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1. IlosicHuTEABLHAA 3aIHCKA

AKTYalbHOCTB: CEroJlHS T'€OMH(OPMALMOHHbIE TEXHOJOTWU CTald HEOTHEMJIEMOW YacTbiO
Hamel JKU3HH, JI000M COBPEMEHHBIN YENOBEK IMOJIb3YeTCS HAaBUTAllMOHHBIMU CEPBUCAMH,
INPUIOKEHUSAMHU JJI1 MOHMTOPMHIa OOLIECTBEHHOI'O TPAaHCIOPTa W MHOTMMHU JPyTUMHU
CepBHCaMH, CBSI3aHHBIMU C KapTaMH. DTU TEXHOJOTMH UCIIOJIb3YIOTCS B COBEPIIEHHO Pa3IMYHBIX
cdepax, HaUMHas OT pearupoOBaHU NP YPE3BbIUAWHBIX CUTYALUAX U 3aKaHYMBAs MapPKETUHTOM.
Kypc «I'eonHdopManiMoHHBIE TEXHOJOTUNW» MO3BOJISIET CHOPMHUPOBATH y O0YyYarOIIUXCS
YCTOWYHMBYIO CBSI3b MEKAY MH()OPMAIIMOHHBIM M TEXHOJOTMYECKUM HAIPABICHUSIMH Ha OCHOB €
peaslbHBIX MPOCTPAHCTBEHHBIX NaHHBIX, TaKUX KakK a’podoTochEMKA, KOCMHUYEcKass ChEMKa,
BEKTOPHBIE KAapThl M JIp. DTO MO3BOJUT OOYYAIOIIUMCS MOJIYYUTh 3HAHMS MO HCIOJIH30BAHUIO
reoMH(pOPMALMOHHBIX HMHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHHBIX JJII IIOHMMaHUi U
U3YYEHUS OCHOB YCTPOMCTBA OKpY’KAIOLIEro MUpa U NPUPOAHBIX sBIeHUN. OOydarommecs
CMOTYT pealn30BbIBaTh KOMAaHJHBIE MPOEKTHl B c(hepe HCCIeAOBAHUS OKPYXKAIOLIEro MHpA,
HayaTh MCIOJIb30BaTh B MOBCEIHEBHOW KU3HU HABUTAILIMOHHBIE CEPBUCHI, KOCMHUUECKIE CHUMKH,
AJNIEKTPOHHBIE KapThl, COOMPATh JaHHBIE 00 OOBEKTaX Ha MECTHOCTH, co3AaBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTAENIbHbIE 3/1aHNUs, TaK U LIeJIble TOPOojia) U MHOT'O€ APYTO€.

Kaaccudukanus nporpaMMspl: TEXHUYECKAS.

HanpaBjieHHOCTH,  00pa3oBaTe/ibHOW  mporpamMmbl:  o0Opa3oBaTelbHasi  Iporpamma
«["eonH(opMalIMOHHBIE TEXHOJOTHUW» SBISIETCS 00IIe00pa30BaTeNbHON MPOrpaMMON IO

npenMeTHON obsactu «TexHomorusy.
DOyHKINOHAJIBHOE NPeJHAZHAYEHHEe MPOrPAMMBI: IIPOCKTHASI.

®opMa OpraHu3alum: rpynnoBas.

AKTYAJIBHOCTD H OTJIMYHTEIbHbIE 0CO0CHHOCTH NMPOrpaMMbl



HoBu3Ha mnporpaMmbl 3aKIHO4aeTcsi B CO3JaHMHM YHHUKAJIbHOM 00pa3oBaTENbHON CpEbl,
(dhopMupyrOIIel TPOSKTHOE MBIIIUICHHE 00yJYaIOIIUXCs 32 CY4ET TPAHCIISILIMU TPOSKTHOT'O CIIoco0a

NEeSITEIbHOCTU B PaMKaX pPelIeHUs] KOHKPETHBIX TPOOJIEMHBIX CUTYaIUH.

AKTyaJIbHOCTb NpOrpaMMbl OOYCIIOBJIEHA TE€M, YTO paboTa Haj 3aJadyaMu B paMKax MPOEKTHOU
NesITeNbHOCTH (DOPMUPYET HOBBIN THI OTHOIIEHHSI B PaMKaX CHUCTEMBI «IIpHpojaa — OOIIECTBO
— YEJIIOBEK — TEXHOJOIMM», OINpeesAoImuil 0053aTeIbHOCTh YKOJIOIMYECKOH HOPMHUPOBKU
IpU OpraHM3aluu JIOOOH NeATENbHOCTH, YTO SBISETCS IEPBBIM IIaroM K (hOPMHPOBAHHIO

«IIOKOJICHUSA PA3BUTHA», ABJIAOMICT OCA TPCHIOM PA3BHUTHA COBPEMCHHOT' O O6HI€CTBa.

[Iporpamma mpenmnosiaraer (GpopMupoBaHUE Y OOYYArOMIMXCSl MPEACTABICHUNM O TEHIEHIUSIX B
pa3BUTUU TeXHUYECKON cepbl. HOBBINM TEXHO-ITPOMBIIIIEHHBIN YKJIaJl HE MOXKET OBITh MOJIOXKEH
B (hopMaT 00I1eCTBA pa3BUTHA TOJIbKO HA OCHOBAHMM HOBU3HBI (PU3MUECKUX NPUHLIUIIOB, HOBBIX
TEXHUYECKUX PEIIEHUIM U KIACTEPHBIX CXEM B3aUMOJEHCTBUS HA MOCTUHIYCTPUAIBHOM JTalle
Pa3sBUTHA COLMYMa, a UAes Pa3BUTUS OOLIECTBA HEMPETOKHO BKIIOYAET B ce0s TEHIEHLUIO K
OOpETEHUIO COHAIPABIEHHOCTH AHTPOIOIEHHBIX (PAKTOPOB, 3aKOHOB pa3BUTUsS Ouochepsl U

KYJIbTYpPHOI'O Pa3BUTHSI.

[lenarornyeckasi 1eaecooOpa3HOCTb ITONW MPOrpaMMbl 3aKJIFOYAETCSl B TOM, YTO OHA SIBJSIETCS
I[EJIOCTHON ¥ HEMPEPBIBHON B TEUEHHE BCEro Mpoliecca 00yuyeHus U MO3BOJISET 00yJaroeMycs
mar 3a IIaroM packpeiBaTh B ce0€ TBOPUECKHE BO3MOKHOCTH W CaMOpEaTHM30BHIBATHCS B
COBpeMEHHOM MHpe. B mpoiecce u3yueHHs OKpyKaroumero Mupa oOydaromuyecs Moiydar

JIOTIOJIHUTENIbHOE 00pa3oBaHue B 00JacTi HHGOPMATHKH, Teorpaduu, MaTeMaTUKU U PU3UKH.

OTnUuuTENEHOM 0COOEHHOCTHIO TAaHHOW MPOTrpaMMBI OT YK€ CYIIECTBYIOIIUX 00pa30oBaTEIbHBIX
MporpaMM sIBJII€TCSI €€ HaAmpaBJICHHOCTb Ha pPa3BUTHE OOYYAOMIMXCS B IMPOEKTHOU
JesTeIbHOCTH coBpeMeHHbIMU MeToaukamu TPU3 m SCRUM ¢ mnomomiplo COBpPEMEHHBIX

TEXHOJIOTUI U 000y 10BaHUSI.

Bo3pacT o0yuarommxcsi: oOyuaromuecs: 7 KJIaccoB.
Cpoxu peanu3anuu NporpaMmmsel: 68 4acos.
HanoansiemocTs rpynm: 15 yesnosexk.

PesxuM 3aHATHI: 110 2 aKaJeMUYECKUX Yaca B HEHEIIO.

®opmbl 3aHATHIA:



- paboTa HaJ| peleHueM KelCcoB;

- 1a0OpaTOPHO-TIPAKTHIYECKHE PAaOOTHI;
- JICKIIUU;

- MacTep-KIacChl;

- 3aHSTUS-COPEBHOBAHUS;

- O9KCKYPCHH;

- IIPOCKTHBLIC CCCCUMU.

MeTOI[bI, HCII0Jb3yEMbIC HA 3AHATHUAX:

- npakTHuecKue (ynpaxHeHus], 3a7jaun);

- CIIOBECHBIE (pacckas, becena, MHCTPYKTaXK, YTEHUE CIIPAaBOYHOM JINTEPATyphl);

- HarJIsHbIe (JIEMOHCTpaLs MYJIbTUMEIUNHBIX Mpe3eHTalui, pororpadun);

- npoOsieMHbIe (METOJBI MPOOJEMHOrO H3JI0XKEHHS) — oOydJaromuMmcs Jaércsi 4acTh
rOTOBOI'O 3HAHMUS,

- IBPUCTHYCCKUE (YaCTUYHO-TIOMCKOBBIE) — OOYYAIOIIUMCS IPEIOCTABISACTC OOJIbIIas
BO3MOXXHOCTb BBIOOpa BapHaHTOB;

- UCCIIEZIOBATENbCKIE — O0yUaIoIIecss CAMHU OTKPBIBAIOT U UCCIEAYIOT 3HAHUS;

- WJUTIOCTPATUBHO-00b I CHUTEIIBHBIE,

- PENPOyKTUBHBIE;

- KOHKpPETHbIE M  aOCTpakTHbIE, CHHTE€3 M aHalU3, CpaBHEHUE, 000O0IIEeHHUE,
abcTparupoBaHue, Kiaccu(UKaIs, CHUCTEMaTH3alMsi, T. €. METOABl KaK MBICIUTEIbHBIC
ollepalny;

- HHAYKTUBHBIC, ICIYKTUBHBIC.

1.1.1. lenmn u 3amauu peajW3allid OCHOBHOM 0Opa30BaTENbHOM IMPOrpaMMBbI

OCHOBHOTI'0 00IIIer0 00pa30BaHMs

Heab: BoBieYeHHE OOY4YaOUMXCA B IPOEKTHYIO JAEATENbHOCTb, pa3paboTKa Hay4dHO-

HCCIICAOBATCIIbCKUX U HHIKCHCPHBIX ITPOCKTOB.



3anauu.

obyuarowue:.

. npuoOpeTeHne 1 yriayoJieHne 3HaHUH OCHOB MTPOSKTHPOBAHUS U YIIPABICHHS MPOCKTAMH,
. O3HAKOMJIEHHE C METO/IaMu U Npuémamu cOopa 1 aHalm3a HHpOopMaluu;

. o0ydeHHe TPOBENCHUIO HUCCIICIOBAHUHN, MTPE3CHTAMA U MEXIPEAMETHONW TO3UITMOHHON
KOMMYHUKAIWH;

. oOydeHne paboTe Ha CIEeHUATM3UPOBAHHOM 000PYIOBAaHUH U B IMIPOTrPAMMHBIX CpElax;

. 3HAKOMCTBO C  XapA-KOMMETEHIUSMU (T€OMH(POPMALUOHHBIMH), TO3BOJSIOIIUMHU

NPUMCHATHL TCOPECTHYCCKUC 3HAHHA HA NMPAKTUKE B COOTBETCTBHUH C COBPEMCHHBLIM YPOBHCM

Pa3BUTHUA TCXH OJIOTHH.

paseusarowjue:

. (dbopMupoBaHUE HHTEPEca K OCHOBAM M300peTaTeIbCKOM e TeIbHOCTH;

. pa3BUTHE TBOPUECKUX CHOCOOHOCTEH U KPEATUBHOI'O MBIILIJICHHUS;

. npuodpereHue oneita ucnosszoBanus TPU3 npu dopmupoBanun coOCTBEHHBIX UAEH U
peLIEHNI;

. ¢dopMHupoBaHUE TIOHUMAaHHUA NPAMOM W OOpaTHOM CBSI3M MpOEKTa M CPeabl ero

pcam3annu, 3aJI0’KCHUC OCHOB COHHaHBHOﬁ U DKOJIOTHYECKOM OTBCTCTBCHHOCTH,
° Pa3BUTHUEC I'CONPOCTPAHCTBECHHOI'O MBIIIJICHU S

° Pa3BUTHUC CO(l)T'KOMHeTeHI_II/Ifl, HeO6XO,I[I/IMBIX JJIA yCHGHIHOfI pa6OTBI BHC 3aBUCHUMOCTH

OT BBIOpPaHHOM Mpodeccumu.

gocnumameinbHble:.
. (hopMHUPOBAHUE MPOSKTHOTO MHUPOBO33PEHUS M TBOPUYECKOT'0 MBIIIJICHHUS;
. (bopMHUpOBaHHE MHPOBO33PEHUS MO KOMILUIEKCHOW OIEHKE OKPYXKAIOIIEro MUpa,

HaHpaBJIeHHOI\/JI Ha €ro mo3MTUBHOC U3MCHCHUC,

° BOCITMTAaHHE COOCTBEHHOM nNo3uuu MO OTHOHICHUIO K JCATCIbHOCTU W YMCHHC

COITOCTaBIATH €€ C APYyruMu NO3MIUsAMU B KOHCTPYKTUBHOM AHAJIOT €,



° BOCIIMTAHUC KYJIbTYPbI pa60TbI B KOMaHJEC.

