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Pabouasi nporpaMmMa 0CHOBHOI'O 001Ero
oOpa3oBaHus no npeamery « TexHosorusn»

«I'eonH(popMaIUOHHBIE TEXHOJIOT D)

IleneBas ayautopusi: oOydarommecs /-8 KiIaccoB

Cpok peanuzanuu: 34 4acoB

|. IlosicHuTEeILHAS 3aMHCKa

AKTYaJIbHOCTB: CETOJIHS T€OMH(POPMAITMOHHBIC TEXHOJIOTHH CTAJId HEOTHEMJIEMOH YacThiO
HaIlleW KW3HHW, JIO00W COBPEMEHHBIM YEJOBEK IOJIB3YeTCsS HABUTAMOHHBIMUA CEpPBHCAMH,
MPWIOKCHUSMH JUISI MOHHUTOPHHTA OOINECTBEHHOrO0 TPAHCIOPTa M MHOTHUMH JPYrUMH
CEPBHMCAMH, CBS3aHHBIMH C KapTaMU. ITH TEXHOJOTHH UCIOJIB3YIOTCS B COBEPIICHHO PAa3IMYHBIX
chepax, HauUMHASA OT PEarMPOBAHMS IPU YPE3BBIYANHBIX CUTYAIUAX M 3aKAHYUBAST MAPKETHHIOM.
Kypc «['comH(pOpMaIIMOHHBIE TEXHOJOTHH» IO3BOJISCT CHOPMHUPOBATH y OOYYaIOMIUXCS
YCTOMYUBYIO CBSI3b MEXKIy MHPOPMAIMOHHBIM U TEXHOJIOTHYCCKUM HAIPABJICHUSIMU Ha OCHOBE
peaIbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKMX Kak a’dpo(oTochEéMKa, KOCMHUECKas ChEMKa,
BEKTOPHBIE KapThl U Ap. ITO MO3BOJUT OOYYAIOMIMMCS IMOJYYUTh 3HAHUS MO HCIOJIb30BAHHUIO
reonH()OPMAIIMOHHBIX HHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHHBIX JUIS TMOHUMAHHUS U
M3YYEHHUS OCHOB YCTPONCTBA OKPYXKAIOIIET0 MHpa M MPHUPOAHBIX sBieHW. OOyuaromiuecs
CMOTYT pEalln30BbIBATh KOMaHIHbIE MPOEKTH B cdepe HCCIEAOBaHUS OKPYKAIOIIET0 MHpA,
HayaTh MCIOJIH30BAaTh B IOBCETHEBHOM KU3HU HABUTAIMOHHBIE CEPBUCHI, KOCMUYECKUE CHUMKH,
AIIEKTPOHHBIE KapThl, COOMpaTh JaHHbIE 00 O0OBEKTaX HAa MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTACIIBHBIC 3JaHUs, TaK U L CIIBIC ropo;[a) U MHOTI'O€ Apyroe.



Kaaccndukanus nporpaMmbl: TEXHUYECKAS.

Hanpasiennoctn o0pa3oBaTe/IbHOM NPOrpaMMbI: oOpasoBaTtenbHas nmporpamma
«eonH(pOpMaIIOHHBIC  TEXHOJOTHUW»  SBIIACTCA  00mMIEe0Opa3oBaTeIbHON  MPOTpaMMOM 110

npeaMeTHOM o0nacTu « TeXHOIOTH.
DO YyHKUUOHAJIbHOE NPeIHA3HAYEeHH e POrPAMMBI: [TPOEKTHAS.
®dopma opraHM3alMu: rpynnoBas.

AKTYaJIbHOCTh H OTJHMYHUTEJbHbIe 0CO0EHHOCTH mporpamMmbl. HoBusHa mnporpammsl
3aKJIIOYAeTCsl B CO3/IaHWM YHUKaJbHOM 00pa3zoBaTeslbHON cpefbl, (GOpMUPYIOIIEH MPOEKTHOE
MBIIIIJIEHHEe OOy4aromnxcs 3a CUET TPAHCISLUU MPOEKTHOTO crocola JEesSTEIbHOCTH B paMKax

pelIeHNs KOHKPETHBIX MPOOJIEMHBIX CUTYALINH.

AXTyallbHOCTh MporpamMMbl 00yCJIOBJIEHA TeM, 4TO paboTa Haj 3ajJjauaMy B paMKaX MPOEKTHON
NesITeNbHOCTH (POPMHUPYET HOBBIM TUIT OTHOILIEHHUSI B PaAMKaX CUCTEMBI «IIPUPOJia — OOILIECTBO
— YeJIOBEK — TEXHOJIOTUN», ONPEACSIONUi 00s3aTEIbHOCTh KOJIOIMUYECKON HOPMHPOBKHU
MpU OpraHu3aliK JI000N NEeATENbHOCTH, YTO SBJISETCS MEPBBIM IIAaroM K (OpMUpPOBaHUIO

«IMOKOJICHUA pa3BUTUA, ABJIAIOMICTOCSA TPCHAOM pa3sBUTUSA COBPEMCHHOI'O O6HICCTBa.

[Iporpamma mnpearnonaraetr GopMUpPOBaHUE y OOYYAIOIIMXCS MPEICTABICHUNA O TEHACHLHUAX B
pa3BUTUU TeXHUYECKOH cdepbl. HOBBII TEXHO-MPOMBIIIUIEHHBIN YKJIal HE MOXKET OBbITh MOJIOKEH
B ¢opMmaT 00I1eCTBa Pa3BUTHUS TOJBKO Ha OCHOBAaHUM HOBU3HBI (PU3MUECKUX MPUHIIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUN U KIIACTEPHBIX CXEM B3aMMOJCHCTBHS Ha MOCTUHAYCTPUAIBHOM 3Tarie
pa3BUTUS COLIMYMa, a UJES Pa3BUTHUS OOIIECTBA HEMPEIOXKHO BKIIOYACT B ceOS TEHACHIUIO K
OOpETeHHIO COHAIPABJICHHOCTH AHTPOIOTCHHBIX (PAKTOPOB, 3aKOHOB pa3BUTHS Ouocdepsl u

KYJIbTYPHOTO pa3BUTHUSL.

Ilemaroruueckas I_[eJIeCOO6pa3HOCTB 3TOM MMporpaMmhbl 3aKJIr049acTCs B TOM, UTO OHa SABJISACTCA
LICJIOCTHOM U HerepBIBHOﬁ B TCYCHHC BCCIO IIporecca O6y‘IeHI/IH " IMMO3BOJIACT O6y‘IaIOH.IeMYCH
mar 3a maroM pacKpbIBaTb B cebe TBOPYECKHUEC BO3MOXHOCTH H CaAMOPCAIIM30BBIBATHCA B
COBPEMCHHOM MHUPCE. B nmponecce M3Yy4YCHHA OKpYXKAoMEro Mupa O6y‘laI-OH_II/IeC${ noJjryqgar

JOIIOJIHHUTCIIBHOC 06pa30BaHI/IC B o0acTu I/IH(I)OpMaTI/IKI/I, reorpaq)lm, MaTCMaTHKHU U (I)I/ISI/IKI/I.

OTnU4UTENBHOM 0COOEHHOCTBIO JTAHHON MPOTPaMMBI OT YK€ CYIIECTBYIOUINX 00pa30BaTeIbHBIX
nporpaMm sBiisieTcst €€ HampaBlICHHOCTh HA pa3BUTHE OOy4alOIIMXCS B  IMPOEKTHOU
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nesTenpHOCTH coBpeMeHHbIMU MetogukamMu TPU3 m SCRUM ¢ nomomibio COBpPEMEHHBIX

TEXHOJIOTUI 1 000pYyAOBaHUS.
DopMbI 3aHATHIH:
- paboTa HaJ pelIeHUEM KEHCOoB;
- Ta0OpaTOPHO-TIPAKTHIECKHUE PAOOTHI;
- JICKIHH;
- MacTep-KJIacChl;
- 3aHSTUSA-COPECBHOBAHHS,
- 9KCKYpCHH;

- IIPOEKTHBIE CECCUMU.

MeTOI[l)I, HCII0JIB3YEMbIC HA 3AHATUAX:

- npakTUYeckue (YyIpaKHeHHsI, 3a7a49H);
- CJIOBECHBIE (pacckas, Oecesa, MHCTPYKTaX, YTCHUE CIPABOYHOM JINTEPATYPHI);
- HarJsAHbIC (IEMOHCTpAUs MYJIbTUMEANNHBIX TTpe3eHTanui, pororpadun);

- npoOsieMHbIe (METOABI TPOOIEMHOTO H3JIOKEHHS) — OOyJaromuMcest Ta€Tcsi 4YacThb

T'OTOBOI'O 3HAHMUA,

- OBPUCTHUYCCKUC (‘IaCTI/I‘IHO'HOI/ICKOBBIe) — 06yqa101u1/1Mc;{ IpeaOCTaBIACTCA OoJbIIas
BO3MOXHOCTB BI)I60pa BAapHAHTOB;

- HCCICOA0OBATCIIBCKHUEC — 06yqafonmec>1 CaMU OTKPBIBAIOT U UCCIICAYIOT 3HAHUS,

- I/IJ'IJ'IIOCTpaTI/IBHO-O6I>$ICHI/ITCJ'ILHI>IG;

- PCIIPOAYKTHUBHBIC,

- KOHKPCTHBIC u a6CTpaKTHBIe, CHHTC3 nu aHaJIu3, CpaBHCHHUC, O606H_I€HI/IC,
a6CTparI/IpOBaHI/Ie, Knaccn(bnxaum[, cucremMaTru3anusa, T. €. MCTOAblI KaK MbICIUTCIIBHBIC
OIICpalu;

- HUHAYKTUBHBIC, ICAYKTUBHBIC.

1.1.1. HeJ’II/I " 3aJa4u pcaiu3alniu OCHOBHOH O6pa3OBaTeHLHOﬁ nporpamMmbl OCHOBHOT'O

oOmrero oopazoBaHus

He.]'lbl BOBJICUCHHC 06yqa101unxc;1 B TIMPOCKTHYIO JOCATCIBbHOCTD, pa3pa60T1<a Hay4YHO-

HCCICAOBATCIBCKUX U NMHXKCHCPHLIX ITPOCKTOB.



3agaun:

obyuarowue:

. npuoOpeTeHue u yriryoleHrne 3HaHui OCHOB NMPOEKTUPOBAHUS U YIPABJICHUS IPOCKTAMU;
. 03HAKOMJICHHE C METOJ]aMH U puéMaMu cOopa 1 aHaln3a HHPOpPMaIIH;

. oOy4yeHre MPOBEJCHUIO MCCIEOBAHUH, TPE3EHTANN U MEKIIPEIMETHON MO3UIIMOHHON
KOMMYHHUKaIIWH;

. oOyueHue paboTe Ha CIENUATU3UPOBAHHOM 000PYJOBaHUH U B IPOIPaMMHBIX Cpeax;

. 3HAKOMCTBO C  XapJA-KOMIETEHUUSIMHU (T€OMHPOPMAIMOHHBIMH), TO3BOJISIOLIUMU

IMPUMCHATb TCOPCTUYCCKHUEC 3HAHUSA Ha IHNPAKTUKE B COOTBCTCTBHUU C COBPEMCHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTUH.

pazeusarowjue:.

. (dbopmMupoBaHHE UHTEpECA K OCHOBAM M300pETaTENLCKOM NEeSITETbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBILIUICHUS;

. npuobpeTeHne onbiTa ucnoiab3oBanus TPU3 npu ¢popmupoBannn coOCTBEHHBIX HUIEH U
pELICHHUI;

. ¢bopMupoBaHHE TOHUMAHHS MNPSAMON M OOpaTHOM CBSI3M MpPOEKTa U CPEIbl €ro

pcainsanuun, 3aJ10KEHUE OCHOB COHHaHBHOﬁ H DKOJIOTHYECKOM OTBETCTBCHHOCTH,
® Pa3BUTHUEC I'COMMPOCTPAHCTBCHHOI'O MBIIIJICHU A,

® Pa3BHUTHUC CO(bT-KOMHCTGHHHfI, HCO6XOI[I/IMI)IX JIIA YCHGMHOﬁ pa6OTBI BHC 3aBHCHUMOCTH

OT BeIOpaHHOM mpodeccru.

eocnumamellbHble.
® (1)OpMI/IpOBaHI/IC IMPOCKTHOI'O MUPOBO33PCHUA U TBOPUCCKOI'O MBIIIJICHHA,
° (I)OpMI/IpOBaHI/IC MHPOBO33pCHUA TI0 KOMILIEKCHON OIIEHKE OKpyXxXaromero mwupa,

HaHpaBHCHHOﬁ Ha €10 MMO3UTHUBHOC U3MCHCHUC,

° BOCIIUTAHHE COOCTBEHHOM MNo3uunu 10 OTHOIICHUIO K JACATCIIBHOCTU W YMCHHUC

COMOCTABIIATH €€ C APYruMH NO3ULUsAMHU B KOHCTPYKTUBHOM JJUAJIOTEC;

® BOCIIMTaHUC KYJIbTYPBI pa60TBI B KOMaHIC.



