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|. IlosicHUTEIbHAS 3alHCKA

AKTYaJIbHOCTB: CEroiHs reOMH()OPMaIIMOHHbIE TEXHOIOTUU CTAIM HEOThEMJIEMON YacThIO HallIel JKU3HHU,
0001 COBpEMEHHBIH UEJIOBEK II0JIb3YeTCSl HABUTallMOHHBIMM CEPBHCAMHU, MPUIOKEHUSIMH  JUIs
MOHHUTOPHUHIra OOLIECTBEHHOI'O TPAHCIIOPTa U MHOTUMH JPYTUMH CEpPBUCAMU, CBS3aHHBIMU C KapTaMH. DTH
TEXHOJIOTUM UCIIOJNB3YIOTCS B COBEPIICHHO pa3IMyHBIX cdepax, HauuHAs OT pPEarupoOBaHUS IIPH
Ype3BbIUAlHBIX CUTyallMsX M 3akaHuMBasg MapkeTuHrom. Kypc «l'eonMH(opManoHHbIe TEXHOJIOTHUN
MO3BOJISIET CPOPMHPOBATH Yy OOYHYAIOUIMXCS YCTOMYMBYIO CBSI3b MEXIYy HH(DOPMAIMOHHBIM H
TEXHOJIOTUYECKMM HAINPaBICHUSIMM HAa OCHOBE pEalbHBIX IIPOCTPAHCTBEHHBIX JAHHBIX, TaKHX Kak
a’pooTochEMKa, KOCMHUYECKasi ChEMKA, BEKTOPHBIE KapThl M JIp. JTO MO3BOJUT OOYYAIOUIMMCS MOTYyYUTh
3HaHUS IO MCIOJIb30BAaHUIO TC€OMH(MOPMALMOHHBIX HHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JaHHBIX JUIS
MIOHUMAaHUSI U U3Yy4YEHHUS] OCHOB YCTPOMCTBA OKPY)KAIOIIET0 MUpPa M MPUPOAHBIX sABJIeHUH. OOyuaromuecs
CMOT'YT pEaJM30BbIBaTh KOMAaHJHbIE IPOEKThl B c(epe HCCIeOBaHUS OKpYXAIOIero Mupa, Hayarb
HCIIOJIB30BaTh B IIOBCEIHEBHOW JKM3HM HABUTALIMOHHBIE CEPBUCHI, KOCMMYECKHUE CHUMKH, JJIEKTPOHHBIC
KapThbl, COOMpaTh JaHHbIE 00 00BEKTaX Ha MECTHOCTH, C03/1aBaTh 3D-00bEKThl MECTHOCTH (KaK OTAEIbHBIC
3J1aHMsl, TaK U LEJIbIe TOPOAA) K MHOTO€ APYTOE.

Knaccm[)mcaunﬂ NnporpaMMmabl: TCXHUYCCKaAs.

HanpasJjieHHOCTH 06pa30oBaTe/ibHOI MPOrpamMMbl: 0Opa3oBaTeibHas nporpamma «I eonHPpOpPMaIOHHBIC
TEXHOJIOTUUY SIBJISIETCS 00111e00pa30BaTeIbHON IPOrPaMMOi MO MPEAMETHOM 001acTh « TeXHOIOTHSY.

DOyHKIHOHAJIBHOE NPeJHA3ZHAYEHHEe POTrPAMMBbI: IIPOEKTHAS.
®opma opraHu3anMu: rpynmnoBas.
AKTYaJbHOCTDb M OTJIMYHUTEIbHbIE 0COOEHHOCTH NMPOTrPaMMbl

Hosuzna OporpaMmbl 3aKIIFOYACTCSA B CO3JaHUU YHI/IKaHLHOﬁ 06pa30BaTeJ'ILHOfI CpCabl, (I)OpMI/IpyIOIJ_ICﬁ
IMPOCKTHOC MBINIJIICHUE 06y‘-IaIOI_HI/IXC$I 3a CUéT TPAHCIIAAOUH ITPOCKTHOT'O crocoba ACATCIIBHOCTHU B paMKax
peICHUS KOHKPECTHBIX Hp06JICMHBIX CHTyaHHﬁ.

AKTyallbHOCTh TpOTpaMMbl OOYyCJIOBIIEHa TE€M, 4YTO paboTa HajJg 3adadyaMM B paMKaxX IPOEKTHOU
NesITeNbHOCTH (POPMUPYET HOBBIM TUI OTHOLIEHHS B paMKaX CHCTEMbI «IIPUPOJia — OOIECTBO — YEIOBEK
— TEXHOJIOTUM», ONPEACNSIONMNNA 0053aTeIbHOCTh SKOJIOIMYECKOH HOPMHUPOBKH MPH OPraHU3ALUH JTF000H
NEeSTeIbHOCTH, YTO SIBJISIETCSI MEPBBIM IIAroM K (OPMHUPOBAHMIO «IIOKOJEHUS Pa3BUTHUS», SIBISIFOIIETOCS
TPEHJIOM Pa3BUTHUSI COBPEMEHHOTO O0IIEeCTBA.

[IporpamMma npeanonaraer GopmMupoBaHue y OOydaroIIUXCsl MPEICTaBICHUN O TEHAECHUUSAX B Pa3BUTHU
TeXHU4YeCcKOH cdepbl. HOBBIN TeXHO-NPOMBINIUIEHHBIN YKIIaJ HE MOXET OBbITh MOJIOKEH B opmat olriecTBa
pa3BUTHS TOJBKO Ha OCHOBAaHMM HOBM3HBI (PU3MUECKHX MPHUHIMIIOB, HOBBIX TEXHUYECKUX PELICHUH U
KJIACTEPHBIX CXEM B3aMMOJEHCTBHUS Ha MOCTUHIYCTPHAJIBHOM JTalle Pa3BUTHs COLUYMA, a UJed Pa3BUTHS



o0IecTBa HEMPENIOKHO BKJIIOYAET B ce0S TEHICHIMIO K OOPETEHHIO COHAIPABICHHOCTH aHTPOIIOTECHHBIX
(akTOpOB, 3aKOHOB PA3BUTHUSI OHOCHEPHI M KYIBTYPHOTO PA3BUTHUS.

[Tenarornyeckas 11e1€co00pa3HOCTh ITOM MPOrpaMMbI 3aKJIFOYAETCS B TOM, YTO OHA SIBJISETCS LIEIOCTHOMN U
HETIPEpPHIBHOM B TEYEHHE BCEro Ipolecca OOy4eHHs M MO3BOJISIET OOydaromieMycsl Hiar 3a IIarom
packphIBaTh B cebe TBOPUYECKHE BOSMOXKHOCTH U CAMOPEAIM30BBIBATLCS B COBPEMEHHOM MHpe. B mporecce
U3y4YCHUSI OKPYKAIOWIET0 MHpa OO0ydYaromuecs IOoIydaT JIONOJIHUTENbHOE o0pa3oBaHME B 00JacTu
nHpOpPMATUKH, Teorpaduu, MaTEMaTUKUA U (PU3UKH.

OTnuuuTenbHONH 0COOCHHOCTBIO JIAHHOHM MPOTPaMMBI OT YK€ CYIIECTBYIOIIUX 00pa30BaTEIbHBIX IMPOTPaMM
SBIIICTCSL €€ HAIPABJICHHOCTh HAa PA3BUTUE OOYYAIOMIMXCS B MPOCKTHOW ACSITENLHOCTH COBPEMEHHBIMH
MeroaukamMu TPU3 u1 SCRUM ¢ nmoMoIipio COBPEMEHHBIX TEXHOJIOTHIM U 000PYyI0BaHHUS.

Bo3pact o6yuarommxcsi:o0ydaromuecs: 7 KJIaccoB.
Cpoku peaju3anuy NporpamMmal: 68 4acos.
HamosnsiemocTs rpynm: 15 uenosexk.

PexxuM 3aHATHI: 110 2 aKaJIEMUYECKHAX Yaca B HEEIIIO.

DopMbI 3aHATHI:
- paboTa HaJl peuieHueM KeicoB;
- 1a00paTOpPHO-TIPaKTHYECKHE PabOTHI,
- JISKIINH;
- MacTep-KJIaCChI;
- 3aHATUSI-COPEBHOBAHN;
- BKCKYPCHH;

- IPOEKTHBIE CECCUMU.

MeTOIl])I, HCIIOJbB3YEMbIC HA 3AHATHUAX:

- npakTudyeckue (ynpaxHeHus, 3a/1aun);

- cJIOBecHBIE (pacckas, Oecena, MHCTPYKTaX, YTEHUE CIIPABOYHON JIUTEPaTyphl);

- HarJsiAHbIe (IEMOHCTpAIU MYJIbTUMEINNHBIX Ipe3eHTalul, pororpadun);

- npo0eMHbIe (METO/IbI TPOOJIEMHOT0 U3JI0KEHHUS) — 00yJaromuMcs 1aéTcs 4acTh TOTOBOTO 3HAHUS;
- IBPUCTHUECKUE (YACTUYHO-TIOMCKOBBIE) — OOYUYAIOLIMMCS TPEJOCTaBIAETCS O0NbIIasi BO3MOXXHOCTD
BbIOOpa BapHAHTOB,;

- HCCIIEIOBATEIhCKIE — O00YUYaIOMIMecs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHWS,

- WILTIOCTPATUBHO-00bSCHUTEIbHBIE;

- PENpOIyKTUBHBIE;

- KOHKPETHBIE M aOCTpakTHBIE, CHHTE3 W aHalu3, CpaBHEHHE, 0000IIeHHE, aldcTparupoBaHue,
KIaccu(UKanus, CHCTEMaTH3aIMs, T. €. METOJIbI KaK MBICITUTEIHHBIE ONIEpaIliH;

- UHIYKTHBHBIE, JIeTyKTHUBHBIE.

1.11. Henn m 3amaum peanw3alid OCHOBHOH 00pa3oBaTEeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHMs



Ieab: BoBneueHne oOyyarOIUXCsl B MPOEKTHYIO EATEIbHOCTh, pa3paboTKa HAyYHO-UCCIIEOBATEIbCKUX U
WH>KEHEPHBIX MTPOEKTOB.

3apaunm:

obyuarowue:

. npuoOpeTeHue 1 yriayoieHne 3HaHU OCHOB MTPOEKTUPOBAHUS U YIIPABJICHUS POEKTaMHU;

. 03HAKOMJICHHE C METOAaMHU U TpuéMaMu coopa U aHanu3a HHPpOpMaIHH;

. o0ydeHHEe TPOBEACHUIO HCCICHOBAaHUM, TMPE3CHTALMA UM  MEXIPEIMETHOW  IMO3UIIMOHHOU
KOMMYHUKAIUK;

. oOydeHue paboTe Ha CHEeHATU3UPOBAHHOM 000PY/I0BAaHUH U B IPOTPAMMHBIX Cpe/lax;

. 3HAKOMCTBO C XapJA-KOMIETCHIHUSAMH (reonHGOPMAlMOHHBIMHU), TO3BOJSIONIUMU MPUMEHSIThH

TCOPCTUYCCKHUEC 3HAHWA HA IIPAKTUKE B COOTBCTCTBHUU C COBPCMCHHBIM YPOBHCM pa3BUTHUA TEXHOJIOTHH.

pazeusarowue:

. (bopMHpoBaHUE UHTEPECAa K OCHOBAM M300peTaTeNIbCKON JesITeIbHOCTH;

. pa3sBUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTHUBHOT'O MBIIIUICHUS;

. npuoOpereHue oneita ucnoab3oanus TPU3 npu popmupoBaHuu COOCTBEHHBIX UJIEH U PEIICHU;

. (dopMUpOBaHHE NOHMMaHUS NPAMONM U OOpaTHOM CBSI3M NPOEKTAa M CPEIbl €ro peanus3alu,

3aJI0KCHUEC OCHOB COHH&HBHOﬁ M KOJIOTHYSCKOM OTBCTCTBCHHOCTH,
° Pa3BUTHEC I'COIMPOCTPAHCTBECHHOI'O MBIIIJICHH,

. pazBuTHEe COPT-KOMIICTCHIIUH, HEOOXOAMMBIXUIS YCIENIHOW paboThl BHE 3aBUCHMOCTH OT
BBIOpPAHHOM MPOGECCUH.

gocnumamenbHule:.
. (dbopMUpOBaHKE TPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIICHUS;
. (dbopMUpOBaHHE MHPOBO33PEHMS IO KOMIUIEKCHOM OIIEHKE OKPYXAlOIIero Mupa, HalpaBiIeHHON Ha

