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1. IlosicHUTEILHASA 3aIMCKA

AKTYaJbHOCTB: CETrOJHS T€OMH()OPMALMOHHBIE TEXHOJIOTHUH CTAIM HEOTHEMJIEMON YacThlO Halei
KHU3HU, JTI000M COBPEMEHHBIN YEeNOBEK MOJIb3yeTCs] HABUTALIMOHHBIMU CEPBUCAMHU, TPUTIOKEHUSIMU IS
MOHHUTOPHHra OOIIECTBEHHOT'O TPAHCIIOPTAa U MHOTHMH JIPYTUMH CEPBUCAMU, CBSI3aHHBIMH C KapTaMH.
OTH TEXHOJIOTUH HCIOIB3YIOTCS B COBEPLICHHO Pa3iM4YHBIX cepax, HaunHas OT pearupoBaHUs IpU
Ype3BbIUANHBIX CUTYyallUsX M 3akaHuuBass MapkeTHHroMm. Kypc «['eomHpopManroOHHBIE TEXHOJIOTHUN
MO3BOJISIET COPMUPOBATH Yy OOYYAIOIIMXCS YCTOWYHMBYIO CBS3b MEXAY HH(DOPMALIMOHHBIM U
TEXHOJIOTUYECKUM HAIIPABJICHUSAMHU Ha OCHOBE pEalbHBIX IMPOCTPAHCTBEHHBIX IaHHBIX, TAaKUX Kak
a’pooTochEMKa, KOCMHUYECKash CbhEMKA, BEKTOPHBIE KapThl M JAp. OTO MO3BOJIHUT OOYYaIOUIMMCS
MOJYYUTh 3HAHWUSA TI0 HWCIOJB30BAHUIO T€OMH(POPMALMOHHBIX HWHCTPYMEHTOB M MPOCTPAHCTBEHHBIX
JTAHHBIX JIJIS TOHUMAHUS ¥ MU3y4EHUSI OCHOB yCTPOMCTBA OKPYXKAIOIIETO MHUPA M MPUPOIHBIX SIBICHUM.
OOyuaromuecs CMOTYT pealn30BbIBATh KOMaHIHBIE MPOEKTHI B cdepe HCCIEeTOBaHUS OKPYKAIOIIEro
MUpa, HauaTh UCIIOJIb30BATh B MIOBCEJHEBHON KM3HU HABUTALIUOHHBIE CEPBUCHI, KOCMUUECKUE CHUMKH,
AJIEKTPOHHBIE KapThl, COOMpaTh JaHHbIE 00 00BEKTaX HA MECTHOCTH, CO3/1aBaTh 3D-00BEKTH MECTHOCTH

(KaK OTACJIBHBIC 3JaHMA, TaK U LCJIBIC ropoz[a) 1 MHOT'OC ApYyroc.

Knaccm[)mcaunﬂ NMporpaMMmabl: TCXHUYCCKaA.

Hanpasiaennocrs o0pa3oBaTebHOM NPOrpaMmbI: oOpa3oBaTenbHas nporpamMma
«["eonHpOpPMALIMOHHBIE TEXHOJOTHM» SBISETCS 0011e00pa3oBaTeIbHON MPOrpaMMoON MO MpeAMETHOU

oOmactu «TexHOIOTUIY.
@OYHKIHOHAJIBHOE NPeIHA3ZHAYEHHE MPOTrPAMMBbI: TIPOEKTHAS.

dopma opraHu3zalMu: rpynmnoBas.

AKTYaJIbHOCTh U OTJIMYHMTENbHbIE 0COOCHHOCTH NPOIrPaMMBbI



HoBu3Ha mporpamMmBbl 3aKJIF0YAaeTCs B CO3/IaHUH YHUKAIBLHOW 00pa30oBaTelbHOM cpeibl, (hopMUpyromen
MMPOCKTHOC MBIINIJICHUC 06yqa}oumxcs1 3a cuér TpaHCISIOUU MIPOCKTHOT'O cnoc06a ACATCIIbHOCTH B

paMKax pelIeHus KOHKPETHBIX MPOOIEMHBIX CUTYaIH.

AKTyallbHOCTh TpPOTpaMMBbI OOYCIIOBJIIEHA TeM, 4YTO pabdoTa HaJa 3aJadaMd B paMKax IPOEKTHOH
NeSATeIbHOCTH (OPMHUPYET HOBBIM THUI OTHOLICHHS B paMKaX CHUCTEMbl «IIpHpoja — OOIIeCTBO —
YeJIOBEK — TEXHOJOIMM», OIpPEIENAOUIMi 00s3aTeIbHOCTh HKOJOTMUECKOW HOPMHUPOBKU IIPH
OpraHu3anuu 000 JesTeIbHOCTH, YTO SBISETCS MEPBBIM IIAroM K (OPMHUPOBAHUIO «IIOKOJEHHS

PAa3BUTHA», ABJIAOIICTOCA TPCHAOM Pa3BUTUA COBPEMCHHOI'O O6IJ_ICCTBa.

[IporpamMma npeanosnaraer GopMupoBaHUE y 00yUaIOIIUXCS MIPEJICTABICHUI O TEHCHIUAX B Pa3BUTUU
TexHuueckor cdepsl. HOBBINM TEXHO-IPOMBINIICHHBIA YKJIaJ HE MOXET ObITh IMOJIOKEH B (opmar
o0miecTBa pa3BUTHS TOJHKO HAa OCHOBAaHWUW HOBH3HBI (PM3UYCCKUX IMPUHIUIIOB, HOBBIX TEXHHUYECKUX
pelIeHUH U KJIACTEPHBIX CXEM B3aMMOJICUCTBUS HA MOCTHUHAYCTPUAIHHOM 3Tale pa3BUTHUS COIMyMa, a
ujesl pa3BUTHUS OOIECTBA HEMPEIOKHO BKIIIOYAET B ceOs TEHIICHIIUIO K OOPETEHUIO COHAMPABICHHOCTH

AHTPOMOTEHHBIX (PAKTOPOB, 3aKOHOB Pa3BUTHUS OMOCGHEPHI U KyIbTYPHOTO PA3BUTHUS.

[lemarornyeckast 1enecOOOpPa3HOCTh 3TOW MPOrpaMMBI 3aKIOYAaeTCs B TOM, YTO OHA SIBJSIETCS
LIEJIOCTHOM M HENPEephIBHOI B TEUEHHE BCETO Ipoliecca 00ydeHUs U MO3BOJIIET 00yJaronieMycs mar 3a
IIarOM PacKphIBaTh B ceOe TBOPYECKHME BO3ZMOXXHOCTU M CAMOPEAIM30BBIBATHCS B COBPEMEHHOM MHPE.
B mporecce u3ydeHns OKpyKaromero Mupa o0ydaromuecs: mojydar JOMOJHUTEIbHOEe 00pa3oBaHue B

obmacti nH(HOPMATHKH, Teorpadun, MaTeMaTHKH U (PUIUKH.

OTnuYuTeNnbHON OCOOEHHOCTBIO JTAHHOW MPOrpaMMBI OT YK€ CYIIECTBYIOIIHUX OO0pa30oBaTeIbHBIX
porpamMMm SIBJISIETCSl €€ HalpaBJIEHHOCTh HAa PAa3BUTHE OOYYAIONIUXCS B TMPOEKTHON EATETbHOCTH
coBpemeHHbIMH MeToaukamu TPU3 u SCRUM ¢ mnoMOmBbIO COBPEMEHHBIX TEXHOJIOTHH U

000pyIOBaHUS.

Bospact o0yuyarommxcsi: o0ydaromuecs 7 KJIaccoB.
Cpoku peaju3anum nporpamMmmal: 68 4acos.
HamosnsiemocTs rpynm: 15 yenosexk.

Pexxum 3ansiTuii: 110 2 AKaJCMHUYCCKHX Jaca B HCIOCIIO.



DopMbI 3aHATHI:
- paboTa HaJ peueHeM KeilcoB;
- 1a00paTOPHO-TIPAKTHYECKHE PadOTHI;
- IEKLUU;
- MacTep-KJIacChl;
- 3aHATHI-COPEBHOBAHUS;
- 9KCKYPCHH;

- IPOEKTHBIE CECCUU.

MeTOI[bI, HCIIOJBb3YEMbIC HA 3AHATUAX:

- IpaKTU4ecKue (yrpaxHEeHUs, 3a]1a4n);

- clIoBecHBIE (pacckas, 0ecea, MHCTPYKTaX, YTEHUE CIIPABOYHOM JIUTEPATYpPhl);

- HarJsiiHble (IeMOHCTpAlUs MyJIbTUMEIMIHHBIX IPe3eHTalMl, poTorpadun);

- pobeMHbIe (METObl MPOOIEMHOI0 M3JIOKEHUs) — O0O0ydaromuMmcst AaéTcsi 4acTh OTOBOTO
3HAHUS;

- IBPUCTHYECKUE (YACTUYHO-TIOUCKOBBIE) — OOydarolIMMcs IperocTaBisieTcss  Oosbluast
BO3MOKHOCTh BBIOOPA BapHAHTOB;

- HCCIIeI0BaTEIbCKHE — O0yUarONIHecss CAaMU OTKPBIBAIOT U HCCIEAYIOT 3HAHMUS,

- WILTIOCTPATHBHO-00bSICHUTEIBHBIC;

- PETpPOTyKTUBHBIC;

- KOHKpETHble M aOCTpakTHbIE, CUHTE3 U aHajHu3, CpaBHEHHE, 00oOlIeHue, adCTparupoBaHue,
Kiaccu(uKanus, CHCTEMaTH3aIMs, T. €. METOJIbI KaK MBICITUTEIFHBIE ONIEpaIlii;

- HHAYKTUBHBIC, ICAYKTHBHBIC.

11.1. e wm 3amaum peanu3anvyi OCHOBHOW 00pa30BaTENBHOW MPOrpPaMMbl OCHOBHOTO

oOmero oopa3oBaHus

I_le.m,: BOBJICUCHHC 06yqa101m/1xcsi B IMPOCKTHYIO ACATCIIBHOCTD, pa3pa60TI<a Hay4YHO-

HCCICAOBATCIIbCKUX U MHIKCHCPHLIX ITPOCKTOB.



3agaumu.

obyuarnwue:

. npuoOpeTeHre U YIiIyOJaeHNEe 3HAHUI OCHOB IIPOCKTUPOBAHUS U YIPABJICHUS TPOCKTAMHU;

. O3HAKOMJICHHE ¢ METOJaMHU U MpruéMamMu cOopa 1 aHaiu3a HHGOpMaIuy;

. o0y4eHHe TPOBEACHUIO HCCICIOBaHHA, MPE3CHTAUH M MEKIPEIMETHOW MO3UIIMOHHON
KOMMYHHUKAITHH,

. o0ydeHre paboTe Ha CHCIUATN3UPOBAHHOM 000PY/I0BAaHHH U B IPOTPAMMHBIX CpPE/Iax;

. 3HAaKOMCTBO C Xap/-KOMIIETCHIMSIMU (FreOMH(POPMAMOHHBIMK), MO3BOJSIOIIMMHU MPHUMEHSThH

TCOPCTUYCCKUEC 3HAHUS HA IIPAKTUKE B COOTBECTCTBHUU C COBPECMCHHBIM YPOBHCM pPa3BUTHUA TEXHOJOTHUH.

passusaioujue:

. (dbopMHpOBaHKE UHTEPECA K OCHOBAM U300pETaTENIbCKOM NesTEIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEATUBHOT'O MBIIIICHUS;

. npuobperenue onbita ucnonp3oBanuss TPU3 mpu ¢opmupoBaHun cOOCTBEHHBIX HAEH U
penieHui;

. ¢dbopMHUpoBaHUE TMOHUMAHUS NPSAMONW M OOpaTHOW CBSI3U NMPOEKTAa U CpPEeAbl €ro peaau3alui,

3aJI0’KEHUE OCHOB COLMAJIbHOM U 3KOJIOTMYECKOM OTBETCTBEHHOCTH;
. pPa3BUTHE T€OMPOCTPAHCTBEHHOT'O MBIITUICHHS;

. pa3Bute CcO(QT-KOMIETEHLUH, HEOOXOIUMBIX [UIsl YCHEHNIHOW paboThl BHE 3aBUCHUMOCTH OT

BBIOpaHHOM Mpodeccuu.

gocnumameibHule:
. (hopMupOBaHKE MPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIJICHUS;
. (hopMHUpOBaHKE MHUPOBO33PEHUS IO KOMIUIEKCHOM OIEHKE OKPY)KAIOIIEro MUpa, HAIIPABICHHOU

Ha €10 IMMO3UTHBHOC U3MCHCHHUC,

° BOCIIUTAHHE COOCTBEHHOM MMO3ULKUHU 10 OTHOICHUIO K ACATCIIbHOCTHU U YMCHHUEC CONIOCTABJIATH eé

C APYTIrUMHU MMO3UIUAMHA B KOHCTPYKTHBHOM OHUAJIOTEC,

® BOCIIMTAaHHUC KYJIBTYPhI pa60TBI B KOMaHZC.



