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VYuurens AnukeeBa MpruHa AHaTtoinbeBHA

. IlosicHUTE/ILHAA 3aIIHCKA
AnantupoBaHHas OCHOBHas 0011e00pa3oBaTesbHas IporpaMMa o TEXHOJIOIMHU 11 00yJaroUMXcsl 8 KJIACCOB C 3aAEPKKOM MCUXUIECKOTO
pa3BuTHs pazpaboraHa B cooTBeTcTBUU ¢ TpeboBaHussMu PI'OC OO0, Ha OCHOBE IPUMEPHOI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
oO1mero oopazoBanusi, ¢ yuétom pekomeraanuii [IMIIK.

AKTYaJIbHOCTB: CErofiHs NeOMH(QOPMAIIMOHHBIE TEXHOJOTHUH CTaJd HEOTHEMJIEMOM 4YacThlO HalleW *XU3HH, 000N COBPEMEHHBIN 4YEIOBEK
MOJIb3YETCS HABUTAllMOHHBIMM CEPBHUCAMM, NPUWIOKEHUSAMH JUIsI MOHHUTOPHHTa OOLIECTBEHHOI'O TPAHCIOpPTa MU MHOTMMHU JPYTMMH CEpPBUCAMH,
CBSI3aHHBIMU C KapTaMHU. OJTH TEXHOJOIMH HCIOJB3YIOTCS B COBEPLICHHO pa3IUYHBIX cdepax, HauMHas OT pearupoBaHMs NMPH UYPE3BBIYAWHBIX
CUTyalusiX U 3akaHuuBasi MapkeTuHroM. Kypc «['eonHpopmaniioHHbIe TEXHOJIOTUNY MO3BOJISIET CHOPMHUPOBATh Y O0yUAIOUINXCA YCTONYMBYIO CBSI3b
Mex1y MHGOPMAIMOHHBIM M TEXHOJIOTMYECKUM HAIpaBlIEHUSIMU Ha OCHOBE peajbHBIX MPOCTPAHCTBEHHBIX IAHHBIX, TAaKUX Kak a’dpodoTochEMKa,
KOCMHMYECKasi ChEMKA, BEKTOPHBIE KapThl U Jp. DTO IMO3BOJUT OOYYAIOUIMMCS IMOJYyYUTh 3HAHUS IO HCIOJIB30BAHUIO T'e€OMH(OPMAIMOHHBIX
WHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHHBIX AJI TOHMMAHUS M M3YYEHHUS OCHOB YCTPOMCTBA OKPYXKArOIIET0O MHUPAa U TNPUPOIHBIX SBICHHIA.
OObyuaromuecs CMOTYT pealn30BbIBaTh KOMAHJIHBIE MPOEKTHI B cepe HCCIeT0BaHUs OKPYKAIOLIEro MHUpa, HauaTh HCIOJIb30BaTh B MOBCEIHEBHOU
KU3HU HABUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH, 3JIEKTPOHHBIE KapThl, COOUPATh JaHHbIE 00 00BbEKTaX Ha MECTHOCTH, C03/1aBaTh 3D-00beKThI

MECTHOCTH (KaK OTJEJIbHbIC 3/1aHMUs, TAK U IIEJIbIE TOPO/Ia) U MHOTOE APYTOE.



Kanaccnpukanusi nporpaMmbl: TEXHUYECKASI.

HanpagpiieHHOCTHL 00pa3oBaTeIbHOW mNporpamMmbl: oOpa3oBarenpHass mporpamMma «l eoMH(POPMAIIMOHHBIE TEXHOJOTHUWY»  SIBIISETCS
o011eo0pa3oBaTeIbHON MPOrpaMMoil o npeameTHon obiaactu «TexHomorus».

DYHKIHOHAJIBbHOE NPeHA3HAYECHUE IPOrPAMMBI: IPOECKTHAs.

®opMa OpraHM3alMu: TPYNIIOBasl.

AKTYaJIbHOCTb U OTJINYHMTEIbHbIE 0COOEHHOCTH MPOTrPaMMBbI

HoBu3zHa nporpammbl 3aKII04aeTCsl B CO3/IaHUN YHUKAIbHOM 00pa3oBaTeNbHOM cpelibl, OpMUPYIOLIEH MPOSKTHOE MBIIICHUE 00YJYaroIIUXCs
3a CYET TPAHCISALUHU IPOEKTHOTO CIIOCO0a AeATEeIbHOCTH B PaMKaX pPelIeHUs] KOHKPETHBIX MPOOJIEMHBIX CUTYaIUH.

AKTYyaJIbHOCTh TIPOTpaMMBbI OOYCJIOBIIEHA TeM, YTO paboTa Haa 3aJadyaMd B paMKax MPOCKTHOW MEATSIBHOCTH (OPMHUPYET HOBBIA THII
OTHOIIEHHUS B PAMKaX CUCTEMBI «IIPUPOJa — OOIIECTBO — YEJIOBEK — TEXHOJIOTHINY, ONPEIACIISIIONUN 0053aTEIIbHOCTD YKOJIOTHYECKON HOPMUPOBKHU
MIPU OpTaHH3aINH JI000H IEeATEIBHOCTH, YTO SIBISETCS MEPBBIM MIAaroM K (OPMHUPOBAHHIO «TIOKOJICHHS Pa3BUTHUS», SIBJSIOIIETOCS TPEHIIOM Pa3BUTHS
COBPEMEHHOT0 O0IIeCTBa.

[Iporpamma nipeanosnaraet ¢GopMHUpOBaHUE Y OOYUAIONIUXCS TPEACTABICHUM O TEHICHIUAX B Pa3BUTHM TexHUYecKou cheprl. HoBbIN TexHO-
MIPOMBIIIICHHBIM YKJIaJl HE MOXKET OBbITh TMOJIOKEH B (popMar OOIIECTBA Pa3BUTHS TOJIHKO HA OCHOBAaHWU HOBU3HBI (PM3MUECKUX MPUHIIMIIOB, HOBBIX
TEXHUUYECKUX PEHICHWH U KJIACTePHBIX CXEM B3aWMOJEWCTBUSA Ha TOCTUHIYCTPUATBLHOM JTare pa3BUTHS COLIMyMa, a Uies pa3BUTHA OOIIecTBa
HEMpPEeNoKHO BKJIIOYAeT B ce0S TEHICHIMIO K OOpETEeHUIO0 COHANpPaBIEHHOCTH AaHTPOMOTCHHBIX (DaKTOPOB, 3aKOHOB pa3BUTHSL Ouochepbl U
KYJbTYPHOI'O Pa3BUTHSI.

[Temaroruyeckas 11e1€c000pa3HOCTh ATOM MPOTrPAMMBI 3aKJIFOYAETCSI B TOM, YTO OHA SBJBIETCS LETOCTHOM M HENPEPHIBHOW B TEUEHUE BCETO
npouecca oO0y4eHHs M MO3BOJISIET OOydaroumleMycs IIar 3a IIaroM pacKpbiBaTh B ceO€ TBOPYECKHE BO3MOXKHOCTH U CaMOpPEATU30BBIBATHCS B
COBpEMEHHOM MHUpe. B mporiecce U3ydeHus OKpYXKaroliero Mupa oOydaromiyecs: moaydaT JTOTOTHUTENbHOe 00pa3oBaHue B 001acTh WH(OPMATHKH,

reorpauu, MaTeMaTHKH U (PU3HKH.



OTnHuuTENbHON 0COOCHHOCTBIO TAHHOM MPOTPaMMbl OT YK€ CYIIECTBYIOIINX 0Opa30BaTENIbHBIX MPOrPaMM SIBIISIETCS €€ HAMpaBICHHOCTh Ha
pa3BUTHE OOYYAIOIIMXCS B MPOEKTHOH HesTeNbHOCTH coBpeMeHHbMH MertomaukamMu TPU3 m SCRUM ¢ moMomipi0 COBPEMEHHBIX TEXHOJIOTHU H
0o0opyI0BaHUA.

Bo3pacT ob0yuarommxcsi: o0yyaromuyecs 8 KjIaccos.

Cpoku peanu3anum nporpamMmmal: 36 4acos.

Pexxum 3anaTHii: o 1 akageMU4YeCcKrX yaca B HEJIEIIO.

DopMbl 3aHSATHIA:

- paboTa HaJl peneHueM KeicoB;

- 1a00paTOPHO-TIPAKTHYECKHE PabOTHI,

- JICKLIHH;

- MacTep-KJIacChl;

- 3aHATUSI-COPEBHOBAHNS;

- DKCKYpPCHH;

- IPOEKTHBIE CECCHH.

METOIIBI, HUCMOJb3yEMbIC HA 3AHATUAX:

- MpakTH4eckue (yrnpaxHeHUs, 3a]1aun);

- clIOBeCHBIE (paccka3, Oecesia, MHCTPYKTaX, YTEHHE CIIPAaBOYHON JIUTEPATYpPHl);

- HarJsigHbIe (IeMOHCTpAUs MyJIbTUMEIUUHBIX Tpe3eHTalui, pororpadun);

- poOIeMHBIE (METOBI MPOOIEMHOTO U3JIOKEHUS) — 00yJaronuMcs Ja€TCsl 9acTh TOTOBOTO 3HAHUS,

- IBPUCTHYUECKUE (YACTUYHO-TIOMCKOBbIE) — 00y4YaroLMMCs IPEJOCTaBIsAeTCs 00JbIIas BOSMOXHOCTh BEIOOpA BApUAHTOB;

- HUCCICO0OBATCIIBCKHUE — 06y11a}onmecs[ CaMHU OTKPBIBAIOT U UCCIICAYIOT 3HAHUAA,



I/IJ'IJ'IIOCTpaTI/IBHO'O6”b$ICHI/ITeJ'IBHI)I€;

pPEeNpONyKTUBHBIE;

KOHKPCTHBIC U a6CTpaKTHBIe, CHUHTE3 M aHaJIn3, CpaBHCHUC, O606H.[CHI/IC, a6CTpaI‘I/IpOBaHI/IC, KJ'IaCCI/I(bI/IKaI_[I/IH, cucremMarusanusa, T. €.

MCTOABI KaK MBICIIMTCIIBHBIC OIICpalluu;

HHAYKTUBHBIC, ICAYKTHBHBIC.

1.1.1. Ienu u 3amauu peaan3anii OCHOBHOW 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus

Ieab: BOBICUCHHE 00YJAOIINUXCS B IPOCKTHYIO JIEATEIHHOCTD, pa3pa0d0TKa HAyYHO-UCCIICIOBATEIbCKIX U HHKCHEPHBIX ITPOCKTOB.

3agauu:

obyuarowue:

npuoOpeTeHue 1 yriayosieHne 3HaHU OCHOB MTPOEKTUPOBAHMSI U YIIPABICHUS MPOCKTaMU;

. 03HAKOMJICHHE C METOIaMH M MpuéMamu cOopa U aHaiu3a UHPOpPMaIINH;

00y4eHHE TMPOBEICHUIO UCCIICIOBAHUMN, TPE3EHTALNN U MEKITPEAMETHOM MO3UIIMOHHON KOMMYHUKAIINH;
oOyueHue paboTe Ha CTIIENMATU3UPOBAHHOM 000OPYIOBAaHUH U B MPOTPAMMHBIX CpPE/Iax;

3HAKOMCTBO C XapA-KOMIICTCHUHUSIMU (I"COI/IH(l)OpMaI_[I/IOHHHMI/I), MO3BOJIAIOIIUMU ITPUMCHATL TCOPCTUYCCKUC 3HAHUA Ha IPAKTUKE B

COOTBCTCTBHUH C COBPEMECHHBIM YPOBHEM PA3BUTHA TEXHOJIOTHH.

pazeusarowyue:

. (dbopMHpoBaHKE UHTEpECA K OCHOBAM U300peTaTeNIbCKOM NesTeTbHOCTH;

. pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH M KPEaTHBHOTO MBIIIUICHUS;

. npuobperenue onbiTa ucnoiabzoBanus TPU3 npu popmupoBaHum cOOCTBEHHBIX UAEH U PEILICHHIA;

dbopMUpOBaHWE MOHUMAHHS TPSIMOM M OOpAaTHOW CBSI3M TMPOEKTAa M CPEIbl €ro pealu3aliy, 3aJ0KeHHE OCHOB COIHAIBHOW U

9KOJIOTHYECKOM OTBETCTBECHHOCTH,

° Pa3BUTHUC T'CONMPOCTPAHCTBCHHOI'O MBIIIJICHHA,



. pa3BuTHE CO(PT-KOMIETEHIINIA, HEOOXOJUMBIX JJIsl YCIEITHONW pabOThl BHE 3aBUCUMOCTH OT BBIOpaHHOU Ipodeccuu.

socnumamellbHble.

