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l. IHosicuuTennLHAA 3aMCKA

PaGouas nporpamma MoauuIMpoBaHa, COCTaBIeHa Ha OCHOBAHUU CIICAYIOIIUX TOKYMEHTOB:
1. ®epepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENILHOTO CTAaHIApPTa OCHOBHOTO  OOIMIETO
obpazoBanus (IIpukaz Muno6puayku Poccun ot 17.12.2010 Nel189)
OcHoBHoM 00pazoBarenbHOM porpammbel MAOY «HoBozaumckas COLLy;
3. ABrtopckoii mporpammel niegaroroB beictposa A.1O., ®omunbix A.A. «['eonHpopMamoHHbIE
TEXHOJIOTHUI
4. Yyeonoro mnana MAOY “Hoozanmckas COLL” va 2024-2025 y4eOHbIl TOI;
[Tonoxxenus o padboueii mporpamme MAOY «Hosozaumckas COIL»

N

o

AKTYalbHOCTB: CEroJHS TeOMH()OPMAIMOHHBIE TEXHOJOIMH CTald HEOThEMJIEMONM 4YacThlO Halleil
XKHU3HH, JIIOOOH COBPEMEHHBIN YEJOBEK MOJb3YeTCs] HAaBUTAIIMOHHBIMU CEPBUCAMHM, MPUIOKEHUSIMH IS
MOHUTOPHHIa OOIIECTBEHHOTI'O TPAHCHIOPTAa U MHOTUMHU JIPYTUMH CEPBUCAMMU, CBSA3aHHBIMU C KapTaMu. JTH
TEXHOJIOTUM HCIONB3YIOTCA B COBEPIIEHHO pAa3lWYHBIX c¢epax, HauWHAs OT pPEarupoBaHUs TpU
Ype3BbIUAlHBIX CUTYyallUsIX U 3aKkaHuyuBass MapkeTHHroM. Kypc «l'eonMH(OpManuoHHbIE TEXHOJIOTHM»
NO3BOJISIET CHOPMHUPOBATE Yy OOYYAIOIIUXCS YCTOMUMBYIO CBSI3b MEXIy HWH(POPMAMOHHBIM U
TEXHOJIOTUYECKUM HAIpPaBICHUSMU Ha OCHOBE pEaJbHBbIX IPOCTPAHCTBEHHBIX JAaHHBIX, TAKUX Kak
a’podoTochéMKa, KocMUYecKast ChEMKa, BEKTOPHBIE KAPTHI U IP. DTO MO3BOJIHUT 00yYAFOIIUMCS TTOTyYUTh
3HAaHUS [0 MCIIOJIb30BAaHUIO I'€OMH()OPMALMOHHBIX WHCTPYMEHTOB M MPOCTPAHCTBEHHBIX JAHHBIX JJIs
NOHMMAHHUS U U3YYEHUsI OCHOB YCTPOWCTBA OKPY’KAIOIEro MUpa U MPUPOAHBIX siBIeHUH. OOyuaromuecs
CMOT'YT pPEalM30BbIBATh KOMAaH/HBIE NPOEKThl B c(epe HCCIeNIOBaHMs OKPYXKAIOIEro MUpa, HauaTb
UCIIOJIb30BaTh B MOBCEJHEBHOM >KM3HM HaBUTALIMOHHBIE CEPBUCHI, KOCMUYECKUE CHUMKH, 3JIEKTPOHHBIE
KapThl, COOMpaTh JaHHbIE 00 00BEKTaX HA MECTHOCTH, CO3AaBaTh 3D-00bEKThl MECTHOCTH (KaK OTAEIbHbIE
3/1aHuUs, TaK U LIEJIble TOPOja) U MHOTOE JPyToe.

Knaccudukanusi nporpaMmbl: TEXHUYECKAs.

HanpasiieHHocTb o0pa3oBaTe/IbHOM NPOrpaMMbI: o0Opa3oBaTesibHas IporpaMma
«["eonHpOpMaLIMOHHBIE TEXHOJOTUM» SBIIAETCS 001Ie00pa3oBaTeIbHON MPOrpaMMON MO IMpeIMEeTHON
00J1aCTH TEXHOJIOTHsI, HHQOpMATHKA, Teorpadusi, reoMeTpHs U PU3NKa.

DyHKIHMOHAJILHOE NPeIHA3HAYCHHE IPOrPAMMbI: IPOEKTHAS.

®opma opraHu3alu: rpynnoBas.

AKTYaJIbHOCTD M OTJIHYHMTE/IbHbIE 0COOCHHOCTH IIPOrPAMMBI

HoBuzHa mporpamMmsel 3aki04aeTcs B CO3JaHUU YHUKAIBHOM 00pa3oBaTelbHON Cpenbl, GopMHUpYIOEH
IPOEKTHOE MBIIIJICHHE 00yJaroIuXcs 3a CYET TPAHCISILIUN IPOEKTHOT'O CrIocoda e TeIbHOCTH B paMKax
pelIeHNs KOHKPETHBIX MPOOJIEMHBIX CUTYaIUH.

AKTyanbHOCTh TpOrpaMMbl OOYCJIOBJI€HAa TeM, 4YTO paboTa HaJ 3aJayaMd B paMKax MPOEKTHOH
JEeSTeNIbHOCTH (POPMUPYET HOBBII TUIT OTHOILIEHHS B paMKaX CUCTEMBbI «IIPHUPOJia — OOIIECTBO — UYEIOBEK
— TEXHOJIOTUN», ONPEACIAIONINNA 00513aTeIbHOCTD SKOJIOTHUECKOW HOPMUPOBKHU IPH OPTaHU3aIMH 1000
JESITEIbHOCTH, YTO SIBJIETCS MEPBBIM HIAaroM K (POPMHPOBAHUIO «ITOKOJIEHUS PA3BUTHUSAY, SIBISIOIIETOCS
TPEHJIOM Pa3BUTHUSI COBPEMEHHOI'O O0IIECTBA.

[Iporpamma npeanonaraer GopMUpPOBaHKE y OOyUYaIOLIUXCSl MPEACTABIEHUN O TEHJAEHIUSAX B Pa3BUTHU
TeXHU4eCKoH cepbl. HOBBII TEXHO-ITPOMBIIIIEHHBIH YKIIa/l HE MOKET ObITh MOJI0KEH B popmar ol1iecTBa
pPa3BUTHS TOJIBKO HAa OCHOBAHMU HOBHM3HBI (DU3MUECKUX MPUHIIMIIOB, HOBBIX TEXHMUYECKUX pPEUICHUH U
KJIACTEPHBIX CXEM B3aUMOJICHCTBUS HA TOCTUHIYCTPUAILHOM 3Talle Pa3BUTHUS COLIMYMa, a MJIes pa3BUTHUSA
oOmiecTBa HEMPETIOKHO BKIIIOUAET B ce0s TEHIEHIUIO K OOPETEHUIO0 COHANPABIEHHOCTH aHTPOIIOI€HHBIX
(bakTOpOB, 3aKOHOB Pa3BUTHUS OUOChEPHI M KYIbTYpHOI'O Pa3BUTHS.

[Tenarornyeckas 1enecooOpazHOCTb 3TOM MPOrpaMMBbl 3aKIHOYAETCA B TOM, YTO OHA SIBJSETCS 1[EJIOCTHON
U HENpEepbIBHOW B TEUEHHE BCEro Ipolecca OO0ydeHUs M MO3BOJISET OOydaromieMmycs IIar 3a Iarom
packpbiBaTh B ce0e TBOpPUECKHE BO3MOXHOCTH W CaMOpEalM30BBIBATHCA B COBpeMEHHOM Mmupe. B
npolecce M3YYEHHUS OKPY)KAIOLIEro Mupa oOydaroluecs MOJydaT JONOJIHUTENbHOE 00pa3oBaHUE B
oOnactu nH(OpMAaTUKH, Teorpaduu, MaTEMATUKHU U (PU3UKU.



OTnuuuTeNnbHONH OCOOCHHOCTBIO NTaHHOW MPOrpaMMbI OT YXKE CYIIECTBYIONIMX 00pa30BaTEIbHBIX
IporpaMM sIBJIsIeTCS €€ HaIpaBJIEHHOCTh HA pa3BUTHE OOYYaIOIIUXCS B MPOEKTHOM MAESITeNbHOCTU
coBpeMenHbiMH MeToiuKamMu TPU3 1 SCRUM ¢ moMoIIbi0 COBPEMEHHBIX TEXHOJIOTHI M 000PYIOBaHHS.
Bo3pact ob6yuarommxcsi: ooyuaromuecs 7-11 kmaccos.
Cpoxu peajau3anuu nporpammsbl: 67 gacos. 1 rox oOyuenust 34 yaca, BTopoii rog ooyuenus 33 yaca
HanoJsnsiemocts rpynm: 15 yenoBek.
Pexum 3ansaTuii: no 1 akagemudeckuii yac B HEICIIO.
DopMbl 3aHATHIA:

- paboTa HaJl pelIeHUEM KEHCOB;

- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;

- JIEKLUU;

- MacTep-KJIacChl;

- 3aHATHUI-COPEBHOBAHUS;

- BKCKYPCHH;

- IPOEKTHBIE CECCUU.

Metoabl, ucIO/Ib3yeMble HA 3AHATHAX:

- npakTHieckue (yrnpaxHeHUs, 3a]1a4H);

- cloBecHBIE (pacckas, Oecena, MHCTPYKTaX, YTCHHE CIIPABOYHOM JTUTEPATypPhI);
— HarJsIIHbIE (IEMOHCTPAIM MYJIbTUMEIMHHBIX MTPpe3eHTalHid, poTorpadun);

— po0sieMHbIE (METO/bI MPOOJIEMHOIO H3JIOKEHUs1) — O0O0ydaromuMces AaéTcs 4acTb T'OTOBOIO
3HAHUS;

- OBPUCTUYCCKUC (‘laCTI/I‘IHO-HOI/ICKOBHe) — O6y‘IaIOH_[I/IMC$I MMpeaOCTaBIISICTCA OoubIIas
BO3MO>XXHOCTBb BH60pa BAapUAHTOB;

— UCCIIEI0BATEIbCKUE — O0YUaIOIIMECcs: CaMU OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS;

- WUTIOCTPaTUBHO-00bSICHUTEIbHBIE;

— pPEenpOaAYKTHUBHBIE;

— KOHKpETHble M aOCTpaKTHblE, CHMHTE3 W aHalMu3, CpaBHEHHe, 00oOlleHue, abcTparupoBaHUeE,
KJaccu(uKalus, CHCTEMaTH3a1Hs, T. €. METO/Ibl KaK MBICIUTEIbHbBIE ONlepaliH;

— WHAYKTHUBHbIE, IEAYKTUBHBIE.

