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1. [loscnumenvnas 3anucka

AKTYaJlbHOCTB: CErOJIHS TEOMH()OPMAIMOHHBIC TEXHOJOTHMH CTaJld HEOThEMIIEMOM
YacTbl0 HAlllel JKU3HU, JH00OW COBPEMEHHBINM YEJIOBEK IIOJb3YETCS HaBUIALMOHHBIMU
CCpBUCAMHU, NMPUIIOKCHUAMU IJIA MOHUTOPHUHIA 06H.[CCTB€HHOFO TpaHCIIOpTa U MHOT'MMU
ApyrumMmn CEepBHCaMH, CBA3aAHHBIMU C KapTaMu. DTH TEXHOJIOTUU HCIIOJIL3YKOTCA B
COBEPILIEHHO pa3IMyYHBIX cdepax, HayMHAs OT pearupoBaHUS TPH YPE3BBIYANHBIX
CUTyallUsiX W 3aKaH4yMBasg MapkeTHMHroM. Kypc «l'eonH(popMaiioHHBIE TEXHOJIOTHI
N03BOJISIET C(HOPMHUPOBATH Y OOYUAIOIIMXCS YCTOHUMBYIO CBSI3b MEKAY MH(POPMALIM OHHBIM
Y TEXHOJIOTHYECKUM HAIPaBJICHUSIMH Ha OCHOBE PEaJbHBIX MPOCTPAHCTBEHHBIX TAHHBIX,
TaKUX KaK a3pooToChEMKA, KOCMUYECKast ChEMKaA, BEKTOPHBIC KAPThI U AP. DTO TO3BOJIUT
oOyJaromuMcsi  TOJMYYWTh  3HAHHUA IO  KCIOJIb30BAaHUIO  TeOMH()OPMAIMOHHBIX
WHCTPYMEHTOB ¥ TPOCTPAHCTBCHHBIX JAHHBIX JUISI TOHMMAaHUSI W H3YYCHUS OCHOB
YCTPOMCTBA OKPY)KAIOLIETO MHUPAa W TMPUPOIHBIX sBiIeHUH. OOydarommecs CMOTYT
pea30BbIBATh KOMAHIHBIC TIPOCKTHI B c)epe MCCICIOBAHUS OKPYKAIOIIET0 MUPa, HAYaTh
HUCITIOJIB30BAaTh B HOBCGI[HCBHOﬁ JKU3HHU HAaBUT'allTUOHHBIC CCPBUCHI, KOCMHUYCCKUEC CHUMKHU,
QJIGKTPOHHBIE KapThl, cOOHMpaTh JaHHBIE 00 OOBEKTaX HAa MECTHOCTH, CO3/[aBaTh
SD-00BEKTBI MECTHOCTH (KaK OT/IEIbHBIC 3[JaHHs, TaK U IEJIBIE TOPO/Ia) 1 MHOTOE JIPYTOE.

Kaaccndukanus nporpaMmepl: TeXHUYECKAS.

HanpasienHocTs o00pa3oBaTe/lbHOW NporpaMmbl: oOpa3oBaTeiibHas Iporpamma
«["eonH(pOPMAIMOHHBIC TEXHOJIOTHIY» SBJISETCS OOIIC00pa3oBaTEIbHON MPOrPaMMOM IO
npeaMeTHoi 00mactu «TexHOIOTHs.

DOYHKUIHMOHAILHOE NPeHA3ZHAYEeHUEe MPOrPaMMbI: poekTHas. @opma

OpraHu3anuu: rpymnmnoBas.
AKTya.]'[I)HOCTb H OTJIHYHTEIbHbIE 0COOEHHOCTH NnporpaMmmbl

HoBu3Ha nporpaMMsl 3akiIt04aeTcsi B CO3AaHUN YHUKAJIbHOW 00pa30BaTeIbHOM Cpebl,
dopMupyIOILIEH MTPOEKTHOE MBIIUIEHHE OOYYaIOUIMXCS 3a CUET TPAHCIALUU MPOEKTHOTO
croco0a eI TeNFHOCTH B paMKaX PEUICHUs KOHKPETHBIX MTPOOJIEMHBIX CUTYAIIHHA.

AKTyalbHOCTh NpOrpamMMbl OOYyCJIOBII€HAa TeM, 4yTOo padoTa Haja 3ajadyaMH B paMKax
NPOEKTHON JeATENbHOCTH (OPMUPYET HOBBI THI OTHOIICHHS B PAaMKaX CHCTEMBI
«IIpUpoJa — OOILECTBO — YEJIOBEK — TEXHOJOIMM», ONPENEIIOMUN 0043aTeIbHOCTb
HKOJIOTUYECKOW HOPMHPOBKH MPH OPTaHU3AIMH JIIO00H AEATENbHOCTH, YTO SBISIETCS
NEePBBIM IAaroM K (OPMHPOBAHUIO «IIOKOJICHUS PA3BUTHS», SBISIOMIETOCS TPEHIOM
pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

[Tporpamma mnpenmnonaraer (opMupoBaHHe Yy oOOydaroImuxcs MpeiCcTaBIeHU o
TEHJEHIMSAX B Pa3sBUTHM TEXHUYECKOH cdepbl. HOBBIN TeXHO-MIPOMBIIIICHHBIN YKIa1 He
MOET OBbITh MOJOXEH B (popMaT oOIIecTBa pa3BUTUS TOJIBKO HA OCHOBAHWU HOBU3HBI
(GU3NYEeCKUX TPUHIMIIOB, HOBBIX TEXHHYECKHUX PpEHIEHHH U KJIACTEPHBIX CXEeM
B3aMMOJICHCTBUS HA MOCTHHIYCTPUAIBHOM d3Tale pa3BUTHS COLMyMa, a UIesl pa3BUTHS
oOmiecTBa HEMPEJIOKHO BKJIIOYAET B ce0sl TEHACHIMIO K OOPETEeHHMIO COHANpPaBICHHOCTH
AHTPONOTEHHBIX (PaKTOPOB, 3aKOHOB Pa3BUTHUS OHOChEPHI U KYyJIbTYPHOTO Pa3BUTHS.

[Tenarornyeckast 11e1€cO00pPa3sHOCTh ATOM HPOTrpaMMBbl 3aKIHOYAETCS B TOM, YTO OHa
SIBIISIETCS TIEJIOCTHOM M HETIPEPBIBHOM B TE€UYEHHE BCETO Mpolecca O0YICHHS U TTO3BOJISET
oOyuaromiemMycs Iar 3a LIaroM pacKpblBaTh B ce0e TBOPYECKHE BO3MOXKHOCTH M ca-
MOpEaNN30BbIBAThCS B COBPEMEHHOM Mupe. B mpoliecce u3yyeHus OKpYKarollero Mupa



oOyyaromuecsi TOJy4aT JOMOJHUTENIbHOEe O00pa3oBaHMe B OOJaCTH HMH(POPMATHUKH,
reorpaguu, MaTeMaTHKU U (PUHKH.

OTAMYUTENIbHOW OCOOCHHOCTBIO JTAaHHOM TPOrpaMMbl OT YK€ CYIICCTBYIOIINX
00pa3oBaTeNbHBIX IPOrpamMM SBIIETCS €€ HAIPaBJICHHOCTh HA pa3BUTHE O0y4aroUIXcs B
MIPOEKTHOM JAesTenbHOCTH coBpeMeHHbIMH MeToaukamu TPU3 u SCRUM ¢ momombio
COBpPEMEHHBIX TEXHOJIOTUN U 000py10BaHUSI.

Bo3pact ob6yuarommxcsi: o0yyaromuecs 7 KJIacCoB.
Cpoxku peann3anuu nNporpamMmbl: 68 4acos.
Hanoansiemocthb rpynm: 15 uenoBek.

Pexxum 3aHaTHIA: 10 2 aKaJEMUYECKUX Yaca B HEJIEIIO.

DopMbl 3aHATHIA:

+ paboTa HaJ pelIeHuEeM KeHCOB;

+ 1a00paTOPHO-TIPAKTHYECKUE PabOTHI;
* JIEKLUU;

* MacTep-KJIacchl;

* 3aHATHUS-COPEBHOBAHUS;

* 9KCKYpCHH;

* TPOEKTHBIE CECCUHU.

MeTtoabl, HCNOJIb3yeMble HA 3AHATHAX:
* MpakTU4ecKue (ynpaxHEHUs, 3a/1aun);
* CIIOBECHBIE (pacckas, Oecesla, MHCTPYKTaX, YTEHUE CIIPAaBOYHOM JIUTEPATYphl);
* HarjasAHble (IEMOHCTpALMs MYyJIbTUMEIUNHBIX Ipe3eHTalul, pororpadun);
« mpoOieMHbie (METOABI MPOOJIEMHOTO H3JIOKEHHS) — OOYyJarommmMcs AaéTcsk 4acThb
TOTOBOTO 3HAHUS;
* DBpPUCTHYECKHE (YACTUYHO-TIOUCKOBBIE) — O00YyYarOLIMMCS MIPENOCTaBIIsIeTCa Oobllas
BO3MOKHOCTh BBIOOpA BapHAHTOB;
* HCCJe0BaTeNbCKHE — 00YyJaroluecst CaMi OTKPBIBAIOT U UCCIEAYIOT 3HAHUS;
* WUIIOCTPATUBHO-O0BSICHUTEIIBHBIE;
* penpoAyKTHBHBIE;
* KOHKpeTHble M aOCTpaKkTHble, CHHTE€3 U aHaliu3, CpaBHEHHe, 000O0IIeHNE,
abcTparupoBaHue, Kiaccu(ukanus, CUCTEMaTH3aIUs, T. €. METOAbl KaK MbICIUTEIbHbIE
oIepaLuy;
* WHIYKTHBHEIC, 1€ TyKTUBHEIC.
ey 1 3a5a4n peanu3anuy OCHOBHOI 00pa30BaTeJbHOI PO rPAMMBbI OCHOBHOI'0
0011ero 00pa3oBaHus

enab: BoBieueHnEe 00y4yarOIUXCsl B IPOEKTHYIO JESATENbHOCTD,
pa3paboTKa HayYHO-UCCIIEI0BATENIbCKUX U MHKEHEPHBIX MPOEKTOB.

3agaun:

oOyuJaromiue:

« npuoOpeTeHHe U YriayOsieHWe 3HAaHWM OCHOB MPOEKTUPOBAHMS M  YIpaBICHUS
IIPOEKTaMU;

* O3HaKOMJICHHME C METOJaMU U MpuémMaMu cOopa 1 aHalu3a HHPOPMALIUY;

+ 00yueHHe IPOBEIEHUIO UCCIIEA0BAaHU, TPE3eHTAUN 1 MEXIIPEIMETHOMN MO3UIIMOHHOMN
KOMMYHHUKAIIHH;

+ o0ydeHue paboTe Ha CeUAIU3UPOBAaHHOM 000PY/I0BAaHUHU U B IPOrPaMMHBIX Cpeaax;
* 3HAKOMCTBO C XapJ-KOMIETEHUUSIMH (T€OUH(DOPMALMOHHBIMU), MO3BOJISIOMIUMU
NPUMEHSTh TEOPETUYECKUE 3HAaHUS Ha MPaKTUKE B COOTBETCTBHM C COBPEMEHHBIM
YPOBHEM pPa3BUTHS TEXHOJOTHH.

['eonHpopMannOHHBIE TEXHOJIOTHH



pa3BUBAOILLE:

+ (hopMupoBaHHE UHTEPECA K OCHOBAM M300pETATENbCKOM IS TENbHOCTH;

* pa3BUTHE TBOPUECKUX CIOCOOHOCTEN U KPEaTUBHOI'O MBIIIICHUS;

+ mpuoOpeTeHue omnpiTa ucnoib3oBanus TPU3 npu hopmMupoBaHrn COOCTBEHHBIX UIEH 1
pEUICHUI;

« (opmupoBaHME NOHUMAHUS NPSIMONM M OOPATHOM CBSI3U MHPOEKTa U CPEIbl €ro
pean3ainu, 3aJ0KEHUE OCHOB COI[MAIBHOM U SKOJIOTHYECKONH OTBETCTBEHHOCTH;

* pa3BUTHE reONPOCTPAHCTBEHHOT'O MBILIUICHHUS;

* pasButTHe cOPT-KOMIETEHIINN, HEOOXOAUMBIX JUIS YCHEIIHOW pabOThl BHE 3aBUCUMOCTH
0T BBIOpaHHOM TIpodeccuu.

