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I. HHogcHuTEALHASA 3AIIUCKA

AKTYaJlbHOCTB: CETOAHS T€OMH()OPMALMOHHBIE TEXHOJOTMU CTaJH HEOTHEMJIEMOH YacThiO
Halled >KU3HHU, 000N COBPEMEHHBIN YEIOBEK I10JIb3YETCS HABUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOIECTBEHHOTO TPAHCHIOPTA M MHOTHMH JIPYTUMHU
CEpPBUCAMH, CBSI3aHHBIMU C KAPTaMU. DTU TEXHOJIOTMHU UCIOJIb3YIOTCS B COBEPIICHHO Pa3IMYHBIX
cdepax, HaUMHAs OT pearupoOBaHUs MPHU YPE3BBIYANHBIX CUTYALUAX U 3aKAaHYMBAsi MAPKETUHTOM.
Kypc «I'eonnpopMaiioHHbple TEXHOJIOTHHM» IO3BOJIIET CGHOPMHUPOBATH Yy OOYYaIOUIMXCS
YCTOHYMBYIO CBSI3b MEXYy MH(DOPMALIMOHHBIM U TEXHOJOTUYECKUM HAIMPABICHUSIMHU Ha OCHOBE
peallbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAaKUX KaK a’dpodoToCchEMKA, KOCMHUYEcKas ChEMKA,
BEKTOPHbIE KapThl U JIp. DTO MO3BOJIUT OOYYAIOIIMMCS MOJYyYUTh 3HAHUS 110 HCIIOJIb30BAHUIO
reOMH(pOPMALMOHHBIX HHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JaHHBIX Ui TOHUMAaHHS U
U3YYEHUS OCHOB YCTPOMCTBA OKPYKAIOLIEr0 MHpa U NPUPOJHBIX siBIeHUU. OOyuarouiuecs
CMOTYT peaI30BbIBaTh KOMaHIHBIE MPOEKTHI B Cdepe HCCIeIOBAHUS OKPYXKAIOIIET0 MHpA,
HayaTh UCII0JIb30BaTh B MIOBCEHEBHOM )KM3HN HABUTALIMOHHBIE CEPBUCHI, KOCMUYECKHNE CHUMKHU,
QJICKTPOHHBIE KAPTHI, COOMPATh JaHHBIE 00 OOBEKTaxX HAa MECTHOCTH, cO31aBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTJIeIbHbIE 3[aHMsl, TAK U LeJIbIE TOPO/ia) 1 MHOTO€ APYTOE.

KJIaCCI/I(l)I/IKaIII/[H NnmporpaMMmabl: TCXHUYCCKAA.

HanpasieHHocTh  0o0pa3oBaTe/ibHOI  NporpamMmbl:  oOpa3oBaTeibHas  MporpaMma
«['eonH(pOpPMALIMOHHBIC TEXHOJIOTUW» SIBJIIETCS 00Ie00pa30BaTeIbHON MPOrpaMMoOii 110

HpCIlMCTHOﬁ ob0mactu «TeXHOJIOTHS.
Qynxunonanbnoe npeaHasHavyeHHue MporpaMmabl: IIPOCKTHasd.

®dopMa OpraHM3anMu: TPYIIOBaAs.



AKTYaJIbHOCTD M OTJINYHMTEIbHbIe 0COOEHHOCTH MPOTrPaMMBbI

HoBuzHa mnporpaMMbl 3akiioyaeTcss B CO3JaHUM YHUKAIBbHOM 00pa3oBaTENbHON CpEMbl,
dbopMupyrolei MPOEKTHOE MBIIIICHHE 00YJarOIIMUXCs 32 CUET TPAHCISIUHU MPOSKTHOTO criocoba

JeSITEIbHOCTH B PAMKAX PEIICHHUS] KOHKPETHBIX MPOOIEMHBIX CUTYaIUH.

AKTYaJlbHOCTh IPOrpaMMbl 00YCIIOBJIEHA T€M, YTO padoTa HaJ 3aJauaMy B paMKax MPOEKTHOU
JEeSATENIbHOCTH (POPMHUPYET HOBBIM THUIT OTHOIIEHHUS B PAMKaX CHUCTEMBI «IIPUPOJIa — OOIIECTBO
— YEJIOBEK — TEXHOJIOTUMY, ONPEACISIIONUN 00s3aTEIbHOCTh JKOJOTUYECKONH HOPMHUPOBKH
IpU OpPraHM3alMH JIIOO0H JEATENTLHOCTH, YTO SBJSETCS NEPBBIM IIaroM K (HOpMHPOBAHUIO

«IIOKOJICHHUS Pa3sBUTUA, ABJIAIOMICTOCA TPEHAOM pa3sBUTUA COBPEMECHHOI'O O6H_[CCTB3.

[Iporpamma mnpeanosnaraet (GOpMUPOBAHHE y OOYYAIOIIMUXCS MPEACTABICHUN O TEHACHIUSAX B
pa3BUTHH TeXHUYECKOH cdeppl. HOBBIM TEXHO-TIPOMBINUICHHBINA YKIIJ HE MOXKET OBITH MOJIOKEH
B (hopmaT oO1iecTBa pa3BUTHUA TOJIBKO HA OCHOBAHUU HOBHU3HBI (PU3NUYECKUX MPUHIIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUH M KJIACTEPHBIX CXEM B3aUMOACHUCTBMS HA MOCTUHAYCTPUAIBHOM 3Tarle
pa3BUTHS coLlMyMa, a WJesl pa3BUTHs OOIIECTBA HEMPEIOXKHO BKIIOYAET B ce0s TEHIEHLUIO K
O0OpETEeHNIO COHANPABICHHOCTH AHTPOIOTEHHBIX (DAaKTOPOB, 3aKOHOB pPa3BUTHSI OHOC(EpHl U

KYJIbTYPHOI'O Pa3BUTHA.

[Tegarornyeckas 11€1€CO00pPa3HOCTh 3TOM MPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO OHA SIBISIETCS
LIEJIOCTHOW M HENPEPHIBHOW B TEUEHHUE BCEro Ipolecca 00y4eHUs U MO3BOJISIET 00ydaromemMycs
IIar 3a IaroM pacKkpbiBaThb B ce0e TBOPYECKME BO3MOXKHOCTH M CaMOpPEaIM30BHIBATHCA B
COBPEMEHHOM MHpe. B mpoliecce M3yueHMs OKpYXKarolllero Mupa oOydarouruecs MOoIydaT

JIOTIOTHUTEIbHOE 00pa3oBaHue B 00J1aCTH MHPOPMATUKH, reorpauu, MaTeMaTUKU U (PU3UKU.

OTnMYuTENBbHON 0COOCHHOCTHIO TAaHHOU MPOTPaMMBI OT YXKE CYIIECTBYIOIINX 00pa3oBaTeNbHbIX
mporpamMm  ABJISIETCSL €€ HalpaBJIE€HHOCTh HA pa3BUTHE OOYYArONIUXCS B MPOEKTHOM
JesATeTbHOCTH coBpeMeHHbIMH MeToaukamMu TPU3 u SCRUM ¢ momomipio COBpPEMEHHBIX

TEXHOJIOTHI 1 000pyIOBaHHS.

Bo3spact o0yuyaromuxcsi: o0yyaromuecs 7 KI1accos.
Cpoxku peanu3zanuu nporpamMmmai: 68 4acos.
Hamosnsiemocts rpynmn: 15 genosexk.

PesxuM 3anHaTH: 10 2 aKaIeMUYECKUX Yaca B HENEIIO.



DopMbl 3aHATHIA:

- paboTa HaJ perIeHuEM KEHCOoB;

- 1a0OPaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKIIHH;

- MacTep-KJIacChl;

- 3aHATUSI-COPEBHOBAHUS;

- OKCKYPCHH,

- IPOEKTHBIE CECCUU.

MeTOJIbI, HCII0JIB3YEMbI€C HA 3AaHATUAX:

IpakTH4eckue (yrpaXHEHUs], 3a]1a4n);
clI0BecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHUE CIIPABOYHON JIUTEPATYpPhl);
HarJsiiHble (JIEMOHCTpAIHs MyJIbTUMEIUIHBIX Ipe3eHTauui, pororpadun);

npobyieMHble (METOAbl MPOOJIEMHOIO H3JIOXKEHHS) — OOyJarommmMces AaéTcs 4acTh

T'OTOBOI'O 3HAHMU,

OBPUCTUYCCKUC (‘IaCTI/I‘IHO'HOI/ICKOBLIe) — O6y‘IaIOH_II/IMC$I IpeaoCTaBIIACTCA OoubIIas

BO3MOXXHOCTb BLI60pa BApHUAHTOB;

UCCIIEI0BATEIbCKUE — OOYUaIOIIMECcs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMS,
WJUTIOCTPaTUBHO-00bSICHUTENLHBIE;
penpoayKTHUBHBIE;

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

a0OcTparupoBaHue, Kiaccu(ukanus, cUcCTeMaTH3alus, T. €. METOAbl KaK MBICIUTEIIbHBIC

oreparuu,;

HWHAYKTUBHEBIC, ICAYKTHBHBIC.

1.1.1. Henn wm 3amaun peanu3alid OCHOBHOM 00pa3oBaTENbHOM IMPOTrPaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHUs



Leab: BoBieueHHe OOyYalOMIMXCSd B MPOEKTHYIO JEATEIbHOCTh, pa3paboTKka Hay4HO-

HCCICAOBATCIILCKUX U MHXXCHCPHBIX ITPOCKTOB.

3apaum:

obyuarowue:.

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

. o0y4eHHe MPOBEICHUIO MCCIICIOBAHUH, MPE3CHTAUN U MEXKIIPEIMETHON MO3UITUMOHHON
KOMMYHHKAIIHH;

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

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

MMPUMCHATL TCOPECTUUYCCKUC 3HAHUA Ha IMPAKTUKEC B COOTBCTCTBUU C COBPCMCHHBLIM YPOBHEM

Pa3BUTHA TEXHOJIOTHUH.

passusarowjue:

. (bopmMHpoBaHUE UHTEpECa K OCHOBaM M300peTaTeIbCKON AeITENbHOCTH;

® Pa3sBUTHUC TBOPUCCKHUX CHOCOOHOCTEN U KpCaTHBHOI'O MBIIIJICHU A,

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

. dopMHpoBaHHE TIOHUMAaHUS TNPAMOM U OOpaTHOM CBS3UM MpPOEKTa M Cpelbl ero

pcajmsanumn, 3aJI0JKEHUE OCHOB COLIMAJIbHOM 1 9KOJIOTHYECKOU OTBCTCTBCHHOCTH,
M Pa3BUTHEC I'COITPOCTPAHCTBEHHOT'O MBIIIJICHUS

. pa3BUTHE COPT-KOMIETEHUINH, HEOOXOAUMBIX JJIsl yCIEUTHOW paboThl BHE 3aBUCUMOCTH

OT BBIOpaHHOM Mpodeccuu.

gocnumameinbHble:.
. dbopMHUpOBaHKE MPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBIIIICHUS;
. dbopMHpOBaHHE MHUPOBO33PEHUSI 10 KOMIUIEKCHOM OIIGHKE OKPYXKAIOIIeTO MHpa,

HaHpaBJ'IeHHOI\/'I Ha €10 IMO3UTHBHOC N3MCHCHUC,



® BOCIIUTaHHUE COOCTBECHHOM MMO3UIUKU II0 OTHOIICHHUIO K OCATCIBHOCTH MW YMCHHUC

COMOCTAaBIIATH €€ C APYIruMHU NO3ULUAMU B KOHCTPYKTUBHOM JJUAJIOTC;

® BOCIIMTAaHHEC KYJIbTYPbI pa6OTBI B KOMaHJZC.

