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IHosicHUTEABLHAA 3AIINCKA

AKTYaJIbHOCTbD: cerofHss  reouHGOPMAIMOHHBIE  TEXHOJIOTUU  CTallu
HEOTHEMJIEMON YaCThIO HaIEW KU3HH, JTIOOOH COBPEMEHHBIN YEIIOBEK MOJIb3YEeTCs
HAaBUTAIIMOHHBIMU CEPBUCAMH, MPWIOKEHUSIMU JIJII MOHUTOPUHTA OOIIECTBEHHOTO
TpaHCIIOPTA W MHOTUMH JIPYTUMH CE€pPBUCAMH, CBS3aHHBIMU C KapTaMH. OTH
TEXHOJIOTUM HCIOJB3YIOTCSA B COBEPIICHHO pa3IuYHBIX cdepax, HauuHAS OT
pearupoBaHusl NPU YPE3BbIYANHBIX CUTYAIMAX U 3aKaHUMBasg MapkeTHHroM. Kypc
«OCHOBBI KapTorpaduu U rUc-TeXHOJIOTHUUY T03BOJIsIET CHOPMUPOBATH Y yUaAILTUXCS
YCTOMUUBYIO CBSI3b MEXY HHGOPMAIMOHHBIM M TEXHOJIOTUYECKUM HaIPaBICHUSIMU
Ha OCHOBE PEaJbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX Kak 4 a’pooToChEMKa,
KOCMHUYECKasi CbEMKa, BEKTOPHBIE KAPThI U JIP. DTO MO3BOJUT YYAIIUMCS MOJYYUTh
3HaHUS  TO0  WCMOJBb30BAHUIO  TEOUH(POPMAIMOHHBIX  HWHCTPYMEHTOB U
IIPOCTPAHCTBEHHBIX JAHHBIX JUISI IIOHUMAaHUA W H3YYEHHS OCHOB YCTPOWCTBA
OKPYKAIOIIEr0 MHUpa W MPUPOJIHBIX sABjIeHHU. BocrnuranHuku «Todku pocrtay
CMOTYT peaji30BbIBaTh KOMaHHBIC TPOCKTHI B cPpepe UCCISTOBAHUS OKPYKAIOIIETO
MHpa, HAa4aTh HCIIOJb30BATh B IOBCEIHEBHOM >KW3HU HABUTAIMOHHBIE CEPBUCHI,
KOCMHYECKHE CHHUMKH, DJICKTPOHHBIE KapThl, cCOOMpaTh JaHHBIE 00 OOBEKTaxX Ha
MECTHOCTH, c037aBaTh 3D-00BEKTHI MECTHOCTH (KaK OTHEeIbHBIC 3JaHUS, TaK H
1esble 00bEKThl) 1 MHOTOE JIPYTOE.

Knaccupukauus nporpaMmmbl: TEXHUYECKAS.

HanpaBienHocTs  oOpa3oBaTeibHOW  mporpamMmbl:  oOpa3oBaTesibHAs
nporpamma  «OCHOBBI  KapTorpaduu U THUC-TEXHOJIOTMM»  SIBJISIETCS
o01eo06pa3oBaTeIbHOM MPOrpaMMON MO TPEAMETHBIM 00macTaIM: «TeXHOIoTus»,
«HMctopus», «O6mectBozHanuey», « UKT», «['eorpadum».

DOYyHKIMOHAJBLHOE NPeIHA3HAYeHUe IPOrPaMMbI: ITPOEKTHAS.
®dopma opraHu3auMM: rpymnmnonas.
AKTYaJIbHOCTb M OTJIMYHUTEJIbHbIE 0CO0EHHOCTH MPOTrPAMMbI

HoBusna mporpamMmbl 3aki04aeTcs B CO3IaHUHM YHUKAIBHOU 00pa30BaTEIbHOM
cpenbl, (GOpMHUPYIOMICH TPOEKTHOE MBIIUICHHE YYalluXCcs 3a CYET TPAHCISAIUU
MPOEKTHOTO Croco0a JeATEeIbHOCTH B paMKax PENIeHUS KOHKPETHBIX MPOOJIEMHBIX
CUTYyaLHi.

AKTyalIbHOCTh TpOrpaMMbl OOYyCIIOBJIEHA TeM, 4TO paboTa Haj 3ajJadyaMHd B
paMKax MPOEKTHOHN NeATeTbHOCTH (DOPMUPYET HOBBIM THUIT OTHOIICHHUS B paMKax
CHUCTEMBI «IMPUPOAA — O0LIECTBO — YEJOBEK — TEXHOJOTMW», ONPEACIAIONINN
00S13aTENIBPHOCTh  DKOJIOTHYECKOW  HOPMHPOBKH TPH  OPraHW3aluu  JIIOOOU
NEATENIbHOCTH, YTO SBISIETCS MEPBbIM IMIAroM K (OPMUPOBAHUIO «IIOKOJICHUS
Pa3BUTHUSAY, ABIISIIOLIETOCS TPEHAOM Pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

[IporpamMmma mnpenmnonaraer (OPpMUPOBAHHME Yy Y4YAIIMXCS MPEACTABICHUN O
TEHJICHIIUSIX B Pa3BUTHU TeXHUYECKOM cdepbl. HOBBIN TEeXHO-TIPOMBIIIICHHBIN
YKJIaJl HE MOXET OBbITh IMOJIO)KeH B ¢dopMar oOIIecTBa pa3BUTUA TOJBKO Ha
OCHOBaHUW HOBHU3HBI (PU3NUECKUX MPUHIMUIIOB, HOBBIX TEXHHUYECKUX PEIICHUU U



KJIACTEPHBIX CXEM B3aUMOJICHCTBUS HA MOCTUHAYCTPHAIBLHOM JTame pa3BUTHUS
COLIMYMA, a UAes Pa3BUTUS OOIIECTBA HEMPENIOKHO BKIIOYAET B ce0s TEHICHLHUIO K
OOpEeTEeHHIO0 HANpaBICHHOCTH AHTPOIOTEHHBIX (PAKTOPOB, 3aKOHOB Pa3BUTHS
Oounocdepbl U KyJIbTYpPHOIO Pa3BUTHS.

[lenarornueckasi 11e1€C000Pa3HOCTh ATOM MPOrpaMMBbl 3aKJIFOYAETCS B TOM, YTO
OHa SIBJISIETCS 1IEJIOCTHOM M HENpPEpHIBHOW B TEUEHHE BCEro mpoiecca oOydyeHus u
MO3BOJISIET yyalleMycsl I1ar 3a I1aroM packpblBaTh B ceOe TBOPUECKHUE BO3MOKHOCTH
Y CaMOpEaIn30BbIBATECS B COBPEMEHHOM MHPE.

OTnUYUTENbHOM OCOOEHHOCTHIO JAHHOW MPOrpaMMbl OT YK€ CYIIECTBYIOIIHMX
o0Opa3oBaTeIbHBIX MPOrpaMM SIBISIETCS €€ HAINpaBICHHOCTh HA PA3BUTHE YHAIIUXCS
B NPOEKTHOM JeATEeNIbHOCTH coBpeMeHHbIMM Metoaukamu TPU3 m SCRUM c
MOMOIIBI0 COBPEMEHHBIX TEXHOJIOTUN U 000PYT0BaHUS.

