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1. IlosicHuTEILHAA 3aIMCKA

AKTYaJIbHOCTB: CETOJHS T'€OMH(POPMALMOHHBIE TEXHOJOTHH CTAIM HEOTHEMJIEMOW YacThIO Halleil
KHU3HH, JIIOOOH COBPEMEHHBIH YEJOBEK MOJb3YeTCS HABUTAMOHHBIMU CEPBHCAMU, MPUIOKECHUSIMHU
JUIS MOHUTOpPUHIa OOILIECTBEHHOI'O TPAHCIOPTa U MHOTMMHU JAPYTUMHU CEPBUCAMM, CBSI3aHHBIMHU C
KapTaMd. OTH TEXHOJIOTUM HWCIIOJIB3YIOTCS B COBEPIICHHO pAa3IMYHBIX cdepax, HauyuHas OT
pearupoBaHMsl ~IpU  YpE3BbIYAMHBIX  CHUTyallMsIX W 3akaHuuBas  MapkeTuHrom.  Kypce
«["eonH(pOpMAIMOHHBIE TEXHOJIOTHU» MO3BOJISIET CPOPMHUPOBATH Y O0YJAIOUINXCS YCTOHYMBYIO CBS3b
MeXay HH(OPMALMOHHBIM M  TEXHOJIOTMYECKUM  HAIlPaBICHUSMH HA OCHOBE pealbHbIX
MIPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a’dpooTOChEMKA, KOCMHUYECKasi ChEMKA, BEKTOPHBIE KapThl U
Ip. DTO MO3BOJIUT OOYdYarOLIUMMCS MOJYYHUTh 3HAHMS IO MCIOJIb30BAHUIO T€OMH(POPMAIIMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHHBIX U1 TOHMMaHUsS WU M3YYEHHUS OCHOB YCTpOMCTBa
OKPY)KAIOILIEr0 MHUpa M MPHUPOJAHBIX siBIeHUI. OOyuwaromuecs CMOTYT peali30BbIBaTh KOMaHIHbIE
MIPOEKTHI B c(hepe UCCIEOBAHMSI OKPYXKAIOIIEr0 MUPa, HaYaTh UCIOJIb30BaTh B MOBCEHEBHON KU3HU
HABUTAI[MOHHBIE CEPBUCHI, KOCMHMYECKHE CHUMKH, 3JIEKTPOHHBIE KapThl, cOOMpATh JaHHbIE 00
00BbeKTaxX Ha MECTHOCTH, co3AaBaTh 3D-00BEKTHI MECTHOCTH (KakK OTNEIbHBIC 3JaHHS, TaK U IIEJIbIe
ropojia) ¥ MHOTO€ JIpYroe.

Kiacenpukanus nporpaMmsl: TEXHHUYECKas!.

HanpaBJ/jieHHOCTD o0pa3oBaTe/IbHOM NMporpaMmblI: oOpasoBaTenbHas nporpamma
«["eonH(popmMaIMOHHBIE TEXHOJIOTHW SIBIsIETCS 0011e00pa30BaTeIbHOM MPOrpaMMoil 1Mo MpeMEeTHON
obnactu «TexHomoTHD.

DOyHKUIHMOHAILHOE NPeIHA3HAYeHHEe POrPaAMMbI: TPOEKTHAS.

®opMa OpraHM3anMu: TPYIIIOBas.

AKTYa/IbHOCTb U OTJIHYMTEIbHbIE 0COOCHHOCTH NPOrPaMMbI

HoBu3na mporpaMMbl  3akiaioyaeTcss B CO3JaHWM  YHUKAJIBHOW  0Opa3oBaTeNbHON  Cpenpl,
dhopmupyrolell MPOEeKTHOE MBIINUICHHE OOyYaronuxcss 3a CUET TPAHCISAIWUA MPOEKTHOTO Crocoda
NEeATeIbHOCTH B PAMKaX PELICHHsI KOHKPETHBIX MPOOJIEMHBIX CUTYalUH.

AKTyanbHOCTb IpOrpamMMbl OOYyCIOBIEHAa TeM, YTO paboTa HaJa 3aJadyaMU B paMKaxX MPOEKTHOM
NeATeNbHOCTH (POPMUPYET HOBBII THUIl OTHOLIEHUS B paMKax CHUCTEMBbl «IIpUpOAAa — OOILIECTBO —
YeJIOBEK — TEXHOJIOTUM», OINpEeeNAomuil 00513aTeNbHOCTh 3KOJIOTHYECKOM HOPMHUPOBKHM IIpU
OpraHu3aluM JII0O0OH AEATENIBHOCTH, YTO SBJSETCS HEPBBIM IIAroM K ()OPMHUPOBAHUIO «IIOKOJICHUS
Pa3sBUTHS, SBIIAIOLIETOCA TPEHA0M Pa3BUTHs COBPEMEHHOTO 00LIECTBA.

IIporpamma mnpexnosiaraer (OpMHpPOBaHHE Yy OOyYarOIIMXCS NPEACTaBICHUH O TEHACHLHUAX B
pa3BUTHM TeXHUYECKOH chepbl. HOBBIN TEXHO-TIPOMBIIJICHHBIH YKIIaJ HE MOXXET ObITh IOJIOXKEH B
¢dopmar oOmiecTBa pa3BUTHsL TOJIBKO Ha OCHOBAaHMM HOBU3HBI (DPU3MYECKMX MPUHIMIIOB, HOBBIX
TEXHUYECKUX pEIIeHUH W KJIACTEPHBIX CXEM B3aMMOJEHCTBHS Ha IOCTHHAYCTPHAJIBHOM 3Tare
pa3BUTHS COLIMYMa, a WUJEd pPa3BUTHUs OOIIECTBA HEMPEJOXKHO BKIOYAET B ce0sl TEHACHLUIO K
OOpeTeHHI0 COHAINpPaBICHHOCTH AHTPONOTEeHHBIX (DAaKTOPOB, 3aKOHOB pa3BUTHUS OHOchepsl U
KYJIBTYPHOT'O Pa3BUTHSL.

Ilenarormueckas 1enecooOpa3HOCTh 3TOW MPOrpaMMbl 3aKIIOYaeTCs B TOM, YTO OHa SBJISETCS
LIEJIOCTHOM U HEMPEphIBHOM B TE€YEHHE BCETO IMpolecca 00ydeHus ¥ MO3BOJIsIeT 00yJaromemMycs 1mar 3a
IarOM pacKpbIBaTh B ce0e TBOPUECKUE BO3MOKHOCTH U CaMOPEaTN30BbIBATHCS B COBPEMEHHOM MUDE.
B nporiecce n3yueHust OKpykaroliero Mupa ooydaromiecs noiaydaT JOMOJIHUTENbHOE 00pa3oBaHKe B
oOnacti MH(pOPMATUKH, Teorpadun, MaTeMaTUKH U PU3UKH.

OTnu4uUTENIbHOM OCOOEHHOCTBIO JAHHOW MpPOrpaMMBbl OT YK€ CYIIECTBYIOLUIUX O0Opa30BaTENIbHBIX
IporpamMm siBIsieTcs €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYYAIOIIMXCSA B MPOEKTHOM AEATENbHOCTH
coBpeMeHHbIMM MeTogukaMu TPU3 um SCRUM ¢ nomompr COBPEMEHHBIX TEXHOJIOTMH U
000pyI0BaHUS.

Bo3zpacr obyuaromuxcsi: oOyqaroniuecs 5-7 K1accos.

Cpoxu peaausanuu nporpammbl: 105 gacos.

HanoausieMocTh rpynm: 12 yenoBex.

PexnM 3aHATHI: 10 3 aKaJIeMUYECKUX Yaca B HEJEIIO.



IIporpamma pa3paGoTaHa B COOTBETCTBHH C TIOCYJapPCTBEHHbIMH HOPMATHBHBIMHU
NPaBOBbIMU AKTAMHU B 00J1aCTH A0NOJTHUTEILHOT0 00pa3oBaHus AeTeii:

@enepanbhblil 3ak0H 0T 31.07.2020 Ne 304-®D3 "O BHecenun nzMeHeHuid B @enepanbhblil 3akoH "O0
obpazoBanun B Poccuiickoit @eneparnuu' mo BompocaM BOCIUTAHUS 00ydaromuxcs "

Konuerniust  pa3BuUTHS JTONOJHUTENBHOTO oOpazoBanust neteit 10 2030 roma (Pacmopspkenue
[IpaBurensctBa PO ot 4 centsiops 2014 r. Ne 1726-p), JlemaprameHT roCcyaapCTBEHHOM MOIUTUKA
B cdepe BOCIUTAHUA, JOMOJHUTEIHFHOTO OOpa3oBaHUs W JAETCKOro OTHbIXxa MUHHCTEpCTBA
npocseuenus Poccun, ot 30.09.2020

Hanumonaneneiii npoekr «O0OpazoBanue» (Yka3 Ilpesunenta Poccun ot 7 mast 2018 rona Ne 204 «O
HallMOHAJIBHBIX LEJAX M CTpAaTErMYecKuX 3agadax pasButus Poccuiickon denepanuy Ha MEpUOA 10
2024 rona»),

[ToctanoBnenune ['naBHOrO rocynapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 Ne 28 «O0
yrBepkaeHnH canuTapHbIX npasuil CII 2.4.3648-20 "CanuTtapHO-311IEMUOJIOTHYECKUE TPEOOBaHUS K
OpraHu3alsaM BOCIIUTAaHUS U 00Y4EHHUs, OT/IbIXa U 03/I0POBJIECHUS JE€TEH U MOJIOIEKU",

[Ipuka3 MunucrepctBa npocsemienusi Poccuiickoit ®enepaunu ot 09 Hos0pst 2018 1. Ne196 1. «O0
yrBepkaeHun llopsaka opraHu3alud W OCYLIECTBJICHHUS OOpa30BaTeNbHOW JEATENBHOCTH 10
JIOTIOJTHUTEIBHBIM 0011€00pa30BaTeNIbHBIM MPOTrpaMMaM» C H3MEHEHUSIMH M JIOTIOJHEHUSIMH OT 5
centsaops 2019 r., 30 certsopsa 2020 r.;

[Ipuka3z MunucrepctBa obpazoBanus u Hayku P® ot 23.08.2017 Ne 816 «O06 yrBepxknenun [lopsaka
MPUMEHEHHs] OpPraHu3alusIMU, OCYILECTBISIONIMMU 00pa30BaTeNIbHYIO NEATEIbHOCTb, JIEKTPOHHOIO
oOyueHusi, TUCTAHIIMOHHBIX O0O0pa30BaTENIbHBIX TEXHOJOTHMH MpHU peanu3anuu o0pa3oBaTeNbHBIX
MIPOrpaMm»

D opMbl 3aHATHIA:

- paboTa HaJ pELIEHUEM KEeHCOB;

- JJabOPATOPHO-TIPAKTHIECKUE PAOOTHI;

- JICKI1H;

- MacTep-KJIacchl;

- 3aHSATUA-COPEBHOBAHMSI;

- 9KCKYpCHH;

- IPOEKTHBIE CECCHUH.

Mertoabl, Hcno/Ib3yeMble HA 3aHATHAX:

—  I[pakTUdeckue (ynpaxHeHHs, 3a]Iaun);
—  cJoBecHbIE (pacckas, becesa, MHCTPYKTaX, YTEHUE CIIPABOYHOM JTUTEPATypPhl);
—  HamsHble (JeMOHCTpaLUs MyJIbTUMEIUUHBIX Ipe3eHTaluil, GpoTorpadumn);

- HpO6HCMHBIC (MCTOIIBI HpO6J'I€MHOl"O I/ISJ'IO)KGHI/ISI) — 06yqa}01u1/1Mc51 IaéTcsa 4acTh T'OTOBOIO
3HAaHHA,
- OBPUCTHUUYCCKUC (‘IaCTI/I‘{HO'HOI/ICKOBLIe) — 06yqa}01u1/1Mc;1 IpeaoCTaBISACTCA OoJIbIIIas

BO3MO>KHOCTh BBIOOpa BAPHAHTOB;

—  HCCIeIoBaTeIbCKHE — O00YJarOIIUECs] CaMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHUS;

—  WUIIOCTPAaTHBHO-OOBSICHUTCIBHBIC;

—  penpoIyKTHBHBIC;

—  KOHKpETHbIe W aOCTpakTHbIC, CHHTE3 W aHallM3, CPaBHEHHE, 000OIIEHHE, adcTparupoBaHHE,
KJaccu(UKaIus, CHCTEMaTH3aIus, T. €. METOJIbI KaK MBICITUTEIIbHBIC OTICPAIIHH;

—  WHAYKTHUBHBIC, ICTyKTUBHEIC.

1.1.1. Ienn u 3aja4M peayn3alid OCHOBHON 00Opa30BaTENLHOW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus

Lean: BoBIcueHHE OOy4AKOMIMXCS B NPOCKTHYIO  JCSITEIBHOCTh, pa3pabOTKa Hay4dHO-
HCCIIEIOBATEIILCKUX U MHXKEHEPHBIX MTPOEKTOB.

