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B mocobuu ncnonbzosaHbl MaTepuasbl U3 OTKPbITbIX
ncrourHnkos cetn MutepHert. [Nockonbky MCTOUHU-
Ku, pasMeLuatolme y cebs nHpopMaumio, Aaneko He
Bceraa sasnsAloTca obnagatenaMm aBTOPCKMX Mpas,
NPOCUM aBTOPOB MCMONb30BaHHbIX HaMW MaTepua-
NOB OTK/UKHYTbCS, U Mbl Pa3MEeCTUM yKa3aHue Ha 1x
aBTOPCTBO.

CHopHUK npepgHa3HaYeH WCKUYUTENbHO Af1S He-
KOMMEPYECKOro UCMOb30BaHUA.
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Penen3us Ha pabo4yio nporpaMmy OCHOBHOIO obmero o6pa3oBaHus MO
npeamery «TexHOJOrus»
«"eonHopMaHOHHbIE TEXHOJOTHH
AgTopsi: BeictpoB A.JO., ®omunbIxX A.A.

PaGouasi mporpaMma OCHOBHOro 06mero oGpasoBaHUS «I"eonH(pOpMaALMOHHEIE
TeXHOIOrHM» 110 npeaMery «TexHOIorHs) HanpasieHa Ha (JOpMHUPOBAHUE NPAKTHICCKHX
HaBBIKOB B chepe TeoMHGOPMALMOHHBIX CHCTEM, paboTy ¢ reonpoCTPaHCTBEHHBIMH
JAHHBIMH, ODHMEHTHPOBAHWE W HABHTAlMIO HA MECTHOCTH, H3y4eHHE COBPEMEHHBIX
TeXHOJIOTHH 06pabOTKY MaTepHaloB M NAHHBIX, MCCIIEOBAHME OKPYXKAIOMIEro Mupa ¢
IOMOIIBIO COBPEMEHHBIX TEXHOJIOTHA M CTHMYJIMpOBaHHME HHTEpEca obyuaronmxcs K
TexHUYeCKHM Haykam. IIporpamma (68 dacos) npefHasHa4deHa [Jisi OpraHH3aliH 3aHATHH
yaeHMKOB 7 Kimacca IO TpeIMETHOH oOmactd «TexHonorus» B paMKax obmero
o6pasoBaHus M HampaBleHa OOIIEMHTE/VIKTyalbHOE W TEXHHYCCKOC pAsBHTHC
00y4aromuxcs.

Kypc mossoisier chopMupoBaTh y o0ydaromuxcsi YCTOMYMBYIO CBSI3b MEXAY
WHGOPMAIMOHHEIM ¥ TEXHOJOTMYECKMM HANPABICHMSMM HA OCHOBE pCAIBHBIX
NPOCTPAHCTBEHHBIX [JaHHBIX, TaKUX Kak aspoOTOCHEMKa, KOCMHYECKas CBHEMKa,
BEKTOPHbIE KapThl U JIp.

IIporpamma 06BeUHSET 06Pa30BaTENBHYIO M MPOCKTHYIO COCTABIISIONINE y4aeOHOI
JIeSTeNbHOCTH. TeMaThdeckoe IUIaHWpOBaHME NPOrpaMMBlI COCTOMT M3 TPEX KEeHCOB H
ojHOM J1abopaTopHO#! paboThI:

Keiic 1. CoBpeMeHHsIe KapThl i «Kak orucars 3eMIIo?»;

Keiic 2. TnobaisHoe nosuiponuposanne «Hainu ceOst Ha 3eMHOM I1apey;

Keiic 3. «Jlyis1 9ero Ha caMmoM Jiejle Hy)XeH OeCTHIOTHBIN JNeTaTeNbHBIN anmapaT?y;

JlaGoparopras pabota «®ororpaduu U IaHOPAMBD».

Keiicei W TeMBbl SBJISIOTCS AaKTYaJbHBIMH M COOTBETCTBYIOT IPHOPHUTETHBIM
TEeXHONOTMYECKUM M TEMAaTHYeCKHM HampaBlIeHMsM: KakK C TOYKM 3pEHHS DPHIHKOB
HAIHOHANBHOM TexHonornyeckoi uaumuaTusl (HTH), Tak 1 ¢ TOYKH 3peHHs IPOrpaMMB
«IIudpoBasi 5KOHOMHKA.

JloruKa MOCTPOEHHMs IIPOrpaMMBbl OGECTIeYMBAacT CaMOCTOATENBHOE NPOXOKICHUE
ofyyalomuMucs ~ BCEX ~TeM: OT  KOMIUIEKCHOTO — NPUMEHEHHS  COBPEMEHHBIX
reonH(OPMAIMOHHBIX TEXHOJIOTHH, H(POBOH KapTorpaduu, MpUMeHeHus NaHHbX [133
710 KOMIUIEKCHOTO W3MEHEHHUS TEPPUTOPUH Ha OCHOBE M3Y4€HHOIO MaTepHaia. [Ipu s3TOM
0COBEHHOCTHIO MPOrPaMMBI SIBISIETCS TO, 9TO OOYHArOIMMCs NMPHUBHBAIOTCS CKBO3HBIC
TeXHOJIOTHYECKUE HABBIKH, B TOM YHCIIE KCIIOJIb30BaHHE COBPEMEHHBIX aJ/THTHBHBIX
TEXHONIOTHi — Hanpumep, 3D-neyarty.

B nporpamMme CoAepXarcsi BCe HEOOXONMMEIC pa3fielbl, BKIFOYas KaJleHJapHBIA
yue6HbIi rpaduk ¢ pasOUBKOM 3aHATHH HA 2-4 qaca.

B kauecTBe NPHIOKEHHs K MMpOrpamMMe JaH MarepHall, OINMCHIBAIOIIHHA MPOILIECC
peanu3aniy 00ydaromuX KeHCOB C pa36uBKOM IO 3aHATHAM. TeMBI KeHCOB ABIAIOTCS
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AxTyanbHOCTb: cerogHs reouHPopMaLMOHHbIE TEXHOIOMMN CTanu
HEOTbEM/IEMOM YaCTbIO HaLIeW XXU3HU, NoOON COBpEeMEHHbIN ye-
NOBEeK MOoJb3yeTCs HaBUMaLMOHHbBIMU CEPBUCAMMU, MPUNOKEHNAMU
AN MOHUTOPWHra obLecTBeHHOro TpaHCcNopTa U MHOMMMU ApYyru-
MW CepBUCaMU, CBA3aHHbIMU C KapTaMU. DTN TEXHONOTMU UCMONb-
3ylOTCS B COBEPLUEHHO Pa3nunyHbIX cpepax, HaumHas oT pearnpo-
BaHMS NPU Ype3BblYaMHbIX CUTYaLMAX U 3aKaHUMBas MapKETUHIOM.
Kypc «leonHbopMaLuMOHHble TexHONOrMM» no3sonseT chopmu-
poBaTb y 0ByYaloOWMXCH YCTONUMBYIO CBA3b Mexay MHPopMaLm-
OHHbIM N TEXHOMOTMYECKUM HanpaB/ieHUSMM Ha OCHOBE peasibHbIX
MPOCTPAHCTBEHHbIX AAHHbIX, TaKUX Kak a3podOTOCHEMKA, KOCMM-
yeckas CbEMKa, BEKTOPHbIe KapTbl U Ap. DTO MO3BOAUT obyyato-
WMMCA MOMYYUTb 3HAHUS MO UCMONb30BaHUIO reouHPOopMaLMOH-
HbIX MHCTPYMEHTOB M MPOCTPAHCTBEHHbIX AaHHbIX A1 MOHMMaHUS
N M3YyYeHUs OCHOB YCTPOMCTBAa OKPYXKAIOLWEro Mmpa U Mpupoa-
HbiX asneHnn. Obyuatolmecs CMOryT peasi3oBbiBaTb KOMaHAHblEe
npoekTbl B cdbepe nccnefoBaHUs OKPYXKatoLWero MMpa, HayaTb 1c-
Mofb30BaTb B MOBCEAHEBHOM >XU3HWM HABMIaLMOHHbIE CEPBUCHI,
KOCMUYECKUE CHUMKU, 31eKTPOHHbIe KapTbl, COBMpaTh AaHHble 06
obbekTax Ha MecTHoCTH, co3aaBaTb 3D-o6bekTbl MecTHOCTU (Kak
OTAesbHble 34aHNSA, TaK U Liefible ropoda) U MHOToe ApYroe.

Knaccudmkauma nporpaMMbl: TexHUYecCKas.

HanpaBneHHocTb 06pasoBaTenbHOW nporpaMMbl: obpa3oBaTesib-
Has nporpamma «[eouHdOpMaLMOHHbIE TEXHOMOMMU» ABNAETCS
obweobpa3oBaTenbHOW MporpaMMon Mo npeaMeTHOM obnactu
«TexHonoruna».

¢yHKLI.VIOHaHbHoe npeagHasHavyeHue nporpamMmbl: NpoeKTHas.

®PopMa opraHusaumm: rpynnosas.



AKTyaanOCTb M OTAnuYUTENbHble 0CO6EeHHOCTH nporpamMmmbl

HoBusHa nporpamMmbl 3akitoyaeTcs B CO34aHUM YHWUKANbHOM
obpasoBaTenbHOM cpefbl, opMUpYyIOLEN NPOEKTHOE MbllufeHne
0bByyaloLLMXCA 3a CYET TPAHCALMM MPOEKTHOro crnocoba aesTenb-
HOCTW B paMKaX peLleHUs KOHKPETHbIX MPOB6NeMHbIX CUTYaLUN.

