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I. IlosicHuTEIBLHASA 3aICKA

AKTYaJlbHOCTB: CETOAHS T€OMH()OPMALMOHHBIE TEXHOJOTMU CTaIH HEOTHEMJIEMOH YacThiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3yeTCs HAaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOIECTBEHHOTO TPAHCHOPTA M MHOTHMH JIPYTUMHU
CEpBHCAMH, CBA3AHHBIMU C KapTaMU. DTU TEXHOJIOTUU UCIOJIb3YIOTCS B COBEPLIEHHO Pa3IMYHbIX
cdepax, HauUMHAs OT pPEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYMBAs MAPKETUHTOM.
Kypc «['eoundopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMUPOBATh y OOYyYaIOIIUXCS
YCTOHYMBYIO CBSI3b MEXY MH()OPMALIMOHHBIM U TEXHOJOTMUECKUM HAIpPaBICHUSIMU Ha OCHOBE
peabHBIX TPOCTPAHCTBEHHBIX [AHHBIX, TaKUX KakK a’po(oTochEMKa, KOCMHUYECKas ChEMKa,
BEKTOPHbIE KapThl U JIp. DTO MO3BOJIUT OOYYAIOIIMMCS MOJYyYUTh 3HAHUS 110 HCIIOJIb30BAHUIO
reorH(OPMAIIMOHHBIX HMHCTPYMEHTOB U MPOCTPAHCTBEHHBIX MJAHHBIX [UIS TOHHUMAaHUS H
M3YYEHUS OCHOB YCTPOMCTBA OKPYXKAIOLIEr0 MHpa U NPUPOIHBIX siBieHUU. OOyuaroniuecs
CMOTYT peaJ30BbIBaTh KOMAaHIHbIE IPOEKTHI B CEpe HCCIETOBAHUS OKPYXKArOIIEro MHpa,
HA4aTh KUCIIOJIb30BATh B MIOBCEHEBHOW KU3HU HAaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX Ha MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

MCCTHOCTH (KaK OTACIBHBIC 31aHus, TaK U IICIIBIC ropoI[a) U MHOT'0O€ ApYyToc.

Knaccudukanusi nporpaMmbl: TEXHUYECKas.

HanpaBieHHocTh  o0pa3oBaTe/bHOWl  mporpamMmbl:  oOpa3oBareibHas  IporpamMma
«["eonHpOpMaLIMOHHBIE TEXHOJOTUW» SIBIIAETCS 00I1e00pa30BaTeNbHON MPOrpaMMoi 1o

npeaMeTHon obnactu «TexHomorus».
@OYyHKIHMOHAJIBbHOE NPeIHA3HAYEHHE NIPOIPaAaMMbI: IPOEKTHAS.

®dopMa OpraHM3auMu: TPYIIOBaAs.

AKTYaJIbHOCTD M OTJINYHMTEIbHbIE 0COOEHHOCTH POrPaMMBbI



HoBuszna mporpamMmbl 3aKiIIO4aeTcsi B CO3JaHWM YHUKAJIBHOW 00pa3oBaTelbHOW Cpeibl,
(dopmupyIOLIEH MPOESKTHOE MBIIIJICHHE 00yYAIOIIMUXCS 32 CYET TPAHCISIUH TPOEKTHOTO criocoda

JeSITEIbHOCTH B PAMKAX PEIIEHUS] KOHKPETHBIX MPOOIEMHBIX CUTYallUi.

AKTyaJIbHOCTh MPOTpaMMBbl 00YCJIOBJICHA TeM, YTO paboTa HaJ 33Ja4aMU B PaMKax MPOEKTHOM
NeSITebHOCTH (DOPMUPYET HOBBIN THUII OTHOLICHUSI B PaMKaxX CHUCTEMbI «IIpUpOAa — OOLIECTBO
— YEJOBEK — TEXHOJIOTUM», ONpPEAEISIOIUN 00s3aTeIbHOCTh IKOJOTHUECKOW HOPMHUPOBKH
IpU OpraHM3aluu JH000M AEATeNbHOCTH, YTO SBJISETCS HEPBbIM IIAroM K (OPMHUPOBAHUIO

«IIOKOJICHHUA pa3BUTUAY, SABJIAIOIICTOCA TPCHAOM pa3sBUTUA COBPEMCHHOI'O 06H.[CCTBa.

[Iporpamma mpenmnosaraetr GOpMHUPOBaHUE y OOYYAIOIIUXCS MPEICTaBICHUN O TEHACHIUSAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBINM TeXHO-MPOMBIIITICHHBINA YK HE MOKET OBITH MOJIOKEH
B popmar oOmiecTBa pa3BUTHS TOJHKO HA OCHOBAHWW HOBU3HBI (DM3MYECKUX MPHHIIUIIOB, HOBBIX
TEXHUYECKUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS HA MOCTHHAYCTPUAIHHOM STarie
pa3BUTHUS COLIMYyMA, a UIesl Pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYACT B ce0s TEHIEHIUIO K
OOpETeHHIO COHAIPABICHHOCTH AHTPOINOTCHHBIX (PAKTOPOB, 3aKOHOB pPa3BUTHs Ouochepsl u

KYJIBTYPHOT'O Pa3BUTHSI.

[Tegarornyeckas 11e1eCOOOPa3HOCTh ITOM MPOrPaMMBI 3aKJIIOYAETCS B TOM, YTO OHA SIBISIETCS
[EJOCTHOW M HEMPEephIBHOW B TEUEHHUE BCETo Mpolecca 00y4eHUs U MO3BOJSIET 00ydaromemMycs
mar 3a IIaroM packpbiBaTh B ce0e TBOpUYECKHE BO3MOXXHOCTH W CaMOPEaM30BBIBATHCS B
COBpEMEHHOM Mupe. B mponecce u3ydeHHs OKpYKalOIIEro MHpa OOyyarouiuecs MoJjydaT

JOITIOJIHUTCIIbHOC O6pa30BaHI/Ie B 001acTu I/IH(i)OpMaTI/IKI/I, reorpa(I)I/H/I, MaTEMAaTUuKH U (1)I/I3I/IKI/I.

OTnuuuTeNbHON 0COOEHHOCTHIO TAHHOW MPOTrpaMMBbl OT YX€e CYIIECTBYIOIINUX 00pa30BaTeNbHbIX
nporpaMM siBJIsieTCsl €€ HalpaBiIeHHOCTh Ha pa3BUTHE OO0yYaromMXCsi B  MPOEKTHOMN
nesTeNbHOCTH coBpeMeHHbIMU MeToaukaMu TPU3 m SCRUM ¢ noMompbio COBpPEMEHHBIX

TEXHOJIOTHI 1 000pyI0BaHUS.

Bo3zpact obyuarmmxcsi: oOydaromuecs: 7 KJI1accos.
Cpoku peanusanuu nporpamMmai: 68 4acos.
Hanosnnsiemocts rpynm: 15 yenosexk.

PexxuM 3aHATHI: 110 2 aKaIeEMHUYECKUX Yaca B HENEIIO.



DopMbl 3aHATHIA:

- paboTa HaJ perIeHuEM KEHCOoB;

- 1a00OPaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKIIHH;

- MacTep-KJIacChl;

- 3aHATUSI-COPEBHOBAHUS;

- OKCKYPCHH,

- IPOEKTHBIE CECCUMU.

MeTOJIbI, HCII0JIB3YEMbI€C HA 3AaHATUAX:

IpakTH4eckue (yrpaXHEHUs], 3a]1a4n);
clI0BecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHUE CIIPABOYHON JIUTEPATYpPhl);
HarJsIHbIe (JIEMOHCTpAIs MyJIbTUMEIUIHBIX TPe3eHTalul, poTorpadun);

npoOsieMHble (METOABl MPOOJIEMHOTO H3JIOXKEHHS) — OOyJarommMmces AaéTcs 4acTh

T'OTOBOI'O 3HAHM,

9BPUCTUYCCKUC (‘-IaCTI/I‘{HO'HOI/ICKOBLIe) — O6y‘laIOIJ_II/IMC$I MpeaOCTaABIIACTCA OoJbIIast

BO3MOXXHOCTb BLI60pa BApHUAHTOB;

UCCIIEI0BATEIbCKUE — O0YUarOIIMECcs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMUS;
WJUTIOCTPaTUBHO-00bSICHUTENLHBIE;
penpoayKTHUBHBIE;

KOHKPCTHBIC u a6CTpaKTHHe, CHUHTC3 n aHaJIn3s, CpaBHCHHC, O606H.[CHI/IC,

a0OcTparupoBaHue, Kiaccu(ukanus, CHUCTeMaTH3alus, T. €. METOAbl KaK MBICITUTEIIbHBIC

orepanuu,;

HWHAYKTUBHELIC, ICAYKTHBHBIC.

1.1.1. Henn wm 3amaun peanu3alid OCHOBHOM 00pa3oBaTENbHOM IMPOTrpPaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHUs



Leab: BoBieueHHe OOyYalOMIMXCSd B MPOEKTHYIO JEATEIbHOCTh, pa3paboTKka Hay4HO-

HCCICAOBATCIILCKUX U NHXXCHCPHBIX ITPOCKTOB.

3apaum:

obyuarowue:.

. npuoOpeTeHue u yriryOieHrne 3HaHUK OCHOB IMTPOSKTUPOBAHUS U YIIPABJICHUS TPOCKTAMU;
. 03HAKOMJICHHE C METOJaMH U TTpuéMaMu cOopa U aHam3a HHpOpMaInm;

. o0y4YeHHEe MPOBEIACHUIO MCCIICIOBAaHU, MPE3CHTAIMN U MEKIPEIMETHON MO3UITUOHHOM
KOMMYHHKAIIHH;

. o0Oy4yeHHe paboTe Ha CHEeIMATH3UPOBAHHOM 000PY/IOBAHUH M B TPOIPAMMHBIX CPEIax;

. 3HAKOMCTBO C  XapJ-KOMICTCHIUSIMH (TCOMH(POPMAIMOHHBIMH), TIO3BOJISIONUMHU

MMPUMCHATL TCOPECTUUYCCKUC 3HAHUA Ha IMPAKTUKEC B COOTBCTCTBUU C COBPCMCHHBLIM YPOBHEM

Pa3BUTHA TEXHOJIOTHUH.

passusarowjue:

. (bopmMHpOBaHUE UHTEpECa K OCHOBAM M300peTaTeIbCKON AeITEeNbHOCTH;

® Pa3sBUTHUC TBOPUCCKHUX CHOCOOHOCTEN U KpCaTHBHOI'O MBIIIJICHU A,

. npuoOpereHue onbiTa ucnoiabzoBanus TPU3 npu dopmupoBaHnn cOOCTBEHHBIX MJEH U
peueHui;

. ¢opMHpoBaHHE TOHUMAHUSA TPAMOM U OOpaTHOM CBS3M MpPOEKTa M Cpelbl ero

pcajmsanuun, 3aJI0JKCHUEC OCHOB COLIMAJIbHOM 1 3KOJIOTMYECKOM OTBCTCTBCHHOCTH,
M Pa3BUTHUEC T'COIMMPOCTPAHCTBCHHOT'O MBIIIJICHUS

. pa3BUTHE COPT-KOMITETEHIIUI, HEOOXOAUMBIX JUIsl YCHEIIHON paOOThl BHE 3aBUCUMOCTH

OT BBIOpaHHOM Mpodeccuu.

gocnumamenbHble:.
. dbopMHUpOBaHKE MPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBIIIICHUS;
. dbopMUpOBaHHE MHPOBO33PEHUS 10 KOMIUIEKCHOM OIIGHKE OKpYXKaoIEero MHpa,

HaHpaBJIeHHOfI Ha €r0 NO3UTHBHOC N3MCHCHUC,



® BOCIIUTaHUE COOCTBEHHOM MMO3UIMK 110 OTHOHMICHUIO K JCATCIBHOCTH H YMCHHC

COMOCTABIIATH €€ C APYIruMHA NMO3ULUAMU B KOHCTPYKTUBHOM JUAJIOTEC,

® BOCIIMTAaHHEC KYJIbTYPbI pa6OTBI B KOMaHJZC.