BOCIMTATEJIbHBIE!

* (hopMupOBaHHE IPOSKTHOTO MUPOBO33PEHHS U TBOPUYECKOT'O MBILICHHS;

+ (hopMuUpOBaHHE MHPOBO33PEHHUS 110 KOMIUICKCHOW OIICHKE OKPYXKAIOIIEro MHpa,
HAIPaBJICHHOW Ha €0 MO3UTHBHOE U3MEHEHHUE;

* BOCIIMTAHHWE COOCTBEHHON TMO3ULMU IO OTHOLIEHUIO K JEATEJIbHOCTH U yMEHHE
COTIOCTABJISATH €€ C IPYTUMH MO3UIUSIMU B KOHCTPYKTUBHOM JIMAJIOTE;

* BOCIHMTaHUE KYJIbTYpbl paOOThHI B KOMaH/IE.

IpuHIUIBI H TOAX0/bI K ()OPMHPOBAHUIO 00PA30BATEIbHOMH MPOrpaMMbl OCHOBHOTO
001ero ooOpazoBaHus

IIporpamma peasusyercs:

* B HENPEPBIBHO-00OPA30BATECIBLHON  JEATEIBLHOCTH, COBMECTHOH  JESATCILHOCTH,
OCYIIECTBIISIEMOM B XOJI€ PEKHUMHBIX MOMEHTOB, TJ€ OOy4arouuics OCBauBaer,
3aKpeIuIsieT U anpoOupyeT MOJydYCHHBIC YMEHNS,

* B CAMOCTOSITEIILHOH JCSITEILHOCTH 00YJAOIINUXCS, TJIe 00yJaloIIUiCsS MOXKET BBIOPATh
JIEATEIIbHOCTD 110 MHTEpPECaM, B3aMMOJEHCTBOBATh CO CBEPCTHUKAMHU HA PABHOIIPABHBIX
nosunuAax, peuaTb Hp06HeMHI)I€ CUTyalluu U 1p.;

* BO B3aMMOJICUCTBUH C CEMbSIMU JETEM.

[Tporpamma MOXeT KOPPEKTHPOBATHCS B CBSI3U C M3MEHEHUSIMU:
* HOPMaTHBHO-TIPAaBOBOM 0a3bl JOIIKOJIBEHOTO 00pa30BaHMUS;

* BHJIOBOH CTPYKTYpBI I'PYIIII;

+ 00pa30BaTEILHOTO 3a1poca pOIUTENEH.

IHHoaxoas! kK GOPMHUPOBAHHIO IPOIrPAMMBI:

+ JImuHOCTHO-OpUEHTHpOBaHHBIA. Opranuzaius 00pa30BaTENLHOIO Ipoliecca ¢ YIYETOM
IJIaBHOTO KpuTepusi 3(Q(PEeKTUBHOCTH 00YyUaIOIIerocsi — €ro JMYHOCTH. MeXaHu3M —
CO37IaHME YCIIOBUH [UIsl pa3BUTHUSI JIMYHOCTH HA OCHOBE H3YYEHMsI CIIOCOOHOCTEH
oOyuJarolerocs, ero HHTEPECOB, CKJIIOHHOCTEH.

« HlestenpHOCTHBIN. Opranusanus J1esTeIbHOCTH B O0IIEM KOHTEKCTe 00pa30BaTeIbHOTO
mporecca.

« IlenHoctHbIi. Opranuzanust pa3BUTHs U BOCIHMTAaHHUS Ha OCHOBE OOIIEUEIOBEYECKHUX
LIEHHOCTEH, a TAK)KE ITUYECKUX, HDABCTBEHHBIX U T. [I.

« KomnereHTHOCTHBIH. POpMHpOBaHHE TOTOBHOCTH OOYYAIOMIMXCS CaMOCTOSTENIBHO
JIEHCTBOBATh B XOJ€ PELICHUS aKTyalbHbIX 3a/1a4.

« CucrteMHbIl. MeTON0NIOrMUECKOE HaNpaBlIE€HUE, B OCHOBE KOTOPOTO  JIEKUT
paccMoTpeHHe 00yJaroIerocsi Kak eJOCTHOIO MHOXKECTBA 3JIEMEHTOB M3 OTHOLLICHUN U
Pa3INYHBIX CBS3EH MEXIY HUMH.

« Jlnanormyeckui.  OpraHuzanusa nporecca ¢ yd4€TOM  OpUHIOMNA — JUajora,
CyOBEKT-CyObEKTHBIX OTHOLLIEHUI.



« IIpo6nemusbIif. @opMHUpPOBaHUE MPOTPAMMBI C MO3ULUN KOMILJIEKCHOTO M MOIYJIBHOTO
NpeCTaBIeHUS €€ CTPYKTYpPbl Kak CHCTEMBl IMOANPOrpaMM IO 00pa3oBaTEIbHBIM
00J1acTsIM U JAETCKUM BHJAM JIESATEIbHOCTH, CIOCOOCTBYIOUIMM LIEJIEBBIM OpUEHTHpaM
pa3BUTHS.

+ KynbTyponoruueckuii. Opranmsanusa  mpomecca ¢ yd4€TOM — IOTEHIMANIA
KYJIBTYpOCOOOPa3HOro COJIepKaHMs JOUIKOJIBLHOIO 00pa30BaHMsL.

Ili1anupyemble pe3yibTaThl OCBOCHHUS 00Y4alOIIUMUCH OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
(00s13aTEeHPHO MPOBEPUTH Pa3OUEHUE MO JTMYHOCTHBIM, IPEIMETHBIM H T. II.)

O01mme mMoJ10KeHUS

[TIporpamma naér oOydaromMMcsi BO3MOXKHOCTb TIOTPY3HTBCS BO BCE MHOrooOpasue
IPOCTPAHCTBEHHBIX  (TeoMH(OPMAIMOHHBIX) TexHoJorwid. IlporpamMma  3HAKOMHUT
00yYaromuxcst ¢ reOMH(POPMALNOHHBIMUA CUCTEMAMH | C PA3JINYHBIMH BUIaMU I'€OaHHBIX,
MO3BOJISIET MONYYUTh 0Aa30BbIE KOMIETEHLUHU MO cOOpPY JAHHBIX U OCBOUTH INEPBHUYHBIC
HaBbIKM paboThl ¢ JaHHbIMU. [lolydyeHHble KOMIIETEHLIMHM W 3HAaHUS IO3BOJAT
o0yyaromuMcsl MPUMEHUTh MX IOYTH B JIFOOOM HAaIpaBlICHUHM COBPEMEHHOI'O pPBIHKA.
OcBouB nporpaMmy, o0ydaromuecs CMOTyT BbIOpaTh HambOosiee MHTEPECHYIO A HUX
TEXHOJIOTUYECKYIO HAIpPaBJICHHOCTb, KOTOpOH OHU OyayT o0ydarbCsi B paMKax
yri1yOnE€HHOT O MOAYJIA.

IIporpamma 3arparuBaeT Takue Tembl, kKak: «OCHOBBI pabOThI C MPOCTPAHCTBEHHBIMU
JaHHBIMKY»,  «OpUEHTHUPOBAaHME  HAa  MECTHOCTH»,  «OcHOBBI  Qororpapumn»,
«CamocTrosTensHbId  cO0p JaHHBIX», «SD-MomenupoBaHWe MECTHOCTH M OOBEKTOB
mecTtHOCTHY, «I"eonndopmannonnsie cucremsl (I'C)», «Busyanusanus u npencraBieHue
Pe3yJIbTaTOB.

B ocHoBe paszpaboTraHHON MNpoOTrpaMMbl JISKAT METOAMYECKUNH HHCTPYMEHTapHid
denepanbHoro ThioTOpa bricTpoBa AHTOoHa HOpheBuua «CeTh JETCKUX TEXHOIAPKOB
"KBanTopuyM". BBOIHBII MO1yJIb.

[IporpamMma oOpuEHTHpPOBaHAa Ha [JOINOJIHUTENbHOE OOpa30BaHHE OO0YyYaroLUXCs
LIKOJIBHOTO BO3pacTa 7 Kjacca.

MaxkcumanbHOe KOJTMYECTBO 00yJaroIuxcs B rpymme — 15 4enoBek.

CTpyKTypa INIaHHMpYyeMbIX Pe3yJIbTATOB
IInanupyeMble pe3ysbTaThl ONMUPAIOTCS HAa BEAYIUHUE LEJIEBbIE YCTAaHOBKH, OTpa)kKarolue
OCHOBHOM, CYIIHOCTHBIM BKJIQJl KaKJIOM M3y4aeMOM NpPOrpaMMbl B Pa3BUTHE JIMYHOCTH,
00ydJaronmxcsi, uX crocoOHOCTEH.
B cTpykType minaHupyeMsIX pe3yJbTaTOB BBIIACISIIOTCS CAEAYIOUIUE TPYIIIIbL:
1. JInuHOCTHBIE pE3yibTaThl OCBOEHUS OCHOBHOW 00pa3oBaTEJbHOW IPOrpaMMBI
IIPEACTABIIEHBI B COOTBETCTBUHU C IPYIIION JIMYHOCTHBIX PE3YJIBTATOB.
2. MeranpeameTHble pe3ylbTaTbl OCBOEHMSI OCHOBHOM 0Opa30BaTeIbHOM MpOTrpamMMbl
MIPEJCTABICHBI B COOTBETCTBUU C MOATPYNIAMHU YHUBEPCAIBHBIX YU€OHBIX JeHCTBUI.
3. IlpenmeTHble pe3yabTaThl OCBOGHHMS OCHOBHOH 00pa30BaTeNbHON MpPOrpamMMbl
MIPEJCTaBICHbI B COOTBETCTBUU C IPYIIAMHU Pe3yJIbTaTOB y4eOHOro MpeaMeTa.
JINYHOCTHEBIE pe3y/IbTaThl
[TporpammMHbIe TpeOOBAaHUS K YPOBHIO BOCHIUTAHHOCTH (JIMUHOCTHBIE PE3YJIbTAThI):
* c(hOpMHUPOBAHHOCTD BHYTPEHHEN MTO3ULIUH oOyyarorerocs, 9MO-
[IMOHAJIbHO-TIOJIOKUTEIIPHOE OTHOIIEHHE OOydarolierocs K IIKOJe, OpUEHTAaIUs Ha
IIO3HAHKUE HOBOTO;
* OpHEHTalus Ha 00pa3ell MOBEJACHUS «XOPOILIEro YUeHUKa;

['eonHpopMannOHHBIE TEXHOJIOTHH



* c(hOpMHUPOBAHHOCTH CAMOOIICHKH, BKJII0Uasi OCOZHAaHUE CBOMX BO3MOYKHOCTEH B yUCHHH,
CHOCOOHOCTH aJIeKBAaTHO CY/IUTh O IIPUYMHAX CBOETO yCIieXa/Heycnexa B YUeHUH; YMEHHE
BUJIETh CBOU JOCTOMHCTBA U HEIOCTATKH, YBaXKaTh ce€0sl U BEPUTH B yCIIEX;

* c(hopMHpPOBAaHHOCTH MOTHUBALIUU K YUEOHOU AESITENbHOCTH;

* 3HAHHE MOpPAIbHBIX HOPM H C(HOPMUPOBAHHOCTH MOPAIBbHO-ITUYECKUX CYXKICHHI,
CIIOCOOHOCTh K PELICHUI0 MOpajbHBIX MPOOJIEM Ha OCHOBE KOOPIWHAIMH DPA3IAYHBIX
TOYEK 3pEHHS, CHOCOOHOCTh K OILIEHKE CBOMX IOCTYIIKOB M ACHCTBHM APYTrUX JIOAEH C
TOUYKH 3PEHHUS COOTIOACHUSI/HApYILIEHUSI MOPAIIbHON HOPMBI.

