKH C MOMOILBIO PYyYHOTO MOJENIUpOBaHUs. I[IpUMEHAT ycTpoilcTBa Ui MPOTOTHUIIMPOBAHUS

JJI 1I€4aTy 3aJaHus.

OOyuaromuecs U3y4yaT OCHOBBI B MOJAroToBKe mpeseHTanuu. Co3ganyt e€. IloAroToBsTCS K MpENCTaBICHHUIO PEATU30BAaHHOTO MPOTOTHUIIA.

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

3.1.1. IIpumepHsbIi KaneHaapHblii yucOHbIii rpaduk Ha 2020/2021 yueGHbIi rox

Ilepuoa 00yueHusi — CeHTAOpb-Maid.

Kosau4yecTBo yueOHbIX Heaeab — 34,

KoaugecTBo yacoB — 68.

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

[Ipa3gHuuHbIe U BBIXOAHBIE THU (110 IPOM3BOJACTBEHHOMY KaJIeHAApIO MPH LLIECTUAHEBHON paboueli Heene):

KanukynspHslii nepuon:

Ne | Mecsan dopma Kozn- Tema 3ansaTHA ®opMa KOHTPOJIA
m/n 3aHATUS | BO

9acoB
1 Centsi6pp | JU/IIP 2 3nakomcTBO. TexHuka 6e3omacHoct. BBogHoe 3anatue (Mensist mup+). becena
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2 Centsiops | JI/TIP HeobxomumocTs kapTel B coBpemeHHOM wMupe. Cdepsl npumenenws, | becena
MEPCIIEKTUBBI UCIIOIB30BAHUS KapT.
3 Centsiopy | JI/TIP BekTopHble nanHbpie Ha KapTax. 3HakomMcTBO ¢ BeO-I MIC. LIBeT kak arpulyt | becena
KapThl. 3HAKOMCTBO C KapTOrpaQuuecKUMH OHJIaliH-CEPBUCAMHU.
4 CeHts10pb JUTIP Cger u 1BeT. Pouib 1BeTa Ha kapte. Kak 3acTaBuTh 11BeT paboTtath Ha ce0s1? | becena
5 OxTa0pb JUTIP Coznanue u nyoaukanys coOOCTBEHHOM KapThl. JleMOHCTpanus perieHus
Keiica
6 OxTa0pb JUTIP Cucremsl 1106aIHHOTO TTO3UIUOHUPOBAHHSL. becena
7 OKTs10pB JUTIP [IprMeneHne CiyTHUKOB JUIs [IO3ULIMOHUPOBAHUS. JleMoHCTpanusa penieHus
Keiica
8 OxTa0pb JI/ITP Uctopus dortorpaduu. dotorpadus kak cnocod mzyueHus okpyxatouiero | becena
Mupa.
9 Hosi0pb JUTIP XapaKkTepuCTUKHU ¢doroamnmaparos. ITonyuyenue KauecTBeHHOrO | becena
¢doTocHUMKA.
10 | Hos6pn JI/TITP Coznanue coepuueckux naHopaMm. OcHoBHble mnoHATHSA. Heobxoaumoe | becena

obopynoBanue. TexHuka CbHEMKH CHEpUUECKUX MaHOpPaM pa3IU4HOMN
anmaparypomu.
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11 | Hosi6pw JU/TIP Coznanmne chepudeckux manopam. CmmBka moiaydeHHBIX (ororpaduii. | TectupoBanue
Koppekuus u peryiib naHopam.

12 | lexaOpb JI/TIP doTorpamMMeTpus U €€ BIUSHUE Ha COBPEMEHHBIN MUD. becena

13 | JexabOpp JUTIP CueHapur CbeMKH OOBEKTOB I IIOCJIEIYIOLIEro IOCTpoeHuss ux B | becena
TPEXMEPHOM BUJIE.

14 | lexaOpb JI/TIP [IpuHIUIT TOCTPOCHHS TPEXMEPHOTO M300paXkeHus: Ha KoMIiibioTepe. Pabora | becena
B ¢otorpammerpuueckom [IO - Agisoft Metashape wunu aHamoruyHoM.
O06paboTka OTCHATOrO MaTepuaa.

15 | HexalOpb JI/TIP becrimnorHuk B reonHdopMaruke. Y CTPONCTBO U PUMEHEHHUE IPOHA. becena

16 | SAuBapp JUTIP Texuunueckue ocooennoctu BITJIA. becena

17 | SIuBaps- JUTIP ITunoruposanne BIUJIA. TectupoBanue

despaib
18 | despans JUTIP Hcnonb3oBanue OECUIOTHUKA JUISl CheMKH MECTHOCTH. JleMOHCTpanus peLIeHUs
Keiica
19 | Mapr JUTIP Bosnukatomme mnpoGnemel npu  cozganuu  3D-mogpeneit.  Croco6s! | becena

pPECAaKTUPOBAHUA TPECXMCPHBIX MoJeIei.
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20 | Mapt JU/TIP TexHomorun  MPOTOTUNIMPOBAHUS.  YCTpoWCTBa  miia  Bocco3nanus | becena
TpeXMepHBIX Mojieneit. Pabora ¢ 3D-npunTepom.