1.1.2. [TpuHOUNBI ¥ TOAXOABI K (OPMHPOBAHUIO 0OPA30BATENHFHON MPOrPaMMBbI

OCHOBHOT'0 00111eT0 00pa30oBaHMs
[Tporpamma peanu3syeTcs:

- B HETIPEPHIBHO-00pa30BaTENbHON AESITENLHOCTH, COBMECTHOM 1€ATeIbHOCTH, OCYIIECTBIIsIEMON
B XOJ€ pPEKUMHBIX MOMEHTOB, TJie OOYyYarOUIMiics OCBAaMBAET, 3aKpEIUIsieT U anpoOupyer

MOJTYYCHHBIC YMCHMU,

- B CaMOCTOSITEJIbHOM J€STEIbHOCTH O00ydYaromuxcsi, rae oOydaromuiicss MOXeT BbIOpaTh
JeATeNbHOCTh TI0 MHTEpecaM, B3aUMOJAEHCTBOBAaTH CO CBEPCTHUKAMU Ha paBHOIPABHBIX

MO3ULIHSX, PEIIATh MPOOJEMHBIC CUTYALUH U JIp.;

- BO B3aMOJICHCTBUH C CEMBSIMHA JSTEH.

[Iporpamma MOXeT KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSAMMU:
- HOPMaTHUBHO-TIPABOBOW 0a3bl JOIMIKOJILHOTO 00pa30BaHMS;

- BUJOBOM CTPYKTYPBI TPYIIL;

- 00pa30BaTENBHOrO 3aIIPOCa POAUTENEH.

[Toaxonp! Kk GOPMUPOBAHUIO TPOTPAMMBI:

- JluuHOCTHO-OpUeHTHpOBaHHBIA. OpraHuzanus o0pa30BaTEIBPHOrO Ipolecca ¢ Y4ETOM
[JIAaBHOT'O KpUTEepUs 3(PHEKTUBHOCTH 00YYarOIIErocss — ero JMYHOCTH. MexaHu3M — co3JlaHue
YCIOBUN AJIs1 pa3BUTHUS JMYHOCTU HA OCHOBE M3Y4EHHUs CIOCOOHOCTEH oOyuwaromierocs, €ro

MHTEPECOB, CKIIOHHOCTEMN.

- JHestenpHocTHbI. OpraHuzanus AEATEIbHOCTH B 0OIIEM KOHTEKCTE 00pa30oBaTEIbHOIO

mpoiiecca.

- UHennoctuprii. OpraHu3anus pa3BUTHS W BOCHUTAHHMS HA OCHOBE OOIIEYEIOBEYECKUX

I_[eHHOCTeI\/JI, a TaK)XKC OTUYCCKHUX, HPABCTBCHHLIX U T. .



- KoMIiieTeHTHOCTHBIH. (DOpMI/IPOBaHI/Ie T'OTOBHOCTHU o6yqa}om1/1xc;1 CaMOCTOATCIIBHO

JIECTBOBATh B XOJI€ PEIICHUS aKTyaJbHBIX 3a/1a4.

- CucteMHbIil. MeTOJ0OMOTHYECKOe HAMpPaBlIEHUE, B OCHOBE KOTOPOTO JIEKHUT PAacCMOTPEHUE
00y4JaromIerocss Kak LEeJI0CTHOIO MHOXKECTBA 3JIEMEHTOB W3 OTHOIICHHH M Pa3JIMYHBIX CBS3EH

MCKOAY HUMMU.

- Huanorudeckuii. Opranusanus mporecca ¢ y4€ToM MpUHIUIA TUAJI0ra, CyObeKT-CyOheKTHBIX

OTHOIIIEHUH.

- IIpobnemusbiii. dopMupoBaHME NPOrpaMMbl C MO3UIUN KOMILJIEKCHOTO M MOAYJIBHOIO
npescTaBieHuss €€ CTPYKTYphbl KaK CHCTEMbl MOANPOrpaMM IO 00pa3oBaTeIbHBIM 00JACTAM U

JACTCKUM BHJaM ACATCIBHOCTHU, CHOCO6CTBYIOHII/IM LOCJICBBIM OPUCHTHPAM pPa3BUTHUS.

- Kyneryponornueckuii. Opranuszanus npouecca ¢ y4éToM MOTEHIHala KyJIbTypocooOpa3HOro

COACPIKAHUSA AOLIKOJIBHOI' O 06pa3OBaHI/I$I.

1.2. Ilnanupyemble pe3ynbTaThl OCBOCHHS OOYYAIOIIMMHCS OCHOBHOM 00pa3oBaTeIbHOU
MpOrpaMMbl OCHOBHOTO 0011ero oopazoBaHusi (00s3aT€ILHO MPOBEPUTH pazOHEHHE IO

JMYHOCTHBIM, TPEIMETHBIM U T. II.)
1.2.1. OOmmue HoJOXKEHU

[Iporpamma maér oOydarommMcsi BO3SMOXKHOCTH IOTPY3MTHCS BO BCE MHOrooopasue
IPOCTPAHCTBEHHBIX  (F€OMH()OPMALMOHHBIX)  TeXHOJOrMW.  [IporpamMmma  3HaKOMHUT
O6y‘-IaIOH_II/IXCH C FeOI/IH(l)OpMaI_II/IOHHLIMI/I CUCTCMAaMU U C PA3JIMYHBIMH BUJaMH I'€OJaHHBIX,
MO3BOJIIET MOJIYYUTh 0a30Bbl€ KOMIIETEHLUHU IO cOOpYy JaHHBIX M OCBOUThH IE€PBHUYHBIC
HaBBIKHU pa6OTLI C JaHHBIMH. HOHy‘ICHHbIe KOMIICTCHIIMHY N 3HAaHHA I103BOJIAT OGy‘i&IOH.[HMCH
NPUMEHUTH UX MOYTH B JIOOOM HANpaBICHHH COBPEMEHHOro pbiHKAa. OCBOMB MpOrpaMmy,
oOyyaroniyecsi CMOTYT BbIOpaTh HaubOoliee HWHTEPECHYIO M HHUX TEXHOJOTHYECKYIO

HaIpaBJIEHHOCTh, KOTOPOH OHM OyIIyT 00ydaThbes B paMKax yriiyOJaE€HHOrO MO JIS.



[TporpamMma 3aTparuBaer Takue TeMmbl, Kak: «OCHOBBI pabOThl C IMPOCTPAHCTBEHHBIMU
JAHHBIMUY, «OpueHTupOoBaHue Ha MECTHOCTHUY, «OCHOBBI dororpapumn,
«CamocrosTensHblil  cO0Op AaHHBIX», <«3D-MonmenupoBaHME MECTHOCTU U OOBEKTOB
MecTHOCTHY, «I'eonHdopmannonusie cucremsl (I'MC)», «Busyanuzanus u npencraBieHHe

PE3YILTATOBY.

B ocHoBe pa3paboTaHHOW MpOrpaMMbl JEKUT METOOIUYECKU HHCTpYMEHTapui
¢benepanpHOro ThioTOpa bhicTpoBa AHTOHa IOpheBnua «CeTh HETCKMX TEXHOMApKOB

“KBaHnTopuym”. BBOAHBIN MOJYJIbY.

[IporpaMMa OpUEHTHpOBaHAa Ha JIONOJHUTENbHOE O00pa30BaHUE  OOYYaIOLIUXCS

LIKOJIBHOT'O BO3pacTa 7 Kiacca.

MakcruManbHOE KOJTMYECTBO 00yUYaloImuXCs B rpyIne — 15 denoBexk.

1.2.2. CrpykTypa NJIaHHPYEMBIX Pe3yJIbTATOB

[Inanupyemble pe3yiabTaTbl ONUPAKOTCS HA BEAyIIUE LEJIEBbIE YCTAHOBKH, OTpakarolue
OCHOBHOM, CYHIHOCTHBIM BKJIQJ Ka)XJOH M3ydyaeMOM MpOrpamMmbl B DPA3BUTHE JIMYHOCTH,

00yYarIIMXCs, UX CITIOCOOHOCTEH.
B cTpykType miaHupyeMbIX pe3ylIbTaTOB BBIACISIOTCS CIASIYIOIIHE TPYIIIIBI:

1. JluuHocTHBIE pe3yJbTaTbl OCBOEHHS OCHOBHOH 00pa30BaTENbHON  MPOrpaMMbl

IpeACTaBJICHLL B COOTBETCTBUU C rpynnoﬁ JIMYHOCTHBIX PE3YJIbTATOB.

2. MeranpenMerHble pe3ysbTaThl OCBOCHHMS OCHOBHOH 00pa30BaTEIbHON IPOrpaMMBI

IPEACTABJICHBI B COOTBETCTBUU C MOATPYIIAMU YHUBEPCAIBHBIX y4eOHBIX IEHCTBUM.

3. IlpenMetHble pe3yJbTaThl OCBOCHHS OCHOBHOWM  0Opa30BaTelbHOH  IIPOrpaMMBbI

MIPECTaBJICHBI B COOTBETCTBUU C IPYIIIaMU Pe3yJIbTaTOB y4eOHOr o mpeaMera.



1.2.3. JInuHOCTHBIE PE3YJIbTAThHI
IIpoecpammmusie mpebosanus K yposHIO 0CNUMAHHOCIU (TUYHOCMHbLE Pe3)bIambl).

— ¢(hOpMUPOBAHHOCTh BHYTPEHHEH MO3UIIUU O0YYAIOIIETOCs, SMOIMOHATHHO-TTOJIOKUTETHHOE

OTHOIICHUEC 06y11a101uer0051 K MIKOJIC, OpUCHTAII HAa ITO3HAHUEC HOBOI'O;
— OpUCHTAlIUs HA 06p33€H MOBCACHUA «XOPOUICTO YUCHUKA»,

— c(OopMHPOBAaHHOCTh CAMOOIICHKH, BKJIIOYas OCO3HAHHE CBOMX BO3MOXXHOCTEH B Yy4YEHUH,
CIIOCOOHOCTH a/IeKBaTHO CYAUTh O NPUYMHAX CBOEr0 YCIIEXa/HEyClexa B YYEHHUU; yYMEHHUeE

BHJIETh CBOM JIOCTOMHCTBA U HEAOCTATKH, YBAXKaTh c€0s1 U BEPUTH B yCIIEX;
— chopMHPOBAHHOCTH MOTHUBALIMH K YU€OHOU JeSTEIbHOCTH;

— 3HaHME MOpAJbHBIX HOPM U CGHOPMUPOBAHHOCTh MOPAJIBHO-ITHUUECKUX  CYXKIEHHH,
CIIOCOOHOCTh K PEIIEHHI0 MOpAJbHBIX HPOOJEM HAa OCHOBE KOOPAMHALMHU PA3IUUYHBIX TOUEK
3peHus], ClIOCOOHOCTh K OLIEHKE CBOMX IOCTYIKOB M JIEHCTBUN JAPYTUX JIOJEH ¢ TOUKH 3pEHHUS

COOJIFOICHUSI/HAPYIIICHHUS] MOPAJIbHOM HOPMBI.
IIpoepammmuvie mpebosanus K ypoeHIO pa3eumust:

— C(I)OpMHpOBaHHOCTB MNPOCTPAHCTBCHHOI'O MBIINUJICHHUA, YMCHUC BHJICTH 00BEM B IUIOCKHX

IpeIMeTax;
— yMeHue 00pabaThIBaTh U CUCTEMATH3UPOBATH OOJBIIIOE KOJINYECTBO HH(OPMALINH;

— C(i)OpMI/IpOBaHHOCTI) KPCATHUBHOI'O MbINUICHHUA, IMOHMMAHUC MPUHIOUIIOB CO3JdHHS HOBOI'O

MPOJIYKTa;
— c(OpPMHUPOBAHHOCTh YCUTYUBOCTH, MHOT 033/TAYHOCTH;

- C(bOpMHpOBaHHOCTB CaMOCTOATCIIBHOI'O IMOAX0/J4a K BBIIIOJHCHHUIO pa3JIMYHBIX 3aja4, YMCHUC

paboTaTh B KOMaHJe, yMEHHE MTPABUIIBHO 1€TIETUPOBATh 3aJauH.
1.2.4. MeranpeaMeTHbIE PE3YJIbTAThI
I'eorpadus

BrlIlTyCKHUK Hay4uuTCS:
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. BbIOMpaTh ~ HMCTOYHUKM  reorpaduueckoi  uHpopmauuum  (kapTorpaduueckue,
CTaTUCTUYECKHE, TEKCTOBBIC, BHAEO- U (HOTOM300paKeHHs, KOMIBIOTEpHBbIE 0a3bl JAHHBIX),

