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I. IlosicHuTEIBLHASA 3aICKA

AkTyanbHocTh: CerosiHsi reonH(pOpMaIMOHHBIE TEXHOJIOTHH CTaJI HEOTHEMJIEMOM YacThIO
Halllell JKU3HU, JI000M COBPEMEHHBIM 4YEIOBEK I0JIb3YEeTCs HABUTallMOHHBIMH CEpBHCAMH,
NPUIIOKESHUSMH I MOHUTOPUHTA OOIIIECTBEHHOTO TPAHCIIOPTa U MHOTUMHU JIPYTHMH CEPBHCAMH,
CBSI3aHHBIMU C KapTaMH. ODTH TEXHOJIOTMU HCIOJb3YIOTCS B COBEPIIEHHO Pa3IM4YHBIX cepax,
HauyMHasg OT pearupoBaHMs IPU UYPE3BbIUANHBIX CUTYyallMsIX M 3aKaHuMBass MapkeTMHrom. Kypc
«["eonHpOpMaLIMOHHBIE TEXHOJIOIUU» IMO3BOJIAET CHOPMUPOBATH Y OOYHAIOUIMXCS YCTOMUYMBYIO
CBSI3b MEXAYy HH(POPMALMOHHBIM M TEXHOJOTMYECKHM HAIPABICHUSMH Ha OCHOBE peallbHBIX
IPOCTPAHCTBEHHBIX JaHHBIX, TaKUX Kak a’dpooTOChEMKA, KOCMHYECKas CbEMKA, BEKTOPHBIE
KapTl M Jp. OTO MO3BOJMT OOYy4YarOUUMCSl MOJY4YUTh 3HAHHUA 110 HCIOJb30BaHUIO
reOMH(pOPMALIMOHHBIX HHCTPYMEHTOB M MIPOCTPAHCTBEHHBIX JaHHBIX JUIsl HOHUMaHUS M U3Y4YEHUs
OCHOB YCTpPOMCTBAa OKpYKAIOLIETO0 MHpa W HPHUPOAHBIX sABJIeHUH. OOyuaroumuecss CMOryT
peaan30BbIBaTh KOMAaHIHbBIE IMPOEKTHI B cdepe HCCIeAOBaHMs OKPYXKAlOIIEero MHUpa, HauyaTb
UCIIOJIB30BaTh B IIOBCEJHEBHOW JKM3HU HABUTALMOHHBIE CEPBUCHI, KOCMHMYECKHE CHUMKH,
3JIEKTPOHHBIE KapThl, COOMpaTh JaHHbIE 00 OOBEKTaX Ha MECTHOCTH, c03/1aBaTh 3D-00bEKTbI
MECTHOCTH (KaK OTJIebHbIE 3[JaHMsl, TAK U LeJIbIE TOPO/ia) 1 MHOT'O€ APYTOE.

Kaaccndukanusa nporpaMmpl: TEXHUUYECKAS.

HanpasieHHocTs o0pa3oBaTe/ibHOW MNporpamMmbl:  oOpa3oBareiabHas Iporpamma
«['eonHpopMaLlMOHHbIE TEXHOJIOTUW» SBJSETCd  00LIe00pa3oBaTeIbHOM HPOrpaMMON 10
npeaMeTHo obmacTr «TeXHOIOTHD.

POyHKIHOHAJIBHOE NPeJHA3HAYEHUE POrPAMMBI: IIPOEKTHAS.

dopma opraHu3anMu: IPYIIIOBAs.

AKTYaJILHOCTDb M OTJIMYHUTEIbHbIC 0COOCHHOCTH NMPOIPaMMbI

HoBusHa mnporpaMMbl 3akilO4YaeTcsi B CO3/aHUM YHHMKaJIbHOM 0Opa3oBaTelbHOM cpenpbl,
(dopMupyIOLIEeH MPOEKTHOE MBIIUIEHHE 00yUYarOIIMXCs 3a CYET TPAHCIALUU IMPOEKTHOTO Criocoda
JESATEIbHOCTH B paMKax peIIeHHs] KOHKPETHBIX MPOOJIEMHBIX CUTYalU.

AKTyanbHOCTh MpOrpaMMbl OOYyCJOBJ€HAa TeM, 4TO paboTa Haj 3ajadaMd B pPaMKax
MPOEKTHOHN AESITeNbHOCTH (POPMHUPYET HOBBIM THUI OTHOLIEHHS B paMKax CHUCTEMbI «IIpUpoJa —
00IIeCTBO — YeNOBEK — TEXHOJOTHW», ONPEAENSAIONMNNA 0053aTeIbHOCTh HKOJIOTHYECKOM
HOPMHUPOBKH TIpU OpraHu3al JiI000H NeATeNbHOCTH, YTO SBISIETCA IEPBBIM IIAaroM K
(OPMHUPOBAHUIO «IIOKOJIEHHUS PA3BUTHUA», SBISIIOIIEIOCS TPEHIOM pa3BUTUS COBPEMEHHOIO
o0miecTBa.

[Iporpamma npeanonaraetr GopMupoBaHHUE y 00Y4aIONMXCs NPEACTABICHUN O TEHICHIHSIX B
pa3BUTUU TeXHHUYECKOH cdepbl. HOBBIN TEXHO-TIPOMBIIUIEHHBIH YKJIa] HE MOXKET OBbITh IOJO0XKEH B
¢dopmar oOuiecTBa pa3BUTHS TOJBKO HAa OCHOBAHMM HOBU3HBI (PU3MUECKUX MPHUHIUIOB, HOBBIX
TEXHUYECKUX PEIICHWH W KIACTEPHBIX CXEM B3aMMOJCMHCTBUSA HAa NOCTHMHAYCTPHUAIBHOM JTale
pasBUTHSI COLMYMa, a MJesl Pa3BUTHs OOILIECTBAa HEMPEIOXKHO BKIIOYAET B ce0sl TEHICHLHIO K
OOpETeHHIO COHAINpPABICHHOCTH aHTPONOTeHHBIX (PAKTOPOB, 3aKOHOB pa3BUTUS Ouocdepsl
KYJIbTYPHOTO Pa3BUTHS.

[legarornyeckasi 1eaeco0Opa3HOCTh ATOM MPOrpPaMMBbl 3aKJOYaeTcsi B TOM, 4YTO OHa
SBIISIETCA 1IEJIOCTHOM W HENpPEephIBHOM B TEUYEHUE BCEro mporecca OOydeHUS U T03BOJISET
oOydaromiemycsi IIar 3a [IaroM pacKpbiBaTb B ce0e TBOPYECKHME BO3MOXKHOCTH U
CaMOpEAIN30BBIBATECS B COBPEMEHHOM MHUpE. B mporecce U3y4eHUs OKPYKAIOLIETO MUpa
oOyJaroruecsi Tojy4yaT JONOJHUTENIbHOE 00pa3oBaHHWE B 00JacTH HMH(DOPMATUKH, reorpaduw,
MaTeMaTHKU U (PU3HUKH.

OTnuuyuTeNnbHON  OCOOEHHOCTBIO  JIaHHOM  IpOrpaMMbl  OT Y€  CYIIECTBYIOLIUX
00pa30oBaTeNbHBIX TMPOrpaMM SBISAETCS €€ HalpaBICHHOCTh Ha pa3BUTHE OOy4aromUXcs B
IIPOEKTHOM J1eATeNIbHOCTH  coBpeMeHHbIMM MeToaukamu TPU3 m SCRUM ¢ nomonisro
COBPEMEHHBIX TEXHOJIOTUN 1 000py10BaHHUS.

Bo3spact obyuaromuxcsi: odyvaromuecs 7-11 kmaccos.
Cpoku peaju3anuu nporpaMmmbi: 136 gacos.
Hanoausiemocts rpynm: 10-15 yenosek.



PesxxuM 3aHaATHIL: 0 4 aKkaIeMUYECKHX Yaca B HEIEIIO.
DopMbI 3aHATHH:
- paboTa HaJ| pelIeHueM KecoB;
- 1a00paTOPHO-TIPAKTUYECKHE PAOOTHI;
- JICKLUU;
- MacTep-KJIacChl;
- 3aHATHUSI-COPEBHOBAHUS;
- BKCKYpCHH;
- IPOEKTHBIE CECCUU.
Metoabl, HCIIO/Ib3yeMble HA 3AHATHAX:
- npakTuyeckue (ynpaxHeHus, 3a/1aui);
- CJIOBECHBIE (paccka3, 6eceia, MHCTPYKTaX, YTCHUE CIIPAaBOYHOMU JINTEPATyphl);
- HarJsiiHble (JIEMOHCTpALs MYJIbTUMEIUIHHBIX ITPe3eHTalui, pororpadun);

— npoOjeMHble (METOABl MPOOJEMHOTO H3JIOKEHHS) — OOydJaromuMcs Taércs dYacTh
TOTOBOTO 3HAHWS;

- OBPUCTUYCCKUC (“IaCTI/I‘IHO'HOI/ICKOBLIe) — O6y‘{aIOIJ_[I/IMC$I MpeaOoCTaBIIACTCA OoumpIIas
BO3MO>XXHOCTBb BLI60pa BAapUAHTOB;,

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

- WUTIOCTPaTUBHO-00bSICHUTEILHBIE;

— pEenpOaAYKTHUBHBIE;

- KOHKPETHBIE M a0CTPaKTHBIC, CHHTE3 U aHAJIN3, CPaBHEHHUE, 00001IeHNE, a0CTparupoBaHue,
KJaccu(uKanus, CHCTEMaTH3AIHs, T. €. METOJIbI KaK MBICITHTEIbHBIE OTICPAIIHH;

- UHYKTHBHBIE, JIelyKTHUBHBIE.

1.1.1. [enu u 3amaun peaqus3aliud OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
o0paszoBaHMs

Heab: BoBineueHHe oOOyyarOUUMXCS B MPOEKTHYIO JAEATEIbHOCTb, pa3padOTKa Hay4yHO-
MCCJIEI0BATENbCKUX U UHKEHEPHBIX MTPOEKTOB.

3agauu:

obyuarwue:

. npuoOpeTeHue 1 yriayOieHre 3HaHU OCHOB MTPOEKTUPOBAHMSI U YIIPABJICHUS POEKTaMHU;

. O3HaKOMJIEHHE C METOJaMHU U puéMaMu cOopa U aHanu3a HHpopmarumy;

. oOydeHHe TPOBEACHUIO HCCIIENOBAaHUM, MPE3EHTAM U MEXIPEAMETHON MO3UIMOHHON
KOMMYHUKAaIUU;

. oOyudeHune paboTe Ha CelHaTM3UPOBAaHHOM 000PY/I0BaHUH U B IPOTPAMMHBIX CPE/Iax;

. 3HAKOMCTBO C  XapJA-KOMIETEHIMSIMHU (TeOMH(pOPMALMOHHBIMM),  MO3BOJSIOIIMMU

MNPUMCHATE TCOPCTHUYCCKHUEC 3HAHUA Ha IIPAKTUKE B COOTBETCTBHMU C COBPCMCHHBIM YPOBHEM
pa3BUTHA TEXHOJIOTHH.

passusarouiue:.

. (dopMupoBaHHE HHTEPECA K OCHOBAM H300pETaTEILCKOMN e TeIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHN M KPEaTUBHOTO MBIIIICHUS;

. npuoOpeTeHue omnbita Mcnoib3oBanuss TPU3 mpu GopMupoBaHumr COOCTBEHHBIX HaCH U
penieHuni;

. (dbopMHpoBaHUE TOHUMAHHMS TIPSAMON U OOPATHOM CBSI3U MPOCKTA M CPEJIbI €r0 pealin3allny,
3aJI0KEHHE OCHOB COIMATbHOW M SKOJOTMYECKON OTBETCTBEHHOCTH;

. pa3BUTHE T€OMPOCTPAHCTBEHHOTO MBIIIIJICHHUS;

. pa3BuTHE CO(T-KOMITETCHIINM, HEOOXOUMBIX VISl YCIIEITHOW pabOThl BHE 3aBUCUMOCTH OT
BbIOpaHHOI TTpodeccuu.

socnumamesnbHule:

. (dopMupoBaHUE TPOSKTHOTO MHUPOBO33PEHUS U TBOPYECKOTO MBIIILICHHS;

. dbopMHpOBaHHE MHUPOBO33PCHUSI IO KOMIUICKCHOH OIIGHKE OKPY)KAIoLIero MHpa,
HaMpaBJICHHOW Ha €ro MO3UTUBHOE U3MCHCHUE;

. BOCIIUTAaHWE COOCTBEHHOW TO3WIIMM 10 OTHOIICHHWIO K JCATEIBHOCTH M YMEHHUE

COMOCTAaBIIATH €€ C APYIruMHU NMO3ULUAMU B KOHCTPYKTUBHOM JJUAJIOTC;



. BOCIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

1.1.2. [TpuHIIMTIBI ¥ TOIXO0ABI K (POPMUPOBAHHIO OOpPa30BATEIBHOW MPOTPAMMBI OCHOBHOTO
o01iero oopazoBaHUs
IIporpamma peasimzyercs:

- B HEOpepbhIBHO-00pa30BaTENbHOM  JEATEIBHOCTH,  COBMECTHOM  JI€ATEIbHOCTH,
OCYIIECTBIISIEMO B XOJ€ PEKUMHBIX MOMEHTOB, TJ€ O0Oydarolluiics OCBaWBAET, 3aKpeIUiieT U
anpoOUpyeT MOTyYEeHHbIE YMEHHUS;

- B CaMOCTOSITENIbHON [IEATENbHOCTH OO0YyYaromMXcs, rie OoOydaroIiuics MOXKET BbIOpaTh
JESTENIbHOCTD 110 MHTEPEcaM, B3aMO/IEHCTBOBAaTh CO CBEPCTHUKAMU HAa PAaBHOIPABHBIX MO3ULIUSX,
pemats IpoOJieMHbIe CUTYallUU U Ap.;

- BO B3aUMOJEHCTBUU C CEMbSIMU JIETEM.

[Iporpamma MOKeT KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSIMU:

- HOPMATHUBHO-TIPABOBOM 0a3bl JOMIKOJIBLHOTO 00pa30BaHMS;

- BUJIOBOM CTPYKTYpPHI IPYIIIL;

- 00pa30BaTEIBHOIO 3aIIPOCca POAUTENEH.

IMoxxoasl K POPMHUPOBAHNIO TPOTPAMMBI:

- JIuuHOCTHO-OpUEHTUpPOBaHHbIA. OpraHusanus 00pa30BaTEILHOTO Ipoliecca C Yy4ETOM
[JIaBHOTO Kputepus 3¢ (HEeKTUBHOCTH 00YYaOIIErocs — ero JUYHOCTH. MexaHu3M — CO3/1aHue
YCIOBUM JJIi Pa3BUTUS JIMYHOCTU HA OCHOBE H3YyUEHHUS CHOCOOHOCTEH OO0ywarouierocs, €ro
MHTEPECOB, CKIOHHOCTEH.

- JesrenpHocTHBIM. Opranuszanus A€ATEIbHOCTH B OOIIEM KOHTEKCTE 0O0pa3oBaTeIbHOro
npoiiecca.

- lenHoctubiii. OpraHuzanusi pa3BUTHS M BOCIHUTAaHUS Ha OCHOBE OOIIEUEIOBEYECKUX
LIEHHOCTEH, a TAKKE 3TUYECKUX, HDABCTBEHHBIX U T. 1.

- KomnerentHocTHbIl. @OpMUPOBaHHWE T'OTOBHOCTH OOYyYalOUIUXCS CAMOCTOSITEIBHO
JICMCTBOBATH B XOJI€ PELICHUS aKTyaJbHbIX 3a/1a4.

- CucreMHbIil. MeTO10JIOTHYECKOE HAIPaBJIEHHUE, B OCHOBE KOTOPOIO JIEKUT PacCMOTpPEHUE
0o0yyaromerocsi Kak IeJOCTHOIO MHOXECTBA 3JEMEHTOB W3 OTHOIIEHHH M pa3jiMyHBIX CBs3EH
MEX1y HUMH.

- Jlmanormyeckuii. OpraHuzanus mpouecca ¢ Y4€TOM MPHUHIMIIA JUaora, CyObeKT-
CyOBEKTHBIX OTHOIICHUH.

- IlpoGnemusblii. PopMHpOBaHHE MPOrpaMMbl C MO3UIMHA KOMIUIEKCHOTO ¥ MOJYJIBHOIO
NPEJICTaBICHUs] €€ CTPYKTYpbl KaK CHCTEMbI MOANPOTrpamMM IO 0Opa30BaTEJIbHBIM 00JIACTSIM H
JETCKUM BUJAM JEATeIbHOCTH, CIIOCOOCTBYIOIIUM II€JIEBBIM OPUEHTUPAM Pa3BUTHS.

- Kynbryponornueckuii. Opranuzaius rnpoiecca ¢ y4éToM NOTeHIIHaIa KyJIbTYpPOCO0Opa3HOTO
COJIepKaHUs JOIIKOJIBHOTO 00pa30BaHuUs.

1.2. IInanupyemMsblie pe3yJbTaThbl OCBOCHHSI 00y4al0IIMMHCS OCHOBHOH 00pa3oBaTe/IbHOM

NMporpaMMbl OCHOBHOI'0 00111er0o 00pa3oBaHMs.
1.2.1. OOmme moJio:KeHHs

[Iporpamma naér oOydarImMMCsS BO3MOXHOCTh IOTPY3UThCS BO BCE€ MHOroobpasue
MPOCTPAHCTBEHHBIX  (TeOMHPOPMAIMOHHBIX)  TexHosoruii.  [IporpamMmma  3HaKOMUT
06y‘-IaIOH_[I/IXC$I C FCOI/IH(I)OpMaHI/IOHHLIMI/I CUCTEMAaMHM M C pas3IMYHbBIMHU BHJAMH TI'COJAHHBIX,
MO3BOJISET MONYYUTh 0a30BbIe KOMIETSHIIMH 110 COOPY JaHHBIX M OCBOUTH MEPBUYHBIC HABBIKU
pa6OTBI C JaHHBbIMU. HOJ’Iy‘-IeHHI)Ie KOMIICTEHIIMM W 3HAHUA II03BOJJIAT O6y‘-IaIOHH/IMC$I
NPUMEHUTh MX TOYTH B JIIOOOM HAMpaBIIEHUU COBPEMEHHOTO phIHKA. OCBOWB IMPOTpaMMy,
oOydaromuecss CMOTYyT BbIOpaThb HambOoNee MHTEPECHYI0 [JIi HUX TEXHOJIOTMYECKYIO
HAIPaBIEHHOCTh, KOTOPOU OHH OyayT 00y4aThcs B paMKaxX yriayOiIEHHOTO MOJTYIIS.