21 | Mapt JUTIP dusnueckue U XUMHUYECKUE CcBOMcTBa mactuka s 3D-npunrepa. Ileuats | TectupoBanue
TPEXMEPHON MOJECIIN IIKOJIBI.

22 | Mapt JI/TIP Pa6ota B 10 ms pyunoro tpexmeprHoro moaenupoBanus — ScetchUP wnm | becena
AQHAJIOTUYIHOM.

23 | Ampenb J/ITP OkcnopTupoBaHue TpexMmepHbIX daitnoB. [IpoexkTupoBanue cobcrBeHHOi | becena
CIICHBI.

24 | Anpenb JUTIP [Tewatp  momenu Ha  3D-mpurTepe. Odopmnenue  tpexmepHoi | becena
BEIIIECTBEHHON MOJICIIH.

25 | Maii TP ITonroroBka 3amuTel MPOEKTA.

26 | Maii ITP 3amuTa NpoeKTOB. JleMOHCTpanus peLIeHUs

KEHCOB
27 | Maii JUTIP 3akmountenbHoe 3aHsATHE. [lonBeaeHue wuToroB paboThl. Ilmanel 1o

JIOpaboTKe.

3.2. Cucrema ycnoBHil peanusaiiii OCHOBHOM 00111e00pa30BaTeIbHON TPOrpaMMBbl
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3.2.1. Onrcanue KaapoBbIX YCIOBUH peain3aliiid OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOT'O O0IIIeT0 00pa3oBaHus (ONMCaHUE KOMIIETEHITUMA

HaCTaBHHUKA)

HacraBnux IMporpaMmbl «FCOI/IH(l)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTYyaJIbHBIX 3HAHUM I10 HaITPpaBJICHUIO I'€OMPOCTPAaHCTBECHHBIX TeXHOHOFHﬁ, a
TAaK)XXC I'CHEPHUPYET HOBBIC IMOAXOABI M PECIICHMA, BOILIOIIAsd MX B PCAJIbHBIC IIPOCKTHI. HacraBuuk sBisercs I'paMOTHBIM CIICOUAJIMCTOM B obnactu
FGOI/IHCI)OpMaI_II/IOHHBIX CUCTEM, CJICIUT 3a HOBOCTIAMMU CcBOCH OoTpaciii, U3y4acT HOBBIC TCXHOJIOT'UH. O6na;[aeT HaBBIKaMU HpOGKTHOI;'I JACATCIIBHOCTH,

BHE/PSis €€ MPUHIUIIBI B IPOLIECC 00yUeHHUS.

HactaBHuKk B paBHO# cTeneHu 00J1a1aeT KaKk CUCTEMHOCTBIO MBILJICHHS, TaK U JyXOM TBOpYeCTBa; MOOMIIEH, yMeeT paboTaTh B KOMaH/1€, KpUTUYECKU
MBICIIUTh, AHAJU3UPOBaThb M 000OIIATH OMNBIT, T€HEPUPOBAThH HOBOE, YMEET CTaBUTh 3aJaud U pellaTh UX, a Takke padoTarb B YCIOBMSX

HEOMpeAeIEHHOCTH U B paMKaxX MPOEKTHOU mapaaurmMbl. [IoMHMO 3TOT0, HACTAaBHUK 00JIaaeT IMeJarorudecKoi Xapu3Mon.
4. Coaep:xanue Kypca

OcHoBHBIE pa3iesibl IPOrpaMMbl Y4eOHOr0 Kypca

1) BBeneHue B 0OCHOBBI reOMH(POPMANMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX TAHHBIX.

O6yqa10mnec>1 MO3HAKOMATCA C PpPa3JIMYHbBIMU COBPEMCHHBIMU FCOI/IH(l)OpMaLII/IOHHBIMI/I CHUCTCMaMH. y3HaI-OT, B Kakux 00JacTsIx MMPUMCHACTCA

FGOI/IH(l)OpMaTI/IKa, KaKHe 3ala4 MOXKCET PCIIATh, a4 TAKIKC KaK 06y11a101111/Iec;1 MOTYT CaMU IIPUMCHSATH €€ B CBOCH ITIOBCETHEBHOM KU3HU.

2) ¥Ypok padorsl ¢ [JTOHACC.