3apaum:

obyuarowue:



. npuoOpeTeHue u yriryoieHrne 3HaHui OCHOB NMPOEKTUPOBAHUS U YIPABJICHUS IPOCKTAMU;

. O3HAKOMJICHHE C METOJaMHU U puéMaMu cOopa 1 aHaln3a HHPOpPMaIIH;

. oOy4eHHE TPOBENCHHUIO HWCCICAOBAHUM, NpPE3CHTAIMA M MEKIPEIMETHON MO3UIIMOHHON
KOMMYHHUKaIWH;

. oOy4yeHue paboTe Ha CHENUATU3UPOBAHHOM 000PYIOBAHUH U B TIPOTPAMMHBIX Cpeax;

. 3HAKOMCTBO C XapJ-KOMIETEHUUSIMH (TeoMH(POPMALMOHHBIMH), HO3BOJISIOIIUMHU MPUMEHATh
TEOPETUYECKUE 3HAHUS Ha IPAKTUKE B COOTBETCTBUH C COBPEMEHHBIM YPOBHEM PA3BUTHS TEXHOJIOTUM.
passusarowjue:.

. (dbopmMupoBaHHe UHTEpECA K OCHOBAM H300pETaTEeIbCKOM eI TeTHbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEATUBHOTO MBILUIECHUS;

. npuobpereHue ombita ucnonb3oBanuss TPU3 mpu ¢GopmupoBaHuM COOCTBEHHBIX HICH U
peuieHui;

. (¢bopMHpoBaHHE MOHMMAHMS MPSIMOW M OOpaTHOM CBSI3UM MPOEKTa U CPelbl €ro peaau3allvy,
3aJI0’KEHHE OCHOB COLIMAJIbHON U 3KOJIOTHYECKON OTBETCTBEHHOCTH;

. pa3BUTHE T'€ONPOCTPAHCTBEHHOTO MBIIIICHUS;

. pa3BuTHe CO(T-KOMIETEHIINH, HEOOXOJUMBIX JUIsl YCIEHUIHOM paboThl BHE 3aBUCHUMOCTH OT
BBIOpaHHOM Mpodeccum.

gocnumamenvHble.

. (hopMHpOBaHKE MPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIUICHHUS;

. (hopMHUpOBaHHE MHUPOBO33PEHHUS MO0 KOMIUIEKCHOM OIEHKE OKPY)KAIOLIEro MUpa, HAIPaBJIEHHOMN
Ha €ro MO3UTHBHOE U3MEHEHHE;

. BOCITUTaHHE COOCTBEHHOM MO3UIIMH MO0 OTHOLIEHUIO K JAEATEIbHOCTU U YMEHHE COMOCTABIIATh €€
C IpYrUMH MO3ULHUSIMU B KOHCTPYKTUBHOM JIMAJIOTe;

. BOCITUTaHHE KYJIbTYpPbl pabOThI B KOMaH/IE.

1.1.2. TlpuHOUIB ¥ TOAXOABI K (POPMHUPOBAHUIO 0OpPa30BaTEIBLHOM MPOTrPAMMBbI OCHOBHOTO 00IIIET 0
oOpazoBaHus

[Iporpamma peanusyercs:

- B HENpephIBHO-00pa30BaTeNbHOM JESITENbHOCTH, COBMECTHOM AESTEIbHOCTH, OCYLIECTBIISIEMOU B
X0JIe PEKUMHBIX MOMEHTOB, TJle¢ 00ydalolIUiiCsi OCBAaWBAaET, 3aKPEIUISIET U alpoOupyeT MOJydeHHbIE
YMEHHS;

- B CAMOCTOSITENIbHOM JESTEIbHOCTH 00Yy4JaomuXxcs, TJie 00yJaroluiicss MOXKET BbIOpaTh ACSITEIbHOCTh
[0 HHTEpecaM, B3aMMOJCHCTBOBATH CO CBEPCTHMKAMH Ha pPAaBHOIPABHBIX IO3ULHUAX, pellaTh
MpoOJIeMHbIE CUTYallUH U Jp.;

- BO B3aUMOJIEHICTBUHU C CEMBSIMU JETEM.

[IporpamMma MOKeT KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSMU:

- HOpMaTUBHO-TIPaBOBO 6a3bl JOMIKOJILHOTO 00pa30BaHUs;

- BUJIOBOM CTPYKTYpHI TPYIIIL;

- 00pa3oBaTeILHOIO 3aMpoca PoIUTeNeH.

[Toaxobl kK GOPMUPOBAHUIO TPOTPAMMBI:

- JInuyHOCTHO-OpUEHTHUPOBaHHbIN. OpraHuzaius 00pa30BaTENBHOTO IMpoliecca ¢ Y4ETOM TIIJIABHOTO
Kputepus 3PQPEKTUBHOCTH 00yUaIOIIErocs — €ro JIMYHOCTH. MeXaHu3M — CO3JIaHuE YCIOBUM IS
pa3BUTHS JIMYHOCTH Ha OCHOBE M3Y4YEHHUS CIIOCOOHOCTEH 0O0yyaromierocs, €ro HHTEPEecoB,
CKJIOHHOCTEM.

- JlestenbHOCTHBIN. Opranu3anus AeATEIbHOCTH B 001I[EM KOHTEKCTe 00pa30BaTeIbHOTO MpoIiecca.

- LlenHocTHbI. OpraHu3anus pa3BUTHSA U BOCIIUTaHHUS HAa OCHOBE OOIEYETIOBEYECKUX IIEHHOCTEH, a
TaK)K€ ITUUECKUX, HDABCTBEHHBIX U T. JI.

- KomnerentHOCTHBIN. POpMHpOBaHUE TOTOBHOCTH OOYYArOIIUXCS CaMOCTOSITENbHO JI€HICTBOBAThH B
XOJI€ PEIICHUS] aKTYaJIbHbIX 3a]1a4.

- CucremHsplii. MeTOJOIOTHYECKOE HANpPABIEHUE, B OCHOBE KOTOPOrO JIEKMT PAacCMOTPEHHE
oOyyJaromerocsi Kak IeJIOCTHOTO MHOYKECTBA 3JIEMEHTOB U3 OTHOLICHUN M Pa3IMYHBIX CBA3EH MEXIy
HUMH.



- Jmanormueckuii. OpraHuzanus mporecca ¢ yd4éToM NpPUHIMIIA JUAIOTA, CYOBEKT-CyOBEKTHBIX
OTHOIIEHHUI.

- IIpobnemubrii. @®opMupoBaHHE MPOTPAMMbl C TO3UIUH KOMIUIEKCHOTO M MOJIYJIBHOTO
MPEJCTABICHUS €€ CTPYKTYPBI KaK CUCTEMBI IMOANPOrpaMM 110 00pa30oBaTeIbHBIM 00JACTIM U AETCKUM
BHJIaM JI€ATEIbHOCTH, CIIOCOOCTBYIOIINUM LIEJIEBBIM OPUEHTUPAM Pa3BUTHS.

- Kymeryponoruueckuii. Opranuzanmst mporecca C y4€TOM MOTEHIHAla KyIbTYpocooOpa3HOTro
COJIep’KaHus JOIIKOJIBHOTO 00pa30BaHMUSL.

1.2. [Inanupyemblie pe3yabTaThl OCBOCHHS O0y4YaIOIIMMUCS OCHOBHOW 00pa30BaTEeIbHONM MPOTrpaMMBbI
OCHOBHOTO 00111er0 00pa3zoBaHus (00s3aTe€IbHO IPOBEPUTH pa30UEHUE 110 JIUUYHOCTHBIM, IPEIMETHBIM
UT. 1)

1.2.1. OO0111€e I0JI0KEHUS

[Iporpamma  gaér  oOydaromuMmcsi  BO3MOXKHOCTb  TOTPY3UThCS BO  BCE  MHOrooOpasue
MIPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TexHoJoruil. IIporpamMmma 3HaKOMUT OOy4aroUUXcs C
reonH()OpPMAIMOHHBIMU CHCTEMaMHU U C Pa3jIMYHBIMU BUJAMHM T'€OJaHHBIX, MO3BOJIIET MOJYYHUTH
0a30Bble KOMIIETEHLUU IO COOpPY J@HHBIX U OCBOUThH IMEPBUYHBIE HABBIKU PAa0OTHI C JaHHBIMHU.
[TonmyuyeHHble KOMIETEHIIMM M 3HAHUS MO3BOJIAT OOYyYaloOIIMMCA NPUMEHUTh UX MOYTH B JIHOOOM
HaIpaBJIEHUU COBPEMEHHOro pbiHKa. OCBOMB mporpammy, oOy4aroIirecss CMOTyT BbIOpaTh Haubosee
MHTEPECHYIO JJIS HUX TEXHOJOTHYECKYIO0 HaIllPaBJIEHHOCTh, KOTOPOil OHM OyayT oOy4yaThCsl B pamKax
yrayOIEHHOTO MOTYJIS.

[IporpamMma 3arparvBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU JAHHBIMUY,
«OpueHTHpoBaHHEe Ha MeCTHOCTH», «OCHOBBI ¢otorpadumy, «CaMOCTOSATENBHBIA COOp JAHHBIXY,
«3D-MoenmnpoBaHne MECTHOCTH M 00BEKTOB MeCcTHOCTHY, «I eonHpopmarmonnsie cuctemsl (I'MC)y,
«Busyanuzanus v npenctaBieHUe pe3yabTaToBY.

B ocHoBe pa3spaboTaHHOW MporpaMMbl JISKUT MeTOOUYeCKuid WHCTPYMEHTapui (QenepanbHOro
ThioTOpa bbicTpoBa AHTOHa HOpheBnua «CeTh nerckux TexHomapkoB “Ksantopuym”. BBomHBIN
MOJ1YJIb.

IIporpamma OpHEeHTHpOBaHA Ha JOMOJHUTEIBHOE 00pa3oBaHHE OOy4arOIIMXCs IIKOJIBHOIO BO3pacTa
5-7 kmacca.

MakcumanbHOE KOJIMYECTBO O0OYUaIOIMMUXCs B TpyIine — 15 4enoBexk.

1.2.2. CTpyKTypa IJIaHUPYEMBIX Pe3yIbTaTOB
[Inanupyemble pe3yabTaThl ONMPAOTCS HA BEAYILUE LIEJIEBbIE YCTAHOBKHU, OTPa)KarolMe OCHOBHOW,
CYIIHOCTHBIM BKJaJ KaXIO0M H3ydyaeMOHl MNporpamMmbl B pa3BUTHE JIMYHOCTH, OOYdYaIOUIMXCS, HX
CHOoCcOOHOCTEH.

B cTpyKType miaHupyeMbIX pe3ysibTaTOB BBIAEISIOTCS CIEAYIOIINE TPYIIIbI:

1.  JluuHOCTHBIE pe3ynbTaThl OCBOEHUS OCHOBHOI 00pa3oBaTelbHON IMPOrpaMMBbl MPEICTABICHbI B
COOTBETCTBUU C I'PYIIION JIMYHOCTHBIX PE3YJIbTATOB.

2.  MeranpeanMeTHble  pe3yibTaTbl  OCBOEGHUS  OCHOBHOH  00pa3oBaTelbHONM  IPOrpaMMbl
IIPEJCTaBIEHbI B COOTBETCTBUHU C MOArPYIIIaMH YHUBEPCAJIBHBIX YU€OHbBIX JeHCTBUI.

3. IlpenMeTHble pe3yabTaThl OCBOCHHMSI OCHOBHOW 00pa30BaTelIbHONW MPOTrpaMMbl IPEACTaBIEHBI B
COOTBETCTBHUH C I'PYyNIIaMH PE3YyJIbTaTOB yUEOHOTO ITpeIMeTa.

1.2.3. JInuHOCTHBIE pe3yabTaThI
IIpoecpammmusie mpebosanus K ypoSHI0 BOCNUMAHHOCMU (TUYHOCMHbLE Pe3YIbMambl):

— c(hOpMUPOBAaHHOCTb BHYTPEHHEM NO3MLIMU O0O0Yy4aroImerocs, SMOLUOHAIBHO-MOJOKHUTEIbHOE
OTHOIIIEHHE 00YyJaroIIerocs K IIKoJIe, OpPUEHTAlMs Ha T03HAHKUE HOBOTO;

— OpHUEHTalMs Ha 00pa3el] MOBEIEHHs «XOPOIIETro yUeHUKa;

— c(OopMHPOBAHHOCTh CAMOOLIEHKH, BKJIIOYas OCO3HAHHE CBOMX BO3MOXKHOCTEH B YueHHH,
CIOCOOHOCTH aJIEKBATHO CYIUTh O MIPUYMHAX CBOETO yCIieXa/Heycnexa B ydeHUH; yMEHHE BUJIETh CBOU
JOCTOMHCTBA U HEJIOCTAaTKH, YBaXKaTh ce€0sl U BEPUTH B YCIIEX;

— c(popMHPOBAHHOCTh MOTHBALIMHU K YU€OHOH EATENbHOCTH;

— 3HaHUE MOPAJIBHBIX HOPM M C(POPMUPOBAHHOCTH MOPAIBHO-ITHUECKUX CYXAECHUH, CIOCOOHOCTh K
pELIEHUIO MOPAJIBHBIX MPOOJIeM Ha OCHOBE KOOPIMHAIIMU PAa3IMYHbIX TOUYEK 3PEHHUS, CIIOCOOHOCTH K



OILICHKE CBOMX TOCTYNKOB M JEHCTBHH IPYrHX JIOJACH C TOYKH 3pEHHs COOIIONCHUS/HApYIICHUs
MOpPaJIbHON HOPMBI.