€r0 MIO3UTHUBHOC N3MCHCHHUC,

° BOCIIMTaHUE COOCTBEHHOM MOo3ulMuu 110 OTHOHICHUIO K ACATCIBHOCTH U YMCHHEC COIIOCTABJIATH e€ ¢
APYTUMH NTO3UIHUAMU B KOHCTPYKTUBHOM AMUAJIOIrE;

. BOCIIUTaHHUE KYJIbTYpbl paOOThI B KOMaH/IE.
1.1.2. [TpuHIMIBI 1 MOAXOJBl K (OPMHUPOBAHUIO 00Pa30BaTENILHOW MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3zoBaHUs

[Iporpamma peanmmsyercsi:

- B HENpEepbIBHO-00pa30BaTEIbHON JESATEILHOCTH, COBMECTHOW JEATENBbHOCTH, OCYIIECTBISIEMON B XoJe
PEKMMHBIX MOMEHTOB, TJle 00y4alOUIUiiCsl OCBaMBAET, 3aKPEIUISIET U alpoOUPYyET MOTyYeHHbIE YMEHHUS;

- B CAMOCTOSTEJIbHON JEATEIFHOCTH O0YUYAIOIIMNXCA, TA€ O0YJaAIOIINIICS MOXKET BbIOpATh MEATEILHOCTH IO
WHTEpecaM, B3aMMOJCHCTBOBATh CO CBEPCTHHKAMU Ha PABHOMPABHBIX MO3UIUAX, PElIaTh MPOOJIIEMHBIE
CUTYAINH | JIp.;

- BO B3aUMOJICHCTBHH C CEMBIMMU JIETEH.
[Iporpamma MOXKET KOPPEKTUPOBATHCS B CBA3U C U3BMEHEHUSIMU:
- HOPMaTHUBHO-TIPABOBOM 0a3bl IOMIKOIEHOTO 00pa30BaHUs;

- BUJIOBOH CTPYKTYpBI TPYIII;



- 00pa30BaTEIBHOTO 3aMpoca POIUTEIEH.
[Momxomp! K pOPMHUPOBAHUIO TIPOTPAMMBI:

- JIuunocTHO-OpUeHTHpOBaHHBINA. Opranu3anus 00pa30BaTENLHOTO MPOLECCa ¢ YIETOM IITABHOTO KPUTEPHS
3pGEKTUBHOCTH O00ydYaroOUIerocs — €ro JUYHOCTH. MexXaHu3M — CO3JaHuEe YCJIOBUHM JUIsl pa3BUTHS
JUYHOCTH HAa OCHOBE M3Y4EHHs CIIOCOOHOCTEH 00y4aroIerocsi, ero UHTEPECOB, CKIIOHHOCTEH.

- lesarenbHOCTHBIA. OpraHu3anus AeTEIbHOCTH B 00IIIeM KOHTEKCTE 00pa30BaTeIbHOTO IpoIiecca.

- LlennoctHbI. OpraHu3amnus pa3BUTHs U BOCIIUTAHUS HA OCHOBE OOIIEYEIIOBEYECKUX IIECHHOCTEH, a Takke
ITUYECKUX, HPABCTBEHHBIX U T. II.

- KomnerentaoctHbil. @opMupoBaHre TOTOBHOCTH OOYYAIOLIMXCS CAMOCTOSITENILHO JEHCTBOBATH B XOJ€
pEIICHNs aKTyaJIbHBIX 3a/1a4.

- CHCTEMHBIH. MCTO,I[OJ'IOFI/I‘ICCKOG HaIpaBJICHHUEC, B OCHOBE KOTOPOI'O JIC)KUT PAaCCMOTPECHHUC o6yqa}omeroc>1
KaK IIEJIOCTHOI'O MHOXKECTBA 3JIEMEHTOB M3 OTHOIIICHUN B Pa3JINIHBIX CBs3EH MCXKIY HUMMU.

- Jwanoruueckuii. Opranuzauus mpoiuecca ¢ Y4YETOM MpUHOUNA JUalora, CyObeKT-CyObEeKTHBIX
OTHOLIEHUH.

- [Ipobnemusiii. @opMupoBaHUE IPOrpaMMBbl C MO3ULUNA KOMIUIEKCHOTO U MOAYJIBHOIO MPEICTABICHUS €€
CTPYKTYPBI KaK CUCTEMbI MOANPOrpaMM 10 00pa30oBaTeIbHBIM 00JACTAM U JETCKUM BHJIAM JIESTEIbHOCTH,
CTIIOCOOCTBYIOIIMM II€JIEBBIM OPUEHTHUPAM PA3BUTHSI.

- Kynbryponoruueckuii. Opranusaius mnpoiecca ¢ yuéTom noTeHIman€a KyJabTypocooOpa3Horo coaepKaHust
JOLIKOJIBHOTO 00pa30BaHMsL.

1.2. [InanupyemMbie pe3ysibTaTbl OCBOEHHUS OOYUYaIOIIMMUCS OCHOBHOM 0Opa30oBaTeIbHON MPOTrpamMMbI
OCHOBHOT0 0011er0 00pa3oBaHus (0053aTeIbHO MPOBEPUTH Pa30UEHHE M0 TUYHOCTHBIM, MIPEIMETHBIM U

T. 1.)
1.2.1. OOmue noIoXeHus

[IporpaMmma naér oOyvaromuMcs  BO3MOXKHOCTb  IOTPY3MTbCS BO BCE  MHOroo0Opasue
IPOCTPAHCTBEHHBIX (F€OMH(POPMALMOHHBIX) TexHonoruil. IIporpamma 3HaKOMHT OOyyaromuxcs ¢
reonH()OpMallMOHHBIMU CHUCTEMaMHU W C pa3IMYHbIMM BHJAaMU T€OJAHHBIX, IO3BOJIET MOJIYYHUTb
0a30Bble KOMIETEHIMH IO COOpY JaHHBIX M OCBOUTh NEPBUYHBIC HABBIKM DPAOOTHI C JaHHBIMH.
[lonydyeHHbIE KOMIIETEHLMHM W 3HAHUS IO3BOJST OOYyYaroIIMMCS NMPUMEHUTh UX IOYTH B JIIOOOM
HampaBJICHUU COBPEMEHHOro pbiHKa. OCBOMB Mporpammy, oOydarolmuecsi CMOTYT BbIOpaTh HambOosee
MHTEPECHYIO JUUISl HUX TEXHOJIOTMYECKYIO HAlpaBJIECHHOCTh, KOTOPOH OHU OyAyT 00y4yaThCsl B paMKax
yIIIyOIEHHOTO MOAYJIS.

[IporpamMma 3arparuBaer Takue Tembl, Kak: «OCHOBBI pabOTHI C MPOCTPAHCTBEHHBIMHU JIaHHBIMUY,
«OpHUeHTHpOBaHHE HAa MECTHOCTHY, «OCHOBHI poTorpaduny», «CamMOCTOATENBHBINA cOOp JaHHBIXY», «3D-
MOJIETUPOBAaHUE MECTHOCTH M OOBEKTOB MecTHOCTH», «['eomHpopmannonnsie cuctemsl (I'MC)»,
«Busyanuzanuus u npencTaBlIeHUE PE3YIbTAaTOBY.

B ocHoBe pa3paboTaHHOIl MporpamMmbl JEXKUT MeTOIUYeCKUi HMHCTpyMeHTapuil QenepanbHOTOo
TeroTOpa bbeicTpoBa AHTOHa IOpheBHua «CeThb aerckux TexHomapkoB “KBanrtopuym”. BBonmHbIi
MOZYJIbY.

[IporpaMma opueHTHpPOBaHA Ha JOMOJIHUTEIHLHOE 00pa30BaHNEe O0YJAIOIIMXCS MIKOJIHHOTO BO3pacTa
7 KJ1acca.

MaxkcumanabHOe KOJTMYECTBO 00yJaroIuxcs B rpymie — 15 4enoBek.
1.2.2. CrpyKTypa NIaHUpPYEMBIX pPe3yJIbTaTOB

[Tnanupyembie pe3yabTaThl OMUPAIOTCS HAa BEIYIIME IIEJIEBbIC YCTAHOBKH, OTPaKaloIIHMe OCHOBHOM,
CYUIHOCTHBIM BKJIaJ KaXIOW M3ydyaeMOMl MporpaMMbl B pa3BUTHE JHMYHOCTH, OOy4arOUIMXCs, HX
CIIOCOOHOCTEM.



B cTpykType miaHupyeMbIX pe3ylbTaToOB BBIACISIOTCS CIEAYIOLIUE TPYIIIIbI:

1. JIuyHOCTHBIE pe3yabTaThl OCBOCHHS OCHOBHOM 0OOpa30BaTeIbHOM MPOrpaMMBbl IMPEACTABICHBI B
COOTBETCTBHUH C IPYIIION JUYHOCTHBIX PE3YJIbTATOB.

2. MertanpeaMeTHbIe pe3yJbTaThl OCBOGHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbl IIPEICTABICHbI B
COOTBETCTBHUH C TOATPYIIIAMHA YHUBEPCATbHBIX yUEOHBIX JICHCTBHIA.

3. IlpenMerHble pe3ynbTaTbl OCBOSHHSI OCHOBHOM 0OOpa3oBaTeIbHON IMPOrpaMMBbI IPEICTaBICHBI B
COOTBETCTBHHM C TPYIIIAMH PE3y/IbTaTOB yUeOHOI'0 peIMeTa.

1.2.3. JInuHOCTHBIE pE3yJIbTAThI
IIpoepammmsie mpebo8aHus K yPOGHIO BOCHUMAHHOCMU (TUYHOCMHbLE Pe3YIbmamyl):

— ¢(hOpMHPOBAHHOCTh BHYTPEHHEH MO3UIIUK OOYYAIOIIETOCs, SMOIMOHATBLHO-TIONIOKHUTEIFHOE OTHOIICHUE
oOyuJarolerocs K 1Kojie, OpUeHTalus Ha TT03HaHUE HOBOTO;

— OpUCHTaluA Ha O6p33€].[ MOBEACHUS «XOPOLICTO YUCHUKA),

— c(OpPMHUPOBAHHOCTh CAMOOLICHKH, BKJIIOYasi OCO3HAHHWE CBOMX BO3MOXKHOCTEH B yU€HUH, CIOCOOHOCTH
a/IeKBaTHO CYAHMTh O MPUYMHAX CBOErO yclexa/Heyclexa B YYEeHHH; YMEHHE BUAETh CBOU JIOCTOMHCTBA U
HE/IOCTATKH, YBAXXaTh Ce0sl M BEPUTD B yCIIEX;

— c¢(OpMHUPOBAHHOCTh MOTUBALIMH K Y4EOHOU JIEATETbHOCTH;

— 3HAaHWE MOPAJIBHBIX HOPM U C(HOPMHPOBAHHOCTH MOPATHHO-ITUYECKHX CYKICHHH, CIIOCOOHOCTh K
PEIICHNI0 MOPAJILHBIX MPOOJIEM Ha OCHOBE KOOPIUHAITMH PA3IMIHBIX TOYCK 3PCHHSI, CIIOCOOHOCTD K OIIEHKE
CBOMX MOCTYIKOB U JIEHCTBUI APYrUX JIOACH ¢ TOUYKU 3pEHUS COOIIOICHUS/HapYIICH ] MOPAJIbHON HOPMBI.

IIpoepammmusie mpebogarus K ypOSHIO pa38UMUsL:

— c()OPMUPOBAHHOCTD MPOCTPAHCTBEHHOTO MBILIUICHHUS, YMEHUE BUACTh 00bEM B IUIOCKUX MPEIMETAX;
— yMeHue o0pabaThIBaTh U CUCTEMATU3UPOBAThH OO0JIBIIIOE KOJIMYECTBO HH(POPMALINH;

— c()OpMUPOBAHHOCTH KPEATUBHOTO MBIIIJIEHUS, TOHUMaHUE MPUHIUIIOB CO3JJaHMsI HOBOTO MPOAYKTA;
— c()OpMUPOBAHHOCTH YCUAYMBOCTH, MHOT033Ja4HOCTH;

- Cq)OpMI/IpOBaHHOCTB CaMOCTOATCIIBHOI'O MMOAXO0Ja K BBINIOJIHCHUIO PAa3JIMYHBIX 3a/la4, YMCHUC pa6OTaTB B
KOMaHAC, YMCHHC MIPABUJIBHO ACJIICTUPOBATH 3a/1a4H.