AZICKBATHBIC pCIIAC€MbBIM 3aiavdaM,

. OPHEHTHPOBATHCSI B MCTOYHUKAX reorpaduueckoil mHpopmanuu (kaprorpaduyeckue,
CTaTHUCTHYECKHE, TEKCTOBBIC, BHJICO- M (POTOM300PAKEHUS, KOMIBIOTEPHBIC 0a3bl JTaHHBIX):
HaXOIUTh U M3BJIEKATh HEOOXOAMMYIO MH(OpPMAIIHNIO; ONPEAEISITh U CPABHUBATh KaUECTBEHHbIC
U KOJHMYECTBEHHBIC ITOKA3aTeNH, XapaKTepH3yIOlHe reorpaguueckrue OOBEKTHI, MPOIECCH U
SBJICHUSI, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpauueckuM KapTaM pa3HOro COIEpKaHUS U
IpPyTUM  HMCTOYHUKAM;  BBIABJIATH  HEJOCTAIOIIYIO,  B3aHMMOOIOJHAIONIIYI0  W/WJH
IIPOTUBOPEUUBYIO T'eorpauuecKyro HHPOpPMaILHIO, IPEICTABIEHHYIO B OJJHOM WUJIM HECKOJIbKUX

HCTOYHUKAX,

. OpeACTaBIATh B  pa3auuHbIX ¢opmax (B BUOE KapThl, Tabnuubl, Tpaduka,
reorpa(uyeckoro omucaHus) reorpaguueckyro MHGOPMAIUIO, HEOOXONMMYIO AJS pEUICHUS

y4eOHBIX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a]1a4.
BrITyCKHUK MTOTyYUT BO3MOKHOCTh HAYYHUTHCS:
. MOJIENIMPOBATh TeorpauiuecKkue OObEKThI U SBIICHUS,

. MPUBOJUTH TPUMEPHl MPAKTHUYECKOrO HCHOJB30BaHUSA Treorpa@uueckux 3HAaHUN B

Pa3IMYHBIX o0acTax ACATCIIBHOCTH.

MaremaTHnka

CratucTiKa U TEOpUsi BEpOSTHOCTEH

BrinmyckHUK HAydUTCA:

. MIPENICTABIATH JJAHHBIE B BU/I€ TaOJIUII, AHATpaMM;

. YuTaTh HHGOPMAIIUIO, TIPEICTABJICHHYIO B BUIC TAOIHUIIbI, AUATPAMMBI.

B noBceaHeBHOM XU3HU U IPU U3YUEHUU JPYTUX MPEAMETOB BBITYCKHUK CMOKET:

. U3BIICKaTh, HHTEPIPETUPOBATH U MPEOOPA3OBHIBATH HHPOPMAIIHIO, MPEACTABICHHYIO B
TabJIMIIaX ¥ Ha AMarpaMMax, OTpakarollyt0 CBOMCTBA M XapaKTEPUCTUKU PeaIbHBIX MPOLECCOB U

SIBJICHUMN.

11



Harnsnnas reomerpust
I'eomerpuueckue Gurypb
BbInycKHUK HaydHUTCS:

. onepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMH: (pUrypa, TOUKa, OTPE3OK, MpsiMas, JIyd,
JIOMaHasi, yroJl, MHOIrOYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYT OJbHUK, IPSIMOYTOJIBHUK U KBAJparT,
OKPY)KHOCTb U KpYT, MpPSIMOYTOJBHBIN Mapaiienenumnesn, Kyo, map. M3o0paxkaTh u3ydaemble

(GUrypBI OT PYKH U C TIOMOIIBIO JIMHEWKH U IIUPKYJIS.

B noBcenHeBHOM KU3HU U IIPU U3YYCHHUH JPYTUX IIPEIMETOB BBITYCKHUK CMOXKET:

. pelaTh NPaKTUYECKUE 3aJa4K ¢ IPUMEHEHUEM IPOCTEUINX CBOMCTB (Uryp.
W3mepeHnus U BBIYUCICHUS
BbIITyCKHUK Hay4YUTCS:

° BBIIIOJIHATE UBMCPCHUC OJIMH, paCCTOHHHﬁ, BCJIMYUH YIJIOB C IMTOMOIIBIO MHCTPYMCHTOB

JJIA I/I3MepeHI/II71 AJIMH U YTJIOB.

®dusnka
BrIlTyCKHUK Hay4uTCS:

. coOmoaaTe mpaBwia OE30MaCHOCTH W OXpaHbl Tpyda INpH paboTre C ydyeOHBIM |

71a00pPaTOPHBIM 000PYIOBAHUEM

° IIOHUMATh IMPUHIUIIBI JIeCTBUS MallliH, HpI/I60p0B 1 TCXHHUYCCKHUX YCTPOﬁCTB, ycCioBus

HX 0€30MMaCHOr0 UCIHOJIb30BAaHUS B MMOBCEIHEBHOM KHN3HU,

. UCIOJIb30BaTh MPH BBITOJHEHUH Y4E€OHBIX 33Jad HAYyYHO-TIOMYJSPHYIO JIHUTEPATypy O

(1)I/I3I/I‘IGCKI/IX SABJICHUAX, CIIPABOYHBIC MAaTCPpUAJIbI, PCCYPChl MHTCPHCTA.

HNudopmaTrka
BrlTyCKHUK Hay4uTCS:

. pa3nu4aTh BUIBI WH(OpPMALIUK IO crocobaM e€ BOCIPHUATHS YEIOBEKOM H TI0 crioco0am

eé MpeaACTaBJICHUA Ha MaTCPUAJIbHBIX HOCUTCIIAX
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. OPUBOAMUTH TMpPHUMEPbl HH(POPMALMOHHBIX MPOIECCOB (MPOIECCOB, CBA3AHHBIX C

XpaHEeHHEM, ITpeoOpa30BaHUEM U Nepeadyeil JaHHbIX) B dKUBOU IPUPOJAE U TEXHUKE;

. kiaccu punmpoBath cpenctea KT B cCOOTBETCTBHHU € KPYroM BBITIOJIHIEMbBIX 3a/1a4.

Matematudeckue OCHOBBI HH(OPMATUKH
BbINyCKHUK MOTYYUT BO3MOXHOCTB!

. NO3HAKOMUTHCSI € IpUMEpaMud MaTeMAaTUYEeCKHX MOJEJIed U  HCIOJIb30BAHUEM
KOMIIBIOTEPOB IIPU X aHAJIN3E; IIOHATh CXOACTBA U PA3IMYMS MEXKIY MATEMAaTUYECKON MOJIEIIBIO
00BbEKTa M €ro HaTYpHOH MOJENbI0, MEXAY MaTeMaTHUUECKOH MOJENbI0 OOBEKTa/SIBJIEHUS U

CJIIOBCCHBIM OIIMCAHHECM.

Hcnonp3oBaHue IPOrpaMMHBIX CUCTEM U CEPBUCOB
BrllTyCKHUK HayuuTCs:
. KJ1accu GUIMPOBaTh (Gailiibl 10 TUITY U UHBIM ITapaMeTpaM;

. BBITNIOJIHSATh OCHOBHBIE omepanuu c ¢ainaMu (co3naBaTh, COXpaHSIThb, PEIaKTUPOBATH,

yIaJsiTh, ApXUBUPOBATh, «PACIAKOBBIBATHY apXUBHBIC (DaliibI).

BrinyckHuK OBnaseeT (Kak pe3ysbTaT IPUMEHEHHUS IPOrPpaMMHBIX CHCTEM U MHTEPHET -CEPBHUCOB

B JJaHHOM Kypce 1 BO BcEM 00pa30oBaTeIbHOM Ipoliecce):

. HaBbIKaMU PabOTHI C KOMIIBIOTEPOM; 3HAHUSMHU, YMEHUSIMU U HaBBIKAMHU, JOCTATOYHBIMU
Ui paboThI ¢ Pa3IMYHBIMU BUAAMH MPOr'PAMMHBIX CHUCTEM M MHTEPHET-CepBUCOB ((ailioBbie
MEHE/[)KEPbI, TEKCTOBBIE PENAKTOPHI, IEKTPOHHBIE TaOIUIIbI, Opay3ephl, MOUCKOBBIE CHCTEMBI,
CIIOBapH, JIEKTPOHHBIC SHIIUKIIONEANH ); YMEHHUEM OMHCHIBATH pabOTy 3THUX CUCTEM M CEPBHCOB

C UCIIOJIBb30BaHHUCM COOTBCTCTBYI-OH_Ieﬁ TCPMUHOJIOTHUH;

. pasIuYHBIMH (OpMaMU MPEACTABICHUS JAHHBIX (TaOJHMIIBI, TUAarpamMMbl, rpaduKH U T.
1.);
° ITIO3HAKOMUTCA C HpOFpaMMHI)IMI/I CpeZ[CTBaMI/I JJIL pa6OTBI C ay,HI/IOBI/ISyaJ'II)HI)IMI/I

JaHHBIMHU U COOTBETCTBYIOIIIUM MMOHSITUHHBIM arIapaToM.

BBINTyCKHHK MOTYYUT BO3MOXHOCTH (B JAHHOM KYpCe U MHOW Y4eOHOM e TebHOCTH):
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° IIPAKTUKOBATLCA B HCIHOJIb30BAHHHM OCHOBHBIX BHIAOB IIPHKIAJHOI'O IMIPOrpaMMHOI'O

obecrnieueHus (peIaKTOPbl TEKCTOB, SJICKTPOHHBIC TA0IMIIbI, Opay3ephl U 1Ip.);

® IIO3HAKOMHUTLCA C IIPUMECPAMHU HCIOJIb30BAHHA MATCMATHYCCKOIro MOACIHMPOBAHHA B

COBPEMEHHOM MUDE;

. ITO3HAaKOMHUTHCSI C MOCTAHOBKOM BOMNpPOCa O TOM, HAaCKOJbKO JOCTOBEpHA IOIyYEHHAas
uH(popMaIus, TOAKpENJieHa M OHAa JJO0Ka3aTeNbCTBAMHU MOJJIMHHOCTH (TpUMEp: Halndue
AJIEKTPOHHOM MOJIUCH); TO3HAKOMUTHCS C BO3MOXKHBIMU MOAX0AAMH K OLIEHKE JOCTOBEPHOCTH

uHpopMaluu (MpuUMep: CpaBHEHHE JAHHBIX U3 Pa3HBIX HCTOYHHUKOB);
: IIO3HAKOMUTBCSA ¢ MpuMepamu ucnoiib3zoBanus KT B coBpeMeHHOM Mupe;

° IMOJIYUYUTb MPEACTABJICHUA O pO6OTH3HpOBaHHBIX YCTpOﬁCTBaX N WX HCIIOJIb30BAHHMH Ha

MMPOU3BOACTBE U B HAYYHBIX UCCIICIOBAaHHUAX.

