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I. IlosicHuTEIBLHASA 3aICKA

AKTYaJIbHOCTB: CETOAHS T€OMH(POPMALMOHHBIE TEXHOJOTMH CTaJH HEOTHEMJIEMOW YacThIO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3yeTCs HAaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOILECTBEHHOTO TPAHCHIOPTA M MHOTHUMH JIPYTUMHU
CEpBHCAMH, CBA3AHHBIMU C KapTaMU. JTU TEXHOJIOTUU UCIOJb3YIOTCS B COBEPIIEHHO PA3IIMYHBIX
cdepax, HaUMHAs OT pEearupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYMBAs MAPKETUHTOM.
Kypc «['eonndopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMHUpPOBATH y OOYYaroIIUXCS
YCTOMYMBYIO CBSI3b MEXy MH()OPMALIMOHHBIM U TEXHOJOTUYECKUM HAIMpaBICHUSIMH HAa OCHOBE
peaIbHBIX TPOCTPAHCTBEHHBIX JaHHBIX, TaKUX Kak a’poPoTochEMKa, KOCMHMUYECKas CbhbEMKa,
BEKTOpPHBIE KapThl M JAp. DTO MO3BOJIUT OOYJAIOIIUMCS MOJYYUTh 3HAHHS MO HMCIIOJIb30BAaHUIO
reorH(OpPMAIIMOHHBIX HMHCTPYMEHTOB W MPOCTPAHCTBEHHBIX JaHHBIX JJs TOHUMAaHUA U
U3YYEHUS OCHOB YCTPONCTBA OKPYXKAIOLIEr0 MHpa U HPUPOIHBIX siBIeHHH. OOydaromuecs
CMOTYT pEaJIn30BbIBATh KOMAaHIHBIE MPOCKTHl B c]epe HCCICTOBAHUS OKPYKAIOMIETO MHUPA,
HA4aTh UCI0JIb30BATh B MIOBCEHEBHON KU3HU HaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX Ha MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

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

Knaccudukanus nporpaMmbl: TEXHUYECKas.

HanpaBieHHocTh  o0pa3oBaTe/bHOWl  mporpamMmbl:  oOpa3oBareibHas  IporpamMma
«'eonH(pOpMaLIMOHHBIE TEXHOJOTHM» SBISETCS MPOTrpaMMOM JOMOJHUTEIHLHOr000pa30BaHus

0 MpeAMETHOI obsactu « TeXHOIOTus.
DYHKIHMOHAJILHOE NPeIHA3HAYeHHEe NIPOrPaMMbI: IPOEKTHAS.

®opma OpraHu3alyu: rpynnosas.

AKTYaJIbHOCTD M OTJINYHMTEIbHbIE 0COOEHHOCTH IPOrPaMMBbI



HoBuszna mporpamMmbl 3akiIfo4aeTcsi B CO3JaHUM YHUKAJIBHOW 00pa3oBaTEIbHOM CpEIbI,
dbopMupyIOIIEH MPOSKTHOE MBIIIICHUE 00YYAOIINXCS 32 CYET TPAHCIISAIUU MPOSKTHOTO CIIoco0a

JESATEIbBHOCTH B paMKax pEIIeHNs] KOHKPETHBIX MPOOJIEMHBIX CUTYalUH.

AKTYyaJbHOCTh MPOTpaMMbl 00YCJIOBJICHA TeM, YTO paboTa Haj 3a/ladyaMu B paMKax MPOEKTHOU
NEeSITeIbHOCTH (DOPMUPYET HOBBIN THUII OTHOLICHUS B PaMKaxX CHUCTEMbI «IIPUPOJa — OOLIECTBO
— YEJOBEK — TEXHOJIOTUM», ONpPEAEIIOINN 00s3aTeIbHOCTh IKOJOTHUECKOH HOPMHUPOBKH
IOpU OpraHMU3aluu JHO000M AEATENBHOCTH, YTO SBIISETCS NEPBBIM IIAroM K (OpPMHUPOBAHUIO

«IIOKOJICHHUSA Pa3BUTHUAY, SABJIAIOIICTOCS TPECHAOM pa3BUTUA COBPEMCHHOI'O O6IJ.I€CTBa.

[Iporpamma mpenmnosaraetr GOpMHUPOBaHUE y OOYYAIOIIUXCS MPEICTaBICHUA O TEHACHIUAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBIN TeXHO-MPOMBIIITICHHBINA YK HE MOKET OBITH MOJIOKEH
B popmar oOmiecTBa pa3BUTHS TOJHKO Ha OCHOBAHWH HOBH3HBI (PM3UYCCKHUX MPUHITUIIOB, HOBBIX
TEXHUYECKUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS HA MOCTHHAYCTPHUAIHLHOM dTarie
pa3BUTHA COLIMYMa, a UIesl Pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYAET B ce0s TEHIEHIUIO K
OOpETeHHIO COHAIPABJICHHOCTH AHTPOIOTCHHBIX (DAKTOPOB, 3aKOHOB pa3BUTHS Ouochepsl u

KYJIBTYPHOT'O Pa3BUTHSI.

[legarornyeckas 11e1€COO0Pa3HOCTh 3TOM MPOrPaMMBbI 3aKJIIOYAETCS B TOM, YTO OHA SIBISETCS
[EJIOCTHOW M HEMPEephIBHOW B TEUEHHUE BCEro Mpolecca 00y4eHUs U MO3BOJSIET 00ydaromeMycs
mar 3a IIaroM packpbiBaThb B ce0€ TBOPUYECKHE BO3MOXHOCTH M CaMOPEAM30BBIBATHCS B
COBpEMEHHOM Mupe. B mponecce u3ydeHHs OKpYKalOIIEro MHpa OOyyarouiuecs MoJjydaT

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

OTAn4UTENbHON 0COOCHHOCTHIO JJAHHOM MPOTPaMMBI OT YKe CYIIECTBYIOIIMX 00pa30oBaTeIbHbIX
mporpamMm  SBJISIETCST €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYYArONIUXCS B TMPOEKTHOU
JesaTenbHOCTH coBpeMeHHbIMU MetoankaMu TPU3 m SCRUM ¢ momomipio COBPEMEHHBIX

TEXHOJIOTHI 1 000pyI0BaHUS.

Bo3zpact obyuarommxcsi: oOydaromuecs 14-15 ner.
Cpoku peanuzanuu nporpamMmmsl: 51 gacos.
Hanosnnsiemocts rpynm: 13 yenosexk.

Pexxum 3ansaTuii: mo 1.5 akageMUYeCKUX 4YacOB B HEMIEIIO.

DopMbI 3aHATHH:



- paboTa HaJ perIeHueM KEeCOoB;

- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKIUH;

- MacTep-KJIacChl;

- 3aHSATHUS-COPEBHOBAHUS;

- OKCKYPCHH,

- IPOCKTHBIE CECCUMU.

MeTOI[bI, HCII0Jb3YEMbI€C HA 3AHATHUAX:

— MpakTUUYecKue (YIpaKHEeHHsI, 3aa9H1);
— cloBecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHHE CIIPABOYHON JIUTEPATYypPhl);
— HarJsIIHBIE (IEMOHCTPAIU MYJIbTUMEIMHHBIX MTPpe3eHTalHid, pororpadun);
— npoOjeMHbIe (METOABl MPOOJIEMHOTO H3JIOKEHUSI) — OOydaromuMces Aa€Tcsl 4acTh
TOTOBOTO 3HAHMUS;
- IBPUCTHYECKUE (YaCTHYHO-TIOMCKOBBIE) — OOYYAIOMIMMCS TPEIOCTABISACTCS OOJbIIast
BO3MOYKHOCTH BBIOOpa BapHaHTOB;
— HCCJIeIOBATENbCKHUE — O00YYaloIIuecs: CaMH OTKPBIBAIOT U UCCIICAYIOT 3HAHMUS;
— WUTIOCTPATUBHO-00BSICHUTENBHBIE;
— PENpPOAYKTUBHEIE,
— KOHKpPETHBbIE W  a0CTpakTHbIE, CHHTE3 W aHalu3, CpaBHEHHE, 00o0O0IIeHue,
abcTparupoBaHue, KiacCUpUKalUsg, CUCTeMaTU3alus, T. €. METOAbl KaK MBICIUTEIbHbIC
orepaluy;
— WHAYKTUBHBIE, IEAYKTUBHBIE.
1.1.1. [enn wm 3amaun peanu3alvyd OCHOBHOM 00pa3oBaTeNbHOM IMPOTrpaMMBbl
OCHOBHOTO 00I11IeT0 00pa30BaHUs

IIEJ'IBZ BOBJICUCHUC 06y11a10u11/1xcsl B TIPOCKTHYIHO ACATCIBHOCTD, pa3pa60TI<a HAay4YHO-

HCCICAOBATCIILCKUX U MHKCHCPHBIX ITPOCKTOB.

3anauu:

obyuarowue:.

. nprOOpeTeHUE U YrayOIeHne 3HaHU OCHOB MMPOSKTHPOBAHUS U YIIPABICHUS MPOEKTaAMU;
. 03HAKOMJICHHE C METOAaMHU U TpuéMaMu coopa U aHanu3a HHpOpMaInm;

. 0o0ydeHHue MPOBEACHUIO MCCIICIOBAHNN, MPE3CHTAIIUNH U MEXIPEIMETHON MO3UIIMOHHON
KOMMYHUKAaIWH;

. oOydeHune paboTe Ha CIEIHATU3UPOBAHHOM 000PYIOBAaHUH U B IIPOTPAMMHBIX CPEIaX;

. 3HAKOMCTBO C  XapJ-KOMIETCHIUSIMHU (TeOMH(POPMAIIMOHHBIMH), TO3BOJSIONUMHU

MPUMCHATE TCOPETUUCCKHUE 3HAHUA Ha IMPAKTUKE B COOTBCTCTBHU C COBPEMCHHBLIM YPOBHEM

Pa3BUTHS TEXHOJIOTHH.



passusaroujue:.

. (dbopmMHpoBaHKE HHTEPECA K OCHOBAM M300pETaTENIbCKON NS TEIbHOCTH;

. pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEH M KPEATUBHOTO MBIIUICHUS;

. npuoOpeTeHue onbiTa ucnoiab3oBanus TPU3 npu ¢popMupoBaHnu COOCTBEHHBIX MU U
pEUIEHUI;

. dbopMUpOBaHHE TIOHMMAHHUS TMPSMOM M OOpaTHOW CBSI3U TPOEKTa U CPEIbl €ro

pcajmmsanuun, 3aJI0JKCHUEC OCHOB COLIMAJIbHOM 1 DKOJIOTMYCCKOM OTBCTCTBCHHOCTH,
® Pa3BUTHEC I'COMMPOCTPAHCTBEHHOI'O MBIIIJICHUSA
® Pa3BUTHEC CO(bT'KOMHGTCHI.[Hﬁ, HCO6XO,Z[I/IMI)IX JIA YCHGMHOﬁ pa6OTBI BHC 3aBHCHMOCTH

0T BBIOpaHHOM TIpodeccuu.

socnumameslbrble.
® q)OpMI/IpOBaHI/IC IMPOCKTHOI'O MUPOBO33PCHUA U TBOPUCCKOI'O MBIIIJICHUA,
® q)OpMI/IpOBaHI/IC MHUPOBO33PCHUA 11O KOMIIJIEKCHOM OLICHKE OKpYyXaromero Mupa,

HAIPaBJIEHHOM Ha €ro MO3UTUBHOE U3MEHEHHUE;
. BOCIIUTAHUE COOCTBEHHOM IIO3MLMU IO OTHOIIEHHUIO K JIEATEIbHOCTH U YMEHUE
COIIOCTABJIATh €€ ¢ APYTUMHU MO3ULMSIMU B KOHCTPYKTUBHOM JIHAJIOTE;
. BOCIIUTaHHUE KYJIbTYpbl paOOThI B KOMAH/IE.
1.1.2. [IpuHnunsl ¥ noaxoAsl K (GopMHUpoOBaHUIO 00pa3z0BaTENbHOM MpOrpamMMbl
OCHOBHOTO 0011IeT0 00pa30BaHUs

ITporpamma peanuzyercs:

- B HENIPEPbIBHO-00pa30BaTEIbHON JESATEIbHOCTH, COBMECTHOM AESITEIbHOCTH, OCYIIECTBIISEMOM
B XO0JI€ PEXHMHBIX MOMEHTOB, TIJ€ OOYydarolIUiCS OCBaMBAaET, 3aKpeIUlsieT U anpooupyer

MOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITEJIbHOM JIeATENbHOCTH OO0ydJarommxcs, riae oOydarolmuiics MOKET BbIOpaTh
JEeSTeIbHOCTh 110 HWHTEepecaM, B3aMMOJEWCTBOBaTh CO CBEPCTHUKAMH Ha PaBHONPABHBIX

MO3UIUAX, PEeIIaTh MPOOIEMHBIE CUTYAIUH | JIp.;

- BO B3aMOJECHCTBUU C CEMBSIMH JIETEMN.