1.2.4. MeramnpeMeTHbIE pe3yJIbTaThl
I'eorpadus
BbInycKHUMK Hay4YuTCA:

. BBIOMpaTh HCTOYHUKHM Teorpadudeckoi uHpopManuu (kaprorpaduyeckue, CTaTUCTUYECKHE,
TEKCTOBBIE, BUJICO- M (POTOM300paKEHH S, KOMITBIOTEpHBIE 0a3bl JAHHBIX ), aJICKBATHHIC PEIIAEMbIM 33/1a4aM;

. OpUEHTUPOBAaThCS B  MCTOYHMKAX  reorpaduyeckoil  uHpopmauuu  (kaprorpadudeckue,
CTaTUCTHYECKHE, TEKCTOBBIE, BHIEO- U (POTOU300paKEHUS, KOMIbIOTEpHbIE 0a3bl JAHHBIX): HAXOIUTh U
U3BJIEKaTh HEOOXOIMMYI0 MHGOpPMAIUIO; OMNPEIENsiTh U CPaBHUBATh KAaue€CTBEHHBIE U KOJIMYECTBEHHBIC
MoKa3aTey, XapakTepusylolue reorpapuueckue OOBEKTH, MPOIECCHl M SIBICHUS, MX IMOJOXKEHUE B
MIPOCTPAHCTBE MO TeorpauuecKkuM KapTaM pa3HOrO COJEp)KaHUS W JPYT'MM MCTOYHHUKAM; BBISBIISTDH
HE/IOCTAIOUIYI0, B3aUMOJIOTIONHAIONIYI0O W/MIM TNPOTUBOPEUMBYIO Treorpaguueckyro  HH(OpMaIuio,
MIPEJICTABICHHYIO B OJTHOM HJIM HECKOJIbKMX UCTOYHHKAX;

. NPEJCTaBIsITh B pasNu4HbIX ¢GopMax (B BHIE KapThl, TaOnWIbl, Tpaduka, reorpadudeckoro
omucaHusi) reorpaduueckyro HWHGOPMANHMIO, HEOOXOAUMYIO JUIsl pelieHHus YYeOHbIX U MPaKTHUKO-
OPUEHTUPOBAHHBIX 33/1a4.

BI:IHyCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTLCA:



. MOJIEJIPOBATh reorpapuueckre 0ObEKTHI U SIBICHUS;

. MPUBOJUTL TPUMEPBI TPAKTHYECKOTO HCIOJIB30BaHUS TeorpaUueCKuX 3HAHWH B Pa3IUIHBIX
00JIaCTAX NEITENbHOCTH.

Maremartuka
CraTucrtuka u Teopusi BEpOATHOCTEHN
BbInyckHUK Hay4YHTCS:
. MPEJICTABIISITh JAHHBIC B BUJIE TAOJIHII, THArpaMM;
. YUTaTh WH(OPMAIIUIO, IPEJCTABICHHYIO B BUC TaOJIHIIBI, TUATPAMMBI.
B noBceiHeBHOIM KU3HU U MIPU U3YYEHUU APYTHUX MPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKATh, HHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMAIIMIO, PEICTABICHHYIO B TaOIUIAX U
Ha JMarpaMMax, OTPaKarol[yl0 CBOMCTBA U XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U SBJICHUM.

Harmsnnas reomerpus
I'eomerpuueckue Guryps
BbInycKHMK Hay4YuTCS:

. onepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMHU: (PUrypa, TOUKa, OTPE30K, IpsMas, Jiyd, JOMaHas,
YI0J1, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIBHUK, IPAMOYIOJIBHUK U KBaJpaT, OKPYKHOCTb U KPYT,
NpSIMOYTOJIbHBIN Mapajuienenumesn, Kyo, map. M3o0paxars nzydaemble (GUIypbl OT PYKH M C ITOMOUIbIO
JIMHEWKU U LUPKYJIS.

B nosceHEeBHOM KU3HU U IPU U3YYCHUU APYTUX MIPEAMETOB BBIITYCKHUK CMOXKET:

. pelaTh MpakTUYECKUE 33Jauu C IPUMEHEHHEM MTPOCTEHUIIINX CBOMCTB (Uryp.
N3mepenns u BbIYUCIICHUS
BeinyckHuK Haydures:

® BBITIOJIHATE HU3MCEPCHHUE [JIMH, paCCTOﬂHHﬁ, BCJIMYUH YIJIOB C IIOMOIOBIO HWHCTPYMCHTOB JJIA
I/I3MepeHHﬁ JAJIMH U YTJIOB.

duzuka

BeIlTyCKHHK HayduTCs:

. coOnronaTh IMpaBwiia O€30MaCHOCTH U OXpaHbl Tpyda MpH padoTe ¢ yuyeOHBIM M J1a00paTOPHBIM
000pyIOBaHUEM;
. NOHUMAaTh NPUHIUNBI JEHCTBUA MallUH, NPUOOPOB M TEXHUYECKHUX YCTPOMCTB, YCIOBHUSA HX

0€30IaCHOTO HCIIOIL30BaHHUS B IIOBCCAHEBHOM JKH3HH;

. UCIIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 337a4 HAayYHO-TIONMYJSIPHYIO JUTEPATypy O (PU3UUECKUX
SIBJIGHUSIX, CIIPAaBOYHBIE MaTepUabl, peCypChl UHTEPHETA.

Nudopmaruka
BbinyckHUK Hay4dHUTCS:

. pa3nuyath BBl MHGPOPMALMK TO crocobaM e€ BOCHPUATUS YEJIOBEKOM MU IO crocolam eé
MIpe/ICTaBICHHs] HA MaTEPUATIbHBIX HOCUTEISIX;

. NPUBOJIUTH NPUMEPHl HH(DOPMAILIMOHHBIX MPOLECCOB (IIPOLIECCOB, CBSI3aHHBIX C XpaHEHUEM,
npeoOpa3oBaHUEM U Nepeadell JaHHbIX) B )KUBOU MPUPOJAE U TEXHHKE;

° KJ]aCCI/I(bI/II_II/IpOBaTB cpeacTBa UKT B cooTBeTCTBUH C KpPYTOM BBITIOJIHACMBIX 3a/1a4.



Matematuueckrue OCHOBBI HH(POPMATUKI
BbInyCKHHK TIOJTyYUT BO3MOYKHOCTD:

® MMO3HAKOMHUTHCA C MPUMEPAMU MATCMATHYCCKUX MOI[CJIefl H HUCIIOJIb30BAHHUEM KOMIIBIOTCPOB IIPHU UX
AHAJIN3EC; IIOHATH CXOACTBA W pa3ivudusad MEKIAY MaTeMaTHIEeCKOMN MOACIBIO 00BEeKTa U €ro HaTypHOﬁ
MOZCIJIbIO, MCIKIY MaTeMaTHU4EeCKOM MOJACIIBIO 00BEKTA/SIBIICHHS U CJIOBECHBIM OIMCAHUEM.

Hcnonbs3oBanue nporpaMMHBIX CUCTEM M CEPBHCOB
BbInyckHUK Hay4YHUTCS:
. KJ1acCU(pUIIMPOBaATh (ailsibl 1O TUILY U UHBIM TapaMeTpaM;

. BBINOJIHATh OCHOBHBIE ollepauuu ¢ (ainamu (co3naBaTh, COXpPaHAThb, PEAAKTUPOBATh, YAAIATH,
apXUBHPOBATH, «PACIIAKOBBIBATHY ApXUBHBIE (PAIAIIBI).

BrimyckHUK OBiajieeT (Kak pe3ysibTaT IPUMEHEHHUs POTPAMMHBIX CHCTEM M MHTEPHET-CEPBUCOB B JTAHHOM
Kypce ¥ BO BCEM 00pa30BaTeIbHOM IIpoliecce):

® HaBbIKaMH pa6OTI>I C KOMIIBIOTCPOM; 3HAHUAMU, YMCHUSAMU U HABBIKAMH, JOCTATOYHBIMUA JJI pa60T1>1
C Pa3IMYHBIMU BUJAMM NPOIPAMMHBIX CHUCTEM M MHTEPHET-CEpBUCOB ((hailloBble MEHEIKephl, TEKCTOBbIE
PEMaKTOPBI, JJICKTPOHHBIC TaOJMIBI, Opay3epbl, TOUCKOBBIC CHCTEMBI, CIIOBAapH, O3JCKTPOHHBIC
SHIMKIIONENH); YMEHHUEM OIUChIBaTh pabOTy H3TUX CHCTEM U CEpPBUCOB C HCIOJIb30BAHHUEM
COOTBETCTBYIOIIEH TEPMHUHOJIOTHH;

. pa3IYHbIME OpMaMH MPEACTABICHUS NaHHBIX (TaONHIIbI, IUArPaMMBI, Tpa(UK U T. 1.);

° IMO3HAKOMUTCA C IpPOrpaMMHBIMH CpCACTBAMU IS pa6OTBI C ayAuOBU3YyaJIbHBIMU HOAHHBIMU U
COOTBCTCTBYIOIIIUM MMOHATUNHBIM arrapaTrom.

BbInyCKHUK IOTyYUT BO3MOYKHOCTD (B JAHHOM Kypce U MHOM y4eOHOH 1eATeNbHOCTH):

. MPAKTUKOBAThCSl B KCIIOJIB30BAHMM OCHOBHBIX BHJOB TMPHUKJIAJAHOTO MPOTPaAMMHOIO 00ecredeHus
(pemakTopbl TEKCTOB, SJIEKTPOHHBIE TaOIHUIIBI, Opay3epsl U JIp.);

® MMO3HAKOMUTHLCA € IMpUMEpaMU HCII0Jb30BaAHUA MAaTEMATUYCCKOTO MOACIIMPOBAHUSA B COBPEMCHHOM
MHpE;
. MIO3HAKOMUTBCS C MOCTAHOBKOW BOMPOCA O TOM, HACKOJBKO JOCTOBEpHA MOIyUeHHas HH(pOpMaLus,

MOJIKpEeIJIeHa JIM OHa J0Ka3aTeJbCTBaMU MOJUIMHHOCTH (IIpUMEp: HalIU4yue DSJIEKTPOHHON MOAMHCH);
MO3HAKOMHUTBCSI C BOSMOXKHBIMU IMOJIXOAAMHU K OLIEHKE JIOCTOBEPHOCTH MH(pOpManuu (IpUMep: CpaBHEHHE
JAHHBIX U3 Pa3HbIX UCTOYHUKOB);

° IMMO3HAKOMUTHCH € IpUMEPaMU UCITOJIb30BAHUSA HUKT B COBpPECMCHHOM MHUPE;

° MMOJIY4YuTb HPCACTABJICHUA O pO6OTI/I3I/IpOBaHHHX YCTpOﬁCTBaX n HX HCIIOJB30BAHHHN Ha
IMPOU3BOJACTBC U B HAYUHEIX UCCIICAOBAHUAX.

TexHomorus

Pe3ynbrathl, 3asBiIeHHbIE 00pa3oBaTeIbHON MporpaMMoit « TexHomorus» Mo 6JI0KaM CoJiep>KaHus
dopMHUpOBaHUE TEXHOIOTUYECKON KYIBTYPHI M MPOSKTHO-TEXHOJIOTHYECKOTO MBIIUICHUS 00YyJatOIInXCs
BrInycKHUK HayduTCSA:

. CJIEIOBATh TEXHOJIOTHH, B TOM YHUCJIE B MIPOIECCE N3TOTOBICHHS CyOBEKTUBHO HOBOTO MPOIYKTA;

. OLICHUBATh YCIOBUS NPUMEHUMOCTH TEXHOJIOTUM, B TOM UYHCIE C TO3UIMN 3KOJIOTHYECKOMN
3alMIIEHHOCTH,



. MPOTHO3UPOBATH 10 U3BECTHOM TEXHOJIOTUH BBIXO/bI (XapaKTEPUCTUKHU MPOAYKTa) B 3aBUCUMOCTU OT
M3MEHEHHs BXOJI0B/TIApaMETPOB/PECYpCOB, MPOBEPSATH MPOTHO3BI OINBITHO-3KCIIEPUMEHTAIBHBIM MyTEM, B
TOM YHCJIE CAMOCTOSITENIBHO IIJIAHUPYS TAKOTO poja SKCIEPUMEHTHI;

. B 3aBUCHUMOCTHM OT CUTYyallud ONTHUMH3MPOBATh 0a30Bbl€ TEXHOJOI'MM (3aTPaTHOCTh — KauyecTBO),
MPOBOJIUTH aHAJIN3 AIBTEPHATHBHBIX PECYpPCOB, COSAMHATH B €IUHBIN IIaH HECKOJIBKO TEXHOJOTHHA 0e3 nx
BUJIOM3MEHEHHUS IS TIOyUEHHS! CJI0AKHOCOCTAaBHOI'O MaTepHaIbHOIO MJIM MH(OPMAI[MIOHHOI'O IPOYKTa;

