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I. lMosicuuTeanLHas 3aNHCKA

AKTYaJqbHOCTb: CEroJiHs I'eOMH(OpPMAIlMOHHBIE TEXHOJOTHMU CTAIM HEOThEMJIEMOH YacThiO
Hamed J>KU3HH, JII000M COBpPEMEHHBIN 4YelOBEK IOJb3yeTCs HAaBUTAlMOHHBIMH CEpBHCAMH,
NPUIOKEHUSAMH I MOHUTOPUHIA OOIIECTBEHHOIO TpaHCIOpPTa M MHOTMMH JApPYTHUMHU
CEpBHUCaMHM, CBA3aHHBIMU C KapTaMH. DTU TEXHOJOTUH UCIOJIB3YIOTCS B COBEPILIEHHO Pa3IMYHBIX
cdepax, HaYMHAs OT PearupoBaHUs MPU YPE3BbIUAWHBIX CUTYALMIX U 3aKaHYNUBAsi MAPKETHHTOM.
Kypc «l'eonnpopManimoHHble TEXHOJOTHH» IO3BOJIIET CHOPMHUPOBATH y OOyYarommXcs
YCTOMYMBYIO CBSI3b MEKIY MH(POPMAMOHHBIM M TEXHOJIOIMUECKUM HAIIPABJICHUSMH Ha OCHOBE
pealbHbIX MPOCTPAHCTBEHHBIX NAHHBIX, TaKUX KaK a’pooToCchEMKa, KOCMHYECKas ChEMKa,
BEKTOPHbIE KapThl U JIp. DTO MO3BOJIUT OOYYarOMIMMCS MOJIYYUTh 3HAHUS 110 MCIOJIB30BAHUIO
reonH()OPMAITMOHHBIX HMHCTPYMEHTOB U IPOCTPAHCTBEHHBIX MaHHBIX JJISI NMOHHUMaHHUS U
U3yYeHHUs] OCHOB YCTPOWMCTBA OKPYXAIOLIETO MHpa W TMPUPOJHBIX sBieHUU. OOyuarommecs
CMOTYT pe€aJN30BbIBaTh KOMaHJHbIE MPOEKTHl B cdepe HCCIeAOBAHUS OKPY’KAIOLIETO MHUPA,
HayaTh UCI0JIb30BATh B IOBCEIHEBHOMN KU3HU HABUTAIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
3JIEKTPOHHBIE KapThl, COOMpaTh JaHHBIE 00 OOBEKTaX Ha MECTHOCTH, co3/aBaTh 3D-00BEKTHI
MECTHOCTH (KaK OTJEIbHBIC 3[JaHMs, TaK U I[eJIble TOPOJa) U MHOTO€ APYTOE.

Kaaccudukanus nporpaMMspl: TEXHUYECKAs.

HanpaBiieHHOocThL ~ 00pa3oBaTeJbHOW  NporpaMmbl:  oOpasoBarelbHasi  MporpaMma
«I'eonH(pOpMaLIMOHHBIE TEXHOJOTUM» SBJSETCS 001Ie00pa30BaTeNIbHOM MpPOrpaMMol IO
npeaMeTHoM o0nactu «TexHomorusy.

DYHKIHOHATbHOE MPeIHA3ZHAYEHHE MPOrPAMMBI: IPOCKTHAsI.

®opma OpraHu3aluM: TPyNIoBas.

AKTyaJIbHOCTb M OTJIHYHTEIbHbBIE 0COOEHHOCTH MnporpaMmmal

HoBu3na mnporpamMmbl 3akiitouaeTcsi B CO3JaHUM YHHUKalIbHOW OOpa3oBaTeNbHON Cpeapbl,
bopMmupyIOLIEH TPOEKTHOE MBIIUIEHHE 00YYarOMKXCs 3a CUET TPaHCISALUU POSKTHOTO criocoda

JIeATEIbHOCTH B PAMKAX PEIICHUSI KOHKPETHBIX TPOOJIEMHBIX CUTYaIIHH.

AKTyaJIbHOCTh IIpOrpaMMbl 00yCJIOBJIEHA T€M, 4TO paboTa Haj 33/la4aMu B paMKax IPOEKTHON
JEeSTeTbHOCTH (POPMHUPYET HOBBIM TUI OTHOLICHUS B pAMKaX CHCTEMBI «IIpUpOJia — OOIIECTBO
— YeNOBEeK — TEXHOJOTUNY», ONPEACAIONNi 00513aTeTbHOCTh YKOJIOTMYECKOW HOPMHPOBKHU
IpU OpraHu3alvy JI000H AESITEeNbHOCTH, YTO SBJIAETCS MEPBBIM LIAroM K (pOpMHUPOBAaHUIO

KIIOKOJICHUA PA3BUTHD», ABJIAIOIICT OCA TPCHAOM pPa3BUTUA COBPEMCHHOI'O 06IJ_IGCTBEL

[Iporpamma npearnonaraer GOpMUPOBAHUE Yy OOYYAIOIMXCS MPEACTaBICHUM O TEHACHLMSIX B
pa3BUTHU TeXHUUYeCKOU chepbl. HOBBIIN TEXHO-POMBIIIIEHHBIH YKIIa]] HE MOXKET OBITh IMOJ0XKEH
B (popmart oO1iecTBa pa3BUTHUS TOJBKO HA OCHOBAHUHM HOBU3HBI (PU3MUECKUX IPUHIUIIOB, HOBBIX
TEXHUYECKUX PEIICHHUN U KIIACTEPHBIX CXEM B3aUMOJEHCTBUS HA IOCTUHIYCTPUAIBHOM HTaIe



pa3sBUTHUS COLIMYMA, a MJes Pa3BUTHUs OOLIECTBA HENPEJIOKHO BKIKOYAET B ce0d TEHAECHLHUIO K
OOpEeTEeHHUIO COHAIPaBJICHHOCTH aHTPOIOIE€HHBIX (PaKTOPOB, 3aKOHOB Pa3BUTHS OuMocdepsl U
KyJIBTYPHOTI'O pa3BUTHS.

[Memaroruueckas 1e1ecO00Pa3HOCTh 3TOM MPOrpaMMBI 3aKIIOYAETCS B TOM, YTO OHA SIBISICTCS
I[EJIOCTHON M HENPEPHIBHOW B TEYCHHE BCETO IMpoliecca 00yUeHUs U MO3BOJISIET 00yJaroeMycst
miar 3a IaroM packpeiBaTh B ce0€ TBOPYECKHUE BO3MOXKHOCTH W CaMOpPEATHM30BHIBATHCS B
COBpEMEHHOM MHpe. B mporecce m3ydeHHs OKpYXKalOWEro Mupa oOydaromuecs: Mmoiydar

JIONIOJIHUTENbHOE 00pa3oBaHue B 001acT HH(POPMATUKH, Teorpadyu, MAaTEMATUKH U (PU3UKH.

OTIUYUTENEHON 0OCOOEHHOCTBIO IAHHOM IPOTPaMMBI OT YK€ CYLIECTBYIOIIMX 00pa30B aTeNIbH bIX
IporpamMm sBiisieTcs €€ HalpaBJICHHOCTb Ha pa3BUTHE OOydYalOUIMXCS B IPOEKTHOMH
nesreabHOoCcTH coBpeMeHHbIMH Metoaukamu TPU3 u SCRUM ¢ nomoupio COBpEMEHHBIX
TEXHOJIOTUI 1 000PYIOBaHUSL.

Bo3pact o0yuarwmuxcs: ooyJarommecs: 8 KJ1accoB.
Cpoku peaju3anuy nporpamMmal: 68 qacos.
PexxuMm 3anaTuii: mo 1 akageMrUYeCcKHUX Jaca B HEJEIIO.
DopMbl 3aHATHI:

- paboTa HaJ perIeHueM KEeiCoB;

- 1a0OpaTOPHO-TIPAKTUYECKHE PAOOTHI;

- JICKIIMH;

- MacTep-KJaccChl;

- 3aHATUSA-COPEBHOBAHMS;

- BKCKYPCHH;

- IPOEKTHBIE CECCUM.

MeTOI[LI, UCII0JIb3YEMbI€C HA 3aHATHAX:

- npakTuyeckue (ynpaxHeHus, 3a1a4n);
- cIIOBecHbIE (pacckas, Oecesia, MHCTPYKTaX, YTEHHE CIPABOYHOM JIUTEPATYPHI);
- HarJIsAHbIe (JEMOHCTpALs MyJIbTUMEIUIHHBIX Tpe3eHTalui, hororpapun);

- npoOneMHble (METOMABI MPOOJIEMHOr0 H3IOXKEHHS) — oOydaromumcs: NaéTcsl 4acThb
TOTOBOTO 3HAHUS;

- IBPUCTUUYECKUE (YACTUYHO-IOMCKOBBIE) — OOy4YaIOUMMCs MPEIOCTaBIsAEeTCs OoblIast
BO3MO>KHOCTh BbIOOpa BApUAHTOB;

- HCCIICA0OBATCIIbCKUE — 06yqa}01uneca CaMHM OTKPBIBAIOT U UCCIICAYIOT 3HAHU S,
- I/IJIJ'IIOCTpaTI/IBHO'O6I>$ICHI/ITCJ'IBHBIC;

- PECIPOAYKTUBHEIC,



— KOHKpETHbIE ¥  a0CTpakTHble, CHHTE€3 M aHajiu3, CpaBHEHUE, 0000IIeHuE,
a0OcTparupoBaHue, KiIacCU(pHUKAIUs, CHUCTEeMAaTH3allUs, T. €. METOJbl KaK MBICIUTEIbHbBIC
oTIepaIuy;

- HHAYKTUBHBIC, ICTYKTHUBHBIC.

1.1.1. Henun wm 3amaun peanusaliid OCHOBHOM 00pa3oBaTEIbHOM MPOrpamMMbl
OCHOBHOT'0 00I1IeT0 00pa30BaHUs

Ileqb: BoBieyeHHE OOy4alOMMXCS B IPOCKTHYIO JEATENBHOCTh, pa3pabdoTKa HaydHO-

HCCIICA0BATCIILCKUX U NHKCHCPHBIX ITPOCKTOB.

3agauu:

obyuarwwue:

. npuoOpeTeHne 1 yriyOaeHne 3HaHU OCHOB TPOSKTUPOBAHHUS M YIIP aBJICHU S TPOCKTaAMH;
. 03HAKOMIJICHHE C METOJIaMU U mpuémMamu cOopa U aHalii3a HH(popMaIuu;

. o0ydeHHe TPOBEICHUIO UCCIICIOBAHUM, TPE3CHTAIIUN U MEXKITPEAMETHON MO3UITHOHHON
KOMMYHHKAIINH;

. oOydeHue paboTe Ha CHeUATU3UPOBAHHOM 000PYOBAHUY U B IPOTPAMMHBIX Cpeax;

. 3HaKOMCTBO C XapJ-KOMIETCHIUsMHU (TeorH(OPMAIMOHHBIMU), TTO3BOJISIOUMHI

IIPUMCHATh TCOPECTUYCCKHUEC 3HAHHWA Ha IMPAKTHKE B COOTBETCTBHH C COBPEMCHHBIM YPOBHEM

Pa3BUTHUA TEXHOJIOTHIA.

passusaroujue:

. dbopmMupoBaHUE UHTEpPECA K OCHOBAM M300pETaTeNbCKON NeSTeTbHOCTH;

. pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEH U KPEaTUBHOTO MBIIIUICHHUS,

. npuoOpeTeHue onpiTa ucnonb3oBanuss TPU3 mpu ¢popMupoBaHun cOOCTBEHHBIX HACH U
pelIeHn;

. dbopmMupoBaHMEe NOHUMAHUS TMPAMOM UM OOpaTHOW CBS3M NPOEKTa M Cpelbl ero

peain3alnu, 3aJI0’)KEHUC OCHOB COHI/IaJH)HOI\/JI 1 DKOJIOTUYECKOH OTBCTCTBCHHOCTH,
° Pa3BUTUEC T'COMMPOCTPAHCTBECHHOT'O MBIIIIJICHU A,

. pa3BuTHe COPT-KOMMIETEHIIUN, HEOOXOAUMBIX JUIsl YCIEITHOW paboThl BHE 3aBUCUMOCTH

0T BbIOpaHHOH npodeccun.

gocnumamenvhbie:.
. (dbopMUpOBaHUE TPOCKTHOTO MUPOBO33PEHHUS i TBOPUYECKOTO MBINIUICHHS,
. dbopMUpPOBaHNE MHPOBO33PEHUS IO KOMIUIEKCHOW OIIEHKE OKPYKAIOIIETOo MUpa,

HaHpaBHeHHOﬁ Ha €0 IO3UTHUBHOC U3BMCHCHUC,

° BOCIHUTAaHHUE COOCTBCHHOM no3suuuu 1O OTHOHMCHHUIO K JACATCIBHOCTH W YMCHHUC
COIIOCTAaBJIATH €€ ¢ APYTrUMHU TO3ULUAMHA B KOHCTPYKTHBHOM JHUAJIOTE;



® BOCIIUTAHHC KYJIBTYPbI pa6OTBI B KOMaHZAC.