AKTyanbHOCTb MporpaMMmbl obycrioBnieHa TeM, YTo paboTa Hapg,
3apavyaMu B paMKax MPOEeKTHOW AeaTeNbHOCTU GopMUPYET HOBbIN
TUM OTHOLEHUS B paMKax CUCTeMbI «Npupoda — obwecTso — ye-
noBeK — TEXHONOTMU», ONpeaenstoLmii 0643aTeNbHOCTb IKONOTMU-
YeCcKoW HOPMUPOBKM NPU OpraHMU3aLmnm Ntobon feaTenbHOCTH, YTO
ABNAETCSA MepBbiM WaroM K GOPMUPOBAHUIO KMOKONEHNS Pa3BU-
TUA», ABNAIOWErocs TPEHAOM Pa3BUTUSA COBPEMEHHOrO ObLLEeCTBa.

[Nporpamma npepnonaraetT ¢opMmpoBaHMe y obByuvaroLmxcs
NpeacTaBfeHU O TEHAEHLUMAX B Pa3BUTUN TEXHUUYECKOWN cdepbl.
HoBbIi TEXHO-MPOMbILWNEHHbIN YyKNag He MOXET 6bITb MOMOXKEH
B ¢dopMaT obliecTBa pasBUTUS TONBKO Ha OCHOBAHWW HOBW3HbI
dU3NYECKNX MPUHLMMOB, HOBbIX TEXHUUYECKUX PELUEHUN U Kna-
CTEpPHbIX CXeM B3aMMOAENCTBMA Ha MOCTUHAYCTPUANbHOM 3Ta-
ne pasBUTUS COLIMYMa, a Uaes pasBUTUS OBLLeCTBa HempenoXHo
BK/IIOYAET B cebs TeHAEHUMIO K OBpeTeHUIo CoHarnpaBieHHOCTH
aHTPOMOreHHbIX GaKTOPOB, 3aKOHOB pa3BuUTUA buocdhepbl U Kynb-
TYPHOrO pasBUTUS.

Meparornyeckas LenecoobpasHOCTb 3TOW MpoOrpamMMmbl 3aK/to-
yaeTca B TOM, UTO OHa SIBNSETCHA LENIOCTHOW U HernpepbiBHOW B
TeueHMe Bcero npoLecca obyuyeHus 1 No3BoAseT obyyaroLeMycs
Lar 3a WaroM packpbiBaTb B cebe TBOpUYeCKMe BO3MOXHOCTU U ca-
MOpeann30BbIBaTbCS B COBpeMeHHOM Mupe. B npouecce uzyve-
HWS OKPY>KatoLLEero MmMpa obyuatoLumecs nosyyaT AOMONHUTENbHOE
obpasoBaHue B 061acTn MHPOpMaTUKK, reorpadmm, MaTEMATUKM U
dusnkm.

OTanumTenbHoM 0cob6eHHOCTbIO JaHHOWM MPOrpaMMbl OT YiKe Cy-
WeCTBYIOLWMX 06pa3oBaTesibHbIX NMPOrpaMM SBNSEeTCS €€ Hanpas-
NEHHOCTb Ha pa3BuTHe OByUaloLLMXCS B MPOEKTHOWN AeATeNIbHOCTU
coepeMeHHbiMU MeToamkamu TPN3 n SCRUM c noMouwpio coepe-
MEHHbIX TEXHONOMMIM 1 06opyaoBaHUS.
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BospacT obyuatowmxcsa: obyyatouimecs 7 Knaccos.
Cpoku peanusaumm nporpaMmbl: 68 vacos.
HanonHaemocTb rpynn: 15 uenosex.

Pe>xum 3aHaTmin: no 2 akageMmyeckmx yaca B Heenio.

®PopMbl 3aHATHI:

paboTa Haj pelueHeM KencoB;
nabopaTopHO-NpakTUyeckme paboTbi;
nekumm;

MacTep-Knacchl;
3aHATUA-COPEBHOBaHMS;

3KCKypCUu;

NPOEeKTHble Ceccum.

METOAbI, ncnosibdyembie Ha 3aHATUAX:

npakTuyeckue (ynpaxHeHus, 3agaun);

cnoBecHble (pacckas, 6ecena, MHCTPYKTaX, YTEHME CMPaBOYHOWM
nuTepartypbl);

HarnspgHble (AEeMOHCTpauUs MYNbTUMEOUWHbIX Mpe3eHTaLun,
doTorpadun);

npobnemMHbie (MeToAbl MPob6NEMHOro M3NoXeHus) — obyuato-
LMMCS JaETCs YaCTb rOTOBOrO 3HaHMS;

3BpUCTUYECKMNE (YAaCTUYHO-TOMCKOBbIE) — ObyuvalowmMes npe-
focTaBnseTcs 60/blias BO3MOXHOCTb BbiI6Opa BapMaHTOB;
nccnepoBaTenbckme — obyyatoLmecs caMu OTKPbIBatOT U Uccne-
AYIOT 3HaHWS;

NNNOCTPAaTUBHO-OODbACHUTEbHDIE;

penpoayKTUBHbIE;

KOHKpEeTHble U abCTpakTHble, CMHTE3 U aHanun3, CpaBHeHWe,
obobLieHre, abcTparpoBaHue, knaccuduKkaums, cucTtemMaTmsa-
LMS, T. €. MeToAbl Kak MbIC/IUTE/IbHblE onepaLuu;

WHOYKTUBHbIE, AeAYKTUBHbIE.



LLenu n 3apaum peanuzaumnm ocHoBHo o6pazoBaTenbHoi nNpo-
rpaMMbl OCHOBHOro obuiero o6pasoBaHus

Llenb: BoBneyeHne obyualowmxcs B MPOEKTHYIO AesATeNbHOCTb,
pa3paboTka HayyHO-UCCNefoBaTeNbCKUX U NHXKEHEPHbIX MpoeK-

TOB.

3apauum:

obyvatowme:

npuobpeTteHue n yrnybneHme s3HaHUM OCHOB NMPOEKTUPOBaHMUA U
yrnpaBneHns NpoeKTaMu;

O3HaKOMJ/IeHVe C MeTofdaMu U NpuémMamm cbopa 1 aHanmsa UH-
dopmMaumu;

obyyeHne NpoBeAEeHUID WUCCNefOoBaHWMN, TMpe3eHTaumm wu
MeXMpeaMeTHOM NO3ULMOHHOM KOMMYHUKaLWK;

obyueHue paboTe Ha cneunanMsnpoBaHHOM ob6opyaOBaHUN U B
NMPOrpaMMHbIX Cpeaax;

3HAaKOMCTBO C XapA-koMneTeHuusaMn (reouHbopMaLVOHHbIMK),
NMO3BONSAOWMUMU MPUMEHATb TeOpeTUYEeCcKMe 3HaHNSA Ha NPaKTU-
K& B COOTBETCTBUM C COBPEMEHHbIM YPOBHEM Pa3BUTUS TEXHO-
norum.

pa3BuBaloLLMeE:
dopMupoBaHMe MHTepeca K OCHOBaM M3obpeTaTenbckon aes-
TeNbHOCTU;

pa3BUTME TBOPYECKUX CMOCOBHOCTEN U KPEeaTUBHOMO Mbilufe-
HUS;

npuobpeTeHue onbiTa ucrnonbzosaHusa TPUN3 npu popmuposa-
HUM COBCTBEHHbIX NAEN N pELUeHUN;

dopMurpoBaHMe NOHMMaHWUS NPSAMON M 0BpaTHOM CBA3M NPOEKTa
W cpefbl ero peanmsauum, 3a/10XKeHe OCHOB COLMabHOM U KO-
NOTrNYeCcKon OTBETCTBEHHOCTMU;

pa3BUTUE reonpoCTPaHCTBEHHOIO MbIlUIeHUS;

pa3BuTue codPpT-KOMNeTeHLMN, HeOOXOAMMbIX AN YCMeLHOMN pa-
60Tbl BHE 3aBUCMMOCTU OT BbibpaHHoOM npodeccum.
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BOCMUTaTESbHbIE:

- dopMmnpoBaHME MPOEKTHOrO MUPOBO33PEHUs U TBOPYECKOro
MbILLIEHNS;

- popMMpoBaHME MUPOBO33pPEHUS MO KOMMIEKCHOM OLueHKe
OKpY>KaloLLLero Mnpa, HanpaB/IEHHOM Ha ero No3uTUBHOE U3Me-
HeHue;

+ BOCMMUTaHMe COBCTBEHHOM MO3ULMMN MO OTHOLUEHMUIO K AesdTesNb-
HOCTW U YMEHMe COMOCTaBNATb €€ C APYrMMU NO3ULINAMU B KOH-
CTPYKTWUBHOM Auanore;

+ BOCMWUTaHUe KynbTypbl paboTbl B KOMaHAe.

MpuHuMnbl M noaxoabl K popMupoBaHuio obpazoBaTenbHOM
nporpaMMbl OCHOBHOro obuiero o6pasoBaHus

Mporpamma peanusyeTcs:

+ B HernpepbiBHO-0bpa3oBaTe/IbHOW AeaTeNbHOCTU, COBMECTHOM
LeATeNIbHOCTU, OCYLLEeCTBNSEeMOM B XOAE PEXUMHbIX MOMEHTOB,
roe obyualowmics ocBamBaeT, 3aKpenseT 1 anpobupyeT nony-
YEeHHble YMeHUS;

+ B CaMOCTOATE/IbHOM AeATeNnbHOCTU obyyatolmxcs, rae obyyato-
WMIMCS MOXET BbIOpaTb AeATenbHOCTb MO MHTepecaM, B3aMMo-
[ENCTBOBaTb CO CBEPCTHUKAMU Ha PaBHOMPABHbIX MO3ULUAX,
peLwaTb NpobaeMHble CUTyaLUMn U ap.;

+ BO B3aMMOAOENCTBUU C CEMbAMU AeTeN.

[MporpaMMa MoXeT KOppPeKTUPOBATbCS B CBA3WN C U3MEHEHUAMU:
+ HOPMaTUBHO-MNpaBoBOW 6a3bl AOWKONbHOrO 06pa3oBaHUs;
+ BWAOBOM CTPYKTYpbI Fpynn;
- 06pa3oBaTesIbHOro 3anpoca poanTenen.