Texuomorusa

Pesynbratel, 3asBiCHHBIC OOpa3oBaTeabHOM Tmporpammoi «TexHomorus» 1o OJ0Kam

coaep KaHus

cDOpMI/IpOBaHI/Ie TEXHOJOTUUCCKOM KYJbTYPbI W IPOCKTHO-TCXHOJOTHYCCKOIO MBIIIJIICHUA

00yJaroImXcs

BrlllyCKHUK HayuuTCs:

. CIIeZIOBaTh TEXHOJIOTMH, B TOM YHCJIE B MPOLIECCE M3TOTOBJIECHUS CyOBEKTMBHO HOBOTO
MPOAYKTA;
. OLICHUBATh YyCJIOBUA IPUMEHUMOCTH TEXHOJOIMM, B TOM 4YHUCIE C IO3ULHU

9KOJIOTHYECKOM 3aIMIIEHHOCTH;

. IPOTHO3UPOBATH O W3BECTHOH TEXHOJOTUU BBIXOMABI (XapaKTEpPUCTUKH TMPOIYKTa) B
3aBUCHUMOCTH OT HU3MEHEHHUS BXOJIOB/IapaMeTpOB/pecypcoB, MPOBEPATH MPOTHO3BI OMBITHO-
OKCIIEPUMEHTAILHBIM TyTéM, B TOM YHCIE CaMOCTOSTEIBHO IUIAHHPYS Takoro poja

9KCIEPUMEHTHI;

. B 3aBUCHMOCTH OT CHTYallMd ONTHMHU3HPOBATh 0A30BBIC TEXHOJOTHH (3aTPATHOCTh —
KauecTBO), NPOBOAUTH AaHaJIM3 aJbTEPHATUBHBIX PECYpCOB, COEAMHATH B €AMHBIA IUIAH
HECKOJIbKO TEXHOJIOTM 0e3 WX BHUIOW3MEHEHUS MJIsi TOJYYEHHUS CIIO0XHOCOCTABHOTO

MaTCPUAJIbHOTO WA I/IH(I)OpMaL[I/IOHHOFO IMPOAYKTA,
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° IMPOBOJUTH OCHKY U UCIIBITAHHUC ITOJTYYCHHOI'O ITPOAYKTA,

® IIPOBOJAUTH aHaJIu3 HOTp€6HOCTCI>’I B TEX N HHBbIX MaTCpHaJIbHbIX 701050

MH(OPMAIIMOHHBIX TPOAYKTAX;

. OITUCHIBATh TEXHOJIOTUYECKOE PEIICHHE C MOMOIIBI0 TEKCTa, PHCYHKOB, T'padUvecKoro
N300pakeHNUs;
° AHAJIM3UPOBATH BO3BMOKHBIC TCXHOJIOTHYCCKHUC PCUICHUSA, OIIPCACIATh UX JJOCTOMHCTBA U

HECIOCTAaTKN B KOHTCKCTC 3aHaHHOﬁ CUTyalluu,

. MPOBOJUTh W AHAJIM3MPOBATH PAa3pabOTKy W/WMIM peaM3alfi0 MPUKIATHBIX MPOEKTOB,
IIPEAIOIaraIluX:
: OIIpe/Ie/IeHNE XApPAKTEPUCTUK U Pa3pabOTKy MaTepHaIbHOIO MPOJYKTa, BKIIOYAs €ro

MOJENMpOBaHHE B MHGPOPMAIIMOHHOW cpeAe (KOHCTPYKTOpE), BCTpauBaHHE CO3AAHHOTO

MH(OPMAITMOHHOTO MPOAYKTA B 33JJaHHYIO 000JIOUKY,

. W3rOTOBJICHHE HWH(POPMAIMOHHOTO MPOJYKTa IO 3aJaHHOMY AJITOPUTMY B 3aJIaHHOM
000JI0UKE;
. OPOBOJUTh MW AaHAIM3MPOBATh pa3pabdOTKy W/WIM pealnu3alHMio TEXHOJOTHYSCKUX

IIPOCKTOB, IMpCAIToJararonumx:

— ONTUMM3AIMIO  33aJIaHHOTO  crocoba  (TEXHOJIOTMH)  TOJNydeHHs]  TPeOyromerocs

MaTepUaNbHOI0 MPOAYKTa (TOCie ero NpUMeHEeHUs B COOCTBEHHOW MPaKTHKE),

- pa3paboTKy (KOMOMHHMpPOBaHUE, U3MEHEHHE IapaMeTpoB M TpeOOBaHMI K pecypcam)

TCXHOJIOTUU NOJYUYCHUSA MATCPUATIBHOI'O U I/IH(l)OpMaI_II/IOHHOFO npoaykra € 3aJaHHbBIMU

CBOMCTBaMH;
. NPOBOJIUThL W aAHAJIM3UPOBATh  pa3pabOTKy  W/WIM  peaju3alui0  IPOEKTOB,
MpeAnoyaralonmx:

- IUIaHUpOoBaHUE (pa3paboTKy) MaTepHalbHOIO IPOJYKTa B COOTBETCTBUU C 3ajayei

COOCTBEHHOM AESITENbHOCTH (BKJIHOYasi MOJEIMPOBAHUE U pa3pabOTKy TOKYMEHTALUHN),

- IJIaHupoBaHue (pa3paboTKy) MaTepuajbHOro IMPOJYKTa HAa OCHOBE CAMOCTOSATEIbHO

MPOBEAEHHBIX UCCIIETOBAHUM MOTPEOUTEIILCKUX HHTEPECOB.

BLIHyCKHI/IK MOJIYYUT BO3BMOXXHOCTb HAYUYUTBHCS:
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. BBUIBIATE H  (popMmynupoBaTh MpoOieMy, TpeOYIONIYI0 TEXHOJIOTHYECKOro

pelieHus;

U MOIU(PHUIIMPOBATH UMeEIOIIHEeCs TIPOAYKTHI B COOTBETCTBHUH c
CUTYaIlMeli/3aKa30M/IOTPEOHOCThIO/3a0aueld  EATETbHOCTA ©W B COOTBETCTBUU C  HX

XapaKTepUCTUKAMU pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOW TEXHOJIOTHH;

® TCXHOJIOIM3UpPOBATh CBOM OIIBIT, MPCACTABJIATH Ha OCHOBEC PCTPOCICKTHUBHOI'O
aHaJlu3a " YHHq)HKaHHH ACATCIBHOCTU OMUCAHWUC B BUJAC MHCTPYKIUU HJIA TEXHOJOTMIECKOM

KapThl.

1.2.5. IlpenmeTHBIE PE3yIbTATHI
IIpoepammmusie mpe608anus K 3HAHUAM (pe3ybmamsl MmeopemuiecKol N002OMoBKU,):

. npaBuiia Oe30macHOW pabOThI C FJIEKTPOHHO-BBIYMCIUTEILHBIMU MallMHAMU U

cpenctBamu Jijisi cOopa MpOCTPAaHCTBEHHBIX JAHHBIX;

. OCHOBHBI€ BU/JIbI POCTPAHCTBEHHBIX JAHHBIX;
. COCTaBHBIC YaCTH COBPEMEHHBIX T'€OMH ()OPMAIMOHHBIX CEPBUCOB;
. npodeccruoHanbHOe MPOrpaMMHOE o0ecrieueHne TS 00paboTku

MINPOCTPAHCTBCHHBIX JTAHHBIX;

. OCHOBBI U TIPUHIIHITBI a9POCHEMKH;

. OCHOBBI W TPUHIUIBI pabOThl TJIO0AIBHBIX HABUTAIMOHHBIX CITYTHHKOBBIX
cuctem (I'HCC);

. NPEACTABJICHUE W BU3yaIM3alHus  NPOCTPAHCTBEHHBIX  JaHHBIX  JUIS

HenpogecCcHOHAIbHBIX M10JIb30BaTENeH;

. npuHIUIbl 3D-MonenupoBaHus;
. YCTPOHCTBO COBPEMEHHBIX KApPTOrparuecKiX CEPBUCOB;
. NpeICTaBICHUEe W BHU3yallU3alMsl  NPOCTPAHCTBEHHBIX  JAHHBIX IS

HGHPO(i)eCCI/IOHaJ'IBHI)IX I10J1B3 OBaTeﬂeﬁ;
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. nemuGprupoBaHue KOCMUYECKUX U300paKeHUl;

. OCHOBBI KapTorpaguu.

Ilpoepammmusie mpebosanus K YMeHUIM U HABLIKAM (pe3yabmamvl NPAKMUYECKOU

Nn0020MOBKU):

® CaMOCTOATCJIIbHO pPCIIATH ITOCTABJICHHYIO 3aJa4y, aHaJIU3Upysa U HO}IGI/IpaSI

MaTepHaJbl U CPEACTBA ISl €€ pEICHUs;

. CO37aBaTh M PACCUUTHIBATHh MOJETHBIA IUIAH 11 OECHUIIOTHOTO JIETATEIHHOTO
anmapara;
. o0pabaTeiBaTh  a’3pOChEMKY M MOJy4aTh TOYHBIE OPTOQOTONJIAHBI U

ABTOMAaTU3NPOBAHHBIC TpéXMeprIe MOACIN MCCTHOCTH,

. MozaenupoBath 3D-00bEKTHI;

. 3alUIIATh COOCTBEHHBIE MTPOEKTHI;

. BBIMOJHATD OLIU(PPOBKY;

. BBIIIOJIHAThH MPOCTPAHCTBEHHBIN aHAJIN3;

. CO37aBaTh KapThl;

. cOo3J1aBaTh MPOCTEHIINE TeorpaguuecKre KapThl pa3IUYHOI0 COAePKAHNUS;

. MOZEMPOBATh TeorpapuuecKie 0ObEKTHI U SIBIICHHS;

. IPUBOAMUTH IPUMEPHI IPAKTUUECKOT0 UCIOJIb30BaHUS TeorpaduuecKux 3HaHUN B

PA3IMIHBbIX o0acTax ACATCIIBHOCTH.

1.3. Cucrema OLEHKHM JOCTHKEHMS IUIAHUPYEMBIX PE3YJbTATOB OCBOCHUS OCHOBHOM

00pa30BaTEIbLHON MPOrPaMMBbl OCHOBHOTO 00IIIEro 0Opa3oBaHus
Buasl koHTpOJISA:
- IPOMEXKYTOYHBIN KOHTPOJIb, IPOBOJUMBINM BO BPEMsI 3aHATUH;
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- UTOTOBBI KOHTPOJIb, TPOBOAMMBI IOCIE 3aBEpIIEHHS BCei yueOHOW MPOrpaMMBl.

@DopMBI TPOBEPKH PE3YIbTATOB:

- HaOJIr0IeHU e 32 00yJYaIOIUMUCS B IpoIiecce padoThi,

- UTPBI;

- UHAVMBUAYAJIbHBIC U KOJUICKTUBHBIC TBOPUYCCKUC pa6OTI>I;

- 6ecenbl ¢ 00y4arOMUMUCS U UX POAUTEISIMHU.

(DOpMI)I IIOABECACHUSA UTOI'OB:

- BBITIIOJIHCHHUC ITPAKTHUYICCKUX pa60T;

- TECTBHI,

- QHKETHI;

- 3aluTa MpoeCKTa.

Hrorosasi arrecranus OOyYarOomMXCs TPOBOAMTCS IO PE3yJIbTaTaM IOATOTOBKH M 3allUThI

MPOEKTA.

ZLH}I O CHHUBAHHUA ACATCIBHOCTHU OGy‘-I&IOH.[HXCSI HCIIOJIB3YIOTCd HWHCTPYMCHTBI

B3aNMMOOIICHKH.

caMoO-

u

2.2. IlpumepHbie TpOrpaMMbl Y4eOHBIX mpeaMeToB, Kypcos (YTII, rae kak mpumep mponucaHo

«Keiic 1 — 10 ugacoBy», mocie KpaTKoe OMHCaHWEe, YTO 3TO 3a Keic, ONMMcaHue MoYacoBOE

BBIHOCHM Y€ B CaM Keiic).

[TpumepHOe yueOHO-TeMaTHYeCKOe MIAHUPOBAHHUE:

MUD»).

Ne | Pazzmen mporpaMMbl yaeOHOTO Kypca Konunuectso
n/m 4acoB
1 3nakomcTBO. TexHuka OezomacHocTH. BBogHoe 3anstue («Messis | 2
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Beenenne B reoundopmanmonusle — texHomoruu. Keiic  1:
«CoBpemeHHbIe KapThl, 1M Kak onucares 3emiro?».

Keiic 3HakoMHUT 00ydaromuxcsi ¢ pa3HOBUAHOCTSMM JaHHBIX. Pemas
3ajjauy Kelica, 0Oydarouyecs IPOXOoAsAT CIEeAYOINE TEMATUKN: KapThl
U OCHOBbl HUX (OpPMUPOBAHHUS; H3yYEHHE YCIOBHBIX 3HAKOB U
IPUHLIUIIOB UX OTOOpa)K€HUS Ha KapTe; CHCTEMbl KOOpPAWHAT U
MPOEKIUN KapT, WX OCHOBHBIE XapaKTEPUCTUKU U BO3MOXKHOCTH
IpUMEHEHUs; MacmTad U JAp. BCIOMOraTejbHbIE HHCTPYMEHTHI
dbopMUpOBaHUs KapThl.

Keiic 2: «I'nobanpHoe nosunmonupoanue “Haiigu ceOs Ha 3eMHOM
mape”».

HecMoTpss Ha TO, 4TO HABHTaTOPbl W CHOPTHBHBIE TPEKEPHI CTAJN
HEOTHEMJIEMOH YacThIO HAIIeH >KM3HM, MajoO KTO 3HAET HMPUHIUIT HX
pabotsl. [Ipolins keiic, odyuarommuecs ysHatoT npo ['NIOHACC/GPS
— [OpUHOUOBL  pabOThl, HCTOPHIO, COBPEMEHHBIE  CHUCTEMBI,
npuMmeHenue. [lpumenenue sorrepoB. Busyanmmszanuss TEKCTOBBIX
JTaHHbIX Ha KapTe. Co3aHue KapThl HUHTEHCUBHOCTH.

dortorpadun v MaHOPAMBI.

Paznen, TOCBAMIEHHBIM  UCTOPUM W OPUHLUIIAM  CO3JIaHUS
dororpadun. OOygarompiecs MO3HAKOMSTCS C TEXHUKOW CO3TaHUS
dororpaduu, TO3HAKOMATCS C BO3MOXHOCTSIMH  IPUMEHEHHS
¢dororpaduu Kak cpeacTBa Co3/1aHus 4Ero-Inoo.