1.1.2. [IpuHIIUIBI U MOAXOBI K (OPMHUPOBAHUIO OOpPa30BATECIBHONW IMPOTPAMMBI

OCHOBHOT'0 00111eT0 00pa30BaHUs
[Iporpamma peanusyercs:

- B HEMIPEPBIBHO-00pa30BaTENIbHOM IEATETbHOCTH, COBMECTHOM J1€ATEIbHOCTH, OCYLIECTBIIIEMO I
B XOJ€ PEKUMHBIX MOMEHTOB, TJi¢ OOYYAIOLIMIICS OCBaMBaeT, 3aKpeILIieT W ampoOupyer

IMMOJIYUYCHHBIC YMCHU A,

- B CaMOCTOSITENIbHOHN JEATENbHOCTH OOyYaroIuxcs, TAe OOydaroluiics MOXKeT BbIOpaTh
NEesTeIbHOCTh MO HWHTEpecaM, B3aUMOJCHCTBOBAaTh CO CBEPCTHHKAMU Ha PaBHOIPABHBIX
MO3ULUSX, PelIaTh IPOOIIEMHbIE CUTYallUH U JIp.;

- BO B3aUMOJIEHCTBUY C CEMBIMU JIETEN.

[TporpamMma MOXET KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSIMHU:
- HOPMaTUBHO-TIPABOBOM 0a3bl OIIKOJILHOT'0 00pa30BaHUS;

- BUJIOBOM CTPYKTYPBI TPYTIIL;

- 00pa30BaTEeNBHOTO 3aIPOca POAUTEIICH.

[Toaxoas! kK GopMUPOBAHUIO IPOTPAMMBI:

- JIM4HOCTHO-OpUEHTHPOBaHHBIM. OpraHuzanus o0pa30BaTEIbHOrO Mpolecca ¢ Y4ETOM
TJIaBHOTO KpuTepus dPGEeKTUBHOCTA 00YyUAIOMIETOCsS — €ro JIMYHOCTH. MexaHu3M — CO3/71aHue
YCIOBUH Uil pa3BUTHS JIMYHOCTH Ha OCHOBE M3YyYEHHUs CIIOCOOHOCTEW OO0YyYaromerocs, ero
UHTEPECOB, CKIOHHOCTEM.

- JesrenbHocTHBIN. OpraHuzanus ACATEIPHOCTH B OOLIEM KOHTEKCTE 00pa3oBaTeNIbHOTO
npoiecca.

- HGHHOCTHBIﬁ. OpFaHI/ISaHI/IH pa3BUTUA MW BOCIIUTAHWUA Ha OCHOBC OGH.IG‘ICJ'IOBC‘IGCKI/IX
HCHHOCTCIZ, a TaKXKC OTUYCCKUX, HPAaBCTBCHHBIX U T. 1.

- KoMIleTeHTHOCTHBIH. (DOpMI/IpOBaHI/Ie T'OTOBHOCTH 06yqa}omnxc51 CaMOCTOSTCIIBHO
I[GI\/'ICTBOBaTI) B XOA€ pCUHICHUSA aKTyaJIbHBIX 3aJ1a4.

- CucremMHbIH. MeTOJ0JIOTHYECKOEe HAlpaBJICHUE, B OCHOBE KOTOPOI'O JISKUT PACCMOTPEHHE
00y4aroIerocsi Kak IeJIOCTHOTO MHOXECTBA JJIEMCHTOB W3 OTHOIICHWW M Pa3IMYHBIX CBS3CH

MCKIAY HUMHU.

- Jluanoruueckuii. OpraHusanus mnpoiiecca ¢ y4ToM MpUHIUIIA JUAN0Ta, CyOBEKT-CYObEKTHBIX
OTHOIIIEHUH.

- IIpobnemupiii. @opMHUpOBaHWE TPOTPAMMBI C TO3WIMH KOMIUIEKCHOTO M MOJIYJIBHOTO
MPEJICTaBICHUS €€ CTPYKTYPhl KaK CHCTEMBI MOANPOTpaMM MO 00pa30BaTEIBHBIM O0JIACTSIM U
JCTCKHUM BHUJaM ACATCIIBHOCTH, CHOCO6CTBYIOH_[I/IM L CJICBBIM OPUCHTHPAM pa3BUTHU .

- Kynsryponornueckuii. Opranusanus npoiecca ¢ y4€ToM MOTEHIHANIA KYJIbTypOCO0Opa3HOro
CoJIep KaHHU s AOIIKOJIBHOTO 00pa30BaHMsl.



1.2. Ilnanupyemble pe3ysIbTaThl OCBOCHHS OOYYalOIIMMHUCSI OCHOBHOW 0Opa3oBaTeIbHOMN
MpOTpaMMbl OCHOBHOTO 001Iero oOpazoBaHus (00s3aTeIbHO MPOBEPUTH pa3zOMEHHE T10

JTUYHOCTHBIM, TPEIMETHBIM H T. 11.)
1.2.1. OO0mme moJIOKEHUS

[Tporpamma faér oOyd4aroIIMMCST BO3MOXKHOCTH IIOTPY3UThCI BO BCE MHOTOOOpasue
IPOCTPAHCTBEHHBIX  (reoMH(OpMAlMOHHBIX)  TexHojorui. Ilporpamma  3HAKOMHUT
o0ydJaromuxcs ¢ reonH(OPMAITMOHHBIMU CHCTEMaMH M C PA3INYHBIMHU BHJIAMU T'€OaHHBIX,
IMMO3BOJIACT ITOJIYYHUTH 0a3oBELIe KOMIIETCHIIUN IIO C60py JaHHBIX W OCBOUTH IICPBUYHBLIC
HaBBbIKU paboThl ¢ JaHHBIMU. [TosTyueHHBIE KOMIIETEHIIMH U 3HaHUS [TO3BOJIAT 00yYarOLIUMCs
IPUMEHHUTh UX TOYTH B JIOOOM HAIlPAaBJICHUH COBPEMEHHOTO phiHKAa. OCBOMB MPOrpamMMmy,
oOyudarolyecss CMOTYyT BbIOpaTh HauOojiee HMHTEPECHYIO JJIsi HUX TEXHOJOTHYECKYIO
HaIPaBIEHHOCTh, KOTOPOI OHM OyIyT 00y4yaThecsi B paMKax yriryOJaEHHOTO MOTYJIS.

[Tporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pa0dOThI ¢ MPOCTPAHCTBEHHBIMHU
JIaHHBIMI, «OpueHTupoBanue Ha MECTHOCTH, «OCHOBEI dororpaduny,
«CamocrosTenbHblld  cOOp  maHHBIXY», <«3D-mMomenupoBaHWe MECTHOCTH W OOBEKTOB
MecTHOCTHY, «['eonHdopmannonnsie cucreMsl (IMMC)», «Busyanuzanus u npeacraBieHue
pE3yJIbTaTOBY.

B ocHoBe pa3zpaboTaHHOW MpOrpaMMbl JIEKHT MeToanyeckuii HHCTpyMEHTapui
denepanpHOTO THIOTOpa bBhicTpoBa AHTOHA IOpheBHua «CeTh NETCKMX TEXHOIMAPKOB
“KBantopuym”. BBOAHBIN MOIYJIbY.

[Iporpamma opueHTHpOBaHa Ha JONOJHUTENbHOE O00pazoBaHHE OOYYaAIOIIUXCS
IIKOJIBHOTO BO3pacTa 7 Kjacca.

MakcuManbHOE KOJIMYECTBO O0yUJalOIIUXCs B rpynie — 15 yenoBex.
1.2.2. CtpykTypa INIaHUPyEeMbIX Pe3yIbTaTOB

[ImanupyeMble pe3ynbTaTbl ONMPAKOTCA Ha BEAYLIME LEJIEBbIE YCTAHOBKH, OTpa)karolue
OCHOBHOMW, CYIIHOCTHBIA BKJIAJ KaXIOW M3y4aeMOM IpOrpaMMbl B pa3BUTHUE JIMYHOCTH,
o0y4Jaromuxcs, UX CHOCOOHOCTEH.

B cTpyKkType ninaHupyemMsIX pe3yabTaTOB BBIACIAIOTCS CIEAYIOIIMUE IPYIIIIbL:

1. JIuuHOCTHBIE pe3yJbTaThl OCBOCHUS OCHOBHOW 0Opa3oBaTeIbHOM IMPOTrpPaMMBI
IPENCTABIEHBl B COOTBETCTBUHM C TPYIITON JTMYHOCTHBIX PE3YJIBTAaTOB.

2. MeranpenMeTHble pe3ysibTaThl OCBOEHUS OCHOBHOW 0OOpa30BaTeIbHOW MPOrpaMMBbl
MPEICTaBIEHbI B COOTBETCTBUH C MOATPYIIaMH YHUBEPCAIbHBIX Y4eOHBIX 1eHCTBHIA.

3. IlpenveTHble pe3ysNbTaTbl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW  IPOTPAMMEBI
MPEICTaBICHBI B COOTBETCTBUHM C TPYIIIaMU PE3yJIbTaTOB y4eOHOr 0 IIpeIMeTa.

1.2.3. JIn4HOCTHBIE PE3YJIBTATHI

IIpozcpammmvlie mpebosanus K yposHIO 80CNUMAHHOCMU (TUYHOCMHbLE Pe3)IbMambyl):



— C(l)OpMI/IpOBaHHOCTB BHYTpeHHeﬁ O30 06}"{3,}01]161"005{, OMOLMOHAJIbHO -ITOJIOKHUTCIIBHOC
OTHONLICHUEC 06yqa}01uer0051 K IIKOJIC, OpUCHTA W HAa ITIO3HAHHUEC HOBOTI'O;

— OpHEHTaIMsI Ha 00pa3el] MOBEICHUS «XOPOILErO YUeHUKa;

— c(opMUPOBAaHHOCTh CAMOOILIEHKH, BKJIOYash OCO3HAHHE CBOUX BO3MOXKHOCTEH B YyuY€HUH,
CIOCOOHOCTH aJIeKBAaTHO CYAUTh O TMPUYMHAX CBOETO ycCIieXa/Heycliexa B YYCHHH;, YMEHUE

BHJICTh CBOM JOCTOMHCTBA U HEJOCTATKHU, YBaXKaTh C€0sI M BEPUTH B yCIIEX;
— c(OPMHUPOBAHHOCTh MOTHBAIIUH K YUEOHOH JESITEITHHOCTH;

— 3HAHUE MOPAJIBHBIX HOPM M C(HOPMHUPOBAHHOCTH MOPAIBHO-ITHUYECKUX CYXKACHUH,
CIOCOOHOCTh K PELICHUI0 MOPAJIBHBIX MPOOJIEM Ha OCHOBE KOOPJAMHAIMHU PA3IMYHBIX TOYEK
3peHusl, CIOCOOHOCTh K OLIEHKE CBOMX MOCTYIKOB U ACWCTBUM JAPYTUX JIIOJEH ¢ TOUKU 3pEHUS
COOITIOICHUSI/HAPYIIIEHU I MOPAJIbHON HOPMBI.

IIpozpammmvle mpebosanus K yposHIO pa3eumusL:

— c(opMHUPOBAaHHOCTH MPOCTPAHCTBEHHOTO MBINUICHUS, YMEHHE BUJETh OOBEM B ILIOCKUX

npeaMerax;
— yMeHHe 00pabaThIBaTh U CHCTEMAaTU3UPOBATh OOJIBIIOE KOJIMYECTBO MH(opManiy;

— c(hOpPMHUPOBAHHOCTh KPEATUBHOI'O MBIIUICHUS, MOHUMAaHUE MPUHLUIIOB CO3JaHHS HOBOTO
HIPOAYKTa;

- C(bOpMI/IpOBaHHOCTL YCHUAYUBOCTHU, MHOI'O3aJa9YHOCTH ;

- C(I)OpMPIpOBaHHOCTB CaMOCTOATCIIBHOTO MOAXO0Ja K BBIIIOJIHCHUIO PA3JIMYHBIX 3a/da4, YMCHUC
pa60TaTI> B KOMaHJC, YMCHUC IIPABHUJIbHO ACJIICTUPOBATH 3aa4Hu.