Moaxoabl K bopMUpOBaHUIO MPOrpaMMbl:

+ JlnuHocTHO-opueHTUpoBaHHbI. OpraHusaumnsa obpasoBaTesnb-
HOro nMpoLecca C y4€TOM raBHoOro Kputepus 3ppekTUBHOCTH
obyuatolierocs — ero nMYHocTn. MexaHmMsM — cosgaHue ycno-
BUI ANS Pa3sBUTUA JIMYHOCTU Ha OCHOBE U3YYeHWs CMOCOBHO-
cTelt obyyaloLerocs, ero MHTEPecoB, CKIOHHOCTEN.



- HeaTtenbHocTHbii. OpraHunsauunsa aeatenbHOCTU B ObLWeM KOH-
TekcTe 0bpa3oBaTebHOroO Npouecca.

- LleHHocTHbIn. OpraHmsaums pasBuTUS U BOCMUTAHUS Ha OCHO-
Be oblieuenoBeyeckmnx LLEHHOCTEN, a TakXKe 3TUYECKUX, HpaB-
CTBEHHbIX U T. A,

- KoMmneTteHTHOCTHbIN. POpMUpOBaHME FOTOBHOCTU OByuatoLwmx-
CA CaMOCTOSATE/IbHO AEeNCTBOBaTb B XOA4e peLueHUs aKTyasbHbIX
3agau.

- CucreMHbii. MeTogonornueckoe HanpaBneHue, B OCHOBE KO-
TOPOro NeXWUT paccMoTpeHue obyuvalolerocs Kak LenocTHO-
ro MHOXEeCTBa 3/IEMEHTOB U3 OTHOLUEHWUIN U Pa3fIMUHbIX CBA3EN
MeXAy HUMMU.

- Ouanormnueckuin. OpraHunsaumsa npolecca ¢ y4€TOM MpUHLMNA
Ananora, cybbeKT-cybbeKkTHbIX OTHOLEHWUA.

- [MpobneMHbini. PopMrpoBaHME MpOrpaMMbl C MO3ULMA KOM-
MJEKCHOro U MOAY/IbHOrO NpeAcTaBieHUs eé CTPYKTYpbl Kak Cu-
cTeMbl NoAnporpaMm no obpasoBaTtesibHbIM 061acTIM U AETCKUM
BMAAM [eATeNlbHOCTW, CMOCOBCTBYIOWMM LieNeBbIM OPUEHTUPaM
pa3BuTUS.

+ Kynbryponormnueckun. OpraHumsaumsa npouecca ¢ y4ETOM NOTEH-
umana KynbTypocoobpasHoro cogepykaHus AoWKobHOoro obpa-
30BaHuA.

MnaHnpyemMbie pe3ynbTaTbl 0CBOEHUSA 06yUalOLMMMCS OCHOBHOM

obpaszoBaTenbHOI NporpaMMbl OCHOBHOro obuiero o6pazoBaHus

(ob6s3aTenbHO NpoBepUTh pa3breHre No TNYHOCTHbIM, MpeaMeT-
HbIM U T. A.)

O6wue nonoxxeHus

lMporpaMMa [aét obyyalowmMcs BO3MOXHOCTb MOrpy3mTbCs BO
BCE MHOroobpasve MNpoOCTPaHCTBEHHbIX (reouHPOPMaLMOHHDBIX)
TexHonorun. [porpaMMa 3HakoMUT obyuatowmxcs ¢ reouHdop-
MaLMOHHBbIMU CUCTEMAMU U C Pa3INUHBbIMU BUOAMU F€O[AHHbIX,
no3sonseT nonyuntb 6asoBble KOMMAETEHUUU Mo cOopy AaHHbIX
N OCBOMWTb MepBUYHbIE HaBbiKM PaboTbl C AaHHbIMU. [TonyueHHble
KOMMETEHLMM U 3HAHWUA MO3BOJAT OByYaloLMMCH NPUMEHUTDL UX
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nouTM B NO6OM HamnpaBneHuM coBpeMeHHoro pbiHka. OceouBs
nporpamMMy, obyuatowmecs cMoryT BbibpaTb Hanbonee mMHTepec-
HYIO AN HUX TeXHONOTMYECKYH HarpaBleHHOCTb, KOTOPOM OHU
O6ynyT obyyaTbcs B paMKax yrnyb6néHHoro Moayns.

lNporpamma 3aTparvBaeT Takume TeMbl, kak: «OcHoBbl paboTbl €
MPOCTPAHCTBEHHbIMU AaHHbIMUY», «OpUeHTUpoBaHWE Ha MecCT-
HocTu», «OcHoBbl poTorpadum», «CaMocTosaTenbHbIN cbop AaH-
HbIx», «3D-MopgenMpoBaHMe MECTHOCTU N OOBEKTOB MECTHOCTUY,
«leonHdpopMaumoHHblie cuctemsl (TN C)», «Busyanusaums v npea-
CTaB/IeHMe pe3ynbTaToB».

B ocHoBe paspaboTaHHoM nporpammbl nexut Metopguueckui
WMHCTpyMeHTapui ¢epepanbHoro TbioTopa bbictpoBa AHTOHa
FOpbesuua «CeTb petckumx TexHonapkos “KeaHTopuym”. BBogHbin
MOAY/b».

lMporpamMma opueHTMpoBaHa Ha AoMoNHUTeNbHOe obpa3oBaHMe
0b6yuatoLLMXCa WKObHOro Bo3pacTa 7 Kiacca.

MakcuManbHoe KonnuecTeo obyuatowmxca B rpynne — 15 yeno-
BEK.

CrpykTypa nnaHupyeMbix pe3ynbTaToB

[MnaHWpyeMble pe3ynbTaTbl OMUpPalOTCS Ha Beaylume LeneBble

YCTaHOBKMW, OTpaXkatlolme OCHOBHOM, CYLIHOCTHbIN BKNaA, KaXKaomn

N3y4yaeMoW MporpaMMbl B pasBUTUE JIMYHOCTU, OBYYaIOLMXCS, X

crocobHocTen.

B cTpyKType nnaHWpyeMbix pe3ynbTaToB BbIAENAIOTCS Cnenyto-
wme rpynnbi:

1. JInuHoCTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM O0bpasoBaTesb-
HOM MporpamMMmbl MpeacTaBneHbl B COOTBETCTBUMU C rPYnmnom
JIMYHOCTHbIX pe3y/bTaToB.

2. MeTanpegMeTHble pe3ynbTaTbl OCBOEHMS OCHOBHOW 0bpaso-
BaTENIbHOM MpOrpamMMmbl NpeacTaBieHbl B COOTBETCTBMU C MOA-
rpynnaMu yHMBepcasbHbIX y4eOHbIX 4eNCTBUMN.

3. lpepmMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOM 0bpa3oBaTesb-
HOM MporpamMMbl NMpeAcTaBNeHbl B COOTBETCTBUWU C rpynnaMu
pe3ynbTaToB y4ebHOro npeamera.
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NnuHocTHble pe3ynbTaTbl
[MporpaMMHble TpeboBaHMS K YPOBHIO BOCAMUTAHHOCTU (NNY-

HOCTHbIE pe3yn bTaTbI)I

cdOpPMUPOBAHHOCTL BHYTPEHHEN NO3MLUM ObyyatoLLerocs, sMo-
LMOHa/IbHO-MOJIOXUTENIbHOE OTHOLLEHMe 0byuyatoLLerocs K KO-
ne, opueHTaLmsa Ha NO3HaHMe HOBOTO;

opueHTauus Ha obpaseL, NoBeAeHNs KXOPOLLEro yYeHUKa;
chOpMUPOBAHHOCTb CaMOOLIEHKM, BK/OYas OCO3HaHMe CBO-
MX BO3MOXHOCTEN B yYeHUMU, CNOCOBHOCTU afeKkBaTHO CyAuUTb
O MpuYMHaxX CBOEro ycriexa/Heycrnexa B YYeHWW; yMeHue Bu-
[AeTb CBOU AOCTOMHCTBA U HEQOCTaTKW, yBaXkaTb cebs u BepuTb
B ycrex;

chOpPMUPOBAHHOCTb MOTUBALMU K YH4EOHOM AeaTeNbHOCTHU;
3HaHMe MopasbHbIX HOPM U chOPMUPOBAHHOCTb MOPa/IbHO-3TH-
YeCKUX CY>KAEeHUMN, CNOCOBHOCTb K peLleHnto MOopasibHbIX NpPo-
61eM Ha OCHOBE KOOPAMHALUU Pa3/IMUHbIX TOYEK 3pEeHMUs, CNo-
COBHOCTb K OLLeHKE CBOMX MOCTYMKOB 1 AENCTBUN APYrUX NtoAen
C TOUKM 3peHuns cobnogeHmns/HapyLeHns MopaibHON HOPMbI.

[NMporpaMMHble TpeboBaHMSA K YPOBHIO Pa3BUTUS:
chOpMNPOBAHHOCTb MPOCTPAHCTBEHHOIO MbIWIEHUS, YMeHue
BMAETb O6bEM B MNOCKUX NpeaMeTax;

yMeHue ob6pabaTbiBaTbh M CUCTEMATU3NPOBATL 6O/bLIOE KONNYe-
cTBO MHdOpMaLuK;

chOpPMUPOBAHHOCTb KPEAaTUBHOMO  MbllWIEHUs, MOHUMaHue
MPUHLMMOB CO34aHUsA HOBOMO NPOAYKTa;

chOopMNPOBAHHOCTb YCUAUMBOCTWU, MHOTO3a4a4YHOCTH;
chOpMNPOBAHHOCTb CaMOCTOSATENIbHOrO MOAXOAA K BbIMO/He-
HUWIO PasnnuHbIX 33fAad, yMeHne paboTaTb B KOMaHAe, yMeHue
NpaBW/IbHO AeNernpoBaTbh 3a4auun.

