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I. IlosicHuTEILHAS 3aICKA

AKTYaJIbHOCTB: CErofHs T€OMH()OPMALMOHHBIE TEXHOJOIMH CTaJl HEOTHEMJIEMOH YacThiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3YyeTCs HaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISi MOHUTOPUHTA OOILECTBEHHOTO TPAHCIOPTA M MHOTUMH JPYTUMHU
CEpBHCAMHU, CBA3AHHBIMU C KapTaMU. JDTU TEXHOJIOTUU UCIIOJB3YIOTCS B COBEPLUIEHHO Pa3IMUHBIX
cdepax, HauUMHAS OT pPEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYMBAs MAPKETUHTOM.
Kypc «I'eonndopmanionHble TEXHOJIOTMM» TO3BOJSET CHOpPMHUPOBATh y OOyYaroIIUXCS
YCTOWYHMBYIO CBSI3b MEXy UH(POPMAIIMOHHBIM U TEXHOJOTUYECKUM HAMPABICHUSIMH Ha OCHOBE
peabHBIX TPOCTPAHCTBEHHBIX MAHHBIX, TaKUX Kak a’po(oToCchEMKa, KOCMHYECKas CHhEMKA,
BEKTOPHBIE KapThl M JAp. DTO MO3BOJIUT OOYYAIOIIUMCS MOIYYUTh 3HAHUS MO HMCIIOJIb30BAHUIO
reorH()OpPMAIIMOHHBIX HMHCTPYMEHTOB W MPOCTPAHCTBEHHBIX JaHHBIX M MOHMMAHUA U
M3Y4YEHHUS] OCHOB YCTPOMCTBA OKPY’KAIOLIEro MHpa M HPUPOJAHBIX sBieHuid. OOydaromuecs
CMOTYT pEaJIM30BbIBATh KOMaHIHBIE MPOEKTHl B C]epe HCCICTOBAHUS OKPY)KAIOLIETO MHUPA,
HA4aTh UCI0JIb30BATh B MIOBCEHEBHON KU3HU HaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh JaHHbIE 00 OOBEKTaX HAa MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

MCCTHOCTH (KaK OTACIBHBIC 3aHUs, TaK U LCIILIC ropoz[a) U MHOT'0O€ Apyroc.

Knaccudukanus nporpaMmbl: TEXHUYECKas.

HanpaBieHHocTh  0o0pa3oBaTelbHOIi  mporpamMmbl:  oOpa3oBarelbHas  IporpamMma
«'eonH(pOpMaIIMOHHBIE TEXHOJOTHUW» SIBJISETCS 0O0Ie00pa3oBaTeIbHOW POrpaMMoOi 10

HpCIlMeTHOﬁ ob0mactu «TeXHOIOTH.
(I)yHKlII/IOHaJIbHOB NpEeIHAZHAYCHUE IIPOrpaMMBbI: ITPOCKTHAA.

®dopma OpraHu3alyu: rpymnmnoBas.

AKTYaJIbHOCTDb M OTJINYHMTEJIbHbIE 0COOEHHOCTH ITPOrPAMMBI

HoBuzHa mporpaMMbl 3akilo4yaeTcs B CO3JaHUM YHUKAIBHOW 00pa3oBaTENbHON Cpembl,
dbopMupyroIIei TPOSKTHOE MBINIJICHHE 00YYAOIINXCS 33 CUET TPAHCISAIUU MPOSKTHOTO CIIoco0a

JeSITeILHOCTH B PAMKAX PEIIeHUs] KOHKPETHBIX MPOOIEMHBIX CUTYalUH.



AKTyalbHOCTb NpOrpaMMbl 00YCJIOBIEHA TEM, YTO paboTa Haj 3a/Ja4yaMu B paMKax MPOEKTHOH
NEeSITeIbHOCTH (DOPMUPYET HOBBIN THUII OTHOLICHUSI B PAMKaX CHUCTEMBI «IIPUPOa — OOLIECTBO
— YEJOBEK — TEXHOJIOTHUHY, OMPEACISAIOMNN 003aTeIbHOCTh IKOJOTHUECKOW HOPMUPOBKH
IOpU OpraHM3aluu JH00M AEATENBHOCTH, YTO SBIAETCS NEPBbIM IIAroM K (OpPMHUPOBAHUIO

KIIOKOJICHHUS Pa3sBUTUSA, ABJIAIOMICTOCA TPEHAOM pa3sBUTUA COBPEMCHHOI'O O6H.[€CTB8..

[Iporpamma mpenmnosaraer GOpMUpOBaHUE Yy OOYYarOIIMXCS MPEJICTaBICHUM O TEHACHLUSAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBINM TeXHO-IPOMBIIIIICHHBINA YKl HE MOKET OBITh MOJIOKEH
B popmar oOriecTBa pa3BUTHS TOJIHKO Ha OCHOBAHUM HOBU3HBI (DM3MYECKUX MTPUHIIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS Ha MOCTUHAYCTPHUAIHLHOM dTarie
pa3BUTHUA COLIMyMa, a UJesl Pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYACT B ce0s TEHIEHIUIO K
OOpETeHHIO COHAIPABICHHOCTH AHTPOIOTCHHBIX (DAKTOPOB, 3aKOHOB pa3BUTHUS OUOCHEpHl U

KYJIBTYPHOI'O Pa3BUTHSI.

[legarornyeckasi 11e1ecOOOPa3HOCTh 3TOM MPOrPaMMBbI 3aKJIIOYAETCS B TOM, YTO OHA SIBISETCS
LEJIOCTHOW M HEMPEepPhIBHOW B TE€UEHHUE BCEro Mpolecca 00y4eHUs U MO3BOJISIET 00ydaromeMycs
miar 3a IaroM packphiBaTh B ce0C TBOPUYECKHE BO3MOXKHOCTH W CaMOPCAM30BHIBATHCS B
COBpeMEHHOM Mupe. B mporecce u3ydeHHs OKpy)KaloIIero Mupa oOydarouiyecs MoJjydar

JOITOJHUTCIIbHOC 06pa30BaHHe B 00JacTu I/IH(i)OpMaTI/IKI/I, reorpa(blzm, MAaTEMATHUKH U (1)I/I3I/IKI/I.

OTAn4UTENbHON 0COOCHHOCTHIO JaHHOUW MPOTPaMMBbI OT YK€ CYIIECTBYIOIINX 00pa30oBaTEIbHBIX
mporpamMm  ABJISIETCST €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYyYAlOMUXCS B TMPOEKTHOU
JnesaTenbHOCTH coBpeMeHHbIMU MetoaukamMu TPU3 m SCRUM ¢ momomipio COBPEMEHHBIX

TEXHOJIOTHI U 000pyAOBaHUS.

Bo3zpact obyuarommxcsi: oOyydaromuecs: 8 KJ1accos.
Cpoku peanusanuu nporpaMmai: 68 4acos.
Hanosnnsiemocts rpynm: 15 yenosexk.

Pexxum 3ansaTuii: 1o 2 AKaJICMHUYCCKHUX Jaca B HCACIIIO.

DopMbl 3aHATHIA:

- paboTa HaJ perIeHueM KeCOoB;



- 1abOpaTOPHO-TIPAKTUUECKHE PAOOTHI;
- JICKIIWH;

- MacTep-KJIaccChl;

- 3aHATUS-COPEBHOBAHUS;

- OKCKYPCHH;

- IPOCKTHEBIC CECCHUMU.

MeTOIlbI, HCIIOJBbB3YEMbIC HA 3AHATUAX:

- npakTuyeckue (YyrnpaxxHeHus, 3a1a4n);

- clloBecHBbIe (paccka3, Oecesia, MHCTPYKTaX, YTCHUE CIIPAaBOYHOM JINTEPaTyphl);

- HarJsiiHble (IeMOHCTpALUs MyJIbTUMEIMIHHBIX TPe3eHTalMi, poTorpadun);

— npoOieMHbIe (METOABI TPOOJIEMHOTO U3JIOKEHHUs) — oOydaromumcs JaéTcsi 9acThb
TOTOBOTO 3HAHMS,

- IBPUCTHYECKUE (YACTUYHO-TIOMCKOBBIE) — OOYYalOmMMCS MPEIOCTABIACTCS OOJbIIast
BO3MOYKHOCTh BBIOOpA BapHaHTOB;

— UCClieIoBaTeNbCKUE — O00YUaIoIMecss CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMUS,

— WJUTIOCTPAaTUBHO-00bSICHUTENbHBIE;

- PENpPOIYKTUBHBIE;

— KOHKpEeTHble M  a0CTpakTHblE, CHHTE€3 W aHajiu3, CpaBHEHUE, 0000IIeHuE,
abcTparupoBaHue, KIAaCCH(UKAIMSA, CHCTEMAaTH3alus, T. €. METOABl KaK MBICIUTEIbHBIC
oTiepanuy;

- HWHAYKTHUBHEBIC, ACTYKTHUBHBIC.

1.1.1. Henn wm 3amaun peanu3alid OCHOBHOM 00pa3oBaTENbHOM IMPOTrPaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHMs

Hesab: BoBieueHHE OOyYaOIUXCA B IPOEKTHYI JEITEIbHOCTh, pa3padOTKa HaydHO-

HCCICAOBATCIILCKUX U MHIKCHCPHBIX ITPOCKTOB.



3agaum:

obyuarowue:

. nproOpeTeHue 1 yriyOaeHe 3HAaHUI OCHOB IMTPOSKTHPOBAHHUS M YIIPABIICHUS TIPOCKTAMU;
. O3HaKOMJIEHHE C METO/IaMU U TpuéMamMu cOopa 1 aHaliu3a nHHoOpMaLnu;

. oOydeHue MPOBEICHUIO MCCIEAOBAHUMN, MPE3CHTAIMA U MEXIPEAMETHON MO3UITMOHHON
KOMMYHUKAaIUH;

. oOydeHue paboTe Ha CIICIHATU3UPOBAHHOM 00OPYIOBAHUH U B IPOTPAMMHEBIX Cpellax;

. 3HAKOMCTBO C  XapJ-KOMOETeHIUSIMH (TreoMH(OPMAalMOHHBIMHU),  IO3BOJISIIOIIMMHU

MNPUMCHATH TCOPCTUUCCKHUEC 3HAHUA HaA IMPAKTUKE B COOTBCTCTBUU C COBPECMCHHBIM YPOBHEM

Pa3BUTHUS TEXHOJIOTHUM.

pazeusarowjue:
. (dbopMupoBaHrEe HHTEpPECA K OCHOBAM M300pETaTeNIbCKON IS TEIbHOCTH;
. a3BUTHE TBOPYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIILIICHUS;

b
. npuobpereHue omnbiTa ucnonb3zoBanus TPU3 npu popmupoBanuu coOCTBEHHBIX UAEH U
peLIeHu;
. ¢bopMupoBaHME TOHUMaHMUS TNPSAMONM U OOpaTHOM CBS3M MpPOEKTa M CpEeAbl €ro

peanu3anui, 3aJ10)KEHUE OCHOB COIIMAIbHOM U 3KOJIOTUYECKOM OTBETCTBEHHOCTH;
. pa3BUTHE T€OMPOCTPAHCTBEHHOT'O MBIITUICHHS;

M pa3BUTHC CO(I)T-KOMHGTCHHHﬁ, HeO6XOI[I/IMBIX JJIs YCHGMHOﬁ pa6OTBI BHC 3aBHCHMMOCTH

0T BeIOpaHHOM Tipodeccuu.

gocnumameinbHble:
. (hopMupOBaHKE MPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIJICHUS;
. (dbopMUpOBaHHE MHPOBO33PEHHSI TIO KOMILJIEKCHOM OIEHKE OKPY’KAIOLIEro MUpa,

HaHpaBHeHHOﬁ Ha €10 IMO3UTHUBHOC NU3MCHCHUC,

® BOCIIUTaHHE COOCTBEHHOM MO3WIUM 110 OTHOHMICHUIO K JCATCIbHOCTH W YMCHHUC

COTIOCTAaBJIISTH €€ C APYIruMHA NO3ULUAMU B KOHCTPYKTHUBHOM AHUAJIOTC,

. BOCIHUTAaHHE KYJIbTYPbl paOOTHI B KOMaH/IE.