[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
TaHHBIMIY, «OpPUEHTUPOBAHUE HA MECTHOCTHY, «OCHOBHI oTorpadun», «CaMOCTOATEIHHBIN
coop JTAHHBIX», «3D-monenupoBanmne MECTHOCTH u 00BEKTOB MECTHOCTHY,
«I"eonndopmarmonnsie cucreMsl (I'MC)y», «Buszyanuzamnus u npeacTaBieHUue Pe3yIbTaTOBY.



B ocHoBe pa3paboTaHHOW TIpOorpamMMBbl JISKUT METONUUYECKH HHCTPpYMEHTapHil
¢denepanbHoro TeioTopa beictpoBa AHTOoHa IOpbeBuuya «CeTh JETCKHMX TEXHONApKOB
“KBantopuym”. BBOIHBIN MOYJIb.

[TporpaMMa OpHEHTHpPOBaHA HA JOTOJIHUTEIBHOE 00pa3oBaHHE O0YYaIOIIUXCS IKOIBHOTO
Bo3pacra 7-11 knacca.

MaxkcumanbHOe KOJTMYeCTBO 00yUaromuXcst B rpymnie — 15 4enoBexk.

1.2.2. CrtpykTypa miiaHupyeMbIX pe3y/JbTaTOB
[InanupyeMble pe3ynbTaTbl ONUPAKOTCS HAa BELyIIUE LEJIEBbIE YCTAHOBKH, OTPAYKAIOLIUE
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaKI0M H3yd4aeMOM IIpOrpaMMbl B pa3BUTUE JIMYHOCTH,
00ydJaronumxcs, uX CriocOOHOCTEH.
B cTpykType m1aHupyeMsbIX pe3yJIbTaTOB BBIAEISIOTCS CIAEAYIOIIKE IPYIIIbL:
1. JIuyHOCTHBIE  pe3yabTaThl OCBOEHHMS  OCHOBHOM  00pa30BaTeNbHOW  IPOrpamMMbl
IIPEACTABIICHBI B COOTBETCTBUU C IPYIIION JIMYHOCTHBIX PE3YJIbTATOB.
2. MeramnpeaMeTHble pe3yJibTaTbl OCBOEHHMsSI OCHOBHOM 00pa3oBaTelbHOM IPOrpamMMbl
IPEJCTaBJICHBI B COOTBETCTBUU C MOATPYINIIAMHU YHUBEPCAIBHBIX YU€OHBIX JCHCTBUI.
3. IlpenmerHble  pe3yibTaThl OCBOCHHMS  OCHOBHOM  00pa3oBaTelIbHON  MPOrpamMMbl
NPEJICTAaBJICHBI B COOTBETCTBUH C TPYIIIAMHU PE3yJIbTaTOB y4eOHOTO MpeaMeTa.

1.2.3. JInuHOCTHBbIE Pe3yabTAThI
IIpoecpammmusie mpebosanus K ypoHIo 60CRUMAHHOCIU (TUYHOCIHbLE PE3YIbINAmbL):
— cOpMHPOBAHHOCTh BHYTPEHHEH IMO3UIUH OO0YYaIOUMIETOCsS, AMOIMOHATBHO-TIONOXUTEIBHOE
OTHOILIEHHE 00yYaroIIerocs K IIKoJIe, OPUEHTAlMs Ha T03HaHHE HOBOTO;
— OpHeHTaIHs Ha 00pa3el] MOBEICHUS «XOPOIIETO YICHUKAY;
— c(opMHUPOBAaHHOCTh CaMOOLICHKH, BKJIIOYas OCO3HAaHME CBOHMX BO3MOYKHOCTEHl B y4Y€HMH,
CIOCOOHOCTH aJI€KBaTHO CYJUTh O MPUYHMHAX CBOETO yCIIeXa/Heyclexa B YUeHUH; YMEHUE BUJCTh
CBOMU JIOCTOMHCTBA U HEJJOCTATKH, yBaXKaTh c€0s U BEPUTH B YCIIEX;
— cpopMHUPOBaHHOCTH MOTHBALIMU K y4eOHOW AEATEIBHOCTH;
— 3HaHUE MOpPAJIBHBIX HOPM M CPOPMHUPOBAHHOCTh MOPAILHO-3THUECKUX CY)KJICHHH, CTIOCOOHOCTh
K pEIICHHIO MOpPaJIbHBIX MPOOJEM Ha OCHOBE KOOPJMHALMU PAa3IMYHBIX TOYEK 3pEHUS,
CIOCOOHOCTh K OIEHKE CBOMX IIOCTYNKOB M JAEHUCTBHM JApYrux JoJedl ¢ TOYKH 3peHus
coOII0ICHHSI/HapyILIEHUsI MOPAIbHONH HOPMBI.
IIpoepammmnsie mpebosanus K ypoGHIO pa36UMusi.
— c(opMHPOBaHHOCTh TMPOCTPAHCTBEHHOTO MBINUICHUS, YMEHHE BHUIETh OOBEM B IUIOCKHX
npeaMerax;
— yMeHue o0palaThIBaTh U CUCTEMATU3UPOBATH OOJIBIIIOE KOJMUYECTBO HHPOPMALIHH;
— c(OopMHUPOBAHHOCTh KPEATHUBHOIO MBIIIJICHHUS, TMOHUMAaHHWE NPUHIMIIOB CO3JaHHUS HOBOTO
NIPOJIYKTA,
— c(hOopMHUPOBAHHOCTh YCHUIUYMBOCTH, MHOT'033JaYHOCTH;
— c(hOPMHUPOBAHHOCTh CAMOCTOSITEIIHHOTO MMOJXO/Aa K BBHIMOJHEHUIO PAa3JIMYHBIX 3a]a4, YMEHHE
paboTaTh B KOMaH/ie, YMEHHE IPABUIBHO JICIETUPOBATH 3ada4H.

1.2.4. MeranpeaMeTHbI€ pe3yabTAThI
I'eorpadus
BrinyckHuk Haydurcs:
. BBIOMPATH HWCTOYHUKHU reorpaduyecKon nHpopmaruu (xapTorpadudeckue,
CTAaTHCTUYECKUE, TEKCTOBBIE, BHIE0- U (HOTOM300paKEHUSI, KOMIBIOTEpHbIE Oa3bl JIaHHBIX),
aJICKBaTHBIC PEIIaeMbIM 3a/1a9aM;
. OpUEHTUPOBAThCS B HCTOYHUKAX Teorpadudeckol wuHopmamnmu (kapTorpaduyueckue,
CTATUCTUYECKHUE, TEKCTOBBIC, BUIEO- M (HOTOM300paKEHUsI, KOMITBIOTEPHBIC 0a3bl JaHHBIX):
HAXOJHUTh U M3BJICKaTh HEOOXOIMMYIO HH(OPMAIIHIO; ONIPEEsITh U CPABHUBATH KaYECTBEHHBIE U
KOJTMYCCTBEHHBIC TIOKa3aTeNId, XapaKTepU3yIne Teorpapuiyeckne OOBEKTHI, MPOIECChl |
ABJICHUS, X IOJIOKEHWE B MPOCTPAHCTBE MO reorpaduyeckuM KapTaMm pa3zHOTO COACpKaHUS U
JIPYTMM HCTOYHHMKAM; BBISIBISITH HEIOCTAIOIIYIO, B3AMMOIOTIOHSIIONIYIO U/ WU TTPOTHBOPEUHBYIO
reorpaduueckyto nHGOpMaIUIO, IPEICTABICHHYIO B OJHOM WM HECKOJIbKHUX UCTOYHUKAX;



. MIPEACTABISITh B PA3IMUHBIX opMax (B BUAC KapThl, TAOIUIIEI, Tpadrka, reorpaguiaeckoro
onucaHus) reorpadpuueckyo HHPOPMaIUIO, HEOOXOIUMYIO Ul pEIIeHUs] yYEOHBIX U MPAKTUKO-
OpPUCHTHUPOBAaHHBIX 33/1a4.

BhINMYCKHUK TOTYYUT BO3MOXKHOCTD HAYUHThCS:

. MOJICIIUPOBATH TeorpapudecKue 0ObEKThI U SBJICHHS;

. NPUBOJIUTH TMPUMEPHI MPAKTUYECKOTO HCIOJIB30BAaHUS reorpauueckux 3HaHWKA B
Pa3IMYHBIX 00JIACTAX ACSTCIBHOCTH.

MartemaTuKa

CrartucTtuka u TeopHst BEpOSITHOCTEN
BrinmyckHuK Haydures:

. IPECTaBIATh JaHHbIE B BUJE TaOJIMLl, AUarpamm;

. YUTaTh UH(OPMAIIHIO, TPEACTABICHHYIO B BUJIE TAOJIUIIbI, IUATPAMMBI.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB BBITYCKHUK CMOXKET:

. U3BJICKaTh, MHTEPIPETUPOBATh M MPEOOPa3OBBIBATH HWH(MOPMAIHIO, MPEICTABICHHYIO B

Ta0NMIaX U Ha JHarpaMMax, OTPaKaroIlyl0 CBOMCTBA M XapaKTEPUCTUKH PEabHBIX MPOIIECCOB U
SIBIICHUM.
Harnsinnasi reomerpust
['eomerpuueckue GuUrypsl
BbInyCcKHUK Hay4YHUTCSA:
. orepupoBaTth Ha 0a30BOM YpPOBHE MOHATHAMH: (QUTypa, TOYKA, OTPE30K, MpsiMasi, JIyd,
JIOMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJNbHUK, MPSIMOYTOJbHUK U KBaJpar,
OKPYXKHOCTh M KpYT, TPSIMOYTOJbHBIA mapaiuienenunea, kKyo, map. M3o0paxkaTs u3ydaemble
Gburypbl OT pyKd U C IOMOIIBIO TUHEHKU U LIUPKYIIS.
B noBcenHeBHOM KU3HU U TIPU U3YUYEHUHU JPYTUX MPEIMETOB BBIITYCKHUK CMOXKET:
. peliaTh IPaKTHYECKHUE 33Ja4i C IPUMEHEHUEM MPOCTEHIINX CBOUCTB UTyYD.

N3mepenus 1 BbIUKUCTICHUS

BbInyCcKHUK Hay4YHUTCSA:

. BBIIIOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYUH YIVIOB C IIOMOLIBIO HHCTPYMEHTOB IS
U3MEPEHUM IIUH U YIJIOB.

Du3zuka

BhInycKHUMK Hay4uuTCSA:

. coOnrofarh IMpaBuwiia OE30MAaCHOCTM W OXpaHbl Tpylda MNpu paboTre ¢ Y4eOHbIM U
71a00paTOpHBIM 000PYIOBaHUEM;

. MOHMMATh MPUHIMIIBI AEUCTBUS MAlINH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, YCIOBUS UX
0€30I1aCHOr0 MCI0JIb30BaHMs B TOBCEHEBHOM KU3HU;

. UCIIOJIb30BaTh NPU BBINOJHEHUM YYEOHBIX 3aJlad Hay4HO-TIONMYJIAPHYIO JIUTEpPATypy O
(bu3nUecKuX sBICHUSX, CIPABOYHBIE MaTepPHAaJIbl, PECYypChbl MHTEPHETA.

HNudpopmaruka

BhInycKHHMK Hay4uuTCA:

. pa3nuyath BUABI HH(GOPMAIUU 110 CrI0oco0aM €€ BOCTIPUSATHUS YEJIOBEKOM U IO criocobam eé
IIPEJICTaBICHNs Ha MaTEpUaIbHBIX HOCUTEIAX;

. MPUBOJIUTH MPUMEPHl UHPOPMAITMOHHBIX MTPOLIECCOB (IIPOLIECCOB, CBSI3aHHBIX C XPAaHEHHUEM,
npeoOpa3oBaHUEM U Tiepeiadell JaHHBIX) B )KUBOU MPUPOJIE U TEXHUKE;

. knaccudumupoBats cpeacta KT B cooTBeTCTBHM ¢ KPYTOM BBITIOTHSIEMBIX 3a/1a4.

MareMaTu4ecKkHe OCHOBBI HH(POPMATHKH

BBIITYyCKHHK TIOJIYYUT BO3MOKHOCTbB:

. [IO3HAKOMUTBCS C IIpUMEpaMU  MATEMaTUYECKUX MOJEIEH U HCIOJIb30BAHUEM
KOMITBIOTCPOB ITPH WX aHAJIN3EC; ITOHATH CXOACTBA U PA3IMYUA MCKIY MaTeMaTHYEeCKOH MOICJIBIO
00BEKTa M €ro HATypHOW MOJENbI0, MEXAY MaTeMaTUYeCKOH MOJEIbI0 OOBEKTa/SBICHUS H
CJIIOBECHBIM OITUCAHHUEM.

Hcnosb3oBanue NporpaMMHBIX CHCTEM H CEPBHCOB

BBIITyCKHHUK Hay4duTCSA:

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

. BBINOJIHATH OCHOBHBIE Olepanuu ¢ daitnamu (co3gaBaTh, COXpaHsITh, PEAAKTHPOBATH,
yJalATh, apXUBUPOBATh, «PACIAKOBBIBATh» apXUBHbIE (DaiiIbI).



BrimyckHuk oBnajieet (Kak pe3ynbTaT MIPUMEHEHUs MPOTPAMMHBIX CHUCTEM M MHTEPHET-CEPBUCOB B
JAaHHOM Kypce U BO BCEM 00pa3oBaTEIbHOM IpOIIecce):

. HaBbIKaMU pabOThl ¢ KOMIBIOTEPOM; 3HAHHUSIMH, YMEHUSMU U HaBBIKAMH, JTOCTATOYHBIMU
uist paboOThl C Pa3NMYHBIMH BUJAMH IMPOTPAMMHBIX CHUCTEM W HHTEPHET-CepBUCOB ((haiiiioBbIe
MEHE/KEpbl, TEKCTOBbIE PENAKTOPbI, 3JEKTPOHHBIE TaOIUIBI, Opay3epbl, MOHUCKOBbIE CHCTEMBI,
CJIOBapH, IEKTPOHHBIC SHLUKIIONEINN); YMEHUEM ONMUCHIBATh padOTy 3TUX CUCTEM U CEPBUCOB C
WCII0JIb30BAaHUEM COOTBETCTBYIOLIEH TEPMHUHOJIOTHH;

. pa3auYHbIME OpMaMU MPEACTABICHUS NaHHBIX (TaONHIIbI, TUATPAMMBI, TPa(UKHU | T. 11.);
. MO3HAKOMUTCSI C TPOTPaMMHBIMH CPEICTBAMU Ui PabOTHI C ayJMOBU3yaTbHBIMU JaHHBIMU
Y COOTBETCTBYIOIINM MOHITUIHBIM anmapaToM.

BbIyCKHHUK OTYyYUT BO3MOXKHOCTD (B JAHHOM Kypce ¥ MHOM y4eOHOIl 1eATeNbHOCTH):

. MPaKTUKOBATbCS B HCIOJIB30BAaHUM OCHOBHBIX BHJOB MPUKIAJHOTO MPOrPaMMHOTO
obecrieueHus (PeaaKTOPhl TEKCTOB, AIEKTPOHHBIC TAOJIUIIBI, Opay3epsl U 1p.);

. MO3HAKOMHUTBCS C MPUMEpPaMH HCHIOJIb30BAaHUS MATEMAaTHYECKOrO0 MOJEIUPOBAHUS B
COBPEMEHHOM MUDE;

. [IO3HAKOMHUTBCSI C TOCTAHOBKOM BOIpOCAa O TOM, HAaCKOJIbKO JOCTOBEPHA IOJy4EHHAas
uH(popMalns, MOAKpEIUIeHa JIM OHAa JOKa3aTeJbCTBAMU TMOJIMHHOCTH (NIpUMEp: Haludue
AJIEKTPOHHOU TOAIMKCH); MMO3HAKOMUTHCS C BO3MOXKHBIMU TMOAXOAAaMH K OIICHKE JOCTOBEPHOCTH
uH(popManuu (mpuMep: CpaBHEHUE TAHHBIX U3 Pa3HBIX HCTOYHUKOB);

. IIO3HAKOMMTHBCS ¢ ipuMepaMu ucnonb3osanus KT B coBpemeHHOM Mupe;

. MOJYYUTh TMPEACTABICHUS O POOOTU3UPOBAHHBIX YCTPOWCTBAX M WX HCIHOJIB30BaHUU Ha
MIPOU3BOJICTBE U B HAYYHBIX HCCIICIOBAHUSX.