® (bOpMI/IpOBaHI/IC IMPOCKTHOT'O MUPOBO33PCHHUA U TBOPUCCKOI'O MBIIIJICHU A,

® (bOpMI/IpOBaHI/IC MHPOBO33pPCHUA 110 KOMIIJIEKCHOM OLICHKEC OKPYXAroIIero Mupa, HaHpaBHCHHOfI Ha €ro Io3MTHBHOC U3MCHCHUC,

° BOCIIMTAHHE COOCTBEHHOM MO3UIHUKU 110 OTHOWICHHUID K JACATCIBHOCTU W YMCHHC COIIOCTABJIATH e€ ¢ APyruMru 1nO3ULUAMU B

KOHCTPYKTUBHOM JIMAJIOTE;

. BOCIUTAHHE KYJIbTYPHI paOOTHI B KOMaH/IE.

1.1.2. IIpuHUHUIBI ¥ TOAXO0BI K (HOPMUPOBAHUIO 00pa30BaTEIbHON TPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHuUs

[Iporpamma peasnmmsyercsi:

- B HENpPEpBIBHO-00pa30BATCILHON JIEATSIBHOCTH, COBMECTHOW JEATEIBHOCTH, OCYIISCTBISIEMOW B XOAEC PEKUMHBIX MOMEHTOB, TJE
o0yuJarouiicsi 0OCBauBaeT, 3aKPEIUISIET U apOOHpyeT MOTyUYEeHHBIE YMEHHUS;

- B CAMOCTOATEIHHON EATEIHbHOCTH 00YYAIOIINXCS, TJIe 00YJarOIIUNiCS MOXKET BbIOpaTh ASSITENLHOCTh IO HHTEPECAM, B3aUMOICHCTBOBATh CO
CBEPCTHUKAMH Ha PABHOIPABHBIX IMO3HIIUSX, PEIIATh TPOOJIEMHBIC CUTYAIMH U JIP.;

- BO B3aUMOJEHCTBUHU C CEMbIMU JETEH.

[IporpaMmMa MOKeT KOPPEKTUPOBATHCS B CBSA3H C U3MEHEHUSMU:

- HOPMaTHUBHO-TIPABOBOM 0a3bl IOMIKOIFHOTO 00pa30BaHUS;

- BUJOBOU CTPYKTYpPHI TPYIIIT;

- 00pa30BaTENBHOTO 3aMpPOca POTUTEINEH.

[Toaxo1bI K POPMUPOBAHUIO TTPOTPAMMBEI:

- JInanocTHO-OpUeHTHPOBaHHBIH. Opranuzanus 00pa30BaTeIHLHOTO MPoIecca ¢ YUETOM TIaBHOTO KpUTepus dG(HEKTUBHOCTH 00yUaromerocs
— €ro JTUYHOCTH. MeXaHu3M — CO3JaHHe YCIOBH AJSi Pa3BUTUS JIMYHOCTH Ha OCHOBE M3YUEHHUs CIIOCOOHOCTEH O0y4aromierocs, ero WHTEPECoB,

CKJIOHHOCTEH.



- HestenbHOCTHBIN. OpraHu3aius JeaTeIbHOCTH B 00IIeM KOHTEKCTE 00pa30BaTEIbHOTO MIPOLIECcCa.

- Hennoctaerii. Opranuszanus pa3BUTHS U BOCIUTAHUS HA OCHOBE OOIIEUEIOBEUYECKUX IEHHOCTEH, a TAK)Ke STHUECKUX, HPABCTBEHHBIX U T. JI.

- KomnerenTHOCTHBII. @OpMHUPOBaHUE TOTOBHOCTH O0OYUAIOIIHUXCSI CAMOCTOATENBHO IEHCTBOBAThH B XO/I€ PEILIEHUS aKTyaJbHbIX 3a/]1ay.

- CucteMHblil. MeTof00rHYeckoe HanpaBiIeHUE, B OCHOBE KOTOPOIrO JISKUT PACCMOTPEHHE OOydarollerocs Kak LEJIOCTHOIO MHOXKECTBa
3JIEMEHTOB U3 OTHOIIEHUHN U Pa3IMYHbIX CBA3ECH MEXIy HUMMU.

- Muanornueckuii. Opranu3zanus npoiecca ¢ yu€Tom NpUHIUNA JUAI0ra, CyObeKT-CyObEKTHBIX OTHOILIEHUH.

- IIpoGnemusiii. dopMuUpoBaHHE HPOTPaMMbl C MO3MLUMNA KOMIJIEKCHOIO M MOAYJIBHOTO MpPEACTaBICHUS €€ CTPYKTYphl KaK CHUCTEMbI
HOJIIPOrpaMM 0 00pa30BaTeNbHBIM O0JIACTSM U AETCKUM BHJIaM JIeATEIbHOCTH, CIOCOOCTBYIOLIUM LI€JIEBBIM OPUEHTHPAM Pa3BUTHS.

- Kynbryponoruueckuii. Opranusanus mpouecca ¢ yu€ToM NOTEHIHANA KyJIbTypOoCOOOpa3HOro CoepKaHus JOUIKOJIbHOIO 00pa30BaHMUs.

1.2. [InanupyemMble pe3y/bTAaThl 0CBOCHHS 00yYAOIIMMUCS aJaNTHPOBAHHOI 0CHOBHOI 00111€00pa30BaTe/IbHOIi IPOrpaMMbl OCHOBHOI0
o0uiero oopazoBaHus

AOOIT OOO o6yuatouuxcst ¢ 3[IP nmpennonaraer, yto oOywaromuiicst ¢ 3I1P momydaer oOpa3oBaHHe, MOJHOCTBIO COOTBETCTBYIOLIEE I10
UTOTOBBIM JIOCTIDKEHHSIM K MOMEHTY 3aBEepIICHHUsI 00ydeHUsI 00pa30BaHUIO 00YJAIONINXCS, HE MMEIOIINX OTPaHNYEHHUH 10 BO3SMOXKHOCTSIM 3/I0POBbSI.
«ComocTaBUMOCTB» 3aKIIF0YaeTCss B TOM, YTO 00BbeM 3HAHWW W yYMEHHH 10 OCHOBHBIM IIPEIMETaM COKPAIAeTCss HECYNIECTBEHHO 3a CYET
yCTpaHeHUs! U30bITOUHBIX 10 OTHOLIEHUIO K OCHOBHOMY COZIEpKAHUIO TPeOOBaHUIA.
ITporpamma KOppeKIMOHHON pabOThI IpeAyCMaTpUBAET BBINOJIHEHHE TpeOOBaHUH K pe3ynbTaraM, onpeaeneHHsM @I'OC 00O0.
[Tmanupyemble pe3ynbTaThl KOPPEKIIMOHHOW pPa0oThl HMMEIOT AudQepeHInpoBaHHBIA XapakTep W OIPENENSIOTCS WHAWBUIYAITbHBIMA
Iporpammamu pa3sutus aereu ¢ OB3.
JIMYHOCTHBIE pPe3yNbTaThl — HMHIUBUAYaJIbHOE MPOIBIKEHHE OOYyYaroIlerocs B JIMYHOCTHOM DPAa3BUTHUU (pacUIMpeHHE Kpyra COIMaIbHBIX

KOHTAKTOB, CTPCMJICHUC K COOCTBEHHOI PE3YJIbTATUBHOCTU U ,I[p)



MeTtanpeaMeTHble pe3yNbTaThl — OBJIAJCHUE OOIICYYeOHBIMI YMEHHSIMH C YY€TOM HWHIUBUIYaTbHBIX BO3MOXKHOCTEH; OCBOCHHE YMCTBEHHBIX
JCHCTBY, HANPaBICHHBIX HA aHAIM3 W YIPABICHUE CBOCH NEATEIHHOCTHIO; CHOPMUPOBAHHOCTh KOMMYHHUKATHBHBIX JICHCTBHM, HANpaBIEHHBIX Ha
COTPYJHHYECTBO U KOHCTPYKTUBHOE OOIICHHE U T. 1.

[IpeameTHBIC pe3ynbTaThl OMPEACISAIOTCS COBMECTHO ¢ yuuteneM — osnageHue couepkanueM AOOII OOO (KOHKPETHBIX NPEIMETHBIX
obnacTeli; MOANMPOTrpamMM) C YYE€TOM WHIWBHIYalbHBIX BO3MOXXHOCTEH pasHbIX KaTeropuit gereid ¢ OB3; uHIuBUAYyanbHBIE JOCTHKCHHS I10
OTJICIBHBIM y4EOHBIM TIpeaMeTaM (YMEHHE OOYYaroIIMXCsl C HAPYIICHHBIM CIIYXOM OOIIAThCS HA TEMbI, COOTBETCTBYIOIIME WX BO3PACTYy; YMEHUE
BBIOMpATh pedyeBbIe CPECTBA aIeKBATHO KOMMYHUKATUBHOW CUTYaIlMH; IOJyYEHHUE OIBITA PEelICHUs IpobiieM U 1Ip.).

[Inanupyemble pe3ynbTaThl KOPPEKIMOHHOW pa0OTHI BKIIOYAIOT B ceOs OMHMCAaHWE OPraHU3allid U COJIEPKaHUs MPOMEKYTOYHOW aTTecTaluu
o0yJaromuxcsi B paMKax YPOYHOW M BHEYPOUYHOW JIEATEIHHOCTH MO KAXKIIOMY KIIACCY, a TakKKe OOOOIICHHBIC pe3ybTaThl UTOTOBOW aTTECTAIIMH HA
OCHOBHOM YPOBHE O0yUEHHSI.

Hoctuxenust obywaromuxcs ¢ OB3 paccMaTpuBaroTcsi ¢ y4eToM WX MPEAbIAYIINX HHIUBUAYATbHBIX JOCTH)KEHUH, a HE B CPaBHEHUU C
yCIIEBAEMOCTBIO 00YyYarONINXCs Kiacca. DTO MOXKET ObITh HAKOMUTENbHAS OlleHKa (Ha OCHOBE TEKYIUX OIIEHOK) COOCTBEHHBIX JIOCTHKEHUH peOeHKa,

a TaKk)Ke OLICHKa Ha OCHOBE €ro MopTdestst TOCTHKEHHH.

1.2.1. OOmue moa0KEHH

[IporpamMma gaét oOydaromuMcs BOZMOXKHOCTh MOTPY3UTHCS BO BCE MHOT0OOpas3ne MpOCTPAaHCTBEHHBIX (F€OMH()OPMAIIMOHHBIX) TEXHOJIOTHIA.
[TporpaMMa 3HaKOMHT OOyYaAIOIMUXCS ¢ TCOMH()OPMAITMOHHBIMHA CHUCTEMaMH W C Pa3IUYHBIMU BUJAMH T'€OJaHHBIX, ITO3BOJISIET MOJIYIUTH Oa30BBIC
KOMITETSHITHH 10 COOPY JTAHHBIX U OCBOUTH MIEPBUYHBIC HABBIKK PAOOTHI ¢ JaHHBIMH. [1oydeHHbBIC KOMIICTCHIINHA W 3HAHUS MTO3BOJIAT O0yUYarOIIHMCS
MPUMEHHTD UX TIOYTH B JTFOOOM HAIPABIICHUU COBPEMEHHOTO phiHKa. OCBOMB MpOTrpamMMy, 00yJarOIIuecs CMOTYT BBIOpaTh HaHOOJIee HHTEPECHYIO JIJIs

HUX TCXHOJIOTUYCCKYIO HAIIPAaBJICHHOCTD, KOTOpOfI OHH 6y,[[y'T O6y‘~IaTBCSI B paMKax yFJ'IY6J'IéHHOI‘ 0 MOIYJIA.