1.1.2. [IpuHnunel ¥ moaxoasl K (GOPMHPOBAHHUIO OOpPa30BATEIBLHON IPOTrPAMMBI

OCHOBHOT0 00111eT0 00pa30BaHMs
IIporpamma peanusyercs:

- B HENIPEPbIBHO-00pa30BaTEIbHON JESATEIbHOCTH, COBMECTHOM AESITEIbHOCTH, OCYIIECTBIIIEMOM
B XOJI¢ PSKMMHBIX MOMEHTOB, TJe OOYYalOIIMICS OCBAaWMBAaeT, 3aKpEIUBICT W ampoOupyer

MMOJIYUYCHHBIC YMCHUSA

- B CaMOCTOSITETBHOH JESTENbHOCTH OOydYaromMXcs, TNe OOydYaloUIMiics MOXET BBIOpaTh
JeSTENIbHOCTh 110 HMHTEpecaM, B3aUMOJECHCTBOBaTb CO CBEPCTHHKAMM Ha paBHOIPABHBIX

MO3UIUAX, PelIaTh MPOOIEMHBIE CUTYAIlUU U JIp.;

- BO B3aUMOJICHCTBHUH C CEMbBSIMH JICTEH.

IIporpamma MOXET KOPPEKTUPOBATHCS B CBA3U C U3BMEHECHUSIMU:
- HOpMaTUBHO-TIPaBOBOM 0a3bl JOMIKOJIBHOTO 00pa30BaHUs;

- BUJOBOM CTPYKTYpPBbI TPYIIIL;

- 00pa30BaTEIHLHOTO 3aMIPOCa POIUTEIIEH.

[Toaxoasl K GOPMUPOBAHUIO TIPOTPAMMBI:

- JINYHOCTHO-OPHEHTUPOBaHHbIM. OpraHuszanus o0pa3oBaTEIBHOIO Ipolecca ¢ Y4YETOM
IJIaBHOTO KpuTepus 3(p(PeKTHBHOCTH 00yUaIoLIerocs — €ro JMYHOCTH. MeXaHnu3M — CO3/1aHue
YCIOBHH Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3Yy4YEHHs CIIOCOOHOCTEH OO0YyYarollerocs, €ro

WHTEPECOB, CKIOHHOCTEN.

- I[CHTCHLHOCTHLIﬁ. OpF aHu3anusga ACATCIbHOCTH B O6H.[CM KOHTCKCTC 06pa3OBaTCJIBHOF (O)

mporiecca.

- HCHHOCTHBIﬁ. OpFaHI/BaHI/I}I PasBUTHA W BOCIHUTAHHMA Ha OCHOBC O6H.IC‘ICJ]OBC‘-ICCKI/IX

HCHHOCTCﬁ, a TaKKC 9TUYCCKUX, HPABCTBCHHBIX U T. [I.

- KomnerentHocTHbll. @OpMHpPOBaHHME TOTOBHOCTH  OOYYAIOUIMXCS  CaMOCTOSTEIBHO

HeﬁCTBOBaTB B XOJIC PCIICHM aKTYAJIbHBIX 3a/1a4.



- CucremHbii. MeTOI0IOTUYECKOE HAIPaBJICHUE, B OCHOBE KOTOPOIO JIEKHUT PACCMOTPEHUE
o0yyaromerocss Kak IeJIOCTHOTO MHOXKECTBA 3JIEMEHTOB M3 OTHOILICHUW U PaA3JIMYHBIX CBs3el

MCKAY HUMMU.

- unanornyeckuii. Opranuzamus mnporecca ¢ y4éToM MpHHLKIA JHaJiora, CyObeKT-CyOBheKTHBIX

OTHOIIIEHU.

- IIpoGnemusiii. dopmupoBaHHE MPOrPaMMbl C MO3ULUNA KOMIUIEKCHOTO W MOJIYJBHOTO
MPEICTaBICHUS € CTPYKTYPhI KaK CHUCTEMbI MOJIPOrpaMM IO 00pa3oBaTeIbHBIM O0IACTIM U

JACTCKHUM BUJaM ACATCIBHOCTH, CHOC06CTByIOH_[I/IM LCJICBBIM OPUCHTUPAM PA3BUTHA.

- Ky.]'[LTypOJIOFH‘lGCKHfI. OpraHI/I3aHI/IH mponecca ¢ y‘léTOM IIoTCHOMaIa Kyanypocoo6paSHoro

COACPpIKaHNA JOIIKOJIBbHOI'O O6pa30BaHI/I$L

1.2. [Inanupyemsble pe3yiabTaTbl OCBOCHHS 0OO0yYaroIIMMHCS OCHOBHOH 00pa3oBaTelbHON
IporpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus (00s3aTelbHO NMPOBEPUTH pa3OMEHHE MO

JUYHOCTHBIM, TIPEMETHBIM H T. 1.)
1.2.1. OO1ume mMoNnoXeHus

[TporpamMa maér oOyyaromuMCsi BO3MOXKHOCTb IOTPY3UTBCS BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (TeoMH(OPMAIMOHHBIX)  TexHojorui. [lporpamma  3HAKOMUT
o0yJaromuxcst ¢ TeOMH()OPMAITMOHHBIMU CHCTEMaMH W C Pa3IMYHBIMU BHJIAMH T'€OJaHHBIX,
MO3BOJISIET MOJNyYUTh Oa30Bble KOMIETEHIMH IO COOpY JaHHBIX M OCBOUTH IMEPBUYHBIE
HaBBIKU pabOThI ¢ JaHHBIMU. [loyyeHHbIE KOMIIETEHIIMU U 3HAHUS MTO3BOJIAT 00YJatOIUMCS
NPUMEHHUTH MX IOYTH B JIFOOOM HAIPaBICHHH COBPEMEHHOTO phIHKAa. OCBOHWB MpPOTpPaMMYy,
oOydaromuecss CMOTYT BbIOpaTh HaumOojiee HMHTEPECHYIO ISl HHUX TEXHOJIOTHYECKYIO

HaIlpaBJIeHHOCTh, KOTOPOH OHU OyayT 00ydaThCs B paMKax yriyOIE€HHOTO MOTYJIS.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTBhl C MPOCTPAHCTBEHHBIMU
JTAHHBIMUY, «OpueHTnpoBaHue Ha MECTHOCTHUY, «OCHOBBI ¢dboTtorpaduny,

«CamocTosTenbHbI  cOOp  JaHHBIX», «3D-MozenupoBaHMEe MECTHOCTH U OOBEKTOB



MectHOCTHY, «I'eonndopmarmonnsie cucremsl (I'MC)», «Buzyanuzamnus u npeacTaBieHne

pE3YJILTaTOBY.

B ocHOoBe pa3paboTaHHOW MpPOrpaMMbl JISKUT METOIUYECKU HWHCTPYMEHTapui
denepanpHOro ThIOTOpa bbeicTpoBa AHTOHa FOpheBuua «CeTh AETCKHX TEXHOIAPKOB

“KBantopuyM”. BBOAHBII MOJYJIbY.

[IporpaMmma opueHTHpOBaHAa Ha JIOMOJHUTENbHOE O0pa3oBaHHE OOYYaIOIIUXCS

LIKOJIBHOTO BO3pacTta 7 Kiacca.

MakcumManbHOE KOJIHYECTBO 06y11a}01111/1x051 B I'pyHlIic — 15 yemoBek.

1.2.2. CrpyKTypa IJIaHUPYEMBIX Pe3yIbTaTOB

HnaHpreMHe PE3YJbTAaThl OIMUPAKOTCA Ha BCAYHIHNC MNCJIICBBIC YCTAHOBKH, OTPAXKaArOIIUC
OCHOBHOfI, CyH.IHOCTHBIﬁ BKJIAJ KaxKIOM I/ISY‘IaCMOﬁ nporpamMmmbl B Ppa3BUTUC JIMYHOCTH,

00yyJaronumxcsi, uX CriocoOHOCTEH.
B cTpykType miaHupyeMbIX pe3ybTaToOB BRIICISIOTCS CIEAYIOIIUE TPYIIIbI:

1. JIuuHOCTHBIE pe3yJbTaThl OCBOEHUS OCHOBHOW 00pa30BaTEIbHOW  MPOTrpamMMmbl

MMpEaACTaBJICHLI B COOTBETCTBHUU C rpyrmofx'l JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeranpeameTHble pe3yibTaTbl OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOM MpOrpamMmbl

MPEJICTaBJICHBI B COOTBETCTBHH C MOATPYIIIaMH YHUBEPCATIbHBIX YUEOHBIX JEHCTBHIA.

3. HpC,Z[MCTHble pPE3yJabTaTbhl  OCBOCHUSA OCHOBHOM O6pa30BaTeHBHOﬁ IporpaMMmabl

MIPEICTABJICHBI B COOTBETCTBUU C TPYITIAMU PE3YIHTATOB YUYEOHOTO MpeIMeTa.

1.2.3. JInuHOCTHBIE pe3yIbTaThI



IIpoecpammmusie mpeboanus K yposHio 80CNUMAHHOCIU (TUYHOCHIHbIE Pe3)IbMambl):

— C(l)OpMHpOBaHHOCTI) BHYTpeHHeﬁ O33N 06yqafomeroc>1, OSMOIMOHAJIbHO-IIOJIOKHUTCIIbHOC

OTHOIICHUC 06yqa101uer00ﬂ K HIKOJIC, OpUCHTAllKA HAa IIO3HAHUE HOBOI'O,
— OpUCHTAlXA HA 06pa3eu MOBCACHUS «XOPOLICTO YYCHUKA)

— c(hOpMUPOBAHHOCTh CaMOOLIEHKH, BKJIIOYAs OCO3HAHHWE CBOMX BO3MOXKHOCTEH B Y4YEHUH,
CHOCOOHOCTH aJIeKBaTHO CYIHMThb O IMPHYMHAX CBOETO YCIexa/Heycrexa B YYEHHUH; YMEHHE

BUJIETh CBOU JJOCTOMHCTBA U HEJOCTATKH, YBaXKaTh c€0sl M BEPUTH B yCIIEX;
— c(OPMUPOBAHHOCTh MOTUBAITUH K YUCOHOH JEATCITLHOCTH;

— 3HaHME MOpPAJIbHBIX HOPM M CHOPMUPOBAHHOCTb MOPAIBHO-3TUYECKUX CYXKICHUH,
CHOCOOHOCTh K PELICHUI0 MOpPalbHBIX NMPOOJIEM Ha OCHOBE KOOPAMHALMH PA3IUYHBIX TOUYEK
3peHusi, CIOCOOHOCTh K OLIEHKE CBOMX INOCTYIIKOB U JICHCTBHIl ApYrux Jt0Jed ¢ TOYKU 3pEHUs

COOITIOICHHSI/HAPYIICHUST MOPAJIbHONH HOPMBI.
IIpoepammmusie mpebosarus K ypoSHIO pa38UMuUsL:

— c(hOpMUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHHUE BHJIETb O0BEM B IUIOCKUX

peaMeTax;
— yMeHue oOpalaThIBaTh U CUCTEMATU3UPOBAThH OOJBIIOE KOJUYECTBO HH(POPMAIIIH;

- Cq)OpMHpOBaHHOCTB KpCaTHUBHOTO MBINUJICHUA, IMOHUMAHHUC IMPUHOUIIOB CO3MdaHUA HOBOTI'O

IIPOJIYKTA;
— c(hopMHUPOBAHHOCTh YCUIYMBOCTH, MHOT'033JaYHOCTH;

- Cq)OpMHpOBaHHOCTB CaMOCTOATCIIBHOI'O IOoJAX04a K BBIIIOJIHCHHUIO pa3JIMYHBIX 3aaa4, YMCHHC

paboTaTh B KOMaH/ie, YMEHHE IPABUIBHO JIEIETHPOBATH 3a1a4H.
1.2.4. MeranpeameTHbIe pe3yJIbTaThbl

['eorpadus

BoinyckHUK HAay4YuTCS:

. BbIOMpAaTh  UCTOYHUKM  reorpaduueckoid  uHpopmammu  (kaprorpaduyeckue,
CTaTHCTUYECKUE, TEKCTOBbIE, BUIECO- M (POTOM300paKeHUs, KOMIbIOTEpHbIE 0a3bl ITaHHBIX),

AZICKBATHBIC pCIIACMbIM 3agav4aM;