TexHoJiorus

PesynbTathl, 3asBICHHBIC 00pPa30BaTEILHOM MPOrpaMMoit « TeXHOIOTHS» TI0 OJI0KaM COIep KaHUS
@OopMHUpPOBAHUE TEXHOJIOTMYECKOM KYJIbTYpbl M MPOEKTHO-TEXHOJIOTMYECKOTO MBILUICHUS
00ydJaronmxcs

BbIITyCKHUK HAy4UTCA:

. CJIeI0BaTh TE€XHOJOTUH, B TOM 4YHCJE B IPOLECCE U3TOTOBJIEHMSI CYOBEKTHMBHO HOBOIO
TPOJYKTa,;

. OIICHUBATH YCJIOBUS MPUMEHUMOCTH TEXHOJIOTHH, B TOM YHUCJIE C TTO3UIIUNA IKOJIOTHIECKOM
3alUIIEHHOCTH;

. MPOTHO3UPOBATh 1O HW3BECTHOM TEXHOJIOTMHM BBIXOJBI (XapakTEPUCTHUKUA TPOAYKTa) B
3aBUCHUMOCTH OT HW3MEHEHHs BXOJI0OB/apaMeTPOB/PECYpPCOB, MPOBEPSITh MPOTHO3BI OMBITHO-
OKCIIEPUMEHTAJIbHBIM NyTéM, B TOM YHUCJIE CaMOCTOSITENIbHO IIJIAHUPYS TaKoro poja
HKCIIEPUMEHTBHI;

. B 3aBUCHUMOCTH OT CHUTyalldd OINTHMU3UPOBATH 0a30BbIE TEXHOJOTUU (3aTPATHOCTh —
Ka4yeCTBO), MPOBOJUTH aHAIHU3 aJIbTEPHATUBHBIX PECYPCOB, COSAUHATH B €AMHBIN IJIaH HECKOJIBKO
TEXHOJIOTHI 0€3 WX BHUIOU3MEHEHHUs JI MOJIyYEeHHUS CJI0KHOCOCTaBHOI'O MaTepUaIbHOTO HWIIH
MH(OPMAIIMOHHOTO TPOAYKTA;

° MMPOBOAWTD OLICHKY U UCHBITAHHUEC MMOJTYYCHHOT'O ITPOAYKTA,

. IPOBOJUTH aHAJIM3 MOTPEOHOCTEH B TE€X MM MHBIX MAaTE€PUATbHBIX MM MH()OPMAITMOHHBIX
MNPOOYKTax;

. OIMCBHIBATh TEXHOJOTHMUYECKOE PELICHHE C MOMOIIBI0 TEKCTa, PHUCYHKOB, I'paUuecKoro
M300paxKeHus;

. aHAJTM3UPOBATh BO3MOKHBIE TEXHOJIOTUYECKHUE PEIICHUs, ONpeAeNsaTh UX JOCTOMHCTBA U
HEAOCTAaTKHU B KOHTEKCTE 33HaHH0171 CUTyalluu,

. NPOBOJIUTh M aHATU3UPOBATh pPazpabOTKy W/WIM pPEN3alUI0 NPHKIAAHBIX IMPOEKTOB,
HpeAOIararoIux:

. OTIpe/ieIeHne XapaKTepUCTUK U Pa3pabOTKy MaTepHaIbHOTO MPOJYKTAa, BKIIOYAs €ro

MOJICTUpOBaHUE B WH(POPMAIMOHHONW cpene (KOHCTPYKTOPE), BCTpaWBaHUE CO3JaHHOTO
WH(OPMAIIMOHHOTO POAYKTa B 3aJaHHYIO 000JI0YKY,

. W3TOTOBJICHHE HWH(GOPMAIIMOHHOTO TMPOAYKTA IO 33JaHHOMY QITOPUTMYy B 3aJaHHOMN
000I104KE;

. NPOBOJUTH M aHATM3UPOBATH Pa3pabOTKy H/MIU PEaNTHU3alnI0 TEXHOJIOIMYECKHX MTPOEKTOB,
TIPEITOJIAraAFOIIIHX ;



— ONTUMHU3AIMIO  33J]aHHOTO  croco0a  (TEXHOJOTHHM)  TONYYeHHsS  TpeOyromerocs
MaTepUaIbHOTO MPOIYKTa (TIOCTIE €T0 MPUMEHEHHSI B COOCTBEHHOM MPAKTHKE),

— pa3paboTKy (KOMOWHHUpOBaHWE, HM3MEHCHHE IapaMeTpOB W TpeOOBaHUU K pecypcam)
TEXHOJIOTUHM TOJNyYCHHUsS MaTepHaIbHOTO M MH(POPMALMOHHOTO MPOAYKTa C 3aJaHHBIMU

CBOMCTBaMH;
. OPOBOAWTE W AQHAIU3UPOBATH  pa3pabOTKy  W/WIM  pealu3aliio  MPOCKTOB,
MpEeATOoJararonux:

- IUIaHUpoBaHue (pa3paboTKy) MaTepHAILHOTO TPOJIYKTa B COOTBETCTBUHM C 3ajadeit

COOCTBEHHOM JeSITEIbHOCTH (BKJIOYAsi MOJEIUPOBAaHHUE U pa3pabOTKy TOKYMEHTAlUN),

— IUIaHUpOBaHUE (pa3pabOTKy) MaTepuagbHOro IPOAYKTAa HAa OCHOBE CaMOCTOSITEIBHO

IPOBEIEHHBIX UCCIIEOBAHUI TOTPEOUTEIIBCKUX HHTEPECOB.

BbInycKHUK NIOJIyYUT BO3MOKHOCTb HAYUUTbHCS:

. BBISIBIIATH U (DOPMYIUPOBATh MIPOOIEMY, TPEOYIOILYIO TEXHOIOTUYECKOTO PEIIEHUS;

. MOIU(PHUIIMPOBATH HMEIOLIUECS IIPOJYKTBI B COOTBETCTBUU c
CUTYyallMel/3aKka30M/IOTPeOHOCThIO/3a]aueil  NEesITeIbHOCTM W B COOTBETCTBUHM C  HX
XapaKTEePUCTHKaMH pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOI TEXHOJIOTUH;

. TEXHOJIOTU3UPOBATh CBOW OIIBIT, IPEJICTABIATh HAa OCHOBE PETPOCIEKTUBHOIO
aHaIM3a U YHU(PUKAIUHU JIEATEIbHOCTH ONUCAaHHE B BMJIE€ MHCTPYKIUHU WU TEXHOJOTMYECKOU
KapThl.

1.2.5. IIpenmeTHbIe pe3yJIbTAThI
IIpoecpammmusie mpebosanus K 3HaHUAM (pe3y1bmamol meopemuieckol NOO20MoeKU,):

. npaBuia 0e30macHOW pabOThI € AJIEKTPOHHO-BBHIUYMCIUTENFHBIMA MAllMHAMH U
CpelcTBaMu Jisi cOOpa MPOCTPAHCTBEHHBIX JTAHHBIX;

. OCHOBHBIC BH/JIbI IPOCTPAHCTBCHHBIX JTAHHBIX;

. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(OPMAITIOHHBIX CEPBHUCOB;

. npodeccuoHaIbHOE POrpaMMHOE obecrnieueHne TUTSt 00paboTku
MIPOCTPAHCTBEHHBIX JAHHBIX;

. OCHOBBI M IIPUHIIHITHI 23POCHEMKH;

. OCHOBBI M MIPUHIIUIBI PA0OTHI TJI00ANTBHBIX HABUTAIIMOHHBIX CITYTHUKOBBIX CHCTEM
(T'HCCO);

. NpeJICTaBlICHUEe W BU3yaIM3alMs  HPOCTPAHCTBEHHBIX  JaHHBIX  JJIS
Henpo(eCCUOHAIBHBIX TOJIb30BATEIIECH;

. npuHIUIb! 3D-MonenupoBaHus;

. YCTPOHCTBO COBPEMEHHBIX KapTOTrpapuIecKux CEpBUCOB;

. NpeJICTaBlICHUEe W BU3yalu3alMs  MPOCTPAHCTBEHHBIX  JAHHBIX IS
HEeMpOo(PECCHOHAIBHBIX TIOJIb30BaTEIICH;

. nemudpupoBaHre KOCMUYECKUX U300pakeHHUI;

. OCHOBBI KapTorpaguu.

Ilpocpammmuvie mpebosanus K YMEHUAM U HABLIKAM (Pe3yibmamvl NPaKmMuydecKou
NnO020MOBKU):

. CaMOCTOSITENIFHO ~pellaTh IIOCTABICHHYIO 3ajady, aHaJIu3upys U M[oa0Hupas
MaTepuaibl U CpeACTBa [ €€ peleHus;

. CO3/1aBaTh M PACCUMTHIBATh MOJIETHBIM IJIaH A OECHMJIOTHOTO JIETaTeIbHOTO
anmnapara;

. oOpabaTbiBaTh  a3pOChEMKY M  TMOJYy4aTh  TOYHBIE  OPTO(QOTOIUIAHBI U
aBTOMATHU3UPOBAaHHBIE TPEXMEPHBIE MOJEIN MECTHOCTH;

. MoJenupoBaTh 3D-00bEKTHI;

. 3alUIIATh COOCTBEHHBIE TPOEKTHI;

. BBITIOJIHATH OLIU(PPOBKY;

. BBITNOJIHATH MPOCTPAHCTBEHHBIN aHAIN3;

. CO3/1aBaTh KapThl;

. co3/aBaTh NpocTeiine reorpapuueckue KapThl Pa3IMUHOTO COACPHKAHMS;

. MOJIEINPOBaTh reorpaduueckrue 0ObEKThI U SBICHHUS;

. NPUBOUTH TPUMEPBI MPAKTUYECKOTO HMCIIOJIb30BaHUs reorpaduuyeckux 3HaHUN B

Pa3IUuYHBIX obnacTax JACATCIIBHOCTH.



1.3. Cucrema OLEHKH IOCTHAKEHHS IUIAHHPYEMBIX PpPe3yJIbTATOB OCBOCHHSI OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUus

Buapl koHTpOINIS:

- IPOMEKYTOYHBIN KOHTPOJIb, IPOBOJAUMBII BO BpEMsI 3aHATHH;

- UTOTOBBII KOHTPOJIb, IPOBOAUMBIN TIOCIIE 3aBEPILICHHS BCEH Y4eOHON MPOTrPaMMBI.
@DopMBI IPOBEPKH PE3YJIBTATOB:

- HaOJIro/IeHKE 32 00YYaIOIIMMUCS B TIPOIIECCE PAOOTHI,

- ATPBI;

- UHIUBUYyaJIbHbIE U KOJUIEKTUBHBIE TBOPUECKHE PAOOTHI;

- Oecelibl C 00YYAIOUIMMHUCS U UX POJTUTEISIMH.
@®opMBI [10/IBEIEHUS UTOTOB:

- BBIIOJIHEHUE NTPAKTUYECKUX PadoT;

- TECTHI;

- aHKETHI;

- 3aIlMTa IPOEKTA.
Wtorosast arrecranus OOydYarOUIMXCS IMPOBOAUTCS MO pe3yJibTaTaM IOATOTOBKU M 3allUTHI
IIPOEKTA.
JUis  oueHUBaHMS JIEATEIBHOCTH OOYYaIOUIMXCS MCIOJIB3YKOTCS MHCTPYMEHTBI CcaMo- U
B3aMMOOIICHKHU.

2.2. [IpumepHble mporpaMMbl yueOHBIX npeameroB, kKypcos (YTIL, rae kak mpumep MnpornucaHo
«Keiic 1 — 10 gacoBy, mocie KpaTkoe OMMCaHUe, YTO ITO 3a KEHC, ONMKMCaHne M0YaCOBOE BEIHOCUM

YK€ B caM KeHc).

IlpumepHoe yueOGHO-TEMATHYECKOE NIJIAHUPOBAHME:

Ne | Pazaen nporpammsbl y4eOHOTO Kypca Kon-Bo
/1 4acoB
1 3nakoMcTBO. Texnuka 6e3onacHocTi. BBogHOE 3ansTHE («MEHSIST MUDPY). 2

2 Beenenune B reomHdopmarmonnsie TexHomoruu. Keiic 1: «CoBpemennsie | 14

kapThl, in Kak onucats 3eMiro?».

Kelic 3HakOMHUT 0OyyaromMXcsi C pa3HOBHIHOCTSAMM JaHHBIX. Pemras 3amauy
Kelica, o0yJaromuecs: MPOXOAAT CIEIYIOIUEe TEMATUKH: KapThl M OCHOBBI UX
(dbopMHpOBaHUS; U3yUEHUE YCIOBHBIX 3HAKOB M MPUHIMIIOB UX OTOOpaXKEHMS
Ha KapTe€, CHUCTEMBI KOOpJAWHAT MU HpOGKHI/IfI KapT, HX OCHOBHBLIC
XapakTepUCTUKM U BO3MOXHOCTH  TNpPHMEHEHHWs; Macmrad u  Jp.
BCIIOMOTaTeNIbHbIE NHCTPYMEHTHI (POPMUPOBAHUSI KapPTHI.

3 Keiic 2: «['mobanpHOE To3uImonnpoBanue “Haiiaum ce0s Ha 3eMHOM Tape”». 8
Hecmotpss Ha TO, dYTO HaBUTaTOpbl M CIOPTUBHBIE TPEKEPHl CTAIH
HEOThEMJIEMOM YacThIO HAIIeH JKU3HH, MajJo KTO 3HAET MPUHIUI UX PabOTHL.
[poiins keiic, oOyuarommuecs y3HatoT npo ['JIOHACC/GPS — npuHIUIBI
paboOThI, HWCTOPHUIO, COBPEMEHHBIC CHCTEMBI, NpUMeHeHHE. [IpuMeHeHHE
JorrepoB. Busyanusanusi TEKCTOBBIX JaHHBIX Ha Kapre. Co3mgaHHMe KapThbl
WHTECHCUBHOCTH.

4 dotorpaduu U NaHOPAMBI. 14
Paznen, TOCBAMIEHHBI HWCTOPUM W TPUHIUIIAM CO3JaHUs  Qororpadun.
OOyuaronuecss MO3HAKOMATCS C  TEXHMKOM  co3naHus  ¢ororpadumu,
MO3HAKOMSTCSI C BO3MOXKHOCTSIMH TPUMEHEHHs (oTorpaduu Kak CpeacTBa
CO3/JaHUS Yero-1uoo.
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5 OcHoBbI a3podoTochéMKHU. [IpuMeHeHrne O0eCTUIOTHBIX aBUAIIMOHHBIX CHCTEM | 62
B aspodoTtocrémke. Keiic 3.1: «Jlyis uero Ha caMoM Jelie Hy>KeH OSCIIIOTHBIN
JIeTaTeNIbHBIN anmapat?».

OOBEMHBIN  KeHC, KOTOpBIA IO3BOJUT OOYYAIOIIMMCS OCBOHMTDH IIOJIHYIO
TEXHOJIOTUYECKYIO IIETIOYKY, HCIIOJIb3yeMYI0 KOMMEPYECKUMH KOMIAHUSIMHU.
YcrpoiictBo U npuHuunsl GyHknuonupoBanus BIIJIA, ocHoBel ¢GoTo- U
BHJICOCHEMKH M TPUHIUIIOB Tiepenaun uHpopmaruu ¢ BITJIA, obGpabortka
nmauabix ¢ BITJTA.

6 Keiic 3.2: «I3MeHeHHe cpesibl B CBOEM HACEJIIEHHOM ITYHKTE». 18
[Iponomkenune keiica 3.1. OOydaromnuecsi, wWMess B CBOEM PaCIOPSIKECHUU
NEKTpOHHYI0 3D-mojenb MIKOAbI, NPOAOKAIOT BHOCUTh H3MEHEHHUS B
MPOJYKT C 1IeNibl0 OJaroycrpoictBa Teppuropun. O0yyaroniyecs poaosnKaioT
COBEpILIEHCTBOBATh CBOM HaBbIK 3D-MOEIMpPOBaHHUs, 3aBEpIIIasl IPOEKT.

7 [ToaroroBka 3ammThl IPOCKTA. 6
8 3ammTa mpoeKTOB. 2
9 3aksrounTensHoe 3ausTue. [loaBeaeHne HToroB paboThI. 2

2.2.1. OO01ue moyIoKeHUs

[Tporpamma «I"eorH(pOPMAIIMOHHBIE TEXHOJIOTUNY, SIBISISICH HEOOXOJUMBIM KOMIIOHEHTOM
obmiero oOpa3oBaHMs BCEX OOYYAIOMIMXCS, IMPEIOCTABISIET MM BO3MOXKHOCTh TPUMEHSATH Ha
MpaKTHUKE 3HaHUS OCHOB HayK. [Iporpamma siBisieTcsi (akTU4YECKH €IUHCTBEHHBIM IIKOJIbHBIM
y4eOHBIM KYpPCOM, OTpaXarolIUM B CBOEM COJACp)KaHUM OOIIME MPUHIMIBI TpeoOpasyromei
JEeSITEIbHOCTH YeJIOBEeKa M BCE aCMeKThl MaTepHalbHOM KynbTyphl. Kypc HampaBiieH Ha OBIaJeHUE
00y4JaromuMHUCsT HaBbIKAMH KOHKPETHOW IpeIMETHO-TPeoO0pas3ylomel AesTeIbHOCTH, CO3TaHue
HOBBIX IIEHHOCTEH, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPeOHOCTSAM pa3BUTUS oOuiectBa. B
pamkax «TexHOJIOrHMM» TPOMCXOTUT 3HAKOMCTBO C MHpPOM mpodecchii U opHeHTalus
oOydaromuxcsi Ha paboTy B pa3iMuHBIX cepax OOIIEeCTBEHHOTO MPOM3BOACTBA. TeM caMbIM
oOecnieunBaeTcs MPEEMCTBEHHOCTh Iepexo/a o0ydaroumxcs oT oOUiero K npodeccuoHalIbHOMY
00pa30BaHUIO U TPYIOBOU AEATEIbHOCTH.

[Tporpamma npeamera «TexHomorus» oOecreynBaeT (HOPMHUPOBAHHE y OOYJAIOLIHXCS
TEXHOJIOTHYECKOT0 MbIIIIeHHs. CXxeMa TeXHOJIOTHYEeCKOrO MBIIIICHHs (MOTPpeOHOCTh — IeNb —
croco0 — pe3ysbTaT) IMO3BOJISET HAaMOOJee OPraHUYHO PEIIaTh 3a/Jadyd YCTAHOBJICHUS CBS3EH
MeXy 00pa3oBaTENbHBIM W >KU3HEHHBIM IPOCTPAHCTBOM, 00pa30BaTENbHBIMU pe3ylbTaTaMu,
MOJTYYEHHBIMA TIPH HM3YYEHUW Pa3JMYHBIX TPEAMETHBIX O00JacTeld, a TaKke COOCTBEHHBIMU
0o0pa3oBaTeNbHBIMH  pe3ylbTaTaMU (3HAHUSAMH, YMEHUSMH, YHUBEPCAIbHBIMH Y4€OHBIMU
JNeHCTBUSAMU M T. J.) M JKU3HEHHBIMH 3ajadamMu. Kpome TOro, cxema TeXHOJIOTHYECKOTO
MBIIUICHHS TIO3BOJISIET BBOAUTH B 00pa30BaTENbHBIN MPOIECC CUTYAIUH, TAIOIINE OTBIT MPUHITHS
NparMaTUYHBIX PEIICHWH Ha OCHOBE COOCTBEHHBIX O0Opa30OBaTENBHBIX PE3YyJIhTAaTOB, HAUWHAS OT
pemieHrss OBITOBBIX BOMPOCOB M 3aKaHUMBas pEIICHHEM O HaMpaBICHUSX MPOJIOJDKEHUS
00pa3oBaHUs, TIOCTPOCHUEM KapbepHBIX M JKM3HEHHBIX IUIAHOB. TakuMm o0pa3zom, Mporpamma
«["eoundopmarukay mo3BosieT cHOPMUPOBATH Yy OOYUAIOIINXCS PECypC MPAKTUIECKUX YMEHUH U
OTIBITAa, HEOOXOAMMBIX I Pa3yMHOM OpraHW3alid COOCTBEHHOU J>KM3HU; CO3JAET YCIOBUS IS
pa3BUTHS UHUITMATUBHOCTH, H300PETATEIHHOCTH, THOKOCTH MBIIIIJICHHUS.

