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IlosicHuTeNBLHAA 3alIHCKA

AKTYaJIbHOCTB: CETrOJIHS TeOMH()OPMAIIMOHHBIE TEXHOJIOIMH CTad HEOTHEMJIEMOM YacThlO HAIICH KU3HH,
JI000H COBpeMeHHBIﬁ YCJIOBEK TIIOJB3YCTCA HABUT'allMOHHBIMHU  CEPBUCAMH, TMPUIOKCHUAMU  JJIA
MOHHUTOPHHTa OOIIECTBEHHOI'O TPAHCIIOPTAa U MHOTMMH JIPYTUMHU CEPBHUCAMU, CBA3aHHBIMHU C KapTaMu. JTU
TEXHOJIOTUM HCIOJB3YIOTCS B COBEPIIEHHO pa3IMuYHBIX cdepax, HauMHas OT pearupoBaHUs IpPU
Ype3BbIUAHBIX CUTyallusiX M 3akaHuuBas MapkeTuHroMm. Kypc «['eonmHpopManoHHbIe TEXHOJIOTHI»
NO3BOJSET Cc(OpPMUPOBaTH Yy OOyYaroIUMXCAd YCTOMUUBYIO CBS3b MEXAY HWHQOPMALMOHHBIM U
TEXHOJIOTMYECKUM HalpaBICHUSMU Ha OCHOBE pEAIbHBIX IPOCTPAHCTBEHHBIX JaHHBIX, TAaKUX Kak
a’po(oTochEMKA, KOCMHUUECKasi ChEMKA, BEKTOPHBIE KapThl U Jp. DTO MO3BOJIUT OOYUYAIOIIMMCS MOTYyYUTh
3HAaHUS MO MCIIOJB30BAaHUIO TE€OMH()OPMAIIMOHHBIX HHCTPYMEHTOB W IMPOCTPAHCTBEHHBIX MAHHBIX IS
MOHMMaHMS W M3YyYEHHs OCHOB YCTPOWMCTBA OKPY’KAIOIIETO0 MHUpa M MPHPOTHBIX sBIeHUNA. OOyuarommecs
CMOT'YT peajli30BbIBaTh KOMAaHIHbBIE IPOEKTbl B c(epe HCCICNOBaHUA OKPYKAIOLIEr0 MHUpPA, HayaTb
UCIOJb30BaTh B IOBCEJHEBHOM KM3HM HABUTALMOHHBIE CEPBHUCHI, KOCMHYECKHE CHHMKH, 3JIEKTPOHHBIE
KapTbl, cCOOMpPATh JaHHbIE 00 00bEKTaX HAa MECTHOCTH, c03/1aBaTh 3D-00bEKTHI MECTHOCTH (KaK OTJENIbHBIE
3/1aHus, TaK U LEeJble TOPOJa) U MHOTO€ JPYToe€.

Kaaccugukanus nporpaMmMsel: TEXHUYECKas!.

HanpagieHHocTh 00pa3oBaTe/ibHON NporpaMmbl: o0pa3oBaTenbHas nporpamma «I'eonHpopmalioHHbIe
TEXHOJIOTHI» SIBJISETCS 0011e00pazoBaTeIbHON MPOTrpaMMOii IO IPEeAMETHOM 001acTH « TeXHOTOTH».

@OyHKIHMOHAJIBHOE NPeJHAZHAYEHUE POrPAMMBbI: IIPOEKTHAS.
®opma OpraHu3aluM: rpynroBas.
AKTYaJIbHOCTb H OTJINYHUTEIbHbIE 0COOEHHOCTH MPOTrPaMMbI

HoBusHa mporpammbl 3akitoyaeTcss B CO3JaHUM YHUKAJIbHOM 0Opa30BaTeNbHOW cpelbl, (hopMuUpyromen
MIPOEKTHOE MBIIUIEHHE OOYYaIOMIMXCs 32 CUET TPAHCIALUHU MPOEKTHOIO crocoda AEATeNbHOCTH B paMKax
peleHs] KOHKPETHBIX MPOOJIEMHBIX CUTyalluid. AKTyaJlbHOCTbh MPOTpPaMMBbl 00YCIIOBJIEHA TeM, 4yTo paboTta
HaJI 33Jja4aMH B paMKaX MPOEKTHOH NeATeNbHOCTH (POPMUPYET HOBBIMA THUIT OTHOLICHHUS B PAMKAX CHCTEMBI
«TpHpojia — OOIIECTBO — YENOBEK — TEXHOJIOTUWY, ONPECIISIONINA 0053aTeIbHOCTh JKOJIOTUYECKOM
HOPMHPOBKH TIPU OPraHHU3alWU JIOO00H IESTEeIbHOCTH, YTO SBISETCS TEPBBIM IIAaroM K (popMHUpOBaHUIO
«TIOKOJICHUS PA3BUTHSA», ABIISIOIIEIOCS TPEHIOM Pa3BUTHs COBPEMEHHOTO OOIIECTBA.

[Tporpamma npenmnonaraer (GpopMHUpOBaHHE y OOYYAIOIIMXCA HPEACTABICHUH O TEHACHLUSIX B Pa3BUTHU
TeXHU4ECKO# cepbl. HOBBII TeXHO-IPOMBIIIICHHBIN yKJIaJ HE MOXKET OBITh MOJIOKEH B (hopMaT oO1iecTBa
pa3BUTUS TOJBKO Ha OCHOBAaHMM HOBM3HBI (PM3MYECKUX TPHHIUIIOB, HOBBIX TEXHHYECKUX DPEUICHUH |
KJIACTEPHBIX CXEM B3aMMOJICHCTBMS Ha MOCTHHIYCTPUAJIBHOM JTale Pa3BUTHUS COLIMYyMa, a HJes pa3BUTHUSA
o0IIIecTBa HETPENIOKHO BKIIFOYAET B ce0sl TEHACHLUIO K OOPETEHHIO COHAIPABICHHOCTH aHTPOIIOTEHHBIX
(akTOpOB, 3aKOHOB Pa3BUTHUS OUOC(EPHI U KYIBTYPHOTO Pa3BUTHA.

[lemarormueckas 1enecoo0pa3HOCTh 3TOW MPOTPAMMEBI 3aKIIFOYAETCS B TOM, YTO OHA SIBIISICTCS LEIOCTHOH 1
HETPEPBIBHON B TEYCHHE BCETO MpoIiecca 00yUeHHS 1 TIO3BOJISIET 00YJarOIIEMyCs IIIar 3a [IaroM pacKpbIBaTh
B cebe TBOpYECKHE BO3MOXKHOCTH M CaMOpPEaIU30BBIBATHCS B COBPEMEHHOM Mupe. B mporecce usyueHus



OKpY’KaIOMIer0 MHUpa OOydaromiuecs IoJydaT IOMOJIHUTENbHOEe oOpa3oBaHuEe B 001acTH MH(POPMATHKH,
reorpaduu, MaTeMAaTHKH U (DU3HUKH.

OTnHuuTeNEHON 0COOEHHOCTRIO TAHHOW MPOTPAMMEI OT YK€ CYIIECTBYIOIIUX 00pa30BaTEIbHBIX MPOTPAMM
SBISICTCS € HANpaBJICHHOCTh HAa Pa3BUTHE OOYYAIONIMXCS B MPOCKTHOH JEATEIFHOCTH COBPEMEHHBIMHU
Metonukamu TPU3 u SCRUM ¢ moMo1ibio COBpeMEHHBIX TEXHOJIOTHI U 000pyA0BaHUS.

Bo3pact obyuarwmuxcs: odyqaromuecs 9 kiacca.
Cpoxu peanuzanuu nporpammsbl: 102 yaca.
HamnosnsemocTs rpynm: 15 gyenosex.

Pexkum 3aHATHIL: 0 3 aKaJJleMUYECKHUX Yaca B HEAEIIIO.
DopMbl 3aHATHI:

- paboTa HaJl pelIeHNEM KEHCOB;

- 1ab0OpaTOpHO-NIPaKTUYECKUE PaOOTHI;

- IEKLUU;

- MacTep-KJIacChl;

- 3aHATHSI-COPEBHOBAHUS;

- DKCKYpCHH;

- IPOEKTHBIE CECCHH.

MeToabl, HCNOJIB3yeMble HA 3aHATHAX:

— IpaKkTU4ecKue (ynpaxxHeHus, 3a/1a4n);

— CJIOBECHBIE (pacckas, 6ece1a, HHCTPYKTaX, YTEHHE CIPaBOYHOM JIUTEPATypHl);

— HarJisgHble (IeMOHCTpalus MyJIbTUMEIUUHBIX Tpe3eHTalui, poTtorpadun);

— po6aeMHbIe (METOABI MPOOIEMHOT0 U3JI0KEHNUs) — 00yUJaIOIIMMCs a&TCsl YaCTh TOTOBOTO 3HAHUS;
— 3BPUCTHYECKHE (YACTUYHO-TIOMCKOBBIE) — 00y4JarouMcs IpeocTaBisieTcs: 00blas BO3MOKHOCTb
BbIOOpa BApHAHTOB;

— UCClIeI0BaTeIbCKUE — O00yUaroIIUecss CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHUS;

— WITOCTPATUBHO-00bSACHUTEIIbHBIE;

— PENpPOAYKTUBHBIE;

— KOHKPETHBIC U a0CTPAKTHBIC, CHHTE3 U aHAJIN3, CpaBHEHHUE, 000011IeHre, aOCTparnpoBaHue,
KJaccu(uKaus, CHCTEMaTU3aIMs, T. €. METO/IbI KaK MBICIIUTENIbHBIE OIEpaIlii;

— UHIYKTHBHBIE, JICTyKTHBHBIE.

1.1.1. lenu n 3agaun peanu3anud OCHOBHOW 00pa30BaTEIHLHOM MPOTpaMMbl OCHOBHOTO OOIIIETO
o0OpaszoBaHUs



HeJsb: BoBiIeUeHNE 00YYAIOIUXCS B IPOEKTHYIO I€ATEIBHOCTD, pa3pabOTKa HAy4HO-HCCIEI0BATENbCKUX U
WHKEHEPHBIX IIPOEKTOB.

3anaum:

ooyuarowue:.