IIpoecpammmuvie mpebosanus K ypoGHIO pA3GUMUAL:

— c(popMHPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHUS, YMEHUE BUIETh 00BEM B IJIOCKUX MTPEIMETaX;
— yMeHue o0pabaThIBaTh U CHCTEMAaTU3UPOBATH OOJBIIOE KOJMYECTBO HHPOPMALIUH;

— cpopMHPOBAaHHOCTH KPEATHBHOTO MBIIIICHHUS, IOHUMAaHUE PUHIIMIIOB CO3/IaHUSI HOBOTO IPOJIYKTA;
— cpopMHPOBAHHOCThH YCUIYUBOCTH, MHOT033]a4HOCTH;

— c(hOpMUPOBAHHOCTh CAMOCTOSITEIFHOTO TOAXOJa K BBIMOJHEHHWIO DPA3MUYHBIX 3a1ad, YMEHHE
paboTaTh B KOMaHJe, YMEHHE IPABUIIHHO JICIETUPOBATDH 33Ja4H.

1.2.4. MeranpeaMeTHbIE PE3yJIbTAThI

I'eorpadus

BoeinyckHMK Hay4YUTCS:

. BBIOMpATh HCTOYHHMKHM Treorpapuueckoil mHpopMmanuu (kaprorpaduyeckue, CTaTUCTHUYECKUE,
TEKCTOBbIE, BUACO- U (OTOM300paKeHUs], KOMIBIOTEPHbIE 0a3bl JaHHBIX), aJ€KBATHbIE PEIIaeMbIM
3a/1auaM;

. OpUEHTHpPOBAThCS B HCTOYHUKAaX reorpadpuueckoi uHbopmauuu (kKapTorpaduueckue,
CTaTHUCTUYECKHUE, TEKCTOBbIE, BUIEO- U (POTON300pakeHuUs, KOMIIbIOTEPHbIE 0a3bl JaHHBIX): HAXOAUTh
U U3BJIEKaTh HEOOXOAMMYI HMH(POpMAlMIO; ONpeAeNsiTh U CpaBHUBAaTh KAauyeCTBEHHbIE U
KOJIMYECTBEHHBIE MOKAa3aTeNH, XapakTepusyrolue reorpapuieckie 00beKThbl, MPOLECChl U SBICHUS,
UX TIOJIO)KEHHE B MPOCTPAHCTBE IO TreorpaduyeckuM KapTaM pa3HOTO COJEp)KaHUui MU APYruM
UCTOYHUKAM;  BBISBJIATH  HEJOCTAIONIYIO,  B3aUMOJONOJHSIONIYI0  W/MIM  NPOTUBOPEUHBYIO
reorpaduueckyro HHGOPMaLUIO, MPEICTABICHHYIO B OJTHOM MM HECKOJIBKHUX UCTOYHUKAX;

. MIPENICTaBIATh B Pa3iWyHbIX (Qopmax (B BUIE KapThl, Tabmuipl, rpaduka, reorpaguueckoro
omnucanusl) reorpaduyueckyro WHpOpMaNUiO, HEOOXOMUMYIO JUIsl PEIICHUS YYEOHBIX U TPAKTHUKO-
OpPUEHTUPOBAHHBIX 3aJa4.

BhINMyCKHUK MOIY4UT BO3MOXKHOCTh HAYIUThCS:

. MOJIEIUPOBATh reorpaduyeckue 0ObEKTHI U ABICHUS;

. IPUBOANUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BAaHUS IreorpapuuecKuX 3HAHUN B pa3IM4HbIX
o0JtacTax AeATEeILHOCTH.

Maremartuka

CraTucTuka u TeOpus BEPOSITHOCTEN

BbInmyckHUK Hay4uTCs:

. MPEACTABIIATH JAHHBIC B BUJIE TAOIHII, TUarpamMMm;

. YUTaTh HH()OPMAITUIO, IPEICTABIICHHYIO B BU/IE TAaOIUIIbI, THATPAMMBI.

B noBceHEBHOM )KU3HU M IPU U3YYEHUH JAPYTHX MPEAMETOB BBIITYCKHUK CMOXKET:

. W3BJIEKATh, MHTEPIPETUPOBATH U MIPEOOPa30BbIBATH HHGOPMAIIUIO, IPEICTABICHHYIO B TA0IHIIAX

Y Ha JUarpaMMax, OTPa)karolllyr0 CBOMCTBA U XapaKTEPUCTUKU PEAJIbHBIX IIPOLIECCOB U SIBJICHUM.
Harnsannas reomerpus

I'eomerpuueckue Gurypol

BrinyckHUK HayduTcs:

. OTepupoBaTh Ha 0a30BOM ypOBHE MOHATUAMHU: (HUTYpaA, TOUKA, OTPE30K, MpsiMasi, JIyd, JIoMaHas,
YTOJI, MHOTOYTOJIbHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIbBHUK U KBAApPaT, OKPY>KHOCTb U
KpyT, IpSAMOYTOJIbHBIN Mapanienenumnesn, kyo, map. M3o0paxars usydaembie GUTYPHI OT PYKH U C
MOMOIIBIO JIMHEUKHU U LUPKYJIS.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU JAPYTUX MPEAMETOB BBIITYCKHUK CMOXKET:

. peuaTh MpaKTUYECKHe 3a/1a4M ¢ IPUMEHEHHEM MPOCTEHIIINX CBOWCTB (DUTYD.

W3mepeHus u BBIYUCIICHUS

BrinyckHUK HayyuTCs:

. BBINOJIHATh U3MEPEHUE [UIMH, PACCTOSHMM, BEJIWYMH YIJIOB C IMOMOIIBK) MHCTPYMEHTOB IS
W3MEPEHUH JUIUH U YIJIOB.

duzuka

BrinyckHUK Hay4yuTCA:



. coOmoaTh npasuiia 0€30IMaCHOCTH M OXpaHbl TpyAa MpH paboTe ¢ yueOHBIM U J1abOpaTOPHBIM
obopynoBaHueMm;

. MOHMMATh MPHUHIUNBI JEHCTBHS MAaIlllMH, IPUOOPOB M TEXHHUUYECKUX YCTPOICTB, YCIOBUS HX
0€30I1aCHOTO MCII0JIb30BaHMS B IOBCEIHEBHOM KHU3HH;

. UCTOJb30BaTh IPH BBIMOJHEHUHM Y4YEOHBIX 3aJad HAyYHO-TIOMYJSIPHYIO JIUTEpPAaTypy o
(bU3NIECKUX SIBICHUSX, CIIPABOYHBIE MaTepHAIIbI, PECYpChl HHTEPHETA.

Wudopmaruka

BBITyCKHUK Hay4UTCS:

. pasnuyath BUAbBl MHQOpMAIMU NO criocobaM €€ BOCHPUATHS YEJIOBEKOM M IO crocobam eé
MPEJCTAaBICHNUS HA MaTEPHUATBHBIX HOCUTEIISX;

. MPUBOANTH MPHUMEPHl WH(MOPMAIMOHHBIX IMPOIECCOB (TPOIIECCOB, CBSI3aHHBIX C XpaHEHHEM,
npeoOpa3oBaHUEM U Nepeauyeii JAHHbBIX) B )KMBOW MPUPOJIE U TEXHUKE;

. knaccuduimpoBath cpenactsa UKT B cOOTBETCTBUM C KPYTOM BBITIOJTHSEMBIX 3a/1a4.
MaremaTtuueckue 0CHOBbI HHPOPMaTHKU

BEITYCKHUK TOJTYYUT BO3MOKHOCTB:

. MO3HAKOMHUTHCS C TPUMEPaMU MaTEeMAaTHIECKUX MOJIEIeH U UCTIOIh30BaHUEM KOMITBIOTEPOB TIPH
WX aHaJM3e; TMOHATH CXOJCTBA M Pa3IMYUs MEXKIY MaTeMaTH4ecKOH MOJENbI0 OOBEKTa M €ro
HaTypHOM MOJIETIBIO, MEX/1y MAaTEMaTHYECKOW MO/IEIbI0 0OBEKTa/SBICHUS 1 CIOBECHBIM ONHUCAHUEM.
Hcnonp30BaHnE MPOrPaMMHBIX CHCTEM M CEPBHCOB

BEITyCKHUK HaydUTCS:

. KJ1acCU(PUIMPOBATh (ailyibl IO THUIY M HHBIM ITapaMeTpaM;

. BBITIOJTHATE OCHOBHBIE omepaiun ¢ (aiimaMu (co3maBaTh, COXpaHATh, PEAAKTUPOBATh, YAAISTH,
apXWBHPOBATH, «PACTIAKOBBIBATEY apPXUBHBIE (aiIIbI).

BoimyckHuk oBnageer (Kak pe3yinbTaT MPUMEHEHUS MPOrPAMMHBIX CHUCTEM U HWHTEPHET-CEPBUCOB B
JTAHHOM Kypce U BO BCEM 00pa30BaTeILHOM MPOIECCE):

. HaBbIKaMU PaOOTHI C KOMIIBIOTEPOM; 3HAHHMSIMHU, YMEHHUSIMHU M HaBBIKAMHU, JOCTATOYHBIMU IJIsi
paboThI C pa3TUYHBIMHU BUAAMH POTPAMMHBIX CHUCTEM U MHTEPHET-CEPBHUCOB ((hailIoBbIe MEHEIKEPHI,
TEKCTOBBIE PENAKTOPbI, JJIEKTPOHHbIE TaONMIbl, Opay3epbl, IONCKOBBIE CHCTEMBI, CIIOBapH,
AIIEKTPOHHBIE SHUMUKIIONEINH); YMEHHUEM OIHCHIBaTh pabOTy O3TUX CHUCTEM U CEPBUCOB C
UCIO0JIb30BAHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUU;

. pasIuuHbIMU (JOpPMaMU TPEJICTABIICHUS JaHHBIX (TaOIUIIbI, AMarpaMMBbl, rpaduKH | T. 1.);

. MO3HAKOMUTCSI C MPOTPaMMHBIMH CPEJICTBAMU JUIsl pabOThl C ayAMOBHU3YalIbHBIMU JAAHHBIMHU U
COOTBETCTBYIOIIUM MOHSITUIHBIM aIapaToM.

BbInyCKHHUK HOTYYUT BO3MOKHOCTD (B JAHHOM Kypce M MHOM y4eOHO e TeIbHOCTH):

. MIPAKTUKOBATHCS B UCIIOJIb30BAHUN OCHOBHBIX BHJIOB IIPUKJIATHOTO MPOTPAMMHOI0 00eCTIeYeHHs
(penakTopsl TEKCTOB, JIEKTPOHHBIE TaOIHUIIBL, Opay3ephl U JIp.);

. MO3HAKOMUTBCS € TpHUMEpaMH  HUCIOJIb30BAHUS MaTEeMAaTUYECKOTO MOJCIUPOBAaHUSA B
COBPEMEHHOM MHpE;

. MO3HAKOMUTBHCS C TMOCTAHOBKOW BOMpPOCa O TOM, HACKOJIBKO JOCTOBEpHA TOJy4YCHHAS
nH(dopMalrs, TOIKPEIUICHA JIH OHA JI0Ka3aTeIbCTBAMH MOUIMHHOCTH (TIpUMeEp: HATMYK e IIEKTPOHHOMN
MOANKCH); TO3HAKOMHUTBCS C BO3MOXHBIMU TMOJIXOJAaMH K OIIEHKE JOCTOBEPHOCTH HH(OpManuu
(mpuMmep: cpaBHEHME JIaHHBIX U3 Pa3HbIX HCTOYHUKOB);

. MO3HAKOMUTHCSA ¢ TpuMepamu ucnoib3oBanus KT B coBpeMeHHOM Mupe;

. MOJIYUYUTh TPEACTABIECHUS O pOOOTH3MPOBAHHBIX YCTPOWCTBAX M WX HCIHOJIb30BAaHUU Ha
IIPOU3BOJCTBE U B HAYUHBIX UCCIIEIOBAHUSX.