IIporpamma MOXET KOPPEKTUPOBATHCS B CBSI3U C U3BMEHEHUSIMU:
- HOPMaTUBHO-TIPABOBOM 0a3bl TOMIKOJIBHOTO 00pa30BaHUS;

- BUJI0BOW CTPYKTYpPHI IPYIIIL;

- 00pa30BaTENBHOTO 3aMpPoca POAUTEINEH.

[Tonxonbpl K POPMUPOBAHUIO TPOTPAMMBI:



- JInuHOCTHO-OpHEHTHUPOBAaHHBIA. OpraHuzanus o0pa30oBaTEIBLHOTO IIpolecca ¢ y4ETOM
rJIaBHOTO Kputepus 3(hpekTuBHOCTH 00yUaIomerocs — €ro JMYHOCTH. MeXaHu3M — CO3/1aHue
YCIOBUU Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3YUYEHHsI CIIOCOOHOCTEH OO0YyYaromerocs, €ro
MHTEPECOB, CKIOHHOCTEH.

- JestenbHocTHbId. OpraHuzanusi AesTENbHOCTH B O0IIEM KOHTEKCTE OOpa3oBaTeIbHOTO
mporecca.

- Uennoctueiii. OpraHuzanus pa3BUTHS W BOCHUTAHHS HA OCHOBE OOIIEYETIOBEYECKHX
LEHHOCTEH, a TAKXKE 3TUYECKUX, HDABCTBEHHBIX U T. 1.

-  KommerentHocTHbIl. @opMUpOBaHHE T'OTOBHOCTH  OOYYAIOIIMXCS  CAMOCTOSITEIIHLHO
JEICTBOBATD B XO/JI€ PELICHUS aKTYyalbHBIX 3a/1a4.

- CucreMmHbIil. MeTO/10JIOTUYECKOE HAIIpaBJIEHWE, B OCHOBE KOTOPOIO JIEKUT PacCMOTpPEHUE
oOyJaromerocsi Kak IelI0CTHOIO MHOXKECTBA 3JIEMEHTOB M3 OTHOIICHUH M Pa3lUYHBIX CBs3ei
MEXy HUMH.

- Huanornyeckuii. Opranusanus npouecca ¢ y4€ToM INpUHLUIA Uanora, CyobeKT-CyOBbEeKTHBIX
OTHOUIEHHUM.

- IIpoGnemusiii. dopmupoBaHUE MPOrPaMMBI C TO3ULIUNA KOMIUIEKCHOTO U MOJYJIBHOTO
MpeJCTaBlIeHUs € CTPYKTYPhl KaK CHUCTEMbI MOJIPOrpaMM IO 00pa3oBaTeIbHBIM O0NACTAM U
JETCKUM BUAAM JESTEIbHOCTH, CIIOCOOCTBYIOIIUM II€JIEBBIM OPHUEHTUPAM Pa3BUTHSL.

- Kynpryponorudeckuii. Opranu3zanus npoiecca ¢ y4€ToM MoTeHI[MaNna KyJlIbTypocooOpa3HOTO

COJCPpKaHUA JOIIKOJIBHOI'O O6pa3OBaHI/I5{.

1.2. Ilnanupyembie pe3yabTaThbl OCBOCHMS 00y4aroumumMmcs OCHOBHOM
o0pa3oBaTe/IbHOW NPOrpaMMbl OCHOBHOro o0mero ooOpa3oBaHusi (00s3aTeJILHO

NMPOBEPUTH pa30HeHHe M0 JUIHOCTHBIM, PEJAMETHBIM H T. [1.)

1.2.1. OOmmue moI0KEHUS

[TporpamMmma ma€t 0OOyYaromIMMCS BO3MOXKHOCTH ITOTPY3UTBCS BO BCE MHOr000Opaswe
MPOCTPAHCTBEHHBIX  (TeOMH(OPMAIIMOHHBIX)  TexHomoruil.  [Iporpamma  3HAKOMHT
oOyJaromuxcsi ¢ reOnH(pOPMAIIMOHHBIMA CUCTEMAMH U C PA3IMYHBIMU BHUJIAMU T€OJaHHBIX,
MO3BOJIIET IOJIYYUTh Oa30BbIE KOMIICTCHIIMM IO COOPY JAHHBIX M OCBOUTH IICPBHUYHBIC
HaBBIKK PaOOTHI C JaHHBIMU. [loTydeHHBIC KOMIIETSHITUH ¥ 3HAHUS TTO3BOJIAT 00yJatOIIUMCS
MPUMEHHUTh MX TIOYTH B JIFOOOM HaIpaBJICHUH COBPEMEHHOTO pbIHKA. OCBOWB MpOTpammy,
oOydaroruecss CMOTYT BbBIOpaTh HamOoJee HHTEPECHYIO JUISI HHUX TEXHOJIOTHYECKYIO

HaIpaBJIECHHOCTh, KOTOPOM OHU OYIyT 00y4aThCs B paMKaxX yriIyOJIEHHOTO MOIYJIS.



[TporpammMa 3arparuBaeTr Takue TeMbl, Kak: «OCHOBBI pabOTBl C MPOCTPAHCTBEHHBIMU
JAHHBIMUY, «OpHueHTHpOBaHME Ha MECTHOCTH», «OCHOBBI dororpaduny,
«CamocTosTenbHbI  cOOp  HaHHBIX», «3D-mMozenupoBaHHEe MECTHOCTH U OOBEKTOB
MecTtHOCTHY, «I'eonHopmanmonnsle cucremsl (I'MC)», «Busyanusauus u npencTaBlieHUe

PE3yIbTATOB.

B ocHOBe pa3paboTaHHOW MPOrpaMMbl JISKUT METOAUYECKU HHCTPYMEHTapUit
denepanbHoro ThIOTOpa bhicTpoBa AHTOHa IOpbeBuua «CeTh METCKUX TEXHOMApKOB

“KBanropuym”. BBOIHBII MOIYIIb.

HporpaMMa OPUCHTHPOBAHA Ha  JOIIOJHUTCIBHOC O6paSOBaHI/IC o6yqa}0mnxc;l

IIKOJIBHOTO BO3pacTta 8-9 KJ1accos.
MakcumanbHOE KOJIMYECTBO O0yJaroIInXcs B rpynmne — 13 yenoBexk.
1.2.2. CTpykTypa IUIaHUPYEMbIX Pe3yJIbTATOB

HJ'IaHI/IpyeMBIe pE3yibTaTbl OIUPAKOTCA Ha BCAYHIHNC MLCJIICBBIC YCTAHOBKHU, OTPAXKAIOMINC
OCHOBHOﬁ, CYHIHOCTHLIﬁ BKJIaJg KaH(HOﬁ HSY‘IaCMOﬁ nporpaMmbl B PA3BHUTHUC JIMYHOCTH,

00ydJaroumxcsi, uX CriocoOHOCTEH.
B cTpykType miiaHupyeMbIX pe3yabTaTOB BBIACISIOTCS CIEAYIONINE TPYIIIBL:

1. JluuHOCTHBIE pe3yabTaThl OCBOEHHS OCHOBHOM  00pa3oBaTelbHOM  MPOTpPaMMBbI

MMpeaACTaBJICHLI B COOTBETCTBHUU C l"pyHl'[Oﬁ JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeramnpeaMeTHbIe pPE3yJbTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHOM MPOTPaMMBI

IPEJICTaBJIEHbI B COOTBETCTBUH C MOATPYNIaMH YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA.

3. IlpenmeTHble pe3ynbTaTbl OCBOEGHUS OCHOBHOM  0Opa30BaTeNbHOW  IPOTPaMMBI

NIPEJICTaBJICHBI B COOTBETCTBHH C TPYIIIIaMH PE3yJIbTaTOB y4eOHOTO MpeaMeTa.
1.2.3. JIn4yHOCTHBIE pPe3yabTaThI
IIpozpammmsie mpebosanus K ypoGHIO OCNUMAHHOCMU (TUYHOCHHbIE PE3YIbMAMbL):

- C(I)OpMI/IpOBaHHOCTB BHyTpCHHGfI IIO3HUIIMH 06yanOH_[CPOCH, OMOIIMOHAJIbHO-TIOJIOXKHUTCIBHOC

OTHOIICHHEC 06yt1a}01uerocz K IKOJIC, OpUCHTALIUA HAa ITO3HAHUEC HOBOI'O;

— OpUCHTALlUA Ha 06pa3eu MOBCACHUS «XOPOLICTI0 YUCHUKAY,



— c(OpMUPOBAHHOCTh CAMOOLIEHKH, BKJIOYasi OCO3HAHUE CBOUX BO3MOXKHOCTEH B YYCHHH,
CHOCOOHOCTH aJIeKBaTHO CYAMTh O IMPHYMHAX CBOETO YCIexa/Heycrnexa B YYEHUH; YMEHHUE

BUJACTHb CBOU JOCTOMHCTBA U HCIOCTATKH, YBAXKATH cebs u BCPHUTH B YCIICX;

— c(OpPMUPOBAHHOCTh MOTUBAIIMY K YUYEOHOU JEATEITHLHOCTH;

— 3HAaHME MOpPAJIBHBIX HOPM M C(HOPMUPOBAHHOCTH MOPATBHO-3TUYECKUX CYKICHUH,
CIIOCOOHOCTh K PEIICHHUI0 MOPAJIBbHBIX MPOOJIEM HAa OCHOBE KOOPIMHALMH PA3IUYHBIX TOYEK
3peHus], CIOCOOHOCTh K OLIEHKE CBOMX ITOCTYNKOB M JEWCTBHH APYIHX JIIOAEH C TOYKU 3PEHUS
COOJIIO/ICHHSI/HAPYIIEHUS! MOPAJIbHON HOPMBI.