1.1.2. [TpuHune! 1 moaxoasl K GopMUpOBaHUIO 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O

oOmero oopasoBaHus
IIporpamma peanmsyercs:

-B Hel'[pepBIBHO-O6p330BaTeJ'IBHOI71 JACATCIIbHOCTH, COBMECTHOM JCATCIIbHOCTH, OCYHICCTBHXGMOﬁ B X0AC

PEKUMHBIX MOMEHTOB, TJIe 00YJaIOLINIICS OCBAUBALT, 3aKPEILIACT U allpoOUPYeT MOTyYeHHBIE YMEHHUS,

- B CAaMOCTOSATEIbHOM JACATCIIbBHOCTH 06yqa}om1/1x0}1, rac 06yqa}omm71<:}1 MOXKET BBI6paTB ACATCIIbHOCTD
0 HHTEpCCaM, B3aHMOJCHCTBOBATE CO CBCpCTHUKaMM Ha PABHOINPABHLIX IIO3UIUAX, PCIIATb

MPOOJIEMHBIE CHUTYAIMH U JP.;

- BO B3aMMOJICHICTBUY C CEMbSIMU JICTCH.

[TporpaMmMa MOKET KOPPEKTUPOBATHCS B CBS3H C N3MCHECHUSIMU:
- HOPMAaTHBHO-TIPABOBOM 0a3bl JIOMIKOJIHLHOTO 00pa30BaHUS;

- BUJIOBOH CTPYKTYpPBI TPYIII;

- 00pa30BaTEIBLHOTO 3aMpPOca POIUTENEH.

[Toaxonbl K GOPMUPOBAHUIO TPOTPAMMBI:

- JIM4HOCTHO-OpUEHTHUPOBaHHBIN. OpraHuzaius 00pa3oBaTEIBLHOTO Ipolecca € YYETOM TIABHOTO
Kkputepust 3QpPEeKTUBHOCTH 00YYAIOIIErocs — €ro JIMYHOCTU. MeXaHW3M — CO3/1aHue YCIOBUHM s

Pa3BUTH IMYHOCTH Ha OCHOBE M3YUEHUS CIIOCOOHOCTEN 00y4aromerocs, ero HHTEpPeCcoB, CKJIOHHOCTEH.
- NearenbHOCTHBIN. OpraHu3anus AeATEIbHOCTH B 00IEM KOHTEKCTE 00pa30BaTeIbHOrO MpoIiecca.

- HeHHOCTHBIﬁ. OpFaHI/ISaHI/IH pa3BUTHA U BOCHIHMTAHUA HAa OCHOBC 06H_[e‘{eJIOBe‘leCKI/IX HCHHOCTeﬁ, a

TAKKC OTHYCCKUX, HPABCTBCHHBIX U T. 1.

- KoMIIeTeHTHOCTHEBIH. cDOpMI/IpOBaHI/IC T'OTOBHOCTH o6yqa101unx051 CaMOCTOSITEILHO JEHCTBOBATh B

XOJ€ PCIICHHA aKTyaJIbHBIX 3aja4.

- CHCTEeMHBII. MeToaoIoruueckoe HaIlpaBJICHUC, B OCHOBC KOTOPOI'o JIC)KUT PACCMOTPCHUC
o6yqa101ueroc;1 KaK ILIEJIOCTHOIO MHOXKECTBA 3JIE€MEHTOB M3 OTHOIICHHUI U Pa3JINIHbIX CBs3E MCKAY

HHUMU.



- Juanornueckuit. OpraHuzanusi mnpoiecca ¢ y4€TOM MPHUHIMMNA JUANIOTa, CYOBEKT-CyOBEKTHBIX

OTHOIIIEHUHN.

- [Ipo6neMubIil. @opMUpOBaHUE MPOTPAMMBI C TO3UIMI KOMIUIEKCHOTO M MOJIYJIBHOTO MPEACTaBICHUS
e€ CTPYKTYpbl Kak CHCTEMBI MOAMPOTpaMM IO O0pa30BaTeIbHBIM OO0NACTAM U JETCKUM BHUIAM

NeSTeIbHOCTH, CIIOCOOCTBYIOIINM IIEJIEBBIM OPHEHTHUPAM PA3BUTHUS.

- Kynbryponormyeckuii. Opranuzanuss mnporecca ¢ Y4ETOM NOTEHLHUANa KyJIbTypocooOpa3HOTo

COACPIKaHUA JOIKOJIBbHOI'O 06p330BaHI/IH.

1.2. Ilnanupyemble pe3yibTaTbl OCBOEHHS OOydYarolIMMHCS OCHOBHOW 00pa3oBaTeinbHON
MporpaMMbl  OCHOBHOTO o00Imero oOpa3oBaHusi (00s3aTeIbHO TPOBEPUTH pa3OMeHHEe TI0

JUYHOCTHBIM, TIPEIMETHBIM H T. 11.)
1.2.1. OOmue noI0XeHus

[Iporpamma fmaétr oOyuaromuMMcs BO3MOXKHOCTb IIOIPY3UTbCcs BO BCE MHOroo0Opasue
MIPOCTPAHCTBEHHBIX (reoMH(pOPMalMOHHBIX) TeXHouorui. [IporpaMma 3HakOMUT oOyyaroummxcs ¢
reonH(OpMallMOHHBIMU CHUCTEMaMHU U C Pa3jIMYHbIMU BUJAMH T€OJaHHBIX, MO3BOJSET IMOJYYHUTh
0a30Bble KOMIIETEHLIMU IO COOpY AAHHBIX U OCBOUTH IMEPBUYHBIC HABBIKM PAaOOTHI C JaHHBIMHU.
[Tonmy4yeHHblE KOMIIETEHLIMU M 3HAHMS MO3BOJIAT OOy4YaroOIIMMCS NPUMEHHUTh MX TOYTH B JIIOOOM
HalpaBJICHUU COBPEMEHHOro pblHKa. OCBOMB mporpammy, oOydaroniyecss CMOIYT BbIOpaTh
Haubojee WHTEPECHYIO Ul HUX TEXHOJOTWYECKYIO HAINpaBI€HHOCTb, KOTOPOM OHU OyayT

o0y4aTbcsl B paMKax yriiyoJE€HHOIO MOIYIIS.

[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBbI pPabOTBI C MPOCTPAHCTBEHHBIMU
TaHHBIMWY», «OpUEHTHPOBaHUE Ha MECTHOCTHY», «OCHOBBI hoTorpadun», «CamocTosTenbHbI cOOp
JTaHHBIX», «3D-MozmenupoBaHue MECTHOCTH M OOBEKTOB MECTHOCTH», «l eonHpopMaroHHbIE

cucremsl (I'C)», «Buzyanuzaius v npeacTaBIeHUE PE3YIbTaTOBY.

B ocHoBe pa3paboranHOI mporpammbl JeXUT MeTonndecKuil HHCTpyMeHTapuil (eepaibHOro
TeioTOpa beicTpoBa AHTOHa IOpbheBuua «CeTh nerckux TexHomnapkoB “Ksantopuym™. BBoaHbIi

MOAYJIb)».



[IporpaMMa oOpueHTHpOBaHa Ha JONOJHUTEIbHOE 00pa3oBaHHE OOYYalOUIMXCS IIKOJIBHOTO

BO3pacra 7 Kjacca.

MaxkcruManabHOE KOJIMUYECTBO 00yJaromuxcs B rpymnme — 15 yenoBex.

1.2.2. Crpykrypa IIaHUPYEMbBIX PE3yJIbTaTOB

HJ'IaHI/IpyeMLIe PE3YyabTaThl ONMUPAIOTCA HA BCAYIIUC LCJIICBBIC YCTAHOBKH, OTPAKAIOIIHNC OCHOBHOﬁ,
Cy1.].[HOCTHbII71 BKJaJ KaXXmaou I/13y‘laeMOI71 nporpamMmbl B pPa3BUTUC JIMYHOCTH, 06yqa}oumxc51, ux

CIIOCOOHOCTEN.
B cTpykType miaHUpyeMbIX pe3yabTaTOB BBIACSOTCS CJACTYIOINE TPYIIIbL:

1. JluuHOCTHBIE pe3yJabTaThl OCBOCHUSI OCHOBHOW 0Opa30BaTEIbHOM IPOrpaMMbl MPEACTABIEHBI B

COOTBCTCTBHUHU C rpynnoﬁ JINYHOCTHBIX PE3YyJIbTATOB.

2. MeranpenMeTHble  pe3yabTaTbl  OCBOCHHS ~ OCHOBHOW  00pa30BaTEeNbHOW  MPOrpamMMBbI

MIpe/ICTaBJIEHbl B COOTBETCTBUH C MMOATPYIIIAMH YHUBEPCAIBHBIX YUEOHBIX JTEHCTBUH.

3. TlpemmerHbIe pe3yabTaThl OCBOGHUS OCHOBHOH 00pa3oBaTeNbHOI MPOrpaMMBbl IPEICTABICHEI B

COOTBETCTBHUH C IPyIHIaMH pe3yJIbTaTOB Y4€OHOT0 IpeaMeTa.

1.2.3. JInyHOCTHBIE PE3yNIbTAThI
IIpozpammmusie mpebosanus K ypoHIo OCNUMAHHOCMU (TUYHOCMHbIE Pe3YIbIMAambl):

- C(I)OpMHpOBaHHOCTL BHyTpCHHCf/'I IIO3HUIINH 06yqa101uer0051, OMOIMOHAJIBbHO-IIOJIOXKHUTCIIBHOC

OTHOIICHHC 06yqaromeroc;1 K IIKOJIC, OPUCHTALUA Ha ITIO3HAHUEC HOBOTO;

— OpHEHTalUs Ha o0pa3el] MOBEACHUS «XOPOLIET0 YICHUKA,;



— c(OpPMHUPOBAHHOCTH CAMOOIICHKH, BKJII0Yasi OCO3HAHUE CBOMX BO3MOXKHOCTEH B yU€HUH, CIOCOOHOCTH
aJICKBaTHO CYJIUTh O MPUYHMHAX CBOETO YCIEXa/HeycleXa B YUICHUH, YMEHHUE BUACTh CBOM JOCTOMHCTBA

Y HEJIOCTATKH, YBaXKaTh ce0s1 M BEPUTH B yCIIEX;
— c()OPMUPOBAHHOCTh MOTHBAITUH K YICOHOH EATEIHHOCTH;

— 3HaHME MOPAIBHBIX HOPM U C(HOPMHPOBAHHOCTH MOPAIBHO-3THUECKUX CYKACHUH, CIIOCOOHOCTH K
PELICHUIO MOPAIbHBIX MPOOJIEM Ha OCHOBE KOOPAMHALMM PA3JIMYHBIX TOYEK 3pEHMsI, CIIOCOOHOCTh K
OLIEHKE CBOMX IIOCTYNKOB M JCUCTBHI IPYrux JIOJEH C TOYKH 3pEHHs COOIIOJEHUS/HAPYIICHUS

MOPAJIBHON HOPMBI.

