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HosicHuTeIbHAS 3alIUCKA

[Tporpamma pa3paboTana Ha OCHOBE 001Ie00pa30BaTEILHON POTPAMMBI
«["eonndopmanonnbie TeXHONOrUW» aBTOPbI: beicTpoB A.1O., ®omunbix A.A.Mocksa 2019, ¢poH HOBBIX
¢dbopm pa3BuTHs 00pa3oBaHus, B paMKax IpoekTa «Touka pocTay.
AKTYaJILHOCTb: CETOHs reOMH()OPMAIIIOHHBIE TEXHOJIOTHH CTAIH HEOThEMJIEMON YacThIO HAIICH KU3HHU, JTFOO00H
COBPEMEHHBIN YEJIOBEK MOJIb3YETCS] HABUTAIIMOHHBIMH CEPBUCAMHU, MPUIIOKCHUSIMU JJI1 MOHUTOPHHTA
OOIIECTBEHHOTO TPAHCIIOPTAa 1 MHOTMMH JPYTHUMHU CEPBUCAMH, CBA3aHHBIMU C KapTaMU. JTU TEXHOIOTHH
HCIIOJIL3YIOTCSI B COBEPIIICHHO PA3JIMYHBIX cepax, HAUMHAsI OT pearupOBaHUS IMPU YPE3BBIYANHBIX CUTYAIUIX H
3akaHuuBas MapkeTuHrom. Kypc «'eonndopmalinoHHbIe TEXHOJIOTUMY MTO3BOJSET CPOPMHUPOBATH Y
00y4aroImuXxcs yCTOMYUBYIO CBS3b MEXy HH(POPMAIIMOHHBIM U TEXHOJIOTHYECKUM HAIIPaBJICHUSIMHA HA OCHOBE
pealbHBIX MTPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a3poPoTOChEMKA, KOCMUYECKasi CbEMKa, BEKTOPHBIC KapThl U
Ap. DTO MO3BOJIUT O0YJAFOIIUMCS TTOJTYYUTh 3HAHUS 110 HCIIOJIb30BAaHUIO TEOMH(POPMAIIMOHHBIX HHCTPYMEHTOB U
MIPOCTPAHCTBEHHBIX JAHHBIX JJI1 IOHUMAHHUS U U3yYEHHUSI OCHOB YCTPONCTBA OKPYKAIOIIETO MUPA U MPUPOIHBIX
aBiieHni. OOyuaroluecs: CMOr'yT peaJn30BbIBaTh KOMaH/IHbIE IPOEKTHI B c(pepe HcClIe0BaAHNS OKPYKAIOIIETO
MHpa, Ha4aTh UCIOJIb30BATh B OBCEIHEBHOM KU3HU HAaBUTALIMOHHBIE CEPBUCHI, KOCMUYECKNE CHUMKH,
AJIEKTPOHHBIE KapThl, COOMPATh TaHHBIE 00 00BEKTaX HA MECTHOCTH, co371aBaTh 3D-00bEeKThl MECTHOCTH (KaK
OT/eNIbHBIE 3[1aHNUs, TaK U IIeJIble TOPO0J1a) U MHOTOE/IPYToe.

Kaaccudukanusa nporpaMmmpl: TeXHUYECKAS.

HanpasiieHHocTh 00pa3oBaTebHOM nporpaMmbl:  00pa3oBaTe/ibHasi IPOrpaMma
«[eonHpopmManmoOHHbIE TEXHOJOTHN» SABJIsIETCS 001e00pa30BaTeIbHON MPOrpaMMoii mo
npeaMeTHOH00IacTH

«TexHoaorus.

POyHKIHOHAJIBHOE NPEeJHA3HAYEHHE POrPAMMBI: [IPOCKTHAs.
®opma opraHu3anyu: rpynnoBas.
AKTYaJIBHOCTD M OTJINYHMTEJIbHbIE 0COO€HHOCTH IIPOrPAMMBI

HoBu3Ha mnporpammbl 3akiioyaeTcs B CO3/aHUU YHUKAJIbHOM 00pa3oBaTelbHOHM  Cpejbl,
bopmupyromiei MPOEKTHOE MBIIUICHHE 00YUJAIOIIUXCS 32 CYET TPAHCIISIUH

MIPOEKTHOT'O CIIOco0a AesITeIbHOCTH B PAMKAX PEIIEHUS] KOHKPETHBIX MPOOIEMHBIXCUTYALIUH.

AKTYaJlbHOCTb IpOTpamMMbl 00yCIIOBJIEHA TEM, 4TO paboTa HaJl 3a7jauaMu B paMKaX MPOEKTHOMN
NesITeNbHOCTH (POPMUPYET HOBBIM THUI OTHOIIEHHUS B paMKaX CHCTEMBI «IIPUPOJIa — OOIIECTBO — YEJIOBEK —
TEXHOJIOTUNY, ONPEACIISIONIIIA 0053aTEIbHOCTh 3KOJIOTHYECKOH HOPMHPOBKH ITPH OPTaHU3AIUH JTIF0OO0H
JeSATeTbHOCTH, YTO SBIISICTCS IEPBBIM IIaroM K (POPMUPOBAHUIO «ITOKOJICHHSI Pa3BUTHSI», SABISIOIIETOCS
TPEHIOM Pa3BHUTHUsI COBpeMeHHoro obmiectBa. [Iporpamma mpeanosnaraer GopMupoBaHue y 00ydaromxcst
NIPEJCTABICHUN O TEHIEHIMIX B PA3BUTHH TEXHUYECKOH chepbl. HOBBIN TEXHO-IPOMBIIIICHHBIH YKIIa]] HE
MOXET OBITh TIOJIOKEH B (hopMaT OOIIeCTBA pa3BUTHSI TOJIHKO HA OCHOBAHUHM HOBH3HBI (PU3HUECKUX
MIPUHITUIIOB, HOBBIX TEXHUYECKHUX PEIICHUH U KJIACTEPHBIX CXEM B3aUMOJICHCTBUS Ha OCTHHIYCTPUATIHHOM
JTare pa3BUTUS COLMYMa, a /ISl Pa3BUTHUs OOILECTBA HENPEI0KHO BKIKOYAET B c€0s TEHAECHIUIO K OOPETEHUIO
COHAINPABJICHHOCTH aHTPOMOTEHHBIX (PaKTOPOB, 3AaKOHOB Pa3BUTHUSI OHOC(EPHI M KYIBTYPHOTO Pa3BUTHSL.

[Tenarornyeckast 11eaecoo0pa3HOCTh 3TOW MPOrpaMMbl 3aKJIIOYAETCS B TOM, YTO OHA SIBJISETCS LIEJIOCTHOU U
HETPEPHIBHON B TEUEHHE BCETO Ipoliecca 00yueHHs U MO3BOJSET 00YJalomEeMycsl Iar 3a I1aroM pacKpbiBaTh B
ce0e TBOpUECKHE BO3MOXHOCTH M CaMOpEalN30BBIBaThCSI B COBPEMEHHOM Mupe. B mpouecce usydenus
OKpY’KaloIlero Mupa oOydarouipecs IMOoJay4yaT JONOJIHUTEeNbHOEe oOpa3oBaHHMe B 00sacTH HMH(OPMATHKH,
reorpaduu, MaTEMaTUKU U (PU3UKH.



OTnUYuTENBHON 0COOEHHOCTHIO JTAHHOW MPOTPaMMBI OT yXKe CY- IIECTBYIOIINX 00pa30BaTEIbHBIX MPOTPaAMM
ABIIAETCS €€ HampaBJICHHOCTh HAa pa3BUTHE OOYYAIOIIMXCS B MPOEKTHOM JEATEIbHOCTH COBPEMEHHBIMU
metonukamu TPU3 u SCRUM ¢ moMoIbi0 COBPEMEHHBIX TEXHOIOTHI U 000pyI0BaHUsI.

Bospact o0yuaromuxcsi: odyyaromuecs 5-9 kimaccos.
Cpoxku peajqu3anuu NporpamMmmal: 68 4acos.
Hanoaunsiemocts rpynm: 12-15 yenosek.

®opMbl 3aHATHIA:

* paboTa Haj PEeLIEHUEMKENCOB;

* 1a00paTOPHO-IIPAKTUUECKUEPAOOTHI;
* JICKIIWH;

* MAacTep-KJIacChl;

* 3aHATUA-COPCBHOBAHMS,

* DKCKYpCHUU;

* IPOCKTHBIECECCHUH.

Metoabl, HCTIOJIb3YyeMble HA 3aHATHSAX:

* mpakTUyecKue (YIpaKHEHUs,3a1aun);

* CIIOBECHBIE (pacckas, becena, MHCTPYKTaXK, YTEHUE CIIPAaBOYHOMIUTEPATYPHI);

* HArJSIHBIC (EMOHCTPAIHS MYJIBTUMETUHHBIX pe3eHTaIui,pororpadun),

* npobreMHbIe (METOABI IPOOIEMHOTO U3JI0KEHHS ) — 00ydaroIuMcs 1aéTcs 4acThb
TOTOBOTO3HAHWS;

* JBPUCTUYECKHE (YJACTUYHO-TIOMCKOBBIE) — OOYJAIOMIMUMCS IIPe- JOCTABISAETCS OObIas
BO3MOYXHOCTh BBIOOPABAPHAHTOB;

* HCCIe0BaTENbCKUE — O0yYalonIrecsl CaMy OTKPBIBAIOT U UCCIEAYIOT3HAHMUS,

* WLTIOCTPATUBHO-O0BSICHUTEIIHHBIC;

* penpoayKTUBHBIE;

* KOHKpPETHbIE U a0CTpaKTHBIC, CHHTE3 U aHaJIN3, CpaBHEHHUE, 0000IIeHNe, abcTparupoBanue, Kiaccupukarus,
CUCTEMAaTH3alIHsl, T. €. METOJIbI KaK MBICTUTEIbHBICOTIEPAIINH;

* WHIYKTUBHBIC,ICTYKTUBHBIE.

enn u 3aga4n peaju3annu 0OCHOBHOI 00pa30BaTeJIbHOM NPO- IPaMMbl OCHOBHOT'O 00111eT0
o0pa3zoBaHust

Ienan: BoBiaeueHre 00yUyarOMUXCsl B MPOEKTHYIO JIEATEIBHOCTh, pa3paboTKa HayYHO-UCCIIEI0BATENbCKUX

Y MHYKEHEPHBIX TPOEKTOB.

3agauu:
o0yyarorue:

* IpUOOpETEHHUE U YIIIYOJICHUE 3HAHUW OCHOB MPOEKTHUPOBAHUS U YIIPABICHUSTIPOCKTAMU;

* O3HAKOMJIEHHE C METO/IaMH U MpuéMamu cOopa u aHanmn3anH(popMaInm;

* o0y4eHHE MPOBEICHUIO UCCIICIOBAHNN, TPE3CHTALNNA U MEKITPEAMETHON MO3ZUIITMOHHOWKOMMYHUKAITUH;

* o0yueHue paboTe Ha CrieUaTN3UPOBAHHOM 00OPYIOBAHUH U B TPOTPaMMHBIXCPEIax;

¢ 3HAKOMCTBO C XapA-KOMIICTCHIHUAMU (FCOI/IH(l)OpMaHI/IOHHI)IMI/I), MO3BOJIAIOMIUMU IIPUMECHATh TCOPETUYCCKUC
3HaHUS HA IPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM PA3BUTHUITEXHOJIOTUH.
pa3BUBAOIINE:

* (dopmMupoBaHHE UHTEPECA K OCHOBAM H300pETaTebCKONACITeTbHOCTH;

* Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEAaTHBHOTOMBIIILIICHNUS,

* mpuobpeTeHue omnbiTa ucnoiab3oBanus TPU3 mpu hopmupoBaHNU COOCTBEHHBIX HJICH HPEIICHHIA;

* (opMupOBaHUE MOHUMAHUS MPSMOM U 0OpATHON CBSI3U MPOEKTA U CPEIbl €r0 pean3allui, 3aJ10)KEHHE OCHOB
COLIMAJIBHON U KO- JIOTUYECKOM OTBETCTBEHHOCTH;

* Pa3BUTHE reONPOCTPAHCTBEHHOTOMBIIIIJICHNUS;

* pa3BuUTHE CO(PT-KOMIIETEHIMH, HEOOXOMUMBIX I YCHEIIHOW padoThl BHE 3aBUCUMOCTH  OT
BBIOpAaHHOUTIPO(ECCUH.
BOCIIUTATCIIbHBIC:

* (opMupoOBaHHE IPOEKTHOTO MUPOBO33PEHUSI U TBOPUECKOTOMBIIIIICHUS;

* (dopMupOBaHHE MUPOBO33PEHUS IO KOMIUIEKCHOW OIIEHKE OKPYKAIOIIET0 MUpa, HAPABICHHOW Ha €To
IMO3UTUBHOEU3MEHEHHE;

¢ BOCIIUTAHUC COGCTBCHHOﬁ MOo3uiuu Mo OTHOIICHHUIO K ACATCIBHOCTH U YMCHUC COITOCTABJIATH e€ ¢ APpyrumMunu
MTO3ULIMSIMU B KOHCTPYKTUBHOM JHAJIOTE;



* BOCHHTaHUE KYJIbTYphl paOOThI BKOMaHIE.
IMpuHuunsl 1 moaxoaAbl K GOPMHUPOBAHNIO 00PA30BATEILHON MPOrPAMMbI OCHOBHOI'0 00111€r0
o0pa3oBaHus

IIporpamma peanusyercs:

* B HEIPEpbIBHO-00PA30BATEIbHON JEATEIBHOCTH, COBMECTHOH JEATENBbHOCTH, OCYIIECTBIAEMOM B XoJe
PEKUMHBIX MOMEHTOB, T/JIe 00YyJaIOLIHIICS 0CBANBALT, 3aKPEILIAET U allpOOUPYET MOTyUYCHHBICYMEHHS,

* B CaMOCTOSTENbHON JEATENIBHOCTU OO0YYaroLUXCsl, TIe OOydaroUuMiics MOXKET BbIOpaTh AEATENIBHOCTH II0
MHTEpEecaM, B3aWMOJICHCTBOBATh CO CBEPCTHMKAMHU HA DPABHOMNPABHBIX MO3MILHUAX, peIIaTh HpOOJIEeMHBIC
CUTyaluu UIp.;

* BO B3aMMOJICHCTBUU C CEMbSIMUICTEN.

