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AKTYaJIbHOCTB: CETOJHs IreOMH(pOPMALMOHHbIE TEXHOJOTHUHM CTAJId HEOThEMJIEMOH 4acThlO Halllel >KHU3HH, JII0OON COBPEMEHHBIN 4YelOBeK
MOJIb3yeTCS] HABUTALIMOHHBIMU CEpBUCAMM, TPWIOKEHUSIMH JUIi MOHUTOPHUHIA OOIIECTBEHHOTO TPAHCIOPTa W MHOTUMH JPYTUMH CEPBHCaMH,
CBSI3aHHBIMH C KapTaMH. OJTH TEXHOJOTMH HCIOJIB3YIOTCS B COBEPIICHHO DA3MYHBIX cdepax, HauYMHAsS OT pearupoBaHHS IMPH UYPE3BBIYAWHBIX
CUTyallMsAX W 3akaH4yMBas MapkeTuHrom. Kypc «I'eomHdopmMalmoHHbIe TEXHOIOIMMW» M03BOJIAET CHOPMUPOBATH Y OOYHAIOUIMXCS YCTOHUUBYIO CBSI3b
MEXJy MH(POPMALMOHHBIM U TEXHOJOTMUECKUM HAIPABICHUSIMHM HAa OCHOBE PEAJbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a’pooTOChEMKA,
KOCMHMYECKast ChEMKA, BEKTOPHbIE KapThl W JAp. OTO MO3BOJIUT OOYYAIOMIMMCS MOJYYUTh 3HAHUS TI0 HUCIOJIb30BAHUIO T'€OMH(DOPMAITMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHHBIX NJs MOHUMaHMWs W M3Y4YEHHS] OCHOB YCTPOWCTBAa OKPY’KAIOLIEro MHpa M HPUPOJHBIX SIBICHUH.
OOyuaromyecs cMOTyT peajln30BbIBaTh KOMaHHBIE MPOEKTHI B Cepe MCCIEN0BaHHUs OKPYXKAIOIIEro MUpPA, HayaTh MCIOJIb30BAaTh B IOBCEIHEBHON
KU3HU HaBUT'ALIMOHHBIE CEPBHUCHI, KOCMUUECKUE CHUMKH, 3JIEKTPOHHbIE KapThl, COOMPATh JaHHbIE 00 00BbEKTaX Ha MECTHOCTH, CO3/1aBaTh 3D-00beKThI

MECTHOCTH (KaK OTJIEbHBIE 3[aHMsI, TAK U IeJIbIe TOPO/a) 1 MHOTOE APYTOE.
Knaccudukanuss mporpaMmbl: TEXHUYECKAsI.

DYHKIUOHAJIbHOE NPeIHA3HAYEHHE TPOTrPAMMBI: IPOCKTHAS.

®opmMa OpraHu3alu: rpynnoBas.

AKTYaJIbHOCTb U OTJINYHNTEIbHbIE 0CO0EHHOCTH NMPOTrPaMMBbI

HoBuzna MporpaMMmsbl 3aKJIFOYACTCA B CO3JaHUN YHHKaHBHOﬁ O6p330BaTCHLHOﬁ CpCahbl, (bOpMI/IpyIOH_ICﬁ IMPOCKTHOC MBIIIJICHUC 06yqa101u1/1xc;1 3a CUET

TPAHCIIALUHU MPOEKTHOTO crioco0a IeATENIbHOCTH B paMKaX PEUIeHNs] KOHKPETHBIX MPOOJIEMHBIX CUTYalUH.

AKTyaJqbHOCTb IPOrpaMMbl O0YCJIOBJIEHA TE€M, YTO paboTa Haj 3ajladyaMu B paMKaX MPOEKTHOM JesTeIbHOCTH (JOPMUPYET HOBBIM THUI OTHOIIEHUS B
paMKax CHCTEMBI «IpHUpOJa — OOIIECTBO — YEJIOBEK — TEXHOJOTHH», ONPEACISIOMUNA 005S3aTeTbHOCTh JKOJIOTUYECKOH HOPMHUPOBKU NpHU
OpraHu3aIlK JIIO00H JEATENBHOCTH, YTO SBISIETCS IMEPBBIM IIAaroM K (HOPMHUPOBAHHIO IOKOJCHUS PAa3BUTHUS, SBISIOMIETOCS TPEHIOM Pa3BUTHS

COBPEMEHHOTO OOIIECTRA.



[IporpamMma mnpeamnonaraetT (opmupoBaHHe y OOydalOIIUXCS MPEICTABICHUNW O TEHICHIMSIX B Pa3BUTUM TexXHUYeCKoW cdepbl. HoBbIif TexHO-
NPOMBIIIJICHHBIM YK HE MOXET ObITh MOJOXKEH B (hopMaT oOIIecTBa pa3BUTHs TOJBKO HA OCHOBAHWU HOBU3HBI (PM3MUYECKUX MPHHLUIIOB, HOBBIX
TEXHUYECKUX PEHICHUH U KJIACTEPHBIX CXEM B3aUMOJICHCTBUS Ha IMOCTHHJYCTPUAIBHOM 3Talle Pa3BUTHS COLMYMa, a MJes pa3BUTHs 0OIEecTBa
HEMPEJIOKHO BKJIIOYAET B CeOS TEHIEHIIMI0O K OOPETCHHWIO COHAIMPAaBICHHOCTH AaHTPOIOTEHHBIX (PAKTOpOB, 3aKOHOB pa3BUTHS Ouochepsl u
KYJIBTYPHOTO Pa3BUTHSIL.

[Tenarornyeckast 11esecooOpa3HOCTh ATOM MPOTPaMMBbI 3aKITIOYAETCSl B TOM, YTO OHA SIBJISIETCS LIEJIOCTHOM M HENPEpHIBHOW B TEUEHHE BCETo Mpoliecca
00yueHHs U MO3BOJISIET 00yYaroIIeMycsl 1Iar 3a I1aroM pacKpblBaTh B c€0€ TBOPUECKHE BOSMOXHOCTU U CAMOPEAIN30BbIBATHCS B COBPEMEHHOM MHMPE.
B mporecce um3yueHHs OKpyKaroIero Mupa oOydaromuecs IodydaT JOMOJHHUTENbHOe oOpa3oBaHMe B oOiiacTh WH(OpPMATHKH, Teorpaduw,
MaTEeMaTHKU U PU3UKU.

OTnuuuTeNbHOW 0COOEHHOCTHIO JAHHOM MPOrpaMMBI OT YXKe CYIIECTBYIOUIMX 00pa30BaTEeIbHBIX MPOIPAaMM SIBIISIETCS €€ HApaBICHHOCTh Ha pa3BUTHE
00yJaromuxcs B MPOSKTHOH IeATeNbHOCTH coBpeMeHHbIME MeToqukamu TPU3 u SCRUM ¢ moMomisio COBpEMEHHBIX TEXHOJIOTHI 1 000py10BaHUSI.
Bospacrt o0yuarommxcs: 12-14 ner.

Cpoku peanusanuu nporpamMmsl: 68 4acos.
HanoJsHsiemocts rpynm: 15 yenoBek.
Pe:xum 3aHATHIA: 110 2 aKaJEeMHUYECKUX Yaca B HEJEIIO.
DopMbl 3aHATHIA:

- paboTa HaJ peleHueM KeHCOoB;

- 1abOPaTOPHO-NIPAKTUYECKUE PAOOTHI;

- JIEKIUY;

- MaCTCpP-KJIACCHI;



- 3aHATHUS-COPEBHOBAHUS;
- BKCKYPCHH;
- IPOEKTHBIE CECCHU.

METOIIBI, HCII0Jb3yE€MbI€ HA 3AHATUAX:

— npaxkTHueckue (yrnpaxHeHus, 3a]1a4n);

— cJIOBeCHbIe (pacckas, becea, MHCTPYKTaXK, YTEHHE CIIPAaBOYHON JIUTEPATYpPhI);

- HarJsIIHbIE (IEMOHCTpAIHsI MyJIbTUMEIUINHBIX IPEe3eHTalM, poTorpadun);

— poOJIeMHBIE (METOBI MPOOIEMHOTO U3JIOKEHHS) — 00yJaronuMcst Ja€TCsl 4acTh TOTOBOTO 3HAHUS,

— HBPUCTUYECKHUE (YACTHUHO-TIOMCKOBBIE) — O0yUYaIOUIUMCS MpeocTaBisieTcst 00Jblas BO3MOKHOCTb BHIOOpa BapUaHTOB;
— UCCIIEIOBATEIbCKIE — O00yYarOIIMECs] CaMU OTKPBIBAIOT M UCCIICAYIOT 3HAHUS;

— WJUTIOCTPaTUBHO-O00BSICHUTENLHBIE;

— PENpPOAYKTUBHBIE,

- KOHKPCTHBIC U a6CTpaKTHbIe, CHUHTC3 U aHAJIN3, CPABHCHUC, O606H.I€HI/IC, a6CTpaFI/IpOBaHI/Ie, KJIaCCI/I(i)I/IKaI_II/IH, CUCTEMAaTHU3aluid, T. €. MCTOABI
KaK MBICJIMTCIIBHBIC OIICpAluHU;

- HHAYKTUBHBIC, ICAYKTHUBHBIC.

1.1.1. llenu u 3aAa4u peajan3aluid OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
Iesn: BoBiieueHNE 00YJAIONTUXCS B IPOCKTHYIO JCSITEIILHOCTD, Pa3paboTka HAydYHO-HCCIEOBATEIHCKUX U MH)KCHEPHBIX MPOEKTOB.
3amaun:

obyuarowue:



. npuoOpeTeHue 1 yriyOieHne 3HaHUH OCHOB NPOEKTUPOBAHUS U YIPABICHUS IPOCKTAMU;

. 03HAKOMJICHHE C METOJaMH1 U pruéMaMu cOopa 1 aHanu3a HH(popMaImm;

. oOyueHre IPOBEJICHHUIO UCCIEI0BAHNMN, TIPE3CHTAIIMN U MEKITPEIMETHON MO3UITMOHHON KOMMYHUKAIINY;

. o0ydeHue paboTe Ha CHCIHATM3UPOBAHHOM O00OPYIOBAaHUH U B IPOrPAMMHBIX CpEIax;

° 3HAKOMCTBO C XapJA-KOMIICTCHIUAMU (I‘COI/IH(I)OpMaLII/IOHHBIMI/I), MO3BOJIAIOIIUMA  IPUMCHATH TCOPCTUYCCKUC 3HAHUA Ha IIPAKTHKES B

COOTBETCTBUH C COBPEMCHHBIM YPOBHEM PAa3BUTHUA TEXHOJIOTHA.

passusarowue:

. dbopMupoBaHUE UHTEPECa K OCHOBAM M300peTaTeNbCKOM NeATeIbHOCTH;

. pa3BUTHE TBOPUYECCKUX CITOCOOHOCTEH M KPEaTUBHOTO MBIIILICHUS;

. npuoOpeTeHue onpiTa ucrosb3oBanus TPU3 mpu dhopmupoBaHnn cOOCTBEHHBIX HJICH W PEIICHHUIA,

. dbopMHUpOBaHKME TOHUMAHUS MPSIMON U 0OPATHOM CBS3M MPOEKTA U CPEbl €ro peaau3allii, 3aJI0’)KEHUE OCHOB COLMATBLHON M 3KOJIOTHYECKOM
OTBETCTBEHHOCTH;

. pPa3BUTHE T€OMPOCTPAHCTBEHHOI'O MBIIICHHUS,

. pa3BuTHE COPT-KOMIETEHIINNA, HEOOXOJUMBIX JIJIsl YCIEIIHON paboThl BHE 3aBUCUMOCTH OT BbIOpaHHOU mpodeccuu.
gocnumamenbHule:

. dbopMupOBaHUE TPOESKTHOTO MUPOBO33PEHHSI U TBOPUECKOTO MBIILICHUS;

. (dhopMHUpOBaHHE MHUPOBO33PEHHSI TI0O KOMIUIEKCHOM OIEHKE OKPYKAIOIIEro MUpa, HAIIPABJICHHON Ha €ro MO3UTUBHOE H3MEHEHNE;



® BOCIIUTaHHUE COOCTBEHHOM MNO3ULUHN MO OTHOMICHUIO K ACATCIBHOCTH U YMCHHUC COIIOCTABJIATH e€ ¢ APYIrUMH MMO3ULUAMU B KOHCTPYKTUBHOM

JTIAJIOTE;
. BOCIIUTaHHE KYJIbTYPbl pa0OTHI B KOMAH/IE.