Y4eOHO-BOCITUTATEIBHBIN MPOIECC HAPaBJICH Ha (GOPMUPOBAHUE W PA3BUTHE PA3ITHIHBIX
CTOPOH O0OY4YaIOIIMXCs, CBS3aHHBIX C pealu3alueldl Kak WX COOCTBEHHBIX WHTEPECOB, TaK H
MHTEPECOB OKpYyXaromero wmwupa. [Ilpum 3TOM THOKOCTH TpOrpaMMBbl TIO3BOJISIET BOBIIEYD
00yJaromuxcst ¢ pa3IMyHbIMU CHOCOOHOCTSAMH. bonbmioil 00bEM MPOEKTHBIX padoT MO3BOJISET
y4eCTh MHTEPECHl W OCOOCHHOCTH JIMYHOCTH Ka)XIOro oOydaromierocsi. 3aHATHs OCHOBaHBI Ha
JTUYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJIOTUAX OOy4YeHUs, a TaKXKe CHCTEMHO-ACSITeIbHOCTHOM
MeTOo/ie 00yUCHHUS.
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Jlannast mporpamma mpearnoJyiaraeT BapuUaTUBHBIA TMOAXOJA, TaK KakKk B 3aBUCHMOCTH OT
00yJaromerocst mo3BOJISICT YBEIMYUTh WM YMEHBIITUTH 00BEM TOU MIIM UHOW TEMBI, B TOM YHUCIIE U
CJI0HOCTB, a TAaK)K€ MOPSAIOK MPOBEICHUS 3aHATUH.

2.2.2. OcHOBHOE cojiepaHue Y4eOHbIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus

Ha mnpotsbkeHnn Kypca MporpaMMbl OOydYaroOIIMecss IMO3HAKOMATCS C  Pa3IMYHBIMU
reorH(OpPMalIMOHHBIMU CUCTEMAaMH, Y3HAIOT, B KaKUX OOJACTSIX MPUMEHsSEeTCS reoMH(pOopMaTHKa,
KaKHe 3aJ1a4d MOKET PEeIlIaTh, a TAKKE CMOTYT CaMU IIPUMEHSATH €€ B CBOEH MTOBCEAHEBHOM )KU3HM.
OOyuarommecst 6a30BO YCBOSAT NMPHUHIUIT Mo3uninoHupoBanusi ¢ nomompeo 'HCC. Y3nator, kak
MO>KHO OpPTaHHM30BaTh COOp CITYTHHKOBBIX JAHHBIX, KAK OHH MPEICTABISIOTCS B TEKCTOBOM BHUJIC U
KaK UX MOYKHO BHU3yallU3MpoBaTh. B pamkax mnporpammbl BBIOEpYT HPOEKTHOE HAampaBJieHUE,
Hay4yaTCcsl CTaBUTh 3aJlayd, HCCIIEOBaTh MPOOJIEMATHKY, IUIAHUPOBATH BEICHUE IPOCKTa H
rPaMOTHO PaclpeAessiTh POJIU BHYTPU KOMaH/bI.

OOyuaronecss CMOTYT IO3HAKOMUTBCS C HCTOPHEH TNPUMEHEHHUS OCCIMIOTHBIX
JIeTaTeIbHBIX alllapaToB. Y3HAIOT O COBPEMEHHBIX OCCHMIOTHHKAX, CMOTYT PEIIUTh Pa3IuYHbIC
3a/1a4¥ ¢ UX MOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OCCIUIOTHBIX
cuctem. OOyuaroniyecst y3HaKT, Kak co3laércs moiéTHoe 3amaHue Juis OecnuiaoTHUKOB. Kak
IPOU3BOJIUTCS 3alycK M JaibHelmas cbéMka ¢ nomombio BAC. A Takxke monydaT Takue
pe3yNbTaThl ChEMKH, Kak OpTOHOTOIUIAH U TPEXMEPHBIE MOJIETIH.

OOyyarommecss ~ yriryOsTCT B TEXHOJOTHIO ~ OOpaOOTKH  TEOJAHHBIX  IyTEM
ABTOMATU3UPOBAHHOTO  MOJICIMPOBaHUS O00BEKTOB MecTHOCTU. (CaMOCTOSTENbHO CMOTYT
BBITIOJIHUTHh ChbEMKY MECTHOCTH T10 NoJIETHOMY 3aaanuto. Cozaanyt 3D-monemnu.

OOyyaronuecs 03HAKOMSTCSI C Pa3IUYHBIMU YCTPOMCTBAMHM MPOTOTUIIMPOBAHUA. Y3HAIOT
o0I1IMe MPUHIUIBI PA0OTHI YCTPOHCTB, CEPhl MX MPUMEHEHHS U IPOAYKTHI JICITSILHOCTH JaHHBIX
ycrpoiictB. OOydaromuecss HaydaTcsi TOTOBUTh 3D-mojenu i mevyaTtd ¢ MOMOIIBI0 AKCIOpTa
JTaHHBIX. J[OTOTHAT MOJIENH 10 JaHHBIM a3pO(OTOCHEMKH € MMOMOIILI0 PYYHOTO MOJICITHPOBAHHUS.
[TpumeHsT ycTpoiicTBa JUIsl MPOTOTUIHPOBAHUS 7S TIeUaTH 3aJaHMUs.

OO6yyaromuecs U3ydaT OCHOBbI B TOAroToBKe npe3zeHtanuu. Cozganyt e€. [logrorossres
MPEACTABICHUIO PeAIn30BaHHOr0 poTtoTuna. IIpencrassar ero, 3ammuinasi NpoeKT.

3.1. IlpuMepHbIil y4eOHBIH IJIAH OCHOBHOTO 00111er0 00pa3oBaHust

3.1.1. IlpumepHsblit KaneHapHbIN yueOHbIi rpaduk Ha 2021/2022 yyeOHbIi roa

Ilepuoa o0yyeHust — OKTAOpb-Maii.

KosimuecTBo yueOHbIX Heesib — 34.

KosmmuectBo yacoB — 128.

Pe:xxuM npoBegenust 3aHSTHI: 2 pa3a B HEJIEIIO.

[Tpa3nHuuHble M BBIXOAHBIE AHU (IO TPOM3BOACTBEHHOMY KaJE€HJApl0 MpH IIECTHIHEBHOU
paboueii Henene):

KaHuKyISpHBII IEpHOL:

Ne Mecsn ®opma Kon- Tewma 3anaTHA dopma
n/m 3aHSATHUS BO KOHTPOJIS
4acoB
1 OxTs6pB JUTIP 2 3HAaKOMCTBO. Texnuka | becena

OesomacHocTH. BBOomHOE 3aHsTHE
(Mensist Mup+).

2 OKTs0pb JUTIP 2 Heob0xomumocTts KapThl B | Becema
coBpemeHHoM  Mmupe.  Cdepsl
MIPUMCHCHHS, MIEPCIICKTHBBI

HCIIOJIb30BAHUA KapT.

3 OxTs6pB JUTIP 2 BexrtopHble naHHble Ha KapTax. | becena
3nakomctBo ¢ BeO-IMIC. IlBer
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KaK aTpuOyT KapThl. 3HAKOMCTBO
C KapTorpauuecKuMH OHJIAMH-
cepucamu. CBer u 1Ber. Posb
1Bera Ha kapre. Kak 3actaBuTh
1BET paboTarh Ha ceOs?

OKTS0pb

JU/TIP

10

Co3nanue u
COOCTBEHHOM KapThI.

myOJIMKaIus

JleMoHcTpanu
s peuieHus
Keiica

Hos6pp

JUTIP

Cucremsl rj100aJIHOTO

IMO3UIMUOHHUPOBAHUSI.

becena

Hos6pp

JUTIP

IIpuMeHeHHE  CIIyTHUKOB UL
MIO3ULIMOHUPOBAHUS.

JleMoHcTpanu
g peleHus
Kenca

Hos6pp

JUTIP

Ucropus dororpadumu.
dortorpadus KaK croco0
W3YYEHHUS OKPYXKAIOIIETO MHpA.
XapakTepucTuku (poToarnmaparos.
[Tonyuenue Ka4eCTBEHHOT' O
(hoTocHMMKA

becena

10

Hos6pp

JUTIP

Coznanne cepruecknx rmaHopam.
OcHoBHble moHATHS. HeoOxo-
auMoe obopynoBaHue. TexHHKa
ChEMKHM C]epHyYecKUX IaHopaM
Pa3IMYHOM anmnaparypomu.

becena

11

Hos6pp

JU/ITP

Coznanne cepruecknx rmaHopam.
CuruBka MOJTy4YEHHBIX
dortorpaduii.  Koppekmuss wu
pETYIIb MaHOPaM.

TecTtupoBanu
e

12

Hexabpb

JU/ITP

dororpaMMmeTpusi U €€ BIUSHUE
Ha COBPEMEHHBINA MUD.

becena

13

Jexabpb

JU/TIP

CueHapuu cheMKU OOBEKTOB ISt
MTOCIICAYIOMIETO MOCTPOCHHS UX B
TPEXMEPHOM BUJIE.

becena

14

Hexabpb

JU/ITP

[TpyHIHD IIOCTPOCHUSA
TPEXMEPHOT0 H300pakeHUs Ha
KOMITBIOTEPE. Paborta B
¢ororpammerpuyeckom [10 -
Agisoft Metashape WIn
AQHAJIOTUYHOM. O6paboTtka
OTCHATOTO MaTepHaa.

becena

15

Hexabpb

JU/ITP

becnunotHuk B reonHpopMaTHKe.
YeTpoicTBO M IIPUMEHEHUE
JpOHA.

becena

16

SuBapb

JUTIP

Texuuueckue 0COOEHHOCTH

BILTA.

becena
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17 | SAuBaps- JI/TIP 28 [MunotupoBanue BITJIA. TectupoBanu

Arnpenb €
18 | ®eBpansb- JUTIP 16 Hcnons3oBanue  OecnioTHuKA | [leMoHCcTpanm
Mait JUISL CheMKU MECTHOCTH. g peleHus
Kenca
19 [ Mapr JI/TTP 5 Bosnukarorme mnpooOsemsl  1ipu | becena

cospannu 3D-mopeneit. CriocoObl
peIaKTHPOBAHUS TPEXMEPHBIX
MOJEIIEH.

20 | Mapt JI/TTP 8 Texnomorun mnporotunupoBanus. | becena
VYerpoiictBa  jisi BOCCO3JIaHUS
TpEeXMEpHBIX Mojenei. Pabora c
3D-npunTEpOM.

21 | Mapt JUTIP 1 @usnyeckue u  xumudeckue | TecTupoBaHu
cBoiictBa Iuiactuka g 3D- | e
npuntepa. lledars TpéxmepHON
MOJIEJIN IKOJIBI.

22 | Mapt JI/TIP 2 Pabota B IIO pns pyusoro | becena
TPEXMEPHOTO MOJCTUPOBAHUS —
ScetchUP nnm ananoruaaom.

23 | Mapt - | JUTIP 10 DkcnopTupoBanue TpexmepHsix | becena
Anpenb (haiinos. IIpoextupoBanue
COOCTBEHHOM CLIEHBI.

24 | Ampenb JUTIP 4 [Teuats Moznenu Ha 3D-npunrepe. | becena
Odopmnenue TpeXMEepHOMH
BEIIECTBEHHON MOEIH.

25 | Mait I1P 4 [ToaroroBka 3amMTHI IPOEKTA.

26 | Maii 1P 2 3ammra npoeKToB. JlemoHCTpanu
1 peleHus
KENCoB

27 | Maii JI/TIP 2 3aKITI0UYnTEIFHOE 3aHsTHE.

[lonBenenne UTOTOB  pabOTHI.
[Tnansr mo qopaboTke.

3.2. Cucrema ycja0BHMi peaju3aluyu OCHOBHOM 00111€00pa30BaTe/IbHOM POrPAMMBbI

3.2.1. Omucanue KaJpoOBBIX YCJIOBHI pealu3allid OCHOBHOM 00pa3oBaTEeNbHON MpOTrpamMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHus (ONMUCAHNE KOMIIETSHITUH HACTaBHUKA)

HacraBuuk nporpammsl «l eonHpopMaTHKa» pabOTaeT HA CTHIKE CAMBIX aKTyaJbHBIX 3HAHUU IO
HAIpaBJICHUIO T'COMPOCTPAaHCTBEHHBIX TGXHOJ’IOFI/Iﬁ, a TaKXXE€ TCHCPHUPYCT HOBBIC IMOAXOAbI U
pelleHus, BOIUIONIasi UX B peajbHbIe MPOEKThl. HacTaBHUK SBISIETCS TPAMOTHBIM CIEIIHATUCTOM B
00jacTH reoMH(OPMAITMOHHBIX CHCTEM, CIEAWT 3a HOBOCTSAMH CBOCH OTpacii, U3ydaeT HOBBIC
TexHojoruu. O6nazaeT HaBbIKAMU MPOEKTHOW JIESTEIBHOCTH, BHEAPSS €€ MPUHIUIBI B MIPOIECC
00yJeHUsI.

HacraBauk B paBHOﬁ CTCIICHU O6J'Ial[aCT KaK CUCTCMHOCTBIO MBIIIJICHUS, TAK U JYXOM TBOPUYCCTBA,
MOOWJICH, yMEET padoTaTh B KOMaHE, KPUTHUYECKH MBICIUTh, aHATM3UPOBATh U 0000IIATH OIIBIT,
TCHCPUPOBATL HOBOC, YMCCT CTABUTH 3aJa4u U PCIIATh HUX, a TaKKC paGOTaTL B YCJIOBUIX
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HEONpeneNEHHOCTH U B paMKaxX MPOEKTHOW mapaaurMbl. [IoMHMO 3TOrO, HacTaBHUK oOJagacT
MEeJarOrM4eCKOr Xapu3Moil.

4. Conep:kaHue Kypca

OcHOBHBIE pa3jie/ibl NIPOrpPaMMbl Y4eOHOI0 Kypca

1) BBeneHune B 0CHOBbI FeOMH(OPMALNHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX IaHHBIX.
OOyuaroyecss MO3HAKOMATCA C  PA3IMYHBIMM ~ COBPEMEHHBIMH  IeOMH(OPMallMOHHBIMU
CHUCTeMaMH. Y3HAIOT, B KaKkuX 00JacTAX MpPUMEHSAETCs reonH(OpMaTHKa, KaKHE 3aJa4d MOXKET
pelarh, a TaKKe Kak 00yJaromuecst MOryT caMH IPUMEHATh €€ B CBOEH OBCEIHEBHON KU3HH.

2) Ypoxk padorsl ¢ [JIOHACC.
OOyuarommecst 6a30BO YCBOSAT MPHUHIUIT Mo3uninoHupoBanusi ¢ nmomompeo 'HCC. VY3nator, kak
MOYKHO OpTaHHW30BaTh COOp CIYTHUKOBBIX TaHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM BUJE U
KaK UX MOKHO BU3YaJIU3UPOBATh.

3) BbIOOp NPOEKTHOT0 HANPABJIEHNS U paclpeae/ieHHe PoJIei.
BeiObop npoextHoro Hampasinenus. IloctanoBka 3amaun. HMccnenoBanue npoOiaeMaTHKU.
IInanupoBanue npoekra. Pacnipenenenue poneil.

4) YcTpoiicTBO M NIpUMeHeHHe GeCIUIOTHUKOB.
OOyyaromuecs no3HakomsTcs: ¢ ucropueid npumeHeHuss bBAC. Y3nator o coBpemeHHbix BAC,
KakMe 3aJaud MOXKHO pelaTb ¢ HX IOMOLIbIO. Y3HAaIOT TakXe OCHOBHOE YCTPOHCTBO
coBpemeHHbIX BAC.

5) OcHOBBI ChEMKH € 6€CITHIOTHUKOB.
OOyyaromuecs y3HaroT, Kak co3aércs nonérHoe 3aaanue s bAC. Kak npousBoauTcs 3amyck u
nanpHeimas cbéMka ¢ nomoupio BAC. A Takke Kakue pe3ysbTaTbl MOXKHO MOJIYYUTh U KakK 3TO
caenaTh (MoJy4eHre opToPOTOIUIaHA U TPEXMEPHOU MOJICTIH ).

6) Yray6uénHoe n3yueHue TEXHOJIOTHi 06padOTKHN reoaHHbIX.
ABTOMAaTH3MPOBAHHOE MOJICITHMPOBAHNE 00BEKTOB MECTHOCTH ¢ oMoIbpio Agisoft PhotoScan.

7) COop reoqaHHbIX.
AspodoTochEMKa, BEITOIHEHUE CHEMKH MECTHOCTH IO MOJIETHOMY 33/1aHUIO.

8) O6paGoTka U aHAIN3 TeOTAHHBIX.
Coznanue 3D-moneneil.

9) H3yueHme ycTpoiicTBa IJisl MPOTOTHITMPOBAHMSI.
O3HakOMJIEHME C YCTPOWCTBaMU MPOTOTUIHPOBAHUS, NPEIOCTABICHHBIMU OOYyYarOIIHUMCS.
OOyuatomiuecs y3HatT 00IIMe IPUHIUIBI pabOThl YCTPOUCTB, a TAaKXkKe KOT'J1a OHU MPUMEHSIOTCS U
YTO C UX NOMOIIbIO MOYKHO MOJIYYHUTb.

10) MoaroToBKAa AaHHBIX /ISl YCTPOiiCTBAa MPOTOTUIIHPOBAHMSI.
[ToaroroBka 3D-monenei, IKCIOPT TaHHBIX, TOATOTOBKA 3a/IaHHH 110 TIeYaTH.

11) IlporoTHnUpoBaHue.
[TpumeHneHue yctpoicTB mporoTunupoBanus (3D-npunTep).

12) [locTpoeHne MPOCTPAHCTBEHHBIX CIIEH.
JlononHenue Mojeneld Mo AAHHBIM a’3pO(OTOCHEMKU C IMOMOIIBI0 PYYHOTO MOJEIHMPOBAHUS U
MOJArOTOBKA K I1€YaTH Ha YCTPONCTBAX MPOTOTUIIUPOBAHUS.