Ilepuoa o0y4enusi: ceHTSIOpb-Maii
Bo3pact yyamuxcesi: yyamnuecs: 5-9 Kiaccos.
Cpoku peanusanum nporpammsl: 157,5 yacos

IIpa3auuyHble W BBIXOAHBbIE JHU (10 TPOW3BOJCTBEHHOMY KaJICHIAPIO IPH
IIECTUHEBHON HEele)

Hamnoansiemocts rpynm: 10 10 yenosexk.
PexxuMm 3anaTuii: no 4,5 akajeMUYeCKHX Yaca B HEICIIIO.
DopMbI 3aHATHIL:

- paboTa HaJ peleHneM KecoB;

- 1a0OPaTOPHO-TIPAKTUUECKUE PAOOTHI;

- JIEKIUU;

- MacTep-KJIACCHI;

- 3aHATUSI-COPEBHOBAHUS;

- BKCKYPCUHU;

-Oecena;

- IPOEKTHBIE CECCUMU.

MeToabl, HCIOJIB3yeMble HA 3AaHATHAX:
— npakTU4eckue (ynpaxxHeHus, 3a7a4n);

— CIJIOBECHbIE (paccka3, Oeceqla, MHCTPYKTaX, YTEHUE CIIPABOYHOM JINTEPATYphI);
— HarJsIAHBIC (IEMOHCTpAIMs MYJIbTUMEIUMHBIX TIPe3eHTaui, portorpadumn);

— npoOaeMHbIe (METOABI TPOOIEMHOTO H3JIOKEHUS) — ydamuMcs TaéTcsl 4acTh
rOTOBOI'O 3HAHMS;

— DJBpPUCTHYECKHE (YACTUYHO-TIOMCKOBBIE) — YYAIIMMCSl MPEIOCTABISICTCS
0oJiblIasi BO3MOKHOCThH BBIOOpA BapUAHTOB;

— HUCCIICAOBATCIIBCKHUC — YHAIIUCCA CaMU OTKPBIBAIOT U UCCIICAYIOT 3HAHUWA,
- I/IJIJHOCTpaTI/IBHO-O6T>$ICHI/IT€JIBHBIG;

— pPENpPOAYKTUBHBIE;



— KOHKpETHbl€ M aOCTpaKTHbIE, CHHTE3 W aHaju3, CpaBHEHUE, 0000IIeHuE,
a0cTparupoBaHue, KiaccupuKanus, CUCTeMaTh3auus, T. €. METOJbl Kak
MBICITUTENIbHBIC ONEPaLInH;

— MHAYKTUBHBIC, 1CIYKTUBHBIC.

1.2.enu ¥ 3axa4yu peaju3alMd OCHOBHOH 00pa3oBaTeIbHOM NMPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHMs

Ilenb: BOBIEYEHME Y4YalUXCSI B IPOEKTHYIO JEATEIbHOCTh, pPa3paboTKa
HAyYHOUCCIIEI0BATEIbCKUX U UHKEHEPHBIX IPOEKTOB.

3axaum:

o0vYaromme:

* npuoOpeTeHue u yriayOreHre 3HAHUNW OCHOB NMPOEKTUPOBAHUS M YIpPABICHUS
IPOEKTaMU;

* O3HAaKOMJIEHHWE C MeTojaMu U mpuémMamu cOopa W aHaiu3a MHOpMaALUU;, ©
oOydeHre TPOBEJICHUIO HCCICIOBAHUM, TIPE3CHTAM W  MEXKIPEIMETHOU
MO3UIIMOHHOW KOMMYHUKAIINH;

* 00yueHue paboTe Ha CTEIUATU3UPOBAHHOM O0OPYIOBAHUM U B MPOTPAMMHBIX
cpenax;

. 3HAKOMCTBO c XapA-KOMIIETEHIIUSIMHA (reonH(pOPMAITMOHHBIMHU ),
MO3BOJIIOIIMMH ITPUMEHATh TEOPETUUECKUE 3HAHUS HA NIPAKTUKE B COOTBETCTBUU C
COBPEMEHHBIM YPOBHEM Pa3BUTHUS TEXHOJIOTUM. PA3BUBAIOIIUE:

* popMupoBaHHEe HHTEPECa K OCHOBAM M300pETaTeNbCKON e TENbHOCTH;

* pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U KPEaTUBHOT'O MBIIILICHHUS,;

* mpuobpeTeHue onbita ucrnoias3oBanus TPU3 npu popMupoBanuu coOCTBEHHBIX
UJIEN U PEIICHU;

* (oopMUpOBaHNE TTOHUMAHUS MPSIMOM M OOpPaTHOU CBSI3U MPOEKTA U CPEIbI €T0
peanusaiuu, 3aJ0KeHNe OCHOB COITMATBHOM M 9KOJIOTUYECKON OTBETCTBEHHOCTH;

* pa3BUTHE r€ONPOCTPAHCTBEHHOTO MBIIIJICHUS;

* pa3BuTHE CO(PT-KOMIIETCHIIUH, HEOOXOJMMBIX [JIsi YCIENHON paboThl BHE
3aBUCUMOCTH OT BBIOpaHHOU mpodeccur. BOCTUTATENIbHBIE:

* opMHUPOBAHUE TTPOCKTHOT'O MHUPOBO33PEHHS M TBOPUSCKOTO MBIIUICHUS

* (GopMHPOBAHHE MHUPOBO33PCHHUS II0 KOMIUICKCHOM OIICGHKE OKPYKAFOIIETO
MHpa, HAITPaBJICHHOMN Ha €T0 MO3UTHBHOE N3MEHEHHE;

* BOCITUTAHHE COOCTBEHHOM MMO3HUIHH 110 OTHOHMICHHUIO K ACATCIbHOCTH U YMCHHC
COIIOCTABJIATh €€ C APYTUMH INO3UIHUAMH B KOHCTPYKTHBHOM JHUAJIOTC,

* BOCIIUTAaHUE KYJIbTYphl paOOThl B KOMaH/IE.
CTpyKTypa ILIaHUPYeMBbIX Pe3yJbTATOB

[InaHupyemple pe3yabTaThl ONHUPAIOTCS HA BEAYIIHE LEJIEBbIE YCTAHOBKH,
OTPAXKAIOWINE OCHOBHOM, CYIIHOCTHBIA BKJIAJ KaKIOW H3y4yaeMOW IpPOTpaMMBbl B
pa3BUTHE JTUYHOCTH, OOYYAIOLIUXCS, UX CTOCOOHOCTEM.



B cTpykType nmimaHupyeMbIX pe3yJIbTaTOB BBIACIAIOTCS CIEAYIOIME IPYIIIbL:

1. JInyHOCTHBIE pe3ysbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl
IIPECTABJICHBI B COOTBETCTBUU C IPYIIION JIUYHOCTHBIX PE3YyJIHTATOB.

2. MeranpenMeTHbIE pe3ydbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTebHON
IIPOrpaMMbl TPEJCTABICHBl B COOTBETCTBUM C MOATrPYIIIAMH YHHBEPCAIbHBIX
y4eOHBIX JICHCTBUIA.