[IporpaMMma 3arparuBaer Takue Tembl, Kak: «OCHOBBI pabOThI C IPOCTPAHCTBEHHBIMU JAHHBIMIY, «OPUEHTUPOBAHUE HA MECTHOCTUY», «OCHOBBI
¢dororpadpun», «CamMOCTOATENBHBIA COOp MaHHBIXY», «3D-MozenupoBaHHE MECTHOCTH U OOBEKTOB MECTHOCTWY», «I eOoMH(pOpMAIMOHHBIE CHCTEMBI
(F'NC)», «Buzyanuzamnus 1 OpeICTaBICHUE PE3YIHTATOBY.

B ocHoBe pa3zpaboTaHHON POrpaMMBbI JISKUT METOIUYECKH HHCTpYMEHTapuid deaepaibHoro ThioTopa beictpoBa AHTOHA FOpheBHnua «CeTh
NEeTCKUX TexHonapkoB “KBantopuym”. BBOAHBIN MOYJIbY.

1.2.2. Crpykrypa IIIaHUPYEMBIX PE3yJIbTaTOB

[Inanupyemble pe3yabTaThl OMUPAIOTCS HA BEAYyIIHE LIEJeBble YCTAHOBKH, OTPAXKAIOLIUE OCHOBHOM, CYIIIHOCTHBIN BKJIAQJ KaXXJIOW HM3ydaeMoi
MPOrPaMMBbI B pa3BUTHE JTUUYHOCTH, 00YUAIOIIUXCS, UX CIIOCOOHOCTEH.

B cTpyKType mIaHupyeMbIX pe3yJbTaTOB BBIACISIOTCS CIAEAYIOIIME TPYIIIIbI:

1. JIngHOCTHBIE PEe3yabTATHI OCBOSHHSI OCHOBHOW 00pa30oBaTeIbHON MPOTrpaMMBbl MPEICTABICHBI B COOTBETCTBUH C TPYIIION JTUYHOCTHBIX
pe3yiabTaToB.
2. MeramnpeaMeTHble pe3yabTaThl OCBOCHHsT OCHOBHOW 00pa30BaTENIbHONW MPOrpamMMbl MPEACTaBICHbI B COOTBETCTBHM C MOATPYNIIAMHU

YHUBEpPCAJIbHBIX YUEOHBIX NEHCTBUI.

3. [IpenMeTHBIE pe3ynbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl MIPEICTAaBICHbI B COOTBETCTBUHM C TPYIIIIaMU PE3YyJIbTaTOB
y4eOHOT0 MpeMeTa.

1.2.3. JInyHOCTHBIE PE3YIBTATHI

IIpocpammmvie mpebosanus K ypoeHio 60CRUMAHHOCMU (TUYHOCMHbLE PE3YIbMambyl):

— C(OPMHPOBAHHOCTb BHYTPEHHEH MO3UIMHM OOY4YaroLIerocs, 3MOLMOHAIBHO-TIOJIO0KUTEIBHOE OTHOLIEHHE OOy4aromlerocss K IIKOJIE,
OpHUEHTAIIMs Ha T0O3HAHUE HOBOTO;

— OpHUEeHTalMs Ha 00pa3el] MOBEeIEHHS «XOPOIIET0 YUEHUKA;

— c(hopMHPOBAHHOCTH CAMOOLIEHKH, BKJIIOUasi OCO3HAHUE CBOMX BO3MOKHOCTEH B YUEHUH, CIIOCOOHOCTH aIeKBaTHO CYIUTh O MPUYMHAX CBOETO

ycnexa/Heycnexa B YUCHUHU; YMCHUC BUJACTH CBOU JOCTOMHCTBA U HEAOCTATKH, YBAXKATh ce0s u BEPUTH B YCIICX;



— c(hopMHUPOBAaHHOCTH MOTHBALIUHU K YUEOHOU JEATEIBHOCTH;

— 3HaAHHE MOPAJLHBIX HOPM M c(hOPMUPOBAHHOCTH MOPATBHO-3TUYECKHUX CYXKICHHUMN, CIIOCOOHOCTH K PEIIEHUIO MOPAJIBHBIX TPOOIEM Ha OCHOBE
KOOpAMHAIIMM PA3JIMYHbIX TOYEK 3PEHUs, CIIOCOOHOCTh K OLIGHKE CBOMX IIOCTYIKOB M JEWCTBUH JpYrux JIIOJeH ¢ TOYKH 3PEHUs
COOJIIOICHUSI/HApYIIEHUS! MOPAJIbHONH HOPMBI.

IIpozpammmubie mpebosanus K ypoHio paseumusi:

— c(pOpMUPOBAHHOCTD MTPOCTPAHCTBEHHOT'O MBILIUIEHUS, YMEHUE BUAETh 00bEM B IUIOCKUX MPEIMETAX;

— yMeHHe 00pabaTbIBaTh U CUCTEMATU3UPOBATH OOJIBLIOE KOJMYECTBO HH(POPMALIUY;

— c(hopMUPOBAHHOCTH KPEATUBHOT'O MBIIIICHHUS, IOHUMAaHUE PUHLIUIIOB CO3AaHUsI HOBOT'O MPOAYKTA;

— c(pOpMUPOBAHHOCTH YCUAYMBOCTH, MHOT033Ja4HOCTH;

— c(OPMHPOBAHHOCTh CaMOCTOSTEIBHOTO MOJXO0/a K BBIMOJHEHHIO PA3IMYHBIX 3a7ad, yMEHHE padoTaTh B KOMaHJE, YMEHHE MPABHIBHO
JIENIErMpOBaTh 3a4a4u.

1.2.4. MetanpenMeTHbIE pE3yJIbTAThI

I'eorpadus

BoinyckHUK HAy4YUTCS:

. BbIOMPATh UCTOUYHUKHU Teorpaduyeckoit nH(popManuu (kaprorpapuueckue, CTaTUCTHUECKUE, TEKCTOBbIE, BUAEO- U (HOTOM300paKeHUs,
KOMIIbIOTEpHBIE 0a3bl JaHHBIX ), aJ€KBaTHbIE PELIaeMbIM 3a/la4aM;

. OPUEHTHPOBAThCS B HCTOYHUKAX reorpaduueckoi uHPopmanuu (Kaprorpaduueckue, CTaTUCTHYECKHE, TEKCTOBBIE, BHIIEO- U
(boTonzobpaxeHus, KOMIbIOTEpHbIE 0a3bl JaHHBIX): HAXOAUTh U U3BJIEKaTh HEOOXOIUMYI0 HH(POPMAIUIO; ONPEENISITh U CPAaBHUBATh KAUECTBEHHBIE U
KOJIMYECTBEHHBIE TOKAa3aTeNM, XapaKTepus3yrollue reorpapuyeckie OOBEKTHI, IMPOLECChl W SBJICHHS, HMX IOJOXKEHHE B MPOCTPAHCTBE IO
reorpaguecKuM KapTaM pa3HOro COAEP)KaHUS U JPYTMM HCTOYHHKAM; BBISABIIATH HEIOCTAIOILYIO, B3aUMOJOIOJHSIONIYI0 U/UIH TMPOTUBOPEUUBYIO

reorpa(banCKy}o I/IH(I)OpMaI_II/IIO, MNPpEACTAaBJICHHYIO B OJHOM HJIM HCCKOJILKUX UCTOYHUKAX



. MPEJICTaBIATh B pa3indHbIX (popmax (B BHIE KapThl, TAOIUIEI, rpaduka, reorpaduaecKoro onucaHus) reorpaguaeckyro HHQOopMaImio,
HEOOXOIUMYIO JUIsl pEIICHHS YI€OHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKHOCTb HAYUUTHCA:

. MOJICIIMPOBATH TreorpaduuecKue 0ObEKThI U SIBJICHUS;
. MIPUBOJIUTH TIPUMEPHI IPAKTHYECKOTO MCIOIB30BAHUS TeorpaduuecKiX 3HAHUN B PA3IMYHBIX 00JIACTSAX ICATEIHHOCTH.
Maremaruka

CraTucTika ¥ TEOpHsl BEpPOATHOCTEN

BbIyCKHUK Hay4YUTCS:

. IIPE/ICTaBIIATh IaHHbIE B BUJIE TaOJIHL], TUarpamm;

. YUTaTh HH()OPMAIUIO, TPECTABICHHYIO B BHJIE TAOJIHUIIBI, AUATPAMMBI.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYIUX MIPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKaTh, HHTEPIPETUPOBATh U MpeoOpa30BbIBaTh MH(GOPMAIMIO, MPEJCTABICHHYIO B TaONMIAX U Ha JUarpamMMmax, OTPakarollylo
CBOMCTBA U XapaKTEPUCTUKU PEAIBHBIX MPOLECCOB U SIBJICHUN.

Harmsannas reomerpus

I'eomerpuueckue Gurypsl

BelnnyckHMK HayduTCA:

. orepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMU: (PUTypa, TOUKA, OTPE30K, IpsMas, JIyd, JOMaHas, Yroj, MHOTOYTOJIbHHUK, TPEYTOJIbHUK U
YeThIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJpaT, OKPYKHOCTb U KPYT, MPSIMOYTOJIbHBIN Mapaiienenunes, kyo, map. M3o0paxats uzydaembie GUrypsl
OT PYKH U C TIOMOIIBIO JINHEUKHU U [IUPKYJIS.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB BBIITYCKHUK CMOXKET:

. pelaTh MpakTUYECKUEe 3a]aui C IPUMEHEHUEM MTPOCTEUIIINX CBOUCTB (PUTYD.

I/I3MepeHI/I$[ U BBIYMCIICHUA



BeinnyckHMK HayduTes:

. BBITIOJIHSTh M3MEPECHUE JUTUH, PACCTOSIHUH, BEIMYMH YIJIOB C IOMOIIBIO HHCTPYMEHTOB JUISl U3BMEPEHHH JUTHH H YTJIOB.

Du3uka

BbImycKHUK Hay4UTCS:

. coOIOAaTh MpaBmiIa OE30MACHOCTH B OXPaHbI TPYAa P padboTe ¢ y4eOHBIM U J1a00paTOPHEIM 000PYIOBAHHUEM;

. MOHUMATh TPUHIMIIBI JICHCTBUS MAIllUH, NPHUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS HMX OE30MACHOTO HCIIOJIb30BAaHHS B
MOBCETHCBHOM JKU3HU;

. WCIIOJIb30BATh MPH BBHIMOJHEHUN YUEOHBIX 3a/1a4 HAYYHO-TIOMYJIIPHYIO JTUTEPATYPy O (PU3UYECKUX SBICHUSAX, CIIPABOYHBIC MaTepPHAJIbI,
pecypchl HHTEpHETA.

HNudpopmaruka

BeinmyckHUK Hay4uTCs:

. pa3nuyath BBl MH(MOpMAIMMU MO croco0am e€ BOCHPUATHS YEJIOBEKOM M MO crocobaM e€ NpeicTaBiIeHHs Ha MaTepHallbHBIX
HOCHUTEJISIX;
. MPUBOJIUTH MPUMEPHI HHPOPMAIIMOHHBIX MPOIECCOB (ITPOLIECCOB, CBS3aHHBIX C XpaHEHHEM, peoOpa3oBaHUEM U Iepeladeil JaHHbIX) B

KUBOW MPUPOJE U TEXHUKE;

. knaccupuuponats cpeacrsa MKT B cOOTBETCTBUM € KPYTrOM BBINOJIHAEMBIX 3a/1a4.