13) IToaroTroBKa Mpe3eHTAIMIA.
N3ydyeHne ocHOB B noarotoBke mnpeszeHTauuu. Cosganue mnpeseHtanuu. IloaroroBka
MPEJICTAaBICHUIO PEATM30BAHHOIO IPOTOTHUIIA.

14) 3ammTa NpoeKToB.
[IpencraBieHne peaqn30BaHHOTO MPOTOTHUIIA.

4.1. TemaTnueckoe NJIAHMPOBAHHUE

Ne Pa3nesibl nporpaMmmbl yue0HOro Kypca Bcero
n/n 4acoB
1 3nakomcTBO. Texnuka 0e3onacHocTu. BBoanoe 3ansitue («MeHsist 2
MHDP»).
2 BBenenue B reoungopmanuonnbie Texnosoruu. Keiic 1: 14
«CoBpemeHHble KapThl, i Kak onucarb 3emiio?».
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2.1. HeobxomumocTs kapThl B coBpeMeHHOM Mupe. Chepbl mpuMeHEeHHS, 2
NEPCIEKTUBBI UCTIOIB30BAaHMS KapT.

2.2. BekropHubie nannbie Ha kapTax. 3HakoMcTBO ¢ Be6-I'MC. LBeT kak arpudyt | 1
KapThl. 3HAKOMCTBO ¢ KapTorpaduuecKuMU OHJIAWH-CEPBUCAMH.

2.3. Cget u 1BeT. Poub 11BeTa Ha kapte. Kak 3acTaBuTh 11BeT paboTaTh Ha ceOs? 1

2.4. Co3nanue u myOnuKanus COOCTBEHHON KapThl. 10

3 Keiic 2: «I'106aabH0e no3unnoHupoBanue “Haiinu ce6st Ha 3eMHOM 3
mape”y.

3.1. Cuctembl 1100aTBbHOTO TIO3UITMOHUPOBAHHMS. 1
3.2 [TpuMeHeHre CIIyTHUKOB U1 TO3ULMOHUPOBAHMUSL. 2
4 dotorpaduu ¥ MAHOPAMBI. 15

4.1. Ucropust potorpaduun. ®ororpadus kak criocod u3ydeHHs OKPYKaroIIETro 1
MHpa.

4.2. Xapakrepuctuku ¢poroarnmnapatos. [lodydeHne KaueCTBEHHOTO 1
($hOoTOCHUMKA.

4.3. Cosznanune cepuueckux nanopam. OcHoBHbIE OHATHS. HeoOxonumoe 4
obopynoBanue. TexHuka cbEMKHU cPepruyecKux MaHopaM pa3IuyHOM
anmaparypoiu (kamepsl cMapTQOHOB O€3 MTATUBOB, IU(DPOBHIC
dboToanmapatsl co MITATUBAMH U T. 11.).

4.4. Coznanue chepruyeckux nanopam. CrimBka nodydyeHHbIX GoTorpaduil. 9
Koppexknus u petyms naHopam.

5 OcHoBbl a3podorochémkn. Ilpumenenne BAC (0ecnuI0THBIX 70
aBHALMOHHBIX cucTeM) B a3pooTochémke (Keiic 3.1: «/l1s1 yero nHa
CaMOM JieJIe HY KeH 0eCNMJIOTHBIH JIeTAaTeJIbHbIH annapar?y).

5.1 doTorpamMmeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUD. 1
5.2. CueHapuu cb€MKH 00BEKTOB JJIs TOCIEAYIOLIEr0 OCTPOEHNUS UX B 2
TPEXMEPHOM BHJIE.

5.3. [TpuHIMT TOCTpOEHUS TPEXMEPHOTO N300pakeHHst Ha KoMIbloTepe. Pabora | 6
B ororpammerpudeckom [10 — Agisoft PhotoScan wiu ananornaaoM.
O6paboTKa OTCHATOTO MaTepHaa.

5.4. becnuioTHUK B reonH(opMaTHKe. Y CTpOWCTBO U IPUMEHEHHUE JIPOHA. 2

5.5. Texuuueckue ocobennoctu BITJTA. 2

5.6. [Munoruposanue BITJIA. 28

5.7. Hcnonn3oBanne O€CIMIOTHHUKA IS ChEMKH MECTHOCTH. 16

5.8. Bosznukaronue mpo6iems! npu coznanuu 3D-moxaeneit. CriocoObt 5
pEeIaKTUPOBAHHS TPEXMEPHBIX MOJIEICH.

5.9. TexHOIOrnH MPOTOTUIIHPOBAHUS. Y CTPONCTBA JIJIsl BOCCO3JaHuUs 8
TpEXMepHBIX Mosienel. Paborta ¢ 3D-npuHTEpOM.

5.10. | ®usnueckue u XUMUIECKHE CBOMCTBA TuTacTuka st 3D-npunTtepa. [levats | 4
TPEXMEPHON MOJEIIN LIKOJIBI.

Keiic 3.2: «A3MeHeHHe cpeabl B CBOEM HACEJICHHOM IYHKTeE». 16

6.1. Pa6ora B [10 ans pyunoro TpéxmepHoro moaenupoanus — SketchUp nmmn | 2
AQHAJIOTHIHOM.

6.2. DKcnopTHpoBaHUe TPEXMEPHBIX (ailioB. [IpoexTupoBanue coOCTBEHHON 10
CIICHBI.

6.3. [Teuats Momenu Ha 3D-puHTEpe. OdopmiteHrE TPEXMEPHOU 4
BEILECTBEHHON MOJICIIH.

7 IloaroroBka 3alUTHI MPOEKTA. 4

8 3amuTa NpoeKToB. 4
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9 3axiounTesbHoe 3ansaTHe. [lonBenenune nToros padorsl. Ilnanbl mo 2

aopadoTke.

Hroro:

136

Ke#cbl, BXxogawme B
nporpammy

Kpatkoe coaep:kaHue

Keitc 1. CoBpemeHHble
KapTbl, uam Kak
onucaTb 3amnto?

Ke#ic 3Hakomut o6yqarou.l,mxc51 C Pa3HOBUAHOCTAMMWU OaAHHbIX. Pewas 3a4avy
Keﬁca, o6yqarou.|,mec;| npoxo4aAart caeayrouwme TeMaTtuKU: KapTbl U OCHOBbI UX
(bOpMVIpOBaHMﬂ; n3yvyeHume yCnoBHbIX 3HAaKOB U NPUHLKUNOB UX
OTO6pa)KEHMF| Ha KapTe; CUCTeMbl KOOPAUNHAT U ﬂpOEKLI,VIVI KapT, nx
OCHOBHbI€ XapPaKTEPUCTUKN N BOSMOXKHOCTU NPUMEHEHUNA, macwTtab u Aap.
BCNOMOraTtesibHble MHCTPYMEHTbI (I)OpMMpOBaHVIﬂ KapTbl.

Kelic 2. TnobanbHoe
No3nULUMOHNPOBaHME
«Hanau cebs Ha
3eMHOM Luape».

HecmoTpAa Ha To, 4TO HaBMraToOpPbl U CMOPTUBHbIE TPEKEPbI CTan
HEOTBbEMJIEMOM HACTbIO HALLEN }KM3HKU, MaAJIO KTO 3HAET MPUHLUMN NX
paboTbl. Mpoiiasa Keic, obydatowmeca yaHatoT npo [NTOHACC/GPS —
NPUHLMUNBLI PaboTbl, UCTOPUIO, COBPEMEHHbBIE CUCTEMBI, MPUMEHEHME.
MpumeHeHune norrepos. Busyannsauma TEKCTOBbIX AaHHbIX HA KapTe.
Co3pgaHue KapTbl UHTEHCUBHOCTW.

Keric 3.1.
AspodoTocbEMKa.
«[na yero Ha camom
Aene Hy»eH
6ecnuioTHbIN
JNieTaTtenibHbIN
annapart?».

Kelic 3.2. UsmeHeHuUe
cpenbl BOKPYF LWKObI.

O6BEMHBIN Kenc, KOToPbIN NO3BONT 0Oy4YatoOLWMMCA OCBOUTL MOJIHYIO

TEXHOIONMYECKYHO LL,eno4Ky, NCnoib3lyemytro KommepyeCKUMMU KOMMNaHUAMMU.

YcTponcTBo n npuHumnbl dpyHKUMOHMpPoBaHusA BIMJIA, OcHoBbl $pOTO- U
BUAEOCHEMKN M NPUHLMNOB Nepegayn nHpopmaumm ¢ BMNJIA, obpaboTKa
AaHHbIX ¢ BMNA.

MpoponikeHue Keica 3.1. Obyyatowmecs, UMes B CBOEM PacnopPANKEHUN
3/71eKTPOHHYI0 3D-Moae/1b WKO/bI, NPOAOJIKAIOT BHOCUTb MUSMEHEHUA B
NPOAYKT C Lenbto 6aaroycTpoicTea paiioHa. ObyyaloLimecs NpoaoKaoT
COBEpLUEHCTBOBATH CBOW HaBblK 3D-MoAeNMPOBaHUS, 3aBEPLLAS MPOEKT.

4.2.4. MarepuallbHO-TEXHUYECKHE YCIOBUS pealn3allii OCHOBHOM 00pa30oBaTeNIbHOM MPOrpaMMbl
(1o cyTH, 00bEJMHEHNE BCEX PECYPCOB, IPOMUCAHHBIX B Keiicax)

Crnucok 060py10BaHUs

Ne n/n HanmeHoBaHue KpaTKue TexHU4eckme XxapaKTepucTmku En. Kon-

usm. | BO

1 KomnbloTepHbilii
Knacc UKT

1.1. MY (npuHTep, MuHuManbHble: dopmat A4, nasepHsbiit, u/6. T, 1
CKaHep, Konup)

1.2. HoyTbyK HoyTbyk: T, 1
HacTaBHMKa C npou3BOAUTENBHOCTL NpoLeccopa (no Tecty PassMark —
npeaycrtaHosneHH | CPU BenchMark http://www.cpubenchmark.net/): He meHee
ol onepaymoHHoi | 2000 eguHuL;
cucTemom, 06BEM ONepaTUBHOM NaMATU: He meHee 4 [6;
odUCHbIM 06bém HakonuTtena SSD/eMMC: He meHee 128 I6;

NPOrpaMmmHbIm MO ana NpocMoTpa U PefaKTUPOBAHNA TEKCTOBbIX

obecneyeHnem OOKYMEHTOB, 3/IEKTPOHHbIX Tabnu, 1 Npe3eHTauni
pacnpocTpaHéHHbIX dopmatos (.odt, ,txt, .rtf, .doc, .docx,
.ods, .xls, .xIsx, .odp, .ppt, .pptx).
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1.3. HoyTbykK ¢ HoyTbyk: WwT. 15
npeayctaHoBneHH | He Huxe Intel Pentium N (naum Intel Celeron N), He HUKe
o onepaymoHHoi | 1600 Mrlu, 1920x1080, 4Gb RAM, 128Gb SSD;
cucTemowm, Npoun3BoANTENBHOCTb Npoueccopa: He meHee 2000 eguHunL,
odUCHbIM MO pgna npocmoTpa M pefakTMPOBaHUA TEKCTOBbIX
NPOrpaMmHbIM [OKYMEHTOB, 3N1eKTPOHHbIX TabAnL, U Npe3eHTaL i
obecneyeHnem pacnpocTpaHéHHbIx dopmatos (.odt, ,txt, .rtf, .doc, .docx,

.ods, .xls, .xlsx, .odp, .ppt, .pptx).

1.4. NHTEepaKTUBHbIN Konnuectso ogHOBpEMEHHbIX KacaHUii— He meHee 20. . 1
KOMMNAEeKc

2 YpoK TexHonormu

2.1. AnantueBHoe obopyaoBaHue

2.2. 3D-o6opyanoBaHne | MuHMMaNbHbIE: LT, 1
(3D-npuHTEP) TMN NpuUHTepa: FDM;

matepuan: PLA;

pabounit cTon: c NOAOrpPeBoOM;

pabouas o6nacTb (XYZ): ot 180x180x180 mm;
CKOPOCTb NevaTu: He meHee 150 mm/cek;
MWHMMANbHAA TOILLMHA coA: He bonee 15 MKMm;
¢dopmar dainos (ocHosHbIe): STL, OBJ;
3aKPbITbI KOPNYC: HaAU4Ke.

2.3. Mnactuk gna 3D- ToAlWMHa NNAaCTUKOBOWN HUTK: 1,75 mm; wT. 15
npuHTEepa matepuan: PLA;

BeC KaTywKun: He meHee 750 rp.

2.4, Mo pna 3D- O6nayHbiit nHcTpymeHT CAMP/ACYT, oxBaTbiBaloLINIA BeCb
MOAENNPOBaAHNA npotiecc paboTbl C U3LENMAMU — OT NPOEKTUPOBAHMA A0

M3roTOBJIEHMA.
JononHutenbHoe obopyaosaHue

2.5. Wnem Obuiee paspeweHne He meHee 2160x1200 (1080x1200 ans komn | 1
BMPTYa/bHOM KaXKaoro rnasa), yron o63opa He meHee 110; NeKT
peanbHOCTH HaNM4mMe KOHTpoNepoB — 2 WrT.;

HaNM4mMe BHELWHWUX AaTYNKOB — 2 WIT.;
pa3beéMm ANA NOAKNOYEHWNA HAYLWHUKOB: HANNYKeE;
BCTPOEHHAsA Kamepa: Haauuume.

2.6. LTatme gna KomnnekT u3 asyx wratneos. COBMECTMMOCTb CO LWNEMOM komn | 1
KpenneHua BMPTYaNbHOM peanbHocTu, n.2.3.1. NeKT
6a30BbIX
CTaHUMM

2.7. HoyTbyk c OC gnsa Konnuyectso agep npoueccopa - He meHee 4 LT, 1
VR-wnema TakTOBaA yacToTa npoueccopa - He meHee 2500 Ml

BupaeokapTa - He HuKe Nvidia GTX 1060, 6 6 BuaeonamaATtb
O6bem onepaTMBHOW NAaMATHU - He meHee 8 rb.

2.8. MHorononb3oBate | TpeboBaHUA K CUCTEME BUPTYasIbHOM peasibHOCTU: Komn | 1
NIbCKasA cuctema noaAepXKa MobUNbHbIX LLIEMOB BUPTYaNbHOW peanbHOCTH n.
BUPTYaNbHOM noa ynpasnernem OC Android;

peanbHoOCTH C 6-
KOOPAMHATHbIM
oTC/IeXXUBAHNEM
NoJIoXKeHns
noJsib3oBaTesiein

noAaAep»Ka ynpasnsiolmx KOHTPOINEPOB C BO3MOMKHOCTbIO
6-KOOPAMHATHOrO OTCNEKMBaHUA MONONKEHUA B
NPOCTPaHCTBE;

TEXHO/I0rMA NOJIHOM KoMNeHcaumm nara (anti-latency):
n306parkeHne AOMKHO BbIBOAUTLCA AN TOYEK, B KOTOPbIX
OKa’KyTCA NIEBbIN M NpaBbliA r1a3a No/b30BaTeNa yepes
Bpems, KOTOPOe A0/IHO NPONTU C MOMEHTa Hayana
onpeaeneHnsa MecTonoNoMKeHUa rnas no/sib3osartens 4o
MOMEHTa OKOHYaHWA BbIBOAA U306paKeHUs.;

naolanb OTCAEXKMBAHUA NONb3oBaTeNel — He MeHee 16 K.
m;

KOZIMYECTBO No/ib30oBaTeNnen — He MmeHee 3 Yen.
Tpeb0oBaHUA K cUCTEME OTCAEKMBAHMA NONOXKEHUA
nonb3osatenei (TPeknHra):

TUM CUCTEMbI OTC/IEKMBAHMA: 6-KOOPAMHATHaA cucTema
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OTCNEXKMBAHWUSA;

obwmin BeC 04HOro YyCTPOMCTBA TPEeKMHra — He 6onee 20 T;
TEXHO/IOMMA: ONTUKO-UHEPLMABbHBIA TPEKMHT, aKTUBHbIE
MapKepbl, paboTatowme B MHGpPaAKPaCHOM AManasoHe;
yros o63opa onTUYeckoi cuctembl — He meHee 230
rpasycos;

BpPEMSA OTK/IMKA CUCTEMBI TPEKUHIA — He Bonee 2 mc;
pa3meLLeHNE CEHCOPOB: Ha 0ObEKTE OTCNEKMNBAHWS;
CEHCOpbI, UCMOIb3yEMbIE A/1A OTCAEXKMBAHUA LWIEMOB
BMPTYa/IbHOW PeanbHOCTU U ANA OTC/IEXKUBAHUA ABUNKEHUN
PYK No/ab30BaTeNeN, AOMKHbI ObITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pa3meLLeHne akTUBHbIX MapKepoB: HaMoJIbHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHIA A0JTKHbI
MOHTMPOBaTbCA Ha NoJ, 6e3 HeobxoaMMOCTH
MOTO/I0YHOIO/HaCTEHHOIrO MOHTaxa;

Ha/IM4YMe CEHCOPOB B COCTABE eAMHOr0 YCTPOMCTBA TPEKMHTa:
aKcenepomeTp, N’MPOCKOM, ONTUYECKUI CEHCOP;

4acToTa OTC/IEXKUBAHUA NONOXKEHMA NOb30BaTeNA:

- akcenepomeTp: He meHee 2000 BbI6OPOK/c;

- rMpocKon: He meHee 2000 BbIBOPOK/c;

- ONTUYECKMIA ceHcop: He meHee 60 BbIBOPOK/C;
NOrpPeLHOCTb OTCAEKUBAHMA NOOXKEHUA MNO/Ib30BATENA B
NPOCTPAHCTBE Ha Naowaam 6 m x 6 m — He 6onee 10 mm;
MWHUMa/IbHOE KOJIMYECTBO NOJIb30BaTENEMN,
noafepXunUBaemoe CUCTEMON TPEKUHTA, HE MeHee 3 Yen.
TpeboBaHMA K NOKasaTeNAM XpaHEHUA, TPAHCMOPTUPOBKU U
HACTPOWMKMU:

BpeMmsA MoJIHOro pa3BEpPTbIBAHMA U HACTPOMKU CUCTEMbI AN1A
naowaan otTcaexunBaHusa 16 Ke. m —He 6onee 90 MmuH;
HeobxoAMMOCTb KaIMBPOBKM B Npouecce SKClyaTauum —
OTCYTCTBYET;

TemnepaTtypa XpaHeHusA: -30°C.. +50°C.