1.1.1. Hean u 3apaun peajM3auu OCHOBHOII 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOIO
0o011ero o0pa3oBaHus

He.]'[b: BOBJICUCHHC O6y‘IaIOIJ_[I/IXCH B ITPOCKTHYIO ACATCIIBHOCTD, pa3pa60TKa HAYYHO-UCCIICAOBATCIIbLCKUX
N MHXXCHCPHBIX MPOCKTOB.

3agaun:

obyuarowue:.

. nprOOpeTeHUe U yrayOIeHne 3HaHU OCHOB MTPOEKTUPOBAHUS U YIIPABJICHHS MPOCKTaMHU;

. 03HAaKOMJICHHE C METOJaMH U MpuéMamu cOopa U aHau3a HHPOPMaIINH;

. oOydyeHHe TIPOBEJACHHUIO WCCIEAOBAHUN, TPE3eHTAMd ¥ MEXKIPEIMETHOW MO3UIIMOHHON
KOMMYHUKAI1H;

. oOydeHune paboTe Ha CIEIHATU3UPOBAHHOM 000PY/IOBAaHUH U B MMPOTPAMMHBIX Cpeiax;

. 3HAKOMCTBO C XapJ-KOMIIETCHIHSIMHU (T€OMH(DOPMAITMOHHBIMH), TTO3BOJISIONIMMHU TPUMEHSATH

TCOPCTUUCCKHUC 3HAHHNA HA MMPAKTUKEC B COOTBECTCTBUU C COBPEMCHHBIM YPOBHCM Pa3BUTUSA TEXHOJIOTHIA.
paseusaroujue:.

. (dopmMHpoBaHUE HHTEPECAa K OCHOBAM M300peTaTeNbCKON eI TeIbHOCTH;
. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIIIIECHUS;
. npuoOperenue onbiTa ucnoiab3zoBanus TPU3 npu popMupoBanry cOOCTBEHHBIX UIEH U PELLICHUH;



. dopMHpoBaHHE MOHMMAHHS NPSAMONW M OOpATHOM CBSI3W MpPOEKTa M CPEAbl €ro pealu3aluy,
3aJI0’)KEHUE OCHOB COLMAIBHON U DKOJOTUYECKON OTBETCTBEHHOCTH;

® Pa3BUTHUC I'COMMPOCTPAHCTBCHHOI'O MBIIIJICHUSA

. pa3BuTHEe CO(T-KOMIECTEHIIMHA, HEOOXOMUMBIX JJIsl YCICIIHOW paboThl BHE 3aBUCHMOCTH OT
BbIOpaHHOI TTpodeccuu.

gocnumamenvhwie.

. (dbopMHpOBaHUE MPOSKTHOTO MUPOBO33PECHHUS M TBOPUYCCKOTO MBIIIIIICHHUS;

. bopMupOBaHHE MUPOBO33PEHHUS 110 KOMIUICKCHOM OLIEHKE OKPYKAIOIIET0 MUpa, HAPABJICHHOW Ha
€ro INIO3UTUBHOC U3MCHCHHUC,

. BOCITUTaHHE COOCTBEHHOM MO3MIIMK 110 OTHOIICHHUIO K IESTEIBHOCTH U YMEHHE COIIOCTABIISITh €€ C
JPYTUMU NO3ULUSAMU B KOHCTPYKTUBHOM JIHAJIOLE;

. BOCITUTAHUE KYJIbTYpPbI pa0OTHI B KOMAH/IE.

1.1.2. TIpuHUUOBI ¥ OAXO0ABI K (POPMUPOBAHNIO 00Pa30BATEIbHOI IPOrpaMMbI OCHOBHOT'0 00111€Tr0
o0pa3oBaHus
[Iporpamma peanusyercs:
- B HENpPEepbIBHO-00pa30BaTEIbHOMN J1€ATEILHOCTH, COBMECTHOMN JI€ATEIILHOCTH, OCYIIECTBIIEMOM B XO€
PEKUMHBIX MOMEHTOB, TJI€ 00YJaIOIIUIICS OCBAUBAET, 3aKPEIUIAET U allpOOUPYET MOTyudeHHBIE YMEHHUS,
- B CAMOCTOSITEJIbHON I€ATEIIbHOCTH 00Y4atoLNXCs, I71€ 00yJarouicst MOXKET BbIOpATh JEsITeIbHOCTD 110
MHTEpecaM, B3aHMOJICHCTBOBATh CO CBEPCTHHKAMM HA PAaBHOINPABHBIX MO3HULUAX, PEIIAaTh MPOOJIEMHBIC
CUTYalluu U JIp.;
- BO B3aUMOJICMCTBUU C CEMbSMH JIETEH.
[TporpaMMa MOKET KOPPEKTUPOBATHCA B CBA3U C N3MEHEHUSMU:
- HOPMaTUBHO-TIPABOBOM 0a3bl IOIIKOJIBLHOTO 00pa30BaHuUs;
- BUJIOBOM CTPYKTYpBI IPYIIII;
- 00pa30BaTEIILHOrO 3a1IPOCca POJUTEICH.
[Toaxoap! K GOPMHUPOBAHUIO IPOTPAMMBI:
- JluynocTHO-OpueHTUpOBaHHBIM. OpraHusanus 00pa30BaTEIBLHOrO Ipoliecca € Y4ETOM TIJIABHOTO
KpuTepHs 3GGEKTUBHOCTH OOYy4arollerocss — €ro JUYHOCTU. MeXaHu3M — CO3/1aHuE YCIOBHH IS
Pa3BUTHS JTMYHOCTH Ha OCHOBE U3YUEHUsI CIOCOOHOCTEH 00yYaromerocsi, €ro MHTEPECOB, CKIIOHHOCTEH.
- learenbHOCTHBIN. OpraHu3anus AeSTeIbHOCTH B 001IIEM KOHTEKCTe 00pa30BaTeIbHOTO Mpoliecca.
- llenHocTHbIM. Opranu3aiys pa3BUTHs 1 BOCIIUTAHUS HA OCHOBE 00III€UeTI0BEUYECKUX IIEHHOCTEH, a TaKKe
9TUYECKUX, HPABCTBEHHBIX U T. 1.
- KomnerentHocTHbI. DopMHUpoBaHHE TOTOBHOCTH 00YUYaIOIIUXCSI CAMOCTOSITENILHO JIEWCTBOBAThH B X0J1€
pEILIEeHNUs aKTyalIbHBIX 3a]a4.
- CucreMHbIil. MeToq0M0OTHYECKOE HANpPABIEHUE, B OCHOBE KOTOpPOrO JIEKHUT PACCMOTpPEHHUE
00yyaroIerocs Kak eJI0CTHOIO MHOKECTBA 3JIEMEHTOB U3 OTHOIIEHUH 1 pa3IMUHBIX CBSA3EH MEXy HUMU.
- Juanormyeckuil. OpraHuzanus nporecca ¢ y4€TOM MpPHUHIMIA AHATIOra, CyOBeKT-CyObEKTHBIX
OTHOLLIEHUH.
- [IpoGnemusbIil. @opMUpOBaHKUE POTPAMMBI € MO3UIUN KOMIUIEKCHOTO U MOAYJIBHOTO IIPEJICTaBICHUS €€
CTPYKTYPBI KaK CUCTEMBI ITOANIPOrpamMM Mo 00pa3oBaTeIbHBIM 00JACTSIM U JETCKUM BUAAM AEATEIbHOCTH,
CIIOCOOCTBYIOILIUM II€JIEBBIM OPUEHTHPAM Pa3BUTHSL.
- Kynberyponornueckuii. OpraHusanus mporuecca ¢ Y4€TOM TMOTEHIMajda KyJIbTypoCcOOOpa3HOTO
coJIepKaHusl JOUIKOJILHOTO 00Opa30BaHHUS.
1.2. IInanupyemsble pe3yabTaTbl OCBOCHHUS 00YYaIOLIMMHCS OCHOBHOW 00pa3oBaTelbHOM MpOrpamMmbl
OCHOBHOTO 00111eT0 00pazoBaHus (0053aTeIbHO MPOBEPUTH pa3OMEHUE M0 JIMYHOCTHBIM, IPEAMETHBIM
U T. )
1.2.1. O0ume moJI0KeHUs
[Iporpamma nmaér oOy4aromMMCS BO3MOMKHOCTh IOTPY3UThCS BO BCE MHOroobpasue
IIPOCTPAHCTBEHHBIX (T€OMH(GOPMAIMOHHBIX) TeXHONOrui. IIporpaMma 3HAKOMHUT OOy4YaIOIIUXCS C
reOMH(POPMALIMOHHBIMU CUCTEMaMH U C Pa3IUYHBIMU BHJAMM T'€OJAHHBIX, MO3BOJSIET IMOJYyYUTh
0a30Bble KOMIIETEHIIMM 1O COOpY JaHHBIX U OCBOMTH IEPBUYHBIE HABBIKU PabOTHl C JaHHBIMHU.
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[TomrydeHHbIE KOMITETEHIIMM W 3HAHHS MMO3BOJAT OOYYAIOIIMMCS MPUMEHHTHh WX MOYTH B JIOOOM
HAIpPaBJIEHUU COBPEMEHHOTO phIHKa. OCBOMB MpOrpaMMmy, oOydaromuecs CMOTyT BBIOpaTh Hanbosee
MHTEPECHYIO Il HUX TEXHOJIOTUYECKYIO HAIPaBJICHHOCTb, KOTOPOW OHU OyAyT 0OydaThCsi B paMKax
yray0nEHHOTO MOTYJIS.

[Tporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThI C MPOCTPAHCTBEHHBIMU JTAHHBIMI,
«OpueHTpoBaHuE Ha MecTHOCTU», «OCcHOBBI ¢otorpaduny», «CamMOCTOSTENbHBIN cOOp AaHHBIXY,
«3D-MozienMpoBaHre MECTHOCTH M 00BbEKTOB MeCTHOCTHY, «I eonHdopmarmonnsie cucremsl (IC)»,
«Busyanuzanus u npencTaBiIeHUe PE3YIbTATOB.

B ocHoBe pa3paboTaHHOW mporpamMmbl JEKUT MeETOIUYEeCKrii MHCTPYMEHTApHi (eaepabHOTO
ThtoTOpa bricTpoBa AHTOHa IOpheBuua «CeTh neTckux TexHomapkoB “KBantopuym”. BBOaHBII
MOJYJIbY.

[IporpaMma oOpueHTHpOBaHa Ha JOMOJHHUTENIbHOE O00pa3oBaHHE OOYYaAIOIIUXCS LIKOJIBHOTO
BO3pacTa 7 Kjacca.

MaxkcuManbHOE KOJIMYECTBO 00y4aIoIUXCs B TpyIine — 15 yenoBexk.

1.2.2. CTpykTypa IUIaHUPYEMbIX Pe3yJIbTATOB
[naHupyeMbie pe3ysbTaThl OMUPAIOTCS HA BEAYIIHME IEJICBBIC YCTAHOBKH, OTPa)KArOIIUE OCHOBHOM,
CYITHOCTHBIM BKJQJ KaXJOH W3ydaeMOH NporpaMMbl B pPa3BUTHE JIMYHOCTH, OOYYAIOIIUXCS, HX
CIIOCOOHOCTEH.
B cTpykType miaHupyeMbIX pe3yJIbTaTOB BBIICISIFOTCS CICAYIONIUE TPYIIIHL:
1. JIu4HOCTHBIC pe3yabTaThl OCBOCHUS OCHOBHOH 0Opa30BaTeIbHON MPOrpPaMMbl MPEICTABICHBI B
COOTBETCTBUU C TPYIIION JMYHOCTHBIX PE3YJIbTATOB.
2. MeramnpeaMeTHbIC pe3yIbTaThl OCBOSHHSI OCHOBHOW 00pa30BaTEeIbHON IPOTrPAMMBI ITPEICTABICHBI
B COOTBETCTBHUHU C IMOATPYIIIAMU YHUBEPCAIBHBIX YUCOHBIX JICHCTBUH.
3. IlpemmerHble pe3yabTaThl OCBOSHHS OCHOBHOW 0Opa30BaTEIbHOW MPOrpaMMBbI MPEICTABJICHBI B
COOTBETCTBUU C TPYIIIaMH PE3yJIbTATOB Y4EOHOTO IIpeIMETa.

1.2.3. JInuHOCTHBbIE pPe3yabTAThI
IIpoecpammmusie mpebosanus K ypoeHIo 60CRUMAHHOCIU (TUYHOCMHbLE PE3YIbIMaAmbl):
— c(hopMHpPOBAaHHOCTH BHYTPEHHEN MO3UILINN 00YYaIOIIErocsl, SMOLMOHAIbHO-TIONIOXKHUTEIbHOE OTHOILIEHUE
o0yyaroIerocs K IIKoJie, OpUeHTalMs Ha T03HaHWE HOBOTO;
— OpHUEHTalMs Ha 00pa3el] IOBEIECHUS «XOPOILIETro YUeHUKa;
— ¢(hopMUPOBAHHOCTH CAMOOIICHKH, BKJIIOYas OCO3HAHHWE CBOMX BO3MOXHOCTEW B YUEHUH, CHOCOOHOCTH
aJIeKBaTHO CYIHUTh O MPUYMHAX CBOETrO yCIeXa/Heyclexa B yYeHUH; YMEHHUE BUIETh CBOU JOCTOMHCTBA U
HEJIOCTaTKH, YBa)XaTh ce0s1 U BEPUTh B yCIEX;
— c(pOpMUPOBAHHOCTh MOTHBAIIUH K Y4EOHOH 1€ATEIbHOCTH;
— 3HaHME MOPAJIBHBIX HOPM U CPOPMHUPOBAHHOCTH MOPATIBHO-3TUYECKHX CYKICHHMH, CIIOCOOHOCTH K
PELICHNUI0O MOpalbHBIX MPOOJIEM HAa OCHOBE KOOPAMHAIMHM PA3IMYHBIX TOUEK 3PEHHs, CIIOCOOHOCTH K
OLIEHKE CBOMX IIOCTYIIKOB M JI€HCTBMH JpYyrux JIOJedl ¢ TOYKM 3peHus COOJI0AECHUs/HapylIeHus
MOPAJIBHON HOPMBI.
IIpoecpammmnsie mpebosanus K ypoGHIO pa36UMUSL:
— c(pOpMUPOBAHHOCTH NMPOCTPAHCTBEHHOI'O MBILIUIEHUS, YMEHNE BUJETh 00BbEM B IUIOCKUX MPEaMETAX;
— yMeHHe 00pabaThIBaTh U CUCTEMAaTU3UPOBATh OOJIBIIOE KOJTUYECTBO HH(POPMALINY;
— c(OpMUPOBAHHOCTh KPEATUBHOTO MBIIIIEHNUS, TOHUMaHUE MPUHIUIIOB CO3JaHUSI HOBOT'O IPOAYKTA;
— c(hopMHUPOBAHHOCTH YCHUIYMBOCTH, MHOT'033/JaUHOCTH;
— c()OPMUPOBAHHOCTH CAMOCTOSITEIBHOTO TIOJIX0/[a K BHIIOJHEHHUIO PA3JIMYHBIX 3a/1a4, yMEHHE paboTaTh B
KOMaH/ie, yMEHHE ITPaBWIBHO JIEJIETUPOBATh 3a/1a4H.

1.2.4. MeranpeamMeTHbIe pe3yJibTaThl
I'eorpaus
BoinyckHUK HAayuuTCS:



. BBIOMpPATh HMCTOYHUKU Teorpaduyeckoi uHPOpManuu (kapTorpapuueckue, CTaTHCTUYECKHUE,
TEKCTOBBIC, BH/ICO- W (POTOM300paKEHHS, KOMITBIOTEPHBIC 0a3bl JIaHHBIX), aJIEKBAaTHBIC pEIIaeMbIM
3a1a4am;

. OPUCHTHPOBAThCSI B  HMCTOYHHKAX reorpaduueckoid  uHpopmammu (kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBbIE, BUECO- B (POTON300pakeH!s, KOMIBIOTEpHbIE 0a3bl JaHHBIX): HAXOAUTh U
U3BJICKaTh HEOOXOIMMYIO0 MH()OPMAIIMIO; ONPENENATh U CPABHUBATH KAUYECTBEHHBIC W KOJHMYCCTBCHHBIC
NOKa3aTesH, XapakTepu3ylue reorpadpuiyeckue OOBEKTHI, MPOLECCH M SIBICHUS, UX IOJIOKEHHE B
NPOCTPAHCTBE MO TeorpadUYecKuM KapTaM pPa3HOTO COJCP)KaHWs W JPYI'MM HCTOYHUKAM; BBISBISTH
HEJIOCTAIOUIYI0, B3aUMOJIOMOJHSIONIYI0 W/MJIM TMPOTHBOPEUMBYIO Treorpaduueckyro HHpopMalmio,
NPEJICTaBJICHHYIO B OJTHOM MJIM HECKOJIBKUX UCTOYHUKAX;

. NpPEICTaBIATh B pa3iMyHbIX (opmax (B BHIE KapThl, TaOnuubl, rpaduka, reorpaduyeckoro
omnucaHusi) reorpaduyeckyro HHGOPMAIMIO, HEOOXOIUMYIO IS PEIICHHS YYeOHBIX M IPAKTHUKO-
OpPUEHTHPOBAHHBIX 33/1a4.

BBIITyCKHUK MTOTYYUT BO3MOKHOCTD HAYYHThHCS:

. MOJICTTPOBAThH reorpapuieckre OObEKTHI U SBICHUS;

. NPUBOJNUTH TPUMEPHI MPAKTHUYECKOTO HCIOJIB30BAHUS TeOTpapHUUECKUX 3HAHUN B Pa3IUYHBIX
o0JacTsx AesITeIbHOCTH.

MareMaTHKka
CraTucTuKa U T€OpUs BEPOSITHOCTEN
BrinyckHHK HayyuTCA:

. HPE/CTaBIIATh JaHHbIE B BUJE TAaOJIMILL, AUarpamm;

. YUTaTh HH()OPMAIUIO, TPEICTABICHHYIO B BHJIE TAOIHIIBI, AUATPAMMBI.

B nosceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IPEIMETOB BBITYCKHUK CMOKET:

. U3BJICKaTh, HHTEPIIPETUPOBATH U IIPEOOPa30BBIBATh MHPOPMALINIO, IPEICTABICHHYIO B TAOIUIIAX U

Ha IMarpaMMax, OTpa)karollyl0 CBOMCTBA U XapaKTEPUCTUKU PEATIBHBIX IPOLIECCOB U SIBJICHUM.
Harasanas reomerpus
['eomerpuueckue Gurypol
BrinmyckHuK Haydures:
. ONepUpoBaTh Ha 0A30BOM YpOBHE MOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpsAMas, JIyd, JoMaHas,
YTOJ, MHOTOYT'OJIbHHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHUK, MPSMOYTOJBHUK U KBaApaT, OKPYKHOCTb U
KpYT, NpsMOYTrOJbHBIN Mapajuienenunen, KyO, map. M3oOpaxkaTh u3ydaemble (UTYpBI OT PyKH U C
ITOMOIIBIO JIMHEVKN U HUPKYJISL.
B noBceHEBHOM KU3HU U IIPU U3YyYEHUN JPYTUX IIPEIMETOB BBITYCKHUK CMOKET:
. pelaTh NpaKkTH4YEeCKHEe 3a/1a4M ¢ IPUMEHEHUEM IIPOCTENIINX CBOUCTB (Uryp.