1.1.2. [IpuHnunel U moaxoasl K (GOPMHPOBAHUIO O0pa30BATEIBLHON IPOTrpaMMBbI

OCHOBHOT'O 0011Iero 00pa3oBaHUs
[Iporpamma peanusyercsi:

- B HEMIPEPHIBHO-00Pa30BaTEIILHON JESTEILHOCTH, COBMECTHOM JEATEIBHOCTH, OCYIIECTBIISIEMOM
B XOJi¢ PEXKHMMHBIX MOMEHTOB, TJ€ OOYYaroLIUiics OCBauBaeT, 3aKpeIuisieT M anpooupyer

IMOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITETIbHOH JIEATENFHOCTH OOYdYaIOUIMXCs, Te OOYyYaloUIMiics MOXET BBIOpaTh
JeSITEeNbHOCTh 110 HHTEpecaM, B3aUMOJEHCTBOBATh CO CBEPCTHUKAMM Ha PpaBHOIPABHBIX

MO3UIUSAX, PelIaTh MPOOIEMHBIE CUTYAIlUH U TIp.;

- BO B3aUMOJIECHCTBHUU C CEMbBSIMHU JICTEM.

[Tporpamma MOXET KOPPEKTUPOBATHCS B CBSI3H C U3BMEHECHUSIMU:
- HOPMaTHUBHO-TIPABOBOM 0a3bl IOMIKOIFHOTO 00pa30BaHUs;

- BUJIOBOM CTPYKTYpPHI TPYIIIL;

- 00pa30BaTENBHOTO 3aMpoca POAUTENEH.

[Toaxoas! kK GOPMUPOBAHUIO TIPOTPAMMBI:

- JINYHOCTHO-OPHEHTUPOBaHHbIM. OpraHuzanus 00pa3oBaTEIBLHOrO Tpolecca ¢ y4ETOM
[JIaBHOTO KpUTepHs 3(Q(PeKTUBHOCTH 00yYaromerocss — ero JUYHOCTH. MeXaHU3M — CO3JaHue
YCIOBHH Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3Y4YEHMsI CIIOCOOHOCTEH OO0ydYaromerocs, ero

UHTEPECOB, CKIIOHHOCTEN.

- JesrenbHocTHBIA. OpraHuzanusi AesTENbHOCTH B 00IEM KOHTEKCTE 0OOpa30BaTeIbHOrO

nporuecca.

- llennoctHseiid. OpraHuzanusi pa3BUTHS W BOCHUTAHUS HAa OCHOBE OOIIEUETIOBEUYECKUX

HGHHOCTeﬁ, a TaKKC 3TUYCCKUX, HPAaBCTBCHHBLIX U T. 1.

- KomnerentHocTHbIl. @OpMHpPOBaHHE TOTOBHOCTH  OOYYalOIIMXCS  CaMOCTOSTEIBHO

JIEHCTBOBATh B XOJI€ PEIICHUS aKTyaJbHbIX 3a/1a4.



- CucremHbii. MeTOI0IOTUYECKOE HAIpPaBJICEHHE, B OCHOBE KOTOPOIO JIEKHUT PACCMOTPEHUE
0o0yyJaromerocs Kak ILeJIOCTHOTO MHOXXECTBAa 3JIEMEHTOB M3 OTHOILICHUW U PaA3IMYHBIX CBs3ed

MCKAY HUMMU.

- unanornyeckuii. Opranuzamnus mnporecca ¢ y4éToM MpHHLUIA JHAIOora, CyObeKT-CyObEeKTHBIX

OTHOIIEHU.

- IIpoGnemusiii. ®opMUpOBaHUE MPOrPAMMBI C TMO3ULIHUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
MPEICTaBICHUS €€ CTPYKTYPhl KaK CHUCTEMBI IMOIIPOTpaMM IO 00pa30BaTEIbHBIM O0NACTIM U

JACTCKUM BUJaM ACATCIBHOCTH, CHOCO6CTByIOIJ_II/IM LCJICBBIM OPUCHTUPAM PA3BUTHUA.

- KYHBTypOHOFquCKHﬁ. OpFaHI/ISaHI/IH mnponecca € y‘IéTOM IHOoTCHIOHAaIa KynLTypocoo6pa3Horo

COACPpIKaHNA JOIIKOJIBbHOI'O O6pa30BaHI/I$L

1.2. [lnanupyemble pe3ynbTaTbl OCBOCHHS OOYyYarOIIMMMCS OCHOBHOM 00pa3oBaTeinbHOU
IporpaMMbl OCHOBHOTO 00miero o0pa3oBaHus (00s3aTeNbHO MPOBEPUTH pa3OMEHHE IO

JUYHOCTHBIM, TIPEIAMETHBIM H T. 1.)
1.2.1. OOuue nonoXeHus

[Tporpamma gaér oOy4aromuMCsi BO3MOXKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (TeoMH(OPMAIIMOHHBIX)  TexHojorui.  [Iporpamma  3HAKOMUT
oOy4aromuxcsi ¢ reouH(GOpPMallMOHHBIMU CUCTEMaMH U C Pa3IMYHbIMHM BHJIaMU T'€0JIaHHBIX,
MO3BOJISIET TMOJyYUTh Oa30Bble KOMIIETEHIMM 1O cOOpYy JaHHBIX M OCBOUTH IEPBUYHBIC
HaBBIKU paboThI ¢ JaHHBIMU. [loTyyeHHbIE KOMIIETEHIIMU U 3HAHMSI TO3BOJIAT 00YJarOIUMCS
NPUMEHUTh MX TMOYTH B JIFOOOM HaIlpaBJIEHUH COBPEMEHHOIO pbIHKA. OCBOMB MpoOrpammy,
oOydaroruecss CMOTYT BbIOpaTh HaumOojiee MHTEPECHYIO [UIsi HHX TEXHOJIOTHYECKYHO

HaIlpaBJIEHHOCTh, KOTOPOH OHU OyIyT 00y4yaThcs B paMKax yriayOJIEHHOTO MOJYJIS.

[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JTAHHBIMU, «OpHeHTHpOBaHNE Ha MECTHOCTH», «OCHOBBI dotorpadun»,
«CamocTosTenbHbI  cOOp JaHHBIX», «3D-MozenupoBaHMEe MECTHOCTH U OOBEKTOB
MecTHOCTHY, «['eonnpopmannonnsie cuctemsl (I'MC)», «Busyanusanus U npeacTaBleHUe

PE3yJIbTAaTOB.

B ocHoBe pa3paboTaHHON mporpaMMmbl JIEKUT MeETOIUYECKUH HWHCTPYMEHTapHi
denepanbHoro ThIOTOpa beicTpoBa AHTOHa HOpheBuua «CeTh AETCKHUX TEXHOMAPKOB

“KBantopuym”. BBOIHBIN MOYJIb.



[lporpamMa OpHEHTHpOBaHa Ha JOIOJHUTEIHHOE OOpa3oBaHHWE OOYYAIOIIUXCS

LIKOJIBHOTO BO3pacTta 7 Kiacca.

MaxkcuManbHOE KOJIMYECTBO 00y4aroImuXcs B rpyIe — 15 yenoBexk.

1.2.2. CtpykTypa IIaHUPYEMBIX pe3yIbTaTOB

HJ'IaHI/IpyeMBIe PE3YIBTATEI OIIUPAKOTCA Ha BCAYIIUE MICJICBBIC YCTAHOBKH, OTpaXXaromiue
OCHOBHOﬁ, CYHIHOCTHBIﬁ BKJIaJ KaX(HOﬁ HSy‘IaeMOﬁ nporpaMmmbl B PA3BHUTHUC JIMYHOCTH,

00ydJaroumxcsi, uX CrocoOHOCTEH.
B cTpykType miaHupyeMbIX Pe3yJIbTaTOB BBIIEISIOTCS CIICAYIOUIHE TPYIIIbL:

1. JluuHOoCTHBIE pe3yabTaThl OCBOEHUS OCHOBHOM  00pa3oBaTENbHOM  MPOrpaMMBbI

MMpeaACTaBJICHBI B COOTBCTCTBHUU C prHHOﬁ JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeramnpeaMeTHble pPe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHONW MPOTPAMMBI

IIPEJICTaBJIEHbI B COOTBETCTBUHM C MOArPYIIIAMH YHUBEPCAJIBHBIX YUEOHbBIX JEHCTBUI.

3. IlpenmeTHble pe3ynbTaTbl OCBOEGHUS OCHOBHOM  0Opa30BaTENbHONM  MHPOTrpPaMMBI

MIPE/ICTABJICHBI B COOTBETCTBUU C TPYMIIAMU PE3YJIbTATOB YYEOHOTO MpeaMeTa.

1.2.3. JIuyHOCTHBIE PE3yabTATHI
Ilpoepammmusie mpebosanus Kk ypo8Hio 60CRUMAHHOCMU (TUYHOCTHbLE Pe3VIbmanbvl):

— c(OpMHUPOBAHHOCTh BHYTPEHHEW MO3UIIMK O0YyYaromIerocs, dMOIIMOHAIBHO-TIOJI0KUTEIFHOE

OTHOIIeHHE 00yUaroerocs K IIKoJie, OpUeHTAIIMs Ha TIO3HAHKUE HOBOTO;
— OpHEHTalMs Ha o0pa3el] MOBEIEHUS «XOPOLIET0 YICHUKA;

— ¢(hOopMUPOBAHHOCTH CaMOOIIEHKH, BKJIIOYas OCO3HAHHE CBOMX BO3MOXHOCTEW B YUEHUH,
CIIOCOOHOCTH aJIeKBAaTHO CYIUTh O MPUYMHAX CBOETO YycleXa/Heycliexa B YYEHUHU; YMEHHE

BUJCTHE CBOU JOCTOMHCTBA M HCIOCTATKH, YBAXKATH ceba u BEPUTH B YCIIEX,
- C(bOpMI/IpOBaHHOCTB MOTHBAIIUH K yqeGHoﬁ ACATCIIbHOCTH,

— 3HaHME MOpPAIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPAIBHO-ITUYECKUX CYXKACHUH,
CHOCOOHOCTh K PEILICHUI0 MOPAJIbHBIX NMPOOJIEM Ha OCHOBE KOOPAMHAIMH DPA3IUYHBIX TOYEK
3peHHsl, CIOCOOHOCTh K OIIEHKE CBOHMX IMOCTYIKOB M JIGHCTBHI JPYTrUX JIOACH C TOYKU 3pEHUS

COOJTI0ICHHSI/HAPYIIICHUST MOPAJTLHONH HOPMBI.