TpeboBaHUsA K cnocobam ynpaBieHUa UHTEPAKTUBHbBIMM
Moaenamu:

noasepxKa 6-KoOoOpANHATHOTO OTC/IEXKUBAHUA NOJIOXKEHUA
YNPaBAALWMX YCTPOICTB B MPOCTPAHCTBE.

TpeboBaHMA K NporpammHomy obecneyeHuto:

noaAepKKa CUCTEMON TPEKUHTA ONEePaALMOHHbIX CUCTEM:
Windows, Android;

npeaocTaB/eHMe HEOrPAHUYEHHOM MO BPEMEHM
MCMONb30BaHMA NPOCTOM (HEUCKAOUUTENBHOM) NULLEH3UN Ha
KOMMepYecKoe UCMnoab30BaHMe NPOrpamMmHOro
obecneyeHUs cUCTeMbl TPEKMHIA Ha oanH waem ¢ OC
Android (6eccpo4Han nuueH3na) — 3 wr.

O6wume TpeboBaHuA:

Hanume MobUNbHbBIX LWIEMOB BUPTYaNbHON peasibHOCTH
Oculus Go naun aHanor — 3 wWr.;

Ha/Inune KOMMAEKTa NPOBOAOB M 3apPALHbIX YCTPOWCTB AN
b6ecnepeboiiHoi paboTbl.

2.9. doTorpammeTpuy MO ana 06paboTKM M30bpakeHuit n onpeaeneHns Gopmel, T,
eckoe NO pa3mMepoB, NONOXKEHMA N UHbIX XapaKTEPUCTUK OOBEKTOB Ha
NJ0CKOCTU MW B NPOCTPAHCTBE.
2.10. KsagpokonTtep KomnaKTHbIN KBagpoOKoNnTep ¢ TPEXOCceBbIM CTabuamMsaTopom, | wr.
Mavic Air Kamepoit 4K, makcMmanbHOW AaNbHOCTbIO Nepeaayn He
MeHee 6 KM.
2.11. Keagpokontep DJI | KBagpoKonTep c Kamepoli, Bec He 6osiee 100 r B cbope ¢ T,
Tello nponennepom nu Kamepowm;
ONTUYECKUI JaTYMK onpesesieHna NO3ULUN — HaNuume;
BO3MOHOCTb YAaNEHHOr0 NPOrPaMMMpPOBaHNA — Haanume.
3 MepauasoHa
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3.1 doToannapar ¢ Konunyectso appeKkTnBHbIX NMKcener — He meHee 20 MJH. WwT. 1
obbekTMBOM
3.2 Buaeokamepa MnaHwert (ana obecneyeHna coemecTMmoctm c n 2.3.6) c wr. 1
NPYMEPHbIMMU XapaKTePUCTUKAMMU:
AnaroHanb/paspelueHne: He meHee 2048x1536 nuKcenei;
AMaroHanb 3KpaHa: He meHee 9.7";
BCTpOeHHan namatb (ROM): He meHee 32 b;
paspelueHune poTokamepbl: He MeHee 8 Mn;
Bec: He bonee 510T;
BblCcOTa: He 6bonee 250 mm.
33 KapTta namatn gna | O6bEm namatM — He meHee 64 I'6, Knacc He Huxke 10. LT, 2
¢doToannapata/su
JeoKamepbl
3.4 LWraTtms MaKcumanbHasa Harpyska: He 6onee 5 Kr; LT, 1
MaKCMMabHaA BbICOTa CbEMKU: He meHee 148 cm
4.2.5. HHpOpMalIMOHHO-METOIUYECKHE YCIOBHS pealn3allid OCHOBHOW 00pa3oBaTeIbHOU

IIPOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHus (CIMCOK BHEIIHUX METOJI. MaTEpUasIoB) (CChUIKM Ha
JIOIl. MaTepuabl — MPONKCHIBAEM B Kelcax)

CnHCcOK HCTOYHHMKOB JINTEPATYPHI:

1.

10.

11.

12.

Anmazos, M.B. COOpHHUK KOHTpPOJIBHBIX BOMPOCOB MO IUCHUIUIMHAM «AspodoTorpadus,
«AspocheMKay, «A3poKocMuYecKre MeToabl chéMoky» / M.B. Anmasos, A.E. AnteiHoB, M.H.
CeBactbsaHoBa, A.®. Crenenko — M.: u3n. MUUI'AuK, 2006. — 35 c.
baesa, E.FO. OOmme BOIpOCH MPOEKTUPOBAHMS M COCTABJICHUS KapT JUIsl CTYIEHTOB
cneruansHoctu «Kaprorpadus u reoundopmaruka» / E.FO. baeea — M.: uzg. MUUT AukK,
2014. — 48 c.
Makapenko, A.A. VYueGHoe mnocoOue MO KypCOBOMY HPOEKTHPOBAHHIO IO KypCy
«Ob6mereorpaduueckue kaptel» / A.A. Makapenko, B.C. Mowuceesa, A.JI. CtenaHueHKo 1Moz
oOmelt pegakiuei Makapenko A.A. — M.: uzn. MUUT'AuK, 2014. — 55 c.
Bepemaka, T.B. Meroanueckoe mocodOue Mo HCMOIb30BAaHUIO TOMOTpapHUUEcKUX KapT AJs
OLIEHKHU 3KoJIorHueckoro coctostuus tepputopun / T.B. Bepemaka, Kauaes I''A. — M.: u3n.
MUUT'AuK, 2013. — 65 c.
Penpko, A.B. ®ororpaduyeckue mnpoueccsl peructpauuu uHpopmamuu / A.B. Pexabko,
Kouncrantunosa E.B. — CI16.: u3g. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopuss u mpaktuka 1nudppoBoil 06paboTku n300pakeHui. J[ucraHimonHoe
30HIMpOBaHUE U reorpaduyeckue HMHOpPMALMOHHBIE cHUCTeMBbl. YyeOHoe mocobue / A.Tl.
Kocunos, N.K. JIypse nox pen. A.M.bepassara — M.: uzn. Hayunsiit mup, 2003. — 168 c.
PaguonokanmoHHble cUCTEMBI BO3AYIIHON pa3BeAKH, NEMIU(PpUPOBaHUE PaIUOIOKAIIMOHHBIX
u3o0paxkenuii / mox pex. lkonsaoro JILA. — uzn. BBUA um. npod. H.E. XKykosckoro, 2008.
—530c.
Kuenko, FO.I1. OcHOBBI KOCMHUECKOTO TpUpoaoBeaeHus: yueoHuk ais By3oB / FO.I1. Kuenko
— M.: u3a. Kaptreouentp — I'eone3uznar, 1999. — 285 c.
WBanos, H.M. bannuctika u HaBUTanus KOCMMYECKHX anmnapaToB: YUeOHHK IS BY30B — 2-€
u3., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3z. [poda, 2004. — 544 c.
Bepemaka, T.B. Metoauueckoe nocobue 1no Kypcy «IKOJIOTHYECKOe KapTorpapupoBaHUE»
(;maboparopusie padotsl) / T.B. Bepemakosa, U.E. Kyp6aTtora — M.: uzn. MUUT'AuK, 2012.
—29c.

NBanoB, A.I'. Meroauyeckue yka3zaHHUs TIO BBITIOJIHEHHIO JAaO0OpPaTOPHBIX pPaboT 1o
mucuuuinie  «ludpoBas kaprorpadus». nsg cTyneHToB 3 Kypca IO HampaBICHUIO
noaroroBku «Kaprorpadus u reoundopmaruka» / A.I'. UBanos, C.A. Kpbutos, I'.1. 3arpebun
— M.: m3p. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atnac kaptorpaduyeckux NpOeKIMH Ha KpYIHbIE pervoHbl Poccuiickoit
Oenepanun:  yueOHo-HarmsaqHoe wusnanue / A.I'. Manos, .. 3arpebun — M.: w3
MUUT'AuK, 2012. — 19 c.
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13. TIlerenun, A. 3D-momenupoBanue B SketchUp 2015 — oT mpocTtoro K CIOXKHOMY.
Camoyuutens / A. Tlerenun — m3a. IMK Tlpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

14. beictpoB, A.}O. Ilpumenenune reoMH()OPMAIMOHHBIX TEXHOJIOTHMA B JOMOJHUTEIHHOM
MIKOJIBHOM oOpa3oBanuu. B cOopHuke: Okonorus. OxoHomuka. HMudopmaruka / A.IO.
beictpos, J.C. JIyonun, C.C. I'pyzne, M.B. Aunapees, /1.0. Hpsira, ®.B. llkypos, 1O.B.
KonocoB — Pocrtos-na-/lony, 2016. — C. 42-47.

15. GISGeo — http://gisgeo.org/.

16. TUC-Accoumanuu — http://gisa.ru/.

17. GIS-Lab — http://gis-lab.info/.

18. [Mopran BHE3EMHBIX JTAHHBIX
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. 'eokBanTyM Tynkut. Meroandeckuii

NuctpymenTapuit HactaBHuka / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN 978-5-
9909769-6-2.
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Keiic 1. CoBpemenHblie kapThl, win Kak onucars 3emiro?

Pemras 3agauy, 0603HaueHHYI0 B Kelice, 00ydaromuecs nojyyaT epBUYHbIEC HABBIKU
KapTorpaguuecKoro Au3aifHa, caMu CO3JayT CBOIO MepByto KapTy. [lomyuaT 6a30BbIe 3HAHUS IS
CO3J1aHMsI CBOETr0 COOCTBEHHOI'O reoIopTaa.
Onucanue:
M3p Balllero ropojia BeICTyIAJ Iepe 00ydarolUMUCs OJHOM U3 ILIKOJI M paccKasall, YTo 3aBTpa B
ropoJi AOJKHA IPUEXaTh 3B€3/1a MUPOBOI'0 YPOBHS, HO Y HEE Majlo BpEMEHHM ISl YTEIIECTBUSA, U
IIO3TOMY OHA XOYET U3yYUTh KapTy ropoJia 1, BO3MOXKHO, IPOEXaTh M0 HECKOIBKUM CaMbIM
MHTEPECHBIM MecTaM. M3p 1oceToBail, 4yTo 10 rOpoAy HET KPEaTUBHOT'O 3KCKYPCUOHHOIO
MapuIpyTa, CyIECTBYIOLIUE KapThl TOPOJIa MOPAIBHO U (PU3MUECKH yCTapelu, a €Cii 10Ka3aTh
KapTy u3 SIHzmekca, To 3Be3/1a Bpsi JIM 3aIOMHUT ropoj. OuH n3 00y4aromuXxcst IIKOJIbI OAyMall:
a roueMy Obl eMy BMeCTE C Jpy3bsIMHU HE B3AThCS 3a 3Ty 3a1auy? Kakoil MapmipyT u KapTy Bbl
MOYETE C/IeIaTh, 9YTOOBI 3BE3/1€ 3aIIOMHUIICS TOpoa?
Karteropus keiica:
BBOJIHBII; pacCUMTaH Ha oOyyaroluxcs 7 Kiacca.
Bomnpocsl k keiicy:
1. Tlompocute oOyuaromuxcs NPEIOKUTb COOCTBEHHBbIE IYTH pELIECHUS JaHHOU
pOOJIEMBI.
2. Tlompocute 00ydaromMXCsi BCIIOMHUTh MHTEPECHBIE MECTa, KOTOPBIE OHU XOTEIH
Obl MOKA3aTh 3BE3/I€.
3. Tompocute 0Oyyarommxcst HANTH MPUMEPBI MAPIIPYTOB M KapT Ha BaIll TOPOJI HITH
1I0Ka3aTh UX JHOOUMBIE KapThl.
4. BeiOepute 3Be31y, KOTOpasi IPUE3KAET B TOPOJ. DTO MOXKET OBbITh Balll TOPOJ WU
ceno, 1ubo r0boe apyroe Mecto Ha miaHere. [lompoOyiite chenath e€ KapTy
AMIATHH.
[TokakxuTe COBPEMCHHBIC HMHTEPAKTHBHBIC KapThl, Hampumep, http://metrocosm.com/global-
migration-map.html.
1. Yem oTa KapTa OTIMYAETCA OT NI€YaTHBIX KapT?
2. Tlouemy 3Ta KapTa BBINVISLAUT UMEHHO Tak?
3. Kakwue nansble ncnoiab3oBaiu, 4ToObl €€ co3aaTh?
4. Kakux oOIIeTpUHATHIX 3JIEMEHTOB HET Ha 3TOM KapTe?
5. A 4TO HYXHO, 4TOOBI CO3/1aTh KapTy?
Mecro keiica B CTPYKType NpOrpaMMBbl:
PEKOMEHIYETCSI K BBIITOJIHEHHUIO [TOCIIE BBOAHOTO 3aHATHS «MEHs MUpP».
OcHoBbl pabOTBl C NPOCTPAHCTBEHHBIMU JIaHHBIMHM, T€OMH()OPMAIIMOHHBIE CHCTEMBI,
BU3YalM3alys U NIPEACTABICHUE PE3YJILTATOB.

Kosn4yecTBo y4eOHBIX 4aCOB/3aHATHIL, HA KOTOPbIE PACCYMTAH Keic: 7 4acoB.
Y4yeOHO-TeMaTH4YeCKOE NVIAHUPOBAHME:

3ansTue 1 (2 gaca)

Hem,: IOHATH l'IOTpe6HOCTI/I 3aKa34riKa U 4YE€M €ro MOKHO 3aUHTCPECOBATh. I/I3qu/ITB OCHOBBI paﬁOTLI C
MMPOCTPAHCTBEHHBIMU JaHHBIMH. y3HaTL, YTO TAKOE€ KapTa CeroJaHs.

Yro nenaem: Komnerenuuu:
JIeNIaeM KapTy 3MIIaTHH 3Be3/1bl. 3yuaem Hard Skills:
COBPEMEHHBIE DJIEKTPOHHBIE KapThl, CEPBHUCHI U JIP. 3HaHHE COBPEMEHHBIX TEXHOJIOTHI KapTorpadupoBaHHs.
N3ygaem npoekuun, copeBHyemcs B «Ilazne 3HaHWEe MPOESKIINH.
Mepxkatopay. Soft Skills:
HaBBIKH KOMaHJHOH pabOTHI, KPEATUBHOE MBIIIICHHE.

3ansTue 2 (2 gaca)

Henab: y3HATH OCHOBHBIC MPUHIHMITEI padoThl B [ IC, HayduThCs paboTaTh ¢ OTOOPAKEHUEM BEKTOPHBIX
JTAaHHBIX.
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Yro nenaem:
M3y4aeM OCHOBBI T€OMH(OPMAITHOHHBIX CUCTEM.

Komnerenuuu:

Hard Skills:

ymenue padorath B Be6-I'IC. YMmenue paboTaTh ¢
BEKTOPHBIMU TaHHBIMH.

Soft Skills:

MIPOCTPAHCTBEHHOE MBIIIICHNE, HAIICIICHHOCTD Ha
pe3yIbTaT, HABBIKH IDTAHUPOBAHHUS.

3ansrue 3 (1 yac)

Heab: H3y4UTH M OCBOUTH OCHOBBI PA0OTHI C IIBETOBBIMU CXEMaMH Ha KapTax U KapTorpadUuecKiM AN3aiiHOM.

Yro genaem:

M3y4aeM LBETOBBIE KPYTH, [IBETOBBIE MOJIETHN Ha
KomrbroTepe. OToOpakeHUE [BETA B PA3IMIHBIX
MajuTpax Ha Kapre.

KoMmnerenuuun:

Hard Skills:

YMEHUE CO3/IaBaTh I[BETOBHIC CXEMBI JIIsl KapT. 3HAHUE
MOIX0I0B 10 () (HEKTUBHON BU3yaJIM3alliU I'COJaHHBIX.
Soft Skills:

KpeaTnBHOE MBIIUICHHUE, HALlEJICHHOCTh HA Pe3yIbTaT.

3ansrTue 4 (2 yaca)

Heab: co3marb COOCTBEHHYIO KapTy ¢ MapIIpyTOM MM TOYKaMHU HHTEpeca.

Yro nenaeM:

nmopabaTeIBacM KapTy SMIIATHH, IeTaeM KapTy
I10JIb30BaTENbCKOrO IyTH. MO3roBOH LITYpM.
dopMupyeM COOCTBEHHBIN AU3aiH KapThl, TOUKH
HHTEpeca WIN MapIIpyT.

Komnerenuumn:

Hard Skills:

ymeHue padorats B Be6-I'IC. YMenue paborats ¢
BCKTOPHBIMH JaHHBIMH. ‘VYMeHHe UCIoab30BaTh 0a30BbIE
TMIPUHIUIIBI ]1H3aﬁH-MI:-IHIJ'IeHHH.

Soft Skills:

HaBBIKM KOMaHHOM paboThl, HABBIKM IUNIAHUPOBAHUS,
HAaBBIKH I[EJIETIONIaraHusl, aHATUTHIECKOE MBIIIJICHHE.

MeTtoabl padoThl ¢ KEHCOM: npoeKmHas 0esimelbHOCHb.
MuHUMAaIbHO HEO0XOAUMBbIH YPOBEHb BXOIHBIX KOMIIETCHMIA:
paboTa ¢ KOMIIbIOTEPOM, 3HAHUE BUJIOB rpa)MueCKUX JaHHbIX.
IIpeanosiaraemsblie 00pa3oBare/ibHbIE Pe3yJIbTATHI 00y4a0 M XCH

®opmupyeMblie HABBIKHU:

[Tpodeccuonansusie (Hard Skills):

- 3HaHHME OCHOB CO3/JaHHsI COBPEMEHHBIX KapT;

- yMeHue paboTaTh C MPOEKLHUIMHY;

- BJIaJieHHe NpocTelMMH HaBblkaMu padotsl B I'UC;
- YMEHHeE 3arpyXarh NPOCTPAHCTBEHHbIE JaHHBIC,

- ymeHue 0pOpMIISATH BEKTOPHBIE KapThl.

VYuusepcanbshble (Soft Skills):

-  HOPOCTPAHCTBCHHOC MBINLJICHUC,
-  HaBBbIKHN KOMaHZ[HOﬁ pa60TBI;

- Kp€aTHBHOC MBIIIJICHUC,

- HaICJICHHOCTH Ha PC3YyJIbTAaT,

- HaBBIKH I CJICIIOJIaraHus,
-  HAaBBbIKUW IUNIAHUPOBAHUA.