IIpozpammmuvie mpebosanus K ypoeHio pa3eumusi:

— c(hOpPMHUPOBAHHOCTh IMPOCTPAHCTBEHHOI'O MBIIUICHHS, YMEHHE BHUJIETh OOBEM B IUIOCKHX
npeaMeTax;

— ymMeH#e 00pabaTbIBaTh U CHCTEMATH3HPOBATH OOJIBIIOE KOTUYECTBO HHPOPMALINH;

— c(hOopMUPOBAHHOCTh KPEATHBHOTO MBIIUICHUS,, TOHWMAHUE NPUHIMIIOB CO3IaHUS HOBOTO
NPOJIYKTa,

— ¢(hOpMHPOBAHHOCTH YCHUIYHBOCTH, MHOT033/1a4HOCTH;

— cpOPMHUPOBAHHOCTH CAMOCTOSITEIBHOTO MOIX0/1a K BBHIMOJHEHNIO PA3JIMYHBIX 3a/1a4, YMCHHE
paboTars B KOMaH/e, yMEHHE MTPABHIILHO JCJIETUPOBATH 33Ja4H.

1.2.4. MerarnpeiMeTHbIE PE3yJIbTAThI
['eorpadus
BhInycKHUMK Hay4uuTCA:

. BbIOMpaTh ~ UCTOYHMKM  reorpaduueckoil  uHpopmamuu  (kaprorpadudeckue,
CTaTHUCTUYECKUE, TEKCTOBbIE, BUIECO- M (POTOM300paKE€HUS, KOMIBIOTEpHBbIE 0a3bl JaHHBIX),

AJICKBATHBIC PCIIACMBIM 3aJav4aM;

. OpUEHTUPOBAThCS B HCTOYHHKAX Teorpaduyeckoil umHPopmanuu (kaprorpapudeckue,
CTaTHUCTUYECKUE, TEKCTOBbIE, BUAECO- M (HOTOM300paK€HUS, KOMIIbIOTEpHbIE 0a3bl JAHHBIX):
HaXOJUTh U U3BJIEKaTh HEOOXOIUMYIO MH(OPMAIUIO; ONPEEsATh U CPAaBHUBATh KauyeCTBEHHbIE
U KOJIMYECTBEHHbIE MOKa3aTelH, XapaKTepu3yolue reorpaduueckue OO0bEKTbI, MPOIEecCh U
SBJICHUS, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpapuueckuM KapTaM pa3HOTO COJIEp’KaHus U
IpYyIrMM  HCTOYHMKAM;  BBISBJISTH  HEAOCTAIONIYIO,  B3aUMOJIONOJHSIOUIYI0  W/HIK
IPOTHBOPEUYMBYIO Teorpaduyeckyo HHGpOpMAIUIO, MPEICTABICHHYIO B OJTHOM WJIM HECKOJIBKHX

HCTOYHHUKAX;



. MPEACTaBISITh B pasnuuHbiX (opmax (B BuUme KapThl, Tabmuipl, rpaduka,
reorpapuueckoro omucaHus) reorpaduyecKkyr0 HHPOpPMAINIO, HEOOXOIUMYIO JUISl PEIICHUS

y4€OHBIX U PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
BbINyCKHMK ITOJIyYUT BO3MOKHOCTh HAYYUTHCS:
: MOJIEJINPOBaTh reorpapuueckue 0ObEKThl U SBICHUS;

. NPUBOANUTH TIPUMEPHI MPAKTHYECKOTO HCIOIb30BaHUS Teorpaduyeckux 3HAHWNA B

pa3IMYHBIX 00JIACTIX ACITEIHLHOCTH.

Maremaruka

CTaTuCTHUKA U TEOPHUS BEPOSITHOCTEH

BrinyckHuK HayyuTCS:

. MIPEICTABIISITH JAHHBIC B BUJIC TAOJIHII, THArpaMMm;

. YUTATh HH()DOPMAIIHIO, TIPESICTABICHHYIO B BUJIE TAOHIIBI, TUATPAMMBEI.

B noBceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKATh, MHTEPIIPETUPOBATh U MPEOOPa30BbIBATh MH(GOPMALIMIO, MPEJICTABICHHYIO B
TabJIUIIAX U HA UarpamMMax, OTPakarollyl0 CBOMCTBA U XapaKTEPUCTUKH pealibHBIX MPOLECCOB U

SABJICHUM.

Harnsgnas reomerpus
['eomeTpuueckue Gurypol
BhInycKHUMK Hay4uuTCA:

. ornepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMU: GUTYpa, TOUYKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJl, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJpart,
OKPY)KHOCTh M KpYT, NPSAMOYTOJBHBIA Mapajuienenumnesn, Kyo, map. M3o0paxkaTh nzydaemble

Gurypsl OT pykd U ¢ IOMOILBIO TUHEHKU U LIUPKYIISL.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUHN JPYTUX IIPEIMETOB BBIITYCKHUK CMOXKET:

. pelaTh IPaKTHYECKUE 3aJa4i ¢ IPUMEHEHUEM IPOCTEUIINX CBOUCTB QUryp.
W3mepenys U BbIYUCICHUS

BbInyckHUK Hay4uHUTCA:
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® BBITIOJIHATE U3MCPECHUC IJINH, paCCTOHHI/II\/'I, BCJIIMYUH YIJIOB C IMMOMOLIBIO MHCTPYMCHTOB

JJIsA I/I3MepeHI/If/'I JJIMH U YTJIOB.

duzuka
BbImyCKHUK Hay4YUTCS:

. coOnrofarh MpaBuiIa OE30MacHOCTH M OXpaHbl Tpylda Npu pabore ¢ y4yeOHBIM U

J1a00paTOPHBIM 000PYIOBAaHUEM;

. MOHMMATh IPUHLIMIIBI JEHCTBUS MAIlUH, IPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBUS

nX 0€30I1aCHOI0 HCIIOJIb30BaHUS B HOBCGHHGBHOﬁ KHN3HU,

. WCIIOJIB30BaTh MPH BBIMOJHEHUH YUYEOHBIX 3a/lady HAyYHO-TIOMYJSIPHYIO JIMTEPATypy O

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

Nudopmatuka
BrITTyCKHUK HAydUTCS:

M pa3jinvdaTb BUbL I/IH(I)OpMaI_[I/II/I o crocobam eé BOCIIpHUATHUSA YCIIOBCKOM H 110 criocobam

eé MPpEACTABJICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX,

® MNPpUBOAUTE IMPUMCPHBI I/IH(pOpMaI_H/IOHHBIX IIponeccoB (HpOLIeCCOB, CBA3aHHBIX C

XPAaHCHUCM, npeo6pa30BaHHeM u nepez[aqeﬁ ,[[aHHBIX) B JKHBOH pupoAc U TCXHUKCE,

. knaccuduimpoats cpeacta UKT B cooTBeTCTBHM ¢ KpYTOM BBITIOTHSIEMBIX 3a/1a4.

MaremaTHuecKue OCHOBBI HH(OPMATUKH
BBIITYyCKHHK TIOJIYYUT BO3MOKHOCTb:

. MO3HAKOMHUTBLCS C MpPUMEpaMU MAaTeMaTHYEeCKUX MoJeNed M  HMCHOJb30BaHUEM
KOMITBIOTEPOB MPU UX aHAINU3E; MOHATH CXOJICTBA U PA3IMYUs MEXAY MaTEeMAaTUUECKOU MOJENbIO
00BbEKTa M €ro HATypHOH MOJENbI0, MEXKIYy MaTEeMaTHYECKONW MOJENbI0 OOBEKTa/sBIICHUS U

CJIOBCCHBIM OITMCaHUECM.

Hcnonb3oBanue OporpaMMHBIX CUCTEM U CCPBUCOB
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BbInyckHHUK Hay4YHUTCS:
. KJ1acCU(pUIIMPOBATh (ailsibl 10 TUITY U UHBIM TapaMeTpaM;

. BBINOJIHATH OCHOBHBIE omepanuu c ¢aitnamu (co3gaBaTh, COXpaHATh, PElAKTUPOBATh,

yIaJsATh, ApXUBUPOBATH, «PACIIAKOBHIBATE)» apXHUBHBIC (haiIbI).

BBIHYCKHI/IK OBJIAJCCT (KaK pe3yibTaT NPUMCHCHHA IPOTIPAMMHBIX CUCTEM M HHTCPHET-CCPBUCOB

B JIAaHHOM KypC€ U BO BCEM 00pa30BaTEeILHOM IPOIIECCe):

: HaBbIKaMU pabOThI C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSAMHU U HAaBbIKAMHU, JJOCTATOUYHBIMH
JUIs pabOThl C PAa3IMYHBIMU BUAAMHU MPOTPAMMHBIX CHCTEM M MHTEPHET-CEpBUCOB ((aiioBbie
MEHE/KEPbl, TEKCTOBBIE PEJAKTOPhI, JIEKTPOHHbIE TaOIUIbl, Opay3ephl, OUCKOBbIE CUCTEMBI,
CJIOBAapH, IEKTPOHHBIEC SHIUKIIONEINH); YMEHHUEM OIUCHIBATh pabOTy 3TUX CUCTEM U CEPBHCOB

C UCIIOJIb30BAaHUECM COOTBeTCTBy'IOIHeﬁ TCPMUHOJIOTHUH;

. pa3nuuHbIMU (popMamMu TIPEACTaBICHHUS AAHHBIX (TaOJHIbI, AMArpaMMbl, TpaduKd H T.
1.);
° IIO3BHAKOMUTCA C HpOFpaMMHI)IMI/I CpG[[CTBaMI/I JJIA pa6OTI>I C aYI[I/IOBI/I3yaJII)HI)IMI/I

JAHHBIMU U COOTBETCTBYIOIIUM HOHATUHHBIM aIllapaToM.
BBIMyCKHUK MOTY4YUT BO3MOXKHOCTD (B IaHHOM Kypce U MHON y4eOHOM eSTeIbHOCTH):

® IMPAKTUKOBATHCA B HUCIIOJIB30BAHUN OCHOBHLIX BHUAOB IPHKIIAAHOTO HIPOTrpaMMHOIO

obecrieueHus (peAaKkTOpbl TEKCTOB, IIEKTPOHHBIE TaOIUIIBI, Opay3epsl U Jp.);

® IMO3HAKOMUTHLCA C MNpUMEPAMH HCIIOJIb30BAHHUA MATEMATUYCCKOTO MOJACIIMPOBAHUSA B

COBPEMEHHOM MHUPE;

® MMO3HAKOMHTHECSA C ITOCTAaHOBKOM BOIIpoca O TOM, HACKOJIBKO AOCTOBCpHA IOJYy4YCHHAA
I/IH(l)OpMaHI/IH, MMOAKPCIUICHA JIK OHAa J0Ka3aTCJIbCTBAMH IMMOAJIMHHOCTH (an/IMep: HaJIM4Hue
BHCKTpOHHOﬁ HOI[HI/ICI/I); MMO3HAKOMHUTLCA C BOBMOXXHBIMHU IMOAXOJAaMH K OLICHKE JOCTOBCPHOCTU

uHpopMaluu (IpUMep: CPaBHEHUE TAHHBIX U3 PA3HBIX UICTOYHUKOB);
. MTO3HAKOMUTHCS ¢ mpuMepaMu ucnoiab3oanus KT B coBpemeHHOM Mupe;

. MOJIYYUTh MPEACTABICHUS O POOOTU3NPOBAHHBIX YCTPOICTBaX M MX MCIOJIb30BAaHUU Ha

IMPONU3BOJACTBC U B HAYYHBIX UCCIICAOBAHUAX.