Marematuyeckue OCHOBbI UH(POPMATHKU

BbInyCKHUK TOTyYUT BO3MOKHOCTD:

. MO3HAKOMUTHCS C MPUMEpPaMU MaTeMaTHYECKHX MOJeNed U HCIOIb30BaHHEM KOMIIBIOTEPOB NPU WX aHAIN3€; MOHITh CXOACTBA U
pasnuyMs MEXy MaTeMaTHYeCKOl MOJEbI0 0OBEKTa U €ro HaTypHOH MOJEIbI0, MEXIYy MaTeMaTHUECKOW MOJAETbI0 00BEKTA/IBICHHUS U CIOBECHBIM
OIIMCaHUEM.

Hcmons3oBanne IporpaMMHBIX CUCTEM U CECPBUCOB



BeinnyckHMK HayduTes:

. Kiaccu(uuupoBaTh (Hailsibl 0 TUIY M UHBIM MTapaMeTpam;

. BBITIOJIHATh OCHOBHBIE omepauuu ¢ (ainamu (co3gaBaTh, COXpaHATh, PEIAKTUPOBAThH, YIAISITh, apXUBUPOBATH, «PACHAKOBBIBATH)
apXuBHBIC (DaitIIb!).

BrimyckHUK oBNajieeT (KaKk pe3yabTaT MPUMEHEHHs IPOTrPaMMHBIX CUCTEM U MHTEPHET-CEPBUCOB B JAHHOM Kypce U BO BCEM 00pa30BaTEIbHOM
poIiecce):

. HaBbIKAMU padOThl ¢ KOMIOBIOTEPOM; 3HAHUSAMHU, YMEHUSMU M HaBBIKAMH, JOCTAaTOYHBIMU Jid PabOTHl C pa3jIMYHBIMH BHJIaMU
MPOrPaMMHBIX CHUCTEM M HHTEPHET-CEPBUCOB ((aillioBble MEHEIKEPhl, TEKCTOBbIE PENAKTOPbI, AIEKTPOHHBbIC TAaOIHIBI, Opay3epbl, MOUCKOBBIE

CHUCTCMBbI, CJIOBApH, JJICKTPOHHLIC BHHHKHOHGHHI/I); YMCHHUEM ONHCHIBATH pa60Ty 9TUX CHCTEM H CCPBUCOB C HCIIOJIB30BAHHEM COOTBGTCTBYIOHIeﬁ

TCPMHUHOJIOTUH;

. pa3IuUHBIMU (hOpMaMu MPEICTABICHUS JaHHBIX (TaOIUIIBI, AUAarpaMMBbI, TPadUKH U T. 11.);

. MO3HAaKOMUTCS C TMPOTPaMMHBIMH CPEJICTBaMH sl pabOThl C ayAWOBH3YaJbHBIMH JAHHBIMH W COOTBETCTBYIOIIMM IOHATHUHHBIM
anmaparom.

BbInyCcKHUK TOTyYUT BO3MOKHOCTD (B JAHHOM Kypce M MHOM y4eOHOH 1eATeIbHOCTH):

. MIPAKTUKOBAThCSI B UCIOJIb30BAHUU OCHOBHBIX BUJOB NPHUKIAJHOTO MPOrpaMMHOTO oOecreyeHHs (pelakTopbl TEKCTOB, HJIEKTPOHHBIE
TabIuIBl, Opay3epsl U 1Ip.);

. ITO3HAKOMUTHCS ¢ IPUMEPAMH MCIOJIb30BaHUS MaTEMAaTUYECKOIO MOAECIIMPOBAHNS B COBPEMEHHOM MHUPE;

. MO3HAKOMUTBCSI C IOCTAHOBKOM BOIPOCAa O TOM, HACKOJBKO JIOCTOBEpHA IIOJNydyeHHas HH(OpManus, HOJKpEIJICHa JIM OHa
JI0Ka3aTeNIbCTBAMU MOJJIMHHOCTH (IIPUMEp: HAIUYHE 3JIEKTPOHHOM MOJIMUCH); TO3HAKOMHUTBCS C BO3MOKHBIMH MOAX0/IaMHU K OLIEHKE JOCTOBEPHOCTH
uHpopManuu (MpUMep: CpaBHEHUE TAaHHBIX U3 PA3HBIX UCTOYHUKOB);

. IIO3HAKOMUTHCS € TpuMepamu ucnoiabzoBanus MKT B coBpemeHHOM Mupe;

® MOJIYYUTH NPCACTABJICHUA O pO6OTH3HpOBaHHLIX YCTpOﬁCTBaX 1 X UCIIOJIb30BAHHUU Ha IIPOU3BOJICTBC U B HAYUHBIX UCCIICIOBAHUAX.



TexHosorus
PesynbTathl, 3asgBneHHbIE 00pa30BaTeNbHON porpamMmoit «TexHomorus» mo 6J0kaM coaepKaHus
®opMHpOBaHUE TEXHOJIIOTUYECKOM KYIbTYphl U IPOEKTHO-TEXHOJIOTMYECKOI0 MBIIIJIEHUS 00yYaroInuXCsl

BoinyckHUK HAy4YUTCS:

° CJICAOBATh TCXHOJIOTHHU, B TOM YUCJIC B IMIPOLECCCC U3TOTOBJICHUA Cy6’beKTI/IBHO HOBOI'O IPOJAYKTA,
° OLCHUBATH YCJIOBUA IPUMCHHUMOCTU TCXHOJIOI'UH, B TOM YHUCJIC C HO3PIHI/II>1 3KOJIOTMYCCKOM 3aHII/IHIéHHOCTI/I;
® IIpOrHo3upoBaTb  II0 U3BECTHOM  TEXHOJOTHH BBIXOJAbI (XapaKTepI/ICTI/IKI/I HpO,I[YKTa) B 3aBHCHMOCTHU OT H3MCHCHHA

BXOJIOB/TIaPaMETPOB/PECYpPCOB, MPOBEPATH MPOTHO3BI OMBITHO-IKCIEPUMEHTAIBHBIM MYTEM, B TOM YHUCIIE CAaMOCTOATEIbHO IJIAHUPYs TaKOro poja
9KCIIEPUMEHTHI;

. B 3aBUCHMOCTH OT CUTYyallUU ONTUMH3UPOBATh 0a30BbIC TEXHOJOTUH (3aTPAaTHOCTh — KAaueCTBO), MPOBOJAUTH AHAIIN3 alIbTEPHATUBHBIX
PECYPCOB, COCAMHITh B €IWHBIM IUIAH HECKOJIBKO TEXHOJOTHH 0e3 WX BUIOU3ZMEHEHHS AJIs MONTYYCHHs CI0KHOCOCTABHOTO MAaTE€PHAILHOTO WIIH

MH(POPMALIMOHHOTO MPOJIYKTA;

. IIPOBOJIUTH OLIEHKY U UCIIBITAHUE MOJYYEHHOTO TPOIYKTA;

. MIPOBOAUTH aHAIN3 NOTPEOHOCTEN B TE€X WM MHBIX MAaTEPUAIbHBIX HJIM HHPOPMAIIMOHHBIX TPOIYKTAX;

. OIUCBIBATh TEXHOJIOIMYECKOE PEIIEHUE C IOMOIIBIO TEKCTA, PUCYHKOB, rpaduyecKoro n300pakeHus;

. aHAJIM3UPOBATh BO3MOXKHBIE TEXHOJIOTUMYECKUE PEILICHUS, ONIPEAENIATh UX JOCTOMHCTBA U HEIOCTATKU B KOHTEKCTE 3aJaHHON CUTYallNH;
. MIPOBOANTH U aHAIM3UPOBATh pPa3pabOTKy U/WIIK peaTu3alrio MPUKIaJIHbIX TPOEKTOB, MPEANOIaralonmx:

. OIIpEJICJIEHNE XapaKTEPUCTHK MU Pa3pabOTKy MaTepHaIbHOIO MPOIYKTa, BKJIIOYAs €ro MOJCIMPOBAHUME B MH(POPMALMOHHON cpelne

KOHCT TOPEC ), BCTpauBaHUEC CO3AaHHOIO HHPOPMAIIMOHHOTO ITPOAYKTA B 3aJlaHH 000JI0UK y
2
° MU3TOTOBJICHUC I/IH(I)OpMaI_II/IOHHOI‘ O IPOAYKTa I10 3aJaHHOMY AJITOPUTMY B 3aJJaHHOI O6OJ'IO‘-IK€;

° MMPOBOAUTDH U AHAJIIM3UPOBATH pa3pa60T1<y W/ W peain3anio TCXHOJIOTUNYCCKUX MMPOCKTOB, MPCAIIOJIararommnx:



— ONTUMH3AIMIO 33/IaHHOTO Ccroco0a (TEXHOJIOTHH) TMONy4eHUs] TPeOyIOIIerocss MaTepralbHOrO MPOAYKTa (TOCie ero MPUMEHEHUs B
COOCTBEHHOM MPAKTUKE),

— pa3paboTKy (KOMOMHHMpOBaHHE, M3MEHEHHUE IapaMeTpoB U TPeOOBaHHI K pecypcaM) TEXHOJOTHUU MOJIY4YeHHs] MaTepHalbHOTO U
MH(OPMALIMOHHOTO MTPOJYKTA C 3aJJaHHBIMU CBOMCTBAMHY;

. MIPOBOJIUTH U AaHAJTU3UPOBATh Pa3pabOTKy W/WIIH PEATH3AIHIO TPOSKTOB, PEANOIArAONINX

— IUTaHUpOBaHUE (pa3paboTKy) MaTepUATBHOTO MPOAYKTA B COOTBETCTBHUU C 3a/Jadeil COOCTBEHHOW JEATEIhHOCTH (BKIIIOUAs
MOJIETTUPOBAaHUE U pa3paboOTKy JOKYMEHTAIUN),

— IUTaHUpOBaHKUe (pa3pabOTKy) MATEPUAIBHOTO MPOAYKTAa Ha OCHOBE CaAMOCTOSITEIBHO MPOBEAEHHBIX HCCIETOBAHHUM MOTPEOUTETHCKUX
MHTEPECOB.

BBIITyCKHUK TOTYYHUT BO3SMOKHOCTDh HAyYHTHCS:

. BBISIBJIATH M (POPMYIUpPOBATh MPpoOIeMy, TPEOYIOIIYIO TEXHOIOIMYECKOTO PEIIeHUS;

. MOJIUGUIMPOBATE HUMEIOIIUECS MPOAYKTBl B COOTBETCTBUM C CUTYyalMel/3aKka30M/MOTPeOHOCThIO/3a/1auell  JAeATeNbHOCTH U B
COOTBETCTBHH C MX XapaKTEPUCTUKaMU pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATH CBOW OMBIT, IPEJCTABIATh HA OCHOBE PETPOCIIEKTUBHOTO aHAIHM3a M YHU(DUKAIMHU IS TeIHbHOCTH ONMMCAHUE B BHJIE
MHCTPYKIIUU WIIM TEXHOJIOTUYECKON KapThl.

1.2.5. IlpenmeTHble pe3yabTaThl

IIpocpammmusie mpebosanus K 3HAHUAM (Pe3YIbmMamvl MeopemuiecKol N0020Mo6KU).

. npaBmiia 6€30MacHol pabOThI € AIEKTPOHHO-BBIUNCIUTEIbHBIMUA MAalIMHAMU U CPEJCTBaMHU ISl cOOpa MPOCTPAHCTBEHHBIX JAHHBIX;
. OCHOBHBI€ BH/JIbI IPOCTPAHCTBEHHBIX JTAHHBIX;

. COCTaBHbIE YAaCTH COBPEMEHHBIX T€OMH()OPMAITMOHHBIX CEPBHCOB,;

. npodeccruoHaIbHOE MPOrpaMMHOe obecriedeHne 1ist 00paboTKH MPOCTPAHCTBEHHBIX JIAaHHBIX;

. OCHOBBI Y TPUHIUIIBI A3POCHEMKHU;



OCHOBBI U TIPUHIIUITBI pa0OTHI MT00ATLHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX cucteM (THCC);
MIPEJICTABICHUE U BU3YAIH3AIHs MPOCTPAHCTBEHHBIX JTAHHBIX JIJIsl HEMPO(PECCHOHAIBHBIX MOJIb30BATEIICH;
npuHIUNb 3D-MonenupoBaHus;

YCTPOMCTBO COBPEMEHHBIX KapTOrpaQUuecKux CEpBUCOB;

MIPEJICTABJICHHUE U BU3YAIH3AIHs MPOCTPAHCTBEHHBIX JIAHHBIX JJIs1 HENPO(PECCHOHATBHBIX TIOJIb30BaTEIICH;
nemudpupoBaHne KOCMHUUECKUX U300pakeHUI;

OCHOBBI KapTorpaduu.