* MMPOBOAUTD OLICHKY U UCHBITAHHUC MMOJTYYCHHOI'O ITPOAYKTA,

. NPOBOJIUTH AaHANIMU3 IOTPEOHOCTEH B TEeX WIM HWHBIX MAaTEPUATBHBIX WIM WH(POPMAIMOHHBIX
HPOJYKTaX;

. OIMCHIBATh ~TEXHOJOTMYECKOE pEIICHHE C IIOMOLIbID TEKCTa, PHCYHKOB, TIpauIecKoro
M300pakeHus;

. AHAJIM3UPOBATh BO3MOXKHBIC TEXHOJIOTHYECKUE PELICHHS, ONPEICIISTh HX JOCTOMHCTBA U HEJIOCTATKU

B KOHTCKCTC 3aI[aHHOI7I CUTyalluH,

. OPOBOIUTh M  AHAIM3UPOBATh Pa3pabOTKy W/WIM pealu3alio MPHUKIAJAHBIX IPOEKTOB,
MPEANOJIararouX:
. ONpe/ielIeHue  XapakTepUCTUK U pa3pabdOTKy MaTepualbHOTO IMPOJYKTa, BKIKOYAs  €ro

MOJISIIMpPOBaHNe B MH(OPMAIIMOHHOHN cpenie (KOHCTPYKTOpE), BCTPAaMBaHKUE CO3JAHHOTO MH(POPMAIMOHHOTO
IPOAYKTA B 3aJaHHYIO 000JIOUKY,

. U3rOTOBJICHHE HH(POPMALIMOHHOTO MPOAYKTA 10 33IaHHOMY JITOPUTMY B 3a/IaHHON 000JIOUKE;
. NPOBOJIUTh M AHAJIM3UPOBATH pa3padOTKy W/WIM pealu3aldio TEXHOJOTHYECKUX IPOEKTOB,
IIPEIIOJIaratoIIuX

— ONTUMH3AIMIO 33JaHHOTO CIOCO0a (TEXHOJIOTHUH) TIONyYeHHUs TpPeOYIOUIErocs MaTepUualbHOTO
MpOJyKTa (Iocie ero NpUuMEHEHUsI B COOCTBEHHON MPAKTHKE),

— pa3paboTKy (KOMOMHHpOBaHHE, W3MEHEHHE MapaMeTpoB M TpeOOBaHMH K pecypcaM) TEXHOJIOTMU
MOJIy4YEHUsI MaTepUaIbHOro U HHGOPMALIMOHHOTO IPOAYKTA C 33JJaHHBIMU CBOWCTBAMU;

. IIPOBOJUTH U aHATM3UPOBATH Pa3pabOTKy U/WIN PEANN3ALUI0 IPOEKTOB, IPEAIOJIArat0IHX:

— IUTaHUpOBaHKUe (pa3paboTKy) MaTepUaIbHOTO MPOJIYKTa B COOTBETCTBUHU C 3ajaueil cOOCTBEHHOMN
JeSTeIbHOCTH (BKJIIOYasi MOJEIUPOBAHHE U Pa3pabOTKy JOKYMEHTAIUH ),

— MaHupoBaHue (pa3paboTKy) MaTepUaTbHOTO MPOAYKTa Ha OCHOBE CaMOCTOSITEIbHO MPOBEIEHHBIX
WCCIIETIOBAaHHUH MOTPEOUTENECKUX HHTEPECOB.

BbINyCKHMK TIOJTyYUT BO3MOKHOCTD HayUUThCS:
. BBISBJIATH U (POPMYIHpPOBaATh NpodIeMy, TPeOYIOIIYI0 TEXHOJIOTMUECKOTO PEIICHMUS;

® MO}II/ICbI/IHI/IpOBaTB NMCHOIIIUECS IMPOAYKTHI B COOTBETCTBUU C
CUTYyaIuei/3aka3omM/moTpeOHOCThI0/3a]aueil 1eATeIbHOCTH U B COOTBETCTBHHM C HMX XapaKTePUCTHUKAMHU
pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

° TEXHOJOTU3UPOBATH CBOH OIBIT, MPEACTABIIATL Ha OCHOBEC PCTPOCICKTUBHOIO aHaliu3a H
yHI/I(I)I/IKaI_II/II/I ACATCIIbBHOCTU OIMMHUCAHUC B BUAC HHCTPYKIUU UJIA TEXHOJIOTHYECKOM KapThI.

1.2.5. IlpenmeTHbIE pe3yabTaThbl
IIpocpammmvie mpedosanus K 3HAHUAM (Pe3yTbmamsl Meopemuieckoli NO020MOo8KU).

. npaBmia 6e30MacHoil paboThl C 3JIEKTPOHHO-BBIYMCIUTENBHBIMU MAllMHAMH U CPEJICTBAMU
111 cOopa MPOCTPAHCTBEHHBIX JAHHBIX;

® OCHOBHBIC BUJIbI ITPOCTPAHCTBCHHBIX JAaHHBIX,



. COCTaBHbIE YAaCTH COBPEMEHHBIX T€OMH(OPMAIIIOHHBIX CEPBHUCOB;

. npoeCCHOHAIBHOE MPOTpaMMHOE oOecnedeHue Juisi  0o0paOOTKHM  MPOCTPAHCTBEHHBIX
JIAHHBIX

. OCHOBBI U TIPUHITUIIBI A3POCHEMKHU;

. OCHOBBI U TIPUHITUIIBI pa0OTHI TJIO0AIBHBIX HABUTAITMOHHBIX CITYTHUKOBBIX cucteM (THCC);

. MPEACTABICHUE W BU3YyaJdu3alMs IMPOCTPAHCTBEHHBIX MAaHHBIX JUIsI HEMPO(PECCHOHATBHBIX
II0JIb30BaTEIICH;

. npuHIUIbE 3D-MonenupoBaHus;

. YCTPOWCTBO COBPEMEHHBIX KapTOrpauIeCKuX CEPBHUCOB;

. MPEACTABICHUE W BU3YyaJdU3alMs MPOCTPAHCTBEHHBIX JAHHBIX IS HEMpo(heCcCHOHATBHBIX
II0JIb30BaTEIICH;

. e pUPOBaHIE KOCMUYECKUX U300paKCHHUI;

. OCHOBBI KapTorpaduu.

IIpoecpammmubie mpebosanus K yMeHUAM U HABLIKAM (pe3yI1bmanbul NPAKmMu4eckou no020moeKu):

. CaMOCTOSITEJIbHO pelIaTh IOCTaBJICHHYIO 3ajady, aHaJUu3Upyd U Mojdupas mMaTepuanbl U
cpezacTBa s €€ pelIeHus;

® CO31aBaThb U paCCYHUTbIBATb MOJETHBIN MIaH JJIs OECIMMIOTHOIO JIETATEIHLHOIO alrrapara,

. o0OpabaTeiBaTh a3pOChEMKY M TMOJIy4YaTh TOYHBIC OPTO(OTOIIAHBI U aBTOMATH3UPOBAHHBIC
TpEXMEPHBIE MOJETIN MECTHOCTH;

. MoJienupoBaTh 3D-00bEKTHI;

. 3alUIIaTh COOCTBEHHBIE TPOEKTHI;

. BBITNIOJHATH OLU(POBKY;

. BBITIOJHATH MPOCTPAHCTBEHHBIN aHAIIN3;

. CO3/1aBaTh KapThl;

. co3J1aBaTh MPOCTeHIINe reorpaguueckue KapThl Pa3IMYHOTO COEPKaHMS;

. MOJIEJINPOBaTh reorpaduiyeckue 0ObEeKThI U SBICHHUS;

. MIPUBOJIUTH MIPUMEPHI MPAKTUUECKOTO MCIOJBb30BaHUs reorpapuueckux 3HaHUHW B Pa3IMYHBIX

obmactsax ACATCIIBHOCTH.

1.3. Cucrema OLIGHKH JOCTI)KCHUS IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
MporpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHuUs

Buasl koHTpOIIS:

- IPOMEXYTOYHBIN KOHTPOIIb, IPOBOJAUMBII BO BpeMsl 3aHATHIA;

- UTOTOBBIM KOHTPOJIb, TPOBOAMMBIN TIOCTIE 3aBEPILICHUS BCEil yueOHOI mporpaMMmel.
@DopMBbI TPOBEPKHU PE3YTHTATOB:

- HaOJI0/IeHNE 32 00yJarOIIMMHUCS B TIPOIIECCE PabOTHI;

- ATPHI;

- MHAUBUAYAJIbHBIC N KOJIJICKTUBHBIC TBOPUCCKHE pa6OTI>I;



- Oecenpl ¢ 00YUAIOMIUMHUCS M UX POJUTEIISIMHU.

®opMBI TTOJIBE/ICHUST UTOTOB:

- BBITOJIHEHUE MTPAKTHYECKUX PadoT;

- TECTBHI,

- QHKETEHL,

- 3aIlKTa IPOCKTA.

Hrororas arrecraius 00y4aronuxcs MPOBOIUTCS 10 Pe3y/IbTaTaM MOATOTOBKH U 3all[UThI IIPOCSKTA.
J1J1s OLICHMBAHMS ISATEIIBHOCTH 00YJarOIIMXCS UCTIOIB3YIOTCS HHCTPYMEHTBI CaMO- M B3aUMOOIICHKH.

2.2. IlpumepHbIe TpOrpaMMBbl yueOHBIX npenmeToB, Kypcos (YTII, rae kak npumep nponucano «Keiic 1 —
10 yacoBy, Iocje KpaTKoe ONMMCaHUe, YTO ITO 3a KelC, ONKUCaHUe T0YaCOBOE BEIHOCHM YK€ B CaM KeEIC).

[IpumepHOe yueOHO-TeMaTHUECKOE TUIaHUPOBAHHUE:

Ne | Pazgen mporpammsel yueGHOTO Kypca KomnuectBo
n/m 4acoB
1 3nakomcTBO. TexHuka Oe3omacHocTH. BBomgHoe 3amsTue («Mewnss | 2
MUDY).
2 Beenenne B reoundopmanuonHble  TexHonoruu. Kedic  1: |7

«CoBpemeHnHblIe KapThl, Wiu Kak onucarsb 3emMinro?».

Keiic 3HakoMuT oOyuarommxcsi ¢ pasHOBUJHOCTAMHU JaHHBIX. Peras
3ajady Keica, 00yJaromuecs IpoXoJsaT CIEAYIOINE TEMAaTHKU: KapThl
U OCHOBbl HX (OPMHMPOBAHUS; H3yUYEHHE YCIOBHBIX 3HAaKOB U
IOPUHIUIIOB UX OTOOpaKEHUs Ha KapTe; CUCTEMbl KOOpPAMHAT H
IIPOEKIMM KapT, MX OCHOBHBIE XapaKTEPUCTUKH U BO3MOKHOCTH
OpUMEHEeHMs; MacmTad M Jp. BCIOMOTaTelbHble HHCTPYMEHTHI
(bopMHpOBaHUSI KapTHI.

3 Keiic 2: «I'mobanpHoe mo3urnmonupoBanue “Haitnu cebst Ha 3emHOM | 4
ape”».

HecmoTrpss Ha TO, 4TO HAaBUTaToOpsl M CIHOPTUBHBIE TPEKEPHI CTAIN
HEOTHEMJIEMOH YacThIO HaIleW >KU3HU, MaJlo KTO 3HAET MPHHLMUI UX
pabotsl. Ilpoiins keiic, obyuaromuecs y3Hator npo I'JIOHACC/GPS
—  TOpUHIUNOBl  paboOThl, MCTOPUIO, COBPEMEHHBIE CHCTEMBHI,
npuMeHenue. [Ipumenenue JorrepoB. Busyanmuzanms TEKCTOBBIX
JaHHBIX Ha KapTeE. COS}IaHI/Ie KapTbl MHTCHCUBHOCTH.

4 dotorpaduu 1 maHOPAMEI. 9
Pazmen, TOCBAMEHHBIA WCTOPUM W TIPUHIMIIAM  CO3JAHHS
dbotorpaduu. OOyuaromuecs MO3HAKOMSTCS C TEXHUKOW CO3TaHUs
¢dororpaduu, MO3HAKOMATCS C  BO3MOXKHOCTSAMH  IPUMEHEHHS
¢dororpaduu Kak cpeacTBa CO3IaHMs Yero-auoo.




5 OcHoBbl adpodorochémkn. [Ipumenenne 6eCMMIIOTHRIX aBUAITMOHHBIX | 29
cucteM B adpodorocrémke. Ketic 3.1: «Jlmst dgero Ha camom nene
HY>XKCH OCCITMJIOTHBIN JIETATEIHHBINA armapat? .