IIpocpammmusie mpeb6oanus K yposHIO pa3eumusi:

— C(bOpMI/IpOBaHHOCTB IMPOCTPAHCTBCHHOI'0O MbIIJICHUA, YMCHUE BHUICTH 00BEM B IIOCKHX

npeaMeTax;
— ymMeHHe 00pabaThIBaTh U CHCTEMAaTU3HPOBATH OOJIBIIOE KOTUYECTBO HH(POPMALINY;

— C(l)OpMHpOBaHHOCTB Kp€aTHUBHOT'O MBINUJICHUA, IMOHUMAHUEC IIPUHIOUIIOB CO3JaHHUSA HOBOI'O

IPOAYKTA;
— c(hopMHUPOBAHHOCTh YCUIYMBOCTH, MHOI'033JaUHOCTH;

- C(bOpMPIpOBaHHOCTI) CaMOCTOATCIIBHOTO IMOAXO0Aa K BBIIIOJIHCHUIO PAa3JIMYHBIX 3aJia4, YMCHHC

paboTaTh B KOMaH/ie, YMEHHE IPABUIbHO JIEJIErMPOBATh 3a4aUH.
1.2.4. MeramnpeiMeTHbIE PE3yJIbTAThI

I'eorpadus

BoinyckHUK HayuuTCS:

. BBIOMpAaTh ~ HCTOYHMKWA  reorpaduueckoii  uHpopmanuu  (kaprorpadudeckue,
CTaTHUCTUYECKUE, TEKCTOBBbIE, BUAECO- U (DOTOM300pa)k€HUs,, KOMIIbIOTEpHbIE 0a3bl JAHHBIX),

AZICKBATHBIC pCIIACMbIM 3aJa4aM,;

. OpUEHTUPOBAThCS B HCTOYHHKAX Treorpaduyeckoil mHbopMmaruu (kapTorpaduyeckue,
CTAaTUCTUYECKUE, TEKCTOBBIE, BHIECO- U (POTOU300paKEHHSI, KOMIBIOTEpHbIE 0a3bl JaHHBIX):
HaXOJIUTh W U3BJIEKATh HEOOXOAMMYI0 MH(POPMAIIMIO; OTPEIEIATh U CPAaBHUBATH KaU€CTBEHHBIC
U KOJMYECTBEHHBIE TOKA3aTeNld, XapaKTepu3ywlnue reorpaduueckue OOBEKTHI, MPOLECCH U
SBIICHUS, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpaguueckuM KapTaM pa3HOTO COJACp)KaHUS U
JIPYTUM HCTOYHUKAM; BBISIBJIATD HEJIOCTAOIIYIO, B3aUMO/IOTIOTHSIOTITYIO H/UIu
MIPOTUBOPEUYUBYIO TeorpaduiecKyo HHHOPMAIHIO, TTPEJACTABICHHYIO B OJJHOM MM HECKOJIBKHUX

HCTOYHUKAX;

. NpeJCTaBIsATh B  pa3nuyHblXx ¢opmax (B BuAe KapThl, TaOiuibl, rpaduka,
reorpa)UuecKoro OMHUCAHUA) TeorpaduiecKkyro WHOOpPMAIUI0, HEOOXOAUMYIO ISl pPelIeHUs

y‘{e6HLIX U MMPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4.
BLIHyCKHHK MOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

. MOJIEUPOBATh reorpapuueckue 0ObEKThI U SBICHUS;
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. NPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIONBb30BAaHUS Teorpapuueckux 3HaHWNA B

Pa3InYHbIX o0JracTsax JACATCIIBHOCTH.

Maremaruka

CraTucTHKA U TEOPHUS BEPOSITHOCTEN

BbImyCKHUK Hay4YUTCS:

. MPEJICTABIISITH IAHHBIC B BUJIE TAOJHII, TUarpamm;

. YUTaTh WH(GOPMAIIUIO, TPECTABICHHYIO B BUE TAOJIUIIbI, THArPAMMBbI.

B noBceHEBHOM KW3HU U MTPU U3YYECHHUH APYTUX IPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJICKaTh, HHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MH(OPMAIMIO, MPEICTABICHHYIO B
TabJIMLax U Ha AMarpaMMax, OTPaKarolyl0 CBOMCTBA U XapaKTEPUCTUKU PEATIbHBIX IPOLECCOB U

SBJICHUM.

Harnsgnas reomerpus
['eomeTpuyeckue Gurypol
BolnyckHUK HayuuTCS:

. ONepUpoBaTh Ha 0a30BOM YpOBHE MOHATHUAMHU: (Urypa, TOUKa, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJji, MHOTOYr'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IPAMOYTOJIBHUK U KBaJpar,
OKPYXKHOCTb M KpyT, NpSMOYTOJbHBIA NHapamienenunen, kyo, map. M3o0paxars uzydaeMble

(Gurypsl OT pykd U ¢ IIOMOILBIO TUHEHKU U LIUPKYIISL.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUN JPYTUX NIPEIMETOB BBIIIYCKHUK CMOXKET:

. pelaTh MpakTUYECKHe 3aJjaui ¢ MPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.
W3mepenns 1 BEIYACIEHUS
BolnyckHUK Hay4uuTCS:

° BBITIOJIHATG U3MCPECHUC IJINH, paCCTOﬂHI/II\/'I, BCJIMYHH YIJIOB C IMOMOIIBKO MHCTPYMCHTOB

JJIsA I/ISMepeHI/Iﬁ JJIMH U YTJIOB.
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duzuka
BBITTYyCKHUK HAy4UTCS:

. coOuoaTh MpaBuja OE30MacHOCTH W OXpaHbl Tpyda npu pabore C ydeOHBIM U

1a00paTOPHBIM 000PYIOBaHUEM;

® IMOHHUMATb IIPUHIUIIBI HeﬁCTBHH MalluH, HpI/I60p0B N TCXHHUYCCKHUX YCTpOﬁCTB, YCJI0BUA

UX 0E30I1aCHOT0 UCIIOJIL30BaHUS B HOBCGI[HCBHOﬁ KH3HH,

. UCIIOJIb30BaTh MPU BBIMOJIHEHUU Y4YEOHBIX 3a/lad Hay4HO-TOMYJSAPHYIO JUTEPaTypy O

(1)I/I3I/I‘~I€CKI/IX SABJICHUAX, CIIPABOYHLIC MaTCpUajibl, pECYPChbl MHTCPHETA.

HNudpopmaruka
BbinmyckHUK HayduTCs:

. pasnu4ath BUIBI HHGOPMAIUH 1O crioco0aM €€ BOCHPHSITHS YSIIOBEKOM H IO CIIOCO0amM

et NpeaACTaBJICHNA HaA MAaTCPHUAJIbHBIX HOCHUTCIIAX

. NPUBOJIUTH TMPUMEPHl HMH(POPMAIIMOHHBIX MPOLECCOB (IIPOLECCOB, CBS3aHHBIX C

XpaHeHueM, npeoOpa3oBaHUEM U Nepelaueil JaHHBIX) B dKUBOM MPUPOJE U TEXHUKE;

® KHaCCH(bHHHpOBaTB cpeacTBa HKT B cooTBETCTBUH C KPYTOM BBITIOJIHACMBIX 3aJ1a4.

MaremaTtnueckre 0CHOBbI HH(POPMaTUKI
BBINTyCKHMK MOJyYUT BO3MOXKHOCTB:

® IMO3HAKOMHUTBCA C MPUMCPAMH MATEMAaTHYCCKUX M011ene171 n  HUCIOJIB30BaHHEM
KOMIILIOTCPOB IMPU UX aHAJINU3C,; IIOHATH CXOACTBA U pa3JINYnid MCKIAY MaTeMaTHUYEeCKOH MOAEIbIO
00BEKTa M €ro HaTypHOfI MOZCIIbIO, MCKIAY MaTeMaTHUYECKONl MOJEIbIO 00BEKTa/SIBIICHUS U

CJIOBCCHBIM OITMCaHUECM.

Hcrnonb30BaHne MPOTPaMMHBIX CHCTEM U CEPBHCOB
BrinmyckHuK Haydures:

. KJIacCU(UIIMPOBATh (ailsibl 10 TUILY U UHBIM ITapaMeTpaM;
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. BBITMOJIHATH OCHOBHBIE omepaiuu ¢ ¢aiinamu (co3naBaTh, COXPaHATh, PeAaKTHPOBATh,

yIaJsATh, ApXUBUPOBATH, «PACIIAKOBHIBATE)» apXHUBHBIE (ailiibl).

BBIHYCKHI/IK OBJIAJACCT (KaK pPE3YyIbTaT IPUMCHCHHS ITPOrpaMMHBIX CUCTEM U HHTCPHET-CEPBUCOB

B JIAaHHOM KypC€ U BO BCEM 00pa30BaTEeIbLHOM IPOIIECCe):

. HaBbIKaMU PabOTHI ¢ KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSMU U HaBBIKAMHU, TOCTaTOUHBIMH
JUist paboThl C Pa3IMYHBIMHM BHJIAMU MPOTPAMMHBIX CUCTEM U UHTEpHET-CcepBUCOB ((aiioBbie
MEHE/KEPBhI, TEKCTOBBIC PEIAKTOPHI, JIEKTPOHHBIC TaOIUIbI, Opay3ephl, MOUCKOBLIC CHCTEMEI,
CJIOBapH, DJICKTPOHHBIC SHIIUKIIONEINHN); YMEHHEM OIMMUCHIBATH Pa0OTy ITUX CUCTEM U CEPBUCOB

C MCIIOJIb30BAaHUECM COOTBeTCTBYIOH_Ieﬁ TCPMHUHOJIOTUHU;

. pa3nuyHbBIMU (popMamMH TIPEACTABICHHUS AAHHBIX (TaOJHIbI, AUMArpaMMbl, TpaduKd H T.
1.);
° IIO3BHAKOMUTCA C HpOIpaMMHBIMH CpGZ[CTBaMI/I 1A pa6OTI)I C aYZ[I/IOBI/ByaJH)HI)IMI/I

JAHHBIMU U COOTBETCTBYIOIIMM MOHATUHHBIM aIllapaToM.
BbInmyCKHUK MOTY4UT BO3MOKHOCTD (B JaHHOM Kypce U MHOM y4eOHOM 1eATeIbHOCTH):

° IMPAKTUKOBATLCA B HUCIOJB30BAHWMW OCHOBHBIX BHWAOB IMPHKIAAHOTO IIPOTrpaMMHOIO

oOecrieueHns (pPeAaKTOpPbI TEKCTOB, JIEKTPOHHBIE TaOIUIBI, Opay3epsl U Ip.);

® IMO3HAKOMUTHLCA C MpUMEPAMH HCIOJIb30BaHUA MATCMATHUYCCKOrO MOACIMPOBAHUA B

COBPEMEHHOM MHUPE;

® IMO3HAKOMHTECSA C ITOCTAHOBKOM BOIIpoca O TOM, HACKOJBKO AOCTOBCpHA IOJYUCHHAd
I/IH(i)OpMaHI/IS{, MNOAKPCIUICHA JIM OHa J0Kas3aTCJIbCTBAMH IMMOAJIMHHOCTH (anMep: HaJIn4ue
BHGKTpOHHOﬁ HO,Z[HI/ICI/I); MMO3HAKOMHUTHCA € BO3MOKHBIMU IMOAXOAAMHU K OLCHKE JOCTOBCPHOCTH

uHpopManuu (IpUMep: CPaBHEHUE TAHHBIX U3 PA3HBIX HICTOUHUKOB);
. ITO3HAKOMUTHCS ¢ puMepaMu ucnoiab3oBanus KT B coBpemeHHOM Mupe;

M MOJIYYUTh MPCACTABJIICHHUA O p06OTI/I3I/IpOBaHHBIX yCTpOﬁCTBaX N UX HUCIIOJBb30BaHHMH HaA

IMPON3BOJACTBC U B HAYYHBIX UCCIICAOBAHUAX.