MeTtanpeaMeTHble pe3ynbTaThbl

[eorpadus

BbinyckHUK HayunTcsa:

BbIBUPaTb UCTOYHUKM reorpacdmueckomn MHbopmaumm (KapTorpa-
duryeckme, cTaTUCTUUECKNE, TEKCTOBbBIE, BUAEO- U hoTOn306pa-
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)KEHWS, KOMMbloTepHble 6asbl AaHHbIX), aAeKBaTHbIE pellaeMbiM
3apavam;

OpUEHTUPOBATbCA B UCTOYHUKAxX reorpadpuyeckont nHdpopma-
unm (kapTorpaduueckme, CTaTUCTUYECKUE, TEKCTOBbIE, BUAEO- U
dboTonzobpaxkeHus, KOMMbloTepHble 6a3bl AaHHbIX): HAXOAUTb U
n3BneKkaTb HeobxoaMMylo MHPOpMaUUIo; onpenensaTb U cpas-
HMBaTb KayeCTBEHHble U KONIMYECTBEHHbIE MoKasaTenu, Xapak-
Tepusyolwme reorpadpuyeckme ob6beKTbl, MPOLECChl U ABNEeHUS,
MX MONIOXEHWEe B MPOCTPAHCTBE MO reorpaduyeckuM KapTam
pa3HOro cofep)aHus U ApPYrMM WUCTOYHMKAM; BbiIBNATb HEAO-
CTalOLLY0, B3aUMOAOMOMHAKLWYIO U/UIU NPOTUBOPEUMBYIO re-
orpaduyeckyo MHPOpMaLmIo, MPeacTaBiAEHHYO B OOHOM WU
HECKObKUX UCTOUYHUKAX;

npeacTaBnaTb B pas3nunuHbix dopmax (B BUAe KapTbl, Tabnuupbl,
rpaduika, reorpadpumyeckoro onucaHus) reorpacdumueckyto MHbop-
MaLuto, HeoBXoAMMYIO ANS peLleHUs YYebHbIX U MPaKTUKO-0pu-
€HTUPOBAaHHbIX 3a4au.

BbinycKHMK MONYYNT BO3MOXHOCTb HayuMUTbCS:

MopaenmpoBaTb reorpadpuyeckme o6beKTbl U ABNEHUS;
NPUBOAUTb MPUMEPbI NPAKTUYECKOrO MCMONb30BaHUS reo-

rpadryecknx 3HaHUM B pa3NYHbIX 061acTaX AesSTeNbHOCTU.

MaTtemaTunka

CraTtucTtuKka 1 Teopus BeposTHOCTEN

BbinyckHWK HayumnTcs:

npeacTaBnaTb AaHHble B BUAE Tabnuu, Anarpamm;

unTaTbh MHPOPMaLMIO, MPEeACTaBNEHHYO B BUAe Tabnuubl, Ana-
rpaMMbl.

B noBcepgHEBHOM XXM3HWU U NpU U3YYEHUU APYrMX NMpeaMeToB

BbINMYCKHNK CMOXKET!

+ U3BNeKaTb, UHTEPNpeTUpoBaTb U NpeobpasoBbiBaTb MHPOpPMa-
LMo, NMpeAcTaB/lieHHYo B Tabanuax M Ha AnarpaMMax, oTparka-
IOLLYO CBOMCTBA W XapaKTEPUCTUKU peasibHbIX NMPOLLECCOB U SB-
NeHunn.
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HarnagHas reometpus

[eomeTpuueckme durypsl

BbinyckHMK HayunTcs:

ornepupoBaTb Ha 6a30BOM ypOBHe MoHATUAMU: Urypa, ToUka,
oTpe30oK, NpsMas, iy, JOMaHas, yros, MHOrOYrosibHUK, TPeYrosb-
HUK U YeTbIPEXYrONIbHUK, MPAMOYrO/IbHUK U KBagpaT, OKpYXK-
HOCTb 1 KPYT, IPpSMOYro/ibHbIM Napannenenunea, ky6, wap. N3so-
6paxkaTb n3yyaeMblie GUrypbl OT PYKU 1 C MOMOLLBIO JIMHENKU U

LUMpKyns§.

B noBcepHEBHOM XXM3HWU U NpU U3YYEHUU APYrMX NMpeaMeToB

BbINMYCKHNK CMOXKET!

pelwaTtb npakTUYecKue 3afauu C MpUMEHEeHUEeM MpOoCTenLmx
ceoucTs duryp.

MN3mepeHunsa n BblumcneHuns
BbinyckHMK HayunTcs:

BbIMONHATb U3MEPEHUE ANINH, PACCTOSAHUN, BEINYNH YINTOB
C NMOMOLLbIO MHCTPYMEHTOB ANS UIMEPEHUN AJINH U YITIOB.

Pusumka

BbinyckHUK HayunTcs:

cobntogaTb NpaBuna 6€30nacHOCTM M OXpaHbl Tpyaa npu paboTe
C y4ebHbIM 1 nabopaTopHbIM 060pyAOBaHNEM;

MOHMMaTb MPUHLMMbI 4ENCTBUA MalIMH, MPUBGOPOB N TexHUYe-
CKUX YCTPOWCTB, YCNOBUSA UX 6E30MacHOro MCrnosb3oBaHUa B
NnoBceaHEeBHOM XU3HMU;

MCMNOb30BaTb MPU BbIMONHEHUN Y4ebHbIX 3afa4 HayyHo-nony-
NAPHYIO NNTEpaTypy 0 GU3NYECKUX SBMIEHUNAX, CPABOYHbIE Ma-
Tepwarbl, pecypcbl MHTEPHETA.

NudopmaTtmka

BbinyckHMK HayunTcs:

pa3nunuaTb BUAbl MHOpMaLMM Mo cnocobaM eé BocrnpuaTms Je-
NOBEKOM U Mo criocobaM eé npeacTaBneHUs Ha MaTepuanbHbIX
HoCcUTensXx;
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NpUBOAUTL NpUMepbl MHPOPMALIMOHHBIX MpoLieccos (npouec-
COB, CBAI3aHHbIX C XpaHeHMeM, Npeobpa3oBaHVEM U Nepepavyen
[aHHbIX) B XXMBOW MPUPOAE N TEXHUKE;

knaccnduumpoatb cpeactsa KT B cootBeTcTBUMU € Kpyrom
BbIMOJIHAEMbIX 334au.

MaTeMaTnyeckme oCHOBbI VIHd)OpMaTVIKVI

BbII'IyCKHVIK AONYyYNT BO3MOXKHOCTb:

MO3HAKOMUTbCA C NpMMepaMn MaTeMaTUndeCKnx Mo,u,eneﬁ n nC-
nosib30BaHMEM KOMIMbIOTEPOB NpU UX aHaIn3e; NMOHATb CXOACTBa
M pasnnyuna mexxgy MaTeMaTuyecKkom Mopgenbto obbeKkTa 1 ero Ha-
TypHOl‘/’l MOoL4eNnblo, Mexay MaTeMaTHUYecKkomn Mopgenbto O6'beI(Ta/
aB1eHnsa n cnoBecHbIM onncCaHuneM.

Mcnonb3oBaHWe NporpaMMHbIX CUCTEM U CEPBUCOB

BbinyckHUK HayunTcs:

KnaccuouumMpoBaTb ¢aisibl MO TUMY U UHBIM NMapaMeTpaM;
BbIMONHATb OCHOBHblE onepaumn ¢ ¢parinamm (cCo3gaBaTtb, COXpa-
HATb, PEAAKTUPOBaTb, yAa/IATb, apXMBMUPOBATb, KPAaCMaKoOBbIBATb»
apxuBHble dannbl).

BbinyckHWK oBnageeT (Kak pe3ynbTaT MpUMMeHEeHUs NnporpaMm-

HbIX CUCTEM U UHTEPHET-CEePBMCOB B JaHHOM KypCe U BO BCEM 06-
pa3oBaTe/ibHOM MnpoLecce):

HaBbIKaMM paboTbl C KOMMbIOTEPOM; 3HAHUAMMU, YMEHUSAMU N Ha-
BbIKaMU, OCTAaTOYHbIMU A9 paboTbl C pa3/IMUYHbIMU BUAAMU MPO-
rPaMMHbIX CUCTEM N UHTEpPHET-cepBUCOB (dannoBbie MeHeaKe-
pbl, TEKCTOBbIE pPefaKTOpbl, 3N1eKTPOHHble Tabnuupl, 6pay3epbl,
NMOWUCKOBbIE CUCTEMbI, CNOBapW, SNIEKTPOHHbIE SHLUUKAOMNEAUN);
yMEHMEM OrnmcbiBaTb paboTy 3TUX CUCTEM U CEPBUCOB C UCMOJTb-
30BaHMEM COOTBETCTBYIOLLEN TEPMUHONOMNI;

pa3niMyHbIMUM pOpMaMm NpeacTaBneHUs AaHHbIX (Tabauubl, Ana-
rpamMmbl, rpadvku U T. 4.);

NMO3HAaKOMUTCS C MPOrpaMMHbIMK CpeacTBamMun ans paboTsl ¢ ay-
ANOBU3YaNbHbIMW [AaHHBIMU U COOTBETCTBYIOLLMM MOHATUMHBIM
annapaTom.