ApteakThl: cCO3aHNE HTEKTPOHHON KapThl COOCTBEHHOTO 0dopMiIeHHs (I13aiiHa).
IIpoueayps! u ¢popMbl BbISIBJIEHHS 00Pa30BaTeILHOIO pe3y/ibTara:

MIPE3CHTAINS M 3alUTa MPOAeIaHHON PabOThI, MyOJIMKAIUs TTOTYYeHHOTO pe3yibTaTta B Beo.
KpurepuanbHoe olileHMBaHUE MPOIYKTOB MPOEKTHOM J€SITeIbHOCTH, CAMO- U B3aUMOOIICHKA

o0ydJaronuxcs.
[Ipe3enTanus npoekra.
BricTaBka.

0O030p 3ansATHA

KarodeBble NOHATHA:
JM3aiH-MBIIIJICHHE,
KaprorpadupoBaHue,
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MPOEKIINS,

reous,

BEKTOPHBIE JIaHHBIE,
reonoprai,
reovH(OpMalMOHHBIE CIIOH,
reHepaTn3aIus,

[[BETOBAsi cXeMa.

Xoa Keica:

Co3nanue KapThl SMIIATUN.

3HAaKOMCTBO C MOHATHEM «(hopMa 3eMITn».

N3yueHnue 0CHOB CO3/1aHMS KapT U MPOEKIIUH.

Urpa B «I1a3n Mepkaropay (https://bramus.github.io/mercator-puzzle-redux/).
Nzyuenue knaccudukanus KapT.

N3yuenue coBpeMEHHBIX 3JEKTPOHHBIX KapT (Te0nopTajoB).

Uzydenue ¢pyHKIIMOHATIA TEOTOPTAIIOB.

W3ydenue 1BETOBBIX OCHOB KapTorpaduu.

Co3nanne COOCTBEHHOM KapThl.

Omnpenenenne 1 HAHECEHUE HA KapTy 0OBEKTOB MHTEpeca TM00 MapuipyTa.
TectupoBanue KapThl (MacIITAOMpOBaHUE, TIEPEMEIICHHE 110 KapTe, Ha)KaThe Ha OOBEKTHI)
Y CpaBHEHUE CO CTOPOHHUMHU KapTaMH.

Monudukanus cBoei KapThl.

IlonBenenue UTOroB.

Bpemsi: 7 yacos.
Heo0xonumble pacxoaHbie MaTepuasibl M 000py/10BaHue:

O6opynoBanue:

- KOMIIBIOTED;

- HMHTEPHET;

- Scanex GeoMixer, NextGIS Web uiu aHamoruasbiii CepBHUC;
Marepuainst:

— Google Maps, SAAnaexc.KapTbl, HaBUraTopsl, NIKOJbHbBIE YPOKU reorpaduu;
— BEKTOpHbIE naHHble OSM;

— TIeYaTHBIE KapTHI,

— MOJEIH Te;

—  TJI00YCHI;

— bymara A4

- Mapkeps! win ¢paoMacTepbl

- @nunuapt + Oymara

Cnucox HUCII0Jb3YEMBIX HCTOYHUKOB:

1. «'eo3Hanue» — MHPOPMAITMOHHO-KOHCYJIbTAI[MIOHHAS Cpe/a.

2. WHcTtpyknwus o paboTte ¢ mporpaMMHBIM obecrieuenueM (Scanex GeoMixer).

3. Open street map — OSM.org.

4. Ilpumeps! kpacounbix kapT — Carto, Metrocosm, ArcGIS u ap.

5. Maiikn [IeMepc. I'eorpaduyeckne napopmanronusie cucteMbl. OCHOBBI /
Hara+, 1999. — 498 c.

6. Esrennii Kanpanos, Anekcannp Komkapes, Bnagumup Tukynos, Upuna
Jlypse, B. Cemun, banuc Cepanunac, B. Cunopenko, A. CUMOHOB.
I'eonndopmaruka. B nByx knurax / Academia, 2010. — 432 c. — ISBN 978-5-
7695-6821-3.

7. Tlunpae @y, [3tonune Cynpb. Be6-I' C: [Ipunuune! u npumenenue / Jlara+,
2013. —356.c.

8. http://metrocosm.com/global-migration-map.html.

9. https://bramus.github.io/mercator-puzzle-redux/.

10. https://www.travelpod.com/traveler-iq.

Keiic 2. I'1o6ajbH0e nosuunonuposanue «Haiam cedst Ha 3eMHOM HIape»
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Onucanue:
MDApHUS HaIIero ropojia peuia caelaTh KOMIUIEKCHOE 0J1IaroycTpoicTBO yaull Topoja (paciupuTh
NEIIEXO0AHYIO 30HY, TIOJOXKHTD IUIUTKY, CAETIaTh BEIOAOPOKKH U KpacuBble 00IIECTBEHHBIE
MmecTa). U Map npocut nerckuit Texnonapk «KBaHTopuym» onpeaenuTh MecTa, KOTOpble TPeOyIoT
6naroyctpoiicta. Kak Mbl cMoxeM Hanbosiee 00BEKTHBHO OINPENENINTh, KAKHE TEPPUTOPUN
TpeOyroT OJaroycTpoiicTBa B IEPBYIO O4epeib, a KaKie — BO BTOPYIO?
Kareropus keiica:
BBOJIHBIN; pacCUMTaH Ha oOyuaroluxcs 7 Kiacca.
Bonpocs! k keiicy:
1. HaiiguTe npumepsl perieHust 3Toi MpoOiIeMbl B IPYTUX FOpoJiax.
2. DddexruBen mm Oyner onpoc HaceneHus?
3. Kakwue criocoOb1 6yayT TouHbl U 3G HEKTUBHBI?
4. Kak cOBpeMEHHbIE TEXHOJIOTUU MOT'YT [IOMOYb?
Wccnenyiire nopran http://www.stuffin.space/.
1. Yro BBI BUAUTE HA 3TOM caiite?
Ji1st yero oHu (CIIyTHUKHU) UCTIONB3YIOTCS?
Kak 3to paboraet?
Haiitu mo6oii ciyrauk [JIOHACC (GLONASS) u GPS (NAVSTAR).
O3HaKOMHTHCS C XapaKTEPUCTHKAMH U OpOUTOH moéTa.
Haiitu camblil «cTapblil» M CaMblii «MOJIOAOW» CIIYyTHUKM POCCUMCKOM CHCTEMBI
['JIOHACC.
7. UYrto Oyzer, eciii HE KOHTPOJIUPOBATH OKOJIO3EMHOE ITPOCTPAHCTBO?
8. Moxer mu [JTOHACC nomous B pemieHu# Hamien mpooiaembl?
MecTo Keiica B CTPYKTYype IPOrpaMMbl:
pPEKOMEHAYETCS K BBITOJIHEHUIO Tociie Kelica «CoBpeMeHHbIe KapThl, win Kak onmcats 3eMirto?y.
OpueHTHpOBaHUE HA MECTHOCTH, COOp JaHHBIX, TeOMH(OPMAIIMOHHBIE CUCTEMBI.
KoJsinyecTBO y4eOHbIX YaCOB/3aHATHIA, HA KOTOPbIE paccunTaH Kejic: 4 yaca.
YueOHO-TeMaTHYeCKOe NIJIAHUPOBaHMe:

ook wm

3ansTne 1 (2 yaca)

ue.]'lb: N3Yy4YUTH OCHOBBI CUCTEM ria00aIbHOTO TIO3UITUOHUPOBAHMA.

UYro nemaem: Komnerenuun:

U3yvaeM mpobJIeMaTuKy, HICTOPHUIO, BUMBI U Hard Skills:

TIPHUHITAITEL PAa0OTHI TII00ATEHBIX 3Hanue ocHOB paboTel [JIOHACC u ¢akTopoB, BIUSFOIINX
HaBHUTAIMOHHBIX CITyTHHKOBBIX CHCTEM, Ha CUTHAJ.

OpHMEHEHHE. Soft Skills:

MPOCTPAHCTBEHHOE MBIIUIEHHE, CTPYKTYPHOE MBIIIJIEHHE,
JIOTHYECKOE MBIIIJICHHE, YMEHHE aHAJIM3UPOBATh
nHGOPMALHIO.

3aunsTne 2 (2 yaca)

Henb: y3uaTh npuHiunsl npuMmenenus [ JIOHACC nist mo3uIMOHUpPOBaHUSI.

Uro nemaem: Komnerenuuu:

paboTaeM c JIorrepoMm, 3alnchIBacM TpeK, Hard Skills:

BU3yalM3upyeM Ha kapTe. [IpoBoaum aHanu3 yMeHHe paboTath ¢ JIOITepPOM, BU3yaTu3alueit

BBIOPAaHHBIX MECT. HAaBUTAlIMOHHBIX JaHHBIX Ha KapTe; yMeHue padorarts ¢ Be6-
I'"C.
Soft Skills:
MPOCTPAHCTBEHHOE MBINIUICHHUE, HAIIEICHHOCTh Ha PE3yJIbTaT,
HABBIKH [IAHUPOBAHHUSL.

MeTtoasbl padoThl ¢ KeiicoM: npakmuyeckas paboma c d1emMeHmamy nPOeKmHoU 0esamenbHOCI.

MuHuMaaIbHO He00X0AUMBbIIi YPOBeHb BXOAHBIX KOMIIETEHIMIi:

pabota B Microsoft Excel, 3nanue THIIOB mpocTpaHCTBEHHBIX JaHHBIX, padora B I'MC.

IIpennosiaraemblie 00pa3oBaTe/ibHbIE Pe3yJbTAThI 00y4alOUIUXCcsl, (POpMHUpPYyeMble HABbIKU:
DopMHpyeMble HABBIKU:
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ITpodeccuonanpusie (Hard Skills):

nonnManue ocHoB paboTsl [ JIOHACC, opOuTanbHBIX XapaKTEPUCTUK
KOCMHYECKHX aIaparos;

yMeHue paboTatk C JIOTTepPOM;

yYMEHHE COOMpPaTh U BU3yAIM3UPOBATh TaHHbBIC Ha KapTe.

Yuusepcanbsubie (Soft Skills):

IPOCTPAHCTBEHHOE MBIIIICHNUE;

HaBBIKM KOMaHIHOW pabOThI;

KpPEaTHUBHOE, CTPYKTYPHOE U JIOTHYECKOE MBIIIJICHUE;
yYMEHHE MOKMCKa U aHaJIu3a HH(opMaIum;

HaBBIKU BBIPAOOTKU M IPUHSATHUS PEIICHUN.

ApTredakThl: CO3/1aHIE COOCTBEHHOM KapThl HHTEHCUBHOCTH.

IIpouenypsbl u (popmMbl BhISIBJIEHHS] 00Pa30BaATEILHOIO pe3yJbTara:

NPE3CHTAIM U 3aIIUTa MPOJCTaHHON paboThl, MyOIMKaIKs NOTYyYeHHOW KapThl HHTEHCUBHOCTH B
Be6. KpurepuanbHoe olieHUBaHUE MPOAYKTOB MPOSKTHON JESTEIbHOCTH, CAMO- M B3aUMOOLIEHKA

o0yyJaroumxcs.

[TpeseHTanus mpoekxTa.

BricTaBka.

0030p 3aHsATHA

KiroueBble MOHATHS:
riao6aabHOoe IMO3UIMUOHUPOBAHUC,
HaBHUI'allys,

TOYHOCTBD,

TPEKHHT,

BU3YyaJIn3alusl,

Heatmap,

texnonorun WPS, GeolP, A-GPS, GSM u np.,

T'COTCIUHT.

Xoa Keica:

BBenenue B mpoOieMaTuky.

N3y4eHne 0K0JI03€MHOTO NTPOCTPAHCTBA.

N3ydenue pa3BuTusi npuOOpPOB U CPEACTB JUIsl HABUTAIlUH.

3HakoMCTBO ¢ 6a30BbIMH NpuHIKIAMH padoTsl HCC.

N3ydenue (pakTopoB, BIUSIONINX HA TOYHOCTb.

3HAKOMCTBO C COBPEMEHHBIMU CUCTEMAMH HAaBUTALUH.

W3ydeHre npuMepoB MPUMEHEHUS TaHHBIX CIIyTHUKOBOM HaBUTallUH.

Pa36op npuHLnna paboTsl M ycTpoicTBa nopTanos, ucnois3yonmx ['JIOHACC/GPS.
IInanupoBaHue peleHns 3a1a4n.

Co3ganue KapThl ¢ TOMOLIbIO HA0Opa Uil CO3/IaHUsI KapThl HHTEHCUBHOCTH.
N3yuenue ycTpoicTBa jgorrepa.

COop NpoCTPaHCTBEHHBIX JTaHHBIX.

Buzyanmsanus.

AHanu3 NoJy4YeHHOTO pe3ybTaTa U HEJJOCTaTKOB.

W3ydeHne cOBpeMEHHBIX CUCTEM BU3YyaJIU3alluU IPOCTPAHCTBEHHBIX JaHHbIX.
ITonBeneHue UTOroB.

Bpems: 4 gaca
Heo0xonnmble pacxoaHbie MaTepraabl M 000py/10BaHue:

OGopynoBaHue:

Marepuasnsl:

- KOMIIBIOTED,
- HUHTEpHET,

- 3alMIIEHHBIN MJIaHIIET WIK MOOMIIBHOE YCTPOICTBO,
- mpwioxenue-norrep (NextGIS Logger ninu ananor),
- reonoptain (GeoMixer, ArcGIS Online wm anasor),

- bymara A4
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- HamewaranHHble KOCMUYECKHE CHUMKH Ha TEPPUTOPHUIO TOCETKA HWIIU TOpoJa
- Mapkeps! unu ¢omactepsl
- Onumnaapt + Oymara
CnHCOK MCIOIb3YyeMbIX HCTOYHHKOB:
1. «['eo3Hanue» — UH(POPMALIMOHHO-KOHCYJIBTAIMOHHAS CPEIa.
2. HWHctpykuus o padote ¢ mporpammubiM obecrieuenueM (NextGIS Logger) —
Nextgis.ru.
3. GISGeo (npumeps! mpuMeHeHHs cOOUpaeMbIX qaHHbIX ) — http://gisgeo.org/.
4. Vpoku ArcGIS Online — https://learn.arcgis.com/ru/.
5. Brnaaumup baprenes, Anekcannp I'peukocees, Jmutpuii Kozopes, Muxaun
Kpacuneuukos, Biagumup I[laceiakos, ['epman CebpsikoB, Kupuin Ceimano.
CoBpemennsie u nepcnekTuBHbIe HHpopMarronHbie [ HCC-TexHomoruu B
3aJa4ax BBICOKOTOYHOM HaBuranuu / DU3MATIINT, 2014. — 200 ¢. — ISBN
978-5-9221-1577-3.
6. IO. IleckoB. Mopckas naBuramus ¢ [ JIOHACC/GPS / Mopknaura, 2010. — 148
c.— ISBN: 978-5-903080-86-1.
7. Google Maps, AAnaexc.KapTbl, HaBUraTOpHI,
SAnnexc. Takcu/Aunekc. Tpancnopt, Instagram, Facebook, VK u np.
http://www.stuffin.space/.
http://www.flightradar24.com/, http://www.marinetraffic.com/ru/.

© ®

Keiic 3. [I;is yero Ha caMmoM JieJie HyKeH 0eClMJIOTHBIH JeTaTe1bHbIA annapar?

Pemias mpoGnemy, 0603HauUeHHYIO B Keiice, 0OyJaronuecs Haydarcs pa3oupaThcsi B BUAAX
OECIMIIOTHBIX JIETaTeJIbHBIX alMapaToB, BHIMOIHATE CbEMKY ¢ BIIJIA, y3HaroT, Kak moyyyaTb
TOYHBIE JAHHBIE JUCTAHLIMOHHOTO 30HAUpoBaHMs 3emiu ¢ nomoluisto BITJIA. Kelic HanpaBieH Ha
(dbopMHpOBaHHE KOMIIETEHLUH IO IOJIyYEHHIO U HCIOJIb30BaHUIO a’3pochEMkH. OOydarouiuecs
HayyaTcsl CTaBUTh 3a/ladyy Ha cOOp JaHHBIX, COCTABJIATH IOJIETHBIE 3a/aHusl U 0O0pabaThIBATh
naHHble  a’pockeMKH.  OOpabareiBath  3D-Mojenu, MoOJydeHHbIE  aBTOMAaTH3MPOBAHHO,
OKCTIOPTUPOBATH UX JIJIS JAbHEHIIIET0 HCITOIb30BAHNS B BUPTYaJIbHON peallbHOCTH.

Onucanue:
K HaM 00paTHJIOCh PYKOBOJCTBO pernoHa. OHO MPOBOJAUT KOHKYPC MO OJIaroyCTpOHCTBY
TeppuTopuii mKos. CyTh KOHKYpCa 3aKJIH04aeTCsl B TOM, YTO JIYUIIUI CO BCET0 PerHOHA MPOEKT,
C/IeTIaHHBIA 00yJaromuMucs, OyJeT peann3oBaH. Ho OHUM U3 TTIaBHBIX KPUTEPHUEB LIS TOOEIbI
IpPOEKTa ABJSETCS €ro NpopaboTaHHOCTh. Y Bac MOSIBUJIACh YHUKAJIbHAS BO3MOXKHOCTD C/I€1aTh
KOM(DOPTHYIO U YA0OHYIO Cpely BOKPYT LIKOJIBI HMEHHO JJIsl CeOsl.
BaXHO OTMETHUTB, YTO KIFOUEBBIMU KPUTEPHUSIMHU SBISIFOTCA TOYHOCTH NTPOEKTa U PEATUCTUYHOCTD
€ro BU3YyaJIU3alliH.
Kareropus keiica:
BBOJHBIN; pacCUMTaH Ha oOyyaroluxcs 7 Kiacca.
Bomnpocs! k keiicy:
1. Haiinute mpuMepsl Hanbojee WHTEPECHBIX Ha Balll B3MVISAJ IMPOEKTOB IO
651ar0yCTpOCTBY OOILIIECTBEHHBIX MPOCTPAHCTB B 11€JI0M H IIIKOJI B YACTHOCTH.
2. Tlouemy wWMEHHO 5TH TIPOEKTHI BaM WHTEPECHBI M W3 KAaKUX JJIEMEHTOB OHHU
chopMHPOBAHBI?
3. Kakue TexHUYEeCKHE CPeJCTBa UCTIOIB30BAIHCH JIUIS TOTO, YTOOBI CJIEIATh 3TOT MPOCKT (C
MOMOIIBIO0 KaKOTO MPOrPaMMHOT0 00€CIIeYeHUsI MOXKHO CJIeNaTh MOA00HbIHN MPOoeKT)?
4. Kak MOXHO TpH HaUMEHBIIMX TPyJAO3aTpaTrax caelaTh COOCTBEHHBIH IPOEKT
6nmaroycTpoiicta?
5. BaxHa 11 TOYHOCTH M YUET pa3MEpOB pEaTbHBIX 00BEKTOB IPU CO3JAHUN TIPOCKTOB?
6. Kakue 1aHHble MOKHO HCIOJIB30BATh KaK OCHOBY JJIs1 pabOTHI?
7. A xak HaMm MoxeT tomoub korrep (BITJIA)?
3amyctute OecnuIOTHBIN JeTarenbHblil annapat (BITJIA).
8. Uro takoe BIIJIA?
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9. Kak ycrpoen u padoraet BITJIA?