1.1.2. [IpuHnunel ¥ moaxoasl K (GOPMHPOBAHHUIO OOpPa30BaTEIBLHON IPOrPaMMBI

OCHOBHOTO 00111eT0 00pa3oBaHus
[Iporpamma peanu3yeTcs:

- B HENIPEPbIBHO-00pa30BaTEIbHON JEATENIbHOCTH, COBMECTHOM AESITEIbHOCTH, OCYIIECTBIISEMOM
B XOJi¢ PEXKHMMHBIX MOMEHTOB, TJ€ OOYYaroLIUiics OCBauBaeT, 3aKperuisieT M anpooupyer

MOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITEJIbHOM JIeATENbHOCTH OOyYaromuxcs, IJie OOy4arouuiicss MOXeT BbIOpaTh
JeSITEeIbHOCTh 110 HHTEpecaM, B3aUMOJEMCTBOBATh CO CBEPCTHUKAMM Ha PpaBHOIIPABHBIX

HO3MLHUAX, pelaTh NPoOIeMHbIE CUTYAIUU U JIp.;

- BO B3aUMOJCHCTBUHU C CEMbSIMU JIETEN.

IIporpamma MOKET KOPPEKTUPOBATHCS B CBSI3M C U3MEHEHHUSMU:
- HOPMaTHUBHO-TIPaBOBOM 0a3bl JOIMIKOIBHOTO 0Opa30BaHMUS;

- BUI0BOW CTPYKTYpPHI IPYIIIL,

- 00pa30BaTEILHOTO 3a1poca POIUTENEH.

[Tonxobl K POPMUPOBAHUIO TPOTPAMMBI:

- JINYHOCTHO-OpHEHTUpPOBaHHbIM. OpraHuzanus 00pa3oBaTEeIbHOrO Ipolecca ¢ Y4ETOM
[JIaBHOTO KpUTepHs 3(h(PeKTUBHOCTH 00yYaroerocsi — ero JUYHOCTH. MeXaHU3M — CO3JaHue
YCIOBHH Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3Y4YEHMsI CIIOCOOHOCTEH OO0ydYaromerocs, ero

UHTEPECOB, CKIIOHHOCTEN.

- JesrenbHocTHBIA. OpraHuzanusi AesTENbHOCTH B 00IEM KOHTEKCTE 0OOpa30BaTeIbHOTO

nmpomnecca.



- llennoctHseiii. OpraHuzanusi pa3BUTHS W BOCIUTAaHHWS HA OCHOBE OOIICYETIOBEYECKUX

HGHHOCTeﬁ, a TaKKC 3TUYCCKUX, HPABCTBCHHBIX U T. IO.

- KomMIireTeHTHOCTHBIHN. (DOpMI/IPOBaHI/IC T'OTOBHOCTHU 06yqa}om1/1xc>1 CaMOCTOATCIBHO

HeﬁCTBOBaTB B XOZI€ PCUICHM A aKTYAJIbHBIX 3a/1a4.

- CHCTEeMHBIH. MeTO,Z[OHOFI/I‘ICCKOC HarpaBJICHHUEC, B OCHOBC KOTOPOI'0 JIC)KUT PaACCMOTPCHUC
06yqa101ueroc>1 KakK LEJIOCTHOI'O MHOXXECTBA 3JICMCHTOB U3 OTHOIIICHUH H Pa3JIMIHBIX CBs3EH

MCKAY HUMMU.

- Huanornyeckuii. Opranusanus mnpouecca ¢ y4EToM NPUHIUIA TUaNora, Cy0ObeKT-CyObeKTHBIX

OTHOILIEHHUH.

- IIpoGnemusiii. dopMupoBaHUE MPOrPAMMBI C TO3UIUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
MpeJCTaBlICHUs € CTPYKTYPhl KaK CHUCTEMbI MOIIPOrpaMM IO 00pa3oBaTeIbHBIM O0NACTAM U

JCTCKUM BuJaM ACATCIBHOCTH, CHOCO6CTBYIOIIII/IM LECJICBBIM OPUCHTUPAM PA3BUTHUA.

- KYHBTypOHOFquCKHﬁ. OpraHI/ISaHI/IH mponecca ¢ y‘IéTOM IIOTCHI KAIa Ky.]'IBTypOCOO6p8.3HOl"O

COACPIKaHUs JOUIKOJIBbHOT'O O6paSOBaHI/I${.

1.2. [Mnanupyemble pe3ynbTaThl OCBOCHHS OOYYarOIIMMHCS OCHOBHON 00pa3oBaTeilbHOU
MporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus (00sS3aTebHO MPOBEPUTH pa3OUEHHE IO

JTUYIHOCTHBIM, TIPEIMETHBIM H T. 1.)
1.2.1. OOuue nomoXeHust

[Tporpamma gaér oOy4aromuMcsi BO3MOXKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
IPOCTPAHCTBEHHBIX  (TeoMH(pOpMAIMOHHBIX)  TexHosoruil.  IlporpamMma  3HaKOMHUT
oOyJaronuxcsi ¢ reOMH(pOPMAIMOHHBIMUA CUCTEMAMH U C PAa3IMYHBIMU BUJIAMU T€0/IaHHBIX,
MO3BOJIIET IMOJY4YUTHh Oa30Bble KOMIETEHIMHM MO cOOpY JaHHBIX U OCBOUTH IEPBUYHBIC
HaBBIKU pabOoThI ¢ JaHHBIMU. [loTyuyeHHbIE KOMIIETEHIIMU U 3HAHMS TO3BOJIAT 00YJarOIUMCS

MMPUMCHUTH UX TIOYTH B JI000M HaIllpaBJICHUU COBPCMCHHOI'O PbIHKA. OcBouB nporpammy,



oOydJaroruecss CMOTYT BbIOpaTh HamOojee HMHTEPECHYIO IS HHUX TEXHOJOTHYECKYIO

HaINpaBJIEHHOCTh, KOTOPOH OHU OyIyT 00y4yaThCs B paMKax yriayOJIEHHOTO MOJYJIS.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JAHHBIMUY, «OpHueHTHpOBaHNE Ha MECTHOCTH», «OCHOBBI dororpaduny,
«CaMocTosTenbHBIH  cOOp JaHHBIX», «3D-mMozenupoBaHHEe MECTHOCTH U OOBEKTOB
mecTHOCTHY, «['eonnpopmannonnsie cuctemsl (I'MC)», «Busyanuzauus u npeacTaBieHue

PE3yIbTAaTOB.

B ocHoBe pa3paboTaHHOl mporpaMMbl JIEKUT METOIUYECKUH HWHCTPYMEHTApHA
dbenepanbHoro ThIOTOpa bhicTpoBa AHTOHa IOpbeBuua «CeTh JETCKUX TEXHOIAPKOB

“KBantopuym”. BBOIHBIN MOYJIb.

[lporpamMma opueHTHpOBaHA Ha JONOJHUTEIbHOE OOpa3oBaHHE OOydarOmuUXcs

IIKOJIbHOI'O BO3pacTa 7 Kacca.

MakcumanbHOE KOJIMYECTBO O0YyJarOIIMXCsl B Tpynne — 15 yenoBexk.

1.2.2. Crpykrypa miIaHUPYEMBIX PE3yJIbTaTOB

IInanupyeMble pe3yJbTaThl ONMPAIOTCS HA BEAYLIME LEJIEBbIE YCTAHOBKH, OTPAKAOIIKE
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaXXKJOM H3y4yae€MOM IpOrpaMMbl B pPa3BUTHE JMYHOCTH,

00y4aromuxcsi, UX ClOCOOHOCTEH.
B cTpykType miiaHupyembIX pe3yJbTaTOB BBIAEISAIOTCS CAEAYIOIINE TPYMIIbI:

1. JIuyHOCTHBIE pe3ynbTaThl OCBOGHHS OCHOBHOW  00pa3oBaTeNbHOM  MpOrpamMMmbl

MMpEaACTaBJICHBI B COOTBETCTBHUU C T‘pyHHOﬁ JIMYHOCTHBIX PE3YyJIbTAaTOB.

2. MeramnpeaMeTHble pe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTEeNbHONW MpPOTrpaMMBI

MPpEACTaBJICHBI B COOTBCTCTBHUU C IMOATPYIIIIAMU YHUBCPCAJIBbHBIX y‘Ie6HBIX JIeHCTBUI.

3. IlpemmeTHble pe3ymbTaTbl OCBOCHUS OCHOBHOM  0Opa3oBaTENbHONW  IPOTPAMMEI

MMPEACTaBJICHBI B COOTBCTCTBHUU C I'pyIIIIaMU PE3YyJIbTATOB yqe6Hor0 npeameTa.



1.2.3. JIn4HOCTHBIE pe3yIbTAThI
IIpoepammmusie mpebosanus K ypoGHI0 BOCHUMAHHOCIU (TUYHOCIHbBLE PE3YIbMambl):

— C(l)OpMHpOBaHHOCTB BHYTpeHHCfI IIO3NIIHUH o6yqa}01ueroc;1, OMOIMOHAJIBHO-TIOJIOXKUTCIIBHOC

OTHOIICHUC 06yqafomeroc>1 K HIKOJIC, OpUCHTAllKA HAa IIO3HAHUE HOBOI'O;
— OpUCHTAlUA Ha o6pa3eu IMOBEACHUS «XOPOUICI'0 YUCHUKAY,

— Cc(OpMUPOBAHHOCTh CaMOOLIEHKH, BKJIIOYasi OCO3HAHUE CBOUX BO3MOXKHOCTEH B YUYCHHH,
CHOCOOHOCTH aJICKBAaTHO CYAWTh O IMPHYMHAX CBOETO YCIeXa/Heycnexa B YYCHHHU; YMEHHE

BUJIETh CBOU JOCTOMHCTBA U HEJOCTATKH, YBaXKaTh ce0s1 M BEPUTH B yCIIeX;
— c(OPMUPOBAHHOCTh MOTHBAITUH K YICOHOH JIEATEITHHOCTH;

— 3HaHME MOpAJIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPAIbHO-3TUYECKUX CYKICHUH,
CIIOCOOHOCTh K PEIIEHHI0 MOPAIbHBIX IPOOJIEM HAa OCHOBE KOOPAMHALMHU PA3IMYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OLIEHKE CBOMX IOCTYNKOB U JEHCTBHUI APYrux JOJeH ¢ TOYKU 3pEHUs

COOIOICHHSI/HAPYILIEHUSI MOPATbHONW HOPMBI.
IIpoecpammusie mpeboanus K yposHIO pa3eumusL:

- C(l)OpMI/IpOBaHHOCTB MNPOCTPAHCTBCHHOI'O MBIIJIICHUA, YMCHUC BHUICTH 00BEM B INIOCKUX

peaMeTax;
— yMeHue o0palaThIBaTh U CUCTEMATU3UPOBAThH OOJIBIIIOE KOJIMYECTBO MHPOPMALIHH;