* IPUOOPETEHUE U YIITyOJICHHE 3HAHUI OCHOB TIPOCKTUPOBAHUS H YIIPABJICHUS POCKTAMU;

* 03HAKOMJICHHE C METOJJaMH U TIpuéMaMu cOopa 1 aHaJIn3a HHPOPMAIINH;

* 00yueHHe MPOBEACHUIO UCCIICIOBAHNUMN, TIPE3CHTAMN 1 MEXIIPEIMETHOM MO3UIIMOHHON KOMMYHHKAIINY;
* 00yueHme paboTe Ha CIEIHATU3UPOBAHHOM 000PYIOBAaHUH U B IIPOTPaMMHBIX Cpeliax;

¢ 3HAKOMCTBO C XapJA-KOMIICTCHIUAMU (FeOI/IH(l)OpMaHI/IOHHBIMI/I), MO3BOJIAIOIIUMUA ITPUMCHSATH
TCOPCTUUCCKHUC 3HAHUA HA MMPAKTUKC B COOTBECTCTBUU C COBPEMCHHBIM YPOBHEM PAa3BUTUSA TCXHOJIOT Hil.

passusarowue.

* (popmupoBaHue UHTEpPECAa K OCHOBAM U300pETaTEIbCKOM NeSTEIbHOCTH;

* pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHN M KPEaTUBHOTO MBIIICHUS;

* MproOpeTeHne onbITa Ucnoiab3oBanus TPU3 npu popmupoBanuu COOCTBEHHBIX UACH M PEIICHUH;

* (popmupoBaHUe MOHUMAHUS MPSAMOI U 0OPATHON CBSA3H MPOEKTA U CPEJIbI €r0 pean3alii, 3aJ10KeHHe
OCHOB COLIMAJILHOM M 3KOJIOTMYECKON OTBETCTBEHHOCTH;

¢ pa3BUTHUC I'COIIPOCTPAHCTBECHHOI'O MBIIIIJICHUA

* pa3BUTHE COPT-KOMIIETCHIIN, HEOOXOAUMBIX ISl YCIICIIHOW paOOThI BHE 3aBHCUMOCTHU OT BEIOPaHHON
npodeccun.

gocnumamenbHule.

* popmupoBaHUE MPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBIIILICHUS;

* (hopmupoBaHUE MEPOBO33PEHHSI 0 KOMIUIEKCHOH OIIEHKE OKPYKAIOIIETO MHPA,
HaIpPaBJIEHHOM Ha €ro MO3UTUBHOE U3MEHEHHUE;

* BOCHUTaHHE COOCTBEHHOM IMO3UIHUHU 11O OTHOIICHHIO K ACATCIBbHOCTH U YMCHUE COIIOCTABJIATH e€c ApyrumMu
MMO3UIUAMHA B KOHCTPYKTUBHOM JHUAJIOIrE;

¢ BOCIIMTAHUC KYJIbTYPBI pa6OTLI B KOMaHAC.

1.1.2. IlpuHuumsl ¥ 1O0AX0AbI K GOpMUPOBaHHIO 00pa30BaTENbHOM IPOrpaMMBbl OCHOBHOT'O OOIIETO



o0OpazoBaHms
[Iporpamma peanusyercs:

- B HETIPEPHIBHO-00pa30BaTEIbHON 1€ATEIbHOCTH, COBMECTHOM ESTENIbHOCTH, OCYLIECTBIIEMON B X0/1€
PEKUMHBIX MOMEHTOB, I'/le 00Y4aroLIUiiCsl OCBaUBAET, 3aKPEIUISIET M allpOOUPYET MOJTyUYEeHHbIE YMEHMS;

- B CAMOCTOATEIHHON JAeSITENFHOCTH 00YYaIOIMIUXCs, TIe 00yJaroIuiics MOKET BIOpaTh 1€ATeIbHOCTh O
HMHTEepecaM, B3aUMO/IEHCTBOBATh CO CBEPCTHUKAMH Ha PaBHOIIPABHBIX MO3UILIMSX, pelIaTh MPOOIeMHbIE
CUTYALINH U JIp.;

- BO B3aMMOJICICTBUH C CEMBSIMU JETEH.

[IporpamMma MOKET KOPPEKTUPOBATHCS B CBA3HM C U3MEHEHUSMH:
- HOPMaTHBHO-TIPAaBOBOI 0a3bl IOMIKOJIBLHOTO 00pa30BaHuUs;

- BUJIOBOM CTPYKTYpBI TPYIIIL;

- 00pa3zoBaTeNbHOIO 3a1poca PoAUTENEH.

[Toaxonbl K pOPMUPOBAHUIO TPOTPAMMBI:

- JIuuHOCTHO-OpUEHTHpOBaHHBIA. Opranu3zanus o0pa3oBaTeIbLHOrO Mpoliecca ¢ YYETOM ITIaBHOTO KPUTEPHS
3¢ (EeKTUBHOCTH 00Y4aIOLIErocs — €ro JMYHOCTH. MeXaHU3M — CO3/1aHue YCIOBHI Ul pa3BUTHS
JUYHOCTH Ha OCHOBE U3YyUEHHsI CIOCOOHOCTEH 00Yy4aroIerocs, €ro MHTEPeCcoB, CKIOHHOCTEH.

- I[CHTGHBHOCTHBIP'I. OpFaHI/ISaHI/IH ACATCIIBHOCTHU B OGI.I.[CM KOHTCKCTC 06pa3OBaTC.HBHOTO mnmpomnecca.

- HCHHOCTHBIﬁ. OpFaHI/I3aL[I/I${ Pa3BUTHA U BOCIIMTAHUS HAa OCHOBC O6I.I.[CLICJ'IOBC‘-ICCKI/IX HCHHOCTGP’I, a TaKXKeC
OTUYCCKUX, HPABCTBCHHBIX U T. .

- KomnerenTHOCTHBIN. @OpMUpPOBaHNE TOTOBHOCTH 00YYAIOUINXCSl CAMOCTOSITENIHO JIEHCTBOBATh B XO/I€
penIeHus akTyalbHBIX 33/1a4.

- CucreMHbIN. METOI0IOTHYECKOE HAIPABJICHHUE, B OCHOBE KOTOPOTO JISKUT PACCMOTPEHHUE 00yJaroIIeTrocs
KakK LEeJIO0CTHOIO MHOYECTBA AJIEMEHTOB M3 OTHOLIEHUHN U PA3JIMYHBIX CBSA3EH MEXy HUMHU.

- Muanoruueckuil. Opranusanus nporecca ¢ yu€ToM NpUHIMIA AUAT0ra, CyObeKT-CyObEKTHBIX OTHOIICHUH.

- [Ipo6nemubIii. @opMHUpOBaHKE MPOTPAMMBI C MO3ULMH KOMIUIEKCHOTO U MOAYJIBHOTO MTPEACTABICHUS €&
CTPYKTYPBI KaK CUCTEMBI IIOATPOrPaMM 110 00pa30BaTEIbHBIM 00JACTAM U IETCKUM BHJIAM 1€ TEIbHOCTH,
CIOCOOCTBYIOIIMM LI€JIEBBIM OPUEHTUPAM Pa3BUTHAL.

- Kynbryponoruueckuii. Opranuzaius nporecca ¢ yuéToM NOoTeHIHaIa KyJIbTypoCcOOOpa3HOTro COACpKaHUS
JIOIITKOJIBHOTO 00pa3oBaHUsL.

1.2. TInanupyembie pe3yabTaThl OCBOSHUS 00yUYaIONUMUCS OCHOBHOM 00pa30BaTEIbHON POTPaAMMBI



OCHOBHOT0 00111€T0 00pa3oBaHus (0043aTeIbHO MPOBEPUTH Pa30HEHHE 110 JIUYHOCTHBIM, IPEAMETHBIM U T. 11.)
1.2.1. O0wmume mooKeHus

[Iporpamma na€r oOyuaromMmcsi BO3MOKHOCTb MOTPY3UTBCS BO BCE MHOrooOpasve MpOCTPAHCTBEHHBIX
(reonH(popMalMOHHBIX) TexHoJorui. Ilporpamma 3HaKOMHUT O0O0ydaroUIMXCS C TEOMH(OPMAIMOHHBIMU
CHUCTeMaMM U C pa3IMYHBIMU BHUIAMH T€OJIaHHBIX, ITO3BOJISET MOJYYUTh 0a30Bble KOMIIETEHLUHU IO COOPY
JAHHBIX ¥ OCBOUTH NEPBUYHbBIC HABBIKM Pa0OTHI € JaHHBIMU. [loTydeHHbIe KOMIIETEHIIMY U 3HAHUSI TTI03BOJISAT
o0yJaromuMcsl IPUMEHUTh UX MOYTH B JIIOOOM HAarpaBlIEHUH COBPEMEHHOTro pblHKa. OCBOMB MpOrpammy,
oOyyaromuecsi CMOTYT BbIOpaTh HamOoliee HHTEPECHYIO [JIsi HHUX TEXHOJOTMYECKYIO HalpaBiICHHOCTS,
KOTOPO# OHHM OyayT 00y4aTbesi B paMKax yriayOJIEHHOTO MOIYJIS.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pPa0OOTBI C TPOCTPAHCTBEHHBIMU JIaHHBIMI,
«OpuentupoBanne Ha MecTHOCTH», «OcHOBBI Qororpadumny, «CamMocTosATEIbHBIN cOOp AaHHBIXY», «3D-
MOJICIUPOBAaHUE MECTHOCTH M OOBEKTOB MecTHOCTH», «[ eomHpopmannonnbie cucrembl (I'UC)»,
«Busyanuzanus u npecTaBieHHe Pe3yIbTaToOBY.

B ocHOBe pa3zpaboTaHHON TPOTrpaMMBbI JISKUT METOINUECKH HHCTpYMEHTapHil (elepaibHOTO ThIOTOpa
beictpoBa AnTOHa IOpBreBrua «CeTh neTckux TexHonapkos “KsantopuyM”. BBOAHBIN MOIYIIbY.

HporpaMMa OPHUCHTHPOBAHA HAa NOIOJHUTCIBHOC 06pa30BaHHe 06yqafonmxc;1 IOKOJIBHOI'O BO3pacTa 9
KJ1acca.

MakcuMaabHOE KOJIMYECTBO O0YJArOIIUXCS B TpyIine — 15 denoBex.

1.2.2. CtpykTypa IUIaHUPYEMBIX PE3yJIbTATOB

[Inanupyemblie pe3yabTaThl ONMUPAOTCS HA BEIyIME 1IeJIeBbIe YCTAHOBKH, OTPayKalol[ie OCHOBHOM,
CYIITHOCTHBIH BKJIAJI KOXKI0H H3y4aeMoi TPOTPaMMEbI B Pa3BUTHE JIMYHOCTH, 00yJarOIIAXCS, MX
CIOCOOHOCTEH.