1.1.2.  TlpuHIUMBI ¥ TOAXOABI K ((OPMHUPOBAHHUIO 00Pa30BaTEIHHON IPOrPaMMbl OCHOBHOTO O0IIETO 00pa30BaHuUs
[Tporpamma peanusyeTcs:

- B HEIPEepPhIBHO-00pa30BaTENIbHOMN JESTEIbHOCTH, COBMECTHON JI€ATEIbHOCTH, OCYILECTBISEMON B X0JI€ PEKUMHBIX MOMEHTOB, IJe 00ydaroIuics

OCBaNBAcCT, 3aKPCILIACT U anpo61/1pyeT IMOJIYYCHHBIC YMCHUS,

- B CaMOCTOSTCIbLHOM JACATCIIBHOCTHU 06yqa}01111/1xc;1, rac 06y‘I&IOIIIHfICSI MOXET BBI6paTI) ACATCIIBHOCTb IO HMHTEpPECaM, BSaHMOIIeﬁCTBOBaTb (¢{0)

CBEPCTHUKAMH Ha PaBHOMPABHBIX MO3UIUAX, pelIaTh TPOOIEMHBIC CUTYAITUH U JP.;
- BO B3aUMOJENCTBUU C CEMbSIMH JIETEM.

[IporpaMmMa MOKeT KOPPEKTUPOBATHCS B CBSA3H C U3MEHEHUSIMU:

- HOPMAaTHUBHO-TIPABOBOM 0a3bl IOMIKOJIHLHOTO 00pa30BaHUS;

- BUJIOBOM CTPYKTYpHI TPYIII;

- 00pa30BaTEIHHOTO 3aMPOCa POAUTEIICH.

[Tonxoel K GOPMUPOBAHUIO IPOTPAMMBI:

- JIuunocTHO-OopueHTHpOBaHHBIA. Opranuzanus 00pa30BaTENILHOTO MpoIecca ¢ YUETOM TIaBHOTO KpUTepHs 3PPEKTUBHOCTH 00YYaroIIEerocss — €ro
JUYHOCTH. MeXaHW3M — CO3JJaHHe YCIOBUU M pPa3BUTHs JUYHOCTH Ha OCHOBE HU3YUEHHUs CIOCOOHOCTEH oO0ydaromierocsi, €ro HWHTEPECOB,

CKJIOHHOCTEH.



- I[CHTGHBHOCTHbIﬁ. OpFaHI/BaHI/IH JACATCIIBHOCTHU B O6IJ_I6M KOHTCKCTC 06p330BaTeHLHOFO mnpormnecca.
- HGHHOCTHBIfI. OpraHmauns{ Pa3BUTHA U BOCIIMTAHUS Ha OCHOBC 06HIG‘~I€J'IOBG‘~IGCKI/IX HGHHOCTefI, a TaKKC 3TUYCCKUX, HPABCTBCHHBIX U T. 1.
- KoMIIe TeHTHOCTHBII. (DopMI/IPOBaHI/IC TOTOBHOCTH 06yqa101u14xc;1 CaMOCTOATCIIbHO HeﬁCTBOBaTB B XOJI€ PCUICHHUA aKTyaJIbHbIX 3a/1a4.

- CucreMHbI. MeTo1010THYeCcKOe HaIllpaBJIeHNE, B OCHOBE KOTOPOT'O JIEKUT PacCMOTPEHUE 00YJaronIerocsi Kak eJOCTHOIO MHOKECTBA JIEMEHTOB U3

OTHOILICHUN U pa3IMYHBIX CBA3EH MEXy HUMH.
- Quanornyeckuii. Opranusaiys npoiecca ¢ y4éToM MpUHILIKIIA UATIOTa, CYObEeKT-CyObEKTHBIX OTHOIICHUH.

- HpO6H€MHBII>i. (DopMI/IPOBaHI/IC IporpamMmsIl € MO3UIUI KOMIJIEKCHOI'O U MOAYJBHOT'O MPEACTABICHUA et CTPYKTYPBI KaK CUCTEMBbI IMOAIIPOrpaMM I10

00pa3oBaTebHBIM O0JIACTSIM U AETCKUM BUJIaM JICATEIIEHOCTH, CITIOCOOCTBYIOIIUM II€JIEBBIM OPHUEHTHPAM Pa3BUTHSL.
- Kyneryposnoruueckuil. Opranusanus nporecca ¢ yuéToM NOTEHIHaNa KyJIbTypocooOpa3HOTro coJiepKaHus JOIUIKOIbHOTO 00pa30BaHuUs.

1.2. I[lnanupyemble pe3ynbTaTbl OCBOEHHUS OO0yYarolIMMHCS OCHOBHOM 00pa30BaTeIbHOW HpOrpaMMbl OCHOBHOIO OOIIEro o0pa3oBaHuUs

(00s13aTeIIBHO TIPOBEPHUTH PA30MECHHE 0 IUYHOCTHBIM, IPEIMETHBIM H T. 11.)
1.2.1. OOume mMoNI0XKEHU

[Tporpamma maét 0OydaroUMMCcs BO3MOKHOCTh IOTPY3UTHCS BO BCE MHOT00Opa3ue MpOCTPAHCTBEHHBIX (T€OMH(GOPMALMOHHBIX) TEXHOJIOTHH.
[TporpamMma 3HAKOMUT OOYYAIOIIUXCSI ¢ TECOMH(POPMALIMOHHBIMUA CHCTEMAaMU U C Pa3IMYHBIMHU BUAAMHU I€OJAHHBIX, TO3BOJISIECT MOTYYUTh O0a30BbIE
KOMIETEHIIMU 10 cOOpYy JaHHBIX M OCBOMTH IE€PBUYHBIE HAaBBIKM pPabOThl C JaHHBIMU. [loylyueHHblE KOMIIETEHIMH M 3HAHUS IO3BOJISAT
o0yJaromuMcsl IPUMEHUTh UX IMOYTH B JIIOOOM HANpaBJIEHMM COBPEMEHHOIO pbiHKa. OCBOMB Iporpammy, OOydarolIuecs CMOTYT BbIOpaThb

Han0oJiee MHTEPECHYIO AJIsl HUX TEXHOJIOTHYECKYIO HAalpaBJIEHHOCTh, KOTOPO OHU OyayT 00y4yaThbcs B paMKax yriayOJIEHHOTO MOIYJIS.



HporpaMMa 3aTparuBacT TaKUEC TEMbI, KaK: «OCHOBBEI pa6OTBI C IIPOCTPAHCTBCHHBIMU JTaHHBIMU, ((OpI/ICHTI/IPOBaHI/Ie Ha MCCTHOCTH», «OCHOBBI

dororpadpuny, «CamocToATENbHBINA cOOp MaHHBIX», «3D-MoenUpOBaHNE MECTHOCTU U OOBEKTOB MECTHOCTHY, «I €OMH(POPMALIMOHHBIE CHCTEMBI

(TUC)», «Buzyanuzauus u npeacTaBIeHUE pe3yJbTaTOBY.

B ocHoBe pazpaGoTranHON nporpamMmsl JKUT MeToauyeckuii MHCTpyMeHTapuid ¢enepaibHoro Terotopa beicrpoBa Antona KOpbeBuua «Cetb

JETCKUX TexHonapkos “KBanTopuyM”. BBOAHBIN MOIYIIbY.

[TporpamMma opueHTHpOBaHa HA JOTIOJHUTEIbHOE 00pa30oBaHKe 00YyJarOIIMUXCs MKOJIBLHOTO BO3pacTa 7 Kiacca.
MakcumanbHOE KOJIMYECTBO O0yJarOIIMXCsl B Tpymne — 15 denoBexk.

1.2.2. CrpyKTypa IIIaHUpYEMBIX PE3yJIbTaTOB

[ImanvpyemMble pe3ysbTaThl OMUPAIOTCS HA BEAYIIHWE ILEJIEBbIE YCTAHOBKH, OTPA)KAOIIME OCHOBHOW, CYIIHOCTHBIM BKJIAQJ KaXXIO0H H3y4aemMoil

MporpaMmebl B pa3BUTUC JIMYHOCTH, o6yqa}0mnxc51, HX CIIOCOOHOCTEM.

B cTpykType miiaHupyeMbIX pe3yJabTaTOB BBIACISIOTCS CIEAYIOIIUE TPYIIIbL:

1. JImyHOCTHEIE PE3yIbTaTbl OCBOCHUA OCHOBHOMH O6pa3OBaTCHLHOﬁ nporpamMmsbl IpCACTABJICHBI B COOTBCTCTBUHU C rpynnoﬁ JIMYHOCTHBIX

pE3yJIbTaTOB.

2. MeTaHpeI{MCTHHe PE3YJIbTAaThl OCBOCHUA OCHOBHOM O6paSOBaT€HBHOﬁ nporpamMmbl MPECACTABJIICHBI B COOTBCTCTBUHM C IOATIpYyIIIaMH

YHHUBEPCAJIBHBIX YUYEOHBIX JIEHCTBHMA.

3. IlpeamerHble pe3ynbTaTbl OCBOEHUS OCHOBHOI 0Opa30BaTeIbHOW MPOTrpaMMbI IPEICTABICHbI B COOTBETCTBUU C TPYIINaMU PE3yJIbTaTOB

y4eOHOTO0 MpeaMeTa.

1.2.3. JIn4HOCTHBIE PE3YyIbTATHI



IIpoepammmusie mpebosanus K ypoGHIo 60CRUMAHHOCIU (TUYHOCIHbLE PE3YIbINambl):

— c(hopMUPOBAHHOCTh BHYTPEHHEH MO3ZHUIIMKM O0YYarOIIETOCs, YMOIIMOHATLHO-TIONIOKHUTEIIBHOE OTHOIIIEHHE 00YJaromerocs K MIKoJIe, OpUeHTAIUs Ha

IIO3HAHHWEC HOBOI'O,
— OpUCHTAlIUA HA O6p33€11 MOBCACHUA «XOPOLICT0 YUYCHUKA)

— C(i)OpMI/IpOBaHHOCTL CaMOOLICHKH, BKJIFO4Yas OCO3HAHUC CBOUX BO3MOXKHOCTEH B YUYCHUH, CIIOCOOHOCTH AACKBATHO CYIHUTH O NPHYNHAX CBOCTO

ycrexa/Heycrnexa B YYeHHH, YMEHHE BUIETh CBOM IOCTOMHCTBA M HEJIOCTATKU, YBaXKaTh CEOS U BEPUTH B YCIIEX;
— c(OpMUPOBAHHOCTh MOTHBAIMH K YU€OHOI 1eATeIbHOCTH;

— 3HaHHME MOpPAJIBHBIX HOPM M C(HOPMHUPOBAHHOCTH MOPAIBbHO-3TUYECKUX CYXKACHUH, CIIOCOOHOCTh K PELIEHUI0 MOPAJIBHBIX MPOOJIEM Ha OCHOBE
KOOpAMHALIMM PA3JIMYHBIX TOYEK 3PEHUs, CIOCOOHOCTh K OILEHKE CBOMX IIOCTYNKOB W JEHCTBUIM JApyrux JIOJAeH C TOYKU 3pEHHS

coOI0ICHUSI/HapyILIEHUSI MOPATbHONH HOPMBIL.

IIpoepammmuvie mpebosanus K yposHIO pa3eumusl:

— c(OpPMUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHHUE BUJIETh 00BbEM B IJIOCKHUX MPEIMETAX;
— ymMeHue o0pabaTeIBaTh M CUCTEMATH3UPOBAThH OOJIBIIIOE KOJTUIECTBO HH(POPMAIIHH,

— cOpMUPOBAHHOCTH KPEATUBHOTO MBIIIICHUS, TOHUMAaHUE MPUHITUIIOB CO3JIaHMs HOBOTO MPOIYKTA;
— c(OpMUPOBAHHOCTh YCUIYUBOCTH, MHOT033Ja4HOCTH;

- C(l)OpMI/IpOBaHHOCTI) CaMOCTOATCIIBHOI'O MOJAX0Aa K BBIMMOJIHCHUIO PA3JIMYHBIX 3a/1a4, YMCHHUC pa60TaTI) B KOMaH/JIC, YMCHUC IMPABUJIBHO ACJICTUPOBATDH

3a/1a4H.