Texnomorus

PesynbraTel, 3asBieHHBbIE o0oOpa3zoBaTenbHOH mporpamMmoil  «TexHomorus» 1o OJoKam

COJIepIKaHUs
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®opMUpOBaHUE TEXHOJOTHYECKOW KYJIbTYpbl W TMPOEKTHO-TEXHOJIOTHYECKOTO MBIIICHUS

o0yyJaromxcs

BbInycKHUK Hay4YHUTCSA:

. CJIeIOBaTh TEXHOJIOTUHU, B TOM YHUCJIE B MPOIECCE M3TOTOBICHUS CYOBEKTHBHO HOBOTO
MPOAYKTA;
. OIICHUBATh YCIIOBUS TMPUMEHHUMOCTH TEXHOJIOTMM, B TOM 4YHCI€ C THO3UIUN

3KOJIOrMYEeCKOM 3alUIIEHHOCTH,

. [IPOrHO3UPOBATh IO WM3BECTHOW TEXHOJOTMHU BBIXOAbl (XapaKTEPUCTUKH NIPOAYKTa) B
3aBHCUMOCTH OT HW3MEHEHHs BXOJOB/IIapaMETPOB/PECypCOB, MPOBEPSATH IPOTHO3BI OIBITHO-
OKCIIEPUMEHTAIBHBIM IIyTEM, B TOM YHCIE CAMOCTOSTENBHO IUIAHHUPYS TakKoro poJaa

OKCIICPHUMCHTEI,

M B 3aBUCUMOCTH OT CUTyallUWM ONTUMH3UPOBATH 0a30BBIC TCXHOJIOTHU (3anaTHOCTI> —
Ka‘IeCTBO), IIPpOBOAWUTL QaHAJIN3 aJIbTCPHATHBHBIX PECYypCOB, COCIHUHATH B CI[I/IHHﬁ IIJ1aH
HECKOJIBKO TEXHOJIOTHMH 0e3 ux BUJAOUBMCHCHHA JISI IMOJYUYCHUSI CIIOKHOCOCTABHOI'O

MaTepUaIbHOrO UM UH(POPMALIMOHHOTO MPOIYKTA;
. IIPOBOJUTE OLEHKY U MCIIBITAHUE IOJIyYEHHOTO IIPOJYKTA;

® MMpOBOANTH aHaJInu3 HOTpC6HOCTGI\/JI B TEX 501041 HHBIX MaTCpHAJIbHBIX NI

MH(OPMaLIMOHHBIX TPOYKTAaX;

. OIHCBHIBATh TEXHOJOTMYECKOE PEIICHHE C MOMOINBI0 TEKCTa, PUCYHKOB, rpadudeckoro
N300paxeHus;
. aHAJIM3UPOBATh BO3MOXKHBIE TEXHOJOTHUECKUE PELICHNS, ONPEAEIITh X JTOCTOMHCTBA U

HEOOCTAaTKH B KOHTCKCTEC SallaHHOI\/’I CUTyalluu,

. MPOBOANTh M aHAIM3UPOBATH Pa3padOTKy W/WIM peaTu3alyio MPUKIAJIHBIX MPOCKTOB,
MpeAnoararoumx:
. orpezieNieHue XapakKTepUCTUK U pa3paboTKy MAaTepHalIbHOTO MPOAYKTA, BKIIOYAs €ro

MOZACIIMPOBAHUC B I/IH(l)OpMaLII/IOHHOI\/'I cpeaec (KOHCprKTOpC), BCTpauBaHHUC CO3JaHHOTO

UH(POPMALIMOHHOTO MPOAYKTA B 3aJJaHHYIO 000JIOUKY,

. U3rOTOBJICHHE HH()OPMAIIMOHHOTO MPOAYKTAa IO 33JaHHOMY QJITOPUTMY B 3a/JaHHOU

000JI04KE;
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. NPOBOAMTh U AHAIM3UPOBATh pPa3padOTKy W/WIM pealn3alHio TEXHOJIOTHYECKUX

IMMPOCKTOB, NPCAIIOJIararommx:

— ONTUMM3AIMIO  33JaHHOTO  crocoba  (TEXHOJOTMM) TMOJIyueHUs  TpeOyromerocs

MaTepHaIbHOTO MPOAYKTa (TI0CIIe ero MPUMEHEHHsI B COOCTBEHHOM MPAKTHKE),

— pa3paboTKy (KOMOMHUPOBAHHE, W3MEHEHHUE IapaMETPOB W TPEOOBAaHUN K pecypcam)

TEXHOJIOTHU ITOJIYYCHHA MATCPHUAIBHOI'O U I/IH(i)OpMaI_[I/IOHHOFO MNpOoAYKTa C 3aJaHHbIMHU

CBOMCTBaMH;
. OPOBOAWTh W aAHAIM3UPOBATh  pa3pabOTKy W/WIM  pealnu3aluio  IPOEKTOB,
Mpearoararommx:

— IUIaHupoBaHue (pa3paboTKy) MaTepHalbHOTO MPOJAYKTa B COOTBETCTBUHU C 3a/adyeid

COOCTBEHHOI JACATCIIbHOCTH (BKJ'II-O‘IaSI MOJCIUPOBAHUC U pa3pa60TKy ,I[OKYMCHTaI_II/II/I),

— IUIaHUpoBaHue (pa3paboTKy) MaTepuaibHOrO IPOJIYKTa Ha OCHOBE CAMOCTOSITEIBHO

HpOBeI[éHHBIX I/ICCHG,Z[OBaHI/Iﬁ HOTpe6I/ITeJ'ILCKI/IX HHTCPCCOB.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

. BBIABIAATE W (hopMynupoBaTh NpoOieMy, TpeOyIOIIyl0 TEXHOJIOTHYECKOTO
peleHus;
. MOJIU(PHUIIMPOBATH UMEIOLINECS IPOIYKTHI B COOTBETCTBUU C

CHTyaHHCﬁ/ 3aKa30M/ HOTpe6HOCTLIO/ 3aJad4ell  JesaTelIbHOCTU )51 B COOTBCTCTBHUU C Hux

XapaKTEePUCTUKAMHU pa3padaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

® TCXHOJIOTU3UPOBATH CBOI OIIBIT, MPEACTABJIATH HA OCHOBE PCETPOCICKTUBHOI'O
aHaJlu3a U yHI/I(bI/II(aL[I/II/I ACATCIIbBHOCTH OIMMCAHUC B BHUJAC HMHCTPYKIHUU WA TEXHOJIOTUYECKOM

KapThI.

1.2.5. IIpeameTHBIE pE3yabTaTHI
IIpocpammmuvie mpebosanus Kk 3HAHUAM (Pe3yTbmansl MeopemuiecKol N0020Mo8KU):

. npaBuiia 0e30MacHOi paboThl C 3JIEKTPOHHO-BBIYMCIUTENbHBIMU MAallMHAMU H

CpeAcTBaMu JJ1si cOopa MPOCTPAHCTBEHHBIX JIaHHBIX;
. OCHOBHBIE BUJIbI IIPOCTPAHCTBEHHBIX TaHHBIX;

. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(DOPMAITMOHHBIX CEPBHCOB,;

15



. npodecCuoHaIbHOE MPOTpaMMHOE obecrieueHne TUTST 00paboTKHn
MMPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBBI ¥ IIPHHIIUTIBI 23POCHEMKH;

® OCHOBbBI W IMPUHIUIIBI pa6OTBI I‘J'IO63,J'IBHLIX HaBUT'aIMOHHBIX CIIYTHHKOBBIX
cucreM ('HCC);

® MMpEaACTaBJICHUC u BU3yaJin3alvia MMPOCTPAHCTBCHHBIX JaHHBIX JJIS
HEenpo(eCcCHOHANBHBIX TOJIb30BATEIICH;

. npuHunel 3D-MoaenupoBanus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpahuyeckux CEpBUCOB;

° MMpeaAcCTaBJICHUC )51 BU3yalIn3anuid MMPOCTPAHCTBCHHBIX JAaHHBIX JJISL

Henpo(eCCUOHAIBHBIX TOJIb30BATEIIECH;
. nemm(prupoBaHre KOCMUYECKUX U300pakKeHHUIA;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanus K YMEHUAM U HABLIKAM (pe3ylbmamsl NPaAKMU4ecKol

NnO02OMOBKU):

® CaMOCTOATCIIBHO PpCIaTh IMOCTABJICHHYIO 3aJa4y, aHAJINU3UpPpysad U noz[61/1pa51

MaTepHuaJibl U CPECACTBA IJIA eé PpCHICHUAA,

. CO3/1aBaTh M PACCUMTHIBATh MOJETHBIA IUIAH JJISi OSCIMIOTHOTO JIETaTEIbHOTO
arnrmnapara;
. oOpabaTrhiBaTh  adpOCHEMKY M  MOJy4aThb TOYHbIE OPTO(OTOMIAHBl U

ABTOMATU3WPOBAHHBIC TpéXMepHBIe MOJACIN MECTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3aIUIIaTh COOCTBEHHBIE POEKTHI;

. BBITMOJIHATH OLU(POBKY;

® BBITIOJIHATH HpOCTpaHCTBCHHbIﬁ aHaJInu3;
. CO3/1aBaTh KapThl;
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. CO3J1aBaTh MPOCTEHIITNE TeorpapruuecKre KapThl PA3IMIHOTO COICPIKAHMS,
. MOJICIIUPOBATh reorpapuuecKue 0ObEKThI U SBICHUS;

. NPUBOAUTH MPUMEPHI MPAKTHYECKOTO MCIIOJIb30BaHMS Teorpagpuueckix 3HaHUN B

Pa3InYHbIX o0JracTsax JACATCIIBHOCTH.

1.3. Cucrema OICHKU JOOCTHIKCHHA IUIAaHHPYCEMBIX PE3YJIbTaTOB OCBOCHUA OCHOBHOM

00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHuUs
Buae!l koHTpONIS:
- IPOMEXXYTOYHBIN KOHTPOJIIb, TPOBOJAUMBII BO BpeMsl 3aHATHI;
- UTOTOBBIM KOHTPOJIb, TPOBOAUMBIN TOCTIE 3aBEPIIECHUS BCEil yueOHOM MporpaMMel.
®DopMBI TPOBEPKH PE3YIHTATOB:
- HaOmoieHre 3a 00y4JaroIMMUCS B TIpoliecce paboThI;
- UTPHI;
- UHIUBUAYATbHbBIE U KOJUIEKTHBHBIE TBOPUYECKUE PAOOTHI,
- 6ecenibl ¢ 00YJAIOIIUMHUCS U UX POJTUTEINISIMHU.
@DopMBbI MTO/IBE/ICHUS UTOTOB:
- BBITIOJTHEHUE MPAKTUYECKUX paboT;
- TECTHI;
- QHKETEI;
- 3aIUTa TPOCKTA.