BbINycKHMK NONyYnT BO3MOXHOCTb (B AAHHOM Kypce U WMHOM

yuyebHoW fesaTenbHOCTU):
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* MpPaKTUKOBATbCA B UCMONb30BaHUN OCHOBHbIX BUAOB NpUKIaa-
HOro mporpamMMHoro obecneuyeHus (pepakTopbl TEKCTOB, dNeK-
TPOHHble Tabnuupbl, 6pay3epbl v ap.);

*+ MO3HAaKOMUTbCH C MPUMEpPaMU UCMONb30BaHUSA MaTeMaTUUYeCKo-
ro MoOAeNMpoBaHUS B COBPEMEHHOM MUpE;

*+ MO3HAaKOMWUTbCS C MOCTAHOBKOW BOMPOCa O TOM, HACKOJIbKO A0-
CTOBEepHa nonyyeHHas MHPOpMauus, NoaKpenieHa 1M OHa [o-
Ka3aTeNbCTBaMM MOAIMHHOCTMU (MPUMEpP: HaNInumMe SNEKTPOHHOM
NoOAMNNCK); MO3HAKOMUTHCHA C BO3MOXKHbBIMU MOAXOAAMM K OLLEHKE
[OCTOBEpPHOCTU UHbOpMauum (MpUMep: CpaBHEHME OaHHbIX U3
pa3HbIX NCTOYHUKOB);

+ MO3HAaKOMWUTbCS C NpuMepamu ucnonb3oBaHus VKT B cospe-
MEHHOM Mupe;

* MONyYMTb NPeacTaBieHNs O pOHBOTU3MPOBAHHbIX YCTPOMUCTBAX U
WX UCMONb30BaHMM Ha NMPON3BOACTBE W B Hay4HbIX UCCNenoBa-
HUSX.

TexHonorus
PesynbTaThl, 3asBneHHble 06pa3oBaTenbHOM NporpaMMon « Tex-

Honorus» rno 6510kaM cogepkaHns
PopMrpoBaHME TEXHONOTMYECKOWN KY/bTYpbl N MPOEKTHO-TEX-

HOJIOTMYECKOrO MbILW/IEHUS 0ByYatoLNXCS
BbinyckHuk HayunTes:

+ CNnepfoBaTb TEXHOOTMMMU, B TOM YMC/E B MPOLLECCE U3rOTOBNEHNS
Cy6bEKTUBHO HOBOTO MPOAYKTa;

* OLEeHMBaTb YC/OBUS MPUMEHUMOCTM TEXHOIOTUN, B TOM YUC/Ie C
NO3ULIMN 3KOIOFMYECKOM 3aLMNLLEHHOCTY;

* MPOrHO3MpoBaTb MO U3BECTHOWM TEXHOMOMMWN BbIXOAbI (XapaKTe-
PUCTUKM NPOAYKTA) B 3aBUCMMOCTU OT U3MEHEeHUs BXoA0B/napa-
MeTpoB/pecypcoB, NPOBEpATb MPOrHO3bl OMbITHO-3KCNEPUMEH-
TasNlbHbIM MYTEM, B TOM YMUC/IE CAMOCTOSTENbHO MIAaHUPYS Takoro
pofAa 3KCMepuMeHTbI;

+ B 3aBMCUMOCTM OT CUTYyauUMUW OMTMMU3UPOBaTb basoBble Tex-
Honormn (3aTpPaTHOCTb — KayecTBO), MPOBOAUTb aHaNuU3 afb-
TEpPHAaTUBHbIX PECYPCOB, COEAUHSATb B €4MHbIV MN1aH HECKONbKO
TEXHONOMM 6e3 X BUAOU3MEHEHNS A5 MONTYYEHUS CTOXKHOCO-
CTaBHOro MaTepuanbHOro AN MHGOPMaLIMOHHOTO MPOAYKTa;

féOMH(#JOpMﬁ@MOHHMé TeXHOLOZUU 15



NPOBOAMTb OLEHKY U UCMbITaHNE NOMYyYEeHHOro NPoayKTa;
NpOBOANTb aHaNU3 NOTPebHOCTEN B TEX MU MHbIX MaTepuasb-
HbIX NN MHPOPMALIMOHHBIX MPOAYKTaX;

OMUCbIBaTb TEXHONIOrMYECKOE peLleHne C MOMOLLbIO TEKCTa, pU-

CYHKOB, rpadm1yeckoro n3obpakeHuns;

aHaNN3MpoOBaTb BO3MOXKHbIE TEXHOIOIMYECKME peLleHus, onpe-

AenaTb UX OOCTOMHCTBA U HEOOCTaTKM B KOHTEKCTe 3afaHHOoM

cuTyaumm;

NMPOBOAMTb WU aHaNM3UpoBaTb pa3paboTky n/Mnm peanusaumio

NPUKAaAHbIX MPOEKTOB, NpeAnoaraloWwmx:

onpeneneHne XapakTepuUCTMK U pa3paboTKy MaTepuanibHoro

npoayKTa, BK/touyas ero mMogenuposaHve B MHPOpPMaLMOHHOMN

cpene (KOHCTPYKTOpeE), BCTpaMBaHUe Co34aHHOro nHbopmaum-

OHHOrO NMPOoAYKTa B 3a4aHHY0 060/10uUKY,

n3roTtoBneHne MHPOPMaLIMOHHOTO NPoAyKTa Mo 3adaHHOMY an-

ropuTMy B 3aflaHHOM 060/104Ke;

NMpOBOANTb W aHaNM3MpoBaTb pas3paboTKky U/mMan peanusaumio

TEXHONOMMYECKNX NMPOEKTOB, MPEANOonararoLLmXx:

- OMNTMMM3aLUMIO 33JaHHOIO crnocoba (TEXHONOrMM) NoNyYeHns
TpebytoLlerocs MaTepuanbHOro NpoayKTa (nocne ero npume-
HeHWs B COBCTBEHHOW MpaKkTuUKe),

- pa3paboTky (KOMOUHUPOBaHWE, U3MEHeHMe MapaMeTpoB U
TpeboBaHUI K pecypcaM) TEXHONOTMMU MOJyYeHUs MaTepu-
anbHOMo U MHPOPMALMOHHOIO NPOAYKTa C 3a4aHHbIMU CBOM-
cTBaMu;

NMpOBOANTb W aHaNM3MpoBaTb paspaboTKky K/mMan peanusaumio

NPOEeKTOB, NMPEANnOoNararoLLmXx:

- nnaHupoBsaHue (pa3paboTKy) MaTepuanbHOro NpoayKTa B CO-
OTBETCTBUM C 334a4el cobCTBEHHOW AeATeNbHOCTU (BKItOYas
MoAennpoBaHue 1 pa3paboTky LOKYMeHTauuu),

+ nnaHuvpoBaHue (pa3paboTKy) MaTepuanbHOro MpPoAyKTa Ha
OCHOBE CaMOCTOATe/IbHO MPOBEAEHHbIX UCCMeAOoBaHUN Mo-
TpebuUTenbCKnx MHTEPECOB.

BbinycKHMK MONYYNT BO3MOXHOCTb HayuUTbCA:

BbIIBNATb U GOPMYNMpoBaTb NpobreMy, TpebyloLlyo TEXHONO-

rMUYECKOro peLueHus;
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MoANIULMPOBATb MMEtOLMECS MPOAYKTbl B COOTBETCTBUM C CU-
Tyaumen/3aka3zoM/noTpebHoCTbIo/3ajauen [eaTenbHOCTU U B
COOTBETCTBUM C UX XapaKTepucTukaMu paspabaTtbiBaTb TeXHO-
Norunio Ha ocHoBe 6a30BO TEXHOMOMUN;

TEXHONOMM3MpPOBaTb CBOW OMbIT, MPeACTaBAsTb Ha OCHOBE pe-
TPOCMEKTUBHOIO aHann3a u yHudukaumm gesatenbHoCTM onmca-
HUe B BUAE UHCTPYKLUN UIU TEXHOIOMMUYECKOM KapTbl.

n peAaMeTHbDIe pe3y/bTaTbl

[MporpamMMHble TpeboBaHMA K 3HaHMAM (pe3ynbTaTbl TeopeTuye-
CKOW MoAroToBKM):

npasuia 6e3onacHomn paboTbl C 31€KTPOHHO-BbIYNCNTENbHBIMMN
MallMHaMW U CpeacTsaMu And cbopa MPOCTPaHCTBEHHbIX AaH-
HbIX;

OCHOBHbI€ BUAbI MPOCTPAHCTBEHHbIX AAHHbIX;

COCTaBHble YaCTU COBPEMEHHbIX reoMHPOpPMaLMOHHBIX CepBu-
COB;

npodeccrmoHanbHoe nporpaMMHoe obecneueHve gns obpaboT-
KM NPOCTPAHCTBEHHbIX AAHHbIX;

OCHOBbBI U MPUHLMMbI a3POCHEMKMU;

OCHOBDbI U MPUHLMMbI paboTbl rMo6anbHbIX HABUMALMOHHbIX CAYT-
HukoBbix cucteM (THCCO);

npeacTaBlieHMe U BU3Yyanm3auMs MPOCTPAHCTBEHHbIX AaHHbIX
Ans HenpodeccrMoHanbHbIX No/ib30BaTeNnen;

npuHumnel 3D-MopenvposaHus;

YCTPOMCTBO COBPEMEHHbIX KapTorpaduyeckmux CEpBUCOB;
npeacTaBneHMe W BU3yanu3aums MPOCTPAHCTBEHHbIX AaHHbIX
Ansa HenpodeccrMoHanbHbIX No/ib30BaTeNen;

AewndprpoBaHme KOCMUYECKNX N306paXeHUN;

OCHOBbI KapTorpapuu.

[MporpaMMHble TpeboBaHWNS K YMEHMAM U HaBbikaM (pe3ynbTaTbl

npa|<Tw4eC|<0171 I'IO,EI,FOTOBKM)I

CaMOCTOSTE/IbHO peLlaTh NMOCTaBNEHHYIO 3aAayy, aHannu3npys u
noabupas MaTepuanbl U CpeacTBa AN €€ peLleHuns;
CO3[aBaTb U PacCcUMTbIBaTb MONETHbLIA NAaH Ans 6ecnnunoTHoro
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neTaTenbHOro annapara;

06pabaTbiBaTb a3POCHEMKY M MOYyYaTb TOUHbIE OPTODOTOMNAHDI
M aBTOMaTM3MPOBaHHbIe TPEXMEPHbIe MOAeNM MECTHOCTMH;
Moaenuposatb 3D-06bekTbl;

3alLMLLATb COBCTBEHHbIE MPOEKTb;

BbINOMHATL ouMPpPOBKY;

BbIMNOIHATb MPOCTPAHCTBEHHbIN aHaNN3;

CO3[aBaTb KapThl;

co34aBaTb NpocTellme reorpadmyeckme KapTbl pa3/IM4HOro CO-
AepyaHus;

MoZenunpoBaTb reorpadpuueckme o6beKTbl U ABNEHUS;
NPUBOAUTL MPUMEPbI MPAKTUYECKOro WCMOb30BaHUSA reorpa-
drnuecknx 3HaHUM B pa3/INUHbIX 061acTaX AesSTeNbHOCTU.