OOBEMHBIN KeHC, KOTOPBIN MO3BOIUT 00YYAIOIIUMCS OCBOUTH MOJIHYIO
TEXHOJIOTMYECKYI0  LENOYKY, HCIOJIb3YEMYI0  KOMMEPUYECKUMHU
KOMIIAaHUSAMHU. Y CTPOHCTBO M MpUHIMITEI QyHKIIMOHUpoBaHus BILJIA,
OCHOBBI (DOTO- ¥ BUACOCHEMKHU M MPUHITUIIOB TIepeaayn nH(HOpMAaIuu
¢ BITJTA, o6paboTtka nannbix ¢ BITJIA.

6 Keiic 3.2: «M3mMeHeHue cpeibl BOKPYT IIKOJIBI. 10
[Iponomkenne ketica 3.1. OOyuawpmmecs, #uMes B  CBOEM
pachopspKeHUH  3JIEKTPOHHYI0 3D-Mozenb IIKOJBI, MPOJOJIKAIOT
BHOCUTH WU3MEHEHHUS B MPOAYKT C IENbI0 0JIArOyCTpOWCTBa palioHA.
OOyuJaromuecss MPOJOJDKAIOT COBEPIICHCTBOBATH CBOM HaBhIK 3D-
MOJICJIMPOBAHUS, 3aBEPILIAst MPOCKT.

7 [ToaroroBka 3aImmThl IPOCKTA. 5
8 3amura npoeKToB. 2
9 3akrounTenbHOE 3aHsATHE. [loBeieHre UTOroB padoTHI. 2

2.2.1. O6mue moJI0KEHUS

[IporpamMma «I'eonH(pOpMaLIMIOHHBIE TEXHOJIOTHI», SIBISISICH HEOOXOAMMBIM KOMIIOHEHTOM OOIIETro
o0Opa3oBaHMsI BCEX 00YYarOMIMXCS, IPEJOCTABISET UM BO3MOKHOCTh IPUMEHSATh Ha MPAKTUKE 3HAHUSI OCHOB
Hayk. I[Iporpamma siBisiercss (paKTHUECKH €IMHCTBEHHBIM HIKOJBHBIM YU4E€OHBIM KYpCOM, OTPaKalollUM B
CBOEM COAEp)KaHUU OOIMe MPUHLUUIBI Mpeodpasyromieil JeATeNIbHOCTH YeNOBEKAa M BCE AacleKThl
MaTepuaabHOM KynbTypbl. Kypc HampaBiieH Ha OBJafieHHMEe OOYyYaroIIMMHCS HaBBIKAMU KOHKPETHOM
MIpeIMETHO-TIpe00pas3yrolel AeITeIbHOCTH, CO3/IaHNe HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET
noTpeOHOCTAM pa3BuTHA oOmecTBa. B pamkax «TeXHOTOTMM» MPOUCXOJUT 3HAKOMCTBO C MHPOM
npodeccuil 1 OpueHTaIMs 00yUJaroIMXCsl Ha paboTy B pa3lMYHbIX cdepax OOIECTBEHHOTO MPOU3BOJICTBA.
Tem cambiM  oOecrieuyuBaeTcsi IPEEMCTBEHHOCTh  Iepexojga  oOyyarolmuxcss OT  o0mero K

po¢eCCHOHATBHOMY 00Pa30BaHUIO U TPYAOBOU JAEATEIHHOCTH.

IIporpamma mpeamera «TexHomorus» oOecneunBaeT (opmupoBaHHE y  OOYYarOIIUXCS
TEXHOJIOTHYECKOTO MBITIIeHUs. CXeMa TeXHOJIOTUYECKOT0 MBIIIIEHUS (MOTPEOHOCTh — I€Th — CII0C00 —
pe3yabTaT) TIO3BOJIIET HauOoee OpPraHWYHO pemaTh 3aJadyd  YCTAaHOBJICHUS CBSI3EH  MEXIy
00pa3oBaTeNbHBIM M KMU3HEHHBIM MPOCTPAHCTBOM, 00Pa30BATENbHBIMU PE3Y/IbTaTaMH, MONTYUYEHHBIMH TPU
M3YYCHHH PA3UYHBIX MPEJAMETHBIX 00NacTell, a Takke COOCTBEHHBIMU 00Opa30BATEILHBIMHU PE3yIbTaTaMH
(3HAHUSAMHU, YMEHUSMH, YHUBEPCAIbHBIMU yYECOHBIMH JCHCTBUSMH M T. J.) W JKU3HCHHBIMH 3aJIaYaMH.
Kpome Toro, cxema TEXHOJIIOTHMYECKOTO MBIIIJICHUS ITO3BOJISICT BBOJWTH B 00Pa30BATEILHBIA MPOIECC

CUTyalliH, OAIOIIUC OIIBIT NPHUHATHA NparMaTHUYHbIX pemeHHﬁ Ha OCHOBE COOCTBEHHBIX O6p3_30BaTCJ'H>HBIX



pe3yNbTaToOB, HAauWHAasg OT pEIIeHUs OBITOBBIX BOIMNPOCOB W 3aKaHYMBAas pPEIICHHEM O HaIpaBJICHUSIX
MPOJOJKEHHS] 00pa30BaHMsl, TOCTPOEHUEM KaphEPHBIX M KU3HEHHBIX TUIaHOB. TakuM 00pa3oM, mporpaMma
«["eonndopmaruka» 1mMo3BoyIsIeT CHOPMHUPOBATH Y OOYUAIOIIUXCS PECYPC MPAKTHUECKUX YMEHHUU U OIBITA,
HEOOXOAMMBIX JJISi PasyMHOH OpraHM3aldd COOCTBEHHOW JKM3HHU; CO3MAET YCIOBUS S Pa3BUTHA

HMHHUIIUMATHUBHOCTH, I/1306peTaTeJ'IBHOCTI/I, THOKOCTH MBIIIEHHUS.

Y4eOHO-BOCHUTATENbHBIM MPOIecC HANpaBlieH Ha (OPMHUPOBAHUE U PA3BUTHE PA3IMYHBIX CTOPOH
o0yJaroIuxcs, CBA3aHHBIX C peanu3aluedl Kak MX COOCTBEHHBIX MWHTEPECOB, TaK M HMHTEPECOB
okpy»katomiero Mupa. Ilpu 3ToM ruOkocTh nporpamMmsl IO3BOJISIET BOBJIEUb OOYYAIOIUXCS C Pa3IMYHBIMU
CIOCOOHOCTAMH. BoIbII0i 00bEM MPOEKTHBIX PabOT MO3BOJISET YI€CTh MHTEPECHl U OCOOCHHOCTH JTMYHOCTH
KaX/10T0 00y4aromerocs. 3aHsATHA OCHOBAHbI HA JINYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJIOTUSAX OOy4YeHHS, a

TaKoKC CUCTCMHO-ACATCIBbHOCTHOM MCTOAC O6y‘ICHI/I$I.

JlaHHast mporpaMma MpeanoiaracT BapuaTUBHBIN OAX0/, TaK KaK B 3aBUCHMOCTH OT 00y4aronierocs
MIO3BOJISIET YBEIMUYUTh UM YMEHBIIUTH O0BbEM TOH MM MHOW TEMBI, B TOM YHCII€ U CJIOKHOCTb, a TaKXkKe

HOPSIIOK MTPOBEICHUS 3aHATHH.
2.2.2. OcHOBHOE cojiepKaHue Y4eOHbIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHUs

Ha nmporsbkennn  Kypca  mporpaMMbl  OOydaromipecs  MO3HAKOMSTCS € Pa3slIuYHBIMU
reonH()OpMallMOHHBIMU CHCTEMaMH, Y3HAIOT, B KaKHX OOJAcTAX MpUMEHseTcs reonHdopmaruka, Kakue
3a/1auyu MOXET PeIllaTh, a TAKXKE CMOTYT CaMU MPUMEHSThH €€ B CBOCH MOBCEHEBHOM *)u3HU. OOydarommecs
0a30B0 yCBOSIT MpUHIMM TTo3uniMoHupoBanus ¢ momoibio 'HCC. Y3HaroTt, kak MOXXHO OpraHu3oBath cOOp
CIYyTHUKOBBIX JaHHBIX, KAK OHU MPEJCTABISAIOTCS B TEKCTOBOM BUJIE M KaK MX MO>XHO BHU3YyaJu3HpOBaTh. B
pamMKax TMporpaMMbl BBIOEPYT TMPOEKTHOE HamNpaBlieHHWE, HaydyaTcs CTaBUTh 3a/ladd, HCCIEN0BaTh

po0JIeMaTUKYy, MJIAHUPOBATh BEACHHUE MTPOEKTA U TPAMOTHO PaCIpeeNsITh POJIU BHYTPH KOMAH/IbI.

OOyyaromuecss CMOTYT TMO3HAKOMHUTBCS C HUCTOPHEH MNPUMEHEHHs] OCCHHIOTHBIX JIeTaTeIbHBIX
anmnapaToB. Y3HAIOT O COBPEMEHHBIXOECIMUIOTHUKAX, CMOTYT PEUIUTh PAa3IMYHbIC 33/a4d C UX MOMOIIBIO.
VY3Ha1oT Takke U 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIMIIOTHBIX cucTeM. OOydaromniyecs: y3HarorT,
KaK co3maéres MoNETHOE 3ajaHne Il OECTTMIOTHUKOB. Kak Mpon3BOANTCS 3alyCK M JTabHEHIIas ChEMKa C

nomoinbsio BAC. A Takke mosyuaT Takue pe3ysbTaTbl CbEMKH, KaKk OPTO(HOTOIIIaH U TPEXMEPHbIE MOJIEIH.

OOyuaromuecs yriyosiTcsi B TEXHOJIOTHIO OOpabOTKM TeoJlaHHBIX MYyTEM aBTOMAaTU3MPOBAHHOTO
MOJICIMPOBAaHUST OOBEKTOB MeCTHOCTH. CaMOCTOSTETbHO CMOTYT BBINOJHUTH CBHEMKY MECTHOCTH IO

nosi€THoMy 3ananuto. Co3manyt 3D-monenn.

OOyuaromuecs O3HaKOMSTCS C Pa3IMYHBIMU YCTPOMCTBAMHU MPOTOTHUIHPOBAHUS. Y3HAIOT oOIIHe
INPUHIUIBI PabOThl YCTPOWCTB, Cepbl UX MPUMEHEHUS U MPOIYKTHI JEATENbHOCTH JAHHBIX YCTPOMCTB.

06yqa101u1/1e051 HaydaTrcd TOTOBUTH 3D-MOII€J'II/I Ui 11e4aTu € IOMOIINBIO 3KCIIOPTAa JaHHBIX. I[OHOJIH}IT



MOJIETI 110 JTaHHBIM a3pO(POTOCHEMKH C TIOMOIIbIO PYYHOTO0 MoJenupoBaHus. IIpuMeHST ycTpoiicTBa Jist

MMPOTOTUIIMPOBAHUSA I IIE€YATHU 3aaHU.

OOyuaromuecss W3y4aT OCHOBBI B MOATOTOBKE mnpe3eHTaruu. Cosmamytr e€. I[loaroroBsarcs

MIPEJICTAaBICHUIO PEeaTM30BaHHOrO poToTuma. [Ipeacrassr ero, 3amuias mpoeKT.
3.1. [IpumepHBIi y4eOHBII IJITaH OCHOBHOT'O 00IIIETO 00pa30BaHUs

3.1.1. [IpumepHbIil KaneHaapHbIN yueOHbIH rpaduk Ha 2019/2020 yueOHBIH 1o
Ilepuoa 00yuyeHus1 — CEHTIOpb-Maid.

KoanyecTBo yueOHbIX Heeab — 34.

KosnuuectBo yacoB — 68.

Pe:xxuM npoBeneHnst 3aHATHI: 2 pa3a B HEAECIIO.

HpaSI[HI/I‘lHBIC 1 BBIXOJHBIC JHH (HO MMPONU3BOACTBECHHOMY KAJICHAAPIO IIPpU meCTHHHeBHOﬁ pa6oqel71

HeJene):

Kanukynspuslii nepuonu:

Ne | Mecsn dopma Kon- Tema 3anaTus dopMa KOHTPOIIA
n/m 3aHATUS | BO
4acoB
1 Cents16pp | JUIIP 2 3HAKOMCTBO. Texnuka | becena
0€301acHOCTH. BBoanoe

3anatue (MeHsst Mup+).

2 Cents0pb JUTIP 2 Heobxomumocts  kaptel B | becena
coBpeMeHHOM wmupe. Cdepsl
NPUMCHCHHUS, TEPCIICKTHBBI
HCIIOJTb30BaHUS KapT.