1.2.4. MetanpeaMeTHbIE pe3yJIbTAThI
['eorpadus
BrinyckHUK Hay4uHuTCS:

. BBIOMpaTh ~ HMCTOYHHMKM  Treorpaduueckoil  uHpopmanuu  (kaprorpaduueckue,
CTaTUCTHYECKUE, TEKCTOBBIE, BHAE0- U (POTOU300pakeHUs, KOMIBIOTEPHbIE 0a3bl JaHHBIX),
aJIeKBaTHBIE PELIAEMbIM 3aJla4aM;

. OpUEHTHUPOBATHCSI B MCTOUHMKAX reorpapuueckoid mHGopmauuu (kaprorpapuyueckue,
CTAaTHUCTUYECKHE, TEKCTOBBIE, BHUJICO- M (HOTOM300pakeHMs, KOMIBIOTEPHBbIE Oa3bl JaHHBIX):
HaxOJIUTh U U3BJIEKATh HEOOXOAMMYIO MH(OPMAIIHIO; ONIPEACIATh U CPABHUBATH KAUeCTBEHHBIC
U KOJIMYCCTBECHHBIC TOKA3aTEeNIH, XapaKTepPHU3yIoIe Teorpaguueckue OOBEKTHI, MPOIECCH U
SIBIICHUSI, UX TOJOXEHUE B MPOCTPAHCTBE MO reorpauuecKuM KapTaMm pa3sHOrO COIEpKaHUs U
IpYyrUM  HCTOYHMKAM;  BBISBISATH  HEIOCTAIONIYI0,  B3aUMOJIOTIONHSIONIYIO  W/MIU
MPOTUBOPEUYMBYIO reorpaduieckyro HHGOpMaIIHIO, TPEACTABICHHYIO B OJJHOM HJIM HECKOJIBKUX
HMCTOYHHKAX,

. NpEACTaBIATh B  pa3linuHbIX (¢QopMmMax (B BUIE KapTbl, TaOIMIbl, Trpaduka,
reorpauyeckoro OmucaHus) reorpaduyeckyro HHQOpMaINioo, HEOOXOAUMYIO AJs PELIeHUs
y4eOHBIX U MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4.



BBIHYCKHI/IK MMOJIYIUT BO3MOKHOCTb HAYUUTLCA:
® MOJCIUPOBATDH reorpa@mqecxne 00BEKTHI U SBJICHHA,

® NpUBOJUTL IMPUMEPBLI IPAKTHUYCCKOIO HMCIIOJIIB30BAHUA F60rpa(bI/I‘IeCKI/IX 3HAaHUH B
PA3IMYHBIX o0nacTax JCATCIIbHOCTH.

Marematuka

CraTtucTuKa U TEOpUsl BEPOSITHOCTEN

BrinyckHUK HayuuTCS:

. MPEICTaBIATh JaHHBIE B BH/IE TAOIUII, AT PaMM;

. YUTATh HHPOPMALIHIO, TPEICTABICHHYIO B BU/JIE TAOIHIIBI, THAT PAMMBI.

B noBceqHEBHOM KU3HU U TPU U3YYEHHUU IPYTUX MIPEIMETOB BBIITYCKHHUK CMOXKET:

. W3BJICKaTh, UHTEPIPETUPOBATH U TPEOOPA3OBBIBATH MH(POPMAIINIO, MPEACTABICHHYIO B
TabMUIIaX U Ha AUarpammax, OTPaKaIoIIyl0 CBOMCTBA M XapaKTEPUCTUKHU PEAIbHBIX MPOIECCOB U
SIBJICHUH.

Harnsnnas reomerpust
['eomerpuyeckue GUTypsl

BhInyCKHUK HAyYHUTCS:

. OlepupoBaTh Ha 0A30BOM ypOBHE MOHATHUAMM: (purypa, Touka, OTpe3OK, MpsiMas, JIyd,
JIOMaHas, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYT OJIbHUK, IPSIMOYTOJIBHUK U KBaJparT,
OKPY>XHOCTb M KpYT, NPSAMOYTOJIbHBIM Mapajuienenumnen, Kyo, map. M300paxats nsydaembie
(GUTypbI OT PYKH U C TOMOILBIO JTUHEHKU U IUPKYJISL.

B noBce1HEBHOM KU3HU U IPU U3YUYEHUHU APYTUX IIPEIMETOB BBIITYCKHUK CMOKET:

. pelaTh MpaKTHYEeCKHE 33Ja4 C IPUMEHEHHEM MTPOCTEHIINX CBOKHCTB (hUryp.
W3mepeHus 1 BBIYMCIICHUS
BrinyckHUK Hay4uTCS:

® BBITIOJIHATE U3MCPCHUC IJINH, paCCTOHHI/IfI, BCJIIMYUH YTJIOB C MOMOUIBKO HHCTPYMCHTOB
JJIA I/I3MepeHHI>'I JUINH U YTJIOB.

dusuka
BrinyckHUK Hay4uTCs:

. coOmogarh mpaBuiia OE30MaCHOCTH M OXpaHbl TpyAa Npu paboTe ¢ ydeOHBIM U
1abopaTOpHBIM 000pYJOBaHUEM;



® IMIOHUMATb IMPUHIUIIBL ,I[GﬁCTBPIH MallnH, HpI/I60p0B N TCXHUYCCKHUX YCTpOﬁCTB, YCJI10BHA
nX 0€30I1acHOr0 UCIOJIL30BaHUS B TIOBCEIHEBHOM KHU3HU,

. MCIIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 337ay HAyYHO-TIOMYJSPHYIO JIUTEPATYypy O
(bHU3MUECKUX SBICHUSX, CIPABOYHBIC MAaTEPHAIIBI, PECYpPCHl HHTEPHETA.

HNudopmarrka
BrpInTycKHUK HayuuTCS:

. pa3nuyath BUABI HH(OOPMAIIUH MO CTIOCO0aM €€ BOCIIPHUSATHS YEIOBEKOM M I10 CIIOCO0aM

eé MNpCACTABJICHUA HAa MATCPUAJIbHBIX HOCUTCIIAX,

. OPUBOJUTH HpPHUMEPHl HMH(POPMAIMOHHBIX MPOLECCOB (TPOLIECCOB, CBA3AHHBIX C
XpaHeHUeM, Ipeodpa3oBaHUEM U Nepeiaueii JaHHbIX) B )KHUBOU MPUPOJIE U TEXHHUKE;

® KJIaCCI/I(I)I/ILII/IpOBaTL cpeacTBa HKT B COOTBETCTBUH C KpYTOM BBITIOJIHACMBIX 3a1a4.

MarteMaTuuecK1ue OCHOBEI I/IHd)ODMaTI/IKI/I

BBInyCKHUK ITOJTyYUT BO3MOKHOCTD:

. MO3HAKOMUTBCA € TMpUMEpaMHU MaTeMaTH4YeCKUX MoOJeNed M HCIOJb30BaHUEM
KOMITBIOTEPOB IIPH MX aHAIIN3€; TOHATH CXOJCTBA U Pa3IUYUs MEXy MaTeMaTHYeCKOW MOJIEIIBbIO
00BEKTa W €ro HaTypHOW MOJEIBI0, MEXIY MaTeMaTHYECKONW MOJETbI0 OOBEKTa/SBICHUS U

CJIOBCCHBIM OITMCAaHHUEM.

Wcnonp3oBanue IPOorpaMMHBIX CUCTEM M CEPBHUCOB

BrinyckHUK Hay4uTCS:
. KJ1accu(UIUPOBaTh (ailyibl 0 TUIY U MHBIM [TapaMeTpam;

. BBINIOJIHATh OCHOBHBIE Ollepaluu ¢ Qailnamu (co3gaBaTh, COXPaHSTh, PEIaKTHPOBATh,

yAaJISATh, ApXUBUPOBATH, «PACcIaKOBbIBAThY apXUBHbIE (DaiiiIbl).

BrinyckHuk oBiajeeT (Kak pe3ysbTaT MPUMEHEHHUS IPOrPaMMHBIX CHCTEM U HHTEPHET -CEPBHCOB

B JJAHHOM Kypce U BO BCEM 00pa30BaTEIbHOM IPOIIECCE):

. HaBBIKAMH PabOTHI C KOMIBIOTEPOM; 3HAHUSAMHU, YMEHUSIMHA U HaBBIKaMH, JOCTATOYHBIMU
Juis paboThI C Pa3IMYHBIMU BUJAMHU IPOrPAMMHBIX CHCTEM M MHTEPHET-CEpBUCOB ((aiiioBbIe
MEHEJ[KEPHI, TEKCTOBBIE PEIAKTOPHI, AIEKTPOHHBIE TAOJIUIIBI, Opay3epbl, TOMCKOBBIE CHCTEMBI,
CJIOBApH, SJICKTPOHHBIC DHITUKIONEANH ); YMEHUEM OMUCHIBATH pa0OTy STUX CHCTEM U CEPBHUCOB
C UCITOJIB30BAHUEM COOTBETCTBYIOILIEH TEPMUHOJIOTHH;

. pa3nuuHbIMU (hOpMaMU MPEACTaBICHUS NAaHHBIX (TAOMULBI, AUArpaMMbl, TpaQUKUA H T.
1.);
. MO3HAKOMHUTCS C TMPOTPAMMHBIMH CPEICTBAMH i1 PabOThl C ayaMOBU3YaJbHBIMU

JAHHBIMH ¥ COOTBETCTBYIOIIUM IMOHATHHHBIM allliapaToM.
BbInyCKHUK MOTYyYUT BO3MOKHOCTD (B JaHHOM Kypce U MHOU y4eOHOM e TeTbHOCTH ):

° IMPaKTUKOBATbCA B HCIIOJIB30BAHHHW OCHOBHBIX BHJOB IPUKIAAHOTO IPOTrpaMMHOIO

obecrieueHus (PEAAKTOPHI TEKCTOB, JIEKTPOHHBIE TAOIUIIBI, Opay3ephl U Ap.);



. MO3HAKOMHUTHCS C TPUMEPAMH HMCIOJB30BAHMS MAaTEMAaTUYECKOr'O0 MOJCIUPOBAHUS B
COBPEMEHHOM MUPE;

. MO3HAKOMHUTHECS C MOCTAaHOBKOH BOIPOCAa O TOM, HACKOJIKO JIOCTOBEpHA TOJy4YeHHAs
I/IH(l)OpMaI_[I/IH, MNOAKPCIIJICHA JIK OHa J0Ka3aTCIbCTBAMU MOJJIIMHHOCTU (HpI/IMepZ HaJIN4yue
AJICKTPOHHOM MOIKCH ); TO3HAKOMHUTHCS C BOBMOKHBIMH TIOJIXOIaMH K OLIEHKE IOCTOBEPHOCTH
nHbopManuu (MpuMep: CpaBHEHHE JAHHBIX U3 Pa3HBIX UCTOYHUKOB);

® IMO3HAKOMUTLCS C IIpUMEpPAaMU UCITOJIb30BAHUA HUKT B COBPCMCHHOM MHPE;

® IMOJYYUTHh INPEACTABIICHUSA O pO6OTI/IBI/IpOBaHHBIX YCTPOﬁCTBaX N UX HMCIIOJb30BAaHHUH HaA
IMPON3BOACTBE U B HAYUYHBIX NCCIICAOBAHUIX.

TexHomorus

Pesynbrarel, 3asBiIeHHbIE OOpa3zoBarenbHOW mporpammon  «TexHomorus» 1o  Onokam
COJIepKaHUs

CDOpMI/IpOBaHI/Ie TEXHOJIOTUYECKOM KYJbBTYPBI W HPOCKTHO-TCXHOJOTMYCCKOTO MBINIJICHHUA

o0yyJaroumxcs

BrinyckHUK Hay4uTCS:

. CJIEZIOBATh TEXHOJOTHH, B TOM YHCIIC B IPOIIECCE U3rOTOBJICHUS CyOBEKTUBHO HOBOI'O
HIPOAYKTa;
. OLICHUBATh YCJIOBUS INPUMEHUMOCTH TEXHOJOTMHU, B TOM YHUCIE C TO3ULMIM

DKOJIOTMYECKOH 3alUIIEHHOCTH

. MPOTHO3UPOBATh MO HM3BECTHON TEXHOJIOTMHU BBIXOABI (XapaKTEPUCTHUKHU MPOIYKTa) B
3aBHCHMOCTH OT HW3MEHEHHUs BXOOB/MapaMeTPOB/PECYPCOB, MPOBEPSATH MPOTHO3BI OMBITHO-
DKCIIEPUMEHTAIIBHBIM IMYTEM, B TOM YHCIE CaMOCTOATENbHO IUIAHUPYS TakKoOro poja

OKCIICPUMCHTBI;

. B 3aBHCHUMOCTH OT CHUTYallMM ONTHUMH3UPOBATh 0a30BbI€ TEXHOJIOTMU (3aTPaTHOCTh —
KauecTBO), IPOBOJUTH aHAIM3 aJbTEPHATUBHBIX PECYPCOB, COCAUHATH B €IWHBIA IUIaH
HECKOJBKO TEXHOJIOTMH 0€3 HX BUJOU3MCHEHUS [UIsl TIONYYCHHUS CIIO0KHOCOCTABHOTO