Ilpoecpammmusie mpebosanus K yMEHUIAM U HABLIKAM (pe3yIbmamyl NPAKMU4ecKol n0020Mo6KuU):

1.3. Cucrema OLCHKU AOCTHXKCHUA INIAHHUPYCMBIX PE3YJIbTATOB OCBOCHHA OCHOBHOMH 06pa30BaTeJ'ILHOfI nporpamMmmbl OCHOBHOT'O

o0Opa3oBaHUs

CaMOCTOSITEJIbHO PEIIaTh TOCTABIEHHYIO 3a/1auy, aHAIU3UPYs U 1oAOHpast MaTeprallbl U CPEACTBA JUIsl €€ PEeLCHUS;
CO3/1aBaTh U PACCUUTHIBATH MOJIETHBIN TUIAH JUIsI OECTTMIIOTHOTO JIETATEIILHOTO aIlapara;

00pabaTbIBaTh a3pOCHEMKY U MOITY4aTh TOUHbIE OPTO(OTOIUIAHBI M aBTOMATU3UPOBAHHBIE TPEXMEPHBIE MOJIENI MECTHOCTH;
MoJienupoBaTh 3D-00beKTHI;

3alUIIaTh COOCTBEHHBIE TPOEKTHI;

BBITIOJIHATE OIU(PPOBKY;

BBINOJIHATH MPOCTPAHCTBEHHBIN aHAIIN3;

co3J1aBaTh KapThl;

CO3/1aBaTh MpocTeinme reorpadguyeckue KapTbl pa3IMyHOTO COAEPIKAHMUS;

MOJICIUPOBATH TeorpaduuecKue OObEKTHI U SIBJICHUS;

MIPUBOJIUTH PUMEPHI IPAKTHUECKOTO UCIOIb30BaHUS TreorpapuuecKiX 3HaHUN B PA3IMYHBIX 00JIACTAX JEATEIbHOCTH.

Buel koHTpOIIS:

0011ero



- IPOMEXYTOYHBIM KOHTPOJIb, IPOBOAUMBINA BO BpEMS 3aHATUH;

- UTOTOBBII KOHTPOJIb, IPOBOIUMBIN TIOCIIE 3aBEPIICHHSI BCEH Y4eOHON POTrPaMMBI.

@DopMBI IPOBEPKHU PE3YIbTATOB:

- HaOJTI0IeHHE 32 00YUYaKOIIMMHUCS B IIPoIiecce padoThI;

- UTPBI;

- UHIUBUYyalbHbIE U KOJUIEKTUBHBIE TBOPUYECKHE PAOOTHI;

- Oecelibl C 00YJaIOUIMMHUCS U UX POTUTEIISIMH.

@DopMBI NOIBEICHUS UTOTOB:

- BBITIOJIHEHUE MTPAKTHYECKUX PadoT;

- TECTHI;

- aHKETHI;

- 3aIMTa IIPOEKTA.

Hrorosas arrectanus o0y4yaronxcs NpoBOAUTCS 110 pe3ysIbTaTaM MOArOTOBKU U 3aIUTHI IPOEKTA.
Jl51g o1leHMBaHUS 1€ATEIbHOCTH 00yJaroMXCsl UCIOIb3YIOTCSI HHCTPYMEHTBI CaMO- M B3aUMOOLIEHKH.
2.2. TlpumepHble mporpaMMbl yueOHbIX npenmeToB, KypcoB (YTIIL, rae kak mpumep mpomnucano «Keiic 1 — 10 uwacoBy», mocne kpaTkoe

OIIMCaHUE, YTO ITO 3a KEIC, ONMMCAHHUE [TI0YaCOBOE BEHIHOCHM YK€ B CaM KEIC).

[TpumepHOe yueOHO-TeMaTHUECKOE IIaHUPOBAHUE:!

n/m Paznen nporpamMMel yueOHOro Kypca KosnnaectBo
qaCoB

3nakomcTBO. TexHuka 6e3omacuoctd. BBogHoe 3anstue («MeHsis MUp»). 1




Beenenne B reonndopmarmonnsie TexHonoruu. Keiic 1: «CoBpemennbie kapThbl, min Kak onucars 3emiiio?».

Kelic 3HaKOMUT OO0ydYarolIMXCS C PAa3HOBUAHOCTSAMHU JaHHBIX. Pemmas 3amauy kelica, oOydaromimecs MpPOXOJIST
CJIEAYIOIINE TEMATUKU: KAPThl U OCHOBBI UX ()OPMHUPOBAHHUS; U3YUEHHUE YCIOBHBIX 3HAKOB U IPUHIUIIOB UX OTOOpaKEHUs Ha
KapTe; CUCTEMbI KOOPIAMHAT U MPOEKLUH KapT, UX OCHOBHBIE XapaKTEPUCTUKH M BO3MOXKHOCTH ITPUMEHEHMSI; MaclITad u Jp.

BCIIOMOTATENIbHbIE HHCTPYMEHTHI (DOPMUPOBAHHSI KAPTHI.

Keiic 2: «'nobanpHOE no3unmonrupoBanue “Haiiau ceds Ha 3eMHOM I1ape”».

Hecmotps Ha TO, 4TO HAaBUraTOphl U CIIOPTUBHBIE TPEKEPHI CTAIM HEOTHEMJIEMOM YaCThIO HAILIEH JKU3HU, MAJIO KTO
3HaeT mpuHIMI ux pabotsl. [Ipoiins keiic, oOyuaromuecs y3HatotT npo ['JIOHACC/GPS — mpuHuumnsl paboThl, HCTOPUIO,
COBpPEMEHHBIE CUCTEMBbI, NpuMeHeHue. [Ipumenenue norrepoB. Busyanusanusi TEKCTOBBIX JaHHBIX Ha kapte. Co3naHue

KapTbl MHTCHCUBHOCTH.

dororpapuu 1 MaHOPaMsl.
Pa3nen, nocBsIEHHBIM UCTOPUM U MPUHLMIIAM co3laHus gororpaduu. OOydaromuecs MO3HAKOMSTCS C TEXHUKOU

CO3aaHus (I)OTOl"pa(l)I/II/I, IMO3HAKOMATCA € BOBMOKHOCTAMHA ITPUMCHCHUS (bOTOFpa(bHH KaK CpCACTBAa CO3AaHUA 4ero-amoo.

OcHoBBI a3podoTocheMKH. [IpuMeHeHne 6eCIMIIOTHBIX aBUAIIMOHHBIX cUCTeM B aspodorockémke. Keiic 3.1: «Jlns
Yero Ha caMoOM JieJie Hy>KeH OeCIMIOTHBIN JeTaTeNbHbIN anmapat?.

OOBEMHBIN KeHC, KOTOPBIA MO3BOJIUT O0YYAIOIIMMCS OCBOUTH MOJHYIO TE€XHOJIOTHYECKYIO IIEMOYKY, UCITOIB3YEMYO
KOMMEpPUECKUMH KOMIIaHUSAMHU. Y CTpoicTBO M mpuHIuNbl (pyHkiuonupoanusi BIIJIA, ocHOBBI poTO- M BUIEOCHEMKH U

npuHIUNOB nepeaayn unpopmarmu ¢ BITJIA, o6padoTka nanusix ¢ BITIA.




Keiic 3.2: «3mMeHeHHe cpesibl BOKPYT LIKOJIBI». 10
[Mpomomxenne keiica 3.1. OOydaromyecs, uMess B CBOEM DACIOPSIKCHUH SJCKTPOHHYIO 3D-Mojens IIKOJBI,
IPOAOJDKAIOT BHOCUTh M3MEHEHHMs B INPOAYKT C Lenbio OjaroyctpoiicTBa paiioHa. OOywaromumecss NpOJOJIKAIOT

COBCPUICHCTBOBATH CBOI HaBBIK 3D-MOI[CJ'II/Ip0BaHI/I$I, 3aBCpIaasd MpOCKT.

[ToaroroBka 3amuThl MPOEKTA. 1
3amura npoeKToB. 1
3akmrounTtensHoe 3ausTue. [loaBeaeHne HToroB paboThI. 1

2.2.1. Obuue noaoKeHus

IIporpamma «I'€oMH(pOPMALIMOHHBIE TEXHOJOTHM», SBJSSCH HEOOXOAMMBIM KOMIIOHEHTOM OOIIero oOpa3oBaHMs BceX OOydarommxcs,
MPEOCTABIISIET UM BO3MOXXHOCTHh INPHMEHSTh Ha TPAKTHKE 3HAHWS OCHOB HayK. Ilporpamma siBisieTcst (paKTHUECKH €IMHCTBEHHBIM IITKOJIBHBIM
Y4eOHBIM KypPCOM, OTPaXKaroIIUM B CBOEM COJEpKaHWW OOIINE MPUHIMITEI MPEoOpa3yromIeil NesTEIbHOCTH YeJI0BEeKa U BCE aCMEKThl MaTepHATIbHON
KyneTypbl. Kypc HampaBieH Ha OBlaieHHe OOydarolIMMMCS HaBbIKAMH KOHKPETHOM MpeaMeTHO-NpeoOpasyromeil IesTeIbHOCTH, CO3/1aHHe HOBBIX
LIEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM pa3BUTUS oOmiecTBa. B pamkax «TexHONOTHH» NMPOUCXOAUT 3HAKOMCTBO C MHUPOM
npodeccuit U opueHTalnMss oO0ydaromMXcsi Ha paboTy B pasiuyHbIX cdepax o0OIIECTBEHHOrO MPOU3BOJACTBA. TeM camMbIM 00OecredrBaeTCs
MIPEEMCTBEHHOCTD TIepeX0/1a 00YJArOIINXCs OT 0011ero K mpodeccuoHaIbHOMY 00pa30BaHUIO U TPYIOBOH JESITEIHHOCTH.

IIporpamma mnpeamera «TexHonorus» oOecrieuuBaeT (OPMHPOBAHHE Yy OOYYAIOUIMXCS TEXHOJIOTMYECKOro MblnuieHus. Cxema
TEXHOJIOTUYECKOTO MBIIIIeHNUs (MOTPeOHOCTh — LeNlb — CHoco0 — pe3ynbTar) MO3BOJsieT Haubojiee OPraHMYHO pelaTh 3aJauyd yCTaHOBJIECHUS
CBsi3el MeXIy 0Opa30BaTENbHBIM W JKU3HEHHBIM IMPOCTPAHCTBOM, O0Opa30BaTEIbHBIMU pPE3yNIbTaTaMH, MOJYYEHHBIMH TMPH WU3YYCHHH DPa3TUYHBIX

MpeIMETHBIX 00JacTel, a Takke COOCTBEHHBIMU 00pa30BaTeIbHBIMU pe3yIbTaTaMu (3HAHUSIMHU, YMEHUSIMHU, YHUBEPCAIbHBIMH Y4EOHBIMH 1€HCTBUSIMU



U T. JI.) ¥ )KU3HEHHBIMH 3a1auaMu. Kpome Toro, cxema TEXHOJIOTMYECKOTO MBIIIJICHHUS MO3BOJISET BBOAUTH B 00pa30BaTENIbHBINA MPOIECC CUTYaIUH,
JAIOIIUE OIBIT NMPHUHATUS TMParMaTHUYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX 0OOpa30BATENbHBIX PE3yJIbTATOB, HAYMHAS OT PELICHUS OBITOBBIX
BOIIPOCOB U 3aKaHYMBAs PEUICHHEM O HAIPABIICHUSAX MPOJOJKEHHSI 00pa30BaHUsl, IOCTPOCHUEM KaphEPHBIX U JKU3HEHHBIX IUIaHOB. TakuM o0pa3oM,
nporpamMma «I'eonHdopmarukay mo3Boisier chopMupoBaTh y 00yHaAIOIMIUXCS pecypc MPAKTUUYECKUX YMEHUN U OMbITa, HEOOXOAUMBIX JUIsl pa3yMHOM
OpraHu3any COOCTBEHHOM KU3HU; CO3AAET YCIOBUS IS Pa3BUTHS HHUIIMATUBHOCTH, N300pETaTEIIbHOCTH, THOKOCTH MBILILICHUSL.