Texuonorus
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PesynbraThl, 3asBieHHBIE OOpa3oBareabHON Tmporpammoii  «TexHomorus» 1o OJoKam

COZICPKAHHUS

(DOpMI/IPOBaHI/Ie TEXHOJIOTHYECKOH KYJIBTYPEI H IIPOCKTHO-TEXHOJIOIHMYCCKOTO MbBIIIJICHHUA

o0yyJaromxcs

BbInycKHUK Hay4dHUTCA:

. CJIEZIOBAaTh TEXHOJIOTWH, B TOM YHCIIE B MPOLIECCE M3TOTOBICHHS CyOBEKTHBHO HOBOTO
IPOAYKTA;
. OLICHMBAaTh yCJIOBHUS IPUMEHUMOCTH TEXHOJOTMH, B TOM 4MCIE C IO3UIUH

AKOJOTrMYCCKON 3alIUIEHHOCTH,

. IPOTHO3UPOBATh 110 M3BECTHOH TEXHOJOIMM BBIXOJbI (XapaKTEPUCTUKU HPOAYKTa) B
3aBHCUMOCTH OT HW3MEHEHHs BXOJOB/IIapaMETPOB/PECypCOB, MPOBEPSATH HPOTHO3BI OIBITHO-
DKCIIEPUMEHTAIIBHBIM IIyTEM, B TOM UHCJIE CaMOCTOSATEIbHO IUIAHHPYS TAaKOTO poja

OKCIICPHUMCHTEI;

. B 3aBHCHUMOCTH OT CUTYyallMM ONTHUMHU3UPOBATh 0a30Bbl€ TEXHOJOTMHU (3aTPaTHOCTh —
KauyeCcTBO), MPOBOJUTh aHAJINW3 AaJbTEPHATUBHBIX PECYPCOB, COEAUHATH B €AMHBIN ILIaH
HECKOJIbKO TEXHOJIOTMH 0e3 uX BHMJIOU3MEHEHHs JUIsl TMOJy4YeHHS CJI0KHOCOCTaBHOTO

MaTCpruaJIbHOTO UJIN I/IH(I)OpMaI_II/IOHHOFO MMPOAYKTA,
® MMPOBOAWTD OLICHKY U UCHBITAHHUEC MMOJTYYCHHOT'O IIPOJAYKTA,

® MMpOBOANTH aHaJInu3 HOTp€6HOCT€I>'I B TEX NN HHBIX MaTCpHaAJIbHBIX nJIn

MH(OPMaLIMOHHBIX TPOYKTAaX;

. OTUCBIBATh TEXHOJOTMYECKOE PEIIEHHE C MOMOIIBI0 TEKCTa, PUCYHKOB, TpaduyecKoro
N300paxeHus;
. aHAJTM3UPOBATh BO3MOXKHBIE TEXHOJIOTHUECKUE PELICHHS, ONPEAEIATh UX JOCTOMHCTBA U

HEJOCTaTKH B KOHTEKCTE 3aJaHHOU CUTyalluu,

. MPOBOAMTh M aHAJIM3UPOBATh Pa3pabOTKy W/WIIM peaau3aldio MPUKIAJAHBIX MPOEKTOB,
IIPEIoJIaratoIIyX:
. orpejiefieHue XapakTEepUCTUK U pa3paboTKy MaTepHalbHOTO MPOAYKTa, BKJIIOYAs €ro

MOZACIIMPOBAHUC B I/IH(bOpMaI_II/IOHHOI\/'I cpeac (KOHCprKTOpe), BCTpauBaHUC CO3JaHHOTO

UH(POPMALIMOHHOTO MPOAYKTA B 3aJaHHYIO 000JI0UKY,
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. U3TOTOBJICHHE WH(GOPMALMOHHOTO MPOAYKTa MO 3aJaHHOMY ajrOpUTMYy B 3aJlaHHOU

000JI04KE;

® MMpOBOANTL W AHAJIM3UPOBATH pa3pa60TI<y /U pajin3anuro TEXHOJOTHMYCCKUX

IMPOCKTOB, NPCAIIOJIararonmmx:

— ONTUMM3AIMIO  33JaHHOTO crocoba  (TEXHOJOTHH) IMOJIyueHUs  TpeOyrolierocs

MaTepuaIbHOro MPOaYyKTa (IOCIEe ero MPUMEHEHHs B COOCTBEHHOM MPAKTUKE),

- pa3paboTKy (KOMOMHUpOBaHHE, M3MEHEHHE IapaMeTpoB U TpeOOBaHUN K pecypcam)

TEXHOJIOTHU ITOJIYYCHHSA MATCPHAIIBHOI'O U I/IH(bOpMaI_[I/IOHHOFO MNpOoAYKTa C 3alaHHbIMHU

CBOMCTBaMU;
. OPOBOAWTh W aHAIM3UPOBaTh  pa3pabOTKy W/WIM  pealnu3aluio  IPOEKTOB,
Mpearoararommx:

— IUIaHUpOBaHUe (pa3paboTKy) MAaTEepHAIbHOTO IPOJAYKTa B COOTBETCTBUU C 3ajaueil

COOCTBEHHOI ACATCIIBHOCTHU (BKJ'IIO‘I&SI MOJCINPOBAHUC U pa3pa60T1<y ,Z[OKYMCHTaI_II/II/I),

— IUIaHUpoBaHue (pa3paboTKy) MaTepuaibHOrO IPOJYKTa Ha OCHOBE CAMOCTOSITEIBHO

IIPOBEAEHHBIX MCCIIEI0BAaHUN OTPEOUTENHCKUX HHTEPECOB.

BBIHYCKHI/IK MMOJIYYUT BO3MOXKHOCTb HAYYUTLCA:

. BBIABIIAATE W (hopMynupoBaTh NpoOsieMy, TpeOyIOIIyl0 TEXHOJIOTHYECKOTO
peleHus;
. Mo (pUIIMPOBATH HUMEIOLTUECS HPOJYKTHI B COOTBETCTBUU c

CHTyaHHCﬁ/ 3aKa30M/ HOTpe6HOCTI>IO/ 3aJadell  JesaTelIbHOCTU n B COOTBCTCTBHUU C nux

XapaKTCPUCTHKAMU pa3pa6aTLIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30BOI TCXHOJIOTHH,

® TEXHOJIOTU3UPOBATH CBOI OIIBIT, MPECACTABJIATE Ha OCHOBE PETPOCICKTUBHOI'O
aHaJlu3a U yHI/I(I)I/II(aI_[I/II/I ACATCIIBHOCTH OIMMCAHUC B BHUAC MHCTPYKIHUU WU TEXHOJIOTHYECKON

KapTBhl.
1.2.5. IIpeameTHBIE pe3yabTaThI
IIpoepammmvie mpebosanus K 3HAHUAM (Pe3VTbmamsl Meopemuieckol NOO20Mo8KU,):

® ImpaBujia Oe3omacHoit pa6OTLI C JOJICKTPOHHO-BBIUUCIIUTCIIBHBIMU MalllMHAMU U

cpeacTBamMu I c60pa MPOCTPAHCTBCHHLIX NTAHHBIX;

® OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JaAHHBIX]

14



. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(OPMAIIIOHHBIX CEPBUCOB;

. npodeccuoHaIbHOE POrpaMMHOE obecrieueHue TUTSI 00paboTKHn
NPOCTPAHCTBEHHBIX JJAHHBIX;

. OCHOBBI U IIPUHIIHIIBI 23POCHEMKH;

. OCHOBBl W TPHUHIHUIBI PaOOTHl TJIOOATBHBIX HAaBUTAIMOHHBIX CITyTHUKOBBIX
cuctem ('HCC);

. OpeJCTaBJICHHEe W BHU3YyaJlM3alldsi  MPOCTPAHCTBEHHBIX  JIAHHBIX IS
HEenpo(eCcCHOHANBHBIX TOJIb30BATEINCH;

. npuHIUIb 3D-MoaeTMpoBaHus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpaUuecKux CEepBUCOB;

. NpEJCTaBJICHUE W BHU3YyaJM3alldsi  MPOCTPAHCTBEHHBIX  JIAHHBIX IS

Henpo(eCCUOHAIBHBIX TOJIb30BATEIICH;
. nemudpupoBaHre KOCMUYECKUX U300pakeHHUI;

. OCHOBBI KapTorpaguu.

IIpocpammuvie mpeboganus K YMEHUAM U HABLIKAM (pPe3yIbmamvl HPAKMUYECKOU

NnO02OMOBKU):

. CaMOCTOSITEJIbHO pEHIaTh IIOCTABICHHYI 3ajady, aHaJIU3Upys M Tmojdupas

MaTepHuabl U CPEICTBA IS €€ PEIICHHUS;

. CO3/1aBaTh M PAacCUMTHIBATh MOJETHBIA IJIaH A OECIUIOTHOIO JIETATEIbHOTO
anmapara;
. oOpabaTbiBaTh  a’pOCBEMKY UM  MOJNy4aTh TOYHbIE OPTO(QOTOIUIAHBI U

ABTOMATU3WPOBAHHBIC TpéXMepHBIe MOJACIN MECTHOCTH,

. MoJenupoBaTh 3D-00bEKTHI;

. 3alUIIATh COOCTBEHHBIE MPOEKTHI;

. BBITIOJIHATH OLIU(PPOBKY;

. BBITMOJIHATH MPOCTPAHCTBEHHBIN aHAIN3;
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® CO31aBaTh KapThl,

. CO3J1aBaTh MPOCTEHIITNE reorpapruUECKUe KapThl PA3IHIHOTO COJICPIKAHHMS,
. MOJICTTPOBATH TeorpaduiIecKie OObEKTHI U SIBJICHUS,
. NPUBOJIUTH MIPUMEPHI MPAKTHYECKOTO MCIIOJIb30BaHMSI TeorpaguuecKiux 3HaHUN B

Ppa3INIHbIX obnacTax JACATCIIBHOCTH.

1.3. Cucrema OICHKU JOCTHXKCHHA INUIAaHHPYEMBIX PE3YJIbTaTOB OCBOCHHA OCHOBHOH

00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus
Buapl koHTpOINIS:
- IPOMEKYTOYHBII KOHTPOJIb, TPOBOIUMBIN BO BPEMsI 3aHSTHIA,
- UTOTOBBIM KOHTPOJIb, TPOBOIMMBIN TIOCIIC 3aBEPIICHHS BCEH YUeOHON MPOTrpaMMBl.
®DopMBI TPOBEPKH PE3YIHTATOB:
- HaOmoieHre 3a 00y4JaroIMMUCs B TIporiecce paboThl;
- UTPBI;
- UHIUBUAYATbHBIE U KOJUIEKTUBHBIE TBOPUYECKUE PAOOTHI;
- Oeceibl ¢ 00YJAIOIIUMHUCA U UX POJTUTEISIMH.
@DopMBbI MTO/IBE/ICHUS UTOTOB:
- BBITIOJTHEHUE MPAKTUYECKUX paboT;
- TECTHI;
- QaHKETE;
- 3aIUTa TPOCKTA.

HroroBass arrecTamus 06yqaronmxcsi MMPOBOAUTCA IO pE3yJbTaTaM MNOATOTOBKH H 3alllUThI

IIPOEKTA.

I[J'I}I OICHUBAHUA HOCATCIbHOCTHU o6yqa101u1/1xca HUCIOJIL3YIOTCA HWHCTPYMCHTBI CaMO- H

B3aMMOOIICHKH.
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2.2. IlpumepHbIe TporpamMmbl y4eOHbBIX mpeamMeToB, KypcoB (YTII, rae kak mpumep MpomnmucaHo

«Keiic 1 — 10 4gacoB», mociie KpaTKoe OIKMCAHUE, YTO 3TO 3a KEIC, OMMCAaHHUE I0YacOBOE

BBIHOCUM YK€ B CaM Keiic).

[TpumepHOE yueOHO-TEeMaTHUECKOE TUIAHUPOBAHHE:

Ne
/a

Pa3nen nporpammsl yue6HOTO Kypca

KonnuectBo
4acoB

3nakomcTBO. TexHuka Oe3zomacHocTu. BBomnoe 3anstue («MeHss
MUDY).