- Cq)OpMHpOBaHHOCTB KpC€aTHUBHOTO MBINIJICHUSA, IMOHUMAHWC IIPUHIOUIIOB CO3JaHUS HOBOTO

MIPOJIYKTA;
— c(pOpMHUPOBAHHOCTh YCUTUYMBOCTH, MHOT'033/JaYHOCTH;

- C(i)OpMHpOBaHHOCTB CaMOCTOATCIIBHOTO IMOJAXO0Aa K BBIIOJTHCHUIO Pa3IMYHBIX 3ajad, YMCHHUC

paboTaTh B KOMaH/ie, YMEHHE PAaBUIBHO JICIETUPOBATh 3a1a4H.
1.2.4. MeranpeameTHble pe3yabTaThl
['eorpadus

BBIITyCKHHUK Hay4uTCSA:
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. BBIOMpAaTh  WCTOYHHKKM  reorpaduueckoii  mHpopmanuu  (kaprorpadudeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHUIECO- U (POTOM300paKEHUS, KOMIBIOTEPHbIC 0a3bl JaHHBIX),

AZICKBATHBIC PCIIACMbBIM 3aJa4aM,

. OpPUEHTHPOBAThCSI B MCTOYHMKAX Teorpaduueckor mHpopmanuu (Kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BUICO- U (POTOM300paKEHUS, KOMIIBIOTEPHBIE 0a3bl IAaHHBIX):
HAXOJWUTh U M3BJIEKAaTh HEOOXOAUMYIO HH()OPMALIMIO; OIPENIENATh U CPABHUBATh KaUeCTBEHHBIC
¥ KOJMYECTBEHHBIC ITOKA3aTeNIM, XapaKTepH3ylolue reorpaduieckue OOBEKTHI, MPOLECCH H
SIBJICHUS, UX TOJIO)KEHHE B MPOCTPAHCTBE IO reorpaduyeckuM KapTaM pa3HOro COJACpXKaHUSA U
JPYTUM  HCTOYHUKAM;  BBIABIATH  HEJOCTAIOIIYI0,  B3aMMOJONOJHSAIONIYI0  W/WIH
POTUBOPEUYHBYIO reorpaduieckyro HH(GOpManuio, MPEACTaBICHHYIO B OHOM WJIM HECKOJIBKHX

HCTOYHHKAX,

. OpeACTaBIsATh B pasnuuHbiXx (Gopmax (B BHAe KapTel, TaOmumbl, rpaduka,
reorpauueckoro omucaHusi) reorpaduyecKkyro MHQOpPMAIHMIO, HEOOXOIUMYIO Ui PElIeHUs

y‘le6HHX H IIPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4.
BBIHyCKHHK MMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:
® MOJCIUPOBATDb FCOFpaQ)I/I‘ICCKI/Ie 00BEKTHI U SAIBJICHUA,

® MNPpUBOJAUTL HPUMEPBI MPAKTHUYCCKOIO HCIIOJIb30BaAHUA l"eOI‘pa(I)I/I‘leCKI/IX 3HAaHUU B

Pa3InYHbIX o0acTsax ACATCIIBHOCTH.

MaremaTuka

CratucTrka u Teopus BEpOSTHOCTEH

BbIyCKHUK Hay4dUTCS:

. MIPEICTABIISITH TAHHBIC B BHJI€ TaOJIHI], TUarpamMm;

. YUTaTh WH(HOPMAIIUIO, IPECTABICHHYIO B BUE TAOJIUIIbI, THATPAMMBI.

B noBcenHeBHOM KU3HU U TPU U3YUYEHUH IPYTUX MPEIMETOB BBHIITYCKHUK CMOYXKET:

. U3BIIEKATh, UHTEPIIPETUPOBATh U MPEOOPa30BBIBATH WH(MOPMAIINIO, MPEACTABICHHYIO B
Ta0NHIaX U Ha JUarpaMMax, OTPaXKarollyl CBOMCTBA U XapaKTEPUCTUKU PEATHHBIX MTPOIIECCOB U

SIBJICHUU.
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Harnsignast reometpust
['eomerpuueckue Gurypol
BrinmyckHuK Haydures:

. ornepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMH: (QUIypa, TOUYKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yroJjl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaapaT,
OKPY)KHOCTh M KpYT, NPSMOYTOJBHBINA Mapajuienenuresn, Kyo, map. M3o0paxaTs uzydaemble

(GUTypBI OT PYKH M C IOMOIIBIO JIMHEHKH U IUPKYIISL.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX NIPEAMETOB BBIITYCKHUK CMOXKET:

. pelaTh MpakTUYECKHE 33aJjauu C IPUMEHEHUEM IPOCTEHIINX CBOMCTB (uryp.
W3mepeHus v BbIYMCIECHUS
BhInycKHUMK Hay4YuTCSA:

° BBIIIOJIHATL U3MCPCHUC IJINH, paCCTOﬂHHﬁ, BCJIMYHUH YTJIOB C IMOMOLIIBIO MHCTPYMCHTOB

JUIA I/ISMepeHI/Iﬁ JAJIVMH U YTJIOB.

duznka
BrinyckHHMK HayyuTCS:

. coOuoiaTh MpaBuja OE30MacHOCTH U OXpaHbl Tpylda IMpu paboTe C ydyeOHBIM U

1a00paTOPHBIM 000PYIOBaHHEM;

M MNOHUMATh IMPUHIUIIBL JIEeNCTBUSA MallliH, HpI/I60pOB N TCXHHUYCCKHNX YCTpOﬁCTB, ycioBus

1X 0E30ITaCHOr0 UCIIOIL30BaHUS B MOBCEHEBHOMU KHU3HH,

® HCIIOJI30BAaTh IIPHU BLIITOJHCHUU y‘le6HHX 3ala4 HAYYHO-TIOMYJIIPHYIO JIUTECPATYypy O

q)HSH‘IeCKI/IX SABJICHUSAX, CIIPABOYHBIC MATCpUaJIbl, pECYPChl UHTCPHCTA.

HNudopmaruka
BhITycKHUK HayqUTCS:

. pasznuyaTh BB HHPOpPMAIIUU IO CIoco0aM €€ BOCTIPUATHS YEJTOBEKOM U IO CIIocobam

eé MMpEACTABJICHUA HAa MAaTCPUAJIBHBIX HOCUTCIIAX
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. NPUBOIUTH TMPUMEPbl HH(POPMAIIMOHHBIX MPOLECCOB (IIPOLECCOB, CBS3aHHBIX C

XpaHeHHEM, IPeoOpa3oBaHUEM U Mepeadeii TaHHBIX) B )KUBOM MPUPOJIE U TEXHUKE;

® KJ'IaCCI/I(bI/II_II/I];)OBaTB Cpe€acTBa UKT B cooTBEeTCTBHH C KpYIroOM BBIITOJIHACMBIX 3a/1a4.

MartemMaTrHdecKkrue OCHOBEI I/IH(bopMaTI/IKI/I
BBIHYCKHI/IK IMOJYYHUT BO3MOKHOCTD:

® MMO3HAKOMHUTBCA C IMPUMCPAMH MATCMATUYCCKHUX MOI[CJICﬁ n  HUCIIOJIB30BaAHHCM
KOMITILIOTCPOB IMPU UX aHAJINU3C, IMIOHATH CXOACTBA U pa3JINYnid MCIKAY MaTeMaTHU4EeCKOM MOACIBIO
00BEKTa M €ro HaTypHOﬁ MOZCIIBIO, MECKIY MaTeMaTH4eCKOi MOACJIBIO 00BEKTa/SIBIIEHUS U

CJIOBCCHBIM OIIMCAaHUECM.

Hcrnonb30BaHue NPOrpaMMHBIX CHCTEM U CEPBHUCOB
BhInycKHUMK Hay4YuTCA:
. KJIaccu(puIUpoBaTth (Haiiibl 0 TUIY ¥ HHBIM TapaMeTpam;

® BBIIIOJIHATE OCHOBHBIC OIICpaliiu C cbafmaMH (COSI[aBaTL, COXpaHATb, PCAAKTUPOBATD,

yJaniTh, apXUBUPOBATH, «PACIAKOBHIBATh) ApXUBHBIE (hallIb).

BBIHYCKHI/IK OBJIaJICCT (KaK pe3yiabTaT NpUMCHCHUS ITPOTPAMMHELBIX CUCTEM U UHTCPHET-CCPBUCOB

B JIaHHOM Kypce U BO BCEM 00pa30BaTEeIbHOM IPOIIECCe):

® HaBBIKaMU pa6OTI>I C KOMIILIOTEPOM; 3HAHUAMU, YMCHUSAMH U HABBIKAMH, TOCTATOYHBIMU
JUIA pa6OTBI C pa3JIMYHBIMHU BUJAMU HNPOTPAMMHBIX CUCTEM U HMHTCPHCT-CECPBUCOB ((1)3.1\/'IJ'IOBBIC
MCHCIKCPBI, TCKCTOBBIC PCHAAKTOPLI, 3JICKTPOHHLIC Ta6J'II/II_U>I, 6pay3epbl, IOMCKOBBIC CHUCTCMBI,
CJIOBapu, 3JICKTPOHHBIC BHHHKJIOHCJII/II/I); YMCHHEM OIIUCBhIBATH pa60Ty OTUX CUCTEM U CCPBHCOB

C UCIMOJIb30BaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUY;

. pasNnYHbBIME (hopMaMH TPEICTABICHUS JAaHHBIX (TaOJMIBI, TUArpaMMbl, TpaQUKU U T.
1.);
i IIO3HAKOMUTCA C HpOI‘paMMHBIMI/I Cpe,Z[CTBaMI/I JJIsL pa6OTBI C ay,Z[I/IOBI/I'}»yaJ'ILHLIMI/I

JaHHBIMHU U COOTBCTCTBYIOLIUM MOHATUHHBIM afnrapaTom.

BbINMyCKHUK TOTYYUT BO3MOXKHOCTD (B IaHHOM Kypce U MHON y4eOHOM! JeSTeIbHOCTH):
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® IMPAKTUKOBATHCA B HCIOJB30BAHHMKW OCHOBHBIX BHAOB IMPHKIAAHOTO IIPOIrpaMMHOI'O

oOecrieyeHus (pPeAaKTOPbI TEKCTOB, HJIEKTPOHHBIE TaOJIUIIbI, Opay3epbl U Ap.);

® IIO3HAKOMHUTBHCA C MIpUMEPAMH HCIIOJIB30BaHUA MATEMATHUYCCKOrO MOACIHUPOBAHUA B

COBPEMEHHOM MHUPE;

® MMO3HAKOMMTBECSA C ITOCTAHOBKOM BOIIpOCa O TOM, HACKOJIBKO AOCTOBCpHA IIOJY4UYCHHAasd
I/IH(l)OpMaHI/Iﬂ, IIOAKPCIUICHA JIM OHa aO0Ka3aTCJIbCTBAMH IIOJJIMHHOCTH (anMep: HaJIM4Hue
SHCKTpOHHOﬁ HOI[HI/ICI/I); MMO3HAKOMHUTHCA € BO3MOKHBIMU IMOAXOAAMHU K OLICHKE JOCTOBCPHOCTH

uHpopManuu (IpUMep: CPaBHEHUE TAHHBIX U3 PA3HBIX HICTOUHUKOB);
: IIO3HAKOMUTBCS ¢ TpuMepamu ucnoib3zosanus KT B coBpemeHHOM Mupe;

® MOJIYYUTh MPEACTABJIICHUA O pO6OTI/ISI/IpOBaHHLIX YCTpOﬁCTBaX H UX HCIIOJIb30BAHHMH Ha

IMMPOU3BOJACTBC U B HAYYHBIX UCCIICAOBAHUIX.