HroroBast arrecTamus o6yqa}0111nxc51 MNpOBOAUTCA IO pPE3yJibTaTaM MNOATOTOBKH H 3alllUThI

IIPOEKTA.

I[J'IH OICHUBAHUA OCATCIbHOCTHU o6yqa101u14xc;1 HUCIOJIB3YIOTCA HWHCTPYMCHTBI CaMO- H

B3aMMOOIICHKH.
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2.2. IlpumepHbIe TporpamMmbl y4eOHBIX mpeamMeToB, KypcoB (YTII, rae kak mpumep MpormucaHo

«Keiic 1 — 10 4gacoB», mociie KpaTKO€ OINHCaHUE, YTO 3TO 3a KEiC, OMMCAaHHE M0YacOBOE

BBIHOCUM YK€ B CaM Keiic).

[TpumepHOE yueOHO-TEeMaTHYECKOE TUIAHUPOBAHHE:

Ne
/o

Pasnen nporpammbl yueOHOro Kypca

KomnnuectBo
4acoB

3nakomcTBO. TexHuka OezonmacHocTu. BBomnoe 3anstue («MeHsis
MUDY).

Beenenne B reomHdopmanmonHele  TexHonoruu.  Kedic  1:
«CoBpemMeHHbIe KapThl, WK Kak onucars 3emMiaio?».

Kelic 3HakoMUT 00yyarouuxcs ¢ pa3HOBUIHOCTSAMU JaHHBbIX. Peras
3ajady Keiica, 00yJaroImuecs poXoIaT CIEAYIOIINEe TEMAaTUKU: KapThbl
U OCHOBBl HUX (OPMHUPOBAHUS; H3YyUEHHE YCIOBHBIX 3HAaKOB U
OPUHIUIIOB UX OTOOpak€HWs Ha KapTe; CUCTEMbl KOOpAMHAT MU
MPOCKIUN KapT, HUX OCHOBHBIE XapaKTEPUCTUKA MU BO3MOKHOCTHU
OpUMEHeHHs; MacmTad M Jp. BCHOMOTraTelbHblE HHCTPYMEHTBI
(bopMHpOBaHUS KapThl.

Keiic 2: «I'nmobGanpnoe mo3uimonupoBanue “Haiinu cebst Ha 3eMHOM
mape”».

HecmoTpss Ha TO, YTO HABUTATOPBI U CIIOPTUBHBIE TPEKEPHI CTAIH
HEOTHhEMJIEMOI 4acThIO Hallel >KU3HU, MaJlo KTO 3HAeT MPHHLMUI UX
pabotsl. IIpoiins keiic, obyudaronuecs yzHatot npo I'JIOHACC/GPS
— OpUHUOUIOBl  pabOThl, HMCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npumMeHenue. [Ipumenenue snorrepoB. Busyanuszanus TEKCTOBBIX
NaHHbIX Ha kapTe. Co3aaHue KapThl MHTEHCUBHOCTH.

®ororpaduu 1 MaHOPaMBbI.

Pasmen, mOCBAMEHHBI WCTOPUM W TNPHUHIMIAM  CO3JIaHUS
dotorpaduu. OOyuaronuecs MO3HAKOMSITCS C TEXHUKOW CO3JaHUS
doTtorpaduu, TO3HAKOMSTCS C  BO3MOXHOCTSIMH  TPUMEHEHUS
¢dororpadun kKak cpeacTa cozaHus Yero-auoo.
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5 OcHoBbI adpodorochéMkr. [IpuMeHnenrne 6eCTIIIOTHRIX aBUAITMOHHBIX | 29
cucteM B adpodorochémke. Keiic 3.1: «J/lns dero Ha camom jene
HYXXEH OCCIIMIOTHBIH JIETaTeIbHBIN anmapar?y.

OO0BEMHBIN Kelc, KOTOPBIN MO3BOJIUT 00YYAIOIIMMCS OCBOUTH MOJHYIO
TEXHOJOTMYECKYI0  LENOYKY, MCIONb3YEMYIHD  KOMMEPYECKHMMHU
KOMITAaHHSIMHU. Y CTPOUCTBO M MpUHIHIBI PyHKIImoHUpoBanus BITJIA,
OCHOBBI (DOTO- U BUACOCHEMKU U MPUHIUIIOB Iepenadyr UHpopMalu
¢ BIUIA, o6paboTtka manHbix ¢ BITJIA.

6 Keiic 3.2: «M3meHeHne cpeabl BOKPYT HIKOJIBIY. 10
[MIponomkenne keiica 3.1. OOywarommecs, uMess B CBOEM
pPaCHOpSDKCHHH  3JICKTPOHHYIO 3D-MOens IIKOJIBI, TMPOJIOJDKAIOT
BHOCUTb M3MEHEHMsI B MPOAYKT C IEJIbI0 OJIAarOyCTpOWCTBa paiioHa.
OOyuaromuecs: TPOJOJDKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJICJUPOBAHUS, 3aBEpPILIasi IPOEKT.

7 [TonroroBka 3amuThl MPOEKTA. 5)
8 3anuTa MpoeKTOB. 2
9 3akmountenbHoe 3aHaTue. [logBeieHre uToroB paboThI. 2

2.2.1. O01m1re moJI0KEHNS

[Tporpamma  «I'eoMHQOPMALMOHHBIE  TEXHOJOTMH»,  SBISICH  HEOOXOAUMBIM
KOMIIOHEHTOM 00I1lero o0pa3oBaHUs BCeX OOYYaIOLIMXCS, MPEAOCTABISET MM BO3MOXKHOCTb
MMPUMCHATH Ha IPAaKTUKE 3HAHUSA OCHOB HayK. HporpaMMa SIBIISICTCA (i)aKTI/I‘-IeCKI/I € ANHCTBECHHBIM
IIKOJTPHBIM  YIEOHBIM KypCOM, OTPAXAIOIMUM B CBOEM COJACpPNKAHWUW OOIIHME TPUHIIUATIBI
npeoOpa3yromnieil JesTeTbHOCTH 4YeJOBeKa M BCE AaCIEeKThl MaTepHalbHON KyibTyphl. Kypc
HaIpaBJIeH Ha OBJIAJICHUE O0yJYarOIMMHUCS HaBBIKAMU KOHKPETHOW MpeIMEeTHO-TIpeoOpasyromien
JeSITeIbHOCTH, CO3JJaHMe HOBBIX IIEHHOCTEH, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTAM
pa3BuTHs o0mecTBa. B pamkax «TeXHOIOTHI MPOUCXOAUT 3HAKOMCTBO ¢ MUPOM MPOdeccHii u
opueHTalus oOydarouuxcst Ha padoTy B pa3IUYHbIX cdepax OOLIECTBEHHOI'O MPOU3BOJICTBA.
Tem cambiM oOecrieuyuBaeTcs NPEEMCTBEHHOCTh Iepexoja OOydarommMxcsi OT OOIIero K

npodeccCuoHaTEHOMY 00Pa30BAHHIO M TPYAOBON JAESITETLHOCTH.

[Tporpamma mpenmera «TexHonorus» obecrneunBaeT (opMuUpoOBaHHE y OOyYaromUXcs

TEXHOJIOTHYECKOTr0 MBINIIeHUd. CXeMa TEXHOJOrMYECKOI0 MBIIIIICHUS (HOTp€6HOCTI> — OCJIb —
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croco0 — pe3ysabTaT) MO3BOJIAET HAauOOJIee OPraHMYHO peliaTh 3aa4d YCTAHOBIICHUSI CBSI3Ei
MCKOY O6pa3OBaTeJILHBIM N KU3HCHHBIM IIPOCTPAHCTBOM, 06pa30BaT€HBHBIMI/I pe3yiibTaTaMu,
MOJIYYEHHBIMH TIPU HM3YyYEHUHW PA3IMYHBIX IMPEIMETHBIX 00JIacTel, a TakKe COOCTBEHHBIMH
00pa3oBaTeNbHBIMU  pe3yJIbTaTaMU  (3HAHHWSIMH, YMEHHUSIMH, YHHUBEPCAJIbHBIMU YYCOHBIMHU
JNEHCTBUSAMU W T. NI.) W JKU3HCHHBIMH 3amayaMu. Kpome TOro, cxema TEXHOJOTHYECKOTO
MBIIUICHUS TO3BOJISIET BBOJAUTH B 00Opa30BaTEIbHBIN MPOLIECC CHUTYAlUM, JAIOIIME OIbIT
NOPUHATHS MIParMaTUYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX OOpa30BATENbHBIX PE3yJIbTaTOB,
HauWHas OT pelIieHUs OBITOBBIX BOIPOCOB M 3aKaHYWBAs pEIICHUEM O HaIlPaBICHHUIX
NPOJIOJDKEHHS 00pa30BaHMsl, TOCTPOCHHEM KapbePHBIX M KU3HCHHBIX IIAHOB. TakuMm oOpa3om,
nporpamma  «l'eomHpOpMATHKa» TO3BOJSET CHOPMUPOBATH Yy OOYYAIOIIMXCSA  PECype
NPAaKTUYECKUX YMEHWH M OIbITa, HEOOXOMUMBIX JUIsl Pa3yMHOH OpraHU3aliu COOCTBEHHOMH
KU3HHU;, CO3Ma€T YCJOBUS IS Pa3BUTHS HWHHUIIMATHBHOCTH, H300pETaTECIbHOCTH, THOKOCTH

MBIIIJICHHUA.

Y4eOHO-BOCITUTATENBHBIM TPOIECC HANpaBiIeH Ha (OPMHPOBAHWE W  pa3BUTHE
Pa3JIMYHBIX CTOPOH OOYUAIOLIMXCS, CBA3aHHBIX C pea3aleil Kak uX cOOCTBEHHBIX UHTEPECOB,
TaK U MHTEPECOB OKpyxkaromero mupa. [Ipu 3ToM ruGKocTh mporpamMMsl 10O3BOJSIET BOBIJIECUD
00y4aroluXxcsl ¢ Pa3INYHBIMU CIIOCOOHOCTAMU. bonbiioil 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4eCTb MHTEPECHI U OCOOEHHOCTH JMYHOCTH KaXKAO0ro oOydaromierocs. 3aHATHs OCHOBaHbI Ha
JUYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHUs, a TaKKe CHUCTEMHO-AEATEIIbHOCTHOM

MeToJIe 00yUeHUsI.

I[aHHaSI nporpamMma mpearnojaract BapI/IaTI/IBHHﬁ noaxod, TaKk KaKk B 3aBUCHUMOCTH OT
06yqa101uer005{ IMMO3BOJIACT YBCIIMYUTD UK YMCHBIINTDH 00BEM TOI MIN UHOMI TEMBI, B TOM YUCJIC

Y CJIIOKHOCTb, a TAKXKE MOPAIOK IIPOBEICHHUS 3aHATUN.