Beenenne B reouHdopmaiuoHHble — TexHonoruu. Kedic  1:
«CoBpemenHble KapThl, Win Kak onucars 3emiaro?».

Keiic 3HakoMuT oOyyarommxcs ¢ pasHOBUJHOCTAMHU JaHHBIX. Perias
3ajady Kelca, 00y4aromuecs NpoXoasaT CIeIyIOIUEe TEMATUKU: KapThl
U OCHOBbl HX (OPMHMPOBAHUS; H3YyUEHHE YCIOBHBIX 3HAKOB H
INPUHLUIIOB HX OTOOp@KEHUs Ha KapTe; CUCTEMbl KOOpPAMHAT U
MIPOEKIMH KapT, MX OCHOBHBIE XapaKTEPUCTUKH U BO3MOKHOCTH
OpUMEHEHMs; MaciuTa®d U JIp. BCHOMOTraTelbHblE HHCTPYMEHTBI
(bopMHpOBaHUs KapThl.

Keiic 2: «I'nmoGanpHoe mo3uinmonupoBanue “Haitnu ceGs Ha 3eMHOM
mape”».

HecmoTrpss Ha TO, 4TO HAaBUTaTOpBl M CHOPTHUBHBIE TPEKEPHI CTAIH
HEOTHEMJIEMOH YacThIO HalleW >KU3HU, Majlo KTO 3HAET MPUHLUI UX
paGotsl. Ilpoiins keiic, obyuaronmecs y3nator npo ['JIOHACC/GPS
—  OpUHLUNOBl  paboOThl, MCTOPUIO, COBPEMEHHBbIE CHCTEMBI,
npumeHenue. [Ipumenenue inorrepoB. Busyanmsanus TEKCTOBBIX
JaHHBIX Ha KapTe. Co31aHue KapThl MHTEHCUBHOCTH.

dororpadpuu 1 MaHOPaMbl.

Pazmen, TOCBAIMEHHBIA WCTOPUM W TPUHIUNAM  CO3JIaHHS
dotorpaduu. OOyuaromuecs MO3HAKOMSTCS C TEXHUKOW CO3JaHUS
dbotorpadun, TO3HAKOMSTCS C  BO3MOXKHOCTSIMH  TPHUMEHEHUS
¢dororpaduu Kak cpeacTBa Co3IaHMs Yero-auoo.
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5 OcHoBbl adpodorochémkn. [Ipumenenne 0eCTUIOTHRIX aBHAITMOHHBIX | 22
cucreM B adpodorochémie. Keiic 3.1: «/lns yero Ha camom nene
HY’KEH OECIUIIOTHBIH JIeTaTeIbHBIN anmnapar?».

OOBEMHBII KeHC, KOTOPBIN MO3BOJIUT 00YYAOIIUMCS OCBOHUTD MOJHYIO
TEXHOJIOTMYECKYK0  LENOYKY, HCIOJIB3YEMYI0  KOMMEPYECKHMHU
KOMITAaHUSMU. Y CTPOMCTBO M NMPUHIMINBI (yHKIMoHUpoBaHus BITJIA,
OCHOBBI (DOTO- U BUACOCHEMKHU M NMPUHIUIIOB Mepenaun nHdopmanuu
¢ BIUJIA, o6paboTtka manHbix ¢ BITJIA.

6 Keiic 3.2: «M3MeHeHune cpeibl BOKPYT IIKOJIbD. 8
[Mponomxenne keiica 3.1. OOywarommecs, uMes B CBOEM
pPacTOpSDKCHHH  DJICKTPOHHYIO 3D-MoOJeh IIKOJBI, MPOIOJIKAOT
BHOCUTH WU3MEHEHUS B IMPOJYKT C MBI OJIarOyCTPOMCTBA paiioHA.
OOyuaromuecss TPOJOJDKAIOT COBEPIICHCTBOBATh CBOM HaBbIK 3D-
MOJIETTUPOBAHUS, 3aBepIliasi MPOEKT.

7 [ToaroToBKa 3amUTHI TPOSKTA. 2
8 3amura npoeKToB. 2
9 3axmounTenbHoe 3ausaTue. [logBenenrne uToros paboThI. 1

2.2.1. O0mme mMoM0KEHUA

[Iporpamma  «['eonHpOpMAIIIOHHBIE  TEXHOJOTHUU»,  SBISSACH  HEOOXOIUMBIM
KOMITOHEHTOM OOIIero 00pa3oBaHUsI BCEX OOYYaroUIUXCs, MPEAOCTaBIAET UM BO3MOXKHOCTH
MPUMCHATH HAa NPAKTUKE 3HAHWA OCHOB HaYK. HporpaMMa ABJISACTCS (1)aKTI/I‘-ICCKI/I € ANHCTBCHHbBIM
[IKOJIBHBIM Y4€OHBIM KYpCOM, OTPaXKaroIIMM B CBOEM COJEp)KaHUU OOIIHE MPUHITUIIBI
npeoOpasyrolieil 1esaTeNbHOCTH 4YeJOBeKa M BCE acCleKThl MaTepHallbHON KynbTyphl. Kypc
HaIpaBJIeH Ha OBJIAJIcHHE 00yJaIOIUMHUC HaBBIKaMH KOHKPETHOW MpeIMETHO-TIpeoOpasyromei
JACATCIIBHOCTH, CO3aHHUE HOBBIX HGHHOCTCI\/’I, 4T0, HECCOMHCHHO, COOTBCTCTBYCT l'IOTpe6HOCT$[M
pa3Butus obmectBa. B pamkax «TeXHOTOTHI» MPOUCXOIUT 3HAKOMCTBO ¢ MHPOM Tipodeccuit u
opueHTaIus olOydaronmxcss Ha padoTy B pa3iIUYHBIX cdepax OOIIECTBEHHOTO MPOW3BOJCTBA.
Tem cambIM oOecrieuymBaeTCs TPEEMCTBEHHOCTh TIIepexo/ia OOydJarommxcsi OT oOmero K

poeCCHOHATBHOMY 00Pa30BaHMIO U TPYAOBOU JEATETLHOCTH.

[Tporpamma npenmera «TexHosorus» obecrneurBaeT (HOPMUPOBAHHE Y OOYHAIOLIUXCS
TEXHOJIOTUYECKOT0 MbIIUIeHUsA. CXeMa TEXHOJIOIMYECKOTO MBIIUIEHUS (TOTPeOHOCTh — L€l —

croco0 — pe3ysabTaT) MO3BOJIAET HauOoJiee OPTaHUYHO peniaTh 3a7a4d YCTAHOBIICHHS CBsI3ed
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MEXIy 00pa30BaTENIbHBIM U KM3HEHHBIM IPOCTPAHCTBOM, OOpa30BaTENIbHBIMU PE3Y/IbTaTaMH,
NOJYYCHHBIMUA TIPH H3YyYCHHM Pa3IM4YHBIX MPEAMETHBIX 001acTeil, a Takke COOCTBEHHBIMU
00pa30BaTeNbHBIMU  pE3y/IbTaTaMy (3HAHUAMM, YMEHMSIMH, YHUBEPCAJIBHBIMU Yy4YEOHBIMHU
JNeUCTBUAMU U T. J.) U JKU3HEHHbIMM 3azadaMu. Kpome TOro, cxema TEXHOJIOIMUYECKOIO
MBILUICHHUS] T103BOJIAET BBOJUTH B OOpa30BaTENbHBIM IPOLECC CUTYalMM, IAIOLIUE OIBIT
NOPUHATHS MIParMaTUYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX 0Opa30BATENbHBIX PE3YJIbTATOB,
HauWHas OT pelIeHUs] OBITOBBIX BONPOCOB M 3aKaHYMBAas pEIICHHEM O HaIlPaBICHHUIX
IPOAOIDKEHHUs 00pa30BaHMsl, IOCTPOCHUEM KapbepHBIX M XKM3HEHHBIX IJIAHOB. Takum oOpa3oM,
nporpamMa  «['eomHpopmaTuka» 1MO3BONAET CHOPMHPOBATH y OOYyYalOLIMXCA pecype
NPAaKTUYECKUX YMEHUH M OIbITa, HEOOXOMUMBIX ISl Pa3yMHOH OpraHU3ali COOCTBEHHOMN
KU3HHU;, CO3MaéT YCJOBUSA ISl PAa3BUTHA HHULIUATHBHOCTH, H300pPETATENBHOCTH, THOKOCTH

MBIIIJICHHUA.

Y4eOHO-BOCITUTATENBHBIM TPOIECC HAmpaBieH Ha (OPMHUPOBAHWE W  PA3BUTHE
Pa3IUYHBIX CTOPOH OOYYAIOIKXCS, CBA3AHHBIX C peanu3alieil Kak uX COOCTBEHHbIX UHTEPECOB,
TaK U MHTEPECOB OKpyXkaromero mupa. I[Ipu 3ToM rmOKOCTh MpOrpamMMbl MMO3BOJISET BOBJIEYD
00y4aroIuXxcsl ¢ pa3IMYHbBIMU CIIOCOOHOCTSIMU. boibiioit 00bEM MPOEKTHBIX PabOT MO3BOJISET
y4ecTb MHTEpPEChl M OCOOEHHOCTH JIMYHOCTH KaKAOTO OOydaromierocsi. 3aHSATHS OCHOBaHbI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHSIX OOY4YEHHs, a TaKXKe CHUCTEMHO-IEATEIbHOCTHOM

MeToJIe O0yUeHUsI.

,Z[aHHaSI nporpamMma mnpeamnojaract BapI/IaTI/IBHHﬁ noaxoJ, TaKk KaK B 3aBUCHUMOCTHU OT
06yqa101uer005{ IMMO3BOJIACT YBCIIMUUTD UJIK YMCHBUINTDH 00BEM TOH MIU UHOU TEMBI, B TOM YHCJIC

U CII0)KHOCTb, a TAKXKe TMOPSIIOK MTPOBEICHUS 3aHATHI.
2.2.2. OCHOBHOE co/iep)KaHne YUeOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs

Ha npotsbkeHun Kypca mporpammbsl OOy4aroIiyMecsi MO3HAKOMSATCS C Pa3InYHBIMU
reorH(OpPMaIlMOHHBIMU CUCTEMAaMH, Y3HAIOT, B KaKHX 00JacTsSIX MPUMEHSETCsl TeonH(pOpMaTHKa,
KAaKye 3a7a4d MOXKET pelaTh, a TAKKE CMOTYT CAMHM IIPUMEHATH €€ B CBOEU ITOBCEIHEBHOMU
xu3HU. OOydaromuecs 0a30BO YCBOST NPUHIMIT MO3UIMOHHMpoBaHUs ¢ momomsio 'HCC.
VY3Hal0T, Kak MOKHO OpPraHM30BaTh COOP CIYTHHKOBBIX JAHHBIX, KAK OHMU MPEACTABISIOTCS B
TEKCTOBOM BUJI€ U KaK X MOKHO BU3yaJIU3UpPOBaTh. B pamkax mporpamMmsl BEIOEPYT MPOEKTHOE
HaIpaBJieHUE, HAy4aTcs CTaBUTh 3aJaud, UCCIIEOBaTh MPOOJIEMATUKY, IIAHUPOBATh BEIECHUE

IMMPOCKTA U TPAMOTHO pacupCACIATh POJIM BHYTPU KOMAH/BI.