Texnomorus

PesynbraTel, 3asBieHHBIE OOpa3zoBaTenbHOH mporpammoil  «TexHomorus» 1o  OioKam

COACPIKAaHUA

q)OpMI/IpOBaHI/Ie TEXHOJIOTHYCCKOM KYJIbTYPBl H IPOCKTHO-TCXHOJOITMYCCKOTO MBbIIJICHHUA

o0Oy4aromuxcs

BrinmyckHuK Haydures:

. CJIeZIOBaTh TEXHOJIOTMH, B TOM YHCIIE B MPOLECCE M3TOTOBJIEHHUS CYOBEKTHMBHO HOBOTO
IPOIYKTa,
. OLICHMBATh yCJIOBMSl INPUMEHUMOCTHM TEXHOJOTMHM, B TOM 4YHCIE C MO3UIUI

DKOJIOTUUECKOM 3alUIIEHHOCTH;

. IIPOrHO3UPOBATh MO WM3BECTHOW TEXHOJOTMHU BBIXOAbl (XapaKTEPUCTUKH NpPOAYKTa) B
3aBHCUMOCTH OT HM3MEHEHHs BXOJIOB/IIapaMeTpPOB/PECypCcOB, MPOBEPATh MPOTHO3BI OIBITHO-
DKCIICPUMEHTAIBHBIM IIYTEM, B TOM UHCIE CaMOCTOATEIBHO IUIAHUPYS TakKoro poja

AKCIIEPUMEHTHI;

® B 3aBUCUMOCTH OT CUTyallUH OUTUMH3UPOBATH 0a30BbIE TEXHOJIOTHUU (SanaTHOCTL —
KaquTBO), MMPpOBOAWUTL aHAJIN3 aAJIbTCPHATHUBHBIX PECYypCOB, COCIHUHATH B €IUHBIA ILIaH
HECKOJIBKO TEXHOJIOTMH 0e3 ux BUAOUBMCHCHHA [JIA TOJYUYCHUA CIIOKHOCOCTABHOI'O

MaTepuaIbHOrO UM UH(POPMALIMOHHOTO MPOIYKTa;
14



. MIPOBOAMTH OIICHKY U UCIIBITAHUE MOJIYYEHHOTO IPOAYKTA;

® MMpOBOAUTDH aHaJIu3 HOTpC6HOCT€fI B TEX HWJIM HHBIX MAaTCpUAJIBHBIX  HJIH

MH(OPMALIMOHHBIX MTPOYKTAX;

. OTHCHIBATh TEXHOJIOTUYECKOE PEIICHHWE C MOMOIIBI0 TEKCTa, PUCYHKOB, TpadUyecKoro
N300paKCHHUS;
. AHATM3UPOBATH BO3MOXHBIC TEXHOJOTUYECKUE PEIICHUS, ONPEILNIATh UX JOCTOUHCTBA H

HEOOCTAaTKU B KOHTCKCTC 3aI[aHHOfI CUTyalluu,

. POBOJUTh M AHAIM3MPOBATH Pa3pabOTKy /MM PEANH3ALHUI0 MPHKIAIHBIX MPOEKTOB,
IIPEIIIOJIAraroIIMX:
. OIpe/ieIeHue XapaKTepUCTUK M pa3padOTKy MaTepUalbHOIO IMPOAYKTa, BKIIOYAs €ro

MOJICTTMpOBAaHUE B WH(GOPMAIMOHHOW cpelne (KOHCTPYKTOpE), BCTpAaUBaHUE CO3/aHHOTO

MH(OPMaLMOHHOTO IPOAYKTa B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJICHHE WH()OPMAIMOHHOTO MPOAYKTa MO 33JaHHOMY AaJIrOPUTMY B 3aJaHHOM
000JI04KE;
. NPOBOJUTh W AHAJIM3UPOBATH DPa3pabOTKy W/WIM pPEATHU3alUI0 TEXHOJIOTHYECKUX

IMPOCKTOB, MPCAITOJararonux:

— ONTUMM3AIMIO  33JaHHOTO Ccrocoba  (TEXHOJOTHH) TONyuYeHUs TpeOyromerocs

MaTCpHUAJIbHOTO MTPOAYKTA (nocne €ro NpuMCHCHHS B COOCTBEHHOM HpaKTI/IKC),

— pa3paboTky (KOMOMHHMpOBAaHME, W3MEHEHHME MapaMeTpoB W TpeOOBaHUN K pecypcam)

TCXHOJIOTHUH ITOJIYYCHUA MAaTCPUAIBHOTO U I/IH(i)OpMaI_II/IOHHOFO npoaykra € 3aJlaHHbBIMH

CBOIMCTBaMH;
. MPOBOJIUTh WM AHAIM3UPOBATh  pa3pabOTKy W/ MIM  pealn3aluid  MPOEKTOB,
MpEeAIoIararomux:

— IUIaHUpOBaHue (pa3paboTKy) MaTepHalbHOTO MPOJAYKTa B COOTBETCTBUU C 3aJladye

cOOCTBEHHOM JIeATENIbHOCTH (BKIIIOUAsi MOJIEIMPOBaHUE U pa3pabOTKy JOKYMEHTAIUN),

— IUIaHupoBaHue (pa3paboTKy) MaTepuajIbHOrO MPOJIYKTa HAa OCHOBE CaMOCTOSITENIbHO

MPOBEAEHHBIX HCCIIET0BaHNN OTPEOUTENHCKUX HHTEPECOB.

BBIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTHCA:
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. BBISIBIIATH W (OPMYJIUPOBATh MpPOOJIEMY, TpPEOYIONIYI0 TEXHOJIOTHYECKOTO

peleHus;

. MOAU(UIIPOBATH HUMEIOIIHECS] HPOTYKTHI B COOTBETCTBUHU c
CUTyaluei/3aka30M/moTpeOHOCThIO/3a]auell  IeATeIbHOCTH HW B COOTBETCTBHM C  UX

XapaKTePUCTUKAMU pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOM TEXHOJIOTUU;

® TEXHOJIOTU3UPOBATH CBOI OIIBIT, MPEACTABIATE Ha OCHOBE PETPOCICKTHUBHOI'O
aHajinu3a " yHI/I(bI/IKaI_[I/II/I ACATCIIBHOCTH ONMCAHUC B BUAC MHCTPYKIHUH HIIN TEXHOJIOTHYCSCKOM

KapTBhl.

1.2.5. [IpeameTHbIE pE3yabTATHI
Tlpoepammmuble mpebosanusi K 3HAHUAM (Pe3YIbmambl MeopemuiecKkol N0020MmMo6Ku,):

® ImpaBujia Oe30macHoi pa6OTLI C JJICKTPOHHO-BBIYUCIIMUTCIIbHBIMU MalllMHAMHU H

cpeacrBamMu Jisd c60pa IIPOCTPAHCTBCHHBIX NAHHBIX;

. OCHOBHBIE BH/IbI IIPOCTPAHCTBEHHBIX JAHHBIX;
° COCTaBHBIC YaCTH COBPEMCHHBIX FGOI/IH(bOpMaIII/IOHHI)IX CCPBUCOB;
. npogeccuoHaIbHOe IIPOrPaMMHOE o0ecrieueHue Ui 00paboTKH

MMPOCTPAHCTBCHHBIX JaHHBIX;

. OCHOBBI ¥ IPHHIIUTIBI a3POCHEMKH;

. OCHOBBl W TPHUHIHUIEI PabOTHl TJIOOATBHBIX HAaBUTAIMOHHBIX CITyTHUKOBBIX
cuctem (T'HCC);

. Ope/CTaBIeHUEe W BHU3yaJlu3alusi  NPOCTPAHCTBEHHBIX  JAHHBIX  JJIs

HeNpo(ECCUOHATBHBIX TIOJIb30BATEIICH;

. npuHIUIG 3D-MonenupoBaHus;
. YCTPONCTBO COBPEMEHHBIX KapTOrpaUIeCKuX CEPBUCOB;
. OpeICTaBICHHEe W BHU3yajHM3alds  MPOCTPAHCTBEHHBIX  JTaHHBIX  JUIA

HeMpo(eCCUOHAITBHBIX TIOJIb30BATEIICH;
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. nermuGpupoBaHUEe KOCMUYECKUX U300PKCHUIT;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanus K YMeHUSAM U HABLIKAM (pe3yibmamsl NpaKmuyeckou

NnO02OMOBKU):

® CaMOCTOATCIIBHO pE€liaTh IMOCTAaBJICHHYIO 3aJda4dy, aHaJIU3Uupysa H noz[61/1pa;{

MaTc€pHralibl U CPEACTBA 1A eé PELICHUA,

. CO3/1aBaTh M PACCUUTHIBATh MOJETHBIA IUIAH A OSCIMIOTHOTO JIETATEIbHOTO
arnmapara;
. o0OpabaTpIBaTh  a’pOCBEMKY UM  TONYyYaTh TOYHBIE OPTO(OTOIUIAHBI |

ABTOMATHU3NPOBAHHBIC TpéXMepHI)IC MOACIN MECTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3alMIIaTh COOCTBEHHBIE IPOCKTHI;

. BBITIOJIHATH OLU(PPOBKY;

. BBINOJIHATH IPOCTPAHCTBEHHBIN aHAU3;

. CO03/1aBaTh KapThl;

. cO3/1aBaTh MpocTeiine reorpapuueckue KapThl Pa3INYHOTO COAEPIKAHUS;

. MOJIEIMPOBATh reorpapuueckre 0ObEKTHI U SIBJICHUS;

. IPUBOJIUTH MPUMEPHI MPAKTUUECKOIO MUCIOIb30BaHUS reorpapuueckux 3HaHUH B

Pa3INIHBIX o0macTax JACATCIIBHOCTH.

1.3. Cucrema OIEHKM JOCTHXKEHHUS IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOECHHS OCHOBHOMN

00pa3oBaTenbHOI MPOrpaMMBbl OCHOBHOTO 0011Iero 00pa3oBaHUs
Buasl koHTpOJIS:
- IPOMEXKYTOYHBINA KOHTPOJIb, IPOBOAUMBIN BO BPEMSI 3aHITHUN;
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- UTOTOBBIA KOHTPOJIb, TPOBOJIMMBIN TTOCIIC 3aBEPIICHUSI BCEH yu4eOHOM MPOrpaMMBl.

@DopMBbI TPOBEPKU PE3YIHTATOB!

- HaOJIro/IeHre 32 00yJaIOIIMMUCS B TIPOIEcCe PabOTHI;

- UTPBI;

- UHAMBU/yaJIbHBIE U KOJUIEKTUBHBIE TBOPYECKUE PaOOTHI;

- Oecepl ¢ 00YUAIOIUMHUCS M KX POJIUTEIISIMU.