O6yuatomuecst 6a30BO YCBOAT NMPUHIHUI MO3uIIoHUpoBaHus ¢ nmoMotibio ['HCC. Y3HawT, Kak MOKHO OPraHU30BaTh COOpP CITYTHUKOBBIX JaHHBIX, KaK

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

BLI60p IMPOCKTHOT'O HAITPABJICHUA. ITocranoBka 3agaun. McciaenoBanue HpO6JlCMaTI/IKI/I. HHaHI/IPOBaHI/IC IIPOCKTA. Pacnpez[eneHI/Ie poneﬁ.
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4) ¥YecrpoiicTBO M MpUMeHeHHe 0eCITHIOTHHKOB.

Ooyuarommecs: mozHakoMsarcsi ¢ uctopuerd npumenenust BAC. Y3naror o coBpemennbix BAC, kakue 3ajauu MOKHO pemiaTh ¢ UX MOMOIIBIO. Y3HAIOT

TaK»K€ OCHOBHOE YCTpOiicTBO coBpeMeHHbIX BAC.
5) OcHOBBI CHEMKH ¢ 0€CITUJIOTHHKOB.

OO6yuaromuecs y3HarOT, Kak co3gaéres nonérHoe 3ananue mia bAC. Kak nmpousBoauTcs 3amyck U ganbpHeimas cbémka ¢ momombio bBAC. A takxke

KaKUe pe3yJIbTaThl MOKHO TIOJYYUTh M KaK ATO CAeNaTh (MOIy4eHHe OpTOPOTOIUIaHA U TPEXMEPHOM MOJICTIH ).
6) Yruy6JéHHoe u3yuyeHHe TeXHOJIOTHii 00paGOTKH reoJaHHbIX.
ABTOMAaTHU3UPOBAHHOE MOJICTMPOBAHNE 00BEKTOB MECTHOCTH ¢ ToMoIbio Agisoft PhotoScan.
7) Coop reoxaHHbIX.
AdpodoTochEMKA, BBITTIOIHEHNE CHEMKH MECTHOCTH T10 MOJIETHOMY 33JJaHHIO.
8) O0pa6oTKa U AHAJIU3 re0IaHHbIX.
Cozpanue 3D-monenen.
9) HM3yueHme ycTpoiicTBa 1151 NPOTOTUNUPOBAHMSI.

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'1a OHU IMIPUMEHSAIOTCS U 4TO C UX ITOMOILBI0 MOKHO ITOJIYYUTh.
10) IToaroToBKa JAHHBIX VISl YCTPOICTBA MPOTOTHIIMPOBAHMSI.

[ToaroroBka 3D-Moenei, SKCIOPT JaHHBIX, MOJArOTOBKA 3aJaHU 110 MEYaTH.
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11) IlpoTroTHNIMpPOBaHHE.

[Ipumenenue yctpoiicTB poroTunupoBanus (3D-npunTep).

12) IMocTpoeHne 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

MPOTOTUIIMPOBAHUA.

13) IToaroToBKa Mpe3eHTAIMIA.

HSy‘lGHI/Ie OCHOB B IIOAT'OTOBKE ITPE3CHTALIUU. COS,Z[&HI/IG IIpE3CHTalluNU. IToaroroBka k MMpEaACTaBJIICHUIO PCAJIM30BAHHOI'O IIPOTOTHIIA.

14) 3ammTa NPoOEeKTOB.

IIpencraBneHue peanu30BaHHOIO IPOTOTHIIA.

4.1. TemaTHuyeckoe NJIAHMPOBAHHE

Ne n/m Pa3nensl mporpaMMel yueOHOTo Kypca Bcero gacos
1 | 3nakomcTBo. Texnuka 0e3onacHocTu. BBoanoe 3ausitue («MeHsist MUp»). 2
2 | Beenenue B reonngopmannoHHbie TexHogoruu. Keiic 1: «CoBpemeHHble KapThl, njin Kak onucarb
3emunio?».
2.1. HeobOxonumocTh kapThl B coBpeMeHHOM Mupe. Cdhepbl IpUMeHEHHs, TePCIEeKTUBBI HCTIOIb30BaHUS KapT. 2
2.2. BexTopHrie nanHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'UC. LIset kak atpulyT KapThl. 3HAKOMCTBO C 2

KapTorpapuuecKuMH OHJIAH-CEpPBUCAMH.
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2.3. Cget u Bet. Pouib 11BeTa Ha kapte. Kak 3actaBuTh 11BeT paboTaTh Ha ceOs?
2.4. Co3zanue u myoJuKaIus coOOCTBEHHOM KapThl.
Keiic 2: «I'1o0anbH0e no3unnonuposanue “Haiigu ce6s1 Ha 3eMHOM mIape”».
3.1. | Cucremsl r106abHOTO MO3UIIMOHUPOBAHUS.
3.2. | IlpumeHeHue CIyTHUKOB JUIS MO3UIIMOHUPOBAHUSI.
®oTorpadun ¥ NIAHOPAMBI.
Uctopus dororpaduu. dotorpadus kak cnocod U3ydeHHs OKPYKaIOLIEro MUpa.
4.1.
Xapakrepuctuku ¢oroamnmnaparos. [logydeHne KauecTBEHHOTO (POTOCHUMKA.