W3mepenys U BbIYUCIECHUS

BeinmyckHuK Haydures:
. BBINIOJIHATh WU3MEPEHUE [UIMH, PACCTOSHMM, BEIWYUH YIJIOB C IIOMOILUBK) WHCTPYMEHTOB IS
WU3MEPEHUM JIIUH U YIJIOB.
PDusuka
BrinmyckHuK Haydures:
. coOuo1aTh IpaBria 0€30MacHOCTH M OXpaHbl TpyAa MpH padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM
000pyI0BaHUEM;
. NOHUMATh NPUHIMIIBI JEHCTBHS MAIINH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30MMacHOr0 UCMOIb30BaHMs B IOBCEHEBHOM KU3HU;
. UCIIOJIb30BaTh MPH BBHIMOJHEHUN Y4eOHBIX 33/1a4 HAyYHO-MIOMYJISIPHYIO JINTEPATypy O prusnueckux
ABJICHUSIX, CIIPABOYHBIE MAaTEPUAJIBI, PECYPCHI NHTEPHETA.
HNudpopmaruka
BrinmyckHuK Haydures:
. pasnuyath BUABl MHQOpPMAIMK MO crocobaMm e€ BOCHPHUATHS YEJIOBEKOM U MO crocobam eé
IIPEICTABIICHNS HA MAaTEPUAIBHBIX HOCHTEIIAX;
. NPUBOANUTH TpPUMEPHl MH()OPMAIIMOHHBIX TMPOLECCOB (IIPOIECCOB, CBS3aHHBIX C XpaHEHHEM,
npeoOpa3oBaHuEM U Mepeaayeii TaHHbIX) B )KUBOM IMPUPOJIE U TEXHUKE;



. knaccuumponatsd cpeactsa KT B cOOTBETCTBUM € KPYTrOM BBITOJIHAEMBIX 33/1a4.
MaremaTu4ecKkue OCHOBbI HHPOPMATUKH

BbInyCKHUK NIOJTy4UT BO3MOKHOCTD:

. MTO3HAKOMUTBCS C IPUMEPAMH MATEMaTHYECKUX MOJIEIEH M MCIOJb30BaHUEM KOMIIBIOTEPOB IpU
UX aHaJM3e; MOHATh CXOACTBA M PA3IMUMs MEXIYy MaTeMaTUYeCKOH MOJAENbI0 0OBEKTa U ero HaTYypHOUH
MO/JIEJIbI0, MEXKYy MaTEMAaTHUYECKON MOJIEIbI0 O0BEKTa/SIBICHHS U CJIOBECHBIM OMUCAHUEM.
Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBHCOB

BBIITyCKHUK Hay4uTCS:

. KJaccu(puIpoBarth (aiiibl 0 TUIY U HHBIM ITapaMeTpam;

. BBITMIOJIHATH OCHOBHBIE orepaiuu ¢ (Qaitnamu (co3maBaTh, COXpPaHATh, PEAAKTUPOBATh, YIAIATH,
apXUBHUPOBATH, «PACTIAKOBBIBATHY» apXUBHBIC (DaiiIIbI).

BrinmyckHUK OBiIajieeT (Kak pe3ysibTaT IPUMEHEHUS IPOTPAMMHBIX CCTEM U HHTEPHET-CEPBUCOB B TAHHOM
Kypce 1 BO BCEM 00pa30BaTeIbHOM IPOIIECCE):

. HaBbIKaMU pabOThl C KOMIIBIOTEPOM; 3HAHUSMHU, YMEHUSMHU U HaBBIKAMH, JOCTATOYHBIMHU JJIS
paboThI ¢ pa3NUYHBIMH BUIAMHU MPOTPAMMHBIX CHCTEM W MHTEPHET-CEPBUCOB ((haillloBbIe MEHEIKEPHI,
TEKCTOBBIE PEAAKTOPHI, SJICKTPOHHBIE Ta0IUIIBI, Opay3epbl, MOMCKOBBIE CUCTEMBI, CIIOBAPH, JIEKTPOHHBIE
SHIMKJIONEANH); YMEHHEM OIUChIBaThL pabOTy J3TUX CUCTEM M CEPBUCOB C HCIOJb30BAHUEM
COOTBETCTBYIOLIEH TEPMHUHOJIOTUH;

. pa3nuuHBIMU (POpPMaMU TPEICTABICHUS TaHHBIX (TaOJHUIIBL, AUAarpaMMBbl, TpaduKy U T. 11.);

. MO3HAKOMUTCSI C MPOrPaMMHBIMHU CPEACTBAMH AJi pabOThl C ayJHOBU3YAIbHBIMU JaHHBIMU U
COOTBETCTBYIOILIMM HNOHSITUMHBIM alapaToM.

BbInmycKHUK MOTyYUT BO3MOKHOCTD (B JAHHOM Kypce U HHOW y4eOHOH JAeSITeTbHOCTH):

. IIPAKTUKOBATHCSI B UCIOJIb30BAHUM OCHOBHBIX BUJOB MPHUKJIAJHOTO IPOrPpaMMHOIO 00€CTIEUEHUS
(penaKkTopbl TEKCTOB, SJICKTPOHHBIE TAONIUIIBI, Opay3epsl U 1Ip.);

. MIO3HAKOMUTbHCSI C IPUMEPaMH UCII0JIb30BaHUSI MAaTEMATHUYECKOI0 MOJEIUPOBAHUS B COBPEMEHHOM
MUpE;

. MO3HAKOMHUTHCS C IOCTAHOBKOM BOIIPOCA O TOM, HACKOJIBKO JJOCTOBEPHA MOTydeHHast HHPOpMaLus,
MOJIKpEeIUUIeHa JIM OHA J0Ka3aTelbCTBAMHM MOJUIMHHOCTH (TpUMEp: HAIM4YUE AJIEKTPOHHOW MOIMKCH);
MIO3HAKOMUTbHCS C BOZMOKHBIMU MIOJXOJJaMH K OLIEHKE JOCTOBEPHOCTH UH(OpMAaLUK (IIPUMEP: CPAaBHEHHE
JTAHHBIX U3 Pa3HBIX HCTOYHUKOB);

. ITO3HAKOMUTHCS ¢ puMepaMu ucnosab3oanus KT B coBpemeHHOM Mupe;

. HOJYYUTh MPEACTaBICHUS O pOOOTU3MPOBAHHBIX YCTPOMCTBAX M HX MCIOJIB30BaHUM Ha
IIPOU3BOJICTBE U B HAYUHBIX UCCIIEIOBAHUSIX.

TexHonorus

Pesynbratsl, 3asBieHHbIe 00pa3oBaTeNbHON TporpaMmoit « TexHomorus» mo 0J10KaM CoepKaHUs
DopMHUpPOBaHUE TEXHOJIOTUYECKOM KYIbTYphl U IPOEKTHO-TEXHOJIOTUYECKOTI0 MBIIIIICHUS 00yYaromuxcs
BrinmyckHuk Hayaurcs:

. CJIeIOBaTh TEXHOJOTHH, B TOM YHKCJIE B MPOIIECCE U3TOTOBJICHHS CYObEKTUBHO HOBOTO MPOYKTA;

. OLICHUBATh YCJIOBUS MPUMEHUMOCTH TEXHOJOTHMH, B TOM YHCJIE€ C IMO3ULIUNA 3KOJIOTHYECKOMN
3alUIIEHHOCTH;

. MIPOTHO3UPOBATH 1O U3BECTHOM TEXHOJIOTHH BBIXOBI (XapaKTEPUCTHKHU MPOIYKTA) B 3aBUCUMOCTH

OT U3MEHEHUS BXOJI0B/IIapaMeTPOB/pPeCypCOB, IPOBEPSTH MPOTHO3bI ONBITHO-3KCIIEPUMEHTAILHBIM ITYTEM,
B TOM YHCJI€ CAMOCTOSITENIbHO IJIAHUPYS TAKOTO POJIa IKCIIEPUMEHTHI;

. B 3aBUCHMOCTH OT CUTYAI[MH ONTUMH3UPOBATh 0a30Bble TEXHOJOIHHU (3aTPATHOCTh — Ka4yeCTBO),
MIPOBOAMTDH aHAJINU3 aJIbTEPHATUBHBIX PECYPCOB, COEIUHATH B €IUHBIH IJIaH HECKOJIBKO TEXHOJIOTHH 6e3 X
BUJOM3MEHEHHUS JJIS TIOTyUEHHs! CJI0KHOCOCTAaBHOI'O MaTepHaIbHOTI0 MM UH()OPMAITMOHHOTO MIPOAYKTa;

° MMPOBOAUTH OLICHKY U UCHBITAHHUC MMOJTYYCHHOT'O ITPOAYKTA,

. NPOBOJIUTH aHAIU3 MOTPEOHOCTEW B Te€X WM HHBIX MaTepHAIbHBIX WIM HH(POPMALMOHHBIX
NPOIYKTax;

. ONHKCBHIBATh TEXHOJIOTMYECKOE pELIeHHe C TOMOIIbI0 TEeKCTa, PHCYHKOB, TpadudecKoro
U300paxeHus;

. aHAJTM3UPOBAaTh BO3MOXKHBIE TEXHOJOTHYECKUE PpEIICHHUs, ONpeleNsiTh HX JOCTOMHCTBA U

HEOOCTAaTKH B KOHTCKCTEC SaﬂaHHOﬁ CUTyalluu,



. NPOBOAWTh W AHAIM3HPOBATh pa3pabOTKy W/WIKM pealu3alyio MPUKIAJHBIX POEKTOB,
MPeoJIararomXx:

. ONpE/CIICHUE XapaKTEpPUCTUK M pa3pabOTKy MaTepUalbHOIO MPOAYKTa, BKIIOYas €ro
MoJeIpoBaHHE B HMHGOpPMaLMOHHOW  cpede  (KOHCTPYKTOpe),  BCTpaWBaHHE  CO3JaHHOIO
UH(POPMALIMOHHOTO MPOAYKTA B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJICHHE MH(POPMALIMOHHOTO MTPOYKTA 110 33laHHOMY aJIrOPUTMY B 3a/1aHHOM 000J10UKe;
. NPOBOJIUTh M AHAIM3UPOBATH PAa3pabOTKy W/HIM peaTu3alfio TEXHOJOTHYECKUX IPOEKTOB,
IpPEeANOJIararIuX:

— ONTHMHU3AIMIO 33JlaHHOTO croco0a (TEeXHOJOTMU) IOJIyYeHUs TPeOyIOIErocs MaTepHanbHOTO
poayKTa (I0CiIe ero NPUMEHEHUs! B COOCTBEHHOM NMPaKTHKE),
- pa3paboTKy (KOMOMHHpPOBAaHUE, U3MEHEHHE TTApaMETPOB M TPEOOBAaHUI K pecypcam) TEeXHOJIOTHU

HOJIy4EeHHUsl MaTepHaIbHOI0 M UH(OPMAIIMOHHOIO MPOIYKTa C 3alaHHBIMU CBOMCTBAMU;

. IIPOBOAUTH U AHAIN3UPOBATH Pa3pabOTKy H/UIH PEeAN3aIHIO IPOESKTOB, MPEAIOIaraloIuX:
- I1aHupoBaHue (pa3paboTKy) MaTepHalbHOIO IPOAYKTa B COOTBETCTBUU C 3ajaueil coOCTBEHHOM

JIESTENIBHOCTH (BKJIIOYAsi MOJIEIMPOBaHUE U pa3pabOTKy JOKYMEHTAIUN ),

- IUTaHUpOBaHKeE (pa3paboTKy) MaTEpHAIBLHOIO MPOIYKTa HA OCHOBE CAMOCTOSATENIBHO ITPOBEIEHHBIX

UCCIIEJOBAaHUN TOTPEOUTEIHCKUX HHTEPECOB.