2.2.2. OcHOBHOE cojiepaHue Y4eOHbIX TPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1IIEro 00pa3oBaHUs

Ha npotsbkeHun Kypca mporpamMmbl OOyYaroIIUecs IO3HAKOMSTCS C Pa3IUYHBIMU
reoMH(pOPMALIMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKUX 00JacTAX MPUMEHSETCs reonH(popMaTrKa,
KaKHhe 3aJlaqd MOKET pellaTh, a TaKKe CMOTYT CaMH NPUMEHSTH €€ B CBOCH IMOBCEIHEBHOU
xu3Hu. OOyudaromuecs 0a30BO YCBOST NPHUHLMI Mo3ulmoHupoBaHus ¢ nomormbio ['HCC.
VY3Hal0T, KaK MOKHO OpPraHM30BaTh COOp CIYTHHKOBBIX JAaHHBIX, KaK OHU NPEACTABIAIOTCS B
TEKCTOBOM BHJIE U KaK X MOXHO BU3yaJH3UpOBaTh. B pamkax mporpamMmbl BEIOEPYT IMPOEKTHOE
HalrpasJIeHNue, HaydaTcs CTaBUTh 3aJadd, MCCIENOBaTh MPOOJIEMAaTHKY, IUIAHMPOBATh BEICHUE
IPOEKTa ¥ TPAMOTHO PACHPEACIATH POJIM BHYTPH KOMaHIBI.
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OOyyaronuecs CMOTYT TO3HAKOMUTBCS C MCTOPHEH TNpUMEHEHUs OEeCHMIOTHBIX
JIeTaTeIbHBIX allapaTroB. Y3HAIOT O COBPEMEHHBIX OCCIUIOTHUKAX, CMOTYT PEIIUTh PAa3INIHbIC
3a/1a4¥ ¢ UX TIOMOIIIBIO. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OCCITMIIOTHBIX
cucteMm. OOyuaroluecs: y3HaIOT, KaKk cO3/4aéTcsl MONETHOE 3a/iaHue A OecnuioTHUKOB. Kak
MPOU3BOAUTCS 3allyCK M JalibHemas cbhéMka ¢ nomoiibto BAC. A Takke moiydar Takue

pe3ybTaThl ChEMKH, KaK OpTO(OTOIUIAH U TPEXMEPHBIE MOICIH.

OOyuarommecst  yray0sTcss B TEXHOJOTHIO  OOpa0OTKM  TEOJaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJICTUPOBAaHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSTEIBHO CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH 10 T0JIETHOMY 3aAaHuto. Cozmpanyt 3D-monemnu.

OOyuaromiyecs 03HAKOMSATCS C pa3IMYHBIMU YCTPOICTBaAMU POTOTUIIMPOBAHUS. ¥Y3HAIOT
o0mme TPUHIUNBI PadOTBI YCTPOWCTB, cepbl WX NPUMEHEHHUS U TPOIYKTHI JIEATEILHOCTH
JaHHBIX ycTpocTB. OOydaromuecs HaydaTcsi TOTOBUTh 3D-Mozaenu ajisi medaTtu ¢ MOMOIIBIO
9KCHOpTa JaHHBIX. JIOMOJHAT MOAENM MO JaHHBIM a3pO(OTOCHEMKU C IMOMOILBIO PYYHOIO

MOJCIUPOBAHUS. HpI/IMCHHT YCTPOﬁCTBa A IPOTOTHUIIMPOBAHUS MJIA II€YATH 3alaHUA.

OOyuaromuecst u3y4aT OCHOBBI B TOAr0oTOBKe npe3eHtanuu. Coznanyt e€. [lonrorossrcs

K IIpCACTABJIICHUIO PCAJIM30BAHHOI'O ITPOTOTHUIIA. HpeILCTaBSIT €T0, 3aluias ImpoceKT.

3.1. IlpumepHBbIii yueOHBIH IJ1aH OCHOBHOTO 0011Iero 00pa3oBaHus

3.1.1. IlpumepHslit KaneHaapHbli yueOHbIi rpaduk Ha 2019/2020 yueOHbli roa

Ilepuoa 00yueHus: — CEHTAOpPb-Maii.
KosimuecTBo yueOHbIX Heesib — 34.
KosmmyecTBo yacoB — 68.

Pexxum npoBeeHus 3aHATHIL: 2 pa3a B HENEIIO.

HpaSIlHI/ILIHBIC 1 BBIXOJHBIC ITHH (HO MMPONU3BOACTBCHHOMY KAJCHAAPIO IIPpU IIECTUAHEBHOM

paboueit Hezene):
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KanukynsapHslii nepuon:

Ne Mecsn

®opma
3aHATUA

Kon-
BO
YacoB

Tema 3aHaTU

®opMa KOHTPOJIA

1 CeHTs0pb

JU/TIP

3HaKOMCTBO. Texuuka
0€30I1aCHOCTH. BBoanoe
3anstue (Messist Mup+).

becena

2 CenTs6pn

JUTIP

HeoOxonumocts  KapTel B
coBpeMeHHOM Mupe. Cdepsl
NPUMEHEHHSI, TEePCIEKTHBEI
UCTIOJIb30BAHUS KapT.

becena

3 CenTs6pn

JUTIP

BekropHble = ngaHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IlBer kak aTpuOyT
KapThl. 3HAaKOMCTBO C
KapTorpapuuecKuMu OHJIaiH-
CEpBHCAMH.

becena

4 CenTs0pn

JUTIP

Cser u 1Bet. Ponp 1Bera Ha
kapte. Kak 3acTaBuUTh 1BET
pabortartb Ha ce0s?

becena

5 OxkTs0pb

JU/ITP

Co3manre W MMyOJNHMKaIUS
COOCTBEHHOM KapThl.

JemoHcTpanus
pelIeHus Keica

6 OxTs0pB

JU/ITP

CucreMsl TJI00aIBHOTO
HO3I/IHI/IOHI/IpOBaHI/I$I.

becena

7 OxkTs0pb

JU/ITP

[IpuMeHeHne CIYTHHKOB IS
MO3ULIMOHUPOBAHUS.

JemoHcTpanus
pelIeHus Keiica
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8 OKT0pb JI/TIP Ucropus ¢dbotorpaduu. | becena
dotorpadusi Kak  Crocoo
U3yYeHUS OKPYXKAoIIero
MUpa.

9 Hos6pn JI/TTIP XapakTepucTUK becena
¢doroanmaparos. [lomydenue
KayeCcTBEHHOTO ()OTOCHUMKA.

10 | Hosi6pn JI/TIP Coznanne chepuueckux | becena
IMAHOPAM. OcHoBHBIE
MTOHATHS. Heo6xomumoe
o0opy/Jl0BaHUE. Texnuka
CbEMKHU cheprudeckux
naHopam Pa3IN4HOM
anmnapaTrypou.

11 | Hos6ps JU/TIP Coznanune cpepuueckux | TectupoBanue
IaHOpaM. CumBka
MOJy4YeHHbIX  (oTorpaduii.
Koppexknus U peryub
MaHOPaM.

12 | Jexabpn JU/TIP @ororpammerpuss U ee | becena
BIMSIHME Ha COBPEMEHHBIN
MHUP.

13 | dexabpn JI/TIP Cuenapun cbeMku 00BekTOB | becema
TSt MIOCJIETYFOTIETO
MTOCTPOCHHS 1794 B

TPEXMEPHOM BUJE.
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14

JHexabpb

JI/TIP

[TpunImn MOCTPOEHUSA
TPEXMEPHOTO  H300pakeHus
Ha KommbloTepe. Pabora B
¢dororpammerpudeckom I10 -
Agisoft ~ Metashape  wim
AQHAJIOTUIHOM. O6paboTka
OTCHSITOTO MaTepuaa.

becena

15

Jexabpb

JUTIP

becnunorHuk B
reonHpopMaTHKe.
YCTpolicTBO M NpPUMEHEHUE
JIpOHa.

becena

16

SIuBapp

JUTIP

Texunueckue 0COOEHHOCTH
BILJIA.

becena

17

SaBaph-
®deBpanb

JUTIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®despanb

JUTIP

Hcnonw3oBanue
OECIIMJIOTHUKA [UISI CBEMKH
MECTHOCTH.

JlemoHcTpanus
peuieHus keica

19

Maprt

JUTIP

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

becena

20

Maprt

JUTIP

TexHonorun
MPOTOTUIIUPOBAHUS.
VYerpolicTBa U1 BOCCO3AaHUs
TPEXMEPHBIX MOJIEIIEH.
Pa6ota ¢ 3D-mipunTEpOM.

becena
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21 | Mapt JI/TIP Ousnueckne W xumuueckue | TectupoBaHue
CBOMCTBa IuIacTHKa g 3D-
IIPUHTEPA. ITeuaTs
TPEXMEPHON MOJEIIN LIKOJIBI.
22 | Mapt JI/TTP Pabora B IIO gms pyunoro | becena
TPEXMEPHOTO
MmoenupoBanus — ScetchUP
TN aHAJIOTUYHOM.
23 | Ampenb JUITP DKCIOPTUPOBAHUE becena
TPEXMEPHBIX (aiinos.
[IpoekTupoBanue
COOCTBEHHOI CIIEHBI.
24 | Aupenb JUTIP I[Tlewarre wmomenu Ha 3D-| Becena
MIpUHTEPE. Odopmnenue
TPEXMEPHOM  BELIECTBEHHOMN
MOJIEIIH.
25 | Mait I1P IToaroroska 3alUThI
MPOEKTA.
26 | Mait I1P 3ammra npoeKToB. JemoHcTpanus
pELLIECHHS KECOB
27 | Maii JU/TIP 3aKIIYATEIIBHOE  3aHATHE.

[TonBeneHne MUTOrOB padOTHI.
[Tnans! o qopaboTke.
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3.2. CucremMa yCIIOBHI peaau3alii OCHOBHOM 0011e00pa3oBaTebHON MTPOrpaMMbI

3.2.1. OmucaHue KaJpOBHIX YCIOBHH peanu3allid OCHOBHOW 0Opa3oBaTEeIbHON IMPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (ONMMCAaHNE KOMITIETEHIINH HACTABHHKA)

HacraBauk IMporpaMmbl « COI/IH(i)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTYyaJIbHBIX 3HAHWUM 0
HaIlpaBJICHUIO T'COIMPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TakKKXC ICHCPUPYCT HOBLIC IIOAXOAbI U
peliCHus, BOILUIOIIAA UX B PCAJIbHBIC IIPOCKTHI. HacraBHUK sBIsSeTCS I'paMOTHBIM CIICHHUATIUCTOM
B 001acTu FCOI/IHCI)OpMaI_II/IOHHLIX CHUCTEM, CJIICIUT 3a HOBOCTAMU cBoei oTpaciii, U3y4acT HOBBIC
TCXHOJIOT'UH. O6naz[aeT HaBBIKaMH HpOCKTHOﬁ ACATCIIbHOCTHU, BHCAPASA eé IIPUHIMIIBI B ITPOLECC

00y4eHusI.