4.2.

4.3. Coznanue chepuyeckux nanopam. OcHoBHble noHsATUS. HeoOxoaumoe o6opynoBanue. TexHUKa ChbEMKH
chepruecKrux MaHOpaM pa3INdHON ammaparypoi (kamepbl cMapTHOHOB O€3 IITATUBOB, IH(PPOBHIC
dboToanmapatsl co MITATUBAMH H T. 11.).

4.4. Coznanue cepruyeckux nanopam. CrmmBka noinydeHHbIX Gororpaduii. Koppekius u peTyib maHopaM.
OcHoBbl a3podorochémku. [Ipumenenne BAC (0ecnnI0THBIX ABUAIIMOHHBIX CHCTEM) B a3p0doTOChEMKeE
(Keiic 3.1: «/list yero Ha caMoM jJeJie HyKeH 0eCIIMJIOTHBIN JieTaTeJbHbIN annapar?»).

51. doTorpamMmeTpusi U €€ BIUSIHUE HA COBPEMEHHBI MUD.

CueHapuu cb€MKH 00BEKTOB AJIs OCIEAYIOLIETO OCTPOCHHUS UX B TPEXMEPHOM BHJIE.

5.2.

[TpuHIMI TOCTPOCHUS TPEXMEPHOTO N300pakeH s Ha KoMmbloTepe. Pabora B hoTorpammerpuueckom 10 —

53. Agisoft PhotoScan wnu anamoruanom. O0paboTKa OTCHATOrO MaTepHara.
becniunotHuk B reonHdopmaruke. Y CTpoICTBO U MPUMEHEHUE IPOHA.

5.4.
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5.5. Texunueckue ocooennoctu BITJIA. 2
5.6. [MTunorupoBanue BITJIA. 6

Hcnonb3oBanue OeCUIOTHUKA 1)1 CbEMKH MECTHOCTH. 6
5.7.

Boznukaromue nmpo6siems! pu cozaannu 3D-Mozenei. CriocoObl peJakTUPOBAHUS TPEXMEPHBIX MOJIEIICH. 3
5.8.

TexHoI0THH MPOTOTUITUPOBAHUS. Y CTPOUCTBA JIJIs1 BOCCO3aHuUs TPEXMEPHBIX Mojienei. Pabora ¢ 3D- 2

MPUHTEPOM.
5.9.

du3nyecKue 1 XMMHUYeCKre CBOMCTBa miactuka st 3D-nipunrtepa. [ledars TpEXMEpHON MOACIH IIKOJIBI. 1
5.10.

Keiic 3.2: «A3meHeHHe cpeibl BOKPYT HIKOJIbI».
6.1. Pa6ora B [10 mns pyunoro TpéxmepHoro moaenupoanus — SketchUp nin aHaIOTHYHOM. 1
6.2. DKCIoOpTHpOBaHUE TPEXMEPHBIX (aitnoB. [IpoekTpoBaHue COOCTBEHHOU CIICHBI. 7
6.3. [Teuats Mmonenu Ha 3D-npuntepe. OdopmieHne TpEXMEPHON BEIIIECTBEHHON MOIEIH. 2
7 [ToaroToBka 3alUTHl IPOEKTA. 3
8 3aimmra npoeKToB. 2

3axmountenbHoe 3aHaTue. [logseaenne ntoros padotsl. [1nansl mo qopaboTke. 2
9

KEﬁCbI, BXoaaLime KpaTkoe copeprKkaHue

B Nporpammy
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Keiic 1. CoBpemeHHble
KapTbl, nau Kak onucatb
3emnto?

Keic 3HaKoMUT 0bydatowmxca ¢ pasHOBMAHOCTAMM AaHHbIX. Pellas 3aaa4y Kelica, obyJaroLmeca NpoxoaaT caeayolime
TEMaTUKM: KapTbl M OCHOBbI UX GOPMMUPOBAHUA; N3yYeHME YCNOBHbIX 3HAKOB M NPUHLMNOB UX OTOBPaXKeHUA Ha KapTe; CUCTeMbI
KOOPAMHAT M NPOEKLUMIA KapT, UX OCHOBHbIE XapPaKTEPUCTUKMN U BO3SMOMKHOCTU MPUMEHEHUA; MacLliTab 1 Ap. BCMoMoraTtesbHble
NHCTPYMEHTbI GOPMUPOBAHMA KapTbl.

Keic 2. TnobanbHoe
Nno3nunoHnpoBaHue «Hagm
cebs Ha 3eMHOM Luapey.