IIpocpammmusie mpebosanus K ypoeHio pa3eumusi:

— c(hopMUPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIIIUIEHUS], YMEHUE BUJIETh 00BEM B IJIOCKUX MIPEIMETAX;
— yMeHHe 00pabaTbIBaTh U CHCTEMATU3HPOBATH OOJIBIIOE KOJMYECTBO HHPOPMALINY;

— c(hopMUPOBAHHOCTH KPEATUBHOT'O MBIIIICHHUS, TOHUMAaHUE IPUHIIUIIOB CO3AaHUsI HOBOT'O MTPOAYKTA;
— c(pOpMUPOBAHHOCTH YCUAYMBOCTH, MHOT033Ja4HOCTH;

- C(bOpMI/IpOBaHHOCTB CaMOCTOATCJIIBHOI'O ITOJAX0Aa K BBINIOJIHCHUTIO PA3JIMIHBIX 3a4a4, YMCHUC pa60TaTL

B KOMaH i€, yMEHUE PABUIILHO JIEJICTUPOBATh 3a/1a4H.
1.2.4. MeranpeaAMeTHBIE PE3yIbTaThl

I'eorpadus

BrInyCKHHMK HayunuTCA:

. BBIOMpATh HMCTOYHMKHM reorpaduueckoil uMHpopMmanuu (KapTrorpapuueckue, CTaTUCTUYECKUE,
TEKCTOBbIE, BHJICO- U (HOTOM300paKEHMsI, KOMIBbIOTEpHbIe 0a3bl JTaHHBIX), a/J€KBATHBIE pEIIaeMbIM

3aJadyaM,

. OpUEHTHPOBAThCS B HUCTOYHHMKAX reorpaduueckoil uHpopManuu (kaprorpapuyeckue,
CTaTUCTHUYECKHE, TEKCTOBbIE, BIJI€0- U (POTON300pakeHMsI, KOMITbIOTEPHbIE 0a3bl JaHHBIX): HAXOAUTh U
U3BJIEKaTh HEOOXOAUMYIO UH(POPMALIMIO; ONPEENsATh U CPaBHUBATh KAUECTBECHHbIE U KOJIMUYECTBEHHBIE
MOKa3aTely, XapakTepusylolue reorpaduyeckue OOBEKThI, MPOLECCHl U SIBICHUS, UX TMOJOXKEHHE B
MIPOCTPAHCTBE MO TeorpauyeckuM KapTam pa3HOro COAEpkKaHHs M JAPYTUM UCTOYHUKAM; BBISBISATH
HE/IOCTAIOIYI0, B3aUMOOMOJHSIIOMIYIO W/WIM TNPOTUBOPEUMBYIO Teorpaduyeckyro HH(GOpMaIHIo,

MNpEACTABJICHHYIO B OJHOM WJIN HCCKOJIbKUX UCTOYHUKAX
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. MPEACTABIATh B pa3audHbIX (opmax (B BHAE KapThl, Tabmuibl, rpaduka, reorpaduueckoro
ONMCaHMs) Teorpaguueckyro HMH(OpMaIMIo, HEOOXOOUMYIO Ui pELICHHs Y4YEeOHBIX M TPaKTHKO-

OPHUCHTHPOBAHHBIX 3a/1a4.
BBIHyCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTBCA:
® MOICINPOBATDH reorpa(bnquKHe 00BEKTEI U SIBJICHUA,

. MPUBOANUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIB30BAaHMS Teorpaduyeckux 3HAHUH B Pa3IHYHBIX

00JIaCTAX AEITENbHOCTH.

Maremaruka

CraTucrtuka u Teopusi BEpOATHOCTEH

BrInycKkHUK HayduTCSA:

. MIPEACTABIIATH JaHHBIC B BHJIC TAOJIHII, THArPaMM;

. 9UTATh WH()OPMAIIHIO, TIPEJICTABICHHYIO B BUJIC TAOIHIIBI, THATPAMMBI.

B noBceqHEBHOM KU3HU U NIPU U3YYEHHUH JAPYTUX NPEIMETOB BBIITYCKHUK CMOYXKET:

° HU3BJICKATb, HWHTCPHPECTUPOBATL U HpeO6pa3OBLIBaTB I/IH(l)OpMaI_II/IIO, MNpEACTAaBJICHHYO B
Ta6J'II/II_IaX U Ha JuarpaMmax, OTpaXaroIllyro CBOMCTBA H XapaKTCPUCTUKHU PCAJIBHBIX IIPOHCCCOB U

SIBJICHUH.

Harnsgnas reomerpus
I'eomeTpuueckue purypsl
BbInycKHMK Hay4YuTCS:

. OIepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas, Jy4, JOMaHasi,
yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, MPSAMOYTOJbHUK U KBaApaT, OKPY>KHOCTb U
KpYT, MPSMOYTOJIbHBINA Mapajuienenumnen, kyo, map. M3o0paxare u3ydyaemble QUIYypHl OT PYKH U C

MOMOIIBIO JIMHEWKHU U TIAPKYJIA.
B noBceqHEeBHOM KU3HU U IIPU U3YUYEHHUH JAPYTUX HNPEIMETOB BBITYCKHUK CMOXKET:

. pelaTh NpakTHUYeCKUe 3aJa4i ¢ IPUMEHEHUEM IPOCTENIINX CBOUCTB (Uryp.
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W3mepenus u BIYUCIIEHUS
BobinyckHUK HAy4UTCS:

® BBIIIOJIHATL U3MCPCHUC JIMH, paCCTOHHHfI, BCJIMYMH YIJIOB C IMOMOIIBKO MHCTPYMCHTOB IJIA

MU3MEPEHUH JUIUH U YIJIOB.

dusuka

BrlnyCKHHMK Hay4duTCs:

. co0roaTh npaBuiia 0€30MacHOCTH M OXpaHbl TpyZAa Mpu padoTe ¢ yueOHBIM U J1aG0paTOPHBIM
000pynOBaHUEM;
. MOHUMATh MPHUHIMUIIBI JEHCTBUS MAIlUH, MPUOOPOB M TEXHUYECKHUX YCTPOWCTB, YCIOBUS HUX

0€3011aCHOTO MCII0IL30BaHUA B HOBCGHHGBHOﬁ KH3HU,

. WCIIONb30BaTh TIPU  BBIMIOJIHEHUH YYE€OHBIX 33/1ad  HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy o

(1)I/I3I/I‘ICCKI/IX SIBJICHUSAX, CIIPABOYHBIC MATCPUAJIbI, PECYPChBI HHTCPHETA.

HNudopmaTtuka
BBITyCKHUK HAYIHTCS:

. pasnuyath BUAbI MHPOpPMALMU MO CrocobaM e€ BOCHPUATHS YEIOBEKOM U 1Mo crocobam eé

MpEACTABJICHUA HAa MAaTCPUAJIBHBIX HOCUTCIIAX

® NpUBOAUTL TIPHUMCEPLI I/IH(I)OpMaLII/IOHHBIX IMponIeccoB (HpOHCCCOB, CBA3aHHBIX C XPAHCHUCM,

npeoOpa3oBaHuEM U Nepeadeil JaHHbIX) B )KUBOW MPUPOJE U TEXHHKE;

° KJ'IaCCI/I(bI/II_[I/IPOBaTB cpeacrBa UKT B cOOTBETCTBUH C KPYT'OM BBIIIOJIHACMBIX 3a1a4.

MaremaTHueckue OCHOBBI HH(OPMATUKH
BBIITyCKHHK NTOJIyYUT BO3MOKHOCTb:

° IO3HAKOMHUTHCH C IMIPUMCPAMH MATCMATHYCCKUX MOIICJ'ICﬁ " UCIIOJIb30BAHUEM KOMIILKOTCPOB IIPU
HX aHaJIn3€; IMOHATh CXOACTBA U pa3Indnsa MEKIY MaTeMaTHIEeCKOM MOICIIBIO 00BEKTa U €ro HaTypHOfI

MOJICJIbIO, MEXTY MAaTEMaTUUECKONW MOJICIIbI0 OOBEKTA/IBJICHUS U CJIOBECHBIM OMTMCAHUEM.
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Hcnonp30BaHne NPOrpaMMHBIX CUCTEM U CEPBHCOB
BrllyCKHHMK Hay4duTCS:
. KkJaccuuuupoBath (aiibl 10 TUIY M UHBIM ITapaMeTpam;

. BBINOJIHATE OCHOBHBIE omnepaiuu ¢ (ainamu (co3gaBath, COXpaHATh, PEIAKTUPOBATh, yIAISTh,

apXUBUPOBATh, «PACIAKOBBIBATHY apXUBHBIC (Daiisbl).

BoeinyckHUMK OBnazeeT (Kak pe3ynbTaT NPUMEHEHUs MPOrPaMMHBIX CHUCTEM U HHTEPHET-CEPBUCOB B

JTAHHOM KypC€ U BO BCEM 00pa30BaTEIILHOM MPOIIECCE):

. HaBbIKAMU PabOThl C KOMIBIOTEPOM; 3HAHMSMM, YMEHUSIMU U HaBbIKAMM, JOCTATOUYHBIMU JJIS
paboThI ¢ Pa3NTUYHBIMUA BUJAaMHU TPOTPAMMHBIX CHCTEM M MHTEPHET-CEPBHUCOB ((paiiioBbie MEHEIKEPHI,
TEKCTOBbIE PENAKTOPbI, AJIEKTPOHHbIE TaOJULbl, Opay3epbl, IIOUCKOBBIE CHUCTEMBI, CIIOBapH,
JIEKTPOHHBIE JHLUKIIONEANN); YMEHMEM OINMChIBaTh pPabOTy STUX CUCTEM U CEPBHUCOB C

UCIIOJIb30BAHUEM COOTBETCTBYIOLICH TEPMUHOJIOTHH;
. pa3nUYHBIME (pOpMaMu MpeICTaBICHIS JaHHBIX (TaOJUIIbI, IarpaMMBbl, TpaduKHU | T. 1I.);

° IMO3HAKOMUTCA C INPOIrpaMMHBIMU CPEACTBAMU JJIA pa6OTI>I C ayAUMOBHU3YAJIbHBIMH JaHHBIMH U

COOTBETCTBYIOIIUM HOHATUWHBIM aINapaTOM.
BhIMyCKHUK NOTY4YUT BO3MOXKHOCTD (B IaHHOM Kypce U HHON y4eOHOU JeATeNbHOCTN):

® IMPAKTUKOBATLCA B MUCITIOJB30BaAHNU OCHOBHBIX BHUAOB IMPUKIAIHOTIO IPOTrpaMMHOI0 obOecreyeHus

(penaxkTopsl TEKCTOB, SJIEKTPOHHBIE TAONHUIIBI, Opay3epsl U JIp.);

® IMO3HAKOMUTBCA C HpHUMEpaMHU  HCIOJB30BaHHUA MATEMATHYCCKOIO  MOJCIMPOBAHHA B

COBPEMCHHOM MHUDPE;

® IMO3HAKOMHUTBECSI C IIOCTaHOBKOM BOIIpoca O TOM, HACKOJBKO JOCTOBCpHA IMOJYYCHHAA
I/IH(l)OpMaHI/Iﬂ, MOAKPCIICHA JIKM OHAa JOKAa3aTCJIbCTBAMU IMOAJIMHHOCTH (an/IMep: HaJIM4Hue BHGKTpOHHOﬁ
HO,Z[HI/ICI/I); IMO3HAKOMHUTBHCA C€ BO3MOXHBIMU IOAXOAAMU K OHCHKEC JOCTOBCPHOCTU I/IH(I)OpMaLII/II/I

(mpuMep: cpaBHEHHUE TaHHBIX U3 Pa3HbIX HCTOYHUKOB);
. ITO3HAKOMUTHCS ¢ mpumepamu ucnoias3oBanus KT B coBpemeHHOM Mupe;

° MOJIYUYUTh HPCACTABICHUA O p06OTI/ISI/IpOBaHHLIX yCTpOﬁCTBaX n HMX HCIIOJIB30BAHHWKW Ha

IMPOU3BOJCTBC U B HAYUHEIX UCCIICAOBAHUAX.
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TexHonorus
Pesynbrathl, 3asBieHHbIE 00pa30BaTelbHON TporpaMmoit «TexHomorus» 1Mo O6JI0KaM cofepKaHus

q)OpMI/IpOBaHI/Ie TEXHOJIOTHYCCKOM KYJIbTYPbI u MPOCKTHO-TECXHOJIOTHYCCKOT'O MBIIIJICHU A

o0yJarmuxcs

BrinyckHUK HAay4uTCS:

. CJIeIOBAaTh TEXHOJIOTHH, B TOM YHCJIE€ B IMPOIECCE U3TOTOBJICHUS CYOBEKTHUBHO HOBOTO ITPOIYKTA;
. OLICHUBATh YCJOBHUSl NMPUMEHMMOCTU TEXHOJOTHMH, B TOM YHCIIE C MO3ULUNA 3KOJIOTHMYECKOU
3alMIIEHHOCTH,