Y4eOHO-BOCIUTATENBHBIN MPOIEcC HampaBiieH Ha (JOPMUPOBAHHUE M PA3BUTHE PA3IUYHBIX CTOPOH O0YYArOIIMXCS, CBI3aHHBIX C pean3alueil
KaK UX COOCTBEHHBIX MHTEPECOB, TAaK M HHTEPECOB OKpyKaromero mupa. I[Ipm 3ToM rubKocTh MporpaMMbl MO3BOJIAET BOBJIEYb OOYYAIOMIMXCS C
Pa3IMYHBIMHU CIIOCOOHOCTAMU. bonbiioii 00BEM MPOEKTHBIX pabOT MO3BOJIAET YYECTh UHTEPECH K OCOOEHHOCTHU JIMYHOCTU Ka)JI0Tr0 00y4yaromierocs.
3aHsATHSI OCHOBAaHbI Ha IMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUAX O0YUEHHUS, @ TAKKE CUCTEMHO-/I€ATEIbHOCTHOM METO01€ 00yUEHUSI.

JlanHasi mporpaMmMa npejrosiaracT BapuaTUBHbINA MOJIX0/J], TaK KaK B 3aBUCMMOCTH OT 00Y4YarOIIErocs MO3BOJISIET YBEJIUYUTh UM YMEHBIIUTD
00BEM TON WIJIM MHOM TE€MBI, B TOM YHCJIE U CIIOKHOCTD, a TAaKXkKe MOPSAA0K IPOBEIECHUS 3aHATUH.

2.2.2. OcHOBHOE cojiepKaHie yu4eOHbIX IPEAMETOB Ha YPOBHE OCHOBHOT'O 0011eT0 00pa3oBaHus

Ha npotspkeHunn kypca mporpaMmbl 00ydaroIiuecs MO3HAKOMSTCS C Pa3IMYHBIMU Te€OMH(OPMAlMOHHBIMU CHCTEMaMH, Y3HAIOT, B KaKHX
o0nacTax mnpuMeHsieTcsl reonH(opMaTrKa, Kakue 3afadyd MOXKET pellaTh, a TaKKe CMOIYT CaMM IPHUMEHSATh €€ B CBOEW IOBCEIHEBHOM KHU3HHU.
Ooyuaromuecs: 6a30B0 YCBOST NPUHIUN NMOo3uIMOHNpoBaHus ¢ noMoisio 'HCC. Y3HaroT, kKak MOXKHO OpraHM30BaTh COOp CIYTHUKOBBIX JAHHBIX, KaK
OHU TIPEJICTABIISAIOTCS B TEKCTOBOM BHJIE€ M KaK MX MOXXHO BU3YaJM3UpOBaTh. B pamkax mporpammbl BBIOEPYT NMPOEKTHOE HAlpaBlieHHE, HaydaTcs
CTaBUTb 33/1a4H, UCCIIE0BATh IPOOIEeMaTHKY, IIJIaHUPOBATh BEACHHUE MTPOEKTA U TPAMOTHO PacHpeesITh pOJIM BHYTPH KOMAaH/IbI.

OOyyaromuecs CMOTYT IO3HAKOMHUTBCS C HUCTOpPHEH NpuUMeHEHUs OeCHUIOTHBIX JIeTAaTeNbHBIX alaparoB. Y3HAIOT O COBPEMEHHBIX
OeCNUIOTHUKAX, CMOTYT PELIUTh PA3JIMYHbIC 33]]a4l C UX TOMOIIBI0. Y3HAIOT TakKe U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECTIUIIOTHBIX CUCTEM.
OOyuaronyecs: y3HaloT, Kak co3aéTcst MONETHOE 3a7jaHne Uil OeciiIoTHUKOB. Kak nmpou3BoauTes 3amyck U JanbHeimas cbéMka ¢ momomisio bAC.

A Taxkxe moJrydaT Takue€ pe3yJIbTaThbl C’béMKI/I, KakK OpTO(I)OTOHJ'IaH n TpéXMCpHBIe MOACIIH.



OOyuvaromuecss yriayOsTCsS B TEXHOJOTHIO OOpPaOOTKM TeOJaHHBIX MYTEM aBTOMATHU3MPOBAHHOTO MOJICITHPOBAHHS OOBEKTOB MECTHOCTH.
CaMoCTOATENBHO CMOTYT BBIIIOJHUTH CbEMKY MECTHOCTH 110 OJETHOMY 3aaaHut0. Coznanyt 3D-moznenu.

OOyuaromuecs 03HAKOMSTCSI C Pa3IMYHBIMU YCTPOMCTBAMM MPOTOTUIIMPOBAHMS. Y3HAIOT OOIIME MPUHIUIBI pabOThl YCTPOMCTB, Cepbl UX
MPUMEHEHUS. U MPOAYKTHI JIEATEIbHOCTH IaHHBIX YCTpoHCTB. OOydvaromuecs Haydarcs rotoBuTh 3D-monenu Ais medyaTu ¢ MOMOILIBI0 SKCHOpTa
JTaHHBIX. J[OTIONHAT MOAENH MO JAaHHBIM a’pO(OTOCHEMKH C MOMOIIBIO PYyYHOTO MOAETHpPOBaHUA. lIpUMEHST ycTpoicTBa Ui MPOTOTUIHPOBAHUS
JUI [Ie4aTy 3a/laHusl.

OOyuaromuecs u3y4yaT OCHOBBI B MoArotoBke mpeseHTammu. Coszmanyt e€. [ToaAroroBsTCS K MpeACTaBICHUIO PEalM30BaHHOTO MPOTOTHUIIA.
[IpencraBsat ero, 3amumiasi IPOEKT.

3.1. [IpumepHBIi y4eOHBIH IJITaH OCHOBHOT'O 00IIETO 00pa30BaHUS

3.2. Cucrema yciaoBUi peain3aliii OCHOBHOM 00111€00pa30BaTeIbHOM MPOrpaMMbl

3.2.1. Onucanue KaJpOBBbIX YCIOBUI peaau3alMd OCHOBHOM 00pa3oBaTelbHOI MporpamMmbl OCHOBHOTO 0OIIero oOpa3oBaHMs (ONUCaHHE
KOMIIETEHIMI HaCTaBHUKA)

HacrtaBauk nporpammsl «I'eonHpopmarnka» pabOTaeT Ha CTHIKE CaMbIX AaKTYyalbHBIX 3HAHUN 110 HAIPaBJICHUIO T'€ONPOCTPAHCTBEHHBIX
TEXHOJIOTHUH, a TaK)Ke TeHEPUPYET HOBBIE MOJIXO/Ibl M PELICHMs], BOIIONIAS X B peasibHble IPOeKThl. HacTaBHUK SBISETCS TPAaMOTHBIM CHEIHAJIMCTOM
B 005acTu reonH(GOpPMAIMOHHBIX CHCTEM, CIEIUT 33 HOBOCTSAMHU CBOEH OTpaciii, U3ydyaeT HOBble TeXHONoruu. OO6nasaeT HaBbIKAMU HPOEKTHOMN
NesTeIbHOCTH, BHEPSIS €€ MPUHIIMIIBI B ITpoLiecc 00yUeHHUSL.

HacrtaBHuk B paBHOIl cTeneHH 00JaJaeT Kak CUCTEMHOCTBIO MBIIUIEHUS, TaK U JIyXOM TBOPYECTBAa; MOOMIIEH, YyMEeT paboTaTh B KOMaH]E,
KPUTHYECKH MBICIIUTh, aHAJTU3UPOBATh U 0000IaTh OIBIT, TeHEPUPOBATh HOBOE, YMEET CTABUThH 3a/ladM U peulaTh UX, a TaKkKe paboTaTh B YCIOBUSAX
HEONpeIeNEHHOCTH U B PaMKaxX MPOEKTHOW mapaJaurMbl. [loMrMo 3TOT0, HAaCTaBHUK 00J1a/1a€T MeIarornyecKon Xapu3MoHu.

Copepxanue Kypca

OcHoBHbBIE pa3ae/ibl IPOrpaMMbl Y4e0HOI0 Kypca

1) BBenenue B 0CHOBBI F¢OMH(OPMALMOHHBIX CHCTEM U NPOCTPAHCTBEHHBIX JAHHBIX.



OOyuarommecs: MO3HAKOMSTCS C Pa3IMYHBIMU COBPEMEHHBIMH T'€OMH(POPMALMOHHBIMUA CHCTEMaMH. Y3HAIOT, B KaKuX 00JaCTsIX MpUMEHSEeTCs
reonH(pOpPMaTHKa, KaKUe 3a]1a4l MOXET pelIaTh, a TAKKE Kak 00yJarolecss MOTyT CaMH IPUMEHSATH €€ B CBOCH MOBCETHEBHON YKU3HU.

2) Ypok padorsi ¢ TJIOHACC.

OObyuaromuecs 6a30BO YCBOST MpUHUMI No3uMoHupoBaHus ¢ nomomibio 'HCC. V3HaioT, kak MOXHO OpraHu30BaTh cOOp CIYTHHUKOBBIX
JAHHBIX, KAK OHU IIPEJCTABJISIIOTCS] B TEKCTOBOM BUJIE U KaK UX MOYKHO BU3YaJIU3UPOBATh.

3) Bb100p npoeKkTHOr0 HANpaBJIeHUs M pacnpeejieHle pPoJieil.

Br16op npoextHoro Hampasnenus. [locranoska 3agauun. Mccnenoanue npobnemaruku. [InanupoBanue npoekra. Pacnpenenenue poseil.

4) YcTpoiicTBO U NprMeHeHne 0eCTUI0THUKOB.

OO6yuaromuecs mo3HakomsiTcs ¢ ucropueit npumenenust BAC. Y3nator o coBpemennbix bAC, kakue 3agaud MOXKHO peniaTh ¢ UX MOMOIIBIO.
VY3HaT Tak’ke OCHOBHOE yCTpOicTBO coBpeMeHHbIX BAC.

5) OcHOBBI CHEMKH € 0€CITUIOTHUKOB.

OOyuarommecs: y3HaKoT, Kak co3faéres nonérHoe 3aaanue g BAC. Kak npousBoaures 3anmyck M JanpHeimas cbéMka ¢ nomouisio BAC. A
TaKKe KaKhe pe3yIbTaThl MOXKHO TMOJIYUYUTh U KaK ATO clieaTh (MmojaydyeHrue opTodoToruiana u TpEXMEPHON MOICIIN).

6) Yray06éHHoe u3yueHue TeXHOJI0Tuil 00padoTKH reoJaHHbIX.

ABTOMaTH3UPOBAHHOE MOJIEIMPOBAHUE 0OBEKTOB MECTHOCTH ¢ moMolbio Agisoft PhotoScan.

7) COop reoxaHHbIX.

AspodoTochEMKa, BEITOJIHEHNE ChEMKH MECTHOCTH T10 MOJIETHOMY 3aJIaHUIO.

8) O0padoTKa U aHAJIN3 Te0IaHHbIX.

Cozmanne 3D-monenei.

9) H3y4yenue ycrpoiicTBa 1J1s1 NIPOTOTUIIHPOBAHNS.