OcHoBbl a’podoTrochémiu. [IpuMeHeHre O0eCTUIOTHBIX aBHAIITMOHHBIX
cucteM B aspodotocrémke. Kelic 3.1: «Jlns yero Ha camom nemne
HY>KeH 0eCHUIOTHBIN JIeTaTeIbHbBIN anmapaT?».

OOBEMHBIN KEHC, KOTOPBIN MO3BOJIUT 00YYAIOMIUMCS OCBOUTH TOJTHYO
TEXHOJIOTUYECKYI0  LENOYKY, HCIOJIb3YEMYID  KOMMEPUYECKHMMH
KOMIIaHUSIMH. YCTPONCTBO W NpUHIHUIBI (pyHKIHOHUpoBaHus BITJIA,
OCHOBBI (POTO- M BHICOCHEMKH U MPHUHIIMIIOB Nepeaay nHGopManuu
¢ BITJIA, o6paboTtka nanubix ¢ BITJIA.

27

Keiic 3.2: «M3MeHeHue cpenbl BOKPYT MIKOJIBI».

[Iponomkenue keiica 3.1. OOywarommecs, uMes B CBOEM
pacnopsiKEHUH BJIEKTPOHHYI0 3D-MoJens MIKOJbl, MNPOJ0HKAIOT
BHOCUTh M3MEHEHHUS B MPOIAYKT C IEJbI0 OJaroycTpoiicTBa paioHa.
OOyuarommuecsi TpOAOJIKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJIeTMPOBaHUs, 3aBepiasi MPOeKT.

10

HOZ[FOTOBKa 3alIUTHI IIPOCKTA.
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8 3ammra mpoeKTOB. 2

9 3akmounTenbHoe 3aHsaTHe. [lonBenenne uToro padoThI. 2

2.2.1. O01me oN0KEeHUA

IIporpamma «['eonH(pOpMalMOHHBIE  TEXHOJIOTHWY, SABJIAACH HE00XOJUMBIM
KOMIIOHEHTOM 00IIero oOpa3oBaHHs BceX OOy4aromMXCs, MPEAOCTAaBISIET UM BO3MOXKHOCTh
IPUMEHSTh Ha MPAaKTUKE 3HAHUS OCHOB Hayk. [Iporpamma siBisiercst pakTHUECKH €ANHCTBEHHBIM
IIKOJIBHBIM  Y4€OHBIM KYpCOM, OTpaXaloIMM B CBOEM COICPXKAHUU OOIIME TPUHIIUIIBI
npeoOpasyroniel JeaTeNbHOCTH YeJOBEeKa M BCE acleKThl MaTepUalbHOW KyJIbTyphl. Kypc
HarpasJeH Ha OBJIAJCHUE OOyJYarOIMMHUCS HaBbIKAMH KOHKPETHOM MpeaMeTHO -ITpeolpasyrolnei
ACATCIBbHOCTH, CO3JaHUEC HOBBIX HCHHOCTeﬁ, 4TO, HCCOMHCHHO, COOTBCTCTBYCT HOTpe6HOCT51M
pa3Butus obmectBa. B pamkax «TexHomorum» npoucxoauT 3HaKOMCTBO C MUPOM Ipodeccuil u
OpHeHTalus O0yJaroumxcs Ha pabdoTy B pa3iMyHBIX cdepax OOIECTBEHHOrO IMPOU3BOACTBA.
Tem camplM oOOecrieunBaeTcsi MPEEMCTBEHHOCTh IIepexoja OO0ydaloImuxcs OT OOIero K

npoeccHoHaTbHOMY 00Pa30BaHHIO M TPYAOBOM NEATETLHOCTH.

[Tporpamma mpenmera «TexHonorus» obOecrieunBaeT (HOPMHPOBAHUE y OOYHUAIOLIHXCS
TEXHOJIOTHYECKOr0 MBINUICHHA. CXeMa TEXHOJIOTHUECKOr0 MBIIIIICHUS (HOTpe6HOCTB — LI CJIb —
CIIoco0 — pe3yJbTaT) MO3BOJISIET HAauOOJIee OPraHMYHO peIIaTh 33Ja4d YCTAaHOBJICHHS CBSI3EH
MEXJy 00pa30BaTEIbHBIM U KMU3HEHHBIM IIPOCTPAHCTBOM, 00Pa30BATEIbHBIMU pE3yJbTaTaMH,
NOJYYCHHBIMU TIPU M3YYCHUHM DA3JIMYHBIX IPEIMETHBIX O0JacTeil, a Takke COOCTBEHHBIMU
o0Opa3oBaTeIbHBIMH peE3yJibTATaMU (3HAHHUSMH, YMCHHSMH, YHUBEPCAJBbHBIMH Y4eOHBIMU
JNEHUCTBUSAMU W T. JI.) W JKU3HEHHBIMH 3amadamu. Kpome TOro, cxema TEXHOJIOIHYECKOTO
MBIIICHUS TO3BOJIIET BBOAWTH B OOPAa30BaTENbHBIM TPOIECC CUTYAllHMH, AIOIIUE OIBIT
MPUHATHS TIParMaTHYHBIX PEHICHUH Ha OCHOBE COOCTBEHHBIX 00pa30BaTENIbHBIX pPE3YJIbTaTOB,
Ha4yuHasg OT PCHICHUA OBITOBBIX BOIIPOCOB M 3adaKaH4YMWBasA PpPCIICHHCM O HaIlpaBJIICHUAX
MIPOAOKEHUsT 00pa30BaHMsl, TOCTPOCHUEM KapbepHBIX M KU3HEHHBIX IUIAaHOB. TakuMm o0pa3om,
nporpamma  «['eomHpopmaTika» To3BONSET copMHpOBaTH Yy  OOYUYAKOIIMXCS pecypc
MPAKTHYECKUX yYMEHHUW W OIbITa, HEOOXOMHMMBIX /I pa3yMHON OpraHu3alnuud cOOCTBEHHOM
KHU3HU,; CO3,Z[aéT ycioBusa M4 pa3BUTUA HWHHUOUATUBHOCTH, I/I306p€TaTCHLHOCTI/I, THOKOCTH

MBIILIECHUS.
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VY4eOHO-BOCIHUTATENbHBI TMpollecC HampaBlieH Ha (HOPMUpPOBAHHE U  pa3BUTHE
Pa3IUYHBIX CTOPOH O0YUYaIOIINXCs, CBSI3aHHBIX C pealin3alneil Kak X COOCTBEHHBIX MHTEPECOB,
TaK U MHTEPECOB OKpykaromero mupa. [Ipm 3ToM ruOKocTh mporpammbl MO3BOJIIET BOBJIECYb
00yyaroumxcs ¢ pa3JIu4yHbIMU CHOCOOHOCTSIMH. boJibliol 00BEM MPOEKTHBIX pabOT MO3BOJISET
y4eCcTb MHTEPEChl U OCOOCHHOCTU JIMYHOCTU KaKJOro O0ydaroIierocs. 3aHsATUs OCHOBaHBI Ha
JTUYHOCTHO-OPHUEHTHPOBAHHBIX TEXHOJIOTUAX OOYYECHHS, a TaKkKe CHCTEMHO-IIEATEIHbHOCTHOM

MeTOojie 00yJIEHUSI.

HaHHafI ImporpaMma Impeamnojaract BapHaTI/IBHBIﬁ Ioaxo04, TaKk KaKk B 3aBHCHMMOCTH OT
O6yanOHICFOCH MO3BOJECT YBCIIMUNUTD UJIM YMCHBIINTH 00BEM TOH MM MHOM TEMBI, B TOM 4YHCJIC

" CJIO)KHOCTD, a TAKIKE MOPAAOK ITPOBEACHU A 3aHATHH.

2.2.2. OcHOBHOE cofiepKaHue y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus

Ha mnporspkeHuu Kypca NporpaMmbl 0OyYaromuecsi IMO3HAKOMSTCS C Pa3JIM4HBIMH
reonH()OPMAIIMOHHBIMH CHCTEMaMH, Y3HAIOT, B KAKUX 00JIaCTAX MPUMEHsIEeTCsl FTeonHpOopMaTuKa,
KaKhe 3aJadqd MOXKET pellaTh, a TaKKe CMOTYT CaMH TNPHMEHSTh €€ B CBOCH IOBCEIHEBHOU
xu3Hu. OOyuarommecss 6a30BO YCBOST MPUHLUI MO3UIMOHUpoBaHUA ¢ momomisio [THCC.
VY3HaroT, Kak MOXXHO OpPraHMU30BaTh COOp CIYTHUKOBBIX JNAHHBIX, KaK OHHM HpPEICTaBIAIOTCA B
TEKCTOBOM BH/JI€ M KaK MX MOXKHO BU3YyaJIM3UpOBaTh. B paMKkax mporpaMMsl BEIOEPYT IIPOEKTHOE
HanpaBJeHUE, HAy4yaTcs CTaBHTh 3aJa4yH, UCCIIEAO0BATh MPOOJIEMATUKY, TUIAHHPOBATH BEIICHUE

IMPOCKTA U I'PAMOTHO pacupCaACIATbL POJIM BHYTPU KOMAHABI.

OOyyaromuecss CMOTYT TIIO3HAKOMHUTBCS C HCTOPHEH TIPUMEHEHHUS OECHUIOTHBIX
JIeTaTeJIbHBIX allapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIIOTHUKAX, CMOTYT PEIIUTh Pa3IUuIHbIC
3a/1a4d C UX TIOMOIIBIO. Y3HAIOT TaK)Ke U 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX O0ECIUIOTHBIX
cucteM. OOyuaromuecs y3HAIOT, KaK CO37aéTcs MOJETHOE 3aJaHue s OecrmuioTHHKOB. Kak
MPOU3BOAMUTCS 3allyCK W JajbHelas cbéMka ¢ momoinipio BAC. A Taxke mojydaT Takue

pe3yJibTaThl ChEMKH, KaK OpTO(OTOIIIaH U TPEXMEPHBIE MOJIEIH.

OOyuarommecst  yriayOsTcs B TEXHOJOTHIO  O0pabOTKM  TEOJaHHBIX  IYTEM
aBTOMATU3MPOBAHHOTO MOJEIMPOBAHUS OOBEKTOB MECTHOCTH. (CaMOCTOATETBHO CMOTYT

BBIMIOJIHUTH ChEMKY MECTHOCTH 1O MoJAETHOMY 3aanuto. Co3naayt 3D-monenu.
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OOyuaromuecs: 03HaKOMSTCS C Pa3IYHbIMU YCTPOUCTBAMH MPOTOTUIIMPOBAHUS. Y3HAIOT
o0lye NpUHIMIBL paboThl yCTPOICTB, chepbl MX HPUMEHEHHUS U NPOJYKTHI JEATEIbHOCTH
JNaHHBIX ycTpoiicTB. OOyuaromuecss Hay4yaTcsl TOTOBUTh 3D-Monenu I medaTtd ¢ MOMOIIBIO
JKCIOpTa JaHHBIX. JOMOJHAT MoJenu Mo JaHHBIM a’pOo(POTOCHEMKHU C IMOMOLIbIO PYYHOIO

MozaenupoBaHus. [IpUMeHSAT ycTpoicTBa U1 MPOTOTUIIMPOBAHUS JJIsI [I€YaTH 3a1aHMUS.

OOGyuaromuecs U3y4aT OCHOBBI B OAroToBke npe3entauuu. Co3nanyt e€. IloaroroBsitcs

K OpCACTABJICHUIO PCATIU30BAHHOTO ITPOTOTHUIIA. HpeI[CTaBHT €ro, 3amuumas mMpocKT.

3.1. [IpumepHbIii yueOHBIN TIaH OCHOBHOTO 0011Iero 00pa3oBaHuUs

3.1.1. [IpumepHbIi KaJleHaapHbIid yueOHbIH rpaduk Ha 2019/2020 yueOHbIN TOT

Ilepnon 00yyenuss — ceHTAOpb-Mail.
KosnuyecTBo yueOHbIX Heteab — 34,
KouanuecrBo yacos — 68.

Pe:xxuM npoBegeHus 3aHATHIL: 2 pa3a B HEJEMIO.

HpaS,Z[HI/I‘-IHbIe U BBIXOJHBIC IHHU (HO MNPpOU3BOACTBCHHOMY KaJCHAAPIO IIPpU HIGCTHI[HGBHOﬁ

paboueii Henene):

KanukynspHslii nepuo:

No | Mecsing ®opma Kou- Tema 3ansaTUSA ®dopMa KOHTPOJIS
n/m 3aHATUS | BO

4acoB

13 Baok 1
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CeHTs10pb

JITIP

3HaKOMCTBO. Texnuka
0e30macHOCTH. Bonnoe
3anstue (Mensis mup+t).

becena

CenTts0pb

JUTIP

HeoOxomumocts  KapTel B
coBpemeHHOM Mupe. Cdepsl
NPUMEHCHHUS, TEPCICKTUBBI
UCIIOJIb30BaHUS KapT.

becena

CenTts6pb

JUITP

BekTopHble  JmaHHBIE — Ha
Kaprax. 3HaKOMCTBO C BeO-
I'MC. Ilger xak atpuOyT
KapThL 3HaKOMCTBO c
KaprorpaguyecKuMy OHJIANH-
CEpBHCAMHU.

becena

CeHTs10pb

JUTIP

Cser u nBer. Ponb 1Bera Ha
kapre. Kak 3actaButh 1BET
paboTtath Ha cebs?

becena

OxkTs0pb

JUTIP

Co3manue ¥ MyOJHMKaIUs
COOCTBEHHOMU KapThl.