HecmoTps Ha TO, YTO HaBUraTOPbl U CMOPTUBHbIE TPEKEPbI CTA/IN HEOTLEMNEMOM YaCTbHO HALLEN KU3HM, Mano KTO 3HAeT
NPUHUMN UX paboTbl. Mpoiaa Keic, obydatowmeca yaHatoT npo NMTOHACC/GPS — npuHuunbl paboTbl, UCTOPUIO, COBPEMEHHbIE

CncTtembl, npumeHeHue. anIMeHeHVIe norrepos. Bmsyanmsau,vm TEKCTOBbIX AaHHbIX Ha KapTe. CospgaHue KapTbl MHTEHCUBHOCTM.

Ke#c 3.1. AspodoTocbémKa.
«[lna yero Ha camom pene
HY)KeH 6ecnUoTHbIN
NeTaTenbHbI annapaT?».

Ketic 3.2. UameHeHUe cpeapbl
BOKPYT LUKOJIbI.

O6bEMHDIN KeWc, KOTOPbIV NO3BOANUT 0OYHAOLLMMCA OCBOUTb MNOJIHYIO TEXHONOMMYECKYHO LLEMOYKY, UCMONb3yEMYHO
KOMMEPYECKMMM KOMMNAHMAMM. YCTPOMUCTBO U NPUHLMMbI PyHKUMOHMpPOoBaHMA BINJ1A, OcHoBbl $OTO- M BUAEOCHEMKN U
npuHuMnoB nepegaym nHpopmaumu ¢ BIMNJA, o6paboTka gaHHbIX ¢ BMA.

MpoaonskeHue Keica 3.1. Obyvatowmecs, UMes B CBOEM PaCnopANKEHUM 31eKTPOHHY0 3D-moAeb WKO/bl, NPOA0AKAOT
BHOCUTb U3MEHEHMA B MPOAYKT C Liesiblo bnaroyctpolictea paoHa. Obyyatowmeca Npoao iKatloT COBEPLUIEHCTBOBATb CBOM
HaBblk 3D-MoAennpoBaHNA, 3aBepLUIan NPOEKT.

4.2.4. MartepuanbHO-TEXHUYECKUE YCIOBHSI peanu3alliil OCHOBHOW 00pa3oBaTeNbHON mporpamMmbl (MO0 CYyTH, OOBETUHEHHE BCEX PECYPCOB,

MIPOIMCAaHHBIX B Keiicax)

Crrcok 000pyaoBaHMs

Ne n/n HaumeHoBaHue KpaTKune TexHU4YecKme XapaKTepucTuku Ea. usm. Kon-Bo

1 | KomnbloTepHblii Knacc UKT

1.1. M®VY (npuHTep, ckaHep, Konup) MuHMManbHble: dopmat A4, nasepHbiii, 4/6. L.
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1.2

HoyTbyK HacTaBHMKa C
npeaycTaHoOB/IEHHOW onepaLoHHON
cucTemomn, oGUCHbIM NPOTrPaMMHbIM
obecneyeHnem

HoyTbyk:

npousBoAMTeNbHOCTb Npoueccopa (no Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee 2000 eanHuL;

06BbEM ONepaTMBHON NaMATU: He meHee 4 T6;

06bém HakonuTtena SSD/eMMC: He meHee 128 I6;

MO ans npocmoTpa U PesakTUPOBAHMA TEKCTOBbIX A4OKYMEHTOB, 3/IEKTPOHHbIX
TabAuL, M NpeseHTaunin pacnpocTpaHéHHbIx popmaTos (.odt, ,txt, .rtf, .doc, .docx,
.ods, .xls, .xIsx, .odp, .ppt, .pptx).

wT.

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOM, 0PUCHBIM
nporpaMmmHbIM obecrneyeHnem

HoyTbyk:

He Huxe Intel Pentium N (unu Intel Celeron N), He Huxe 1600 My, 1920x1080,
4Gb RAM, 128Gb SSD;

NPON3BOANTENBHOCTb Npoueccopa: He meHee 2000 egnHUL,;

MO Ana NPoCcMoTpa U PeAaKTUPOBAHUA TEKCTOBbIX LOKYMEHTOB, 3/1EKTPOHHbIX
TabAuL, M NpeseHTaunii pacnpocTpaHéHHbIX popmaTos (.odt, ,txt, .rtf, .doc, .docx,
.ods, .xls, .xlsx, .odp, .ppt, .pptx).

wT.

10

1.4.

NHTepaKTmeH bl KOMMNAEKC

KonnyectBo ogHOBpeMEHHbIX KacaHnii— He meHee 20.

wT.

YpoK TexHonoruum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaosaHue (3D-npuHTEp)

MUWHMMaNbHbIE: wr.
"N npuHTepa: FDM;

matepuan: PLA;

pabounit cToN: C NOAOrPEBOM;

pabouasa o6nacTtb (XYZ): oT 180x180x180
MM;

CKOPOCTb NeyaTtu: He meHee 150 mm/cek;
MWHMMaNbHaA TONLWMHA CNoA: He Bonee
15 mMKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbI KOPNYC: HaAUuKe.