IIporpaMMa MOKeT KOPPEKTUPOBATHCA B CBA3U C H3MECHEHUSIMHU:

* HOPMaTHBHO-TIPABOBOI 0a3bl JOUIKOILHOT000Pa30BaHUS;

* BUJOBOH CTPYKTYpPBITPYIII;

* 00pa3oBaTENIbHOTO 3aPOCAPOAUTEIICH.

IMoaxoabl kK (pOPMUPOBAHUIO IPOTPAMMBI:

* JInyHOCTHO-OpUEHTUPOBaHHbIN. Opranuzanus oOpa30BaTEIbLHOrO IpolLEecca ¢ Y4ETOM IJIAaBHOTO KpUTEpUs
3¢ (HeKTUBHOCTHOOYUYAIOLIETOCs
— €ro JIMYHOCTU. MeXaHM3M — CO3JaHu€ YCIOBHM JUIsl Pa3BUTUA JIMYHOCTH HA OCHOBE H3y4YEHUs
CIOCOOHOCTEH 00yUaroIerocs, ero HHTEPECOB, CKIIOHHOCTEH.

 JlesTenbHOCTHBIA. Opranu3zanus AesITEIbHOCTH B 00LIEM KOHTEKCTE 00pa30BaTeIbHOTOIpOLECCa.

* IlenHocTHbIN. Opranuzanus pa3BUTHS U BOCIHUTAHUS HA OCHOBE OOIIEUYEIOBEUECKUX LIEHHOCTEH, a TaKxKe
STUYECKHUX, HPABCTBEHHBIX UT.J.

* KomnerentHocTHBIN. POpMHUpPOBaHHE TOTOBHOCTH 00YUYaAIOLIMXCSl CAMOCTOSITEIBHO IEHCTBOBATh B XO/I€
pellIeHNs aKTyaJIbHbIX3a/1a4.

* CucreMHbIi. MeTO0JI0rMYECKOE HAMPaBJIEHUE, B OCHOBE KOTOPOTO JISKUT PACCMOTPEHHE 00YyYaroIerocs Kak
LIEJIOCTHOI'O MHOKECTBA YJIEMEHTOB U3 OTHOLLIEHUI U PA3JIMYHBIX CBA3EU MEKIYHUMMU.

» Jlnanorumueckuit. Opranusanus nporecca ¢ yu€ToM IpUHIHIA AUATI0ra, CyObeKT-CyObEeKTHBIXOTHOILICHHUH.

* IIpobnemusblii. @opMupoBaHuEe NPOrpaMMbl C MO3ULIUN KOMIUIEKCHOIO M MOJYJIBHOTO MpEICTaBICHUS €€
CTPYKTYPbI KaK CHCTEMbI MOANPOrpaMM IO 00pa3oBaTeIbHBIM 00JacTAM U JIETCKUM BHJaM JEsTEIbHOCTH,
CHOCOOCTBYIOIINM LI€JIEBBIM OPUEHTHPAMPA3BUTHSL.

* Kynbryponoruueckuii. Opranusanus mnpouecca ¢ y4éToM MOTEHIHala KyJIbTypocOOOpa3HOTo COAepKaHUs
JIOTIIKOJIbHOT000pa30BaHUsI.

IInanupyemMble pe3yJibTaTbl 0CBOCHHS 00y4alOIIMMUCH OCHOBHOI 00pa3oBaTe/IbHOI POrpaMMbl
OCHOBHOTO0 00111er0 00pa3oBaHus (00s3aTeIbHO POBEPUTH Pa3OUEHHE MO IMYHOCTHBIM, IPEIMETHBIM U T.
a.)

O0mme nmos10KeHNs
[IporpamMma naé€r oOywaromMcsi BO3MOKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue MpOCTPaHCTBEHHBIX
(reonH(pOpMAIIMOHHBIX ) TEXHOJIOTHH.
[IporpamMmMa 3HaKOMHUT 00yUaIOLIUXCS ¢ TEOMH(GOPMAITMOHHBIMU CHCTEMaMU
U C pa3jIMYHBbIMU BU/IaMHU T'€0JIaHHBIX, TO3BOJISET MOMYyYUTh 0a30BbIe KOMIIETEHIIUU IO COOPY TaHHBIX U OCBOUTH
MEpPBUYHBIE HABBIKM pPAOOTHl C MaHHBIMHU. [lodydeHHBIE KOMMIETEHIIMH M 3HAHUS TO3BOJAT OOYYAIOIUMCS
MPUMEHUTD UX
MOYTH B JIIOOOM HAaNpaBI€HUHM COBpEMEHHOro pbIiHKAa. OCBOMB Mporpammy, oOydaromipecs CMOTyT BbIOpaTh
HanboJiee NHTEPECHYIO JUIsI HUX TEXHOJIOIMUYECKYIO HalpaBlIeHHOCTh, KOTOPOil OHM OynyT o0y4yaThbcs B paMKax
yrayOaEHHOTO MOJTYJIS.

[Iporpamma 3arparuBaer Takue TeMbl, Kak: «OCHOBBI pabOThI ¢ IPOCTPAHCTBEHHBIMU JTaHHBIMUY,

«OpHUeHTHpOBaHNE HA MECTHOCTUY,

«OcHoBBI  poTtorpaduny, «CaMoCTOATENbHBIN COOp NaHHBIX», «3D-
MO/JICJINPOBAHNE MECTHOCTU U OOBEKTOB MECTHOCTH,
«I"eonndopmarmonnsie cucrems! (I'MC)», «Buzyanuzaius u npeacTaBieHue
PE3yIBTATOBY.
BBoanbIil MOZYITBY.

[TporpammMa opreHTHPOBaHA Ha JIOMOJHUTEIBbHOE 00pa3oBaHie 00yUYaroIMXCsl IIKOJIBHOIO BO3pacTa
5-9 knaccos.

MakcumanbHOE KOJIMYECTBO O0yJaronuxcs B rpynmne — 15 yemosek.

CTpyKTypa IUIaHNPYeMbIX pe3yJIbTATOB



[Inanupyemble pe3yiabTaTbl ONHUPAIOTCS Ha BEAyIIHUE LEJIEBbIE YCTAaHOBKM, OTPAXKAIOIIME OCHOBHOM,

CYIIHOCTHBIM BKJIAJ] KQXI0W U3yd4aeMOl IPOrpaMMBbl B pa3BUTHE JTMYHOCTH, OOYJAFOIINXCSI, UX CITIOCOOHOCTEH.
B cTrpykType mimaHupyeMsIX pe3yJbTaTOB BBIACISIOTCS CIEAYIOIIUE IPYIIIIbL:

1. JluyHOCTHBIE pe3ylbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl MPEACTABICHBI B

COOTBETCTBHUH C IPYMNION JUUYHOCTHBIX PE3YJIbTATOB.
2. MeranpeameTHble pe3yJbTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl MPEICTaBICHBI B
COOTBETCTBHUH C MOATPYIIIAMHU YHUBEPCAbHBIX YUEeOHBIXICHCTBUM.
3. IlpeamerHble pe3ynbTaThl OCBOEHUSI OCHOBHOH 0Opa3oBaTelbHOM MPOrpaMMbl MPEICTaBICHBI B
COOTBETCTBHH C TPYMIAMH PE3YJIbTATOB Y4eOHOTOIIPEIMETA.
JInyHOCTHBIE pPe3yJIbTAThI
[TporpammMHubie TpeOOBaHUS K YPOBHIO BOCITUTAHHOCTH (JIMYHOCTHBIC PE3YIIBTATHI):

* cOPMUPOBAHHOCTh BHYTPEHHEH MO3UIMH OOYYaAIOUIErocsi, AMOLMOHAIBHO-TIONOKUTEIBHOE OTHOLICHHE
00y4Jaromerocs K IKoJie, OpUeHTaINs Ha TO3HAaHUEHOBOTO;

* OpHeHTalus Ha 00pasel] MOBEACHHS «XOPOIIErOyYeHHKa;

* c(hopMHUPOBAHHOCTH CAMOOILIEHKH, BKJIIOYas OCO3HAHHE CBOMX BO3MOJKHOCTEHl B YYEHHH, CHOCOOHOCTH
a/IeKBaTHO CYAWUThb O MPHYMHAX CBOErO yCIeXa/Heyclexa B YYEHHH;, YMEHUE BUJETh CBOM JIOCTOMHCTBA U
HEJOCTaTKH, YBaXKaTh ce0sl U BEPUTDH BYCIIEX;

* cOpMUPOBAHHOCTH MOTHBAIIMH K YICOHOMIEATEIHHOCTH;

* 3HAHUE MOPAJIbHBIX HOPM U CHOPMUPOBAHHOCTH MOPAIBHO-3THUECKUX CYXKACHUU, CIOCOOHOCTh K PELICHUIO
MOpaJIbHBIX HpO6JIeM Ha OCHOBC KOOpAHWHALMH PA3JIMYHBIX TOYCK 3PCHUA, CHOCO6HOCTB K OLI€EHKE CBOUX
MOCTYIKOB M JIEHCTBUHN APYTUX JIOJEH C TOUKH 3peHUsl COONIOACHUS/HAPYIIEHUSI MOPAIIbHOHHOPMBI.

[IporpaMMHbIe TpeOOBaHUS K YPOBHIO Pa3BUTHS:

* c(hopMHUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHUS, YMEHUEBUACTh 00BEM B TNIOCKHXIIPEMETAX;

* yMeHue 00pabaThIBaTh U CUCTEMATU3HPOBATH OOJIBIIOE KOJIHMUYECTBO MH(POPMAIIHH;

* c(hopMHUPOBAHHOCTH KPEATHBHOTO MBIIIJICHHS, TOHUMAaHUE TIPHHIIAIIOB CO3/IaHUSI HOBOTOIIPOIYKTA;

* cOpMUPOBAHHOCTHYCUAUYNBOCTH,MHOT'033/IAYHOCTH;

* c(pOPMUPOBAHHOCTHh CAMOCTOSATEIBHOIO IOAXO0/Ja K BBHIMOJIHEHHUIO PA3IMYHBIX 33/]a4, yMeHue paboTaTrh B
KOMaH/Ie, YMEHHE MPABWIBHO JEIETUPOBATH3a1auu.

MetanpeameTHsble pe3yabTartsl ['eorpadus BeimyckHuk HayuuTCs:
BbIOMpATh UCTOYHUKH reorpaguueckoi nHGopMauu (kaprorpa- puueckre, CTaTuCTUYECKUE, TEKCTOBBIE, BUIEO
n(poTon300paXKeHNs, KOMIIBIOTEPHbIE 0a3bl JaHHBIX ), a/IEKBaTHBIE PEIIaeMbIM 33a4am;

* OPMEHTHPOBATHCS B MCTOYHHKAX reorpaduyeckoit uH(popmanuu (kaprorpapudeckue,

CTaTHUCTUYECKUE, TEKCTOBBIE, BUJIEO- 1 (OTON300paXKEHUS, KOMIIBIOTEPHBIE

0a3bl JaHHBIX ): HAXOJUTh U U3BJIEKaTh HEOOXOIMMYIO HH(OPMAIIHIO; ONIPEEATh U CPaBHUBAThH
KAaueCTBEHHBIE Y KOJIMYECTBEHHBIE [T0KA3ATENH, XapakTepusymoomue  reorpaduyeckue oObeKThI,
MIPOLIECCHI U SIBJICHMS, UX MOJI0XKEHHE B IPOCTPAHCTBE 0 reorpaguueckuM KapTaM pa3HOro COJIEep KaHus U
JPYTUM UCTOYHUKAM; BBIABIATH HEAOCTAIOUIYIO, B3aMMOZOTIOJIHSOILYIO W/MIM IPOTUBOPEUHBYIO
reorpaduyeckyro HHGOpPMAIUIO, IPEICTABICHHYIO B OJJHOM WM HECKOJIbKUXUCTOYHUKAX;

* MPEJCTaBIIAThH B pa3IMuHbIX (popMax (B BUAE KapThl, TaOIMIIbI, TpaduKa, reorpaguuecKoroonucaHms)
reorpauyeckyro  MHPOpPMAIHIO, HEOOXOIUMYIO JUIsl pelIeHHs YIeOHBIX U MPAKTUKO-OPUEHTHPOBAHHBIX
3azad.