Cucrema OLU€HKM BOCTUNIKEHUA N/IaHUPYEeMbIX pe3y/ibTaTOB

OCBOEHM S OCHOBHOM oGpasoBa'reanoﬁ nporpaMMbl OCHOBHOIO

obuero obpazoBaHus

Buabl koHTpons:

MPOMEXYTOUHbBI KOHTPO/Ib, MPOBOAVMbIN BO BpeM§ 3aHATUN;
WTOrOBbIM KOHTPOJb, NMPOBOAMMbBIA MOC/NE 3aBepLlleHUs BcCel
yuyebHOM NporpaMMbl.

®PopMbl NPOBEPKU pe3ynbTaToB:

HabnoaeHve 3a obyyalowmMmncs B npouecce paboTsl;
nrpbl;

WHAVBUAYaTbHbIE N KOMNEKTUBHbIE TBOPYECKne paboTbl;
6ecepnpbl c 0byyalOWMMUCA U UX POAUTENAMM.

¢OPM bl noaBeAeHNa NTOroB:

BbIMNOJ/IHEHWE NPAKTUYECKMX PaboT;
TecTbl;

aHKeTbl;

3aWwmTa NnpoekTa.

MNTorosas aTTecTauunda o6yL|a|ou.|,v1xc;| npoBoAnNTCA No pe3y/ibTa-
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TaM NMoAroTOBKM U 3aLLMTbI MPOEKTa.
[ns oueHnBaHWSA AesTENbHOCTU OBYYaIOLMXCH UCMOJb3YOTCS
MHCTPYMEHTbI CaMO- 1 B3aMMOOLLEHKMU.

[MpuMepHble nporpamMmbl y4ebHbix NpegmeTos, kypcos (YT,
roe Kak npumep nponucaHo «Keric 1 — 10 yacoe», nocne kpaTkoe
ornvcaHune, YTo 3TO 3a KEeWNC, ONMMCaHNe NOYaCOBOE BbIHOCUM YXe B
caM Kenc).
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[[ N/UMMe/UH% gzecﬂm-remm”zeacoe

VuaHupogaHue

(]

n/n

Paspenbi nporpaMmbl yuebHoro kypca

Konuue-
CTBO Yacos

O6pazoeaTtenbHas 4acTb

3HakoMcTBo. TexHuka 6esonacHocTu. BeogHoe 3aHsaTue
(«MeHss Mup»).

BeepeHue B reomHdopmaumoHHbie TexHonormn. Kenic 1:
«CospemMeHHble kapTbl, unu Kak onmcaTs 3emno?s».

Kenc 3HakoMuT 0Byyvatowmnxcs ¢ pa3HOBUAHOCTAMM OaH-
HbiX. Pewas 3apavy kenca, obydatowmecs NpoxoaaT cne-
AyroLme TeEMaTUKN: KapTbl U OCHOBbI X GOPMUPOBaHUS;
U3y4YeHUe YCNOBHbIX 3HAKOB U MPUHLMMOB UX oToBpaXxe-
HMA Ha KapTe; CUCTEMbl KOOPAMHAT 1 MPOEKLMNIA KapT, X
OCHOBHbIE XapaKTEPUCTUKM Y BO3MOXKHOCTU MPUMEHeHNS;
MacwTab v Ap. BCoMoraTenbHble MHCTPYMEHTbl GOpMUpPo-
BaHWS KapTbl.

Kewc 2: «[no6anbHoe nosmumoHmposaHme “Hanam cebs
Ha 3eMHOM wwape”».

HecMoTps Ha TO, UTO HaBUraTopbl U COPTUBHbIE TPEKepbl
CTanv HEOTBEMIEMOMW YACTbIO HaLLeW XXM3HU, Mano KTO
3HaeT NpuHUMn ux paboTsl. [ponas kernc, obyyatowmecs
y3HatoT npo [NJTOHACC/GPS — npuHuunsl paboTbl, ncto-
puio, COBpEMEHHbIE CUCTEMbI, NpuMeHeHue. [pumeHeHne
norrepos. Buzyanunsaumsa TekcToBbIx AaHHbIX Ha KapTe.
Co3paHue KapTbl MHTEHCUMBHOCTM.

®oTorpadum 1 naHopambl.

Pazpen, NocBAWEHHDBIN UCTOPUN U MPUHLMIMAM CO34aHUS
doTorpadum. Obyuatowmecs NO3HaKOMATCA C TEXHUKON
cosgaHusa ¢otorpadum, MO3HAKOMATCA C BO3MOXHOCTSA-
MU NpUMeHeHuns oTorpadum Kak cpencTea Co3aaHms
yero-nmbo.
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OcHosgbl aspodoTocbémiu. [pruMeHeHne 6ecnmnoTHbIX
aBMALMOHHbIX cucTeM B aspodoTochémke. Kenc 3.1: «ns
Yyero Ha CaMOM Jefie Hy)XeH BeCnunOTHbIN NeTaTeNbHbIN
annapat?».

OB6bEMHDBIN KeNC, KOTOPbI NO3BONUT 0BYYaKOLWMMCA OCBO- 29
WTb MOJIHYIO TEXHONOMMYECKYHO LLemNouKy, UCMOb3yeMyto
KOMMEPYECKMMU KOMMAHUAMU. YCTPONCTBO U MPUHLMMBbI
dyHkumoHnposarmsa BINJ1A, ocHosbl doTo- 1 BUAEO-
CbEMKU M NpUHLUMMOB Nepegaun nHdopmaumm c BIJA,
obpaboTka gaHHbix ¢ BINJ1A.

Kenc 3.2: «M3meHeHne cpeapl BOKPYT WKObI».

Mpoaomxenue kenca 3.1. Obyuatowmecs, MMes B CBOEM
pacriopsikeHnn anekTpoHHyto 3D-Mopenb wkonbl, npo-
6 LO/KAKT BHOCUTb U3MEHEHMS B MPOAYKT C Lefbto bnaro- 10
ycTponcTsa panoHa. Obyuvatowmecs Npoao/KaoT CoBep-
LWeHCTBOBaTb CBOM Haebik 3D-MopenvpoBaHus, 3asepuwas

MpOeKT.
7 MoaroToBka 3awWmMTbl MpOEKTa. 5
8 3awmTa NpoexTos.. 2
9 3akntounTtenbHoe 3aHaTue. [oaseneHne ntoros paboTbl. 2

O6wue nonoxxenus

[Nporpamma «leonHdopMaLMOHHbIE TEXHONOTUUY», ABNASACH HEOO-
XOAMMbIM KOMIMOHEHTOM 06LLEero o6pa3oBaHns BCEX 0byyatoLwmx-
Csl, NPeaoCTaBASET MM BO3MOXHOCTb MPUMEHSATb Ha MPaKTUKe 3Ha-
HWs ocHOB HayK. [1porpamma aBnseTcsa dakTMYECKN e4UHCTBEHHbIM
LIKOMbHbBIM YY4E€6HbIM KypCOM, OTPaXkaloLMM B CBOEM COAEpPKaHUU
oblme MpUHUMMbI Npeobpasytolen AeaTeNbHOCTU YenoBeKa W
BCe acneKTbl MaTepuanbHou KynbTypbl. Kypc HanpaBneH Ha oBna-
AeHVe 0byYalLMMNCA HaBbIKaMU KOHKPETHOW npegMeTHo-Mnpe-
obpasylowen OedaTeNbHOCTU, CO3[aHME HOBbIX LIeHHOCTEW, YTO,
HECOMHEHHO, COOTBETCTBYET NMoTpebHOCTAM pa3BuTUs obLiecTsa.
B pamkax «TexHonornmu» npoMcxoamMT 3HakOMCTBO C MUPOM Mpo-
deccuii M opreHTauma obyyarowmxca Ha paboTy B pasinuHbIX che-
pax obLecTBEHHOro NPON3BOACTBA. TeM caMbiM obecneunBaeTcs
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npeeMCcTBeHHOCTb Nepexoaa obyuatowmxcs oT obuiero K npodec-
CMOHaNbHOMY 0BpPa30BaHUIO U TPYAOBOW AEeSTENbHOCTM.

[Nporpamma npeameta «TexHonorus» obecneunBaeT dopMu-
poBaHMe Yy obyyalowmxca TexHonornyeckoro MbiwneHms. Cxema
TEXHONOMMYECKOro MbilWneHns (MoTpebHoCTb — uenb — crnocob —
pe3ynbTaT) No3BonseT Haubonee opraHMYHO pellaTbh 334a4mM yCTa-
HOBNEHUs cBA3en MeXxay obpa3oBaTeNibHbIM U XXM3HEHHbIM MpPo-
CTPaHCTBOM, OGpa3oBaTe/IbHbIMU pe3ynbTaTaMW, MONYyYEeHHbIMU
NpwY U3yYeHUN PasfINUHbIX NpeaMeTHbIX obnacTen, a Takxe cob-
CTBEHHbIMU 06pa3oBaTeNibHbIMU pe3ybTaTaMu (3HaHUAMU, YMEHU-
MU, YHUBEPCaNbHbIMU YY4E€OHbIMU AENCTBUSMU U T. A.) U XN3HEH-
HbIMK 3agadvamn. KpoMe Toro, cxeMa TEXHONOMMUYECKOro MblLLIeHMS
Nno3BoNseT BBOAUTb B 06pa3oBaTesibHbIM MpoLecc cuTyaumu, aa-
foLMe OMbIT MPUHATUSA MparMaTUYHbIX pelleHU Ha OCHoBe cob-
CTBEHHbIX 06pa3oBaTeNbHbIX PE3Y/bTaTOB, HAYMHAsA OT peLleHUs
6bITOBbIX BOMPOCOB M 3aKaHuUMBasi pelleHWEeM O Harpas/eHuax
NpoAo/KeHUs 0bpa3oBaHMUe, MOCTPOEHMEM KapbepHbIX U XKU3-
HEHHbIX NaaHoB. TakuM obpa3oM, nporpamMMma «leonHbopmaTnKa»
noseonset cpopMMpoBaTb Y 0ByUatoLLMXCA pecypc NpakTUYECKMX
YMEHWM U OMbliTa, HEOHXOAMMbIX A1 pa3yMHOW opraHM3auum cob-
CTBEHHOW >XU3HW; CO3MAET YCNOBMSA A1 Pa3BUTUS MHULMATUBHO-
CTU, N306peTaTenbHOCTU, TMBKOCTU MbiLLIEHUS.