[TporpamMmMHBbIe TpeOOBaHUS K YPOBHIO Pa3BUTHS:

* c(hOpMHUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBILIUICHUS, yMEHHE BUIECTh O0BEM B TNIOCKHX
peIMeTax;

+ yMeHue 00pabaThIBaTh M CUCTEMAaTHU3UPOBATH OOJIBIIOE KOIWYECTBO HH(OpMAIH;

+ c(OPMHUPOBAHHOCTh KPEATHMBHOTO MBIIUICHHS, MOHUMAHUE MPHUHIMUIIOB CO3AaHUSA
HOBOT'O ITPOJYKTA;

* c(OpMHUPOBAHHOCTH YCUIUYMBOCTH, MHOT033/1a4HOCTH;

* c(OPMHUPOBAHHOCTh CaMOCTOSITEIBHOIO IOJXO0/a K BBINOJIHEHUIO Pa3IMYHbIX 3aj]ad,
yMeHue paboTaTh B KOMaH/Ie, yMEHHUE MPaBUJIBHO JEJIerupoBaTh 3a/1auu.

MertanpeameTHble pe3yJibTaThI

I'eorpadus

BbInyCcKHHUK Hay4YHUTCSA:

« BBIOMpAaTh  HWCTOYHUKH  Teorpaduueckoir  wHpopManuu  (kaprorpaduveckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHJICO- M (POTOM300paKEHUS, KOMITBIOTEPHBIC 0a3bl
JTAaHHBIX ), aJICKBaTHBIE PEILIAEMbIM 3a/1a4aM;

* OpHMEHTHPOBATHCS B MCTOYHHUKAX reorpaduueckoil madopmaiun (KapTorpaduueckue,
CTaTUCTHYECKHE, TEKCTOBBIC, BHIEO- M (HOTOM300pakeHMs, KOMIBIOTEPHBIE 0a3bl
JAHHBIX): HAXOAWTh M M3BJEKATh HEOOXOIUMYIO HH(OPMAIUIO; OMpPENCNsTh U CpaB-
HUBaTh  KA4yeCTBEHHbIE W  KOJHMYECTBEHHBIC  IOKa3aTelld, XapaKTEpU3YIOIIUe
reorpaduyeckue oOBEKTHI, MPOLECCHl U SIBICHUSA, UX IOJOXKEHHE B MPOCTPAHCTBE IO
reorpagpuuecKuM KapTaM pa3HOIro COJAEpKaHMs U IPYTMM MCTOYHUKAM; BBISBIATH HENO0-
CTAIOLIYI0,  B3aMMOJOMNOJHSIIOIIYI0  W/WIM  HPOTHBOPEUMBYIO  reorpaduyeckyro
nH(pOpMaINIO, IPEACTABICHHYIO B OJTHOM MJIM HECKOJIBKUX HCTOYHUKAX;

¢ MpEeACTaBIATh B pa3aMuHbIX (opmax (B BHAe KapThl, TaOmuIbl, Tpaduka,
reorpayeckoro omnucaHusi) reorpapuyeckyro HHGPOpPMAIUIO, HEOOXOAUMYIO JUIsS
pelieHns yueOHbIX U IPaKTUKO-OpU- EHTUPOBAHHBIX 3a/1ad.

BrInyCKHHUK TTOJIyYUT BO3MOKHOCTh HAYYUTHCS:

* MOJCIUPOBATH Treorpapuieckue 0ObEKThI U SIBJICHHUS;

. MPUBOJUTH IPUMEPHI MTPAKTUUECKOTO HCTIOIB30BaHUS TreorpaduuecKix 3HaHUHN B
Pa3IUYHBIX 00JIACTAX JAEATEITHHOCTH.

Maremartuka

Craructuka u Teopusi BEpOSITHOCTEN BBIMYCKHUK HAYYUTCS:

* TPEJCTABISTH JaHHBIC B BUJE TAOJHII, JHATPAMM;

* YuTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUJIE TAOIHUIIBI, JUATPAMMEI.

B noBceqHEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX MPEIMETOB

BBIITYCKHUK CMOXET:

* U3BJIEKATh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBaTh HHPOPMALINIO, ITPEICTABICHHYIO B
Ta0IUIaX ¥ Ha JMarpaMMmax, OTPaKalollyl0 CBOWCTBA M XapaKTEPUCTHUKH PEaTbHBIX
MPOLECCOB U SIBIICHUI.



Harnsinnas reomerpus ['eomerpuueckue Gpurypsl

BblIlTyCKHMK HayduTCA:

* ONepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMU: QUTypa, TOUKA, OTPE30K, MpsiMas, JIyd,
JIOMaHasi, yroJjl, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJbHUK, IIPIMOYTOJIBHUK U
KBaJpaT, OKPY>KHOCTb U KPYT, IPSIMOYTOJIbHBII Napaenenunen, kyo, map. M3o00paxars
u3ydaemble (GUIypbl OT PYKH U C IIOMOLIbIO JIMHEHKU U HUPKYJIS.

B noBceHeBHOM KU3HU U MIPU U3YYEHHUH IPYTHX MIPEIMETOB BBITYCKHUK CMOXKET:
* pelmaTh NpaKTUYECKUE 337auu C MPUMEHEHUEM MPOCTEUIINX CBOMUCTB QUTYD.

N3mepenus u BbIYUCICHUs BpITyCKHUK

Hay4HTCs:

. BBIIIOJIHATh H3MEPEHUE JUIMH, PACCTOSHHUM, BEJIMYHMH YIVIOB C IIOMOIIBIO
MHCTPYMEHTOB JUIS U3MEPEHUM IJIUH U YIJIOB.

dusuka
BrIlyCKHHMK Hay4duTCs:

+ coOnroaTh MpaBwia OE30MAaCHOCTH W OXpaHbl TpyAa Npu paboTe ¢ y4eOHBIM U
1abopaTopHBIM 000PYI0BAHUEM;

¢ TMOHUMATh NPHUHIMIBI JEHCTBUS MAIWH, NPHOOPOB W TEXHHUYECKUX YCTPOMCTB,
YCJIOBHS UX O€30IACHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

* KCIIOJIb30BaTh MPH BBINIOJHEHUU YYCOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JIMTEPATYPY O
(U3NYECKUX SIBIICHUSX, CIIPABOYHBIC MATEPUAIIbI, PECYPChl HHTEPHETA.

WNudopmarrka BeITyCKHUK HAyqIUTCS:

* pasnuyaTh BUABI HH(OPMAIIMH TI0 CITIOCO0aM €€ BOCIIPHUATHS YEIIOBEKOM H TI0 CIIOCO0aM
€€ IPEeICTaBIICHNs HA MATEPUAIIbHBIX HOCHUTEIIAX;

IPUBOJIUTH HIPUMEPHl HMHMOPMALMOHHBIX IPOLECCOB (MPOLIECCOB, CBSI3aHHBIX C
XpaHEHHEM, PeoOpa30BaHUEM U Mepeadeii JaHHBIX ) B )KUBOH MPHUPOJIC U TEXHUKE;
kiaccuduiuposath cpeactsa MKT B cOOTBETCTBHH ¢ KPYrOM BBITIOJHSIEMBIX 3a]1a4.

MatemMaTuuecKrue OCHOBEI I/IH(I)OpMaTI/IKI/I BLIHYCKHI/IK MMOJIYy4YuT

BO3MOXHOCTbB:

MMO3HAKOMUTBCA C TIpUMEPAMU MATCMATHYCCKUX MoAede W HCIOJb30BaHHEM
KOMIIBIOTCPOB IIPHU UX aHAJINU3C; ITOHATH CXOACTBA U PA3JIMYUA MCKAY MaTeMaTHU4EeCKOH
MOACIBIO 00BbEKTa U €ro HaTypHOﬁ MOZCIIbIO, MCKIY MaTeMaTU4YeCKOH MOAEIbIO
00BEKTa/ IBIICHUS U CJIOBECHBIM OITHCAHUEM.

Hcrnonb3oBaHKe IPOTPaMMHBIX CUCTEM U CEPBUCOB BBINTYCKHUK Hay4dHUTC:
KJIacCU(UIIMPOBATh (ailyibl 10 TUILY U UHBIM ITapaMeTpaM;

BBITIOJIHATh OCHOBHBIE omnepauuu ¢ ¢ainamu (co3qaBaTh, COXPaHATh, PEIAKTUPOBATD,
yIaJsATh, ApXUBUPOBATH, «PACIIAKOBBIBAThH» ApXUBHBIE (aMIIbI).

BoinyckHuk oBnazeer (kak pe3yiabTaT NPUMEHEHHUS NPOrPaMMHBIX CHCTEM U

MHTEPHET-CEPBUCOB B JAHHOM Kypce M BO BCEM 00pa30BaTEIbHOM IPOIIECCE):

HaBBIKAMU pa60Tr,1 C KOMHI)IOTepOM; 3HaHUAMU, YMeHI/ISIMI/I W HaBBIKaMH, 1OCTATOYHbBIMU
IS pa6OTBI C pa3J'II/I‘-IHBIMI/I BHUIaMH HpOI‘paMMHBIX CUCTEM U I/IHTCpHeT-CCpBI/ICOB
(paiioBBIE MeEHEIKEpbl, TEKCTOBBIE PENAKTOPHI, INEKTPOHHBIE TaOIHIbI, Opay3epsl,
IIOUCKOBBIC CUCTCMBI, CJ'IOBapI/I, BHCKTpOHHLIC BHHHKHOHCIII/II/I); yMeHI/IeM OIINCBhIBATh
pa60Ty OTHUX CUCTEM U CCpBI/ICOB C UCITIOJIb30BAHUEM COOTBCTCTByIOHle/'I TepMI/IHOJ'IOFI/II/I;
pasNIUYHBIME (OPMAMU MPECTABICHUS JAaHHBIX (TaOJMIIBI, TUArpamMMbl, TpaguKH U T.
.);

ITIO3HAKOMUTCA C HpOFpaMMHI)IMI/I CpeJICTBaMH JJISL pa6OTI)I (o} aYJII/IOBI/I?;yaJ'II)HI)IMI/I
JAHHBIMHU U COOTBeTCTBYIOH_[I/IM HOHHTI/II\/'IHBIM annapaTOM.

['eonHpopMannOHHBIE TEXHOJIOTHH



BbINMyCKHUK TOTYYUT BO3MOXKHOCTH (B JaHHOM Kypce U MHON y4eOHOM NesITeIbHOCTH):

* IPAaKTHKOBAaTbCsl B MHCIIOJIb30BAHMM OCHOBHBIX BHJOB IPHUKIAJHOTO IPOrPaMMHOIO
obecrieueHus (pPeAaKTOPHI TEKCTOB, DJIEKTPOHHBIC TAOIHUIIBI, Opay3ephl U Jp.);

* IO3HAKOMMTHCA C IPUMEpPaMH HCIOJb30BAHHUA MAaTEMAaTUYECKOTO MOJAEIMPOBAHUSA B
COBPEMEHHOM MHPE;

* TO3HAKOMMTHCSA C IOCTAHOBKOW BOIIPOCAa O TOM, HACKOJIBKO OCTOBEpPHA IOJy4YeHHas
uHpopMaLys, MOAKPEIUIeHa JIM OHAa JOKa3aTeIbCTBAMU MOJIMHHOCTH(IIPUMEp:HATUUUE
JIEKTPOHHOW TOJMNMCH); IMO3HAKOMUTBHCS € BO3MOXKHBIMM IOJXOJAaMHU K OLICHKE
JOCTOBEPHOCTH MH(pOopManuu (IpUMEpP: CPaBHEHUE TaHHBIX U3 Pa3HBIX HCTOYHHUKOB);

* IIO3HAaKOMUTHCS ¢ mpuMepaMu ucnonb3oanus UKT B coBpeMeHHOM Mupe;

* TIOJIYYUTh MPEACTABICHUS O pOOOTU3UPOBAHHBIX YCTPOMCTBAX M MX HMCIIOJIb30BAaHUU Ha
IIPOU3BOJICTBE U B HAYYHBIX UCCIIEIOBAHUAX.