BbINyCKHHUK OJIyYUT BO3MOKHOCTh HaYUYUTHCS:

* MOJIETUPOBATh Teorpapuieckne 00bEKThI USBJICHHUS;

* TPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCIOJIb30BAHUS TeorpaUuecKuX 3HAHUHM B Pa3IHUHBIX
00JaCTAX ACATEITHHOCTH.

Maremarnka
CraTucTtHka 1 TeopHs BEpOATHOCTEN BBITyCKHUK HAYyUUTCS:
* IPEJCTaBIIATh JaHHBIE B BUJIE TaOJIUIL, AUArPaMM;
* YUTATh UHPOPMALHUIO, IPEICTABICHHYIO B BU/I€ TaOIHIIbL, JMarPaMMBI.

B nosceHEBHOM KU3HU U NIPU U3YYCHUU APYTUX MPEAMETOB BBITYCKHUK CMOXKET:

* WU3BJEKaTh, MHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh HHPOPMAINIO, MPEACTABICHHYI0 B Ta0lMIax W Ha
JUarpaMMax, OTPa)karolllyl0 CBOMCTBA U XapaKTEPUCTUKH peabHbIX MPOLIECCOB USIBICHUM.
Harmsinaas reomerpus ['eomerpudeckue Gurypbl BoImyCKHUK HAYIUTCS:

* omepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMM: (UTypa, TOUYKA, OTPE30K, HpsMas, Jyd, JIOMaHas, yroi,



MHOI'OYT'OJIbHUK, TPEYIOJBHUK M YETBIPEXYTOJIbHUK, IPSAMOYIOJBHUK M KBaApaT, OKPYKHOCTb MU KpYT,
IPSIMOYTOJIbHBIN Mapajuienenunen, kKyO, map. M3o0paxaTe u3ydaemble (QUIYypbl OT PYKH U C IOMOIIBIO
JIMHEUKU ULUPKYJIS.

B noBceiHEBHOM KM3HU U ITPU U3YYEHUH IPYTHX IPEIMETOB BBHITYCKHUK CMOXKET:
pelaTh NpakTUUYeCKHUe 3aJa4i ¢ IPUMEHEHUEM POCTEHIINX CBOMCTB (uryp.

W3mepenus v BeIYMCIICHUS BBITYCKHUK HAYYUTCSA:
BBIITOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYUH YIJIOB C IIOMOIIBIO HMHCTPYMEHTOB IS U3MEPEHUN
JUIVH UYTJIOB.

®duznka

BrllTyCKHHMK HayduTCs:

co0uro1aTh MpaBuiia 6€30MaCHOCTH U OXPaHbl TPy/la IpU padboTe ¢ y4eOHbIM U
71a00paTOPHBIMOOOPYIOBAHHEM;

IIOHUMAaTh HPUHLMIBI ACHCTBUS MAlllMH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB, yCIOBHMsS MX 0€30IacHOro
HCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HH;

HCIOJIb30BATh MPH BBIMOJIHEHUH y4eOHBIX 3a/1a4 HAyYHO-TIONYJISIPHYIO JUTEPATypy O (PU3NYECKUX SBICHMSX,
CIPaBOYHbIE MaT€pHUaJIbl, PECYpPChl UHTEPHETA.

WNudopmarnka BeITyCKHUK HAY9UTCS:
pa3nuyarh BuAbl MHGoOpMaIMy 1o crocodam e€ BOCIIPUATHS YETIOBEKOM U IO crioco0am e€ mpeacTaBiIeHus
Ha MaTepUaIbHBIXHOCUTEIISX

MIPUBOJIUTH TPUMEPHI MH(OOPMAIIMOHHBIX TPOIIECCOB (IIPOIECCOB, CBSI3aHHBIX C XpaHEHUEM, TPpeoOpa3oBaHUEM
U miepeadei JaHHbBIX) B KUBOM MPUPOIE UTEXHUKE,
knaccuduiuponats cpenactea MKT B cooTBeTCTBHH ¢ KPYTrOM BBITIONHSEMBIX3a]1a4.

Matemaruueckrue 0CHOBbI HH(POPMATUKHN BBITyCKHUK MOJIYUYUT BO3MOKHOCTD:

ITO3HAKOMUTBCS € IPUMEpPAaMU MaTEMATUUECKUX MOJEIIEN U UC-TI0JIb30BAHMEM KOMIIBIOTEPOB IIPU UX AHAJIIU3E,
MOHATh CXOJCTBA U Pa3IMYUs MEXKIY MaTeMaTHUECKON MOJENbI0 00bEKTa U €ro HaTypHOW MOJIENbI0, MEXKIY
MaTeMaTHYeCKOM MOJIeNbi0 00BEKTa/ SIBIICHUS U CIIOBECHBIMOIIMCAHUEM.

Hcnonp3oBanue NPOrpaMMHBIX CUCTEM U CEPBUCOB BBINTYCKHUK HAy4UTCHA:

KJIacCU(pUIUPOBaTh (ailyibl 10 TUITY U UHBIMIIApaMEeTpaM;

BBINOJIHATH OCHOBHBIE Ollepanuu ¢ (ailnamu (co3aaBaTh, COXPaHATh, PEIAaKTUPOBATh, YAAIATh,
apXUBHPOBATH, «PACIIAKOBBIBATHY apXUBHBIE(ANIIBI).

BrinyckHMK OBlIafieeT (KaKk pe3ynbTaT IPUMEHEHUs IPOrPaMMHBIX CUCTEM U MHTEPHET-CEPBHUCOB B

JTAHHOM KypC€ U BO BCEM 00pa30BaTEIIHLHOM IMPOIIECCE):

L]

L]

HaBBIKAMHU pabOThI C KOMITBIOTEPOM; 3HAHUSAMHU, YMEHUSMHU U HaBBIKAMU, IOCTATOYHBIMHU 11 PaOOTHI C
Pa3IMYHBIMU BUIaMU IPOIPAMMHBIX CHCTEM U MHTEPHET-CEpBUCOB ((aiiioBbie MEHEIKEPHI, TEKCTOBHIE
PElaKTOpBl, DIEKTPOHHbIE TAOIHUIIBI, Opay3epbl, HOUCKOBBIE CUCTEMBI, CJIOBAPH, HIIEKTPOHHBIE
SHIMKJIONENH ); YMEHHEM OMHUCHIBATh PA0OTY 3TUX CHCTEM U CEPBHUCOB C HCIIOJIb30BAaHHEM
COOTBETCTBYIOIEHTEPMUHOJIOTHH;
pa3IMYHBIMU (OpMaMH MPEACTABIECHUS JAHHBIX (TaOIUIbl, AMATPAMMBI, TPAQUKHU U T.1.);

MO3HAKOMUTCS C POTPAMMHBIMU CPEICTBAMHU I PabOThIC

ayJTMOBHU3yaJIbHBIMU JTAHHBIMU U COOTBETCTBYIOLUM MOHATUHHBIM aIlliapaToM.

BbINMyCKHUK TOTYYUT BO3MOXKHOCTB (B JaHHOM Kypce U MHOU ydeOHO! AeATeNbHOCTH):

MIPaKTUKOBATHCS B UCIIOJIb30BAHUN OCHOBHBIX BUIOB MPHUKIAHOTO MPOTPAMMHOI0O oOecreueHus (peaakTopsl
TEKCTOB, AJIEKTPOHHBIE TaOIUIIBI, Opay3epbl Uip.);

MIO3HAKOMUTBCSI ¢ TpUMEpaMH  HCIOJIb30BAaHMA  MATEMaTHYECKOr0  MOJEIMPOBAaHUS B
COBPEMEHHOMMMPE;

MIO3HAKOMUTBCSI C IOCTAaHOBKOM BOIIpOCAa O TOM, HACKOJIbKO JOCTOBEpHA IIOJIydeHHas HWHQpOpmManus,
MOJIKpEIJIEHa JIM OHAa JI0Ka3aTeIbCTBAMHM IOJUIMHHOCTH (IpUMEp: HaJW4HMe >3JIEKTPOHHOM IOJIHUCH);
MIO3HAKOMUTBCSI C BO3MOXKHBIMM TOAXOJAMHM K OLIEHKE JIOCTOBEPHOCTH MH(pOpMaluu (MpUMeEp: CpaBHEHHE
JAHHBIX U3 PA3HBIXUCTOYHUKOB);

MMO3HAKOMUThCA ¢ mpuMmepamu ucnodibzoBanus UKT B coBpeMeHHOM MHpE;

MOJTYYHUTh MPEICTABICHUS O POOOTH3UPOBAHHBIX YCTPONUCTBAX W UX UCIOJIb30BAHUM Ha MPOU3BOJICTBE U

B HAYYHBIXUCCIIEI0BAHHSIX.



Texnonorus

PesynbTathl, 3asgBIeHHbIE 00pa30BaTeNbHOM porpammoit «TexHomorus» mo

0JIOKaM CoJep>KaHMs

DopMUpPOBaHUE TEXHOJIOTUYECKON KYIbTYPBI U IPOEKTHO TEXHOJIOTMUYECKOI'O MBIIIICHHUS

o0yyaromuxcs BbITyCKHUK Hay4nuTCs:

CJIeZIOBAaTh TEXHOJIOTHH, B TOM YHCJIE B IPOIECCE U3TOTOBICHUS CyObEKTUBHO HOBOTOIIPOAYKTA;

OLICHUBATH YCJIOBHS IIPUMEHUMOCTH TEXHOJIOTMH, B TOM YHUCIIE C MO3ULIUH

JKOJIOTMYCCKOM3AITUIIIEHHOCTH;

IIPOrHO3UPOBATh II0 M3BECTHOM TEXHOJOIMM BBIXOJbl (XAPaKTEPUCTHKM NPOAYKTa) B 3aBUCUMOCTH OT
M3MEHEHHS BXOJIOB/Iapa- METPOB/PECYPCOB, MPOBEPATH MPOTHO3BI OMBITHO-IKCIEPUMEHTAIBHBIM MYTEM, B
TOM YHCJIE CAMOCTOSTENBHO IUIAHUPYS TAKOTO POAAIKCIIEPUMEHTBHI;

B 3aBUCHUMOCTH OT CHUTYAaI[MH ONTUMHU3UPOBATh 0a30BBIC TEXHOJIOTUH (3aTPATHOCTh — KAa4eCTBO), IPOBOIUTH
aHAJM3 aJbTEPHATHBHBIX PECYpPCOB, COEAMHATH B EAMHBIA IUIAaH HECKOJBbKO TEXHOJIOruil 0e3 ux
BUJIOM3MEHEHHS ISl TIOJTY4EHUS CII0’)KHOCOCTaBHOTO MaTepHAbHOTO WIIM MH(POPMALMOHHOTONIPOTYKTA;
IIPOBOAMTH OLICHKY U UCIIBITAHUE TOJTYyYEHHOIOIIPOLYKTa,

MIPOBOJIUTH aHAIN3 MOTPEOHOCTEH B TEX WJIM MHBIX MAaTEPHATIBHBIX WIH HHPOPMALMOHHBIXIIPOIYKTAX;
OIUCBIBATh TEXHOJIOIMYECKOE PEIlIeHHE C TIOMOIIbIO TEKCTA, PUCYHKOB, rpaduuecKkoron3o0pakeHus;
aHAJIM3UPOBATh BO3MOYKHBIE TEXHOJIOIMUECKUE PELLIEHUS, ONIPENEATh UX JOCTOUHCTBA U HEIOCTATKH B
KOHTEKCTE 3aJaHHONCUTYaLUH;

MIPOBOJIUTH U AaHATTM3UPOBATH Pa3pabOTKy W/MIHPEATH3AIHNIO TPHKIIATHBIX

IIPOEKTOB,IIPEII0JIArAFOIINX

OIIpEe/ICNICHUE XapaKTEPUCTHK WU Ppa3padOTKy MaTepHabHOIO IPOJAYKTa, BKJOYAas €ro MOJEIMPOBAHHUE B
MHPOPMALIMOHHON cpene (KOHCTPYKTOpE), BCTpaMBaHME CO3/aHHOIO HH(POPMALMOHHOTO TPOJIYKTa B