(DOpMBI noABCACHHUS UTOI'OB:

- BBIIIOJIHEHUE MTPAKTUYECKUX paboT;

- TE€CTBIL,

- QHKETHI;

- 3aliuTa IIPOCKTaA.

Hrorosas aTrrecranusa 06yqa}om1/1xcs1 IMPOBOAUTCA IIO peE3yjibTaTaM HNOATIOTOBKHM M 3alIHMTbI

IIPOCKTA.

I[J'I?I OLCHUBAHUA JOCATCIBHOCTHU O6yanOHIHXC$I HCIIOJIB3YIOTCA HWHCTPYMCHTDBL

B3aMMOOILICHKMH.

caMo-

n

2.2. IlpumepHble TporpaMMbl yueOHbIX npeameTos, Kypcos (YTII, rae kak npuMep nponucaHo

«Ketic 1 — 10 JacoB», IOCJIC KpAaTKOE€ OIMMCAHUEC, YTO ITO 3a KeﬁC, OIIMCAaHHUEC I1049aCOBOC

BBIHOCUM YK€ B caM Keiic).

[TpumepHOe yueOHO-TeMaTHUECKOe MIIaHUPOBAHUE:!

Ne | Pazgen mporpammsl yueOHOTO Kypca Konuaectso
/1 4acoB
1 3nakomcTBO. TexHuka Oe3omacHocTH. BBomnoe 3ansatue («MeHss | 2

MUDP»).
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Beenenne B reomHpopManmoHHble — TexHojoruu. Keiic  1:
«CoBpeMeHHBbIe KapThl, 1M Kak onucars 3emino?».

Keiic 3HakoMuT 00yyarommxcsi ¢ pa3HOBHIHOCTSIMH JaHHBIX. Pernas
3aady Keiica, 00yJaromuecs: MpoXoIsT CIEAYIOIINe TEMAaTUKH: KapThl
U OCHOBBl HUX (OPMHUPOBAHUS; HU3YUYCHHE YCIOBHBIX 3HAKOB H
HOPUHIUIIOB UX OTOOpaK€HWs Ha KapTe; CUCTEMbl KOOpPAMHAT MU
HOPOEKIUH KapT, UX OCHOBHbIC XapaKTEPUCTUKU M BO3MOKHOCTH
OpUMEHEeHHs; MaclTad M Jp. BCIOMOTraTelbHblE HHCTPYMEHTBI
(bopMHpOBaHUs KapThl.

Keiic 2: «I'mobanbHoe mosunuoHupoBanue “Haiimu ceOs Ha 3eMHOM
miape”».

HecMmoTpss Ha TO, YTO HAaBUTaTOPBI U CIOPTUBHBIC TPEKEPHI CTAIH
HEOTHEMJIEMOM YaCThI0 HAIIEH >KU3HHU, MAJIO KTO 3HAET MPUHIMI HX
pabotsl. [Ipoiinsa keiic, oOyuaromumecs y3HatoT npo ['JIOHACC/GPS
— TMpPUHOUOBL  paboOThl, HCTOPHUIO, COBPEMEHHBIE CHUCTEMBI,
npuMmenenue. IIlpumenenue sorrepoB. Busyanmzanusi TEKCTOBBIX
naHHbIX Ha kapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

®ororpaduu 1 MaHOPaMBbI.

Pazmen, TOCBSIIEHHBI WCTOPHM W NPUHIUIAM  CO3JAHHS
dotorpaduu. OOyuaromuecs MO3HAKOMSTCS C TEXHUKOW CO3/IaHUsA
doTtorpaduu, TO3HAKOMSTCS C BO3MOXKHOCTSIMH  IPUMEHEHUS
doTorpaduu Kak CpecTBa CO3/IaHUs YEro-Iuoo.

OcHoBbl a3pooTochEéMKH. [IprMeHeHre 6eCIMIOTHRIX aBUAIIMOHHBIX
cucteM B adpodorocrémke. Keiic 3.1: «/[ns vero Ha camom nerne
HY>K€H OECIUJIOTHBIN JIeTaTeNbHBIN anmnapar?».

OOBEMHBII KelC, KOTOPBIH MO3BOJIUT 00YYarOIIUMCS OCBOUTD MTOJIHYIO
TEXHOJOTHYECKYI0  IEMOYKY, HCIONb3YEMYI0  KOMMEPYECKHMMHU
KOMITaHUSAMH. Y CTpOicTBO M mpuHUMIIEI pyHKIMOHUpoBaHus BILJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH U MPUHIMIIOB Nepeadd MH(popMauu
¢ BIIJIA, o6pabotka nanubix ¢ BITJIA.

29

Kelic 3.2: «M3MeHeHne cpelibl BOKPYT IIKOJIBDY.

[Ipomomxenne keiica 3.1. OOyuaromuecs, uMes B CBOEM
paclopsDKEHUM  AJIEKTPOHHYI 3D-mozenb 1IKOJbI, MPOAOJIKAIOT
BHOCHUTh M3MEHEHHsI B MPOAYKT C IEJbI0 OJIarOyCTpOWCTBa paiioHa.
OOyuarommecs: TPOIOJDKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJICJIMPOBAHUS, 3aBEPILIAsk IPOEKT.

10

HO}IFOTOBKa 3aI0UTHEI IIPOCKTA.
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8 3ammra npoeKToB. 2

9 3akmrounTenbHOe 3aHsATHe. [loaBeneHre UTOroB paboTHI. 2

2.2.1. O01me mMoI0XKEHUA

[Mporpamma  «['€OMHPOPMAIIMOHHBIE  TEXHOJOTHH»,  SBISIICH  HEOOXOJUMBIM
KOMIIOHEHTOM 0011ero o0pa3oBaHUsl BceX OOYYAIOMIUXCS, TMPEJOCTaBISET UM BO3MOKHOCTH
NPUMEHSTHh Ha IPAKTUKE 3HAHUS OCHOB Hayk. [Iporpamma siBnsieTcs pakTudeckn eJMHCTBEHHBIM
HIKOJIBHBIM YYEOHBIM KYpPCOM, OTPKAIOUIMM B CBOEM COJCPKAHUU OOIIUE TMPHHIIUIIBI
npeoOpa3yronieil JesTeIbHOCTH 4YeJOBeKa W BCE ACIEeKThl MaTepuanbHON KyinbTyphl. Kypc
HaIPAaBIICH HAa OBJIAJICHUE O0YJAIOIIUMHUCS HaBBIKAMH KOHKPETHOH MTpeIMEeTHO-TpeoOpa3yrorei
JACATCIIbHOCTH, CO3JaHHUC HOBBIX IICHHOCTCfI, 4T0, HCCOMHCHHO, COOTBETCTBYCT HOTp€6HOCT$IM
pa3BuTHs oO1ecTBa. B pamkax «TeXHOJIOTHU» MPOUCXOAUT 3HAKOMCTBO C MUPOM Mpodeccuii u
OpHUEHTaIUsl 00yJarIIuXxcs Ha paboTy B pa3iU4YHBIX cdepax OOIIECTBEHHOTO MPOU3BOICTBA.
Tem caMbIM oOecreuynBaeTCs MPEEMCTBEHHOCTh Iiepexojia oO0ydarommxcs OT oOmero K

poeCCHOHAIBHOMY O0OPa30BaHMIO U TPYAOBOU JIEATEILHOCTH.

[Tporpamma mpeamera «TexHomorus» oOecnednBaeT (GOpMUPOBaHHE Y OOyYAIOUIUXCS
TEXHOJIOTMYECKOr0 MBIILUIEHHS. CXeMa TEXHOIOIMYECKOTO MBIIIIIEHUS (HOTpe6HOCTI> — OeJIb —
croco0 — pe3ysabTaT) MO3BOJIAET HAauOOJee OPraHNUYHO pelaTh 3a7a4d YCTAHOBIICHUS CBSI3E
MeXy 00pa3oBaTeIbHBIM U KU3HEHHBIM MPOCTPAHCTBOM, 00pa3oBaTEeNbHBIMH pE3yJIbTaTaMH,
MOJyYEHHBIMU TIPU HM3YyYEHUU DPAa3IMYHBIX MPEIMETHBIX 0O0JacTel, a Takke COOCTBEHHBIMHU
00pa30BaTeNbHBIMU  pe3y/lbTaTaMU (3HAHUAMH, YMEHMSIMH, YHUBEPCAJIbHBIMH Yy4EOHBIMHU
JNEUCTBUSIMH U T. J.) U KU3HCHHBIMH 3amadamu. Kpome TOro, cxemMa TEXHOJIOTHYECKOTO
MBIIJIEHUST TO3BOJISIET BBOJAUTH B 00pa3oBaTeNbHBIA MPOIECC CHUTYAIlMH, AAIOIIME OIBIT
NPUHSITHUS TIPAarMaTUYHBIX PENICHUN HA OCHOBE COOCTBEHHBIX OOpPa30BAaTEIbHBIX PE3YNIHTATOB,
Ha4YuWHass OT PCUHICHUA OBITOBBIX BOIIPOCOB HW 3aKaH4YMWBasg PCIICHHUEM O HAIIPaBJICHHUAX
POJOHKEHUsT 00pa30BaHUs, MOCTPOCHUEM KAPhEPHBIX U JKU3HEHHBIX IUIaHOB. Takum oOpazom,
nporpamma  «l'eomHpOpMaTHKa» TO3BOJSET CGHOPMUPOBATH Yy OOYYAIOIIMXCSA PECYpC
MPAKTUYECKUX YMEHHH M OMbITa, HEOOXOAMMBIX i pa3yMHOW OpraHu3aluud COOCTBEHHOM
KHN3HH, COS)IaéT YCIIOoBUA JIA pPa3sBUTHA HWHUIUATUBHOCTH, H306peTaTeJ'II)HOCTI/I, THOKOCTH

MBIIIICHUS.
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Y4eOHO-BOCIIUTATENbHBIM MpollecC HampaBieH Ha (QOPMUPOBAHHE U pa3BUTHUE
Pa3JIMYHBIX CTOPOH OOYUAIOIIMXCS, CBSI3aHHBIX C pean3alieil Kak uX COOCTBEHHBIX HHTEPECOB,
TaKk U MHTEPECOB OKpyXkatomiero mupa. Ilpu stom rubkocTth nmporpamMmsl IO3BOJIET BOBJIEUYb
00y4aroIuXxcsl ¢ pa3IYHBIMU CIIOCOOHOCTSAMU. boubioi 00bEM MPOEKTHBIX PaboT MO3BOJISET
y4ecTh MHTEpPEChl U OCOOEHHOCTH JMYHOCTH KaXAOro oOydaromierocsi. 3aHsTUs OCHOBaHbI Ha
JMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHUS, a TaKKe CHUCTEMHO-AEATEIbHOCTHOM

METO/JIe O0yUeHUSI.

JlaHHas mporpamma OpeAnoyiaracT BAPUATUBHBIA MOAXOJ, TaK KAK B 3aBUCUMOCTH OT
00yJaromerocst mo3BOJISICT YBEIIMYUTh HIIM YMEHBIITUTH O0BEM TOH HIIM UHOU TEMBI, B TOM YUCIIC

H CIIOXKHOCTB, a TaKXKE€ IMOPAI0K IIPOBCACHUA 3aHATHUH.