O3HaKoMJIEHHE C YCTPOICTBaMU MPOTOTUIIMPOBAHUS, PEAOCTaBICHHBIMU oOyyaromuMcs. O0ydaronecs y3HaT 00Iue MPUHIUIBI paboThI

YCTpOﬁCTB, a TaKyKC Korga OHHU IPUMEHAIOTCA U YTO C UX IMOMOIINBIO MOYKHO ITOJIYUUTD.



10) IloaroroBKa JaHHBIX JJIsl YCTPOiCTBA MPOTOTHIIMPOBAHMS.

[TonroroBka 3D-mozenel, 3KCIOPT JaHHBIX, TOATOTOBKA 3a/1aHUi 11O [T€YaTH.

11) IIporoTUNHpOBaHUeE.

[Ipumenenue ycTpoiicTB npoToTunupoBanus (3D-nipuHTED).

12)  TIlocTpoeHme MPOCTPAHCTBEHHBIX CIIEH.

JlononHeHne Mojenel MO JaHHBIM a’dpOPOTOCHEMKH C IMOMOIIBIO PYYHOTO MOACTHPOBAHHMA M TOATOTOBKA K IIE€YaTH HAa YCTPOMCTBax
MPOTOTUIIUPOBAHHUS.

13) IloaroroBKa mpe3eHTAIHIA.

N3ydyeHue ocHOB B OAroTOBKe pe3eHTanuu. Coznanue npeseHranuu. [loaroToBka K npeCTaBIEHUIO PEAIM30BaHHOTO POTOTHIIA.

14)  3ammTa NPOEKTOB.

Hpe,[[CTaBJ'IeHI/Ie pCaIM30BaAHHOTO ITPOTOTHUIIA.

TemaTn4eckoe MIIAHUPOBAHUE

Ne n/n Pa3zoenvt npoepammel yuebnozo kypca Bcezo uacos Bpems nposedenus
1 [ 3nakomcTBO. TexHuka 6e3onacHocT. BBosHOE 3ansATHE («MEHSSI MUDPY). 1
Beenenne B reonnpopmannonnbie TexHonoruu. Keiic 1: «CoBpeMeHHbIe KAPThI, HJIH 6
Kak onmucars 3emiro?».
2 Heo0xoaMMocTh KapThl B COBPEMEHHOM MHUPE. 1
3 Cdepsnl npuMeHeHHs, TEPCTIEKTUBBI UCIIOIB30BaHUS KapT 1
4 BekropHbie anHble Ha kapTax. 3HakoMcTBO ¢ Be6-I'MC. L[BeT kak aTpuOyT KapThl. 1
5 3HAaKOMCTBO C KapTorpau4ecKiMHU OHJIaiH-CEepBUCAMHU. 1

6 Cget u Bet. Poib 11BeTa Ha kapte. Kak 3acTaBuTh 11BeT paboTaTh Ha ceOs? 1




7 Co3zanue u myoJuKaius coOOCTBEHHOM KapThl. 1

Keiic 2: «I'1o0anbHoe no3unnonuposanue “Haiigu ce6s1 Ha 3eMHOM mIape”». 2
8 CucreMsl r100aIbHOTO MO3UIIMOHUPOBAHUS. 1

9 [IpyMeHeHre CIyTHUKOB I TO3UIIUOHUPOBAHHSL. 1
®oTorpadpuu U NaAaHOPaMBbI. 5
Hcropus ¢pororpaduu. dotorpadus kak crocod n3ydeHus: OKPYKAIOIEro MUPA. 1

10 XapakTepucTuku (poToamnmnapaToB

11 [Toryuenue kauectBeHHOrO hoTocHuMKa.Coznanue chepuueckux nanopam. OCHOBHBIE 1
nousitust. Heobxomumoe ob6opynoBaHue.

12 TexHuka ch€MKHU chepruecKux MaHOpaM pa3IndHo anmapaTtypoi (kamepbl cMapThOHOB 6e3 1
HITaTUBOB, LU POBbIE POoTOANMIAPATHI CO IITATUBAMHU U T. [I.).

13 Co3nanue chepuueckux naHopam. CrivBka nosrydyeHHbIX (GoTorpaduii.

14 Koppeknus u peTyms naHopam. 1
OcHoBbl a3podorochémku. [Ipumenenne BAC (0ecnnnI0THBIX ABUAIIMOHHBIX CHCTEM) B 14
aspodorochémre (Keiic 3.1: «/luis1 yero Ha camom geJie HyKeH 0eClIMIOTHbIN
JieTaTeJbHBIH anmnapar?»).

15 doTorpamMmeTpust U €€ BIMSIHUE HA COBPEMEHHBIN MUD. 1
CueHapuu chEMKH 00BEKTOB IS MTOCTIEIYIOIIETO IIOCTPOCHUS X B TPEXMEPHOM BHJIE.

16

17 [TpuHIMT TOCTPOEHUS TPEXMEPHOTO N300paKeHHsI HA KOMITBIOTEPE. 1

18 Pabota B poTtorpammerpuueckom [10 — Agisoft 1

19 PhotoScan nnum ananornanom. O6paboTKa OTCHATOTO MaTepuaa. 1

20 becimiiotHuk B reonHdopmaTuke. 1




21 YcrpoiicTBo U mpuMeHeHue apoHa. Texaundeckue ocooeHHoct BITJIA. 1
22 [TunotupoBanue BITJIA. Mcnions3oBaHue O€CIMIIOTHUKA JIJIS1 CHEMKH MECTHOCTH. 1
23 Bosnukaronme npobiemsl pu co3garauu 3D-mozernei. 1
24 Crioco6b! pe1akTHPOBaHUS TPEXMEPHBIX MOJAETICH. 1
TexHonOrnu NPOTOTUNIUPOBAHUS 1

25
26 YcTpoiicTBa 151 BOCCO3/IaHUS TPEXMEPHBIX MOJIEIIEH. 1
27 Pa6ora ¢ 3D-npunTepom. 1
28 Ou3nyeckue U XUMUYECKHE CBOMCTBA IacThKa s 3D-npunTepa. 1
29 [TeyaTh TPEXMEPHOI MOJICTIHN IIIKOJIBI. 1
Keiic 3.2: «A3meHeHHe cpebl BOKPYT HIKOJIbD». 7
30 Pa6ora B I1O nns pydnoro tpéxmepHoro moaenupoanust — SketchUp unu aHanoruaHom. 1
31 OKCHOPTHpPOBaHUE TPEXMEPHBIX (ailsioB. 1
32 [TpoexTupoBaHye COOCTBEHHOM CILIEHBI. 1
33 ITeyats Mozenu Ha 3D-nipuHTEpE. 1
34 Odopmiierne TpEXMEPHON BEIIECTBEHHOM MOIEIH. 1
35 [ToaroToBka 3amuTH TPOEKTA. 1
36 3ammra npoeKToB. 1
UTOr0 36

KEﬁCbl, BXOAH LL"Me KpaTkoe coaeprkaHue

B Nporpammy




Kelic 1. CoBpemeHHble Kelic 3HaKOMUT 06yYaloLWMXCA C PAa3HOBUAHOCTAMM AaHHbIX. Pelwan 3agadvy Keica, obydatowmeca NnpoxoanT cneayoume
KapTbl, unu Kak onncaTb TeMaTUKU: KapTbl U OCHOBbI X POPMUPOBAHUSA; U3YYEHWNE YCNOBHbIX 3HAKOB M MPUHLMMNOB UX OTOBpaXKeHUs Ha KapTe;
3emnto? CUCTEMbI KOOPAMHAT U MPOEKLMNI KAPT, X OCHOBHbLIE XapaKTEPUCTUKM U BO3MOXKHOCTM NPUMEHeEHMA; macliTab u gp.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMUPOBAHUA KapTbl.

Keic 2. TnobanbHoe HecmoTpsa Ha TO, YTO HaBUraTOPbI U CMOPTUBHbIE TPEKEePbl CTa/IM HEOTHEM/IEMOW YaCTbHO HALWeW KMU3HWU, Mano KTO 3HaeT
nosuumnoHnpoBsaHue «Haam | npuHumMn ux paboTbl. Mpoiiaa Kelic, obyyatowmecs ysHatoT npo INTOHACC/GPS — npuHumMnbl paboTbl, UCTOPUIO,
cebs Ha 3eMHOM Luapey. COBpPEMEHHbIE CUCTEMBI, TpUMeHeHue. NprumeHeHne norrepos. Buayanmsauma TEKCTOBbIX JaHHbIX HA KapTe. Co3gaHune

KapTbl MHTEHCUBHOCTH.

Kelic 3.1. AspodoTocbéMKa. | OBBEMHDIN Keic, KOTOPbIM NO3BOINT 06YyYaOLLMMCA OCBOUTL MOJTHYIO TEXHOJIOTUYECKYIO LLEMOYKY, UCMO/Ib3YEMYIO
«[ns yero Ha camom gene KOMMEPYECKMMMN KOMMNAHMAMMU. YCTPOMCTBO M NPUHLMMbI GyHKUMOHMpOoBaHUA BINJ1A, OcHoBbl $OTO- U BUAEOCHEMKN U
Hy»eH 6ecnunoTHbIN npuHuMnoBs nepegaym nHpopmaumm ¢ bINJ1A, o6paboTka gaHHbIx ¢ BMA.

NleTaTeNbHbIM annapat?».

Keic 3.2. UameHeHMe cpeabl | MpogonkeHue Keica 3.1. Obyyatowmeca, umes B CBOEM PacnopsArKEHUM 3N1eKTPOHHYO 3D-moaenb WKobl, NPOAONKAOT
BOKPYT LWWKObI. BHOCUTb MU3MEHEHMA B MPOAYKT C Liesibto 61aroycTpoiicTea pamoHa. Obyyatowmeca NpoLo 1 KaoT COBEPLIEHCTBOBATL CBOM
HaBblK 3D-moaennpoBaHuA, 3aBepLUAA NPOEKT.

4.2.4. MarepualbHO-TEXHHUYECKUE YCIOBUS peaju3allliil OCHOBHOW 00pa30BaTENbHON MporpaMmbl (IO CYTH, OOBEIUHEHHUE BCEX PECypCOB,

IIPOIMCAHHBIX B Keiicax)
Cnucok 060pyaoBaHMs

Ne n/n HanmeHoBaHue | KpaTkue TexHU4eCKne XapaKTepuUCTUKMU Ea. nsm. Kon-so

1 | KomnbloTepHbiii Knacc UKT

1.1. MOV (nmpunrep, ckaHep, KOIHp) Munumanbsble: popmat A4, nazepHslid, 4/0. IT.




1.2. HoytOyk HacTaBHMKa ¢ HoytOyxk: LIT.
HPCHYCTaHOBﬂfHHOﬁ 5 MIPOU3BOIUTENILHOCTH Iportieccopa (mo Tecty PassMark —
OTICpANOHHON CHCTCMOH, CPU BenchMark http://www.cpubenchmark.net/): ne
O(HCHBIM TIPOTPAMMHBIM .
obecrieueHueM Meree 2000 epanmy;
00bEM onepaTUBHOM amMsATH: He MeHee 4 [70;
00BéM Hakonurtenst SSD/eMMC: ne menee 128 I'6;
[1O nns mpocMoTpa U peIaKTHPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, JIEKTPOHHBIX TAOJIUI] M IPE3CHTAINN
pactpoctpan€HHBIX GopmartoB (.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xIsx, .odp, .ppt, .pptx). 1
1.3. HoytOyk ¢ npenycranoBienHoil | HoyrOyk: LIT.
OINEPAMOHHON CHCTEMOH, He Hmxe Intel Pentium N (nnm Intel Celeron N), He Huxe
OHCHBIM NPOTPAMMHBIM 1600 MI'm, 1920x1080, 4Gb RAM, 128Gb SSD;
obecneuenuem MPOU3BOAUTENBHOCTS Ipoleccopa: He MeHee 2000
€IMHULL;
1O m1st MpOCMOTpa M peaKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, 3JICKTPOHHBIX TaOIUI] U MIPe3eHTAIIHIA
pacmpoctpan€nHbix Gopmatos (.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xIsx, .odp, .ppt, .pptx). 10
1.4. WHTEepakTUBHBIN KOMIUIEKC KonnuecTBo ogHOBpeMeHHBIX KacaHUi— He MeHee 20. IIT.
1
YPpok TexHoJ10rumn
2.1. AnutuBHOE 000pYyIOBaHUE




2.2.