3. [IpenmeTHbIE pe3yJIbTaThl OCBOCHUS OCHOBHOM 00pa30oBaTEIbHONU MPOrpaMMbI
Ipe/ICTaBJIEHbl B COOTBETCTBUHU C FPyNIIaMU PE3yJIbTaTOB YU€OHOIO MpEeAMETA.
JInYHOCTHBIE pe3yJIbTAaThI

IIporpammHuble Tpe0OBaHUSI K YPOBHIO BOCIHMTAHHOCTH (JIMYHOCTHBIE
pE3yNbTaThI):

. c(hOpMHUPOBAHHOCTh BHYTPEHHEU [IO3ULMHU oOyyaromierocs,
AMOIIMOHAILHOMOI0XKUTEIbHOE OTHOIIEHHE O0y4Yarolierocs: K IIKOJe, OpUEHTAIUs
Ha [I03HAaHKWE HOBOTO;

* OpHEHTaIMs Ha 00pa3ell MOBEACHUS «XOPOUIETO yUeHUKA;

* cOpMHUPOBAHHOCTh CAMOOLIEHKH, BKJIFOUasi OCO3HAHHE CBOMX BO3MOXKHOCTEH B
YYEHUHU, CIIOCOOHOCTH aJIeKBAaTHO CYJIUTh O MPHUYMHAX CBOETO yclexa/Heycrexa B
YYEHUH; YMEHNE BUJIETh CBOU JIOCTOMHCTBA U HEIOCTATKH, YBaXKaTh c€0sl U BEPUTH B
ycrex;

* c(hopMHPOBAHHOCTh MOTUBALIUHU K YU€OHON JESATEIbHOCTH;

* 3HaHWE MOPAJIBHBIX HOPM U C(OPMHUPOBAHHOCTH MOPAIBHO-3THUECKUX
CYXJIE€HUH, CIOCOOHOCTh K PELICHUIO0 MOPaIbHBIX MPOOJIEM Ha OCHOBE KOOPIUHALUU
pa3IMYHBIX TOYEK 3PEHHUs, CIIOCOOHOCTh K OIIEHKE CBOMX IOCTYNKOB U JEHCTBHM
APYTruX JIOAEH ¢ TOYKM 3peHHs] COOJIOJCHUS/HApYIICHHUS MOpAJIbHONW HOPMBI.
IIporpaMmMHBIe TPeOOBAHNMS K YPOBHIO PAa3BUTHS:

* ¢(hOpMHUPOBAHHOCTH MPOCTPAHCTBEHHOI'O MBIIUICHUS, YMEHUE BUAETh OOBEM B
IJIOCKUX IIPEAMETAX;

* yMmeHue oOpabaThiBaTh U CHUCTEMATU3UPOBATH OOJBIIOE KOJIMYECTBO
uHbopMaImy;

* CcpOpPMHUPOBAHHOCTh KpPEATUBHOTO MBILIUICHUS, [OHUMAaHHUE TPUHIUIIOB
CO3J1aHHs HOBOTO IIPOJYKTA;

* c(hopMHPOBAHHOCTH YCUAUYNBOCTH, MHOT033/JaYHOCTH;

* cpOPMHUPOBAHHOCTh CaMOCTOSITEIBHOTO IMOAXO0Ja K BBIOJIHEHUIO Pa3IMYHbIX
3a/a4y, yMEHHE padoTaTh B KOMaHJAE, YMEHHE IPaBUIBHO JEJIErMpOBaTh 3a/1ayu.
MeTtanpeaMeTHbIe pe3yabTaThl

BeIlmycKHUK Hay4dnTes:

* CJIEIOBaTh TEXHOJOIMH, B TOM YHCJIE B MPOLIECCE U3TOTOBIEHUS CYOBEKTUBHO
HOBOTO ITPOAYKTA;

* OLICHMBATh YCJIOBUS INPUMEHMMOCTH TEXHOJIOTMHM, B TOM YHCIIE C IO3ULUU
HKOJIOTHYECKOM 3aINAIIEHHOCTH;



* NPOrHO3MPOBATH IO M3BECTHOW TEXHOJOTMH BBIXOJbl (XapaKTepUCTUKH
MPOJYKTa) B 3aBUCUMOCTH OT U3MEHEHHS BXOJ0B/IapaMeTpOB/pECYpCOB, MPOBEPSIThH
MPOTHO3bl OMBITHO-3KCIEPUMEHTAIIBHBIM MYTEM, B TOM YHCJIE CaMOCTOSITEIbHO
IUTAaHUPYS TAKOTO POJA IKCIIEPUMEHTHI;

* B 3aBUCUMOCTH OT CHUTYyallUM ONTHUMHU3HPOBATH Oa30Bble€ TEXHOJIOTUHU
(3aTpaTHOCTh — KauyecTBO), MPOBOAUTH AaHAJIW3 AJIbTEPHATUBHBIX PECYPCOB,
COCIMHATh B €IUHBIA IUIAH HECKOJIbKO TEXHOJIOTMH 0€3 WX BHIOM3MEHEHHS s
IOJyYEHUs]  CIOXKHOCOCTAaBHOIO 7 MaTepUaJIbHOTO WM  MH(GOPMALMOHHOIO
MPOJYKTA; IPOBOJUTH OLICHKY U UCTIBITAHUE MOJIYYEHHOT'O MPOJIYKTa;

¢ MNOpPOBOAUTH daAHAJIN3 HOTpe6HOCTefI B TCX WIN HWHBIX MATCPUAJIBHBIX HIIN
I/IH(I)OpMaI_II/IOHHBIX NpoAYyKTax;, ¢ OIMCBIBATHL TCXHOJIOI'MYCCKOC PCUHICHUC C
IMOMOIIIBIO TCKCTA, PUCYHKOB, I“pa(pI/I‘ICCKOFO 1/1306pa>1<eH1/1$[;

* QHAIM3UPOBATH BO3MOXKHBIC TEXHOJOTUYCCKUE PEIICHUS, OMPEeIsITh HX
JOCTOMHCTBA W HEJOCTAaTKM B KOHTCKCTE 3aJIaHHOW CHUTYallud; * TPOBOJIUTH U
aHAIM3UPOBAaTh  Pa3pa0dOTKy W/WIM  peaju3alui0 MPUKIATHBIX  IPOCKTOB,
IPEIIOIaratoIuX:

* OINpEJCIICHHE XapaKTePUCTUK M pPa3padOTKy MaTepUajbHOTO MPOaYKTA,
BKJIFOYass €ro MOJCIMPOBaHUE B HWH(POPMAIMOHHON cpefe (KOHCTPYKTOpE),
BCTpPaWBaHUE CO3J]JaHHOTO HMH()OPMAIMOHHOTO MPOJyKTa B 3aJaHHYI O0O0JIOYKY, ®
M3rOoTOBJICHUE WH(OPMAIIMOHHOTO MPOJIYKTa IO 3aJaHHOMY aJrOPHTMY B 3aJIaHHOMN
0007104YKE;

Conep:kanmne nmporpaMmmbl

OcHoBHBIE pa3/iesibl NPOrpPaMMbl

Brenenue B 0CHOBBI TeOMH()OPMAIIMOHHBIX CHCTEM M TIPOCTPAHCTBEHHBIX
naHHbIX. OOyyaromuecs MO3HAKOMSTCS ¢ Pa3TMYHBIMH COBPEMEHHBIMHU
reonH()OpPMaAITMOHHBIMHA CUCTEMaMH. ¥Y3HAIOT, B KaKMX 00J1acTsIX
IpUMEHsIETCS TeonH(OpMaTHKa, KaKhe 3aJJa4l MOXKET PeIaTh, a TAKXKE KakK
oOydaromnuecst MOTYyT CaMH MPUMEHATDH €€ B CBOCH MOBCEHEBHOM JKU3HU.