2.2.2. OcHOBHOE cojiepaHue Y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs

Ha mnporskeHun kypca mnporpamMmbl 0OydaroIIMecs IO3HAKOMATCA C pa3Iu4HbIMHU
reoMH(pOPMALIMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKUX 00JacTIX NPUMEHsAETCsl reonH(popMaTHKa,
KakMe 3aJlaud MOJKeT pellaTh, a TAKKe CMOIYT CaMM NPUMEHATh €€ B CBOEH IOBCEIHEBHOM
#u3HU. OOyvaromuecs 0a30BO yCBOSAT MNPUHIMN Mo3uIMOHUpoBaHus c¢ nomouipio ['HCC.
VY3HaIT, Kak MOXHO OpPraHM30BaTh COOp CIIYTHHUKOBBIX JAaHHBIX, KaK OHM IPEICTaBISIOTCS B
TEKCTOBOM BHJI€ U KaK UX MOKHO BU3yaJlu3MpOBaTh. B pamkax nmporpamMmsl BEIOEPYT POEKTHOE
HalpaBJIeHUE, HayyaTcs CTaBUTbh 3aJjau, UCCIIEOBaTh NMPOOJIEMaTHKY, IUIaHUPOBATh BEJICHHE

IMMPOCKTA U TPAMOTHO pacpCACIATh POJIM BHYTPU KOMAH/BbI.

OOyyaronuecs CMOTYT TO3HAKOMUTBCS C HCTOPHEH TpUMEHEHUs OEeCHIIOTHBIX
JIeTaTeIbHBIX alMapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIIOTHUKAX, CMOTYT PEUIUTh Pa3InyHbIe
3aJ1a49¥ ¢ UX TIOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OCCITMIOTHBIX
cucrteM. OOyuaromuecs: y3HaIOT, KaKk CO3MaéTcsl MONETHOE 3aJaHue i OecnuiaoTHUKOB. Kak
MPOU3BOJIUTCS 3allycK M JanbHeimmas chéMka ¢ momoipio BAC. A Takke monydaT Takue

PE3YJIbTAaThI C’béMKI/I, KakKk OpTO(pOTOHJ'IaH n TpéXMCpHBIe MOACIIH.

OOyuaromumecst  yrayOsTcsi B TEXHOJOTHIO  OOpa0OTKM  TEOJaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBAaHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSTENbHO CMOTYT

BBINIOJIHUTh ChbEMKY MECTHOCTH 110 MOJETHOMY 3aaanuto. Coznanyt 3D-monenu.
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OOyuarommecst 03HaKOMSTCSI C Pa3ITUYHBIMA YCTPOMCTBAMHU MPOTOTUITUPOBAHUSA. Y 3HAIOT

o0Imue MPUHIUNBI PabOThl YCTPOWCTB, cepbl MX NPUMEHEHUS U TPOIYKTHI JEATEILHOCTH

JMAHHBIX ycTpoiicTB. OOydaronyecs HaydyaTrcs TOTOBHTH 3D-Mozenu Ui MedaTd C MOMOIIBIO

OKCIIOpTa AAaHHBIX. I[OHOJ'IHHT MOACIN IIO JaHHBIM aBPO(bOTOC'béMKI/I C IIOMOIIBIO PYYHOI'O

MOACIINPOBAHUA. HpI/IMeHHT YCTpOfICTBa JJI1 IIPOTOTUITMPOBAHUA IJIA II€YaTH 3aJaHH.

OOyuaromumecst u3y4aT OCHOBBI B TOATOTOBKE npe3eHTanuu. Co3zmanyt e€. [loaroroBsrcs

K IpEACTAaBICHUIO PCATTU30BAHHOI'O ITPOTOTHUIIA. HpeI[CTaBHT €TI0, 3amuInas ImpocCKT.

3.1. [IpumepHbIil y4eOHBII MJ1aH OCHOBHOTO 00IIIET0 00pa30BaHUs

3.1.1. IlpumepHusblit KaneHnapHbiil yueOHbIil rpaduk Ha 2019/2020 yuebHblit roa

Ilepuon o0yuenust — ceHTAOpb-Mai.

KosimuecTBo yueOHbIX Heesib — 34.

Koau4yecTBo yacoB — 68.

Pe:xxuM npoBegenusi 3aHSITHI: 2 pa3a B HEJIEIIO.

[TpasaHuuHblE M BBIXOAHBIE THU (IO IPOU3BOJCTBEHHOMY KaJ€HAAPIO NpPU IIECTHIHEBHON

paboueii Henene):

KanukynspHslil nepuos:

Ne | Mecsan ®opMma Kon- Tewma 3angTHA dopMa KOHTPOJIA
/T 3aHATHS | BO
4acoB
1 Cents16ps | JUIIP 2 3HAaKOMCTBO. Texnuka | becena
0€30MaCHOCTH. BBonHoe

3anstue (Messist Mup+).
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CeHTts0pb

JI/TIP

HeoO6xomguMocTh  KapThl B
coBpemeHHOM Mupe. Cdepsl
HpI/IMCHCHI/ISI, HepCHeKTI/IBbI
WCIIOJIb30BaHUS KapT.

becena

CeHTs0pb

JU/TIP

BektopHbie  naHHBIE ~ Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IlBer xak arpuOyT
KapThl. 3HaKOMCTBO c
KapTorpaguuecKuMH OHJIAH-

CECpBUCaAMHU.

becena

CenTs6pn

JUTIP

Cset u uBer. Ponb 1Beta Ha
kapre. Kak 3acraButh LBET
paboTtath Ha ce0s?

becena

OxkTs0pb

JUTIP

Co3manne ¥ myOnuKanus
COOCTBEHHOW KapThl.

JlemoHcTparus
peuieHus kenca

OxkTs0pB

JU/TIP

Cucremsl r100a7abHOTO

IMMO3UIIMOHHUPOBAHUA.

becena

OxTs6pB

JUTIP

HpI/IMeHeHI/Ie CITYTHUKOB IS
IMO3UIIMOHHUPOBAHUA.

JlemMoHcTpanus
pelIeHus Kelica

OxkTs0pb

JU/ITP

Hcropus ¢dotorpadun.
®ororpapuss Kak  crnocod
M3ydeHUs OKPYXKaIOILEro

MHpa.

becena

Hos16pn

JU/ITP

XapakTepuCTUKU
¢doroanmnaparos. Ilomyuenue
KayeCTBEHHOTr0 ()OTOCHUMKA.

becena
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10 | Hosi6pw JI/TIP Coznanue chepuueckux | becena
IIaHOpaM. OcHoBHbIE
TIOHATHS. Heo6xonumoe
obopymoBaHue. TexHuka
CbEMKH cheprudeckux
naHopam pa3nu4HOR
arnmaparypou.

11 | Hosi6pb JI/TTIP Coznanue chepruueckux | TectupoBanue
MaHOpaM. CumBka
MOJIYYeHHBIX  (oTorpaduii.
Koppekuus u peTylib
naHopam.

12 | dexabpb JI/TIP dortorpammeTpusi U ee | becena
BIMSHAE HAa COBPEMEHHBIH
MUD.

13 | JexaOpb JUTIP Cuenapun cbeMKu 00bekTOB | becena
TUISt MOCJIETYOIIETO
HOCTPOCHHS 170'¢ B
TPEXMEPHOM BUJIE.

14 | Jdexabpn JUTIP [TpuHIMn noctpoenus | becena
TPEXMEPHOTO  M300pakKeHHS
Ha KommbloTepe. Pabora B
¢dotorpammerpuueckom I10 -
Agisoft  Metashape  wm
AQHAJIOTUYHOM. O6paboTtka
OTCHSITOTrO MaTepuaa.

15 | dexabpn JUTIP becninnorHuk B | becena
reouH(popMaTuKe.
YCeTpolicTBO U IPUMEHEHHUE
JpOHa.

16 | SlaBapn JUTIP Texanueckne ocobeHHoctH | becena

BIUIA.
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17

SAuBapb-
®despanb

JI/TIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®deBpatib

JU/TIP

Hcnonp3oBanue
OECIWJIOTHUKA [UISI CBEMKH
MECTHOCTH.

JeMoHcTpanus
peuieHus keica

19

Maprt

JU/TIP

Bosznukaronue poOIeMBI
npu co3nanuu 3D-monenei.
CnocoObl  peIaKTHPOBAHUS
TPEXMEPHBIX MOJIEIICH.

becena

20

Mapt

JUTIP

TexHomorun
MPOTOTUIIUPOBAHMUS.
YcTpoiicTBa 19 BOCCO3aHUS
TPEXMEPHBIX MoJeJIeH.
Pabota ¢ 3D-nipuHTEpOM.

becena

21

Mapt

JUTIP

dusnyeckue U XUMHUYECKUE
CcBOMcTBa Iuiactuka mia 3D-
MIpUHTEPA. [Teuats

TPEXMEPHON MOJEIIN HIKOJIBI.

TectupoBanue

22

Maprt

JU/TIP

Pa6ora B IO mns pyuHoro
TPEXMEPHOTO
MozenupoBanus — ScetchUP
WJTM QaHAJIOTUYHOM.

becena

23

Armpenb

JUTIP

OKCIOPTUPOBaHUE
TPEXMEPHBIX
[IpoexTupoBanue

daiinos.

COOCTBEHHOM CIIEHBI.

becena
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24 | Anpenb JUTIP 2 Ilewatrs wmomenu wHa 3D- | becena
MIPUHTEPE. Odopmiienne
TPEXMEPHON  BELIECCTBEHHOM

MOJEIIH.
25 | Maii I1P 3 ITonroroska 3aIATEI
MIPOCKTA.
26 | Maii 1P 2 3aiuTa MpoeKTOB. JlemoHcTpanus
pELLIECHHS KEMCOB
27 Maii JUTIP 2 3aKII0YUTENLHOE 3aHSTHE.

[MonBeneHne UTOrOB padOTHI.
[Tnansr mo qopaboTke.

3.2. Cuctema ycinoBuil peanu3aliiid OCHOBHOM 00111€00pa30BaTeIbHOM MpOrpaMMbl

3.2.1. Omnucanue KaJpoBBIX YCIOBHH pealu3allid OCHOBHOM 00pa30oBaTeIbHOM MIpOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMMCaHNEe KOMIIETEHIINH HACTABHHKA)

HacraBuuk nporpammsl «I'eonHpopMaTHKa» paboTaeT Ha CThIKE CaMbIX aKTyaJlbHbIX 3HaHUH IO
HaIIPaBJICHUIO TE€ONPOCTPAHCTBEHHBIX TEXHOJIOTMM, a TAaK)K€ I€HEPUPYET HOBBIE MOAXOABI U
pelLIeHus, BOIIOIIAs UX B peajlbHble MPOEKThl. HacTaBHUK SABIAETCA rPaMOTHBIM CIIELIUATIMCTOM
B 00J71aCTH T€OMH(OPMALIMOHHBIX CUCTEM, CJIEAMUT 3a HOBOCTSMHU CBOEH OTpaciii, U3y4aeT HOBbIE
TexHojoruu. O61agaeT HaBbIKaMU MPOEKTHON JIeATENbHOCTH, BHEAPSAS €€ MPUHLHUIIBI B MTPOLIECC

00yJeHUsI.