TexHomorus
Pesynbrathl, 3asBIeHHBIE 00pa30BaTeIbHON nporpamMmoit «TexHomorus» mno 6okam

conepxanus OOopMUPOBAHUE TEXHOJIOTUYECKOH KYIbTYphl U IPOEKTHO-TEXHOJIOTNYECKOT O

MBILIIEHHS 00y4YarOIIUXCs
BbinmyckHUK Hay4uTCs:

* CJIeJIOBAaTh TEXHOJIOTUH, B TOM YHCJE B IPOLECCE M3TOTOBJIECHUS CYOBEKTUBHO HOBOTO
IPOAYKTA,

* OLICHUBaTh YCIIOBUSl TNPUMEHHMOCTH TEXHOJOIMH, B TOM 4YHCIE C MO3ULMHA
AKOJIOrMYEeCKOM 3alUIIEHHOCTH,

* IPOTHO3MPOBATh 110 HU3BECTHOM TEXHOJOTMU BBIXOJbI (XapaKTEPUCTHKU MPOAYKTa) B
3aBHCUMOCTH OT W3MEHEHHsS BXOJ0B/IIApPaMETPOB/PECYPCOB, MPOBEPATH IPOTHO3BI
OIBITHO-9KCIIEPUMEHTAIbHBIM IIYTEM, B TOM YHCJIE CAMOCTOSITENIbHO IUIAHUPYS TaKOTO
poJia SKCIIEPUMEHTHI;

* B 3aBUCUMOCTH OT CUTYallud ONTHUMH3UPOBATH 0a30BblIE TEXHOJIOTUU (3aTPAaTHOCTh —
Ka4yecTBO), IPOBOJUTh aHAIM3 AJIbTEPHATHUBHBIX PECYPCOB, COCAUHATH B €AMHBIN IJIaH
HECKOJIBKO TEXHOJIOTHH 0€3 MX BUIOM3MEHEHUs Ul MOJIYYEHUS CIOXKHOCO- CTaBHOIO
MaTepHaIbLHOI0 MM MH(POPMAILIMOHHOTO IPOIYKTa;

* TIPOBOJUTH OLICHKY U MCIBITAHUE MOTYYEHHOTO IPOAYKTA;

* NMPOBOAMTH AaHAIM3 MOTpEeOHOCTEH B TEeX WM UWHBIX MaTepUAIBHBIX WIU

UH(POPMALIMOHHBIX MPOIYKTaX;

* ONUCHIBATH TEXHOJIOTUYECKOE PELICHUE C MOMOIIBI0 TEKCTa, PUCYHKOB, rpap)uuecKoro

M300paxeHus;

* aHaJIM3UPOBATH BO3MOKHBIE TEXHOJIOTUYECKUE PEIICHHUS, ONPEAETATh UX JOCTOMHCTBA

Y HEJIOCTaTKU B KOHTEKCTE 3aJJaHHOM CUTYalllH;

* IPOBOJUTH U aHAJIU3UPOBATH Pa3zpabOTKy W/WIIM pean3alfio MPUKIATHBIX POEKTOB,

IpeIoJIararomXx:

* OIpe/eNeHNe XapaKTEepPUCTHK U pa3padOTKy MaTepHalbHOIO MPOJYKTa, BKIIOYAs €ro

MOJIeIUpOBaHNe B MH(GOPMAIMOHHOHN cpele (KOHCTPYKTOPE), BCTPaWBaHUE CO3/IaHHOTO

UH(POPMALIMOHHOTO MPOYKTA B 3alaHHYI0 000JIOUKY,

* M3TOTOBJIEHHE MH(POPMALMOHHOTO MPOJYKTa MO 33JaHHOMY AJITOPUTMY B 3aJaHHOMN

000J104KE;

* NMPOBOAMTH W AHATU3UPOBATH pa3zpabOTKy H/HIM pPeaTu3alri0 TEXHOJIOTHYECKUX

MIPOEKTOB, MPEANOIATraloNInX:

¢ ONTHUMHU3AIMIO 33JaHHOTO Ccroco0a (TEXHOJOTUM) TONYYSHHUSI TPeOYIOIerocs
MaTepuaIbHOro MPOIYKTa (IIOCTIE ero MPUMEHEHHUS] B COOCTBEHHON MIPAKTHKE),

+ pa3palboTKy (KOMOMHHMpOBAaHME, U3MEHEHHUE MapaMeTpoB U TpeOOBaHHIl K pecypcam)
TEXHOJIOTHH MOJy4YeHHUSI MaTepUAIbHOTO U UH(POPMALIMOHHOTO IPOAYKTA C 33JJaHHBIMU
CBOMCTBAMH;



* MPOBOAWTL W  AHAIM3MPOBATh Pa3pabOTKy W/WIM  pPEANU3alUI0  MPOEKTOB,

IPE/IIOIararoIuX

* IUIaHHpOBaHHUE (pa3pabOTKy) MaTepUATBHOTO MPOAYKTa B COOTBETCTBHHM C 3aadycil
COOCTBEHHOW  NIESATENBHOCTH  (BKJIOYAsh ~ MOJCIUPOBAHHE H  pa3paboTKy
JTIOKYMEHTAITUN ),

* IulaHupoBaHue (pa3pabOTKy) MaTEpUATBHOTO MPOIYKTa HA OCHOBE CaMOCTOSITEIHHO
NPOBEIEHHBIX UCCIICOBAHUN MMOTPEOUTEIBCKUX HHTEPECOB.

BBIITyCKHUK MOTYYHUT BO3MOKHOCTh HAYIHThHCS:

* BBIABJIATH U (POPMYIIUPOBATH MPOOIIEMY, TPEOYIOIIYIO TEXHOJOTHYECKOTO PEIICHHS;

« MOoAU(UIUPOBATH HUMCIOIIIHECS] POYKThI B COOTBETCTBUHU c cH-

Tyalmeii/3aka30M/IOTPeOHOCThI0/3a/1a4eil  IeATeIbHOCTH W B COOTBETCTBHH C UX

XapaKTePUCTUKAMU pa3pabaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOW TEXHOJIOTHH,

* TEXHOJIOTH3UPOBATh CBOM OIIBIT, TPEACTABIATH HA OCHOBE PETPOCIICKTUBHOIO aHAJIM3a U

yHU(DUKALNHU IEATSIILHOCTH OIMUCAHNE B BHJIC MHCTPYKIIUHM UM TEXHOJOTHUECKON KapThl.

IIpenmeTHble pe3yJibTaThI
[TporpamMmubie TpeOOBaHUS K 3HAHUAM (Pe3y/IbTaThl TEOPETUUYECKOM MOATOTOBKH ):
« mpaBuiia ©Oe3omacHO paboOThl C JIIEKTPOHHO-BBIYUCIUTEIBHBIMA MAlIMHAMU U
CpeacTBaMu Jisi cOOpa MPOCTPAHCTBEHHBIX JTAHHBIX;
* OCHOBHBIE BUJIbI IPOCTPAHCTBEHHBIX JIAHHBIX;
* COCTaBHBIC YaCTU COBPEMEHHBIX T€OMH(POPMAIIMOHHBIX CEPBHCOB;
+ mpodeccHoHaIbHOE MPOrpaMMHOE oOecreueHre Ajis 00pabOTKU MPOCTPAHCTBEHHBIX
JAHHBIX;
* OCHOBBI U IPUHIIMIIBI A9POCHEMKH;
* OCHOBBI W TPUHIUMBI PabOTHI TIOO0AIBHBIX HABUTAIMOHHBIX CITYTHUKOBBIX CHCTEM
(THCO);
* TIpe/ICTaBIICHUE U BU3YaITU3aIs IPOCTPAHCTBEHHBIX TAHHBIX TUTST
Henpo(heCcCHOHATBHBIX TOJIb30BaTEINCH;
 mpuHUunel 3D-MoaenupoBanus;
* YCTPOMCTBO COBPEMEHHBIX KapTOrpaUuueCcKux CEpBUCOB,;
* TIpeICTaBJICHUE u BU3YaIHU3aIHs MPOCTPAHCTBEHHBIX TAHHBIX TUIS
HEeNnpo(ecCHOHANBHBIX MOJIb30BaTENEH;
« nemmdpupoBaHUe KOCMUYECKUX M300paXKeHUH;
* OCHOBBI KapTorpaduu.

[TporpaMMHbIe TpeOOBaHUS K YMEHUSM U HaBbIKaM (Pe3yJIbTaThl

MPAKTUYECKON MOJATOTOBKH):

* CaMOCTOSITENIBHO pellaTh MOCTABIEHHYIO 3a/1a4uy, aHAJIM3UpYs U o0Mpasi MaTepralibl U

CpelicTBa IS €€ PELICHUS;

* CO37aBaTh U PaCCUUTHIBATH MOJETHBIN IJ1aH 111 OECIUIOTHOTO JIETATEILHOTO annapara;

+ 00palaThIBaTh a3POCHEMKY M MOJTy4YaTh TOUHbIE OPTOPOTOIIIAHBI U
aBTOMATU3UPOBAHHBIE TPEXMEPHBIE MOJEIN MECTHOCTH;

« MozaenupoBatb 3D-00bEKTHI;

* 3alMIIATh COOCTBEHHbIE IPOEKTHI;

* BBINIOJHATH OLIU(PPOBKY;

* BBINOJIHATH IPOCTPAHCTBEHHBIN aHAIIN3;

* CO371aBaTh KapThl;

* co3JaBaTh MpocCTeine reorpapuueckie KapThl pa3IndHOIO COJIEPKaHUS;

* MOJIEIHPOBATh reorpaguueckre 0ObEKThI U SIBJICHUS;

* IPUBOJUTH MPUMEPHl MPAKTUYECKOTO HCIOJIB30BaHUS Teorpaguueckux 3HAHUU B

Pa3NUYHBIX 00IACTAX JEeATETbHOCTH.

['eonHpopMannOHHBIE TEXHOJIOTHH



CucreMa OLEHKH IOCTHKEHHS MJIAHUPYEMbIX pPe3yJ1bTaTOB OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOII NPOrPaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus

Buabl KoHTpOJIA:
* MPOMEKYTOUYHBIH KOHTPOJIb, TPOBOJIUMBIN BO BPEMSI 3aHITHIA;
* WUTOTOBBIH KOHTPOJIb, TPOBOJUMBII TOCIIE 3aBEPIIECHUS BCEH yU4eOHOM MPOTPaMMBI.

@opMBbI IPOBEPKHU Pe3yJIbTATOB:

 HaOIroJIcHUE 32 00YJAIOUTUMHUCS B MPOIECCE pabOTHI;

* WIPBHI;

* WHAMBUIYAJIbHBIC U KOJUIEKTHUBHBIC TBOPUYECKHE PAOOTHI;
+ Oecepl ¢ 00YJAIOUIMMHUCS U UX POJTUTEIISIMH.

@opMbI 0ABEACHUSA UTOTOB:

* BBINIOJHEHHUE MPAKTUUECKUX padoT;
* TECTHI;

* AHKETHI;

* 3alIUTa [POEKTA.

Hrorosas arrecranus 06yqafoumxc;1 IMPOBOAUTCH IO PE3YyJIbTaTaM IMOATOTOBKH U 3allIUThI
IIPpOCKTA.

JUisi oLleHUBaHMsI IEATEIbHOCTH O0YYaIOUIMXCSl UCHONb3YIOTCS UHCTPYMEHTBI CaMo- U
B3aUMOOLICHKH.

IIpumepHble mporpamMmbl y4yeOHbIX mpeameroB, kypcoB (YTII, rme kak npumep
nponucano «Keiic 1 — 10 gacoBy», mocie KpaTkoe onucaHHe, 4To 3TO 3a Keiic, onucaHue
110YaCOBOE BBIHOCHM YK€ B CaM KEIC).