. MPOTHO3UPOBATh IO UW3BECTHOM TEXHOJOTUU BBIXOABI (XapakTEpPUCTUKH TMPOJIYKTa) B

3aBHCUMOCTH OT HM3MEHEHHUS BXOJOB/IIapaMEeTPOB/PECypCOB, IMPOBEPSTH IMPOTHO3BI  OIBITHO-

OKCIICPUMCHTAJIbHBIM HYTéM, B TOM YHUCJIC CAMOCTOATCIIbHO INIAHHUPYA TaKOI'0 poJa SKCIICPUMCHTEI,

. B 3aBUCHMOCTH OT CUTYallMU ONTUMU3UPOBATh 0a30BbI€ TEXHOJOTUH (3aTPaTHOCTh — KA4€CTBO),
MIPOBOJIUTH aHAJIN3 ATbTEPHATUBHBIX PECYPCOB, COCIUHATD B €IMHBIN ITUIaH HECKOJIBKO TEXHOJIOTHIA 0e3

HUX BHUAOU3SMCHCHUA MJIA TIOJYUCHHUA CIIOKHOCOCTABHOI'O MATCPpHUAJIBHOIO WA I/IH(bOpMaIII/IOHHOI‘O

HPOJYKTa;

. MPOBOMTH OIICHKY U MCIIBITAHUE MTOJIyYCHHOTO MPOYKTa;

. NPOBOANUTH aHAM3 TOTPEOHOCTEH B TE€X WIM WHBIX MaTepUANbHBIX HIM HWH(POPMAIOHHBIX
POJIyKTaxX;

. OIUCHIBATH TEXHOJOTUYECKOE PEUICHHE C TIOMOIIBI0 TEKCTa, PHUCYHKOB, TI'padUuecKoro
n300pakeHus;

. aHAIM3UPOBATh BO3MOXKHBIE TEXHOJIOTHUECKHE pEIICHHs, OIpPEAesITh WX JIOCTOMHCTBA U

HEJIOCTaTKHU B KOHTEKCTE 3aJaHHOU CUTYyaluu;

. MPOBOJUTh M AHAIM3UPOBATh Pa3pabOTKy W/WIM peaTu3aluio MPUKIAAHBIX TPOEKTOB,
MpeANoIararouux:
. OlpesieNIeHuEe XapaKTepUCTUK M pa3pabOTKy MaTepuaibHOro MPOAYKTa, BKJIOYas €ro

MOJCIUPOBaHWE B  HMHPOPMAIMOHHON  cpene  (KOHCTPYKTOpE), BCTpaMBaHHE  CO3JAaHHOTO

MH(OPMAIIMOHHOTO MPOJYKTA B 3a/IaHHYI0 000JI0UKY,

. W3rOTOBJIEHHE HH(OPMALIMOHHOTO NPOJYKTA 110 33/JaHHOMY aIr'OPUTMY B 3a/1aHHON 000JIOUKE;
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. MPOBOANTh W aHAIM3UPOBATh Pa3pabOTKy W/WIU peanu3alfio TEXHOJOTHYECKHX MPOEKTOB,

npeanojararomux:

- OIITUMHU3AlINIO 3aJaHHOI'O crocoba (TeXHOJ'IOFI/II/I) IMOJIYYCHUA Tpe6y101ueroc>1 MaTCpHUaIBHOI'O

MPOAYKTa (IIOCIIE €ro MPUMEHEHHUS! B COOCTBEHHOM MPaKTHKE),

— pa3paboTKy (KOMOMHUpPOBAHHE, HW3MEHCHHE TapaMeTpoB H TpeOOBaHU K pecypcam)
TEXHOJIOTUU TIOJYYEHUS MaTepHaIbHOTO M HH()OPMAIMOHHOTO MPOAYKTa C 3aJaHHBIMHU

CBOMCTBAMH;
. MIPOBOJIUTH U aHATTM3UPOBATH PA3pa0b0TKy /W PEATH3AIIUIO MIPOEKTOB, MTPEAMOJIararoIuX:

— IUTaHUpOBaHKE (pa3paboTKy) MaTEepUaIbLHOTO MPOIYKTa B COOTBETCTBUU C 3a7aueii COOCTBEHHOM

ACATCIIBHOCTH (BKJ'IIO‘I&H MOJCINPOBAHUEC U pa3pa60TKy ,I[OKYMCHTB.I_[I/II/I),

— IUIaHupoBaHue  (pa3paboTKy) MaTepuaIbHOTO NPOAYKTa Ha OCHOBE CAMOCTOSITEIBHO

MPOBEAEHHBIX MCCIIEJOBAHNH MTOTPEOUTEIBCKUX HHTEPECOB.
BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAYYUThCS:
. BBISIBIIATH ¥ (POPMYITUPOBATH MPOOIIEMyY, TPEOYIOIIYIO TEXHOIOTHYECKOTO PEIICHUS;

® MOI[I/I(bI/ILII/IpOBaTB UMCIOIIHUECCA IMPOAYKTHI B COOTBETCTBUHU C
CHUTYyalnei/3aka30M/moTpeOHOCThIO/3a1aueil IesITEeILHOCTH U B COOTBETCTBUH C MX XapaKTEPUCTHKAMU

p33pa6aTBIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30BOMH TCXHOJIOI'NH,

® TEXHOJOTU3UPOBATH CBOH OIIBIT, NPECACTABIIATE HA OCHOBE PETPOCIICKTHUBHOTO aHAJIM3a U

YHI/I(l)I/IKaIII/II/I ACATCIIBHOCTU OIMMMCAHUC B BUAC MHCTPYKIUU UJIU TEXHOJIOTHYECKOM KapThbl.

1.2.5. IlpenmeTHblE pe3yabTaThI
IIpocpammmvie mpebosanus K 3HAHUAM (Pe3yTbmamsl Meopemuieckoli N0020MoeKU).

° IpaBujia Oe3omacHoit pa6OTLI C OJICKTPOHHO-BBIYUCIIUTCIbHBIMHU MAalllUHAMU U

cpeacTBaMu Jisd c6opa IMPOCTPAHCTBCHHBIX TAHHBIX;
° OCHOBHBIC BUJbI ITPOCTPAHCTBCHHBIX JaHHBIX,

® COCTaBHBIC YaCTH COBPEMCHHBIX F@OI/IH(bOpMaHI/IOHHI)IX CCPBUCOB;

15



. npo¢eCCHOHAIBHOE MPOTpaMMHOE oOOecrneueHre st 00pabOTKH MPOCTPAHCTBEHHBIX

JAHHBIX

. OCHOBBI Y TIPUHITUIIBI A3POCHEMKHU;

. OCHOBbBI U IIPUHIHUIIBL pa6OTBI I‘JIO63,JIBHBIX HaBUTAIUOHHBIX CITYTHHUKOBBIX CHUCTCM
(F'HCC);

. MpEACTABJICHUEC U BU3YyAJIU3allUuA IPOCTPAHCTBCHHBIX JAHHBIX JJISA HerO(i)eCCI/IOHaHLHBIX
II0JIb30BaTEIICH;

. npuHIuUisl 3D-MonenpoBanus;

. YCTPOWCTBO COBPEMEHHBIX KapTOrpauiIecKuX CEPBHUCOB;

® MMpEACTABJICHUEC U BU3YyAJIU3allUuA NPOCTPAHCTBCHHBIX JAHHBIX JJIA HerO(l)eCCI/IOHaJII)HI)IX
IIOJIb30BaTEIICH;

. nemupprupoBaHue KOCMUYECKUX N300paskeHUi;

. OCHOBBI KapTorpaduu.

IIpoepammmusie mpeboganus K yMEeHUAM U HABbIKAM (pe3y1bmamul NPAKMUu4eckol no020moeKu):

. CaMOCTOSITENILHO peIllaTh TOCTABICHHYIO 3aJady, aHaJIU3Upys U M0oA0Upas MaTepualbl U

CpelCTBa JUIs €€ peleHus;
. CO3/1aBaTh U PACCUUTHIBATH MOJETHBIN IJIAH )1 OECITUIIOTHOTO JIETATEILHOTO anmapara;

. oOpabaTbiBaTh  a’3pOCBEMKY M TOJy4aTh  TOYHbIE  OpPTO(QOTOIIAaHBI U

ABTOMATU3HUPOBAHHBIC TpéXMepHBIe MOACIN MECTHOCTH,

. MoJienupoBaTh 3D-00bEKTHI;

. 3alUIIaTh COOCTBEHHBIE TPOEKTHI;

. BBINOJIHATE OLU(PPOBKY;

. BBITIOJHATH MPOCTPAHCTBEHHBIN aHAIIN3;

. co3J1aBaTh KapThl;

. CO3/1aBaTh MpocTeinme reorpadguyeckrue KapThl pa3InyHOTO COAEPIKAHMUS;
. MOJIJINPOBATh reorpaduieckue 0ObEeKThI U SBJICHHUS;
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. MPUBOJUTh MPUMEPHl MPAKTUYECKOTO HCIONb30BaHUS Treorpapuueckux 3HaHUN

Pa3JINIHBIX o0macTIx ACATCIBbHOCTH.

B

1.3. Cucrema OLEHKHM JOCTHKEHHUS IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHS OCHOBHOM

00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHMs
Buael koHTpOIIS:
- IPOMEKYTOYHBIM KOHTPOJIb, IPOBOIMMBIN BO BpeMsl 3aHATUM;
- UTOTOBBII KOHTPOJIb, IPOBOAUMBIN TIOCIIE 3aBEPIICHHSI BCEH Y4eOHON TPOTPaMMBI.
@DopMBbI TPOBEPKH PE3YIbTATOB!
- HaOmro/ieHre 3a 00y4JaroIMMUCs B TIpoLiecce padoThI;
- UTPBI;
- HHAMBUYyaJIbHbIE U KOJUIEKTUBHbIE TBOPUYECKUE PAOOTHI;
- Oecelpl ¢ 00YJAIOUIMMHUCS M UX POTUTEIISIMH.
®opMbI 110/IBE/ICHNS UTOTOB:
- BBITIOJTHEHUE MTPAKTHYECKUX PadoT;
- TECTHI,
- QHKETHI;
- 3aIUTa POEKTA.
HtoroBas arrectanus o0y4aromuxcs MPOBOIUTCS M0 pe3yIbTaTaM IMOATOTOBKHU M 3aILUTHI IPOEKTA.

I[J'If[ OLICHUBaHUA ACATCIBbHOCTHU 06yqa101111/1xc;{ HCIOJIB3YIOTCA MHCTPYMEHTBI CaMO- U B3AUMOOILICHKH.
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2.2. [IpumepHbIe TpOTpaMMbl yaeOHBIX mpeameToB, Kypcos (Y TII, rae kak nmpumep nponucano «Keiic 1

— 10 qacoB», IIOCJIC KpPAaTKOC OMHUCAHUC, YTO 3TO 34 KeI>'IC, OIMMCAHUC TTOYAaCOBOC BBIHOCHUM YIKC B CaM

KeHc).

[IpumepHoe yueOHO-TeMaTH4YeCKOe TUIaHUPOBAHUE:

Ne
/o

Pasnen mporpammel yaeGHOTO Kypca

KomnunuectBo
JacoB

3nakomcTBO. TexHmka Oe3omacHocTH. BBomHoe 3ansaTue («MeHss
MUDY).

Beenenne B reouHdopmaiuoHHble — TexHonoruu. Keiic  1:
«CoBpemennble kapThl, i Kak onucars 3emiiio?».

Kelic 3HakoMuUT 00y4arOHIMXCsl ¢ Pa3HOBHJIHOCTSAMH JaHHbIX. Pemas
3ajjauy Keiica, o0yJaromuecs IpoXoasaT CISAYIOINE TEMAaTHKU: KapThl
U OCHOBbl HX (OPMHMPOBAHUS; H3YyUEHHE YCIOBHBIX 3HAKOB M
NPUHIUIIOB WX OTOOpaKEHUS Ha KapTe; CUCTEMbl KOOPIMHAT U
MPOEKIMH KapT, MX OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTH
MPUMEHEHUsI; MacmTad W Jp. BCIOMOIaTelbHbIE HWHCTPYMEHTHI
(bopMHUpOBaHUS KapTHI.

Keiic 2: «I'nmo6anpHOoe mo3unmonupoBanue “Haiinm ceOs Ha 3eMHOM
iape’”».