3aJIaHHYI0000JI0UKY,
U3rOTOBJICHHE NH()OPMAIIMOHHOTO MPOAYKTA MO 33/IaHHOMY aJrOPUTMYB 33aHHOHO000JI0UKE;
MIPOBOJTUTH u aHATM3UPOBaTh  pa3pabOTKy  W/MIIHpeaTn3aIuio TEXHOJIOTUIECKUX

MIPOEKTOB,TPEANOIAraOIINX

* ONTHUMHU3AIMIO 33JIaHHOTO CIroco0a (TEXHOJOTHH) TOMYUYEeHUs] TPEOYIOIIEToCs MaTEepPHAIBHOTO IMPOJYKTa
(mocrne ero mpUMeHeHHs B COOCTBEHHOMIIPAKTHKeE),

* pa3paboTKy (KOMOMHUPOBAHHE, HW3MEHEHHE IapaMeTpoB M TpeOOBaHMM K pecypcaM) TEXHOJIOTHH
MOJIy4eHHUsI MaTepUaIbHOTO U HHPOPMAIMOHHOTO MPOAYKTA C 3a/1aHHBIMHUCBOMCTBAMU;

MIPOBOJIUTH U aHATTM3UPOBATH Pa3pabOTKy W/WIIH PEATH3aUIONIPOEKTOB, IPEATIONAr afOIIUX :

* IUlaHUpOBaHME (pa3paboOTKy) MaTepHaJbHOIO TMPOJYKTa B COOTBETCTBUU C 3aJadyell COOCTBEHHOM
JeSTeTbHOCTH (BKJIFOYAsi MOACTHUPOBAHNE U Pa3padOTKyIOKyMEHTAIINH),

* IUIaHUpOBaHME (pa3paboTKy) MaTEPHAIBLHOIO MPOIYKTa HA OCHOBE CAMOCTOSITENIEHO MTPOBEAEHHBIX
MCCIIEIOBAaHHI TOTPEOUTETHCKUX HHTEPECOB.

BBITyCKHHUK TOTYYUT BO3MOKHOCTh HAYUUTHCS:

BBISBJIATH U (POPMYIHpOBaTh NpodIemMy, TpeOYyIOIIYy0 TEXHOJIOTMUECKOTO PEIICHHUS;

MOIU(PUIIMPOBATH UMEIOLMECS MPOAYKTHI B COOTBETCTBUHU C CH- Tyalllei/3aka30M/TIOTpeOHOCThI0/3a1aueil
JeSATeNbHOCTH u BCOOTBETCTBUU C UX XapaKTEPUCTHUKAMH
pa3zpabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BONTEXHOJIOTHH;

TEXHOJIOTU3UPOBATh CBOM OIIBIT, MPEACTABISATh HA OCHOBE pe- TPOCHEKTHUBHOIO aHain3a M YHU(PHUKAIUU
ACATCIIBHOCTH OITMCAHUE B BUAC MHCTPYKIIUU WUJTU TeXHOHOFquCKOﬁKapTLI.

IIpeameTHBbIE pe3yJibTAThI

[TporpammMHbIe TpeOOBaHUS K 3HAHUAM (pe3yJIbTaThl TEOPETHUECKON MOATOTOBKH):

npaBuiia 6e30MacHoi padOThI € AIEKTPOHHO-BBIUNCIUTEILHBIMA MAalIMHAMU U CPEJCTBAMU 17151 cOopa
MIPOCTPAHCTBEHHBIX IaHHBIX;

OCHOBHBIE BH/IbI IPOCTPAHCTBEHHBIX IAaHHBIX;

COCTaBHBIE YaCTH COBPEMEHHBIX T€OMH()OPMAIIIOHHBIXCEPBHCOB;

npodeCcCHOHAIBHOE MTPOTpaMMHOE o0ecIieueHue 11t 00padoTKu

IIPOCTPAHCTBEHHBIX IaHHBIX;

OCHOBBI M TPUHLUIIBIAAPOCHEMKH;

OCHOBBI M TPUHIIUIIBI PaOOTHI TTI00AIBHBIX HABUTALMOHHBIX CIyTHUKOBBIX cucteM(I'HCC);
IIPEJCTAaBICHUE U BU3yalIU3allis IPOCTPAHCTBEHHBIX JAHHBIX JJIs
HEeNnpo(ecCHOHATBHBIXIIOIb30BATEICH;

npuHIUNbeI3 D-MoaenupoBaHus;



YCTPOHCTBO COBPEMEHHBIX KapTOrpa(uyecKXCepBUCOB;
MPEJCTaBIICHUE Y BU3yaIH3alUs IPOCTPAHCTBEHHBIX JTAHHBIX JIJIS
HEeNpo(ecCHOHATBHBIXIIOIB30BATEICH;

nemupprUpoOBaHEe KOCMUYECKUXU300PKCHUH;
OCHOBBIKapTOTpaduu.

[Iporpammubie TpeOOBaHUS K YMEHHUSIM U HaBBIKaM (pE3yJbTaThl IPAKTHYECKON

MTOATOTOBKH):

CaMOCTOSITEITLHO PENIaTh MOCTABIICHHYIO 33/1a4y, aHATU3UPYS U MOA0Upasi MaTepPHAaIIbl U CPEICTBA
JUTS €EPEIICHHUS;

CO3/1aBaTh U PACCUUTHIBATH MOJETHBIN TUIAH JIIOSCITHIIOTHOTO

JIETATENHHOTO anmnapara,

00pabaTeIBaTh a9pPOCHEMKY U MOJIYYaTh TOUHBIC OPTOPOTOILUIAHBIN aBTOMATH3UPOBAHHBIC
TPEXMEPHBIC MOJICTIUMECTHOCTH;

MOJIeTTPOBaTh3 D-00bEKTHI;

3aIUIIATh COOCTBEHHBICTIPOCKTHI;

BBITIOJTHATHOLIU(DPOBKY;

BBITIOJIHATH MPOCTPAHCTBEHHbIHAHAIN3;

CO3/1aBaThKapTHI;

CO3/1aBaTh MPOCTEHINE reorpaduuecKre KapThl Pa3InYHOTOCOICPKAHUS;

MOJICTTUPOBATh TeorpaduIecKre 0ObEKTHI USBICHHUS,

MIPUBOIUTH IPUMEPHI IPAKTUYCCKOTO UCIIOJIB30BAHUS reorpadiueCKUX 3HAHUHN B Pa3IMUHBIX
00J1aCTSAX 1€ TEILHOCTH.

CucremMa OlleHKHU JOCTHKEHHS MJIAHUPYEMBbIX pPe3y/1bTaTOB OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus

Buabl kouTpoJIA:

MIPOMEKYTOYHBIN KOHTPOJIb, TPOBOJIMMBIN BO BPEMSA3AHATHIH;
UTOTOBBIM KOHTPOJIb, TPOBOIMMBIN TOCIIE 3aBEPLICHUS BCel yueOHONITPOrpaMMBl.

®opMbI NPOBEPKH Pe3yIbTATOB:

Ha0JII0/IeHNE 32 00YYAIOIIUMHUCS B TPOIeCcCepadOTHhI;
UTPBI;

UHAUBUAYAJIbHBIC U KOJIJICKTUBHBIC TBOp‘-IeCKI/Iepa6OTBI;
Oecepl ¢ 00YUAIOIUMUCS U UXPOTUTEIISIMU.

(I)OpMBI NnMoABECACHHUS UTOI'OB:

L]

L]

BBITIOJTHEHUE NTPAKTUYECKUXPaOoT;
TECTHI;

AHKETBHI;

3aILUTANPOEKTA.

Hrorosas arrecramus 06yqarom1/1xcs{ MMPOBOAUTCH IO PE3YyJIbTaTaM INOATOTOBKU U 3allIUTHI ITPOCKTA.

,21.]'[5[ OLCHUBaHHUA  ACATCIIBHOCTHU O6yanOIHHXC${ HCIIOJIB3YIOTCA  HMHCTPYMCEHTBHI  CaMO-

B3alMOOIICHKH.
[TpumepHbIe TporpamMmbl yueOHBIX TipeametoB, KypcoB (YTII, rae xax mpumep mpomucano «Kefic 1 — 10

qacCoB», IMOCJIC KPATKOC OIMUCAHUC, YTO 3TO 34 KCﬁC, OIMMHUCAaHUC ITOYACOBOC BBIHOCHUM YK€ B CaM KCﬁC).

[TpumepHOe yueOHO-TeMaTHUeCKOe TUIaHHPOBAHNE

Ne PaznesapinporpaMMbry4e0HOTOKYypca Koum
ye
n/n CTBO
4acoB
Oo0pa3oBaTteibHasA

4acTb




1 | 3maxkomcTBo. TexHuka Oe3omacHocTd. BBoIHOE 3aHsTHE 2
(«MeHsstMup»).

Beenenue B reonHdopmarmonssie TexHoioruu. Keiic 1:
«CoBpeMeHHbIe KapTel, win Kak onucats 3eMiato?».

2 | Keiic3HaKOMUTOOYHAIOMMX CACPA3HOBH IHOCTAMHU1aH- 7
HbIx.Pemassanauykeiica,00ydaronecanpoxoasTcie-
JYIOIE TEMATUKU: KapThl 1 OCHOBBI UX
dbopMHupoBaHHS;
U3y4EHHEYCIOBHBIX3HAKOBUIIPUHIIUIIOBUXOTOOpaXKe-
HUS Ha KapTe; CUCTEMBbI KOOPAMHAT U IPOEKLUHN KapT,
UX OCHOBHBIE XapaKTEPUCTHUKU U BO3MOKHOCTH
NpUMEHEeHHST; MacIuTal U JIp. BCHOMOTraTeIbHbIe
UHCTPYMEHTHI(OPMHUPOBAHUSIKAPTHI.

Keiic 2: «I'mobanpHOeno3unronupoBanue “Haian
ceOstHa3eMHOMIIIape”».

3 | HecMoTpsiHATO, 4TOHABUIraTOPBINCIIOPTHBHBICTPEKEPHI 4
CTaJIy HEOTHhEMJIEMOM YaCThIO HAIICH KU3HHU, MajIo KTO
3HACT MPUHIHUI UX paboThl. [Ipoiins keiic,
oOyuarommuecs y3natot npo ['JTOHACC/GPS —
MPUHIUITBI pa0OTHI, UCTOPHUIO, COBPEMEHHBIE CUCTEMBI,
npumeHenue. [Ipumenenuenorrepos. Busyanuzanus
TEKCTOBBIX JaHHBIXHAKAPTE.
Co3/1aHNEeKapTHIMHTEHCUBHOCTH.

dororpaduu u maHOPaMBI.

Paznen, mocBAEHHBIMNCTOPUUNTIPUHITUITIAMCO3IaHUS
4 | pororpadun. OGydaronmecs MO3HAKOMATCS C TEXHUKOI 9
coznanusipororpaduu, MO3HAKOMSATCS C
BO3MOXKHOCTSIMUTIpUMEHeHusihoTorpadunkax
CpEICTBACO3JaHUSYET0-JTH00.

OcHoBbladpodoTochEMKH. [IprMeHeHnedecnuIoTHRIX
aBUanMOHHBIXCHCTeMBadpodoTochEmke. Keiic3. 1:« /s
5 |dero Ha caMOM Jiese HyXKeH GECITHIOTHBII JeTATe/bHBII 29
anmapar?».

OOBbEMHBIN Kelic, KOTOPbI MO3BOJIUT 00yYaOIIUMCs 0CBO-
UTHIOJIHYIOTEXHOJIOTMUECKYIOLEIOUKY,
HCIOJIb3yEeMYIOKOMMEPUYECKUMUKOMITAaHUSIMH.
YerpoiicTBo 1 mpuHLUIEl pyHKIIMOHUpOoBaHus BITJIA,
OCHOBBI ()OTO- ¥ BUJICO- ChEMKH M MIPUHITUIIOB NIepeadun
nHpopmanuu ¢ BIUIA, o6padotka nannbix ¢ BITIA.