1.2.4. MetamnpeMeTHbIE PE3YIbTaTh



['eorpadus
BEITyCKHUK HayquTCS:

. BBIOMpPATh MCTOYHHMKU Treorpaduyeckoil mHpopmauuu (Kaprorpaduyeckue, CTaTUCTUYECKHUE, TEKCTOBbIE, BHICO- U (HOTOM300paKeHMS,

KOMITBIOTCPHBIC 0asbl IIaHHI)IX), AZICKBATHBIC PCIIACMBIM 3a/lavdaMm;

. OPUEHTUPOBATbCS B MCTOYHMKAaX reorpaduueckoil uHpopmauuu (kaprorpaduyeckue, CTaTUCTUYECKHE, TEKCTOBbIE, BHUAEO- U
¢doronzobpakeHus, KOMIbIOTEPHbIE 0a3bl TaHHBIX): HAXOAUTh U U3BJIEKaTh HEOOXOIUMYIO HHPOPMALINIO; ONPEACTATh U CPAaBHUBATH KAYECTBEHHBIC U
KOJINYECTBEHHBIC ITOKA3aTeNM, XapakTepU3yIoIIue reorpapuueckue OOBEKTHI, IMPOLECCHl M SBICHUS, WX TIOJOXKEHHWE B MPOCTPAHCTBE TI0
reorpa)MuecKuM KapTaM pa3HOrO COJEPXKAHUSA U JPYT'MM HMCTOYHHMKAM; BBISBIIATh HEAOCTAOLIYIO, B3aUMOAONOIHSIONIYIO W/WIN NPOTUBOPEUUBYIO

reorpaq)quCKy}o I/IH(I)OpMaI_II/IIO, MMPEACTABJIICHHYO B OJHOM HJIM HECKOJIBKUX UCTOYHUKAX,

. NPEJCTaBISITh B pa3iauuHbIX (opmax (B BHUIE KapTbl, TaONMIbI, rpaduka, reorpapuueckoro OmucaHus) reorpaduyeckyro HHQOpMaIUIO,

HCO6XOI[I/IMYIO JJIs1 pCHICHUA y‘IC6HBIX " IPAKTUKO-OPUCHTHPOBAHHBIX 3aJa4.

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYHUTBCA:

. MOJIETIMPOBATh reorpapuueckre 0ObEKThI U SIBICHUS;
. MPUBOANTH MPUMEPHI MPAKTUIECKOTO UCIOJIb30BAHUS reorpad)nueCKUX 3HAHUM B Pa3IMUHBIX 00JIACTAX JAEATEIHLHOCTH.
Marematuka

CTaTucTUKa U TEOPHUSI BEPOATHOCTEMN
BBIITyCKHUK HAy4UTCS:

® npeaACTaBJIATb JaHHBIC B BUAC Ta6J'II/II_I, auarpamm;

10



. YUTaTh UH(OPMALIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIbI, IUATPAMMBI.
B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB BBIITYCKHUK CMOXKET:

M H3BJICKATb, HHTCPIIPETUPOBATL U Hp606pa3OBLIBaTB I/IH(I)OpMaI_II/IIO, MNpEaACTaBJICHHYIO B Ta6m/1uax W Ha JUuarpaMmax, OTpaxxarouryro CBOICTBa U

XapaKTEPUCTUKU PEaJbHBIX MPOLIECCOB U SIBJICHUM.
Harnsinas reomeTtpust

['eomeTpuyeckue Gurypol

BbInycKHUK Hay4uTCA:

. ONepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMU: (Urypa, TOUKA, OTPE30K, HpsAMas, Jyd, JIOMaHas, yroyl, MHOTOYIOJIbHUK, TPEYTOJbHUK M
YeThIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJpaT, OKPY>KHOCTb U KpYT, MIPSIMOYTOJIbHBIN Napanienenunes, Ky0, map. M300paxars usydaemble GUrypsl

OT PYKH U C IOMOILBIO JINHEUKHU U LIUPKYJIS.
B moBcenHeBHOM KU3HU M MIPU U3YYCHUU APYTHX MPEAMETOB BBIITYCKHUK CMOYKET:
. pelaTh NPakTUUECKHE 33/1a4M ¢ IPUMEHEHNEM IPOCTENIINX CBONUCTB (UTYD.
W3mepeHust v BBIYUCTICHUS
BrinmyckHuk Hayuures:
. BBITIOJIHSTh U3MEPEHUE JJIUH, PACCTOSIHUM, BEJIMUMH YIII0B C TOMOIIBIO HHCTPYMEHTOB JJI1 U3MEPEHUI IJIMH U YTIJIOB.
duznka

BBIITyCKHUK HAay4UTCS:
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. co0uro1aTh MpaBuiia 6€30MacHOCTH U OXPaHbl TPya Ipu paboTe ¢ yd4eOHBIM U JAOOPAaTOPHBIM 000PYI0BaHUEM;

. MOHUMATh NPUHLUIBI JEHCTBUS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS UX O€30IaCHOI0 HCIOJIb30BAaHUS B IOBCEAHEBHOMN
JKU3HY;
. UCTIONIb30BaTh TMPU BBHIMOJIHEHUH YYEOHBIX 337a4 HAYYHO-TIOMYJSAPHYIO JIUTEpaTypy O (PU3MUECKUX SIBICHHSX, CIPABOYHBIE MaTepHAaIIbI,

pecypchl HHTEpHETA.
HNudopmaruka

BeimmyckHUK HayquTCs:

. pa3nn4ath BUABI HHQOPMAIHH 10 crioco0am €€ BOCTIPUATHS YeJIOBEKOM M MO crioco0am e€ peCTaBICHUs] Ha MaTepHATbHBIX HOCUTEIISX;

. HPUBOIUTH NPUMEPBI HH(POPMAITMOHHBIX MPOLIECCOB (IIPOLIECCOB, CBS3aHHBIX ¢ XpaHEHHEM, IPeoOpa30BaHUEM U Nepeadyeil JaHHbIX) B KUBOM

IIPUPOJIE U TEXHUKE;

® KJ'IaCCI/I(bI/II_[I/IPOBaTB CpeacTBa HUKT B COOTBETCTBHUH C KpYroM BBIIIOJHACMBIX 3a1a4.

MaremaTnueckue OCHOBbI HH(POPMATUKU
BBIITyCKHHK ITOJIyYUT BO3MOKHOCTb:

. MMO3HAKOMUTBCS C NMPUMEPAMH MATEMATUUYECKUX MOJEIEH U MCIIOJIb30BAHUEM KOMIIBIOTEPOB IPU MX AHAJMU3E; IOHATh CXOACTBA M Pa3JIMUUs
MEXJy MaTeMaTHYECKOW MOJeNbl0 OOBEKTa W €ro HATYypHOW MOJENbI0, MEXAY MaTeMaTHYeCKOH MOJETbl0 OOBEKTa/SIBICHUS U CIOBECHBIM

OITMCaHHUEM.

Hcnonb3oBanue MMpOorpaMMHBIX CUCTEM U CCPBUCOB
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BeInmyckHUK HayduTCs:

. KJIaCCU(PUIIMPOBATh (ailyibl 10 TUILY U UHBIM IapaMeTpaM;
. BBINOJIHATH OCHOBHBIE OIepanuu ¢ ¢ainamu (co3aaBaTh, COXPaHITh, PEIAKTUPOBATh, YAAIATh, apXUBUPOBATh, «PACHAKOBHIBATH» apXUBHBIE
(aiinbn).

BHHYCKHI/IK OBJIACCT (KaK pe3yibTaT NPUMCHCHUS MPOrpaMMHBIX CHUCTEM U HHTCPHCT-CCPBUCOB B HAHHOM KYpPCC U BO BCEM 06paSOBaTCJ'ILHOM

npoiiecce):

® HaBbIKaMH pa6OTI>I C KOMIIBIOTCPOM; 3HAHHUAMH, YMCHUAMU W HaBbIKaMH, JOCTATOUYHBIMU JIA pa6OTBI C Pa3JIMYHbIMU BUJAMHU IIPOIrpaMMHBIX
CUCTCM U HHTCPHCT-CCPBUCOB ((paﬁHOBbIe MCHCIIKCPBI, TCKCTOBBIC PCAAKTOPLI, 3JICKTPOHHLIC Ta6J'II/ILU:>I, 6pay3epbl, IMOUCKOBBIC CUCTEMBbI, CJIOBAPHU,

AJICKTPOHHBIE SHIIUKIIOICINHN ); YMEHHUEM OIMMHCHIBATh PA0OTy ITUX CUCTEM M CEPBUCOB C UCIIOJIL30BAHUEM COOTBETCTBYIOIICH TEPMUHOJIOTHU;
. pa3IuuHBIMHU (POpMaMHU MPEACTABICHUS NaHHBIX (TaOIHIIbI, TUAarpaMMBbl, TpadUKH U T. 11.);
. MO3HAKOMHUTCS C TIPOTPAMMHBIME CPEICTBAMH TSI PaOOTHI C ayAMOBH3yaTbHBIMU JAHHBIMH M COOTBETCTBYIOIIMM ITOHSATHIHBIM aIlliapaToM.

BbIyCKHHUK MOTY4UT BO3MOKHOCTD (B JaHHOM Kypce U MHOM y4eOHOM eATeIbHOCTH):

. MIPAKTHKOBATHCS B UCTIOJIH30BAHUN OCHOBHBIX BHJIOB MPUKIIAJHOTO MTPOrPAMMHOTO 00ecrieueHUs (PeIaKTOPhl TEKCTOB, SJICKTPOHHBIC TAOJIHIIBI,
Opay3epsl u 1Ip.);

. MO3HAKOMHUTHCS ¢ MTPUMEPAMU UCTIOIH30BaHHS MATEMAaTHICCKOTO MOICITUPOBAHHUS B COBPEMEHHOM MHPE;

. MO3HAKOMHTHCS C TIOCTAHOBKOW BOIPOCA O TOM, HACKOJIBKO JOCTOBEpHA MOJTy4YeHHAs] MHPOpMAIMs, MOAKPEIICHa JIM OHA JI0KA3aTelbCTBAMHU

NOJJIMHHOCTHU (HpI/IMepI HaJIN4ue BJIGKTpOHHOfI HO[[HI/ICI/I); IMO3HAKOMHUTHCA C BO3MOXHBIMU IMOAXOAAaMHU K OLCHKE OOCTOBCPHOCTU I/IH(I)OpMaL[I/II/I

(mpumep: cpaBHEHHE TaHHBIX U3 Pa3HbIX HCTOUHUKOB);
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. MO3HAKOMUTHCS ¢ mpuMepamu ucnoiab3oanus KT B coBpeMeHHOM Mupe;

. MOJIYYHUTh TPEJICTABIICHUS O POOOTH3UPOBAHHBIX YCTPOMCTBAX M MX HMCIIOJIH30BAHUU Ha MTPOU3BOCTBE U B HAYUHBIX HCCIICIOBAHUSX.
TexHonorus

PesynbTathl, 3asBiIeHHBIE 00pa30BaTEILHON MporpaMMoit « TeXHOIOTHs» TI0 OJI0KaM COIepKaHUS

dopMupoBaHUE TEXHOJIOTUICCKOW KYIBTYPHI U IPOEKTHO-TEXHOJIOTHYECKOTO MBIIUICHUS 00YJarOIIUXCS

BbIyCKHUK Hay4YHUTCS:

. CJIEZIOBAaTh TEXHOJIOTHH, B TOM YHCJIE B MIPOIECCE M3TOTOBJICHUS CYObEKTHBHO HOBOTO MPOJTYKTA;
. OLICHUBATH YCJIOBHS IIPUMEHUMOCTH TEXHOJIOTMH, B TOM YHUCJIE C ITO3ULIMM DKOJIOTMYECKON 3aIMILEHHOCTH;
. MPOrHO3UPOBATh IO  HW3BECTHOM  TEXHOJOTMM  BBIXOABI  (XapakTePUCTUKM  MPOAYKTa) B  3aBUCUMOCTH  OT  HM3MEHEHHUS

BXO,Z[OB/H&pﬁMCTpOB/pCCYpCOB, MMPOBCPATL IPOTrHO3bI OIBITHO-3KCIICPUMCHTAJIbHBIM HYTéM, B TOM YHCJIC CAMOCTOATCIIBHO INNIAHUPYA TAKOTO poaa

9KCIICPUMCHTHI,

. B 3aBUCHUMOCTH OT CUTYyalldd ONTUMHU3UPOBATh 0a30BbIe TEXHOJIOTMU (3aTPATHOCTh — KayecTBO), MPOBOAUTH aHAIU3 abTEPHATHBHBIX
PECYPCOB, COCAMHSTH B €IUHBIA TJIAaH HECKOJBKO TEXHOJOTUH 0e3 MX BUAOM3MEHEHHUsS IJIS MOJIyYeHHUS CIOKHOCOCTAaBHOTO MaTepUaIbHOTO WIIU

UH(POPMALIMOHHOTO MPOIYKTA;