HecmoTpss Ha TO, 4TO HAaBUTAaTOpPhl U CHOPTUBHBIE TPEKEPHI CTAIH
HEOTHEMJIEMOW YACThIO HAIlleW XU3HU, MAJIO KTO 3HAET MPUHUMUII MX
pab6otsl. [lpoiias ketic, oOydaromuecs: y3Hatot mpo ['JIOHACC/GPS
—  TPUHIUIBI  pabOThl, UCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npuMeHnenue. I[lpumenenue sorrepoB. Busyanmuzamusi TEKCTOBBIX
naHHBIX Ha KapTe. Co3/1anne KapThl UHTEHCUBHOCTH.

dororpaduu 1 MaHOPaMBI.

Pasnen, TOCBAIMIEHHBI WCTOPUM W TPUHIUIAM  CO3JAHUA
dotorpadun. OOyuaromuecss MO3HAKOMATCS C TEXHUKOW CO3/aHus
dotorpadun, TO3HAKOMATCA C  BO3MOXKHOCTSMU TPUMEHEHUs
(dboTorpaduu Kak CpeacTBa CO3MaHUI YeT0-TH00.
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5 OcHoBsl aspodorochémkn. [Ipumenenne 6eCMMIOTHRIX aBUAITMOHHBIX | 29
cucreM B adpodorochémke. Keiic 3.1: «/lns uwero Ha camom jene
HY’KEH OECIUIIOTHBIH JIeTaTebHBIN anmnapar?y.

OOBEMHBIN KeHC, KOTOPBIN MO3BOJIUT 00YYAIOIIUMCS OCBOUTH MOJIHYIO
TEXHOJIOTMYECKYK0  LENOYKY, HCIOJIb3YEMYIO  KOMMEPUYECKUMHU
KOMITAaHUSIMU. Y CTPOMCTBO M MPUHIMINBI (yHKIMoHUpoBaHus BITJIA,
OCHOBBI (DOTO- U BUACOCHEMKHU M MPUHIIUIIOB Mepenauu nHhopManuu
¢ BIUJIA, o6paboTtka manHbix ¢ BITJIA.

6 Keiic 3.2: «M3MeHeHue cpeibl BOKPYT IIKOJIBI. 10
[Mponomxenne keiica 3.1. OOywarommecs, uMes B CBOEM
pacTOpsDKCHHH  JJICKTPOHHYIO 3D-Mozens MIKOJBI, MPOJIOJIKAIOT
BHOCUTH WU3MEHEHUS B MPOAYKT C IENbI0 OJIArOYCTPOWCTBa palioHA.
OO0yuaromuecss TPOJOJDKAIOT COBEPIICHCTBOBATh CBOM HaBbIK 3D-
MOJIETTUPOBAHUS, 3aBepIliasi MPOEKT.

7 [ToaroroBka 3amuThl IPOEKTA. )
8 3amura npoeKToB. 2
9 3axmounTenbHoe 3ausaTue. [logBenenrne uToros paboThL. 2

2.2.1. O01mme noI0XKeHUs

[Iporpamma «I'eomH(pOpMaLIMOHHBIE TEXHOJIIOTUW», SBISAACH HEOOXOIUMBIM KOMIIOHEHTOM
o01ero o0pa3oBaHus BCEX OOYUYAIOIIMXCS, MPEJOCTABISIET UM BO3MOXKHOCTh MIPUMEHATh Ha TPAKTUKE
3HaHUA OCHOB Hayk. [Iporpamma sBisercs (pakTHUUECKH €IMHCTBEHHBIM IIKOJIbHBIM YYEOHBIM KYpCOM,
OTPaXKaIOIIKUM B CBOEM COZIEP)KaHUM OO0IME MPUHIMIIBI TPeoOpasyroleil AeaTelbHOCTH YelloBeKa U Bce
acleKTbl MaTepHalbHOW KynbTypbl. Kypc HampaBieH Ha OBlajgeHHE OOy4aroIlMMHUCS HaBbIKAMU
KOHKpPETHOH IpeIMETHO-Ipeo0pa3yomell JesTeIbHOCTH, CO3JaHHME€ HOBBIX ILIEHHOCTEH, 4To,
HECOMHEHHO, COOTBETCTBYET MOTpeOHOCTSIM pa3BuTus obmectBa. B  pamkax «TexHomorum»
MIPOUCXOJUT 3HAKOMCTBO ¢ MUPOM Ipodeccii U opueHTanusi o0yJaomuxcs Ha paboTy B pa3IMYHbBIX
cepax OOIIECTBEHHOTO IPOU3BOACTBA. TeM caMbIM 00ecleurnBaeTCsl MPEEeMCTBEHHOCTh Mepexoia

oOydJaronuxcs ot 001ero K mpodeccHoHaTbHOMY 00pa30BaHUIO B TPYIOBOM JACATEIHHOCTH.
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[Iporpamma mnpenmera «TexHomorus» obOecneunBaeT (GopmMupoBaHHE Y OOYyJarONTUXCS
TEXHOJIOTUYECKOTO MbIIUIeHHs . CXeMa TEeXHOJIOTMYECKOro MBIIUIEHHS (MOoTpeOHOCTh — IeNb —
CIOCO0 — pe3yNbTaT) MO3BOJISIET HauOoJee OPraHMYHO pellaTh 33Ja4l YCTAHOBJICHUS CBSI3EH MEXITY
00pa3oBaTeNbHBIM U KH3HEHHBIM MPOCTPAHCTBOM, 00pa30BaTEIbHBIMU PE3yIbTaTaMH, MOTYYCHHBIMU
OpU W3YYCHWU PA3IUYHBIX IPEIMETHBIX 00jacTei, a Takke COOCTBEHHBIMH OOpa30BaTEIbHBIMU
pesyabTataMu (3HAHUSAMH, YMEHUSMH, YHUBEPCAJIbHBIMH YYEOHBIMH JEHCTBUSMH W T. A.) H
KU3HEHHBIMU 3afadamu. Kpome TOro, cxema TEXHOJOTMYECKOTO MBIIUICHUS TO3BOJIIET BBOJUTH B
00pa3oBaTeNbHBII MPOLECC CUTYAlHH, JAIOIMINE OINBIT MPHUHATHS MPAarMaTHYHBIX PEIICHUH Ha OCHOBE
COOCTBEHHBIX 00Pa30BATEIIFHBIX PE3YIbTATOB, HAYMHAS OT PEHICHHs OBITOBBIX BOIPOCOB M 3aKaHUMBAS
pelICHHEM O HANpaBJICHUSAX MPOJNOJDKEHUs 00pa3oBaHUs, MOCTPOCHHEM KaphepHBIX M HKU3HEHHBIX
wianoB. Takum oOpazom, nporpamma «I'eonHpopmMaTHKa MO3BOISIET CHOPMHUPOBATH Y O0YHAIOIIUXCS
pecypc NpaKkTHYECKHX YMEHHH M OIbITa, HEOOXOAMMBIX Ul pa3yMHOH OpraHH3alud COOCTBEHHOM

KHN3HU, CO3/1aéT yCJ0BUA AJid pa3BUTUSA MHUTTUATHBHOCTH, I/I306peTaTeJIBHOCTI/I, THOKOCTH MBIIUIEHHS.

Y4eOHO-BOCIUTATENBHBIM TPOLECC HampaBlieH Ha (OPMHUPOBAHWE W PAa3BUTHE Pa3IMYHBIX
CTOPOH O0Y4YarOLIUXCsl, CBSI3aHHBIX C pealn3alueil Kak uX cOOCTBEHHBIX MHTEPECOB, TAK U HHTEPECOB
oKpykatomero wmupa. IIpy 3ToM THOKOCTH MporpamMmbl I03BOJIIET BOBJEYb OOYyYalOIIUXCS C
Pa3IUYHBIMH CIIOCOOHOCTSAMHU. BOINBIION 00BEM HPOEKTHBIX PabOT IMO3BOJSET Y4ECTh MHTEPECH H
OCOOCHHOCTH  JIMYHOCTH  K@KAOT0  oOydaromerocs. 3aHATHs  OCHOBaHBl HAa  JIMYHOCTHO-

OPUCHTHUPOBAHHBIX TCXHOJIOTHUAX O6y‘IeHI/IH, a TaKoKC CUCTCMHO-ACATCIIBHOCTHOM MCTOAC O6y‘leHI/I5{.

I[aHHafl nmporpamMma ImnpeamnojaracTt BapHaTHBHBIfI noaxoJ, TakK KakK B 3aBHCHMOCTH OT
o6yqa10meroc51 IMO3BOJICT YBCIIMYUTL WM YMCHBIIUTH 00BEM TOHN WM WHOU TEMBI, B TOM 4YHUCIIC U

CJIOJKHOCTD, a TaAKKE MOPANOK ITPOBCACHUA 3aHATHH.

2.2.2. OcHOBHOE COACPIKAHUC y‘{e6HLIX NpeaAMETOB Ha YPOBHEC OCHOBHOT'O 06]1_[61"0 06pa3OBaHI/I$I

Ha nporsskeHnm Kypca MporpaMMbl  OOydarol[uecss TO3HAKOMSTCS C  Pa3IMuHBIMH
reonH()OpPMAIMOHHBIMU CUCTEMAaMHU, Y3HAIOT, B KAKUX OOJACTIX MPUMEHSETCS TeOMH(POpMAaTHKA, KaKue
3aga4u MOXKCET peliatb, a TaKXKEC CMOI'YyT CaMH IIPUMCHATH e€ B cBoeil HOBCG)IHeBHOﬁ JKHU3HU.
OO6yuatomuecs 6a30BO yCBOSIT MPUHIUT TTo3ulnoHupoBanus ¢ nmomotipio THCC. Y3HawT, kKak MOXKHO
OpraHn3oBaTb C60p CIIYTHHUKOBBIX HOAaHHBIX, KaK OHH HNPCACTaBIAIOTCA B TCKCTOBOM BHJC H KaK HX

MO’KHO BU3YaJIU3UPOBATD. B paMKax nporpaMMbl BBI6epyT IPOCKTHOC HAIIPABJIICHUC, HAYYATCA CTABUTb
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3aJla4yM, UCCIIEeI0BaTh MpoOIeMaTUKy, IUIAHUPOBATh BEIEHHE NPOEKTa U TPAMOTHO PacCHpelessaTh POJIU

BHYTPHU KOMaH/IBbI.

OOyuaromuecs CMOTYT MO3HAaKOMHUTBCS C MCTOpUEH MPUMEHEHHs OCCHMJIOTHBIX JIeTaTeNbHBIX
anmapaToB. Y3HAIOT O COBPEMEHHBIX OECIMUIOTHUKAX, CMOTYT PEIINTh Pa3IUYHbIC 3a7adud C UX
MOMOIIBIO. Y3HAIOT Takke W 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OECHWJIOTHBIX CHCTEM.
OOyuaromuecs y3HaIOT, Kak co3Aaércs MojiETHOe 3agaHue i OecnuioTHUKOB. Kak mpousBoguTcs
3amyCcK W AanbHeas cbéMka ¢ nmomonipio BAC. A Takke monydar Takue pe3yiabTaTbl ChbEMKH, KaK

OpTO(OTOIIIAH U TPEXMEPHBIE MOJIEIIH.

OObyuaromuecs yriayOsTcsi B TEXHOJIOTHIO 00pabOTKH re0JJaHHBIX MYTEM aBTOMAaTU3HPOBAHHOTO
MOJIETTUPOBaHUSI 00BEKTOB MECTHOCTH. CaMOCTOSTENbHO CMOTYT BBIIOJHUTH CHEMKY MECTHOCTH IO

nonérHoMy 3ananuto. Cozgaayt 3D-monenu.

OOyuaronyecss 03HAKOMSATCS ¢ Pa3JINYHBIMKU YCTPOUCTBAMH IPOTOTUIIUPOBAHUA. Y3HAIOT 001IHe
IPUHIUIBI Pa0OThI YCTPOMCTB, chepbl UX MPUMEHEHUS U MPOJAYKTHI IEATEILHOCTU JAaHHBIX YCTPOMCTB.
OOyuaromnmecs: HayJaTcsi TOTOBUTh 3D-Monenu Ajs meyaTtu ¢ MOMOIIBI0 SKCIOPTa AaHHBIX. JlOMOTHST
MOJIETH 110 JIaHHBIM a3pO0(OTOCHEMKHU C IMOMOIIBI0 PYYHOIO MoAenupoBaHus. llpumeHsT ycTpoiicTBa

AJI1 IPOTOTUIIMPOBAHUWA JJIA IICYaTH 3aJaHUsA.