Temarnueckoe IJIaHUPOBAHUE

Pa3znesibl nporpaMMbl y4eOHOT0 Kypca

KoanuecTBO
JacoB

OO0pa3oBaTte/ibHast 4aCcTh

3nakomcTBO. TexHuka 6e3onacHoctu. BBoanoe 3anstue («MeHsist Mupy).

Beenenue B reonnpopmanmonnsie Texnonoruu. Keiic 1: «CoBpeMeHHbIC
kapThl, win Kak onucats 3emiro?». Kelic 3HaKOMUT 00y4aronuxcs ¢
Pa3HOBUIHOCTSIMU JIaHHBIX. Penras 3amaqy kelica, o0ydaromecs
MIPOXOJIAT CIEAYIONIUE TEMATUKH: KapThl U OCHOBHI X (DOPMUPOBAHHS,
M3Yy4YEHUE YCIOBHBIX 3HAKOB U MPUHIIUIIOB UX OTOOpaXKEHUSI HA KapTe;
CHUCTEMBbI KOOPJMHAT U MPOEKINI KapT, UX OCHOBHBIC XapaKTEPUCTUKU U
BO3MO>KHOCTH TPUMEHEHUS; MacIuTad U Jip. BCHOMOTraTelbHbIE
WHCTPYMEHTHI ()OPMUPOBAHHUS KAPTHIL.

Keiic 2: «I'nobanpHOe no3unimonupoBanue "Haliau ce0s Ha 3eMHOM
mape'».

HecmoTps Ha TO, YTO HABUTATOPBI U CIIOPTHBHBIC TPEKEPHI CTAJIH
HEOTHEMJIEMOM YaCThIO HAIIEH KU3HU, MAJIO KTO 3HAET IIPUHITUIT X
pabortsl. [Ipoiias keiic, odOyuarommecs y3uatot npo ['JIOHACC/GPS —
MPUHIUIIBI pa0OTHI, HCTOPUIO, COBPEMEHHBIEC CUCTEMBI, IPUMCHCHHE.
[Tpumenenue gorrepoB. Busyanu3aiiys TeKCTOBBIX JaHHBIX Ha KapTe.
Co3/1aHue KapThl HHTEHCUBHOCTH.

®doTorpadun 1 MaHOPaAMBL.

Pazyen, mocBAMEHHBINA UCTOPUH U IPUHIIATIAM CO31aHUs GoTorpaduu.
OO0yuaromuecs MO3HAKOMATCS ¢ TEXHUKOU co3nianus Gororpaduu,
MO3HAKOMSITCSI C BO3MOXHOCTSIMU TTpUMEHEeHUs (hoTorpadun Kak
CpelCTBa CO3/IaHMS YeT0-JIn00.

OcHoBBI a3p0hoTOCHEMKH. [IpriMeHEHNE OCCITMIIOTHBIX aBHAITAOHHBIX
cucteM B adpodotochémie. Ketic 3.1: «Jlyis 94ero Ha caMoM Jielie HyKeH
OCCIUIIOTHBIN JICTATeIBbHBIN anmapar?.

OOBEMHBIN KEHC, KOTOPHIH MTO3BOJIMT O0YJAIOIIUMCS OCBOUTH TTOJTHYIO
TEXHOJIOTHYECKYIO IIEMOYKY, UCTIOIb3YEMYI0 KOMMEPUYECKIUMU
KOMITAaHUSIMU. Y CTPOMCTBO U MPUHIMIBI PyHKITMOoHUpOoBaHus BITJIA,
OCHOBBI (DOTO- ¥ BUACOCHEMKH U TIPUHITUIIOB ITepeIadu HH(popMarmm ¢
BIUTA, o6pabotka nanusix ¢ BITIA.

29

Keiic 3.2: «M3meneHue cpeibl BOKpyT MIKOIb». [Iponomkenue keiica 3.1.
OOyuaromuecs, *Mest B CBOEM pacOpsHKEHUH dJISKTPOHHYI0 3D-Moaens
IIKOJIBI, TPOJIOJKAIOT BHOCUTH U3MEHEHHUSI B TIPOYKT C IIEJIbI0 OJ1aro-
ycTpoiicTBa paiiona. O0yJaromnmecs mpo0bKal0T COBEPIICHCTBOBATh
cBOM HaBbIK 3D-MoAenMpOBaHuUs, 3aBepIIas MPOEKT.

10

HOI[FOTOBKa 3alIUTHI IIPOCKTA.

3amuTa IpoeKTOB.

3axnrounTenbHoe 3aHaTue. [logBeaeHne nToros padoThl.

['eonHpopMannOHHBIE TEXHOJIOTHH




O01mme MoJ0KeHus

[Tporpamma «I"eonH(OpMaIIIOHHBIE TEXHOJOTHI», SIBIISASICH HEOOXOIUMBIM KOMIIOHEHTOM
o01iero o0pa3oBaHus Bcex 00yyaroIuxcs, IPeI0CTaBIsIeT UM BO3MOKHOCTb IPUMEHSATh Ha
NpaKkTUKe 3HaHMA OCHOB HayK. [Iporpamma sBisiercss (akTHYECKH €IMHCTBEHHBIM
MIKOJBHBIM y4eOHBIM KYpCOM, OTPA)KalOIIMM B CBOEM COJCPXKAHMU OOIIME MPUHIUIIBI
peoOpasyrouleil JesITeNbHOCTH YEJI0BEKA U BCE aCIIEKThl MaTepuanbHON KyabTypsl. Kypc
HaIpaBJieH Ha OBJAJCHHE OOYYaIOIIMMHUCS HABbIKAMU KOHKPETHOM IPEIMETHO-IIpE-
oOpa3yromel  JesATeNbHOCTH, CO3JaHUE HOBBIX LIEHHOCTEW, 4YTO, HECOMHEHHO,
COOTBETCTBYET MOTPEOHOCTSIM pa3BUTHA o01IecTBa. B pamkax « TeXHOIOTUM» IPOUCXOIUT
3HaKOMCTBO C MHUPOM Tpodeccuii 1 OpueHTaluss 00yJaroImuxcs Ha padoTy B Pa3IUUHBIX
cdepax 0OLIECTBEHHOI'O MPOM3BOJCTBA. TeM cambIM 00eclednBaeTCsl NPEeeMCTBEHHOCTh
nepexoaa o0ydaromuxcs oT o0Iero k npoeccuoHanbHOMY 00pa30BaHMIO U TPYAOBOM
NeSITETbHOCTH.

[Tporpamma npenmMera «TexHonorus» obecrneynBaeT GOPMHUPOBAHUE Y OOyUAIOLIMXCS
TEXHOJIOTUYECKOr0 MblluIeHUs. CXxeMa TEeXHOJOTMYECKOro MBIIUICHUs (IOTpeOHOCTh —
LeJIb — CIOCO0 — pe3yibTar) MO03BOJIsIeT HauboJiee OpraHMYHO pelarh 3aJadd ycra-
HOBJICHHMSI ~ CBSI3eH MEXIy OOpa3oBaTeNbHBIM H  JKU3HEHHBIM  IPOCTPAHCTBOM,
00pa3oBaTebHBIMU PE3yJIbTaTaMU, OJYyYEHHBIMU IPU U3YYEHUH PA3IMUHBIX IPEAMETHBIX
oOnacrtel, a Tak’ke COOCTBEHHBIMH 00pa30BaTEIbHBIMU pE3yJIbTaTaMu (3HAHUSMHU, YMEHU-
SIMH, YHUBEPCAIbHBIMUA YI9€OHBIMH JICHCTBUAMU U T. [I.) U KU3HEHHBIMH 33/1a4aMu. Kpome
TOT0, CX€Ma TEXHOJOTHYECKOI'0 MBIIUIEHUS I03BOJSET BBOJIUTH B 0Opa3oBaTEbHBIN
IIPOLIECC CUTYAlLlUY, JAIOLIME OIBIT IPUHATHSA NparMaTUYHBIX PELIEHUH Ha OCHOBE COO-
CTBEHHBIX 00pa30BaTeNbHBIX PE3Yy/IbTaTOB, HAUMHAs OT peIIeHHs] ObITOBBIX BOIIPOCOB U
3aKaH4YMBas pPELICHHEM O HAaMpaBICHUAX MPOJODKEHUsI 00pa3oBaHUs, MOCTPOCHUEM
KapbepHBIX M JKM3HEHHBIX IUIaHOB. TakuMm oOpa3zom, mporpamma «I'eomHpopmaTuka»
no3BoJsieT chopMUpOBaTh y OOYUAIOIIMXCS PEeCcypc MPAKTUYECKUX YMEHHUH M OIbITa,
HEOOXOAUMBIX Ul Pa3yMHON OpraHu3allMd COOCTBEHHOW JKM3HM; CO3JAET yCIOBUS IS
Pa3sBUTHSI MHUIIMATUBHOCTH, N300pETAaTEIbHOCTH, THOKOCTH MBIIUICHUS.

Y4eOHO-BOCITUTATENBHBI TPOIECC HampaBiIeH Ha (OPMHPOBAHME W  pPa3BHTHE
Pa3IUYHBIX CTOPOH OOYyYarOUIMXCS, CBSI3aHHBIX C peaju3aluedl Kak MX COOCTBEHHBIX
MHTEPECOB, TaK W HHTEPECOB OKpyxkatouiero mupa. [Ipm 3TOM ruOKOCTH MpOrpamMmbl
MO3BOJIIET BOBJIEYb OOYYAIOIIMXCS C PA3NIUYHBIMU CHOCOOHOCTSIMH. bonbuioil o0béM
MPOEKTHBIX pPabOT MO3BOJSET Y4YECThb HHTEPECHl M OCOOEHHOCTH JIMYHOCTH Ka)J0ro
oOyuaromierocsi. 3aHSATHS OCHOBaHbl Ha JIMYHOCTHO-OPUEHTHUPOBAHHBIX TEXHOJIOTHSIX
00y4yeHHMs], a TAK)KE CUCTEMHO-JIEITETbHOCTHOM METO/1€ O0yUYEeHHUS.

JlanHast mporpaMMa MIpeanoJiaraeT BapUaTUBHBIN MOAXOJ, TaK Kak B 3aBUCUMOCTU OT
00yyYaroIerocsi HOo3BOJsIET YBEIUUYUTh WIK YMEHBIIUTh 00BEM TON WM UHOM TEMBI, B TOM
YHCJIE U CJIOKHOCTb, & TAKXKE MOPSIIOK IPOBEICHUS 3aHATUI.

OcHoBHOe coaepxkaHue y4eOHBIX NpeIMETOB Ha YPOBHE OCHOBHOIO 001Iero
o0pa3oBaHus

Ha mnpors:kenun Kypca mporpaMMbl OOy4aroliyecs: IO3HAKOMATCS C  Pa3InYHbIMU
reovH(OpMallMOHHBIMU ~ CHCTEMaMH, Yy3HAIOT, B KaKuUX oO0JacTaX NpHUMEHseTcs
reonH(opmarrka, Kakue 3a/ladyl MOXKET pellaTh, a TaKKe CMOTYT CaMU NMPUMEHSATH €€ B
cBoeil nmoBceHeBHOM kHU3HU. OOyuaromrecs: 0a30B0O YCBOST NPUHIUI MO3ULHOHUPOBAHUS
¢ nomouuesto 'HCC. Y3HaT, kak MOKHO OpraHM30BaTh cOOp CITYTHHKOBBIX JIaHHBIX, KaK
OHM TPEJCTABIISIIOTCS B TEKCTOBOM BHUJE U KaK MX MOXHO BU3yallu3MpoBaTh. B pamkax
IporpaMMbl BBIOEPYT HMPOEKTHOE HaNpaBieHUE, HAay4yaTcs CTaBUTh 3aJaud, UCCIIEIOBATh
npoOJIeMaTuKy, MIaHWPOBaTh BEIEHUE MPOEKTa U TPAMOTHO pacIlpeleNiaTh POJIU BHYTPH
KOMAaH/Ibl.