B cTpykType miaHupyeMbIX pe3ylbTaToOB BBIIEISIOTCS CIEAYIOMINE TPYIIIbL:

1. JInuHOCTHBIC PE3YyJIbTaTbl OCBOCHUS OCHOBHOM O6p&30B8.T€J'IBHOfI IIporpaMmbl IPCACTABIICHBI B
COOTBCTCTBHHU C prHHOfI JIMYHOCTHBIX PE3YJIIbTATOB.

2. MeramnpeameTHble pe3yIbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbI IIPEICTABIICHbI B
COOTBETCTBHUH C TOATPYNIIAMH YHUBEPCAIHHBIX YUCOHBIX IEHCTBHIA.

3. IlpeameTHBIE pe3yIbTaThl OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON IMPOrpaMMBI TIPEICTABICHBI B
COOTBETCTBHUHM C TPYIIIAMH PE3YyIbTaTOB yU€OHOTO MpeMeETa.

1.2.3. JInYHOCTHBIE pE3yIbTAThI
IIpoepammmusie mpebosanus K yposHio 60CNUMAHHOCMU (TUYHOCIHbLE Pe3YIbmambl):

— c(OpMUPOBAHHOCTb BHYTPEHHEN MO3UIMH 00YYaroIIerocs, YMOIIMOHAIBHO-TIOJI0KUTEIIBHOE OTHOILICHUE
oOyuarolerocs K IKoJjie, OpueHTalus Ha TT0O3HAHUE HOBOTO;



— OpHEHTalUs Ha o0pa3el] MOBEJCHUS «XOPOILIEro YUCHUKA,;

— c(pOpMUPOBAHHOCTH CAMOOLIEHKHU, BKJIOUasi OCO3HAHUE CBOUX BO3MOKHOCTEW B YUEHUHU, CIIOCOOHOCTH
aJICKBAaTHO CYJIUTh O MIPUYMHAX CBOETO ycIiexa/HeycleXa B YICHUN; YMCHHUE BUJIETh CBOH JJOCTOMHCTBA U
HEJ0CTaTKH, YBaXKaTh ce0s U BEPUTH B yCIEX;

— c(OpMUPOBAHHOCTh MOTHBAIMH K YUEOHOH 1eATeIbHOCTH;

— 3HaHHE€ MOPAJIBHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIbHO-ITHUECKUX CYXIEHHUH, CIOCOOHOCTh K
PEIIEHUIO MOPaIbHBIX PO0JIeM Ha OCHOBE KOOPIMHALIMU PA3IUUHBIX TOUEK 3pEHHS, CIOCOOHOCTh K OLICHKE
CBOHUX IOCTYIKOB U JICHCTBUIA APYTUX JIOJEH C TOUKHU 3PEHUS COOIOCHUS/HApYIIEHUsI MOPAJIbHON HOPMBI.

IIpoecpammmusie mpebosanus K ypoGHIO pa3GUMUsL:

— c(OpPMUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHHUS, yMEHHE BUACTh 00BEM B TUIOCKHUX MPEIMETAX;
— yMeHue 00pabdaThIBaTh U CUCTEMATH3UPOBATH OOJIBIIIOE KOJTUYECTBO HH(OpPMAIIHH;

— c(hopMHUPOBAHHOCTH KPEATHBHOTO MBIIIJICHHUS, TOHUMAHUE TIPUHIIMIIOB CO3aHUsI HOBOTO MPOIYKTA;
— c(hopMHUPOBAHHOCTH YCHIYMBOCTH, MHOT'033]JaYHOCTH;

— c(pOpMUPOBAHHOCTH CAMOCTOSTEIHHOIO MOJIX0/1a K BRIMOJIHEHUIO Pa3IMYHbIX 33a]a4, yMeHHE paboTaTh B
KOMaH/Ie, yMEHUE NPABUIBHO JIEJIETMPOBAThH 3a/1a4U.

1.2.4. MeramnpeiMeTHbIE PE3YJIBTATHI
I'eorpadus
BbInycKHUK Hay4uTCS:

* BBIOMpATh UCTOUYHUKU Teorpaduueckoil mHpopmanuu (kapTorpapuyeckue, cTaTUCTUUYECKHUE, TEKCTOBBIC,
BUI€0- U (POTOM300paKEHUS, KOMIIBIOTEpHBIC 0a3bl TaHHBIX ), a/ICKBaTHBIC PEIIaeMbIM 337a4aM;

* OPHUCHTUPOBATHCS B UCTOYHHMKAX reorpaduueckoit mHPopmanmu (kapTorpaduueckue, CTaTUCTUYECCKUE,
TEKCTOBBIC, BHJICO- W (POTOM300paKEeHMs, KOMIIBIOTEpHbIE ©0a3bl JaHHBIX): HAXOJUTh M W3BJIEKATh
HEOOXOAUMYI0 MH(OPMAIIMIO; OMPEAEIATh U CPaBHHUBATh KAYECTBCHHBIC M KOJUYECCTBEHHBIC IOKA3aTEIH,
XapakTepu3ytonme reorpaduueckrue OOBEKTHI, MPOILECCHl W SBJICHHS, MX IMOJOKEHHE B MPOCTPAHCTBE IO
reorpa@UYecKuM KapTaM pa3HOTO COACpXKAHHWS M JPYTUM HCTOYHHKAM; BBISBISATH HEIOCTAOIIYIO,
B3aMMO/IOTIOJTHSFOIIYIO W/UITU IPOTUBOPEUYUBYIO TeOrpaduiIecKyr0 HHGOPMAITUIO, TPEICTABICHHYIO B OJTHOM
HJIM HECKOBKHMX MCTOYHUKAX;

* MPEACTaBIATh B pazIU4HbIX (Gopmax (B BHJE KapThl, TaOIULbI, rpaduka, reorpauueckoro OMUCaHHUs)
reorpadguueckyo MH(popMaIo, HEOOXOAUMYIO ISl PElIeHHs YYeOHBIX U MPAKTUKO-OPHUEHTUPOBAHHBIX
3ajad.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTHCS:



* MOJICTTMPOBATH reorpaduueckrue OOBEKTHI U SBICHUS;

* IPUBOJIUTH IPUMEPHI IPAKTUUECKOTI0 UCIIOJIB30BaHNUs TreorpauuecKux 3HAaHUH B pa3IMyuHbIX 001acTIX
JESATEIIBHOCTH.

MaremMmaTnka

CraTtucTuKa ¥ TEOPHUS BEPOSTHOCTEH

BrinmyckHUK HayduTcs:

* IPEJICTABIIATH JaHHBIC B BUJE TaOIUII, THArpamMm;

* yuTaTh HH(POpPMAIIHIO, MPEJACTABICHHYIO B BHJIC TAOJIMIIBI, THATPAMMBI.

B noBcenHeBHOM KU3HU U IPU U3YyUYEHUHU JPYTUX MPEAMETOB BBITYCKHUK CMOKET:

* U3BIIEKATh, MHTEPIPETHUPOBATH U MPEOOPA30BBIBATH HH(POPMAIIUIO, TPEICTABICHHYIO B Ta0IHIIaX U HA
JyarpaMMax, OTPa)Karolllyl0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX IIPOLIECCOB U SABJIICHUM.

Harnsannas reometpust
I'eomerpuueckue Gurypsi
BoinyckHUK HAy4UTCS:

* OIepUpPOBATh HA OA30BOM YpOBHE MOHATUSAMU: GUTYpPaA, TOUKA, OTPE3OK, MpsMas, JIy4, JOMaHas, yroi,
MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJApaT, OKPYKHOCTb U KPYT,
MPSIMOYTOJIbHBIN Mapasuienenunen, Ky0, map. M3o0paxkaTs n3yuyaeMble (GUTypbl OT pyKH U C TOMOIIBIO
JUHENKU ¥ LUPKYIISL.

B noBcenHEeBHOM )KU3HU U IIPU U3YyYEHUHU JPYTUX IIPEIMETOB BBIITYCKHUK CMOKET:
* pemaTh NPaKTHYECKUE 3a/1a4l ¢ IPUMEHEHUEM IPOCTEUIINX CBOMCTB QUTyYp.
W3mepenus u BeIYHACICHUS

BrinmyckHuk Hayuures:

* BBINOJIHATh U3MEPEHHE JUINH, PACCTOSTHUN, BEIMYMH YIJIOB C IIOMOIIBI) HHCTPYMEHTOB ISl U3MEPEHUN
JUIVH U YTJIOB.

dusuka
BrinmyckHUK HaydIuTCs:

* cO0JTIOIaTh MPaBUIIa O€30MACHOCTH M OXPaHbI TPY/a MPHU padoTe ¢ y4eOHBIM U TaOOpaTOPHBIM
o0opynoBaHueM;



* IOHUMATh IPUHIMIBI AEUCTBUSA MALINH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB, YCIOBUS UX O€30M1aCHOTO
HCIIOJIb30BaHUs B [IOBCEITHEBHOW JKU3HU;

* UCTIOJIH30BATH TP BBHIMTOJHEHUN YYEOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JTUTEPATYpPy O PU3UUECKUX
SBJICHUSAX, CIIPABOYHBIC MAaTEPUAIbl, PECYPChl HHTEPHETA.

HNudopmaruka
BEITyCKHUK Hay4UTCS:

* pa3nu4aTh BUAbI MH(GOpMAIMK IO crioco0am €€ BOCIIPHUTHS Y€JI0BEKOM U IO crioco0am e€ npecTaBiIeHUs
Ha MaTepUaIbHBIX HOCUTEIAX;

* IPUBOANUTH MPUMEPHI HH(POPMAIIMOHHBIX POLIECCOB (IIPOLIECCOB, CBA3aHHBIX C XpaHEHUEM,
npeoOpa3oBaHUEM U Nepeaayeii JaHHbBIX) B )KUBOW MPUPOE U TEXHHKE,

* kiaccugunupoath cpenctsa UKT B COOTBETCTBUH ¢ KPYTOM BBITIOTHSIEMBIX 33124,
MaremaTtrueckre 0CHOBbI HHPOPMaTHKU
BrIyCKHHK NOJIYYUT BO3MOXKHOCTbD:

¢ IO3HAKOMHUTHCHA C IpUMEpaMi MaTEMAaTUUYCCKHUX Moz[eneﬁ M UCIIOJIb30BAHHUEM KOMIIBIOTEPOB IIPU UX
AHAJIN3E; ITIOHATHb CXOACTBA U pA3JININA MCKIAY MaTeMaTHUYE€CKON MOAEIbIO 00BEKTa U €ro HaTypHOﬁ
MOACIIbIO, MCIKIY MaTeMaTH4YeCKOi MOACIIBIO 00BEKTA/SIBIIEHUS U CIIOBECHBIM OIMMCAHUEM.