YuyebHo-BOCNMTaTENbHbIM MpoLLecc HanpaeneH Ha dopMmnpoBa-
HWEe U Pa3BUTUE Pa3/IMYHbBIX CTOPOH OBYYaOLWMXCS, CBA3AHHbIX C
peanusaument Kak nx cob6CTBEHHbIX MHTEPECOB, Tak U UHTEPECOB
oKkpy»atouero mupa. [1pyn 3ToM rmbkocTb NporpamMMbl Mo3BonseT
BOB/Ieub 0BYyYalOLLMXCA C Pa3NnNYHbIMK crnocobHocTsaMu. bonbwon
06BbEM NpoeKTHbIX paboT NO3BONAET yUYecTb MHTepechl N 0cobeH-
HOCTW IMYHOCTU Kaxaoro obyuvatolierocs. 3aHATUA OCHOBaHbl Ha
NIMYHOCTHO-OPUEHTUPOBAHHbIX TEXHOMOMUAX OBYUYeHUs, a TakxKe
CUCTEMHO-AesATeNIbHOCTHOM MeToae 0byyeHus.

[aHHas nporpamMMma npepgnonaraeT BapuaTMBHbIM MOAXOA, Tak
KaK B 3aBMCMMOCTM OT 0byyatoLerocs no3BosseT yBeIMYnTb Um
YMEHbLUNTb O6BbEM TOWN U/IU UHOM TEMBI, B TOM YMC/IE U C/IOXHOCTb,
a TaKXke NMopsAOK NpoBefeHUs 3aHATUN.
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OcHoBHoe copep)xaHue y4ebHbIX MpeiMETOB Ha YPOBHE OCHOB-
Horo obuero o6pasoBaHus

Ha npoTsykeHnn Kypca nporpamMMbl 0byyaroLumecs Mo3HaKOMATCS C
pa3fnNyYHbIMU reonHOOPMaLMOHHBIMU CUCTEMAMM, Y3HAIOT, B KaKUX
obnacTtax npuMeHseTcs reomHdbopMaTuKa, Kakme 3adayum MoxeT
peLaThb, a Tak)ke CMOryT CaMU MPUMEHSATb €€ B CBOEl MNOBCeAHEB-
HoM xun3HU. Obyuarolmecs 6a30B0O YCBOAT NPUHLMMA MNO3ULNOHM-
poBaHusa ¢ nomoubto HCC. Y3HatoT, Kak MOXHO OpraHM3oBaTb
cbop CMyTHUKOBbIX AaHHbIX, KAK OHW MPEeACTaBNsAOTCS B TEKCTO-
BOM BMAE U KaK UX MOXHO BU3yanusmposaTb. B pamMkax nporpam-
Mbl BbIOEpyT NpoOeKTHoe HarpaBieHue, HayyaTcs CTaBUTb 3ad4auu,
nccnepoBaTbh NpobneMaTuky, NAaHUPOBaTb BeAeHWe MpoekTa U
rpPaMoOTHO pacrnpenensaTb po/iv BHYTPWY KOMaHAbl.

Obyuatolwmecs cMOryT No3HaKOMUTbCA C UCTOPUEN MpUMeHe-
HWSA BECMUNOTHbIX IeTaTeNbHbIX anmnapaToB. Y3HaloT O COBPEeMeH-
HbIX 6€CMUNOTHUKAX, CMOTYT PeLUUTb Pa3/iMuHbIe 3af4auum C UX Mo-
MoLLbIO. Y3HaOT Tak)Ke N 06 OCHOBHOM YCTPOMCTBE COBPEMEHHbIX
6ecnunnoTHbix cncteM. ObyyatoLumecs y3HaloT, Kak co34aéTcs Mno-
nétHoe 3ajaHue ana 6ecnunoTtHukos. Kak npovssoamuTca 3anyck
M JanbHenwas cbéMka c nomowpto BAC. A Takke monyuat Takme
pe3ynbTaTbl CbEMKMW, Kak OpTOodOTOMNNaH N TPEXMEPHbIE MOLAENMN.

O6yuatowmecs yrnybatcsa B TeXHONOrMo 06paboTKM reofaHHbIX
NyTEM aBTOMaTU3NPOBAHHOIO MOAENVNPOBaHNA O6BEKTOB MECTHO-
ctu. CaMocToATEeNbHO CMOTYT BbIMOMHUTD CbEMKY MECTHOCTU MO
nonértHomy 3aganuto. CospapyT 3D-Mopenn.

O6yuatowmecs 03HaKOMATCS C Pa3INYHbIMU YCTPOUCTBaMU Mpo-
TOTUMUPOBaHUSA. Y3HaloT obwue NpuHLUMMbl paboTbl YCTPONCTS,
cdepbl UX MNPUMEHEHMS U MPOAYKTbl OEATeNbHOCTU AaHHbIX
ycTporicTe. Obyuatowmecs HayyaTcs rotoeuTb 3D-Mopenn gnsa ne-
YaTK C MOMOLLBIO SKCMOPTA AaHHbIX. [LlononHAT Mogenu no AaHHbIM
a3podOTOCHEMKM C MOMOLLBIO pyUHOro MogenuposaHus. [1pume-
HAT YCTPOWMCTBA A8 MPOTOTUMMPOBAHWNSA ANA NeYaTn 3ajaHus.

O6yuatowmecs M3yyaT OCHOBbl B MOATOTOBKE Mpe3eHTaLuun.
CospapyT eé. [NoaroToBaTca K NpeacTaBneHUIO peasn3oBaHHOTO
npotoTtuna. [peactaeaT ero, 3alwmLLas NpoexT.
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[MpuMepHbIN yuebHbI NnaH OCHOBHOMO 0bLero obpasoBaHms
[MpuMepHbIN KaneHAapHbi yuyebHbit rpadumk Ha 201972020
yuebHbIl rog,

Mepuop obyueHusa — ceHTa6pb-Mall.
KonuuectBo yuebHbix Hepgenb — 34.
KonuuectBo vacos — 68.
PexxuM npoBepneHus 3aHaTuI: 2 pa3a B Hegento.
MMpa3gHWuHbIe M BbIXOAHbIE AHW (MO MPOU3BOACTBEHHOMY Ka-
NneHpapto Npu WecTuaHeBHOM pabouelt Hegene):
KaHukynapHbiit nepuop;

Ne
n/n

Mecsy,

®Popma
3aHaTUA

Kon-
BO
Yacos

Tema 3aHaTHA

®Popma koH-
Tpons

CeHTsa6pb

n/mp

2

3HakoMcTBO. TexHu-
Ka 6e3onacHocCTu.
BsoaHoe 3aHaTue
(MeHss Mup+).

Becena

CeHTa6pb

n/np

HeobxoanmocTb
KapTbl B COBPEMEHHOM
mupe. Chepbl nprme-
HEeHWA, NepcrneKTMBbI
NCMONb30BaHMUA KapT.

becena

CeHTa6pb

n/mp

BekTopHbie gaHHbie
Ha KapTax. 3HaKoM-
cteo c Be6-MNC.
LlseT kak aTpubyT
KapTbl. 3HAKOMCTBO C
KapTorpapuyeckmmMm
OHNlalH-CcepBUCaMU.

becena

CeHTa6pb

n/np

CeeT u uget. Ponb
useTa Ha kapte. Kak
3acTaBuUTb LuBeT pabo-
TaTb Ha cebs?

becena

OxTa6pb

n/npe

Co3zpaHuve v nybnu-
KaLma cobcTBEHHOM
KapTbl.

[emoHcTpa-
LS peweHuns
KeKca

OxkTabpb

n/npe

CucteMbl rnobanbHoOro
NO3MLMOHNPOBAHMS.

becena
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OxTa6pb

n/me

[NpuMeHeHue cnyTHU-
KOB A/151 MO3ULNOHM-
poBaHus.

HemoncTpa-
LS peweHuns
Kewnca

OxTa6pb

als

NcTopus ¢poTtorpa-
¢uun. PoTorpadus
Kak crnocob nsyyeHus
OKpY>KatoLLero Mupa.

becena

Hosbpb

n/mnpe

XapakTtepuctuim do-
Toannapatos. [lony-
YyeHune KaYeCTBEHHOTO
$OTOCHUMKa.

becena

10

Hosbpb

n/mne

CozpaHue cdepu-
UeCKMX NaHopam.
OcHoBHble NoHATUS.
Heobxoanmoe obo-
pygoBaHue. TexHuKa
CbEMKM CHepryecKmx
naHopaMm pasIvyHoOm
annapaTypomn.

becena

1

Hos6pb

n/np

CozpaHue chepu-
YyecKMx NaHopam.
Clmeka nonyyeHHbIx
doTorpadun. Koppex-
UMA U peTyllb NnaHo-
pam.