. OPHEHTUPOBAThCSI B MCTOYHMKAX reorpaduueckoil mHpopmaruu (kaprorpaduieckue,

CTATUCTUYECKUE, TEKCTOBBIE, BHACO- M (HOTOM300paKEHHS, KOMIBIOTEpHbIE 0a3bl JaHHBIX):
10



HaXOAWTh U U3BJIEKAaTh HEOOXOAMMYIO MH(OPMALIMIO; ONPEENATh U CPAaBHUBATH KaYECTBEHHbIE
U KOJIMYECTBCHHBIC TIOKA3aTeNIM, XapaKTepH3yrllue reorpaduyeckue OOBEKTHI, MPOIECCHl U
SIBIICHUSI, UX TOJIOKCHHUE B MPOCTPAHCTBE MO reorpapuuecKiuM KapTaM Pa3HOTO COJEpKaHUs U
OpYyrMM  HCTOYHHMKAM;  BBISBJISTH  HEAOCTAIONIYI0,  B3aUMOJOMNOJHSIOUIYIO /WK
MIPOTUBOPEUYUBYIO reorpaduueckyo HHGOPMAIUIO, MPEACTABICHHYIO B OJHOM HJIM HECKOJIbKHUX

HCTOYHHKAX;

. NpeACTaBIATh B pa3M4HbIX (opmax (B Buae KapThl, Ta0Onumbl, rpaduka,
reorpapuueckoro omucaHus) reorpad@uyuecKkyr0 HHPOpPMAINIO, HEOOXOTUMYIO JUIsl PEIIeHUs

y4€OHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
BbINyCKHMK IIOJyYUT BO3MOYKHOCTb HAyUUThCS:
. MO/JICIIMPOBATh reorpaduiaeckue 0ObEKThI U SBJICHUS;

. MPUBOANTH TPUMEPHI TPAKTHYECKOTO HCIOIB30BAHUSA TeorpapuuecKux 3HAHUH B

Pa3IMIHBIX 00macTIx JACATCIIBHOCTH.

MaremaTuka

CrarucTrka u Teopus BEpOSTHOCTEMN

BeinyckHuk Hayuurcs:

. MIPEJICTaBIIATh IaHHbIE B BUJIE TaOIHII, TUarpamm;

. YUTaTh UH(OPMAITUIO, TIPEICTABICHHYIO B BUJIE TaOIHUIIbI, THarPaMMBI.

B noBceiHEBHOM KU3HU U ITPU U3YUYEHUU APYTUX IPEAMETOB BBIITYCKHUK CMOYXKET:

. U3BJIEKAaTh, UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMAIHMIO, IPEICTABIECHHYIO B
TabJIUIAX U HA TMarpaMMax, OTPaKarollyl0 CBOWCTBA U XapaKTEPUCTUKH PeaTbHBIX MPOIECCOB U

SABJICHUM.
Harnsinaast reomerpust
['eomeTpuyeckue Gurypbl

BrinmyckHUK Hay4duTCs:
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. OlepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, MpsMmas, JIyd,
JIOMaHasi, yroJjl, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaparT,
OKpPY>KHOCTb M KpPYT, MPSIMOYTOJIbHBIA Mapajuienenumnesn, KyO, map. M3o0paxkaTs u3zydaemble

Gburypsl oOT pyKH U ¢ IOMOIIBIO JTUHEHKU U LIUPKYJISL.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX IPEIMETOB BBIITYCKHUK CMOKET:

. pelaTh NpakTHIeCKUe 3a1a4i ¢ IPUMEHEHHUEM POCTEHIIUX CBONCTB GUryp.
W3mepeHus v BbIYMCIECHUS
BrimyckHuk Hay4duTCs:

® BBIIIOJIHATE U3BMEPCHUC JINH, paCCTOHHHﬁ, BCJIMYUH YIJIOB C ITOMOIIIBIO MHCTPYMCHTOB

JJIA I/ISMepeHI/Iﬁ JAJIVH U YTJIOB.

duzuka
BrIlyCKHHMK Hay4uTCs:

. coOmofaTh mpaBuwiia O€30IaCHOCTH M OXpaHbl Tpylda Npu paboTe ¢ yuyeOHBIM U

1a00paTOPHBIM 000PYI0OBaHHUEM;

M IOHUMATb NMPUHIUIIBI JIEeHCTBUSA MallluH, HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB, YyCJ10BUA

X 0e30I1aCHOI'0 UCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU,

® HCIIOJIb30BATh IPpU BBIIIOJIHCHUU y‘le6HBIX 3ala4 HAYYHO-TIOMYJIAPHYKO JIUTEPpATYypy O

(1)I/ISI/I‘~I€CKI/IX ABJICHUAX, CIIPABOYHEIC MaTC€pUalibl, pECYPCbl MHTCPHETA.

HNudopmaruka
BrlnmyckHUK HayuuTCs:

. pasznuyaTh BUJIBI HHPOPMAIIUK IO Crioco0aM e€ BOCTIPHUSITHS YE€JIOBEKOM U IO Criocodam

ec MpCACTABJICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX

. MPUBOJUTh TpPUMEpPhl HH(GOPMALMOHHBIX MPOILECCOB (MPOILIECCOB, CBSA3AHHBIX C

XpaHeHueM, npeoOpa3zoBaHUEM U Nepeladyeil JaHHBIX) B dKUBOM MPUPOJE U TEXHUKE;

. knaccupunuposats cpeacrsa UKT B cOOTBETCTBHM € KPYTOM BBITIOTHSIEMBIX 33/1a4.

12



Matematuyeckue OCHOBbI UH(POPMATUKI
BbInyCKHUK TOTYYUT BO3MOKHOCTD:

® IMO3HAKOMUTBCA € TpHUMEpaMU MATCMATHUYCCKUX MOIICHCIZ 1N HCIIOJIb30BAHUECM
KOMITBIOTCPOB IIPHU UX aHAJIM3C; IMIOHATH CXOACTBA U pa3JINYnid MCKIAY MaTeMaTU4YEeCKOMH MOICIIBIO
00BEeKTa M €ro HaTypHOﬁ MOZCIIBIO, MCKIY MaTeMaTHIeCKOM MOJCIIBIO 00BbeKTa/IBIIEHUS H

CJIOBECCHBIM OITMCaHUECM.

Hcrnonb3oBaHKue NPOTPaMMHBIX CHCTEM U CEPBUCOB
BbInyCKHUK Hay4YuTCS:
. KiaccuuuupoBaTh (Hailiibl 0 TUIY U MHBIM [TapaMeTpam;

® BBIIIOJIHATE OCHOBHBIC OIICpalliHu C Q)aﬁﬂaMH (COS,Z[aBaTL, COXpaHATb, PCAAKTHPOBATD,

YAAIATh, ApXUBUPOBATH, «PACIIAKOBBIBAThY apXUBHbBIE (aiiibl).

BLIHYCKHI/IK OBJIAICCT (KaK pe3yjbTaT IPUMCHCHHUS ITPOTPAMMHBIX CUCTEM U HHTCPHET-CCPBUCOB

B JIaHHOM Kypce 1 BO BCEM 00pa30BaTeIbHOM IPOIIECCE):

® HaBBIKaMH pa6OTI>I C KOMIILIOTEPOM; 3HAHHUAMHU, YMCHUAMHN W HABbIKaAMH, JOCTATOYHBIMHA
JUIA pa6OTBI C pa3JIMYHBIMHU BUJAMU HNPOTPAMMHBIX CUCTEM U HMHTCPHCT-CCPBHUCOB (q)aﬁHOBBIC
MCHCKCPDBI, TECKCTOBBIC PCHAAKTOPLI, SJICKTPOHHLIC Ta6J'II/II_[I>I, 6pay3epbl, IIOHUCKOBBIC CUCTCMBI,
CJIOBapu, SJICKTPOHHEBIC BHHI/IKJ'IOHGI[I/II/I); YMCHHUEM OIIUCBIBATH pa60Ty OTUX CUCTEM U CECPBHCOB

C MCMOJIb30BaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUY;

. pa3nuyHbBIME (popMamMH MpeCTaBICHHs JaHHbBIX (TaOJIHUIBI, JUarpaMMmbl, TpaguKu U T.
1.);
° IO3HAKOMUTCA C IMPOrpaMMHBIMHU CpPCACTBAMHU I paGOTBI C ayaAuoOBU3YAJIbHBIMU

JAHHBIMU U COOTBETCTBYIOIIUM MOHATUHHBIM aIllapaToM.
BbINyCKHUK NOTYYUT BO3MOXHOCTD (B IaHHOM Kypce U HHON yueOHOU JeATeNbHOCTN):

° IMPAKTUKOBATHCA B HCIIOJB30BaAHMM OCHOBHBIX BHIOB MPHKIAAHOTO MIPOTrpaMMHOIO

obecrieueHus (pPeIaKTOPhl TEKCTOB, AIEKTPOHHBIE TAOJIHUIIBI, Opay3epsl U Ip.);

® IMO3HAKOMUTBCA C HNpUMEpaMU HCIOJb30BAHUA MATCMATHYCCKOI0O MOACIUPOBAHUA B

COBPEMEHHOM MUDE;
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® MMO3HAKOMHUTBCS C ITOCTAHOBKOM BOIIpoca 0 TOM, HACKOJIBKO JOCTOBCPHA IIOJIyUYCHHAA
I/IH(I)OpMaL[I/ISI, MNOAKPCIUVICHA JIM OHa JOKa3aTC/IbCTBAMH IMMOJJIMHHOCTH (anMep: HaJIU4Hue
SHCKTpOHHOfI HOI[HI/ICI/I); MMO3HAKOMHUTHCA € BO3MOKHBIMU IMOAXOAAMU K OLICHKE JOCTOBCPHOCTH

uHpopMaLuu (IpUMep: CPaBHEHUE TAaHHBIX U3 PA3HBIX UCTOYHUKOB);
. IIO3HAKOMUTLCS ¢ npuMepamu ucnoias3oBanus UKT B coBpeMeHHOM Mupe;

® IIOJIY4YUThb MPCACTABJICHUA O pO6OTI/I3I/Ip0BaHHHX YCTpOﬁCTBaX N WX HUCIIOJb30BaHHHM Ha

IMMPOU3BOACTBC U B HAYUHBIX UCCIICAOBAHUAX.

Texuomorus

PeBynBTaTH, 3as1BJICHHBIC O6pa3OBaTeHLHOﬁ nporpaMMoﬁ «TexHomorusg» 1Mo OJoKaM

COZICPIKAHHUS

CDOpMI/IpOBaHI/Ie TEXHOJIOTHYECKON KYJbTYpbl W IIPOCKTHO-TCXHOJIOTHMYCCKOTO MBbIIIJICHHUA

00y4aromuxcs

BrinmyckHuk Hay4yuTcs:

. ClIeI0BaTh TEXHOJOTHMH, B TOM YHUCIIE B MPOLIECCE M3rOTOBJIEHUS CYOBEKTUBHO HOBOI'O
IIPOJIYKTA;
. OLICHUBATb YyCJIOBHUS INPUMEHMMOCTH TEXHOJIOTMM, B TOM 4YHUCJIE€ C IIO3ULUI

3KOJIOrMYECKON 3alIUINEHHOCTH,

M MPOTHO3UPOBATL TI0 W3BECTHOM TEXHOJIOTHMH BBIXOOBI (XapaKTepI/ICTI/IKI/I npoz[yKTa) B
3aBUCHUMOCTH OT HU3MCHCHMHA BXO,Z[OB/HapaMeTpOB/peCprOB, MMPpOBEPATHL IMPOTHO3bI OIIBITHO-
SKCIICPUMCHTAJIbHBIM HYTéM, B TOM YHCIC CaMOCTOATCIIBHO IINIAHUPYS TaKoro pojaa

AKCIIEPUMEHTHI;

. B 3aBUCHUMOCTU OT CHUTyallUd ONTHMHU3HPOBATh 0a30BbIE TEXHOJOIMH (3aTPaTHOCTh —
KayecTBO), MPOBOJUTH aHAINW3 AaJbTEPHATUBHBIX PECYPCOB, COEOUHATH B €AMHBIN IUIaH
HECKOJIbKO TEXHOJOruil 0e3 UuX BHUIAOM3MEHEHHUs [UIsl TMOJY4YeHHsI CII0KHOCOCTAaBHOTO