Keiic 3.2: «3MeHeHne cpeabl BOKPYT IIKOJIBD.
[Tponomxkenue keiica 3.1. OGyqaromuecs, uMest B CBOEM
6 | pacopsuxenuu snexTponHyI0 3D-MOAETH MKOIBL, TIPO- 10
JOJKAl0TBHOCUTB3MEHEHUSABIIPOAYKTCLIEIbIO0IAr0-
ycTpoiicTBapaiiona. O0y4aromuecsnpo10KkaloTcoBep-
IIEHCTBOBATHCBOMHABBIK3D-Mo1enMpoBanus,3aBepiiast

MIPOECKT.
7 | IToaroToBKa3alUTHIIPOEKTA. 5
8 |3ammranpoekTos. 2
9 | 3akmounrtensHoe 3anatue. [lonBeaeHne UTOrOB pabOTHI. 2

O01mme MoJI0KeHus

[Tporpamma «I'eonHpOpMaIIMOHHBIE TEXHOIOTUINY, SBIISSICH HEOOXOAMMBIM KOMIIOHEHTOM OO0IIero o0pa3oBaHus



BCEX OOY4YaOLIMXCs, NPEIOCTAaBISECT MM BO3MOXHOCTh IPUMEHSTHh Ha IMPAaKTHKE 3HAHUSA OCHOB HayK.
ITporpamma sBiseTcsi (PaKTMUECKH €AMHCTBEHHBIM IIKOJBHBIM Y4E€OHBIM KYypCOM, OTPaKalOLUIMM B CBOEM
COJZIep)KaHUU OOIIMe MPUHIUIBI MPEoOpa3yIomel IesSTeTbHOCTH YelOBeKa M BCE AaCIEKThl MaTepUallbHOU
KyneTypsl. Kypc HampaBiaeH Ha oOBlajeHHE OOYYalOIMMHCS HaBbIKAMU KOHKPETHOM IpeIMETHO-
npeoOpasyromiei 1esTeIbHOCTH, CO3/1aHue HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pa3BuTHs oOmiecTBa. B pamkax «TexHOIOruM» MPOUCXOAUT 3HAKOMCTBO ¢ MHUPOM Ipodeccuil u opueHTanus
o0yyaromuxcs Ha paboTy B pa3inyHbIX chepax 0OLIECTBEHHOTO MPOU3BOACTBA. TeM caMbIMOOECTIeunBaCTCS
IIPEEMCTBEHHOCTh Iepexojia O0Oydaroliuxcst OT 0oOwero K npo(ecCHOHaJIbHOMY OOpa30BaHHUIO U
TPYZIOBOM ACATEIBHOCTH.

[Tporpamma npeamera «TexHomorus» obecrneunBaeT (OPMHPOBAHUE Y OOYYAIOIIUXCA TEXHOJIOIMUYECKOIO
MbInuieHus. CXxeMa TeXHOJIOTMYECKOTO MBIIUICHUs (MOTPeOHOCTh — IeJIb — CHOC00 — PE3yNbTaT) MO3BOJISIET
HauOoyiee OpPraHMYHO pEUIaTh 3aJaud YCTAHOBJIEHUS CBsA3ed Mexay oOpa30BaTelbHbIM U JKU3HEHHBIM
MIPOCTPAHCTBOM, OOpPa30BaTEIbHBIMU PE3yJIbTATaMH, MOJYYCHHBIMH NPU HM3YYCHHUU PA3IMUYHBIX HPEIMETHBIX
obuacTei, a Tak)ke COOCTBEHHBIMU 00pa30BaTE/IbHBIMU pPe3yibTaTaMM (3HAHUSIMH, YMEHUSMH, YHUBEPCATIbHBIMU
y4eOHBIMH JICHCTBUSIMH U T. J.) U KU3HEHHBIMHU 337a4amMu. Kpome TOro, cxema TEXHOJIOTHYECKOTO MBIIUICHUS
II03BOJISIET BBOJUTH B 00pa30BaTeIbHbII MPOLIECC CUTYALUH, AAIOLINE ONBIT IPUHATHUS MParMaTHUHBIX PELICHUI
Ha OCHOBE COOCTBEHHBIX OOpa30BaTEJbHBIX pE3y/lbTATOB, HAuWHAs OT pEIIEHUS OBITOBBIX BOIPOCOB U
3aKaHYMBas pEIIEHUEM O HalpaBJICHUSX MPOAOIDKEHUsS 00pa30BaHUsl, IOCTPOCHUEM KapbepHBIX U KM3HEHHBIX
w1aHoB. Takum oOpa3om,iporpamMma
«["eonndopmaruka» mo3possgeT cHOpMUPOBaATh Yy OOYUAIOUIMXCS pecypc MPAKTHUECKUX YMEHMH M OIbITa,
HEOOXOJMMBIX Ui pa3yMHOW OpraHu3aluyd COOCTBEHHOH IKM3HM; CO34aT YCIOBHS ISl Pa3BUTHSA
MHUIMATUBHOCTH, H300pETaTENIbHOCTH, FTHOKOCTH MBILICHHSL.

Y4eOHO-BOCITUTATENBHBIA MpOIlecC HampaBieH Ha (HOPMUPOBAHME U pA3BUTHE PA3JIMYHBIX CTOPOH
o0yyJaroImuxcs, CBA3aHHBIX C peaju3aluell Kak X COOCTBEHHBIX MHTEPECOB, TaK M MHTEPECOB OKPYKAIOLIETO
mupa. [Ipu 3TOoM THOKOCTH IMPOrpaMMbl MO3BOJIIET BOBJIEUb OOYYAIOUIMXCA C Pa3IMYHBIMU CIIOCOOHOCTSIMH.
bosbmioit 00bEM MPOEKTHBIX PAa0OT MO3BOJSAET YYECTh HMHTEPECHl M OCOOCHHOCTH JIMYHOCTH Ka)J10ro
oOyyaromerocsi. 3aHSATHS OCHOBaHBI Ha JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTHSX OOYyYeHHUs, a TaKxkKe
CHCTEMHO-/I€ATEIbHOCTHOM METOAEC00yUEHusI.

JlanHast mporpamma NpeanojaraeT BapUaTHBHBIA IMOAXO0J, TaK KaK B 3aBHUCHUMOCTH OT 0OydYarollerocs
MO3BOJISICT YBEJIUUUTh WM YMEHBIIUTh 00BEM TOM MIIM UHOM TEMBI, B TOM YHUCIIE U CIO0XKHOCTb, @ TAKXKE MOPSAIOK
MPOBEICHUS 3aHSATHM.

OcHoBHOe coaepkaHHe Y4eOHBIX PeIMETOB HA YPOBHE OCHOBHOIO 00111€r0

o0pa3zoBaHus

Ha mnporsikeHun Kypca mporpamMMbl oOydarolipecs MO3HAKOMSTCS € pa3iMyHbIMH Te€OUH(OPMAlMOHHBIMU
CHUCTEMaMH, Y3HAIOT, B KaKuX 00JacTsIX MpUMeEHseTcsl reonH(opMaTrka, Kakie 3aJjaud MOXKET pelliaTh, a TAKXKe
CMOTYT caMH TpUMEHATh €€ B CBOEH mMoBcenHeBHOW >ku3HU. OOyuarommecss 06a30BO YCBOST MPUHIUI
no3umonupoBanust ¢ nomoipo 'HCC. V3HaroT, kak MOKHO OpraHHW30BaTh COOp CIYTHUKOBBIX JIAHHBIX, KaK
OHU MPEJCTABISAIOTCS B TEKCTOBOM BHJE M KaK MX MOXXHO BU3yaJM3UpOBaTh. B paMkax mporpamMmsl BeIOEpyT
IIPOEKTHOE HAaNpaBJieHUE, HaydaTcs CTaBUThb 3aJayd, HCCIEN0BaThb IpOOJIEMaTHKY, IJIAHUPOBATh BEJIEHUE
MPOEKTa U TPAMOTHO PacHpeAesATh POIH BHYTPH KOMaH/IbI.

OOyyaronuecs CMOTYT MO3HAKOMHUTBCS ¢ MCTOpUEN NpHUMEHEHUs OeCHWIOTHBIX JIETaTEeIbHBIX aIllaparoB.
VY3HaIOT 0 COBPEMEHHBIX OECIIUIOTHUKAX, CMOTYT PELIUTh PA3JIMYHbIEC 33/1a4H C UX MTOMOILBIO. Y3HAIOT TAKKE U
00 OCHOBHOM YCTPOWCTBE COBpPEMEHHBIX OecHnMIOTHBIX cucrteM. OOyuwaroluecss Y3HaKT, Kak co3aaércs
noJETHOE 3a/1aHue s 6ecnIOTHUKOB. Kak mpon3BoANTCS 3alycK U JanbHelmas cbémka ¢ momoinsio BAC. A
TaK)Ke MOJTyyaT TaKhe pe3yNbTaThl ChEMKHU, KaK OPTO(OTOIIaH U TPEXMEPHbIE MOEIH.

OOyuartomuecss  yriayosiTcs B TEXHOJOTHMIO  OOpa0OTKHUI€OJAaHHBIX MYTEM  aBTOMATH3HPOBAHHOTO
MOJIETTUPOBAaHUS 0O0BEKTOB MECTHOCTH. CaMOCTOSTENIbHO CMOTYT BBINOJIHUTH ChEMKY MECTHOCTH IO TOJETHOMY
3ananuto. Coznanyt 3D-monenu.

OO6yyaronuecs 03HAKOMSITCS C Pa3IMYHBIMU YCTPOMCTBAMHU MPO- TOTUIUPOBAHUS. Y3HAIOT 00IIME TPUHIIUIIBI
palboThl yCTPOMCTB, chepbl UX NMPUMEHEHHUs M MPOJYKTHI JAEATEIbHOCTH MaHHBIX ycTpoicTB. OOyuarommecs
Haydarcs TOoTOoBUTh 3D-mojenu A meyaTd ¢ MOMOIIBIO AKCIOPTA AAHHBIX. [IOMOJHAT MOAENM IO JaHHBIM
a3po(hOTOCHEMKH C MOMOIIBIO PYYHOTO MOJAETHPOBaHUA. [IpUMEHAT yCTpoiicTBa A MPOTOTUITUPOBAHUS , JUIS
IIe4aTH 3a/laHusl.

OOyuaromiyecss U3ydaT OCHOBBI B MOATOTOBKE mpe3eHTanuu. Co3manyt e€. [ToaroToBaTcs K nmpeacTaBiICHUIO
peanu3oBaHHOro npororuna. Ilpeacrasar ero, 3amumas MpoexT.

[TpumepHbIii yueOHBIH MIaH OCHOBHOTO 00111eTr0 00pa3oBanus [IpuMepHbIii KaneHJapHbIN

yaeOnbIii rpaduk Ha 2019/2020
yueOHBIH roj



Ilepuoa o0yuenusi — ceHTs10ph-mMail. KosimyecTBo y4eOHbIX Heaenab — 34.

KosanyecTBo yacoB — 68.

PexxuM npoBenennst 3aHATHI: 2 pa3a B Hezlento, | pa3 Bo 2 noayroauu

[Tpa3nHUYHBIE U BBIXOAHBIE JHU (110 IPOU3BOJCTBEHHOMY KaJICHIApIO MPH LIECTUAHEBHOM
paboueii Hezene):

Kanukyasipublii nepuoa:

Ne

n/n

Mecsn

®opma

3aHATH
A

KoJ-

BO

qyaco

TemazausarTusa

DopMaKoH

TPOJIfl

CeHTs0pb

JU/IIP

3HaKoMCTBO. TexHU-
[Kka0e30I1aCHOCTH.
BBoanoesansatue
(Mensssmup).

becena

CenTs6pn

JUTIP

HeoOxonumocTtsb

KapThIBCOBPEMEHHOM
mupe. Cheprinpume-
HEHUS, IEPCIEKTUBBI
MCIIOJIb30BaHUSIKAPT.

Becena

CenTs16pn

JUTIP

BekTopHbleaHHBIE
HakapTax. 3HaKOM-
cTBO ¢ BeO-T'UC.
L{BeTKaKaTpuOyT
KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMu
OHJIAaH-CEPBUCAMHU.

Bbecena

CeHTs0pb

JI/TTP

Csert u 1BeT. Poib
nBeraHakapre. Kak
3aCTaBUTHIIBETPAOO-
TaThHACEOs?

Bbecena

OxTs6pB

JUTIP

Co3znanue u nmyonu-
KaIusIcoOCTBEHHON

KapThl.

Hemonctpa-
LUsIpeIIeHN
b

Kenca

OxkTs0pb

J/ITP

CHCTEMBITIIONATEHOTO
MO3UITMOHUPOBAHMSI.

becena

OxTs16pB

JUTIP

ITpumeHeHnecyTHU-
KOBJUISINIO3ULIMOHU-

pOBaHUsI.

Hemoncrpa-

HUApCHICHU
s

Kewnca

OxTs16pB

JUTIP

HcropusdoTtorpa-
¢un. dotorpadus
KaKCIocoo
U3yUYEHUS
OKPY’KaIOMIETOMHUPA.

becena

Hos16ps

JUTIP

XapaktepucTukugo-
Toanmnaparos. Iloiry-

YEHHEKa4eCTBEHHOI O
dboTocHUMKA.

becena

10

Hos16ps

JUTIP

Co3znanuecdepu-
YECKUXTTAHOPAM.
OCHOBHBIEIOHATHS.