OOyyaronuecss CMOTYT TO3HAKOMUTBCS C MCTOpPHEH TNpUMEHEHUs OEeCHIIOTHBIX
JIeTaTeJIbHBIX alllapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIIOTHUKAX, CMOTYT PEUIUTh Pa3IuyHbIe
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3a[]a4M C UX MOMOILBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECTIUIOTHBIX
cucreM. OOyyaromuecsi y3HaIOT, Kak co3gaércs MOJETHOE 3ajaHue Ui OecnmIoTHUKOB. Kak
MPOU3BOJUTCS 3alyCK W JanbHeimmas chbémMka ¢ nomoipio BAC. A Takke mojydar Takue

pe3yNbTaThl ChEMKH, KaK OPTOPOTOIUIAH U TPEXMEPHBIE MOJIETH.

OOyyarommiecst  yray0siTcs B TEXHOJIOTHIO  OOpa0OTKM  TEOJAaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJICIIMPOBAaHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSITEIbHO CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH T10 ToJIETHOMY 3aaanuto. Cozmanyt 3D-monemnm.

OOyyaromyecs 03HaKOMATCS € Pa3IMUHBIMU yCTPOWCTBaMHU IIPOTOTUIIMPOBAHMS. Y 3HAIOT
o0IIue MPUHIUIEI PabOTHl YCTPOWUCTB, Cepbl UX MPUMEHEHUS M HPOIYKTHI IEATEILHOCTH
JaHHBIX ycTpoiicTB. OOydarolyecs HayyaTcs OTOBUTH 3D-Mozenu [yl MedaTH C [OMOIIBIO
OKCHOPTa JaHHBIX. JIOMOJTHAT MOJAETH IO JaHHBIM a’3pPOPOTOCHEMKH C MOMOIIBIO PYYHOTO

MOACIINPOBAHUAA. HpI/IMeHﬂT YCTpOﬁCTBa AJI IIPOTOTUIIMPOBAHUA IJ1d II€YATH 3aJaHH .

OO6yyaronuecs u3y4aT OCHOBBI B OAr0TOBKe npe3eHTanuu. Co3ganyt e€. [logroropsres

K [IPE/ICTABICHUIO peaIM30BaHHOIO poToTuna. [IpeacrassT ero, 3amuinas npoexT.
3.1. [IpumepHbIil y4eOHBII MJ1aH OCHOBHOT'O 001IeT0 00pa30BaHUs

3.1.1. IlpumepHslit KaneHaapHbId yueOHbIi rpaduk Ha 2020/2021 yueOHsbli roa

ITepuon o0yuennss — ceHTAOpb-Mai.
KosimuecTBo yueOHbIX Heesib — 34.
KosmmyectBo yacop — 51.

Pe:xxuMm npoBeaenust 3ausaTuii: 1 pa3 B Heziedo.

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

paboueit Hezene):

KanukynspHslii nepuos:

Ne | Mecan dopma Kon- Tewma 3anaTUA ®opMa KOHTPOJIA
n/n 3aHATHUSL | BO
4acoB
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10

Baox 1

CeHTts0pb

JU/IIP

3HaKOMCTBO. Texuuka
0€30I1aCHOCTH. BBoanoe
3ansaTue (Mensst Mup+).

becena

CenTts6pn

JUTIP

Heo0GxomuMocTs  KapThl B
coBpemeHHOM Mupe. Cdepsl
NPUMEHEHHS], TEePCHEKTHUBEI
UCTIOJIb30BAHUS KapT.

becena

CeHTs0pb

JUTTP

Bekropusle  naHHBIE  Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ieer xak atpuOyT
KapThl. 3HaKOMCTBO C
KapTorpapuuecKuMu OHJIaiH-
CepBUCAMH.

becena

CenTs0pn

JUTIP

Ceer u 1Bet. Ponp nBera Ha
kapre. Kak 3actaButh 1BET
pabortarth Ha ce0s?

becena

OxkTs0pb

JI/ITP

Cozmannie u  mMyOJNMKaIUs
COOCTBEHHOMW KapThl.

JlemoHCTpanus
pelieHus Keica

OxkTs0pb

JI/ITP

CucreMsl TJI00AJTBHOTO
HOSI/IHI/IOHI/IpOBaHI/Iﬂ.

becena

OxTs16pB

JUTIP

HpI/IMeHCHI/IC CITYTHUKOB IS
MMO3UITUOHUPOBAHMUA.

JemoHCTpanus
penieHus keica

13

Baox 2
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8 OKTS0pb JU/TIP Ucropus ¢dotorpaduu. | becena
dotorpadusi Kak  Crocoo
U3y4eHUS OKPY’KaIOIIEeTo
MUpa.

9 Hos6pn JI/TIP XapakTepucTUK becena
¢doroanmaparos. I[lomydenue
KayecTBEHHOT0 ()OTOCHUMKA.

10 | Hos0pb JI/TIP Coznanne chepuueckux | becena
IMAHOPAM. OcHoBHBIE
MTOHSATHSL. HeoOxonumoe
o0opynoBaHue. TexHuka
CHEMKH chepuueckux
naHopam pa3nu4HOI
anmnapaTrypou.

11 | Hos16pb JUTIP Coznnanune cthepuueckux | TectupoBanue
IaHOpaM. CuuBka
MOJy4YeHHbIX  (oTorpaduii.
Koppexknus U peryuib
MaHOPaM.

12 | lexabpb JUIIP @ororpammerpuss u  ee | becena
BIMSHME Ha COBPEMEHHBIN
MHUD.

13 | Hexabpn JI/TIP Cuenapun cbeMku o0BekTOB | becena

IS MOCJIETYIOLIETO
MTOCTPOCHHUS 170 B
TPEXMEPHOM BUJIE.
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14 | JlexaOpb JU/TIP [TpuHIHT noctpoenus | becena
TPEXMEPHOTO  H300paKeHUS
Ha KommbioTepe. Pabora B
¢dororpammerpudeckom I10 -
AgisoftMetashape WIH
AQHAJIOTUIHOM. O6paboTka
OTCHSTOIO MaTepuaa.

10 Buok 3

15 | lexaOpb JUTTP becriunorHuk B | becena
reouH(popmMaTuke.
YCeTpoCcTBO M IPUMEHEHHUE
JpOHa.

16 | SAuBaps JI/ITP Texunueckue ocobenHoctu | becena
BIUJIA.

17 | SuBapsb- JI/ITP [Munoruposanue BIJIA. TectupoBanue

®deBpanb

18 | ®empanb JI/TIP Hcnonb3oBanue JleMoHcTpanus
OCCITWIIOTHUKA ISl CHEMKH | pelIeHus Keiica
MECTHOCTH.

18 Bbaox 4
19 | Mapr JUTIP Boznukatonue npo6aems! | becena

npu co3gaHuu 3D-monenei.
CnocoObl  peakTUpOBaHUS
TPEXMEPHBIX MOJEIICH.
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20 | Maprt JUTIP TexHomoruu Becena
MIPOTOTHITHPOBAHHSI.
VYcerpolicTBa Uit BOCCO3AaHUs
TPEXMEPHBIX MOJIEIICH.
Pa6ora ¢ 3D-ipunaTEpOM.
21 | Maprt JI/TIP ®dusnueckue W xuMuueckue | TecTupoBaHHUE
cBOMcTBa miactuka gid 3D-
MpUHTEpPA. [Teuatp
TPEXMEPHON MOJIEIH IIKOJIBI.
22 | Mapt JI/TIP Pabora B I[IO gns pyunoro | becena
TPEXMEPHOTO
MmojenupoBanus — ScetchUP
WJIM aHAJIOTUYHOM.
23 | Ampenb JI/TIP DKCIOPTUPOBAHNUE becena
TPEXMEPHBIX ¢aiinos.
[IpoexTnpoBanue
COOCTBEHHOM CIIEHBI.
24 | Anpenb JI/ITP [lewarp wmomenu Ha 3D- | becena
MIpUHTEPE. Odopmnenue
TPEXMEPHOM  BEILIECTBEHHOU
MOJIETIH.
25 | Mait [P [ToaroroBka 3aIIUThHI
MIPOEKTA.
26 | Maii [P 3amura npoeKToB. JlemoHCTpanus
pELIEHUs KEWCOB
27 | Mait JI/TIP 3aKIIIOYUTENLHOE  3aHSTHE.

[TogBenenne UTOTOB PadOTHI.
[Tnans! o qopaboTke.
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3.2. CucremMa yCIIOBHI peaau3alii OCHOBHOM 0011e00pa3oBaTebHON MTPOrpaMMbI

3.2.1. Omnucanue KaApoOBHIX YCIOBHI pealu3alid OCHOBHOW 00pa3oBaTeIbHOM MPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMUCaHNEe KOMITIETEHIIUI HACTABHUKA)

HacraBaux IMporpaMmbl « COI/IH(i)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTyaJIbHBIX 3HAHUM I10
HaIpaBJICHUIO T'COIMPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TaKiKC T'CHCPHUPYCT HOBLIC NMOAXOAbBI U
peliCHus, BOILUIOIIAA UX B pCAJIbHBIC IIPOCKTHI. HacraBHuk sBiseTcs I'paMOTHBIM CIICHHUATIUCTOM
B o0nacTH l"eOI/IH(bOpMaI_[I/IOHHBIX CHUCTEM, CIICOUT 3a HOBOCTSIMHU CcBOCH oTpaciii, U3y4acT HOBBIC
TCXHOJIOT'HH. O6naz[aeT HaBbIKaMH HpO@KTHOﬁ ACATCIIbHOCTU, BHCAPAA eé IIPUHIUIIBI B ITPOLECCC

00y4eHusI.

HactaBHuk B paBHOW cTemeHH o00JaaeT KaKk CHCTEMHOCTBIO MBIIUICHHS, TaK U JAyXOM
TBOpYECTBA; MOOWJICH, yMEeT paboTaTh B KOMaHJE, KPUTHYCCKH MBICIHTh, aHAJIM3UPOBATH U
00001aTh OIBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUThH 3a7aUd U PEIIaTh UX, a TAK)KE padoTaTh B
YCJIOBHSIX HEOMPENEIEHHOCTH U B PaMKax MPOEKTHOHM mapaaurmsel. [loMrumo 3TOro, HaCTaBHUK

00J1a1aeT MeIaroruuecKon Xapu3Monu.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NPOrpPaMMbl Y4eOHOT0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqa101u1/1ecx IMO3HAKOMATCA C pa3IMYHBIMH  COBPCMCHHBIMU FeOI/IH(bOpMaHI/IOHHBIMI/I
CHCTCMaMU. YBHaIOT, B KaKMX 00JacTax IIPUMCEHSACTCA FeOI/IH(bopMaTI/IKa, Kakue 3agadynu MOXKCET

pemarth, a TAk)Ke Kak 00yJaromuecss MOTyT CaMH MTPUMEHSTH €€ B CBOCH MOBCETHEBHON KU3HU.
2) ¥Ypok padorsi ¢ TJTIOHACC.

OOGyuaromuecst 6a30BO YCBOAT MPUHIKUII MTo3uniMoHupoBanus ¢ nomoiibio ['HCC. Y3HnaroT, kak
MOYKHO OpraHM30BaTh COOpP CITyTHUKOBBIX JIAHHBIX, KAK OHU MPEJCTABISIOTCS B TEKCTOBOM BHJIE

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

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccnenoBanue mnpoOieMaTHUKH.

IInanupoBanue npoekra. Pacripenenenue poseu.
4) YecrpoiicTBO M NPpHMeEHeHHe 0eCIUIOTHHKOB.