3D-o60pynoBanue (3D-
IIPUHTEP)

MuHuManbHbIE:

TUI npunrepa: FDM;

marepuai: PLA;

paboumii CTOJI: C IOJOTPEBOM;

pabouast obsactb (XYZ): ot 180x180x180 mm;
CKOPOCTHh TeuaT: He MeHee 150 Mm/cek;
MUHUMAJbHAsI TOJIIMHA cJI0s: He 6ojee 15 MKMm;
dopmar daitnos (ocaorHsie): STL, OBJ;
3aKpBITHIN KOPITYC: HAJTUYHE.

IIT.

2.3.

[Mnactuk nns 3D-npunTtepa

TonmuHa mIacTUKOBOM HUTH: 1,75 MM;
Marepuai: PLA;
BeC KaTylku: He MeHee 750 rp.

15

2.4.

I1O nns 3D-monenupoBanust

O6naunsiii uncTpymMeHT CAIIP/ACVYII, oxBaTbIBaromui
BECh IIPOLIECC paOOTHI ¢ U3JIETUSIMU — OT
IPOEKTUPOBAHUS 10 U3TOTOBJICHHUS.

JlonoaHUTENbHOE 000PYIOBaHHE

2.5.

[IIneM BUpTyaIbHON
peanbHOCTH

Ob6mee paspemienue He MmeHee 2160x1200 (10801200
JUTSL KaXKJI0TO TJ1a3a), yroi o63opa He menee 110;
HAIM4YUe KOHTPOJJIEPOB — 2 IT.;

HaJIMYNUEC BHCUIHUX JATYUKOB — 2 IIIT.,

pa3bEM 7S MOAKITIOYSHHS HAYIIIHUKOB: HAaJTH4KeE;
BCTpPOCHHAs KaMepa: HaJTuvue.

KOMIIJIEKT

2.6.

[IITaTuB 15 KperaeHus
0a30BBIX CTAHIUH

KommiekT u3 1Byx mratuBoB. COBMECTHMOCTb CO
[IJIEMOM BUPTYaJIbHOM pealbHOCTH, 11.2.3.1.

KOMIIJIEKT

2.7.

Hoyt6yk ¢ OC nnst VR-mnema

KonnuectBo siaep npoueccopa - He MeHee 4
TakToBas yacTora npoueccopa - He meHee 2500 MI'n
Buneokapra - He Hmke Nvidia GTX 1060, 6 I'0
BUJICONAMSITh

O0beM onepaTUBHON MaMATH - He MeHee & T0.




2.8.

MHoromnoabs30BaTelIbCKast
CUCTEMA BUPTYAJILHON
peanbHOCTH € 6-KOOPIMHATHBIM
OTCIICKUBAHUEM TOJI0KCHUS
MoJIb30BaTelnei

TpeGoBaHuUs K CHCTEME BUPTYAIBHOM pPeaJbHOCTH:
HOJJIEPKKa MOOMIIBHBIX IIIEMOB BUPTYaJIbHOM
peansHOCTH o yrpasiacaueM OC Android;

HOJJIEPKKA YITPABJISIONUX KOHTPOJUIEPOB €
BO3MOYKHOCTBIO 6-KOOPJANHATHOTO OTCIIEKUBAHUS
IOJIOKEHHSI B TIPOCTPAHCTBE;

TEXHOJIOTHS TIOJTHOM KOMIIeHcaluu Jyiara (anti-latency):
n300pakeHHe JOJKHO BBIBOJAUTHCS JUIS TOYEK, B KOTOPBIX
OKa)KyTCsI JIEBBIN M TIPaBbIH IJ1a3a M0JIb30BATENS Yepes
BpEMsi, KOTOPOE JOJDKHO MTPOMTH ¢ MOMEHTA Havaja
OIIPeJIEIICHNs] MECTOIIOJIOKEHHUS TJ1a3 MOJIb30BATENS JI0
MOMEHTa OKOHYaHHS BBIBOJIA H300PAKEHMSL. |

IUTOIIA/Ib OTCIIEKHUBAHHUS MTOJIb30BaTelcii — He MeHee 16
KB. M;

KOJIMYECTBO IM0JIb30BATEIe — He MeHee 3 dell.

TpeboBaHMs K cUCTEME OTCIEKUBAHUS ITOJIOKEHHS
MoJIb30BaTeNeH (TpEeKUHTA):

THUII CUCTEMBI OTCIIS)KUBaHUS: 6-KOOpIMHATHAS cUCcTEMa
OTCJIC)KHBAHUS,

oOIIMii BEC OIHOTO YCTpOHCTBA TpeKHHra — He 6oiee 20
r,

TEXHOJIOTUS: ONTHKO-UHEPIMAIbHBIN TPEKUHT, AKTHBHBIE
MapKepsl, paboTaronue B HHQPaKpacCHOM JIHAIIa30HE;
yroi 0630pa ONTHYECKON cucTeMbl — He MeHee 230
TpajycoB;

BpeMs OTKJIMKA CHCTEMbI TPEKHHTa — He 6oJjiee 2 Mc;
pa3MeleHne CeHCOPOB: Ha 00BEKTE OTCIICKUBAHHS,
CEHCOPBI, UCTIOJIb3yeMbIe JJISl OTCIICKUBAHUS IIIJIEMOB
BUPTYAJIBHOW PEAIIBHOCTH U JUISI OTCIEKUBAHUS
JIBIDKEHUH PYK MOJIb30BATENeH, JOIKHBI ObITH
HUJICHTUYHBIMHA U B3aNMO3aMCHSIECMbIMU,

pasMelleHHe aKTUBHBIX MAapPKEepPOB: HANOJIbHOE,

Komrw.




BCE KOMIIOHEHTHI CUCTEMBI TPEKUHTA JJOJIKHBI
MOHTHUPOBATHCA Ha 110J1, 0€3 HE0OXO0IUMOCTH
MOTOJIOYHOT'0/HACTEHHOTO MOHTAKa,

HAJIMYUE CEHCOPOB B COCTABE €AMHOIO YCTPOMCTBA
TPEKUHTA: aKCeIePOMETP, THPOCKOII, ONITUYECKUN CEHCOD;
94acTOTa OTCIICKUBAHUS TIOJIOKEHUS TIOJTB30BATEIIS:

- akcenepometp: He MmeHee 2000 BEIOOPOK/C;

- rupockon: He MeHee 2000 BEIOOPOK/C;

- ONTUYECKUIA ceHcop: He MeHee 60 BRIOOPOK/C;
MOTPEITHOCTh OTCIICKUBAHUS TIOJIOKEHUS TI0JIb30BATEIIS B
MIPOCTPAHCTBE HA IIoMmaau 6 M X 6 M — He 6onee 10 mvm;
MUHUMAIBHOE KOJIMYECTBO TOJI30BATENICH,
MOJAJEP>)KUBAEMOE CUCTEMOM TPEKUHTa, HE MEHee 3 uell.

TpeOoBaHuMs K MOKa3aTEIIAIM XpaHEHUS, TPAHCTIOPTHPOBKHU
Y HaCTPOWKHU:

BpEMsI MIOJTHOTO Pa3BEPTHIBAHUS U HACTPONKHU CHCTEMBI
JUIA IUTOIIAIM OTCIEKUBAaHUA 16 KB. M —He 6oiee 90
MHH;

HEO0OXO0IUMOCTh KAJTMOPOBKHU B TIPOIECCE IKCILTyaTaIlliN
— OTCYTCTBYET;

temneparypa xpanenus: -30°C .. + 50°C.

TpeboBanus k cioco0aM yIrpaBieHNUs HHTEPAKTUBHBIMU
MOJIETISIMHU:

NOAJEPKKA 6-KOOPIMHATHOTO OTCIIEKUBAHUS MOJIOKEHUS
YIPaBISAIOLIUX YCTPOMCTB B IPOCTPAHCTBE.

TpeboBaHMs K IPOrpaMMHOMY 00ECTIEYEHHIO:

no;mepml(a CUCT! eMOI>'I TpeKI/IHFa OHepaHI/IOHHI)IX CUCTCM.
Windows, Android;

IIPEA0CTABIEHHE HEOTPAaHUYEHHOM 110 BPEMEHHU
HUCITIOJIB30BAaHU S HpOCTOﬁ (HCHCKHIOHHTCHBHOﬁ) JIMIICH3UN




Ha KOMMEPYECKOE UCIOJIb30BaHUE ITPOTrPAMMHOTO
obecrieueHust CUCTEMbI TpeKUHra Ha ojiuH nuiem ¢ OC
Android (6eccpounast TuIieH3us1) — 3 IIT.

OO0mue TpeGoBaHUS:

HATMYUE MOOWIBHBIX [TUIEMOB BUPTYAJILHON peaTbHOCTH
Oculus Go wim aganor — 3 miT.;

HAJTMYUE KOMIUICKTA ITPOBOIOB U 3apSAHBIX YCTPOWCTB
1151 6ecriepe0oitHOM paboTHI.

1O mist 06paboTkH N300paskeHM U onpeaesieH s HOPMBI,

2.9. pa3sMepoB, NOJOKEHHS U MHBIX XapaKTEPUCTUK O0BEKTOB
®dororpammerpuyeckoe [10 Ha IJIOCKOCTH WIH B IIPOCTPAHCTBE. IIT.
KoMmakTHBI KBaIpOKONTEP € TPEXOCEBBIM
2.10. crabunu3aTtopoM, kamepoit 4K, makcumanbHON
KBangpoxonrep Mavic Air JTAJIbHOCTBIO NIEpEIaul HE MEHEE 6 KM. IIT.
KBagpoxonrep ¢ kamepoii, Bec He 6osiee 100 r B cOope ¢
MPONEUIEPOM U KaMEPOH;
2.11. ONTUYECKUI TaTUMK OMpeeICHUs TO3UIUN — HAIUYHE;
BO3MOYKHOCTH YIaJIEHHOTO MTPOrPaMMHPOBAHUS —
Ksagpokontep DJI Tello HaJIN4ueE. IIT.
3 | Meaua3ona
3.1 | ®oroanmapar ¢ 00bEKTHBOM KonnuectBo a3 pexTuBHBIX nHKcenei — He meHee 20 IT.
MUIH.
3.2 | Buneokamepa [Tnanmer (s obecnedeHuss COBMECTUMOCTH ¢ 1 2.3.6) ¢ IIIT.

PUMEPHBIMH XapaKTePUCTUKAMHU:
nraroHanb/paspenienue: He MeHee 2048x 1536 nukceneii;
JIMaroHajb dKpaHa: He MeHee 9.7";

BcTpoeHHas namiaTh (ROM): ne menee 32 I'b;
pazpemieHue poTokamepsl: He MeHee 8§ Mi;

Bec: He Ooinee 510 1

BbIcoTa: He Ooisiee 250 MM.




3.3 | Kapra mamsitu miist O0BéM mamaTu — He MeHee 64 10, xitacc He Huke 10. LIIT.
¢doToanmapara/BuIeOKaMEPhI 2
34 | llTaTus MakcumanbHast Harpy3ka: He 6ojee 5 Kr; IIT.

MaKCUMAaJIbHAS BBICOTA CHEMKHU: HE MeHee 148 cMm

4.2.5. UudpopmMalMOHHO-METOIUYECKUE YCIOBUSl peau3allid OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO 00IIero oopazoBaHus (CIUCOK

BHEIIIHUX METOJI. MaTepUaAJIOB) (CCHUIKH Ha JIOI. MaTepHUaIbl — MPOIKUCHIBAEM B KEHCax)
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