3 Cents16pp | JUIIP 2 Bektopusle  nmanHble  Ha | becena
KapTax. 3HaKOMCTBO C BeO-
I'MC. IlBer xak arpuOyt
KapThl. 3HaKOMCTBO c
KapTorpaguuecKuMH OHJIalH-
CepBUCAMH.




4 CeHts0pb JUTIP Cser u user. Poiss nsera Ha | becena
kapte. Kak 3actaBUTh 1BET
paboTtathb Ha ce0s?
) OxTa0pb JUIIP Cozganne wu  mybnukanus | JlemoHcTparus
COOCTBEHHOM KapThl. peuieHus Kevica
6 OKTs10pb JUTIP Cucremsl rio0aneHOTO | Becema
MO3UIMOHUPOBAHMSI.
7 OKTs10pb JI/TIP [Ipumenenue cmyTHUKOB i | JlemoHCTpamms
MO3UITUOHUPOBAHHSI. peleHus Keiica
8 OKTs10pB JUTIP Ucropus dotorpaduu. | becena
dororpaduss  kKak  crmocod
U3YYEHUS OKPY>KaIoIIero
MUpa.
9 Hos6pn JUTIP XapaKkTepuCTUKH becena
doroanmnaparoB. Ilomyuenue
KayeCTBEHHOI'0 (DOTOCHUMKA.
10 | Hos6ps J/TTP Co3pnanue chepuueckux | becena
naHopam. OcHOBHBIE
MOHSITHSL. HeoOxonumoe
obopyoBaHue. Texnuka
CBEMKH chepuyecKux
[MaHopaM Ppa3InyHOMN
arnmapaTrypou.
11 | Hosi6ps JI/TIP Co3nanue chepuueckux | TectupoBanue
MMaHOpaM. CunBka
MOJIy4eHHBIX  (hoTorpaduii.
Koppekuus u peTyIb
naHopam.
12 | dexabpb JI/TIP dotorpamMmeTpus | ee | becena

BIIUSIHUE HA COBPEMEHHBIN
MHD.




13

Jlexabpb

JU/TIP

CueHapun CbeMKH OOBEKTOB
JUISt MTOCIICAYIOIETO
MOCTPOCHHS X B
TPEXMEPHOM BHUJIE.

Becena

14

Jlexabpb

JU/IIP

[puHnmn HOCTPOCHHS
TPEXMEPHOTO  M300paKeHHS
Ha KommbloTepe. Pabora B
dororpammerpuyeckom I10 -
AgisoftMetashape WIH
AQHAJIOTUYIHOM. O6paboTtka
OTCHSTOT'O MaTepHaa.

becena

15

JHexalpb

JUTTP

becnunoTHuk B
reouH(popMaTHKe.
YCTpoicTBO W TPUMEHEHUE
JIpOHA.

Becena

16

SHBaph

JU/IIP

TexHuueckue  0coOEHHOCTH
BIUTA.

becena

17

SuBapb-
despaib

JUIIP

ITunoruposanne BIUIA.

TectupoBanue

18

despaib

JUIIP

Hcnons3oBanue
OECIIWJIOTHUKA [UIS CBEMKH
MECTHOCTH.

JemMoHncTpanus
pelIeHus Keiica

19

Maprt

JI/ITP

Bo3nukarommue po0OIeMBI
npu co3nanun 3D-monenei.
CriocoObl  peakTUPOBAaHUS
TPEXMEPHBIX MOJIENIEH.

Becena

20

Maprt

JI/ITP

TexHonoruu
MPOTOTUITUPOBAHHUSL.
VYcrpolicTBa 711 BOCCO3JaHUs
TPEXMEPHBIX MOJEIIEH.
Pa6ota ¢ 3D-npunTEepOM.

becena




21 | Mapt JU/TIP 1 dusnueckne W xuMuueckue | TectupoBaHue
CBOMCTBa miactuka i1 3D-
MpUHTEpA. [Teuats
TPEXMEPHON MOJEIIN IIKOJIBI.

22 | Mapt JI/TIP 1 Padora B 1O mms pyunoro | becena
TPEXMEPHOTO
moaenupoBanus — ScetchUP
WJIH aHAJIOTHYHOM.

23 | Ampenb JI/TIP 7 DKCMOPTUPOBAHUE becena
TPEXMEPHBIX ¢aitnos.
[TpoekTrpoBaHue
COOCTBEHHO CIICHBI.

24 | Atipenb JUTIP 2 [leuatp wmomenu Ha 3D- | Becena
MIPUHTEPE. Odopmnenue
TPEXMEpPHOW  BEIICCTBEHHOM
MOJIEIH.
25 [ Maii I1P 3 IToaroroska 3aIUTEI
MPOEKTA.
26 | Maii I1P 2 3ammra npoeKToB. JemMoHcTpanms

pELIEHUs KEWCOB

27 Maii JI/TTP 2 3aKIIOYATENBHOE 3aHSATHE.
[TonBeneHue UTOroB padOTHI.
[Tnansl mo gopaboTke.

3.2. Cuctema ycia0BUi peain3alliid OCHOBHOM 00111e00pa3oBaTeIbHOM MporpaMmbl

3.2.1. Onucanue KaJpoBBIX YCIOBHH pealn3allid OCHOBHOM 00pa3oBaTeNbHOM Mporpammbl OCHOBHOI'O

o01iero oopazoBaHus (OMUcaHNE KOMIIETCHIIUN HACTABHHUKA)

HacraBauk mnporpammel «l'eomHpopmaTika» pabOTaeT Ha CTHIKE CaMbIX AaKTyaIbHBIX 3HAHUH TIO
HAINPABJIEHUIO TE€ONPOCTPAHCTBEHHBIX TEXHOJIOTMHM, a TaK)KE€ T'€HEPUPYET HOBbIE MOAXOAbl M PEIICHHS,

BoIjiomiasds HWX B PCAJIbHBIC IMPOCKTHI. HacraBHUK sBISETCS T'paMOTHBIM CIICHUAIIMUCTOM B obiactu



FCOI/IH(l)OpMaHI/IOHHI)IX CHCTEM, CJICAUT 3a HOBOCTIMH CcBOCH oTpaciii, HU3y4acT HOBBIC TCXHOJIOI'UH.

O6nagaet HaBbIKAMU MPOEKTHOM e TEIbHOCTH, BHEAPSIS €€ MPUHIIUIIBI B ITpoliecc 00ydeHus.

HactaBHuUK B paBHOW cCTeneHU 00JalaeT KaK CHUCTEMHOCTBIO MBILIUIEHHUS, TaK M JyXOM TBOPYECTBA;
MOOWJIEH, ymeeT paboTaTh B KOMaHJAE, KPUTUYECKM MBICIMTH, AHAJIU3UPOBaTh MU 0OOOIIATH OIIBIT,
TeHEepUpOBaTh HOBOE, yMEET CTaBUTh 3aJa4yd M pemiarb MUX, a Takke paboTarh B  YCIOBUSAX
HEONpEeAEeNEHHOCTY U B paMKax IPOEKTHOM mnapagurmbl. IloMuMo »3TOro, HacTaBHUK oOJjagaet

MeIaroru4ecKon Xapu3mMon.
4. Conep:xkanue Kypca
OcHoOBHBIE pa3jie/ibl IPOrPaMMbl Y4eOHOT0 Kypca
1) BBeneHue B 0OCHOBBI reOMH(POPMANMOHHBIX CHCTEM M NMPOCTPAHCTBEHHBIX TAHHbBIX.

O6yqa10mnec>1 MMO3HAKOMATCA C pa3IM4HbIMU COBPCMCHHBIMU FCOI/IH(I)OpMaLII/IOHHBIMI/I CHUCTCMaMU.
y3HaIOT, B KakMX 00/1acTsax IMPUMCHSACTCA I‘GOI/IH(i)OpMaTI/IKa, KakKue 3ala4nu MOXCET pClIaThb, a TAKKC KakK

oOyuJaromuecss MOT'yT CaMU TIPUMEHSTE €€ B CBOSH TTOBCETHEBHOM JKU3HHU.
2) Ypok padorsi ¢c TJIOHACC.

OOyuaromuecss 6a30BO yCBOST NpHHIMIT To3umuoHupoBanus ¢ nomormipio ['HCC. V3HaroT, kKak MOXXHO
OpraHu30BaTh cOOpP CIYTHUKOBBIX JAHHBIX, KAK OHU MPEICTABISIOTCS B TEKCTOBOM BHUJAE U KaK MX MOXKHO

BHU3YyaJIU3UPOBATH.
3) BbIGOp NPOEKTHOr0 HANPABJIEHHUS U pPaclpeejieHne poJieii.

Bei0op mnpoexTtHoro HampasneHus. IToctanoBka 3agauu. MccnenoBanue mpoOnematuku. [lnanupoBanue

npoekrta. Pacnipenenenue posien.
4) YcTpoiicTBO M NpUMeHeHHe 0eCUIOTHUKOB.

Ooyuaromnuecs: mo3HakomsTcs ¢ ucropueil npumenenuss bBAC. Y3natot o coBpemenHbix BAC, kakue 3a1a4un

MOHO peniaTh C UX MOMOIIBIO. Y3HAIOT TAKXKE OCHOBHOE yCTPOMCTBO coBpeMeHHbIX BAC.
5) OcHOBBI ChEMKH ¢ 0€CITUIOTHHKOB.

OOyuaromuecs y3HawT, Kak co3faércs monérHoe 3amanue ans BAC. Kak mpousBoauTcst 3amyck U
JnanpHelmas chéMka ¢ nomomblo BAC. A Takke Kakue pe3yiabTaTbl MOKHO MOJYYUTh U KaK ATO CAENATh

(moy4yenue opTodoTOIUIaHa U TPEXMEPHON MOJENN).
6) Yray6JéHHoe n3yueHHe TEXHOJIOTHIl 00padoTKH reoJaHHbIX.
ABTOMaTH3MPOBAaHHOE MOJICITMPOBAaHKHE OOBEKTOB MECTHOCTH ¢ omonibio AgisoftPhotoScan.

7) Coop reogaHHbIX.



AspodoTochéMKa, BHITOTHEHUE ChEMKHA MECTHOCTH TI0 MOJIETHOMY 33JIaHHUIO.
8) OO6paGoTka M aHAIN3 re0JaHHBIX.

Co3pganue 3D-Mmonemnen.
9) H3yuyeHue ycTpoiicTBa J1Jisi IPOTOTUIIHMPOBAHUSI.

O3HaKOMJICHHE C YCTPOMCTBAMH MPOTOTUIIMPOBAHHUS, MPEJOCTABICHHBIMU oOydarommmcs. O0ydaromnmecs
Y3HAIOT OOIIME MPUHIHUIBI PabOTHl YCTPONCTB, a TaKKe KOTJa OHU MPUMEHSIOTCS M YTO C MX TOMOIIBIO

MOKHO TTOTYYHUTb.
10) MoaroToBKa AaHHBIX JIs1 YCTPOCTBA MPOTOTHIHPOBAHMSI.

[ToaroroBka 3D-Mozeneid, SKCOPT AaHHBIX, MOJATOTOBKA 3aJaHUM 110 MEYaTH.
11) IlporoTUNMpOBaHMeE.

[Ipumenenue yctpoiicTB nporotunupoBanus (3D-npunTep).
12) IocTpoeHue MPOCTPAHCTBEHHBIX CIIEH.

Z[OHOJ'IHCHI/IC MOJIeNIeH 0 JaHHBIM aBPO(I)OTOC’béMKI/I C IOMOIIBKO PYUYHOTO MOACINPOBAHHUA U IIOATOTOBKA K

IIeYaTH Ha YCTPOMCTBAX MPOTOTUIIMPOBAHUS.
13) MoaroTroBKa npe3eHTaMii.

I/I3yqu1/1e OCHOB B IMOATOTOBKEC IMPE3CHTAHNU. COBI[aHI/Ie MMpEe3CHTAIN. ITogroroBka k MMpeaACTaBJICHUTIO

peaTM30BaHHOTO MMPOTOTHUIIA.
14) 3ammTa NMPoeKToB.

Hpe,[[CTaBJ'IeHI/IC pCaIM30BaAHHOTO ITPOTOTHIIA.

4.1. TemaTnyeckoe NJIAHUPOBAHHE

Bcero
Ne /it Paznienbl mporpamMmbl ya4eOHOT0 Kypca 4acoB
1 | 3nakomcTBoO. Texnuka 0e3onacHocTu. BBogHoe 3ansaTue 1
(«Mensiss MHP»).
2 | BBenenue B reonHpopmanmnonnsie Texnosornu. Keiic 1:
«CoBpemeHHbIe KapThl, 1M Kak onucares 3emiao?».
2.1. Heo6xomumocTs kapThl B coBpeMeHHOM Mupe. Chepbl 1
IIPUMEHEHHS], IEPCIIEKTUBBI UCIIOJIb30BaHUs KapT.
2.2. BexTopHble nanHble Ha kapTax. 3HakoMcTBO ¢ Be6-T'UC. 1
I[BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMu OHJIaiiH-CepBUCAMH.