Hcnonp30BaHne NpOrpaMMHBIX CHCTEM U CEPBHCOB
BrinmyckHuK Haydures:
* kiaccu(uupoBaTh (haliiIbl MO TUITY U HHBIM NTapaMeTpam;

* BBITMIOJIHATH OCHOBHBIE onepanuu ¢ (aiiaamu (co3aBaTh, COXpaHITh, PEJAKTHPOBATh, YAAIATh,
apXUBUPOBATh, «PACTIAKOBBIBATHY» apXUBHBIE (haiiiIbl).

BoinmyckHUK oBnajieeT (Kak pe3ynbTaT IPUMEHEHHUs IPOrPaMMHBIX CUCTEM U MHTEPHET-CEPBUCOB B JaHHOM
Kypce 1 BO BCEM 00pa30BaTeIbHOM IIpoIiecce):

* HaBBIKAMHU Pa0OOTHI C KOMITBIOTEPOM; 3HAHUSAMH, YMEHUSMHU U HaBbIKAMHU, IOCTATOYHBIMU sl pabOTHI €
pa3IMYHBIMU BUJJAMM [IPOIPAMMHBIX CUCTEM U UHTEPHET-CEPBUCOB ((ailloBble MEHEIKEPhI, TEKCTOBBIE
PENaKTOphl, IEKTPOHHbIE TaOIHIIbI, Opay3ephl, HOUCKOBBIE CUCTEMBI, CJIOBAPH, JICKTPOHHbIE
SHIMKJIOTIEINH); YMEHHEM OMUCHIBATH Pa0OTy ATHX CUCTEM U CEPBUCOB C UCIIOJIb30BAaHUEM
COOTBETCTBYIOILIEH TEPMUHOJIOTUH;

* pa3aMYHBIMU (OpMaMU MPEACTABICHUS JAHHBIX (TaOIHUIbI, IUAarpaMMbl, FPaGUKHU U T. 11.);

¢ IO3HAKOMHUTCA C IPOrpaMMHBIMHU CPECACTBAMU IJIS pa6OTBI C ayAWOBHU3YyaJIbHBIMU JaHHBIMU U
COOTBETCTBYIOIIIUM MOHATHHHBIM alrrapaToM.



BbInycKHUK TOTyYUT BO3MOKHOCTD (B JAHHOM Kypce U MHOM Y4eOHOH 1eATeIbHOCTH):

* IPAKTUKOBATHCSI B MCTIOJIH30BAHNU OCHOBHBIX BHJIOB IPUKIIATHOTO TIPOTPAMMHOTO 00ECTICUeHHS
(penakTopsl TEKCTOB, 3JIEKTPOHHBIE TaOJINLIBI, Opay3epsl U JIp.);

¢ IO3HAKOMUTLCA C IpUMEPAMM UCITIOJIB30BaHUSA MATCMATUYICCKOIO MOJCIIMPOBAHUSA B COBPEMCHHOM MUPCE,

* MO3HAKOMUTKCS C IIOCTAHOBKOW BOIIPOCA O TOM, HACKOJIKO JJOCTOBEpHA MOJyueHHasi HHpopMaIus,
MOJIKpEIUIeHA JIM OHA JI0Ka3aTeIbCTBAMU MOUIMHHOCTH (IpUMeEp: HAJIMYKE IEKTPOHHOM MOAIKCH);
MO3HAKOMUTHCS C BOBMOKHBIMU TIOJIXOJaMH K OLIEHKE JOCTOBEPHOCTH HUH(OpManuu (IpuMep: CpaBHEHUE
JTAHHBIX U3 PA3HBIX UCTOYHUKOB);

* I03HAKOMUTKCS ¢ mpumepamu ucnoas3oBanus KT B coBpeMeHHOM MuUpE;

* IOJTYYUTh MPEICTABICHHUS O POOOTU3UPOBAHHBIX YCTPOHUCTBAX M UX UCIOJIB30BAHUN HA IIPOU3BOJICTBE U B
Hay4HbIX MCCIIEIOBAHHUSX.

TexHomorus

Pesynbrathl, 3asBieHHBIE 00pa30BaTEIbHON IpOrpaMmoint « TexHoIoTHs 1o OJI0KaM COAepIKaHUS
dopMHUpPOBaAHKE TEXHOJOTUUECKON KYJIBTYPHI M POEKTHO-TEXHOJIOTHUECKOTO MBIIUICHUS 00 YJIarOIITIXCSI
BrinyckHHMK HayyuTCs:

* CJIeI0BATh TEXHOJIOTHUH, B TOM YHCIIE B MPOIECCE U3TOTOBIEHUS CYOBEKTHBHO HOBOTO MPOJIYKTA;

* OLICHUBATH YCIIOBUS IPUMEHUMOCTH TEXHOJIOTHUH, B TOM YHCJIE C MO3ULIMI YKOJIOTHYECKOM 3aIIUILIEHHOCTH;

* IPOTHO3UPOBATH 10 U3BECTHON TEXHOJOTUH BBIXO/bI (XapaKTEPUCTUKHU IPOAYKTA) B 3aBUCUMOCTH OT
M3MEHEHHS BXOJI0B/TIapaMeTPOB/PECypPCOB, IPOBEPSATH MPOTHO3BI ONBITHO-IKCIIEPUMEHTAIBHBIM MTyTEM, B
TOM YHCJIE CAMOCTOSITENIBHO IIAHUPYS TAKOTO poAa SKCIEPUMEHTHI;

* B 3aBUCHUMOCTH OT CUTYallUu ONITUMHU3UPOBATh 0a30BbI€ TEXHOJOTUH (3aTPATHOCTh — KayeCTBO),
IIPOBOAMTDH aHAIN3 AJIbTEPHATUBHBIX PECYPCOB, COEIUHATD B €IMHBII IJIaH HECKOJILKO TEXHOJIOTUM 0€3 hX
BUJIOM3MEHEHHUS JJIs TIOTY4EHUS CI0KHOCOCTAaBHOIO MaTEpHAILHOIO WM MH()POPMAIIMOHHOTO IPOIYKTa;

* IPOBOJIUTH OLIEHKY U UCIIBITAHHE MOJYYEHHOTO NPOJYKTa;
* IPOBOJIUTH aHAJIU3 OTPEOHOCTEH B T€X WM MHBIX MAaTEPUAIIbHBIX WM UH()OPMALIMOHHBIX IIPOAYKTAX;
* OMUCHIBATh TEXHOJOTHYECKOE PELICHNE C TOMOIIBIO TEKCTa, PUCYHKOB, TpapUuecKoro u300paKeHHs;

* AaHAJIN3UPOBATH BO3MOKHBIE TEXHOJOTHUECKHUE PELICHUs, ONPEIEIATh UX JOCTOMHCTBA U HEAOCTATKU B
KOHTEKCTE 3aJJaHHOM CUTYallNH;

* IPOBOJIUTH U AaHATTU3UPOBATH Pa3pabOTKy /WM PEATH3AINIO TPHUKIIAJTHBIX TIPOCKTOB, MPEINOIaralonnX:



* OIIpEJIeTICHNE XapaKTEPUCTHK U Pa3padOTKy MaTepUAILHOTO MPOAYKTA, BKIIOUYAs €r0 MOJICIIUPOBAHHUE B
MHPOPMALMOHHOM cpelie (KOHCTPYKTOpE), BCTpauBaHUE CO3/IaHHOTO HHPOPMAIIMOHHOTO MPOYKTa B
3aJlaHHYI0 000JI0UKY;

* U3rOTOBJIEHUE UH(DOPMAIIMOHHOTO MPOIYKTA M0 3aJaHHOMY JIFCOPUTMY B 3aJJaHHOI 000JI0YKeE;

* IPOBOJUTH U aHATU3UPOBATH Pa3pabOTKy W/WIIH pean3aliio TEXHOJIOTMYECKUX IPOEKTOB,
MpeAnoararouux:

— ONITUMU3ALIMIO 33/IaHHOTO CTI0c00a (TEXHOJIOTHH) MOTYYeHHs TPEOYIOIIErocss MaTepHaIbHOTO MPOAYKTa
(mocne ero mpruMeHEHUs B COOCTBEHHOW MPaKTUKE),

— pa3paboTKy (KOMOMHUpPOBaHHE, U3MEHEHUE TAPaMETPOB U TpeOOBaHUHN K pecypcaM) TEXHOIOTUN
MOJTyYeHHST MAaTEPHAILHOTO M HH(OPMAIIHOHHOTO TPOTYKTa C 33/IaHHBIMU CBOHCTBAMU;

* IPOBOJIUTh U aHAJIU3UPOBATH Pa3padOTKy W/WIH peaTu3alMIio IPOEKTOB, IPEANOIaraoluX:

— IUTaHUPOBaHKE (Pa3pabOTKy) MaTePUATBLHOTO MPOIYKTa B COOTBETCTBUU C 3a7a4€ii COOCTBEHHOMN
NeSITeTbHOCTH (BKIIFOUYAsi MOACTUPOBAHNE U Pa3padOTKy TOKYMEHTAIINH);

— IJIaHUpOBaHueE (pa3paboTKy) MaTEPHATILHOTO MPOAYKTa HA OCHOBE CAMOCTOSATEIHHO MPOBEAEHHBIX
WCCIIETIOBaHUH MOTPEOUTENECKUX HHTEPECOB.

BBIIyCKHUK NIOJTyYUT BO3MOKHOCTD HAyUNUThCS:
* BBISBJIATH M (POPMYJIMPOBATH MPOOIIEMY, TPEOYIOIIYI0 TEXHOJIOIMYECKOTO PELICHHUS;

* MOIM(UIIMPOBATH UMEIOIUECS MTPOAYKTHI B COOTBETCTBUH C CUTYallMel/3aKka30M/TOTpeOHOCThIO/3a1aueit
JeSITEIbHOCTH ¥ B COOTBETCTBUU C UX XapaKTEPUCTHKAMH pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BO
TEXHOJIOTHUH;

* TEXHOJIOTU3UPOBATH CBOM OIBIT, IPEJICTABIATH HA OCHOBE PETPOCIIEKTUBHOIO aHAIN3a U YHU(PHUKAIIUU
JESATETLHOCTH ONMCAHKUE B BUC HHCTPYKIIMH W TEXHOJIOTUUECKOU KapThI.