1.1.2. [TpuHIune! ¥ MoaAXoAb! K (OPMUPOBAHUIO 00PAa30BATENBHON MPOTPAMMbI OCHOBHOTO

obmiero oopazoBaHus
IIporpamma peanusyercs:

- B HEIPEPBHIBHO-00pa30BaTENbHON JEATEIILHOCTH, COBMECTHON JIESATENILHOCTH, OCYIIECTBIIIEMOI
B XOJ€ PEKHMHBIX MOMEHTOB, IJ€ OOYy4alOUIMICS OCBAaMBAaET, 3aKpEIUIIET U anpooupyer

IMOJIYYCHHBIC YMCHU A,

- B CAMOCTOSATEIbHON JEATENbHOCTH OOy4arommxcs, rjae oOydaromuics MOXKET BbIOpaTh
NeSTeNbHOCTh 10 HMHTEpecaM, B3aUMOJIEHCTBOBaTbL CO CBEPCTHUKAMH Ha pPaBHOIPABHBIX

MO3UIIMSAX, PEMIaTh MPOOJIIEMHbBIE CUTYAllUH U JIP.;

- BO B3aMMOJCHCTBUH C CEMbSIMHU JETEH.

[TIporpammMa MOKeT KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSIMU:
- HOpPMATHUBHO-TIPABOBOM 0a3bl IONIKOJIBHOTO 00pa30BaHUS;

- BUJIOBOW CTPYKTYPBI IPYIIIT;

- 00pa30BaTeILHOTO 3aMMpoca POAUTEIICH.

[Toxxoae1 K GOPMUPOBAHUIO TIPOTPAMMBI:

- JlmaHOCTHO-OpHEeHTUpOBaHHBIM. Opranu3amnus 00pa3oBaTEIBHOTO Mpollecca ¢ y4ETOM
[JIaBHOTO KpuTepus 3((HEeKTUBHOCTH 00YyUaIOLIErocs — ero JUYHOCTU. MeXaHu3M — CO3JaHue
YCIIOBUW JUIS Pa3BUTHSA JIMYHOCTH HAa OCHOBE M3Y4YEHHs CIIOCOOHOCTEH oOydaroierocs, €ro

HUHTCPCCOB, CKJIOHHOCTEH.

- HCHTGHLHOCTHLIﬁ. OpFaHI/I?»aI_II/IH ACATCIBHOCTH B O6H_[CM KOHTCKCTC O6pa30BaTeJ'IBHOF (6]

npounecca.

- HCHHOCTHLIﬁ. OpFaHI/I?»aI_II/ISI pasBUTUA W BOCIHTAHUA Ha OCHOBC 06H_Ie‘leJIOBe‘leCKI/IX

HeHHOCTCﬁ, a TaK)KC OTHYCCKHUX, HPAaBCTBCHHLIX U T. H.

- KoMIeTeHTHOCTHBIMN. cI)O]I)MI/II)OBaHI/Ie TOTOBHOCTH 06yqaronmxc51 CaMOCTOATCIBHO

JIENCTBOBATh B XO€ peuiCHUs aKTyaJIbHBIX 3a/1a4.

- CHCTEMHBII. MeToA0JIOTHYECKOe HAaIlpaBJICHUEC, B OCHOBE KOTOPOI'0 JIC)KHUT pPACCMOTPCHUC
06yqalomeroc51 KaK ILIEJIOCTHOIO MHO>KECTBA 3JIEMEHTOB M3 OTHOIISHUN U Ppa3JINYHBIX CBs3€EH

MCXKY HUMHU.



- Juanoruueckuii. Opranusanus mnpouecca ¢ yu€ToM MPUHIMIA THANIOTa, CyObeKT-CyObhEeKTHBIX

OTHOIIIEHUI.

- Ilpo6nemusbiil. PopMUpoBaHHE MPOTPaMMBbl C MO3UIMHA KOMIUIEKCHOTO ¥ MOJIYJIBHOTO
MpeCTaBICHU €€ CTPYKTYphl KaK CHCTEMBI HOJIIPOTPaMM IO 0Opa3oBaTeIbHBIM OONACTSIM U

JCTCKHM BUJaM JACATCIBHOCTU, CHOCO6CTBYIOIIII/IM LCJICBBIM OPUCHTHUPAM PA3BUTHA.

- Kynbpryponoruueckuit. Opranuzamus mpoiecca ¢ y4€ToM MOTEHIana KyJIbTypocooOpa3HOTO

COJICPpIKaHNA AOIIKOJIBbHOT'O 06pa3013aH1/1${.

1.2. Ilnanupyemble pe3yibTaTbl OCBOEHHS OOYyYarOIIMMHCS OCHOBHOM 0O0Opa3oBaTeIbHOM
MpOrpaMMbl  OCHOBHOTO 0011ero oOpazoBaHusi (00sS3aTeIbHO TMPOBEPUTH pazOueHHe TOo

JUYHOCTHBIM, TIPEIMETHBIM | T. 11.)
1.2.1. OOmme HoI0XKeHU

[Iporpamma naér oOyyarommmcsT BO3MOXKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (T€OMH(GOpPMAIMOHHBIX)  TexHojorui.  Ilporpamma  3HaKOMHT
oOyyaromuxcs ¢ TeOMH(POPMALMOHHBIMU CUCTEMaMU U C Pa3IMYHBIMM BUJAMH I'€OJAHHBIX,
MO3BOJISICT TMOJy4UTh Oa30Bble KOMIETEHIUH MO COOpY IaHHBIX U OCBOWUTH IEPBUYHBIE
HaBBIKM paboThI ¢ JaHHBIMU. [loJydyeHHbIE KOMIIETEHIIUU U 3HAHUS NTO3BOJIAT 00Y4aIOLIIMCS
IPUMEHUTh UX MOYTH B JIFOOOM HAINpaBJIEHUM COBPEMEHHOTO pblHKA. OCBOMB MpOrpaMmy,
oOydJaroriecss CMOTyT BBIOpaTh HauOojiee HMHTEPECHYIO [UII HHUX TEXHOJOTHYECKYIO

HaIpPaBJIEHHOCTb, KOTOPOU OHU OyayT 00y4aThCsl B paMKax YriyOiaEHHOTO MOIYJIS.

[Iporpamma 3aTparuBaeT Takue Tembl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
TAHHBIMUY, «OpHueHTHpOBaHHE Ha MECTHOCTH, «OCHOBBI dororpaduny,
«CamocTrosiTenbHblil  cO0p maHHBIX», «3D-MomenupoBaHHe MECTHOCTH U OOBEKTOB
MecTHOCTUY, «l'eonHdpopmarmonnsie cuctembl (I'UC)», «Busyanusamnus u mnpeacTaBicHUe

PE3YIBLTATOBY.

B ocHoBe pa3paboTaHHON MporpaMMbl JIEKUT MeETOAWYECKU HWHCTPYMEHTapHil
¢denepanbHoro ThIoTOpa beicTpoBa AHTOHa FOpheBuua «CeTh MAETCKUX TEXHOIMAPKOB

“KBanropuym”. BBOIHBII MOIYIIbY.

HporpaMMa OpPUCHTHUPOBAHA Ha  JOMNOJHHUTCIBHOC O6p330BaHI/Ie O6y‘IaIOH_II/IXCH

ITKOJIBHOT'O BO3pacTa 7-8 K.
MakcHuMalnbHOE KOJIUYECTBO 06yqa101111/1xc51 B I'pynIme — 15 yenoBek.

1.2.2. CrpykTypa NIaHUpyeMbIX PE3YJIbTaTOB



[InanupyeMble pe3yJbTaTbl ONMPAIOTCS HA BEAYIUME LEJIEBbIE YCTAHOBKH, OTpaXkarolue
OCHOBHOM, CYHIIHOCTHBIM BKJIQJ KaXIOW H3y4acMOM IporpaMMbl B DPa3BUTHE JIMYHOCTH,

oOyJaronuxcs, uX CrocoOHOCTEH.
B cTpykType miiaHupyeMbIX pe3yJabTaTOB BBIAEISAIOTCS CIEAYIOIINE TPYIIIIbL:

1. JluuHoCTHBIE pe3yabTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHON  IPOrpaMMbI

MMpEeACTaBJICHBI B COOTBETCTBHUU C rpynnoﬁ JIMYHOCTHBIX PE3YyJIbTAaTOB.

2. MeramnpenMeTHble pe3ylbTaThl OCBOSHHSI OCHOBHON 00pa30BaTENBHON MPOTpPaMMEI

MIPE/ICTaBJIEHbl B COOTBETCTBUH C MOArPYNIIAMH YHUBEPCATIbHBIX YUEOHBIX AEUCTBUM.

3. IlpemmeTHble pe3yabTaThl OCBOCHHS OCHOBHOW  0Opa3oBaTENbHONW  MPOTPAMMEI

MPEJCTaBICHBI B COOTBETCTBHH C TPYIIIAMHU PE3yJIbTaTOB y4eOHOTO MpeaMeTa.
1.2.3. JIuuHOCTHBIE PE3YIBTATHI
IIpozpammmusie mpebosanus K ypoHio OCHUMAHHOCIU (TUYHOCHHbIE PE3YIbIMAmbl):

— cOpMHPOBAHHOCTh BHYTPEHHEH IMO3UIMU O0O0YYaIomerocs, YMOIMOHAIBHO-TIOJOKUTEITHEHOE

OTHOIIIEHHE 00y4aloLerocs K UIkoJjie, OpUeHTAalMs Ha TI03HAHUE HOBOTO;
— OpUeHTalus Ha oOpa3el] MOBEICHUS «XOPOIIETr0 YUeHUKA;

— c(pOpPMUPOBAHHOCTh CAaMOOLIEHKH, BKJIIOYash OCO3HAHUE CBOUX BO3MOXHOCTEH B YYEHHUHU,
CIIOCOOHOCTH aJIeKBaTHO CYOUTh O TMPUYHMHAX CBOEr0 YyclexXa/Heyclexa B YYEHHH; YMEHHE

BUJIETh CBOU JJOCTOMHCTBA U HEJIOCTATKH, YBaXKaTh ce€0sl U BEPUTH B yCIIEX;
— c(OpPMUPOBAHHOCTH MOTHBAIIUH K YU€OHOU 1A TEIbHOCTH;

— 3HAaHHE MOPAJBHBIX HOPM M CPOPMHUPOBAHHOCTH MOPATBHO-3TUYECKUX CYXKICHU,
CIIOCOOHOCTh K PEUICHHUIO MOPAIBbHBIX MPOOJEM Ha OCHOBE KOOPJIWHAIMU PA3JTHYHBIX TOYEK
3peHusi, COCOOHOCTh K OIIEHKE CBOMX MOCTYIKOB M JIEHCTBUI APYrUX IIOJEH C TOYKU 3pEHUs

COOJIIOICHUS/HapYILIEHUS] MOPAJIbHONH HOPMBI.
IIpoepammmusie mpebosanus K ypoSHIO pa36UmMusL:

- C(I)OpMI/IpOBaHHOCTB MNPOCTPAHCTBCHHOT'O MBIINUJIICHUA, YMCHUC BHICTH 00BEM B IUIOCKUX

npeaMeTax;
— YMCHHC O6pa6aTBIBaTB N CUCTEMATU3NPOBATH 0OJIBIIIOE KOJIMYECTBO HH(bOpMElI.IPIPI;

- C(l)OpMI/IpOBaHHOCTB Kp€aTUBHOI'O MBIINUJICHUSA, TMOHHUMAHUC IPUHOHUIIOB CO3JaHHA HOBOTO

TPOJIYKTa;



— c(OPMUPOBAHHOCTH YCHIYMBOCTH, MHOT033JaYHOCTH;