JlemoHCcTpanus
pelleHus Keica

OxTs0pb

JUTIP

Cucremsl 17100aJIBHOTO
MO3ULIUOHUPOBAHUSI.

becena

OxkTs0pb

JUTIP

HpI/IMeH CHUC CIIYTHUKOB JJIA
IMO3MIMOHHUPOBAHMUA.

JemoHcTpanus
pelieHus Keica

16

Biok 2
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8 OxkTa0pb JUTIP Hcropus dotorpaduu. | becena
@ororpadgust Kak  crnocod
U3yUYCHHS OKpY’KaroIlero
MUpa.

9 Hos6pb JI/TIP XapakTepuCTUKU becena
¢dotoanmapartoB. Ilomyuenue
KauyeCTBEHHOI 0 ()OTOCHUMKA.

10 | Hosi6pw JUTIP Coznanue chepuueckux | becema
naHopam. OcHoBHBIE
HOHATHS. HeoOxomnmoe
o0opyaoBaHueE. Texnuka
CbEMKHU cepruyeckux
[a”Hopam pa3IM4HON
arnmapaTypou.

11 | Hosi6pw JITIP Coznanue chepuueckux | TectupoBanue
[IaHOpaM. CumBka
nojydyeHHsIX  (oTorpaduii.
Koppexmus u peryib
aHopam.

12 | JlekaOpb JI/TIP doTorpaMMeTpus u ee | becena
BIMSIHAE Ha COBPEMEHHBIH
MHUDP.

13 | JlexaOpw JITIP Cuenapuu cheMKku 00BEKTOB | becena

IS MOCJIETYIOIETrO
MOCTPOCHHS HX B
TPEXMEPHOM BHJIC.
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14

Jlexabpb

JITIP

[Mpunnun MOCTPOCHHS
TPEXMEPHOTO U300 paKeHUs
Ha KommbloTepe. PabGora B
¢dotorpammerpuueckom [10 -
Agisoft  Metashape  wm
aHAJIOTUYHOM. O6paboTtka

OTCHATOI'O MaTepHaa.

becena

16

Biaok 3

15

JHexabpb

JUTIP

becimitotHuk B
reouHpopMaTHKE.
YCTpOHCTBO M INPHUMEHEHHE
JpOHA.

Becena

16

SnBapp

JUIIP

Texaudyeckue  0COOEHHOCTH
BIUIA.

Bbecena

17

SHBaphb-
deBpaib

JUTIP

[Munotupoanue BITJIA.

TectTupoBanue

18

deBpaiib

JUTIP

Hcnons3oBanue
OECHWJIOTHUKA [UIA CBHEMKHU
MECTHOCTH.

JlemoHCTpanus
peuieHus Kenca

23

Biaoxk 4

19

Mapt

JUIIP

Bo3nukaromue po0JIeMBI
npu co3zganun 3D-Moznenei.
Criocobbsl  penakTHUpOBaHUS
TPEXMEPHBIX MOJIEIIEH.

Bbecena
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20 | Mapt JUTIP TexHonoruu Becena
MPOTOTUITUPOBAHUS.
VYerpoiicTBa 11l BOCCO31aHUS
TPEXMEPHBIX MOJIEJIEN.
PaGoTa ¢ 3D-nipuHTEpOM.
21 | Mapt JUTIP Oduznueckne M xuMuueckue | TectTupoBaHue
CBOMCTBA ILIacTUKa it 3D-
IIpUHTEpA. ITeuats
TPEXMEPHON MOJIEIH IIKOJIBIL.
22 | Mapt JUTIP Pa6ora B IO ansa pyunoro | becema
TPEXMEPHOTO
mojenupoBanus — ScetchUP
VI QaHAJIOTUYHOM.
23 | Anpenb JUTIP DKCNOpTUPOBaHUE becena
TpEeXMEPHBIX daiinos.
[IpoexTupoBanue
COOCTBEHHOM CIICHBI.
24 | Anpenb JUTIP Ileuate Mopmenmu Ha 3D- | becena
MIPUHTEPE. Odopmrnenue
TPEXMEPHOM  BEMIECTBEHHOMN
MO/JIEIIH.
25 | Maii 1P [TonroroBka 3aIUTHI
IIPOEKTA.
26 | Maii 1P 3ammra MpoeKTOB. JlemoHcTpanus
peleHus KelcoB
27 | Mai JI/TIP 3aKIIOYUTEIbHOE  3aHSTHE.

[TonBenenne UTOroB padoOTHI.
[Tnaner mo nopaboTke.
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3.2. Cuctema ycia0BUi peann3aliii OCHOBHOM 00111e00pa30BaTeIbHON IPOrpaMMBbl

3.2.1. Omnucanue KaapoBbIX YCIOBHM pealu3allid OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl

OCHOBHOT'0 00111€T0 00pa3oBaHus (O CaHNE KOMIIETEHIIMN HACTaBHHIKA)

HacraBuuk nporpammsl «I'eonHdopmatrka» paboTaeT Ha CTBIKE CAMBIX aKTYyaJIbHBIX 3HAHUH IO
HaIPaBJICHUIO T'€ONPOCTPAHCTBEHHBIX TEXHOJIOTHH, @ TAKXKE I'EHEPUPYET HOBBIE IOAXOAbI U
pelleHus, BOIUIOIAs UX B peajbHble MPOEKThl. HacTaBHUK SABISIETCS TPaMOTHBIM CIIELIMAIMCTOM
B 00J1aCTH IeOMH(OPMALIMOHHBIX CUCTEM, CIEIUT 32 HOBOCTSIMU CBOEW OTpaciH, U3y4yaeT HOBBIE
texHosoruu. O6nagaeT HaBbIKaMU [IPOEKTHOM JESITEIbHOCTH, BHEAPSIS €€ NPUHILIMIIBI B IIPOLIECC

o0OydcHHMS.

HacraBHuk B paBHOﬁ CTCIICHU O6Ha,Z[aGT KaKk CHUCTCMHOCTBIO MBIIUJICHHUSA, TaK H JYXOM
TBOPUYCCTBA, MO6I/IJ’IeH, YMECT pa6OTaTB B KOMaHIC, KPUTHYCCKH MBICINTb, aHAJIU3UPOBAThL U
0606HIaTI) OIIBIT, TCHEPUPOBATHE HOBOC, YMCCT CTaBUTH 3aJa4d U pCIIaTh UX, a TAKXKEC pa60TaTI) B
YCIOBUAX HCOHpCI[CJIéHHOCTI/I U B paMKax HpOCKTHOfI napaanrMabl. ITomumo 9TOro, HaCTaBHHK

o0J1ajaeT rmegarorniyecKoi Xapu3mMonu.
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4. Conep:kaHue Kypca
OcHoBHBIE pa3jesbl IPOrpaMMbl y4e0HOI0 Kypca
1) BBejeHne B OCHOBBI TeOMH(OPMAIMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX JAHHBIX.

OOyuaromuecss TMO3HAKOMSTCS C pPa3MYHBIMH  COBPEMEHHBIMH T€OMH(POPMAIIMOHHBIMU
CHUCTEMaMH. Y3HAIOT, B KaKUX 00JIaCTAX MPUMEHSETCS TeonH(OpMaTHKa, KaKUE 3aa9d MOXKET

peIaTh, a TAKIKE KaK O6y‘IaI-OHII/I€C$I MOI'yT CaMU IIPUMCHSATDH eé B cBOCH HOBCC}IHGBHOﬁ JKHU3HU.
2) ¥Ypok paéotsl ¢ TJTOHACC.

OO6yuatomuecst 6a30BO yCBOST MPUHIMN no3uinoHupoBanus ¢ nomouipto 'HCC. Y3naroT, kak
MOXXHO OpPTaHH30BaTh COOpP CIIyTHUKOBBIX JIAHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM BHJIE

¥ KaK UX MOYKHO BU3YaJIMU3UPOBATh.
3) BbIOOp NPOEKTHOIr0 HANIPABJICHHUSI U paclpe/eeHue poJaeii.

BLI60p IMIPOCKTHOI'O HAIIpaBJICHUA. IlocTtanoBka 3amauu. HMcciaemoBaHue HpO6HeMaTI/IKI/I.

[InanupoBanue npoekra. Pacripenenenue poien.
4) YcTpolcTBO M NPpUMEeHEeHHe 0eCIMI0THHKOB.

OObyuaromuecs nmo3HakoMmstes ¢ ucropueit npumenenust bBAC. Y3naooT o coBpeMmeHnHbix BAC,
Kakyde 3aJayd MOXXHO pellaTh C KX I[OMOIIbI0. Y3HAIOT TakXe OCHOBHOE YCTPOWCTBO

coBpeMmeHHbIX bAC.
5) OcHOBBI CHEMKH ¢ 0€CITUIOTHUKOB.

Obyuaromuecs y3HaroT, kak coznaércs nonéraoe 3aganue s BAC. Kak mpon3BoauTcs 3amyck
U fanbHelas cbéMka ¢ nomouiplo bAC. A Takxke Kakue pe3ysbTaThl MOXKHO MOJYYUTh U KaK

3TO caenarth (MojayyeHue opToOToIIaHa U TPEXMEPHON MOIEIN ).
6) Yruy6aénHoe H3yueHHe TEXHOJIOTHIl 00PadOTKH reoIaHHbBIX.
ABTOMAaTH3UPOBAHHOE MOJEIHPOBAaHUE 0OBEKTOB MECTHOCTH ¢ nmomoiisio Agisoft PhotoScan.
7) C6op reogaHHbIX.
AnpodoTochEMKa, BBHITIOJIHEHHE ChEMKH MECTHOCTH I10 TIOJIETHOMY 3aaHUIO.
8) OOpadoTKa M aHAJIM3 reoIaHHbIX.
Coznanne 3D-moneneii.

9) HM3ydeHme ycTpoicTBa ISl IPOTOTHIHPOBAHHSI.
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O3HakoMIIEHHE C YCTPOWCTBAMHU MPOTOTUIUPOBAHUSA, TMPEAOCTABICHHBIMH OOyYarOIIUMCS.
OOyuaromuecs y3HalOT O0IIHe MPUHITUIIBI PA0OTHI YCTPONCTB, a TAKXKE KOT'/1a OHU TIPUMEHSIOTCS

Y 9TO C UX TOMOIIBI0 MOXXHO TTOTY4HTh.
10) IToaroTroBKa JaHHBIX JJIsl YCTPOICTBA MPOTOTHIIMPOBAHMS.

[TogroroBka 3D-Mojenei, 3KCHOPT JaHHBIX, TOATOTOBKA 3aIaHUM 110 TIEYaTH.
11) IIporoTunMpoBaHMeE.

[Ipumenenue ycrpoiictB mporotunuposanus (3D-npunTep).
12) [TocTpoeHue MPOCTPAHCTBEHHBIX CIIEH.

JlonosiHeHNEe Mojeneil 1Mo JaHHBIM a’pOo(POTOCHEMKHU C MOMOILBIO PYYHOIO MOJEIUPOBAHUS U

IOJTrOTOBKA K IIEYaTH Ha YCTPOICTBaX NPOTOTUIIMPOBAHUS.
13) lloaroroBKa npe3eHTALHIA.

HSy‘lCHI/Ie OCHOB B TIIOAI'OTOBKC IIPE3CHTALIUU. COSI[aHI/Ie MMpe3CHTAaIlNH. IlogroroBka k

MPEICTABICHUIO PEaIM30BAaHHOrO MIPOTOTHIIA.
14) 3amuTa NpoeKTOoB.

[IpencraBiieHne peaqM30BaHHOTO IPOTOTHIIA.
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4.1. TemaTnyeckoe NJaHUPOBaAHUE

Bcero
Ne i/m Paznensr mporpaMMel yaeOHOT O Kypca 4acoB
1 | 3nakomcTBo. Texnuka 6e3onacnoctu. BBoaHoe 3ansitue 2 Baok 1 -
(«Mensiss Mup»). 13 yacoB
2 | BBeaenne B reonngopmanuonubie Texnosoruu. Keiic 1: 7
«CoBpeMeHHblIe KapThl, nian Kak onucars 3emiuio?».
2.1. HeoOxoaumocTs KapTsl B coBpeMeHHOM Mupe. Cdepsl 2
MIPUMEHEHUS, TEPCIEKTUBBI UCMOJIb30BAaHUS KapT.
2.2. BektopHbie naHHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'MC. 2

LIBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpauyecKuMu OHJIaiiH-CepBUCAMH.