1.2.5. IIpeameTHbIe pe3yabTaThl
IIpoecpammmusie mpebosanus K 3HAHUAM (Pe3YTbMAmMbl MeoPemMuUiecKoli N0020MOoGKU):

¢ [IpaBHJia Oe30IacHoi pa6OTBI C 3JICKTPOHHO-BBITUCIIUTCIIbHBIMU MAllIMHAMHA U CPCACTBAMU JIAA c6opa
MMPOCTPAHCTBCHHBIX NAHHBIX,

* OCHOBHBIE BU/IbI IPOCTPAHCTBEHHBIX JAHHBIX;
* COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(OPMAIMOHHBIX CEPBUCOB;
* mpodeccHOHATBFHOE IPOrpaMMHOE oOecTiedeHne At 00pabOoTKH MPOCTPAHCTBEHHBIX JIaHHBIX;

* OCHOBBI U IPUHIIUIIBI a9POCHEMKH;



* OCHOBBI ¥ IPUHIIMAIIBI PAOOTHI TI100aIbHBIX HABUTAIMOHHBIX cIyTHUKOBBIX cuctem (ITHCC);

* [Ipe/ICTAaBJICHUE U BU3yaJIN3alUsl IPOCTPAHCTBEHHBIX JAHHBIX Ul HENPO(ECCHOHABHBIX MOJIb30BaTENEH;
* npunnumel 3D-monenupoBaHus;

* YCTPOICTBO COBPEMEHHBIX KapTorpapuuecKkux cepBUCOB;

* [Ipe/ICTaBJICHUE U BU3yaJN3alusl IPOCTPAHCTBEHHBIX JAHHBIX Ul HEMPO(ECCHOHANBHBIX TOJIb30BaTENEH;
* nemu@prupoBaHre KOCMUYECKIX N300paxeHHI;

* OCHOBBI KapTorpaduu.

IIpoecpammmusie mpebosarus K YMEHUIM U HABLIKAM (Pe3ya1bmamvl NPAKMU4ecKoul

n0020MOBKU):

* CAaMOCTOSATENBHO pelaTh MOCTABICHHYIO 3a/1a4y, aHAIU3UPYS U MOAOUpasi MaTepHajbl U CpelCcTBa i e&
peueHus;

* CO3/1aBaTh M PACCUYMTHIBATH MOJIETHBIN TUIaH JJIs1 OECIHIIOTHOTO JIETATEILHOTO arapara;

* 00pabaTbIBaTh a3pOCHEMKY U MOJIy4YaTh TOUHBIE OPTO(OTOIIAHbI U aBTOMAaTU3UPOBAHHbBIE TPEXMEPHBIE
MOZEJIM MECTHOCTH;

* MOJIeTMpoBaTh 3D-00BEKTHI;

* 3aIUIIATh COOCTBEHHBIC MMPOCKTHI;

* BBITIOJIHATH OIU(DPOBKY;

¢ BBIIIOJIHATH HpOCTpaHCTBeHHBII;'I aHaJInu3,

* CO371aBaTh KapThI;

* CO371aBaTh MPOCTEHIINE reorpadUIeCcKie KapThl PA3IMUYHOTO COJCPKAHUS;
* MOJICTTUPOBATH TeorpaduiecKrue OOBEKTHI U SBICHHSI,

* IPUBOAUTH IPUMEPHI MTPAKTUYECKOTO MCIIOJIb30BaHMs reorpauuecKux 3HaHUH B pa3IUYHbIX 001aCTIX
NEATEIbHOCTH.

1.3. Cucrema OIeHKH TOCTHUKEHUS TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON
MIPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs

BI/I,Z[I)I KOHTPOJIA:



- IPOMEXYTOYHBIM KOHTPOJIb, IPOBOJAUMBIA BO BpEMsI 3aHATUH;

- UTOTOBBIM KOHTPOJIb, IPOBOJUMBIN MOCIIE 3aBEPILIECHUS BCEl yUeOHON MpOTrpaMMBlL.

@DopMBbI TPOBEPKU PE3YIBTATOB:

- HaOJr0IeHNe 32 00yJarOIIMMHUCS B TIPOIIecCce paboTHI;

- UT'PBI;

- MTHAUBUAYAJIbHBIC 1 KOJIJICKTUBHBIC TBOPUYCCKHE pa6OTBI;

- Oecespl ¢ 00YYAIOMIMMHUCS U UX POJTUTEISIMH.

q)OpMBI HOABCACHUSA UTOI'OB!:

- BBITNIOJIHEHHUE MTPAKTHYECKUX PadoT;

- TECTBHI,

- QHKETBHI,

- 3aI0MTa IMPOCKTA.

Hrorosas aTrTecTanuAa 06y11afonmxcs[ IMPOBOAUTCH IO PE3yJIbTaTaM IIOATOTOBKHU U 3aIlIMTEHI ITPOCKTA.

21]'[5[ OLCHUBaHUA ACATCIBPHOCTU 06yqafonmxcs[ HCIIOJIB3YIOTCA MHCTPYMECHTEI CaMO- U B3AUMOOILICHKH.

2.2. [IpumepHbIe TpOorpaMMBbl YueOHBIX TIpeameToB, KypcoB (Y TII, rae kak mpumep mpormcano «Kevic 1 —

10 qacoB», IIOCJIC KPATKOC OIIMCAHUEC, YTO OTO 34 KeﬁC, OIMKMCAHUC MTOYaCOBOC BBIHOCHUM Y7KC B CaM KeﬁC).

Ne i/t

Pa3zen mporpaMmbl yueOHOTo Kypca

KomnnuectBo yacoB

3HakoMcTBO. TexHuka 6e3onacHocTu. BBosHOE 3aHsTHE
(«MeHsist MUp»).

2

BBenenue B reonnpopMaimonnsie TexHonoruu. Keiic 1:
«CoBpemennsbie kapThl, ian Kak onucats 3emmio?» Keiic
3HAKOMHUT O0YYaAIOIIUXCSI ¢ PA3HOBUIHOCTSIMH JTAHHBIX.
Pemas 3amauy kerica, 00yJaroniuecs: mpoxXoasT CIAeAYIOIIHe
TEeMaTUKU: KapThl U OCHOBBI MX (POPMHUPOBAHUS; U3yUCHHE
YCIIOBHBIX 3HAKOB U IPUHLIUIIOB UX OTOOpaXKEHUsI Ha KapTe;
CHUCTCMbI KOOpAWHAT U HpOGKI_II/Iﬁ KapT, UX OCHOBHBLIC
XapaKTePUCTUKU U BO3MOXHOCTH MPUMEHEHUS; MacIiTad u
Jp. BCTIOMOTaTeIbHbIE HHCTPYMEHTH! (POPMHUPOBAHUS
KapThl.

Keiic 2: «['mobanpHOE o3urmonnpoBanue “Haiinm ceOs Ha
3eMHOM 1ape”». HecMoTps Ha TO, YTO HABUTATOPBI U

CIIOPTHBHBIEC TPEKEPHI CTAIM HEOTHEMIIEMON YacThIO HallleH
YKU3HH, MaJIO KTO 3HAET IPHUHIUI X padoThl. [Ipotias keiic,
obyuatomuecs y3aaroT npo ['JIOHACC/GPS — npunIumsl




paboThl, UCTOPHIO, COBPEMEHHbBIE CHCTEMBI, IPUMEHEHHUE.
[Ipumenenue norrepoB. Buzyanu3zanuns TEKCTOBBIX JAHHBIX
Ha kapte. Co3naHue KapThl HHTEHCUBHOCTH.

dotorpadun u nanopamel. Pazzen, mocBsIIIEHHBIN HCTOPUH
Y IpUHIUIIAM co3ianus GoTtorpadun. O0ygaronmecs 9
MO3HAKOMSITCS ¢ TEXHUKOW co3anus Gortorpadum,
MMO3HAKOMSITCSI C BO3MOXXHOCTSIMU TTPHUMEHEHUS
(dhoTorpaduu KaK CpeJcTBa CO3IaHMSI YeT0-JTH00.

OcHoBbI a3podoTochEéMKH. [IprMeHeHne OECTTMIIOTHBIX
aBUAIIMOHHBIX cucTeM B aspodorochémke. Keiic 3.1: «/lns
9ero Ha CaMOM JIeJie HY)KeH OCCTIMIIOTHBIH JIeTaTeIIbHBII
anmnapat?». O0bEMHBIN Keiic, KOTOPbIH MO3BOIUT

5 00yJaronmMcs OCBOUTH TIOJHYIO TEXHOJIOTHUECKYIO 27
LIENIOYKY, HUCIIOJIb3YEMYIO0 KOMMEPUYECKUMU KOMIIAaHUSIMHU.
Y CTpoiCTBO M NPUHLIMITBI (PYHKIIMOHUPOBAHUS
BITJIA,ocHOBBI POTO- ¥ BUACOCHEMKHU U MPUHITUTIOB
nepeaaun uaopmanuu ¢ BITJIA, 06padoTka naHHBIX ¢
BITJIA.