Heo0xomumoeo0060-

becena




pynoBaHue. TexHuka
CbEMKHC(HEpPUIECKIX

MMaHOPaMpPa3TMIHON
armapaTypou.

11

Hos6pb

JUTIP

Co3znanuecdepu-
YECKUXITAaHOPaM.
CumBka
HOJTY4EHHBIX

dotorpaduii. Koppek-

LU U PETYIIBIIAHO-
pam.

Tectuposa-
HUE

12

Jexabpb

JU/IIP

dororpammeTpus u
CCBIIMAHUECHACOBPE-
MEHHBIIMUD.

becena

13

Jexabpb

JU/IIP

CrieHapUHChEMKH
00BEKTOBITSATIOCIIE-

AYHOICTOIIOCTPOCHU A

HX B TPCXMCPHOM
BUJC.

becena

14

Jexabpb

JUTIP

[IpuHnumnmocTpo-
CHUATPEXMEPHOTO
HM300pakCHHUIHA
KOMITBIOTEPE.
Pabora

B (hoTOrpaMMeTpu-
yeckom [10 -
Agisoft
Metashapennuana-
JOTHYHOM.
O6paboTka
OTCHSITOTOMaTepuaia

becena

15

JexaOpb

JUTIP

becnunoTHuk B
reonH(popMaTHKe.
YerpoicTBo u
npume
HEHUEJIPOHA.

becena

16

SIuBapp

JU/ITP

Texuuueckueocobe
H_
"Hoctu BITJIA.

Becena

17

Bapb-Des-
pajb

JU/ITP

[InnotupoBanue
BIUTA.

Tectuposa-
HHUE

18

®deBpanb

J/ITP

Ucnonb3zoBanue
OeCIMIOTHUKA LIS

CbCMKHMCCTHOCTH.

JemoHcTpa-
LUSPELIEHU
S

Kenca

19

Mapt

JUTIP

BosHuxkaronmernpo-
OJIEMBITIPUCO3JTAaHUHT
3D-moneneii.
Cnoco-
OBIpETaKTUPOBAHUS
TPEXMEPHBIXMO/Ie-
Jen.

becena

20

Maprt

JI/TIP

Texuonoruu

becena




MPOTOTUITUPOBAHHUS.
YcerporicTBagis
BOCCO3/IaHUs
TPEXMEPHBIX
Mmozenei. Padota ¢
3D-nipunHTEpOM.

21 | Mapr JIp - |1 dusnyeckue u Tectupona-
XUMHUYECKUECBOW- | HHE
CTBAIUIACTUKAIS
3D-npunTepa.
[TewaTpTpEXMEpHOI
MOJICJIUILIKOJIBL.

22 | Mapr JIp - |1 Pabora B I1O nns | becena
PYYHOTOTpEXMEp-
HOTOMOJIEIHPOBA-

HUS —
ScetchUPwin
AHAJIOTUYHOM.

23 | Ampens |[JUIIP |7 OxcnoptupoBanue | becena
TPEXMEPHBIXPaiiIo
B.

[TpoekTrpoBaHue
COOCTBEHHOWCIICHBI.

24 | Anpens | JI/TIP 2 [Tewarpmonenu becena
Ha 3D-npunTepe.
Odopmnenuerpex-
MEpHOMBEIIECTBEH-
HOWMOJIEIIN.

25 | Mait 1P 3 I[ToaroroBka
3alUTHIIPOCKTA.

26 | Mait TP 2 3amuranpoekToB. | JemoHcTpa-
USIPEIICHA
s

KEHCOB

27 | Mait JU/TIP 2 3aKITI0YUTETHHOE
3aHSATHE.
[Toneenenue
UTOTOBPaOOTHI.
[Tna-
HBITI0TI0pabOTKeE.

Cucrema yc/10BHi peaju3alnui OCHOBHOMH 0011e00pa3oBaTe/IbHOM NPOrpaMMbl
Onucanne KaapoBBIX YCIOBHM pead3allid OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO OOIIETrO
oOpa3oBaHus (OMMCAaHHE KOMITETEHIINI HACTaBHUKA)

HacraBauk mnporpammel  «['eomHpopmaTika» pabOTaeT Ha CTHIKE CaMbIX AaKTyalbHBIX 3HAHUH TIO
HaIpaBJIEHUIO T€ONPOCTPAHCTBEHHBIX TEXHOJIOTHH, a TAK)XKE T€HEPUPYET HOBBIE MOJIXO/IbI U PEILIEHHU s, BOILIOIAs
UX B peanLHHe HpO@KTBI. HaCTaBHI/IK SABIISICTCA FpaMOTHBIM ClieoquaJInCToM B 06J'IaCTI/I FeOI/IH(l)OpMaHI/IOHHI)IX
CUCTEM, CIEJHUT 3a HOBOCTSMHU CBOEH OTpaciu, M3ydaeT HOBBbIe TexHoJoruu. O0nagaeT HaBBIKAMH MPOEKTHOM
JCATCIIbHOCTH, BHC}IprfI eé HpI/IHHI/IHI)I B npouecco6yqu1/I51.

HaCTaBHI/IK B paBHOI>'I CTCIICHU 06HanaeT KaK CUCTCMHOCTBIO MBIIIJICHHUA, TaK U Z[YXOM TBOp‘-IeCTBa; MOGI/IJIGH,
ymeeT paboTaTh B KOMaH/€, KpUTUUECKH MBICIIUTh, aHAJTU3UPOBATh M 0000IIATh OIBIT, TEHEPHUPOBATH HOBOE,
yMEET CTaBHUTb 33/1a4M U PelIaTh UX, a TaKXkKe padoTaTh B YCIOBUAX HEONPEACIEHHOCTH U B PAMKax MPOEKTHOMN
napaaurMbl. [ToMmumo 3TOr0, HacCTaBHUK 00JaaeT MeIarornuecKon Xapu3Moi.

I . Copepxxanuekypca

OcHoBHbBIE pa3ae/ibl IPOrpaMMbl Y4e0HOI0 Kypca



1. BBeaeHne B OCHOBBI reOMH(GOPMAIIMOHHBIX CHCTEM U MPO- CTPAHCTBEHHBIX/IAHHBIX.
OObyuarommuecs MO3HAKOMATCS C PA3JIMYHBIMUA COBPEMEHHBIMU I'e- OMH(POPMAIIMOHHBIMH CUCTEMaMHU. Y3HAIOT, B
KaKuX OOJIaCTSAX MPUMEHSETCS TeOMH(POpPMATHKA, KaKhe 3a/Ja4yl MOXKET pellaTh, a TakKe KaK O0ydarolruecs
MOTYT CaMU MPUMEHSTh €€ B CBOEH MMOBCEAHEBHOM>KU3HH.

2. Ypok padorsl cI'JTOHACC.
OO6yuaromuecss 0a30BO YCBOAT NPHHIMI MO3UIIMOHMpoBaHUs ¢ momonipto [HCC. VY3HaroT, Kak MOXKHO
OpraHu30BaTh COOp CIYTHUKOBBIX JIaHHBIX, KAK OHM IPEJICTABJISIIOTCS B TEKCTOBOM BMJIE€ U KaK UX MOYKHO
BU3YaJIH3UPOBATh.
3. BbI0OpNpOeKTHOro HANIPaBJIEHUs U pacnpeaeeHnepoJieil. BoIOop MpoeKTHOro HarpaBlIeHUS.
[TocranoBka 3anaun. UccnenoBanue npodiemaruku. [InanupoBanue npoexta. Pacnipenenenueponeii.
4. YcTpoiicTBO U IPUMeHeHHe0eCIMI0OTHHKOB.
OO6yuaromuecs nmo3HakoMsATcs ¢ ucropued nmpumeHeHus BAC. Y3uator o coBpemeHHbiXx BAC, kakue 3amauu
MO>KHO peliaTh ¢ UX I10- MOIIbIO. Y3HAIOT TaK)KE OCHOBHOE YCTpOICTBO coBpeMeHHbIX BAC.
5. OcHOBBI CbEéMKH cOeCTNJIOTHUKOB.
OOyuaromumecs: y3HaroT, Kak cozgaéres nonérHoe 3ananue s BAC. Kak nponsBoauTes 3amyck U JaibHenIas
cbéMmka ¢ nomoinbio BAC. A Takxke Kakue pe3ylbTaThl MOKHO IMOJYYHTh U KaK 3TO cAenaTh (IOJydyeHue
opTodoTomIaHa U TPEXMEPHON MOJIENHN).
6. Yruy0.aénHoe u3ydyeHue TEXHOJIOTUI 00padOTKH reoIaHHbIX. ABTOMATU3UPOBAHHOE MOJICTTUPOBAHUE
00BEKTOB MECTHOCTH ¢ nomotnbio AgisoftPhotoScan.
7. CoOopreogaHHbIX.
AspodoTochéMKa, BBINOIHEHHE CHEMKH MECTHOCTH 110 MOJIETHOMY 33JaHMIO.
8. OOpaboTka M aHAJIN3Te0JaHHbBIX.
Coznanue 3D-monenei.
9. U3yueHme ycTpoiicTBa /151 NPOTOTUNHPOBaHus. O3HAKOMJICHHE C yCTPOUCTBAMU
MPOTOTUIIMPOBAHUS, TIPEIOCTABICHHBIMH OOyUarommmcs. O0ydaromuecs y3HatT OOIUe TPUHITUITBI
paboThl yCTPOUCTB, a TAK)KE KOT/Ia OHU MPUMEHSIOTCS ¥ YTO C MX MTOMOIIBI0 MOYKHOTIOTYYHTD.
10. IToaroToBKa JaHHBIX JUIfl ycTpoiicTBa nporotunuposBanus.[logroroska 3D-moneneii, sxkcnopt
JIAaHHBIX, TOATOTOBKA 3a1anuii no neyatu. 11.IIpororunupoBanue.
[Ipumenenue yctpoiicTB poroTunupoBanus (3D-npunTep).
12.IlocTpoeHue MPOCTPAHCTBEHHBIX CILCH.
JlonosiHeHNE MoJIeNel Mo JaHHBIM a3po(OTOCHEMKH C IOMOILBIO PyYHOTO MOAEITMPOBAHUS U TOJITOTOBKA K
reyaTu Ha ycTpoiicTBax npototunupoBanusd. 13.1loaroropka npeseHranmi.
W3ydyeHne ocHOB B OArOTOBKE Ipe3eHTanuu. Co3laHue Npe3eHTaluu.
[ToaroroBka K mpenCTaBICHUIO PEATTM30BAHHOTO MMPOTOTHUIIA.
14.3amuTa npoexkToB.
IIpencraBieHne pealn30BaHHOTO IPOTOTHUIIA.

I . TCM&TH‘ICCKOCHH&HI/IpOBaHI/IC

Ne Pa3nesasmporpamMmbly4e0HOroKypca Bceer
0
n/n qaco
B
1 3nakoMmcTBo. Texunkabe3sonacHocTu.BBogHoe3ansTue 2
(«MensissMmup»).
2 BeenenuesreonnpopmannoHubieTrexHoaoruu. Keiicl:
«CoBpeMeHHbIe KapThl, WM Kak onucarb 3eMi1i0?».
2.1. | HeobxomumocThkapThiBcOBpeMeHHOMMUpE. ChephIpu- 2
MEHEHUS, IEPCIEKTUBBINCIIONb30BAHUSIKAPT.
2.2. | BextopHble nanHble Ha KapTax. 3HakomcTBO ¢ Be6-T'UC. 2

[IBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaguuecKMMHOHIAH-CEPBUCAMH.

2.3. | Ceruuser.Posbuseranakapre.KakzactaBurbuserpado- 1
TaTbHaceOs?

2.4. | Cozmanue u myOauKamusi COOCTBEHHON KapThI. 2

3 Keiic2:«I'no6anbHoeno3nnuonnposanne“Haiinucedsina 4

3eMHOMIIape”.
3.1. | CucTeMbITII00aTbHOTOTIO3UITHOHUPOBAHHS. 2




3.2. | [IpuMeHEeHHEeCTTyTHUKOBIJIATIO3UITHOHUPOBAHHS. 2

4 doTtorpaduu 1 NAHOPaAMBbI.

4.1. | Uctopus pororpadun. ®otorpadus kak crocod n3ydeHus 1
OKPYKaroIIeroMupa.

4.2. | XapakrepuctukudoroanmnapaTon. [lomydeHnexauecTBeHHO- 2
ro)OTOCHUMKA.
Coznanunecdepuyeckuxmanopam.OcHoBHbICTTOH S THS. He-

4.3. | o0xomumoeobopynoBanue. TeXHUKAChEMKUCHEPUIECKIX 2

MaHOpaM pa3NUyHoOi annapatypoit (kamepbl cMapThoHOB Oe3
MITaTUBOB,IM(POBEIE()OTOANTIAPATHICOIITATHBAMUHT. 1. ).