OOyuaromecss CMOTYT TI03HAKOMUTBCS C HCTOpUEH NpUMeHeHHs OeCIMIOTHBIX
JeTaTeNbHBIX alMapaToB. Y3HAIOT O COBPEMEHHBIX OECHHJIOTHUKAX, CMOTYT PpEIIUTh



pasiMYHbIe 3aJaud C MX IOMOUIbIO. Y3HAIOT Takke M 00 OCHOBHOM YCTpOWCTBE
COBPEMEHHBIX OecmmIOTHbIX cucteM. OOyuarommecss y3HaIOT, Kak co3qaércsi MOJETHOE
3ajaHue A OecnmiioTHHKOB. Kak mpou3BomuTCS 3allycK M JajbHeWInas chEMKa C
nomonibto BAC. A Takke moiydar Takue pe3yiabTaTbl ChbEMKH, Kak OpTO(GOTOIUIaH U
TpEXMEpHBIE MOJICIIH.

OOyuarommecst  yray0sTcss B TEXHOJOTHIO  OOpabOTKHM  TEOJaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJEIMPOBAHUS OOBEKTOB MECTHOCTH. CaMOCTOSITEIbHO CMOTYT
BBIMOJHUTH ChEMKY MECTHOCTH 110 MOJAETHOMY 3a1anuto. CoznanyTt 39-mMozaenu.

OOyyaromyecss O3HaKOMSTCS C Ppa3IMYHBIMU YCTPOICTBaAaMH IpO- TOTUIIMPOBAHUS.
VY3HaoT o0ImuMe MPUHIMIBI paboThl YCTPOMCTB, cepbl MX NPUMEHEHUS U TPOIYKTHI
JeSITeIbHOCTH JAHHBIX yCTpoiicTB. OOyuaronumecs Hay4aTcsi TOTOBUTH 33-MOJIENH /IS T1e-
YaTH C MOMOUIBIO DKCIOPTa JAHHBIX. J[OMONHAT MOJENU MO JaHHBIM a3pO(OTOCHEMKHU C
MOMOIIBIO PYYHOTO MOJETHpoBaHus. [IpUMeHAT ycTpOHCTBA At MPOTOTUITUPOBAHUS JIJIS
NeYaTH 3a/1aHHsl.

OOyuaronuecs u3ydaTt OCHOBBI B TOAr0TOBKe Npe3eHtauuu. Co3aanyt e€. Iloarorosstes
K [IPE/ICTABJICHUIO pealn30BaHHOrO MporoTumna. [IpeactassaT ero, 3amuiias mpoeKxT.

[TpumepHbIi y4eOHBIH TI71aH OCHOBHOT'O 00111eT0 00pa3oBanus [IpumepHbIit
KaneHaapHbli yueOHbli rpaduk Ha 2019/2020 yueOHbIit ro

Ilepuon o0yuenunss — ceHta0pbp-maii. KosimuecTBo yueOHbIX Heesib — 34.
KosnyecTBo yacoB — 68. Pexxum nmpoBeneHust 3aHATHIL: 2 pa3a B HEJIEIIO.
[IpazgHuYHbIC U BBIXOAHBIE AHH (T10 TPOU3BOACTBEHHOMY KaJeHAAPIO MpU
HIECTUAHEBHOM padoueii Henene): KaHuKyJasipHbIA mepuo:

Ne Mecsan (DOpMa KoJa- Bo TeMa 3aHATUA (I)OpMa KOH-
n/n 3aHATUSA |YacOB TpoJIst
1 CenTs16ps | JI/ITP 2 3nakoMcTBO. TeXHuKa  [Becena

Oe3onacHocTu. BBoHOE
3anarue (Mensist Mup+).

2 | Cents6ps| JI/ITP 2 HeobxomumMocTh KapThl B [Becera
COBPEMEHHOM MUpE.

Cdepsl npUMEHEHHS,
MEePCICKTHBBI
HCIIOJIH30BaHUsI KapT.
3 | Cenrs6ps| JI/IIP 2 BekTopHble  [JaHHBIC HaBecena
KapTaXx. 3HAKOMCTBO C
BeO-I'MC. [BeT Kak
aTpHOyT KapThI.
3HAKOMCTBO c
KapTorpanuecCKuMHU
OHJIAMH-CEPBUCAMH.

4 | Centsa6ps| JI/IIP 1 Caer u uBer. Ponb 1Beta [Becena
Ha kapte. Kak 3acTaBuUThH
LBET paboTaTh Ha ceOs1?

5 Oxtsi6ps | JI/TIP 2 Co3manre u myonaukaius|/leMoHCcTpamys
COOCTBEHHOM KapThl. peleHus Kelica
6 OKTH6pB JUTIP 2 CucreMmsl ri100aJ16HOTO Beceﬂa
MO3ULIMOHUPOBAHUSI.

['eonHpopMannOHHBIE TEXHOJIOTHH



OxTs10pB

JUTIP

HDI/IMGHGHI/IG CIITYTHUKOB JJIA
TTO3MITMOHUPOBAHNA.

JlemoHcTparus
penieHus Keiica

OKTs10pb

JU/IIP

Hctopusa dororpaduu. @otorpadus
Kak CIoco0 M3y4YeHHUs OKPYIKAIOIIETro
MUpa.

becena

Hos6pn

JU/IIP

XapaKkTepuCTUKU (HOTOAITIAPATOB.
[TonmyueHne Ka4eCTBEHHOTO
(hoToCHUMKA.

becena

10

Hos6pn

JU/IIP

Co3nanue chepHUecKUX ITaHOPaM.
OcHoBHBIE ToHATUA. HeoOxoqumoe
obopynmoBanue. TexHHKa ChEMKH
cepruyuecKnx maHopaM pasJIndHON
arnmaparypoil.

becena

11

Hos6pn

JU/IIP

Co3nanue chepruecKrX MaHopam.
CiuBKa OAy4YeHHBIX GoTorpadHii.
Koppekuust 1 peTyIb naHopam.

TectupoBanue

12

JHexabpb

JUTIP

doTorpaMMeTpHs U €€ BIIMSIHUC Ha
COBPEMEHHBIN MUD.

becena

13

JHexabpb

JUTIP

CueHapuu CbeMKU O0OBEKTOB JIJIS
MOCJICIYIOMIETO ITIOCTPOCHHMS MX B
TPEXMEPHOM BHUJIC.

becena

14

Jlexabpb

JU/IIP

IIpUHLKII TOCTPOEHUS TPEXMEPHOTO
n300pakeHusT Ha KOMITBIOTEPE.
PaGora B hoTorpammerpuueckom 110
- Agisoft Metashape unu ana-
smorugHoM. OOpaboTKa OTCHATOrO
MaTepuaa.

becena




15 |dexalOpb JUTIP |2 becniunoTHuk B Becena

reoMH(pOpPMaTHKE.
Y CTpoNCTBO ¥ MPUMEHEHNE
JIPOHA.
16 [dnBaps JUTIP |2 Texnuyeckne 0COOEHHOCTHBecena
BITJIA.
17 |“luBapsb- JUTIP | 6 [TunotupoBanme BIIJIA.  [TectupoBanue
Despanb
18 |Depainn JUTIP |6 Hcnonb3oBanue JlemoHcTpanus
OCCIMIIOTHUKA JIJIs1 ChEMKH [PEIICHUsI Ketca
MECTHOCTH.
19 MapT JI/TIP 3 Bozuukaroniue HDO6HCMBIBeceI[a

npu co3gannu 3D-mopeneh.
CrocoObl  pegaKTHPOBAHUS
TPEXMEPHBIX MOJICIICH.

20 Maprt JUTIP 2 Texnonoruu IIPOTOTH- becena
nupoBaHus. YcrpoiicTBa

JUIs BOCCO3IaHUs
TPEXMEPHBIX MOJICIICH.
Pabota ¢ 3D-nipuHTEpOM.

21 Mapr JUTIP |1 dusnyeckue n XuMuIeckue I ecTupoBaHne
CBOMCTBA IIJIACTHUKA IS
3D-npuntepa. [leyatsb
TPEXMEPHOU MOJCITH
IIKOJIBL.

22 Mapr P |1 Pa6ota B I1O 1151 py4HOro |Becena
TPEXMEPHOI'0 MOJICIUPOBa-
nus — ScetchUP uamn
AHAJIOTHYHOM.

23 |Anpens JIip |7 OKCIOPTUPOBAHKE Becena
TPEXMEPHBIX (DaiiaoB.
IIpoexTupoBanue

COOCTBEHHOM CLICHBI.

24 | Anpeinb JUTIP | 2 lleyats MoJeNH Ha Becena
3it-mpunTtepe. OpopmireHue
TPEXMEPHOM BEIISCTBEHHOM

MOJIEITH.
25 | Mai TP 3 IloaroroBka 3ammThl
MIPOEKTA.
26 | Maii I1p 2 3amura npoeKToB. JlemoHCTparms
pelIeHus KecoB
27 | Mait JI/TIP 2 3aKIIIOYNTENILHOE 3aHITHE.

[TonBenenue UToroB paboTEHI.
[Tnanel mo qopaboTke.

|Cooeporcanue kypca
OcHoBHBIE pa3e/bl NPOrpaMMbl y4eOHOI0 Kypca
1. BBeaeHue B 0CHOBBI reOMH()OPMALIMOHHBIX CHCTEM U NPOCTPAHCTBEHHBIX JAHHBIX.

OOyyaronuecs MO3HAKOMSTCS C Pa3jIMYHbBIMH COBPEMEHHBIMH T'€OMH(OPMalOHHBIMU
CUCTEMaMHU. Y3HAaIOT, B KaKMX 00JacTsIX NMpHUMEHseTcs reonH(opMmaTrKa, Kakue 3aJadu
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MOKET pelIaTh, a TaKXKe Kak oOydwaromyecs MOTYT CaMU MPUMEHSITh €€ B CBOEH
MMOBCETHEBHOW JKU3HU.

2. Ypok padorsi ¢ TJIOHACC.

OOGyuarommecst 6a30BO YCBOST MPUHITUIT TTo3uIMoHUpoBaHus ¢ momombio 'HCC. Y3nator,
KaK MOXXHO OpraHuU30BaTh COOp CIIyTHUKOBBIX JIaHHBIX, KaK OHHU IPEACTaBISIOTCA B
TEKCTOBOM BHJIE€ M KaK UX MOXHO BU3YyaJIM3UPOBATh.

3. BbIOOp NPOEKTHOI0 HANPABJICHUS U paclpeaeeHue poJieil.

Bei6op npoektHoro Hampasienus. [loctanoBka 3amauu. VccnemoBanue mpoOiieMaTHKU.
IInanupoBanue npoekra. Pacnipenenenue poneil.

4. YcTpoiicTBO U NpUMeHeHHe 0eCITUI0THUKOB.

OOyuaromuecs nosHakomsTcs ¢ uctopueil npumenenust bAC. Y3HaoT 0 COBpeMEHHBIX
BAC, xakue 3a/1a41 MOKHO PEIIaTh C UX MOMOIIBIO. Y3HAIOT TAK)KE OCHOBHOE YCTPOMCTBO
coBpemeHHbIX BAC.

5. OCHOBBI CbéMKH ¢ 0eCTIMJIOTHUKOB.

OOyuaromumecs y3HarT, Kak co3aaércs nonérnoe 3amanue st BAC. Kak npousBoautcs
3alyCcK W JajibHeuias chéMka ¢ momoupto BAC. A Takxke Kakue pe3yJbTaTbl MOXKHO
MOJIYYUTh U KaK 3TO cZeNaTh (MoxydeHne opTopoToIuiana u TpEXMEPHON MOIEIN).

6. Yruy0aénHoe n3yueHue TeXHOJIOTHIi 00padOoTKH reoJaHHbIX. ABTOMaTU3UPOBAaHHOE
MOJICTUPOBaHKE 00BEKTOB MECTHOCTH ¢ rmomoIibio Agisoft PhotoScan.

7. COop reogaHHbIX.

AspodoTochEMKa, BHIMTOTHEHHE CHEMKH MECTHOCTH TI0 TIOJIETHOMY 331aHHIO.

8. O0padoTKa ¥ aHAJIU3 Te0JaHHbIX.

Coznanue 3D-monenei.