BbIMyCKHUK NOTYYUT BO3MOXKHOCTb HAyUUThCA:

. BBISIBIISITH M (DOPMYITHPOBATH MPOOIIEMY, TPEOYIOIIYIO TEXHOIOTUYECKOTO PEIICHUS;

. MOIU(PHUIMPOBATH UMEIOIINEeCs HPOAYKTHI B COOTBETCTBUU c
CHUTYyalHen/3aka30M/moTpeOHOCThIO/3a]aueii eI TENPHOCTH U B COOTBETCTBHH C MX XapaKTEPUCTHKAMHU
pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOI TEXHOJIOTUHY;

. TEXHOJIOTU3UPOBATH CBOM OIIBIT, MPEJICTABISATH HA OCHOBE PETPOCIEKTUBHOIO aHAIN3A U
YHU(DUKALUYU 1EATEIIbHOCTH ONMCAHUE B BUJIE MHCTPYKIMH WM TEXHOJIOTUYECKOM KapThl.

1.2.5. IlpeameTHBbIe pe3yabTaThl
Tlpoepammmusle mpebosanus K 3HAHUAM (Pe3YIbmambl Meopemuieckol N0020MmMo6KU,):

. npaBuia 6e30macHoi paboThl C AIMEKTPOHHO-BBIUMCIUTEILHBIMU MAalllMHAMU U CPEJICTBAMU
JUIst cOOpa MPOCTPAHCTBEHHBIX JIaHHBIX;

. OCHOBHBIEC BH/JIbl IPOCTPAHCTBEHHBIX JaHHBIX;

. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(POPMAIIMOHHBIX CEPBHCOB;

. npodeccuoHaIbHOE MNpOrpaMMHOe obecriedeHue A 0o0pabOTKM MPOCTPAaHCTBEHHBIX
JTAaHHBIX;

. OCHOBBI U IPUHIIMIIBI a3POCHEMKH;

. OCHOBBI ¥ TPUHIIMIIBI paOOTHI I100AIbHBIX HABUTAaIMOHHBIX cyTHUKOBBIX cucteM (I'HCC);

. NpeCTaBIeHNE U BU3yallM3alisl MPOCTPAHCTBEHHBIX JAHHBIX Ul HENpOoQecCHOHATbHbBIX
II0JIb30BaTEIICH;

. npuHIMIG! 3D-monenupoBaHus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpapUuecKux CEpBUCOB;

. NpeCTaBIeHNE U BU3yallM3alisl MPOCTPAHCTBEHHBIX JAHHBIX Ul HENpOQecCHOHATbHbBIX
II0JIb30BaTEIICH;

. nemuprupoBaHue KOCMUYECKUX H300pakeHuil;

. OCHOBBI KapTorpaguu.

IIpocpammmnbie mpebosanus Kk yMeHUAM U HAGbIKAM (Pe3ybmamsl NPAKMu4ecKoll N0O20MOo6KU):

. CaMOCTOSITENIbHO pellaTh MMOCTABICHHYIO 3aJlady, aHAIU3UpPYS U MOoAOuUpas MaTepuasbl U
CpencTBa s e€ pelIeHHUs,

. CO3/1aBaTh U PACCUUTHIBATD MOJIETHBIN TUIaH JUIsl OECIMIIOTHOTO JIETaTEIbHOIO anmnapara;

. 00pabaTbIBaTh a3pOCHEMKY U MOJIy4aTh TOYHBIE OPTO(OTOMNIAHbI U ABTOMAaTH3UPOBaHHbIE
TpEXMEpHBIE MOJIENIN MECTHOCTH;

. MoJenupoBaTh 3D-00bEKTHI;

. 3alUIIAaTh COOCTBEHHBIE MPOEKTHI;

. BBITIOJIHATH OLU(PPOBKY;

. BBITNOJIHATH MPOCTPAHCTBEHHBIN aHAIN3;



® CO31aBaTb KAapThl;

. CO3J1aBaTh MPOCTEHIITNE TeorpapuIecKre KapThl PA3IMIHOTO COIEPIKAHMS,
. MOJICTTPOBATh reorpapuieckre 0ObEKTHI U SBICHUS;
. NPUBOJIUTh TIPUMEPHI MPAKTHYECKOTO HCIOJIB30BaHUSl Teorpaduyeckux 3HAHWHA B

PA3INIHBIX o0JracTsax JACATCIIBHOCTH.

1.3. CucremMa OIEHKH JOCTH/KEHHMS IUIAHMPYeMbIX pe3yJbTATOB OCBOCHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001Iero 00pa30BaHUs
Buapl koHTpOINIS:
- IPOMEXKYTOYHBIM KOHTPOJIb, IPOBOJAMMBINA BO BpEMSI 3aHATUH;
- UTOTOBBI KOHTPOJIb, TPOBOIMMBIN TIOCIIE 3aBEPLICHUS BCEH y4eOHON MPOrpaMMBbl.
@opMBI IPOBEPKH PE3YJIbTATOB:
- HaOJIrO/IeHre 32 00YJaOIIMMUCS B TIPOIECCe PabOTHI;
- UTPBI;
- UH/IMBU/yaJIbHBIE U KOJUIEKTUBHBIE TBOPUECKUE PAaOOTHI;
- Oeceibl ¢ 00YYAIOIIUMUCS U UX POJTUTEIISIMH.
@®opMbI 110/IBE/ICHUS UTOTOB:
- BBITIOJTHEHUE MPAKTUYECKUX paboT;
- TECTBI;
- aHKETBHI;
- 3allUTa NPOEKTa.
Htorosas arrectarys o0y4aronuxcs NpoBOAUTCS M0 pe3ybTaTaM MOJATOTOBKU U 3alIUThI IPOEKTA.
J11s1 oleHUBaHMSA JeSITEIbHOCTH 00yYarOIINXCS UCTIONB3YIOTCSI HHCTPYMEHTBI CaMO- M B3aMOOIICHKH.



2.2. IlpumepHbIe IPOrpaMMbl y4eOHBIX NPeIMeTOB, KypCOB
IIpumepHoe yueOHO-TeMaTH4YeCKOE NJIAHUPOBAHME:

Ne
1/

Paznen mporpammsl yueOHOTO Kypca

Koi-Bo
qacoB

3nakomcTBO. Texnuka 0e3onacHocTu. BBoanoe 3ansitue («MeHsist MUP»).

«3 D monesqmpoBanue»

O030pHOE 3HAKOMCTBO C CUCTEMOM TPEXMEPHOI'0 MOJECINPOBAHUS, METOJIOB U
npaBui BeinonHeHus 3D oObekToB, u3zyuenune mnporpammsl CURA 15.04.3,
KOTOpas O3BOJISIET IPeoOpa30BhIBaTh TPEXMEPHYIO MOJeNb B G-KOJ,.

20

Beenenue B reonnpopmanuonnbie Texnonoruu. Keiic 1: «CoBpemenHbie
kapthl, 1M Kak onucares 3emio?».

Ketic 3nakoMuT 00ydaromuxcs ¢ pa3HOBUIHOCTSAMHU JNaHHBIX. Pemas
3ajjauy Keica, oOydaroliuecs: MPOXOAST CIEAYIOIIME TEMaTHKHU: KapThl U
OCHOBBI UX (POPMHPOBAHUS; W3YUEHHE YCIOBHBIX 3HAKOB M TPUHIMIIOB HX
0TOOpakeHHs Ha KapTe; CUCTEMbl KOOPAMHAT U NMPOEKLUI KapT, UX OCHOBHBIE
XapaKTEepUCTUKM U  BO3MOXKHOCTH  INpPUMEHEHHs; Macmrtad U  Jp.
BCIIOMOTaTeNIbHbIE HHCTPYMEHThI (DOPMUPOBAHUS KapThl.

Keiic 2: «I'no6anbHoe mo3uumoHupoBanue “Haiigu cedsi HA 3eMHOM
mape”».

Hecmorps Ha TO, 4YTO HaBUratopbl M CHOPTHBHBIE TPEKEPhl CTaIU
HEOTHEMJIEMOM YacCThIO HAIllel KM3HU, MaJo KTO 3HAeT MPUHIIHUI UX PaOOTHI.
[Tpotins keiic, oOydatomuecs: y3narot npo ['JIOHACC/GPS — mnpunImmns
paboThl, HCTOPHUIO, COBPEMEHHBIE CHCTEeMbI, TIpuMmeHeHue. IIpumeHnenue
JIOITCPOB. BI/I3yaJII/ISaIII/I$I TCKCTOBBIX IOAHHBIX Ha KapTe. C03IIaHI/Ie KapThbl
WHTEHCHUBHOCTH.

dororpaduu U NAHOPaAMBI.

Pa3nen, moCBAIMIEHHBII MCTOPUM W MNpUHIUNAM co3AaHusd ¢ortorpaduu.
OOyuaromecss IMMO3HAKOMATCS € TEXHUKOM co3maHus  (otorpadum,
MO3HAKOMSTCSI C BO3MOXHOCTSAMU IpHUMEHEHHus ¢oTorpaduu Kak cpeacTBa
CO3JIaHUsl Yero-auoo.