HactaBHuk B paBHOW cTemeHH 007IaaeT KaK CHCTEMHOCTBbIO MBIIUICHUS, TaK M JIyXOM
TBOpYECTBA; MOOWJICH, yMeeT padoTaTh B KOMAaHJE, KPUTHYCCKH MBICIIHTh, aHAJIM3UPOBATH U
000011aTh OIBIT, TEHEPUPOBATH HOBOE, YMEET CTABUThH 3a7aUd U PEIIaTh X, a TAK)KE padoTaTh B
YCJIOBHSIX HEOMNPENEIEHHOCTH U B PaMKax MPOEKTHOM napaaurmbl. [loMUMO 3TOrO, HaCTaBHUK

00J1a1aeT MeIaroruuecKon Xapu3Monu.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NIPOrpaMMbl Y4eOHOI0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqa101unecx IMO3HAKOMATCA C pa3IMYHBIMH  COBPEMCHHBIMU FCOI/IH(l)OpMaI_II/IOHHI)IMI/I
CHCTCMaMU. y3HaIOT, B KaKHX 00JaCTIX IIPUMCEHACTCA FeOI/IH(l)OpMaTI/IKa, Kakue 3agadyu MOXKCET

pemaTh, a TAKXKe Kak 00yJaromuecss MOTyT CaMH MTPUMEHSTH €€ B CBOCH MOBCETHEBHON YKHU3HU.
2) Ypok padorsi ¢ TJIOHACC.

OOGyuaromuecst 60a30B0 YCBOAT MPUHIMUII TTo3unimonrupoBanus ¢ nomomipto 'HCC. Y3naror, kak
MOYKHO OpraHM30BaTh COOp CITyTHUKOBBIX JIAHHBIX, KAK OHU MPECTABISIOTCS B TEKCTOBOM BHJIE

¥ KaK X MOXXHO BU3YaJM3HPOBATh.
3) BbIGop NPOEKTHOr0 HANMPAaBJIeHHs U pacnpeaeleHne poJieii.

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccinenoBanue mnpoOiieMaTHKU.

IInanupoBanue npoekra. Pacripenenenue poseu.
4) YcTpoiicTBO M IpUMeHeHHe 0eCUIOTHUKOB.

OO6yuaromuecs no3HakomsTcs ¢ ucropuei npumenenuss bAC. Y3nator o coBpemenHbix BAC,
KaKye 3aJa4d MOXKHO peIlaTb ¢ MX IOMOILIBIO. Y3HAKOT TAaKXKE OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcCHOBBI ChEMKH ¢ 0€CITHIIOTHHKOB.

OOyyaromuecs y3HarOT, Kak co3naércs nonérnoe 3ananue st BAC. Kak nponsBoaures 3amyck
U JanbHeimas cbéMka ¢ nomoupo BAC. A Taxke Kakve pe3yiabTaTbl MOXKHO MOJYYUTh U KaK

9TO cAeNaTh (MOoJy4eHne OpTOPOTOIUIaHA U TPEXMEPHOM MOIETIH).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHI 00pad0oTKH reo aHHbIX.
ABTOMaTH3MPOBAHHOE MOJEIUPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH TIO TIOJNETHOMY 33/IaHHUIO.
8) OO0pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanue 3D-monenei.

9) HM3yueHme ycTpoOicTBa JJIsi IPOTOTHIIMPOBAHMSI.
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O3HaKOMJIEHHE C YCTPOMCTBaMU MPOTOTUIIMPOBAHUS, MPEIOCTABICHHBIMU OOYUYaIOIIMMCSI.
OOyyaromuecs y3HarT 00II1e MPUHITUIBI PA0OTHI YCTPOKCTB, a TAK)KE KOT/1a OHU MPUMEHSIOTCS

U YTO C UX MIOMOIIBI0 MOXHO MOJTYYUTh.
10) IoaroToBKa JaHHBIX JJIS1 YCTPOICTBA MPOTOTHIIMPOBAHUS.

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, TOArOTOBKA 3aJaHUM 10 M€YaTH.
11) [IporoTHnHpOBaHHE.

[IpumeneHnue ycTpoicTB nmpoToTUnupoBanus (3D-nipuHTED).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHeHI/Ie MoOJIeNIed 110 JTaHHBIM aSPO@OTOCBéMKI/I C MOMOIIBKO PYYHOTO MOJACIIMPOBAHUS U

IIOATOTOBKA K [1€4aTH HA yCTPOMCTBAX IIPOTOTUIIUPOBAHMUS.
13) IoaroToBKa npe3eHTaIuii.

I/I3yquHe OCHOB B IIOATOTOBKC MPE3CHTAHNU. COBI[aHI/Ie MMpE3CHTAU. HOILFOTOBKa K

HPEICTABICHUIO PEaTn30BaHHOTO MPOTOTHIIA.
14) 3anmTa NpoeKToB.

HpeI[CTaBJ'IeHI/Ie PCATIN30BAHHOIO ITPOTOTHUIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bcero
Ne ni/m Pasnensl mporpaMmmel yaueOHOTO Kypca 4acoB
1 | 3naxomcrBo. Texnuka 6e3onacHocTu. BBoHOe 3aHsATHE 2
(«Mensisi MUP»).
2 | BBenenue B reonngopmMannoHHbie TexHoorun. Keiic 1:
«CoBpemMeHHbIe KapThl, i Kak onucarb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 2
MPUMEHEHHUS, IEPCIIEKTUBBI UCIIOIb30BaHUS KapT.
2.2. Bektopnble nanHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'MC. 2
[IBeT Kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKkuMu OHJIaHH-CepBUCAMHU.
2.3. Cser u uBert. Ponb 1Bera Ha kapte. Kak 3acTaBUTh LIBET 1
paboTtatb Ha ce0s?
2.4. Co3zanue u myoJuKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «['modanbHoe mo3unmuonnpoBanue “Havigu cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsbl 1100aIEHOTO TO3UIIMOHUPOBAHUSI. 2
3.2. | TlpumeHeHHMe CITyTHUKOB JUIS MTO3UIIMOHUPOBAHUSI. 2
4 | ®doTorpadguu u naHOpPaMbI.
Hctopus ¢pororpaduu. dotorpadus kak crnocod n3yueHus 1
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (oroanmnaparos. [Tomyuenue 2
4.2. KauyeCTBEHHOTO (hOTOCHUMKA.
4.3. Coznanne chepudeckux manopam. OCHOBHBIE TTOHSTHS. 2
Heobxonumoe obopynoBanue. TexHUKa ChEMKU
cepruecKkux maHopaMm pa3INdHol anmapaTypoi (Kamepbl
cMapT¢OHOB 0e3 MTAaTHBOB, IIU(PPOBBIE PoTOANTIAPATHI CO
MTaTUBAMU U T. 1I.).
4.4, Coznmanne ceprudeckux nmanopam. CIimBKa MogydeHHBIX 4
dororpaduii. Koppekuus u perymis nanopam.
5 [ OcnoBsl a3podorocbémiu. [Ipumenenune BAC
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero na camom aeJie
HYKeH 0eCIIMJIOTHBIN JieTaTeJbHbIN annapar?»).
51. doTorpamMmeTpusi U €€ BIUSHUE HA COBPEMEHHBIN MUD. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO
MOCTPOCHHUS UX B TPEXMEPHOM BHUJIE.

5.2.
[TpuHIMI TOCTPOEHHS TPEXMEPHOTO N300paskeHHs Ha
koMmrbtoTepe. Pabora B hoTtorpammerpudeckom 110 —
Agisoft PhotoScan unu anamoruanom. OdpadoTka
5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reonndopmaruke. Y CTpoilcTBO U
5.4. MIPUMEHEHHUE JPOHa.
55. Texandeckue ocooennoctu bITJIA.
5.6. [MunotupoBanue BITJIA.
Hcnonp3oBanre O€CUIOTHUKA IS ChEMKH MECTHOCTH.
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei.
58. Crioco0bI pe1akTHPOBaHUSI TPEXMEPHBIX MOJICICH.
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOHCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
®dusnyeckue 1 XUMHUYECKUE CBOMCTBA TutacTuka jyist 3D-
510. | opunTepa. IleyaTs TPEXMEPHOM MOJENH IIKOJIBI.
Keiic 3.2: «A3MeHeHne cpeabl BOKPYT IIKOJIbI».
6.1. Pa6ora B [1O anst pyqHOTO TPEXMEPHOTO MOJICTHPOBAHUS
— SketchUp nnm aHanoruaaom.
6.2. DKcnopTupoBaHue TPEXMEPHBIX ¢aitnos. [IpoexkTupoBanue
COOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue
TPEXMEPHON BEIIECTBEHHON MOJEIIH.
7 [ToaroroBka 3amuTHl TPOEKTA.
8 3anuTa MpoeKTOB.
3axnmounTtenbHoe 3aHaTue. [loaBeieHre nToroB paboThI.
9 [Tnansr mo qopaboTKe.
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Kelicbl, BXxogAawmne | KpaTkoe copepxanue
B Mporpammy

Kelic 1. CoBpemeHHble Kelc 3HaKOMUT 0OyYatoLWMNXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pellas
KapTbl, uam Kak onucaTb 33434y Keica, obyyatomeca NpoxogaT cneaytolwme TeMaTUKK: KapTbl U
3emnto? OCHOBbI X GOPMMPOBAHUS; U3YHEHME YC/IOBHbIX 3HAKOB M MPUHLIMNOB UX

OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHUA; MacLUTab u ap.
BCMOMOraTeIbHble MHCTPYMEHTbI GOPMMPOBaAHMA KAPTbl.

Kelic 2. TnobanbHoe HecmoTpAa Ha TO, UTO HaBMraTopbl M CNOPTUBHbIE TPEKePbl CTaNun
No3nUMOHMPOBaHNE «HalgM | HEOTbEMNEMOW YaCTbHO HALWEN KM3HM, MaNo KTO 3HAET NPUHLMM UX
cebs Ha 3eMHOM LLape». paboTbl. Mpoiiana Kelic, obyyarowmecs ysHatot npo IMTOHACC/GPS —

NpPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMBI, MPUMEHEHMUE.
MprvmeHeHWe norrepoBs. Buayanmsauma TEKCTOBbLIX AAHHbIX HA KapTe.
Co3paHue KapTbl MHTEHCUBHOCTW.

Keic 3.1. AspodoTocbémKa. | OBBEMHBIN Kelc, KOTOPbI NO3BOIUT 06YYalOLWMMCA OCBOUTL MOJTHYIO

«[nA yero Ha camom gene TEXHO/IOMMYECKYIO LLeNOYKY, UCMO/b3YeMY0 KOMMEPUYECKUMM
HY*KeH 6ecnuioTHbIN KOMMaHUAMMW. YCTPOMCTBO U NPUHLMMNbI GYHKUMOHMpPOBaHMA BIJIA,
NeTaTesbHbIN annapaT?». OcHoBbl $OTO- U BUAEOCHEMKM U NPUHLMNOB Nepesadyn MHPopMaLum ¢

BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

Keiic 3.2. UsmeHeHMe cpeabl | MpogonkeHue Kelica 3.1. Obyyatowmecn, Mmes B CBOEM PacnopsarKeHUmn
BOKPYT LUKO/bI. 3N1eKTPOHHYI0 3D-Moaenb WKObI, NPOAO/IKAKT BHOCUTb U3MEHEHMS B
NPOAYKT C uenbto 6aaroycTpoiicTea paiioHa. Obyyatolmecs NPoao KaoT
COBEepLUEHCTBOBATbL CBOM HaBblK 3D-mogeNnpoBaHus, 3aBepLuasn NPOEKT.