9. HU3ydeHue ycTpPOICTBA ISl POTOTUIIMPOBAHUS.

O3HaKOMJIEHUE C YCTPOMCTBAMHU MPOTOTUITMPOBAHUS, IPEAOCTABICHHBIMH O0YyYarOIIHMMCS.
OOyuatoniecss y3HAOT OOIIME NPUHIUIIBEI pabOTHl YCTPOMCTB, a TaKKe KOrjJa OHHU
MPUMEHSIFOTCS] M YTO C UX TOMOIIBIO MOYKHO MOJIYYHUTb.

10. IToaroroBka JaHHBIX JJIf1 YCTPOHCTBA NPOTOTUIIUPOBAHMS.

[ToaroroBka 3D-mMopenel, SKCIOPT JaHHBIX, MOATOTOBKA 3a/IaHUM IO MEeYaTH.

11. IIporoTHIIPOBaHUE.

[IpumeHneHue ycTpoicTB mpoToTunupoBanus “D-npunTtep).

12. IlocTpoeHue NPOCTPAHCTBEHHBIX CLEH.

Jononmuenne Moienielt 1Mo TaHHBIM a3pOo(POTOCHEMKH € TOMOIIBI0 PYYHOTO MOJICTUPOBAHUS
Y TIOITOTOBKA K ME€YaTH HA YCTPOMCTBAX MPOTOTHUITUPOBAHHUS.

13. IloaroroBka npe3eHTanMi.

N3yuenne ocHOB B moArotoBke mpeseHtanuu. Co3manue mpeseHtanuu. [loaroroBka k
MPEICTABJICHUIO PEATM30BAaHHOTO MPOTOTHIIA.

14.3amuTa NpoeKTOB.

[IpencraBnenue peaaTu30BaHHOTO MPOTOTHUIIA.



V. Temamuueckoe nianupogarue

Ne P Bcero
7 a3/esbl IPOrpaMmbl y4e0HOro Kypca
n/n porp y yp 4acoB
1 3nakomcTBO. Texnuka 0e3onacHocTu. BBonHoe 3ansitue 2
(«MeHsisi MHPY»).

2 BBenenue B reounopmManuoHnbie Texnoaorum. Keiic 1:
«CoBpemeHnnble kapThl, i Kak onucarb 3emiiio?».

2.1. | HeoOxoaumocts kapThl B cOBpeMeHHOM Mupe. Chepsl 2
IIPUMEHEHUS, IEPCIEKTUBBI UCIIOIb30BaHUS KapT.

2.2 | BexTopHbie nanHble Ha kapTax. 3HakoMcTBO ¢ Be6-I'HC. 2
LBeT xak aTpuOyT KapThl. 3HAKOMCTBO €
KapTorpapuuecKuMu OHJIaiiH-CepBUCAMH.

2.3. | Ceer u uBer. Posib iBeTa Ha kapre. Kak 3actaButh 11BeT 1

paboTtartb Ha ce0s?

2.4. | Co3nanue u myoauKamus coOOCTBEHHOM KapThl. 2

3 Keiic 2: «I's100a1bH0e no3unnonuposanue "Hauan ceds 4

Ha 3eMHOM mmape'».

3.1. | Cucremsl r106aIbHOTO TTO3UIUOHUPOBAHHSL. 2

3.2. | [IpumeHeHHEe CITYTHUKOB JIs1 TO3ULIMOHUPOBAHHUSL. 2

4 dotorpauu ¥ NAHOPaAMBI.

4.1. | Ucropus dotorpaduu. ®otorpadus kak criocod u3yueHus 1

OKPY’KaroIllero MUpA.
4.2. | Xapakrepuctuku (poroanmnaparos. IToiyuenue 2
Ka4eCTBEHHOI'0 ()OTOCHUMKA.

4.3. |Co3znanue chepuyeckux nanopam. OCHOBHbIE OHATHA. He- 2
00xoaumMoe o0opyoBaHue. TexHuka ChbEMKHM CHEPUUECKHX|
DaHOpaM pa3IMYHON anmaparypoil (kamepsl cMapThOHOB
0e3 3_HTaTI/IBOB, udpoBsle (oToaIIapaTel CO MITATUBAMH U
T. 11.).

4.4. | Co3nanue cpepuueckux naHopam. CIInMBKa I1OJTY4EHHBIX 4

¢dororpaduit. Koppekuus u peTyiib naHopam.

5 OCcHOBBI a3pooTOCHEMKH. IIpumenenue BAC
(0ecnMIOTHBIX aBMAIMOHHBIX cucrem) B
a’podorochémke (Keiic 3.1: «J/las yero Ha camoMm aeJie
HYy’KeH 0eCIIJIOTHBIN JeTaTe/IbHbII annapart?»).

5.1. | ®oTtorpammeTpus U €€ BIMSIHUE Ha COBPEMEHHBIH MUP. 1
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5.2. | CueHapuu Cb€MKHM OOBEKTOB IS TIOCIIEAYIOLIETO 2
IMOCTPOCHHUS UX B TPEXMEPHOM BHUJIE.

5.3. | IIpuHOun nocTpoeHus TpEXMEPHOro U300paKEHU HA 4
koMIbtoTepe. Pabora B (BOTOFpaMMeTpI/IquKOM 10 —
Agisoft PhotoScan unu anamornynom. O6paborka
OTCHATOrO MaTepuarna.

5.4. | becnunotHuk B reounpopmaTtuke. Y CTpOUCTBO U 2
IPUMEHEHHE JAPOHA.

5.5. | Texunueckue ocobenHoctu bITJIA. 2

5.6. | [lunotupoBanue BITJIA. 6

5.7. | Ucnonp3oBanue OECIMIOTHUKA U1 CHEMKHU MECTHOCTH. 6

5.8. | Bosnukaromme npo0aemsl npu cosznanuu 3D-mozenen. 3
CrniocoObl peiakTUpOBaHUs TPEXMEPHBIX MOJIEIIEH.

5.9. | Texnonoruu npOTOTUIIMPOBaHMs. Y CTPONCTBA IS 2

BOCCO3JIaHUS TPEXMEPHBIX Moaceii. PaboTa ¢
3D-puUHTEPOM.

5.10. | PuznUeCKre U XUMUYECKHE CBONCTBA IJIaCTUKA JIJIS 1
3D-npunTepa. [leyats TpEXMEPHOI MOJIEITH HIKOJIBI.

6 Keiic 3.2: «A3MeHeHHe cpebl BOKPYT IKOJIbI».

6.1. | Padorta B I1O i pydHOro TpEXMEPHOIO MOJCIUPOBaHUS| 1
— SketchUp witn aHaI0rHaHOM.

6.2. | DKCIOPTUPOBAHME TPEXMEPHBIX (DAKIIOB. 7
[TpoexTrpoBaHrEe COOCTBEHHOMN CIICHBI.

6.3. | [leuars moxenu na 3D-npunrepe. Odbopmienue 2
TPEXMEPHON BEIIECTBEHHON MOJEIH.

7 [ToaroToBka 3amuTH IPOSKTA. 3

8 3anuTa MpoeKTOB. 2

9 3axnrounTenbHoe 3aHaTue. [logseneHrne nToros padoThI. 2

[1nansl mo qopaboTke.

V. Keticwl, 6xo0awue 6 npocpammy

Keiic 1. CoBpemennbie kapThl, niau Kak onucars 3emiio?
Keiic 3HakoMuT 00yd4aromMXcsi ¢ Pa3sHOBHIHOCTSIMM JaHHBbIX. Pemas 3amady Kkelica,
oOyuyaromuecs: MpoXoJAT CJIENYIOIIMEe TEeMAaTUKHU: KapThl U OCHOBBI MX (DOPMHPOBAHMUS;
M3YYEHUE YCIOBHBIX 3HAKOB M IPUHIIMIIOB UX OTOOPa)KEHUS Ha KapTe; CUCTEMBI KOOPJIMHAT
U [IPOEKIMH KapT, UX OCHOBHbIE XapaKTEPUCTUKHU U BOBMOKHOCTHU MPUMEHEHMSI; MacIITad u
Jp. BCIIOMOTaTeIbHbIE HHCTPYMEHTHI (POPMUPOBAHMSI KAPTHI.

Keiic 2. I'mo6anbHoe nozuuuonnposanune «Haiian cedst Ha 3eMHOM Iape».
HecmoTtpst Ha TO, YTO HaBUTATOPHI M CHIOPTHBHBIE TPEKEPHI CTAIM HEOTHEMIIEMOM YaCThIO
HaIeH )KM3HU, MAJIO KTO 3HAET MPUHIUIT UX paboThl. [Ipoiias keiic, oOy4aromuecs y3HaOT
npo I'JIOHACC/ GPS — npuHmumsl paboThl, HUCTOPHUIO, COBPEMEHHBIE CHUCTEMBI,
npuMeHenue. [Ipumenenue norrepoB. Busyanusanmsi TEKCTOBBIX JaHHBIX Ha Kapre.
Co3anne KapThl ”HTEHCUBHOCTH.

Keiic 3.1. Aspodorocbémka. «Jj1s1 4ero Ha caMoM Jiesie Hy’KeH 0eCIUIOTHBII
JieTaTeJIbHbINA annapar?».
OOBEMHBIN KeliC, KOTOPBIN MO3BOJIUT 00YJAIOIIUMCSI OCBOUTD MOJIHYIO TEXHOJIOTHYECKYIO
[EMOYKY, HCIOJIb3YeMYI0 KOMMEpPUYECKHMHU KOMIIAHUSIMH. YCTPOWCTBO W MPUHIMIIBI
¢ynkunonuposanust BITJIA, OcHOBBl (O0TO- U BUACOCHEMKHM W HPUHIMIIOB Tepenadu
unpopmanuu ¢ BIIJIA, o6pabdotka ganusix ¢ BITJIA.



Keiic 3.2. U3meHeHue cpeaAbl BOKPYT HIKOJIbI.
[Tponomxkenue keiica 3.1. OOyuaromyecsi, UMess B CBOEM PaCHOPSIKEHUHU JIIEKTPOHHYIO
3D-mMonens  MIKONIBI, TMPOJO/DKAIOT BHOCHTH HW3MEHEHHST B MPOAYKT C  IEJIBIO
OnmaroyctpoiictBa paiiona. OOyuaroniyecs: MpoODKAIOT COBEPIICHCTBOBATh CBOM HABBIK
3D-mope- nmupoBaHus, 3aBepIasi HPOCKT.

VI. Mamepuanvno-mexnuueckue yciosus peaiuzayuu

OCHOBHOU 00PA308AMENbHOL

(o cytH, 00beIMHEHNE BCEX PECYPCOB, MPOIMCAHHBIX B Keicax)

Cnucok o6opynoBanust
KomnslorepHsliii kiace UKT
« M®YVY (mpunrep, ckanep, konup) Munumansasie: popmar A4, nazepHsiii, 4/0, 1 wr.
« HoyrOyk HacTaBHHMKa C TPEIyCTAaHOBIEHHOW OIEPAI[MOHHON CHUCTEMOW, O(QUCHBIM
POrpaMMHBIM 00€CIIeYeHIEM POU3BOIUTEIBHOCTD Tpolieccopa (1o Tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): me menee 2000 enunuI; 00BEM
orepaTUBHOM NaMaTh: He MeHee 4 ['0; 00bEM HakonuTenst SSD/eMMC: He menee 128 1°0;
I1O nns mpocMoTpa ¥ peIaKTUPOBAHUS TEKCTOBBIX JIOKYMEHTOB, DJICKTPOHHBIX TAOJUI] U
npeseHTaluii pacupocrpanéuusix Gopmaros (.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xlsx,
.odp, .ppt, .pptx)., 1 mrT.
+ HoyrOyk C mpemycTaHOBICHHON OINEPalMOHHOW CUCTEMOM, O(UCHBIM POrPaMMHBIM
obecnieuennem. Hoyroyk: He Hke Intel Pentium N (wu Intel Celeron N), ve ke 1600
MTI'1i, 19201080, 4Gb RAM, 128Gb SSD; npou3BouTEI-HOCTH MPOIIECCOpa: He MEHEe
2000 enuuui; 11O st mpocMoTpa M pEeNAaKTUPOBAHMUST TEKCTOBBIX JOKYMEHTOB,
AJIEKTPOHHBIX TAOJUI] U ITPE3CHTAIMI pacripocTpaHéHHbIX dopmaroB (.0dt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlIsx, .odp, .ppt, .pptx). , 10 mIT.
+ WuTepaxkTuBHBIN KOoMIUIeKc. KoinuecTBo ogHOBpEMEHHBIX KacaHuii— He MeHee 20., 1
IIIT.