- C(bOpMI/IpOBaHHOCTB CaMOCTOATCIIBHOI'O NIOJAXO0Ja K BBIIIOJHCHHUIO PAa3JIMYHBIX 3a1a4, YMCHUC

paboTarh B KOMaHJIe, YMEHHE IPABUIIHHO JEIETUPOBATh 33Jauu.
1.2.4. MetanpeaMEeTHbIE PE3yJIbTAThI

I'eorpadus

BbinyckHUK HAy4YUTCS:

. BBIOMpAaTh  UCTOYHUKU  reorpaduueckoil  uHpopManuu  (kaprorpaduyeckue,
CTaTUCTUYECKHE, TEKCTOBbIE, BUIEO- M (POTOM300paKEHUs, KOMIbIOTEpHBbIE 0a3bl JaHHBIX),

AZICKBATHBIC PCIIACMBIM 3aJa4aMm,

. OpUEHTHPOBAThCA B HCTOYHHMKAX reorpaduyeckoil MHpopmammu (kapTorpadudeckue,
CTaTUCTUYECKHE, TEKCTOBBIE, BUICO- U (HOTOM300paKEHUsS, KOMIBIOTEpHbIE 0a3bl JTaHHBIX):
HaXOJHUTh U U3BJIEKATh HEOOXOAMMYIO MH(GOPMALIMIO; OTPENEIISITh U CPABHUBATh KaueCTBEHHBIE
U KOJIMYECTBEHHbIE MOKAa3aTeNM, XapaKTepusyoluue reorpaduueckue oOBEKThI, MPOLECCH U
SIBJICHUS, UX TIOJIOKEHHE B MPOCTPAHCTBE IO reorpaduyeckuM KapTaMm pa3HOTO COJEpKaHus U
OPYTMM  HCTOYHHMKAaM;  BBISBISATH  HEJOCTAIOIIYIO,  B3aUMOJIONONHSIONIYI0  W/WUIH
MIPOTUBOPEUYUBYIO reorpapuueckyio HH(GOPMaIMIo, MPEICTABICHHYIO B OJJHOM WJIM HECKOJIbKHX

HUCTOYHHKAX,

. NpeCTaBIsATh B  pa3M4HbIX (opmMax (B BHUIC KapThl, TaOmUIbI, rpaduka,
reorpa)uuecKoro OmMUCaHus) reorpaguueckyro HHGOPMAIMIO, HEOOXOIUMYIO IS PEHICHUs

yLIe6HBIX " IPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4.
BLIHyCKHI/IK MMOJIYYHUT BO3MOXKHOCTb HAYYUTLCA:
® MOACINPOBATDH FeOFpaCI)I/I‘{eCKI/IC O0OBEKTHI U SABJICHUA,

® INPpUBOIUTL IIPHUMEPLBI IHPAKTUYCCKOTI'O HCIIOJIb30BaHUA reorpa(bnqecxnx 3HAaHUM B

Pa3IMYHBIX 00JIACTSX ACSITCIBHOCTH.

Maremartuka

Craructuka u Teopus BEpOSATHOCTEN

BrinmyckHUK HayyuTCs:

. MIPEJICTaBIATh IaHHBIC B BUJIE TAOJHII, JHArpamm;

® YUTaTb HH(bOpMaHHIO, MNpEACTaBJICHHYIO B BUIC Ta6J'II/II_U>I, AuarpaMMbl.



B noBcenHEBHOM KU3HU U IIPU U3YYECHUU APYTUX MPEAMETOB BbIIIYCKHUK CMOXKET:

. U3BIIEKaTh, UHTEPIPETUPOBATh U MPE0OpPa3oOBhIBaTh MHPOPMALIUIO, TPEACTABICHHYIO B
TaOJMIIaX U HAa TUarpaMMax, OTPasKaloIIyl0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX MPOLIECCOB U

SIBJICHUN.

Harnsanas reomerpus
I'eomerpuueckue Gurypsl
BoeinyckHMK Hay4qUTCS:

. ONepupoBaTh Ha 0Aa30BOM ypPOBHE MOHATUSAMU: (UTYypa, TOUKA, OTPE3OK, IpsiMasi, JIyd,
JIOMaHasi, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPAMOYTOJIBHUK U KBAJpar,
OKPY)KHOCTb M KpyT, NPSAMOYTOJbHBIM mHapasuienenunen, Kyo, map. M3o0paxarh nzydaembie

Gburypsl OT pykd U ¢ IOMOIIIbIO JINHEHKU U HUPKYJIS.

B noBcenHEBHOM )XU3HU U IPHA U3YYEHUU APYTHUX MPEAMETOB BBIITYCKHUK CMOXKET:

. peuaTh NpakTHYEeCKHUe 3a/1a4k ¢ IPUMEHEHHEM MTPOCTEHIIINX CBOUCTB (DUTYD.
W3mepenus u BBIYUCIICHUSA
BbInyCKHHMK Hay4YUTCS:

° BEBINIOJIHATE U3MEPCHUE JIUH, paCCTOHHI/Iﬁ, BCJIIMYMH YI'JOB C IOMOIIBO MHCTPYMCHTOB

JUTSI U3MEPEHUH JUTUH U YTJI0B.
dusuka
BrInmycKkHUK HAayduTCS:

® CO6J'IIOI[aTI> IIpaBuJIa 0e30MacHOCTH H OXpaHbl Tpylda IIpH pa60Te C y‘I66HI>IM u

nabopaTopHBIM 000PYI0OBAHUEM;

® IIOHUMATh IMPHUHIUIIBI HeﬁCTBHH MallluH, HpI/I60pOB 1 TCXHHUYCCKHUX YCTPOﬁCTB, yCI0BUA

HX 0€30IIaCHOTO UCIIOJIb30BaHUS B MIOBCEOHEBHOM KH3HH,

° HCIIOJIb30BATH IIPU BBIIIOJIHCHHUU y‘le6HBIX 3ala4 HAYUYHO-IIOMYJIAIPHYRO JIUTEPATYypPy O

(bu3nYecKuX SABICHUSX, CIPABOYHbIE MAaTepUalIbl, PECYpPChl HHTEPHETA.
WNudopmaruka

BbImycKHUK Hay4uTCS:
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. pasnu4arh BUBI HHGOPMAIIUU 1O crIoco0aM e€ BOCIPHUATHS YEIOBEKOM H IO CIIOco0am

et MMPCACTAaBJICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX,

. OPUBOAUTH TPUMEpPhl MH(POPMALMOHHBIX IPOIECCOB (MIPOLECCOB, CBA3AHHBIX C

XpaHEeHHUeM, NpeoOpa3oBaHUEM U Niepeadeii JaHHbBIX) B )KUBOW MIPUPOJIE U TEXHHUKE;

. knaccuduiponats cpeactsa MKT B COOTBETCTBHUH ¢ KPYrOM BBITIOJTHSAEMBIX 3371a4.
MaremaTtuueckrue 0CHOBbI HHPOPMaTUKU

BBINTYCKHHK NIOJIyYUT BO3MOKHOCTB:

. MMO3HAKOMUTHCA C TpPUMEpaMH MaTeMaTHYECKUX MOJeNed ¢  HMCIHOJIb30BaHUEM
KOMIBIOTEPOB TIPH UX aHAIHM3E; MOHATH CXOJICTBA U PA3JINYUs MEXKy MaTEeMAaTUUECKOU MOJIETBIO
00BEKTa M €ro HATypHOH MOJENbI0, MEXIYy MaTeMaTHYeCKOW MOJENbI0 OOBEKTa/SIBICHUS M

CIIOBECHBIM OITUCAHHUEM.

Hcnonb30BaHre NporpaMMHBIX CUCTEM U CEPBHCOB
BrimyckHUK HAayduTCS:
. KJ1acCUPUIMPOBATH (hailiibl IO TUIY U UHBIM [TapaMeTpam;

. BBITIOJIHATh OCHOBHBIE omnepauuu ¢ (aiinamu (co3aaBaTh, COXpaHATh, PEAAKTHPOBATH,

yAAJSATh, ApXUBUPOBATH, «PACTIAKOBBIBATH)» APXUBHBIE (aiiibl).

BrinmyckHuk oBiajgeeT (Kak pe3yabTaT IPUMEHEHUS! IPOrPaMMHBIX CUCTEM U UHTEPHET-CEPBHCOB

B JaHHOM Kypce U BO BCEM 00pazoBaTeIbHOM IIpoIiecce):

. HaBbIKaMU pabOThl C KOMIBIOTEPOM; 3HAHUSIMH, YMEHUSMU U HaBBIKAMHU, TOCTATOUHBIMU
Ui pabOThl C Pa3IUYHBIMH BHUJAMHU MPOTPAMMHBIX CHUCTEM U HUHTEPHET-CEpBHUCOB ((aillioBbie
MEHEKEPhI, TEKCTOBbIE PEIAKTOPbI, ANEKTPOHHBIE TAONUIIBI, Opay3epbl, TOUCKOBBIE CHCTEMBI,
CIIOBapH, AJIEKTPOHHBIE SHIIUKIIONEIUHN); YMEHUEM OMHCHIBATh PaOOTy 3TUX CUCTEM M CEPBHCOB

C UCIIOJIb30BAHUECM COOTBGTCTBYI-OH.[G?I TCPMHHOJIOTHUH;

. pa3nuyHbBIMU (opMaMH MPEACTaBICHUS AAHHBIX (TaONMIbI, AUArpamMMbl, rpaduKd U T.
1.);
° IIO3HAKOMHUTCA C HpOFpaMMHHMI/I CpeI[CTBaMI/I JJIA pa6OTLI C ay,[[I/IOBI/ByaJIBHBIMI/I

AaHHBIMHU U COOTBETCTBYIOIIITUM MIOHSATUHHBIM arrapaTroMm.

BhINMyCKHHUK MOTYYUT BO3MOKHOCTD (B JaHHOM Kypce U MHOM YyueOHOH e TeIbHOCTH):
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® IIPAKTUKOBATLCA B HCIIOJIB30BAHMU OCHOBHBIX BHJOB IIPHUKIAAHOTO HIPOrpaMMHOIO

obecrnieueHus (PeIaKTOPbI TEKCTOB, AJICKTPOHHBIE TA0JIHUIIBI, Opay3epsl U Jp.);

° IIO3HAKOMUTBCA C HIpUMEpaMU HCIIOJb30BaHHUA MATCMATUUYCCKOTO MOJCIHMPOBAHUSA B

COBPEMEHHOM MHpE;

° MMO3HAKOMHUTHCS C ITOCTAaHOBKOM BOIIpoOCa O TOM, HACKOJIBKO AOCTOBCPHA IIOJYy4YCHHAA
I/IH(bOpMaIlI/Iﬂ, MNOAKPCIJICHA JIM OHa J0Ka3aTCJIbCTBAMU IOJJIMHHOCTH (HpI/IMep: HaJIM4ue
3JI€KTpOHHOI71 HOIIHI/ICI/I); INO3HAKOMUTBLCA € BO3MOKXHBIMHU IMOAXO0AaMHU K OLCHKC JOCTOBCPHOCTH

nHpopmanuu (IpUMep: CpaBHEHUE TAHHBIX U3 PA3HBIX HCTOYHUKOB);
. MMO3HAKOMUThCA ¢ mpumepamu ucnob3oBanus KT B coBpemenHOM Mupe;

. MOJIYYUTh MPEACTABICHUS O POOOTU3HPOBAHHBIX YCTPOMCTBAX M MX HCIOJIb30BAaHUM Ha

MPOU3BOJCTBE U B HAYYHBIX UCCIIETOBAHUSX.
Texuomorusa

Pesynbratel, 3adBneHHbIE 0Opa3zoBaTeNbHOM mporpammoil  «TexHomorus» 1o  Oiokam

COJICPIKAHUS

dopMupOBaHUE TEXHOJOTHYECKOW KYJABTYphl U TMPOEKTHO-TEXHOJOTMYECKOIO MBIIUICHUS

00yJaroIuXxcst

BoinmyckHUK Hay4YUTCS:

. ClIeIOBaTh TEXHOJIOTHMH, B TOM YHCJIE B MPOIECCE U3TOTOBJIEHUS CYOBEKTUBHO HOBOIO
MIPOJIyKTa;
. OLICHUBATh yCJOBHUS TMPUMEHUMOCTH TEXHOJOTMH, B TOM 4YHCIE C TO3UIMH