2.3.

Cgert u uBet. Ponb 1iera Ha kaprte. Kak 3acTaBuTh LBET
pabotath Ha cebs?

2.4.

Co3nanue 1 myOnuKanus cOOCTBEHHON KapThl.

Keiic 2: «I'7100anbH0e no3unmonupoBanue “Haiian cedst
HA 3eMHOM LIape”».

3.1

CucreMsbl r100aJILHOTO MMO3UITUOHUPOBAHUA.

3.2.

HpI/IMeHeHI/IC CITYTHUKOB IJI1 TO3UIIUOHUPOBAHUA.

doTtorpapuu ¥ NAHOPAMBI.

4.1.

Uctopus dpotorpadun. ®otorpadus kak crocod u3ydeHus
OKPY’KaIOIIero MUpa.

4.2.

Xapaxktepuctuku oroanmnaparos. [Tloaydenue
Ka4yeCTBEHHOTO ()OTOCHUMKA.

4.3.

Coznanue cheprudeckux nanopam. OCHOBHBIC TOHSITHS.
HeoOxonumoe ob6opynoBanue. TexHuka chEMKU
cepruUecKrx maHopam pasInIHON anmapaTypoi (KaMepsl
cMapTdoHOB O€3 MTAaTUBOB, IHU(PPOBHIC (hOTOAIAPATHI CO
MTaTUBAMU U T. 11.).

44.

Co3nanue chepuueckux nanopam. CiinBKa MOJyYEHHbIX
dororpaduii. Koppekuus u perymrs manopam.

OcHoBbl a3podoTochémku. Illpumenenne BAC
(0ecnIMIOTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorocbémie (Keiic 3.1:«/lst yero Ha camom jaeJsie
HY’KeH 0eCIIUJIOTHBIN JleTaTeJbHbI annapart?»).

5.1.

q)OTOFpaMMeTpI/IH U €€ BIUSHHUE Ha COBpeMeHHHﬁ MHD.

Cuenapuu cb€MKH 00BEKTOB Ul OCIETYIOLIETO
IIOCTPOEHHUS UX B TPEXMEPHOM BHJIE.

5.2.

[TpuHIUTI TOCTPOEHUS TPEXMEPHOTO N300pakeHHs Ha
koMmibtotepe. Pabora B hoTorpammerpuueckom 110 —
AgisoftPhotoScan nnu ananoruunom. O6padoTka
OTCHSATOIO MaTepuaa.

5.3.

becnmiioTHrK B reonH(popMaTHKe. Y CTPOCTBO U
IIPUMEHEHNE JPOHA.

5.4.

Texunueckue ocooennoctu BITJIA.

5.5.

ITunoruposanue BIUIA.

5.6.

Hcnonp3oBaHue OCCIUIOTHUKA JIISI CbEMKH MECTHOCTH.

5.7.

Boznukaromnue mpo6iemsl ipu co3aannu 3D-Moeneid.
CriocoOsl pe1akTHPOBAHUS TPEXMEPHBIX MOJIENICH.

5.8.

TexHOoI0rny MPOTOTUITMPOBAHUSA. Y CTPONCTBA IS
BOCCO3IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
MIPUHTEPOM.




dusnueckre U XUMHUYECKUE CBOMCTBA IUIaCTUKA U1 3D- 1

5.09. npuHTepa. [leyats TpEXMEPHON MOEIN LIKOJIBI.

6 | Keiic 3.2: «i3MeHeHHe cpeAbl BOKPYT HIKOJIbD».

6.1. Pa6ota B [10 ni1st pydHOro TpEXMEPHOTO MOAETHUPOBAHUS 1
—SketchUp niam aHaIOTHYHOM.

6.2. DKcnopTupoBaHue TpEXMepHbIX (aitios. [IpoekTupoBanue 3
COOCTBEHHOM CIICHBI.

6.3. [Teuats Mmomenu Ha 3D-nipuHTEepe. OopmiaeHue 1
TPEXMEPHOMN BELIECTBEHHON MOJIEIIN.

7 [ToaroroBka 3amuThI MPOEKTA.

8 3amuTa MpoeKTOB. 1
3axmounTenbHoe 3ausaTue. [logBenenrne uToros paboTHI. 1

9 [Tnanst o qopaboTke.

Keiicbl, BXogAawme
B Nporpammy

KpatKoe coaepkaHue

Keic 1. CoBpemeHHble
KapTbl, uau Kak onucatb
3emnto?

Keic 3HaKOoMUT 0byYatowmxcsa ¢ pasHOBUAHOCTAMM AaHHbIX. Pewasn
3a4a4y Keica, obyyaroLmecs NpoxoaaT caedyowme TeMaTUKK: KapTbl U
OCHOBbI UX POPMUPOBAHUA; N3YYEHME YCIOBHBIX 3HAKOB U NPUHLMMOB UX
0TO6paAKEHNA Ha KapTe; CUCTEMbI KOOPAMHAT M MPOEKLUNIA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BO3MOXKHOCTM NPUMEHEHMA; MacluTab 1 ap.
BCMOMOraTe/IbHble MHCTPYMEHTbI GOPMMPOBAHMA KapTbl.

Keiic 2. TnobanbHoe
no3nuMoHnpoBaHue «Hangm
cebs Ha 3eMHOM Luapey.

HecmoTpAa Ha TO, 4TO HaBMraTOPbl U CMOPTUBHbIE TPEKEPDI CTaIN
HEOTbEM/IEMOM YaCTbto HaLLEM KU3HU, MasIo KTO 3HAEeT NPUHLMM UX
paboTbl. Mpoiiaa Kelic, obyyatowmecs ysHatot npo NMTOHACC/GPS —
NPUHUMMbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHME.
MNpumeHeHue norrepos. Busyannsauma TeKCTOBbIX JaHHbIX HA KapTe.
Co3aaHue KapTbl MHTEHCUBHOCTH.

Ketic 3.1. AspodoTocbéMKa.
«[na yero Ha camom aene
HY)KeH 6eCcnUoTHbI
neTaTenbHbIN annapaT?».

Kelic 3.2. UameHeHUe cpeqpbl
BOKPYT LWKO/bI.

O6bEMHBIN Kelic, KOTOPbI NO3BOAUT 06YUaOWMMCAOCBOUTL MOJTHYIO
TEXHO/IOMMYECKYIO LLeMOYUKY, MCNONb3YEMYIO KOMMEPYECKUMU
KOMMaHUAMM. YCTPOICTBO M NPUHLMNBI GYHKUMOHUpPOBaHUA BIJA,
OcHoBbl $OTO- U BUAEOCHEMKMU M NPUHLMMNOB Nepeaadm MHbopMaLmm ¢
BMN/NA, obpaboTka gaHHbIx ¢ BM/A.

MpoaonkeHue Keica 3.1. Obyyatowmecs, Mmesa B CBOEM PACMNOPAKEHUM
3/1EKTPOHHYI 3D-MoZeb WKO/bI, TPOA0/IKAT BHOCUTb USMEHEHUS B
NPOAYKT C Lenbto 6aaroycTpoicTea paoHa. O6y4alomecanpoLonKatoT




coBepLlweHCTBOBATb CBOW HaBblK 3D-MO,CI,€ﬂMpOBaHMﬂ, 3aBepuan NpPoeEKT.

4.2.4. MaTeprallbHO-TEXHHYECKHUE YCIIOBUS peau3alii OCHOBHOM 00pa30BaTEIbHON MPOrpamMMBl (110 CYTH,

00BETMHEHNE BCEX PECYPCOB, MPOITMCAHHBIX B Kekicax)

Cnucok 000pya0BaHMs

Ne n/n

HanmeHoBaHue

| KpaTkue TexHU4ecKne xapakTepucTtmku

Ea. usm.

Kon-Bo

1

KomnbloTepHbiii Knacc UKT

1.1.

M®VY (npuHTep, ckaHep, Konup)

MwuHUManbHble: popmat Ad, nasepHbli,
u/6.

wT.

1.2.

HoyTbyK HacTaBHUKa C
npeaycTaHOBNEHHOW onepaLoHHON
cucTemomn, opUCHBIM NPOrPaMMHbIM
obecneyeHnem

HoyTbyk:

Npou3BOAMTENbHOCTb Npoueccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 egmHML;

06bEM ONepaTUBHON NAamMATU: He MeHee 4
re;

06bém HakonuTena SSD/eMMC: He meHee
1287T6;

NOAana npocmoTpa M peAaKTUPOBaAHUA
TEKCTOBbIX JOKYMEHTOB, 3/1EKTPOHHbIX
Tabnuw M NpeseHTaunm

pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepauyoHHOM cucTtemom, odUCHbIM
nporpammHbIm obecrnevyeHnem

HoyTbyk:

He Huxe IntelPentium N (uau IntelCeleron
N), He HM»Ke 1600 MTIu, 1920x1080, 4Gb
RAM, 128Gb SSD;

Npo13BOAMTENBHOCTb NpoLEeccopa: He
meHee 2000 egnHuL;

NOana npocmoTpa 1 pefakTMpoBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/1EKTPOHHbIX
Tabnuw M NnpeseHTaunm
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

10

14.

NHTepaKTuBH bIi KOMNIEKC

Konnuyectso ogHOBPEMEHHbIX KAaCaHNI—
He meHee 20.

wT.

YpoK TexHonornu

2.1

ApantueHoe obopyaoBaHue




2.2. 3D-o60pyaosaHue (3D-npuHTEP) MWHUMaNbHbIE: WT.
TMn npuHTepa: FDM;
maTepuan: PLA;
pabounit CToN: C NOAOrPEBOM;
pabouas o6nactb (XYZ): ot 180x180x180
MM;
CKOPOCTb NneyaTtu: He meHee 150 mm/cek;
MWHUMaNbHAaA TONLWMHA coA: He bonee
15 mMKm;
dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOPMYC: HanuKe.
1
2.3. Mnactnk ana 3D-npuHTEpa TonuwmHa NNacTUKOBOM HUTK: 1,75 mm; wr.
martepuan: PLA;
BeC KaTyLlwKn: He meHee 750 rp. 15
2.4, MNoO gna 3D-mozennposaHma O6nauHbIt nHCTpymeHT CANP/ACYN,
OXBaTbIBAOLWMI BECb NpoLecc paboTbl C
n3genmamm — oT NPOEKTUPOBaHMA A0
W3roTOB/IEHUA.
JononHutenbHoe obopygosaHue
Obuwee paspelleHne He meHee 2160x1200
(1080%x1200 gns KaxkAaoro rnasa), yroa
0630pa He meHee 110;
o HannM4mMe KOHTPONepoB — 2 LWT.;
2.5. LWnem BupTYyanbHOM peanbHOCTU KOMMNAEKT 1
HannMyMe BHELWHUX AAaTYUKOB — 2 WT.;
pa3bém ANA NOAKIYEHUA HAYLWHUKOB:
Ha/nuue;
BCTPOEHHAA Kamepa: Haau4ue.
LWtatne ana kpenieHma 6a3oBbix KomnnekT 13 AByx WTaTUBOB. KOMNEeKT 1
2.6. CTaHuMMn CoBMeCTMMOCTb €O LIAEMOM BMUPTYyasibHOM
peanbHocTH, n.2.3.1.
Konnuectso sgep npoueccopa - He MeHee
4
TakTOoBaA YacToTa NpoLeccopa - He MeHee
27 2500 MTy,
o BuaeoKapra - He HuKe Nvidia GTX 1060, 6
6 BMAcONamaATb
O6bem onepaTMBHOM NAMATHU - He MeHee 8
Hoytbyk ¢ OC gns VR-wnema ro. LT, 1




2.8.

MHorononb3oBaTebCKas cucTeMa
BMPTYasIbHOM PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXEHUA Nosb3oBaTenen

TpeboBaHUA K cMCTEME BUPTYa/IbHOM
peanbHoCTK:

noaaepKa MobUbHbIX WAeMOoB
BMPTYa/ibHOM PeanbHOCTU NOA,
ynpasneHnem OC Android;

noAAepiKKa ynpasaaoLmx
KOHTPO/INEPOBC BO3MOMKHOCTbIO 6-
KOOPAMHATHOIO OTCAEXUBAHMUA
NOJIOKEHWUSA B MPOCTPAHCTBE;
TEXHO/I0rMA NOJIHOM KOMNEeHCcaLMu nara
(anti-latency): n3o6parkeHne AOMKHO
BbIBOAMUTBLCA A1 TOYEK, B KOTOPbIX
OKaKyTCs NIEBbIV U NpaBblil rnasa
NoNb30BaTeNs Yepes Bpems, KoTopoe
AOJIKHO NPOWMTU C MOMEHTA Havana
onpeaeneHns MecTono0MKeHUs r1as
NoNb30BaTeNs 4O MOMEHTA OKOHYaHUA
BblBOAA U306paxKeHus.;

naowWanb OTC/IEXKMBAHUA NONb30BATENEN
— He meHee 16 KB. m;

KO/IMYECTBO NoJib30BaTeNE — He MeHee 3
yen.