TexHonorus

PesynbTathl, 3asBIIeHHBIC 00pa30BaTeIbHOM MporpaMMoit « TeXHOJIOTHs» 0 OJI0KaM COJepKaHUS
@dopMHpPOBaHUE  TEXHOJOTHYECKOW  KYJIbTYPHl M  MPOCKTHO-TEXHOJOTUYECKOTO  MBIIUICHUS
oOyuaronuxcs

BBINYCKHUK HAYYUTCS:

. CJIeZIOBaTh TEXHOJIOTHH, B TOM YHCJIE B ITPOIECCE U3TOTOBIICHUS CYOEKTUBHO HOBOTO TPOJIYKTA;



. OLICHUBATh YCJIOBHUS MPUMEHUMOCTH TEXHOJOTHH, B TOM YHUCJIE C MO3HUIUN SKOJOTUYECKOU
3alUIIEHHOCTH,

. MPOTHO3UPOBATh IO M3BECTHOW TEXHOJIOTMM BBIXOJIbI (XapaKTEPUCTUKU MPOJYKTa) B
3aBUCHMOCTH OT HW3MEHEHHUS BXOJOB/MIAPAMETPOB/PECYPCOB, MPOBEPSTH MPOTHO3BI  OMBITHO-
AKCIIEPUMEHTAJIHBIM MTyTEM, B TOM YHCJIE CAMOCTOSATEIBHO MIAHUPYS TAKOTO POJIa IKCIIEPUMEHTHI;

. B 3aBUCHUMOCTH OT CUTYaIlUU ONITHMHU3UPOBATH 0a30BbIE TEXHOJIOTUH (3aTPAaTHOCTh — Ka4eCTBO),
MPOBOJIUTH AHAJIN3 AJIbTEPHATUBHBIX PECYpPCOB, COCAMHATH B €AUHBINA IJIAH HECKOJIBKO TEXHOJOTHI
0e3 X BHJIOM3MEHEHUS ISl TIOJyYSHHS CII0KHOCOCTABHOTO MATEPHUATHLHOTO MU HHPOPMAITMOHHOTO
MPOAYKTA;

° IMPOBOAWTE OLUCHKY U UCIIBITAHUEC IMMOJIYYCHHOI'O IIPOAYKTA,

. IIPOBOJUTh AaHAJIU3 MOTPEOHOCTEH B TE€X WJIM HMHBIX MaTE€pUAIbHBIX WIM HH()OPMALMOHHBIX
NPONYKTax;

. ONHCBHIBATH TEXHOJIOTUYECKOE pEIICHHE C TIOMOIIBI0 TEKCTa, PHUCYHKOB, TpadUvIecKkoro
N300paxeHus;

® AHAJIIM3UPOBATE BO3MOXXHBIC TCXHOJOTUYCCKUC PCUHICHUA, OIPCACIIATL HMX AJOCTOMHCTBA U
HEJOCTAaTKHU B KOHTCKCTC SaI[aHHOfI CUTyaluu,

. MPOBOJUTh M AHAJTU3UPOBATH pa3pabOTKy W/MIM peaau3aluio MPUKIAJHBIX MPOEKTOB,
MPEeATOIararouX:

. OTIpENIeTICHNEe XapaKTepUCTUK W pa3paboTKy MaTepHajJbHOTO TPOAYKTA, BKIIOYAs €ro

MOJIeNpoBaHue B  uH(OpManMoHHOW cpeAe  (KOHCTPYKTOpE), BCTpaMBaHWE  CO3JaHHOTO
MH(OPMALIMOHHOTO MPOJYKTa B 3a/IaHHYIO 000JIOUKY,

. M3rOTOBJIEHHE UH(DPOPMALIMOHHOTO MTPOIYKTa MO 33JaHHOMY aITOPUTMY B 33/1aHHOM 000JI0UKE;
. MIPOBOJUTh W AHAIU3UPOBATh pazpabOTKy W/MIM peaTu3alui0 TEXHOJOTMYECKUX MPOEKTOB,
IIPEAITOJIAraomX:

— ONTHUMU3AIMIO 3aJaHHOTO CIOco0a (TEXHOJIOTHH) TMOJIYYSHHUST TPEOYIOIIErocss MaTepuaibHOTO
MpoayKTa (MoCJe ero MpUMEHEHHS B COOCTBEHHOMN MTPAKTHUKE),
— pa3paboTKy (KOMOMHUPOBAHKE, U3MEHEHHE MTapaMETPOB M TPeOOBaHUH K pecypcaM) TEXHOJIOTUH
MOJIy4eHUsI MaTepUaIbHOTO U HH(GOPMAIMOHHOTO MPOAYKTA C 33JJaHHBIMU CBOWCTBAMU;
. MIPOBOJUTH U aHAIU3UPOBATH Pa3pabOTKy U/WIIN pealn3aluio MPOEKTOB, MPEAnoIaralonmx:
— IIaHupoBaHue (pa3paboTKy) MaTepHabHOTO MPOAYKTa B COOTBETCTBUU C 3aJlaueii COOCTBEHHOM
JesITeNIbHOCTH (BKIIIOYasi MOJICTMPOBAHKUE U Pa3padOTKy JOKYMEHTAIINH ),
— IlaHupoBaHue  (pa3paboTKy) MaTepHalbHOTO MPOJAYKTa Ha OCHOBE CaMOCTOSITEJIBHO
MPOBEIEHHBIX HCCIEA0BAHUN MOTPEOUTEIHCKUX HHTEPECOB.
BbImyCKHUK MOTYYUT BO3MOXKHOCTb HAyYUThCS:
. BBISIBIISITH M POPMYIIHPOBATH MpooIemMy, TPEeOYIOIIYI0 TEXHOJIOTUYECKOTO PEIICHHUS,;
. MOAU(PHUIIUPOBATD UMEIOIIHECS MPOAYKTHI B COOTBETCTBUU c
CUTYyaIieil/3aka30M/IoTpeOHOCThIO/3aJauelt eI TENbHOCTH U B COOTBETCTBUU C UX XapaKTEPUCTHKAMU
pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOI1 TEXHOJIOTUU;
. TEXHOJIOTU3UPOBATh CBOM ONBIT, MPEACTABIATH HAa OCHOBE PETPOCIEKTHBHOIO aHalIM3a U
yYHU(DUKAINH IESTEIbHOCTH ONKUCAHUE B BUI€ MHCTPYKIIUHU WIIA TEXHOJIOTHUECKOM KapThl.

1.2.5. [IpeameTHBIE pE3YNbTATHI
IIpoecpammmusie mpebosanus K 3HAHUAM (Pe3YTbMAamvl MeopemuiecKkol N0020MoGKU):

. npaBuia 0e30MacHON pabOThI € 3JIEKTPOHHO-BBIYMCINUTEIbHBIMUA MalllMHAMU U CPEICTBAMM IS
cOopa MpOCTPaHCTBEHHBIX JaHHBIX;

. OCHOBHBIE BH/JIbl IPOCTPAHCTBEHHBIX JJAHHBIX;

. COCTaBHbIE YAaCTH COBPEMEHHBIX T€OMH()OPMAIIMOHHBIX CEPBUCOB;

. npoeccuoHaIbHOE MPOorpaMMHOe o0ecriedeHne aist 00paboTKH MPOCTPAHCTBEHHBIX TaHHBIX;

. OCHOBBI U IIPUHIIMIIBI A3POCHEMKH;

. OCHOBBI M IPUHLIUIIBI PaOOTHI ITI00ATBHBIX HABUTAIIMOHHBIX CITYTHUKOBBIX cucteM (I'HCC);

. NpEJCTaBICHUEe M BU3YaJH3alMsl MPOCTPAHCTBEHHBIX JaHHBIX IS HENpo(ecCHOHATIBHBIX
10JIb30BaTENEH;

. npuHLuns 3D-MonenupoBaHus;



. YCTPOHCTBO COBPEMEHHBIX KapTOrpa()uIecKux CEPBUCOB;

. NpPEJCTaBICHUE M BHU3YyalU3alUsl MPOCTPAHCTBEHHBIX JAHHBIX IS HENpogecCHOHATBHBIX
IM0JIb30BaTeIICH;

. nemupprupoBaHrue KOCMUYECKUX N300paKeHHIA;

. OCHOBBI KapTorpaduu.

IIpoecpammmusie mpeboeanus K yMeHUAM U HABLIKAM (pe3yIbmambul NPAKMu4eckou no020Mo6KuU):

. CaMOCTOSITEJIBHO pellaTh IIOCTABJICHHYIO 3ajlady, aHajdu3upys U Moa0upas MaTepuanbl U
CpeACTBa U1 €€ PELICHHUS;

. CO3/aBaTh U PaCCUYUTHIBATDH MOJETHBIN IUIaH /Ui OECIIUIOTHOTO JIETATEJILHOTO anapara;

. o0OpabaTbIBaTh a’3pOCHhEMKY M TMOJY4aTh TOYHBIE OPTOQOTOIIAHBI M aBTOMATH3HPOBAHHEIC
TpEXMEpHBIE MOJIETTN MECTHOCTH;

. MOJIepoBaTh 3D-00bEKTHI;

. 3aluIIaTh COOCTBEHHBIE POEKTHI;

. BBITIOJTHATH OLU(PPOBKY;

. BBITNIOJIHATH IPOCTPAHCTBEHHBIN aHAIIN3;

. CO3/aBaTh KapThl;

. co37aBaTh MpocTere reorpadgpuueckue KapThl pa3InyHOrO COAECpPKAHUS;

. MOJIETUPOBAThH TeorpaduuecKue 0OHEKTHI U SIBICHHUS;

. MPHUBOANTH MPHUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS TeoTpa@uuecKiX 3HAHUN B Pa3IMUHBIX

00J1aCTSAX TEITEIbHOCTH.

1.3. CucremMa OLEHKM JOCTWKEHHs IUIAHUPYEMBIX  PE3YyIbTaTOB  OCBOCHHSI  OCHOBHOU
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus
Buasl koHTpOIIS:
- TPOMEXKYTOYHBIA KOHTPOJIb, TPOBOJUMBIN BO BpEMSI 3aHATHUH;
- UTOTOBBIM KOHTPOJIb, POBOAMMBIN MTOCIIE 3aBEPIICHUS BCEH yueOHOM POTPaMMBI.
@DopMBbI TPOBEPKU PE3YIHTATOB:
- HaOroIeHre 3a 00YJYaIOIIUMICS B TIPOIIECCEe pabOTHI;
- UTPBI;
- UH/IMBU/yaJIbHbIE U KOJIJIEKTUBHBIE TBOPUYECKUE PaOOTHI;
- Oecenpl ¢ 00YYAIOIIUMHUCA U UX POJTUTEIISMH.
@DOpMBI [10/IBE/ICHUSI UTOTOB:
- BBINIOJIHEHUE TPAKTUYECKUX paboT;
- TECTHI;
- QHKETBHI;
- 3aIIMTa IPOEKTA.
HroroBas arTecranus oOy4yaronuxcs NpoBOIUTCS 10 pe3ybTaTaM MOATOTOBKH U 3alIUTHI IPOEKTA.
J11g olleHUBaHUS I€ATEIHHOCTH 00YYAIOIINXCS UCTIOTIB3YIOTCSI HHCTPYMEHTBI CaMO- M B3aUMOOIIEHKH.
2.2. IlpumMepHblie TporpamMMBbl yueOHbIX peaMeToB, KypcoB (YTIL, rae kak npumep npomnucano «Keiic
1 — 10 yacoB», mocye KpaTkoe OMUcaHue, YTo TO 3a KeiC, OMUCaHKe M0YacOBOE BHIHOCHM YK€ B CaM
KEHC).

[IpumepHoe yueOHO-TeMaTH4YeCKOe TUIaHUPOBAHNUE!

1/m | Pazgen mporpaMMel yaeOHOTO Kypca Koanuectso
4acoB

3nakomcTBO. TexHuka Oe3zomacHocTu. BBoanoe 3ansATue («MeHss
MUDY).
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Beenenne B reomHdopmanuonneie  TexHosnoruu.  Kedic  1:
«CoBpeMeHHbIe KapThl, WM Kak onucats 3emuro ?».

Keiic 3HakoMuT 00yyarommxcs ¢ pa3HOBHIHOCTSAMH JaHHBIX. Pemras
3a7ady Keiica, oOyuaromuecs IpoXoasIT CIEIYOIUEe TEMAaTUKU: KapThl
U OCHOBBI HX (OPMHpPOBAHMS; H3YYEHUE YCJIOBHBIX 3HAKOB U
MPUHIMUIIOB KX OTOOpaXEHMUs Ha KapTe; CUCTEMbl KOOpJAUHAT WU
MPOEKIN KapT, MX OCHOBHBIE XapaKTEPUCTHUKU U BO3MOKHOCTU
NPUMEHEHMsI; MacluTad M Jp. BCIIOMOTraTelIbHblE HWHCTPYMEHTHI
(bopMUpOBaHUS KapTHI.

Keiic 2: «I'mobanbHoe mo3unmonupoBanue “Haitau cebs Ha 3eMHOM
mape”».

HecmoTpss Ha TO, 4TO HABUTaTOpsl M CHOPTUBHBIE TPEKEPHI CTAIH
HEOTHEMIIEMOM YacTLIO Hamlled JKM3HH, MAJIO KTO 3HACT MPUHIOUII UX
pabotsl. [Ipoiins ketic, oOyuatomuecs yznarot npo ['JIOHACC/GPS
— IIPHUHIUIIBI pa6OTBI, HCTOPHUIO, COBpPEMCHHEIC CHUCTEMBI,
IIPUMCHCHHUC. HpI/IMeHeHI/Ie JIOTTEPOB. BHSyaJII/ISaHI/Iﬂ TEKCTOBBIX
JaHHBIX Ha KapTe. COB}I&HI/IC KapTbl MHTCHCUBHOCTH.