4.2.4. MarepuanbHO-TEXHUUECKHE YCIIOBUS peald3allid OCHOBHOW  00pa3oBaTeinbHON

mporpaMmaI (HO CyTH, 06’BCJII/IHCHI/IG BCCX pCCYpCOB, NPOIMMCAHHLIX B KCﬁC&X)
Cnucok 060pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkune TexHU4ecKne xapakrepucTukm Ea. nam. Kon-so

1 | KomnbloTepHblii Knacc UKT

1.1. M®YVY (npuHTep, ckaHep, Konup) MuHuMmanbHble: popmat Ad, naszepHbli, WT.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: L.
npesycTaHOBAEHHO OnepaLoHHOM nNpou3BoANTENIbHOCTb NpoLeccopa (no
cuctemom, opUCHbBIM NPOrPaMMHbIM Tecty PassMark — CPU BenchMark
obecneyeHnem

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

06bEM onepaTMBHOM NaMATU: He meHee 4
re; 1
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06bEM Hakonutena SSD/eMMC: He meHee
128 T6;
MO ana npocMmoTpa U peaaKTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/IeKTPOHHbIX
Tabmu M NpeseHTauni
pacnpocTpaHéHHbIX popmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).
1.3. HoyTbyK ¢ npesycTaHOBAEHHOM HoyTbyk: LT,
ONepaLWoHHOM CUCTEMOA, OPUCHBIM He Huxe Intel Pentium N (um Intel
nporpammHbIm obecneyeHnem Celeron N), He HKe 1600 Mry,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENBHOCTbL NPOLLECCopa: He
meHee 2000 egnHu;
MO gna npocmoTpa U peaakTUpoBaHMA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauuni
pacnpocTpaHéHHbIx dopmaToB (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx). 10
1.4. NHTEPaKTUBHbIN KOMMEKC KonmuectBo og4HOBPEMEHHbIX KacaHU— wr.
He meHee 20. 1
YpOoK TexHonorum
2.1. ApanTuBHoe obopyaoBaHMe
2.2. 3D-o60pyaoBaHue (3D-npuHTEP) MuHUManNbHbIE: wr.
T™™MN npuHTepa: FDM;
maTepuan: PLA;
pabounii cTon: ¢ NoLOrpeBoOMm;
pabouasn o6nacTtb (XYZ): oT 180x180x180
MM;
CKOPOCTb neyatu: He meHee 150 mm/cek;
MWHMMaNbHAA TONLLMHA cNoA: He bonee
15 MKm;
dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOPMYC: HaAU4Me.
1
2.3. Mnactnk ana 3D-npuHTeEpa TonwuHa NAacTMKoBom HUTK: 1,75 mm; wr.
maTepuan: PLA;
BeC KaTyLwWwKn: He meHee 750 rp. 15
2.4, MO ana 3D-moaennpoBaHua O6nauHblit HCTpymeHT CANP/ACYN,
0XBaTbIBAOLWMI BeCb NpoLecc paboTbl ¢
U3LEeNUAMWN — OT NPOEKTUPOBAHMUA A0
U3roTOB/IEHMA.
JononHutenbHoe obopyposaHue
Obuiee paspeleHne He meHee 2160x1200
(1080x1200 gns KaxkAoro rnasa), yron
0630pa He meHee 110;
o Ha/nume KOHTPoNNepoB — 2 WT.;
2.5. LLnem BnpTyanbHOM peanbHOCTU KOMMNAEKT 1
Hanune BHeLHUX 4aTYMKOB — 2 WT.;
pa3bém AN NOAKNOYEHMA HAYLWHMKOB:
Hanuuue;
BCTPOEHHAs Kamepa: Hainuue.
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomMnnekT U3 Agyx LWITaTUBOB.
COBMECTMMOCTb CO LUIEMOM BUPTYabHOM
peanbHocTy, n.2.3.1.

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso Aaep npoueccopa - He meHee
4

TakTOBas YacToTa npoueccopa - He MeHee
2500 MTy,

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6
6 BMAeonamsaTb

0O6bem onepaTMBHOW NAaMATU - He MeHee 8

r6.

wT.

2.8.

MHorononb3oBaTebCcKas cucTema
BMPTYasIbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEHUA NoNb3oBaTeNen

TpeboBaHWA K cucTeme BUPTYabHOM
peanbHOCTU:

noaaepXKa MoObUNbHbIX WAEMOB
BMPTYa/IbHOM peanbHOCTM Noja,
ynpasneHnem OC Android;

noaaep»KKa ynpasastoLLmMx KOHTPONEPOB
C BO3MOKHOCTbIO 6-KOOPANHATHOTO
OTC/IEXXMBAHUSA NOJIOKEHMUA B
NPOCTPAHCTBE;

TEXHO/IOTMA NOJIHOM KOMNEHcaL MM nara
(anti-latency): nsobpaxeHve 4ONKHO
BbIBOAMTLCA A5 TOYEK, B KOTOPbIX
OKayKyTCA NeBblii M NPaBbIN rnasa
Nno/sib30BaTENA YepPEe3 Bpems, KOTopoe
OOJ/IKHO NPONTM C MOMEHTA HaYana
onpeneneHna MecTonooXKeHus rnas
Nno/b30BaTeNA 40 MOMEHTA OKOHYaHUSA
BblBOAA M30bpaxeHus.;

naowWanb OTC/EeXKMBaAHUA NoNb3oBaTENEN
— He meHee 16 KB. M;

KOJINYeCTBO No/ib30BaTeNe — He MmeHee 3

yen.

TpeboBaHMA K cUCTEME OTCNEKNBAHUSA
NoIOXKEeHUA Nob3oBaTenei (TpekuHra):
TUMN CUCTEMbI OTCNEXKMNBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTCNEKMUBAHUSA;
06LWMii BEC OQHOTO YCTPOWCTBA TPEKMHIA
— He 6onee 20T;

TEXHONOTMUA: ONTUKO-UHEPLMANbHbIV
TPEKWHT, aKTUBHbIE MapKepbl,
paboTatowue B MHGpaKpacHom
AnanasoHe;

yron o63opa oNTUYECKON CUCTEMbI — He
meHee 230 rpaaycos;

BPEMS OTK/IMKA CUCTEMbI TPEKMHIA — He
bonee 2 Mc;

pasmeLlleHne CEHCOPOB: Ha 06bekTe
OTCNeXUBAHUA;

CEHCOpbI, UCNOIb3yemble oA
OTCNEeXMBAHMA LWNEMOB BUPTYAIbHOM
peanbHOCTM U ANA OTCEKUBAHUSA
OBVXXEHWUI PYK Nosib30BaTeiel, AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmelleHne aKTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OOJ/IKHbI MOHTUPOBATbLCA Ha non, 6e3
HeobxoaAMMoCTH
NOTO/I0YHOr0/HACTEHHOTO MOHTaMa;
Ha/n4ymMe CEHCOPOB B COCTABE EAMHOIO
YCTPOWMCTBA TPEKUHTA: aKCENEPOMETP,
rMPOCKOMN, ONTUYECKUIA CEHCOP;

YyacToTa OTCNEKMBAHMA NONOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKUI CeHCop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTCAEXKNBAHMA NONOXKEHUA
NoNb30BaTeNA B MPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MMUHUMaNbHOE KOIMYECTBO
nonb3oBaTenen, nogaeprKnsaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHMA K MOKa3aTeAM XPaHEHUA,
TPAHCMOPTUPOBKU U HACTPOMKMU:

BPeMA MOJIHOro pa3BEpPTbIBAHMA U
HACTPOMKM CUCTEMbI ANA NAOWAAMN
oTcnexxkmnaHus 16 kB. m —He 6onee 90
MUH;

HeobxoaMMOCTb KaIMbpOoBKM B Npouecce
3KCN/ayaTauum — OTCYTCTBYET;

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

TpeboBaHuA K cnocobam ynpasneHua
WHTEPAKTUBHbIMU MOAENAMM:

noaAaep:kKa 6-koopanHaTHOrO
OTCNIEXKMBAHUA NONOXKEHWA YNPABAAOLLMUX
YCTPOICTB B NPOCTPAHCTBE.

TpeboBaHMA K NPOrpammMHOMY
obecneyeHuto:

noAAepXKa CUCTEMOW TPEKUHTa
onepaumoHHbIX cuctem: Windows,
Android;

npeaocTasneHMe HeorpaHNYeHHoM No
BPEMEHMW MCNO/Ib30BAHWUA NPOCTOM
(HenckNOUNTENBHOM) INLEH3UM Ha
KOMMeEpPYECKOE MCMOo/Ib30BaHMue
NPoOrpamMmmMHOro obecrneyeHns cMcTemsl
TPEKWUHra Ha oguH wnem ¢ OC Android
(beccpouHan nmMueHsusa) — 3 wr.

Obuwue TpeboBaHUA:

Hannume MoBUNbHbBIX LWAEMOB
BMPTYanbHOM peanbHocTn Oculus Go nau
aHanor — 3 Wwr.;

Ha/M4YMe KOMMNIEKTA NPOBOAOB U
3apsAAHbIX ycTpoicT ana 6ecnepebonHom
paboTbl.

34




2.9.

doTtorpammeTpuyeckoe MO

MO ana 06paboTKM M30bpakeHUn n
onpepeneHma Gopmbl, Pa3mepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UK B
NPOCTPaHCTBE.

T,

2.10.

Keagpokontep Mavic Air

KomMnaKTHbI KBagpOKONTep C
TpEXoceBbIM CTabMAN3AaTOPOM, KamepoW
4K, MaKCMMaNbHOM Aa/IbHOCTbIO Nepeaaym
He meHee 6 Km.

wT.

2.11.

Keagpokontep DJI Tello

KBagpoKonTtep ¢ Kamepoid, Bec He 6bonee
100 r B cbope c nponensiepom 1 Kamepou;
ONTUYECKUIA AaTYMK onpeseneHus
nosvuMmM — Hainuue;

BO3MOMHOCTb YAaNEHHOIO
NpPOrpamMmMMUpPOBaHNA — HanU4me.

wT.

MepuasoHa

¢0Toanr|apaT c 06bEKTMBOM

Konunyectso apPpeKTUBHbIX NUKCenen — He
meHee 20 MH.

WwT.

3.2

Buaeokamepa

MnaHwer (ana obecneyeHun
COBMECTUMOCTU C N 2.3.6) C NpUMepHbIMMK
XapaKTepmUcTUKamm:
AvaroHasnb/paspelieHve: He meHee
2048x1536 nuKkcenei;

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

paspeleHne poTokamepbl: He MeHee 8
Mn;

Bec: He 6onee 510T;

BblcOTa: He bosiee 250 mm.

wT.

33

KapTa namaAtu gns
¢doToannaparta/sBmaeokamepsl

0O6bEéM namaTn — He meHee 64 6, Knacc
He Huxe 10.

wT.

34

Lratms

MakcumanbHas HarpysKa: He 6osee 5 Kr;
MaKCMManbHaA BbICOTA CbEMKU: HE MeHee
148 cm

wT.

4.2.5. VnadopMaimOHHO-METOAMYECKUE YCIOBUS peaM3alldd OCHOBHOM 00pa30BaTEIHHOM

nporpamMmbl OCHOBHOT'O 06I_I_ICFO 06pa3OBaHI/I}I (CHI/ICOK BHCIIHUX MCTOJ. MaTCpI/IaJ'IOB) (CCLIJ'IKI/I

Ha JOII. MaTCpUuaJibl — IIPOIKUCBIBACM B Keﬁcax)
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