OOyuaromuecss U3ydyar OCHOBbI B mojarotoBke mnpeseHtanuu. Co3gamyrt e€. Ilomrorostcs k

MMpEACTABJICHUIO PCAIIM30BAHHOI'O IIPOTOTHIIA. HpeI[CTaBﬂT €ro, 3amuimas NpocCKT.

3.1. [IpumepHsbIil y4eOHBIH MJ1aH OCHOBHOTO 001IETO 00pa30BaHUS

3.1.1. IlpumepHslit KaneHnapHbIl yueOHbI rpaduk Ha 2019/2020 yueOHbIN rof

Ilepuoa 00yueHus1 — CEHTIOpb-Maid.
KoanuecTBo yueOHbIX Heeab — 34.
KoanyecTBo yacoB — 68.

Pesxkum npoBeieHus1 3aHATHH: 2 pa3a B HEJETIO.
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[IpazgHuuHble ¥ BBIXOJHBIE THU (IO MPOU3BOJICTBEHHOMY KaJleHAAPIO NMpHU IIECTUIHEBHOW paboueit

HeJene):

KanukynsapHblii mepuo:

Mecsn

dopma
3aHATUS

Kon-
BO
YacoB

Tema 3agaTus

dopma KOHTPOJIS

CeHTs0pb

JU/IIP

3HaKOMCTBO. Texuuka
0€30I1aCHOCTH. BBoaHoe
3aHsaTue (MeHss Mup+).

becena

CeHTs0pb

JUTTP

HeoOxonumocth  KapTel B
coBpemeHHOM Mupe. Cdepsr
NPUMEHEHHSI, TEPCIEKTHBHI
UCTIOJIb30BAaHUS KapT.

becena

CeHTs0pb

JUTTP

Bekropusle  naHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IIBer kak atpuOyT
KapTBHl. 3HAaKOMCTBO C
KapTorpapuuecKuMu OHJIaiH-
CEpBHUCAMH.

becena

CeHTs0pn

JUIIP

Ceer u 1Bet. Ponp nBera Ha
kapte. Kak 3acTaBuTh 1BET
paboTaTh Ha ceOs?

becena

OxkTs0pb

JI/ITP

Cozmanne W MyOJNMKaIUA
COOCTBEHHOW KapThl.

JemoHcTpanus
peuieHus kenca

OxTs16pB

JUTIP

CucreMbl r100aIbHOTO
MMO3UITUOHUPOBAHMUA.

becena
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7 OKT0pb JU/TIP [Ipumenenne cnyTHUKOB yist | [lemMoHCTpamus
MO3UIIMOHUPOBAHUSI. peleHus Kerica
8 OKTS0pb JI/TIP Hcropus ¢dbororpaduu. | becena
dortorpaduss  kak  crnocod
W3Y4YCHUS OKPY>KaIOILEero
MHUpa.
9 Hos6pb JI/TIP XapakTepuCTUKH becena
¢dotoanmnaparoB. [lonydenue
KayecTBEHHOTr0 ()OTOCHUMKA.
10 | Hos6pn JUTIP Coznnanue chepuueckux | becena
MaHOpaM. OcHoBHbIE
MIOHATHSL. Heo6xomumoe
obopyoBaHue. Texnuka
ChEMKH cheprueckux
[IaHOpaM pa3InyHON
anmnapaTrypou.
11 | Hos6pw JI/TIP Coznanne chepuueckux | TectupoBanue
IaHOpaM. CuiuBka
MOJy4eHHbIX  (oTorpaduii.
Koppexkmus u peTyIIb
MaHopaMm.
12 | Hexabpn JI/TIP dotorpamMmeTpusi U ee | becena
BIMSIHUE Ha COBPEMEHHBIN
MUD.
13 | Hexabpb JUTIP Cuenapun cheMku 00bekToB | becena
TUTST MOCJIETYIOIIETO
MTOCTPOCHHS 170 B

TPEXMEPHOM BUJIE.
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14

Hexabpb

JU/IIP

[TpunImn MOCTPOEHUSA
TPEXMEPHOTO  H300pakeHUs
Ha KommbloTepe. Pabora B
¢dororpammerpudeckom [10 -
Agisoft ~ Metashape  wim
AQHAJIOTUIHOM. O6paboTka
OTCHSITOTO MaTepHara.

becena

15

Hexabpb

J/IIP

becniunoTHuk B
reouH(opMaTuke.
YCTpolCcTBO M NPUMEHEHUE
JpOHA.

becena

16

SIuBapp

JUTTP

Texunueckue 0COOEHHOCTH
BITJIA.

becena

17

SaBaph-
®deBpaib

JU/IIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®eBpanb

JU/IIP

Hcnons3oBanue
OECIIMJIOTHUKA IS CBEMKH
MECTHOCTH.

JemoHcTparus
peuieHus kenca

19

Maprt

JUTIP

Bo3snukaromue poOIeMbl
npu co3ganun 3D-moneneil.
CriocoObl  penakTUpOBaHMS
TPEXMEPHBIX MOJEICH.

becena

20

Maprt

JUTIP

TexHonoruu
MIPOTOTUIIUPOBAHUS.
VYerpoiicTBa A1 BOCCO3/1aHUS
TPEXMEPHBIX MOJICIICH.
Pa6ora ¢ 3D-npuntepom.

becena
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21 | Maprt JU/TIP Odusnyeckne W xuMuueckue | TectupoBaHue
CBOMCTBa IutacTHKa g 3D-
IIPUHTEPA. ITeuats
TPEXMEPHON MOJEIIN LIKOJIBI.
22 | Mapt JI/TIP Pabora B IIO gms pyunoro | becena
TPEXMEPHOTO
MmoenupoBanus — ScetchUP
WU aHAJIOTUYHOM.
23 | Anpens JUTIP DKCIOPTUPOBAHUE becena
TPEXMEPHBIX (aiinos.
[IpoekTupoBanue
COOCTBEHHOI CIIEHBI.
24 | Anpenb JUTIP I[Tlewarre wmomenu Ha 3D-| Becena
MIPUHTEPE. OdopmieHue
TPEXMEPHOM  BELIECTBEHHOMN
MOJIEIIH.
25 | Mait I1P IToaroroska 3alUThI
MIPOCKTA.
26 | Mait I1P 3ammra npoeKToB. JemoHCcTpanms
pELIEHHS KEeCOB
27 | Mait JI/TIP 3aKIIOYATEIIBHOE  3aHATHE.

[TonBenenue MTOroB pabOTHI.
[Tnans! o qopaboTke.
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3.2. Cucrema yCIIOBHH peaau3aiii OCHOBHOHM 0011e00pa3oBaTeibHON MPOrpaMMBbl

3.2.1. Onucanue KaJpoBBbIX YCIOBHH peajn3alii OCHOBHOIN 00pa3oBaTelbHOI MPOrpaMMbl OCHOBHOTO

obmiero oOpazoBaHus (ONMKUCcaHNE KOMIICTCHIINN HACTABHHKA)

HacraBaux IMporpaMmbl «FeOI/IH(bopMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTYaJIbHBIX 3HAHUM 10
HaIpaBJICHHUIO I'COMPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TAKIKC I'CHCPUPYCT HOBLIC MOAXOJAbI U PCIICHUA,
BoImjiomasa MX B PCAJIbHBIC IPOCKTHI. HacraBHuk sBIIseTcs T'paMOTHBIM CICOHUAJIUCTOM B obactu
FCOI/IH(i)OpMaHI/IOHHBIX CHUCTEM, CICAUMT 3a HOBOCTIMHU CcBOCH oTpaciii, U3y4ac€T HOBBIC TCXHOJIOI'UH.

O6na/:[aeT HaBbIKaMH HpOGKTHOﬁ ACATCIbHOCTH, BHCAPAA eé IIPUHIMIIBI B ITPOLECC 06yquI/15{.

HacraBHuk B paBHOW cTemneHu o0laJaeT KaK CUCTEMHOCTbIO MBIIIJICHUS, TaK U JyXOM TBOpPYECTBA;
MoOOMJIeH, yMeeT paboTarh B KOMaHJE, KPUTHYECKU MBICIMTh, aHAJIU3UPOBaThb U 0000LIaTh OMbIT,
reHepUpOBaTh HOBOE, yMEET CTAaBUTh 3aJaud M pelaTth MX, a TakkKe pabdoTarh B YCIOBUSAX
HEOIPENeIEHHOCTH M B pPaMKax IPOEKTHOM mapagurMel. [loMuMmo 3TOro, HacTaBHHK oOiagaer

II€JarOrn4eCKOM Xapu3MOu.
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4. Conep:kanue Kypca
OcHOBHBIE pa3jie/ibl IPOrPaMMbl Y4eOHOT0 Kypca
1) BBeneHue B OCHOBBI reOMH(POPMANIMOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX JTAHHbBIX.

O6yqafoumec>1 IMO3HAKOMATCA C Pa3IMYHbBIMH COBPEMCHHBIMU FGOI/IH(l)OpMaI_II/IOHHBIMI/I CHUCTCMaMU.
y3HaIOT, B KaKHMX 00JIacTAX IIPUMCHACTCA FCOI/IH(bOpMaTI/IKa, KaKue 3a1a4n MOXET pCHIaTh, a TaAKXKC KakK

oOyuJaroluecss MOT'yT CaMU TIPUMEHSATh €€ B CBOSH MOBCETHEBHOM JKU3HH.
2) ¥Ypok padorsl ¢ TJIOHACC.

OOyuaromuecst 6a30BO yCBOSAT MPUHIUN mo3ulinorupoBanus ¢ nomoribio [[HCC. Y3HatoT, Kak MOXKHO
OpraHu3oBaTh COOp CIYTHUKOBBIX JAHHBIX, KaK OHM MPEICTABIAIOTCS B TEKCTOBOM BHUJE M KaK HX

MOYXHO BH3YaJIM3UPOBATh.
3) BbIGOp MPOEKTHOro HANPABJIEHNUS U pacnpeseeHne poJieii.

Be10op npoektHoro HanpasneHus. [locranoBka 3anaun. Mccnenoanue npodnemaruku. Ilnanuposanue

npoekra. Pacnipenenenue posien.
4) ¥YerpoiicTBO M NpUMeHeHHe 0eCIIHIOTHHKOB.

OOyuaromuecst mo3HakoMsATcs ¢ uctopueil npumenennst BAC. Y3nator o coBpeMeHHbIX BAC, kakue

3a/1a4d MO>KHO PEIIATh C UX NOMOILBIO. Y3HAKOT TAK)KE€ OCHOBHOE YCTPOMCTBO coBpeMeHHbIX bAC.
5) OcHOBBI CHEMKH ¢ 0€CITUIOTHHKOB.

OOyuaromnyecs: y3HaroT, Kak cosfgaércs nosnérHoe 3ananue a1 BAC. Kak mpousBoautcst 3amyck U
nanpHelmas cbéMka ¢ nomomuipio BAC. A Takke Kakue pe3ylbTaTbl MOXKHO IMOJIYYUTh M Kak 3TO

cenaTh (MoJlydeHre opToPoToIuIaHa U TPEXMEPHOU MOJIETH).
6) Yruy6JéHHoe u3yuyeHHe TEXHOJIOTHii 00PaGOTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJIETMPOBaHNE O0BEKTOB MECTHOCTH ¢ ToMmonibio Agisoft PhotoScan.
7) Coop reoaHHbBIX.
AdpodoTochEMKA, BHITOITHEHUE CHEMKH MECTHOCTH I10 MOJIETHOMY 33aHUIO.
8) OO6pabGoTka M aHAJIN3 re0aHHbIX.
Cozpanue 3D-monenei.

9) H3yuyeHue ycTpoiicTBa JIJisi IPOTOTUIMPOBAHUS.
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O3HakoMJIeHME C  YCTpOMCTBaMH  INPOTOTUIIMPOBAHMS, MPEJOCTABICHHBIMH  OOYYarOLIMMCH.
OOyuaromyecs: y3HaloT 00IIKe MPUHLIUIIBI Pa0OThI YCTPOMCTB, a TaKXkKe KOTAa OHU MPUMEHSIIOTCS U YTO

C X MOMOIIBIO MOKHO MOJYYHUTh.
10) MoaroToBKa AaHHBIX 151 YCTPOCTBA MPOTOTHITHPOBAHMSI.

[ToaroroBka 3D-Moeneid, SKCOPT AaHHBIX, MOJTOTOBKA 3aJaHUM 110 MEYaTH.
11) IlpoTroTHNIMpOBaHUeE.