2.3.

Mnactnk ana 3D-npuHTEpa

TonuwmHa NNacTUKOBOM HUTKU: 1,75 mm; wr.
maTtepuan: PLA;
BeC KaTyLwKN: He meHee 750 rp.

15
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2.4,

NO gna 3D-mozennpoBaHmsa

O6nayHbiin uHcTpymeHT CAMP/ACYM,
OXBaTblBalOLWMI Becb npouecc paboTbl ¢
U34eNNAMU — OT MPOEKTMPOBAHUA A0
M3roTOBEHWA.

JononHutensHoe obopyaoBaHue

2.5.

LLinem BUPTYanbHOM peanbHOCTM

Ob6uwee paspelleHne He meHee 2160x1200
(1080x1200 pns KaxKAoro rnasa), yron
0630pa He meHee 110;

HasMune KOHTPONNepoB — 2 LuT.;
Ha/nyYne BHELWHNX AATYMKOB — 2 WT.;
pa3bém ANA NOAKAYEHUA HAYLIHUKOB:
Hanunuue;

BCTPOEHHAA Kamepa: Ha/iuuue.

KOMNNEKT

2.6.

LWtatne ana kpenneHma 6a3oBbix
CTaHUNI

KomnnekT 13 AByx WWTAaTUBOB.
COBMECTMMOCTb CO LJIEMOM BUPTYaIbHOM
peanbHocTH, n.2.3.1.

Komnaek

T

2.7.

Hoytbyk ¢ OC gns VR-wnema

KosimyectBo agep npoueccopa - He MeHee

4

TaKToBas YacToTa NPOLLeccopa - He MeHee

2500 MTry,

Buaeokaprta - He HMKe Nvidia GTX 1060, 6

6 BMAcoONamaATb

O6bem onepaTMBHOM NAMATHU - He MeHee 8
ro.

.
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2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYasIbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEXKMBAHMEM
NONOXEHUA Nosb3osaTesnen

TpeboBaHUA K cMCTEME BUPTYa/IbHOM
peanbHoCTK:

noaAepKa MOOU/bHbIX WAeMOoB
BMPTYa/ibHOM PeanbHOCTU NOA,
ynpasneHnem OC Android;

noAaAepyKa ynpasastoLLMX KOHTPOINEepoB
C BO3MOHOCTbO 6-KOOPANHATHOIO
OTCNIeXXMBAHMA NONOXKEHMA B
NPOCTPAHCTBE;

TEXHO/1I0rMA NOJIHOM KOMNEeHcaLUn nara
(anti-latency): n3o6parkeHne AOMKHO
BbIBOAUTLCA A8 TOYEK, B KOTOPbIX
OKaXXyTCA NIeBbI M NpaBblli rnasa
no/ib30BaTess Yepes BpemMs, KoTopoe
OOJIKHO NPOMTU C MOMEHTA Havana
onpeaeneHns MecTonoNOMKeHUSA r1a3
NoNb30BaTeNs O MOMEHTA OKOHYaHUsA
BblBOAA M306paXKeHuUs.;

naowWaab OTC/IEXKMBAHUA NONb30BATENEN
— He meHee 16 KB. m;

KOJIMYECTBO NO/Ib30BaTeNIel — He MeHee 3
yen.

TpeboBaHMA K cUCTEME OTC/IEKUBAHUA
NONOXKEHUA NoNb3oBaTenel (TPeKmHra):
TUMN CUCTEMBI OTC/IEKMBAHUSA: 6-
KOOPAMHATHaA CUCTEMA OTC/IEKMBAHUS;
06LWmni1 BEC O4HOIO YCTPOMCTBA TPEKMHIA
— He bonee 20T;

TEXHOIOTMA: ONTUKO-UHEPLNANbHbIN
TPEKMHT, aKTUBHbIE MAPKepbl,
paboTatoLme B MHGpPaKpacHOM
AnanasoHe;

yron o63opa onTMYecKom cuctembl — He
meHee 230 rpaaycos;

BPEMSA OTK/IMKA CUCTEMbI TPEKMHIa — He
6onee 2 mc;

pa3smeLlleHme CEHCOPOoB: Ha 0bbekTe

Komnn.
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OTCNENKMBAHUA;

CeHCopbl, UCnosb3yemble ANA
OTC/IeXXMBAHUA LIIEMOB BUPTYa/IbHOM
peanbHOCTU U ANA OTC/eXKMBaAHMUA
OBUKEHWUI PYK No/Ib30BaTeNel, AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMEHAEMbIMU;

pa3mMeLLeHME aKTUBHbIX MApKEPOB:
HanoNbLHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OO/IXKHbl MOHTMPOBATLCA Ha non, 6e3
HeobxoANMMOCTH
MOTO/I0YHOIO/HaCTEHHOIO MOHTaXa;
Ha/InuMe CEHCOPOB B COCTaBE eANHOrO
YCTPOMCTBA TPEKMHTA: aKCeNepoMeTp,
rMPOCKOMN, ONTUYECKUI CEHCOP;