: IIPOBOJUTH OLEHKY U UCIBITAHUE IIOJYYEHHOIO IIPOIYKTa;
. MPOBOJUTH aHAJIN3 MOTPEOHOCTEH B TEX WIJIM MHBIX MaTePHAIbHBIX WM HHPOPMALMOHHBIX MPOIYKTaX;
. OIKCBIBATH TEXHOJIOIMYECKOE PELICHUE C TOMOILBIO TEKCTA, PUCYHKOB, Ipauueckoro n300paxeHus;
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. aQHaJIN3UPOBATh BO3MOYKHBIC TEXHOJIOTMYECKUE PEILICHMS, ONIPEACIIATh UX JOCTOMHCTBA U HEJOCTATKU B KOHTEKCTE 3aJaHHOM CUTYallUH;
. IIPOBOAMTD U aHAJIM3UPOBATh Pa3pabOTKy W/WIN peaTnu3aluio MPUKIAJHBIX IPOEKTOB, IPEANOIaralonuX:

M OMNPCACIICHUC XAapPaKTCPUCTHUK U pa3pa60TI<y MaTCprUAJIbHOTO TMPOAYKTa, BKIIHOHAsA €ro MOJACIHNPOBAHUC B HH(I)OpMaHHOHHOﬁ cpeae

(KOHCTPYKTOpE), BCTpauBaHUE CO3aHHOTO WH(OPMAIIMOHHOTO MPOIYKTa B 33JaHHYIO0 000JIOUKY,
. U3rOTOBJICHHE UH(POPMALIMOHHOTO MPOAYKTA 10 3alaHHOMY aJIrOPUTMY B 3a/laHHON 000JI0YKe;
. IIPOBOAMTD U aHAJIM3UPOBATh Pa3pabOTKy W/WIK PeaTnu3alUIo TEXHOJIOIMUECKUX POEKTOB, PEANOIaraloniux:

— OIITUMU3AIIHUIO 3aJaHHOI'O crocoba (TGXHOJ'IOTI/II/I) MOJIy4CHUA Tpe6yI01uer 0Cs MAaTCpUaJIbHOIO TIPOAYKTA (HOCJ]C €ro0 MNpPUMCHCHUSA B

CcOOCTBEHHOM MPaKTHKE),

- pa3paboTKy (KOMOMHHMpOBaHME, H3MEHEHHE IlapaMeTpoB M TpeOoBaHMI K pecypcaMm) TEXHOJOTHH IMOJyYeHHs MaTepuaibHOTO U

MH(POPMALMOHHOTO MPOAYKTA C 3aJaHHBIMH CBOMCTBAMU;
: IPOBOJUTH U aHAJIM3UPOBATh Pa3pabOTKy W/WIIK PEATU3ALHUIO IPOSKTOB, IPEANOJIAratoIHX:

— TUIaHUpOBaHKe (pa3paboTKy) MaTEepUAILHOTO MPOAYKTa B COOTBETCTBHUU C 3a/layeld COOCTBEHHOW JESITENbHOCTH (BKJIIOUYAsi MOJCTUPOBAHHUE U

pa3pabOTKy TOKYMEHTAIIUHN),

- TuIaHupoBaHue (pa3paboTKy) MaTepHaIbHOTO MPOAYKTAa Ha OCHOBE CAMOCTOSATENBHO TPOBEIEHHBIX HCCIEIOBAHUN MOTPEOUTENbCKUX

UHTEPECOB.
BBINyCKHUK MOTYYUT BO3MOXKHOCTD HAYYUThCS:

. BBISBJIATH U (DOPMYIHPOBATh MPOoOIeMy, TPEOYIOIIYI0 TEXHOJIOTHYECKOTO PEIICHNUS;
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® MO,Z[I/I(I)I/II_II/IPOBaTL UMeromuecsa IMpoOAYKTbI B COOTBETCTBUHU C CHTyaHHeﬁ/SaKa3OM/HOTpe6HOCTBIO/3aHaqeﬁ JACATCIIBHOCTH U B

COOTBETCTBHUH C UX XapaKTEPUCTUKAMU pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0Aa30BOM TEXHOJIOTHH;

® TEXHOJIOTU3UPOBATh CBOH OIIBIT, IPCACTABIATE HA OCHOBC PETPOCIICKTHUBHOI'O aHalIn3a 1 YHI/I(l)I/IKaI_II/II/I JACATCIIBHOCTH OITMCAaHUEC B BHUC

MHCTPYKLMU WIA TEXHOJIOTMYECKON KapThl.
1.2.5. IlpenmeTHBIEe pe3ynbTaThl

IIpoepammmuvie mpebosanus K 3HAHUAM (Pe3yIbmamsl Meopemuieckoli NOO20MOBKU).

. npaBuiia 6€30MacHoi pabOThI € AIEKTPOHHO-BBIYUCIUTEIBHBIMU MAIlIMHAMU U CPEACTBAMH sl cOOpa MPOCTPAHCTBEHHBIX JTaHHBIX;
. OCHOBHBIE BUJIBI IPOCTPAHCTBCHHBIX JTAHHBIX;

. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(DOPMAIIMOHHBIX CEPBHUCOB;

. po(hecCHOHATLHOE MTPOrPaMMHOE OOecTIeueHUE Il 00paOOTKH MPOCTPAHCTBCHHBIX JTAHHBIX;

. OCHOBBI U TIPUHIIHIIBI 23POCHEMKH;

. OCHOBBI U TIPUHITUIIBI pa0OTHI TJIOOATBHBIX HABUTAITMOHHBIX CITyTHUKOBBIX cucteM (THCC);

. MIPEJICTABICHUE U BU3YAIM3AIIHSI POCTPAHCTBEHHBIX JTAHHBIX JIJISI HEPO(PECCHOHAIBHBIX MOJI30BATENICH;
. npuHIMIBl 3D-MonenupoBaHus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpahUIeCKUX CEPBUCOB;

. MPEJICTABICHUE U BU3YAIU3AIIHsI IPOCTPAHCTBEHHBIX JAHHBIX JIJIs1 HEMPO(ECCHOHAIBHBIX MOJIb30BaTENCH;
. nemudpupoBaHrne KOCMUYECKUX N300pakeHU;
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17

. OCHOBBI KapTorpaduu.

IIpoecpammmubie mpebo8anus K yMEHUAM U HABLIKAM (De3y1bmambsl NPaKmu4eckol N0020MmoseKu,):

. CaMOCTOSITENILHO PeIaTh MOCTABICHHYIO 3a/1a4y, aHAIM3UPYS U MOA0Mpasi MaTepHUalbl U CPEICTBA IS €€ PEIICHHS,

. CO3/1aBaTh U PACCUUTHIBATH MOJIETHBIN TUTAH JUISl OECIIMIIOTHOTO JIETATEIBHOTO amnmapara;

. 00pabaThIBaTh a9pOCHEMKY M TOJIYYaTh TOYHBIC OPTO(OTOIUIAHBI U ABTOMATU3UPOBAHHBIE TPEXMEPHBIE MOJICII MECTHOCTH;
. MOJIeTTPOBaTh 3D-00BEKTHI;

. 3alUIIaTh COOCTBEHHBIC MPOCKTHI;

. BBITIOJHSATH OLU(PPOBKY;

® BBITIOJIHATH HpOCTpaHCTBCHHBIﬁ aHaJInu3,

. CO3l1aBaTh KapThl;

. CO3/1aBaTh NMpocreime reorpadguueckre KapThl Pa3IMIHOTO COICPIKAHHUS,

. MOJICIIUPOBATh reorpaduuecKue 0OObEKThI U SBICHUS;

. IPUBOJUTH MPUMEPDI MPAKTUYECKOTO HCIIOIb30BaHMSI reorpapuuecKuX 3HaHUM B Pa3INYHbIX 00JIACTAX JEATEIbHOCTH.

1.3. Cucrema OIIGHKH JOCTH)KCHHUS IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTebHOM MpOrpaMMbl OCHOBHOTO OOIIEro

o0Opa3oBaHUs



Bunsr koHTpOIS:

- IPOMEXXYTOYHBIN KOHTPOJIb, TPOBOAUMBIN BO BPEMS 3aHATHU;

- UTOTOBBIN KOHTPOJIb, TPOBOAMMBIN TIOCTIE 3aBEPILICHUS BCEll yueOHOI mporpamMmel.
@DopMBbI TPOBEPKU PE3YTHTATOB:

- HaOJroIeHre 3a 00yJaIoIUMUCS B TIpo1iecce paboThI;

- UTPBI;

- HHIUBUAYATbHBIC ¥ KOJUICKTHBHBIC TBOPUYCCKUE PAOOTHI,

- Oecenbl ¢ 00YYAOIIUMHUCS U UX POTUTEIISIMHU.

®DopMBI TO/IBEICHUS UTOTOB:

- BBITIOJIHEHUE MPAKTUIECKUX PaboT;

- TECTBI;

- aHKETHI;

- 3aIUTa MPOEKTA.

HroroBas arrectariis 00y4aronuxcst MPOBOAUTCS IO PE3yJIbTaTaM MOJTOTOBKHY U 3AIIUTHI IIPOCKTA.

ﬂJ’I}I OICHHUBAaHUA ACATCIIbHOCTH 06yqaronmxc;1 HCIIOJIB3YIOTCA UHCTPYMCHTBI CaAMO- U B3aMMOOILICHKU.
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2.2. IlpumepHble TporpaMMbl yueOHbIX npeamMeToB, kypco (YTII, rae kak npumep npomnucano «Keiic 1 — 10 gacoBy», mocie KpaTkoe ONHcaHue, YTo

9TO 3a KCﬁC, OIMMUCAHUC TTOYAaCOBOC BBIHOCHUM Y7KC B CaM KeﬁC).

[IpumepHoe yueOHO-TeMaTHUeCKOe TUIaHUPOBAHUE:

Pasnen, mOCBAMIEHHBIM WCTOPUM W TpUHIMIAM co3naHus ¢ororpadpuu. OOyyarommecss MO3HAKOMSTCS C
TEXHUKOM co3maHus (GoTorpaduu, MO3HAKOMATCS C BO3MOXKHOCTSIMHU MpHMeHEHHs (GoTtorpaduu Kak cpeacTna
co31aHus yero-iaudo.

Ne | Pa3nen nporpammsl yueOHOro Kypca KonngecTBo yacos

/T

1 3nakoMcTBO. TexHuka 6e3onacHocTu. BBogHoe 3ansaTue («MeHss Mup»). 2

2 Beenenne B reomndopmarmonnsie Texnosoruu. Keiic 1: «CoBpemennbie kapthl, uian Kak omnucarts |7
3emut0?».
Ketic 3HakoMHUT 00ydYarommxcs ¢ pa3HOBUIHOCTSAMH JaHHBIX. Perras 3amady keiica, oOydarommecs: MpOXOdsT
CIICAYIOIINE TEeMAaTUKU: KapThl U OCHOBBI UX (DOPMHUPOBAHMS; W3yUYEHHE YCIOBHBIX 3HAKOB M HMPUHIMIIOB MX
0TOOpaXeHMsI Ha KapTe; CUCTEMBbI KOOPJUHAT U MPOEKINM KapT, UX OCHOBHBIE XapaKTEPUCTUKH U BO3MOKHOCTHU
MPUMEHEHHUS; MacIuTal U JIp. BCIOMOTraTeIbHbIE HHCTPYMEHTHI (DOPMUPOBAHHS KapTHI.

3 Ketic 2: «['mobanbHoe nmo3unnonuposanue “Haiiau ceds Ha 3eMHOM mape”». 4
Hecmotpst Ha TO, 4TO HaBUraTOPbl U CHOPTUBHBIE TPEKEPHI CTAIM HEOTHEMIJIEMOM YacThIO HALEH KU3HU, MAJIO
KTO 3HaeT npuHIUN ux pabotel. [Ipoiias keiic, oOyuaromumecs y3Hatotr npo ['JIOHACC/GPS — npuHImms
paboThl, UCTOPHIO, COBPEMEHHBIE CUCTEMBI, puMeHeHue. [Ipumenenue norrepoB. Busyanuzanusi TEKCTOBBIX
JTaHHbIX Ha KapTe. Co3/1aHue KapThl MHTEHCUBHOCTH.

4 dotorpaduu 1 maHOPaMBI. 9
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5 OcHoBbl a3pooTochéMkU. [IpuMeHeHre OecMIOTHBIX aBHALMOHHBIX cUCTeM B aspodorockémke. Keiic 3.1: | 29
«/1511 yero Ha caMoM Jiefie Hy>KeH OeCHHMIOTHBIN JIeTaTeIbHBIN anmapat?».