IIpumeHeHne OecNMIOTHBIX ABHALMOHHBIX CHCTeM B a’podoTochéMKe.
Keiic 3.1: «/list yero Ha caMoMm JeJie HyKeH OeCIIMJIOTHBIN JeTaTeJbHbIH
annapatr?». OcHOBbl (OTO- U BHUACOCHEMKHM W MPHUHIMIIOB IEpeladyu
uHpopmanuu ¢ BITJIA, o6pabotka gannbix ¢ BITJIA.

11

Keiic 3.2: «/3MeHeHune cpebl BOKPYT HIKOJIbD».

[Mponomkenne keiica 3.1. OOyuarommecs, uMess B CBOEM paclOpsHKEHUH
MEKTPOHHYI 3D-Mozenp MIKOJBI, MPOAOJDKAIOT BHOCHTh HW3MCHEHHS B
NPOIYKT C LENbI0 OjaroycrpoiictBa paiiona. OOydaromimecss MpOAOJIKAIOT
COBEPILICHCTBOBATh CBOM HaBbIK 3D-Mo1eIMpoBaHus, 3aBepiuas MPOeKT.
Hcnonb3oBaHue  MporpaMmmbl Realtime Landscaping MO3BOJISIET
CTIPOEKTHUPOBATH TM3aiH JaH{adTa BOKPYT IIKOJIbI.

IHoaroroBka 3amMTHI MPOEKTA.

10



8 3ammMTa NPoeKToB. 2

9 3akaI0unTeIbHOE 3aHATHE. IloaBeaeHue HTOrOB paﬁoTbI. 1

2.2.1. O01muMe moJI0KEeHUs

[Tporpamma «I'eonH(pOpMALIMOHHBIE TEXHOIOTHUIY, ABISASCH HEOOXOUMBIM KOMIIOHEHTOM OOIIIEro
o0pa3oBaHus BceX OOydaroIuXcs, NPEJOCTaBIsAeT UM BO3MOKHOCTh IPUMEHSTh HA NPAKTUKE 3HAHMS
ocHOB Hayk. Ilporpamma sBisercss (AaKTHUYECKH EAMHCTBEHHBIM IIKOJBHBIM YYEOHBIM KYypCOM,
OTPaKaIOIIUM B CBOEM COJEPKaHUM OOLIME NPUHIMIBI IPeoOpa3yomeil 1esTeIbHOCTH Yel0BeKa U BCe
ACTEeKThl MaTepUANbHOW KynbTyphl. Kypc HampaBieH Ha OBJaJeHHE OOy4YalONIMMUCS HaBBIKaMU
KOHKPETHOH MpeAMETHO-IIpeo0pas3yrollel AeaTelbHOCTH, CO3JaHHE HOBBIX LIGHHOCTEH, YTO, HECOMHEHHO,
COOTBETCTBYET MOTPEOHOCTAM pa3BUTHA o01iecTBa. B pamkax «TexHOIOrMm» NpoucxXoanuT 3HAKOMCTBO C
MHUpPOM Tpodeccuii U OpHeHTalus OoOydarouMxcsi Ha padoTy B pa3iIMyHbIX cepax OOIECTBEHHOIO
npou3BojcTBa. TeMm cambIM obOecrieunBaeTcs MPEEMCTBEHHOCTh Iepexo/a 00Yy4arommxcs OT OOLero K
npodeccuoHaIbHOMY 00Pa30BaHUIO U TPYLOBOU AEATEIbHOCTH.

[Iporpamma mnpeamera «Texnomorus» oOecrneunBaeT (HOpPMUPOBAHHE Yy  OOYYAIOUIMXCS
TEXHOJIOTUYECKOr0 MbIIUIeHUs. CXeMa TeXHOJOTHUECKOro MbIIIIeHUs (IOTpeOHOCTh — IIeJIb — CHOC00
— pe3yibTar) MO3BOJIsIET HauboJee OpPraHM4yHO pelaTh 3aJauyd yCTAHOBJIEHMSI CBSI3€H MEXIy
00pa30oBaTebHBIM U )KU3HEHHBIM IIPOCTPAHCTBOM, 00Pa30BaTeIbHBIMU PE3YJIbTaTaMH, IIOTYYEHHBIMU IIPH
HN3YUCHUU PA3JIMYHBIX ITPEAMCTHBIX O6JIEICTCI>1, a Tak)kKe COOCTBEHHBLIMHA O6pa3OBaTeJIBHBIMH pe3yiabTaTaMnu
(3HAHUSAMH, YMEHUSAMH, YHUBEPCAJIbHBIMU YYE€OHBIMH NEHCTBUAMHU M T. J.) M KU3HCHHBIMH 33JjauyaMH.
KpOMe TOro, cxemMa TEXHOJIOTHYCCKOI'O MbIINIJIICHUSA IIO3BOJISIET BBOJAUTL B O6pa3OBaTCJH)HI)II7I mponecc
CUTYallUH, JAIOIIHME OIBIT IPUHATHUS IPAarMaTHYHbIX PEIIEHUI Ha OCHOBE COOCTBEHHBIX 00Pa30BaTEIIbHBIX
PE3YyJIbTaTOB, HaUYWHAasA OT PCUICHUA OBITOBBIX BOIIPOCOB M 3aKaH4YMBasA PCHICHHUECM O HaIlPaBJICHUAX
IPOJOJDKEHHUs. O00pa30BaHMs, IOCTPOCHUEM KapbepHBIX M KM3HEHHBIX IUIaHOB. Takum oOpasowm,
nporpamma «['eomHpOpMaTHKa» TO3BOJISIET CHOPMHPOBATH y OOYYAIOMIUXCS PECYpC MPaKTHUECKUX
YMEHUH U OIbITa, HEOOXOAUMBIX AJISl pa3yMHOM OpraHu3aluy COOCTBEHHON XKHU3HH; CO3AaET yCIOBUS AJIs
Pa3sBUTHUA HHUIIUATUBHOCTH, I/I306p€TaT€J'II>HOCTI/I, TMOKOCTH MBIIIUIEHHUS.

Y4eOHO-BOCIUTATENbHBIN Mpoliecc HaNpaByieH Ha (OPMHUPOBAHUE U PA3BUTHE PA3JIUYHBIX CTOPOH
oOyyaroluxcs, CBSI3aHHBIX C peanu3aluedl Kak uX COOCTBEHHBIX HHTEPECOB, TaK W MHTEPECOB
okpy»katomiero mupa. IIpu 3ToM ruOKOCTb MPOrpaMMBbl ITO3BOJISIET BOBJIEUb O0YUAIOIIMXCS C Pa3InYHBIMU
crocoOHocTsIMU. bonbiioil 00bEM MPOEKTHBIX PadOT IMO3BOJSIET YYECTh HMHTEPECHl M OCOOEHHOCTU
JUYHOCTH KaXXA0ro oOydaronierocs. 3aHsATHs OCHOBAHbI HA JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHIX
00yudeHus, a TAK)KEe CUCTEMHO-AESITEIbHOCTHOM METO/IE 00YUEeHHUS.

JlanHast mporpaMMa MpeAnoJjiaraeT BapHAaTUBHBIA IOAXOJA, TAaK Kak B 3aBUCUMOCTU OT
00ydJaromierocss Mo3BOJISIET YBEIUYHUTh WM YMEHBIIUTH O0BEM TOW WM MHOW TEMBI, B TOM YHCIIE U
CJIOKHOCTB, a TAK)KE NOPAJOK MPOBEACHUS 3aHATHH.

2.2.2. OcHOBHOE co/lep:KaHNe Y4eOHbIX PEeIMETOB HA YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus

Ha nmnpoTsbkeHnn Kypca TporpaMMbl — OOydaromiecss TO3HAKOMATCS C  Pa3sluYHBIMU
FeOI/IH(bOpMaIII/IOHHBIMI/I CUCTCMAaMH, Y3HAIOT, B KaKUX oOJacTax MMPUMCEHACTCA FCOI/IH(l)OpMaTI/IKa, KaKue
3a/1a4¥ MOXKET PeIlaTh, a TAKKE CMOTYT CaMU IPUMEHSTH € B CBOeH MOBCEAHEBHOM )KU3HU. O0ydaromuecs
0a30B0 YCBOST NMPUHIUI TTo3uInoHUpoBaHus ¢ momotisio [HCC. Y3HarT, Kak MOYKHO OpraHru30BaTh cOOp
CIyTHUKOBBIX JaHHBIX, KaK OHH MPEJICTABIISIOTCS B TEKCTOBOM BHJIE M KaK UX MOYKHO BU3YalIM3UpPOBaTh. B
pamMKax TporpaMMbl BBIOEPYT TPOEKTHOE HaNpaBlieHWE, HAaydarcs CTaBHTh 3ajadd, HCCIICI0BATh
npo0JIeMaTUKYy, MJIaHUPOBAThH BEACHHUE MTPOEKTa U TPAMOTHO PACTIPEENIATh POJIU BHYTPH KOMAaH/IBI.

OOyyaroniyecss CMOTYT MO3HAaKOMHUTBCSI C HUCTOpUEH NMPUMEHEHUs OECIHMIIOTHBIX JIETaTEeIbHBIX
anmaparoB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEIIUTh PA3IMYHBIC 33]]a41 C UX MTOMOIIIBIO.
VY3Ha10T Takke 1 00 OCHOBHOM yCTPOMCTBE COBPEMEHHBIX OECITUIIOTHBIX cucTeM. OOydJaroniuecs: y3HarwT,
KaK co3/1aéTcst MoNETHOE 3aaHue s OecUIOTHUKOB. Kak mpon3BOANUTCS 3allyCK U AalmbHEHIIas chéMKa
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¢ nomomrsio BAC. A Takxke moyiydyaT Takue pe3yjibTaThl ChEMKH, KaK OPTO(OTOIUIAaH U TPEXMEpPHBIE
MO/JIEIIH.

OOyuatomuecss yriryOsTCs B TEXHOJIOTHUIO OOpaOOTKM T€OJaHHBIX MYTEM aBTOMATH3WPOBAHHOTO
MOJEIIUPOBaHUsSI 00BEKTOB MeCTHOCTH. CaMOCTOATEIBHO CMOTYT BBIINOJIHHUTH ChEMKY MECTHOCTH IIO
nosérHoMy 3aaanuto. Coznanyt 3D-moznenu.