®dortorpaduu 1 MaHOPaMBbI.

Pa3nen, TOCBAIMIEHHBIM  WCTOPUM M OPUHIUIAM  CO3/JAaHUA
dotorpadun. OOywaromuecs IMO3HAKOMSTCS C TEXHUKOW CO3/IaHUS
doTorpadun, MO3HAKOMSATCA C  BO3MOXHOCTSAMU IPUMEHEHHUS
dboTorpadum Kak cpencTBa CoO3AaHUS Yero-Iru0o.

OcHoBbl a3podoTochéMkH. [IpruMeHenne OECIMIOTHBIX aBUAIIMOHHBIX
cucteM B a’dpodotochémre. Ketic 3.1: «Jlmst yero Ha camom jene
HY)XCH OCCITMIJIOTHBIN JIETATEIHHBINA armapat?y.

OOBEMHBIN KelC, KOTOPBIN MO3BOJIUT 0OYYAIOIIMMCS OCBOUTH TIOJIHYIO
TEXHOJIOTMYECKYI0  LENOYKY, MCHOJb3YyEMYID  KOMMEPUYECKUMHU
KOMITaHUSIMU. Y CTPOMCTBO U mpuHIMIEI (yHKIHOHUpoBaHus BITJIA,
OCHOBBI ()OTO- U BUICOCHEMKHU U MPUHIUIOB Nepeaadynd uHGopMaluu
¢ BIIJIA, o6paboTtka ganHbix ¢ BITJIA.

Keiic 3.2: «3MeHeHne cpeapl BOKPYT LIKOJIbD.

IIponomxkenne keifca 3.1. OOywaromuecs, uMes B  CBOEM
paclopsDKEHUM  3JEKTPOHHYI0 3D-Mozens MIKOJIBI, MPOJOJIKAIOT
BHOCHUTb W3MEHEHMs B MPOJYKT C LeNbl0 OnaroycTpoiicTBa paifoHa.
OOyuaromuecss TPOAOJIKAIOT COBEPLIEHCTBOBaTh CBOM HaBbIK 3D-
MOJEIMPOBAHUS, 3aBEPILIAst IPOEKT.

IToaroTroBka 3amuThl IMPpOCKTA.
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3amura IpoeKToB.

3axmounTtenbHoe 3aHsaTue. [loaBeneHne nToroB paboThl.

2.2.1. O0mume noJoKEHUS

[Tporpamma «I"'eoMHGOPMAITMOHHBIE TEXHOJIOTUWY, SBJISSICH HEOOXOJWMBIM KOMIIOHEHTOM OOIIEro
o0pa3oBaHus BceX 00yJaromUXCs, MPETOCTABISET UM BOZMOKHOCTh NMMPUMEHATH Ha MPAKTHKE 3HAHUS
ocHOB Hayk. [Iporpamma sBisieTcss (aKTUYECKH CIUHCTBEHHBIM IIKOJBHBIM YY4EOHBIM KypCoM,
OTPaKAIOIIMM B CBOEM COJICp)KaHMM OOIIME MPUHIUITEI TPeoOpas3yromen NesTeNbHOCTH YellOBeKa H
BCE aCIEKThl MaTepUaNbHON KyabTypbl. Kypc HampaBieH Ha OBlajieHHEe OOyJaroIUMUCS HaBBIKAMHU
KOHKpPETHOW IpeAMEeTHO-TIpeoOpasyromeil  AesITeIbHOCTH, CO3JaHHE HOBBIX II€HHOCTEH, uTo,
HECOMHEHHO, COOTBETCTBYET NOTpPeOHOCTSAM pa3BUTUs oOmecTBa. B  pamkax «TexHomormm»
MIPOUCXOIUT 3HAKOMCTBO C MUPOM Tpodeccrii M OpreHTaIHs 00yJaronuxcsi Ha paboTy B Pa3TUIHBIX
chepax OOIIECTBEHHOTO MPOU3BOJACTBA. Te€M caMbIM OOECTIEUMBACTCS MPEEMCTBEHHOCTh MEpPexo/ia
o0y4Jaromxcs ot 001Iero K mpodeccuoHaaTbHOMY 00pa30BaHUIO U TPYJIOBOM JAESITEIBHOCTH.
[Iporpamma mpeamera  «Texnonorus»  oOecreunBaeT  (GOPMHPOBAHHE Y  OOYyJaroOIIUXCS
TEXHOJIOTUYECKOTO MbIIUIeHHsS. CXeMa TEXHOJOTHYECKOTO MBIIUICHUS (MMOTPEOHOCTh — IelTh —
croco0 — pe3ysbTaT) MO3BOJISIET HanboJiee OPraHNYHO PeIaTh 3aJa9l YCTAHOBJICHUS CBSI3EH MEXIY
00pa3oBaTeNbHBIM ¥ )KH3HEHHBIM TPOCTPAHCTBOM, 00pa30BaTEIHHBIMH PE3yJIbTaTaMH, TIOJTYyIeHHBIMHU
NpU W3YyYCHHH DPA3IUYHBIX TPEIMETHBIX OOJIacTeil, a Takke COOCTBEHHBIMH OOpa30BaTElbHBIMHU
pe3ynbraTaMu  (3HAHHWSMH, YMEHUSMH, YHHUBEPCAIBHBIMH YYCOHBIMH JIEHCTBUSMH M T. J.) H
KU3HEHHBIMH 3a1adamMu. Kpome Toro, cxema TEXHOJOTHYECKOT'O MBIIIJICHUS TMO3BOJSET BBOIHWTH B
00pa3oBaTeNbHBIN MPOLIECC CUTYallUH, JAlOIIUe OMbIT MPUHATUS MParMaTUYHBIX PEHICHU Ha OCHOBE
cOOCTBEHHBIX O00pa30BaTENIbHBIX pE3yJAbTATOB, HA4YMHAsE OT pEIIeHUS OBITOBBIX BOMIPOCOB U
3aKaH4YMBasl PEIICHHEM O HaMNpaBJIEHUSAX MPOJOKEHHUS 00pa3oBaHUs, MOCTPOECHUEM KapbepHBIX U
KU3HEHHBIX I1aHoB. Takum ob6pazom, mporpamma «l eonmHpopMaTHKa» MO3BOJISIET CPOPMUPOBATH Y
oOyuaronuxcs pecypc MpakTUYECKHMX YMEHUH U OMbITa, HEOOXOAMMBIX JJIsl pa3yMHON OpraHU3aluu
cOOCTBEHHOM JKM3HU; C€O34a€T YCIOBUS [UI pPa3BUTHUA WHUIUATHUBHOCTH, HW300pETaTENbHOCTH,
rMOKOCTH MBIIUICHHUS.

VY4eOHO-BOCIIUTATENbHBIN MpoLlecC HampaBieH HAa (OPMUPOBAHME M Pa3BUTHE PA3IUYHBIX CTOPOH
oOyuaroniuxcs, CBSI3aHHBIX C peaju3alel Kak WX COOCTBEHHBIX HMHTEPECOB, TaK U HHTEPECOB
okpyxarwmiero mupa. [Ipu 3TOM TruOKOCTH NpOrpamMmbl IO3BOJIIET BOBJIEYb OOYJAIOIIUXCS C
pa3IMYHBIMU CIIOCOOHOCTSAMU. Bosbiioil 00bEM MPOEKTHBIX pabOT MO3BOJSET Yy4ECTh HUHTEPECH U
OCOOCHHOCTH  JIMYHOCTH  KaXJOro oOydaromierocsi. 3aHSATHS OCHOBaHbl Ha  JIMYHOCTHO-
OpPUEHTHUPOBAHHBIX TEXHOJOTUAX 00YUECHHUS, a TAKXKE CUCTEMHO-/IEATEIbHOCTHOM METOo/ie OOyueHUsI.
JlanHasi mporpaMMa npenoJiaraeT BapuaTUBHBIN MOAX0/, TaK KaK B 3aBUCUMOCTH OT OOy4aronierocs
MO3BOJISIET YBEUYUTh UM YMEHBIIUTh OOBEM TOW WM WHOW TEMBI, B TOM YHUCII€ U CIIOKHOCTb, a
TaK)Ke MOPSAOK MPOBEACHUS 3aHATUH.

2.2.2. OcHOBHOE cojiep)KaHue yueOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus

Ha nporsbkenun — Kypca  mporpamMmbl  oOydaromuecs — MO3HAKOMSATCS € Pa3IUYHbIMU
reonH(OpPMAIIMOHHBIMU CHCTEMaMHM, Y3HAIOT, B KaKWX OONACTSIX MpHMEHseTcs TreonH(opMaTtuka,
KaKHhe 3aJa4d MOJKET pellaTh, a TakKe CMOTYT caMH MPHUMEHSTh €€ B CBOEH MOBCETHEBHOW >KU3HH.
Ooyuatomuecs: 6a30B0 YCBOSIT MPUHLUN MO3UIIMOHMpoBaHUA ¢ iomolsio 'HCC. YV3HatoT, Kak MOXXHO
OpraHu30BaTh COOp CIYTHHUKOBBIX JAHHBIX, KAK OHH IPEACTABISIOTCS B TEKCTOBOM BHUJE U KaK UX
MOXXHO BHM3yalIM3UpOBaTh. B pamkax mnporpammbl BbIOEPYT MPOEKTHOE HAMpaBICHHE, HaydaTcs
CTaBUTh 3aJayd, HCCIENOBaTh MPOOIEMATHKY, IUIAHUPOBATh BEICHHE TMPOEKTa U TPaAMOTHO
pacmpenensTh POy BHYTPH KOMAaH/IBL.

OOyyaromuecss CMOTYT TO3HAKOMHUTBCS C HCTOpUEH TpUMEHEHUS OeCHUIOTHBIX JeTaTeNbHBIX
anmapaToB. Y3HAIOT O COBPEMEHHBIX OECHHIOTHHKAX, CMOTYT PEIIUTh pPAa3IU4YHbIe 33Ja4d C HX
MOMOIIBI0. Y3HAIOT TaKke U 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OECIUIOTHBIX CHCTEM.
OOyuaromuecs: y3HaIOT, Kak co3/1aéTcs MOJETHOE 3ajjaHue Julsl OecnminoTHUKOB. Kak mpousBoauTcs
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3allycK M AanpHeimas cbéMKa ¢ nomouibio bBAC. A Taxke mojyyaT TakUe pe3yibTaTbl CbEMKH, Kak
opTodOTOTUIaH U TPEXMEPHBIC MOJICIIH.
OOyuaromuecs: yriayosTcs B TEXHOJIOTHIO OOpaOOTKH T€0JaHHBIX MYTEM aBTOMATH3UPOBAHHOTO
MOJICTTUPOBAHUS 0OBEKTOB MeCTHOCTH. CaMOCTOSITEIbHO CMOTYT BBIIIOJHUTH ChbEMKY MECTHOCTH TIO
nonéraomy 3aganuto. Coznaayr 3D-moxaenu.
OOyuarommecs: 03HAKOMSTCS C Pa3IMYHBIMH YCTPOHCTBAMHU MPOTOTUIHPOBAHMA. Y3HAIOT OOIIHe
OPUHIUOBL pabOTBl yCTPOUCTB, cdephl HX MPUMEHEHHS M TPOAYKTHl JESITEIBHOCTH JaHHBIX
ycrporictB. OOywaromuecsi Haydarcsi TOTOBHTh 3D-Mozenu uis medaTd € MOMOINBIO SKCIOPTa
TaHHBIX. JOTIONHAT MOAENH MO JaHHBIM a’dpO(POTOCHEMKH C MOMOIIBIO PYYHOTO MOJACITHPOBAHUS.
[TpumMeHsT ycTpOoKcTBA ISl MPOTOTUIIMPOBAHUS /ISl TI€YaTH 3aaHusl.
OOyuaromecss M3y4aT OCHOBbI B moArotoBke mnpeseHtaiuu. Cozpmaayr e€. IloaroroBsitcss Kk
MIPEJCTAaBICHUIO PEATM30BAHHOTO MPOTOTHMA. [IpecTaBsaT ero, 3amuInas mpoeKT.
3.1. IlpumepHbIil yueOHBIN IJIaH OCHOBHOT'O OOIIET0 00pa3oBaHus
3.1.1. IlpumepHbI KajeHAapHBINA y4eOHbIH 1aH

Ilepuon o6yuennss — ceHTIOpb-Mail.
KosmmuecTBo yueOHbIX Heaes b — 35.
KoumnuectBo yacoB — 105.
Pesxxum npoBeeHus 3aHATHI: 3 pa3a B HEAECIIO.
[Ipa3mHUYHBIE W BBIXOJHBIC IHU (IO TPOW3BOJCTBEHHOMY KallCHAApIO TPHW TISITHIHEBHON paboyei

HEJene):
Kanukynapusii nepuoa: ¢ 31 mas o 31 aBrycra
No dopma Kou- Tema 3ansTHS dopma KOHTPOJIS
n/m 3aHATHA | BO
4acoB

1 JUTIP 3 3rakomcTBO. Texuuka Oe3omacHocTtd. BBonnoe | Becema
3arsaTue (Mensst Mmup+).

2 JI/TIP 3 HeoOxomumocTh KapThl B COBpeMeHHOM Mwupe. | becena
Cdepsnl MIPUMEHEHUS, MEePCIEKTUBBI
WCITOJIb30BAHUS KapT.

3 JUTIP 3 BekropHbie mgaHHBIE Ha KapTax. 3HAaKOMCTBO ¢ | becena
BeO-I'MIC. 1IBer kak aTpuOyT KapThl. 3HAKOMCTBO
¢ KapTorpaduuecKuMu OHJIalH-CEPBHUCAMH.