9KOJIOTUYECKOM 3alIUIEHHOCTH;

® IIPpOrHO3HUPOBATL 110 W3BECTHOM TEXHOJOI'MH BBIXOAbI (XapaKTepI/ICTI/IKI/I HpOIIYKTa) B
3aBUCMMOCTH OT HU3MCHCHUA BXO,Z[OB/HapaMeTpOB/pecprOB, IMPOBCPATH IIPOIrHO3bI OIIBITHO-
SKCIICPUMCHTAJIbHBIM HYTéM, B TOM 4YHUCIC CaMOCTOATCIIBHO IUIAHUPYd TaKOro poJda

OKCIICPUMCHTBI;

° B 3aBUCHUMOCTHU OT CUTyallUHW OIITUMHU3UPOBATH 0a30BbIe TCXHOJIOTUU (SanaTHOCTB —
KaquTBO), NpOBOAWUTL QAHAJIN3 AJBTCPHATUBHBIX PECYpCOB, COCIUHATL B €IUHBIN TIJIaH
HECKOJIBKO TEXHOJIOTUH 03 ux BUJAOU3BMCHCHUA UIA IMOJYYCHHA  CIIOKHOCOCTABHOI'O

MaTepHaAILHOTO WJIM UH(POPMALMOHHOTO MPOAYKTa;

° MNPpOBOAUTH OLUCHKY U UCIIBITAHUC IMMOJTYYCHHOT'O TPOAYKTA,
12



° IIpOBOAUTD aHaJIn3 HOTp€6HOCT€fI B TEX nJIn HHBIX  MAaTCpUaJIbHBIX HJIN

MH(POPMAIMOHHBIX MPOIYKTaX;

. OIMCHIBATh TEXHOJIOTUYECKOE PEIICHHE C MOMOIIBI0 TEKCTa, PUCYHKOB, Tpaduyeckoro
N300pakeHus;
° AHAJIM3UPOBATE BOSMOJKHBIC TCXHOJOTHUYCCKUC PCIICHUA, OIPECACTIATh UX JOCTOMHCTBA U

HEAOCTATKHN B KOHTCKCTC 3aIlaHHOI>'I CUTyaluu,

. MPOBOJUTh M AHAIU3MPOBATh Pa3pabOTKy W/MUIM peau3alMio MPUKIAJHBIX IPOEKTOB,
MPEANOJIAraroIuX:
. OTIpEJIeNIEHNE XapaKTepUCTUK U pa3pabOTKy MaTepHUaJbHOTO MPOJYKTa, BKJIHOYAs €ro

MOJISTMPOBaHUEe B HWH(POpPMANMOHHOW cpene (KOHCTPYKTOpPE), BCTpaMBaHUE CO3JIAHHOTO

MH(OPMALIMOHHOTO MPOJYKTa B 3a/IaHHYIO 000JIOUKY,

. M3TOTOBJICHUE HWH(GOPMAIIMOHHOTO MPOJAYKTa MO 3aJaHHOMY aJTOPUTMY B 3aJlaHHOU
000JI0UKE;
. MPOBOJNTh M AaHAJM3UPOBATh pPa3pabOTKy W/WIM pPealn3alyi0 TEXHOJIOTHUSCKUX

MMPOEKTOB, TIPEIOJIar afoIIHX:

— ONTHUMHU3AIMIO  33JaHHOTO  CrHoco0a  (TEXHOJOTHMH) TOJYYeHHS  TpeOyromerocs

MaTepuaIbHOTO MPOIYKTa (MOCIe €ro MPUMEHEHHUSI B COOCTBEHHOM MPAKTHKE),

— pa3paboTKy (KOMOMHHUpOBAHUE, M3MEHEHHE IMapaMeTPOB WU TpeOOBaHUU K pecypcam)

TEXHOJIOITMH IIOJTYYCHUSA MATCPUAIBHOTO U I/IH(i)OpMaHI/IOHHOl"O MNpoAyKTa € 3aJlaHHbIMHU

CBOMCTBaMH;
. MPOBOJAUTh M aHAIM3UPOBaTh  pa3pabOTKy W/WIKM  peaju3aluio  IPOEKTOB,
MPEANOJIararnmx:

— IUIaHUpOBaHUE (pa3paboTKy) MaTepUANbHOTO MPOIYKTa B COOTBETCTBUU C 3ajadei

coOCTBEHHOI ACATCIBbHOCTH (BKJ'IIO‘{aH MOJACINPOBAHUC U pa3pa60T1<y I[OKYMGHTB.I_[I/II/I),

— IIaHUPOBAHUC (pa3pa60TKy) MaTCpHUAJIbHOIO IIPOAYKTa Ha OCHOBE CaMOCTOSATCIBHO

MPOBEAEHHBIX UCCIIEOBAHNHN MOTPEOUTENBCKUX HHTEPECOB.
BbIMYCKHUK MOTYYUT BO3MOXKHOCTh HAyUUThHCS:
. BBIBJIATE U (OPMYTUpPOBaTH MpoOieMy, TpeOyIOIyI0 TEXHOJIOTHYECKOTo

pelLIeHus;
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® MOI[I/I(bI/H_[I/IpOBaTb UMCHOIITUECCS IMPOAYKThI B COOTBETCTBUHN C
CUTYyaIueil/3aka30M/IOTPpeOHOCThIO/3ajaueld  ICATeIbHOCTH W B COOTBETCTBHH C  HX

XapaKTePUCTUKAMH pa3padbaThIiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

° TCXHOJIOTM3UPOBATh CBOI OIBIT, MPCACTABIATH HAa OCHOBC PCTPOCIICKTHBHOIO
aHajJim3a " YHI/I(l)I/IKaHI/II/I ACATCIIBHOCTHU OIMMCAHUEC B BHUAC MHCTPYKLIUHU WA TEXHOJIOTHYECKOM

KapThI.
1.2.5. IlpenmeTHbIE PE3YNBTATHI
IIpozpammmnsie mpebosanus Kk 3HAHUAM (Pe3yIbmamsl Meopemuieckol n0020Mo8KU):

. npaBuiia 0€30MacHON paboOThl € 3IEKTPOHHO-BBIYMCIUTEIbHBIMU MAalllUHAMU U

CpeacTBamMu /s cOopa MPOCTPAHCTBEHHBIX JAHHBIX;

° OCHOBHBIC BH/IbI ITPOCTPAHCTBCHHBIX JAHHBIX;
° COCTaBHBIC YaCTU COBPEMCHHBIX FGOI/IH(i)OpMaHI/IOHHBIX CCPBUCOB;
. npodeccuoHaNbHOE MPOrpaMMHOE obecrieueHne TUTST 00paboTku

IMPOCTPAaHCTBCHHBIX TaHHBIX,

. OCHOBBI ¥ IPHHIIUTIBI 23POCHEMKH;

. OCHOBBl M TIPUHIMITBI PAa0OTHl TJIOOATHHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX
cuctem ('HCC);

. NpEACTaBJICHAE W  BHU3yalHW3alMsl  NPOCTPAHCTBEHHBIX  JIAHHBIX  JUIS

HerO(beCCI/IOHaJ'II)HI)IX HOHBSOBaTeHCﬁ;

. npuHLuIel 3D-monenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpahuuecKux CepBUCOB;
. OpeICTaBI€HUEe M BHU3yalM3alUs  MPOCTPAHCTBEHHBIX  JAHHBIX  JJIs

HenpogecCHOHATIbHBIX MOJIb30BATEICH;
. nemuprupoBaHue KOCMUYECKUX N300paskeHHi;
. OCHOBBI KapTorpaduu.

HpOZpaMMHble mpe606amm K YMEHUAM U HABbIKAM (pe3yfzbmambz l’lpaKmu'-lECKOZZ

Nn0020MOBKU):
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. CaMOCTOSITEJIBHO pelIaTh IIOCTABJICHHYIO 3ajady, aHAIM3UpYys U I[oadupas

MaTepHabl U CPEICTBA AJI €€ PEIICHUS;

® CO3J1aBaTb U PACCUUTBIBATH MOJETHBIN TIJIaH JIIsL OECIIMIIOTHOIO JIETATEIHHOIO
anmnapara;
. oOpabarbiBaTh ~ ad9pOCHEMKY W  TOJNydYaTh TOYHBIE OpPTO(OTOIUIAaHBI |

ABTOMATHU3UPOBAHHBIC TpéXMepHI)IG MOACIN MECTHOCTHU,

. MOJIenpoBaTh 3D-00bEKTHI;

. 3alMINaTh COOCTBEHHBIE MPOEKTHI;

. BBITIOJIHATH OLIU(POBKY;

° BBIIIOJIHATH HpOCTpaHCTBeHHBIﬁ aHaJIn3,

. CO31aBaTh KapThl;

. CO3/1aBaTh MPOCTEHIIME reorpaduuecKue KapThl Pa3IMIHOTO COJCPKAHMS;

. MOJENUPOBAThH reorpaduieckre 0ObEKTHl U SBJICHUS;

. MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIOIB30BaHUS reorpapuuecKkux 3HaHUN B

Pa3IMYHBIX o0nacTIx JCATCIIBHOCTU.

1.3. Cucrema OICHKH JOCTHIXKCHUSA IINIAHUPYCEMBIX PE3YJIbTATOB OCBOCHHA OCHOBHOH

00pa3oBaTelIbHOW TPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHHs
Buapl koHTpOIIS:
- POMEKYTOYHBIH KOHTPOJIb, TPOBOJIUMBIN BO BPEMsl 3aHSTHIA,
- UTOTOBBIl KOHTPOJIb, IPOBOAUMBII TIOCIIE 3aBEPIICHHSI BCCH yIeOHOM MPOTPaMMBI.
@DopMBI TPOBEPKU PE3YITHTATOB:
- HaOMro/IeHre 32 00y4JarolMMUCS B TIPOIlecce paboTHI;
- UT'PBI,
- UHJIMBHUTyaJIbHBIC U KOJUICKTUBHBIC TBOPUYECKUE PAOOTHI;
- Oecespl ¢ 00YJAOIIUMHUCS U UX POJTUTEISIMH.

@OopMBI IIOIBEICHUS UTOTOB:
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- BBIIIOJIHEHUE IIPAKTUYECKUX paboT;

- TECTBHI;

- aHKETEHI,

- 3alyTa MpocKTa.

Hroropas arTecranusa 06yqafonmxcs1 MMPOBOAUTCA IO pE3yJbTaTaM IMOAIOTOBKH H 3alIWUTLHL

IIPOEKTA.

I[J'ISI OLICHUBAaHUA JOCATCIIbHOCTHU 06yqafoumxc;1 HCIIOJIB3YIOTCA HWHCTPYMCHTBI CaMO-

B3aNMMOOIICHKH.

Y4eOHO-TeMaTHYeCKOE IIJIAHUPOBAHHUE:

No | Pazgen mporpamMmel yd4eOHOTO Kypca KosnnaecTBo
n/m 4acoB
1 3nakoMcTBO. TexHuka Oe3omacHocTH. BBomHoe 3ansTue («Menss | 1
MHD»).
2 BBenenne B reomHdopmanmonHele  TexHojoruu.  Keiic  1: | 4

«CoBpemenHnble kapThl, niim Kak onucarb 3emiiio?».

Keiic 3HakoMHUT 0Oy4aronuxcsi ¢ pa3HOBUIHOCTAMU JAaHHBIX. Peras
3a/avy Kelica, 00ydaronuecs MpoXo T CIEeYIONNe TEMATHKU: KapThl
U OCHOBBI HX (DOPMHpPOBAHHS; HU3YYCHHE YCJIOBHBIX 3HAKOB H
MPUHIIMIIOB HX OTOOpaXeHHs Ha KapTe; CUCTEMBbl KOOpPJAMHAT H
MPOEKUUNA KapT, UX OCHOBHBIE XapPaKTEPUCTHUKA MU BO3MOMKHOCTH
MpUMEHEeHHsI; MacmTad u Jp. BCIOMOTAaTelbHbIE HWHCTPYMEHTBI
(hopMHUPOBaHHSI KAPTHI.

n
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Keiic 2: «I'mobanpHOe mo3unmonupoBanue “Haiimu cebs Ha 3eMHOM
mape”».