MaTepHaIbHOI0 UJIM MH(OPMALIMOHHOTO IPOAYKTA;
. IIPOBOJUTH OL[EHKY U UCIIBITAHUE ITIOJYYEHHOT' O IIPOAYKTa;

. OpPOBOAUTH AHAIW3 MOTpEeOHOCTEH B TeX WM HHBIX MAaTepUATBbHBIX MU
UH()OpMaIIMOHHBIX TPOTYKTAaX;

. OINKCHIBATh TEXHOJIOTMYECKOE PEIICHUE C IMOMOIIBI0 TEKCTa, PUCYHKOB, rpaguuecKoro
M300paKEHHUS;
. AHAITM3UPOBATH BO3MOXKHBIE TEXHOJOTUYCCKHE PEIICHUSI, ONIPEICIISTh UX JOCTOMHCTBA U

HEAOCTATKHU B KOHTCKCTC SaHaHHOfI CUTyalluH;

. MPOBOJIUTh U AHAIM3UPOBATh Pa3padOTKy W/MIM peaar3aluio NPUKIAAHbBIX IPOEKTOB,
IIPEAIIONAr A0 X :



. OINpeJeNieHUE XapaKTePUCTHK U pa3paboTKy MaTepUalbHOrO MPOAYKTa, BKIIIOYAs €ro
MOJeNTMpOBaHNe B HHMOpPMAIIMOHHONW cpene (KOHCTPYKTOpE), BCTpAaMBaHUE CO3MaHHOTO
1H()OPMAIIIOHHOTO TPOIYKTA B 3aJaHHYIO 000JIOUKY,

. U3rOTOBJICHHE HMH(POPMAIMOHHOTO MPOAYKTa IO 33/JlaHHOMY aJrOpUTMYy B 3a/JlaHHOM
000J104KE;
. NPOBOAWTh M aHAIM3UPOBATh pPa3pabOTKy W/WIM peaTU3allui0  TEXHOJIOTHUYECKUX

IMPOCKTOB, IPCAITOJIar arommnx:

- ONTHMHU3ALMIO  33JaHHOTO croco0a (TEXHOJIOTHH) TIONY4YCHHS  TPeOYyHOIerocs
MaTepHaIBHOTO MPOAYKTA (ITOCTIE €r0 MPUMEHEHHU S B COOCTBEHHOM ITPAKTHUKE),

— pa3paboTKy (KOMOMHUpOBaHME, W3MEHEHHE NapaMeTpoB U TpeOOBaHUU K pecypcam)
TEXHOJIOTUH TIOTYYEHHS] MAaTEpUATbHOTO U HH(POPMALMOHHOTO MPOIYKTa C 3alaHHBIMU

CBOMCTBAMHU;
. NpPOBOJUTh M  AHAIM3UPOBATh  pa3pabOTKy W/WUIM  pealu3alHio  MPOEKTOB,
MpeoJararonmx:

- IJIaHupoBaHue (pa3paboTKy) MaTepHabHOTO MPOJIYKTa B COOTBETCTBUHU C 3ajadei
CcOOCTBEHHOM JIeATENbHOCTH (BKJIIOYAs MOJICIUPOBAHUE U pa3pabOTKy TOKYMEHTALINH ),

— njaHupoBaHue (pazpaboTKy) MaTepUaIbHOrO MPOJAYKTa Ha OCHOBE CAMOCTOSITEIIbHO
MPOBEIEHHBIX UCCIIEIOBAHUH MTOTPEOUTEIBCKUX HHTEPECOB.

BBIHYCKHI/IK IMOJIYUYUT BOBMOKHOCTb HAYYHUTHCA:

. BBISIBJISITE W (QOPMYyITUPOBATH MPOOJEMy, TpPeOYIOUIyI0 TEXHOJIOTHYECKOTO
peleHus;
. MO (HUITUPOBATH HMEIOIIHECS MPOIYKTEI B COOTBETCTBUU c

CUTYyallMeil/3aKka30M/moTpeOHOCThIO/3a1aueil  IeATeIbHOCTY ¥ B COOTBETCTBHUM C  HUX
XapaKTepUCTUKAMU pa3pabaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJOTUU;

® TEXHOJIOTU3UPOBATH CBOH OIIBIT, MPCACTABIATE Ha OCHOBEC PETPOCIICKTHBHOI'O
aHajin3a u YHHq)HKaHHH ACATCIIBHOCTHU OINMHMCAHUC B BUJAC MHCTPYKIUH UIIN TEXHOJIOTUYCCKOM

KapThl.
1.2.5. IlpenmeTHBIE pe3yIbTaThI

IIpoepammmvie mpebosanus K 3HAHUAM (Pe3YTbMamsbl Meopemudeckol n0020mosKu,):

. npaBuiIa 0e30MacHOi padoThl € ANEKTPOHHO-BBIYUCIUTENBHBIMA MAaIllMHAMU U
cpencrBaMu it cOOpa MPOCTPAaHCTBEHHBIX aHHBIX;

. OCHOBHBIE BUIBI TPOCTPAHCTBEHHBIX JTaHHBIX;

. COCTaBHBIC YACTH COBPEMEHHBIX T€OMH(POPMAIIMOHHBIX CEPBHUCOB;

. npodeccuoHanbHOe MpOrpaMMHOE o0ecrieueHue TUIS 00paboTKH
IPOCTPAHCTBEHHBIX JAHHBIX;

. OCHOBBI M IPUHIIUTIBI Q9POCHEMKH;

. OCHOBBl W TMPUHLMIBI PAOOTHl TJIOOANBHBIX HABUTAIMOHHBIX CITYTHUKOBBIX

cucreM (F'HCCO);



. NpeACTaBlI€HUEe M BU3yalIM3alUs  MPOCTPAHCTBEHHBIX
HenpohecCuOHaTbHBIX TOJIB30BATEIICH;

MaHHBIX I

. npuHIunel 3D-MoaenpoBanHms;

. YCTPOICTBO COBPEMEHHBIX KapTorpapuuecKux CEpBUCOB;

. MpEJACTaBICHUEe W BU3YyAIM3allUs  NPOCTPAHCTBEHHBIX  JIAHHBIX  JUIS
HenpodecCuOHANBHBIX TTOJIb30BATEIICH

. nemuGprupoBaHe KOCMIUYECKIX H300pasKeHUI;

. OCHOBBI KapTorpaduu.

Ilpocpammmsie mpeboeaHusi K YMeHUAM U HABLIKAM (pe3yibmamsl NpaKmMuyecKol
nO02OMOBK1):

. CaMOCTOSTEIPHO peliaTh IMOCTaBICHHYIO 3aJady, aHAIMU3UpPYysd W TOoa0Hpas
MaTepuaibl U CPEICTBA Ui €€ PelIeHuUs;

. CO3/1aBaTh M PACCUUTHIBATH MOJIETHBIN TIJIAaH JUIsi O€CIUJIOTHOTO JIETATEIbHOTO
anrnapara;

. oOpabaTpiBaTh  a’3pPOCHEMKY U MOJAy4YyaTh TOYHBIE OPTOQPOTOIIAHBI U
aBTOMAaTU3UPOBAHHBIE TPEXMEPHBIE MOJIENI MECTHOCTH;

. Mo IeupoBath 3D-00bEKTHI;

. 3alMINATh COOCTBEHHBIE MPOEKTHI;

. BBITIOTHSATH OLU(PPOBKY;

. BBITTOJTHSTH IIPOCTPAHCTBCHHBIN aHAIH3,;

. CO3/IaBaTh KapThI;

. CO3/IaBaTh MpOCTEHINe reorpapuieckre KapThbl Pa3InyHOTO COIEPIKaHUS;

. MOJICTTUPOBATH reorpaduueckue 0ObEKTHI U SIBJICHUS,

. MPUBOUTE TPUMEPHI TPAKTUYECKOTO UCITOJIB30BAHMS TeorpapuuecKu X 3HaHUH B

Ppa3IMYHBIX obmacTsx ACATCIIbHOCTH.

1.3. Cucrema OLEHKM JOCTHUKEHHS IUIAHMUPYEMBIX pPE3YyJIbTaTOB OCBOEHHS OCHOBHOM

00pa30BaTEeNBLHON MPOTPAMMBI OCHOBHOT'O O0OIIET0 00pa30BaHUs
Buabl koHTpOIS:

- IPOMEXKYTOYHBII KOHTPOJIb, IPOBOIMMBIN BO BPEMsI 3aHATHUH;

- UTOT'OBBIN KOHTPOJIb, IPOBOJUMBIH ITOCIIE 3aBEPILICHUS BCEl yUeOHOH IPOTpaMMBI.

@opMBI IPOBEPKHU PE3YJIBTATOB!

- HaOJro/IeHU e 3a 0OYYAIOIMMHUCS B TIPOIecce padoThI;

- UT'PBI;

- I/IHIII/IBI/IZIyaJ'H)HI)IG " KOJIJICKTUBHBIC TBOp‘-IeCKI/Ie pa6OTI)I;
- Oecepl C OOYYAOMIMMHUCS U UX POIAUTEISMHU.

DOpMbI TOIBEACHUS HTOTOB:

- BBITIOJTHEHUE TPAKTUYECKUX PadoT;
- TECTHI,

- aHKETHI;

- 3alIMTa TPOEKTA.



HroroBas arrtecraiusi oOy4arOIIUXCs MPOBOAMUTCSA MO pe3yjbTaTaM IOATOTOBKH W 3alUTHI
IIPOEKTA.

21.]'[5[ OLICHHUBAaHUA ACATCIBHOCTH o6yqa}0m1/1xcs{ HCITIOJB3YIOTCA HWHCTPYMCHTBI CaMO- U
B3aMMOOIICHKH.

2.2. IlpumMepHsbie porpaMmMbl yueOHbIX peameToB, KypcoB (YTII, rae kak npuMep nponucaHo
«Keiic 1 — 10 ygacoB», mociie KpaTKoe OMUCAHHUE, YTO 3TO 3a KEHC, OMMCAHHUE MOYacCOBOE
BBIHOCHM YK€ B CaM KEHC).

[TpumepHOE yueOHO-TeMaTH4ecKoe IIIaHUPOBAHUE:

Ne | Paznmen nmporpammsl yaeOHOTO Kypca KonunuectBo
n/n 4acoB
1 3nakoMcTBO. TexHuka Oe3omacHocTH. BBomHoe 3anstue («MeHss | 2
MHUD»).
2 BBenenne B reomHdopmanuoHHble  TexHojoruu. Keiic 1:| 7

«CoBpemeHHbIe KapThl, njn Kak onucatb 3emJiii0?».

Keiic 3HaKOMUT 00y4aronmxcsi ¢ pa3sHOBUIHOCTSAMHU JaHHBIX. Perras
3aady Keiica, 00ydaronmecst IpOXOosT CASAYIONIHEe TEMATHKH: KapThI
U OCHOBBI HX (I)OpMI/IpOBaHI/IH; 1/13yquHe yCJIOBHbIX 3HAKOB H
NPUHIIMIIOB WX OTOOpaXEHUs Ha KapTe, CHUCTEMbl KOOPIWMHAT H
HpOGKHI/IfI KapT, UX OCHOBHBEIC XapaKTepI/ICTI/IKI/I U BO3MOXKHOCTH
OpUMEHEHHUs; MaciuTad M Jp. BCIOMOTaTeNbHbIE HWHCTPYMEHTHI
(hopMHUPOBAHUS KapTHI.

3 Keiic 2: «I'nmobanpHoe mozunmonupoBanue “Haiiau ce6s Ha 3eMHOM | 4
mape”’».

HecmoTpst Ha TO, 4TO HAaBUTaTOphl M CIOPTHUBHBIC TPEKEPHI CTAIN
HEOTHEMJIEMOM YacThiO HAllleW JKU3HM, MAJIO KTO 3HAET MPUHIUI UX
pabotel. [Ipoiias ketic, oOydatrommuecs y3natot npo ['JIOHACC/GPS
— TOpUHOUOB  pabOThl, WCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npumenenue. Ilpumenenue morrepoB. Busyanmmzanusi TEKCTOBBIX
JaHHBIX Ha KapTe. Co3jaHKue KapThl HHTEHCUBHOCTH.

4 dororpaduu 1 MTaHOPAMBI. 9
Pasnen, TDOCBAIEHHBIM WCTOPUM M IPUHLUIAM  CO3JAHUS
¢dotorpadpuun. OOydaronmecs MO3HAKOMATCS ¢ TEXHUKOW CO3aHUS
dororpaduu, MO3HAKOMATCA C BO3MOXKHOCTSMH TPUMEHCHUS
doTorpadun Kak cpeacTBa CO3AaHUS Yero-Iuoo.