[IpumeneHnue ycTpoicTB npoToTunupoBanus (3D-npuHTED).
12) MocTpoeHue MPOCTPAHCTBEHHBIX CIIEH.

HOHOJ’IHCHI/IC MoOJiee II0 JaHHBIM aBpO(bOTOC’LéMKI/I C IIOMOHIBKO PYYHOI'0 MOJACIHMPOBAHUA U

ITOATOTOBKA K I€YaTH HA yCTPOMCTBAX IPOTOTUIINPOBAHUS.
13) MoaroTroBKa npe3eHTaNHii.

HSY‘IGHI/IG OCHOB B IMOATOTOBKC IMPE3CHTAU. COSIIaHI/Ie MMpe3CHTAH. IloaroroBka x MMpeacCTaBJICHHUIO

PEATM30BaHHOIO MPOTOTHIIA.
14) 3ammTa NpoeKTOB.

HpeHCTaBHCHI/IC p€ain30BaHHOI'O IIPOTOTHIIA.
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4.1. TemaTHuyeckoe NJIAHMPOBAHHE

Bcero
Ne ni/m Pazniensl nporpamMmel yaueOHOTO Kypca 4acoB
1 | 3nakomcrBo. TexHuka 6e3onacHocTi. BBoiHOe 3aHsATHE 2
(«Mensiss MUP»).
2 | BBenenue B reonngopmMannoHHbie TexHoorun. Keiic 1:
«CoBpemeHnnble kapThl, i Kak onucarb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 2
MPUMEHEHHUS, IEPCIIEKTUBBI UCIIOIb30BaHUS KapT.
2.2. BekTopHble 1aHHbIC Ha KapTax. 3HakoMcTBO ¢ Be6-I'HC. 2
L[BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKkuMy OHJIaH-CEepBUCAMU.
2.3. Cser u uBert. Ponb nBera Ha kapte. Kak 3acTaBUTh LIBET 1
pabortatb Ha ce0s?
2.4. Co3zanue u myoJMKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'1o6anbHOoe mo3unuonnpoBanue “Havigu cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl 1100aIHOTO MTO3UIIMOHUPOBAHUSI. 2
3.2. | IlpumeHeHUe CITyTHUKOB JUIS MO3UIIMOHUPOBAHUSI. 2
4 | ®doTorpadum U NAHOPAMBI.
Hctopus ¢pororpaduu. @otorpadus kak crnocod nu3ydeHus 1
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmaparon. [lomyuenue 2
4.2. Ka4eCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne cpepuueckux nanopam. OCHOBHBIE TTOHSATHUS. 2
Heo0Oxonumoe obopynoBanue. TexHuka chEMKU
cepruecKkrux naHopam pa3IndHOl anmnapaTypoi (Kamepbl
cMapT(OHOB Oe3 MTAaTUBOB, IIU(PPOBBIE PoTOANTAPATHI CO
MITATUBAMU U T. 11.).
4.4, Coznanne cpeprueckux nmanopam. CIImBKa MOTyUYEHHBIX 4
dororpaduit. Koppekuus u peryms nanopam.
5 [ Ocnosl a3podorocbémiu. [lpumenenue BAC
(0ecmMI0THBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero Ha camom aeJie
HYKeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapart?»).
5.1. doTorpammeTpus U e€ BIUSHUE Ha COBPEMEHHBIN MUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJIS1 TTOCIICTYIOIETO
MOCTPOEHUS UX B TPEXMEPHOM BHUJIE.

5.2.
[TpuHIMI TOCTPOSHHS TPEXMEPHOTO N300paskeHHs Ha
koMmribtoTepe. Pabota B hoTorpammerpudeckom [10 —
Agisoft PhotoScan unu ananoruanom. OopaboTka
5.3. OTCHSITOTO MaTepHaa.
becimiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U
54. MPUMEHEHHUE JPOHA.
5.5. Texandeckue ocooennoctu bITJIA.
5.6. ITunotuposanue BITJIA.
Hcnonp3oBanne 6€CUIOTHUKA TSI ChEMKH MECTHOCTH.
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Mozeei.
58. Crioco0bl pe1akTHPOBaHUSI TPEXMEPHBIX MOJICICH.
TexHOoI0rny NPOTOTUIIMPOBAHUS. Y CTPOHCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
®dusnyeckue 1 XUMHUUECKUE CBOMCTBA Tu1acTuka jyist 3D-
5.10. | mpunTepa. Ileyats TPEXMEPHOM MOJEIH HIKOJBI.
Keiic 3.2: «A3meHeHHe cpeibl BOKPYT HIKOJIbI».
6.1. Pa6ora B [10 anst pydHOTrO TpEXMEPHOTO MOJICTUPOBAHUS
— SketchUp wim aHaaoruaaom.
6.2. DKcnopTupoBaHUe TPEXMEPHBIX ¢aitnos. [IpoexkTupoBanue
COOCTBEHHOM CIIEHBI.
6.3. [Teuats Mozenu Ha 3D-nnpunTtepe. Odopmienue
TPEXMEPHON BEIIECTBEHHON MOJIEIIH.
7 [ToaroToBka 3amuTH TPOEKTA.
8 3amura npoeKToB.
3axmounTtenbHoe 3aHaTue. [loaseaeHre nToroB paboThI.
9 [Tnaner mo qopaboTKe.
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Keiicbl, Bxogawme
B Nporpammy

Kpatkoe coaep:kaHue

Keic 1. CoBpemeHHble
KapTbl, nam Kak onucatb
3emnto?

Kelic 3HaKkoMUT 0ByydatoLmMxca ¢ pa3sHOBUAHOCTAMM AaHHbIX. Pewas
3aja4y Keica, obyyaroLLmMeca NPoxXoaAT CAeAyOLLME TEMATUKM: KapTbl U
OCHOBbI MX POPMUPOBAHMA; N3YYEHME YCIOBHbIX 3HAKOB U NMPUHLMMOB UX
OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHMUA; MacLUTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMUPOBAHUSA KapTbl.

Kelic 2. TnobanbHoe
nosmunoHnpoBaHue «Hangm
cebs Ha 3eMHOM Lape».

HecmoTps Ha To, YTO HaBUraToOpPbl U CNOPTUBHbIE TPEKEPBI CTaNn
HEOTbEM/IEMO YaCTblO HALLIEN }KM3HM, MAIO KTO 3HAET NPUHLMN UX
paboTbl. Mpoiiana Kelic, obyyatowmecs yaHatot npo [NMTOHACC/GPS —
NPUHUMNBLI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHME.
MpuMMmeHeHWe norrepoB. BUsyanmsaLumsa TEKCTOBbIX A4aHHbIX Ha KapTe.
CosfaHue KapTbl UHTEHCUBHOCTY.

Ketic 3.1. AspodoTocbéMKa.
«[lna yero Ha camom pene
HY)KeH 6ecnmMNoTHbIN
fNleTaTenbHbIM annapaT?».

Kelic 3.2. ameHeHUe cpeapbl
BOKPYT LWKOJIbI.

O6bEMHDIN KeWc, KOTOPbI NO3BOANT 06YHaOWMUMCA OCBOUTb MOHYIO
TEXHO/IOTMYECKYIO LLeNOYKY, UCMO/Ib3YEMYI0 KOMMEPUYECKUMMU
KOMMaHUAMMW. YCTPOICTBO U NpUHLMMbI GYHKUMOHUPOoBaHUA BMNNA,
OcHoBbI GOTO- N BUAEOCHEMKN U NPUHLMMNOB Nepeaadm UHbopmauum ¢
BMNJA, 06paboTKa gaHHbIX ¢ BI/1A.

MpoaonxkeHue Kelica 3.1. Obyyatowmecs, umes B CBOEM PaCropAXKEHUN
3/IeKTPOHHY0 3D-moaenb WKObI, MPOAOJIKAOT BHOCUTb USMEHEHUA B
NPOAYKT C Lenbto bnaroyctpolicTea paoHa. Obyyatowmeca NnpogonKatoT
COBEpPLUEHCTBOBATb CBOM HaBblk 3D-moAenpoBaHNSA, 3aBepLIan NMPOEKT.

4.2.4. MatepuaibHO-TEXHUYECKHE YCIOBHS peaau3alii OCHOBHOM 00pa3oBaTeIbHOMN MporpaMMsbl (110

CyTH, 00beIMHEHHE BCEX PECYPCOB, MPOMUCAHHBIX B Kelcax)

Cnucok 000pya0BaHMs

Ne n/n HanmeHoBaHue | KpaTkue TexHU4eCKne XxapaKTepuCcTuKku En. nam. Kon-so
1 | KomnbloTepHblii Knacc UKT
1.1. M®YVY (npuHTep, ckaHep, Konup) MwuHumanbHble: popmat A4, nasepHbii, WT.
y/6.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: L.

obecneyeHnem

npeaycTaHOBAEHHOW ONepaLMOHHOM
cucTemoi, oPUCHBIM NMPOrPaMMHbIM

Npou3BOAMTENBHOCTL Npoueccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 egmHnL;

06bEM ONepaTMBHOM NAMATU: He MmeHee 4
re;
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06bEM Hakonutena SSD/eMMC: He meHee
128 T6;

MO ana npocmoTpa U peaakTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/1EKTPOHHbIX
Tabmu M NpeseHTaumi
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOM, OPUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

He HuXe Intel Pentium N (nau Intel
Celeron N), He HMXe 1600 MT'w,
1920x1080, 4Gb RAM, 128Gb SSD;
NPOU3BOAMUTENILHOCTb NPOLLECcCopa: He
meHee 2000 egnHuL;

MO ons npocMmoTpa U PefaKkTUPOBAHUSA
TEKCTOBbIX LOKYMEHTOB, 3/IEKTPOHHbIX
Tabnuuy M npeseHTaumi
pacnpocTpaHéHHbIX popmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTmeH bl KOMMNEKC

Konunyectso ogHOBpeMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonornum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaoBaHue (3D-npuHTEP)

MuHUManbHblE:

TMN NpuHTepa: FDM;

martepuan: PLA;

pabounit CToN: C NOAOrPEBOM;

pabouasa o6nacTtb (XYZ): oT 180x180x180
MM;

CKOPOCTb Nnevatu: He meHee 150 mm/cek;
MWHUMaNbHasA TONLWMHA cioA: He Bonee
15 mMKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpPbITbIA KOPNYC: HaNN4Me.

T,

2.3.

Mnactuk ana 3D-npuHTEpa

TonuwmHa NNacTUKOBOM HUTK: 1,75 mm;
maTtepuan: PLA;
BeC KaTywkKu: He meHee 750 rp.

wT.

15

2.4

MNO gna 3D-mozennpoBaHma

O6nayHblit uHcTpymeHT CAMP/ACYM,
0XBaTbIBAKOLWMI BECb NpoLecc paboTbl ¢
M34eNMAMU — OT NPOEKTUPOBAHMUA A0
M3roTOBJ/IEHMA.

LononHutensHoe obopynosaHue

2.5.

LLnem BUpTyanbHOM peanbHOCTH

Obuwee paspeweHne He meHee 2160x1200
(1080x1200 pns KaxkAoro rnasa), yron
0630pa He meHee 110;

HaNMYMe KOHTPOINEePOB — 2 LWT.;
HanMuMe BHELWHUX AAaTYUKOB — 2 WT.;
pa3bém AN NOAKAYEHNA HAYLIHUKOB:
Hanuuue;

BCTPOEHHaA Kamepa: Haauuume.

KOMNNEKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomnnekT 13 AByx WTAaTUBOB.
CoBMEeCTMMOCTb CO LWIEMOM BUPTYasIbHOM
peanbHocTH, n.2.3.1.

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso aaep npoueccopa - He meHee

4

TakTOBasA YacToTa Npoueccopa - He MeHee

2500 Ml

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6

6 BMAcONamaATb

O6bem onepaTUBHOM NAMATU - HE MeHee 8
ro.

wT.