HecmoTpss Ha TO, 4TO HAaBUTaTOphl M CHOPTUBHBIE TPEKEPHI CTAIU
HEOTHEMJIEMOM YACTBIO HALIEW XKU3HU, MAJO KTO 3HAET NPUHUHUI UX
pabotsr. Ilpoiias keiic, oOy4arommuecs y3HatoT npo ['JIOHACC/GPS
— TPUHOUOBL  pa0OThI, HCTOPHUIO, COBPEMCHHBIE  CHUCTECMBEI,
npuMmenenue. I[lpumenenue morrepoB. Busyanuzamusi TEKCTOBBIX
JTaHHBIX Ha KapTe. Co3manue KapThl MHTEHCUBHOCTH.

®dortorpaduu 1 MaHOPaMBI.

Pazmen, TOCBAMIEHHBIA WCTOPHM W TPUHIUIAM  CO3JIaHUS
dotorpadun. OOygaromuecs MO3HAKOMSITCA C TEXHUKOW CO3/IaHUSA
dboTorpadun, TO3HAKOMSATCA C  BO3MOXHOCTSIMU  TPUMEHEHUS
(dboTorpadun Kak cpencTBa CoO3AaHUS Yero-Iru0o.

OcHoBbI a3podotochéMkH. [IpuMeHnenre 6eCTHIIOTHRIX aBUAIIMOHHBIX
cucteM B a3podorochéMke. Keiic 3.1: «/lns vero Ha camom perne
HY)K€H O€CIUIIOTHBIH JIeTaTeNbHbIN anmnapar?.

OOBEMHBIN KelC, KOTOPBIN TTO3BOIUT 00yUJaIOIIUMCSI OCBOUTH TIOJTHYIO
TEXHOJIOTMYECKYI0  LENOYKY, MCHOJb3YyEMYI0  KOMMEPYECKUMHU
KOMMaHUSAMHU. Y CTPOUCTBO M NpUHIUNEI GyHKITMOHUpoBaHusi BITJIA,
OCHOBBI ()OTO- U BUICOCHEMKHU U MPUHIUIOB Mepeaadynd nHGopMaluu
¢ BIIJIA, o6paboTtka ganabix ¢ BITJIA.

15

Keiic 3.2: «M3MeHeHue cpenibl BOKPYT IIKOJIbD.

[Iponomkenune ketica 3.1. OOyuaromuecs, uMess B CBOEM
pacnopsiKeHUH 3JeKTpOHHYI0 3D-Mojenb MIKOJIBI, MPOJOJIKAIOT
BHOCUTh M3MEHEHHUS B MPOJYKT C LENbI0 OJlaroycTpoiicTBa paiioHa.
OO6yuaromuecss TPOJIOJDKAIOT COBEPIICHCTBOBATh CBOM HaBbIK 3D-
MOJENUPOBAHUS, 3aBEpILIasi IPOEKT.

IToaroroBka 3amuTel IIPOCKTA.

3aIJ_[I/ITa IIPOCKTOB.

17



OO01mue moJI0KeHud

IIporpamma  «I'eonHpOpPMALIMOHHBIE  TEXHOJOTMM»,  SABISSCH  HEOOXOAMMBIM
KOMIIOHEHTOM 00I1ero 00pa30BaHUs BCeX OOy4arOIIMXCs, MPENOCTABISAET MM BO3MOKHOCTb
IIPUMEHATh HA IPAKTHUKE 3HAHUS OCHOB HayK. [Iporpamma siBiisseTcst pakTUUECKH €IMHCTBEHHBIM
IIKOJBHBIM YU4E€OHBIM KypcOM, OTpPaXalolIUM B CBOEM COJEpP)KAaHUU OOLIMe MPHUHIUIBI
npeooOpasyrouieil JesTeIbHOCTH 4YelloOBeKa M BCE acCHeKThl MaTrepHaibHOM KyinbTypbl. Kypc
HalpaBJIeH Ha OBJIAJIeHHE 00yJaroIMMUC HaBbIKaMU KOHKPETHOW MpeMeTHO-IIpeoOpasyromien
NeATeNbHOCTH, CO3JJaHHE HOBBIX LIEHHOCTEH, YTO, HECCOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pa3BuTHs o0mmecTBa. B pamkax «TexHOJIOTHNY MPOUCXOAUT 3HAKOMCTBO ¢ MUPOM Tpodeccuii u
OpHUeHTaIusl 00yJaroluXxcsi Ha paboTy B paziIMuYHBIX cdepax OOLIECTBEHHOTO MPOU3BOJICTBA.
Tem cambIM oOecnieuuBaeTcs MPEEMCTBEHHOCTh Iepexoja OOydarolmmxcs OT oOIIero K

HpO(l)eCCI/IOHaJ'IBHOMy 06pa30BaHI/IIO )51 prnOBOfI ACATCIbHOCTH.

IIporpamma npeamera «TexHonorus» oGecriednBaeT (GOpPMHUPOBAHUE y OOYHAIOLIMXCS
TEXHOJIOTHYECKOT0 MbIIIIeHUs. CXeMa TEXHOJIOTMYECKOT0 MBIIUIEHUS (MOTpeOHOCTh — IeNTb —

CII0C00 — pe3y.HLTaT) MO3BOJISIET Hauboee OpraHu4HO pCliaTh 3aJa4r YCTAHOBJICHHA CBsI3eH
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MEXJly 00pa30BaTeIbHBIM U KM3HEHHBIM MPOCTPAHCTBOM, 00pa30BaTEIbHBIMU PE3YJIbTaTaMHU,
MOJIyYeHHBIMH TIPYM W3YYCHHUH Pa3IMYHBIX TPEAMETHBIX OOJIaCTei, a Takke COOCTBEHHBIMHU
o0pa3oBaTeNbHBIMU  pe3yJabTaTaMu (3HAHHSAMH, YMEHUSMH, YHHBEPCAJIbHBIMU Y4€OHBIMU
NEUCTBUSIMM W T. J.) U JKU3HEHHbIMHM 3agadyaMu. Kpome TOro, cxema TEXHOJIOTMUYECKOTO
MBIIIJIEHUS] TO3BOJIIET BBOAMTH B 0OOpa30BaTelbHBIA IPOLECC CHUTYalMH, MAAIOLIUE OIbIT
NPUHATHUS TIParMaTHYHBIX PEIICHHH HAa OCHOBE COOCTBEHHBIX 00pa30BATEIbHBIX PE3yIbTATOB,
Ha4yMHAsi OT pELIEHUS OBbITOBBIX BONPOCOB M 3aKAHYMBAs pEIIEHUEM O HaIpaBICHUAX
MIPOJIOJKEHHST 00pa30BaHus, IOCTPOCHUEM KapbepHBIX U KM3HEHHBIX IIaHOB. Takum oOpasom,
nporpamma  «l'eonHopMaTuka» TO3BOIAET CcHOPMUPOBATH Yy OOYy4arOLUXCS pecype
MPaKTUYECKUX YMEHMM U ONbITa, HEOOXOOUMBIX JJISi pa3yMHOM OpraHu3aluud CcOOCTBEHHOM
KU3HU; CO3/MaéT YCIIOBUSA MJIs Pa3BUTHS WHULMATUBHOCTH, H300peTaTeabHOCTH, TMOKOCTU

MBIIIJICHUS.

Y4e0HO-BOCIIUTATEIBHBIN  MPOIIECC HAMpaBlIeH Ha (GOpPMHUpOBAHHUE W  Pa3BUTHE
Pa3IUYHBIX CTOPOH OOYUAIOIINXCS, CBA3AHHBIX C pean3aliuell Kak MX COOCTBEHHBIX HHTEPECOB,
TaKk M MHTEPECOB OKpyxkatomero mupa. IIpu 3tom rubGkocTh mporpamMmsl MO3BOJIIET BOBJIEUYb
00YyJarOIMXCsl ¢ Pa3IMYHBIMH CITOCOOHOCTSIMU. BOJbION 00BEM MPOEKTHBIX padOT MO3BOJISET
YYECTh MHTEPEChl M OCOOCHHOCTH JIMYHOCTH KaXKJOTO OOydaromierocsi. 3aHsITHs OCHOBAaHBI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHAX OOYYCHHs, a TaKKe CHUCTEMHO-ICSITEeIHbHOCTHOM

MeTOJIe O0yUCHHS.

HaHHaﬂ Imporpamma Impeamojaract BapI/IaTI/IBHHﬁ IIoAX0J, TaK KaK B 3aBHCHUMOCTH OT
06yqa10mer005{ IMMO3BOJIACT YBCIUWYNTH UK YMCHBIIUTDH 00BEM TOM MM MHOM TEMBI, B TOM YHCJIC

" CJIIOKHOCTB, a TAKXKE IMOPAAOK IIPOBCACHUA 3aHATHIA.

2.2.2. OcHOBHOE cojep:KaHHE Y4eOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO

o0OpaszoBaHus

Ha npoTspkeHun Kypca mnporpamMmbl OOydaroluecs IO3HAKOMSTCA C Pa3InYHbIMU
reOMH(pOPMALMOHHBIMUA CUCTEMAMHU, Y3HAIOT, B KAKUX 00J1acTsAX IPUMEHsETCsl reOMH(OopMaTHKa,
KaKMe 3aJaud MOXET pelaTh, a TaKXKEe CMOTYT CaMU INPUMEHATh €€ B CBOEH IOBCEIHEBHOMN
xu3HU. OOydaromrecs 0a30BO yCBOSAT NPUHIMIT NO3MIMOHMpoBaHUs ¢ mnomouibto ['HCC.
VY3HaloT, KaK MOKHO OpPraHWU30BaTh COOP CIYTHUKOBBIX JAaHHBIX, KaK OHM NPEACTaBISAIOTCA B
TEKCTOBOM BHUJI€ U KaK MX MOXHO BU3YaJH3UpOBaTh. B pamkax mporpammsl BEIOEpYT MPOEKTHOE
HafpaBJeHUe, HAay4yaTcs CTaBUTh 3aJ[ayd, UCCIIEO0BaTh MpOOIEeMaTHKY, IJIAHUPOBAaTh BEACHUE

MPOCKTAa U T'PaMOTHO pacpeACIsATb POJIM BHYTPU KOMAH/IBIL.
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OOyuaromuecss CMOTYT TO3HAaKOMHUTBCSI C HMCTOPHUEH TNPUMEHEHHUS OeCHHJIOTHBIX
JIeTaTEeNbHBIX allapaToB. Y3HAIOT O COBPEMEHHBIX OECIMIOTHUKAX, CMOTYT PEUINTh Pa3IHYHbIC
3aJ]auy C UX MOMOUIbIO. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX OECITMIOTHBIX
cucrem. OOyJaroniuecs: y3HaIOT, KaK CO3MaéTCs MOJIETHOE 3alaHue i OecMiIOTHHKOB. Kak
MPOU3BOJUTCS 3alMyCK W JanbHeimas chéMka ¢ momombio BAC. A Takke moJsiydar Takue

pe3yabTaThl ChbEMKHU, KaK OpTO(OTOIIaH U TPEXMEPHBIE MOJIEIH.

OOyvarommecss  yriayOsTcs B TEXHOJIOTHIO  OOpa0OTKM  TEOJaHHBIX  IYTEM
ABTOMATH3UPOBAHHOTO MOJICTUPOBAHUS OOBEKTOB MeCTHOCTH. CaMOCTOSITEIbHO CMOTYT

BBITIOJTHUTH ChEMKY MECTHOCTH 110 TIOJIETHOMY 3aaanuto. Co3znanyt 3D-Monemnu.

OOyuaromuyecs 03HaAKOMATCS C pa3IMYHbIMU YCTPONUCTBAMU IPOTOTUIIMPOBAHUA. Y 3HAIOT
oOlIue MpUHLUIBI paboThl YCTPOMCTB, cepbl MX NPUMEHEHHUS M MPOAYKTHI JIEATEIbHOCTU
JaHHBIX YCTpoMcTB. OOydaromuecss Hay4daTcsl TOTOBUTH 3D-Mozenu i medyatd ¢ MOMOIUIBIO
9KCIopTa JaHHBIX. JIOMOJHAT MOAENU MO AAHHBIM a’pO(OTOCHEMKH C TOMOIIBIO PYYHOTO

MOJCINPOBAHNA. HpI/IMeHSIT YCTpOﬁCTBa JJI TPOTOTUIIUPOBAHUA I I€UATH 3aIlaHUA.

OO6yuaromuecs u3ydatr OCHOBBI B TOATOTOBKe npe3eHTanuu. Cosnanyt e€. [loaroroBsrcs

K MPEICTaBICHUIO pean30BaHHOrO mpoTotumna. [IpencraBsaT ero, 3amuiias mpoeKT.