5 OcHoBbl ad3podoTochéMku. [IpuMeHeHrne OeCTMIIOTHRIX aBHAITMOHHBIX | 29
cucreM B adpodorocrémke. Keiic 3.1: «/lns dero Ha camom gene
HY>KeH OeCITMIIOTHBIN JIeTaTeNbHbIH anmnapaT?y.

OOBEMHBIN Kelic, KOTOPBIA TO3BOJIUT 00YUYAIOIIUMCSI OCBOUTH ITOJTHYIO
TEXHOJIOTUYECKYIO  IIETOYKY, HCIOIb3YyeMYI0  KOMMEPUYECKUMH
KOMITaHUSMU. Y CTPOMCTBO M MpUHIMIBI pyHKIIMOHMpoBaHus BITJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKHU U MIPUHILIUIIOB NIepenaun nHbopMaIuu
¢ BITJIA, o6pabotka nanubix ¢ BIIJIA (koney nepsoco 2ooa u nauano
8MoOpPo2o 200a 00yueHUs)

6 Keiic 3.2: «3meHeHue cpesibl BOKPYT HIKOJIBI». 10
[Mpomomxkenue keiica 3.1. OOyuwaroruecs, uMes B CBOEM
pacropsbKeHUHM  3JEKTPOHHYI0 3D-Mojenb HIKOJNBI, MPOJOJIKAIOT
BHOCHUTH U3MEHEHHUSI B MPOAYKT C IIEJbIO OlaroycTpoicTBa paiioHa.
OOyuarommecsi MPOJOJDKAIOT COBEPIICHCTBOBATh CBOW HaBBIK 3D-
MOJICTTUPOBAHHS, 3aBEPIIasi MPOEKT.

7 [TonroroBka 3amuThl MPOEKTA. 5
8 3aluTa npoeKToB. 2
9 3axmountensHoe 3aHsTre. [loaBeneHre uToros paboThI. 2

2.2.1. O0mme monoxeHust

[Mporpamma  «['eoMH(GOPMALIMOHHBIE  TEXHOJOTHUW»,  SBISSICH  HEOOXOIUMBIM
KOMITOHEHTOM 0011ero oOpa3oBaHHsl BCEX OOYYAIOMIMXCS, MPEIOCTABISET WM BO3MOXKHOCTH
IPUMEHATH Ha IPaKTUKE 3HaHUs OCHOB HayK. [Iporpamma siBisiercst akTHUECKU €JMHCTBEHHBIM
MIKOJBHBIM YY€OHBIM KypCOM, OTPKAIOIMM B CBOEM COICpP)KaHWU OOLME TPUHIIHIIBI
npeobpasyromieil JAeATeNbHOCTH 4YelIOBEKa M BCE AacleKThl MaTepHalbHOW KynbTypbl. Kypc
HaIpaBJieH Ha OBJIAZICHHE 00yJaIOIMMMHUCSl HaBBIKAMU KOHKPETHOU MPEIMETHO -Ipeodpasyromeit
JIeSATEIbHOCTH, CO3[aHHE HOBBIX LIEHHOCTEW, YTO, HECCOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pa3Butus odmecTBa. B pamkax «TexHOIOTHM» MPOUCXOIUT 3HAKOMCTBO ¢ MHPOM Tpodeccuii u
OopueHTaluMs oOydJaromuxcs Ha paboTy B pa3IMuUHBIX cdepax OOIIECTBEHHOIO MPOU3BOCTBA.
Tem campiM oOecneymBaeTCsl MPEEMCTBEHHOCTh MeEpexoaa oOO0ydarmuxcs OT OO0Imero K

npodeccuoHaIbHOMY 00pa30BaHUIO M TPYAOBOU JESITEIHHOCTH.



[Tporpamma npenmera «TexHosorus» obecrieunBaeT (HOPMHUPOBAHUE Y OOYYAFOIIUXCS
TEXHOJIOTUYECKOT 0 MBIIUIEHNA. CXeMa TEXHOJIOTMYECKOI'O MBIIIICHUS (HOTpC6HOCTB — IOCJIb —
CIoco0 — pe3yNbTaT) MO3BOJSET HauboJIee OPraHuYHO pellaTh 3aJaud YCTAaHOBJICHUS CBS3eH
MCKOY O6pa30BaTeJ'II)HI)IM N KN3HCHHBIM IPOCTPAHCTBOM, O6pa30BaTeJ'II)HI)IMI/I pE3yabTaTaMu,
MOJYyYCHHBIMU TIPU M3YYCHUH Pa3IMYHBIX MPEAMETHBIX 00JacTeil, a TakkKe COOCTBCHHBIMHU
o0pa3oBaTeNbHBIMU  pe3yJibTaTaMH (3HAHUSIMH, YMEHUSMH, YHUBEPCAJIbHBIMU Y4YE€OHBIMU
NEUCTBUSAMU U T. J.) U KU3HEHHBIMU 3ajadaMu. Kpome Toro, cxema TEXHOJOTHYECKOTO
MBIIIIUICHUS ITO3BOJISIET BBOIUTHL B O6p330BaTeJ'IBHBII71 npouecc cCuryaluuu, aOarolHrue OIIBIT
NPUHATUSA MParMaTUYHBIX PEIICHUN Ha OCHOBE COOCTBEHHBIX OOpa30BATEIBHBIX PE3yJIbTATOB,
HaunHadg OT PCIICHUA OBITOBBIX BOIIPOCOB MW 3aKaH4YMWBas PCUHICHUEM O HaAIpPaBJICHUAX
IPOAOIDKEHUST 00pa30BaHusl, TOCTPOSHUEM KaphepHBIX U )KU3HEHHBIX IJIaHOB. Takum oOpazom,
nporpamma «l'eomHdpopmaTikay TO03BOJIIET CHOPMHUPOBATH Y OOYYarOIIMXCS pecype
IPAKTHYECKUX YMEHUN M ONbITa, HEOOXOAMMBIX IS PasyMHOW OpPraHMU3allMH COOCTBEHHOU
KU3HHU; CO3MaET YCIOBHS Ui PasBUTHS WHHUIIMATHUBHOCTH, H300pETaTEIbHOCTH, THOKOCTH

MBIIJICHUA.

Y4eOHO-BOCMIUTATENbHBIA TMPOIECC HampaBieH Ha (HOpMUpOBAHUME | Pa3BUTHE
Pa3IMYHBIX CTOPOH O0YYArOIIUXCS, CBSI3aHHBIX C pealin3aluell Kak WX COOCTBEHHBIX HHTEPECOB,
TaKk U MHTEPECOB OKpyXkaromero mupa. [Ipu 3T7oM ruOKoCcTh MpOrpamMMbl MO3BOJSET BOBJIECUYD
00yJaroIMXCsl C PA3IMYHBIME CITOCOOHOCTSAMHU. BosbIIoi 00bEM MPOEKTHBIX pabOT MO3BOJISET
YUCCTh MHTCPCChHI U OCO6CHHOCTI/I JJMHHOCTHU KaXJ0ro 06yqalomer0c;1. 3aHsaTHd OCHOBAHLI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHUSAX OOYYEHHs, a TaKKEe CHCTEMHO-IEATEIbHOCTHOM

METOJIe OOYUICHMUSI.

JlaHHas mporpamma IpeanojaracT BApUATUBHBIM IOAXOJ, TaK KaK B 3aBUCUMOCTH OT

06yqafomeroc;{ IMO3BOJIACT YBECIIMYNUTH UJIKM YMCHBIINTDH 00BEM TOM MM HHOM TEMBI, B TOM YHCJIC

U CIIO’)KHOCTB, a TAK)KE MOPSIOK MPOBEACHUS 3aHATHI.
2.2.2. OcHOBHOE coziepKaHue y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus

Ha mnporsokeHun Kypca mporpamMMbl 0Oydaromiuecsi MO3HAKOMATCS C PasTuYHBIMHU
reonH(popMaIMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKMX 00J1acTIX MPUMEHsIETCsl TeonHpopMaTuka,
KaKue 3aladyd MOXKET pellaTh, a TaKK€ CMOTYT CaMU IPUMEHATh €€ B CBOEW MOBCEIHEBHOU
xu3HU. OOyuarommecss 0a30BO YCBOAT MPUHLIMN Mo3unuoHupoBanus ¢ nomompio ['HCC.
VY3Ha10T, KaKk MOXKHO OpPraHu30BaTh COOp CIIYTHUKOBBIX JAQHHBIX, KaK OHH MPEICTABISAIOTCS B

TEKCTOBOM BHU/JIE M KaK UX MOKHO BU3yallu3UpOBaTh. B pamKkax nmporpaMmsl BEIOEPYT IPOEKTHOE



HamnpaBJICHUC, HAYYATCd CTABUTH 3ada4u, UCCICAOBATH HpO6HeMaTI/IKy, IJIAaHUPOBATb BCACHUC

IIPOEKTA U TPAMOTHO PACIPENEINIATh POJIU BHYTPU KOMAHIBI.

OOyuaroniecss CMOTYT TIO3HAKOMHUTBCS C HCTOPHEH TNpPUMEHEHHS OeCHUIIOTHBIX
JIeTaTeNbHBIX alapaToB. Y3HAIOT O COBPEMEHHBIX OECIMIOTHUKAX, CMOT'YT PELIUTh Pa3IUyuHbIe
3aJ]aui € UX MOMOIIBIO. Y3HAIOT Takke M 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECITUIIOTHBIX
cucreM. OOyuaromuecs: y3HaroT, Kak co3Ja€Tcs MONETHOE 3afaHue s OecnuiIoTHUKOB. Kak
NPOU3BOAUTCS 3allyCK U JanbHelmas cbéMka ¢ momoubio BAC. A Ttakke mosydar Takue

pe3yIbTaThl ChEMKHU, KaK OPTOPOTOILIAH U TPEXMEPHBIE MOJIEIH.

OOyyaroruecss  yriayositTcs B TEXHOJOTHIO  OOpaOOTKM  TE€OJaHHBIX  MYyTEM
ABTOMATH3UPOBAHHOTO MOJICIUPOBAHUS OOBEKTOB MECTHOCTH. (CaMOCTOSTENIEHO CMOTYT

BBIMIOJTHUTH CHEMKY MECTHOCTH O TTONETHOMY 3aianuto. Co3ganyTt 3D -Mozaenu.

OO0yyaronyecs 03HaKOMATCA € PA3IMYHBIMH YCTPONCTBAaMH IPOTOTUIIUPOBAHHUS. Y3HAIOT
o0Imye MPUHIUIBI PadOThl YCTPOMCTB, cChephl MX MPUMEHEHHS U TPOIYKTH JESTEIBHOCTH
JNaHHBIX ycTpolcTB. OOydaronmecs Haydarcss roToBUTh 3D-Monenu 11 meyaTu ¢ IMOMOILBIO
JKCHOpTa JNAaHHBIX. J[OMOMHAT MOAENH MO JAaHHBIM a3pO(POTOCHEMKH C MOMOUIBIO PYYHOTO

MOJCIIMPOBAHU . HpI/IMCHHT YCTpOﬁCTBa JJI IPOTOTUITUPOBAH WS JJIA IICYAaTH 3aJaHU .

OOy4aromnuecs: ©3y4aT OCHOBBI B TOATOTOBKe npeseHTanuu. Cosznanyt e€. [ToarotoBsrcs

K IMPEACTABJICHUTO pCAJIM30BAHHOI'O ITPOTOTHUIIA. HpeHCTaBHT €To, 3allrIias MMpocCKT.

3.1. [IpumMepHBIi yueOHBIN MJIaH OCHOBHOT'O O0IIIET0 00pa30BaHUS
3.1.1. IIpumepHbIii kaneH gapHbIN yueOHbIH rpaduk Ha 2020/2021 yueOHbIM roa

Ilepuoa 00yueHust — CeHTAOPb-Maii.
KoanyecTBo yueOHbIX Heteab — 34,
KoandecTBo 4acoB — 34 B rox

Pexxum npoBenennst 3aHATHI: 1 pa3 B Hezeno.

No | Mecsn dopma Kon- Tema 3ansaTus dopma KOHTPOJISt
n/m 3aHATUS | BO
4acoB
1 CeHTs0pb JUTIP 2 3HaKOMCTBO. Texuuka | becena
0€30MacHOCTH. BBoanoe
3anstue (Menss mup+).




CeHTs0pb

JU/ITP

HeoOxonumocTs  KapTel B
coBpeMeHHOM Mupe. Cdepsl
NpUMCHCHUSA, TMCPCIHCKTHBLI
HCIOJIb30BaHMS KapT.

becena

CeHTs0pb

JUTIP

BektopHble  nmaHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'NC. IlBer xak aTpuOyT
KapThl. 3HAKOMCTBO c
KapTorpapuyecKuMH OHJIaH-
CepBHUCaMH.

Bbecena

CeHTs0pb

JIUTIP

Cser u 1user. Poap nBera Ha
kapre. Kak 3actaBuTh LBET
pabotaTh Ha ce0s?

becena

OxTs0pB

JIUTIP

Co3manne W  TyOIUKanus
COOCTBEHHOM KapTHl.