YyacToTa OTC/NeXKMBAHUA MNONOKEHNA
nosnb3oBaTensa:

- akcenepometp: He meHee 2000
BbIGOPOK/C;

- rupockon: He meHee 2000 BbI6OPOK/c;
- ONTUYECKUI ceHCop: He meHee 60
BbI6OPOK/C;

NOrpeLIHOCTb OTCAEXKMBAHUA NONOXKEHMUA
Nno/ib30BaTeNA B NPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MWHUMaNbHOE KOZIMYECTBO
nosib3oBaTesiei, NoALepPKNUBAEMOE
CUCTEMOW TPEKUHra, He meHee 3 yen.

TpeboBaHUA K NOKa3aTeNAM XpaHeHMA,
TPAHCNOPTUPOBKM U HACTPOMKMU:

BPEMSA NOJIHOTO Pa3BEPTbIBAHMA U
HaCTPOMKKN cUCTEMbI 414 NAOLAAM
oTcnexkmeaHma 16 kB. M —He 6osee 90
MWH;

HeobxoaAMMOCTb KaMbpPOBKM B Npouecce
3KCNyaTauum — OTCYTCTBYET;
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TemnepaTypa XpaHeHuA: -30°C .. +50°C.

TpeboBaHuA K cnocobam ynpasaeHus
NHTEPaAKTUBHbIMW MOAENAMU:
noaAepKa 6-KoopANHATHOrO
OTCNEKMBAHUA NONOKEHUA YNPABAAOLWNX
YCTPOWCTB B MPOCTPaHCTBE.

TpeboBaHMA K NporpammHoOMy
obecneyeHuto:

noaAepKa CUCTEMON TPEKUHTa
onepaymoHHbIX cuctem: Windows,
Android;

npeAocTaB/ieHMe HEOTPAHUYEHHOM Mo
BPEMEHM UCMO/Ib30BAHMSA NPOCTOM
(HeMcknoUNTENbHOM) NMLEH3UM Ha
KOMMEpPYECKOoe MCMoAb30BaHMe
NnporpaMmHOro obecneyeHns cUCTembl
TPEKWHra Ha oguH wnem ¢ OC Android
(6eccpovHan nmueHsuna) — 3 wr.

O6wume TpeboBaHuA:

HannMuyme MoBUAbHbIX LWNEMOB
BMPTyanbHOM peanbHocTn Oculus Go uan
aHanor — 3 wWr.;

Ha/Mune KOMNAEeKTa NPOBOAOB U
3apAaHbIX ycTponcTB ansa becnepebomnHom
paboTbl.
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MO ans 06paboTKM M306paxKeHUn n
onpeaeneHuns Gopmeol, pasmepos,

2.9. NO/IOXKEHUA U UHBIX XapaKTepUCTUK
06bEKTOB Ha NJIOCKOCTM UM B
NpoCTPaHCTBeE.
doTtorpammeTpuyeckoe MO LT,
KomnaKTHbI KBagpoKonTep ¢
2.10. TpéxoceBbIM CTabnUAN3aToOpoOm, Kamepow
4K, MakCcMManbHOM AanbHOCTbIO Nepesayun
KsagpokonTtep Mavic Air He meHee 6 Km. LT,
KBaapoKonTep ¢ Kamepow, Bec He bosee
100 r B cbope c nponensiepom 1 Kamepoi;
2.11. ONTUYECKUI AaTYUK onpeseneHns
Nno3uLMN — HaNuune;
BO3MOHOCTb YA3a/EHHOIO
KesagpokonTtep DJI Tello NpPoOrpaMmMmMpoBaHMUA — HanU4mne. LT,
3 | MepguasoHa
3.1 | ®oToannapat c 06bEeKTUBOM Konunyectso appeKkTUBHbIX NMKCeNen — He T,
meHee 20 MAH.
3.2 | Bugeokamepa MnaHwert (ana obecneyeHmn T,
COBMECTMMOCTH C N 2.3.6) C NPUMEPHbIMM
XapaKTepUCTUKaMu:
AuaroHasib/paspelieHve: He meHee
2048x1536 nukceneis;
[AunaroHanb 3KpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee 32
I'b;
paspelweHne poToKamepbl: He meHee 8
Mn;
Bec: He bonee 510T;
BblCOTa: He 6bonee 250 mm.
3.3 | KapTta namatun gna 06bEM NamaTn — He meHee 64 6, Knacc wr.

¢doToannapaTa/BuaeoKamepsl

He HuxKe 10.

38



34 | Wratms MaKcumanbHan Harpyska: He bonee 5 Kr; .