Ypok pabotsl ¢ [JIOHACC. Obyyaromuecss 6a30BO yCBOST MPUHITUIT
no3urmonupoBanus ¢ momoiisio 'HCC. Y3HatoT, Kak MOXXHO
OpraHHU30BaTh COOP CIYTHUKOBBIX JAaHHBIX, KAK OHU MPEJCTABIISIOTCS B
TEKCTOBOM BHJIE U KaK UX MOXHO BU3YaJIU3UPOBATh.

Br160op poeKkTHOTO HampaBieHUs U pacipeiesieHue poieit. Beidoop
npoekTHOrO HanpasieHus. [locranoBka 3anauu. MccnenoBanue
npobnematuku. [InanupoBanue npoekra. Pacnpenenenue poneil.

VYerpoilcTBO U mpuMeHenne 0ecnuaoTHUKOB. O0yyaroiuecs
MO3HAKOMSTCS ¢ ucTopuen npuMmeHeHust bAC. Y3Hat0T 0 COBpEeMEHHBIX
BAC, xakue 3a/1aun MOKHO peIIaTh ¢ UX MOMOILBIO. Y 3HAIOT TaKkKe

OCHOBHOE YCTpOUCTBO cOBpeMeHHBIX BAC.




OcHOBBI ChEMKH ¢ OecTUIOTHUKOB. OOyyaromuecs: y3HaroT, Kak co31aéTcs
nonétHoe 3ananue 1 bAC. Kak npou3BoauTcs 3anmyck U ganbHeHIas
cbéMKa ¢ nomombio BAC. A Takke Kakue pe3yabTaTbl MOXKHO MOJYYUTh U
KaK 3TO c/ieNaTh (MoiaydeHre opTodoTorniaHa u TpEXMEPHOU MOJIEIN).

Yry6néHHoe u3yueHrue TeXHOJIOTU 00pabOTKU I'e€0IaHHbBIX.
ABTOMaTU3UPOBAHHOE MOJICIUPOBAHNE OOBEKTOB MECTHOCTHU C TTOMOIIIBIO
AgisoftPhotoScan.

Co6op reonannbix. A3podhoTochEMKA, BBIOJIHEHUE ChEMKH MECTHOCTH T10
NONETHOMY 3a/IaHUIO.

O6paboTka u ananu3 reoganubix. Co3nanue 3D-monenei.

N3yuenne yctpoiicTBa i1 NpOTOTUNMPOBaHUA. O3HAKOMIIEHUE C
yCTPOMCTBAMU MPOTOTUITUPOBAHUS, TPETOCTABICHHBIMUA 00YYaIOUUMCH.
OO6yuaroiuecs y3HalOT 00IIMe MPUHIUIBI PAOOThI YCTPONCTB, a TaKkKe
KOI'1a OHU IPUMEHSIOTCS U YTO C UX MMOMOLIBIO MOKHO MTOTYYHUTb.

10

[ToaroToBka JaHHBIX ISl YCTPOMCTBA MPOTOTUIIMPOBaHUs. [loaroroBka
3DMopenei, 3KCopT JaHHBIX, TOATOTOBKA 3alaHUI 10 MeYaTH.

11

[IporoTunuposanue. [Ipumenenue yctpoicTB npototunupoBanus (3D-
MIPUHTED).

12

HOCTpOGHI/IG IMPOCTPAHCTBCHHBIX CIICH. I[OHOJIHGHI/IC MOI[GJ'IGﬁ I10 JaHHBIM
aC-)pO(i)OTOCT)éMKI/I C IOMOIIBIO PYUYHOI'O MOJCIIMPOBAHUS U IIOATOTOBKA K
IIcC4aT Ha YCTpOﬁCTBaX MMPOTOTUIINPOBAHUA.

13

[TonroroBka npe3enTauuii. MI3yueHrue OCHOB B ITOJAITOTOBKE MPE3EHTAIIHH.
Co3pnanue npe3eHTanuu. [ToaAroToBka K npeACTaBICHUIO PEATM30BaHHOTO
MPOTOTHIIA.

14

3amura mpoekToB. [IpeacTaBieHne peaaTn30BaHHOTO MTPOTOTHUIIA.

Keiic 1.
oOydJaromuxcs ¢ pPa3HOBHUIHOCTSAMH JaHHBIX. Pemas 3amady keiica, oOywaromuecs
MPOXOIAT CIACAYIOIINE TEMATHUKH: KAapThl W OCHOBBI HMX (DOPMHUPOBAHUS, H3YUCHUC
YCJIOBHBIX 3HAKOB W TMPHUHIIMIIOB UX OTOOPa)KEHHS Ha KapTe; CUCTEMbl KOOPJMHAT U
MPOCKIIUIA KapT, NX OCHOBHBIC XapaKTEPUCTUKH U BO3MOXKHOCTH ITPUMEHEHHS; MacIITad

Keiicsl, BXoAsiliue B IporpaMmmy

CoBpeMeHHBIE KapThl, WIM Kak onucatb 3emnto? Kelic 3HakoMuT

U Jp. BCTIOMOTATEIbHBIE HHCTPYMEHTHI (DOPMUPOBAHUS KAPTHI.

Keiic 2. ['mobanpHOE mo3uimonupoBanue «Haiinu ce6a Ha 3emHOM miape». HecmoTps
Ha TO, YTO HABUTAaTOPbl U CIOPTUBHBIE TPEKEPHI CTAJIU HEOTHEMJIIEMON YAaCThIO HAIIEH
KU3HHU, MAJIO KTO 3HAeT NpUHIUI UX padboThl. [Ipoiias keiic, oOydaroniuecs y3HalT Ipo

I'NIOHACC/
npuMmeHeHne. [IpuMmenenne norrepoB. Bu3syanusanus TEKCTOBBIX JAaHHBIX Ha KaprTe.

COBI[EIHI/IG KapTbl HHTCHCHUBHOCTH.

GPS — npuHnunel paboThl, HUCTOPHUIO, COBPEMEHHBIE CHUCTEMBI,



Keiic 3.1. Aspodotochbémka. «Jlyisi dyero Ha caMoOM Jielieé HYKE€H OeCHHIOTHBIN

neTaTeNbHbId annapat?y. OOBEMHBIN Kelc, KOTOPBIN MO3BOIUT 00YYarOIIUMCS OCBOUTh

MMOJHYIO TCXHOJOITMYCCKYIO ILEIOYKY, HCIIOJB3YyCMYIO KOMMCPUCCKUMHU KOMIIAHHUAMMU.