KanenpapHo-remaruyeckud  y4eOHbIM  rpaduk

Ne | Mecsu dopma Kou- Tema 3ansTHA dopmMa KOHTPOJISI
/ 3aHATUS | BO
n 4acoB
1 | Cenra6ps | JI/IIP 1 3HAKOMCTBO. Texnuka | becena
0€3011acHOCTH. BBoanoe
3ansitue (Mensis mup+).
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CenTs0pb

JUTIP

HeoOxomuMocTh  KapTel B
coBpemeHHoM Mupe. Coepsr
OPUMEHEHHS, TEePCIEKTUBBI
UCTIOJIb30BAHUS KapT.

Becena

CeHTs0pb

JUTIP

BekropHbsle = maHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ier xkak aTpudyt
KapTHl. 3HAKOMCTBO c
KapTorpauuecKuMu OHJIAH-

CepBUCaMU.

Becena

CenTs0pb

JU/TTIP

Cset u nser. Ponp nBera Ha
kapte. Kak 3actaBuUTh UBET
paboTtath Ha cebs?

Bbecena

OxkTs10pB

JI/TIP

Co3manvie W myOnMKaIus
COOCTBEHHOM KapTHI.

JemoHcTpanms
pelIeHus Keiica

OxkTs10pB

JI/TIP

CucreMmsl 1J100aJIBHOTO

MMO3UIMUOHUPOBAHUS.

becena

OxkTs10pB

J/TIP

[IpumeHeHue CIyTHUKOB MJIst
MO3UIIUOHUPOBAHHUSL.

JemoHcTpanus
pelIeHus Keiica

OxTs6pb

JU/TIP

Hcropus doTorpadumu.
®dotorpadus Kak  crmocod
U3YUYCHHS OKPYXKAFOIIEro

MUpa.

becena

Hos6ps

JUTIP

XapaKkTepUCTUKU
¢doroanmnaparos. IlomyueHue
Ka4eCTBEHHOTO ()OTOCHUMKA.

becena
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10 | Hos6pb JI/TIP Coznanue chepuueckux | becena
MMaHOPaM. OcHoBHBIE
HOHATHS. Heo6xonumoe
o0opymoBaHue. TexHnuka
ChEMKHU cepuieckux
[IaHOpaM pa3IM4HOM
arnmaparypomu.

11 | Hosi6pb JI/TIP Coznanue chepuueckux | TectupoBanue

12 MaHopam. CuiuBka
NOJIy4YEHHBIX  (oTorpaduii.
Koppexuus 51 perylb
aHOPaM.

13 | dexabpn JI/TIP doTorpammeTpusi U ee | becena
BIMSIHIE Ha COBPEMEHHBIH
MUD.

14 | Jlexabpn JUTIP Cuenapun cbeMku 00bekTOB | becena
TUTSE MOCIIEAYIONIET0
MOCTPOCHHUS ux B
TPEXMEPHOM BUJIE.

15 | Jlexabpn JI/TIP [TpuHIIHT noctpoenus | becena

16 TPEXMEPHOTO  HM300pakeHUs
Ha KommbioTepe. PabGora B
doTorpammerpudeckom I10 -
Agisoft ~ Metashape  wiu
AQHAJOTUYHOM. O6paboTka
OTCHSITOTO MaTepuaa.

17 | Hdexabpn JUTIP becniunorHuk B | becena
reouH(popMaTUKe.
YCeTpoiicTBO U IIPUMEHEHUE
JpOHA.

18 | SuBaps JU/TIP Texuuueckne ocobenHocTH | becena

BIIJIA.
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19 | SAuBaps- JUTIP [Munotuposanue BILJIA. TectupoBanue
20 | ®eBpanb
21
22 | ®eBpanb JUTIP Hcnonb3oBanue JemoHcTpanus
23 OeCIIOTHHKA Il CHEMKH | pelICHUs Keica
24 MECTHOCTH.
25 | Mapt JUTIP Bosnukaronmme — mpobnemsl | becena
npu co3ganuu 3D-monenei.
CriocoObl  pegakTUpOBaHUS
TPEXMEPHBIX MOJEIIECH.
26 | Mapt JU/TTIP Texnonoruu becena
POTOTHITHPOBAHUSI.
VYcerpoiicTBa 71 BOCCO3JaHUS
TPEXMEPHBIX MOJIENEH.
Pa6ota ¢ 3D-npunaTEpOM.
27 | Maprt JI/TIP Odusnveckue u xumuueckue | TectupoBaHue
CBOMCTBa IntacThka it 3D-
MIpUHTEpA. [Teuats
TPEXMEPHOW MOJAEIH MIKOJIBL.
28 | Maprt JI/TIP Pa6ora B IIO mns pyunoro | becena
TPEXMEpPHOTO
MmoaenupoBanus — ScetchUP
WJIM aHAJIOTHYHOM.
29 | Anpenb JUTIP OKCNIOPTUPOBAaHUE becena
30 TPEXMEPHBIX ¢aiinos.
31 ITpoexkTupoBanue

COOCTBEHHOM CIICHBL.
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32 | Anpens JUTIP 1 [lewarp wmonenu Ha 3D- | becena

IPUHTEpE. Odopmiienue
TPEXMEPHON  BELIECTBEHHOU
MOJETIN.
33 | Maii 1P 1 [MoaroroBka 3aITUTHI
IIPOEKTA.
34 | Maii I1P 1 3amuTa IpoeKTOB. JemoHcTpanms

pEelIeHHs KEeMCOB

3.2. Cucrema yclIOBH peaju3aiii OCHOBHOM 00111e00pa3oBaTeIbHON TPOrPaMMBbI

3.2.1. Omnucanue KaJIpoOBBIX YCIOBUU peaM3allid OCHOBHOM 0Opa30BaTEIbHON MpOTpPaMMBbl

OCHOBHOI'O O6I_I_I€FO O6p8.30BaHI/I$I (oanaHHe KOMIIETCHIIU I HaCTaBHI/IKa)

HacraBauk IIporpaMmbl ((FGOI/IH(i)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX AKTYaJIbHbIX 3HAHWUM 1O
HaIIpaBJICHUIO TI'COIIPOCTPAHCTBCHHBIX TeXHOHOFHﬁ, a TaKKC T'CHCPUPYCT HOBBLIC NOAXOAbI U
PCUICHM:A, BOILIOIIAA UX B p€aJIbHBLIC ITPOCKTLI. HacraBnuk siBnsercs I'paMOTHBIM CIICHUAIINCTOM
B 00JIacTH FCOI/IHq)OpMaI_II/IOHHBIX CUCTCEM, CIICAUT 3a HOBOCTAMHU CBOCH 0Tpaciiv, n3y4acT HOBLIC
TCXHOJIOTHUH. O6J'IaI[aeT HaBBIKaMH HpOCKTHOﬁ ACATCIIbHOCTU, BHECAPAA eé MMPUHOHUIIBI B IIPOLIECCC

oOyueHusl.

HacraBHuk B paBHOﬁ CTCIICHU 06J1az[aeT KaKk CHUCTCMHOCTBIO MBIIUJIICHUSA, TaK U OYXOM
TBOPYCCTBA, MO6I/IJ'ICH, yYMECT pa6OTaTB B KOMAHAC, KPUTUYCCKHU MBICIUTL, aHAJIU3UPOBATL U

O606H_IaTB OIIBIT, TCHEPUPOBATH HOBOC, YMCCT CTABUTH 3aa4U U PCHIATh UX, a4 TAKIKC pa6OTaTL B
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YCJIOBHUAX HCOHpCIICJIéHHOCTI/I U B paMKax HpOGKTHOfI nmapajaurmal. IToMumo 9TOro, HaCTaBHHUK

oOaaer merarornyeckon XapusMoii.

2. Conep:xxaHue Kypca

OcHoOBHBbIE pa3/ie/ibl IPOrPaMMbl Y4e0HOr0 Kypca
1) BBeneHue B 0CHOBBI reOMH(POPMALHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX JTaHHbBIX.

O6yqa}0mnec;1 IMO3HAKOMATCA C  pPa3JIMYHbIMU  COBPEMCHHBLIMH FCOI/IH(I)OpMaI_II/IOHHBIMI/I
CHUCTCMAaMU. y3HaIOT, B KakuxX 001acTIX IMPUMCHACTCA l"eOI/IH(bOpMaTI/IKa, KakKMe€ 3aJa4dd MOXET

pelaTh, a TaKXkKe Kak 00yJaroluecs MOTYT CaMH TIPUMEHSTh €€ B CBOEH MOBCETHEBHOM K U3HH.
2) ¥Ypok padorsl ¢ [JTOHACC.

OOyuaromuecs 6a30B0 yCBOSIT MpUHIUN no3uninoHupoBanus ¢ nomomuisto 'HCC. Y3HarTt, kak
MO>KHO OPTaHH30BaTh COOP CIYTHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM BH/JIE

1 KaK UX MOXXHO BU3YAJIIM3UPOBATD.

3) BbIOOp NPOEKTHOr0 HANPABJIEHHUS U pacnpenesieHue PoJiei.
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Beibop mnpoexktHoro HampaBienus. IlocranoBka 3amauu. McciemoBanue MpoOJIEMaTHKH.

[InanupoBanue npoekra. Pacnpenenenue pomiei.
4) YcTpoiicTBO H MpUMeHeHHe 0eCTHIOTHUKOB.

OOyuaromuecs no3zHakomsTcst ¢ ucropueil npumenenuss bAC. Y3nator o coBpemenHsix BAC,
KakMe 3aJaud MOXKHO pEIIaTh € HX IOMOILIbI0. Y3HAIOT TaKK€ OCHOBHOE YCTPONCTBO

coBpemennbix BAC.
5) OCHOBBI CHEMKH ¢ 0€CTMIOTHUKOB.

OOyuaromuecs: y3HarT, Kak co3aaércs nonérnoe 3aganue a1 BAC. Kak nmpousBoautcs 3amyck
u panpHeimas cbémka ¢ noMoipio BAC. A Takke Kakue pe3ylbTaThl MOXKHO MOJYYUTh U Kak

9TO caenaTh (mojydyeHrue opTodoTorIaHa U TPEXMEPHON MOJIEIN ).
6) Yriay6uénHoe u3yuyeHHe TEXHOJIOTHIT 00padOTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJEIUPOBAaHNE O0BEKTOB MECTHOCTH ¢ ToMoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochEMKa, BEITTIOTHEHUE CHEMKA MECTHOCTH TI0 MOJIETHOMY 33JIaHUIO.
8) OO6paGoTka M aHAJIN3 reoJaHHbIX.
Co3nanue 3D-Mmonemnen.
9) Hsydenue ycTpoiicTBa IJisi IPOTOTHIHMPOBAHUSI.

O3HakoOMJIeHHE C YCTPONCTBAMHU MPOTOTUIIMPOBAHMS, MPEIOCTABICHHBIMU OOyYarOIIUMCS.
OOyuaromuecs y3HaIOT 0OLIUE MPUHIUIIBI PAOOTHI YCTPOUCTB, a TAKXKE KOT/1a OHU MPUMEHSIOTCS

Y YTO C UX TIOMOMIBIO MOYKHO MOJTYYUTb.
10) MoaroToBKA AAHHBIX /IUIsl YCTPOIICTBA NPOTOTUNUPOBAHHSI.

[ToaroroBka 3D-mozenei, SKCIOPT AaHHBIX, TOJrOTOBKA 3aJaHUH 110 MEYaTH.
11) IIporoTnnupoBaHue.

[Tpumenenue ycrpoiict mporotunupoBanus (3D-npunTEp).
12) [MocTpoenne MPOCTPAHCTBEHHBIX CIEH.

I[OHOJ'IHCHI/IC MoOJeIeH M0 JaHHBIM aBpO(I)OTOC’LéMKI/I C MOMOIIBKO PYYHOTO MOJACIIMPOBAHUSA U

IIOATr0OTOBKA K II€YAaTH Ha YCTpOﬁCTBaX IMPOTOTUTINPOBAHUS.
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13) loaroTroBKa NMpe3eHTANMIA.

W3yuenne ocCHOB B mOAroToBke mpe3eHranuu. Co3gaHue

NPEJICTABICHUIO PEaTM30BAHHOTO MPOTOTHIIA.
14) 3ammTa NpoeKToB.