OOBEMHBII  KelC, KOTOpBIA MO3BOJUT OOYYArOIIMMCS OCBOUTH IOJIHYIO TEXHOJOIMUYECKYI0 LEMOYKY,
UCTIOJIb3YyEeMYI0 KOMMEPUYECKUMH KOMITAaHUSAMH. Y CTPOHCTBO U npuHIMIBI pyHKIMoHupoBanus BITJIA, ocHOBBI
¢$oTo- U BUIEOCHEMKH U IPUHIMIIOB niepenaun nHpopmanuu ¢ BITUIA, o6padotka nanusix ¢ BITJIA.

6 Keiic 3.2: «I3meHeHue cpeibl BOKPYT LIKOJIBDY. 10
[Iponomxenue keiica 3.1. OOyuaronuecsi, UMesi B CBOEM PaCHOPSIKEHUH 3JIEKTPOHHYI0 3D-Mozenpb HIKOJIbI,
MPOJIOJDKAIOT BHOCHTH M3MEHEHUs B MIPOAYKT C IIEJIbI0 O1aroycTpoiicTBa paifoHa. O0ydaromuecs: IpoJoKaoT
COBEPILIECHCTBOBATh CBOM HaBbIK 3D-Mo1eIMpOBaHMysl, 3aBepiasi IPOEKT.

7 [ToaroroBka 3amuThl MPOEKTA. 5
8 3anmra mpoeKTOB. 2
9 3axmounTenbHoe 3ansaTue. [loaBenenne uToroB paboThlI. 2

2.2.1. O0wmume noa0XKeHus

[Iporpamma «I'eonH(DOpMAITMOHHBIE TEXHOJOTHH», SIBISSICH HEOOXOAMMBIM KOMITOHEHTOM OOIIEro 00pa3oBaHUS BCEX OOyYaromuxcs,
NPEJOCTAaBIIAET UM BO3MOXXHOCTh MPUMEHSTh HAa TMPAKTHKE 3HAHUS OCHOB HayK. [Iporpamma siBisieTcss (DaKTHYECKH €IWHCTBEHHBIM HIKOJHHBIM
y4eOHBIM KYpPCOM, OTPaXKaIOLIUM B CBOEM COAEP)KaHUM OOIIME MPUHLHUIIBI IPeoOpa3yronieil 1esTeNbHOCTH YeIOBeKa M BCE aCHEKThl MaTepHaIbHOM
KynbTyphl. Kypc HampaBieH Ha oBiajeHHe OOYyYaroIIMMUCS HAaBBIKAMH KOHKPETHOM MpEeaMETHO-TPeoOpa3yrolieil NeITeIbHOCTH, CO3aHHEe HOBBIX
[IEHHOCTEH, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSM pa3BUTHs oOmiecTBa. B pamkax «TeXHOIOTHW» MPOUCXOAUT 3HAKOMCTBO C MHPOM
npodeccuii M OpUEHTalusi O0ydYarmmxcs Ha padoTy B pa3iMyHbIX cdepax OOMIECTBEHHOTO MPOM3BOJCTBA. TeM caMbIM 0O0ECIeYrBaeTCs

MPEEMCTBEHHOCTh Tlepexo/ia 00yJaroImuxcs oT 00IIero K npogecCuoHaIbHOMY 00pa30BaHUIO U TPYIOBOU JACATEIbHOCTH.
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[TIporpamma mnpenmera «TexHomorus» oOecnednBaeT (HOpPMHUPOBaHHE Yy OOYYAIOMIMXCS TEXHOJIIOTMYECKOro MbliuieHus. (Cxema
TEXHOJIOTUYECKOT0 MBIIUICHUs (TIOTPEOHOCTh — IIeNIb — CIOCO0 — pe3ysbTaT) MO3BOJIIET Haubojee OPraHWYHO pEIIaTh 3374a4Ydl YCTAHOBIICHUS
CBA3EM Mexay 00pa3oBaTeIbHBIM U JKU3HEHHBIM IPOCTPAHCTBOM, OOpPa30BATEIbHBIMU DPE3YyJIbTaTaMM, MOJYYEHHBIMU IPU H3YUYEHUU DPA3IUYHBIX
MpeIMEeTHBIX o0acTel, a Takke COOCTBEHHBIMH 00pa30BaTeIbHBIMU pe3yIbTaTaMH (3HAHUAMHU, YMEHUSIMHU, YHUBEPCATbHBIMU YU€OHBIMU JEHCTBUSIMU
U T. [I.) U KU3HEHHBIMU 3a1adamu. Kpome TOro, cxemMa TEeXHOJIOTMYECKOTO MBIIUICHHUS MO3BOJISIET BBOJUTH B 00pa30BaTEIbHBINA MPOIECC CUTYAIIHH,
JIAIOIIME OMBIT NPHUHATUS IMPAarMaTUYHbIX PEIICHHH Ha OCHOBE COOCTBEHHBIX OOpa30BaTENIbHBIX PE3YNbTAaTOB, HAuWHAs OT PEIICHHS OBITOBBIX
BOIIPOCOB U 3aKaHYMBAsl PEIICHUEM O HalpaBICHUSIX NPOAOIKEHUs 00pa30BaHMs, IOCTPOSHUEM KapbEepHBIX U )KM3HEHHBIX IUIAHOB. TakuM o0pazom,
nporpamma «I'eonndopmarrka» mo3BossgeT cHopMUPOBATh Y O0YUHAIOUINXCA PECYPC MPAKTUYECKUX YMEHHUI M OMbITa, HEOOXOAUMBIX JIJISl pa3yMHOM

OpraHHu3alnn CcOOCTBEHHOI JKHU3HU, Cco3aéT ycCiioBusA 4JIs1 pa3BUTUSA MHUITUATHUBHOCTH, I/1306peTaTeJIBHOCTI/I, THOKOCTH MBIIIEHHS.

VY4eOHOo-BOCIIUTATENbHBIN MpolIeCcC HANpaBieH Ha (OPMUPOBAHUE U PA3BUTHE PA3JIMYHBIX CTOPOH OOYYaIOUIMXCS, CBA3AHHBIX C peaju3anueit
KaK MX COOCTBEHHBIX MHTEPECOB, TaK U MHTEPECOB OKpyKarouiero mupa. IIpu 3TOM rubGKOCTh MporpamMmbl MO3BOJISIET BOBJIEYb OOYYAIOLIUXCS C
pa3InYHBIMU cIOCOOHOCTAMU. BobIIoi 00bEM MPOEKTHBIX paboT MO3BOJSET yYECTh UHTEPECHl U OCOOEHHOCTH JMYHOCTH KaXKJA0T0 00Yydarolerocs.

3aHsATHSA OCHOBAHBI Ha JIMYHOCTHO-OPHUCHTHUPOBAHHBIX TCXHOJIOT'UAX 06yquH51, a TaK)XK€ CUCTCMHO-ACATCIBHOCTHOM MECTO/JIC 06yquI/1;1.

I[aHHaSI ImporpamMmma mnpceamnojaracTt BapI/IaTI/IBHHﬁ IoaxoJd, TaKk KakK B 3aBUCUMOCTHU OT OGy‘IﬂIOH.IGFOCH MMO3BOJEICT YBCIIMYNUTL WJIIM YMCHBIIUTDH

00BEM TOH MJIN UHOU TEMBI, B TOM YHCJIC U CIIOKHOCTD, a4 TAKKC MOPAJOK IPOBCIACHUS 3aHATHH.

2.2.2. OcHOBHOE co/iepKaHHe y4eOHBIX TPEJMETOB HAa YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHuUs
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Ha npotspkeHun Kypca mporpaMMbl OOydYaroImvecs IMO3HAKOMSTCS C pa3iMuHbIMH T€OMH()OPMAIIMOHHBIMU CUCTEMaMH, y3HAIOT, B KaKUX
001acTAX TMPUMEHSAETCS reOMH(POpPMATHKA, KAaKHe 33/Ja4l MOXET pellaTh, a TAaKKe CMOTYT CaMH HPUMEHSTh €€ B CBOCH MOBCEIHEBHOW >KH3HHU.
Obyuatonuecst 6a30BO YCBOSIT MPUHIUI MO3UIMOHIPOoBaHus ¢ momonipio HCC. Y3HaroT, Kak MOKHO OpTraHU30BaTh COOP CIyTHUKOBBIX JTAHHBIX, KaK
OHM TPEJCTABIISIIOTCS B TEKCTOBOM BHUJE M KaK MX MOXHO BU3yaJIM3HpoBaTh. B pamkax mporpammsl BbIOEPYT MPOEKTHOE HampaBieHHE, HaydaTcs

CTaBUTb 3aJa4H, HCCIICAOBATb HpO6HeMaTI/IKy, IJIAaHUPOBATH BEACHUC ITPOCKTA U I'PAMOTHO PACTIPCACIIATL POJIM BHYTPU KOMaHIbI.

OOyuaromuecs: CMOTYT TO3HAKOMHTHCS C HCTOPHEH NPUMEHEHHUS OECHMUIIOTHBIX JIETATEeNBHBIX ammnapaTroB. Y3HAIOT O COBPEMEHHBIX
OeCNUIOTHUKAX, CMOTYT PEIIUTh Pa3InYHbIE 337]a4i C UX IMOMOIIBI0. Y3HAIOT TaKkKe U 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIHIIOTHBIX CUCTEM.
OOyyaromuecs y3HaIOT, Kak CO31aéTcs MONETHOE 3ajaHue /it OecniIoTHUKOB. Kak mpou3BOIUTCS 3amycK U JalbHeias cbéMka ¢ momonisio bAC.

A TaxKke MmoixyJar Takue pe3yabTaThl ChEMKH, KaK OPTO(POTOIIIAH U TPEXMEPHBIC MOJICIIH.

O6yqafoumec;1 erIY6$ITC$I B TCXHOJIOTHUIO 06pa6OTKI/I I'COJaHHBIX HYTéM ABTOMATHU3UPOBAHHOI'0O MOJICIUPOBAHUA 00BEKTOB MECTHOCTH.

CaMOCTOSTEIBHO CMOT'YT BBIIIOJIHUTDH C’béMKy MCCTHOCTH I10 HOJ'IéTHOMy 3aJaHHIO. COSZ[&IIYT 3D-MO,Z[CJ'II/I.

OOyuaronyecs 03HaKOMSATCA C PAa3IMYHBIMHM YCTPOMCTBaMHU NMPOTOTUIMPOBAHUA. Y3HAIOT OOLIME NPUHIMIBI pabOThl YCTPONCTB, cephl MX
NPUMEHEHUs. U NPOAYKTHI JESITENbHOCTH JaHHBIX ycTpoicTB. OOyuwaromiuecss HaydaTcs rOTOBUTH 3D-Monenu Ui medatd ¢ MOMOLIbIO 3KCIOpTa
JAHHBIX. J[OTONHAT MOJENH MO JaHHBIM a3po(OTOCHEMKH € TIOMOIIBIO PYYHOro MojenupoBaHus. I[IpuMeHST ycTpoicTBa ISl MPOTOTUIHPOBAHUS

JJIA 1I€9YaTH 3aaHusl.

O6yqa}omnec;1 HU3ydaTrT OCHOBBI B IIOATOTOBKC HNPC3CHTALUU. CO3I[E[,ZLYT e€. IlogroroBsaTcsa K NPpEACTABJICHUIO PCAJIM30BAHHOI'O IIPOTOTHIIA.

HpeZ[CTaBSIT €To, 3amuiast IpoOCKT.

3.1. [IpumepHbIil yaeOHBII M1aH OCHOBHOTO O0IIET0 00pa3oBaHus
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3.1.1. IlpumepHsbIit KaneHnapHbii yueOHbIi rpaduk Ha 2020/2021 yyebnblit roa

Ilepuon o0yuenuss — ceHTAOpb-Maid.

KoanuyectBo yueOHbIX Hepeab — 34,

KoanuyecTBo 9acoB — 68.

Pe:xxuM npoBegennst 3aHATHI: 2 pa3a B HEJEIO.