YerpoiictBo v npuHumibl pyHkiuonupoBanus BIIJIA, OcHoBbl pOTO- U BUAEOCHEMKHU

U npuHIMNOB nepenaun nHpopmanuu ¢ BITJIA, o6pabotka nanusix ¢ BITJIA.

Keiic 3.2. I3meHeHMe cpebl BOKPYT MIKOJIBL.

IIpononkenue keiica 3.1. OOyyaromuecs, UMesl B CBOEM PACTIOPSHKEHUH 3JIEKTPOHHYIO

3D'MOI[GJ'IB IOKOJIbI, IIPOAOJIKAIOT BHOCHUTb M3MCHCHHA B IIPOAYKT C 1LCJIbIO

OmaroyctpoiictBa paiioHa. OOydaronuecs MPOJOJKAIOT COBEPIICHCTBOBATh CBOM

HaBbIK 3D-MoenpoBaHus, 3aBepiias MPOeKT.

TemaTu4eckoe MIIAHUPOBAHUE

Ne Jat dopma Koua- Tema 3ansaTus
n/ a 3aHATH BO
I | yaco

dDopMma
KOHTPOJIA

1 JU/TIP 3nakomcTBO. TexHuKa
0€e30IMaCHOCTH.
BBoaHoe 3ausarue
(«Mewnss mup»). Keiic
1

JlemoHcTpanu
S pelIeHus
Kelca

2 JI/TIP Heo6xoanMocThb
KapThl B COBPEMEHHOM
mupe. Chepsl
PUMCHCHHUS,
TIEPCTICKTUBBI
WCIIOJIb30BaHUS KapT.

becena

3 JI/TIP BekTopHbie TaHHBIC
Ha KapTax.
3HakoMCTBO ¢ Beb-
I'"C. 1BeT Kak
aTpuOyT KapThI.
3HAKOMCTBO C
KapTorpadu4ecKUMH
OHJIANH-CEPBUCAMHM.

becena

4 JU/TIP Cser u niBeT. Ponb
1uBeTa Ha kapre. Kak
3aCTaBUTH IIBET
paboTtath Ha cebOs?

becena

3) JUTIP Co3nanue u
MyOTMKaIs

COOCTBEHHOU KapThI.
Keiic 2

Penrenue
Kerca

6 JU/TIP CucreMbl
rJ100aJILHOTO

MO3NIHUOHUPOBAHUA

Jlexus




JUTIP

IIpumeHeHnue
CIIyTHUKOB IS
IIO3UIIMOHUPOBAHUS

JUTIP

Hctopus dororpadumn.
®dororpadus kak
Croco0 U3yueHus
OKPY’KaIOLIEro MUpa.

DKCKypcus

JU/TIP

XapakTepUCTUKHU
dboToanmapaTos.
[lonyuenue
KayeCTBEHHOT'O
boTOCHUMKA.

3ausarue-
COpEBHOBAHUE

10

JU/TIP

Cozpnanue
chepuuecKkux
naHopaMm. (OCHOBHBIE
TIOHSTHS.
HeobOxomumoe
o0opyI0BaHUE.
Texnuka CbEMKU
chepruecKux
naHopaM  pa3IUYHOU
anmnapatypoi (Kamepbl
cMapT(hOHOB oe3
MITAaTUBOB, IMU(POBHIE
doToanmnaparsl co
ITATUBAMHU U T. 1.).

Jlexims

11

JUTIP

Coznanue
chepruyecKux
na"nopam. CiimBka
MOJIYYEHHBIX
dboTorpaduii.
Koppekuus u peryiib
naHopam.

3aHgaTue-
COpEBHOBAHUE

12

JUTIP

doTtorpammerpus u e
BIIMSIHUE HA
COBPEMEHHBIN MUP

becena

13

JUIIP

Cuenapuu CbEMKH
O0OBEKTOB JJIs
MIOCIICTYFOIIIETO
MOCTPOCHUS UX B
TPEXMEPHOM BUJIE.

Macrep-knacc

14

JU/TIP

[IpuHIIMIT TOCTpOCHUS
TPEXMEPHOTO
M300paKeHUS Ha
KomnbroTepe. Pabora
B
dboTOorpaMMeTPUUIECKO

Jlexus




M 10 —
AgisoftPhotoScan nnu
aHAJIOTUIHOM.
O6paboTka OTCHATOTO
MaTepuana.

15

JU/TIP

becnunoTHuk B
reouH(popMaTuKe.
YceTpolcTBO U
IpUMEHEHHE JIPOHA.

becena

16

JU/TIP

Texanueckue
ocobennoctu BITJTA.

becena

17

JU/TIP

IInnorupoBanue
BIUIA.

DKcKypcus

18

JU/TIP

Hcnionp3oBaHue
OECIUIIOTHHUKA
JIJI51 CbEMKH
MmectHOocTH Kelic

3.1

Pemenue
Kerca

19

JI/TIP

Bosuukaromniue
poOJIeMbI TIPU
co3nanuu 3D-
Moaeieii. CiocoObl
peIaKTHPOBAHUS
TPEXMEPHBIX MOJIENICH

becena

20

JUTIP

Texnomoruu
MPOTOTUIIUPOBAHUA.
YcrpoucTBa mist
BOCCO3JaHUS

TPEXMEPHBIX MOJIEIIEH.

Pabora ¢ 3D-
TIPUHTEPOM.

Jlexus

21

JUTIP

duznyeckue u
XUMHUYECKHE
CBOMCTBa
miactuka st 3D-
MIPUHTEPA.
Ileuatn
TPEXMEPHOU
MOJICJIM IITKOJIBI.
Keiic 3.2

JlemoHCcTpauu
S peIICHUS
Kelica

22

JU/TIP

Pa6ota B I10 mia
PYYHOI'O TPEXMEPHOTO
MOJEIUPOBAHUST —
SketchUp unu
aHAJOTUYHOM

3ausartue-
COPEBHOBAHUE




23

JUTIP

OKCIIOPTUPOBAHUE
TPEXMEPHBIX (HAIITOB.
IIpoekTupoBanue
COOCTBEHHOMH CIIEHBI.
Keiic 3.1
(mpoaoJKeHue)

Pemienune
Kenca

24

JU/TIP

Ileuats MOgenu Ha
3D-npunTepe.
Odopmienue
TPEXMEPHOU
BCII[CCTBECHHOM
MOJICJIN.

Macrep-knacc

25

I1p

[TonroToBka 3amUThI
IIPOEKTA.

IIpoekTHas ceccust

26

I1p

3ammTa IpoeKTOB

IIpoexTHas
ceccus

27

3aKITIIOYUTEIILHOC
3anstue. Iloasenenue
UTOTOB pPalOOTHI.