4.4, | Coznanue cepuueckux nanopam. CIimBKa MoaTyd4eHHBIX 4
dororpaduii. Koppekuus u peryirs manopam.

OcHoBbl a3podorochémku. [Ilpumenenne BAC (6ecnmiior-

5 HbIX AaBHALMOHHBIX cucTeM) B a3podorochbémie (Keiic 3.1:
«JsistyeronacaMmom/e/1eHyKeHOeCITHIO THBIIIeTATe b -
Hblilanmapar?»).

5.1. | ®ororpammeTpus u e€ BIMSIHUE HA COBPEMEHHBIN MHUP. 1

5.2. | CueHapuuchbEMKHOOBEKTOBIIISAIOCIEAYIOIIETOIIOCTPOe- 2
HUS UX B TPEXMEPHOM BUJIE.

5.3. | IlpuHIMI mOoCTpOCHUS TPEXMEPHOTO N300pKEHHS HA 4
kommetorepe. Pabora B oTorpammerpuueckom 110 —
AgisoftPhotoScan wnu ananoruaraom. O0padoTka
OTCHATOroMaTepuara.

5.4. | beciunoTHUK B reonHGOpMATHKE. Y CTPOHCTBO U 2
PUMEHEHHUEIPOHA.

5.5. | Texunueckueocodennoctu BITIIA. 2

5.6. | IIunoruposanue BITJIA. 6

5.7. | Ucnonp3oBanue OECIIUIOTHUKA U CHEMKHA MECTHOCTH. 6

5.8. | Bosnukatomue npodnemsl npu co3ganuu 3D-moneneit. Cro- 3
COOBIPETAKTUPOBAHUATPEXMEPHBIXMOJICTIEH.

5.9. | TexHONMOTUUTIPOTOTHIIMPOBAHHUS. Y CTPOUCTBAIIISA 2
BOCCO37a- HUsI TpEXMepHBIX Moienell. Pabora ¢ 3D-

PUHTEPOM.

5.10. | ®dusnyeckre U XUMHUYECKHAE CBOMCTBA IIACTAKA IS 1
3D-npunTepa. [leyats TpEXMEPHOI MOIEIH HIKOJIBI.

6 Keiic 3.2: «A3MeHeHHe cpeabl BOKPYT HIKOJIbI».

6.1. | PabotaBllOmisipydyHOroTpEXMEPHOTOMO 1IN POBAHUS— 1
SketchUpunnanaaorugaHom.

6.2. | OxcrioprupoBaHueTpEXMepHBIXPaiinoB.[IpoekTrpoBanne 7
COOCTBEHHOMCIIEHBI.

6.3. | Iledats momenu Ha 3D-npunTepe. OdhopmieHneTpExmep- 2
HOMBEIIECTBEHHONMOIEIIN.

7 [TonroroBKa3amUTHIIPOEKTA. 3

8 3almTanpoeKToB. 2

9 3akmounTtenbHoe 3anatue. [lonBeaeHne uToros padboTsl. 2
[TnanemomopaboTKe.

Keficel, BXogsuue B mporpamMmmy

Keiic 1. CoBpemennbie kapThbl, niu Kak onucarb 3emiiio?
Ketlic 3HaKOMUT 00y4aroLMXCsl C pa3HOBUIHOCTSIMU JaHHBIX. Pemnast 3amauy keiica, 00ydaroniiecs mpoxoasT
CJIEyIOIIMEe TEMATUKHU: KapThl K OCHOBBI UX (HOPMHUPOBAHMS; W3Y4YeHHE YCIOBHBIX  3HAKOBH
HNPUHIIATIOB UX 0TOOpa’KeHMsI Ha KapTe; CUCTEMBI KOOPIAUHAT U MPOEKIUN KapT, UX



OCHOBHBIC XapPaKTCPUCTUKU U BO3BMOKHOCTU ITPUMCHCHMU, MaCLHTaG " JIp. BCIIOMOTaTCJIbHBIC MHCTPYMCHTDBI
(hOpMHUPOBAHHUSIKAPTHI.

Keiic 2. I';i00a71bHOE MO3UIIMOHUPOBAHME
«Haiiim ce06s1 Ha 3eMHOM HIape».
HecMoTpst Ha TO, 4TO HABUTaTOPbI U CIIOPTUBHBIE TPEKEPHI CTAIM HEOTHEMIIEMON YacThIO0 HALIEH ’KM3HU, MaJO
KTO 3HaeT mpuHIUN ux padotel. [Ipoiins keiic, obdyvarommecs y3HatoT npo [JIOHACC/ GPS — npuHums
paboThl, UCTOPUIO, COBPEMEHHBIE CUCTEMBI, MpuMeHeHue. [Ipumenenue norrepoB. Busyanusanusi TeKCTOBBIX
naHHbIX Ha Kapre. Co3/1anue KapThl UHTEHCUBHOCTH.

Keiic 3.1. AspodoTocbémka. «JIJ1s1 4ero Ha caMmoM Jiejie Hy?KeH 0eCNnJIOTHBIH
JieTaTeJIbHbIN anmapar?».
OOBEMHBIN  Keic, KOTOpBI MO3BOJIUT 00y4arOIIUMCS] OCBOUTHITOIHYIO
TEXHOJIOTUYECKYIO IIETIOYKY, HCIOJIb3YyeMYI0 KOMMEPYECKHMU KOMIIAaHUSMHU. YCTPOMCTBO U MPHUHIIMIIBI
¢ynkunonuposanusi BIIJIA, OcHoBbl (pOTO- U BHIEOCHEMKH W NMPUHIMIOB mepenaun uHGopmanuu ¢ BIUIA,
obOpaboTtka manHbIX ¢ BITJIA.

Keiic 3.2. U3MeHeHne cpeabl BOKPYT HIKOJIbI.
[Tponmomxkenne keiica 3.1. OOyuarommecsi, ©Mess B CBOEM PaCIOPSHKECHUH SJIEKTPOHHYIO 3D-Mojens mIkousl,
IPOAOJKAIOT BHOCUTh U3MEHEHUS B MIPOAYKT C 1IeJIbI0 OJaroycrpoiicTBa paiiona. O0ydaroniyecs npoaoiKaoT
COBEpIIEHCTBOBATh CBOM HaBbIK 3D-MOeIMpOBaHNUs, 3aBepIIIasl IPOEKT.
(1o cyTH, 00bEJMHEHNE BCEX PECYPCOB, IPOIMCAHHBIX B Kelcax)

MarepuaibHO TeXHH4YeCKOe o0ecrieyeHne Cnucok 000py10BaHNs

Komnbrorepuslii kiaace UKT

* MOV (npuntep, ckanep, konup) Murnmanbueie: Gopmat A4, na3epHsiid, 4/0, 1mT.

* HoyrOyk HacTaBHUKA C ITpelyCTaHOBICHHOH OnepaliMoHHON CUCTEMOH, 0(UCHBIM POTrPAMMHBIM
obecrnieueHreM IPOU3BO U~ TEIHLHOCTH TIporieccopa (o tecty PassMark — CPU
BenchMarkhttp://www.cpubenchmark.net/): ue menee 2000 eaunuir; 00b- €M OnepaTHBHOM MAMSTH: HE MEHEe
4 T'6; 06bém HakonuTenss SSD/eMMC: e menee 128 I'0; I10 ans mpocMoTpa U peiakTH- pOBaHMS TEKCTOBBIX
JOKYMEHTOB, JIEKTPOHHBIX TAaOJUI] U IIpe- 3eHTaluil pacnpocTpanéHHbIX popmartoB (.odt, ,txt, .rtf,.doc,
.docx, .ods, xls, .xIsx, .odp, .ppt, .pptx)., 1 mr.

* HoyrOyk ¢ npenycTaHOBIEHHON ONEpaliMOHHON CUCTEMOM, O(MCHBIM POTrPAMMHBIM 00€CIIeUeHUEM.
Hoyt6yk: He nuxe IntelPentium N (nnu IntelCeleron N), ve nuxe 1600 MI', 1920x1080, 4Gb RAM, 128Gb
SSD; npon3BoauTeENbHOCTH Mpo- neccopa: He MeHee 2000 exnnui; 10 ams npocMoTpa U pe- JaKTUPOBAHHUS
TEKCTOBBIX JOKYMEHTOB, DJIEKTPOHHBIX
TaOJIUI U TIpe3eHTalui pacpocTpanéHHbIX (popmaToB (.odt, ,txt, .rtf, .doc,

.docx, .ods, xlIs, .xIsx, .odp, .ppt, .pptx). , 10 mmT.
* MHuTepakTuBHBINA KoMILIekc. KonnyecTBo 0lHOBpEMEHHBIX Kaca- HUH— He MeHee 20., 1mT.

YPpok TexHoJ10run

AnutuBHOE 000pYyI0BAaHKE

* 3D-o60pynoBanue (3D-npuntep). MunumainesHsle: THII TpuHTe- pa:FDM;
Marepuan: PLA; paGouwuii cToi: ¢ momorpeBoM; pado yas obmacts (XYZ): ot 180x180x180 mm; ckopocTh
nedat: He MeHee 150 Mm/cek; MUHMMalIbHAs TOJIIMHA cllos: He 6onee 15 Mkm; popmart daiinos
(ocnoBnbie): STL, OBJ; 3akpeIThIil KOpIyc: HalIU4uKe., 1 1IT.

 IInactuk qig 3D-npuntepa. Tonmuza miactukoBoit HutH: 1,75 MM; Matepuan: PLA; Bec karymku:
He meHee 750 rp., 15mT.

* 11O nna 3D-moxenupoBanus. O6naunsiii uacTpyMeHT CAIIP/ ACVYII, oxBaThIBatomuid BeCh Mporecc padoThl
C U3ACIUAMU — OT IPOEKTUPOBAHUS JOU3TOTOBIICHUS.

JlononHUTEIbHOC000PYA0BAHKE

 Illnem BupryanmpHOU peanbHOocTH OOmiee paspemenue He me- Hee 2160x1200 (1080%1200 mns xakmoro
ri1asza), yroi o63opa He meHee 110; Hanuune KOHTPOUIEPOB — 2 IIT.; HATMYUE BHEIIHUX JaTYUKOB — 2 IIIT.;
pazbEM ISl OAKIIOYEHHS] HAYITHUKOB: HAJIM- YME; BCTPOCHHAs! KaMepa: HaJu4ue. 1 KOMILIEKT.

* [lratuB nmist kpersieHUs 0a30BbIX cTaHiuii. KommiiekT u3 AByx mTaTUBOB. COBMECTHUMOCTH CO IJIEMOM
BUPTYaJIbHOU peaibHO- CTH, | KOMIUIEKT.

* Hoyr6yk ¢ OC mns VR-mmema. KonraectBo simepnporiieccopa


http://www.cpubenchmark.net/)

- He MmeHee 4. TakroBas yactoTta npoueccopa - He MeHee 2500 MI'. Buneokapra - He Hmke Nvidia GTX
1060, 6 I'6 Buneona- MsaTe. O0beM onepaTUBHOM MaMsATH - HE MeHee 8 T0. , 1 mT.
* MHoOromnosp30BaTeIbCKasi CUICTEMa BUPTYaIbHONU PEATILHOCTH C6-
KOOPJMHATHBIM OTCJICKMBAHUEM TOJIOKEHUS TOJIb30BaTeNnel, 1 KOMIUIEKT.
TpeboBanus k cucreMe BUPTYaJIbHOM pealbHOCTH:
* MOJJIepP’KKa MOOMIIBHBIX IIIJIEMOB BUPTYalibHOM peanbHocTHON yrnpasieHnueM OCAndroid;
* MOJAJIEpPKKA YIPABISAIOLUIUX KOHTPOJUIEPOB C BO3MOYKHOCTBIO O- KOOPAMHATHOTO OTCIICKHBAHUS
MOJIO’KEHUS B TPOCTPAH-CTBE;
* TEXHOJIOTHsI MOJHOW KOMIleHcanuu yara (anti-latency): u3o- OpakeHHe JOJKHO BBIBOAUTHCS JJIS TOUEK, B
KOTOPBIX OKa- KYTCSl JIEBbIM M MpaBblid TIjia3a MOJIb30BATENS Yepe3 BpeMs, KOTOPOE TOJIKHO MPOUTHU C
MOMEHTa Ha4yaJaolpeaeseHus

MECTOTIOJIOKEHUS TJ1a3 IMOJIb30BaTeNs 10 MOMEHTA OKOHYA- HUS BBIBOJA H300pakeHUsL. ;

* IUIOLIA/Ib OTCJIEKUBAHUS MT0JIb30BaTENEH — HEe MeHee 16 KB.M;

* KOJMYECTBO MOJb30BaTeNel — He MeHee 3 yeil. TpeboBaHUsl K cucTeMe OTCIEKUBAHUS

M0JIO’KEHUS TI0JIb30BaTe- JICH(TPEeKUHra):