[Tpa3aHuyHBIE U BBIXOAHBIE THU (110 MPOU3BOACTBEHHOMY KaJIeHIapIo MPH IIECTHAHEBHON paboueit Henene):

KanukyispHbII nepuo:

No | Mecsng dopma Kou- Tema 3ansTHS dopma KOHTPOJISt
n/m 3aHATUSA | BO
4acoB
1 Cenrsiopp | JI/TTP 2 3nakomcTBO. TexHuka 6e3onacHoct. BBogHoe 3ansTue (Mensis mup+). becena
2 Centsiops | JI/TIP 2 Heob6xomumocts kapTtei B coBpemeHHoMm wMupe. Cdepsl npumenenwus, | becena
MIEPCIIEKTUBBI UCTIOIB30BAHUS KapT.
3 Centsiops | JI/TIP 2 BekrTopHbie nanHble Ha KapTax. 3HakoMcTBO ¢ BeO-I'MC. LlBet xak atpuOyt | becena
KapThl. 3HAKOMCTBO C KapTorpaduueckuMu OHJIaH-CepBUCAMHU.
4 Centsiopp | JI/IIP 1 Cgert u 1BeT. Ponp nBera Ha kapte. Kak 3acTaBuTh nBet padbortath Ha ceosi? becena
5 OKTs10pB JU/TIP 2 Coznanue u myoaukaiusi COOCTBEHHOM KapThl. JeMoHcTpanus

penieHus keica
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6 OxkTa0pb JI/TIP Cucremsl r106aTbHOTO MO3ULIMOHUPOBAHUSL. becena
7 OxTs16pB JUTIP [IpuMeHeHre CIIyTHUKOB U1 IO3ULIMOHUPOBAHMSL. JlemoHCTpanus
peuieHus kevica

8 OKTs10pb JI/TIP Ucropust dororpaduun. dortorpadus kak crocod wu3ydeHHUs OKpyxkaromiero | becema
MUpA.

9 Hos10pb JUTIP XapakrepucTuku gortoannapaToB. [logydyeHue kauecTBEHHOTo0 (POTOCHUMKA. becena

10 | Hos6pp JU/TIP Co3nanne chepuueckux mnanopaMm. OcHoBHble moHATUS. Heobxommmoe | becena
obopynoBanue. TexHuka CbEMKM cepudyecKUX MaHOopaM  pPa3IUYHON
arnmaparypoi.

11 | Hos6pb JI/TIP Cozmanne chepuuecknx mnanopaMm. CmuBka moJdydeHHBIX (QoTtorpaduii. | TectupoBanue
Koppeknus u peryis nasopam.

12 | dexabpp JUTIP DoTOrpaMMeTpHUs U €€ BIIMSHUE HA COBPEMEHHBIN MUD. becena

13 | Hexabpb JI/TIP Cuenapun CcbeMKH OOBEKTOB A TMOCJEAyIolero mocTpoeHuss ux B | becena
TPEXMEPHOM BUJIE.

14 | dexabpb JUITIP [TpuHLIMIT TOCTpOCHUS TpeXMEepHOro M300pakeHus Ha komibloTepe. Pabota B | becena
dotorpammerpuueckom I1O - Agisoft Metashape wnm aHamoruyHOM.
O06paboTKa OTCHATOrO MaTepHaa.

15 | JexaOpb JI/TIP becniioTHuk B reonHpopMaTHKe. Y CTPOHCTBO U IPUMEHEHHUE APOHA. becena

16 | SAuBapp JUTIP Texuuueckue ocodennoctu BITIIA. becena

17 | SluBaps- JUITP [TnnotupoBanne BITIA. TectupoBanue
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deBpaiib

18 | deBpaib JI/TTP Hcnonb3oBanne O€CUIOTHUKA TSI ChEMKHA MECTHOCTH. JleMoHcTpanus
peuieHus kevica
19 Mapt JUTIP Bo3nukaromme  npobOimembl  mpu  co3gaHuu  3D-mogmeneii. CmocoOsl | becena
PEOAaKTUPOBAHUS TPEXMEPHBIX MOJIETIEH.
20 | Mapt JI/TIP TexHonornu NMPOTOTUIMPOBAHUS. Y CTPOUCTBA JJISI BOCCO3JaHUs TpexXMepHbIX | becena
moaenei. Pa6ota ¢ 3D-nmpuHTEpOM.
21 | Mapt JUTIP dusnyeckue U XMMHUYECKHE CBOMcTBa Iutactuka Juist 3D-mpuntepa. Ileuats | TectupoBanue
TPEXMEPHON MOJIETU IKOJIBI.
22 | Mapt JI/TIP Pabora B 1O nmns pyunoro tpexmepHoro mozenupoBanus — ScetchUP unu | becena
AQHAJOTUYHOM.
23 | Anpenb JUTIP OKcropTHpoBaHUEe TpexMepHbIX (¢aioB. [IpoextupoBanue coOcTBeHHOM | becena
CLICHBI.
24 | Anpenb JU/TIP [Teuats Momenu Ha 3D-mpunTepe. OdopmiieHne TpexMepHOU BemiecTBeHHOU | becena
MOJIEIH.
25 Maii I1P [ToaroroBka 3anuThl TPOEKTA.
26 | Mait I1P 3amura npoeKToB. JleMoHcTpanus
pELIEHUsI KEWCOB
27 | Man JI/TIP 3akmounTenpHoe 3aHsaTue. [loaBeaenne uroros padoTsl. [1maner mo qopaboTke.
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3.2. Cuctema ycia0BUi pealn3alui OCHOBHOM 00111e00pa30BaTeIbHOM MPOrpaMMbl

3.2.1. Onucanne KaapoBhIX YCIOBUH peain3allid OCHOBHOW 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHus (ONMUCAHUE KOMITETCHIIUMA

HACTaBHHKA)

HactaBauk nporpammsl «I'eonH(popmMaTka» pabOTaeT Ha CTHIKE CAMBIX aKTYAJIbHBIX 3HAaHUH 1O HAIPABJICHUIO T€ONPOCTPAHCTBEHHBIX TEXHOJIOTUH, a
TaKk)Ke TeHepHUpYyeT HOBbIE MOJXOJbl M PEIIEHUs, BOIUIONIAsl UX B pealbHble MPOEKThl. HacTaBHUK sBJISIETCS TPAMOTHBIM CHEIMAIMCTOM B 00JIacTH
reoMH()OPMAIIMOHHBIX CUCTEM, CIEIUT 32 HOBOCTSIMHM CBOEHM OTpaciiu, U3y4aeT HOBble TeXHOJoruu. O6sangaeT HaBbIKaMU MPOEKTHOM NESATEIbHOCTH,

BHE/IPsIs €€ MPUHIMIIBI B IIPOLIECC 00yUEHHUS.

HacTtaBHuk B paBHOI cTeneHu o01a1aeT Kak CHCTEMHOCTBIO MBILIUIEHUS, TaK U JyXOM TBOpUYECTBa; MOOWJIEH, yMeeT paboTaTh B KOMaH/I€, KPUTHUECKH
MBICITUTh, AHATU3UPOBATh U O0000INATH OMBIT, T'€HEPUPOBATh HOBOE, YMEET CTaBUTh 3aJaud W pelaTh UX, a Takke padoTaTh B YCIOBHUSAX

HEOoMNpeAeNEHHOCTH U B paMKax MPOEKTHOM napaaurmbl. [IoMHMO 3TOTO, HACTABHUK 00JIafaeT MeJarorndeckoi Xapu3Mou.
4. Conep:kaHue Kypca

OcHoBHBIE pa3/iesibl IPOrpaMMbl Y4eOHOT0 Kypca

1) BBeaenue B 0CHOBBI reOMH(GOPMAIMOHHBIX CHCTEM H IPOCTPAHCTBEHHBIX JIaHHBIX.

O6yqafonmecs{ IMO3HAKOMATCA C pas3IM4YHbBIMH COBPEMCHHBIMU F€OI/IH(1)OpMaHI/IOHHI)IMI/I CHUCTCMaMM. y3HaIOT, B KaKuX o00JacTiIx IIPUMCHSACTCA

reonH(pOpMaTHKa, KaKUe 33Ja4l MOXKET PeIIaTh, a TAKKe KaK 00ydJaroImuecs MOTyT caMH IPUMEHSTH € B CBOEH IMOBCEIHEBHOMN JKU3HH.
2) ¥Ypok padorsl ¢c TJTOHACC.

O6yqafonmec;1 6a3o0B0 YCBOAT MNPUHLHUIT TO3UITUOHUPOBAHUS C TTIOMOIIBIO T'HCC. y3HaI-OT, KaK MOKHO OpPraHu30BaTb C60p CITYTHUKOBBIX JAaHHBIX, KaK

OHU MPCACTABJIAKOTCA B TCKCTOBOM BU/JIC U KaK UX MOKHO BU3YaJIU3UPOBATh.

3) BbIOOp NPOEKTHOr0 HANPABJICHHWS M pacnpeae/ieHne poJiei.
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Br16op npoexktHoro Hanpasienus. [loctanoBka 3agaun. MccnenoBanue nmpobnemaruku. [lnanuposanue npoekra. Pacripenenenue poseil.

4) YcTpoiicTBO M IpUMeHEeHUE 0eCUJI0THUKOB.

06yqa101u1/1ec;1 IIO3HAKOMSATCA C I/ICTOpI/Ieﬁ MIPUMCHCHU BAC. ¥Y3narrt o COBPCMCHHBIX BAC, KaKue 3a/la4 MOXXHO PCIaTh ¢ UX MMOMOLIBIO. V3HawT

TaK)kK€ OCHOBHOE YCTpOMCTBO coBpeMeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0€CTUIIOTHUKOB.

OOyuaromuecs y3HaroT, Kak co3maérest nonérHoe 3amaanue mia BAC. Kak npousBoauTes 3amyck W gaybHeWmas chéMka ¢ momoinsio BAC. A Takke

KaKHe pe3yJIbTaThl MOKHO MOJYYUTh U KaK 3TO cAeNaTh (IojiyueHue opTodoToriaHa U TpEXMEPHON MOJIEIH).

6) Yriay0/JéHHOe U3yYeHHe TEXHOJIOrHil 00padoTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJAEIUPOBaHNE O0BEKTOB MECTHOCTH ¢ TToMoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BHIMOTHEHUE CHEMKU MECTHOCTH 110 TIOJETHOMY 3a/IaHUIO.
8) OOpadoTka U aHAIU3 re0JAHHBbIX.
Coznanne 3D-mopenei.

9) H3syueHue ycTpoiicTBa AJIsl NPOTOTUNIMPOBAHMS.

O3HakOMJIEHHE C YCTPOMCTBAMM MPOTOTUIHMPOBAHMS, MPEAOCTABICHHBIMU OOYyYarOLIUMCS.

YCTpOﬁCTB, a TaK)Ke Koraga OHU IMMPUMCHAIOTCA U YTO C UX ITOMOIIBIO MOKHO ITOJIYYHTh.

10) [ToaroroBKa JaHHBIX AJIsl YCTPOCTBA NPOTOTUIIMPOBAHMSA.
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ITonroroBka 3D-mozenel, 3KCIOPT JaHHBIX, IOATOTOBKA 3a/laHNM 10 ME€YaTH.
11) IIporoTunupoBaHmue.

[TpumeHeHne ycTpoicTB poToTUnupoBanus (3D-npunTep).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CLEH.

JlononHenne wmojened Mo JaHHBIM a’pOPOTOCHEMKH C IOMOIIBI0 PYYHOIO MOJEIMPOBAHUS M TOATOTOBKA K IE€YaTH Ha YCTPOWCTBax

MPOTOTUITMPOBAHUS.
13) I[ToaroroBka npe3eHTANMIA.

N3yueHue ocHOB B oAroToBke npeseHrauuu. Coznanue npezeHTannu. [1oaroroBka K npeicTaBleHUIO pean30BaHHOTO IPOTOTHUIIA.
14) 3amura npoexToB..

[TpencraBnenue peann30BaHHOIO NPOTOTHIIA.

4.1. TemaTu4eckoe NJIAHUPOBaHUE

Ne /it Pa3nensl nporpaMMbl yueOHOT0 Kypca Bcero yacos

1 3naxomcrTBo. Texnnka 0e3onacHoctu. BBoanoe 3anusitue («MeHsist MuUp»). 2

2 | Beegenne B reonngpopmannonnbie TexHosnoruu. Keiic 1: «CoBpemennsblie kapTsl, nim Kak onucars
3emi1r0?».

2.1. Heobxonumocts kapThl B coBpeMeHHOM Mupe. Chepbl IpUMEHEHUs1, IePCIEeKTUBBI UCTIOIb30BaHUS KapT. 2
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2.2. BekropHsble nanHble Ha kapTax. 3HakoMcTBO ¢ Be6-I'MC. LIBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpauuecKuMH OHJIaliH-CEePBUCAMHU.

2.3. Cger u uBer. Ponb 11BeTa Ha kapte. Kak 3actaButh 1BeT pabotars Ha ceds?

24. Coznanue u myOauKanusi COOCTBEHHOW KapThl.

Keiic 2: «I'100a;bH0e no3uunoHupoBanue “Haiiiu ce0s Ha 3eMHOM 1Iape”».
3.1. Cucrembl 17106aTbHOTO TO3ULUOHUPOBAHHUSL.
3.2. [IpuMmeneHrue CyTHUKOB JIJ1 MO3UIIMOHUPOBAHUSI.