OOyyaromuecs no3HakomsTcst ¢ ucropuei npuMmenenuss bAC. Y3nator o coBpemensubix BAC,
KAaKye 3aJa4d MOXHO peIlaTb ¢ HMX IOMOLIBI. Y3HAIOT TaKXKe OCHOBHOE YCTPONCTBO

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

OObyyaromuecs y3HarOT, Kak co3naércs nonérnoe 3ananue st BAC. Kak npousBoaures 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaTbl MOXKHO MOJIYYUTh U Kak

3TO cAenaTh (MoIydeHne opToPOTOIIIaHa U TPEXMEPHOM MOIETIN).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHI 00pad0oTKH reo aHHbIX.
ABTOMaTH3MPOBAHHOE MOJEIMPOBaHNE 00BEKTOB MECTHOCTH ¢ TomoIbsio AgisoftPhotoScan.
7) Coop reogaHHbIX.
AspodoTochEMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 110 TIOJETHOMY 33/IaHUIO.
8) Oo6pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanue 3D-monenei.

9) HM3yueHme ycTpoOicTBa JJIsi IPOTOTHIIMPOBAHMSI.
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O3HaKOMJIEHHE C YCTPOMCTBaMHU MPOTOTUIIMPOBAHUS, MPEIOCTABICHHBIMU OOYYaIOIIMMCSI.
OO0yyaronuecs y3HatT 00ITMe MPUHITUIIBI PAOOTHI YCTPONCTB, a TAKIKE KOT/Ia OHH MPUMEHSIOTCS

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

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

[Ipumenenue ycTpoicTB nmpoToTUnupoBanus (3D-npunHTED).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHeHI/Ie MoOJIeNIed TI0 JAaHHBIM aBpO(bOTOCLéMKI/I C MMOMOIIBIO PYYHOTO MOACIIMPOBAHUSA U

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

I/I3yquHe OCHOB B IIOATOTOBKC MPE3CHTALWU. COBILaHI/Ie MMpE3CHTAIU. HOI[FOTOBKa K

HPEICTABICHUIO PEaTn30BaHHOTO MIPOTOTHUIIA.
14) 3anmmTa NpoeKToB.

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

Bcero
Ne n/nn Pa3nensl mporpaMMel yueOHOTo Kypca 4acoB
1 | 3nakomcTBO. Texnnka 0e3onacHocTu. BBogHoe 3ansiTHe 1 Baok 1 -
(«Mensiss MUP»). 10 yacoB
2 | BBenenue B reonngopmannontbie TexHosioruu. Keiic 1: 6
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 1
MPUMEHEHHUS, IEPCIIEKTUBbI UCIIOIb30BaHUS KapT.
2.2. Bektopnble nanHbIe Ha kKapTax. 3HakoMcTBO ¢ Be6-I'MC. 2
L[BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKuMu OHJIaH-CEepBUCAMHU.
2.3. Cser u uBert. Ponb 1Bera Ha kapte. Kak 3acTaBuTh LIBET 1
paboTtatb Ha ce0s?
2.4. Co3zanue u myoJMKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'no6ajbHoe mo3unuoHupoBanue “Haiinn ceds 3
Ha 3eMHOM HIape”».
3.1. | Cucremsl rmob6albHOTO TIO3UIIMOHUPOBAHUS. 15
3.2. | TlpumeHeHHe CITyTHUKOB JUIS MO3UIIMOHUPOBAHUSI. 1.5
4 | ®oTorpagum ¥ NAHOPAMBI. 7 baok 2 -
13 yacos
Hcropus ¢pororpaduu. @otorpadus kak crnocod n3ydeHus 1
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 1
4.2. Ka4eCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne cpepuueckux nmanopam. OCHOBHBIE TTOHSTHUS. 2
HeobOxonumoe obopynoBanue. TexHuka chEMKU
cepruecKkux naHopam pa3IndHol anmapaTypoi (Kamepbl
cMapTQOHOB 0e3 ITAaTHUBOB, IM(POBHIE (PoTOATIAPATHI CO
MTaTUBAMU U T. ]1.).
4.4, Coznanue chepruyeckux naHopam. CiimBKa noJy4eHHBIX 3
dororpaduii. Koppekuus u perymis nanopam.
5 [ OcHoBbl a3podoTochémku. [Ipumenenne BAC 21
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémie (Keiic 3.1:«/lns yero Ha camom jaeJsie
HYKeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).
5.1. doTorpammeTpus U e€ BIUSHUE HA COBPEMEHHBIN MUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO 2
IIOCTPOEHHUS UX B TPEXMEPHOM BHUJIE.
5.2.
[TpuHIMI TOCTPOSHHS TPEXMEPHOTO N300pakeHHs Ha 3
koMmrbtoTepe. Pabora B hoTorpammerpudeckom [10 —
AgisoftPhotoScan miu ananorununom. O6padboTka
5.3. OTCHSITOTO MaTepHaa.
becniunothuk B reonndopmaruke. Y CTpoiiCcTBO 1 1 bJaok 3 -
5.4. IIPUMEHEHHUE JPOHA. 10 yacos
55. Texauueckue ocooennoctu bITJIA. 1
5.6. [TunotupoBanue BITJIA. 4
Hcnonp3oBanre 6€CUIOTHUKA ISl ChEMKH MECTHOCTH. 4
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei. 2 Biaok 4 -
58. Crioco0bl pe1akTHPOBaHUSI TPEXMEPHBIX MOJICICH. 18 yacos
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOUCTBA IS 2
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 IPUHTEPOM.
dusnueckre 1 XUMHUYECKHE CBOMCTBA IUIacTUKa 11t 3D- 1
510. | npuntepa. IleyaTs TPEXMEPHOM MOJENH IIKOJIBI.
Keiic 3.2: «A3MeHeHne cpeabl BOKPYT IIKOJIbI». 13
6.1. Pa6ota B I1O 7151 pydHOro TpEXMEpPHOT0 MOAETHPOBAHUS 1
—SketchUp unu aHaTOTHIHOM.
6.2. DKcnopTUpoBaHue TPEXMEpHBIX (aitnos. [IpoexkTupoBanue 5
CcOOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue 2
TPEXMEPHON BEIIECTBEHHON MOJIEIH.
7 [TonroroBka 3amuThl IPOEKTA. 2
8 3amuTa MpoeKTOB. 2
3akmounTenbHoe 3anaTue. [lonBeaeHne UToros padboTsl. 1
9 [Tnansr mo qopaboTKe.
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Keiicbl, Bxogawme
B Nporpammy

KpaTtkoe coaep:kaHue

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

Kelic 3HakoMUT 0byydatoLmMxca ¢ pa3sHOBUAHOCTAMM AaHHbIX. Pewas
3aja4y Keica, obyyaroLLmMeca NPoxXoaAT CAeayroLLME TEMATUKI: KapTbl U
OCHOBbI MX POPMUPOBAHMA; N3YYEHME YCIOBHbIX 3HAKOB U NMPUHLMMOB UX
OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTU NPUMEHEHMA; MacLUTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMMPOBAHUS KapTbl.

Keic 2. TnobanbHoe
no3nuMoHnpoBaHue «Hangm
cebs Ha 3eMHOM LLape».

HecmoTpa Ha TO, YTO HAaBUrAaTOPbI U CNOPTUBHbIE TPEKEPbI CTaAN
HEOTbEM/IEMOM YaCTbtO HALLEM KU3HWU, MAN0 KTO 3HAET MPUHLMM UX
paboTbl. Mpoiiana Kelic, obyyarowmecs ysHatot npo INMTOHACC/GPS —
NpPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMBI, MPUMEHEHMUE.
MpumeHeHWe norrepoB. Busyannsauma TeKCTOBbIX JaHHbIX HA KapTe.
Co3paHue KapTbl MHTEHCUBHOCTY.

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

Kelic 3.2. ameHeHUe cpeqpbl
BOKPYT LUKO/bI.

O6bEMHBIN Kec, KOTOPbI NO3BOANUT 06YUaIOLWMMCAOCBOUTD MOHYIO
TEXHOIOTMYECKYIO LLeNOYKY, UCMO/Ib3YEMYI0 KOMMEPYECKMMMU
KOMMaHUAMMW. YCTPOICTBO U NpUHLMMbI GYHKUMOHUPOBaHUA BMNNA,
OcHoBbI GpOTO- N BUAEOCHEMKN U NPUHLMNOB Nepeaadm UHbopmauum ¢
BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

MpoaonxeHue Keica 3.1. Obyyatolmecs, mea B CBOEM PACMOPAKEHUN
371eKTPOHHY0 3D-moAesb WKO/bl, TPOLO/IKAT BHOCUTb USMEHEHUA B

NPOAYKT ¢ Lenbto bnaroycTpoiictea palioHa. ObydatowmecanpoaonKatoT
COBepLUEHCTBOBATb CBOWM HaBblk 3D-M04eNMPOBaHUA, 3aBepPLUAs MNPOEKT.

4.2.4.

MarepuanbHO-TEXHUYECKHE

YCIIOBUSI ~ pealiM3allid OCHOBHOW  00pa3oBaTelbHOMN

porpaMmal (HO CyTH, O6’B€I[I/IHGHI/IG BCEX PCCYpCOB, NPOIIMCAHHLIX B Keﬁcax)

Cnucok 000pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkue TexHU4ecKne xapakTepucTtmku Ea. nam. Kon-so
1 | KomnbloTepHbiii Knacc UKT
1.1. M®YVY (npuHTep, ckaHep, Konup) MwuHuUMmanbHble: popmat Ad, nasepHblid, WT.
y/6.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: L.

obecneyeHnem

npeaycTaHOBAEHHOW ONepaLMOHHOM
cucTemoi, odpUCHBIM NMPOrPaMMHbIM

NpPon3BOAMTE/IbHOCTL NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 egmHuL;

06bEM OnepaTMBHOM NAMATU: He MmeHee 4
re;

06bEM Hakonutena SSD/eMMC: He meHee
128T6;
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MNOAans NpocmMoTpa U peakTMpoBaHua
TEKCTOBbIX JOKYMEHTOB, 3/1EKTPOHHbIX
TabmL M NpeseHTaumi
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOMN, OPUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

He Huxe IntelPentium N (uau IntelCeleron
N), He HM»Ke 1600 MTIu, 1920x1080, 4Gb
RAM, 128Gb SSD;

NpPoM3BOAMTENLHOCTbL NPOLECCopa: He
meHee 2000 egnHuL;

NOpna npocmoTpa U pefakTMpoBaHUA
TEKCTOBbIX lOKYMEHTOB, 3/IEKTPOHHbIX
Tabnuy M npeseHTaumi
pacnpocTpaHéHHbIX popmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTMeH bl KOMMNAEKC

Konnyectso ogHOBPEMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonornum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaoBaHue (3D-npuHTEP)

MuHUManbHble:

TMN NpuHTepa: FDM;

maTtepuan: PLA;

pabounit cToN: C NOAOrPEeBOM;

pabouasa ob6nacTb (XYZ): oT 180x180x180
MM;

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

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

wT.

2.3.

Mnactuk ana 3D-npuHTEpa

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

wT.

15

2.4,

NO gna 3D-mozennpoBaHma

O6nauHblit HCTpymeHT CANP/ACYN,
0XBaTblBaloLLMI BeCb npouecc paboTbl ¢
U3LEeNNAMU — OT MPOEKTUPOBAHUA A0
M3roTOB/IEHUS.

LononHutensHoe obopyaosaHue

2.5.

LLnem BUpTyanbHOM peasbHOCTH

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

HaNMYMe KOHTPOINEePOB — 2 LWT.;
HanMuMe BHELWHUX AAaTYNKOB — 2 WT.;
pa3bém AN NOAKAYEHUA HAYLIHUKOB:
Hanuuue;

BCTPOEHHaA Kamepa: Haauuume.

KOMNNEKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomnnekT n3 aAByx WTAaTUBOB.
CoBMEeCTMMOCTb CO WAEMOM BUPTYasIbHOM
peanbHocTH, n.2.3.1.

KOMMNANEKT

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso aaep npoueccopa - He meHee

4

TakTOBas YacToTa Npoueccopa - He MeHee

2500 Ml

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6

6 BMAcONamaATb

O6bem onepaTUBHOM NAMATU - HE MeHee 8
ro.

wT.

2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYasIbHOM PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEHUA NoNb3oBaTeNen

TpeboBaHUsA K cucTeme BUPTYasIbHOM
peanbHOCTU:

noaaepKa MobUIbHbIX LWIEeMoB
BMPTYa/IbHOM PeanbHOCTU NOL,
ynpasnaeHnem OC Android;

NnoAAepKKa ynpaBaaioLwmx
KOHTPO/INEPOBC BO3MOMXKHOCTbIO 6-
KOOPAMHATHOIO OTCNEKMBAHUA
NoOJ/IOXKEHUSA B NPOCTPAHCTBE;
TEXHOJIOTMA MNOJIHOM KOMMEHCAUMM nara
(anti-latency): nsobpaxkeHue AONKHO
BbIBOAMUTBLCA A1 TOYEK, B KOTOPbIX
OKaXKyTCA /1EeBbIN W NpaBbIi rnasa
NoNb30BaTeNs Yepes Bpems, KOTopoe
[O0/IKHO NPOMTU C MOMEHTA Havana
onpeaeneHna MecTono/I0KeHUsA rnas
no/ib30BaTeNA 40 MOMEHTA OKOHYAHUSA
BblBOAA N306paxKeHus.;

naowWaab OTC/NEXKMBAHUA NONb30BATENEN
— He meHee 16 KB. m;

KO/IMYECTBO NoJib30BaTeNEN — He MeHee 3
yen.

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

TEXHOIOTMA: ONTUKO-UHEPLMNANbHbIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatoLme B MHOpPAKpPacHOM
AnanasoHe;

yron o63opa onTUYECKon CUCTEMbI — He
meHee 230 rpagycos;

BPEMS OTK/IMKa CUCTEMbI TPEKMHIa — He
6onee 2 mc;

pasmeLlleHMe CEHCOPOB: Ha 06bekTe
OTC/IEXMUBAHUA;

CEHCOPbI, UCMOIb3yeMble ANA
OTCNIEXMBAHMUA LWNEMOB BUPTYaIbHOM
PeanbHOCTU U ANA OTCEKMBAHUSA
OBUXEHWUM PYK NoNb3oBaTeNeN, AOMKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMY;

pasmeLlleHme aKTUBHbIX MapKepoB:
Hamno/sibHoe;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
LON¥KHbI MOHTMPOBATLCA Ha no, 6e3
HeobX0ANMMOCTM NOTO/I0YHOr0/HAaCTEHHOrO
MOHTaXa;

Ha/IN4Me CEHCOPOB B COCTaBE eANHOrO
YCTPOMCTBA TPEKMHIA: aKCeNepoOMETp,
rMPOCKON, ONTUYECKUIA CEHCOP;

YacToTa OTCNEXKUBAHMA NONOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbI6GOPOK/C;

- ONTUYECKUI CEHCOP: HE MeHee 60
BbI6OPOK/C;

NOrpeLHOCTb OTCAEKNBAHMA NONOXKEHUA
noab30BaTeNs B NPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MWHMMaNbHOE KOJIMYECTBO
nosnb3oBaTtesnien, NoaaepKmMBaemoe
CUCTEMOW TPEKMHra, He MeHee 3 Yen.

TpeboBaHUA K NOKA3aTENAM XPaAHEHMA,
TPAHCMOPTUPOBKM U HACTPOMKM:

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

HeobxoaAMMOCTb KanMbpPOBKM B Npouecce
3KCN/yaTauum — OTCYTCTBYET;

TemnepaTypa XpaHeHuA: -30°C .. +50°C.

TpeboBaHuA K cnocobam ynpasneHua
WHTEPAKTUBHBIMU MOAENAMM:

noaaep:ka 6-koopAnHaTHOro
OTC/NIEKMBAHWA NONOXKEHUA YNPABAAIOLLMNX
YCTPOICTB B NPOCTPAHCTBeE.

TpeboBaHMA K NporpammHoOMy
obecneyeHuto:

noAaaepyKa CUCTEMOM TPEKUHra
onepaunoHHbIx cuctem: Windows,
Android;

npeaocTaBieHne HeorpaHNYeHHoM no
BPEMEHM UCMO/Ib30BAHNSA NPOCTOM
(HenckNoUYUTENBHOM) NNLEH3MM Ha
KOMMEpPYECKoe MCMNonb30BaHMe
NporpaMmHOro obecneyeHns cucTembl
TPeKWHra Ha oguH wnem ¢ OC Android
(6eccpovHan nmueH3suna) — 3 wr.

Obwme TpeboBaHuA:

Hasnunme MobUNbHbIX LWAEMOB
BMPTYyanbHOM peanbHocTi OculusGo nnau
aHanor — 3 wT.;

HanM4mMe KOMMAeKTa NPOBOLOB U
3apAAHbIX YCTpOMCTB ans becnepeboiHom
paboTbl.
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2.9.

NOansa 06paboTkM N306parkeHNn n
onpeaeneHuns Gopmol, pasmepos,
MONOXKEHWUA U UHBIX XapaKTEPUCTUK
06bEKTOB Ha NJIOCKOCTM UK B

NpoCTpaHCTBe.
doTtorpammeTpuyeckoe MO LT,

2.10.

KomnaKTHbIN KBagpoKonTep ¢ TPEXOCeBbIM
cTabuansaTopom, kamepoi 4K,

MaKCMMaNbHOM AaNbHOCTLIO Nepesayn He
Keagpokontep MavicAir meHee 6 Km. LUT.

2.11.

KBagpokonTtep c Kamepoli, Bec He 6onee
100 r B cbope c nponensiepom 1 Kamepoi;
ONTUYECKUI JaTYMK onpeaeneHns
No3NUUN — HaANYKE;

BO3MOHOCTb YA3a/IEHHOTO

KesagpokonTtep DJI Tello nporpaMmmmnpoBaHnAa — Han4yue. LT,

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso apdpeKkTUBHbIX NMKCcenen — He T,
meHee 20 MAH.

3.2

Buaeokamepa MnaHwert (ana obecneyeHmn wr.
COBMECTMMOCTU ¢ N 2.3.6) c NpUMEpPHbIMMU
XapaKTepUCTUKAMU:
AVaroHasib/paspelieHve: He meHee
2048x1536 nuKkcene;

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

pa3pelueHne poToKkamepbl: He meHee 8
Mn;

Bec: He bonee 510T;

BbiCOTa: He 6osiee 250 mm.

33

KapTa namatu gna O6bEéM namaTn — He meHee 64 6, Knacc wr.
doToannapata/BuaeoKkamepsi He HuKe 10.

34

Lratms MakcumanbHas HarpysKa: He 6onee 5 Kr; .
MaKCMMaNbHaA BbICOTA CbEMKU: HE MeHee
148 cm

4.2.5. VnadopMaiMoOHHO-METOAMYECKUE YCIOBUS peaM3alldd OCHOBHOM 00pa30BaTEIHHOU

nporpamMmmbl OCHOBHOT'O 06LI_ICFO 06pa3OBaHI/IH (CHI/ICOK BHCIITHUX MCTOI[.MaTCpI/IaJ'IOB) (CCLIJ'IKI/I

Ha JOII. MaTCpUaJIbl — IIPOIUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AnmazoB, W.B. COOpHHMK  KOHTPOJBHBIX  BOIPOCOB IO  JUCHUIIHHAM
«Aspodotorpadus», «AdIpochbEMKa», «A’POKOCMHUECKHE METOIbl chéMOK» / M.B.
Anmazos, A.E. AnteiHoB, M.H. CeBacthgnoBa, A.®. Crenenko — M.: wu3m.
MUUTI'AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OOGmue Bompockl IPOSKTUPOBAHUS U COCTABJICHUS KapT IS CTYJICHTOB
cneunanbHoctu «Kaprorpadgust u reounpopmatuka» / E.JO. baesa — M.: u3n.
MUUTI'AuK, 2014. — 48 c.

Maxkapenko, A.A. YueOHoe mocoOue Mo KypcOBOMY MPOEKTUPOBAHHIO IO KypCy
«Obmereorpadpuueckue kapte» / A.A. Makapenko, B.C. MouceeBa, A.JL
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNUT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meroauueckoe mocodue mo UCIoiab30BaHUIO TONOrpaduuecKkux KapT
JUTSl OLICHKHU dKOJIorudecKkoro coctossaust teppuropur / T.B. Bepemaka, Kauaes I'.A.
— M.: u3a. MUUI'AuK, 2013. — 65 c.

Penpko, A.B. ®ororpaduueckue mporecchl peructpanuu wuHbopmanuu / A.B.
Penbko, Koncrantunosa E.B. — CII0.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoil 00pabOTKM H300paKEHUN.
JlucTaHIIMOHHOE 30HAMpPOBaHUE M reorpaduueckue HH(POPMALMOHHBIE CUCTEMBI.
Yuebnoe mocobue / A.I'. Kocunos, UK. JIypse ox pen. A.M.bepnsara — M.: uzn.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  cHUCTEMBl  BO3AYIIHOHM  pa3BeAKd,  JAemubpUpoBaHUE
PaIMOIOKAIIMOHHBIX U300pakenuii / mox pen. IlkomsHoro JILA. — w3a. BBUA um.
npod. H.E. Xykosckoro, 2008. — 530 c.

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

WpanoB, H.M. bamnuctuka v HaBuUramuss KOCMHUYECKHX allapaTtoB: Y4eOHUK st
BY30B — 2-¢€ u3J., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Merogndeckoe 1moco0ue MO Kypcy «IKOJIOTHUECKOe
KapTorpagupoBanue» (1aboparopusie padotsl) / T.B. Bepemakosa, 1.E. Kypbarosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue yka3aHusi MO BBITIOJHEHUIO JTAOOPATOPHBIX paboOT Mo
muciumiuHe «lludposas kaprorpadus». [nst cTyneHToB 3 Kypca IO HallpaBJICHUIO
noarotoBku «Kaprorpadus u reounpopmaruka» / A.I'. Usanos, C.A. Kpsuios, I'.U.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac xkaprorpaduyeckux TMPOEKIM HAa KpPYMHBbIE PETHOHBI
Poccuiickoit @enepanun: yueOHo-HarnsgHoe uznanue / A.I'. Banos, .M. 3arpe6un
— M.: u3g. MUUT'ABK, 2012. — 19 ¢c.

[Terenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K ClI0XKHOMY.
Camoyunrens / A. Tlerenmun — w3, JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}O. IlpumeHeHue reorMHPOPMAIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM IMIKOJIBHOM oOpa3oBaHuM. B cOopHuke: DKkomorusi. DKOHOMHUKA.
Wndopmaruka / A.JO. beictpos, /I.C. JIyonun, C.C. I'pyzneB, M.B. Annapees, /1.0.
Hpeira, @.B. llkypos, }O0.B. KonocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'NC-Accormanuu — http://gisa.ru/.

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

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

20. Beictpos, A.YO. I'eokBaHTyM TyJIKUT. MeToIn4eCKU

nHCTpyMeHTapuii HacTtaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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