MaTCpraJIbHOTO UJIN I/IH(I)OpMaLII/IOHHOTO MMPOAYKTaA,
° MPOBOAWTE OUCHKY U MCIIBITAHWEC IMMOJTYYCHHOI'O IIPOAYKTA,
® IMpOBOAUTDH aHaJlIn3 HOTpCGHOCTGfI B TEX NI HWHBIX  MAaTCpHUAJIbHBIX  HJIN

MH(OPMALIMOHHBIX MPOTYKTaX;
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. OIHCHIBATh TEXHOJIOTUYECKOE PEIICHHE C MOMOIIbI0 TEKCTa, PUCYHKOB, rpaduueckoro

U300paKeHUs;

® AHAJIIM3UPOBATh BO3MOKHBIC TEXHOJOTMYCCKUE PCUHICHUA, OIPEACIIATh UX JOCTOMHCTBA U

HCOOCTAaTKH B KOHTCKCTC 3aZ[aHHOI7I CUTyalluu,

. MPOBOANTh M AHAIM3UPOBATh Pa3pabOTKy H/WIM pealu3alyio MPHUKIAJHBIX MPOEKTOB,
MPEeIoJIararomX:
. OIIpEe/ICNICHUE XapaKTEPUCTUK U pa3pabOTKy MaTepHaIbHOIO NPOAYKTa, BKIIIOUAs €ro

MOJIeJIMpOBaHUE B UWHGOPMAIMOHHONW cpele (KOHCTPYKTOpE), BCTpAaUBaHUE CO3/JaHHOTO

I/IH(1)OpMaI_II/IOHHOFO IIpOAYKTa B 3aJaHHYHO O6OJ'IO‘IKy,

. W3rOTOBJICHHE WH(POPMAIMOHHOTO MPOAYKTa IO 3aJaHHOMY aJrOpUTMY B 3aJlaHHON
000J104KE;
. MPOBOJANTh W AHATU3UPOBATH pPa3pabOoTKy W/WIM peaM3alui0 TEXHOJOTUICCKUX

IMPOCKTOB, IMPCAITOJararomux:

— ONTUMHU3ALMIO  33JaHHOTO0  croco0a  (TEXHOJOTHMH) TMOJYy4YeHUs TpeOyromerocs

MaTepUaIbHOIro MPOayKTa (IOcie ero MpUMEHEHHs] B COOCTBEHHOM MPAKTUKE),

— pa3paboTKy (KOMOMHHpOBaHHE, W3MEHEHHE IMapaMeTpoB U TpeOOBaHUIl K pecypcam)

TEXHOJIOTHU IMOJIYYCHHSA MAaTCPHAIIBHOTO U I/IH(l)OpMaHI/IOHHOFO npoaykra € 3aJJaHHbBIMU

CBOMCTBaMH;
. MPOBOJUTh M AHAIM3UPOBATh  pa3pabOTKy  W/WIM  peaju3aluio  MPOEKTOB,
MpeaIoIaratommx:

— IUIaHupoBaHue (pa3paboTKy) MaTepHaJbHOIO MPOAYKTAa B COOTBETCTBUHM C 3ajadyei

cOOCTBEHHOM JIeATENBHOCTH (BKIIIOYAsi MOJIETTMPOBAaHUE U pa3paboOTKy TOKyMEHTAIIUN),

— IJIaHUPOBAHUEC (pa3pa60T1<y) MaTCpruaJIbHOIO0 MNPOAYKTa Ha OCHOBC CaMOCTOATCIBHO

HpOBC,Z[éHHBIX HCCJIeIOBaHUM HOTpC6I/ITCJIBCKI/IX HHTCPCCOB.

BBIHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYHUTHCA:

. BBISBIATH U (OpMyNHpoOBaTh MpoOieMy, TpeOYIOIIyl0 TEXHOJOTHYECKOTO
peleHus;
. MOIU(PHUIIMPOBATH HAMEIOIIUECS MPOIYKTEI B COOTBETCTBUU c

CUTYyaIuei/3aKka30M/TIOTPEOHOCThIO/3a1auell  ICSITEIPHOCTY W B COOTBETCTBHM C  HX

XapaKTepUCTHKAaMU pa3pabaTbiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTUH;
15



® TEXHOJIOTU3UPOBATH CBOH OIIBIT, MPCACTABIATH HAa OCHOBEC PETPOCICKTHBHOIO
aHajiu3a " YHI/I(i)I/IKaL[I/II/I ACATCIIBHOCTH OIMMCAHUC B BUAC MHCTPYKIWUH WU TEXHOJIOTHYSCKOM

KapTBhl.

1.2.5. ITpeameTHbIE pe3yJIbTaThI
Tlpoepammmusle mpebosanus K 3HAHUAM (pe3YIbmambl Meopemuieckol N0020MmMo6Ku,):

® ImpaBujia 0e30macHoi pa6OTLI C OJJICKTPOHHO-BBIYUCIIUTCIIbHBIMU MAalllHHAMU H

CpeAcTBaMu /sl cOOpa MPOCTPAHCTBEHHBIX JIaHHBIX;

. OCHOBHBIC BH/JIbI IPOCTPAHCTBEHHBIX JTAHHBIX;
. COCTaBHBIC YAaCTH COBPEMEHHBIX T€OMH(OPMAITMOHHBIX CEPBHUCOB;
. npodecCHoHaAIbHOE MIpOrpaMMHOE obecrieueHne JUTS 00paboTku

MMPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBBI M IPUHLIUIIBI @3POCHEMKH;

. OCHOBBl M TPUHIUIBI PAaOOTHI TJOOAIBHBIX HABUTAMOHHBIX CITyTHUKOBBIX
cuctem (C'HCC);

. NpeJCTaBICHHEe W BHU3yaJdW3alMs  NPOCTPAHCTBEHHBIX  JAHHBIX  JUIS

HEeNpo(eCCUOHAIBHBIX TOJIb30BATEIIECH;

. npuHIUIb 3D-MonenupoBaHus;
. YCTPOWCTBO COBPEMEHHBIX KapTOrpapUIecKuX CEpBHUCOB;
. NpeJICTaBICHUEe W BU3yalu3alUs  MPOCTPAHCTBEHHBIX  JAHHBIX s

Henpo(EeCCUOHAITBHBIX TIOJIb30BATEIIECH;
. nemudpupoBaHre KOCMUYECKUX N300pakeHHUIA;

. OCHOBBI KapTorpaduu.

Ilpocpammmnsie mpebosanus K YMEHUAM U HABLIKAM (Pe3yibmamsl NpaKmMuieckoll

NnO020MOBKU).
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. CaMOCTOSITENIbHO pellaTh IOCTaBICHHYIO 3ajady, aHalu3upys U MNoadupas

MaTepHualbl U CPEICTBA IS €€ PEIICHHUS;

. CO3/aBaTh W PACCUUTHIBATH MOJETHBINA IUIAH JJIs1 OECHMJIOTHOTO JIETaTEIbHOIO
anmnapara;
. oOpabarbiBaTh  a’pOCBEMKY U  MOJNy4YaTb TOYHbIE OPTO(OTOIIIAHBI U

ABTOMAaTU3HWPOBAHHBIC TpéXMepHI)Ie MOACIN MECTHOCTH,

. MoIepoBaTh 3D-00BEKTHI,

. 3aIUIIaTh COOCTBEHHBIE MPOCKTHI;

. BBINOJIHATH OLU(PPOBKY;

° BBITIOJIHATH HpOCTpaHCTBeHHI)If/'I aHaJInu3,

. CO3/1aBaTh KapThl;

. CO3/1aBarTh MpocTeire reorpaguueckne KapThl PA3THIHOTO COACPKAHMS;

. MOJICIIUPOBATh reorpapuuecKue 0ObEKThI U SBICHUS;

. IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO KCIIOJIb30BAHUS reorpaduuecKux 3HaHUN B

Ppa3InYHbIX o0acTsax JACATCIIBHOCTH.

1.3. Cucrema OLCHKU JOCTUKCHHUA TUIAHHUPYCMbBIX PE3YyJIbTAaTOB OCBOCHUA OCHOBHOH

00pa3zoBaTenbHON MTPOTrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHus
Buabr koHTpOINIS:
- IPOMEXKYTOYHBIN KOHTPOJIb, TPOBOAUMBIN BO BpEMSI 3aHITHUN;
- UTOTOBBIM KOHTPOJIb, TPOBOAMMBIN TIOCTIE 3aBEPIIEHUS BCEHl y4eOHOM MporpaMMel.
®DopMBI TPOBEPKH PE3yJIHTATOB:
- HaOJTI0/IeHNe 32 00YYarOIIMMHUCS B TIPOIIecCce padOTHI;
- UTPBI;

- MHAUBUAYAJIbHBIC 1 KOJIJICKTUBHBIC TBOPYCCKUC pa6OTI)I;
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- Oecepl ¢ 00YUAIOMUMHUCS U UX POTUTEISIMHU.

(DOpMI)I IIOABCACHUS UTOI'OB:

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;

- TECTHI;

- QHKETEI;

- 3alllMTa IMPOCKTaA.

Hrorosas arrecranusa 06yqafoumxcs[ MMPpOBOAUTCA II0 pPE3yJibTaTaM IOATOTOBKHW W 3alIUThI

IIPOCKTA.

I[J'I?I OLCHUBAHUA JOCATCIBHOCTH 06yan0mecsl HCIIOJIB3YKOTCA HWHCTPYMCHTBI

B3aMMOOLICHKU.

caMo-

n

2.2. IlpumepHble porpaMMbl yueOHbIX npeamMeToB, Kypco (YTII, rae kak npumep nponucaso

«Keiic 1 — 10 yacoB», mocie KpaTKO€ ONHCAHHME, YTO 3TO 3a KEiC, ONMUCAaHHUE IMOYACOBOE

BBIHOCUM YK€ B caM Keiic).

[TpumepHOE yueOHO-TeMaTHUeCKOe TIIaHUPOBAHUE:!

Ne | Paznen nporpaMmsel yueOHOTO Kypca Konunuectso
n/m 4acoB
1 3nakoMmcTBO. TexHuka Oe3omacHocTH. BBomHoe 3ansatue («Mewsis | 2

MHUPY»).
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Beenenne B reomHpopManmoHHble — TexHojoruu. Keiic  1:
«CoBpeMeHHbIe KapThl, 1M Kak onucars 3emunio?».

Keiic 3HakoMuT 00ydarommxcsi ¢ pa3HOBHIHOCTSAMH JaHHBIX. Pemnas
3ajady Keica, 00yJaromuecs MpoXoIsIT CISAYIOIINE TEMAaTUKU: KapThl
U OCHOBBl HUX (OPMHUPOBAHUS; HU3yUYEHHE YCIOBHBIX 3HAKOB H
IOPUHIUIIOB UX OTOOpakeHHsT Ha KapTe; CUCTEMbl KOOpPAMHAT H
HOPOEKIUH KapT, UX OCHOBHbBIE XapaKTEPUCTHUKH U BO3MOXKHOCTH
OpUMEHEeHHs; MaclTad M JIp. BCIOMOTraTelbHblE HWHCTPYMEHTHI
(bopMHpOBaHUs KapThl.

Keiic 2: «I'nmobGanpHoe mosunuoHupoBanue “Haiimu ceOs Ha 3eMHOM
mrape’”».

HecMotpss Ha TO, YTO HAaBHTaTOPHI W CIIOPTUBHBIC TPEKEPHI CTAIH
HEOTHEMJIEMOM YacCThIO HAUIEH >KU3HHM, MAJIO KTO 3HAET MPUHLMI HX
pabotsl. [Ipoiinsa keiic, oOyuatommecs y3HaioT npo ['JIOHACC/GPS
— TNpUHOUOBL  paboOThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npuMmenenue. IIlpumenenue sorrepoB. Busyanmzamusi TEKCTOBBIX
naHHbIX Ha kapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

®ororpaduu 1 MNaHOPaMBbI.

Pazmen, TOCBSIIEHHBIA WCTOPHM W TPUHIUIAM  CO3JAHHS
dotorpapuu. OOyuaromuecs MO3HAKOMSTCS C TEXHUKOW CO3JaHUs
dotorpaduu, TO3ZHAKOMSTCS C  BO3MOXKHOCTSIMH  TIPUMEHEHUS
dororpaduu Kak cpecTBa CO3AaHUSI YET0-JIn00.