2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYa/IbHOM PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEHUs NoNb3oBaTeNen

TpeboBaHUsA K cucteme BUPTYabHOM
peanbHoCTK:

noaaepKa MobUbHbIX WAeMoB
BMPTYa/ibHOM PeanbHOCTU NOA,
ynpasneHnem OC Android;

noAAepyKKa ynpasastoLLMX KOHTPOINEPOB
C BO3MOKHOCTbIO 6-KOOpPANHATHOIO
OTCNIEXMBAHMA NONOXKEHMA B
NPOCTPaHCTBE;

TEXHOI0rMA NOJIHOM KOMNEeHcaLMu nara
(anti-latency): nsobpaxkeHue A0NKHO
BbIBOAMUTBLCA A1 TOYEK, B KOTOPbIX
OKaXKyTCA /IEeBbIN W NpaBbIi rnasa
NoNb30BaTeNs Yepes Bpems, KOTopoe
OOJIKHO NPOMTU C MOMEHTA Havana
onpeaeneHna MecTono/I0KeHUsA rnas
no/ib30BaTeNA 40 MOMEHTA OKOHYAHUSA
BblBOZa M300parKkeHus.;

naowWaab OTCNEKMBAHUA NONb30BATENEN
— He meHee 16 KB. m;

KO/IMYECTBO NO/Ib30BaTENEN — HE MeHee 3
yen.

TpeboBaHMA K CUCTEME OTC/IEKNBAHUSA
MoJIoXKeHUs Nosib3oBaTtenel (TPeKnHra):
TUMN CUCTEMBI OTC/IEKMBAHUSA: 6-
KOOPAMHATHAA CUCTEMA OTC/IEXKMBAHUS;
06LW Mt BEC OAHOrO YCTPOMCTBA TPEKMHTIA
— He 6onee 20T;

TEXHOIOTMA: ONTUKO-UHEPLMNANbHbIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatoume B HGpaKpacHOM
AnanasoHe;

yron o63opa oNTUYECKOWN CUCTEMbI — He
meHee 230 rpagycos;

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

pa3smeLlleHMe CEHCOPOB: Ha 06bekTe
OTC/IEXMUBAHUA;

CEHCOPbI, UCMOJIb3yemble ANA
OTCNIEXMBAHUA LWNEMOB BUPTYaIbHOM
PeanbHOCTU U ANA OTCNEKMBAHUSA
OBUXEHWUM pYK NoNb3oBaTeNeN, AOMKHbI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMY;

pasmeLlleHme aKTUBHbIX MapKepoB:
Hano/sibHoe;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
LONKHbI MOHTMPOBATLCA Ha non, 6e3
HeobxoAnMMoCTH
NOTONIOYHOr0/HAaCTEHHOrO MOHTaa;
Ha/IN4Me CEHCOPOB B COCTaBE eANHOrO
YCTPOMCTBA TPEKMHIA: aKCeNepoMeTp,
rMPOCKON, ONTUYECKUIA CEHCOP;

YacToTa OTCNEXKUBAHMA NONOKEHUA
nonb3oBaTens:

- akcenepometp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKUI CEHCOP: HE MeHee 60
BbI6OPOK/C;

NOrpeLHOCTb OTCAEKNBAHMA NOMOXKEHUA
nonb30oBaTens B NPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MWHMMaNbHOE KOJIMYECTBO
nosnb3oBaTtesnien, NoaaepmBaemoe
CUCTEMOW TPEKUHra, He MeHee 3 yen.

TpeboBaHUsA K NOKa3aTeNAM XPaHEHMA,
TPAHCMOPTUPOBKM U HAaCTPOMKM:

BPeMA NOJIHOTO Pa3BEPTbIBAHMA U
HACTPOMKM CUCTEMDI A5 NAOLLAAN
oTcnexkmneaHua 16 kB. M —He 6onee 90
MWH;

HeobxoAMMOCTb KanMbpPOBKM B Npouecce
3KCN/yaTauum — OTCYTCTBYET;

TemnepaTypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHuA K cnocobam ynpasneHua
WHTEPAKTUBHBIMU MOAENAMM:

noaaep:ka 6-koopAnHaTHOro
OTC/NIEKUBAHWA NONOXKEHUA YNPABAAIOLLMNX
YCTPOICTB B NPOCTPAHCTBE.

TpeboBaHMa K MporpaMmmHoOMy
obecneyeHuto:

noaAepKKa CUCTEMOW TPEKUHTa
onepauunoHHbIx cuctem: Windows,
Android;

npeaocTaBieHMe HeorpaHNYeHHoM no
BPEMEHM UCMO/Ib30BAHMSA NPOCTOM
(HeMcKknUNTENbHOM) NMLEH3UM Ha
KOMMeEpPYEeCcKoe MCMnonb3oBaHMe
NporpaMmHOro obecneyeHns cucTembl
TPeKWHra Ha oguH wnem ¢ OC Android
(6eccpovHan nmueH3suna) — 3 wr.

Obwme TpeboBaHuA:

Hasnume MoBUNbHbIX LWAEMOB
BMPTyanbHOM peanbHocTn Oculus Go uam
aHanor — 3 wT.;

HanM4Me KOMMeKTa NPOBOLOB U
3apAAHbIX YCTpoMCTB ans becnepeboiHom
paboTbl.
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2.9.

MO ans 06paboTKkM M306paxKeHUn n
onpeaeneHuns Gopmbl, pasmepos,
MONOXKEHWUA U UHBIX XapaKTEPUCTUK
06bEKTOB Ha NJIOCKOCTM UM B

NpoCTpaHCTBe.
doTtorpammeTpuyeckoe MO LT, 1

2.10.

KomnaKTHbI KBaApoKonTep C
TPEXoceBbIM CTabuAN3aTOpOM, Kamepon
4K, MakCMManbHOM AanbHOCTbIO Nepesayun
Keagpokontep Mavic Air He meHee 6 KM. LUT. 1

2.11.

KBaapoKonTep ¢ Kamepo#, Bec He 6osee
100 r B cbope c nponensiepom 1 Kamepoi;
OMNTUYECKUI AATUMK OonpeaeneHua
No3nLMU — HaNUYMe;

BO3MOHOCTb YAa/IEHHOIO

KesagpokonTtep DJI Tello NPOrpaMmmmMpoOBaHNA — Haauyme. L. 3

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso appeKkTUBHbIX NMKCenen — He WT.
meHee 20 MAH. 1

3.2

Buaeokamepa MnaHwert (ana obecneyeHmn wr.
COBMECTUMOCTU C N 2.3.6) C NpUMepHbIMU
XapaKTepUCTUKAMU:
AVaroHasib/paspelieHve: He meHee
2048x1536 nuKkcene;

[AMaroHasnb 3KpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee 32
I'b;

pa3peleHne poToKkamepbl: He meHee 8
Mn;

Bec: He bonee 510T;

BblCOTA: He 6oniee 250 mm.

3.3

KapTa namartu gna 06bEM NamaTn — He meHee 64 6, Knacc wr.
doToannapaTa/BuaeoKkamepsi He Huxe 10. 2
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Wratue MakcrMmanbHas Harpyska: He 6onee 5 Kr; wr.
MAaKCMMa/bHasn BbICOTa CbEMKU: HE MeHee
148 cm

4.2.5. npopMalimOHHO-METOIUYECKHIE YCIOBHUS peaiu3allii OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI

OCHOBHOTO O6IJ.[CFO O6paSOBaHI/I}I (CHI/ICOK BHCIIHUX MCTOM. MaTepI/IaJ'IOB) (CCBIJ'IKI/I Ha JOII. MaTCpHAJIbI

— MIPONUCHIBAEM B Kelcax)

CHHCOK HCTOYHHUKOB JINTCPATYPHI:

1.

Ammazos, U.B. COOpHUK KOHTPOJBHBIX BOMPOCOB MO JUCIHUIUIHHAM «AspodoTorpadus»,
«AspochemKay, «AdpokocMHuueckre MeToabl chéMOK» / M.B. Anmazos, A.E. AnteiHOB, M.H.
CeBactesaoBa, A.®. Crenenko — M.: m3a. MUUI'AuK, 2006. — 35 c.

baera, E.IO. OOmmue BOmpochl MPOEKTHPOBAHMS W COCTaBICHUS KapT JJIS CTYACHTOB
cneunanbHocTu «Kaprorpadus u reoundopmatuka» / E.JO. baesa — M.: uzn. MUUT'AuK,
2014. — 48 c.
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10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

Makapenko, A.A. VYdeOHOe mocoOWe IO KypCOBOMY MPOEKTHPOBAHUIO 110 KYypCY
«O6mereorpaduueckue kapTe» / A.A. Makapenko, B.C. Mouceepa, A.JI. CTenaH4eHKo Mo
obmelt penakuuend Makapenko A.A. — M.: uzg. MUUT'AuK, 2014. — 55 c.
Bepemaka, T.B. Meronuueckoe mocodbue mo MCHOIB30BAHUIO TOMOTpauyYecKux KapT s
OIICHKH JKoJormueckoro cocrossuus tepputopun / T.B. Bepemaka, Kagaes I''A. — M.: u3n.
MUUI'AuK, 2013. — 65 c.
Penpko, A.B. ®otorpaduueckue mporecchl peructpanuu uHbopmarmu / A.B. Penbko,
Koncrantnnosa E.B. — CI10.: uzn. IIOJIMTEXHUKA, 2005. — 570 c.
Kocunos, A.I'. Teopus u npaktuka nudpoBoii 00pabOTKu M300pakeHui. JlucTaHIIMOHHOE
30HAMPOBaHUE U reorpaduueckue WH(GOPMAIMOHHBIE CHUCTeMBl. YdeOHoe mocobue / A.Tl.
Kocunos, UK. JIypse nox pen. A.M.bepastnta — M.: uzn. Hayunsiit mup, 2003. — 168 c.
PanuonokaiimoHHbIE CUCTEMBI BO3AYIITHON pa3BEeIKH, AeMU(DPUPOBAHUE PAJTHOTOKAIIMOHHBIX
u3zo0paxenuii / nox pen. lkonsnoro JI.LA. — uzn. BBUA um. npod. H.E. XKykosckoro,
2008. — 530 c.
Kuenko, FO.I1. OcHOBBI KOCMHUYECKOTO TIpUpo1oBeAeHUs: yueOHuK st By30B / FO.I1. Kuenko
— M.: u3n. Kaprtreonentp — I'eonesuznar, 1999. — 285 c.
WBanoB, H.M. bannuctuka u HaBUranus KOCMUYECKUX alllapaTroB: yUeOHUK AJis BY30B — 2-€
u31., nepepad. u pon. / H.M.MBanos, JI.H. JIeicenko — M.: m3a. poda, 2004. — 544 c.
Bepemaka, T.B. MeTtognueckoe mocodue mo Kypcy «IKOJIOTHUECKOE KapTorpaprpoBaHUE)
(;maboparopusie padotsl) / T.B. Bepemakosa, .E. Kypbarosa — M.: u3q. MUNT'AuK, 2012.
—29c.

WpanoB, A.I'. Metoaudeckue ykKazaHHUs IO BBIMOJHEHHUIO JIaOOpaTOPHBIX paboT 1o
muciuminae  «ludposas kaprorpadus». Jlns cTygeHToB 3 Kypca IO HampaBICHHIO
noaroroBku «Kaprorpapus u reomndopmaruka» / A.I'. Nano, C.A. Kpsuios, I'.H.
3arpeoun — M.: uzn. MUNT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atnac kaprorpadguueckux HpOEKUIUH Ha KpyMHBbIE perHoHbl Poccuiickoit

®enepanuu: yuyeOHo-HarnsaHoe uznanue / A.I'. Wsanos, I''U. 3arpedbun — M.: wusn.
MUUT' AuK, 2012. — 19 c.
[Terenun, A. 3D-momemupoBanue B SketchUp 2015 — oT mpocToro K CJIOXKHOMY.

Camoyuutens / A. Tleremua — u3a. JIMK Ilpece, 2015. — 370 c., ISBN: 978-5-97060-290-
4.

Bbeictpos, A.1O. IIpumeHeHune reonH(pOpMalMOHHBIX TEXHOJOTUH B JIONOJHUTEIHLHOM
HIKOJIbHOM oOpa3zoBaHuu. B cOopHuke: Dxonorus. DxoHomuka. Wupopmaruka / A.IO.
beictpos, I.C. JIyonun, C.C. I'py3nes, M.B. Anapees, [1.O. dpsira, ®.B. lkypos, }O0.B.
KonocoB — Pocrtos-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.
I'MC-Accormanuu — http://gisa.ru/.
GIS-Lab — http://gis-lab.info/.

ITopran BHE3EMHBIX JAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&Iloc=%280.17578125%2C0%29
&zoom=2.

OSM — http://www.openstreetmap.org/.

brictpos, A.1O. ['eokBaHTYM TyaKuT. MeToaunueckuii

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