Keiic 3.2: «MI3MeHeHue cpeibl BOKPYT IIKOJIbD.
[Iponomxkenue keiica 3.1. OOyyaromuecs, UMesi B CBOEM
pacnopsHKeHUH NEKTPOHHYI0 3D-Mo/es1b HIKoJIbI, 10

6 MIPOJIOJKAIOT BHOCUTH U3MEHEHUS B IPOAYKT C IIEIJIBIO

OyraroyctpoiicTBa paiiona. O0ydaromuecs mpoaoIKaIOT

COBEpIIICHCTBOBAThH CBOM HaBbIK 3D-MoenupoBanus,

3aBepIas MpoeKT.
7 [ToaroroBka 3amMTH TPOEKTA. 5
8 3amuTa MPOCKTOB. 2
9 3axnrountenbHoe 3aHaTue. [loaBeaeHne nToroB paboThI. 2

2.2.1. O01mume HoI0XKEeHU

[Iporpamma «I'eonHpOpMAIIOHHBIE TEXHOJOTHI», SBISSCH HEOOXOAMMBIM KOMIIOHEHTOM  OOIIEro
06pa3OBaHI/I51 BCEX 06yLIaIOIIII/IXCH, npeaocCTaBsI€T UM BO3MOXKHOCTb NPUMCHATH HA MPAKTUKE 3HAHKUA OCHOB
Hayk. I[Iporpamma sBisercs (pakTUUECKH €IMHCTBEHHBIM IIKOJBHBIM YYEOHBIM KypCOM, OTPaKaloIIMM B
CBOEM COJIep)KaHUU OOIIMEe NPHHIHUIIBI TPEeoOpas3yromieil ACSITeTbHOCTH 4YeIOBeKa M BCE AaCIHEKTHI
MaTepuabHOW KynbTyphl. Kypc HampaBieH Ha OBJaJeHHE OOYYAIOIUMKCS HaBBIKAMH KOHKPETHOMN
MPEIMETHO-TTPEOOPa3yIOIICH JAeATEIIEHOCTH, CO3/IaHIE HOBBIX LIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET
noTpeOHOCTSM pa3BUTHUs 00mecTBa. B pamkax « TexHOIOrHm» MPOUCXOAUT 3HAKOMCTBO ¢ MHPOM Ipodeccuii
Y OpUEHTalUs 00yJaroIUXCcs Ha paboTy B pa3nuyHbIX chepax oOLIECTBEHHOTO MPOU3BOACTBA. TeM caMbIM
oOecrieynBaeTcsi MNPEEMCTBEHHOCTh TMEpexoAa oOydarommxcss OT o0mero K mpodeccHoHAIbHOMY
00pa3oBaHMIO U TPYIOBOU JIEATETHLHOCTH.

[Mporpamma mpeamera «TexHomorus» obecreunBaeT (GOPMHPOBAHUE y OOYUAIOMIMXCSI TEXHOJIOTUYECKOTO
MbIieHns. CxeMa TEeXHOJIOTHYECKOrO MBIIIICHHS (MMOTPeOHOCTh — Ielh — CI0CO0 — pe3ysbTar)
MO3BOJISIET HaWOoJiee OpPraHWYHO peliaTh 3a/Ja4d yCTAHOBJCHHS CBS3€il MeEXIy OOpa3oBaTeIbHBIM U
KU3HCHHBIM TIPOCTPAHCTBOM, 00Pa30BaTEIIbHBIMU PE3YJIbTaTaMH, MMOJyYCHHBIMH MPH U3YUYCHUH PA3JTUIHBIX
MPEIMETHBIX 00JIacTel, a TaK)Ke COOCTBEHHBIMU 00pa30BaTEIbHBIMH Pe3yiIbTaTaMK (3HAHHSIMHU, YMEHHUSIMH,
YHHUBEpPCAJIbHBIMA Yy4YEOHBIMU JEHCTBUSMU M T. 1) U JKU3HCHHBIMH 3adadamu. Kpome Toro, cxema
TEXHOJIOTHUYCCKOI'O MBIIIJICHUA ITO3BOJISIET BBOAUTH B 06p330BaTeHbHBIﬁ nmponecc Curyanun, Jar0muc OIbIT



MPUHATHSA TTPArMaTUYHBIX PEIICHH HAa OCHOBE COOCTBEHHBIX O0Opa30BaTEIbHBIX PE3YJIbTATOB, HAUMHAS OT
pelieHus OBITOBBIX BOIPOCOB W 3aKaHYMBasi PEIICHUEM O HANpPABJICHHUSIX MPOJODKEHHUS 00pa3oBaHUs,
MMOCTPOSGHUEM KaphepPHBIX M JKU3HEHHBIX TIUIAaHOB. TakuM oOpa3zoMm, mporpamma «l'eomHboOpMaTHKa»
Mo3BOJIIET chOpMHUPOBATH y OOYYAIOUIMXCA PECypC MPAKTHUYECKHX YMEHHM M OMbITa, HEOOXOAUMBIX IS
pa3yMHON oOpraHu3ainuy COOCTBEHHOM JKM3HHM; CO31aéT YCIOBHS JUIS Pa3BUTHS HMHULMATUBHOCTH,
M300peTaTeNIbHOCTH, THOKOCTH MBIIIUICHUS.

VY4eOHO-BOCIIUTATENbHBIM TpoLEecC HampaBieH Ha (OPMUPOBAHHE U pPa3BUTHE pPa3IUYHBIX CTOPOH
o0yyJaromuxcs, CBI3aHHBIX C pealn3anreil Kak UX COOCTBEHHBIX HHTEPECOB, TaK M HHTEPECOB OKPY)KAIOIIETO
mupa. [Ipu 3ToM rHOKOCTH MPOrpamMMBbl MO3BOJISIET BOBJIEYh OOYUAIOIIMXCS C PAa3IMYHBIMU CIIOCOOHOCTSMHU.
bonbmoil 00b€M NPOEKTHBIX PabOT MO3BOJIAET YYECTb MHTEPECHl M OCOOEHHOCTH JIMYHOCTH Ka)JI0TO
oOyyarolerocsi. 3aHATUSI OCHOBaHbl Ha JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOIHSAX OOY4EHHUs, a TaKkKe
CHCTEMHO-/I€ATEIbHOCTHOM METOIe 00yUeHHUs.

HaHHaﬂ nporpamMma IMnpeAmojaracTt BapI/IaTI/IBHHﬁ IoaxoJ, TaK KaK B 3aBUCHUMOCTH OT o6yqa}omeroc51
IIO3BOJIACT YBCIIMYNUTL WK YMCHBUIUTDH 00BEM TOHM WM HMHOU TEMBI, B TOM 4YHCJIC U CJIIOKHOCTb, a4 TaKXKC
TIOPpAOK INPOBCACHUSA 3aHATHUH.

2.2.2. OcHOBHOE co/iepKaHle yueOHbIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00I1eTr0 00pa3oBaHusl.

Ha npoTsbkeHnn kypca mporpaMMmbl 00ydaromiuecss MO3HAKOMSITCS C Pa3lIuYHBIMUA T€OMH(POPMAIIMOHHBIMU
CUCTEeMaMH, y3HAIOT, B KaKUX OOJIACTSAX MPUMEHsETCcS reonH(opMaTrka, Kakue 3aJadd MOXET peliarh, a
TaK)Ke€ CMOTYT CaMU MPUMEHSTH €€ B CBOCH MOBceAHEBHOM xu3HU. OOydaronuecs 0a30BO YCBOSAT TMPUHITUT
no3urmonupoBanus ¢ nomouisio 'HCC. Y3HaT, Kak MOYXKHO OpPraHU30BaTh COOp CIYTHUKOBBIX JaHHBIX,
KaK OHM IMPEJCTABIAIOTCS B TEKCTOBOM BHJIE M KaK MX MOYKHO BHU3YyallM3MpOBaTh. B pamkax mporpaMmsl
BbIOEPYT MPOEKTHOE HAIIpaBJICHHWE, HAy4yaTcsl CTaBUTh 3aJladyM, UCCIIEN0OBaTh MPOOIEMATHKY, TIAHUPOBATH
BEJICHUE MPOCKTA M TPAMOTHO PACIPECNIATh POIU BHYTPH KOMaH Ibl. O0y4aronuecs: CMOTyT MO3HAKOMUTHCS
C UCTOpHUEH MPUMEHEHHs OECITUIOTHBIX JIETATeNbHBIX alapaToB. Y3HAIOT O COBPEMEHHBIX OECIMUIOTHUKAX,
CMOTYT pEIIUTh pPA3JNIMYHBIC 33Ja4d C WX IOMOIIBI0. Y3HAIOT TakkKe M 00 OCHOBHOM YCTPOMCTBE
COBpEMEHHBIX OecnmIoTHBIX cucTeM. OOyuaromuecsi y3HaKT, Kak cO3Ja€Tcsl MOJETHOE 3aJaHue JUIs
O0ecnmioTHUKOB. Kak mpou3BoAMTCS 3amycK W naibHelmas chéMka ¢ momoipio BAC. A Takke mosydar
TaKkhe pe3ylabTaThl ChEMKH, Kak OpTodOTOIUIaH U TpéxMepHble Monenu. OOywaromiyecss yriyostcs B
TEXHOJIOTHIO 00pabOTKHM Te€OJaHHBIX MYTEM aBTOMATU3UPOBAHHOTO MOJEIHPOBAHUS OOBEKTOB MECTHOCTH.
CaMOoCTOSATENHHO CMOTYT BBIIOJHUTH ChEMKY MECTHOCTH MO NoJéTHOMY 3aaanuio. Coznanyt 3D-monenu.

OOyuaromuecs: 03HaKOMSITCS ¢ Pa3IMYHBIMHU YCTPOMCTBAMU MPOTOTHUIIMPOBAHUS. Y3HAIOT OOIIME TPUHIUITBI
paboThl yCTPOUCTB, chepbl UX MPUMEHEHHS U MPOAYKTHI AATEIbHOCTH JaHHBIX ycTpoicTB. OOyuarommecs
Hay4aTCsad rOTOBUTH 3D-MOI[CJII/I IJId TICYaTu € MMOMOMIBIO 3KCIIOPTA AAaHHBIX. I[OHOJIHHT MOACIHN 110 JaHHBbIM
a’poPOTOCHEMKH C TOMOIIBIO PYYHOro MojenupoBaHus. [IpuMeHsT ycTpoiicTBa Al MPOTOTUIHPOBAHMS
Uit medatu 3amaHus.  OOydarompecss u3ydaT OCHOBBI B TMOJrOoTOBKe mpe3eHTanuu. Co3mgamyT eé.
[ToaroroBsATCs K MpeICTaBICHUIO peaTM30BaHHOTO IpoToTuna. [IpeacTaBsaT ero, 3amuiast MpoexT.

3.1. IlpumepHbIN yueOHBIN TUIAH OCHOBHOTO 00111er0o 00pa3oBaHus



Ne
n/a

Mecsn

dopma
3aHATHS

Komn-80
JacoB

Tema 3agsaTus

®opmMa KOHTPOJIA

13

bJaok 1

CeHts6pb

JUIIP

3HaKoMcTBO. TexHuKa
Oe3onacHocTH. BBOIHOE
3ansTHe (MeHss Mup).

becena

CeHtsi0pb

JUTIP

Heo0xoauMocTh KapThl B
coBpemeHHOM Mupe. Cdepsr
MPUMEHEHHS, TIEPCIICKTHBEI
MCTIOJIb30BAaHUS KapT.

becena

CeHTs0pb

JUTIP

BekTopHble JaHHbIE Ha
KapTax. 3HaKOMCTBO C BeEO-
I'MC. IiBer kak arpuOyT
KapThbl. 3HAKOMCTBO C
KapTorpapuuecKuMH OHJIAiH-
CepBUCAMH.

becena

CenTs0pb

JU/TIP

Cget u uBeT. Ponb 11BeTa Ha
kapte. Kak 3actaBuTh LBET
aboTath Ha cebs?

becena

OxkTs16pb

JI/IIP

Co3nanue u myoJIMKaIus
COOCTBEHHOMW KapThl.