OcHoBbl a3pooTochEéMKHU. [IpuMeHeHre 6eCIMIOTHBIX aBUAITMOHHBIX
cucteM B adpodorochéMmke. Keiic 3.1: «/lns yero Ha camom perne
HY’KEH OECNUJIOTHBIN JIeTaTebHbIN anmnapar?y.

OOBEMHBII KelC, KOTOPbI MO3BOIUT 00YYarOIIMMCS OCBOUTD MOJIHYIO
TEXHOJOTMYECKYI0  LIEMIOYKY,  HCHOJIb3YEMYI0  KOMMEPYECKHUMHU
KOMITAaHUSIMHU. Y CTpOICTBO M MpUHUMIIEI pyHKIMOHUpoBaHus BILJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH W MPUHIIMIIOB Nepeadu MH(opMauu
¢ BIIJIA, o6pabotka nanusix ¢ BITJIA.

29

Keiic 3.2: «3mMeHeHMe cpesibl BOKPYT LIIKOJIBDY.

[Ipomomxkenne keiica 3.1. OOyuarommuecs, wuMes B  CBOEM
pacrlopsDKeHUH  AJIEKTpOoHHYI0 3D-Monenb IMIKOJBL, MPOJIOSIKAIOT
BHOCHUTh M3MEHEHHsI B MPOAYKT C IEIbI0 OJIarOyCTpOMCTBa paiioHa.
OOyJarommecs: TPOI0JDKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJIEJIMPOBAHUS, 3aBEPILAs IPOEKT.

10

HOI[FOTOBKa 3aI0UTEI ITPOCKTA.
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8 3anura NpoeKTOB. 2

9 3akmrounTenbHoe 3aHsATHe. [loaBeieHre UTOroB paboTHI. 2

2.2.1. O01me mMoI0XKEHUA

[Mlporpamma  «['€OMHPOPMAIIMOHHBIE  TEXHOJOTHM»,  SIBISSCH  HEOOXOJUMBIM
KOMIIOHEHTOM OOIIero 00pa3oBaHUsi BCEX OOYYArOUIUXCs, MPEAOCTaBISAET UM BO3MOXKHOCTH
NPUMEHSTh Ha IPAKTUKE 3HAHUS OCHOB HayK. [Iporpamma sBisieTcst pakTHYECKH €TUHCTBEHHBIM
HIKOJIBHBIM YY€OHBIM KYpPCOM, OTpPaXKalOUIMM B CBOEM COACPKAHWUU OOIIUE IPHHIUIIBI
npeoOpa3yronieil JesITeJIbHOCTH 4YeJOBEKa W BCE ACIEeKThl MaTepUalbHON KyibTyphl. Kypc
HaIPaBJICH HAa OBJIAJICHUE OOYYAOIIMMUCS HaBBIKAMH KOHKPETHOHN MPEeIMETHO-IIPEoOpa3yroIen
JACATCIIbHOCTH, CO3JaHHUC HOBBIX HGHHOCTCI\/JI, 4T0, HCCOMHCHHO, COOTBCTCTBYCT HOTpC6HOCT$IM
pa3Butus obmectBa. B pamkax « TeXHONTOTHI MPOUCXOIUT 3HAKOMCTBO ¢ MUPOM Tipodeccuit u
opueHTalus oOydJaruuxcss Ha paboTy B pa3NUYHBIX cdepax OOIIECTBEHHOIO MPOU3BOJCTBA.
Tem cambIM oOecrieuyuBaeTCs TMPEEMCTBEHHOCTh TIIepexojila OOydYarommxcsi OT OOIIero K

poQeCCHOHATBHOMY 00pa30BaHUIO U TPYIOBOM JEATETLHOCTH.

[Tporpamma npenmera «TexHonorus» obecrneunBaeT (GopMupoBaHHE Yy OOyYaromuxcs
TEXHOJIOTUIECKOTO MBIIUICHUs. CXeMa TEeXHOJIOTHYECKOTO MBIIUIEHHS (TOTPeOHOCTh — IIeNTh —
Croco0 — pe3yJabTaT) MO3BOJIAET HAauboJiee OPraHUYHO peniaTh 3a7a4d yCTAHOBJICHUS CBsI3el
MEXIy 00pa30BaTENIbHBIM U KM3HEHHBIM IPOCTPAHCTBOM, 0Opa30BaTEIbHBIMU pE3yjbTaTaMH,
MOJYYEHHBIMU TIPH HM3YyYEHMM pa3IMYHBIX MPEJIMETHBIX 00JacTel, a Takke COOCTBEHHBIMHU
00pa3oBaTeNbHBIMU  pe3yJbTaTaMH (3HAHUSMH, YMEHHUSMH, YHHBEPCAIbHBIMH Y4eOHBIMU
NEWCTBUSMU W T. NI.) W JKU3HEHHBIMH 3amadaMu. Kpome TOro, cxema TEXHOJIOTHYECKOTO
MBIIJICHHUS] TI03BOJIIET BBOJUTH B 00pa30BaTENbHBIM MpOIECC CUTYaIMH, IaroIlUde OIBIT
OPUHATHS TIparMaTUYHBIX PEIIeHUH Ha OCHOBE COOCTBEHHBIX 00pa3oBaTENbHBIX PE3YJIbTATOB,
HauWHas OT pemieHus OBITOBBIX BONPOCOB M 3aKaHYMBAas pEIICHHEM O HaIlPaBICHHUIX
IIPOIOJDKEHHS 00pa30BaHMs, TOCTPOCHUEM KapbepHBIX M KM3HEHHBIX IJIAHOB. TakuMm oOpa3om,
nporpamma  «I'eomHdpopmaTtuka» TO3BOISIET CHOPMHPOBATH y OOYYAIOLIUXCS  pecypc
NPAaKTUYECKUX YMEHHUH M OIbITa, HEOOXOMUMBIX JUIsI pa3yMHOH OpraHU3ali COOCTBEHHOM
KM3HH, CO3MA€T YCIOBUS Ui Pa3BUTHS HMHUIIMATUBHOCTH, W300pETaTENbHOCTH, THOKOCTH

MBIIIICHHS.
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Y4eOHO-BOCIIUTATENbHBIM IpollecC HampaBieH Ha (QOPMUpOBAaHHWE M Pa3BUTHUE
Pa3JIMYHBIX CTOPOH OOYYAIOIIMXCS, CBSI3aHHBIX C peajn3aliell Kak uX COOCTBEHHBIX HHTEPECOB,
TaK U MHTEPECOB OKpyXkaromero mupa. [Ipu 3ToM rHOKOCTH MpOrpamMMbl MO3BOJISET BOBIICYD
00y4aroIuXCcsl C pa3InYHBIMU CIIOCOOHOCTAMU. bonbiioil 00bEM MPOEKTHBIX PabOT MO3BOJISET
y4ecTh MHTEepPEChl U OCOOEHHOCTH JMYHOCTH KaXKAOro oOydaromierocsi. 3aHsATHs OCHOBaHBI Ha
JMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHsS, a TaKKe CHUCTEMHO-AEATEIbHOCTHOM

METOJIe 00yUeHUSI.

JlaHHas mporpamma OpeArnoyiaracT BAPUATHUBHBIA MOAXOJ, TaK KaK B 3aBUCHUMOCTH OT
00yyJaromerocs mo3BoJIIeT YBEIUYUTh WIN YMEHBIIUTh O0BEM TOM HIIM UHOM TEMBI, B TOM YHCIIE

H CJIIOKHOCTD, a4 TAKIKC ITOPAAOK ITPOBCACHUS 3aHSATHH.

2.2.2. OcHOBHOE cojiepaHue Y4eOHbIX TPEIMETOB Ha YPOBHE OCHOBHOIO 00IIEr0 00pa3oBaHUs

Ha mnpotrskeHun kypca mnporpamMmbl 0OydaroIIMecs TIO3HAKOMATCS C pa3IU4YHbIMU
reoMH(pOPMALMOHHBIMU CUCTEMaMH, y3HAIOT, B KAKUX 00J1acTIX MpUMEHseTCsl reonH(popMaTHKa,
KaKHe 3aJaud MOXET pellaTrh, a TaKKe CMOTYT CaMU NPUMEHSTh €€ B CBOEH INOBCEIHEBHOMN
#u3HU. OOyuatomuecss 0a30BO yCBOAT MNPUHLIMII Mo3uLMOoHMpoBaHus ¢ nomompbio ['HCC.
VY3HaIT, KaKk MOXHO OpraHM30BaTh COOp CITyTHHUKOBBIX JAaHHBIX, KaK OHH IPEACTaBISAIOTCS B
TEKCTOBOM BHJI€ U KaK UX MOYKHO BU3yaJIu3MpOBaTh. B paMkax nmporpamMmsl BEIOEPYT POEKTHOE
HalfpaBJIeHUE, HayyaTcs CTaBUTh 3aJjaud, UCCIIEJO0BaTh MPOOIEMaTHKY, MJIAHUPOBATh BEICHUE

IMMPOCKTA U TPAMOTHO pacupCACIATh POJIM BHYTPU KOMAH/BI.

OOyyaroniecss CMOTYT TO3HAKOMUTHCS C HCTOpPHEH TpPUMEHEHHUS OEeCHHIIOTHBIX
JIeTaTeNbHBIX alllapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEUIUTh Pa3IuyHbIC
3aJ1auy ¢ UX MOMOIIBI0. Y3HAIOT TakKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX O€CITHIIOTHBIX
cucteM. OOydarommecs: y3HAKOT, Kak cO3/MaéTcs MOJETHOE 3adaHue Jisa OecnuiaoTHHKOB. Kak
MPOU3BOJUTCS 3alyCK W JanbHeimmas chbéMka ¢ nomoipio BAC. A Takke MHojydar Takue

PE3YJIbTAaThI C’béMKI/I, KakK OpTO(I)OTOHJIaH u TpéXMCpHLIe MOICIIN.

OOyuarommecst  yrayOsiTcsi B TEXHOJOTHIO  OOpabOTKM  TEOJaHHBIX  MYyTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBAaHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSTENhHO CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH 110 NoJETHOMY 3afaHuto. CoznanyT 3D-monenu.
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OOy4arommecsi 03HaKOMSTCSI C Pa3IMYHBIMUA YCTPOMCTBAMU MTPOTOTUITMPOBAHUS. Y 3HAIOT

o0mye NPUHIUMBI PadOThl YCTPOHCTB, cepbl MX NPUMEHEHUS M TMPOIYKTHI JIEATEIbHOCTH

JMAHHBIX ycTpoicTB. OOydvaromuecs HaydaTcs rOTOBHTH 3D-Mozenu Ui MedaTd C MOMOIIBIO

OKCIIOpTa AAaHHBIX. I[OHOJ'IHHT MOACIN II0 JaHHBIM aBpO(i)OTOC"béMKI/I C IIOMOIIBKO PYYHOI'O

MOACIINPOBAHUA. HpI/IMeHHT YCTpOﬁCTBa AJIA IIPOTOTUIIMPOBAHUA IJIA II€UYATH 3aJIlaHUA.

OOyuJaromuecst u3y4aT OCHOBBI B TOATOTOBKE npe3eHTanuu. Coznanyt e€. [loaroroBsrcs

K IpEACTAaBICHUIO PCATTU30BAHHOI'O ITPOTOTHUIIA. HpeI[CTaBﬂT €TI0, 3amuyInas IMpocCKT.

3.1. [IpumepHbIil y4eOHBIi MJ1aH OCHOBHOTO 001IET0 00pa30BaHUs

3.1.1. IlpumepHusblit KaneHaapHbii yueOHblil rpaguk Ha 2019/2020 yuebublii roa

Ilepuoa 00yueHus1 — CEHTAOPb-Mail.

KosanuyectBo yueOHbIX Heaeab — 34.

KoaunuyecTBo yacoB — 68.