OOyuaroniyecs 03HAKOMATCS C PA3JIMYHBIMU YCTPOHCTBAMU IIPOTOTUIMPOBAHUS. Y3HAIOT 00Iue
HOPUHIUIBI padOTHl YCTPOMCTB, chepbl UX MPUMEHEHUS U MPOIYKTHI IEATEILHOCTH JaHHBIX YCTPOWCTB.
OOyuaronuecss HayyaTcsl TOTOBUTh 3D-Mojenu i neyaTtu ¢ MOMOUIbIO AKCIOPTa JaHHbIX. JlomomHAT
MOJIEIU 110 JAaHHBIM a3pO(POTOCHEMKH € TOMOIIBIO PYYHOTO MOAETHpoBaHus. [IpuMeHsT ycTpoiicTBa 1ist
IPOTOTUIIMPOBAHUS JUIsI [1€YaTH 3a1aHusl.

OOyuvaromuecs u3ydaT OCHOBBI B MoAroroBke mnpeszeHrauuu. Coszpanyt e€. IloaroroBsitcst k
IPECTaBICHUIO PEATM30BaHHOIO IPOTOTHIA. [IpecTaBsT ero, 3amuinas IpoeKT.

3. [IpumepHblii y4eOHBbIi NJIAH OCHOBHOI'0 00111eT0 00pa30BaHUs

Ilepuon 00yuennss — ceHTAOpb-Maii, UIOHb.

KoJsmmyecTBo yacoB — 68.

Pe:xum nmpoBeaeHusi 3aHATHIA: 2 yaca B HEJIEIIO.

[Tpa3nHuuHBIE M BBIXOAHBIE AHU (1O NMPOU3BOJACTBEHHOMY KaJleHAApio NpH ILIECTUIAHEBHOH paloueil
HEJIeIe)

4. Conep:xanue Kypca

OcHoBHbBIE pa3e/ibl IPOrpaMMbl Y4eOHOI0 Kypca

1) BBeneHmne B OCHOBBI r€OMH(OPMANMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX JAHHBIX.
OOyuaronyiecss TO3HAKOMSTCS C PA3IMYHBIMH COBPEMEHHBIMH T'€OMH()OPMAIIMOHHBIMH CHUCTEMaMH.
VY3HaloT, B Kakux 00JacTsAX MpUMEeHseTcs TeoMH(popMaTHKa, Kak1e 3a7a4yll MOKeT pellaTh, a TaKkKe Kak
oOyyJaronuecss MOTYT CaMU IIPUMEHSATH €€ B CBOCH IMOBCETHEBHON KU3HH.

2) Ypoxk padorsl ¢ TJIOHACC.
OOGyuaromuecst 6a30BO YCBOSIT NMPUHIUI TO3UIIMOHUpPOoBaHus ¢ nomotisio THCC. Y3Hator, kak MOKHO
OpraHu30BaTh COOP CITYyTHUKOBBIX JIAaHHBIX, KAK OHM MPEJICTABISAIOTCS B TEKCTOBOM BUJE U KaK UX MOXKHO
BU3YaJIM3UPOBATh.

3) BbIGOp NPOEKTHOr0 HANIPABJIEHUSI H pacnpeaeieHne poJieii.
Br16op npoextHoro HampasneHus. [locranoBka 3agaun. MccnenoBanue npobiematuku. [Inanuposanue
npoekra. Pacipenenenue poiuen.

4) VYcrpoiictBo u npuMenenne 3D pyukn
OOyuaromiyecs HO3HAKOMSATCS U Haydarcs paboTtats 3Dpyukoii

5) OcHOBBI ChEMKH ¢ 0€CITHIIOTHHKOB.
OOyuaromuecss y3HaroT, Kak cosfgaércs nonérHoe 3ananue Uit BAC. Kak mpousBoautcs 3amyck H
nanpHenmas chéMka ¢ momoiibio BAC. A Takke Kakue pe3yslbTaThl MOXKHO MOJIYYUTh M KaK 3TO CAENaTh
(mosryueHue opTooTOIIaHA U TPEXMEPHOU MOJIEIH).

6) VYriy6/éHHoe u3yueHue TEXHOJIOTHI 00paboTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJIEIMPOBAHNE 0OBEKTOB MECTHOCTH ¢ momolibio Agisoft PhotoScan.

7) Coop reogaHHbIX.
AspodoTochéMKa, BBIMOIHEHUE ChEMKH MECTHOCTH IO MOJETHOMY 33/1aHUIO.

8) M3yueHme ycTpoOicTBA JUIsI IPOTOTHIMPOBAHMSI.
O3HakOMJIEHHE C YCTPOICTBAMHU MPOTOTUITUPOBAHHUS, IPEIOCTABICHHBIMU 00y4atonmces. O0ydaromuecs
y3HAIOT OOIIME MPUHIMUIIBI pabOThl YCTPOUCTB, a TaK)Ke KOTJa OHU NMPUMEHSIOTCA M YTO C UX IOMOIIBIO
MO’KHO MOJTY4HTb.

9) IloAroToBKa JAHHBIX ISl YCTPOHCTBA MPOTOTHIIMPOBAHMSI.
[Monroroska 3D-Moenel, SKCOPT TaHHBIX, HOArOTOBKA 33aHUH 110 MeYaTH.

10) ITporoTUNMpOBaHMe.
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[Ipumenenue yctpoiicTB nporoTunupoBanus (3D-nipunTep).

11) IocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.
JlononmHeHne MozeNel Mo JaHHBIM a3pO(OTOCHEMKH € TIOMOIIBIO PyYHOT'O MOACTUPOBAHUS U IOATOTOBKA
K IIe4aTH Ha YCTPOMCTBaX MPOTOTUIIMPOBAHUS.

12) IloaroroBKa nMpe3eHTaAIMI.
N3yuenne ocHOB B NOAroToBKe mnpe3eHTauuu. Co3manue npe3eHTanuu. [1oaroToBka k MmpeacTaBiIeHHIO
peaIn30BaHHOTO IPOTOTHUIIA.

13) 3amMTa MPOEKTOB.
[IpencraBnenue peain30BaHHOTO IPOTOTHUIIA.

«IIpodopuenrauus»
Monynbe «BBenenue B 3D MonenmpoBaHue) 3HAKOMUT ydyarmuxcs ¢ npodeccueii «3D-moaensiep».
[Ipodeccun kaprorpad, reoungopmaruk u 'MC-anaauTukpaccMarpuBaercs B MoayJie «BBenenue B
reOMH(POPMALMOHHBIE TEXHOIOTHI.
B monyne «®ortorpadguu u nanopaMmbl» 3HaKOMUMCS ¢ ipodeccueii ¢poTorpad,
[Ipodeccus nucmeryep TPAHCHOPTHOW cHCTeMbl paccMarpuBaercss B Moayie «lynobanbHoe
no3unnonupoBanuey. Paznen «Mcnonws3zoBanue BITJIA», paccmarpuBaer npodeccuto onepatop BIIJIA
- CHEUUAJUCT, KOTOPBIM YIpaBisieT COBPEMEHHBIMHM JIETATEIbHBIMU amnmnaparamMu JIUCTAHLIMOHHO,
BIIJIAucnons3yloT yke MHOTHE, HampuMep, 9TO JIoau U3 HedTerasa, reoje3ud W TPAHCIOPTHOM
0€30IaCHOCTH, CIIacaTelld MUC, PEeXe — erepst WK CeIbCKOe X03sHUCTBO. [ kapTorpadguueckol CbeMKH,
TENEeTPAHCIALNNA, KUHOCBEMKH, pPEKJIaMbl., METEOpPOJIOTUYECKUX HAOMIOACHUM, TIPy30MEepPEBO30K,
MOHMTOpPUHra O€30MacCHOCTM Ha O0BbEKTaX U B TIOpojAe, HAOMIOJEHUs 3a MPOTSHKEHHBIMU
o0beKTaMu (KENEe3HBIMU JOPOTaMH WM JIMHUSIMH JJIEKTpolepenad), MpU OPOLICHUH IOYBHI, B
criacaTesIbHBIX ONEPALMAX U TYILIEHUH 10KapOB.

B monyne «M3MeHeHue cpeibl BOKPYI HIKOJbI», Mbl 3HAKOMUMCS € MNpodeccus MM TakUMH Kak
JaHAIA(THBINH BeO-Iu3aliHep M apXUTEKTOP.
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4.1. TemaTndeckoe njianuposanue 1 rog o0yyeHust

Bceero [ara

Ne ni/m Pa3nensl mporpaMMel yueOHOTo Kypca 4acoB POBEJICHUS

1 Beenenne B 3D monesmpoBanue 1
2 3nakomcTBO. Texnuka 6e3omacHoct. BBogHoe 3anstue («MeHsis 1
MHD»).
3 3D-monenmupoBanue. CoBpeMEHHBIE BO3MOKHOCTH. MaTepuaibl. 1
TexHuveckue BO3MOKHOCTH.
4 Texnuka 6e3onacHocTH. OCHOBBI PabOTHI C MaTEPUATIOM. 1
XapaxkTepHucTHKa, 0COOEHHOCTH PadOTHI.
S) 3D-monenupoBanne. bymakHoe MmakeTupoBaHue. TeXHUYECKHE 1
npuémsl. «3D-Moennep» KTo oH?
6-8 Cosnanue 3D-monenu u3 Oymaru. Uepréx. Pa3éprka. 3
9-11 Co3nanne 3D-monenu u3 6ymaru. COopka MoIeIu. 3
12-17 | Pab6ota ¢ 3D pyuxoii. Hanecenue pucyska Ha ma0s10H. OtpaboTka 6
nHUN. BeInoiaHeHue miockux pucyHKoB. Co3/laHue TIOCKUX
AJIEMEHTOB 1 MX cOopka. O0wemMHOe prucoBanue Mozeseid. Co3nanue
OopurrHaIbHOU3D Mozenu
18 3D-npunTep. TpeTbs TEXHUYECKasi PEBOJIOIHMA. Y CTPOICTBA ISt 1
BOCCO3/IaHUS TPEXMEPHBIX MOJIEIICH.