®oTorpaduu ¥ NAHOPaAMBI.

Ucropus dpotorpaduun. ®ortorpadus kak cnocod U3ydeHHs OKpY>KaIoIIEro Mupa.

4.1.

Xapakrepuctuku oToamnmnaparoB. [logydeHne kauecTBeHHOT0 OTOCHUMKA.

4.2.

43. Coznanne cepudeckux nanopam. OcHoBHble moHsATHS. HeoOxoaumoe o6opynoBanue. TexHUKa ChEMKH
chepryecKrx MaHoOpaM pa3INyHOM anmnaparypoit (kamepbl cMapThOHOB O€3 MITaTUBOB, IUPPOBBIE
¢doroanmapatsl CO MTATUBAMHU U T. 1.).

4.4. Coznanne cepuueckux naHopam. CrimBka noiaydeHHbIX Gororpaduii. Koppekius u peTylib maHopam.
OcHoBbl a3podoTochémku. [Ipumenenne BAC (0ecnuJIOTHBIX AaBUAIIMOHHBIX CHCTEM) B 23p0(hoTOCHEMKE
(Keiic 3.1: «/ls11 yero Ha camoM JeJie Hy:KeH 0eCIMJI0THBIN JieTaTeJbHbIN anmnapar?»).

5.1. doTorpamMmeTpHus U €€ BIMSHUE HA COBPEMEHHBIN MHUP.

Cuenapuu cb€MKH 00BEKTOB AJIsI OCTEAYIOUIETO OCTPOSHUS UX B TPEXMEPHOM BHUJIE.

5.2.

[IpuHumn nocrpoenust TpEXMEPHOro n300paxeHus: Ha koMiptotepe. Pabota B poTorpammerpuueckom I[10 —

53, Agisoft PhotoScan unu ananorugaoMm. O6paboTka OTCHITOrO MaTepuana.
becimnoTHuk B reonHpopMaTrke. Y CTPOHCTBO U IPUMEHEHHUE APOHA.

5.4.
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5.5. Texunueckue ocodoennoctu BITJTA. 2
5.6. [TunorupoBanue BITIA. 6

Hcnonws3oBanne 0eCUIOTHHUKA ISl CbEMKHA MECTHOCTH. 6
5.7.

Bosnukaromue npo6siems! ipu co3aannu 3D-Mozeneir. CriocoObl peJakTHpOBaHUsS TPEXMEPHBIX MOJIETICH. 3
5.8.

TexHOI0THY MPOTOTUITMPOBAHUS. Y CTPOUCTBA JIJIsl BOCCO3aHus TPEXMEPHBIX Mojieneit. Pabora ¢ 3D- 2

MIPUHTEPOM.
5.9.

®uznyecKkre 1 XNMMHYECKHE CBOMCTBA ITu1acTHKa 1u1d 3D-nipunHTepa. [leyaTs TpEXMEpPHOI MOJIETH IIKOJIBI. 1
5.10.

6 Keiic 3.2: «M3meHeHne cpeabl BOKPYT HIKOJIbI».

6.1. Pa6ota B I1O st pydnoro tpéxmepHoro MmoaenupoBanus — SketchUp ninu aHaIOTHYHOM. 1
6.2. DKcnopTupoBaHue TpEXMepHbIX (aitnos. [IpoekTupoBaHue COOCTBEHHON CIICHBI. 7
6.3. [Teuats Moaenu Ha 3D-nipunaTepe. OdopmiieHre TPEXMEPHOU BEIIECTBEHHOM MOIEIH. 2
7 [TonroToBka 3amyThl MPOEKTA. 3
8 3amura npoeKTOoB. 2

3axmounTenbHoe 3ansaTue. [loaseaenue utoros padbotsl. [Imansl mo gopaboTke. 2
9

KEﬁCbI, BXOAH mue KpaTKoe coaepraHue
B Nporpammy
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Keiic 1. CoBpemeHHble Keiic 3HakoMuT obyyatoLmxca ¢ pasHOBUAHOCTAMM AaHHbIX. Pellan 3agayuy Keica, obydalowmecs NPoOXoaaT cieaytouime
KapTbl, nam Kak onucatb TEMATUKU: KapTbl U OCHOBbI X GOPMUPOBAHMUA; N3YYEeHME YCAOBHbIX 3HAKOB M MPUHLIMMOB UX OTOBPaXKeHUA Ha KapTe; cUCTeMbl
3emnio? KOOPAMHAT U NPOEKLMIA KapT, UX OCHOBHbIE XapaKTEPUCTUKN M BO3MOMKHOCTU NPUMEHeHUA; MacluTab 1 ap. BcnomMmoraTte ibHble
NHCTPYMEHTbI GOPMMNPOBAHUA KapTbl.

Keiic 2. TnobanbHoe HecmoTps Ha TO, YTO HAaBUFraTOPbl M CNOPTUBHbIE TPEKEPbI CTaI HEOTHEM/IEMOM YaCTblO HaLLEN }KMU3HWU, Mafo KTO 3HaeT
nosuunoHnpoBaHue «Haigu | npuHuMn ux paboTsl. Mpoian Keic, obyyatowmecs ysHatoT npo [NTOHACC/GPS — npuHuuMnbl paboTbl, UCTOPULO, COBPEMEHHbIE
cebs Ha 3eMHOM WWape». cucTemsl, NnpumeHeHue. NMpumeHeHWe orrepos. BUsyanunsauma TEKCTOBbIX AaHHbIX HA KapTe. Co3aaHune KapTbl UHTEHCUBHOCTY.

Keic 3.1. AspodoTocbémKa. | OB6BEMHBIN KENC, KOTOPbIN NO3BOJIUT 00YHAOLWMMCA OCBOUTb MOJIHYHO TEXHOIOTMYECKYIO LLEMOYKY, MCNOb3YEMYHO
«[lna yero Ha camom aene KOMMeEpPYECKMMM KOMMAHUAMMU. YCTPOMUCTBO U NPUHUMNbI GYHKLMOHUPOoBaHUA BMJTA, OcHOBbI $OTO- N BUAEOCHEMKN U
Hy}XeH 6ecnunoTHbIN nNpuHUMNoB nepegaym nHoopmaumnu c BMJIA, o6paboTka gaHHbIX ¢ BINJIA.

NeTaTenbHbIN annapaT?».

Keic 3.2. U3meHeHue cpegbl | MpoaonkeHue Keica 3.1. Obyyatowmecs, MMes B CBOEM PACNOpPAXKEHUN 3NEKTPOHHY 3D-Moae b WKOAbI, NPOAO/IKAOT
BOKPYT LUKOJIbI. BHOCWUTb U3MEHEHMA B NPOAYKT C Lienbto baaroyctpoinctea parioHa. Obyyatowmeca NpoaoaKatoT COBEPLUEHCTBOBATb CBOW
HaBblK 3D-moaennpoBaHuA, 3aBepLuas NPOEKT.

4.2.4. MatepralbHO-TEXHHUYECKUE YCIOBHUS peaM3allii OCHOBHOM 0O0pa3oBaTeNbHOW MpOrpaMmbl (IO CYTH, OOBEAMHEHHUE BCEX PECYpPCOB,

MPOMUCAHHBIX B Keicax)
Crnucok 000pyn0BaHUS

Ne n/n HanmeHoBaHue KpaTtkue TexHUYECKne XapaKTepucTuku Ea. nam. Kon-so

1 KomnbloTepHblii Knacc UKT

1.1 M®Y (npuHTep, ckaHep, Konup) MuHuUManbHble: dopmat A4, nasepHbiit, u/6. LT,
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1.2.

HoyTbyK HacTaBHMKA ¢
npeaycTaHOBAEHHOW OnepaLMoHHON
cMcTemMomn, oPpUCHbIM NPOrPamMmmMHbIM
obecneyeHnem

HoyTbyk:

Npou3BOAUTENBHOCTL NpoLeccopa (no Tecty
PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee
2000 eanHuL,

06BbEM OnepaTUBHOM NaMATU: He MeHee 4 [6;
06bém Hakonutensa SSD/eMMC: He meHee 128
re;

MO ana npocMmoTpa U peaakTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3N1EKTPOHHbIX TabauL, 1

npeseHTaumi pacnpocTpaHEéHHbIX popmaTos
(.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp,

.ppt, .pptx).

wT.

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepaumoHHON CMCTEMON, ODUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

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

NpoOu3BOAMUTENBHOCTb NPOLECCOPa: He MeHee
2000 eanHnL,

MO gna npocmoTpa U peaakTUpoBaHMA
TEKCTOBbIX 4OKYMEHTOB, 3/1EKTPOHHbIX TabauL, U
npeseHTauuii pacnpocTpaHéHHbIX popmaTtos
(.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp,

.ppt, .pptx).

wT.

10

14.

NHTepaKTuBH bIi KOMNAEKC

KonnuyectBo 04HOBPEMEHHbIX KacaHU— He
meHee 20.

wT.

YpOK TexHonorum

D.1.

A0AMTUBHOE 0bopyaoBaHue
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2.2.

3D-o6opyaoBaHue (3D-npuHTEp)

MuWHMUMaNbHbIE: wT.
TN npuHTepa: FDM;

matepuan: PLA;

pabounii cToN: Cc NoAOrPEBOM;

paboyas obnactb (XYZ): ot 180x180x180 mm;

CKOPOCTb neyvatu: He meHee 150 mm/cek;

MMWHUMa/IbHAA TO/IWMHA c/ioAa: He 6onee 15 MKm;

dopmar daiinos (ocHosHble): STL, OBJ;

3aKpbITbI KOpMyC: Han4Me.

2.3.

Mnactuk gna 3D-npuHTEpa

ToAwmMHa NNacTUKOBOM HUTK: 1,75 mm; wr.
maTepuan: PLA;
BeC KaTywkKkn: He meHee 750 rp.

15

2.4.

NO gna 3D-mopennpoBaHma

O6nayHblit nHcTpymeHT CANP/ACYN,
0XBaTbIBaOLWMIA BECb NpoLecc paboTbl ¢
U34EeNUAMN — OT MPOEKTUPOBAHMSA 40
N3roToB/IeHUSA.

IuononHMTen bHOe 06opyaoBaHue

2.5.

LLnem BUpTYyanbHOM peanbHOCTH

Ob6uwee paspeleHne He meHee 2160x1200
(1080x1200 ans kaxkgoro rnasa), yron o63opa He
meHee 110;

HannyMe KOHTPONNepoB — 2 LWT.;

Ha/nune BHELIHUX AaTYMKOB — 2 WT.;

pa3bém ANA NOAKNOUYEHMSA HAYLIHMKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Hasnuue.

KOMNNEeKT

2.6.

LWtatne ana kpenneHna 6a3oBbIx
CTaHUMM

KomnnekT ns gyx wratmsos. COBMECTUMOCTb CO | KOMIMJ/IEKT
LWeMOM BMPTYasbHOM peanbHocTH, n.2.3.1.
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2.7.

Hoytbyk ¢ OC gns VR-wnema

Konnyecteo agep npoueccopa - He meHee 4
TaKToBadA YacToTa npoueccopa - He meHee 2500
My,

Buaeokaprta - He HuKe Nvidia GTX 1060, 6 6
BMAEOMNaMATb

O6bem onepaTMBHON NAaMATHU - He MmeHee 8 6.

wT.
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2.8.

MHorononb3oBaTtenbcKasa cucTema
BMPTYa/IbHOM PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEXKMBAHMEM
NONOXKEHUA NoNb3oBaTesen

TpeboBaHUA K cUCTEME BUPTYaibHOM Komnn.
peanbHOCTH:

noanepKKa MOBUbHbIX WIEMOB BUPTYabHOM
peanbHocTK nog ynpasneHnem OC Android;
nogfep:Ka ynpasaatoWwmux KOHTPOANEPOB C
BO3MOXHOCTbIO 6-KOOPANHATHOTO
OTC/IEKMBAHMA NONOXKEHNA B MPOCTPAHCTBE;
TEXHONOTMA NONHOM KoMMeHcaunn nara (anti-
latency): nsobpakeHune A0MKHO BbIBOAUTLCA AR
TOYEK, B KOTOPbIX OKaXKyTCA NEBbIN U NpaBbIn
rnasa nosb3oBaTesia Yepes Bpems, KoTopoe
[ONIXKHO NPOMTU C MOMEHTA Havana
onpeaeneHnsa MecTonoN0XKeHUA rnas3
nonb3oBaTensa A0 MOMEHTa OKOHYaHMA BbIBOAA
n306parkeHus.;

naowaab oTCAEXKMBaHMA NONb30BaTeNen — He
MmeHee 16 KB. m;

KOJIMYEeCTBO NO/Ib30BaTeNle — He MeHee 3 yen.