2.3. Cser u uBet. Ponb 11Beta Ha kapre. Kak 3actaBUTh 1BET 1
paboTtath Ha cebs?

24, Coznanue u myOJuKaius COOCTBEHHOW KapThl. 2

3 | Keiic 2: «'106anbHOe o3uunoHupoBanue “Haiiau cedst 4
Ha 3¢eMHOM HIape”».

3.1. CucreMpl TJ100aJIBHOTO MTO3UIIMOHUPOBAHHUS. 2
1
3.2. [IpumeHeHue CyTHUKOB /1JIs IO3ULIMOHU POBAHUS. 2
4 | ®oTorpadguu M NAaHOPaMBI. 9 Baok 2 -
Hcropus gororpaduu. ®otorpadus kak crnocod u3ydeHus 1 16 4acos
4.1 OKPYKaromIero Mupa.
Xapakrepuctuku (otoannapartos. [lonydenue 2
4.2. KaueCTBEHHOI'0 ()OTOCHUMKA.
4.3. Coznanue cepudyeckux nanopaM. OCHOBHBIE TTOHSITHS. 2

Heobxonumoe obopynoBanue. TexHUKa ChEMKH
cheprvecKux MmaHopaM pa3IMYHON anmapaTypoi (KaMepsl
cMapTdoHOB 63 MTAaTUBOB, UMY POBBIE PoTOATIIAPATHI CO
IMTATABAMHU U T. 1.).

44, Coznanue cepuyeckux nanopaM. CIIMBKa MOTYYEHHBIX 4
¢dororpaduii. Koppekiys u peryuib naHopam.
5 | OcHoBbl a3podorochémkn. [Ipumenenne BAC 27

(DecMUJIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocbémie (Keiic 3.1: «/lsis yero Ha camom aesie
HY:KeH 0eCNMJIOTHBIH JieTaTeIbLHbIN annmapar?»).

5.1. doTtorpaMMeTpust U €€ BIUSHUE HA COBPEMEHHBIN MUP. 1
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Cuenapuu cbEMKU 00BEKTOB JUISI TOCIIETYIOIIETO
MOCTPOEHUS UX B TPEXMEPHOM BUJE.

5.2.
[TpuHnMn nocTpoeHus: TpPEXMEPHOTo N300pakeHNs Ha 4
komnbloTepe. Pabora B pororpammerpuyeckom [10 —
Agisoft PhotoScan wim ananoruunom. O6paboTka
5.3. OTCHSITOI'O MaTepHala.
becriunoTHuk B reonHpOpMaTUKE. Y CTPOMCTBO U 2 baok 3 -
5.4. IIPUMEHEHHUE JIPOHA. 16 yacos
5.5. Texanueckne ocooerHoctu BITJIA. 2
5.6. [Munotuposanue BITJIA. 6
Hcnonb3oBanue 6€CUIOTHUKA AJIs1 CbEMKH MECTHOCTH. 6
5.7.
Boznukaromue npobieMsl npu cozganuu 3D-momenei. 3 Bbaok 4 -
5.8. Crioco0Ob! pejakTHPOBAHUS TPEXMEPHBIX MO ENEH. 23 yaca
TexHonIOrMM NPOTOTUIUPOBAHUSA. Y CTPONCTBA IS 2
BOCCO3/1aHUs TpEXMEpHBIX Mojelneld. Pabora ¢ 3D-
59 IIPUHTEPOM.
dusudueckue ¥ XUMHYECKUE CBOMCTBA I1acThka ais 3D - 1
510. | mpuHTepa. IleyaTs TPEXMEPHON MOAEIH IIKOJIBL.
Keiic 3.2: «A3MeHeHHne cpebl BOKPYI HIKOJIBD. 10
6.1. Pa6oTa B 11O niis pydHOro TpEXMEPHOr0 MO EITUPOBAHUS 1
— SketchUp nnm anamornanom.
6.2. OkcnopTupoBaHue TpEXMepHbIX (aiinos. [IpoekTupoBanue 7
COOCTBEHHOM CIICHBI.
6.3. [Teuats Mmonenu Ha 3D-npunTepe. OdopmieHue 2
TPEXMEPHOHN BEHIECTBEHHON MOJIEIIH.
7 [TonroroBka 3alUTHI TPOEKTA. 3
8 3amuTa MpoeKTOB. 2
3axmounTenbHoe 3aHsaTHe. [lonBenenne UToroB paboThl. 2
9 [Inans! o nopaboTke.
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Kelicbl, Bxoasawme | Kpatkoe copepwxanue
B Nporpammy

Keic 1. CoBpemeHHble Keic 3HaKoMUT obyyvatoLmxcs ¢ pasHOBUAHOCTAMM AaHHbIX. Pelas
KapTbl, nam Kak onucatb 3ajauy Keica, obyyaroLmeca NPoxXoaAT ceaytowme TEMATUKK: KapTbl U
3emnio? OCHOBbI X GOPMMPOBAHUA; N3YHEHME YC/TIOBHbBIX 3HAKOB U NPUHLMMIOB NX

0oTO6ParKeHNA Ha KapTe; CUCTEMbI KOOPAMHAT M NMPOEKUMIA KapT, UX
OCHOBHbIE XapaKTePUCTUKM U BO3MOMKHOCTU NMPUMEHEHMUA; MaclwiTab v gp.
BCMOMOraTe/IbHble MHCTPYMEHTbI GOPMMPOBAHUA KapTbI.

Keic 2. TnobanbHoe HecmoTpAa Ha TO, YTO HAaBUrATOPbI U CMOPTUBHbIE TPEKEPbI CTanm
No3snLMoHNPOBaHMe «Hallam | HeEOTbeM/IEMO YaCTbo HALLen KMU3HM, Masio KTO 3HAET NPUHLMM NX
cebs Ha 3eMHOM LLape». paboTbl. Mpoiiaa Kelic, obyyarolmecs y3HatoT npo IMTIOHACC/GPS —

npuHUUNbI pa6OTbI, NCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMeEHEHNEe.
MpumeHeHne norrepos. Busyanmsaumna TEKCTOBbIX AaHHbIX HA KapTe.
Cosp,aHme KapTbl UHTEHCUBHOCTWU.

Keic 3.1. AspodoTocbémKa. | OBBEMHbIN Kelc, KOTOPbIM NO3BOAUT 0OYUaKOLIMMCA OCBOUTL MOJTHYIO

« 114 yero Ha camom gene TEXHOI0TUYECKYIO LLeMOYKY, NCNO/Ib3yEeEMYI0 KOMMEPYECKMMMU
HY*eH 6ecnmMaoTHbIN KOMMNaHUSMU. YCTPOMCTBO U NpUHUMNbI GYyHKUMOHMPOBaHUsA BIJIA,
NleTaTeNbHbI annapat?». OcHoBbl $OTO- U BUAEOCHEMKM M MPUHLMMNOB Nepesayn nHdopmaLmm c

BMNNA, obpaboTKa gaHHbIxX ¢ BIMN/A.

Kelic 3.2. U3meHeHue cpeabl | MpoaonkeHue Keica 3.1. Obyyatolmecs, mea B CBOEM PACMOPANKEHUM
BOKPYT LUKO/bI. 9N1EKTPOHHY0 3D-moaenb WKOAbI, TPOAO/IKAOT BHOCUTb U3MEHEHUA B
NPOAYKT C Luenbto 6naroyctpoiictea palioHa. Obyyatowpmeca NPoaoKakoT
COBEpLLEHCTBOBATb CBOM HaBblK 3D-moAennpoBaHUA, 3aBepLLan NPOEKT.

4.2.4. MarepualbHO-TEXHUYECKHE YyCJIOBHS pealiu3allid OCHOBHOM  00pa3oBaTeNbHOI

porpaMMBbl (IO CYTH, OO BETMHEHUE BCEX PECYPCOB, MPOMMCAHHBIX B KeHCax)
Crmcok 060pyIoBaHUs

Ne n/n HanmeHoBaHue | KpaTKne TexHu4yeckue xapakrepucTmku Ea. nuam. Kon-so

1 | KomnbloTepHbii Knacc KT

1.1. M®Y (npuHTep, CKaHep, Konup) MuHuMmanbHble: popmat A4, nasepHbii, LT
1.2. HoyT6byK HacTaBHMKa C HoyTbyK: T,
npesycTaHOB/NEHHO OMepaunoHHOM npou3BoOAUTENBHOCTb NpoLeccopa (no
cucTeMom, 0GUCHBIM NPOrPaMMHbIM Tecty PassMark — CPU BenchMark
obecneyeHnem

http://www.cpubenchmark.net/): He
meHee 2000 eanHuL;

06bEM onepaTMBHOM NAaMATU: He meHee 4
re; 1
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06bém Hakonutena SSD/eMMC: He meHee
128 16;

MO AnAa npocmoTpa 1 peaakTUPOoBaHUA
TEKCTOBbIX OKYMEHTOB, 31€KTPOHHbIX
Tabnnuy M NnpeseHTaunin
pacnpocTpaHéHHbIX dopmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK c npeaycraHoBAEHHOM
onepaunoHHOM cUcTemMoi, 0OGUCHbIM
nporpaMmmHbim obecneyeHnem

HoyTbyK:

He Huxe Intel Pentium N (1am Intel
Celeron N), He Huke 1600 My,
1920x1080, 4Gb RAM, 128Gb SSD;
NpoV3BOAUTENBHOCTb MPOLLECCOpa: He
meHee 2000 eauHUL;

MO ana NpocMoTPa U PesaKTUPOBaHUA
TEKCTOBbIX [LOKYMEHTOB, 3/IEKTPOHHbIX
TabnuL, 1 NpeseHTaumii
pacnpocTpaHéHHbIX popmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

wT.

10

1.4.

UHTepaKTUBHbI M KoMniekc

KonnuecTso oAHOBPEMEHHbIX KaCaHUN—
He meHee 20.

wT.

YpOK TexHonorum

2.1

ApanTuBHoe obopyaoBaHue

2.2,

3D-o60opyaoBaHue (3D-npuHTEp)

MUHUManbHbIE:

TMN NpuHTepa: FDM;

matepwman: PLA;

pabounii cTon: c Nogorpesom;

pabouas obnacTtb (XYZ): ot 180x180x180
MM;

CKOPOCTb rneyaTu: He meHee 150 mm/cek;
MWHUMabHAA TO/ILWMHA cnoA: He bonee
15 mKm;

dopmar dainos (ocHoBHbIe): STL, OBJ;
3aKpPbITbI KOPNYC: HAaNYKeE.

wT.

2.3.

Mnactuk gna 3D-npuHTepa

ToAwmHa NNacTMKoBOM HUTK: 1,75 mm;
martepuan: PLA;
BeC KaTyLWKn: He meHee 750 rp.

wT.

15

2.4

MNO ana 3D-moaennpoBaHUa

O6nauHblit nHcTPYMeHT CAMNP/ACY,
OXBaTbIBaOLLMIN BECb NpoLecc paboTbl €
M3aennaAmMmn — OT NPOEKTUPOBAHMA 40
M3roTOB/MEHMUA.

LononHutenbHoe obopyaoBaHue

2.5.

LLinem BMpTYanbHOW peanbHOCTH

Obuee paspelueHne He meHee 2160x1200
(1080x1200 anna Kaxkaoro rnasa), yron
o0630pa He meHee 110;

Ha/sMyMe KOHTPOANEPOB — 2 LWUT.;
Ha/snyMe BHEeLWHMX AaT4MKOB — 2 WT.;
pa3bEéM ANA NOAKNOYEHMA HAYLWHMKOB:
Hannuue;

BCTPOEHHAA Kamepa: Haiuuue.

KOMNAEKT
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2.6.

LWtatme ana kpenneHusa 6a3oBbix
CTaHUMM

KomnnekT ns gByx WUTaTUBOB.
COBMECTUMOCTb CO LLIJIEMOM BUPTYaNbHOM
peanbHoctyn, n.2.3.1.

KOMN1EK
T

2.7.

HoyTbyk c OC ana VR-wnema

Konunuectso saep npoueccopa - He MeHee
4

TaKTOBasA YacToTa NPOLECCopPa - He MeHee
2500 Ml

BuaeokapTa - He Hue Nvidia GTX 1060, 6
6 BuaeonamaTb

O6bem onepaTMBHOM NaMATU - He MeHee 8

ro.

wT.

2.8.