[IpencraBnenue peanu3o0BaHHOTO MIPOTOTHIIA.

npe3eHraimu. [loaroroBka k
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4.1. TemaTnuyeckoe NJIAHMPOBAHUE

Bcero
Ne /it Pazniensl mporpammsl yaeGHOTO Kypca 4acoB
1 | 3nakomcrBo. Texnuka 6esonacHocTu. BBoaHoe 3ansiTHE 1
(«Mensiss Mup»).
2 | BBenenue B reounopmannoHubie TexHosoruu. Keiic 1: 4
«CoBpeMenHblie KapThl, Win Kak onncarsb 3emiio?».
2.1. HeobxonumocTs kapThl B coBpeMeHHOM mupe. Chepbl 1
MIPUMEHCHHSI, TEPCIICKTHBBI UCTIOIH30BAHUS KapT.
2.2. BextopHbie nanHble Ha kapTax. 3HakoMcTBO ¢ Beo-I'1C. 1
[[Bet kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuIecKuMU OHJIAH-CEPBUCAMHU.
2.3. Cger u 1Bet. Ponb nBera Ha kapte. Kak 3acTaBuTh 1IBET 1
paboTtarth Ha ce0s?
2.4. Coznanue u nmyOnukanus CoOOCTBEHHOM KapThl. 1
3 | Keiic 2: «['n106aabH0e mo3unuoHupoBanue “Haiiaun cedos 2
Ha 3¢eMHOM HIape”».
3.1. Cucremsl TI00ATBHOTO MTO3UITHOHUPOBAHUS. 1
3.2. | IlpumeHeHHE CITyTHUKOB AJIS MTO3UIIHOHUPOBAHUS. 1
4 | ®doTorpaduu U NAHOPAMBI. 4
Hcropus dhotorpaduu. dotorpadus kak crnocod U3ydeHus 1
4.1. OKPY>KaIOILIero MUpa.
Xapaktepuctuku (otoanmnaparos. [lomyuenue 1
4.2. KaueCTBEHHOTO (JOTOCHUMKA.
4.3. Coznanue cepudeckux naHopam. OCHOBHBIE TOHSITHSL. 1
Heobxonumoe o6opynoBanue. TexHuka chbEMKU
chepuyecKux MaHopaM paszINydHO anmnaparypoit (kamepbl
cMapThoHOB O€3 MTATUBOB, IU(PPOBHIE (hOTOAMAPATHI CO
IITAaTUBAMH H T. 1.).
4.4, Coznanne chepuuecknx nanopam. CIImBKa MmoaydeHHbIX 1
doTorpaduii. Koppekius u peryirs naHopam.
5 | OcnoBbl a3podorocbémkn. [Ipumenenne BAC 15
(DecnUIOTHBIX ABHANIMOHHBIX CHCTEM) B
aspodorocbémke (Keiic 3.1: «/l1g yero Ha camom jaeJie
HY’KeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).
5.1. doTtorpammeTpus U €€ BIUSIHUE HA COBPEMEHHBIN MHUP. 1
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Cuenapuu cb€MKH 00BEKTOB IS ITOCIIETYIOIIEr O
MIOCTPOEHUS UX B TPEXMEPHOM BHJIE.

5.2.
[IpuHuun nocTpoeHust TPEXMEPHOTO M300pakKeHUs Ha
komnbioTepe. PaboTa B poTorpammerpuueckom [10 —
Agisoft PhotoScan unu ananornaaom. O6padboTka

5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reonHdopmaruke. Y CTpoicTBO U

54. MIPUMEHEHHE JPOHA.

5.5. Texundeckue ocooennoctu BITJIA.

5.6. [MunotupoBanue BITJIA.
Hcnonb3oBanue 6ecnMIOTHUKA TSI CbEMKH MECTHOCTH.

5.7.
Bo3snukarorue npo6iemsl ipu co3aannu 3D-Moaenei.

5.8. CriocoObl peAakTUPOBaHUS TPEXMEPHBIX MOJIETEH.
TexHOIOorny NMPOTOTUITHPOBAHUS. Y CTPONCTBA [T
BOCCO3/IaHMsI TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-

59 MIPUHTEPOM.
dusnyeckye U XUMHUYECKHE CBOMCTBA IIACTHUKA U1 3D-

5.10. | mpunTepa. Ileyats TPEXMEPHON MOJEIH HIKOJIKL.
Keiic 3.2: «M3MmeHeHne cpeabl BOKPYT IIKOJIbD).

6.1. Pa6ota B I1O myist pydHOTO TPEXMEPHOTO MOICTUPOBAHHMS
— SketchUp nnu aHamoruaHoM.

6.2. DKcnopTHpoBaHue TPEXMEPHBIX ¢aitnoB. [IpoexTupoBanue
CcOOCTBEHHO! CLICHBI.

6.3. [Teuats Mmogenu Ha 3D-nipunTEepe. OdopmineHue
TPEXMEPHOM BEIIECTBEHHOW MOJCIIH.

7 [ToaroTroBka 3amuThl MPOEKTA.

8 3aiuTa IpoeKTOB.
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Keiicbl, BXoaAuwme
B Nporpammy

KpaTkoe cogeprkaHue

Kelic 1. CoBpemeHHble
KapTbl, nan Kak onucatb
3emnio?

Keic 3HaKOMUT 06yYatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pewwasn
3a4au4y Keica, obyyatowmeca NPoOXoAsaT ceaytowme TeMATUKK: KapTbl U
OCHOBbI UX POPMUPOBAHUSA; U3yHEHME YCIOBHbIX 3HAKOB M NMPUHLMUMNOB UX
OTOBparkeHUs Ha KapTe; CUCTEMbI KOOPAMHAT M NPOEKLMUIA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN N BO3MOXKHOCTM NPUMEHEHMA; MacluTab u ap.
BCNOMOraTe/ibHble MHCTPYMEHTbI pOPMUPOBAHMA KapTbl.

Keitc 2. FnobanbHoe
Nno3nunoHMpoBaHue «Hangm
cebAa Ha 3eMHOM Lape».

HecmoTps Ha To, YTO HaBMraTopbl U CMOPTUBHbIE TPEKEpPbI CTanu
HEeOTbeMIEMO YaCTbIo HaLLEl }KU3HM, Maio KTO 3HAET NPUHLMM UX
paboTtbl. Mpoias Kelc, obyyatolmeca ysHawoT npo INMTOHACC/GPS —
NPUHUMNBI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHME.
MpumeHeHWe norrepoB. Busyanmsaumsa TEKCTOBbIX AaHHbIX Ha KapTe.
Co3faHue KapTbl MUHTEHCUBHOCTY.

Keic 3.1. AspodoTocbémKa.
«[nsA yero Ha camom gene
Hy»XeH 6ecnunoTHbIN
NeTaTesIbHbIM annapaT?».

Keic 3.2. U3ameHeHue cpeabl
BOKpPYT LIKOJIbI.

O6bEMHbIN Kelic, KOTOPbIN NO3BOANT 0OYYAOLWMMCA OCBOUTb MOJHYIO
TEXHO/IOTUYECKYIO LLENOYKY, MCNO/Ib3YEMYHO KOMMEPYECKMMMU
KOMMNaHUAMM. YCTPOICTBO U NPUHUMMbI GYHKLMOHUpPOoBaHUA BIJIA,
OcHoBbI $OTO- 1 BUAEOCHEMKN U NPUHLMNOB Nepesadm MHGopMaLmm ¢
BMNNA, obpaboTka gaHHbIX ¢ BMJIA.

MpoponxKeHue Kenca 3.1. Obyyatowmecs, UMen B CBOEM PaCcropsAKEeHUN
3NEeKTPOHHYI0 3D-moAenb WKObI, NPOLO/KAT BHOCUTb U3MEHEHUSA B
NPOAYKT C Lesibto baaroycTpoicTea paioHa. Obyyatowpmeca npoaoKatoT
COBEpPLUEHCTBOBATb CBOM HaBblK 3D-moAenMpoBaHusA, 3aBepLLan NPOEKT.

4.2.4.

MaTepI/IaJ'ILHO -TCXHUYCCKHUC

yCJIoBUA  peajindaliuv OCHOBHOH 06pa30BaTeJ’IBHOI71

MIPOrpaMMeI (110 CYTH, 00bEJMHEHHE BCEX PECYpPCOB, MPOMMCAHHBIX B Kelcax)

Crmcok 060pynoBaHus

Ne n/n HaumeHoBaHue | KpaTKue TexHM4YecKme XxapaKTepucTUKu Ean. nam. Kon-so |
1 | KomnbloTepHbi Knacc UKT
1.1. MY (npuHTep, cCKaHep, Konup) MuHUManbHble: dopmat A4, nasepHbii, LT.
4y/6.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: WwT.

obecneyeHnem

npeaycTaHOB/NEHHOM ONepaLyoHHON
CUCTEMOM, OPUCHBIM NPOTPAMMHbIM

NpPOU3BOAMNTENBHOCTb NpoLieccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eanHuny,

06bEM OMepaTUBHOM NamATU: He MeHee 4
re;
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06béMm Hakonutensa SSD/eMMC: He meHee
128 T16;

MO pgna npocmoTpa M pefaKTUPOBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
TabanL, 1 NpeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepaumMoHHON CUCTEMOM, OPUCHBIM
nporpamMmmHbIM obecneyeHnem

HoyTbyk:

He Hue Intel Pentium N (uaum Intel
Celeron N), He HuKe 1600 MTu,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENBHOCTb NPOLLECCOopa: He
meHee 2000 egnHnL;

MO gna npocmoTpa U pesakTMpPoBaHUs
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabanu, n npeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

T,

10

1.4.

NHTEpaKTUBHbIM KOMMNIEKC

KonnyectBo ogHOBpEeMEHHbIX KacaHUN—
He meHee 20.

wT.

Ypok TexHonorum

2.1.

ApantmsHoe obopyaoBaHue

2.2.

3D-o6opyaoBaHue (3D-npuHTep)

MuHMManbHblEe:

TN NpuHTepa: FDM;

maTepuan: PLA;

pabounii cTon: c NoAOrPEBOM;

pabouasn obnactb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyaTun: He meHee 150 mm/cek;
MWHUMANbHAsA TONWMHaA cnos: He Bonee
15 mKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbIA KOPMYC: HaNuKe.

wT.

2.3.

Mnactuk gna 3D-npuHTeEpa

TonwuHa NNacTMKoBon HUTK: 1,75 mm;
maTtepuan: PLA;
BeC KaTywKu: He meHee 750 rp.

wT.

15

2.4.

MO ana 3D-mogennpoBaHuA

O6nayHbIit MHCTpyMeHT CAMP/ACYN,
oxBaTblBalOLWMI BeCb NpoLecc paboTbi ¢
n3aenMAMM — OT NPOEKTUPOBAHUSA A0
N3roTOBAEHUA.

[ononHuTenbHoe obopyaoBaHne

2.5.

LLinem BMpPTyanbHOM peanbHOCTH

Obulee paspelleHne He meHee 2160x1200
(1080%x1200 gns Kaxkpgoro rnasa), yron
o0630pa He meHee 110;

Ha/Zinume KOHTpoNNepoB — 2 WT.;
Ha/Zinume BHELIHUX AaTYMKOB — 2 WT.;
pa3bém AN NOAKAYEHMA HAYLWHUKOB:
Hannuue;

BCTPOEHHAA Kamepa: Haandue.

KOMNNEKT
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2.6.

LWTaTnB ans KpenaeHus 6a3oBbix
CTaHUuMn

KomnneKr us gByx WTaTUBOB.
CoBMEeCTMMOCTb CO LWIEMOM BMPTYaNbHOM
peanbHoCTH, N.2.3.1.

Komnnek
T

2.7.

HoyTtbyk ¢ OC ana VR-wnema

KonnyecTBo saep npoueccopa - He meHee
1

TaKToBas YacToTa NpoLeccopa - He meHee
2500 MTy,

BuaeoKapta - He Huxke Nvidia GTX 1060, 6
6 Bugeonamatb

O6bem onepaTMBHON NaMATU - He MeHee 8
ro.

T,

2.8.