4 JUTIP 3 Cser u uBer. Ponp 1nBera Ha kapre. Kak | becena
3aCTaBUTH LIBET paboTaTh Ha ceOs?

5 JUTIP 4 Coznanue u nmyOnukanus coOOCTBEHHOM KapThl. JlemoHcTparms

pelIeHus Keiica

6 JU/TIP 5 CucreMbl 1100aTbHOTO TO3UIIMOHUPOBAHUSI. becena

7 JUTIP 3 [Ipumenenue CIIyTHUKOB s | JleMoHcTpanus
MO3UIIUOHUPOBAHHUSL. pelieHus Keiica

8 JUTIP 3 Uctopus dportorpaduun. dortorpadus kak cnocob | becena
U3YYEHHUs OKPYKAIOIIET0 MUPA.

9 JUTIP 5 Xapakrepuctuku (otoanmnaparoB. I[lomyuenue | becena
Ka4yeCTBEHHOTO (DOTOCHUMKA.
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10

JUTIP

Co3nanue cdepuueckux maHopam. OCHOBHBIE
nousatus. Heobxonumoe obopynoBanue. Texnuka
CbEMKH  c(epuyecKHX TaHOpaM  Pa3JIUYHOM
armnaparypomu.

Bbecena

11

JUTIP

Co3pmanmne coepuuecknx mnaHopaMm. CrimBka
noJry4eHHbIX (hoTorpaduii. Koppekuus u perymib
HaHOPaM.

TectupoBanue

12

JUTIP

DoTOrpaMMETPHUA U €€ BIIUSIHUE HA COBPEMEHHbIN
MHD.

Bbecena

13

JU/ITP

CHGHapI/II/I ChEMKH 00OBEKTOB JJId IOoCJIEAYoIIero
IMOCTPOCHUA UX B TPEXMEPHOM BUIC.

Becena

14

JU/ITP

[Mpuntun MOCTPOCHHS TPEXMEPHOTO
u3o0pakeHus: Ha KommbloTepe. PabGora B
dortorpammerpuueckom [10 - Agisoft Metashape
nin  a"anoruyHoM. OOpaboTka  OTCHATOTO
Marepuana.

Bbecena

15

JU/ITP

becniunotHuk B reonHpopMaruke. Y CTpoiicTBO U
IIPUMEHEHHE JPOHA.

becena

16

JI/TIP

Texunueckue ocodennoctu BITJIA.

becena

17

JI/TIP

[TunotupoBanue BITJIA.

TectupoBanue

18

JI/TIP

Hcnonp3oBaHue OeCIMUIOTHUKA 1 CbEMKU
MECTHOCTH.

JemoHcTpanus
pelIeHus Keiica

19

JU/TIP

Bo3snukaronue mpoOiiembl mpu  co3gaHum 3D-
MOJEIIEN. Cnoco0Os1 peIaKTUPOBAHUS
TPEXMEPHBIX MOJENEH.

becena

20

JU/TIP

TexHonoruu MNPOTOTUIUPOBAHUS. Y CTPOMCTBA
JUIS BOCCO3JIaHUsl TpeXMEepHBIX Mojeneil. Pabora
¢ 3D-nipuHTEPOM.

becena

21

JU/TIP

®u3nuecKkue U XMMHUYECKHE CBOMCTBA IIACTHUKA
s 3D-npunTtepa. [leuats TpéXMepHOW Mozaenu
IIKOJIBI.

TectupoBanue

22

JU/TIP

Padora B IIO 11 pydHOTO TpPEXMEPHOTO
MonenupoBanus — ScetchUP unu ananornyHom.

becena

23

JUTIP

DKCIOPTUPOBAHUE TPEXMEPHBIX
[IpoexTrpoBanre COOCTBEHHOM CIICHBI.

¢aiinos.

becena

24

JUTIP

[Tewars monmenu Ha 3D-mpunrtepe. OdopmieHue
TPEXMEPHOM BEIIECTBEHHON MOJEIIH.

becena
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25 1P 3 [ToaroroBka 3amIuThl MPOEKTA.

26 1P 4 3amura npoeKToB. HemoncTparms
peLIEHHS KEMCOB

27 JUTIP 1 3akimrounurenpHoe 3aHaTue. lloaBeneHne HUTOrOB
paboTsl. [Inansl mo mopaboTke.

108

3.2. Cucrema ycnoBul peanu3alii OCHOBHOM 00111e00pa30BaTeIbHON IPOrpaMMBbl

3.2.1. Onucanue KaipoBbIX YCIOBUN peain3alii OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO
ob1ero o0pa3oBanus (OMMCAaHUE KOMIIETEHIINI HACTAaBHUKA)

HacraBauk nporpammsl «I'eonHdopmarrka) pabOTaeT Ha CTHIKE CaMbIX aKTYJIbHBIX 3HAHUN 0
HaIpaBJICHUIO TEONMPOCTPAHCTBEHHBIX TEXHOJIOTHH, a TaKKe TEHEPUPYET HOBBIC TIOJIXOIbI U PEIICHUS,
BOILJIONIAsl UX B peajibHbIe MPOEKThl. HacTaBHUK SIBISETCS TPAMOTHBIM CIECIHAIUCTOM B OOJacTH
reonH(OPMALIMOHHBIX CHUCTEM, CIIEJUT 3a HOBOCTSIMH CBOEW OTpACiIM, M3y4aeT HOBBIE TEXHOJIOTHU.
Ob6nanaer HaBbIKAMU IIPOEKTHOM JIEATEIHOCTH, BHEAPSSI €€ MPUHIUIIBI B TPOLIECC O0YUECHHUS.
HacTtaBHuk B paBHOI cTeneHu 00jafaeT Kak CUCTEMHOCTBIO MBIIUIEHUS, TaK U JyXOM TBOPYECTBA;
MOOWIIeH, yMeeT paboTaTh B KOMaH]IE, KPUTHYECKH MBICIUTh, aHAJTU3UPOBATH M 000OIIATh OIIBIT,
reHepupoBaTh HOBOE, yMEeT CTaBUTh 3aJaud W pelaTh MX, a Takke paboTaTh B YCIOBUSX
HEONPENEeNIEHHOCTY M B paMKax NpPOeKTHON mnapagurMbl. [lomumo 3Toro, HacTaBHMK 00JaaaeT
MeIaroru4eckom Xapu3mMon.

4. Conep:xkaHue Kypca

OcHoOBHBbIE pa3/ie/ibl MIPOrPaMMbl Y4eOHOI0 Kypca

1) BaeneHue B OCHOBBI reOMH(OPMANMOHHBIX CHCTEM H NMPOCTPAHCTBEHHBIX JAHHBIX.
OOyyaromuecss TO3HAKOMSTCS C Pa3IUYHBIMU COBPEMEHHBIMU T'€OUH(DOPMAILIMOHHBIMU CHCTEMAaMHU.
VY3HaioT, B KakuX 00JIacTsAX MpUMEHsAETCs reonHpopmarrka, Kakue 3aJaydl MOXKET pellaTh, a TaKkKe
Kak o0yJaromuecs MOT'yT CaMH MPUMEHSTH €€ B CBOEH MOBCETHEBHOM HKU3HH.

2)  ¥Ypok padorsel ¢c [JIOHACC.

OO6yuaromuecs 6a30BO YCBOAT MPUHIMUIT MO3UIIMOHUpoBaHus ¢ momotnbio 'HCC. Y3HaroT, kKak MOXHO
OpraHu30BaTh COOpP CIYTHUKOBBIX JAHHBIX, KAK OHH IPEACTABISIOTCS B TEKCTOBOM BHUJE U KaK UX
MO>KHO BU3YaJIU3UPOBATh.

3)  BpIOOp NPOEKTHOr0 HANIPABJIEHHUS U pacnpeaeeHue poJieii.

Boibop mpoektHoro HampaBneHusi. IlocranoBka 3amaunm. MccnemoBaHue — MpoOIEMAaTHKU.
[TnanupoBanue npoekra. Pactipenenenue poneil.

4)  YcTpoiicTBO M MpUMeHeHHe 0eCITUIOTHHKOB.

OObyuaromuecs: nmosHakomatcs ¢ ucropueil npumenenusi bAC. Y3natot o coBpemenunix bBAC, kakue
3aJlaud MOKHO PEeIlaTh C UX MOMOIIBI0. Y3HAIOT TaKXKe OCHOBHOE yYCTPOicTBO coBpeMeHHBIX BAC.

5)  OCHOBBI CbEMKH ¢ 0eCTHIOTHHKOB.

OOyuaromuecs: y3HaroT, kak cozfgaéres nonérHoe 3amanue s BAC. Kak mpousBoauTcs 3amyck U
nanpHeimas cbéMka ¢ momomibio BAC. A Takke Kakue pe3yabTaThl MOXHO TMOJYYUTh U KaK 3TO
caenarth (moyydeHrue opropoToruiaHa U TPEXMEPHOU MOJIEIH).

6)  VYrayoaénHoe uzyveHue TEXHOJIOTHIE 00Pa0OTKH reoaHHbIX.

ABTOMaTH3UPOBAHHOE MOJETUPOBAaHNE OOBEKTOB MECTHOCTH ¢ TToMoIbio Agisoft PhotoScan.

7)  Coop reoaHHbIX.

AdpodoTochEMKa, BHIMOTHEHHE CHEMKHA MECTHOCTH 10 TIOJETHOMY 3a/IaHUIO.

8) O6paboTka U aHAJIM3 Te0IaHHBIX.

Coznanune 3D-monenei.

9) H3yueHue ycTpoiicTBa AJ15 MPOTOTHNUPOBAHUSI.
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O3HakomJieHHE C  YCTPOMCTBAaMHM NPOTOTHIMPOBAHUS, MPEIOCTABICHHBIMH  OOY4YaromuMCs.
OOyyJaromuecs: y3HaIOT 00IIMEe MPUHIUITBI PadOTHI YCTPOUCTB, a TaKXkKe KOT/a OHU MPUMEHSIOTCS U
YTO C UX HOMOIIBK MOYKHO IOJIYYHUTh.

10) IloaroToBKa AAHHBIX JJ51 YCTPOHCTBA MPOTOTHIIMPOBAHMSI.

[Tonroroska 3D-Mopeneid, SKCIIOPT NaHHBIX, MOArOTOBKA 3aJaHU MO MeYaTH.

11) TIlporoTunMpoBaHHe.

[Mpumenenue ycTpoiicTB nmpototurnipoBanus (3D-npunTep).

12) TIlocTpoeHue MPOCTPAHCTBEHHBIX CIIEH.

JlorioTHEeHHe MoOJeNel MO JaHHBIM a3pO(OTOCHEMKHM C TIOMOLIBIO PYYHOTO MOJICIMPOBAHUS U
MIOATOTOBKA K I€YaTH Ha yCTPOUCTBAX MPOTOTUIIUPOBAHUS.

13) TIloaroroBKa mpe3eHTAIUI.

N3ydeHne ocHOB B MOAroToBKe npe3eHranuu. Co3nanue npe3eHTanuu. [loaroroBka K npeacTaBieHUIO
pealn30BaHHOTO MPOTOTHUIIA.

14) 3amuTa NPoeKTOB.

[IpencraBienue pealn30BaHHOTO IPOTOTHUIIA.

4.1. TemaTnuyeckoe NJIAHHPOBAHHE

Bcero
No 1/t Paznensl mporpaMMel yueGHOTo Kypca 4acoB
1 | 3nakomcTBo. Texnuka 6e3onacuocTu. Beognoe 3
3ansaTue («MeHsist MUP»).
2 | BBenenue B reonngopmanuontbie Texnojoruu. Keiic
1: «CoBpemenHble kKapThl, 1 Kak onucats 3emiio?».
2.1. | Heo6xomumocTs KapThl B coBpeMeHHOM Mupe. Chepbl 3
MIPUMEHEHHUS], IEPCIIEKTUBBI UCTIOIb30BAaHUS KapT.
2.2. | Bekropnsie nanHbie Ha KapTax. 3HakomMcTBO ¢ Beo-I'MC. 3

LIBeT kak aTpuOyT KapThl. 3HAKOMCTBO C

KapTorpapuuecKuMH OHJIaH-CEPBUCAMHU.
2.3. | Cger u nBet. Ponb niBeta Ha kapte. Kak 3acTaBuTh 11BET 3
paboTtath Ha ceOs?