Macrep-knacc

HacraBHuk IMporpaMmabl ((FGOI/IH(l)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX AKTYaJIbHBIX

3HAaHUHU 10 HaIlPaBJICHUIO I'COIMMPOCTPAHCTBCHHBIX TeXHOHOTHﬁ, d TaK)KC T'CHCPHUPYCT HOBLIC
IMoAXOAbI U PCIHICHMA, BOILIOIIAA UX B PCAJIbHBIC IIPOCKTHI. HacTtaBHuk siBisieTcs I'paMOTHBIM
CIICcouaJInuCToM B obOnactu I’GOI/IH(bOpMaHI/IOHHBIX CHCTCM, CJICIUT 3a HOBOCTIMHU CBOEM
oTpacCiii, HU3y4acT HOBBIC TCXHOJIOTHUHU. O6J'Ia,IIaGT HaBBIKaMH HpOGKTHOﬁ JACATCIBHOCTH,

BHEJPsIst €€ IPUHIIMIIBI B TIPOLIECC 00YUYCHUSI.
HacTtaBHUK B paBHOM cTeNeHH 001a1a€T KaK CHCTEMHOCThIO MBIIIJICHUS, TaK U JyXOM

TBOPUYECTBA; MOOUJIEH, yMEET paboTaTh B KOMaH/I€, KPUTUUECKU MBICIHTh, AHAJIU3UPOBATH U
0000111aTh OIBIT, TEHEPUPOBATh HOBOE, YMEET CTaBUTh 3a/laud M peliaTh HMX, a TaKKe
paboTaTh B YCJIOBHSX HEOMNPENEIEHHOCTH W B paMKax MPOEKTHOW mapanurmel. [Tomumo
ATOr0, HACTAaBHUK 00JaaeT NeJarornyecKo Xapu3Moi.




Conep:kanmne y4eOHOI o njiaHa

OcHoOBHbBIE pa3Jeibl IPOrPaMMBbI Y4e0OHOI0 Kypca

1) BBenenrue B OCHOBBI T€OMH(POPMALIMOHHBIX CUCTEM W MPOCTPAHCTBEHHBIX JTAHHBIX.
VYyamuecss NO3HAKOMATCA C Pa3jIMYHBIMU COBPEMEHHBIMU T'€OMH()OPMALMOHHBIMU
CUCTEMaMU. Y3HAIOT, B KAKUX 00JIaCTAX MPUMEHSETCs] TeOMHPOpMaTHKa, KaKue 3aauu
MOXET pemarb, a TAaKKE KaK ydallhecs MOTYyT CaMH IIPUMEHSTh €€ B CBOEH
NOBCEIHEBHOM KM3HHU.

2) VYpok paboret ¢ TJIOHACC. VYwuammecs 0a30BO  YCBOAT  IPHUHIIMI
no3unimonupoBanust ¢ nomomplo 'HCC. VY3Haror, kak MOXXHO OpraHu30BaTh cOOp
CIYTHUKOBBIX JaHHBIX, KAK OHH MPEJCTABISIOTCS B TEKCTOBOM BHJIE U KaK UX MOYKHO
BU3YaJIU3UPOBATb.

3) BbiOop mpoekTHOro HampaBlIeHUS U pachpeneseHue posei. Boibop mpoekTHoro
HanpaieHus. IloctanoBka 3amaun. MccnegoBanue mnpoGnematuku. IlnmanupoBaHue
npoekra. Pacnipenenenue poei.

4) YCcTpoHCTBO U NMpUMEHEHNE OECIMIIOTHUKOB. YYallrecs MO3HAKOMSITCSI C UCTOpUEH
npumeHeHus: BAC. Y3unaiot o coBpemenHbix BAC, kakue 3a7a4i MOXKHO pelaTh ¢ X
NOMOIIBIO. Y3HAIOT TAKKE OCHOBHOE YCTPOUCTBO coBpeMeHHBIX BAC.

5) OcHOBBI CHEMKH C OCCITUIOTHUKOB. YUaIHecs Y3HAIOT, KaK cO3MaéTcs MONETHOE
3aganue 1t BAC. Kak mpou3BoguTcs 3amyck U gajdbHeuas cbémka ¢ momornibio bAC.
A Takke Kakue pe3ysibTaTbl MOXKHO TMOJYYUTh M KaK 3TO cJlejarh (MOJydyeHue
oprodoToruiaHa U TPEXMEPHOU MOJICIIN ).

6) YriyonéHHoe u3ydeHHe TEXHOJIOTUH 00pabOTKHU reogaHHBIX. ABTOMAaTH3UPOBAHHOE
MOJICTUPOBaHNE 0OBEKTOB MECTHOCTH ¢ ToMolbio Agisoft PhotoScan.

7) COop reomaHHBIX. Ad’pOPOTOCHEMKA, BBIMOJHEHHE CBEMKA MECTHOCTH IIO
[IOJIETHOMY 3aaHUIO.

8) O0paboTka u aHanu3 reojanHbix. Co3nanue 3D-monaeneil.

9) Usyuenue ycTpoicTBa Uisi MPOTOTUNHpPOBaHMs. O3HAKOMJIEHHE C YCTPONCTBaMHu
MPOTOTUIUPOBAHUS, TIPEIOCTABICHHBIMA YYaIIUMCS. YdUalluecs Y3HAIT oO0IIue
MIPUHIHUIIBI pA0OTHl YCTPOMCTB, a TAK)KE KOT/Aa OHU MPUMEHSIIOTCA M YTO C UX OMOIIbIO
MOHO MOJIY4YUTb.

10) TloaroroBka nmaHHBIX [IJsi ycTpoicTBa mnporoTunupoBanus. [loaroroBka 3D-
MoOJIesel, SKCIOPT JaHHBIX, MOATOTOBKA 3aJJaHUM MO MEYaTH.

11) IlporotunupoBanue. [Ipumenenue yctpoiicTB nmpotorunupoBanusi (3D-npuntep).
12) TloctpoeHue NPOCTPAHCTBEHHBIX CIeH. JlomosHeHue Mojened Mo JaHHBIM



a’po(OTOCHEMKHM C MOMOILBI0 PYYHOTO MOJEIMPOBAHUS M TOJATOTOBKA K MEYaTH Ha
YCTPOMCTBAaX NPOTOTUITUPOBAHMS.

13) IloaroroBka npe3eHtauuii. Mi3yuenue ocHOB B moArotoBke npeseHtrauuu. Coznanue
npe3eHTanuu. [lonroroBka K mpeacTaBlIeHUIO peaJTu30BaHHOIO MPOTOTHUIIA.

14) 3amuTa IpOEKTOB.

KaJIeHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHE

Ne Pa3zaesibl nporpaMmMsbl y4e0HOI0 Kypca Bcero Mara
n/n JacoB
1 3aakoMcTBO. Texuuka 0e3onacHoct. BBogHoe 2

3ansaTHe («MeHsAst MUP»).

2 Benenne B reonHGOpMaIMOHHBIOE TEXHOJIOTHH. 24
Keiic 1. CoBpeMeHHbIE KapThl, UM KAK OIUCATh
3emunro?
2.1 Heo0xonuMocTh KapThl B COBPEMEHHOM MHUPE. 6

Cdepsl npuMeHEHUs, TEPCIICKTUBbI
UCIIOJIb30BAaHUS KapT.

2.2 BekTopHbie 1aHHBIC HA KapTax. 3HAKOMCTBO ¢ 6
Be6-I'MC. 1IBet kak aTpu0yT KapThl. 3HAKOMCTBO
C KapTorpapuyecKuMu OHJIAWH-CEPBUCAMH.