HacraBauk B paBHOﬁ CTCIICHHU 06nanaeT KaKk CHUCTEMHOCTBIO MBIINIJICHUSA, TaK H JYXOM
TBOPYECTBA, MO6I/IJ’I€H, YMEET pa6OTaTB B KOMaHIC, KPUTHYCCKHU MBICIUTL, aHAJIU3UPOBATHL U

06061].[2[TL OIIBIT, TCHEPUPOBATH HOBOC, YMCCT CTABUTH 3ala4d U PCUIATh UX, a4 TAKKC pa6OTaTL B
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YCIIOBUSIX HEONpPeAENEHHOCTH U B paMKaX MPOEKTHOW mapaaurmbl. [loMMMoO 3TOro, HacTaBHHUK

o0JaaeT neparornaeckon Xapu3Mon.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NPOrPaMMbl Y4eOHOT0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

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

pelaTh, a TakKe Kak 00yJaronyecs MOT'yT CaMU IIPUMEHSTh €€ B CBOEH IMOBCEAHEBHOM KU3HU.
2) ¥Ypok padorsi ¢ TJTIOHACC.

OOyyaromuecss 6a30BO YCBOST MPUHIUN Mo3uuoHupoBanus ¢ nomombo 'HCC. Y3HaroT, kak
MO>KHO OPraHM30BaTh COOpP CIIYTHHUKOBBIX JAaHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM BU/IE

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

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccnepgoBanue mnpoOiieMaTHKU.

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

OOyyaromuecs no3zHakomsTcs: ¢ ucropueil npumenenuss bAC. V3nator o coBpemenHbix BAC,
KAaKue 3aJayd MOXKHO peIlaThb ¢ HMX IIOMOLIBIO. Y3HAIOT TaKXKe OCHOBHOE YCTPONCTBO

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

OOyyaromuecs y3HarOT, Kak co3aaércs nonérnoe 3ananue g bAC. Kak npousBoauTcs 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaThl MOXKHO MOJIYYUTh U Kak

3TO cAenaTh (MoIy4eHre OpToPOTOIUIaHa U TPEXMEPHOM MOIETIN).
6) VYriy6/éHHoe n3yueHHe TEXHOJIOTHII 00padoTKH reoaHHbIX.
ABTOMaTH3MPOBAHHOE MOJETUPOBaHNE 00BEKTOB MECTHOCTH ¢ TTomotIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 10 TIOJETHOMY 33/IaHUIO.
8) Oo6pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanne 3D-mopenei.

9) HM3yueHme ycTpoOiCTBA JJIsi IPOTOTHIMPOBAHMS.
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O3HakOMJIEHHE C YCTPOMCTBAaMH TPOTOTHIIMPOBAHUS, IPEIOCTABICHHBIMU O0YYaIOIINMCS.
OO6yuaromiuecs: y3HatOT 00IIMe TPUHIUITBI pabOTHl YCTPOWCTB, a TAKXKE KOTJ1a OHU NPUMEHSIOTCS

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

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, MTOJATOTOBKA 3aJaHUM 110 MEYaTH.
11) [IporoTHnHpOBaHHE.

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

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

IIOATOTOBKA K I1€4aTH HAa yCTPOMCTBAX IPOTOTUIIMPOBAHUS.
13) IoaroToBKa npe3eHTaIuii.

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

HPEICTABICHUIO PEaTn30BaHHOTO MPOTOTHIIA.
14) 3ammTa NpoeKToB.

Hpe,I[CTaBJ'IeHI/Ie PCaAIN30BaHHOI'O IIPOTOTHIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bcero
Ne ni/m Pasnensl mporpaMmel yueOHOTO Kypca 4acoB
1 | 3naxomcrBo. Texnuka 6e3onacHocTu. BBoHOe 3aHsATHE 2
(«Mensisi MUP»).
2 | BBenenue B reonngopmMannoHHbie TexHoorun. Keiic 1:
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».
2.1. Heo6xoaumocTts kapThl B coBpeMeHHOM Mupe. Chepsl 2
MPUMEHEHHUS, IEPCIIEKTUBBI UCIIOIb30BaHUS KapT.
2.2. BekTopHble 1aHHbIC Ha KapTax. 3HakoMcTBO ¢ Be6-I'HC. 2
L{BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKuMu OHJIAHH-CEepBUCAMHU.
2.3. Cser u uBert. Ponb 1Bera Ha kapte. Kak 3acTaBUTh LIBET 1
pabortartb Ha ce0s?
2.4. Co3zanue u myoJuKaIus cOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'1o6anbHOoe mo3unuonnpoBanue “Havigu cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl 17100aIbHOTO MO3UIIMOHUPOBAHUSI. 2
3.2. | IlpumeHeHHMe CITyTHUKOB JUIS MTO3UIIMOHUPOBAHUSI. 2
4 | ®doTorpadguu u naHOpPaMBbI.
Hctopus ¢pororpaduu. dotorpadus kak crnocod n3yueHus 1
4.1, OKPY’KaIoIIero MHUpa.
XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 2
4.2. Ka4eCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne cpepuueckux nmanopam. OCHOBHBIE TTOHSTHS. 2
Heobxonumoe obopynoBanue. TexHuka chEMKU
cepruecKkrux naHopaM pa3IndHol anmapaTypoi (Kamepbl
cMapT(OHOB 0e3 MTAaTHUBOB, IIU(PPOBBIE PoTOANIAPATHI CO
MITAaTUBAMU U T. 11.).
4.4, Coznanne cpeprueckux nmanopam. CIImBKa MOTyYeHHBIX 4
dororpaduit. Koppekuus u petynis nanopam.
5 [ OcnoBsl a3podorocbémiu. [Ipumenenune BAC
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero Ha camom jaeJie
HYKeH 0eCIIMJIOTHBIN JieTaTeJbHbIN annapar?»).
5.1. doTorpammeTpus U e€ BIUSHUE Ha COBPEMEHHBIN MUP. 1
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Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIIETYIONIETO
MOCTPOEHUS UX B TPEXMEPHOM BHUJIE.

5.2.
[TpuHIMI TOCTPOEHHS TPEXMEPHOTO N300paskeHHs Ha
koMmrbtoTepe. Pabora B hoTtorpammerpudeckom 110 —
Agisoft PhotoScan unu anamoruanom. OdpadoTka
5.3. OTCHSITOTO MaTepHaa.
becimiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U
5.4. MIPUMEHEHHUE JPOHa.
5.5. Texanveckue ocooennoctu bITJIA.
5.6. ITunotuposanue BITJIA.
Hcnonp3oBanre O€CUIOTHUKA IS ChEMKH MECTHOCTH.
5.7.
Boznukaromue mpoo6sieMbl Ipu co3aanuu 3D-Moeei.
58. Crioco0bl pe1akTHPOBaHUSI TPEXMEPHBIX MOJICIICH.
TexHOoJI0rny NPOTOTUIIMPOBAHUS. Y CTPOHCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
®dusnyeckue 1 XUMHUUECKUE CBOMCTBA Tu1acThka it 3D-
5.10. | mpunrepa. [leyats TpEXMEPHON MOIEIH LIKOJIBL.
Keiic 3.2: «A3MeHeHHe cpeibl BOKPYT LIKOJIbD».
6.1. Pa6ora B [10 anst pydHOTrO TpEXMEPHOTO MOJICTHPOBAHUS
— SketchUp nnm aHanoruaaom.
6.2. DKcnopTupoBaHue TPEXMEPHBIX ¢aitnos. [IpoexkTupoBanue
COOCTBEHHOM CILIEHBI.
6.3. [Teyats Monenu Ha 3D-nnpunTepe. OdopmieHue
TPEXMEPHON BEIIECTBEHHON MOJEIH.
7 [ToaroToBka 3amuTH TPOEKTA.
8 3amura npoeKToB.
3axmountenbHoe 3aHaTue. [logBeeHre uToroB paboThI.
9 [Tnane mo gopaboTKe.
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Kelicbl, BXxogAawmne | KpaTkoe copepxanue
B Mporpammy

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

OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTU NPUMEHEHMUA; MacLITab u ap.
BCMOMOTaTe/IbHble MHCTPYMEHTbI GOPMUPOBAHMA KapTbl.

Kelic 2. TnobanbHoe HecmoTpAa Ha TO, YTO HaBMraTopbl U CNOPTUBHbIE TPEKEPbI CTaNn
Nno3MuUMoHNpPoBaHNe «Hallgm | HEOTbEM/IEMOM YaCTbtO HaLLEeN }KU3HM, MasIo KTO 3HAET NPUHUMM UX
cebs Ha 3eMHOM LIape». paboTbl. Mpoiiana Kelic, obyyatowmecs yaHatot npo INMTIOHACC/GPS —

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

Keic 3.1. AspodoTocbémKa. | OBBEMHBIN Kelc, KOTOPbIM NO3BOIUT 06YYaIOLWMMCA OCBOUTL MOJTHYIO

«[nA yero Ha camom gene TEXHO/IOMMYECKYIO LLeNOYKY, UCMO/b3YeMY0 KOMMEPUYECKUMM
HY*KeH 6ecnuioTHbIN KOMMNaHMAMMW. YCTPOICTBO U NPUHLMNbI GYHKUMOHMpPOoBaHMA BINA,
NeTaTesbHbIN annapaT?». OcHoBbl $OTO- U BUAEOCHEMKM U NPUHLMNOB Nepesadyn MHPopMaLum ¢

BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

Kelic 3.2. UsmeHeHue cpeabl | MpoaonkeHue Kelica 3.1. Obyyatowmecs, umes B CBOEM PaCrnopAXKeEHUN
BOKPYT LUKOJIbI. 3/IeKTPOHHY0 3D-moaenb WKObI, MPOAOJIKAT BHOCUTb U3MEHEHUA B
NPOAYKT C Lenbto bnaroyctpolicTea paoHa. Obyyatowmeca NnpoaonKaoT
COBEpPLUEHCTBOBATb CBOM HaBblK 3D-Mo4eMPOBaHUSA, 3aBepLUan MPOEKT.

4.2.4. MarepuanbHO-TEXHUUECKHE YCIIOBUS peald3allid OCHOBHOW  00pa3oBaTeinbHON

porpaMmal (HO CyTH, O6T>€Z[I/IHGHI/IC BCEX PCCYpPCOB, NPOIIMCAHHLIX B Keﬁcax)
Cnucok 000pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkune TexHU4ecKne xapakTepucTtmku En. nsm. Kon-so

1 | KomnbloTepHblii Knacc UKT

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

http://www.cpubenchmark.net/): He
meHee 2000 eanHuu,

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

MO ana npocMmoTpa U peaaKTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauni
pacnpocTpaHéHHbIX popmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOM, 0PUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (nau Intel
Celeron N), He HMKe 1600 MTw,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENBHOCTbL NPOLLECCopa: He
meHee 2000 egnHnL;

MO pna npocMoTpa U pefakTUPOBaAHUA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauuni
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTmeH bl KOMMNAEKC

Konnyectso ogHOBpPEMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonornum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaoBaHue (3D-npuHTEP)

MuHUManbHble:

TMN NnpuHTepa: FDM;

matepuan: PLA;

pabounit cToN: c NOAOrPEBOM;

pabouasn o6nacTtb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyatu: He meHee 150 mm/cek;
MWHUMaNbHasA TONLWMHA coA: He Bonee
15 MKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOpNyC: Han4me.

wT.