JlemoHCTpanus
pelIeHus Kenca

OKT0ph

JUIIP

Cucremsl r7100aJIBHOTO
MMO3UIHMOHHUPOBaHUA.

becena

OkTs0pB

JITIP

[IpumeHeHne CyTHUKOB IS

MO3UIITUOHUPOBAHUA.

JlemoHCTpanus
pelIeHus Kenca

OKTa0pB

JUTIP

Ucropus ¢oTorpadumn.
dororpadus kak  crocod
U3yYCHHUS OKPYKaroIIero
MHpa.

Bbecena

Hos6pb

JUIIP

XapaKkTepuUCTUKU
¢doroanmnaparos. Ilomyuenue
KaueCTBEHHOI'0 (JOTOCHUMKA.

becena

10

Hos6pb

JI/IIP

Coznanue cheprueckux
rma”Hopam. OcHOBHBIE
TTOHSTHSL. Heobxomnmoe
o0opynoBaHuUeE. Texnuka
CBEMKH chepruvecKux
raHopam pa3Iu4uHON
anmaparypou.

becena




11

Hos6pb

JU/ITP

Co3nanue cepryecknx
ITAHOPAM. CumBka
MOJIy4YeHHBIX  (oTorpaduii.
Koppekuus u peTymb
MaHOPaM.

TectupoBanue

12

Jexabpb

JUIIP

dororpammeTpust U €€
BIUSHUE Ha COBPEMEHHBII
MHUp.

becena

13

Jexabpb

JUITP

Cuenapum CheMKH OOBEKTOB
TUIst MOCIIETYFOILET O
MTOCTPOCHUS ux B
TPEXMEPHOM BH/IC.

becena

14

Jexabpb

JI/TIP

[MpuHnun OCTPOEHUS
TPEXMEPHOT'O0  HM300pakeHUs
Ha KommbloTepe. PabGorta B
¢dororpammerpuyeckom I10 -
Agisoft  Metashape  wam
aQHAJIOTTYHOM. O6pabotka
OTCHATOI'O MaTrepuaa.

becena

15

Jexabpb

JIUTIP

becninnotHuk B
reonHdopmaruke.
YCTpOHCTBO M NIPUMEHEHHE
JPOHA.

Bbecena

16

SHBaph

JI/TIP

TexHuueckue OCOOEHHOCTH
BILJIA.

becena

17

SIHBapsp-
Ddespanb

JUIIP

[TunotupoBanue BITJIA.

TectupoBanue

18

deBpanb

JUTIP

Hcnonn3oBanue
OECIIMJIOTHUKA JUISL CBEMKH
MECTHOCTH.

JlemoHCTpanus
pelieHus Kenca

19

Mapt

JUTIP

Bosnukaromue poOsIeMbl
npu cosmanuu 3D-mopeneil.
CnocoObl  peTaKTUPOBAHUS
TPEXMEPHBIX MOJIETIEH.

becena




20 | Maprt JUTIP 2 TexHooruu Becena
MPOTOTUITUPOBAHUSL.
VYerpoiicTBa 11 BOCCO3AAHUS
TPEXMEPHBIX MOJIETIEH.
Pa6ota ¢ 3D-ipurTEpOM.

21 | Mapr JUIIP 1 @usnueckue u xumuueckue | TectupoBanue
cBOMcTBA ILIacTUKa miga 3D-
IIPUHTEPA. Ileuats
TPEXMEPHON MOJENH LIKOJIBI.

22 | Mapr JI/TTP 1 Pa6ora B TIO mms pyunoro | becena
TPEXMEPHOT'0
MmojenupoBanus — ScetchUP

NI aHAJIOTUYHOM.

23 | Anpens JI/TIP 7 DKCIOPTUPOBAHHE becena
TPEXMEPHBIX Gaiinos.
IIpoexTupoBanue
COOCTBEHHOM CIICHBI.

24 | Anpenb JUTIP 2 Ileyars wMomenun Ha 3D-| Becena
MIPUHTEpE. Odopmnenue
TPEXMEPHOM  BELECTBEHHOM

MOJIEJIH.
25 | Mait I1P 3 IToaroroska 3aIUATEI
MPOEKTA.
26 | Mait [P 2 3amuTa MpoeKToB. JleMoHCTpamus
peLeHus KecoB
27 | Mait JI/TTP 2 3aKTIOYMTENIRHOE — 3aHSTHE.

[lonBenenue UTOroB pabOTHI.
[Tnansl mo mopaboTke.

3.2. Cucrema ycnoBHii peanu3alui OCHOBHOM 00111e00pa3oBaTeIbHOM TPOrpaMmbl

3.2.1. Onucanue KaJIpoBBIX YCIOBHMI peanu3allid OCHOBHOM 00pa3oBaTENIbHON MpPOIrpaMMBI

OCHOBHOT'0 00111eT0 00pa3oBaHusl (ONMCaHNE KOMITETCHIIMI HACTAaBHUKA)

HacraBuuk mporpammel «I eonHpopmaTrkay paboTaeT Ha CTBIKE CAMBIX aKTyaJIbHBIX 3HAHUH 110
HAIPaBJICHUIO TEONPOCTPAHCTBEHHBIX TEXHOJOTUM, a TAKXKE FEHEPUPYET HOBBIE MOAXOIbI U

peUI€CHUA, BOILIOLIAA NX B PE€AJIbHBIC ITPOCKTHI. HacraBHUK sBIsieTcs T'PaMOTHBIM CIICIUATIUCTOM



B 00acTu reonH(OpPMAIMOHHBIX CHCTEM, CIEAUT 32 HOBOCTSIMHU CBOEU OTpPACIIH, U3y4YaeT HOBbIE
texHosoruu. O6maaeT HaBbIKaMU MTPOCKTHOM JIEATEIBHOCTH, BHEIPSS €€ MPUHIIUIIBI B IPOIIECC

00yYeHUSI.

HactaBHUK B paBHOﬁ CTCIICHU 06naz[aeT KaK CHCTCMHOCTBIO MBIIVICHUA, TdK U AOYXOM
TBOPYCCTBA, MO6I/IHGH, YMEET pa6OTaTI) B KOMaHJAEC, KPUTUYCCKHU MBICIIUTDH, daHAJIU3UPOBATH U
0606H_IaTB OIIBIT, TCHCPUPOBATbL HOBOC, YMCCT CTABUTDH 3aa41 U PCHIATH UX, a TAKIKC pa6OTaTB B
YCIIOBHAX HGOHpeIIeJIéHHOCTI/I " B paMKax HpOGKTHOﬁ mapagurMaol. ITomumo 9TOro, HaCTaBHHUK

obyagaeT meaaroru4eckoi Xxapu3Moi.
4. Conep:xaHue Kypca
OcHoBHBIE pa3ie/ibl NPOrpaMMbl Y4e0OHOro Kypca

1) BBeneHue B 0CHOBBI FeOMH()OPMANMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX AAHHBIX.
OOyuarorecss TMO3HAKOMATCS C  Pa3IMYHBIMA  COBPEMEHHBIMH TeOMH(OpMaIMOHHBIMU
CUCTEeMaMHU. Y3HAIOT, B KaKUX 00JacTsIX MpUMEHsETCs reonH(popMaTrka, Kakue 3aJ1aqyd MOKET
pemarp, a TaKkke Kak 00yJyaromuecss MOTyT CaMH MPUMEHSTh €€ B CBOEH ITOBCETHEBHOM JKU3HH.

2) ¥Ypoxk padorsi ¢c [J/TOHACC.

OOyuaromuecst 6a30B0 yCBOST MPUHIHMN To3ulinoHupoBanus ¢ nomomisto [HCC. Y3HarwT, kak
MO>KHO OpPTaHM30BaTh COOP CYTHUKOBBIX JAHHBIX, KAK OHU MPEICTABIISIOTCS B TEKCTOBOM BHU €
Y KaK UX MOXHO BU3YaJIN3UPOBATh.

3) BpIGOp NPOEKTHOr0 HANMPABJIEHUS M pacipeaeeHue poJiei.

BriOop mnpoexkTHoro HampaBieHus. lIlocranoBka 3anaum. VccinegoBanue mnpoOIeMaTHKH.
[lnanupoBanue npoekta. Pacnpenenenue posuen.

4) YcTpoiicTBO M MPUMeHEHHE 0eCTTUIOTHUKOB.

OOyuaromumecs: mo3HakomsTes ¢ ucrtopueit npumernenust BAC. Y3nator o coBpeMeHHBIX BAC,
KaKue 3aJaud MOXKHO pellaTh C HUX I[IOMOLIbI0. Y3HAIOT TaK)K€ OCHOBHOE YCTpPOICTBO
coBpeMeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0€CTTHIOTHHKOB.

OO0yuaronecs y3HaroT, kKak coznaércs nonéraoe 3aganue A BAC. Kak npousBoautes 3amyck
U JanbHelmas cbéMka ¢ nomoibio BAC. A Takke Kakue pe3ysbTaThl MOKHO MOJTYYUTh U KaK
3TO clenaTh (MmoydeHue opTooTorIana u TpEXMEPHONH MOJIEIH ).

6) VYriay6JéHHoe H3yueHHe TeXHOJIOTHii 00padoTKH reoJaHHbIX.

ABTOMaTH3UPOBAHHOE MOJICIMPOBaHKE OOBEKTOB MECTHOCTH ¢ oMoIbio A gisoft PhotoScan.

7) Coop reojaHHbIX.

As3podoTochEMKa, BHITTOTHEHHE ChEMKU MECTHOCTH 10 MTOJETHOMY 3a/IaHUIO.



8) O6paboTka U aHAJIU3 reoaHHbIX.
Coznanue 3D-mozenei.

9) M3yyenHue ycTpoOiicTBa /ISl MPOTOTHITHPOBAHMSI.
O3HakoMJIEHHE C YCTPOMCTBAaMU NPOTOTUNHUPOBAHUS, MNPEAOCTABICHHBIMH OO0YyYarOIMMCS.
OOyuaronuecs y3HaIOT OOIIKMe MPUHIIUIIBI PA0OTHI yCTPOUCTB, a TAK)KE KOTAa OHU MTPUMEHSIOTCS
U YTO C UX MMOMOIIBIO MOKHO MOJYYHUTb.

10) MoaroToBKA AAHHBIX JIJIsl yCTPOICTBA MPOTOTHIIMPOBAHUS.
[Toaroroska 3D-mozeneil, 3KCNOPT JAHHBIX, MOATOTOBKA 3aJJaHUH 110 MEYaTH.

11) [IporoTunupoBanme.
[TpumeHnenue ycTpoiicTB npototunupoBanus (3D -npunTep).

12) IocTpoeHune NMPOCTPAHCTBEHHBIX CIIEH.
JlononHeHnue Mojenel Mo JAaHHBIM a3pO(OTOCHEMKH € MOMOIIBI0 PYYHOTO MOJEIUPOBAHUS U
MOATrOTOBKA K MI€YaTH Ha YCTPOMUCTBAX MPOTOTUIIMPOBAHUSL.

13) IoaroToBKAa Mpe3eHTALMIA.
N3yuenne ocHoB B mnoaroroBke npeseHtaunu. Cozganue npeseHtauuu. lloaroroBka k
MPEICTaBICHUIO PEATM30BaHHOI'0 MMPOTOTHUIIA.

14) 3amuTa nMpoeKToB.
[IpencraBneHue peaqn30BaHHOTO TPOTOTHUIIA.

4.1. TemaTuyeckoe MIIAHUPOBAHNUE

Bcero
Ne i/ Paznensr mporpammel yaeOHOTO Kypca 4acoB
1| 3uakomcTBo. Texnuka 0e3onmacHocTu. BBoaHoe 3aHsiTHE 1
(«MeHsist MUP»).
2 | BBenenue B reonH(popmanuoHubie TexHosorun. Keiic 1:
«CoBpemennbie kapThl, wiid Kak onmucars 3eMiaio?».
2.1. HeoOxoanmocTh KapThl B coBpeMeHHOM Mupe. Cepsl 2
MIPUMEHEHU I, TEPCIEKTUBBI UCIIOJIb30BaHU KapT.
2.2. BekropHbie nannbie Ha kapTax. 3HakoMcTBO ¢ Be6-I'C. 2

L{Bet kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpadm4ecKMU OHJIAHH-CEPBUCAMH.

2.3. Cger u uBet. Poinb 1n1BeTa Ha kapTe. Kak 3acTaBUTh IBET 1
pabotarh Ha cebs?

2.4. Coznanue u nyoaukanus CoOOCTBEHHON KapThl. 2

3 | Keiic 2: «I'no6ajbHoe no3unnoHupoBanue “Haiinu cedst 4
HA 3¢eMHOM LIape”».