YPpok TexHoJ10rumn
AnuTuBHOE 000pYyI0BaHKE
+ 3D-o6opynoBanue "D-npuntep). Munumansusle: Tun npuHrepa: FDM; marepuan:
PLA; pabGouuii cton: ¢ momorpeBoM; pabouas obmacts (XYZ): or 180x180x180 mm;
CKOpOCTH TeuaTu: He MeHee 150 MM/cek; MUHUMAaJbHas TOJIIIMHA CJIos: He Oonee 15 MKM;
dbopmar ¢aitnos (ocHoBHBIC): STL, OBJ; 3akphITHII KOpITyC: HaTUYHE., | TIT.

« Ilnactux ans 3D-npunrtepa. Tonmuza niaactukoBoit HUTH: 1,75 Mm; matepuan: PLA,; Bec
Karywmku: He MeHee 750 rp., 15 mr.

« 11O nnsa 3D-monenupoBanust. O6naunslii uHCTpyMeHT CAIIP/ ACVII, oxBaThIBatomuii
BECh IpoLecc paboThl ¢ U3AETUIMH — OT IPOEKTUPOBAHUS /10 U3TOTOBJICHUS.

JlononHuUTENbHOE 000pYI0OBaHNE

« Illnem BupTyansHoil peanbHocTH OOIee paspemienue He Menee 2160x1200 (10801200
JUIS KKJI0TO TJaza), yroia ob3opa He meHee 110; Hamuyue KOHTPOJUIEPOB — 2 IIT.;
HaJIMYMe BHEITHUX JAaTYUKOB — 2 HIT.; Pa3bEM JJIs OIKIIOYEHHS HAyIIHUKOB: HAJINYUE;
BCTpPOEHHAs KaMepa: HaJuuue. | KOMIUIEKT.

o IllratuB gms  kperuieHus: 6a30BbIX cTaHIMW. KOMIUIEKT #3 JBYX IIITaTHBOB.
COBMECTUMOCTB CO NIUIEMOM BUPTYAJIbHOW PEaTbHOCTH, | KOMILIEKT.

['eonHpopMannOHHBIE TEXHOJIOTHH


http://www.cpubenchmark.net/

« Hoyt6yk ¢ OC mns VR-mmema. KonnuectBo saep npoueccopa - He MeHee 4. TakToBas
4acToTa npoueccopa - He menee 2500 MI'u. Buneokapra - ve Hike Nvidia GTX 1060, 6
I'6 Buneonamsats. OOBEM ONIEPATUBHON MaMsATH - HE MeHee & T0. , 1 mT.

« MHoromnonb30BaTeNbCKass CHCTEMa BHPTYaJIbHOM peaJbHOCTH € 6-KOOpIAMHATHBIM
OTCIIC)KMBAHHUEM I0JIOKEHHUS 10JIb30BaTesel, | KOMILIEKT.

TpeGoBanus k cucTeMe BUPTYaIbHON PeaJbHOCTH:

* TOJJep’KKa MOOMIIBHBIX IIJIEMOB BUPTYaJIbHON peajbHOCTU mof ympasieHuem OC
Android;

* TOJICPXKKA YIPABISAIOMIAX KOHTPOJUIEPOB C BO3MOXKHOCTBHIO 6-KOOPAMHATHOTO
OTCJIC)KUBAHHUS TTOJIOKCHUS B IPOCTPAHCTBE;

* TEXHOJIOTHSI TOJHON KoMmmeHcanmu Jara (anti-Latency): wuzoOpaskeHue HT0IDKHO
BBIBOJIUTHCS JIJISl TOUEK, B KOTOPBIX OKAXXYTCs JICBBIN U MPaBbIi IJ1a3a MOJIb30BaTENs
gepes BpeMsi, KOTOPOe JIOJKHO MPOMTH ¢ MOMEHTA Hadaja ONpe/IeICHUS

MECTOITOJIOKECHHUSI TJ1a3 MOJIH30BATENs JO MOMEHTA OKOHUAHUS BBIBOJIa N300paKCHHUS.;
* IUIONIAJIb OTCIICKUBAHUSI M10OJIb30BATENEi — He MeHee 16 KB. M;
*  KOJHMYECTBO IOJIb30BaTeneil — He MeHee 3 yen. TpeboBaHus k cucreme
OTCIIC)KUBAHMUS TTOJIOKEHHS TTOJIb30BaTeNel (TPEKUHTa):
* THUII CUCTEMBI OTCJICKUBAHUA: 6-KOOPAUHATHAS CHCTEMa OTCIIC)KUBAHMUS;
001Ul Bec 0OJHOTO YCTpoiicTBa TpekuHra — He 6omee 20 r;
* TEXHOJIOTHS: ONTUKO-UHEPIUATbHBIN TPEKUHT, aKTUBHBIE MapKepbl, paboTaroliue B
UH(PPaKpaCHOM JTHANa30He;
* yros 0030pa onTu4ecKkoi cucteMbl — He MeHee 230 rpanycos;
* BpeMsl OTKJIMKA CUCTEMbI TPEKMHIa — He 0oJiee 2 MC;
* pa3MeIeHrue CCHCOPOB: Ha 00BEKTE OTCIICKUBAHNUS,
* CEHCOPBI, UCIOIb3yEeMbIE IS OTCIIC)KUBAHUS MUICMOB BHPTYAJILHON PEaTbHOCTH U
JUTSL OTCIIC)KUBAHUS JIBIDKCHUH PYK TOJIb30BATEJICH, JOJDKHBI OBITh MICHTUYHBIMU H
B3aMMO3aMEHSIEMbIMU;
* pa3MellleHre aKTUBHBIX MapKEpOB: HANIOJIBHOE;
* BCE KOMIIOHEHTBHl CHCTEMBbl TpPEKHHra JOJDKHBI MOHTHUPOBAaThCA Ha oy, 0e3
HEO0OXOIUMOCTH MOTOJIOYHOTO/HACTEHHOT'O MOHTAXKa;
* HAJIUYUE CEHCOPOB B COCTaBE €AMHOTO YCTPOWCTBA TPEKUHTA: aKCENEPOMETP,
TUPOCKOT, ONTHYECKUN CEHCOP;
* YacTOTa OTCJIC)KUBAHUS ITOJIOKCHHSI ITOJTH30BATEIIS:
+ - akcenepometp: He MmeHee 2000 BBIOOPOK/C;
« - rupockon: He MeHee 2000 BbIOOpPOK/c;
* - ONTHYECKUI ceHCcop: He MeHee 60 BEIOOPOK/C;
* TIOTPEITHOCTH OTCIICKUBAHMS TTOJIOKEHHS TTOJIH30BATENsI B IPOCTPAHCTBE HA
IIomaay 6 M X 6 M — e 6osee 10 MM;
* MUHUMAaJIbHOE KOJMYECTBO MOJIb30BaTENEH, TOAICPKIUBAEMOE CUCTEMON TPEKUHTA,
HEe MeHee 3 yel.
TpeboBanust k MOKa3aTeNnsIM XpaHEHUs, TPAHCTIOPTUPOBKU U HACTPOUKHU:
* BpeMs IMOJIHOTO pa3BEPTHIBAHUS M HACTPOUKU CUCTEMBI IS
ILIOIIAAN OTCIIeXKUBaHMS 16 KB. M —He O0oitee 90 MuH;

*  HEOOXOAMMOCTH KaTHOPOBKH B MPOIlECcCe IKCILTyaTaIllid — OTCYTCTBYET;

+ TteMreparypa xpa"enus: -30°C .. + 50°C.

TpeboBanus Kk crroco0am yIpaBJIeHUS HHTEPAKTHBHBIMU MOJICIISIMU:

*  TOJIepKKa 6-KOOPIMHATHOTO OTCIIC)KHBAHHS TTOJIOKEHUS YITPABJISIOIIAX YCTPOWCTB B
MIPOCTPAHCTBE.

TpeboBaHHs K MPOTPAMMHOMY 00€CIICUCHHIO:

* TOJJIEP’KKa CHCTEMON TPEKUHTa onepannonubix cuctem: Windows, Android;

* TpPENOCTaBIEHWE HEOTPAaHWYEHHOW 1O BPEMEHHM  HUCIOJIB30BAHUS  IMPOCTOM
(HEeHCKITIOUNTENBHON) JTUIEH3UH Ha KOMMEPYECKOE HCIIOJIb30BaHHUE MPOrPaMMHOTO



obecrieyeHuss cuctembl TpekuHra Ha oauH nwieM ¢ OC Android (6eccpounas
JULEH3Us ) — 3 WIT.
OO6mue TpeboBaHUA:
 Hagu4re MOOMIIBHBIX HIIEMOB BHPTyabHOM peansroctu Oculus GO mim ananor — 3
IT.;
* HaJIMYUE KOMIUIEKTa IPOBOIOB U 3aPsIHBIX YCTPOUCTB /it Oecriepe0oiftHOM paboThI.
« ®ororpammerpuyeckoe [10. TIO nmns oOpabOTKM H300paKeHUW W OMpeaeTICHUS
(GbopMbI, pa3MepoB, MOJIOKEHUS U WHBIX XapaKTePUCTHK OOBEKTOB Ha MJIOCKOCTH WIH B
IIPOCTPAHCTBE. , 1 1IT.
« Kpampokonrep Mavic Air. KommakTHblii KBagpokonTep ¢ TpPEXO- CEBBIM
crabunmzaTropom, kamepoit 4K, MakcMManbHOM JAIEHOCTBIO TIepelaun He MeHee 6 KM., |
IIT.
+ Ksanpoxonrep DJI Tello. Keagpokonrep ¢ xamepoii, Bec He 6onee 100 r B cOope ¢
MPONeUIepOM M KaMmepoW; ONTHYECKUH NaT4YMK ONpeAeTCHHUS MO3MLIUU — HaIM4ue,;
BO3MOXXHOCTh YAQJIEHHOTO MPOrpaMMHUPOBAHUSI — HAJIWYKeE., 3 1IT.

Menuasona
« dotoanmnapar ¢ oobekTUBOM. KonmuuectBo 3¢ (ekTUBHBIX nuKceneil — He meHee 20
MIH., 1 mT.
« Buneoxamepa. [Inanmer (s obecriedeHns COBMECTUMOCTH C T
2.3.6) ¢ MpUMEPHBIMH XapaKTEPUCTUKAMMU:
 nuaroHanb/paspenieHue: He Mmeree 2048x1536 nukceneii;
+ JIMaroHalib dKpaHa: He MeHee 9.7";
+ BcrpoenHas namste (ROM): He menee 32 I'b;
+ pazpemieHue GoTokamepsl: He MeHee 8 M;
» Bec: He Ooyee 510 T;
» BpICOTA: He Oosee 250 Mm. , 1 miT.
« Kapra mamsaru miia poroanmnapara/Buneokamepsl. O0bEM namsitu — He MeHee 64 [0,
knacc He Hke 10., 2 mT.
« IlraTuB. MakcumainbHas Harpy3ka: He Oosiee 5 KI; MakCHUMalbHasl BHICOTA ChbEMKH: HE
MeHee 148 cm, 1 mT.

HNHpopMallMOHHO-METOIMYECKHE YCIOBUS peau3alliil OCHOBHON 0O0pa3oBaTelbHOMN
IIPOrpaMMbl OCHOBHOT'O OOIEro 00pa3oBaHMs (CHUCOK BHEIIHMX METOJl. MaTepUalioB)
(CCchUIKM Ha JI0T1. MaTepuabl — MPONKUCHIBAEM B Kelcax).
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