2.4. | Co3nanue u myOiMKanus COOCTBEHHON KapThI. 4

3 | Keiic 2: «I';1o6anbpHoe no3unnonupoBanue «Haiiau
ce0sl HA 3eMHOM HIape».

3.1. | Cucremsl MI0OAIBHOTO MO3UITUOHUPOBAHUS. 5

3.2. | IlpumeHeHne CIIyTHUKOB JIJIsl TO3ULIMOHUPOBAHUSI. 3

4 | dororpadum U NaHOPAMBI.

Uctopus dhotorpaduu. @otorpadus kak cnocod u3ydyeHus 3
4.1. | oxpyxaromero mupa.
Xapaktepuctuku (otoanmnapatos. [lomyuenue 5

4.2. Ka4€CTBCHHOTI'O (I)OTOCHI/IMKB..

4.3. | Coznanue chepuueckux naHopam. OCHOBHbIE TOHSATHSL. 4
Heo0xoanmoe obopynoBanue. TexHuka CbEMKU
cepruecKux MaHopaMm pa3InyHOH armnapaTypoi (KaMepbl
cMapT(OHOB 0e3 ITAaTUBOB, IU(POBbIE poTOAMIAPATHI CO
ITATUBAMHM H T. 11.).

4.4. | Coznanue chepuyeckux naHopam. CIIMBKa MOTy4EHHBIX 4
¢dororpaduii. Koppekiius 1 peTynis nanopam.
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5 | OcHoBbl a3podoTocbémku. [Ipumenenne BAC
(DecMJIOTHBIX ABMAIIMOHHBIX CHCTEM) B
aspodorocbémie (Keiic 3.1: «/ly1s yero Ha camom jeJie
HY’KeH 0eCIINJIOTHBIN JleTaTeJbHbIN annapar?»).

5.1. | PoTorpamMmeTpus U €€ BIUSIHUE HA COBPEMEHHBI MUP.
Cuenapuu cbEMKH 00BEKTOB JJIS1 OCIIEAYIOIIETO
5.2. | mocTpOeHusi uX B TPEXMEPHOM BUJIE.
[IpyHuun mnocTpoeHust TPEXMEPHOTO M300paKEHUs Ha
koMmmptotepe. Pabora B ¢dortorpammerpuueckom 110 —
Agisoft PhotoScan wmu  ananormynom. OOGpaboTka
5.3. | orcHATOrO MaTepuaia.
beciunotHuk B reouHdopmaruke. YCTpOHCTBO H
5.4, | IPUMEHEHHUE IPOHA.
5.5. | Texanueckue ocooennoctr BITJIA.
5.6. | [Tumotuposanue BITJIA.
Hcnonb3oBanne 6ecnMIOTHUKA JUTSI CbEMKH MECTHOCTH.
5.7.
Bo3snukarorue mpobGnembl mipu cosmanun  3D-moneneit.
5.8 | CnocoOsl penakTHpOBaHUs TPEXMEPHBIX MOJIENIEH.
TexHOmOrMH  NTPOTOTUNUPOBAHMSA.  YCTpoWCTBA  JUIS
BOCCO3/MaHMsl TpEXMEpHBIX Mojenei. Pabdora ¢ 3D-
59 | TPHUHTEPOM.
dusnyeckye U XUMHYECKHE CBOMCTBA IIacTuka it 3D-
5.10. | mpuHTepa. Ileyats TPEXMEPHOM MOJEIH HIKOJIBL.

6 | Keiic 3.2: «3MeHeHHe cpeAbl BOKPYT IKOJIbI».

6.1. | Pabora B 11O s pydHoro TpEXMEPHOTO MOJICTUPOBAHHS
— SketchUp unu aHaioruaHoM.

6.2. | DkcropTupoBaHue TPEXMEPHBIX (haiinos
[IpoexTrpoBanre cOOCTBEHHOM CIICHBI.

6.3. | [leuarp Momenu Ha 3D-mpuntepe. OdopmieHue
TPEXMEPHOM BEIIECTBEHHOW MOJCIIH.

7 | TloaroroBka 3alIUTHI IPOEKTA.

8 | 3amuTa NpoOeKTOB.
3axmounTenbHoe 3anarue. [loaseaenne uTorop paboThI.

g | Ilnansl mo nopadoTke.

Keiicbl, BXOAALLME KOe coAepxkanme
B Nporpammy

Keric 1. CoBpemeHHble
KapTbl, uan Kak onucatb
3emnio?

Kelic 3HakomuT o6yqa|om,mxcn C Pa3HOBMAHOCTAMM AaHHbIX. Pewan
3a4avy Kelca, o6yqa|om,14ecn npoxo4aAaTt cneaytouwme TeMaTtuKn: KapTbl U
OCHOBbI UX d)OpMMpOBaHMﬂ,' n3yyeHume yCnoBHbIX 3HAKOB U NPUHLNNOB UX
OTO6pa)KeHMFI Ha KapTe; CUCTEMbI KOOPAUHAT U I'IpOGKLI,Mﬁ KapT, nx
OCHOBHbI€ XapaKTeEPUCTUKN U BOSMOXKHOCTU NPUMEHEHNA, macwTab n Aap.

BCNnomoraTte/ibHble MHCTPYMEHTbI d)OpMVIpOBaHVIFI KapTbl.
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Keic 2. FnobanbHoe
No3nLMOHNPOBaHME
«Hangu ceba Ha 3emHOM
wape».

HecmoTpAa Ha TO, YTO HAaBMraToOPbl U CNOPTUBHbIE TPEKepPbl CTaNun
HEOTbeM/IEMOW YaCTbOo HALLEeM }KU3HM, Masio KTO 3HAET NPUHLUMM UX
pabotbl. Mpoitaa Keiic, obyyatolmecs ysHawot npo NNMTOHACC/GPS —
NPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMbI, MPUMEHEHME.
NMpumeHeHWe norrepos. BM3yannsauma TeKCTOBbIX AaHHbIX Ha KapTe.
CosgaHune KapTbl MUHTEHCUBHOCTMW.

Keitc 3.1. AspodoTocbémKa.
«[lna yero Ha camom gene
HY*KeH 6ecnnaoTHbIN
NetaTenbHbI annapaTt?».

Kelic 3.2. U3meHeHMe cpeapbl
BOKPYT LUKO/bI.

O6bEMHbINM Kelic, KOTOPbIN NO3BOANUT 0OYYAIOLWMMCA OCBOUTb NONHYIO
TEXHOJIOTUYECKYIO LLeNOYKY, UCMO/Ib3YEMY0 KOMMEPUYECKUMMU
KOMMNaHUAMM. YCTPOICTBO U NPUHUMMbI GYHKLMOHUpPOoBaHKUA BIJIA,
OcHoBbl $OTO- M BUAEOCHEMKN U NPUHLUNOB Nepesayun MHbopmaLmm ¢
BMJ1A, 06paboTKa gaHHbIx ¢ BINJA.

MpoponxkeHue Keica 3.1. Obyyatowmecs, UMen B CBOEM PACNOPANKEHUN
3NEeKTPOHHY0 3D-moAaenb LWKObI, NPOAO/IKAT BHOCUTb U3MEHEHUA B
NPOAYKT C Lesbto baaroycTpoicTea paioHa. Obyyatowpmeca NnpoaoKatoT
COBEPLUEHCTBOBATb CBOMN HaBblK 3D-moAenMpoBaHuA, 3aBepLUan NPOEKT.

4.2.4. MarepuallbHO-TEXHUUECKHE YCIOBHSI Pean3allid OCHOBHOM 00pa30BaTEebHOM MPOrpaMmsl (110

CyTH, 00BbEIMHEHUE BCEX PECYPCOB,
Crnucok 060pynoBaHus

MIPOIMCAHHBIX B Keicax)

cucTemomn, opucHbIM
NporpamMmHbIM

le n/n HaumeHoBaHue KpaTKkue TexHu4YecKue XxapaKTepucTuKun | En. usm. | Kon-so |
1 KomnbloTepHbIit Knacc

UKT

1.1. M®Y (npuHTep, CKaHep, MuHumanbHble: popmat A4, nasepHbliit, 4/6. LT.
Konwup) 1

1.2. HoyTbyK HacTaBHMKa C HoyTbyk: LwT.
npeayCcTaHOBAEHHOM NPOU3BOAUTENILHOCTL MpoLeccopa (Mo Tecty
onepaumoHHoM PassMark — CPU BenchMark

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

obecnevyeHnem 06BbEM onepaTUBHOM NAamMATU: He meHee 4 T6;
06bEMm HakonuTtensa SSD/eMMC: He meHee 128
re;
MO ana npocMmoTpa U peaakTUPOBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/1IEKTPOHHbIX TabauL,
W Npe3eHTaumi pacnpocTpaHEéHHbIX GopmaToB
(.odt, ,txt, .rtf, .doc, .docx, .ods, .xIs, .xIsx, .odp,
.ppt, .pptx). 1
1.3. HoyTbyk ¢ HoyTbyk: LwT.
npeaycTaHoB/IEHHOM He HuKe Intel Pentium N (unu Intel Celeron N),
onepaumoHHoM He HuXe 1600 Mrlu, 1920x1080, 4Gb RAM,
cucTemoi, opucHbIM 128Gb SSD;
NpPorpammHbIm NpPon3BOANTENBHOCTb NPOLECccopa: He MeHee
obecneyeHnem 2000 egnHuu;
MO ana npocMmoTpa U peaakTUPOBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/1IEKTPOHHbIX TabauL,
N Npe3eHTaumi pacnpocTpaHEéHHbIX GopmaToB
(.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xlsx, .odp,
.ppt, .pptx). 10
1.4. NHTEepaKTUBHbIN KonnuyectBo oAHOBPEMEHHbIX KaCaHUW— He WwT.
KOMMNAEeKC meHee 20. 1
2 Ypok TexHonorum
2.1, AaantueHoe obopyaoBaHue
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2.2, 3D-o6opyaosaxue (3D- MuHMManbHble: wT.
npuHTEp) T™MN NnpuHTepa: FDM;
matepuan: PLA;
pabounii cToN: C NOAOrPeEBOM;
pabouasn obnactb (XYZ): ot 180x180x180 mm;
CKOPOCTb nevaTun: He meHee 150 mm/cek;
MWHUMaNbHasA TONLWMHa cnos: He 6onee 15
MKM;
dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbI KOPNYC: HaN4KE.
1
2.3. Mnactuk gna 3D- TonwuHa NnnacTMKoBom HUTK: 1,75 mm; WwT.
npuHTtepa maTtepuan: PLA;
BEC KaTyLWwKu: He meHee 750 rp. 15
2.4. no ana 3D- O6nauHbiit nHcTpymeHT CAMNP/ACYN,
MOoAEeNNPOBaHNUA 0XBaTbIBalOLLMI BECb NpOLLecC paboTbl ¢
N3OeNUAMN — OT MPOEKTUPOBAHMA A0
N3roTOB/IEHUSA.
JononHutenbHoe obopyaoBaHue
Obuee paspelueHme He meHee 2160x1200
(1080x1200 ansa Kaxkaoro rnasa), yron obsopa
He meHee 110;
55, LLnem BupTYyanbHom HasMyme KOHTpoNNepoB — 2 LWT.; S 1
peanbHOCTH Ha/nune BHELIHNX AaTYMKOB — 2 WT.;
pa3bém AN NOAKAYEHUA HAYLWHUKOB:
Hannuue;
BCTPOEHHAA KaMepa: Haandue.
LWraTne ans KomnneKT u3 agyx wratmsos. COBMECTUMOCTb  |eKT 1
2.6. KpenneHuns 6a3oBbIX CO LWIeMOM BUPTYaNbHON peanbHocTy, n.2.3.1.
cTaHUumn
Konnyectso agep npoueccopa - He meHee 4
TaKToBas YacToTa npoueccopa - He meHee 2500
2.7.
Mrly,
Buaeokaprta - He Huxke Nvidia GTX 1060, 6 6
Hoytbyk c OC ana VR- BMAEONAMATb
wnema O6bem onepaTMBHOM NaMsATU - He MeHee 8 rb. LT, 1
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2.8.

MHorono/ib3oBaTe ibckas
cucTema BUPTYa/ibHOM
peanbHoOCTH C 6-
KOOPAMHATHbIM
OTC/IeXKUBaHMEM
NoI0MKeHUA
nosb3oBaTtenen

TpeboBaHuA K cucTemMe BUPTYasIbHOM
peanbHOCTM:

noAfepKKa MOBUbHbIX LINEMOB BUPTYasIbHOM
peanbHocTu nog ynpasneHnem OC Android;
noaaep»kKa ynpasasaoWwmx KOHTPONNEPOB C
BO3MOMKHOCTbIO 6-KOOPANHATHOrO
OTCNEXKMBAHUA NONOKEHUA B MPOCTPAHCTBE;
TEXHOI0rMA NOMHOM KoMneHcaumn nara (anti-
latency): n3obpaxkeHue A0NKHO BbIBOAUTLCA
ONA TOYEK, B KOTOPbIX OKa*KyTCA JIEBbIN U
Npasbli rnasa Nosb30BaTeNA Yepes Bpems,
KOTOpPOEe [0/IKHO MPONTM C MOMEHTA Havana
onpeaeneHuUa MecTonoIoKeHUA rnas
No/b30BaTeNIA 0 MOMEHTa OKOHYaHWA BbIBOAA
nsobparkenus.;

NAoWaAb OTC/IEXKMBAHUA NOb30BaTENEN — He
meHee 16 KB. m;

KO/IMYeCTBO No/ib30BaTeilen — He meHee 3
yen.