3.1. CucreMsl T100aTbHOTO TTO3UITUOHUPOBAHUSL. 2
3.2. | TlpumeHeHHME CITYTHUKOB JUISI TO3UIITHOHUPOBAHUSL. 2
®oTorpaduu ¥ NAHOPAMBI. 9
Ucropus dpotorpaduu. dororpadus kak crmocod u3ydeHUs 1

4.1. OKPY’KaIOIIero MHUpa.
XapakTtepuctuku oroanmnapaton. [Tomyuenue 2

4.9 Ka4eCTBEHHOT0 (POTOCHUMKA.

4.3. Coznanune cheprieckux nanopam. OCHOBHBIE TOHSTHSL. 2
Heobxonumoe obopynoBanue. TexHnka ChEMKU
cepruyeCcKUX aHOpaM pa3InyHOM annapaTypoil (Kamepsl
cMapTdoHOB O€3 MTaTUBOB, ITU(PpPOBHIE (poTOAMIIAPATHI CO
MTAaTUBAMHU U T. 11.).

4.4, Coznanne cheprieckux nmanopam. CImBKa moJTy4eHHBIX 4
dororpaduii. Koppekius u peTyib naHopam.

OcHoBbl a3podorochémku. Ilpumenenne BAC 29
(0ecnUIOTHBIX ABHAIMOHHBIX CHCTEM) B

aspodorocrémke (Keiic 3.1: «/I1s yero Ha camoM jeie

HYyKeH 0eCIMJIOTHBIH JieTaTebHbIH annapar?»).

51. doTorpamMeTpus U €€ BIUSIHUE HA COBPEMEHHBI MUP. 1
Cuenapun CbEMKH 0OBEKTOB IS TIOCIIETYOIIETO 2
MOCTPOCHUS UX B TPEXMEPHOM BH/IE.

5.2.

[TpunHIIUT TOCTPOCHUS TPEXMEPHOTO N300pAKEHUS HA 4
koMmrbtoTepe. Pabora B potorpammerpuueckom 10 —
Agisoft PhotoScan niu ananornyaom. O6padoTka

5.3. OTCHSTOI'0 MaTepHaJa.
becnmnoTHuk B reonHopmaTuke. Y CTpocTBO U 2

54. PUMEHEHHUE IPOHA.

5.5. Texuuueckue ocodoennoctu bITJTA. 2

BTopoii rox o0yuenusi

5.6. [MTunorupoBanue BITJIA. 6
Hcnonap3oBanue 0eCIUI0THHUKA U1 CHEMKH MECTHOCTH. 6

5.7.

Boznukaromue npobiaemsl npu co3nanuu 3D -mozaenei. 3

58. Crioco0bl peakTHPOBaHUS TPEXMEPHBIX MOJACTICH.

TexHoJIOruu NPOTOTUIIUPOBAHHUS. Y CTPOICTBA JIsl 2

5.9.

BOCCO37IaHUs TPEXMEPHBIX Mojenel. Padora ¢ 3D-
MIPUHTEPOM.




duznyeckue 1 XMMUYECKHEe CBOMCTBA IIacTUKa st 3D - 1
5.10. | mpuHTepa. [leyars TPEXMEPHOM MOIEINH IIKOJIBI.
6 | Keiic 3.2: «3MeHeHUe cpelbl BOKPYT HIKOJIBI». 17
6.1. Pa6ora B I1O ans pydyHoro TpéXxMepHOro MOJICITUPOBAHUS 1
— SketchUp nnu anagorugsom.
6.2. DxcnoptupoBaHue TpEXMepHBIX (aiinos. [IpoekTupoBanue 7
COOCTBEHHOM CIICHBI.
6.3. [Tewats mozmenu Ha 3D-ipuHTEepe. OpopmieHue 2
TPEXMEPHOM BEIISCTBEHHOM MOJICIIHN.
7 IToaroToBka 3alUThl IPOEKTA. 3
8 3ammTa NpoeKTOB. 2
3axirounTenpHoe 3aHsaTue. [logseaenne nToroB paboThI. 2
9 [1nansl mo mopaboTke.

Keiicbl, BXOoaaLwmne
B Nporpammy

KpaTkoe coaepiKaHue

Kelic 1. CoBpemeHHbIe
KapTbl, nin Kak onncatb
3emnto?

Kelic 3HaKomuT 0byyatowmxca C pa3sHOBUAHOCTAMM AaHHbIX. Pewwasn
3afa4y Kelica, obyvatolmeca NPOXoaaT caeayoLme TEMaTUKN: KapTbl U
OCHOBbI UX GOPMUPOBAHUA; U3YUEHUE YC/TOBHBIX 3HAKOB M MPUHLUMMOB UX
0TO6paXKeHWs Ha KapTe; CUCTEMbl KOOPAMHAT U MPOEKLMIA KapT, UX
OCHOBHbI€ XapaKTe PUCTUKM U BO3MOMKHOCTM MPUMEHEHMSA; macluTab u ap.
BCMOMOraTe 1bHble MHCTPYMEHTbI GOPMUPOBAHUA KapTbl.

Kelic 2. TnobanbHoe
No3nuMoHMpOoBaHue «Haliam
cebs Ha 3e MHOM LLape».

HecmoTps Ha TO, YTO HAaBMUraTOPbl U CNOPTMBHbIE TPEKEPbI CTaNN
HEOTbeM/IEMOM YaCTbiO HaLLEe M }KU3HWU, Maio KTO 3HaeT NPUHLUMM UX
paboTbl. Mpoiiasa Keiic, obyyatolimecs yaHatoT npo IMOHACC/GPS —
NPUHUMNLI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHNE,
MpumeHeHUe norrepoB. BuayannsaLms TeKCTOBbIX AaHHbIX Ha KapTe.
CosfaHme KapTbl MUHTEHCUBHOCTMU.

Kelic 3.1. AapodoToCcbEMmKa.
«[nayeroHa camom gene
HY*eH 6ecnnnoTHbIN
NeTaTenbHbIiannapaT?».

Kelic 3.2. UameHeHuMe cpeapl
BOKPYT LUKO/IbI.

O6BEMHBIN Kelic, KOTOPbIN MO3BOIUT 06YYaLOLLIMMCA OCBOUTL NOJTHYHO
TEXHO/I0MMYECKYHO Lie MOYKY, MCNOIb3YEMYIO KOMME PYECKUMM
KOMMaHUAMMU. YCTPOMCTBO U NpUHLUMNBI PyHKUMOHUPOBaHUs BINJA,
OcHoBbl $OTO- M BUAEOCHE MKM U MPUHLUMNOB Nepeaadm nHbopmaLmmc
BMNNA, 06paboTKa gaHHbIX ¢ BIN/IA.

MpogonkeHue Keiica 3.1. Obyyatowwmeca, UMes B CBOEM PacriopsaKeHUU
3/1eKTPOHHY0 3D-MOAeNb WKOAbI, NPOAO/IKAIT BHOCUTb USMEHEHMSA B
NPOAYKT C Lenbto 6aaroycTpoicTea panoHa. Obyyatowmecs NpogoaKatoT
COBEPLUEHCTBOBATbL CBOM HaBblK 3D-MoAeNMPOBaHUSA, 3aBEPLUAsA NPOEKT.




4.2.4.

MaTepI/IaJIBHO'TCXHI/I‘ICCKI/IC

yCJI0BHA

peaiu3annu OCHOBHOM

nporpammsl (o CyTH, 00beIMHEHNE BCEX PECYPCOB, MIPOMKUCAHHBIX B Kelicax)

o0pa3oBaTenbHOM

Cnurcok 060py10BaHUS
Ne n/n HanmeHoBaHue KpaTKue texHuyeckue XapaKrepuUCTUKU Epn. nam. | Kon-Bo |
1 | KomnbloTepHblii Knacc UKT
1.1. M®VY (npuHTEp, CKaHep, Konup) MuHumanbHble: dopmat A4, nasepHbli, WwrT.
l-I/6 1
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: WwrT.
npe/yCcTaHOBNEHHOM OnepaLMOHHOM NpoV3BOAMNTENIbHOCTL NpoLeccopa (no
cucTeEMOM, 0DUCHBIM NPOTrPAMMHBIM Tecty PassMark — CPU BenchMark
obecneeHnem http://www.cpubenchmark.net/): He
meHee 2000 eamHuL,
06BEM onepaTMBHOWM NaMATU: He meHee 4
re;
06bEM Hakonutena SSD/eMMC: He meHee
128T76;
MO gns NpocMmoTpa U peaakTMPOoBaHUSA
TEKCTOBbIX JOKYMEHTOB, 31 KTPOHHbIX
Tabnuy 1 npeseHTaumm
pacnpocTpaHéHHbIX dopmaTtos (.odt, ,txt,
.rtf, .doc, .docx, .ods, xls, xlIsx, .odp, .ppt,
.pptx). 1
1.3. HoyTbyk c npeaycTaHoBNEeHHOM HoyTbyk: WwrT.
ONepaLUOHHON CUCTEMOM, OPUCHBIM He Huxe Intel Pentium N (unu Intel
nporpaMmmHbiM obecneyeHrem Celeron N), He Huse 1600 Mry,
1920x1080,4Gb RAM, 128Gb SSD;
NPOMN3BOAMUTENIBHOCTb NpOLLeccopa: He
meHee 2000 egyHUL,
MO gns npocMmoTpa U peakTMpPoBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/1€KTPOHHbIX
Tabnuy 1 npeseHTaumm
pacnpocTpaHéHHbIX dopmaTtos (.odt, ,txt,
.rtf, .doc, .docx, .ods, xls, xlIsx, .odp, .ppt,
.pptx). 10
14. NHTEpPaKTUBHbIN KOMMJIEKC KonnyecTBo 04HOBPEMEHHbIX KacaHWi— wT.
He meHee 20. 1
2 | YpOK TexHonorum
2.1. ApavTtueHoe obopyaosaHue
2.2. 3D-o6opyaosaHune (3D-npuHTep) MWHUManbHblE: WwT.

T™MN npuHTepa: FDM;

matepuan: PLA;

pabounin cTon: c NnoaorpeBom;

pabouas obnactb (XYZ): o 180x180x180
MM;

CKOpOCTb Neyatn: He meHee 150 mm/cek;
MWHUMaNbHaa TOLLMHA cnos: He Bonee
15 MKm;

dopmart daiinos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOPMNYC: Hannuue.




2.3.

Mnactnk gna 3D-npuHTEpa

TonwmHa NNacTMKOBOM HUTK: 1,75 mm;
matepuan: PLA;
BEC KaTywWwKu: He meHee 750 rp.

wT.

15

2.4.

MO pna 3D-mopenmpoBaHuA

O6nauHbli MHCTpyMeHT CAMP/ACYN,
0XBaTbIBalOLWMI BeCb Npouecc paboTsl C
M3genuaMmu — OT NPOEKTMPOBaHUA A0
N3roToB/NEHUA.

JononHuTtenbHoe ob6opynoBaHme

2.5.

Lnem BUPTYyanbHON peasnbHOCTK

Obuee paspeweHne He MeHee 2160x1200
(1080x1200 anA Kaxgoro rnasa), yron
o630pa He meHee 110;

HanuMuMe KOHTponnepos — 2 WT.;

HanuMuMe BHELWHUX AaTYMKOB — 2 WT.;
pPa3bém ANA NOAKNHOYEHNA HAYLWHUKOB:
Hann4me;

BCTPOEHHAA Kamepa: Hanmuue.

KOMMNNEeKT

2.6.

LtaTtMe ana KpenneHua 6a3oBbix
CTaHUMi

KomnneKT 13 AByx LWITaTUBOB.
COBMECTMMOCTb CO LLIJIEMOM BUPTYasIbHOM
peanbHocTu, n.2.3.1.

KoMnnek

T

2.7.

HoyTbyk ¢ OC gnsa VR-wnema

KonnyecTso agep npoueccopa - He meHee
4

TaKToBaA 4acToTa NpoLeccopa - He meHee
2500 My,

BuaeokapTa - He Hue Nvidia GTX 1060, 6
6 BuaeonamsaTb

O6bem onepaTUBHOM NaMATU - HEe meHee 8
rb.

wT.




2.8.