TpeboBaHUsA K cuCTEME OTC/IEXKNBAHUSA
NONOXKEHUA NoNb3oBaTeNEN (TPEKMHTA):
TUN CUCTEMbI OTC/IEXKNBAHUA:6-
KOOPAMHATHAA CUCTEMA OTC/IEXKUBAHUA;
06Kt BEC OAHOrO YCTPOMCTBA TPEKMHTA
— He bonee 20T;

TEXHOJIOTUA: ONTUKO-UHEPLMANBHBIN
TPEKWHT, aKTUBHbIE MapKepbl,
paboTatoLme B HGpaKpacHOM
[OManasoHe;

yron o63opa onTUYECKOWN CUCTEMbI — He
meHee 230 rpagycos;

BPEeMA OTK/IMKA CUCTEMbI TPEKUHIA — He
bonee 2 mc;

pa3MeLLeHe CEHCOPOB: Ha 0bbeKTe
OTC/NIeXKMBAHUA;

CEHCOPbI, UCNONb3yemble ANA
OTCNEXMBAHMA LLIEMOB BUPTYaIbHOM
peanbHOCTU U ANA OTCAEXKMBaAHMUA
OBUKEHWUI PYK Nob30BaTeNel, AOMKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMMU;

pa3mell.eHne aKTUBHbIX MAapPKepOoB:
HanoNbLHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
[OJ/IKHBbI MOHTUMPOBATLCA Ha noJ, 6e3
Heob6Xx04MMOCTU NOTONOYHOr0/HACTEHHOO
MOHTaa;

HannM4mMe CEHCOPOB B COCTaBe eAMHOro
YCTPOICTBA TPEKUHIA: aKCeNepoMeTp,
rMPOCKOMN, ONTUYECKUI CEHCOP;

YacToTa OTC/AEXKMBAHUA NONOKEHNA
nosb3oBaTens:

- akcenepometp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;
- ONTUYECKUI ceHCop: He meHee 60
BbI6OPOK/C;

NOrpeLIHOCTb OTCAEXKMBAHUA NONOXKEHUA

Komnn.




Nno/ib30BaTeNA B NPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MWHUMaNbHOE KOJIMYECTBO
nonb3oBaTtenemn, nogaepxusaemoe
CUCTEMOW TPEKUHTa, He MeHee 3 yen.

TpeboBaHUA K NOKA3aTENAM XPaAHEHUA,
TPAHCNOPTUPOBKM U HAaCTPOMKM:

BPeMA NOJIHOTO Pa3BEPTbLIBAHMA U
HACTPOMKKU CUCTEMbI A5 NAOLAAN
oTcnexkmneaHua 16 kB. m —He 6onee 90
MWH;

HeobxoAMMOCTb KaMBPOBKM B Npouecce
SKCn/yaTauum — OTCYTCTBYET;

Temnepatypa xpaHeHnusa: -30°C.. + 50°C.

TpebosaHusa K cnocobam ynpasaeHua
WHTEPAKTUBHbIMU MOAENAMM:

noanepKKa 6-KkoopanHaTHOro
OTCNEXMBAHWA NONOXKEHUA YNPABAAOLLNX
YCTPOMCTB B NPOCTPAHCTBE.

TpeboBaHMA K NporpammMmHoOMy
obecneyeHuto:

noAaAepKa CUCTEMOM TPEKUHra
onepaumoHHbIXx cuctem: Windows,
Android;

npesocTaBieHne HeorpaHMYeHHoM no
BPEMEHM UCMOb30BaHMA NPOCTON
(HeMcKknoUNTENbHOM) NIMLEH3UM Ha
KOMMepYeCcKoe UCMo/ib30BaHUe
nporpammHoro obecneyeHus cucTembl
TPEKWHra Ha oauH waem ¢ OC Android
(6eccpovHan nuMueH3suna) — 3 wr.

O6uwume TpeboBaHuA:

Hasnume MoBUNbHbIX LWAEMOB
BUPTyanbHOM peanbHocT OculusGo unm
aHanor — 3 wr.;

HaanuYMe KOMNAeKTa NPoBOAOB U
3apAAHbIX YCTponUCTB ansa becnepebonHom
paboTbl.

2.9.

doTtorpammeTpuyeckoe MO

NOana 06paboTkmn n306parkeHni 1
onpeaeneHns Gopmbl, pasmepos,
NOMIOXKEHUA U UHBIX XapPaKTEPUCTUK
06bEKTOB HA NIOCKOCTU UK B
NPOCTPaHCTBE.

wT.

2.10.

KeagpokontepMavicAir

KomMnaKTHbIM KBaZpOKONTEP C TPEXOCEBbIM
cTabunnsaTopom, kamepon 4K,
MaKCMMa/IbHOW AanbHOCTbIO Nepeaayun He
MeHee 6 KMm.

wT.

2.11.

Ksagpokontep DJI Tello

KBaapokonTtep ¢ Kamepoi, Bec He bosiee
100 r B cbope c nponensiepom 1 Kamepois;
ONTUYECKUI AaTUMK onpeaeneHua
No3nLMU — HaNN4Me;

BO3MOXHOCTb YAaIEHHOro
NPOrpamMmmMpoOBaHNA — Hanuume.

wT.

MeaunasoHa




3.1

doTtoannapart c o6bekTUBOM Konunyectso adpPpeKkTUBHbIX NUKcenen — He wrT.
meHee 20 MH. 1

3.2

Buageokamepa MnaHwert (ana obecneyeHmn wT.
COBMECTUMOCTU C N 2.3.6) C NpUMepPHbIMU
XapaKTepUCTUKaAMU:
AvaroHanb/paspelieHne: He MeHee
2048x1536 nukcenelis;

AnaroHanb 3KpaHa: He meHee 9.7";
BCTpoeHHasa namaTb (ROM): He meHee 32
I'b;

paspeleHne poTokamepbl: He MeHee 8
Mn;

Bec: He bonee 510T;

BblCOTa: He 6bosee 250 MmMm.

33

KapTa namartu gna O6bEM namaTn — He meHee 64 6, Knacc wT.
¢doToannapara/snaeoKkamepsl He HuKe 10. 2

34

Wratne MakcumanbHas Harpyska: He 6onee 5 Kr; wT.
MaKCMMa/ibHaA BbICOTa CbEMKU: HE MeHee
148 cm

4.2.5. NudopMallnOHHO-METOJUYECKHE YCIOBUS pealu3allid OCHOBHOH 00pa30BaTeIbHONW MPOrpaMMBbI

OCHOBHOI'O 06H.I€l"0 06pa30BaHI/I$I (CHI/ICOK BHCIIHHUX MeTO,I[.MaTepI/IaJ'IOB) (CCBIJ'IKI/I Ha OO0II. MaTcepuajlibl —

IIPOIKCHIBAEM B Keiicax)

CHMCOK HCTOYHUKOB JIMTCPATYPhI:

1.

AmmvazoB, N.B. COOpHUK KOHTPOJBHBIX BOMPOCOB IO JUCHUILUIUHAM «AdpodoTorpadus»,
«AspochéMKay, «AlrpokocMuueckre mMeroabl chéMok» / M.B. Anmazos, A.E. AnteiHoB, M.H.
CeBactpsnoBa, A.®. Crenenko — M.: u3g. MUUT'AuK, 2006. — 35 c.

baesa, E.IO. OOmme Bompochl NPOEKTHUPOBAHUS M COCTABJIEHUS KapT Uil CTYJEHTOB
cneunanbHoctu «Kaprorpadus u reounpopmaruka» / E.JO. baesa — M.: uzng. MUUT'AuK,
2014. — 48 c.

Makapenko, A.A. VYyeOHoe moco0Me MO KypCOBOMY HPOEKTHPOBAHHIO TIO  KYypCy
«O6mereorpaduueckue kaptoe» / A.A. Maxkapenko, B.C. MouceeBa, A.JI. CrenanueHko moj
obmelt perakimenn Makapenko A.A. — M.: uzg. MUUT'AuK, 2014. — 55 c.

Bepemaka, T.B. Meroanueckoe mocodue N0 HCIONb30BAHUIO TOMOrpadUyecKux KapT A
OLIGHKHM 7KOJIOTHYecKoro cocrostHust tepputopun / T.B. Bepemaka, Kawae I''A. — M.: u3z.
MUUTI'AuK, 2013. — 65 c.

Pensko, A.B. ®otorpaduueckue mnpouecchl perucrtpauuun uHpopmauuu / A.B. Penpko,
Koncrantunosa E.B. — CII0.: uza. IIOJIMTEXHUKA, 2005. — 570 c.

KocunoB, A.I'. Teopus u mpaktuka uuppoBoil 006paboTku H300pakeHuit. JucraHunoHHOE
30HAMpPOBaHUE U Teorpaduyeckre WHEPOPMAIMOHHBIE CUCTEMbl. YueOHoe mocobue / A.T.
Kocunos, UK. JIypse nox pen. A.M.bepassata — M.: uzn. Hayunsiit mup, 2003. — 168 c.
PangnonokanyioHHble CHCTEMBbI BO3AYUIHOW pa3BelKH, IEHIH(PPUPOBAHHUE PaTHOIOKAIIMOHHBIX
nzoopaxkenwnii / mox pea. llkonpHoro JI.A. — u3n. BBUA um. npod. H.E. Kykosckoro, 2008. —
530 c.

Kuenko, FO.I1. OcHOBBI KOCMHYECKOTO NMPHPOIOBeAeHHS: yueOHUK 1uid By30B / FO.I1. Kuenko —
M.: u3a. Kaprreouentp — ['eone3uznar, 1999. — 285 c.



10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

NBanoB, H.M. Bamnucrtuka u HaBUranmsi KOCMHYECKHX arlliapaToB: YYCOHUK JII BY30B — 2-€
u3 ., nepepad. u npomn. / H.M.MBanos, JI.H. JIsicenko — M.: u3a. JIpoda, 2004. — 544 c.

Bepemaka, T.B. Meroaudeckoe mocodue mo Kypcy «IKOJOTHYECKOE KapTorpagpupoBaHHE)
(;maboparopusie padotsl) / T.B. Bepemakora, .E. Kyp6aroBa — M.: uzn. MUNT'AuK, 2012. —
29 c.

NBanoB, A.I'. Meroandeckne yka3zaHUs IO BBIITOJHEHHUIO JIAOOPATOPHBIX PabOT MO JUCIUILINHE
«udposas kaprorpadusi». Jns crTymeHToB 3 Kypca IO HAMpaBJICHUIO TOJITOTOBKHU
«Kaptorpadus u reournpopmaruka» / A.I'. UBanos, C.A. Kpsuios, I'.11. 3arpe6bun — M.: u3.
MUUT AuK, 2012. — 40 c.

NBanoB, A.I'. Atmac kaprorpaduyueckux IPOCKIMHA HaA KPYIHBIE PErnoHbl Poccuiickoit
Oenepannn: yueOHo-HarsigHoe uznanue / A.I'. UBanos, .M. 3arpe6un — M.: uzn. MUUT AukK,
2012. — 19 c.

[Terenun, A. 3D-monenuposanue B SketchUp 2015 — ot mpocToro k crnoxxkaomy. CaMoy4duTens /
A. erenun — u3x. [IMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

beictpoB, A.}O. IlpumeHeHne reonH(GOPMALMOHHBIX TEXHOJIIOTHH B JIOMOJHUTEIHLHOM
HIKOJILHOM 00pa3zoBanuu. B cOopuuke: Dxonorus. DxoHomuka. Mudopmartuka / A.FO. beicTpos,
J.C. Jlyouun, C.C. I'py3neB, M.B. Aunpees, [1.0. [psira, @.B. Hlkypos, F0.B. KonocoB —
Pocros-na-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHE3EMHBIX JTAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29&z0
om=2.

OSM — http://www.openstreetmap.org/.
beictpos, A.IO. I'eokBanTyMTynkut. Metoauueckuii
uHCTpyMeHTapuii HactaBHuka / A.FO. BeictpoB, — MockBa, 2019. — 122 c., ISBN 978-5-

9909769-6-2.
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