2.3 Cget u 11BeT. Posb 11BeTa Ha kapre. Kak 6
3aCTaBUTH IBET paboTaTh Ha ceOs?

2.4 Coznanue u myoJMKaIys COOCTBEHHON KapThI. 6

3 Keiic 2: «['no6ajibHOE MO3UIIMOHUPOBAHME 10

«Haiiam ce0st Ha 3eMHOM HIape».

3.1 Cuctembl r1100a15HOTO MO3UIITMOHUPOBAHUS 5
3.2 [IpuMeHeHne CIyTHUKOB JI O3UIIUOHUPOBAHUS

4 ®otorpadumn U NnaHOPaMbI 24
4.1 Uctopus pororpadun. @otorpadus kak crocod 6

W3YUYCHUS OKPYIKAIOIIET0 MHPA.

4.2 Xapaktepuctuku Qotoannaparos. [lonydyenue 6
KaueCTBEHHOTO (DOTOCHUMKA.

4.3 Coznanue chepuueckux maHopam. OCHOBHBIE 6
nousitus. HeoOxoaumoe obopynosanue. TexHuka
ChEMKH c(hepruecKux maHopaM pa3TuIHON
anmnapaTtypou (kamepsl cMapTPOHOB O€3
ITATUBOB, IU(PPOBBIE (hOTOAMIAPATHI CO

IITaTUBAMH U T. 11.).




4.4

Cosznanue cepuueckux nanopam. CiinBka
noytyueHHbIX Qotorpaduil. Koppekuus u peryuib
aHopam.

OcHosbl a3podorochémku. Illpumenenue BAC
(0ecnMIOTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorocbémre. Keiic 3.1. «I1s1 yero na
CaMOM J1eJie HyKeH 0eCIMIOTHbII
JieTaTeJbHBIN anmapar?».

40,5

5.1

doTrorpaMMeTpus U €€ BIUSIHUE HA COBPEMEHHBIN
MHUP

5.2

Cuenapuu cbEMKH O0BEKTOB JIJIS1 IOCIIEAYIOLIETO
MOCTPOCHHMS UX B TPEXMEPHOM BUJIE.

5.3

[TpyuHIUII TOCTPOCHUS TPEXMEPHOTO
n300paxeHus Ha komnbioTepe. Pabora B
¢pororpammerpudeckom [10 — AgisoftPhotoScan
Wi ananoruyHoMm. OOpaboTKa OTCHSATOTO
MaTepuana.

5.4

becnmioTHUK B reonHpOpMaTUKe. Y CTPOMCTBO U
IPUMEHEHHE JIPOHA.

5.5

Texunueckue ocooennoctu BITJTA.

5.6

ITunotupoBanue BITIA.

5.7

Hcnonp3oBanue OSCIIMIOTHHUKA UISI CHEMKH
MECTHOCTHU

5.8

Boznukatomue npo6siemsl mpu coznanuu 3D-
moaeneit. CriocoObl peakKTUPOBAHUS
TPEXMEPHBIX MOJIEJIEN

5.9

TexHonoruu NpOTOTUIIUPOBAHUA. Y CTPOMCTBA
JUUIS BOCCO3/IaHUsI TPEXMEPHBIX Mojiesiei. PaGoTa
¢ 3D-npuHTEPOM.

4,5

5.10

duznyeckue 1 XMMHYECKHE CBOMCTBA IJIaCTUKA
s 3D-nipunTtepa. [leuats TpExmepHON MO1€NIH
IITKOJIBI.

Keiic 3.2. U3meHeHue cpebl BOKPYT HIKOJIbI.

42

6.1

Pa6ora B IIO gms pyuHoro TpEXMEPHOTO
MozaenupoBanusi — SketchUp wiin aHanoruyHom

6.2

DKCIOPTUPOBAHUE TPEXMEPHBIX (aiinos.
[IpoexkTupoBanue COOCTBEHHOMN CIICHBI.

6.3

[Teyats monmenu Ha 3D-mipuntepe. OdopmieHue
TPEXMEPHOU BEIIECTBEHHON MOJIEJIN




7 IMoaroroBka 3aUTHI MPOEKTA. 7
3ammTa NpoeKToB.

8 3akiouuTe/IbHOe 3aHsTHE. ITonBenenue 2
HUTOr0B padoTHI.

YciaoBus peanuzauMu NporpamMmmbl

MarepuajibHO- TeXHHYeCKOe o0ecreyeHue:

OcBoenue IMporpaMmabl Tpe6yeT HaJIM4YUA yqe6H0ro Ka6I/IHeTa, OCHAIICHHOI'O THUITOBBIM

o0opyoBaHueM (CTOJIBI, CTYJibsl), B TOM WYHCJI€ CHEHUATU3UPOBAHHON yueOHOU

MeOEJIbI0 U CpCaACTBaMH O6y‘{€HI/IH, JOCTATOYHBIMHU JI1 BBITIOJTHCHUA Tp€6OBaHHﬁ K

YPOBHIO TIIOATOTOBKM Yy4YaIIHUXCA. B kaOunere JOJIZKHa ObITh MarHHWTHas JOCKa,

MyHBTHMGHHﬁHOC 060py)1013aHHe, KOMITIBIOTCP. MaTCpI/IaHBHO-TCXHI/I‘ICCKHC YCIIOBHA

peanu3anuu OCHOBHOW 00pa3oBaTeNbHOM MporpamMMmbl (10 CyTH, OObEIWHEHHE BCEX

pPeCypcoB, MPOIUCAHHBIX B KeHcax).

Cnucok o6opynoBanusi

Ne i/ HanmenoBanue KpaTtkue texHuueckue Exn. mam. | Ko -
XapaKTEPUCTUKHU BO
1 Komnbrorepubiii kinace UKT
1.1 M®YV (mpunTep, CKaHep, MunuManbsHbIe: popMar 1
KOITHD) A4, nmazepHsIii, 4/0.
1.2 HoyTtbyk HacTaBHMKA ¢ HoyTtOyk: IIT. 1
IpEeAyCTaHOBICHHOM MPOU3BOJUTEIBHOCTD

OIEPALMOHHON CHCTEMOM,
0(HCHBIM MMPOTPAMMHBIM
o0ecrieueHrueEM

npoieccopa (1o TecTy
PassMark — CPU
BenchMark
http://www.cpubenchmark.n
e t/): ue menee 2000
eIMHULL, O0BEM
OICPATUBHOM MMaMSITH: HE
Menee 4 1'0; 00béM
Hakorutess SSD/eMMC:
He meHee 128 I'0; I1O s
pocMOTpa 1
pelaKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, 3JICKTPOHHBIX
TaOJIUII ¥ TIPE3CHTAIIUM
pacupOoCTpaHEHHBIX
dbopmaros (.odt, ,txt, .rtf,
.doc, .docx, .ods, .xls, .xlsx,

.odp, .ppt, .pptx).




1.3

HoyTbOyk ¢ mpeaycTaHOBIEHHOM
OIEPALMOHHON CUCTEMO,

O UCHBIM MPOTPAMMHBIM
obecrnieueHuEM

Hoytb6yk: ne nuxke Intel
Pentium N (unu Intel
Celeron N), ae Hmke 1600
MT'1, 19201080, 4Gb
RAM, 128Gb SSD;
MPOU3BOUTEILHOCTD
npoiieccopa: He menee 2000
eaunuil; 110 gus
pocMoTpa U
pEIaKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX
TaOIUI] U TIPE3CHTAINI
pacpoCTpaHEHHBIX
dbopmartos (.odt, ,txt, .rtf,
.doc, .docx, .ods, .xls, .xlIsx,

.odp, .ppt, .pptx

IT.