TpeboBaHMA K cUCTEME OTCNEXKUBAHUA
NOJIOXKEHMA Nob30BaTeen (TpeknHra):

TUN CUCTEMbI OTC/IEXUBAHUA: 6-KOOPANHATHAA
CUCTEMA OTCNEXKMBAHWSA;

0obWwunii BEC 04HOrO YCTPOMUCTBA TPEKUHIA — He
6onee 20T;

TEXHO/IOTUA: ONTUKO-UHEPLUMANbHBIA TPEKUHT,
aKTUBHble MapKepbl, paboTatoLme B
NHPPaKpPaCHOM AMaNa30He;

yron o630opa ONTUYECKON CUCTEMbI — He MeHee
230 rpaaycos;

BPEMSA OTKIMKA CUCTEMbI TPEKMHIA — He Bonee
2 Mc;

pasmeLlLeHme CEHCOPOB: Ha 0bbekTe
OTC/IEXKUBAHUA;

CEHCOpbI, UCMOJIb3yeMble ANA OTCAEKMBAHUA
LUJIEMOB BUPTYaNbHOM peanbHOCTU U ANA
OTCNEXKMBAHUA ABUMKEHUI PYK NOSb30BaTENEN,
AONXKHbI ObITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMMU;

pa3meLlleHne aKTUBHbIX MapKePOB: HAaMOJIbHOE;
BCE KOMMOHEHTbI CUCTEMbI TPEKMHIA AO/TKHbI
MOHTUPOBATLCA HA Mo, 6e3 HeobxoaNMMOCTH
NOTO/0YHOr0/HAaCTEHHOrO MOHTaa;

Ha/M4mne CeHCOPOB B COCTaBe e MHOro
YCTPOWCTBA TPEKMHTA: aKCeNepomMeTp,
rMPOCKON, ONTUYECKUI CEHCOP;

YacToTa OTC/NIEKMBAHUA MNONOKEHNA
nosab3oBaTens:

- aKkcenepometp: He meHee 2000 BbIBOPOK/C;

- rMpocKon: He meHee 2000 BbI6OPOK/C;

- ONTUYECKU CceHcop: He MeHee 60 BbIBOPOK/C;
NOrPeLIHOCTb OTCNEXKMBAHUA MNONOKEHNA
No/ab30BaTeNA B MPOCTPAHCTBE Ha NJoLWwaau

6 M X6 M — He 6bonee 10 mm;

MWHUMAIbHOE KOJIMYECTBO NoNb30BaTeNEN,
noaAepX1MBaemMoe CUCTEMOM TPEKUHTA, He
meHee 3 yen.

Komnn.

20




TpeboBaHMA K NOKA3aTeNsIM XpaHeHus,
TPAHCMOPTUPOBKN U HACTPOMKM:

BPeMA NOSIHOro Pa3BEPTbIBAHUA U HACTPOMKM
CUCTEeMbI ANA NAOWAAN OTCAEXKUBAHUA 16 KB. M
—He 6onee 90 MUH;

HeobxoaAMMOCTb KanMbpoBKM B Npouecce
3KcnyaTaumm — OTCYTCTBYET;

Temnepatypa xpaHeHusa: -30°C .. + 50°C.

TpeboBaHua k cnocobam ynpasneHus
MHTEPAKTUBHbIMU MO4eNAMU:

nopAep:Kka 6-KOOPANHATHOTO OTCAEKUBAHUA
NOJIOXKEHMA YNPaBAAIOLWMX YCTPOWUCTB B
MpoCTpaHCTBe.

TpeboBaHuA K NporpammHomy obecneyeHuto:
NoAAEePKKA CUCTEMOW TPEKUHTa
onepaumoHHbix cuctem: Windows, Android;
npeaocTaB/ieHNe HEOrPaHUYEHHOM No
BPEMEHW UCMOb30BaHMA NMPOCTON
(HencKNUNTENBHOM) NNLEH3UK Ha
KOMMepYecKoe MUCMo/Ib30BaHME NPOrpaMMHOro
obecneyeHus CUCTEMbI TPEKMHIA Ha OAUH
wnem ¢ OC Android (beccpoyHasn nnueHsns) —
3wr.

Obwme TpeboBaHUA:

Hasnyme MoBUIbHbBIX LLNEMOB BUPTYaIbHOM
peanbHocTh Oculus Go unm aHanor — 3 WT.;
Ha/Zinume KOMNAEKTa NPOBOAOB U 3apALHbIX
ycTpolicts ana 6ecnepeboliHon paboTbl.

MO ana 06paboTKm M306parkeHn u
onpegeneHns Gopmbl, pasmepoB, NONOKEHUS
M UHBIX XapaKTepPUCTUK OBBEKTOB Ha MI0CKOCTH

29 WK B NPOCTPAHCTBeE.
doTorpammeTpuyeckoe
no LT, 1
2.10. KomMnaKTHbI KBaAPOKONTEP C TPEXOCEBLIM
cTabunmsatopom, Kamepoi 4K, makcMmasibHoOM
KeaagpokonTtep Mavic Air DANbHOCTLIO Nepeaayn He meHee 6 Km. WwT. 1
KBagpoKonTep c Kamepol, Bec He 6osiee 1001 B
cbope c nponennepom n Kamepom;
2.11. ONTUYECKUI AaTUYMK onpeaeneHns Nnosnumum —
Hanuuue;
BO3MOKHOCTb YAa/IEHHOTO NPOrPaMMMpPOBaHNA
KeagpokonTep DJI Tello — Ha/inuue. LT, 3
3 |[MeauasoHa
3.1 |[doToannapaTtc Konnyectso apdpeKTUBHbIX NMKcene — He LT,
06bEKTMBOM meHee 20 MAH. 1
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3.2 |Bugeokamepa MnaHwert (ona obecneyeHNs COBMECTUMOCTM C N WwT.
2.3.6) C NPMMEPHBIMU XapaKTepUCTUKaMK:
lnvaroHans/paspelueHue: He meHee 2048x1536
nuKkcenei;

[AMaroHanb akpaHa: He meHee 9.7";

BCTpoeHHan namaATtb (ROM): He meHee 32 TB;
paspelueHne poTokamepbl: He MeHee 8 Mn;
Bec: He 6onee 510T;

BblCcOTa: He 6bonee 250 mm.

1
3.3 [KapTa namsatu ana 06BbEM NamaTn — He meHee 64 6, Knacc He WwT.
dboToannaparta/Bmuaeokame HuKe 10.
pbl 2
34 |WraTms MakKcrMmanbHas HarpysKa: He 6onee 5 Kr; WwT.
MAKCMMaNbHAA BbICOTA CbEMKU: He MmeHee 148
cm 1

4.2.5. HudopmManmoHHO-METOIUYECKHUE  YCIOBHS  peaM3allid  OCHOBHOW  oOpa3oBaTelbHOU
MPOrpaMMbl OCHOBHOTO 0O1Iero oOpa3oBaHUs (CMHCOK BHEIIHUX METOJl. MaTepuayoB) (CCHUIKM Ha
JIOT1. MaTepuajbl — MPONUCHIBAEM B Kelicax)

CHucoK HCTOYHUKOB JIUTEPATYPHI:

1. AnmazoB, M.B. COopHUK KOHTPOJBHBIX BOIPOCOB IO JTUCIUIUIMHAM «AspodoTtorpadusy,
«AspochréMKay, «AlpokocMudeckne Meroabl cbhéMok» / W.B. Anmazo, A.E. AnteiHOB, M.H.
CeBactesaaoBa, A.®. Crenenxko — M.: m3n. MUUNT'AuK, 2006. — 35 c.

2. baeBa, E.}JO. OOmme BOmpochl NPOEKTUPOBAHWUS M COCTABJICHHUS KapT I CTYIACHTOB
cnenuanbHoCcTH «KapTtorpadus u reoundopmaruka» / E.FO. baesa — M.: m3ng. MUNT'AuK, 2014. —
48 c.

3. Makapenko, A.A. VYuebOHoe 1mocoOME€ TI0O KYpCOBOMY IPOEKTHUPOBAHUIO IO KYpCy
«Obmereorpaduueckue kapThl» / A.A. Makapenko, B.C. MouceeBa, A.JI. CremandeHko moj oOriei
penakiuenn Makapenko A.A. — M.: uzn. MUUT'AuK, 2014. — 55 c.

4.  Bepemaka, T.B. Meroauueckoe mnocoOue MO HCIOJIb30BAHUIO TONOTpapUUecKUx KapT Ijs
OIIEHKH DJKOJIOTHYecKoro coctosHus tepputopun / T.B. Bepemaka, Kawaes I''A. — M.: wusm.
MUUT AuK, 2013. — 65 c.

5.  Peapko, A.B. ®ortorpaduueckue mnporeccel peructpanuu uHbopmamuu / A.B. Penpko,
Koncrantunosa E.B. — CII0.: uza. IIOJIMTEXHUKA, 2005. — 570 c.

6. Kocunos, A.I'. Teopus u mpaktuka mudpoBoii 00pabOTKM M300paxkeHUi. JlMCcTaHIIMOHHOE
30HAMpOBaHUE U reorpaduyeckre WHGOPMALMOHHBIE cUcTeMbl. YueObHoe nocobue / A.I'. KocuHoB,
N.K. Jlypse non pen. A.M.bepnsinta — M.: uzn. Hayunsiit mup, 2003. — 168 c.

7.  PagmonokanMOHHBIE CHCTEMBI BO3IYIIHOW pa3BelKH, NEIIH(PPUPOBAHHUE PATHOIOKAITMOHHBIX
nzobpaxxenuit / mox pen. lIkonsHoro JI.A. — u3a. BBUA um. npod. H.E. XKykosckoro, 2008. — 530
c.

8.  Kuenko, FO.I1. OcHOBBI KOCMUYECKOTO MPUPOOBEAeHUs: yueOHuk s By30B / FO.I1. Kuenko —
M.: u3n. Kaprreouentp — I'eonesuznat, 1999. — 285 c.

9. UeanoB, H.M. banmnucTtuka u HaBUTalMs KOCMHYECKUX allllapaToB: Y4eOHUK ISl BY30B — 2-€
u3., nepepad. u gom. / H.M.UBanos, JL.H. JIeicenko — M.: u3n. [Ipoda, 2004. — 544 c.

10. Bepemaka, T.B. Meroauueckoe mocobue mo Kypcy «IKOJOTHUECKOe KapTorpadupoBaHHUE
(;maboparopusie paboTsl) / T.B. Bepemakosa, U.E. Kypbatosa — M.: n3n. MUUT'AuK, 2012. — 29 c.
11. HBanos, A.I'. MeTonnudeckue yKka3aHHsl 1O BBIMIOJTHEHHUIO JIAOOPATOPHBIX pabOT MO TUCIUILINHE
«Hudposas xkaprorpadus». s cTyaeHToB 3 Kypca 1Mo HampaBlieHUI0 oarotoBku «Kaprorpadus u
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reounopmaruka» / A.I'. IBanos, C.A. Kpsuios, I'.W. 3arpedbun — M.: uzn. MUUT'AuK, 2012. — 40
c.
12. HMBanoB, A.I'. Atnac kaprorpaduyeckux TNpPOEKIMH Ha KpyIHbIE pPEerHoHbl Poccuiickoii
Oenepanun: yaeOHo-Harnsanoe u3nanue / A.I. UBanos, .. 3arpebun — M.: uzn. MUUT' AuK,
2012. — 19c.

13. Tleremun, A. 3D-monenupoBanue B SketchUp 2015 — ot mpocroro k ciioxkHomy. CaMmoyduTels /
A. Tlerenmun — m3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

14. Beictpos, A.1O. Ilpumenenne reonHGOPMAIIMOHHBIX TEXHOJIOTUH B JOMOJHUTEIHHOM IIKOJIBHOM
oOpaszoBanun. B cOopuuke: Dxonorus. Dxonomuka. Mupopmaruka / A.1O. Beictpos, J.C. JIyOHuH,
C.C. I'py3neB, M.B. Anapees, [1.0. [psira, ®@.B. lllkypos, }0.B. Kosocos — Poctos-na-lony, 2016.
— C. 42-47.

15. GISGeo — http://gisgeo.org/.

16. TUC-Accouunaru — http://gisa.ru/.

17. GIS-Lab — http://gis-lab.info/.

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

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

20. bsictpos, A.IO. I'eokBaHTyM TYJIKUT. MeTonueckuii

uHCTpyMeHTapuil HactaBHUKA / A.}O. BrictpoB, — Mocksa, 2019. — 122 c., ISBN 978-5-9909769-6-
2.
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