JleMoHCTpanus
SIICHUS Keiica

OxkTs10pb

JU/TIP

CrcreMsl TI100aIBHOTO
H03I/II_[I/IOHI/IpOBaHI/I$I .

becena

OxkTs10pb

JU/IIP

HpI/IMeHeHI/Ie CIIYTHHUKOB JJIA
MO3UIIMOHHUPOBAHUA.

JlemoHCTpanus
[pereHus Kevca

16

Baok 2

OxTs16pB

JI/ITP

Hctopus pororpadun.
dotorpadus kak crocod
U3yUEHHSI OKPY>KAIOIIETO
MUpa.

becema

Hos6pp

JUTIP

XapaKkTepuCTUKU
(doroanmnaparos. [Toayuyenue
KaueCTBEHHOr0 (DOTOCHHUMKA.

becena

10

Hos6ps

JU/TIP

Coznanue cpepruiyeckux
naHopaM. OCHOBHBIE ITOHATHS.
Heo6xoaumoe o6opymoBaHue.
TexHuKa CbEMKU
cheprudyecKux maHopam
a3JIMYHOM aInaparypou

becena

11

Hos6pn

JI/IIP

Coznanne cepuueckux
naHopam. CiimBka
MOTy4eHHBIX (hoToTrpaduii.
Koppekuus 1 peryib
MaHopam.

TectupoBanue

12

JlexaOpb

JUIIP

DoTorpamMmeTpus U ee
BIIMSTHUE Ha COBPEMEHHBIN
MUD.

becena

13

JHexalpb

JI/IIP

CueHapuu cbeMKHU
00BEKTOB JIJIS

becena




MOCJIETYIOIIETO MMOCTPOCHUS
WX B TPEXMEPHOM BHJIC.

14

JHexalpb

JI/IIP

[TpuHuun noctpoeHus
TPEXMEPHOT0 N300paKEeHUS
Ha KommbloTepe. Pabora B
dotorpammerpudeckom I10 -
Agisoft Metashape wim
anajgorngyHoMm. OOpaboTKa
OTCHATOrO MaTepuaa.

becena

16

Bbaok 3

15

JHexalpb

JI/IIP

becnunoTHuk B
reonH(popMaTuKe.

Y CeTpoCTBO U IPUMEHEHHE
JpOHA.

becena

16

SuBapp

JU/TIP

Texauueckue 0COOEHHOCTH
BIUJIA.

becena

17

SHBapse-
®eBpanb

JUTIP

[TunorupoBanue BIJIA.

TectupoBanue

18

®deBpaiib

JUTIP

Ucnonb3oBanue
OeCMIIOTHUKA IS ChEMKH
MECTHOCTH.

JleMoHCTpanus
peleHus Keica

23

Baok 4

19

Mapr

JU/TIP

Bo3nukarormue npodiemsr
npu coznaanu 3D-moxneneit.
CrnocoObl pe1lakTHPOBAHUSI
TPEXMEPHBIX MOJEIIECH.

becena

20

Mapr

JU/TIP

TexHnonorun
MIPOTOTUITHPOBAHUS.
VYcrporictBa it
BOCCO3/IaHUS TPEXMEPHBIX
mozenei. Padora ¢ 3D-
MIPUHTEPOM.

becena

21

Mapr

JU/TIP

du3nIecKue U XUMHUYCCKHE
CBOMCTBa IUIACTHKA JJIS
3D- mpunrepa. [leuaTs
TPEXMEPHON MOJIETN HIKOJIbI

TectupoBanue

22

Mapr

JUTIP

Pa6ota B 10 ayis pyunoro
TPEXMEPHOTO
MozenupoBanus ScetchUP
WM aHAJIOTHYHOM

becena

23

Arnpens

JU/ITP

DKCIIOPTUPOBAHKE
TPEXMEPHBIX (HaitiIoB.
IIpoexTupoBanue
COOCTBEHHOI CIICHBI.

becena

24

Anpenb

JUIIP

[Teuats Monenu Ha 3D-
npuntepe. Ohopmienue
TPEXMEPHOM BEIIECTBEHHOMN
MO/IEJIH.

becena

25

Mait

I1P

[ToaroToBka 3aluThl
IIPOEKTa




26 Mait [P 2 3amuTa NpoeKToB JlemoHCcTpanus
[pEUICHUS KEMCOB

27 Maii JU/TIP 2 3aKIII0YNTEIIHLHOE 3aHATHE.
[TonBenenne UTOroB pabOTHI.
[Tnansl o qopaboTke

3.2. Cuctema ycinoBUil pealn3alluil OCHOBHOM 00111€00pa30BaTebHOM MTPOrpaMMbl

3.2.1. OmnucaHue KaJpoBBIX YCIOBHUI pealu3allid OCHOBHOW 0Opa30BaTEIbHOW MHpOrpaMMbl OCHOBHOI'O
obmiero oOpa3oBaHus (ONUCaHHWE KOMIIETEHIMH HacTaBHMKa). HacTaBHUK mporpammbl «l'eonHpopmMaTHKa»
paboTaeT Ha CTBIKE CaMbIX AKTYyaJIbHBIX 3HAHMH IO HAINPABJICHUIO I'€ONPOCTPAHCTBEHHBIX TEXHOJOTHUH, a
TaK)K€ TEHEPUPYET HOBBIE MOAXObI U PEIICHUS, BOILIOIAs UX B pealIbHble MPOEKThl. HacTaBHUK sBIsSETCS
TpaMOTHBIM CIICOHUAJIUCTOM B obmactu FGOI/IH(bOpMaLII/IOHHBIX CHUCTEM, CICAUT 3a HOBOCTAMMU cBOCH oTpaciiu,
U3ydaeT HOBbIE TexHoJoruu. OOiasaeT HaBBIKAMM MPOEKTHOH JEsTEeIbHOCTH, BHEIPSs €€ MPUHLUIBL B
rpouecc 00y4yeHusl.

HaCTaBHI/IK B paBHOI\/JI CTCIICHU O6JIaI[aCT KaK CUCTEMHOCTBIO MBIIIJICHUA, TaK U IIYXOM TBOp‘-IGCTBa; MO6I/IJI€H,
yMmeeT paboTaTh B KOMaH/E, KPUTUIECKUA MBICIUTh, aHAJTU3UPOBATh U 0000IIaTh OMBIT, TEHEPUPOBATH HOBOE,
yMeeT CTaBUTh 3aJladyll M peliaTh MX, a Takke padoTaTh B YCIOBUAX HEONPEAEeNEHHOCTH U B paMKax
MPOEKTHOM mapaaurmMbl. [ToMHUMO 3TOT0, HACTABHUK 00JIaaeT EAAroruaecKoi Xapu3Monu.

4. Conep:xxanne Kypca
OcHoBHbBIE pa3e/ibl IPOrpaMMbl Y4eOHOI0 Kypca

1) BBenenune B 0CHOBBI reOMH()OPMANMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX JaHHbIX. OOydarommecs
MO3HAKOMSTCSl C PAa3JIMYHBIMH COBPEMEHHBIMU TE€OMH()OPMAIMOHHBIMH CHUCTEMaMH. Y3HAIOT, B KaKHUX
o0JacTsx mpuMeHsieTcsl reonH(popMaTKa, Kakue 3aJjaql MOKET pellaTh, a TAKKe KaKk 00ydJaroniuecs: MOTyT
CaMM MPUMEHATH €€ B CBOECH MOBCEIHEBHOM KU3HHU.

2) Ypoxk padorsl ¢ IJIOHACC. Obyyaroniuecs 6a30BO YCBOSIT MPUHIIUAI TMO3UITHOHUPOBAHUS C TTIOMOIIIBIO
I'HCC. VY3HarT, Kak MOXXHO OpraHM30BaTh COOp CITyTHUKOBBIX JaHHBIX, KaK OHHU MPEICTaBISIOTCS B
TEKCTOBOM BHJIE U KaK UX MOKHO BU3YaJIU3UPOBATh.

3) BbIOOp NpPOEKTHOr0 HampaBJeHHS] H pacnpejejeHHe poJeil. BriOop NpoeKTHOro HampaBiIeHHUS.
ITocranoBka 3agaun. Mccnenoanue npodnematuku. [TnanupoBanue npoekra. Pacnpenenenue poseit.

4) YcrpoiicTBO U npuMeHeHHe OecnmUIOTHHKOB. OOyyaromuecss IO3HAKOMSITCSI ¢ UCTOPUEH MPUMEHEHUS
BAC. V3Hator o coBpemeHHbIX BAC, kakue 3ajaud MOXHO peliaTb C UX MOMOILIBIO. Y3HAIOT TakKke
OCHOBHOE yCTpoHcTBO coBpeMeHHBIX BAC.

5) OcHoBBI ChEMKHM ¢ DecnIMIOTHUKOB. O0yuaromuecs y3HaroT, Kak co3naéres nmoiétHoe 3amaanne s BAC.
Kak mpousBoauTcst 3amyck U gaibHewias cbéMka ¢ nomoiibio BAC. A Takxke Kakue pe3ysibTaTbl MOKHO
TOJTYIUTh M KaK 3TO ceNath (mojrydeHrue opToQoToriaHa U TpEXMEPHOU MOJIENH).

6) Yruy0énHoe n3ydyeHne TeXHOJIOTHH 00pad0TKHM reoJaHHbIX. ABTOMATU3UPOBAHHOE MOJEIUPOBAHUE
00BEKTOB MecTHOCTH ¢ oMo Agisoft PhotoScan.



7) Coop reoganHbIx. A3podoTOCHEMKA, BHIMIOTHEHNE CHEMKH MECTHOCTH T10 TIOJETHOMY 3aJaHUIO.

8) O6padoTka n ananu3 reonanubix. Coznanue 3D-moneneit.

9) U3yuenue ycTpoiicTBa 1Jisl NPOTOTUNMPOBaHUA. O3HAKOMIIEHUE C YCTPOUCTBAMH MPOTOTUITUPOBAHUS,
MpeIoCTaBIeHHBIMH 00yJaromumMes. O0yyaromnyecs y3HaloT oO1ie NPUHIUIBI pab0Thl yCTPOUCTB, a TaKKe

Koraa OHHM MPHUMEHAIOTCA U YTO C UX ITIOMOIIBIO MOKHO ITOJIYYUTh.