MaKCMMa/ibHaA BbICOTA CbEMKU: HE MeHee
148 cm

4.2.5. VlndpopMannoHHO-METOJUYECKUE YCIOBHS peai3alliil OCHOBHOH 00pa3oBaTeNbHONW HMpPOrpaMMBI OCHOBHOTO OOLIEro 00pa3oBaHUS (CIIHCOK

BHEIIIHUX METOJI. MaTepHaioB) (CCHUIKH Ha JION. MaTepHUalibl — MPOIMKUCHIBAEM B KEHCax)

CHMCcOK HCTOYHUKOB JIUTCPATYPhI:

1.

Anmazos, 1.B. COOpHUK KOHTPOJBHBIX BOIPOCOB HO JUCHUIUIMHAM «Aspodororpadus», «A3pochbEMKa», «A3POKOCMUYECKHE METObI
créMok» / 1.B. Anmasos, A.E. AnteinoB, M.H. CeBactbsinoBa, A.®. Crenenko — M.: uzg. MUUI'AuK, 2006. — 35 c.

baesa, E.}O. OGmmue Bonpockl NpOeKTUPOBaHUS U COCTABICHUS KapT Ul CTYJIEHTOB clieruanbHocTH «Kaprorpadus u reounpopmaruka /
E.}O. baeea — M.: m3n. MUUT'AuK, 2014. — 48 c.

Makapenko, A.A. Y4yeOHoe nocoOue 1o KypcoBoMy MpOEKTHPOBaHUIO 1o Kypey «Oouiereorpapuyeckue kaptel» / A.A. Makapenko, B.C.
Mouceesa, A.JI. Ctenanuenko nmoj ooment pegakuueint Makapenako A.A. — M.: uzng. MUNT'AuK, 2014. — 55 c.

Bepemaka, T.B. Metoanueckoe mocodre mo UCroib30BaHUI0 TONOTPaUIECKUX KapT JJISl OLIEHKH SKOJIOTHIECKOTO COCTOSHUSI TEPPUTOPUH
/ T.B. Bepemaxka, Kauaes I''A. — M.: uzng. MUUT'AuK, 2013. — 65 c.

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

KocunoB, A.I'. Teopus u mnpaktuka nudppoBoi 00paboTkM un300pakeHUi. JIMCTAaHIIMOHHOE 30HIUPOBAHUE M TreorpapuyuecKue
uHpopMalMoHHbIe cucTeMbl. YueOHoe nocobue / A.I'. Kocunos, U.K. Jlypse nog pea. A.M.bepnsara — M.: uza. Hayunsiii mup, 2003. —
168 c.

PanuonokanmoHHble CCTEMBI BO3YIIHOW pa3Be/IKU, NeIIH(PpUpPOBaHUE paJHOIOKAIIMOHHBIX n300paxenuil / nox pea. lkonsHoro JILA. —
3. BBUA um. npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OcHoBBI KOCMHUYECKOTO MpUpoaoBenaeHus: yueOHuk ais By30B / FO.I1. Kuenko — M.: u3n. Kaptreonentp — I'eonesusaar,
1999. — 285 c.

WBanos, H.M. bammucTtuka n HaBUranus KOCMHUYECKHX amlaparoB: YUeOHMK Ui By30B — 2-€ u3[., nepepad. u nomn. / H.M.UBanos, JI.H.
JIsicenko — M.: u3n. poda, 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 «IKoyiorudaeckoe kaprorpadgupoBanuey (radoparopasie padbotsl) / T.B. Bepemiakosa,
N.E. Kyp6aroBa — M.: uzn. MUUT'AuK, 2012. — 29 c.

WBanoB, A.I'. Meroanueckue yKa3aHHsl 1O BBIMOJHEHHIO J1a0OpaTOpHBIX paboT mo mucuumuinHe «[ludposas kaprorpadwusy». s
CTYAICHTOB 3 Kypca 10 HampasieHuio noarotoBku «Kaprorpadus u reonndopmaruka» / A.I'. ianos, C.A. Kpsuios, I'.11. 3arpebun — M.:
n3n. MUUT'AuK, 2012. — 40 c.

WBanos, A.I'. Atiac kaprorpaguuecKkux MpOeKUui Ha KpymHble peruoHsl Poccuiickoit @enepanun: ydeOHo-HarmsaHoe uzganue / 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()OpMaLMOHHBIX TEXHOJIOTHI B IOTOJHUTEIFHOM LIKOJIBHOM 00Opa3oBaHuu. B cOopHHKe: DKOIOTHS.
Oxonomuka. Madopmaruka / A.1O. Bbeictpos, JI.C. JIyouun, C.C. I'py3nes, M.B. Anapees, [1.0. Jlpwira, ®@.B. Illkypos, FO.B. KomocoB —
PoctoB-na-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

ITopran 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. ['eokBanTYyM TynkuT. MeToaudeckuii

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