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

[IpasgHuuHblE U BBIXOAHBIE THU (IO MPOU3BOJCTBEHHOMY KaJleHAApI0 MpU IIECTUAHEBHON

paboueii Henene):

KanukynspHblil nepuos:

Ne | Mecsan ®opMma Kon- Tewma 3anaTHA dopMa KOHTPOJIA
/T 3aHATHS | BO
4acoB
1 Cents16ps | JUIIP 2 3HAaKOMCTBO. Texnuka | becena
0€30MacHOCTH. BBonHoe

3anstue (Mensist Mup+).
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CeHTts0pb

JI/TIP

HeoO6xogumocTh  KapThl B
coBpemeHHOM Mupe. Cdepsl
HpI/IMCHCHI/ISI, HepCHeKTI/IBBI
WCIIOJIb30BaHUS KapT.

becena

CeHTs0pb

JU/TIP

BektopHbie  nmaHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ier xak aTpuOyT
KapThl. 3HaKOMCTBO c
KapTorpauuecKuMu OHJIANH-

CCpBHCAMMU.

becena

CeHTs0pb

JUTIP

Cset u uBer. Posb 1Beta Ha
kapre. Kak 3acraButh LBET
paboTtath Ha ceOs?

becena

OxkTs0pB

JU/TIP

Co3ganne ¥ myOauKaIus
COOCTBEHHOM KapThl.

JlemoHcTparus
peuieHus keica

OxTs6pB

JU/TIP

Cucremsbl r100alIbHOTO

IMO3UIIMOHHUPOBAHUA.

becena

OxTs6pB

JU/TIP

HpI/IMeHeHI/Ie CITYTHHUKOB I
IMMO3UIIMOHHUPOBAHUA.

JleMoHcTpanus
pelIeHus Kelica

OxkTs0pb

JU/ITP

Ucropus dboTorpadun.
®ororpaduss Kak  crnocod
W3yYeHUS OKpY’KaloIIero

MUpA.

becena

Hos16pn

JU/ITP

XapakTepuCTUKU
¢doroanmnaparos. Ilomyuenue
KayeCTBEHHOTr0 ()OTOCHUMKA.

becena

23



10 | Hos6pp JI/TIP Coznanne chepuueckux | becena
ITAHOPAM. OcHoBHBIE
TIOHATHS. Heo6xonumoe
obopyoBaHue. TexHuka
CbEMKH cepruieckux
naHopam pa3nu4HOR
arnmaparypomu.

11 | Hosi6pb JI/TTIP Coznanue chepuueckux | TectupoBanue
MaHopaM. CumBka
HOJyuYeHHBIX  (hoTorpaduii.
Koppekuus u peTyIib
naHopam.

12 | Hexabpb JI/TIP dortorpamMmeTpusi U ee | becena
BIMSHAE HAa COBPEMEHHBIH
MUD.

13 Jexabpb JUTIP Cuenapun cbeMKu 00bekTOB | becema
TSt MOCIIEAYIOILIETO
MOCTPOCHHUS 170:¢ B
TPEXMEPHOM BHJIE.

14 | dexabpb JUTIP [TpuHIHD noctpoeHus | becena
TPEXMEPHOTO  M300pakKeHHS
Ha KommbloTepe. Pabora B
¢dotorpammerpuueckom [10 -
Agisoft ~ Metashape  wnn
AQHAJIOTUYHOM. O6paboTtka
OTCHSTOTO MaTepuara.

15 | Hexabpp JUTIP becniunorHuk B | becena
reouH(popMaTuKe.
YCeTpoliCcTBO U IPUMEHEHHUE
JpOHa.

16 | SaBapn JUTIP Texuunueckne ocobeHHoCcTH | becena

BILTA.
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17

SAuBapb-
®despanb

JI/TIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®deBpatib

JU/TIP

Hcnonp3oBanue
OECIWJIOTHUKA JUISI CBHEMKH
MECTHOCTH.

JeMoHcTpanus
peuieHus Keica

19

Maprt

JU/TIP

Bosznukaroniue pOOJIEMBI
npu co3nanuu 3D-monenei.
CnocoObl  pelaKTHPOBAHUS
TPEXMEPHBIX MOJIEIICH.

becena

20

Mapt

JUTIP

TexHonoruun
MPOTOTUITMPOBAHMS.
YcTpoiicTBa 19 BOCCO3aHUS
TPEXMEPHBIX MoeJIeH.
Pabota ¢ 3D-nipunTEpOM.

becena

21

Mapt

JU/ITP

dusnueckrue M XUMHUYECKUE
CBOMCTBa IuiacTuka Wit 3D-
TIpUHTEpPA. [Teuats

TPEXMEPHON MOJIEIIN LIKOJIBI.

TectupoBanue

22

Maprt

JU/TIP

Pa6ora B IIO amns pydHOro
TPEXMEPHOTO
MoaenupoBanusi — ScetchUP
WJTA QaHAJIOTUIHOM.

becena

23

Arnpenb

JUTIP

OKCIOPTUPOBaHUE
TPEXMEPHBIX
[IpoexTupoBanue

daiinos.

COOCTBEHHOM CIIEHBI.

becena
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24 | Anpens JUTIP 2 Ilewatrs wmomenu wHa 3D- | becena

MIpUHTEpE. Odopmiienue

TPEXMEPHOM  BELIECTBEHHOM

MOJICJIH.
25 | Mait [P 3 [ToaroroBka 3aLUThI

MPOEKTA.
26 | Mait I1P 2 3aimuTa MpoeKTOB. JemoncTpanus

pELLIECHHS KEMCOB

27 | Mait JUITP 2 3aKIOYUTENbHOE  3aHSTHE.

[MonBeneHne MUTOrOB padOTHI.
[Tnaner mo qopaboTke.

3.2. Cuctema ycia0Bui peajinzalliid OCHOBHOM 00111e00pa3oBaTenbHOM MporpaMmbl

3.2.1. Omnucanue KaJpoBBIX YCIOBHI pealu3allid OCHOBHOM 00Opa3oBaTeIbHOM IpOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMMCcCaHNEe KOMITIETEHIIUI HACTAaBHUKA)

HacraBauk nporpammel «I'eonHpopmMaTrkay paboTaeT Ha CTHIKE CAMBIX aKTYaJbHBIX 3HAaHUN 11O
HAaIMpAaBJICHUIO TE€OMPOCTPAHCTBEHHBIX TEXHOJIOTHUM, a TaKKe T€HEPUPYET HOBBIE MOIXOIbI U
peleHusi, BOIUIONIAasl UX B pealibHble TPOEKThl. HacTaBHUK SBIIIETCS TPAMOTHBIM CIELHAIIMCTOM
B 00J1aCcTH TeOMH()OPMAIIMOHHBIX CUCTEM, CIEANUT 3a HOBOCTSAMHU CBOEH OTpACiy, U3y4aeT HOBBIE
texHosioruu. O0aiaeT HaBBIKAMU MPOEKTHON IEATETLHOCTH, BHEIPSA €€ MPUHITUITBI B TIPOIIECC

00y4eHwusl.

HactaBHuk B paBHOW cTemeHH o00JafaeT Kak CHCTEMHOCTbIO MBIIUICHHS, TaK U JAyXOM
TBOpYECTBAa; MOOWJIEH, yMeeT paboTaTh B KOMaH/E, KPUTHYECKH MBICIUTh, aHAJIU3UPOBATH U

0000111aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABHUTD 3aJ1a4d U PEIaTh UX, a Takke paboTaTh B
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YCIIOBUSIX HEOIPEAeNEHHOCTH U B paMKaX NMPOEKTHOW mapaaurmbl. [lomMmumo 3TOro, HacTaBHHUK

o0jasaeT ne1arorn4eckon Xxapu3Mon.
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4. Conepxxkanue Kypca
OcHoOBHBIE pa3jie/ibl NPOrpPaMMbl Y4eOHOT0 Kypca
1) BBenenne B 0CHOBBI reOMH(GOPMAIIMOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX IAHHBIX.

O6yqa}01unec;1 IIO3HAKOMATCA C  pa3siiIM4YHbIMHM  COBPEMCECHHBIMU l"eOI/IH(bOpMaI_[I/IOHHBIMI/I
CHCTECMaMU. YBHaIOT, B KakKMX 00JacTax IIPUMCEHSACTCA FeOI/IH(bopMaTI/IKa, KaKHC 3aJa4u MOXKCT

pemaTh, a TAkXKe Kak 00yJaromuecss MOTyT CaMH IMTPUMEHSTh €€ B CBOSH IMOBCETHEBHON KU3HH.
2) ¥Ypok padorsl ¢ TJIOHACC.

OOyuaromnuecss 6a30BO YCBOST MPUHIUT Mo3uIMOHUpoBanus ¢ moMompio [HCC. Y3nHaroT, kak
MO>KHO OPTaHM30BaTh COOpP CIIyTHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM BHJIE

U KaK UX MOXXHO BHU3YaJH3UPOBATh.
3) BbIOOp NPoeKTHOr0 HANPAaBJIEHUS M paclpe/iejieHue poJieil.

Bri6op mnpoextHoro HampasieHus. lIlocranoBka 3amaun. lccnenoBanue mnpoOiieMaTHKU.

IInanupoBanue npoekra. Pacripenenenue posei.
4) YcTpoiicTBO M IpUMeEHeHHe 0eCMJIOTHUKOB.

OObyuaromuecs no3HakomsTcs ¢ ucropueil npuMmenenuss bAC. Y3nator o coBpemeHHsix BAC,
KaKMe 3aJaud MOXKHO pelmarb C HX IOMOUIbIO. Y3HAIOT TakkKe OCHOBHOE YCTPOWCTBO

coBpemeHHbIX BAC.
5) OcHOBBI CHLEMKH ¢ 0€CIIMJIOTHUKOB.

OO6yuaromuecs y3HaroT, Kak co3faércsa noji€rnoe 3ananue st BAC. Kak npousBoauTcs 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaThl MOXKHO MOJIYYUTh U Kak

9TO cAenaTh (MOoIy4eHne OpTOPOTOIIIaHA U TPEXMEPHOU MOJIETIH ).
6) Yruy0/JéHHOe U3yyeHHe TEXHOJIOrHil 00padoTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJAETHUPOBaHNE 00BEKTOB MECTHOCTH ¢ TToMoIIbio Agisoft PhotoScan.
7) CoOop reogaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 110 TIOJIETHOMY 33/IaHUIO.
8) OOpadoTka U aHAIHU3 Ire0JAHHBIX.
Coznanne 3D-mopenei.

9) H3ydeHue ycTpoiicTBa I NPOTOTHIIHPOBAHUS.
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O3HakoMJIEHHE C YCTPOMCTBAMHU MPOTOTHUIHPOBAHUS, MPEIOCTABICHHBIMH O0y4arOIIUMCS.
OOyuaronuecs y3HarT 00IUe MPUHITUIBI PAOOTHI YCTPOKCTB, a TAK)KE KOT/Ia OHU MPUMEHSIOTCS

U YTO C UX MOMOIIBI0 MOXHO MOJTYYHUTb.
10) IToaroroBka JaHHBIX JI1 YCTPOHCTBA NPOTOTUINIUPOBAHMS.

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, MOJArOTOBKA 3aJaHU 110 M€YaTH.
11) IIporoTunupoBanue.

[Ipumenenue ycTpoicTB nmpoToTunupoBanus (3D-puHTED).
12) ITocTpoeHue NPOCTPAHCTBEHHBIX CLIEH.

I[OHOJ'IHeHI/Ie MoOJIeNIied 110 JTaHHBIM aSPO@OTOCBéMKI/I C MOMOIIBKO PYUYHOI'O MOJACIHNPOBAHUSA U

IIOATOTOBKA K I1€4aTH HA yCTPOMCTBAX IPOTOTUIIMPOBAHUS.
13) IloaroroBka nmpe3eHTaI M.

I/I3yquHe OCHOB B IOAIOTOBKEC IIPE3CHTALIHU. COSIIaHI/Ie IMpEe3CHTAlNU. HOHFOTOBK& K

MPEJICTABICHUIO PEATM30BAHHOTO IPOTOTHUIIA.
14) 3amuTa NpoeKkToB.

HpeI[CTaBJ'IeHI/Ie PCAITIN30BAHHOIO ITPOTOTHUIIA.
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4.1. TemaTn4yecKoe MJIAHUPOBAHUE

Ne i/t

Pa3nensl nporpaMMel yueOHOro Kypca

Bcero
4acoB

1

3HakoMcTBO. Texunka 0ezonacuoctu. BBoagHoe 3ausitue
(«MeHsisi MEPY).