* THII CUCTEMBbI OTCIIS)KUBAHUS: 6-KOOPIMHATHAS CUCTEMA OT-CIICKHBAHUS;

* 001Ul BEC OJHOrO yCTpoiicTBa TpekuHra — He 6onee 20r;

* TEXHOJIOTHSI: ONTHKO-MHEPIHAIbHBIN TPEKHHT, aKTUBHBIE MapKephl, paboTaromue B
uH(ppaKpacHOMINAMA30HE;

* yroia 0030pa onTU4YecKkoi cucteMsl — He MeHee 230 rpaay-coB;

* BpeMs OTKIIMKA CUCTEMBbI TPeKHMHIa — He 6osee 2Mc;

* pa3MelIeHHEe CEHCOPOB: Ha 00BEKTEOTCIIC)KUBAHMS,

* CEHCOpBI, UCTOJIb3yeMble IJISi OTCIEKUBAHUS IIIJIEMOB BUP- TYyaJbHON PEalIbHOCTH W JAJSl OTCIIEKUBAHUS
JBWKEHUH PYK MOJIb30BATENICH, JOJDKHBI OBITh HICHTHYHBIMU M B3aMMO3aMe-HIEMbIMU;

* pa3MelIeHHEe aKTUBHBIX MapKEPOB:HAMOIbHOE;

* BCE KOMITOHEHTBI CHCTEMBI TPEKHUHTA JOJDKHBI MOHTHPOBATHCS Ha 1M0JI, 6€3 HE00X0AMMOCTH
MOTOJIOYHOT'O/HACTEHHOTO MOH-TaXa,;

* HAJIMYHE CEHCOPOB B COCTABE €IMHOTO YCTPOICTBA TPEKUHTA: aKCEIePOMET], TUPOCKOIL,
ONTUYECKUNCEHCOP;

* YacTOTa OTCIIC)KUBAHUS TIOJIOKECHHUSATIOIB30BATEIIS:

* - akcenepometp: He MeHee 2000BbIO0POK/C;

* - rupockortl: He MmeHee 2000BbI00pOK/C;

* - ONTUYECKHH ceHcop: He MeHee 60BBIOOPOK/C;

* TOTPEIIHOCTH OTCJICKUBAHHS MTOJIOKEHHS MTOJTB30BATENSI B TPOCTPAHCTBE Ha IJIOMIATH 6 M X 6
M — He Ooiee 10MM;

* MUHHMaJIbHOE KOJMUYECTBO TOJIH30BATENEH, TOIIEPKUBAC- MOE CHCTEMON TPEKWHTa, HE MEHee 34el.

TpeboBanus Kk mokazaTessiM XpaHeHHs], TPAHCTIOPTUPOBKU U Ha-CTPOUKH:
* BpeMs MOJHOTO Pa3BEPTHIBAHUS U HACTPONKH CUCTEMBIIS
IJIOIIAAN OTCIIeKMBaHMS 16 KB. M —He Oostee 90 MuH;
* HEOOXOIUMOCTh KAIMOPOBKH B MTPOIECCEIKCILTYATATUT
— OTCYTCTBYET;
* Ttemneparypa xpanenus: -30°C . . + 50°C.
TpeboBanus k criocodbam ynpasieHUs HHTEPAKTUBHBIMHU MOJIENISI- MU:

* TOAJIEP)KKA 6-KOOPIUHATHOTO OTCIICKUBAHUATIONOKEHHUS YIPABIISIOMINX YCTPOUCTB
BIIPOCTPAHCTBE.

TpeboBaHMsI K MPOrPaMMHOMY 00ECTICYCHHIO:

* TIOAJEepIKKA CHCTEMOM TpeKHHTa onepannonHbix cucrem: Windows, Android;

* MpeloCTaBJIEHNE HEOTPAHUYEHHON MO0 BPEMEHH HCII0Ib30- BaHUSI TPOCTON (HEUCKITIOUUTEIBHON) JTUIIEH3UN
Ha KOMMEp- YE€CKO€ UCIOIb30BaHUE MPOrPAMMHOI0 00ECIIeYeHHUs CH- CTEMbI TPEKHHTa Ha OJIUH LIJIEM C
OC Android (6eccpounas nureH3us) — 31IT.

OO6mue TpeboBaHwUs:

* HaJMYMe MOOWMJIBHBIX MIJIEMOB BUPTYyalbHOU peaibHOCcTH OculusGo wimm anamor — 31T, ;

* HaJIMYME KOMIUIEKTA TPOBOJIOB U 3apsIIHBIX YCTPOUCTB /715 Oecriepe0oiH0paboTHI.

» ®ororpammerpuueckoe I10. TIO mns o6paboTkm w300pakeHWH U omnpeneneHus GOpMbl, pPa3MEpoB,
TIOJIOKEHHS M MHBIX XapaKTe- PUCTHK OOBbEKTOB HA TNIOCKOCTH WM B IPOCTPAHCTBE. , 1IT.

* KBaapokonrepMavicAir. KoMmakTHbIN KBagpokonTep ¢ TpEXO- CEBBIM CTaOMiIM3aTopoM, kKamepour 4K,
MaKCHMaJIbHOW JAJIbHO- CTBIO N€pelayu He MeHee 6 KM., 1mT.

» Kaapoxonrep DJI Tello. KBagpokonrep ¢ kamepoii, Bec He 60- siee 100 T B cOope ¢ mporeiepoM U KaMepoid;



ONTUYECKUHN JaT- YUK ONpPENENICHUs MO3UIUN — HAJIUYKe; BO3MOXKHOCTh YAAJIEH- HOTO MPOrPaMMHUPOBAHUS
— HaJW4He., 3MIT.

Menuasona
» doroanmapar ¢ 00bekTuBOM. KonmuuecTBo 3ppeKTUBHBIX TUKCE- e — He MeHee 20 MutH., 1mT.
Buneoxamepa. [lnanmer (st obecriedeHusi COBMeCTUMOCTH €1i2.3.6) ¢ IPUMEPHBIMH XapaKTepUCTUKAMHU:
* nuMaroHanb/paspenieHue: He MeHee 2048x 153 6nukceneii;
* JMaroHajb dKpaHa: He meHee 9.7";
* BcTpoeHHas nmamsaTh (ROM): ne menee 321'b;
* paspemienue GoTokaMepsl: He MeHee M,
* Bec: He Oouee 510r;
e BpICOTA: He Ooitee 250 MMm. , 11mT.
» Kapra namsitu ans ¢poroannapara/Bugeokamepsl. O0bEMIaMaTu
— He MeHee 64 I'0, knacce He Hmke 10., 2 mT.
 IITatuB. MakcumanbHas Harpy3ka: He 0oJiee 5 Kr; MaKCUMaJIbHASIBBICOTA
chEéMKH: He MeHee 148 cm, 1 mT.

WHpopMannoHHO-METOIMYECKHE YCIOBUS pealln3allii OCHOB- HOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o0mero o0pa3zoBa- HUS (CHMCOK BHEIIHUX METOJI. MAaTEPUAIIOB) (CCBUIKH Ha JIOM. MaTe- pHajibl — MPONUCHIBACM B
Kelicax)

1. CrycoK UCTOYHUKOBIUTEPATYPHI

1 Anmazos,N.B.COOpHUKKOHTPOIBHBIXBOPOCOBIOANCIUILINA-HAM
«AspodoTorpadus», «A3pochEMKay, «A3POKOCMUYECKHE METOIbI ChéMOK» / M.B. Anmaszos, A.E. AnTbIiHOB,
M.H. CeBactbs- HoBa, A.®. Crenienko — M.: m3g. MUUIT'AuK, 2006. — 35 c.

2. baeBa, E.}O. OOmme BOMpOCH MPOSKTHUPOBAHUS M COCTABJICHUSA KapT ISl CTYACHTOB CHEIHATIbHOCTH
«Kaptorpadus u reonn- popmaruka» / E.}O. baesa — M.: uzn. MUUT'AuK, 2014. — 48c.

3. Makapenko, A.A. YueOHOoe mocoOue mo KypcoBOMY MPOEKTUPO- BaHUIO MO Kypcey «OOmiereorpapudeckue
kapTeD» / A.A. Maka- penko, B.C. Mouceesa, A.JI. CtenanueHko moj obmiei pegakuu- eii Makapenko A.A.
— M.: m3g. MUUT'AuK, 2014. — 55c.

4. Bepemaka, T.B. Merogudyeckoe mocoOue MO HCIOIb30BAHUIO TOMOrpaduyuecknux KapT s OLEHKH
9KOJIOTMYECKOTO COCTOSI- HUATEPPUTOPUHI
/ T.B. Bepemaka, Kagaes I'.A.— M.: uzn. MUU- I'AuK, 2013.

—65c.

5. Penpko, A.B. ®otorpadudeckue mpoiiecchl peructpanuu uH- Gopmanuu / A.B. Peapko, Koncrantunora
E.B.— CII6.: uzn. I1O- IUTEXHUKA,2005.

— 570 c.

6. Kocunos, A.I'. Teopus u npaktuka upoBoit 00paboTKU U30- OpaxkeHUui. J(MCTaHIMOHHOE 30HANPOBAaHHUE U
reorpaguyeckue mHpopMalnroHHble cuctembl. YueOHoe mocodue / A.I. Kocunos, UK. Jlypse non pen.
A.M.bepnsara — M.: n3a. Hayunsiii mup, 2003. — 168c.

7. PamuonokalMmoHHbBIE CUCTEMbI BO3AYIIHON pa3BeaKH, Aen(d- pUpOBaHUE PATUOIOKAIIMOHHBIX H300paXeHHH
/ mox pen. konpHoro JI.A. — uzn. BBUA um. npod. H.E. XKykosckoro, 2008. — 530c.

8 Kuenko, IO.I1. OcHOBBI KOCMUYECKOTO MPHUPOIOBeIeHH: yaeO- HuK s By30B / FO.I1. Knenko — M.:
u3n. Kaprreouentp — I'eo- ne3usgar, 1999. — 285 c.

9. UBanoB, H.M. bammmcTtika W HaBUTaNMUsg KOCMHUYECKHX ammapa- TOB: YYeOHWK I BY30B — 2-¢ W3],
nepepad. u gon. / H.M.MBa- vos, JI.H. JIsicenko — M.: u3n. poda, 2004. — 544c.

10. Bepemaka, T.B. Metoaudeckoe rocodue 1mo Kypcy «IKojorude- ckoe kapTorpadupoBanuey (JlabopaTopHbIe
pa6otsr) / T.B. Be- pemakoBa, U.E. Kyp6arosa — M.: uzan. MUNUT'AuK, 2012.— 29c.

11. BanoB, A.I'. Meronuueckne yKa3aHUs TO BBITIOJHEHUIO Ja00- PATOPHBIX pPadbOT TO AUCITUTIIMHE
«qudposas xaprorpadus». ns cryaeHToB 3 Kypca IO HampaBieHUIO NOATroToBKU «KapTo- rpadus u
reouHdopmaruka» / A.I'. Usanos, C.A. Kpsutos, I'.U. 3arpe6bun — M.: uzn. MUUI'AuK, 2012. — 40 c.

12. VIBanos, A.I'. Atiac kapTorpaduueckux MpoeKIUi Ha KpynHble pernoHsl Poccuiickoit denepanyn: yaeOHO-
HarsiiHOe u3aa- uue / A.I'. UBanos, I'.W. 3arpebun — M.: u3ag. MUNT' AuK,2012.

—19c.

13. Ilerenun, A. 3D-monenupoBanne B SketchUp 2015 — ot mpo- croro k cinoxkHoMmy. Camoyuutens / A.
[Merenmun — uzn. JIMK Ilpecc, 2015. — 370 c. , ISBN:978-5-97060-290-4.

14. beictpoB, A.IO. IlpumeHeHue TreOMH(POPMAIMOHHBIX TEXHOJO- THH B JIONMOJHUTEIHHOM MIKOJIHLHOM
obpaszoBanun. B cOopuuke: Dxonorus. JxoHomuka. Mudopmatuka / A.O. beicrpos, J.C. JIyonun, C.C.
I'pyznes, M.B. Aunapees, J1.O. dpwira, ®@.B. llIkypos, FO.B. KonocoB — Pocros-na- [Jony, 2016. — C.42—



47,
15. GISGeo — http://gisgeo.org/. 16.'IC-Accormanuu — http://gisa.ru/.
17.GIS-Lab—nhttp://gis-lab.info/.
18. [TopTast BHE3EMHBIX JaHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29&zoom=2.
19. OSM — http://www.openstreetmap.org/. 20.beicTpos,A.1O.
I'eokBaHTYMTYJIKUT. MeTOAMYECKUN

21.uactpymenTapuii HactapHuka / A.1O. beictpoB, — Mocksa, 2019.
— 122 ¢., ISBN 978-5-99
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