10) IToaroroBka TaHHBIX JI51 ycTpoiicTBa mpoToTunupoBanus. [lonroroska 3D-monenei, sxcmopt
JTAHHBIX, TOJATOTOBKA 33/IaHUM 110 TI€YaTH.

11) IlporoTunupoBanue. [Ipumenenue ycrpoiictB nporotunupoBanus (3D-npunTep).

12) IlocTpoeHue MpOCTPAHCTBEHHBIX cleH. [lonoHeHne Mojienel Mo TaHHBIM a3p0(OTOCHEMKH C
MIOMOLUIBI0 PYYHOI'O MOJIETTMPOBAHUS U MMOATOTOBKA K IIE€YATH HA YCTPOMCTBAX NIPOTOTUIIMPOBAHHUS.

13) IloaroroBka npe3entaumii. M3yuenrue ocHOB B moAroToBKe nmpe3entanuu. Co3aanue npe3eHTaluu.
[ToaroroBka K mpeCTaBICHUIO PEATU30BAHHOTO MPOTOTHIIA.

14) 3ammTa npoekToB. [IpeacTaBieHne peaqTn30BaHHOTO MPOTOTHUIIA.



4.1. TemaTnuyeckoe NJIAHUPOBAHUE

Bceero
Ne n/m Paznensl mporpamMmbl yueOHOT0 Kypca 4acoB
3nakomcTBO. TexHuka 6e3onacHocTH. BBoHOE 3aHsTHE biok 1 -
1 («Mensist Mup»). 2 13 gacoB
Benenue B reonHpopmannonsusie TexHosuoruu. Kefic 1:
2. «CoBpemeHHbIe KapThl, uiu Kak onucats 3eMito?». 7
HeoOxoaumocTh KapThl B coBpeMeHHOM mupe. Cdepbl
2.1 MPUMEHEHUs, IePCIIEKTUBbI UCIIOIb30BaHUS KapT. 2
BexTopHble nanHble Ha kKapTax. 3HakoMcTBO ¢ Beo-TUC.
2.2. | et xak atpuOyT KapThl. 3HAKOMCTBO C 2
KapTorpagpuuecKUMH OHJIAIH-CEPBUCAMH.
Cser u 1Bet. Ponb 1Bera Ha kapte. Kak 3acTaBUTh LIBET
2.3. paboTtath Ha ceOs? 1
2 4. | Coznanue u myOiauKanusi COOCTBEHHON KapThl. 2
3 Keiic 2: «['mobansHOE mo3urmonupoBanue “Haiiaum ce0s 4
' Ha 36MHOM I1ape”».
3.1 CucTeMsl 1100aTbHOTO MO3UITHOHUPOBAHHUS. )
3.2 [IpumeHeHue CIyTHUKOB TSI TO3UIIMOHUPOBAHUSL. 2
®doTtorpaduu U mTaHOPaAMEI. biok 2 —
4. 9 16 yacos
Ucrtopus pororpaduu. dororpadust kak crmocod u3ydeHus
4.1. | okpyxaromero Mupa. 1
Xapaktepuctuku ¢oToarmaparoB. [lomyaeHue
4.2. | auectBenHOro (dboToCHUMKA. 2
Co3nanue cepuueckux nanopam. OCHOBHBIC TOHATHS.
Heobxonumoe obopynoBanue. TexHuka ChEMKU
4.3. | chepuyueckux MaHoOpaM pa3InyHON anmapaTypoi (Kamepbl 2
cMapToHOB 0e3 MTAaTHUBOB, IIHU(POBHIE PoTOANIAPATHI CO
MTaTHBAMU U T. [I.).
44 Coznanue cpepuyeckux nasHopam. CHIMBKa MOJTyUYEHHBIX 4
" | pororpaduii. Koppekius u peTyiib maHopam.
OcnoBsl adpodotochémku. [Ipumenenne BAC
5 (OecmMIIOTHBIX aBUAIIMOHHBIX CHCTEM) B 97
' aspodorochémie (Keiic 3.1: «/ls uero Ha camom jaene
HY)KEH OCCITMIIOTHBIN JICTaTeIBHBINA anmapat?»).
£ 1 doTtorpammeTpus U e€ BIUSHUE HA COBPEMEHHBIN MHUP. L
52 Cuenapuu chEMKU OOBEKTOB IS MTOCIIETYIOIIETO 5
*“* MOCTpOEHUS UX B TPEXMEPHOM BUJIE.
[TpuHIUTI TOCTPOEHUS TPEXMEPHOTO N300paKEHHS Ha
53 [KOMIbIOTEpE. Pa6ora B poTorpammerpuueckom I10 — A

Agisoft PhotoScan unu ananorugaom. OOpaboTKa OTCHATOTO

MaTcpHrajia.




4 becnuinoTHUK B reonHopMaTrke. Y CTpOICTBO U 5 biok 3 -16
54 MpPUMEHEHUE APOHA. JacoB
5.5. [Texumueckue ocobennoctu BITJIA. 2
5.6. [[TmrotupoBanue BITJIA. 6
5.7. Hcnonp3oBanue OECHWIOTHUKA I CHEMKU MECTHOCTH. 6
5g [BosHuKaromue npobieMsl npu cosnanuu 3D-Moxereit. 3 briok 4 -23
CrocoObl pelakKTHPOBAHKS TPEXMEPHBIX MOJIETIEH. [1aca
TexXHOJIOrnK NPOTOTUIIUPOBAHUSA. Y CTPOUCTBA IS
5.9. [Boccosnmanus TpEXMEpHBIX Moaenei. Pabora ¢ 3D- 2
[IPUHTEPOM.
5 10 duznueckre U XMMHYECKHUe CBOICTBa macTuka ans 3D- 1
=" mpunHTepa. [ledyaTs TpEXMEPHON MOJIEIN LIKOJIBI.
Keiic 3.2: «MI3meHeHune cpebl BOKPYT HIKOJIbD).
6. 10
6.1 Pa6ota B [10 anst pydHOro Tp€XMEpHOT0 MOJIETUPOBAHUS 1
"+ |SketchUp uiu anamoruvnoMm.
6.2 DKCOpPTHpPOBaHUE TPEXMEPHBIX (ailnoB. [IpoexTupoBanue 7
" [cOOCTBEHHOM CIICHBI.
6.3 [Teuats Monenu Ha 3D-npunTepe. Odopmienue TpéxmepHOH 5
2" BEUIECTBEHHON MOJICIH.
[ToaroToBKa 3alIMTHI TPOEKTA.
7. 3
3ammTa npoeKToB.
8. 2
9 BaxmounTtenbHoe 3aHaTue. [logBeaeHne nToroB paboThI. 2
* [[Inansl mo gopaboTKe.

Keiicel, BXxoasilue B NIporpamMmmy

KpaTKOC coaecpkaHue

Keiic 1. CoBpemennsle kapThl, niau Kak
onucarb 3eMJI0?

Keiic 3HakOMUT 00y4JaIOMINXCSI ¢ PA3HOBUIHOCTSIMU
naHHbIX. Pemas 3amauy kerica, oOyJaroniuecs
MPOXOJIAT CIEAYIONINE TEMATUKH: KAPThl U OCHOBBI
X GopMHUpPOBAHUS; U3yUCHUE YCIOBHBIX 3HAKOB H
MIPUHIIUIIOB UX OTOOPaKEHUS Ha KapTe; CUCTEMBI
KOOPJMHAT U IPOSKIIUN KapT, UX OCHOBHBIC
XapaKTePUCTHKU M 03MOXHOCTH MPUMEHEHHUS;
MacIiTad ¥ Jip. BCIIOMOTaTeIbHBIC HHCTPYMEHTBI
(bopMHUpOBaHUS KapThI.

Keiic 2. 'mo6anpHOE MO3UIIMOHUPOBAHKE
«Haitnu ce0st Ha 3eMHOM IIapey.

HecmoTps Ha TO, 4TO HABUTATOPHI U CIIOPTUBHBIE
TPEKEphI CTAIA HEOTHEMIIEMOM YaCThIO HAILIEH
KHU3HH, MAJIO KTO 3HAET MPUHIIMI UX PAOOTHI.
[potins kefic, o0yJaronyecs y3HalT PO
I'VIOHACC/GPS — npuHuuns! paboTsl, HCTOPUIO,
COBpPEMEHHBIE CHCTEMBI, IpuMeHeHue. [Ipumenenne
JorrepoB. Busyanusanus TeKCTOBBIX IaHHBIX Ha




KapTe. COB)IaHI/IC KapTbl MHTCHCUBHOCTH.

Keiic 3.1. Aspodorochémka. «ls uero Ha
caMoM JieJie Hy»KeH OeCTIMIIOTHBIN
JeTaTeIbHBINA anmnapar?.

Keiic 3.2. MI3meHeHue cpebl BOKPYT LIKOJIBI.

OOBEMHBIH Keiic, KOTOPHIHA MO3BOIHUT
00y4aroIuMCsl OCBOUTH MOJIHYIO TEXHOJIOTHYECKYIO
LEMOYKY, UCIIOJIb3YEeMYI0 KOMMEPUYECKUMHU
KOMIIAHUSAMU. Y CTPOMCTBO U MPUHIIMIIBI
¢ynkunonuposanus BITJIA. OcHoBsl (oTo- 1
BUJICOCHEMKHU U MPUHILIUIIOB NepeJadn
uHpopmanuu ¢ BITJIA, 00paboTka JaHHBIX ¢
BIUJIA.

[Iponomxenue keiica 3.1. OOyuaroiuecs, UMesl B
CBOEM pactiopsbKEHUH IeKTpoHHYH0 3D-Momenb
IOKOJIBI, MPOAOIKAIOT BHOCUTH U3MCHCHUS B
MIPOAYKT C LEJIbI0 OJIaroycTpoiicTBa paiioHa.
OO6yuatomuecs MpoA0KAIOT COBEPIICHCTBOBATh
cBOM HaBbIK 3D-MoeMpOBaHysl, 3aBepILIasi MPOEKT.

4.2.4. nhopMaimOHHO-METOIMYECKHE YCIOBUS pealn3ali OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHmsl (CIMCOK BHEITHUX METOJ. MaTepHUaioB) (CCHUIKM Ha JOT. MaTepUaIbl —

MPOIKCHIBAEM B Keiicax)
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