BBenenue B reonHpopmannonnbie Texnosornu. Keiic 1:
«CoBpeMeHHbIe KapThl, 1M Kak onucare 3emuno?».

2.1

HeoOxoaumocTth kapThl B coBpeMeHHOM Mmupe. Chepbl
MIPUMEHEHUS, TEPCIEKTUBBI UCTIOIb30BAHUS KapT.

2.2.

BexTopHble nanHble Ha KapTax. 3HakoMcTBO ¢ Beo-I'1UC.
[{BeT kak arpulyT KapThl. 3HAKOMCTBO C
KapTorpaguuecKNMH OHJIAIH-CEPBUCAMH.

2.3.

Cger u 1Bet. Poub 11BeTa Ha kapre. Kak 3acTaBuTh 1BET
paboraTh Ha ce0s?

24.

Coznanue u nyoaukanys coOOCTBEHHOM KapThl.

Keiic 2: «I'106anbH0e no3unuonupoBanue “Haiinn ceds
Ha 3eMHOM HIape”».

3.1.

CucreMsl 171006aIbHOTO MO3UIIMOHUPOBAHUSL.

3.2.

HpI/IMeHeHI/Ie CITYTHUKOB JIA TTIO3UIIUOHUPOBAHM.

dororpapuu ¥ NAHOPaMBI.

4.1.

Ucropus potorpaduu. dororpadus kak crocod u3ydeHus
OKPY’KaIOIIET0 MUPA.

4.2.

Xapakrtepuctuku ¢oroanmnaparos. [Tomyuenue
KayeCTBEHHOI'0 (DOTOCHUMKA.

4.3.

Coznanue chepruyeckux nanopam. OCHOBHBIE MTOHSTHSI.
Heobxoanmoe obopynoBanue. TexHuka cbEMKH
chepruecKkux MaHopaM pa3IudHON ammapaTypoi (Kamepbl
cMapThOoHOB O€3 MTATHBOB, UGPOBBIEC (PoTOATTIAPATHI CO
MTaTUBAMU U T. J1.).

4.4.

Cosznanue chepuueckux nasopam. CHIMBKa IOTy4EHHBIX
dororpaduii. Koppekius u peTyuis naHopam.

OcHoBbl a3podorochémku. [Ipumenenne BAC
(0ecnuJIOTHBIX ABUAIIMOHHBIX CUCTEM) B
aspodorocrémre (Keiic 3.1: «/lus yero Ha camom geJie
HY’KeH 0eCUJIOTHBIN JieTaTeJIbHbIN anmapar?»).

5.1

doTorpamMmeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUD.
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CueHapuu CbEMKH 00BEKTOB JUISI TOCIIETYIOIIET0
MOCTPOCHUS UX B TPEXMEPHOM BHUJIE.

5.2.
[TpuHIMI TOCTPOCHUS TPEXMEPHOT'O N300paXKEHHS Ha
kommbioTepe. Pabota B ororpammerpuyeckom 110 —
Agisoft PhotoScan nnu ananornanom. O6paboTka
5.3. OTCHSITOTO MaTepHala.
BecriunotHuk B reonHdopmaruke. Y CTpONUCTBO U
54. IPUMEHEHUE JPOHA.
55. Texunueckue ocooennoctu BITJIA.
5.6. [MunotupoBanue BITJIA.
Hcnonp3oBaHne O€CIUIOTHUKA ISl CbEMKH MECTHOCTH.
5.7.
Bo3suukaromue npo6iemsl mipu co3ganuu 3D-moeneil.
58 CniocoObl peIakTHPOBAHUS TPEXMEPHBIX MOJICICH.
TexHonoruu NpOTOTUIIUPOBAHUSA. Y CTPOMCTBA IS
BOCCO371aHus TpEXMEpHBIX Mojeneil. Pabora ¢ 3D-
59 MIPUHTEPOM.
duznyecKkue 1 XUMUIECKHe CBONCTBA MiacTuka as 3D-
510. | mpuntepa. [leyaTs TpPEXMEPHOM MOJEIH MIKOJEIL.
Keiic 3.2: «A3MeHeHue cpeabl BOKPYT HIKOJIbI».
6.1. Pa6ora B I10 ans pydHOoro TpéXxMepHOro MoJIeIMpPOBaHUS
— SketchUp miin aHaJIOrMYHOM.
6.2. OKCnopTHpOBaHUE TPEXMEPHBIX (ailnoB. [IpoexTupoBanue
COOCTBEHHOM CIICHBI.
6.3. [Teuats Monenu Ha 3D-npunTepe. Odopmienue
TPEXMEPHOMN BEIIECTBEHHON MOJIEIH.
7 [TonroroBka 3amuThl MPOEKTA.
8 3amuTa NpoeKTOB.
3akmrounTenpHoe 3aHsATHe. [loBeieHre UTOroB paboTHI.
9 [Tnansl mo gopaboTke.
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KEﬁCbI, BXOAHI.IJ,VIQ KpaTtkoe copeprkaHue
B Nporpammy

Keic 1. CoBpemeHHble Keic 3HaKoMUT 0byYatoWwmMxcs ¢ pasHOBUAHOCTAMM AaHHbIX. Pewasn
KapTbl, nam Kak onucatb 33434y Keica, obyyatowmeca NpoxogaT cnegytowme TeMaTUKK: KapTbl U
3emnio? OCHOBbI UX POPMMPOBAHUA; U3YHEHWNE YCNOBHbIX 3HAKOB U MPUHLMMOB UX

OTObBparKeHUs Ha KapTe; CUCTEMbI KOOPAUHAT 1 MPOEKLNIA KapT, UX
OCHOBHbIE XapaKTePUCTUKM U BO3MOXKHOCTM NPUMEHEHUSA; MacluTab u ap.
BCMOMOTaTe/IbHble MHCTPYMEHTbI GOPMUPOBAHMA KapTbl.

Keiic 2. TnobanbHoe HecmoTpa Ha To, YTO HaBMUraToOpPbl U CNOPTUBHbIE TPEKEPbI CTaIN
Nno3snuMoHnpoBaHue «Hainam | HEOTbEM/IEMOM YaCTblO HAWEN KMU3HWU, Maso KTO 3HAET NPUHLMUN UX
cebsa Ha 3eMHOM Lape». paboTbl. Mpoiaa Keic, obyyarowmecs yaHatot npo INMTOHACC/GPS —

NPUHLMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHMUE.
MpumeHeHWe norrepos. Busyanmsauma TEKCTOBbIX AAaHHbIX Ha KapTe.
Co3paHune KapTbl MUHTEHCMBHOCTMW.

Kelic 3.1. AspodoTocbéMKa. | OBBEMHBIN Kelc, KOTOPbI NO3BOIUT 0OYYaIOLLMMCS OCBOUTL MOJTHYIO

«[nsa yero Ha camom gene TEXHO/IOTUYECKYIO LLENOYKY, UCMO/Ib3yeMY0 KOMMEPYECKMMU
HyXeH 6ecnunoTHbIN KOMMNAHUAMMU. YCTPOIACTBO U NPUHUMNbI QYHKLMOHUPOBaHMA BIJA,
NieTateNbHbIA annapart?». OcHoBbI GOTO- U BUAEOCHEMKN N MPUHLIMMNOB Nepeaayn nHpopmaumm ¢

BMNJ1A, o6paboTka gaHHbIx ¢ BMJIA.

Keiic 3.2. UsmeHeHMe cpeabl | MpogonxkeHue Kelica 3.1. Obyyatowmecn, UMesi B CBOEM PaCnopsArKeHU
BOKPYT LWWKObI. 3NeKTPOHHYI0 3D-moae b LWKObI, NPOAO/IKAT BHOCUTb U3MEHEHMA B
NPOAYKT C Lenbto baaroycTpoiicTBa panoHa. Obyyatowmeca NnpogonKatoT
COBepLUEHCTBOBaTb CBOM HaBblk 3D-MOAeNMPOBaHUA, 3aBepLUaA MPOEKT.

4.2.4. MarepuanbHO-TEXHUUECKUE YCIOBUS pealn3alii OCHOBHOW  00pa3oBaTeiabHOU

mporpaMmaI (HO CyTH, O6’b€I[I/IHCHI/IC BCCX PCCYpCOB, NPONMMCAHHLIX B Keﬁcax)
Cnucok 060pya0BaHUS

Ne n/n HanmeHoBaHue | KpaTkue TexHu4yecKkme xapaKTepuctuku EA. nam. Kon-Bo

1 | KomnbloTepHbiit Knacc UKT

1.1. M®YVY (npuHTep, ckaHep, Konup) MwuHumanbHble: popmat Ad, naszepHbli, LT,
1.2. HoyTOyK HacTaBHMKa C HoyTbyk: LT,
npesycTaHoB/IEHHOW OnepaLoHHO Npou3BOAMTENIbHOCTL Npoueccopa (no
cucTtemomn, oPpUCHBIM NPOrPamMMHbIM TecTy PassMark — CPU BenchMark
obecneyeHnem

http://www.cpubenchmark.net/): He
meHee 2000 egmHML,

06bEM OnepaTUBHOMN NamaATU: He MeHee 4
re; 1

32



06bém HakonuTena SSD/eMMC: He meHee
128T6;

MO ana npocmoTpa U peaakTUpPoBaHUA
TEKCTOBbIX JOKYMEHTOB, 31EKTPOHHbIX
Tabnuy 1 npeseHTaumi
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

1.3.

HoyTbyK c npeaycTaHOBAEHHOM
onepauMoHHOM cUcTeMon, 0GUCHbIM
NporpammHbIiM obecrneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (uam Intel
Celeron N), He Huxe 1600 Mru,
1920x1080, 4Gb RAM, 128Gb SSD;
Npou3BOAMTENBHOCTL NPOLEccopa: He
meHee 2000 egnHnL;

MO ana npocmoTpa 1 pefaKkTUPOBaHUA
TEKCTOBbIX LOKYMEHTOB, 3/IEKTPOHHbIX
Tabauny, 1 npeseHTaumM
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

wT.

10

1.4.

MHTepaKTUBHbIN KOMMIEKC

Konnuyectso ogHOBPEMEHHbIX KACaHNI—
He meHee 20.

wT.

YpoK TexHonorum

2.1

ApaunTtusHoe o6opyaoBaHue

2.2.

3D-06opyaosaHue (3D-npuHTEp)

MuHMManNbHbIE:

TN npuHTepa: FDM;

maTtepuan: PLA;

pabounii cTon: ¢ No40orpeBoMm;

paboyas o6nactb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyaTtu: He meHee 150 mm/cek;
MWHUMaNbHasA TONLWMHA c/1oA: He bosee
15 mKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKPbITbIA KOPMYC: HanM4yme.

wT.

2.3.

Mnactnk agna 3D-npuHTEpa

ToAWmnHa NNACTUKOBON HUTKU: 1,75 mm;
maTepuan: PLA;
BeC KaTyLlwKn: He meHee 750 rp.

wT.

15

2.4,

MNO gna 3D-mozennpoBaHma

O6nauHblit nHCcTpymeHT CANP/ACYN,
OXBaTbIBaOLNI BECb NpoLecc paboTbl €
N34eNNAMU — OT NPOEKTUPOBAHMUA A0
N3roTOB/IEHMA.

[JononHutensHoe obopynoBaHue

2.5.

LLnem BUpTyasbHOM peanbHOCTU

Obuwee paspeweHne He meHee 2160x1200
(1080%x1200 gns Kaxkaoro rnasa), yron
0630pa He meHee 110;

HannM4mMe KOHTpoANepoB — 2 LWT.;
HannMume BHELHWX AaTYNKOB — 2 WT.;
pa3bém ANnA NOAKMYEHNA HAaYLWHUKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Hanuyume.

KOMNNEeKT
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2.6.

LLtatMe ana kpenieHma 6a3oBbix
CTaHUuM

KomnnekT 13 AByX LWITaTUBOB.
COBMECTMMOCTb CO LJIEMOM BUPTYa/IbHOM
peanbHocTh, n.2.3.1.

KOMMNANEKT

2.7.