10. Kakue maHHbIE OH TO3BOJISET MOTYYHUTH?
11. Yem aspocnrémka ¢ BITJIA otnuyaeTcs OT KOCMHYECKOW ChEMKH?

MecTo Keiica B CTPYKTYype NIpPOrpaMMabl:
coop nmanHBIX. OcHOBBI (hoTorpadum.

['eonnpopMailioHHbIE CHCTEMBI.

Buszyanuzanus

Ipe/ICTaBICHUE PE3yIbTaToB. 3D-MOAEIMPOBaHNE MECTHOCTU U 00BEKTOB HA MECTHOCTH.
PexomeHyeTcst K BBIOIHEHUIO nocie pasnena «Pororpaduu 1 maHopamsi».
KosinyecTBo yueOHbBIX 4acoB/3aHATHII, HA KOTOpPbIE pacCYNTaH Kelic: 39 yacos.

Yyeb6HO-TemaTuuecKoe nnaHMpoBaHue:

u

3aunsarue 1 (1 yac)

Lesb: U3y4uTh U OTPaOOTATh OCHOBBI (POTOTPAMMETPHUH.

Yro nenaem:
3HaKOMHUMCS ¢ poTOrpaMMeTpueii u eé
BIIMSTHUEM HA COBPEMEHHBIN MHUP.

KoMmnerenuumn:

Hard Skills:

3HaHHME MPUHIIMIIOB MIOCTPOCHUS TPEXMEPHOTO
M300paKeHUsI Ha KOMIIBIOTEPE.

Soft Skills:

JIOTUYECKOE MBIIIIIEHNUE, CTPYKTYPHOE
MBIIIJICHHUE, TPOCTPAHCTBEHHOE MBIIILICHHE.

3ansTue 2 (2 yaca)

Heab: U3y4nTh U OTPabOTATh OCHOBBI (HOTOTPAMMETPHH.

Yro penaem:

M3Yy4aeM pa3IndHble CUEHAPUU ChEMKH
00BEKTOB JIJIs TTOCJIEIYIOLIETO MOCTPOCHUS
UX B TPEXMEPHOM BUJIE.

Komnerenuumn:

Hard Skills:

3HAHWE MMPUHIUIIOB IOCTPOEHUS TPEXMEPHOTO
n300pakeHus Ha KoMIbloTepe. HaBbIku ChEMKHU
JUTsL lanbHenIel pororpaMMeTpu4ecKon
00paboTKH.

Soft Skills:

MPOCTPAHCTBEHHOE MBIIUICHUE, aHATTUTUYECKOE
MBIIILIEHHUE.

3ausrtue 3 (4 yaca)

Heab: u3yuuts U 0TpaboTaTh OCHOBBI (HOTOTPAMMETPHH.

Yro0 peaaem:
oOpabaTbiBaeM OTCHATHIA MaTepral.

KoMmnerennumu:

Hard Skills:

HaBbIKU paboThl B poTorpammerpudeckom [10.
Soft Skills:

HaBBIK KOMaHIHOU paOOTHI.

3ansTue 4 (2 yaca)

Hess: y3HaTh NpUHIMI pabOTHI U ycTpoiicTBO BITJIA.

Yro nenaem:
n3ydaem, uro takoe bIUJIA u rie on
HCIIOJIb3YETCHL.

Komnerennumn:

Hard Skills:

3HaHHE OCHOBHBIX y3510B BILJIA.

Soft Skills:

IIPOCTPAHCTBEHHOE MBILUICHHUE, CTPYKTYPHOE
MBIIICHHE.

3ansaTue S (2 yaca)
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Henan: y3nate npuHIUI padboTsl 1 ycTporictBo BITJIA.

Yro nenaem:
u3ydaeM TunoBoe ycrpoinctso BITJIA.

Komnerenuumu:

Hard Skills:

yMeHHe paboTaTh ¢ KOIITEPOM.
Soft Skills:

CTPYKTYpPHOE MBIILICHUE.

3aunsitue 6 (6 4yacoB)

Hean: nunoruposanue BIUIA. [InanupoBaHue a3pocbEMKH U ChEMKA T10 3a/1aHUIO.

Yro penaem:

3aIyCKaeM KOITep, YUYUMCS YIIPaBIATh
BITJTA. PaccunTeiBaeM MOJIETHOE 3aJaHHE
JUIs1 ChEMKH € KOTITEpA.

Komnerenmnuu:

Hard Skills:

YMEHME 3allycKaTh Kontep, ynpasisiats bITIA.
YMeHue cocTaBiIsTh MOJIETHOE 3aJaHue JIJIS
MOJTyYEHUS JAHHBIX C HEOOXOUMBIMU
XapaKTePUCTUKAMU.

Soft Skills:

MPOCTPAHCTBEHHOE MBIIIICHUE, HABBIK
BBIPAOOTKH U MPUHSATUSI PEIICHUH.

3ansTue 7 (6 yacoB)

Henab: u3ydnTh OCHOBBI a3PO(POTOCHEMKH, CHEMKH 3eMJTU ¢ Bo3ayxa. Co3nanue
oprodororuiana 1 3D-MoaenpoBaHe MECTHOCTH.

Yro nenaem:

3HAaKOMHMCS C Pa3HOBHIHOCTBIO U
0COOEHHOCTSIMU a3pOPOTOCHEMKH.
BeinonHsieM cbEMKY, aHATU3 JaHHBIX.
OO6pabatbiBaeM: co3gaéM opToOTOILIaH,
aBTOMATH3UPOBAHHYIO TPEXMEPHYIO
MOJIETIb.

Komnerennumu:

Hard Skills:

3HAaHHE XapaKTEPUCTUK U OCOOEHHOCTEN
a3po(hOTOCHEMKU. YMEHHE 3aIlyCKaTh KOITep,
pabotats B pororpammerpudeckom [10.
YMenue noiydats oprodoromiad u 3D-
MOJEIIb.

Soft Skills:

HaLIEJICHHOCTh Ha pe3yJIbTaT, aHAJIUTHYECKOE
MBIILICHHE.

3ansaTue 8 (3 vaca)

HEJ'IB: MMOJIy4YCHHC OpTO(l)OTOHJ'IaHa u 3D'MOI[€J'II/IpOBaHI/IC MCECTHOCTH.

Yro genaem:

BBITIOJIHSEM aHaAJIU3 MOJYYEHHBIX JaHHBIX,
JIeTTa€M COPEBHOBAHUE HAa TOYHOCTh
MECTHOCTH.

Komnerennumu:
Hard Skills:
yMeHHe paboTaTh B OTOrpaMMETPUIECKOM

I10O. 3nanune OCHOB aHAlIN3a U OICHKH OJAaHHBbIX.

Soft Skills:
AHATUTUYECKOE MBIIUICHUE, HABBIKU pa0OTHI B
KOMaH/I€.

3ansaTue 9 (2 vyaca)

Heab: y3HaTh NpUHLUI pabOTHI U ycTpoiicTBO 3D-npuHTeEpa.

Yro nenaem:

3HAKOMHUMCS ¢ TexHoJjioruei 3D-meyarn,
pazHOBUAHOCTAMU 3D-nipuHTEPOB, NX
YCTPOMCTBOM.

Komnerenunum:

Hard Skills:

ymeHue paborats ¢ 3D-npuntepoMm. HaBbiku
pa6otsl B [10 mist 3D-nieuatw.
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Soft Skills:

CTPYKTYPHOE MBIIUICHUE, HALIEJICHHOCTh Ha

pe3ynbTar.
3ansTue 10 (1 yac)
Hean: y3nate 0 matepuanax ais 3D-nieqaru.
Yro penaem: KoMmnerenumumn:
3HAKOMHUMCS C BUJIAMH IIJIACTUKA, UX Hard Skills:
(GUBHYECKUMU U XUMUIECKUMU yYMEHHE pa30upaThcs B BUJIAX MJIACTHKA JIJIS
CBOMCTBaMH. 3D-neuarn.
Soft Skills:
JIOTUYECKOE MBIIIJICHNE, HABBIK BIPAOOTKH U
IIPUHSATUS PELICHUMN.

3ansaTue 11 (10 yacoB)

I_[e.m,: COBCPHICHCTBOBAHUC HABBIKOB 3D-MO,Z[€J'II/Ip0BaHI/I$[.

Yro geraem: KomMnerenmumu:
3Hakomumcst ¢ [1O miis pyaHoro Hard Skills:
TPEXMEPHOr0 MOJICTUPOBAHUS, MOJCIUPYEM | yMEHUE paboTaTh ¢ TpEXMEPHBIMU (haliamu
0J1aroycTpoiCcTBO AJIs1 HOJYy4YEHHOU pa3Horo gopmara, HaBbIK pabotsl B I10 s
TpEXMEPHOU MOJIEJH, BBITIOTHSEM TeUaTh TPEXMEPHOT0 MOJICTTUPOBAHUS, POBEACHHE
TOTOBOHM TPEXMEPHOM Moienn, 0hopMIIsieM | OLIEHKH TOJTYYEHHOTO MPOAYKTA.
KOHEUYHBII MPOIYKT. Soft Skills:
IIPOCTPAHCTBEHHOE MBIIIJIEHUE, AaHATUTHUECKOE
MBIIUICHHE, KOMaHAHas paboTa, KpeaTUBHOCTbD.

Metoabl padoThI ¢ KeiicOM: npoeKmHas 0esimenbHOCHb.
MuHUMAaIbHO HEOOXOAUMBbIH YPOBEHb BXOIHBIX KOMIIETCHMIA:
3HAHWE THUIIOB MMPOCTPAHCTBEHHBIX JaHHBIX, 3HAHKE OCHOB (poTorpadupoBanus, 3uanune Microsoft
Excel, MaTeMaTu4eckiie MHOTOUJICHBI.
IIpeanosiaraemeie 06pa3oBaTe/ibHbIe Pe3yJIbTATHI 00y4aAIOIIMXCH:
DopMHpyeMble HABBIKU:
Hpoq)eccpIOHaﬂmee (Hard Skills):

3HaHUS U HaBBIKK B cepe GoTorpaMMeTpuu;

3HaHue ycrpoiictBa bIIJIA;

HaBbIKM nyioTupoBanus bILJIA;

3HaHHUE MPUHIUIIOB a3p0PoTOCHEMKH U padboThl ¢ BIIJIA;
YMEHUE CTPOUTh Non€THoe 3ananue s bITJIA;

yMeHue 00pabaThIBaTh a3POCHEMKY;

yMEHHE CTpouTh 3D-Mozie1M 34aHUH U MECTHOCTH;
HaBbIKK 3D-Tieyatu.

Yuusepcanbshble (Soft Skills):

IIPOCTPAHCTBEHHOE MBIILICHHUE;

HaBBIKM KOMaHIHOU pabOThI;
HAICJICHHOCTh Ha PE3yJbTar;

CTPYKTYPHOE U JIOTUYECKOE MBIILICHHUE;
HaBbIKU BBIPAOOTKU U MPUHATHS PEILICHUH.

ApredakThl: co3ganne COOCTBEHHOTO MONETHOTO 3aanusl, opTodoToruiana, 3D-Monenu; mpoexkT

Omaroycrpoiicta (3D-criena).

IIpouenypsbl 1 (popMbI BISABJIEHHS 00Pa30BATEIBLHOIO pe3yabTaTa:
NPE3CHTAIHS U 3allUTa MPOCIaHHON paboThI, MyOIMKAIHS MOTYYCHHOTO pe3yabTaTa B
Be0, B BUpTyanbHOI pealbHOCTH U C UCTIOJIb30BaHUEM MakeTa. KputepuanbHoe
OIICHUBAHKE MPOJTYKTOB MIPOSKTHOM EATEILHOCTH, CAMO- M B3aHMOOIIEHKA 00YJarOIIXCSI.
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[Ipe3enTanus npoekra.
Bricragka.

0O0630p 3anATHS

KiroueBble MOHATHS:

aspodorochEmKa,

HOCHUTEJIH U ChEMOYHBIC allapaThl;

Kiaccupukanus (MapupyTHasi, TIHHEHHAs) a9POCHhEMKH;
BBICOTA, TIEPEKPBITHE, Oa3uc, HHTEpBal GoTorpadupoBaHs;
dboToMO3anKa;

OpTO(OTOILIAH;

dboTorpammeTpus;

B3aMMHOE OPHUEHTUPOBAHHE;

00/1aK0 TOYEK;

TPUAHT YIS

TEKCTYPA;

KOHTPOJIbHBIE TOYKH;

3D-neyars.

Xoa Keica:

LA L8 LA sss &« O S SENEY

SENE NN N NE S

SNENEN

BBenenue B mpobieMaTHKYy.

OcHOBBHI (hOTOrpaMMETPHH.

3amyck BIUIA.

Wsyuenne wucropun a’spodororpaduu. Krnaccudukamuss HOCUTENEH U ChEMOUYHBIX
anmaparoB. TTX HEKOTOPBIX HOCUTEINIEH U KaMep.

N3ydeHue cocraBa OECNUIOTHOTO KOMILIEKCAa (Ha3eMHasl CTaHLUs, IOJIE3Has Harpyska,
BIUTA, naBuranmonnas cuctema). OCHOBHBIE cocTaBisitolue u ycrpoiictso bBITJIA.
3HakoMcTBO ¢ mpumepamu cymectByommx BIIJIA. OtnuuutenbHble 0COOEHHOCTH (B
CpaBHEHHUH C OOJIBIIION aBHAITUEH ).

N3yuenne ocHoBHbIX XapakTepuctuk BIIJIA (Bec, Bec moJje3HON Harpys3ku, HOJETHOE
BpeMs, IOMYCTUMasi CKOPOCTh BETpa M T. 11.).

Pazbop ycrpoiicrsa BITJIA.

OcHoBssl nuotupoBanus bITJIA.

W3ydeHre BUJOB MOTy4aeMbIX MaTEpHAaIIOB.

CocraBnenue kinaccupuKanuu (MappyTHas, TUHEHHAs) a3POCHhEMKH.

Pa3bop OCHOBHBIX MapamMeTpoB a’pOCHhEMKHU (BbICOTA, MNEPEKpbITHE, Oa3uc, HMHTEpBa
¢dororpadupoBanus).

[Toctpoenue (poTOMO3auKH U3 APXUBHBIX a9POCHUMKOB.

PacuéT aspochEMOUHBIX MapaMeTpoB (pa3Mep MUKCENs, BBICOTA a3pOChEMKH, pa3Mep Kajapa
Ha MECTHOCTH, 0a3uc, NepeKphITHE).

Coznanue nonérnoro 3aganus s BITJIA Phantom.

[IpoBenenne mon€roB mno 3anaHuio. TexHuWKa OE30MACHOCTH, OCHOBBI YIPAaBIIECHUS,
OIMCAHNE NOCIIEN0BATENBHOCTH IEHCTBUH.

O6pabotka marepuaioB ADC Phantom 3.

OunbTpalys MaTEPUATIOB a9POCHEMKH.

3nakomctBo ¢ [10 Agisoft Photoscan. 3arpy3ka ¢ortorpaduit 8 Photoscan.

BripaBauBanue gororpaduii (B3auMHOE OPUESHTUPOBAHUE).

[TocTpoeHue mIoTHOrO 00J1aka TOYEK.

[TocTpoenue Moaenu (TPUAHTYIISALUSA).

Hanoxenue tekctypbl Ha Mozienb. [IpocMoTp pe3ynbrara.

[TpuBsizka Mozenu. Co3gaHMe KOHTPOJIBHBIX TOYEK M JUHEEK. KoOHTponp TOYHOCTH
BBIPABHUBAHMS.

AHanu3 NOJy4YeHHOTO pe3yabTaTa U HEJJOCTaTKOB.

CrniocoObl peIakTHPOBAHUS TPEXMEPHBIX MOJIEIEH, TOTy4YEeHHBIX aBTOMAaTU3HPOBAHHO.
TexHonoruM MPOTOTUIUPOBAHUS. Y CTPOMCTBA MJI1 BOCCO3JaHUS TPEXMEPHBIX MOJEIEH.
Pa6ora ¢ 3D-mipuaTEpOM.

[IpoexTupoBaHue COOCTBEHHOM CIICHBI.
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v TloaroToBka 3amuThI MPOEKTA.

v llonBenenue UTOroB.
Bpemsi: 39 yacos
Heo0xonnmble pacxoaHbie MaTeprabl M 000py/10BaHHue:
O06opynoBaHue:

Marepuansl:

KOMIIBIOTED,

WHTEPHET,

[1O nnst 06paboTKM HaHHBIX adpochEéMkH (Agisoft Metashape wmm ananor),
KBaJIPOKOIITED,

doroanmapar,

3D-npunTep,

1O myst 3D-monenupoBanus (SketchUp wim ananor)

VR-111JIEM WA OYKH,

- bymara A4

Mapxkeps! wiu GromMacTepsl
Onumyapt + 6ymara

Bo3MoxHO: KapTOH, HOKHUIIBI, KIIeH
iacTuk s 3D-npuHTepa.

Cnucox HUCII0JIB3YEMBIX UCTOYHUKOB:

1.
2.

«["eo3HaHUE» — MHPOPMALMOHHO-KOHCYIIbTALOHHAS CpeJia.
Wuctpykuus o pabdore ¢ mporpaMMmHbIM oOecrieueHrneM (Agisoft Metashape,

Scanex GeoMixer).

3.
4.
S.

[uki craTeit o pemenuto npaktudeckux 3anad B [C — Gislab.ru.
OcHoBHI a3podoTOChEMKN — http://unmanned.ru/service/aerophoto.htm.
Buneouncrpykuus — https://www.youtube.com/watch?v=1iYtjLIm8el.
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