MHorono/ib3oBaTeIbCcKasA cMCTeMa
BMPTYyaNbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTCNEXKMBaAHNEM
NoN0XKeHMA Nonb3oBaTenei

TpeboBaHMA K cucTeEME BUPTYasIbHOM
peanbHOCTU:

NoALepKKa MOBWbHbIX LINEMOB
BMPTYa/IbHOW peasibHOCTU Nog,
ynpasnexHmem OC Android;

NOALEPIKKA YNPaBAAIOLLMX KOHTPOJIIEPOB
C BO3MO}HOCTbIO 6-KOOPANHATHOrO
OTCNEXKMBAHUA NONOKEHUA B
NPOCTPaHCTBE;

TEXHO/I0rMA NOJIHOM KOMMEeHcaumn nara
(anti-latency): usobparkeHne fONKHO
BbIBOAUTLCA ANA TOYEK, B KOTOPbIX
OKaxKyTCA IeBbIN U NpaBblii rnasa
No/Ib30BaTENA Yepes BPeMs, KOToOpoe
OONIXKHO NPONTM C MOMEHTA Havana
onpeaeneHUa MeCcTonoIoKeHUA rnas
Mo/b30BaTENA 4O MOMEHTA OKOHYAHMUA
BbIBOAA M306parkeHusa.;

nAowWaab OTCAEXMBaAHUA Nob30BaTENEN
— He meHee 16 KB. Mm;

KO/IMYeCTBO No/b30BaTeNe — He meHee 3
yen.

TpeboBaHMUA K cUCTEME OTCNEXKMBAHUA
NONOXKEHWA NoNb30oBaTeNel (TpeKuHra):
TUM CUCTEMbI OTCAEXKMBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTCIEKUBAHUSA;
0bWwnii BEC 04HOrO YCTPOMCTBA TPEKMHTA
— He 6onee 20T;

TEXHO/IOMMA: ONTUKO-UHEPLMANBHBIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHPpaKpacHOM
AManasoHe;

yron o630pa onTUYECKOM CUCTEMbI — He
meHee 230 rpaaycos;

BPEMSA OTKAMKA CUCTEMbI TPEKMHIA — He
6onee 2 mc;

pa3smeLlLeHne CEHCOPOB: Ha 0bbeKTe
OTCNEXMBAHUSA;

CEHCcopbl, UCNONb3yemble ANs
OTCNEKMBAHUA LLIEMOB BUPTYasIbHOM
PeanbHOCTU U ANA OTCAEKUBAHMUSA
OBUXKEHUI pyK Nonb3oBaTenem, SOMKHbI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEeMbIMU;

pasmeLlleHme aKTUBHbIX MapKepoB:
Hano/ibHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OO/IKHbI MOHTMPOBATbLCA Ha non, 6es
HeobxoanMMocCTU
NOTO/I0YHOr0/HAaCTEHHOrO MOHTaa;
Ha/inYme CEHCOPOB B COCTaBe e4UHOro
YCTPOWCTBA TPEKMHra: aKceepomeTp,
rMPOCKOM, ONTUYECKUI CEHCOP;

YacToTa OTC/NEKMBAHUSA NOJIOXKEHMUSA
nosab3oBaTtens:

- akcenepomeTp: He meHee 2000
BbIGOPOK/C;

- rmpockon: He meHee 2000 BbI6OPOK/c;

- ONTUYECKUI ceHCop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTC/IEXMBAHUA NONOKEHUSA
Nno/sb30BaTeNA B NPOCTPAHCTBE Ha
naowaam 6 mx 6 m — He 6onee 10 mm;
MWHUMAJIbHOE KOJZINYeCTBO
nosab3oBaTesel, NogaepKnsaemoe
CUCTEMOM TPEKUHra, He MeHee 3 yen.

TpeboBaHWsA K NOKa3aTeNAM XpaHeHUs,
TPAHCMOPTUPOBKN U HACTPOMKMU:

BPeMsA NoIHOro pa3BEpPTbIBAHMA U
HaCTPOMKM CUCTEMbI A/18 NaoWaam
oTc/exunBaHua 16 KB. m —He 6onee 90
MWH;

HeobxoaAMMOCTb KaiMbpoBKM B Npouecce
3KcnlyaTauym — OTCYyTCTBYET;

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

TpeboBaHMAa K cnocobam ynpassieHus
WHTEPAKTMBHbLIMU MOENAMMU:
noAfeprKKa 6-KoopaNHATHOro
OTCNIEXKMBAHWA NONOKEHUA YNPABAAIOLLMX
YCTPOMCTB B MPOCTPAHCTBE.

TpeboBaHMA K NporpammHoOMY
obecneyeHuto:

NoALEP KKa CUCTEMOM TPEKUHTA
onepauunoHHbIx cuctem: Windows,
Android;

npeaocTaBieHne HeorpaHUYEHHOM No
BPEMEHW UCMNONb30BaHMA MPOCTOM
(HeMckNUNMTENBHOW) INLEH3UM Ha
KOMMepYecKoe UCMno/b3oBaHue
nporpaMmmHoro obecneyeHuns cuctembl
TpeKuHra Ha oamH wnem ¢ OC Android
(6eccpouHas nMueHsna) — 3 wr.

O6wume TpeboBaHuA:

Hasume MoBUNbHbIX LWAEMOB
BMPTYanbHOW peanbHocTu Oculus Go nau
aHanor — 3 WwrT.;

Ha/inume KOMNNEeKTa NPOBOAOB U
3apAaHbIX yCTpoicTe ana 6ecnepeboiiHol
paboTbl.
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2.9.

MO ans 0bpaboTkM M306paKeHU 1
onpegfeneHns Gopmbl, pasmepos,
MONOMKEHMUA Y UHBIX XapaKTePUCTUK
06HEKTOB Ha NNOCKOCTU UK B

npocTpaHcTBe.
doTorpammetpuyeckoe MO LT,

2.10.

KomnaKTHbIM KBagpoKonTep ¢
TpéxoceBbliM cTabnanMsaTopom, Kamepoi
4K, MaKcMManbHOM AanbHOCTbIO Nepegaym
KsagpokonTtep Mavic Air He meHee 6 Km. LT,

2.11.

KsagpokonTep ¢ Kamepoii, Bec He bonee
100 r 8 cbope c nponennepom 1 Kamepoit;
ONTUYECKUM AaTYUK onpegeneHnA
no3nunm — Hannvue,

BO3MOHOCTb YAANEHHOIO

Keagpokontep DJI Tello NPOrpamMmmMmpoBaHNA — Hann4me. LT,

3 | Mepgua3oHa

3.1 | ®oToannapaT c o6beKTUBOM Konunuyectso appeKTUBHbIX MUKcenen — He L.
meHee 20 MJH.
3.2 | Bugeokamepa MnaHwert (ana obecneyeHus WwT.
COBMECTMMOCTH C N 2.3.6) C NpUMepHbIMK
XapaKTepucTnKamu:

AvaroHanb/paspelueHune: He meHee
2048x1536 nuKkcenen;

[AMaroHanb aKpaHa: He meHee 9.7";
BCTpoeHHan namaATtb (ROM): He meHee 32
I'b;

paspelLeHne GoToKamepbl: He MeHee 8
Mn;

Bec: He 6onee 510T;

BbicoTa: He 6onee 250 mm.

3.3 | KapTta namati gna 06bEM NamaATn — He meHee 64 6, Knacc wT.
doToannapara/Buaeokamepbl He Huxe 10.
34 | WraTtue MaKcrmasbHas HarpysKa: He 6onee 5 Kr; WwT.
MaKCMMa/IbHaA BbICOTA CbEMKMU: HE MeHee
148 cm

4.2.5. HNubopManlmoOHHO-METOMYECKUE YCIOBUS pealu3alli OCHOBHON 00pazoBaTeinbHOU

MIPOrpaMMbI OCHOBHOTO 00IIero 00pa3oBaHus (CIHCOK BHEITHUX METOJ. MaTepuasoB) (CCHUIKU

Ha JOII. MaTCpHaJIbl — HIPOIIMCBIBAEM B KCI’IC&X)

CHHCcOK NCTOYHHUKOB JIMTCPATYypPhI:

1. AmmazoB, MW.B. COOpHHUK  KOHTPONIBHBIX BOMPOCOB MO  JUCIHUILTUHAM
«Aspodortorpadusy, «A’pochEMKay, «AIpOKOCMUYECKHE MeToAbl chéMok» / U.B.
AmmazoB, A.E. AntemoB, M.H. CeBacthsnoBa, A.®. Crenmenxko — M.: wm3g.
MUUTI AuK, 2006. — 35 c.
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10.

11.

12.

13.

14.

15.
16.
17.

baeBa, E.}O. O0mue BOonpoCkl MPOSKTUPOBAHUS U COCTABJICHUS KapT I CTYJICHTOB
cnenuanbHoctn «Kaprorpapust u reoundopmatuxka» / E.FO. baesa — M.: m3n.
MUUT AuK, 2014. — 48 c.

Makapenko, A.A. YueObHOe mocoOue 1Mo KypcOBOMY MPOSKTUPOBAHHIO IO KYpCY
«Ob6mereorpadguueckne kapte» / A.A. Makapeako, B.C. Mouceea, A.JL.
CrenanueHko mnoja ooOmei penakuueil Makapenko A.A. — M.: uzn. MUUT'AuK,
2014. — 55 c.

Bepemaka, T.B. Mertoauueckoe moco0ue 1mo UCToIb30BaHUI0 TOMOTpapuIecKux KapT
JUTSL OIIEHKH dKOJIOTHUecKoro cocrostaust teppuropuu / T.B. Bepemaka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penvko, A.B. ®otorpaduueckue mpouecchl peructpanun uHbopmaruu / A.B.
Penpko, Koucranrunosa E.B. — CII6.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopus u mnpaktuka 1uppoBoii 00pabOTKM H300pakeHUH.
JuctaniimoHHoe 30HAMpPOBaHME M reorpaduueckne WHOOPMAIIMOHHBIE CHCTEMBI.
VYyeonoe nocodbue / A.I'. Kocunos, UK. Jlypse non pen. A.M.bepnsara — M.: uzj.
Hayunsrit mup, 2003. — 168 c.

PamnonokanmmoHHble  CHUCTEMBI  BO3IYIIHOW  pa3Beakd,  AemudpupoBaHue
paanoJIOKAIIMOHHBIX M300pakennii / moa pen. llkompHoro JILA. — m3a. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenxko, FO.I1. OCHOBBI KOCMHUYECKOTO TIPUPOOBEACHMS: YIeOHUK it By30B / FO.IT.
Kuenko — M.: u3n. Kaptreouentp — I'eonesuznar, 1999. — 285 c.

HBano, H.M. bamnuctuka m HaBuranus KOCMHYECKHX ammapaToB: YYEOHHMK JIst
BY30B — 2-¢ u3]., nepepad. u gon. / H.M.WBanos, JI.H. JIpicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Mertoauueckoe mocobue 1m0 Kypcy «IKOJOTHYECKOE
kaprorpadupoBanue» (madboparopusie padotsr) / T.B. Bepemaxkosa, N.E. Kyp6aTosa
— M.: m3g. MUUTI'AuK, 2012. — 29 c.

WBanoB, A.I'. Meronnyeckue yka3zaHusi 1O BBINOJHEHUIO JIAOOPATOPHBIX padoT Mo
mucuumuie «udposas kaprorpadus». [is cryneHToB 3 Kypca MO HaIlpaBJICHUIO
noarotoBku «Kaprorpadus u reoundopmaruka» / A.I'. Banos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUNT'AuK, 2012. — 40 c.

WanoB, A.I'. Atrnac kaprorpaduyeckux NpPOEKIHMH Ha KPYIHbIE PETHOHBI
Poccuiickoit @enepanun: yuedHo-HarasaHoe uznanue / A.I'. MBanos, .M. 3arpe6un
— M.: m3a. MUUT'AuK, 2012. — 19 c.

[lerenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CiIoKHOMY.
Camoyuutens / A. Ilerenun — uzn. JAMK IIpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.JO. Ilpumenenune reonMHPOPMAIMOHHBIX TEXHOJIOTHIA B
JOTIOTHUTEIHHOM IIKOJBHOM oOOpa3oBaHuH. B cOopHuKe: DKOJIOrUs. DKOHOMUKA.
WNndopmaruka / A.1O. beictpos, JI.C. JIyounun, C.C. I'pyzneB, M.B. Angapees, /1.0.
Hpeira, ®@.B. IlIkypos, }O.B. KonocoB — Pocrtos-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'C-Accommaruu — http://gisa.ru/.

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

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

20. Beictpos, A.}O. I'eokBanTyM Tynkut. MeToauueckuii
uHCTpyMeHTapuii HactaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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