Hoytbyk ¢ OC gns VR-wnema

Konunuectso sgep npoueccopa - He MeHee
4

TaKTOBasA YacToTa NpoLeccopa - He MeHee
2500 MT,

BuaeokapTa - He HuxKe Nvidia GTX 1060, 6
6 BuAconamaATb

0O6bem onepaTMBHOM NamATH - He MeHee 8

ro.

wT.

2.8.

MHorononb3oBaTenbCcKasa cucTema
BUPTYaNbHOMN peanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEXKMBAHNEM
NOJIO¥KEHUA NONb30BaTENEN

TpeboBaHWA K CUCTEME BUPTYa/IbHOM
peanbHOCTU:

noaaepKa MoOUNbHbIX LWIEMOB
BMPTYasIbHOM peasbHOCTH Noj,
ynpasneHnem OC Android;

noaAep:kKa ynpasasioWwmux KOHTPOIEPOB
C BO3MOXHOCTbIO 6-KOOPAMHATHOrO
OTC/IEXKUBAHUA NOJOXKEHNSA B
NPOCTPAHCTBE;

TEXHO/I0MMA NOJIHOM KOMNEHCaLMK Nara
(anti-latency): nsobpaxkeHue AONKHO
BbIBOAMTLCA A1 TOYEK, B KOTOPBIX
OKaXXyTCA NIeBbI M NpaBblii r1asa
nosib30BaTeNs Yepes BpemMs, KOTopoe
[OKHO NPOMTU C MOMEHTA Havana
onpeaeneHns MecTonooKeHUA rnas
nonb3oBaTens A0 MOMEHTA OKOHYAHUA
BbIBOAA U306parkeHuUs.;

naowasb OTC/eXUBaHWA NoNb3oBaTenel
— He meHee 16 KB. m;

KONMYeCcTBO No/b30BaTeNell — He MmeHee 3

yen.

TpeboBaHMA K cUCTEME OTCIEKUBAHUA
NOJIOXKEeHUA NoNb3oBaTenei (TpekmHra):
TUN CUCTEMbI OTC/IEXKUBAHUS: 6-
KOOPAMHATHAsA CUCTEMA OTC/IEXKUBAHUS;
06LWmni1 BEC O4HOIO YCTPOICTBA TPEKMHIA
— He 6onee 20T;

TEXHO/I0TUA: ONTUKO-UHEPLMANbHbIN
TPEKMHT, aKTUBHbIE MAapPKepbl,
paboTalowme B UHGpaKpacHOM
AnanasoHe;

yron o63opa onTMYecKom cuctembl — He
meHee 230 rpaaycos;

BPEMS OTK/IMKA CUCTEMbI TPEKMHIa — He
bonee 2 mc;

pa3smeLlleHMe CEHCOPOoB: Ha 0bbekTe
OTCNIeXUBAHUSA;

CEHCOPbI, UCMNOIb3yemble ANA
OTC/IEXXMBAHUA LINEMOB BUPTYa/IbHOM
PeanbHOCTU U ANA OTCNEKMBAHUA
OBUXKEHUIN PYK NoNb30BaTeNEeN, AOMKHbI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pa3smeLlleHMe aKTUBHbIX MapKepoB:
HanosibHoe;

Komnn.

34




BCE KOMMOHEHTbI CUCTEMbI TPEKMHTa
[O/KHBbI MOHTUMPOBATLCA Ha o, 6e3
Heob6X04MMOCTHN NMOTONIOYHOIr0/HACTEHHOTO
MOHTAa;

Ha/M4ymMe CeHCOPOB B COCTaBe eAMHOro
YCTPOICTBA TPEKUHIa: aKCeNepoMeTp,
rMPOCKON, ONTUYECKUIA CEHCOP;

YacToTa OTCNEXKMBAHMA NONOXKEHMUA
nosb3oBaTena:

- aKkcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rupockon: He meHee 2000 BbI6OPOK/c;

- ONTUYECKUI CEHCOP: HE MeHee 60
BbI6OPOK/C;

NOrPeLHOCTb OTCNIEXKMBAHUA NONOXKEHUA
Nnonb30BaTeNs B NPOCTPAHCTBE Ha
naowaan 6 m x 6 m — He bonee 10 mm;
MWHUMaANbHOE KOJIMYECTBO
nonb3osaTenen, nogaepunsaemoe
CUCTEMOW TPEKWHIa, He MeHee 3 yen.

TpeboBaHMA K NOKasaTeNAM XpaHeHUs,
TPAHCNOPTUPOBKM U HACTPOMKMU:

BpeMA NOJIHOTO Pa3BEPTbIBAHMA U
HaCTPOMKKM CUCTEMbI 4/1A NAOLWAAM
oTcnexxmeaHma 16 k8. M —He H6onee 90
MWH;

HeobXxoAMMOCTb KaNMBPOBKM B NpoLecce
3KCnyaTaunm — OTCYTCTBYET;
TemnepaTypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHMA K cnocobam ynpasneHua
WHTEPaKTUBHbIMW MOAENAMU:

noanepKKa 6-KkoopanHaTHOro
OTCNIEKUBAHUA MNOJIOKEHUA YNPABAAIOLLNX
YCTPOWCTB B NPOCTPaHCTBE.

TpeboBaHMA K NporpammHoOMy
obecneyeHuio:

noAaAep»Ka CUCTeMOM TPEKUHra
onepaumoHHbIX cuctem: Windows,
Android;

npeaocTasaeHme HeorpaHMYeHHoM no
BPEMEHW MUCNO/Ib30BaHUA NPOCTOM
(HeMcknUNTENbHOM) NIMLEH3UM Ha
KOMMepUYecKoe 1Cnosib3oBaHune
nporpammHoro obecneyeHus cucTembl
TPEKUHra Ha oamH waem ¢ OC Android
(6eccpoyHan nmueHsuna) — 3 wr.

Obwme TpeboBaHuA:

Hasnune MoBUNbHbIX WAEMOB
BUPTYanbHoM peanbHocTh Oculus Go nnu
aHanor — 3 wT.;

Ha/ZiMume KOMNNEKTa NPOBOAOB U
3apAAHbIX YCTpoMNCTB Ansa becnepebonHom
paboThbl.
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2.9.

MO ans 06paboTKM U306pakeHn n
onpeaeneHuns Gopmsol, pasmepos,
NOJIOXKEHUA N MHBIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UK B

MPOCTPaHCTBE.
doTtorpammeTpuyeckoe MO LT,

2.10.

KomnaKTHbI KBaApOKONTEp € TPEXOCEBLIM
cTabunnsaTopom, kamepon 4K,

MaKCUMMaIbHOM AaNbHOCTLIO Nepeaayn He
Keagpokontep Mavic Air MmeHee 6 KMm. LUT.

2.11.

KBagpoKonTep c Kamepoli, Bec He bonee
100 r B cbope c nponennepom 1 Kamepoi;
ONTUYECKUI JaTYMK onpeaeneHuns
No3nNUUN — HaAnuue;

BO3MOXHOCTb YAa/NEHHOIO

KesagpokonTtep DJI Tello nporpaMmmmnpoBaHnAa — Han4yue. LUT.

MepaunasoHa

PoToannapaT c 06bEKTUBOM Konnuectso adpdeKkTUBHBbIX NUKcenen — He .
meHee 20 MH.

3.2

Bugeokamepa MnaHwert (ana obecneyeHus wr.
COBMECTMMOCTU C N 2.3.6) C NpUMepPHbIMMU
XapaKTepPUCTUKaMMU:
AnaroHanb/paspelieHune: He meHee
2048x1536 nuKkcene;

[MaroHasb 3KpaHa: He meHee 9.7";
BCTpoeHHasa namaTb (ROM): He meHee 32
I'b;

paspeweHne poTokamepbl: He meHee 8
Mn;

Bec: He 6onee 510 T;

BbicOTa: He 6bonee 250 mm.

3.3

KapTa namartu gna O6bEM NamaTU — He meHee 64 6, Knacc wT.
doToannapara/snaeoKkamepsl He Huxe 10.

34

LWTaTtne MakcumanbHas Harpyska: He 6onee 5 Kr; WwT.
MaKCMManbHaA BbICOTA CbEMKU: HE MeHee
148 cm

4.2.5. VnadopMarimoHHO-METOIMYECKUE YCIOBUS peaM3alldd OCHOBHOM 00pa30BaTEIHHOU

MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus (CMHUCOK BHEITHUX METOJI. MAaTepUANIOB) (CCHUIKU

Ha JOII. MaTCpUuaJIbl — IIPOIKUCBIBACM B Keﬁcax)

CIIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AmmazoB, W.B. COOpHMK  KOHTPOJBHBIX  BOIPOCOB MO  JUCHUIIHHAM
«Aspodotorpadus», «A’IpoChbEMKa», «AIPOKOCMHUECKHE METOIbI ChEMOK» / M.B.
AnmmvazoB, A.E. AnremoB, M.H. CepactesnoBa, A.®. Cremenko — M.: wu3m.
MUUTI'AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OGmue Bompockl MPOSKTUPOBAHKS M COCTABJICHUS KapT ISl CTYJEHTOB
cneunanbHoctn «Kaprorpadgust u reoundopmatuka» / E.JO. baesa — M.: u3n.
MUUT' AuK, 2014. — 48 c.

Maxkapenko, A.A. YueOHOe mocoOue Mo KypcOBOMY MPOEKTHPOBAHHUIO TIO KypCy
«Ob6mereorpadpuueckne kaptel» / A.A. Makapenko, B.C. Mouceesa, A.JL
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNUT'AuK,
2014. —55c.

Bepemaka, T.B. Metoanueckoe mocodue mo MUCMoiab30BaHUIO TONOrpaduuecKkux KapT
JUTSl OLICHKHU dKOJIorudecKoro coctossaust teppuropur / T.B. Bepemaka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. dororpaduueckue mporecchl peructpanuu wuHpopmamuu / A.B.
Pensko, Koncrantunosa E.B. — CI16.: m3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoil 00pabOTKM H300paKEHUN.
JlucTaHIMOHHOE 30HAMpOBaHHE M reorpaduueckue WHGOOPMALKUOHHBIE CHCTEMBI.
Yuebnoe nmocobue / A.I'. Kocunos, UK. Jlypse ox pen. A.M.bepnsara — M.: u3n.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  cUCTEMBl  BO3AYIIHOM  pa3BeAKH,  JAemuppUpOBaHUE
PaIMOIOKAIIMOHHBIX U300pakenuid / mon pen. LlkomsHoro JILA. — w3n. BBUA um.
npod. H.E. Xykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOAOBEACHUS: yueOHUK it By30B / FO.IT.
Kuenko — M.: uzn. Kaprreouentp — ['eone3uzaar, 1999. — 285 c.

WpanoB, H.M. bamnuctuka u HaBuTanus KOCMHYECKHUX AamMaparoB: y4YeOHUK s
BY30B — 2-€ u3j., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Metoaudeckoe mocoOue M0 Kypcy «IKOJIOTHYECKOe
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue ykazaHUs O BBITIOJHEHUIO JTAOOPATOPHBIX PaboT 1Mo
mucturuie «udposas kaprorpadus». st cryaeHToB 3 Kypca MO HampaBJICHUIO
noarotoBku «Kaprorpadusa u reounpopmatuka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac xaprorpaduyeckux TMPOEKIM HAa KpPYMHBIE PETHOHBI
Poccuiickoit @enepanun: yueOHo-HarmsanHoe uznanue / A.I'. MBanos, ['.M. 3arpe6un
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-monenupoBanue B SketchUp 2015 — oT mpocToro kK CiIoXKHOMY.
Camoyuwntens / A. Tletemun — w3n. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}O. IlpumeHeHue reorMHPOPMAIIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM MIKOJBHOM oOpa3oBaHuu. B cOopHuke: Dkonorus. JKOHOMHKA.
Wndopmaruka / A.JO. beictpos, /I.C. JIyouun, C.C. I'pyznes, M.B. Aunapees, /1.0.
Hpeira, @.B. [lIkypos, }0.B. KonocoB — Poctos-Ha-/{ony, 2016. — C. 4247.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. [TopTtan BHE3EMHBIX JAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

19. OSM — http://www.openstreetmap.org/.

20. Beictpos, A.YO. I'eokBaHTyM TynKUT. MeToan4yecKuil
MHCTpyMeHTapuii HacTtaBHUKa / A.FO. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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