TpeboBaHUA K cUCTEME OTCNEKMBAHMSA
NO/I0}KEeHMA NoNb3oBaTeNei (TPEKNHra):

TUN CUCTEMbI OTC/IEXKMBAHMA: 6-KOOPAMHATHAA
CUCTEMA OTC/IEXKMBAHUS;

0o6wWwuit BEC O4HOI0 YCTPOMCTBA TPEKMHIA — He
6onee 20T;

TEXHONOTUA: ONTUKO-UHEPLUMNANbHBIA TPEKUHT,
aKTUBHble MapKepsbl, paboTatowme B
MHPPaKPACHOM AManNa3oHe;

yron 063opa onTUYECKOM CUCTEMbI — He MeHee
230 rpapycos;

BpPEMSs OTK/IMKa CUCTEMbI TPEKUHIa — He bosee 2
MC;

pa3smeLlleHne CEHCOPOB: Ha 0bbeKTe
OTCNEXMBAHUSA;

CEHCOPbI, UCNOb3YyeMble /1A OTCNEKMUBAHUA
LLIJIEMOB BUPTYasIbHOM peasibHOCTU U ANA
OTCNEXUBAHUA ABUNKEHUIN PYK NONb30BaTENEN,
OOJIXKHbI 6bITb UAEHTUYHBIMW U
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B3aMMO3aMeHAEMbIMU;
pa3meLLeHNE aKTUBHbIX MapKepOoB: HAMObHOE;
BCE KOMMOHEHTbI CUCTEMbI TPEKUHIA A0NXKHbI
MOHTMPOBATbLCA Ha No, 6e3 HeobxoAMMOCTH
NOTO/NI0YHOr0/HACTEHHOTO MOHTaMa;

Ha/I4ymMe CeHCOPOB B COCTABE eAMHOT0
YCTPOWCTBA TPEKUHTA: aKCeNepomMeTp, TMpPOCKon,
ONTUYECKUI CEHCOP;

4YacToTa OTC/IeXKMBAHUA NONOXKEHMA
nonb3oBaTens:

- akcenepometp: He meHee 2000 BbI6OPOK/C;

- rmpockon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKNIA CeHCOP: He meHee 60 BbIBOPOK/c;
NOrPeLHOCTb OTCIEXKMBAHMA NONOKEHNA
Nnonb30BaTe s B NPOCTPAHCTBE Ha nowaan 6 m x
6 M — He 6onee 10 mm;

MWHMMaA/IbHOE KOIMYECTBO NO/Ib30BaTeNEN,
noafepXnuBaemoe CUCTEMOM TPEKUHTA, He
meHee 3 yen.

TpeboBaHUA K NOKa3aTeNsAM XpaHeHUs,
TPaHCNOPTUPOBKMU U HACTPOMKM:

BpPEMSA NOJIHOTO Pa3BEPTbIBAHMA U HACTPOMKMU
cUcTeMbl 418 NNOWAAN OTCAEXMBAHMA 16 KB. M
—He 6osiee 90 MuH;

HeobxoaMMOCTb KaMbpoBKM B Npouecce
3KCMN/yaTaLumMmM — OTCYTCTBYET;

Temnepatypa xpaHeHus: -30°C .. + 50°C.

TpeboBaHUA K cnocobam ynpasneHus
WNHTEPAKTMBHbLIMN MOAENAMMU:

noAAeprKKa 6-KoOpANHATHOrO OTC/IEKMBaHMUSA
NOOMKEHMSA YNPaBAAIOLWMX YCTPONCTB B
NpoCTpaHcTBe.

TpeboBaHUsA K NporpaMmHOMYy obecneyeHuo:
noafepKa CUCTEMON TPEKMHIA ONePaLMOHHbIX
cuctem: Windows, Android;
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npeaocTaB/ieHNne HEOrPaHUYEHHOW No BpeMeHHU
MCMOAb30BaHMA NPOCTOMN (HEUCKNIOYUTENBHOWN)
JMUEH3MM Ha KOMMEPYECKOe UCMO/b30BaHue
NPOrpammHoOro obecneyeHna CUCTEMbI TPEKMHTa
Ha oauH wnem c OC Android (6eccpoyHan
NNuUeHsunsa) — 3 wr.

Ob6wume TpeboBaHuA:

Hannume MobUIbHbIX LIEMOB BUPTYaNbHOM
peanbHocTh Oculus Go unn aHanor — 3 WT.;
HaN4YMe KOMMNEKTA NPOBOAOB U 3apALHbIX
ycTpoicTs Ana becnepeboiiHol paboTbl.
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2.9.

doTtorpammeTpuyeckoe MO

MO pgns 06paboTkM n30bpakeHnn n
onpeaeneHus Gopmbl, Pa3smMepoB, MONONKEHUA U
MHbIX XapaKTEPUCTUK O6BEKTOB Ha MNOCKOCTU
WM B NPOCTPaHCTBE.

wT.

2.10.

KeagpokonTtep Mavic Air

KomnaKTHbIN KBaZpoKoNTep ¢ TPEXOCEBbIM
ctabununsatopom, kamepoi 4K, makcumanbHoM
[aNbHOCTbIO Nepesayn He meHee 6 KMm.

wT.

2.11.

KBagpokonTtep DJI Tello

KBagpokonTep c Kamepoli, Bec He 6onee 100 r B
cbope c nponensepom 1 Kamepoi;

ONTUYECKUIN AATYMK ONpeaeneHnsa nosnumm —
Hannuue;

BO3MOXHOCTb YAa/IEHHOr0 NPOrPaMMMUPOBaHUA
— Hanuuue.

wT.

3|Mep,ua30|-|a

3.1 | ®oTtoannapat c o6beKTUBOM

Konnuectso apdeKkTUBHBIX NUKcenen — He
meHee 20 mAH.

wT.

3.2  Bupeokamepa

MnaHwert (ana obecneyeHns cCOBMECTUMOCTU C N
2.3.6) C NpUMEpPHbIMM XapaKTEPUCTUKAMMU:
AnaroHanb/paspelwieHue: He meHee 2048x1536
nuKcesnen;

AnaroHanb 3KpaHa: He meHee 9.7";

BCTpoeHHan namaTb (ROM): He meHee 32 b;
pa3pelleHne GoTokamepbl: He meHee 8 Mn;
Bec: He 6bonee 510T;

BbicOTa: He 6bonee 250 mm.

wT.

3.3  Kapta namatm gna
doToannapaTa/BuaeoKkamepsl

06béM NamaTn — He meHee 64 6, Knacc He
Huxe 10.

wT.
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34 | WTaTtus MakcumanbHasa Harpyska: He 6onee 5 Kr; .

MaKCMManbHasA BbICOTa CbEMKU: HE meHee 148
cMm 1

4.2.5. VInpopManmoHHO-METOJUIECKUE YCIOBHS PEaM3alil OCHOBHOM 00pa30oBaTENbHON NPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs (CHHCOK

BHEUIHUX METO/I. MAaTepHaJIOB) (CCHUIKU Ha JOIl. MaTepHalibl — IPONUCHIBAEM B Keicax)

CIHCOK HCTOYHHUKOB JIMTCPATYPHI:
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AnmazoB, M.B. COOpHHK KOHTPOJIBHBIX BOIPOCOB IO JUCHUILIHHAM «Aspodororpadus», «ApochéMKay, «AIPOKOCMUYECKHE METOIbI
cuémoxy» / 1.B. Anmazos, A.E. AnteiHoB, M.H. CeBactesnoBa, A.®. Crenenko — M.: u3a. MUUIT'AuK, 2006. — 35 c.

baesa, E.}FO. O0uie Bonpocsl MpOEKTUPOBAHUS U COCTABJICHUS KapT AJs CTyJIeHTOB cnernuanbHoctu «Kaprorpadus u reoundopmarukay /
E.JO. baeea — M.: m3g1. MUUT'AuK, 2014. — 48 c.

Makapenko, A.A. YdaeOHOe MocoOHe 1Mo KypcOBOMY MPOSKTHPOBAHUIO 1O Kypcey «Oobmereorpaduyeckue kapte» / A.A. Makapenko, B.C.
Mouceesa, A.JI. Ctenan4yeHko no oodmeit pepakimeir Makapenko A.A. — M.: mzn. MUMUT'AuK, 2014. — 55 c.

Bepemaka, T.B. Metoaudeckoe mocoOue MO HCHOIB30BAHUIO TOMOTpapUUECKUX KapT AN OIEHKHM SKOJOTHYECKOTO COCTOSIHUSA
tepputopuu / T.B. Bepemaka, Kauaes I'.A. — M.: uzn. MUUT'AuK, 2013. — 65 c.

Peapko, A.B. ®otorpaduueckue mnpoueccsl peructpauun uHpopmauuu / A.B. Penpko, Koncrantmnoa E.B. — CII6.: wu3g.
[TOJIMTEXHUKA, 2005. — 570 c.

KocunoB, A.I'. Teopus u mnpaktuka uppoBoid 00pabOTKM u300pakeHHH. JIMCTAaHIIMOHHOE 30HIMPOBAHHWE U Treorpaduyeckue
uHpopMaLnoHHbIe cucTeMbl. YueOHoe nocobue / A.I'. Kocunos, UK. Jlypse nox pea. A.M.bepnsata — M.: uzn. Hayunsiit mup, 2003. —
168 c.

PaauosiokalinoHHbIE CHCTEMBI BO3YIIHOM pa3BeaKu, AeMM(ppUpoBaHUE palOIOKALIMOHHBIX n300paykenuii / moxa pea. LlkonbsHoro JILA. —
u3a. BBUA um. npod. H.E. XKykxosckoro, 2008. — 530 c.

Kuenko, FO.I1. OcHOBBI KOCMUUYECKOT0 TpupoaoBeaeHus: yueoHuk s By30B / FO.I1. Kuenko — M.: uzn. Kaprreouentp — I'eonesusaar,
1999. — 285 c.

WBanos, H.M. bamunctuka n HaBUranus KOCMUYECKHX allapaToB: yYeOHUK Ui By30B — 2-€ u3J., nepepad. u gon. / H.M.MBanos, JI.H.
JIsicenko — M.: m3n. Jlpoda, 2004. — 544 c.
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10.

11.

12.

13.

14.

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

Bepemaka, T.B. Meroandeckoe nocobue no Kypcy «konorundeckoe kaprorpapupoBanue» (i1adoparopusle padotsl) / T.B. Bepemiakosa,
N.E. Kypb6arosa — M.: uzn. MUUT'AuK, 2012. — 29 c.

WBanoB, A.I'. Metoauueckue yKa3aHHsi [0 BBINOJHEHHMIO JIAOOpaTOpHBIX paboT mo aucuumnHe «Lludposas kaprorpadus». s
CTYZIEHTOB 3 Kypca 1o HampasiieHuIo noArotoBku «Kaprorpadus u reounpopmatuxa» / A.I'. Banos, C.A. Kpsutos, I'.I1. 3arpe6un — M.:
n3n. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atnac kaprorpadguyeckux MpoeKIuil Ha KpymHble perrnoHsl Poccuiickoit deneparmu: yaeOHO-HarmsaqHoe nzganue / Al
WBanos, I'.U. 3arpebun — M.: uzg. MUUT'AuK, 2012. — 19 c.

[erenmun, A. 3D-monemupoBanue B SketchUp 2015 — ot mpocroro k cnoxkanomy. Camoyuutens / A. Ilerenun — u3a. JIMK Ilpecc, 2015.
— 370 c., ISBN: 978-5-97060-290-4.

brictpos, A.1O. [Ipumenenne reonH()OpMalMOHHBIX TEXHOJIOTHI B TOMOJIHUTEILHOM LIKOJIBHOM 0Opa3oBaHuu. B cOopHuKe: DKOIOTHS.
Oxonomuka. Uupopmaruka / A.1O. Beictpos, [[.C. JIyonun, C.C. I'py3znes, M.B. Aunpees, 1.0. [dpeira, @.B. IlIkypos, FO.B. Konoco —
PocroB-nHa-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHe3eMHBbIX naHHBIX — http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29&zoom=2.
OSM — http://www.openstreetmap.org/.

brictpos, A.}O. 'eokBaHTyM TyJIKUT. MeToauuecKui
nHcTpyMeHTapuii HactaBHuKa / A.JO. BeictpoB, — Mocksa, 2019. — 122 c., ISBN 978-5-9909769-6-2.
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