MHorononb3oBaTe/IbCKasA cMcTema
BMPTYaNbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTCAEXKMBaHMEM
NoI0XKeHUA Nonb3osaTenei

TpeboBaHMA K cUCTEME BUPTYabHOM
peanbHoOCTH:

noaaep*Kka MobUAbHbIX WAEMOB
BMPTYaNbHOW peanbHOCTM Nog,
ynpasneHmem OC Android;

noaaepKa ynpasnstoLmx KOHTPOEPOB
C BO3MOXHOCTbIO 6-KOOPAMHATHOIO
OTC/IEXKMBAHMUA NOJIOKEHUA B
NPOCTPAHCTBE;

TEXHO/I0TUA NOJIHOM KOMNEHcaumu nara
(anti-latency): nsobparkeHune AONKHO
BbIBOAUTLCA AR TOYEK, B KOTOPbIX
OKaXKyTCA NIeBbIN 1 NpaBbli rnasa
no/sib3oBaTeNA Yepes Bpems, KOTopoe
OOJ/IKHO MPOMTU C MOMEHTA Havana
onpeneneHnus MecTonosOKeHus rnas
Nno/ib30BaTeNIA 40 MOMEHTA OKOHYAHUA
BbIBOAA U306parkeHus.;

naowWaab OTC/IEXKMBAHUA NONb30BaATEEN
— He meHee 16 KB. M;

KOJIMYEeCTBO NOJib30BaTeNilell — He meHee 3

yen.

TpeboBaHMA K CUCTEME OTC/IEKUBAHNA
NoNOMeHUs Nonb3oBaTenel (TpekuHra):
TUMN CUCTEMbI OTC/IEKUBAHUA: 6-
KOOPAMHATHaA CUCTEMA OTCNEXMNBAHUA;
061LLMi1 BEC 04HOrO0 YCTPOMCTBA TPEKMHTa
— He 6onee 20T;

TEXHO/I0TUA: ONTUKO-UHEPLMANbHbIN
TPEKUHT, aKTUBHbIE MapKepbl,
paboTatouime B MHPPaKpacHOM
AnanasoHe;

yron 0630pa ONTUYECKON CUCTEMbI — He
meHee 230 rpaaycos;

BPEMA OTK/NNKA CUCTEMbI TPEKUHIA — He
6onee 2 mc;

pasmeLleHNe CEHCOPOB: Ha 06beKTe
OTCNEXKNBAHUSA;

CEHCOpbI, UCNo/ib3yemble A5
OTCNEXMBAHMA WNEMOB BUPTYaNbHOM
peanbHOCTU U ANA OTCAEKMUBAHUA
ABUNKEHUI PYK NoNb30BaTeNel, LOMKHbI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmeLleHne aKTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
O0/1I3KHbl MOHTMPOBATLCA Ha noJi, 6e3
HeobxoamMmocTn
NOTO/I0YHOr0/HACTEHHOIO MOHTaXa;
Ha/Zn4me CEHCOPOB B COCTaBE e4MNHOTO
YCTPOICTBA TPEKMHTIA: aKCENEPOMETP,
TMPOCKONM, ONTUYECKMUIA CEHCOP;

YacToTa OTC/IEXKMBAHUSA NOJIOKEHNA
no/sib3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpockon: He meHee 2000 BbIBOPOK/C;

- ONTMYECKMI CEHCOP: HEe MeHee 60
BbI6OPOK/C;

NOrpeLHOCTb OTC/IEXKMBAHUSA NONOKEHNA
NnoJib30BaTe A B MPOCTPAHCTBE HA
naowagmn 6 m x 6 m — He 6onee 10 mm;
MWHUMA/IbHOE KOJINYEeCTBO
nonb3oBaTenen, NnogaepKMpaemoe
CUCTEMOW TPEKMHra, He MeHee 3 yen.

TpeboBaHMA K NOKasaTeNIAM XpaHeHus,
TPaHCMOPTUPOBKM U HACTPOMKM:

BPEMSA NOJIHOIO Pa3BEPTbIBAHMA U
HaACTPOWMKM CUCTEMbI ANA NAOWAAM
oTcNneXKmBaHua 16 kB. m —He 6onee 90
MWH;

Heobxo4MMOCTb KanMbpPOBKK B NpoLecce
3KCM/lyaTaumm — OTCYTCTBYET,;

TemnepaTtypa xpaHeHwa: -30°C .. + 50°C.

TpeboBaHua K cnocobam ynpasneHma
UHTEPAKTUBHbIMU MOAeNAMMU:
noaaepkka 6-KoopAMHaATHOro
OTC/IEXKMBAHMUA MONOXKEHUA YNPABNAIOLLNX
YCTPOWCTB B MPOCTPAHCTBE.

TpeboBaHMs K NporpaMmmHoOMy
obecneueHuto:

noaAepKa CUCTEMOM TPEKMHTA
onepauunoHHbIx cuctem: Windows,
Android;

npesocTasaeHMe HeorpaHNUYEHHO M No
BPEMEHU UCNO/Ib30BaHWUA MPOCTOM
(HenckNUUTENBHOM) INLEH3UM Ha
KOMMepYeCcKoe UCMo/ib3oBaHme
nporpammHoro obecrneyeHuns cMCTembl
TPEKWHra Ha oguH wnem c OC Android
(6eccpoyHan anueH3na) — 3 wr.

Obuwme TpeboBaHMA:

Hannunme MoBbUAbHbIX LWAEMOB
BMpPTyasbHOM peanbHocTh Oculus Go nam
aHanor — 3 wr.;

HaNn4YMe KOMNJIeKTa NPOBOAOB U
3apAAHbIX YCTPOMCTB ANna becnepeboiiHol
paboTbl.
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2.9.

MO gna 06paboTkM M306parKeHU 1
onpegeneHva Gopmbl, pasmepos,
NOJIOXKEHUA U MHbIX XapaKTEPUCTUK
06bEKTOB Ha NIOCKOCTM UK B

npocTpaHcTBee.
doTorpammeTpuyeckoe MO .

2.10.

KomnaKTHbIM KBaApOKonTep ¢
TpExoceBbIM CTabUAM3ATOPOM, KaMepoK
4K, MaKCcMManbHOW JanbHOCTbIO Nepesaun
Ksagpokontep Mavic Air He meHee 6 Km. .

2.11.

KBagpoKonTep ¢ Kamepon, Bec He 6onee
100 r B cbope ¢ nponennepom 1 Kamepowm;
ONTUYECKNIN AaTYMNK onpeaeneHus
no3vuMn — Hanmuue;

BO3MOXHOCTb YAANEHHOIO

KBagpokontep DJI Tello NporpamMmmmpoBaHnA — Haan4yue. .

3 | MepguasoHa

3.1 | ®oToannapar c 06bEKTMBOM KonnuectBo apdeKkTnBHbIX NMKCenein — He T,
meHee 20 mAH.

3.2 | Bugeokamepa MnaHwer (gns obecneyeHms .
COBMECTMMOCTU C N 2.3.6) C NpMMepHbIMHK
XapaKTepPUCTUKaAMMU:
AnaroHanb/paspelleHune: He meHee
2048x1536 nukcenei;

AMaroHanb sKpaHa: He meHee 9.7";
BCTPOEeHHasA NnamaATb (ROM): He meHee 32
I'b;

pa3speweHne poToKamepbl: He MeHee 8
Mn;

Bec: He 6bonee 510T;

BbicoTa: He 6onee 250 mm.

3.3 | KapTa namaAtn ana 0O6bEém NnamaTn — He meHee 64 6, Knacc wr.
¢doToannapara/suaeokamepbl He Huxe 10.
34 | Wratms MakKcrMmanbHas Harpyska: He bosiee 5 Kr; .
MaKCMMabHaA BbICOTa CbEMKU: HE MeHee
148 cm

4.2.5. HNuadpopMannOHHO-METOIUYECKHE YCIOBHS pealM3allii OCHOBHOW 00pa3oBaTEIbHOU

IpOrpaMMbl OCHOBHOTO 0OIIer0 00pa30BaHUs (CIHCOK BHEIIHUX METOJA. MaTepHUalioB) (CCBHUIKU

Ha JOII. MaTCpHraJibl — IIPOIKCBIBACM B Keﬁcax)

CnucoK UCTOYHUKOB JIUTEPATYPHL:

1. AnmaszoB, W.B. COOpHMK KOHTPOJBHBIX  BOINPOCOB IO  JUCHMILUIUHAM
«Aspodotorpadus», «A’pochEMKay, «AIpoKoCcMHUECKHEe MeToAsl chéMok» / U.B.
Ammazo, A.E. AntemoB, M.H. CeBacthsaoBa, A.®. Cremenko — M.: wu3gm.
MUUI'AuK, 2006. — 35 c.
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10.

I1.

12.

13.

14.

15.
16.
17.

baesa, E.IO. O0ume Bompockl MpOEKTUPOBAHUS U COCTABICHHS KapT JUIsl CTYACHTOB
cneunansHocTu «Kaprorpagus u reoundopmatuxka» / E.JO. baeBa — M.: usn.
MUUI'AuK, 2014. — 48 c.

Makapenko, A.A. YdeOHOe mocoOue Mo KypCOBOMY IMPOEKTHPOBAHUIO MO KypCy
«Ob6wereorpadpuueckue xaprel» / A.A. Maxkapenko, B.C. MouceeBa, A.JL
Crenanuenko moj obmed penakuuved Maxapenko A.A. — M.: m3n. MUNUT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meronnueckoe nocodue 1o ucnoyib30BaHUI0 TONOrpaguueckux Kapt
JUTSL OLIEHKHU DKOJIOTHYEeCKOro cocrosiuust Tepputopuun / T.B. Bepemaka, Kauaes I'.A.
— M.: m3n. MUUT'AuK, 2013. — 65 c.

Penpko, A.B. ®otorpaduueckue mpormecchl peructpanuu uHpopmamuu / A.B.
Penpko, Koucrantunosa E.B. — CII0.: uzg. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopus u mpakThka OTHPPOBOH 00pabOTKH H300paKEHUI.
JlucraHlMOHHOE 30HAMpOBaHME U reorpaduuyeckue MHQPOPMALMOHHBIE CHCTEMBI.
VYueOnoe mocobue / A.I'. Kocunos, U.K. Jlypbe nox pen. A.M.bepnsara — M.: uzn.
Hayunsnii mup, 2003. — 168 c.

PaguonokanvoHHble  CUCTEMbl  BO3AYIIHOM  pa3BenkH,  JemM(pupoBaHUe
paanooKaMoOHHbIX n3o0paxenuit / mon pexa. llkomsHoro JILA. — u3a. BBUA um.
npo¢. H.E. XKykosckoro, 2008. — 530 c.

Kuenxo, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOIOBEAEHHUs: yueOHUK /it By30B / FO.II.
Kuenko — M.: uzn. Kaptreouentp — ['eonesusaart, 1999. — 285 c.

NBanoB, H.M. bammictuka W HaBUTalusi KOCMHYECKHX allapaToB: yYEOHUK [JIst
BY30B — 2-€ u3Jl., nepepad. u pon. / H.M.MBanos, JI.H. JIsicenxko — M.: u3z. [podoa,
2004. — 544 c.

Bepemaka, T.B. Meronuueckoe mocobue mo Kypcy «IKOJOTHYECKOE
kaptorpadupoBanue» (J1aboparopusie paborsl) / T.B. Bepemaxosa, 1.E. Kyp6aTtoa
— M.: u3n. MUNT'AuK, 2012. — 29 c.

NBanoB, A.I'. Meronudeckrne ykazaHWs MO BBITOJIHEHUIO JIA0OPATOPHBIX paboT Mo
muciumunHe «[ludposas xaprorpadus». s cryneHToB 3 Kypca MO HaIPaBJICHUIO
noaroroBku «Kaprorpadus u reoundopmatuxa» / A.I'. Banos, C.A. Kpsutos, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atnac kaprorpagMueckux HIpPOEKLUHUH Ha KpYIHbIE PErHMOHbI
Poccuiickoit ®enepanuu: yueOHo-HarmsnHoe uzganue / A.I'. IBanos, I'.U. 3arpebun
— M.: u3n. MUUT'AuK, 2012. — 19 c.

[Meremun, A. 3D-monemupoBanmne B SketchUp 2015 — oOT mpocToro K ciaoXKHOMY.
Camoyuutens / A. Ileremun — u3g. MK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}JO. IlpumeHneHue reoMH(OPMALMOHHBIX TEXHOJOTHH B
JIOTIOJIHUTENBHOM IIKOJIBHOM o0OpazoBaHuu. B cOopHHKe: DKoOrus. DKOHOMHUKA.
WNudopmatuka / A.YO. beictpos, J.C. Jlyouun, C.C. I'py3neB, M.B. Aunnpees, [1.0.
Hpsira, @.B. llIkypos, FO.B. KonocoB — Pocros-na-Jlony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommamu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. [Topran BHE3EMHBIX JTAHHBIX —
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.IO. I'eokBaHTYyM TyJKHT. MeToandecKkuit
uHCTpyMeHTapuii HacraBHuKa / A.}O. BeictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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