2.3.

Mnactuk ana 3D-npuHTEpa

TonwuHa NAacTMKoBom HUTK: 1,75 mm;
maTepuan: PLA;
BeC KaTyLwWwKn: He meHee 750 rp.

wT.

15

2.4

MNoO gna 3D-mozennposaHma

O6nauHblit nHCTpymeHT CANP/ACYN,
OXBaTbIBAOLMI BeCb NpoLecc paboTbl ¢
U34eNMAMU — OT NPOEKTUPOBAHUA A0
N3roTOB/IEHUA.

LononHutensHoe obopyaosaHue

2.5.

LLnem BUpTyanbHOM peanbHOCTH

Obuiee paspeleHne He meHee 2160x1200
(1080x1200 gns KaxkAoro rnasa), yron
0630pa He meHee 110;

Ha/IMyMe KOHTPO1epoB — 2 WT.;
Ha/MymMe BHELWHUX 4aTYNKOB — 2 WT.;
pa3beém ANA NOAKNOUYEHNA HAYLIHNKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Hanuuue.

KOMNNEKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomMnnekT U3 Agyx LWTaTUBOB.
CoBMEeCTMMOCTb CO LUJIEMOM BUPTYabHOM
peanbHocTy, n.2.3.1.

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso Aaep npoueccopa - He meHee
4

TakTOBas YacToTa npoueccopa - He MeHee
2500 MTy,

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6
6 BMAeonamsaTb

0O6bem onepaTMBHOW NaMATH - HE MeHee 8

r6.

wT.

2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYa/IbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEXKMBAHMEM
NONOXKEeHUs NoNb3oBaTeNen

TpeboBaHWA K cucTeme BUPTYabHOM
peanbHOCTU:

noanepXKa MobUbHbIX WIEMOB
BMPTYa/IbHOM peanbHOCTM Noja,
ynpasneHnem OC Android;

noaAep KKa ynpasastoLLMx KOHTPONEPOB
C BO3MOKHOCTbIO 6-KOOPANHATHOTO
OTCNEeXMUBAHMA NONOXKEHNA B
NPOCTPAHCTBE;

TEXHONOrMA NONHOM KOMMNEeHcaunn nara
(anti-latency): nsobpaxeHve 4ONKHO
BbIBOAMTLCA 415 TOYEK, B KOTOPbIX
OKayKyTCA NeBblii M NPaBbIN rnasa
Nno/sib30BaTENA YepPEe3 Bpems, KOTopoe
OONIXKHO NPOWTK C MOMEHTA Hayana
onpeneneHna MecTonoIoXKeHus rnas
Nno/Ib30BaTeNA 40 MOMEHTA OKOHYaHUA
BblBOAA M30bpaxkeHus.;

naowWanb OTC/EXKMBaHUA NONb30BaTENEN
— He meHee 16 KB. m;

KOJINYeCTBO No/Ib30BaTeNe — He MmeHee 3

yen.

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

TEXHO/IOTMA: ONTUKO-UHEPLMNAJIbHbIN
TPEKWHT, aKTUBHbIE MapKepbl,
paboTatowue B MHGpaKpacHom
OManasoHe;

yron o63opa onTMYecKom cucTembl — He
meHee 230 rpaaycos;

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

pasmeLlleHne CEHCOPOB: Ha 06bekTe
OTCNeXUBAHUA;

CEHCOpbI, UCNOIb3yemble oA
OTCNEeXMBAHMA LWNEMOB BUPTYAIbHOM
pPeanbHOCTM U ANA OTCNEKUBAHUSA
OBWXXEHWUI PYK Nosib30oBaTeNiel, AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmeLleHne akTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OONHbI MOHTMPOBATLCA Ha oA, 6es
HeobxoaAMMoCTH
NOTO/I0YHOr0/HACTEHHOTO MOHTaMa;
Ha/n4ymMe CEHCOPOB B COCTABE EAMHOIO
YCTPOWMCTBA TPEKUHTA: aKCENEPOMETP,
r'MPOCKON, ONTUYECKUI CEHCOP;

YyacToTa OTCNEKMBAHMA NOOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKUI CeHCop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTCAEXNBAHMA NONOXKEHUA
Nnonb30BaTeNA B NPOCTPAHCTBE Ha
naowaamn 6 mx 6 m — He 6onee 10 mm;
MMUHUMaNbHOE KOINYEeCTBO
nonb3oBaTenen, nogaeprKnsaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHMA K NOKa3aTeNAM XPaHEHUA,
TPAHCMOPTUPOBKU U HACTPOMKMU:

BPeMsA MOJIHOro pa3BEpPTbIBAHUA U
HACTPOMKM CUCTEMbI ANA NAOWAAMN
oTcnexxkmnaHus 16 kB. m —He 6onee 90
MUH;

HeobxoaMMOCTb KaIMbpOoBKM B Npouecce
3KCNayaTauum — OTCYTCTBYET;

TemnepaTtypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHuA Kk cnocobam ynpaBneHua
WHTEPAKTUBHbIMU MOAENAMM:

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

TpeboBaHMA K NpOrpaMmmHOMY
obecneyeHuto:

noaAepKa CUCTEMON TPEKUHTA
onepaymoHHbIx cuctem: Windows,
Android;

npeaocTaBseHUe HeorpaHNUYeHHoM No
BPEMEHM MCNO/Ib30BAHUSA NPOCTOM
(HencKknouUNTENBHOMN) ANLEH3UK Ha
KOMMeEpPUYECKoe MCMob30BaHMe
NPoOrpaMmmMmHOro obecrneyeHns cucTemsl
TPEKWUHra Ha oguH wnem ¢ OC Android
(beccpouHan nmMueHsusa) — 3 wr.

Obuwue TpeboBaHUA:

Hannune MobUNbHbIX LWAEMOB
BMPTYanbHOM peanbHocTn Oculus Go nau
aHanor — 3 wr.;

HaM4YMe KOMMNIEKTa NPOBOAOB U
3apsAAHbIX ycTpoicTe ana 6ecnepebonHom
paboTbl.
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2.9.

MO ana 06paboTKM M306paKeHUn n
onpeaeneHuns Gopmsbl, pasmepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UK B

nNpoCTpaHcTBe.
doTtorpammeTpuyeckoe MO WT.

2.10.

KomMnaKTHbI KBagpOKONTep C
TpéxoceBbIM CTabMAN3aTOPOM, KamepoW
4K, MaKCMMaNbHOM Aa/IbHOCTbIO Nepeaaym
Keagpokontep Mavic Air He meHee 6 KMm. LUT.

2.11.

KBaapoKonTep ¢ KamepoWw, Bec He bosee
100 r B cbope c nponensiepom 1 Kamepou;
ONTUYECKUI JaTYMK onpeseneHmn
nosuuMM — Halnuue;

BO3MOXHOCTb YAANEHHOIO

KsagpokonTtep DJI Tello NpPOrpaMmmMmMpoBaHNA — Haanyme. L.

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso apPpeKTUBHbIX NUKCenen — He wT.
meHee 20 MH.

3.2

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

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

paspelleHne GpoToKamepsbl: He meHee 8
Mn;

Bec: He bonee 510T;

BblcOTa: He bosiee 250 mm.

33

KapTa namatu gna 0O6bEéM namaTn — He meHee 64 6, Knacc wr.
doToannapata/BuaeoKkamepsi He HMKe 10.

34

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

4.2.5. HnadopMalmoHHO-METOAMYECKUE YCIOBUS pean3allid OCHOBHOM 0Opa3oBaTeIbHOM

nporpamMmbl OCHOBHOT'O 06IJ_ICFO 06pa3013aH1/1;1 (CHI/ICOK BHCIIHUX MCTO/I. MaTepI/IaJ'IOB) (CCLIJ'IKI/I

Ha JOII. MaTCpUaJibl — IIPOIUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AnmazoB, W.B. COOpHHMK  KOHTPOJBHBIX  BOIPOCOB IO  JUCHUIIHHAM
«Aspodotorpaduss», «AIpocbEMKa», «AIPOKOCMHUECKHE METOIbl chéMOK» / U.B.
AnmmvazoB, A.E. AnremoB, M.H. CepactesHoBa, A.®. Cremeako — M.: wu3gm.
MUUT AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OGmue Bompochl MPOSKTUPOBAHKS M COCTABJICHHS KapT ISl CTYJECHTOB
cneuuanbHoctu «Kaprorpagust u reomndopmartukay / E.JO. baesa — M.: wu3n.
MUUTI'AuK, 2014. — 48 c.

Maxkapenko, A.A. YueOHoe mocoOue Mo KypcOBOMY MPOEKTUPOBAHHIO IO KypCy
«Ob6mereorpadpuueckne kapte» / A.A. Makapenko, B.C. Mowuceesa, A.JL
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meroauueckoe nmocodue mo UCHoiIb30BaHUIO TONOrpahuuecKux KapT
JUTSl OLICHKH DKOJIOTHYecKOoro coctossHust Tepputopur / T.B. Bepemraka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. ®otorpaduueckue mpouecchl peructpanuu wuHpopmammu / A.B.
Penbko, Koncrantunosa E.B. — CII0.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka u1uppoBoii 00pabOTKM H300paKESHUH.
JlucTaHIIMOHHOE 30HAMpOBaHHE U reorpaduueckue HWHOOPMALUOHHBIE CHCTEMBI.
Yuebnoe mocobue / A.I'. Kocunos, N.K. JIypse mox pen. A.M.bepnsara — M.: uzn.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  CHCTEMBI  BO3AYIIHOM  pa3BeAKH,  JAemuppUpOBaHUE
PaJIMOIOKAIIMOHHBIX U300pakenuii / mox pen. LlkomsHoro JILA. — w3n. BBUA um.
npod. H.E. XKykosckoro, 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 W HaBuramus KOCMHYECKHUX alMaparoB: y4eOHUK IS
BY30B — 2-¢€ u3J., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Meroguueckoe mocodue 1m0 Kypcy «OKOJIOTHYECKOe
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue yka3aHusi MO BBITIOJHEHUIO JTAOOPATOPHBIX paboOT Mo
muctumiuHe «lludposas kaprorpadusi». [nst ctyneHToB 3 Kypca IO HaIlpaBJIEHUIO
noarotoBku «Kaprorpadusa u reounpopmatuka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atmac kaprorpaduyeckux NpPOEKIMH Ha KpYNHbIE PETHOHBI
Poccuiickoit @eneparun: yuebHo-HarnsaHoe uznanue / A.I'. Banos, .M. 3arpeOun
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-moxenupoBanue B SketchUp 2015 — OT mpocToro K CII0XKHOMY.
Camoyuurens / A. Tlerenun — uzna. JAIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}O. IlpumeHeHue reoMHPOPMAIIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM IMIKOJBHOM oOpa3oBaHuu. B cOopHuke: Dkonorusi. DKOHOMHKA.
Nudopmaruka / A.FO. beictpos, [.C. JIyonun, C.C. I'pyznes, M.B. Aunpees, /1.O.
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&l0c=%280.17578125%2
C0%29&zoom=2.

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

20. Beictpos, A.JO. I'eokBaHTyM TyJIKUT. MeTOIMYECKUI

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