MHorononb3oBaTe/ibcKasa cucTema
BUPTYaNbHOW peanbHOCTH C 6-
KOOPAMHATHbIM OTC/AEXKMBAHMEM
nosioXKeHuA Nnonb3oBaTenemn

TpeboBaHUA K cUCTeMeE BUPTYa/IbHOM
peanbHoCTK:

NoALEPIKKA MOBUNBHBIX LINEMOB
BUPTYaNbHOM peanbHOCTM NoA,
ynpasneHnem OC Android;

NOALEPKKA YNPABAAIOWMX KOHTPOANEPOB
C BO3MOYHOCTbIO 6-KOOPANHATHOTO
OTCNENKMBAHUA NONOKEHNA B
NPOCTPAHCTBE;

TEXHO/I0rMs MOIHOM KOMMEeHcaunn nara
(anti-latency): nsobpaxkeHue 4ONKHO
BbIBOAMTBLCA A/15 TOUEK, B KOTOPbIX
OKayKyTcA NeBbl M NpaBbli rnasa
NoNb30BaTeNA Yepes BpeMs, KoTopoe
AOJIXKHO MPONTM C MOMEHTA Havana
onpeaeneHnsa MecTonoN0XKeHNA rnas
NoNb30BaTeNA A0 MOMEHTA OKOHYAHUA
BbIBOAA M306paxeHus.;

naowaab OTC/eXnBaHWUA Noab3osaTenei
— He meHee 16 KB. m;

KO/INYeCTBO NONb30BaTelelh — He meHee 3

yen.

TpeboBaHUA K cUCTEME OTC/eXKUBAHUA
NO/IO}KeHMs Nosib3oBaTenel (TpekuHra):
TUMN CUCTEMbBI OTC/IEXKMNBAHNA: 6-
KOOPAMHATHAA CUCTEMA OTC/1eKUBAHUS;
obwMmii BeC 0AHOr0 YCTPOMCTBA TPEKMHra
— He bonee20r;

TEXHO/IOMUA: ONTUKO-UHEPLUMATbHbIN
TPEKWHT, aKTUBHbIE MapKepbil,
paboTatowme B MHOpPaKpacHOM
AVanasoHe;

yros 0630pa onTUYECKOM CUCTEMbI — He
meHee 230 rpaaycos;

BPeMSA OTK/IMKA CUCTEMbI TPEKUHIA — He
bonee 2 mc;

pa3smelleHne CEHCOPOB: Ha 0bbeKTe
OTC/IeKMBAHMA;

CeHCopbl, UCMONb3yeMble A1A
OTC/IEKMBAHMA LNEMOB BUPTYasIbHOM
peanbHOCTU U A1 OTCAEXKUBAHUA
OBUXKEHUI PYK NOIb30BaTENIEN, AOIKHbI
6bITb UAEHTUYHBIMU 1
B3aMMO3aMeHsAEeMbIMU;

pa3mMeLlLeHNe aKTUBHbIX MapKepoB:
HanonbHoE;

BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
[OOJIKHbI MOHTMPOBATLCA Ha noJ, 6e3
HeobxoanmocTn
NOTO/I0YHOrO/HACTEHHOIO MOHTAKa;
Ha/sn4me CeHCOpPOB B COCTaBe eANHOro
YCTPOICTBa TPEKMHTa: akcenepomeTp,
rMPOCKON, ONTUYECKNIA CEHCOP;

YacToTa OTC/IEXMBAHUA NONOKEHUA
nosib3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rmpockon: He meHee 2000 BbIGOPOK/C;

Komnn.




- ONTMYECKUIH ceHcop: He meHee 60
BbI6GOPOK/C;

NOrpeLwwHOoCTb OTCAEXKMBAHMNA NONOKEHUA
No/b30BaTeNA B NPOCTPAHCTBE HA
naowaam 6 m x6 m — He 6osee 10 mm;
MMWHUMANIbHOE KO/JIMYeCcTBO
nonb3oBaTesiei, NoAAE PKUBaEMOE
CUCTEMOW TPEKUHTa, HE MeHee 3 Yes.

TpeboBaHUA K NMOKa3aTeAM XpaHeHus,
TPAHCNOPTUPOBKM W HACTPOMKM:

BpeMsA NONHOro Pa3BEPTbIBAHUA U
HACTPOMKM CUCTEMBI ANA NAOLWAAN
oTcnexkmBaHmA 16 kB. m —He 6onee 90
MWH;

HeobXxoAMMOCTb KanMbpoBKM B NpoLecce
3Kcn/lyaTauMm — OTCYTCTBYET;
Temneparypa XxpaHeHUA: -30°C.. +50°C.

TpeboBaHuA K cnocobam ynpasneHus
MHTEPAKTUBHBIMM MOLENAMMU:
NoAAepiKKa 6-KOOPAMHATHOTO
OTC/IEKMBAHUA MOJIOKEHMUA YNPABAAIOLLMUX
YCTPOWCTB B MPOCTPAHCTBE.

TpeboBaHUA K MPOrpammHoOmMy
obecneyeHuto:

noaAeprKKa CUCTEMOM TPEKUHTA
onepaymoHHbIX cuctem: Windows,
Android;

npeaocTaBNeHUe HEOrPaHUYEHHOW MO
BPEMEHM UCMNOIb30BaHMA NMPOCTOM
(HencKknouUTENBHOW) NNLEH3UM Ha
KOMMepYeCKoe NCNonb3oBaHMe
nporpamMmmHoro obecneyeHuna cucTembl
TpeKnHra Ha oguH wnemc OC Android
(6eccpoyHan nmMueH3ma) — 3 wr.

Ob6wune TpeboBaHUA:

HanuMune MobUIbHbIX WAEeMOB
BUMpPTyanbHOW peanbHocTn Oculus Go nnu
aHanor — 3 wr.,;

HanMuMe KOMMJIeKTa NpoBOA0B U
3apAAHbIX yCTpoucTB ana 6ecnepeboliHomn
paboTbl.

2.9.

doTorpammeTpuyeckoe MO

MO ana 06paboTKM M3obpakeHn n
onpeaeneHna Gopmbl, pasmepos,
NONOXKEHUA U UHBIX XapaKTePUCTUK
06bEKTOB Ha NJIOCKOCTU AU B
NpoCTpaHcTBe.

wT.

2.10.

KeagpokonTtep Mavic Air

KoMnaKTHbIN KBagpoKonTep ¢
TpéxoceBblM CTaOMAN3ATOPOM, Kamepon
4K, MaKCMMaNbHOM OaNbHOCTLIO Nepeaayn
He meHee 6 Km.

wT.




2.11.

KBagpokonTep ¢ KamepoW, Bec He bosnee
100r B cbope c nponennepom n Kamepom;
ONTUYECKUI AaTYMK onpeaeneHus
no3uumMn — Hanunuune;

BO3MOXHOCTb YAaNnEHHOro

Keagpokontep DJI Tello NPOrpaMmMmUpPOBaHNA — Haaunume. wT.

MepauasoHa

doToannapat ¢ 06bEKTUBOM Konunyectso apdeKTUBHbIX NUKcenen — He WwrT.
meHee 20 MAH.

3.2

Bupeokamepa MnaHwerT (ana obecneyeHuns wT.
coBMeCTMMOCTM c N 2.3.6) C NPUMEpPHbIMMK
XapaKTepUCTUKaMMU:
AnaroHanb/paspelieHune: He meHee
2048x1536 nukcenei;

OpMaroHasnb 3KpaHa: He meHee 9.7";
BCTpoeHHaa namaAtb (ROM): He meHee 32
I'b;

pa3speweHne poToKamepbl: He meHee 8
Mn;

Bec: He bonee 510 r;

BblcOTa: He 6onee 250 mm.

33

KapTa namatu gna O6BbEM NamsATM — He meHee 64 6, kKnacc wT.
¢doToannapata/Bnaeokamepbl He Huxe 10.

34

Lratms MakcumanbHas Harpyska: He bonee 5 kr; wT.
MaKCMManbHaa BblICOTa CbEMKU: HE MeHee
148 cm

4.2.5. MubopMalMOHHO-METOJMYECKUE YCIOBHUS pealu3allil OCHOBHOW 00pa3zoBaTeIbHOMN

MpOTpaMMBbl OCHOBHOTO 0O0IIIeTo 0Opa3oBaHusl (CIUCOK BHEUTHUX METOJI. MaTepuajoB) (CChUIKH

Ha JI0Il. MaTepuajbl — MPONUCHIBAEM B Keiicax)

CIHCOK HCTOYHHKOB JIMTCPATyPhI:

1.

AnmazoB, W.B. COOpHUK KOHTPOJBHBIX BOINPOCOB MO  AUCIHUIIINHAM
«Aspodortorpadus», «A’pochéMKa», «A’POKOCMUYECKHE METONbI ChéMOK» / U.B.
AnmazoB, A.E. AnteinoB, M.H. CeBacthsnoBa, A.®. Creunenko — M.: wu3m.
MUUT'AuK, 2006. — 35 c.

baeBa, E.}O. O0mme Bompocsl MPOSKTHUPOBAHUS M COCTABIICHHS KapT IS CTYJICHTOB
cnenunansHoct «Kaprorpadus u reomndopmaruka» / E.}O. baeBa — M.: u3nm.
MUUT'AuK, 2014. — 48 c.

Makapenko, A.A. YdyeOHOe mocoOue MO KypCOBOMY IMPOEKTUPOBAHHUIO MO KypCy
«O0mereorpapuueckne kaptel» / A.A. Maxkapenko, B.C. MowuceeBa, A.JL
Crenanuenko moj oOmeilt pemakumeir Makapenko A.A. — M.: u3n. MUUT'AuK,
2014. — 55 c.

Bepemaka, T.B. Metoandeckoe mocodue mo uCroiab30BaHUI0 TOMOTpapuIecKux KapT
JUISL OLIEHKH 3KOJIorhuyeckoro coctosiHus tepputopun / T.B. Bepemaka, Kauaes I".A.
— M.: u3ng. MUUT'AuK, 2013. — 65 c.




10.

I11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

Penpko, A.B. ®ortorpadumueckue mporecchl perucrpauru uHbopManuu / A.B.
Penrko, Koncrantunosa E.B. — CI16.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.

. KocunoB, A.I. Teopus u mnpakTtuka uudpoBoi 00pabOTKH H300paKEHHI.

JlucTaHIIMOHHOE 30HIMpOBaHUME U reorpaduyeckue MH(YOPMAIUMOHHBIE CHCTEMBI.
VYyebnoe mocodue / A.I'. Kocunos, U.K. Jlypse nox pen. A.M.bepnsara — M.: uzm.
Hayunslii mup, 2003. — 168 c.

PaguonokaiiuoHHBIE  CHCTEMBI  BO3AYIIHOW  pa3BeAKH,  AemU(pUpOBAHHE
paaroyIoKarMoHHBIX n300paxeHuit / mox pen. llkomsHoro JILA. — u3n. BBUA um.
npo¢. H.E. Xykosckoro, 2008. — 530 c.

Kuenko, FO.IT1. OcHOBBI KOCMHYECKOT'0 IPUPOJOBEIeHUS: yueOHuK /uis By30B / FO.I1.
Kuenko — M.: u3n. Kaprreouentp — I'eonesusaar, 1999. — 285 c.

NBanoB, H.M. bamnuctuka m HaBUTanus KOCMHYECKHX amlapaToB: YUYEOHUK s
BY30B — 2-¢ u3/l., mepepad. u gom. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. poda,
2004. — 544 c.

Bepemaka, T.B. Meroguueckoe mocobue 1o Kypcy «DKOJIOTHYECKOE
KapTorpadupoBanue» (1aboparopusie padotsi) / T.B. Bepemakosa, U.E. Kypbarosa
— M.: u3pg. MUUT' AuK, 2012. — 29 c.

NBanoB, A.I'. Metoauueckue yka3aHHs MO BBITTOTHEHUIO JIAOOPATOPHBIX PabOT IO
mucruminae «L{udposas kaprorpadus». st cTyaeHTOB 3 Kypca IO HalpaBICHUIO
noaroroBku «Kaprorpadus u reoundopmatuka» / A.I'. Usanos, C.A. Kpsuios, I'.1.
3arpe6un — M.: uzn. MUMUT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atmac kaprorpaduyeckux MpPOEKUUH Ha KpPYIHbIE PErHOHBI
Poccuiickoit ®enepannu: yueOHo-Harmsanoe u3ganne / A.l'. IBanos, [.U. 3arpebun
— M.: u3g. MUUNT' AuK, 2012. — 19 c.

[Terenmun, A. 3D-monemupoBanue B SketchUp 2015 — oT mpocToro K CI0KHOMY.
Camoyuurens / A. Tleremua — usn. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.}O. Ilpumenenue reonH(POPMAIMOHHBIX TEXHOJOTHH B
JOTIOTHUTEIIBHOM IIKOJILHOM oOpa3oBaHuu. B cOopHmKe: DKoJorus. DKOHOMHUKA.
Nudopmaruxa / A.}O. beictpos, [I.C. JIlyouun, C.C. I'py3neB, M.B. Aunapees, /1.0.
Hpsira, @.B. Hlkypos, F0.B. KonocoB — Pocros-na-Jlony, 2016. — C. 42-47.

G1SGeo — http://gisgeo.org/.

I'NIC-Accoumnannu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHE3EMHBIX JTAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

OSM — http://www.openstreetmap.org/.
beictpoB, A.1O. I'eokBanTyM TyIaKUT. MeToamdeckuit

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



http://www.openstreetmap.org/