1.4

NHTEpakTHBHBIN KOMILIEKC

KomuuectBO
OJTHOBPEMEHHBIX
KacaHu— He MmeHee 20

T

YPpOK TeXHOJIOruu

2.1

AITUTHBHOE 000pYI0OBAHKE

2.2

3D-o60pynoBanue (3DnpunHTED)

3D-o060pynoBaHue
(3Dnpunrep)
MuHUManbHBIE: THIT
npuntepa: FDM; marepuain:
PLA; paGouwuii crou: ¢
MOJI0TPEBOM; paboyast
obnacts (XYZ): ot
180x180x180 MM; CKOpPOCTH
neyatu: He MeHee 150
MM/CEK; MUHHUMAaJIbHAas
TOJIIITMHA CJIOsA: He Oonee 15
MKM; dopmart (aitnon
(ocnoBnbie): STL, OBJ;
3aKPBITBIA KOPIYC

IIT.

2.3.

[Imactuk nma 3DnpunTEpa

TommuHa mI1acCTUKOBOU
HutH: 1,75 mMm; . 15 20
marepuan: PLA; Bec
KaTyumku: He Me”ee 750 rp.

IIT.

15

2.4.

I1O nns 3DMoaenupoBaHus

OO0ayHbIif HHCTPYMEHT
CAIIP/ACVII,
OXBAaTBIBAIOIINN BECH
nporiecc paboThl ¢
W3CTUIMH — OT
MIPOCKTUPOBAHHUS JI0
W3TOTOBJICHUS.

2.5.

[IIneM BUpTYyaIbHOU

OO61ee pa3penieHne He

KOMIIJICK




peanbHOCTU

menee 2160x1200
(10801200 niist Kaxa0T0
ry1a3a), yroia o03opa He
menee 110

2.6.

[lIraTuB 11 KperieHus
0a30BbIX CTAHIMH

Kommekt u3 nByx
mTaTuBOB. COBMECTUMOCTh
CO LUIEMOM BUPTYaJIbHOMU
peanbHOCTH, 11.2.3.

KOMIIJICK
T

2.7

Hoyt6yx ¢ OC nns VRunema

KonnuecTBo snep
npoleccopa - He meHee 4
TakToBas yacToTa
MpoIeccopa - He MEHee
2500 MI'u Buneokapra - He
nmxke Nvidia GTX 1060, 6
I'0 Bugeonamsate O0BEM
ONEpPATUBHOM MaMSITHU - HE
MeHee 8 ro

IT.

2.8

MHOT0II0JIL30BaTEIIHLCKAS
CHUCTEMa BUPTYAJILHOMN
pEaNbHOCTH € 6- KOOPAUHATHBIM
OTCJIC)KUBAHUEM ITOJIOKCHHUS
I10JIb30BaTeJICH

[Togneprkka MOOHIIBHBIX
[IUIEMOB BUPTYyaIbHOM
peaTbHOCTH IO/
yrnpasiaenueM OC Android;
MOAJEPKKA YIPABIISIONIUX
KOHTPOJIJIEPOB C
BO3MOKHOCTBIO O-
KOOPJMHATHOTO
OTCJIC)KUBAHUS MOJIOKCHUS
B IPOCTPAHCTBE;
TEXHOJIOTHS MOJIHOMN
KOMIICHCAIIUH J1ara
(antilatency): nzo6pakeHue
JIOJDKHO BBIBOJIHUTHCS IS
TOYEK, B KOTOPBIX OKAXYTCS
JIEBBIA U TIPaBbIU Ij1a3a
MOJIb30BATENIS Yepe3 Bpems,
KOTOPOE JOJKHO IIPOUTH €
MOMEHTA HaJajia
omnpeeaeHUs
MECTOTIIOJI0KECHHUS TJ1a3
IOJIL30BATEIIS IO MOMEHTA
OKOHYAHHUS BBIBOJIA
HM300paKeHU. ; TUIOIIAIb
OTCIICKUBAHHUS
MOJIL30BaTeJICli — HE MEHEe
16 KB. M; KOJIMYECTBO
MOJIb30BaTeJIeli — HE MEHEe
3 yen. TpeGoBanus K
CHCTEME OTCJIC)KUBAHUS
MOJIOKEHHUS TOJIb30BaTe e

KOMIIJICK
T




(TpeKkuHra): TUIl CUCTEMBbI
OTCJIEKUBaHUA: 6-
KOOpJMHATHAs CUCTEMa

2.9

®otorpammerpuueckoe 110

[1O nnst 06paboTKH
n300paxeHui u
onpeneneHus Gopmal,
pa3MepoB, TIOJTOKEHUS
Y MHBIX XapaKTePUCTHUK
00BEKTOB Ha
TUTOCKOCTH WJTH B
IIPOCTPAHCTRBE.

IT.

2.1

KBaapokonTtep Mavic Air

KoMnakTHbIN
KBaJIPOKOIITED C
TPEXOCEBBIM
CTaOMIIN3aTOPOM,
kamepoi 4K,
MaKCHUMaJbHOU
JAlIbHOCTBIO MEpeaayn
HE MeHee 6 KM.

2.1

Ksagpokonrep DJI

Tello KBagpokonTep ¢
KaMmepoil, Bec He Oosee
100 T B cOope ¢
MPOIIEIIIEPOM H
KaMepou; ONITHYECKUI
JATYUK OTIPEICITICHHUS
MO3UIUU — HAJNYHE,;
BO3MOYKHOCTb
YIAAJIEHHOTO
IPOrPaMMHUPOBAHUS

IIT.

33

Meaua3zona

3.1

doToanrmapar ¢
00BEKTHUBOM

KonnuecTBo
3¢ (HEKTUBHBIX
MMUKCEJIeH — HE MEHEe
20 MuTH.

IT.

3.2

Buneokamepa

[TnanmeT (s
obecrieueHus
COBMECTHUMOCTH C 11
2.3.6) c npuMEpPHBIMU
XapaKTEPUCTUKAMMU:
JMaroHajib/pa3penieHu
e: He MmeHee 2048x1536

IIT.




MMUKCEJICH; JUaroHaiab
DKpaHa: He MeHee 9.7";
BCTPOCHHAS MaMSITh
(ROM): He menee 32
I'b; paspeenue
(doTOKaMepbl: HE MEHee
8 Mi; Bec: He Ooiee
510 r; BeICOTA: HE
6oxee 250 MM.

3.3 Kapra mamsitu qist O0BEM maMsaTH — HE IIT. 1
dboToanmnapara/Bumeokamep Menee 64 ['0, kiacc He
bl Hke 10
34 [lITatuB Ooxee 5 kr MaxkcumManbHas IT. 1

Harpy3ka: He 1 26
MaKCHMaJIbHAasI BEICOTA
ChEMKH: He MeHee 148

CM
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