19-20 | Pa6ota ¢ 3D-npunTepoM.IIpeobpaszoBanne 00BEKTOB: IEPEMEIIEHHE, 2
MaCH.ITa6I/IpOBaHI/IC, IIOBOPOT, paCTATrMBaHUEC-CXKATUE U T. 1. 3HaAKOMCTBO
¢ koMmnbroTepHo# mporpammoit CURA 15.04.3. DneMeHThI
uHTepdeiica

21 dusnueckue U XMMUYECKHe CBOMCTBA MyiacTuka ais 3D- 1
npuHrepa. [leyats TpEXMepHON MO/IETH TJIaHETa 3eMIIsL.
Beenenue B reouHGpopManuOHHbIE TEXHOJIOIHH.
Keiic 1: «CoBpemennblie kapThl, win Kak onucars 3emiao?».

22 Heo6xoanMocTh KapThl B coBpeMeHHOM Mupe. Chepbl 1
MPUMEHEHHS, TIEPCTIEKTHBEI HCIIONB30BaHus KapT. [Ipodeccus
KapTorpad.

23-25 | BexTopHble JaHHbIe Ha KapTaxX. 3HakomMcTBO ¢ Be6-I'UC. IBer 3
Kak aTpuOyT KapThl. 3HAKOMCTBO € KapTorpaduuecKuMu OHJIaiH-
cepBucamu. IIpodeccus reonndopmatuk u ['MC-ananuTux.

26 Cger u 1niBeT. Posb nBeta Ha kapte. Kak 3acTaBuTh BeT padoTaTh 1
Ha ce0s?

27-28 Coznanue u myOaMKaIus COOCTBEHHON KapThl. 2
Keiic 2: «I's100anbH0e no3unmonuposanue “Haiiamn cedst Ha
3eMHOM HI1ape”».

29-31 CucTeMsbl r100aTbHOTO TIO3UITHOHUPOBAHHSL. 2
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32-33

[Ipumenenue cnyTHUKOB Ui o3unmonuposanus. [Ipodeccus
JUCTIETYEP TPAHCIIOPTHON CUCTEMBI.

34 HtoroBslii ypok
Bropoii rox o0yuenuns
®oTorpaduu ¥ NIAHOPAMBI.
Uctopus dpotorpadun. @otorpadus kak crnocod u3ydeHus
35 oKpy»Katotero mupa. S ¢pororpad.
Xapakrepuctuku ¢oroanmnaparos. [TomydeHne ka4ecCTBEHHOTO
36 (dhoToCHUMKA.

37-38 | Co3nanue chepuyeckux naHopaMm. OCHOBHBIE TTOHATHSI.
Heo6xonumoe o6opynoBanue. TexHnka CbEMKU CHepUIECKUX
MaHopaM pa3JInYHON anmnapaTypoi (kamepsl cMapTPOHOB Oe3
IITaTUBOB, IM(POBBIE POTOANAPATHI CO IITATUBAMU H T. JI.).

39-40 | Coznanue chepuueckux nanopam. CiIMBKa MOTYYEHHBIX
¢dororpaduii. Koppekuus u peryms manopam.

41-44 | Cozmanue 3D 3manus u3 2D u 3D dotorpadun

45-46 Hcnonws3oBanue OecruioTHUKA 111 ChbéMKH MecTHOCTH. (Keiic
3.1: «/l1s1 yero Ha camMoM Jiesie Hy:KeH 0ecruI0THbI
JeTaTe/bHbBINH annapar?»). becnuinoTHUK B reonH(opmMaTuke.
YcerpoiictBo u npumenenue apona. Kro takoit oneparop BITJIA?

47 doTorpaMMeTpus U €€ BIMSIHUE Ha COBPEMEHHBIA MHUP.

48 CueHapuu ChbEMKH 00BEKTOB JIJIS IIOCIICIYIONIETO TIOCTPOCHHMS UX B
TPEXMEPHOM BHJE.

49 Hcnonp3oBanue OSCIIMIOTHHUKA I CHEMKH MECTHOCTH.

50-51 | IIpuHUIMII TOCTPOECHUS TPEXMEPHOTO H300paKEeHUsI Ha
kommbioTepe. Pabora B hororpammerpudeckom [0 — Agisoft
PhotoScan niu ananornanom. OOpaboTKa OTCHSITOrO MaTepHaa.

52 dusnueckue U XMMUYECKHe CBOMCTBA MyiacTuka ais 3D-
npuHTepa. [leyats TpEXMEPHON MOIEIN NIKOJIBI.

53-54 | TexHoNOTMU NPOTOTUITUPOBAHHUSA. Y CTPONCTBA IS
BOCCO3JIaHUs TPEXMEPHBIX Mojenei. Pabota ¢ 3D-

IIPUHTEPOM.
Keiic 3.2: «A3MeHeHnne cpeabl BOKPYT HIKOJIBD.

55-58 | Pabora B I1O myist pydHOro TpEXMEPHOTO MOJICIIMPOBAHUS LIIKOJIBI
— SketchUp u npuiikonsHOro yuactka B nporpamme Realtime
Landscaping

59-62 | DxcnopTupoBaHue TpEXMepHBIX (aiioB. [IpoekTnpoBanue
MOJIeJIeH IIKOJIbI U JIEMEHTOB MPHUILKOJIBHOTO yyacTka. [leuaTs
Mojiener Ha 3D-nipuHTepe

63-64 | [loaroroBka 3amuThl IPOEKTA.

65-66 | 3ammuTa IpOEKTOB.
3axmounTenbHoe 3aHsTue. [lonBenenne uToros padboTsl. [Inanb

67 o 10paboTKe.

15




Keiichl,
BXOsIIIIUE B
NporpamMmmy

Kpatxkoe conep:xxanmne

Keiic 1. CoBpemeHHBIE
KapThbl, miu Kak
onucaThb 3emJa10?

Keiic 3HaKOMUT 00YyJarOIIUXCS C PA3HOBUIHOCTSMH JTaHHBIX. Peras
3a/1avy Kefca, 00ydaronuecst MpOXoIsT CIeAYIONINe TEMATUKH: KapThl U
OCHOBHI WX (DOPMHUPOBAHMS; N3yUEHUE YCIOBHBIX 3HAKOB M MPUHIIUIOB UX
OTOOpaKCHUS Ha KapTe; CUCTEMbI KOOPJIMHAT U MPOCKIIHIA KapT, UX
OCHOBHBIC XapaKTEPUCTUKN ¥ BO3MOKHOCTH ITPUMEHEHUS; MaciTad u Jp.
BCIIOMOTaTeIbHbIE HHCTPYMEHTHI () OPMUPOBAHUS KAPTHI.

Keiic 2. I'mo6aanHoe
MO3UIMOHUPOBAHME
«Haiign cebst Ha 3eMHOM
mapey».

Hecmotps Ha TO, 9YTO HABUTATOPHI M CIIOPTUBHBIEC TPEKEPHI CTATH
HEOTHEMJIEMOM YaCThbIO HAlIEH dKU3HU, MAJIO KTO 3HAET MPUHLIUI UX
pabotsr. Ilpoiins ketic, ooyqarommuecs y3Hatot ipo [ JIOHACC/GPS —
MIPUHIIUTIEL PabOTHI, HCTOPHIO, COBPEMEHHBIE CHCTEMEI, TPIMEHEHHE.
[Ipumenenue norrepoB. Busyanusaius TEKCTOBBIX JaHHBIX Ha KapTe.
Co3znianne KapThl HHTCHCUBHOCTH.

Keiic 3.1.
Aspodorocnhémka. «asa
Yero Ha CaMoM JeJie
HY’KeH 0eCIuJIOTHbII
JieTaTeJIbHbII
anmapar?».

Keiic 3.2. U3menenue
cpeabl BOKPYT HIKOJIBI.

Keiic, KOTOpBIi1 TO3BONHUT 00YYAIOIIMMCS OCBOUTH TIOTHYIO
TEXHOJIOTHYECKYIO LIETTOYKY, HCIOJIB3YEMYI0 KOMMEPUYECKUMU
KOMIaHUSIMH. Y CTPOHCTBO U NPUHLIMIIBI PyHKIIMOHUpoBaHUs BITJIA,
OcHoBBI $HOTO- ¥ BUACOCHEMKH 1 IPUHLIUIIOB Iiepeiaun HH)OpMALIUU C
BIUJIA, obpaboTka manubix ¢ BITJIA.

[Ipomomxenue keiica 3.1. OOy4atonmecs, UMesi B CBOEM pacTIOpsHKCHUN
ANEKTPOHHYIO 3D-MOIeNTb MIKOJIBI, TPOAOIDKAIOT BHOCHTh H3MEHEHHS B
HIPOIYKT C 1IeJbt0 O1aroycTpoiictBa paiiona. O0ydaromuecs IpoaoLKa0T
COBEpILICHCTBOBATH CBOM HaBBIK 3D-MOJIeTMpoBaHusi, 3aBepIasi MPOEKT.
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Cnmcoxk HCTOYHMKOB JIUTEPATYPhI:

1.

10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

AnmazoB, UM.B. COoOpHUK KOHTPOJBHBIX BOIPOCOB IO JUCHMIUIMHAM «Aspodororpadusy,
«AspochreMKay, «AlpokocMuueckne MeToasl chbémok» / WU.B. Ammazos, A.E. AnteiHOB, M.H.
CeBactbsaHoBa, A.®. Crenenko — M.: u3n. MUUI'AuK, 2006. — 35 c.

baesa, E.}O. O61mue Bompockl NpOEKTUPOBAHUS U COCTABIICHUS KapT VIS CTYACHTOB CHEIUAIBHOCTH
«Kaptorpadus u reounpopmarukay / E.JO. baesa — M.: m3n. MUUT'AuK, 2014. — 48 c.
Makapenko, A.A. VYyeOHOoe mocoOME€ IO KypCOBOMY IPOCKTHPOBAHHIO 10  KypCy
«Ob6mereorpaduueckue kaptel» / A.A. Makapenko, B.C. Mouceepa, A.JI. CrenanueHKo 1moj o0mei
penaknuen Makapenko A.A. — M.: uzn. MUUT'AuK, 2014. — 55 c.

Bepemaka, T.B. Meroanueckoe mocobue Mo HCHOIB30BAHUIO TOMOTpAapHUECKUX KapT Ui OLCHKH
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