Tectuposa-
HUe

12

[ekabpb

n/mp

®PoTorpammeTpus n
ee BAVsiHWE Ha coBpe-
MeHHbIA MUP.

becena

13

[ekabpb

n/mp

CueHapuu cbeMkm
ob6bekToB Ana nocne-
OYIOLWEro NoCTpoeHus
UX B TPEXMEPHOM
Buae.

Becena

14

[ekabpb

n/mp

MpuHuMn nocTpo-
€eHUna TpexmMepHoro
n3obpaxeHua Ha
koMmnbtoTepe. PaboTa
B doTorpaMmeTpu-
yeckom 10O - Agisoft
Metashape nnn aHa-
nornuHom. ObpaboTka
OTCHATOro MaTepuana.

Becena
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15

[ekabpb

n/me

BecnunoTtHuk B
reonHdpopMaTuKe.
YcTponcTso v npuMe-
HeHue ApoHa.

becena

16

AHBapb

Wals

TexHnueckume ocobeH-
Hoctun BIJ1A.

becena

17

An-
Bapb-Pes-
panb

n/mp

Munotnposaxne
BMJ1A.

Tectuposa-
Hue

18

®Pespans

n/mp

Mcnonb3osaHue
6ecrnnnoTHUKa Ans
CbeMKU MECTHOCTM.

[emoHcTpa-
umnsa peweHuns
Kenca

19

Mapt

n/mpe

BosHukatowume npo-
6neMbl MpuU co3aaHnm
3D-mopenen. Cnoco-
6bl pefakTMpoBaHus
TpexMepHbIX Moae-
newn.

becena

20

MapTt

n/mp

TexHonorum npotoTn-
nuposaHus. YcTpoun-
CTBa A/1s BOCCO3-
[aHUs TPEXMEpPHbIX
mopenen. Pabora c
3D-npuHTepoMm.

Becena

21

MapTt

n/mnpe

®usnmyeckme n
XUMUYecKkue cBom-
cTBa NnacTuKa ans
3D-npuHTepa. MNeuyatb
TPEXMepHOM Moaenu
LWKONbI.

Tectnposa-
HUe

22

MapTt

n/mp

Pabota B O gns
py4YHOro Tpexmep-
HOro MOAEeNMpoBa-
Hus — ScetchUP mnnn
dAHATOTMYHOM.

becena

23

Anpenb

n/mpe

DKcrnopTupoBaHue
TpexMepHbix $annos.
[NpoexTuposaHue

cobCTBEHHOM CLEHb.

becena
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24 Anpenb n/ne 2 [MNeuaTb Mogenu becena
Ha 3D-npuHTepe.
Odopmnerune Tpex-
MepHOW BeLLeCTBEH-
HOM MoJenw.

25 Man Mne 3 [Moprotoska 3awuThbl
npoekTa.
26 Man Mnpe 2 3awmTa NpoeKToB. [emoHcTpa-
uMs peweHus
Kencos
27 Man n/mnpe 2 3akntounTtenbHoe

3aHaTue. NogseneHune
ntoroe paboTsl. [na-
Hbl Mo gopaboTke.

Cucrema ycnosuit peannsaumm oCHOBHOM
o6uweobpasoBaTenbHO NporpaMMbl
OnucaHuve KagpoBbIX YCOBUM peanv3aumm oOCHOBHOM obpasoBa-
TeNbHOW NPOrpaMMbl OCHOBHOIO 0bLero obpasoBaHus (onucaHme
KOMMEeTeHLUUI HaCcTaBHMKa)

HacTtaBHuK nporpamMmbl «[eonHbopmMaTuka» paboTaeT Ha CTbike
CaMbIX aKTyasibHbIX 3HaHWI MO HanpaBiEHUIO reONPOCTPAHCTBEH-
HbIX TEXHOJ/IOMUM, @ TaK)Ke reHepupyeT HOBble MOAXOAb! U peLleHus,
BOM/IOLWAsA UX B peanibHble npoekTbl. HacTaBHUK sBNseTcs rpamMoT-
HbIM creuManucTtoM B 061acTV reonHGOPMALMOHHBIX CUCTEM,
cneguT 3a HOBOCTSIMU CBOEM OTPac/u, U3ydYaeT HOBble TEXHO/O-
rmn. ObnapaeT HaBbIKaMU MPOEKTHOWN AeATeNbHOCTU, BHeapss eé
MPUHLMIMbI B Mpouecc obyueHus.

HacTtaBHuK B paBHOI cTeneHU ob6nafaeT Kak CUCTEMHOCTbIO
MbILUIEHUNS, Tak U AYXOM TBOpPYECTBa; MObuneH, yMeeT paboTaTb B
KOMaHAe, KPUTUYECKN MbICTINTb, aHAaNN3NPOBaTb M 0606LWaTh OMbIT,
reHepupoBaTb HOBOE, yMeeT CTaBUTb 3afaun U peLlaTb 1X, a TakxKe
paboTaTb B yCNOBUAX HEOMNMpPeaenéHHOCTN U B paMKaX MpOeKTHOM
napagurmbl. [loMrMMo 3TOro, HacTaBHUK 0bnagaeT NegarorMyeckomn
XapU3MOW.
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[[] Cogep&mwe ICg/UCd

OcHoBHbie paspaenbl nporpaMMbl yuebHoro Kypca

1. BBepeHue B ocHOBbI reoMH¢$OpPMaLMOHHbIX CUCTEM U Mpo-
CTPaHCTBEHHbDIX AaHHbIX.

O6yuatowmecs NO3HaKOMATCA C Pa3/IMYHbIMU COBPEMEHHbBIMU re-

OVH(OPMaLMOHHBIMM CUCTEMaMU. Y3HaloT, B KaKMX 0bnacTax npu-

MeHseTca reoMHbopMaTmKa, Kakme 3a4a4m MOXKET peLlaTb, a Takxe

KaK obyyatoLmecs MOryT caMu NPUMEHATb €€ B CBOel NMOBCeAHEeB-

HOM YXU3HW.

2. Ypok pa6otbi c [JTOHACC.

Obyualwmecs 6a30B0 yCBOAT MPUHLUM MO3ULMNOHUPOBAHUSA C

nomotbto MHCC. Y3HatoT, Kak MOXXHO opraHM3oBaTb c6op CrnyTHU-

KOBbIX AaHHbIX, KaK OHW MPEeACTaBNAlOTCA B TEKCTOBOM BUAE U KaK

NX MOXXHO BU3YaNM3NPOBaTh.

3. Bbibop npoekTHOro HanpaBneHWs U pacnpepeneHue ponem.

Bbibop npoekTHoro HanpaeneHus. [loctaHoBka 3apaun. Viccnepo-

BaHWe npobnemaTtuku. [naHnposaHue npoekTa. PacnpepeneHuve

ponewn.

4. YcTpoMCTBO M NpUMeHeHue 6ecnUnoTHUKOB.

Obyuatowmecs nosHakoMaTcs ¢ nctopment npumeHenus bAC. Yz-

HatoT o coBpeMeHHbIx BAC, kakne 3aaaum MOXKHO peluaTb C UX Mo-

MoLLbto. Y3HAIOT Tak)Ke OCHOBHOeE yCcTponcTeo coBpeMeHHbix BAC.

5. OcHoBbl cb€MKM ¢ 6€CNUNOTHUKOB.

O6yuatowmecs y3HaloT, Kak CO303ETCA MONETHOE 3afaHue AN

BAC. Kak npouseoguTcs 3anyck 1 pganbHenwas cbéMKa C NoMo-

wpto BAC. A Takke Kakue pesynbTaTbl MOXKHO MOJMYYUTb U KakK 3TO

caenaTb (NonyyeHne optodpoToniaHa U TPEXMEPHOM Moaenn).

6. Yrny6néHHoe nsyuyeHue TexHonorumn o6paboTkm reogaHHbIX.

ABTOMaTU3MpOBaHHOE MopenMpoBaHMe O6bBEKTOB MECTHOCTU C

nomoLubto Agisoft PhotoScan.

7. C6op reopaHHbIX.

As3podoTocbEéMKa, BbINMOHEHME CbEMKU MECTHOCTU MO MOAETHO-

My 3a4aHuto.
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8. O6paboTka u aHaNU3 reofaHHbIX.

CoszpaHue 3D-mopenen.

9. NsyueHue ycTpoicTBa ANS NPOTOTUNMPOBaHUS.
O3sHakoMneHne ¢ yCTponcTBaMm NPOTOTUMMPOBAHUA, MPefoCcTaB-
NneHHbIMU obyvatowmmcs. Obyvatowmecs y3HatoT obuwme NpuHLM-
Mbl paboTbl YCTPOWCTB, a Tak)Ke KOrAa OHW NMPUMEHSIOTCSA U YTO C UX
MOMOLLbIO MOXKHO MOYYUTb.

10. MNoaroToBKa AaHHbIX ANS YCTPOUCTBA NPOTOTUNMPOBAHUS.
Moarotoska 3D-Mopenen, aKCNOPT AaHHbIX, MOAFOTOBKA 3a4aHUM
Mo neuaru.

11. NpoToTunupoBaHue.

MpuMeHeHre ycTporicTe npoToTunuposaHus (3D-npuHTep).

12. MocTpoeHne NpoCTPpaHCTBEHHDbIX CLLEH.

[ononHeHne Mogenen no AaHHbIM a3pOdOTOCHEMKM C MOMOLLBIO
PYyYHOro MOAENUPOBaHUSA U MOATOTOBKA K MeyaTu Ha YCTPOMCTBaX
NPOTOTUMMUPOBaHUS.

13. NoaroToBKka Npe3eHTaLUNA.

MN3yueHne ocHoB B nogrotoeke npeseHTtaumm. CozgaHve npeseH-
Taumu. [NoaroToeka K NpeacTaBfeHUIO peasn3oBaHHOro NpoTOTU-
na.

14. 3awmTa NnpoeKToB.

[MpenctaBneHve peannsoBaHHOro NPOTOTUNA.
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[\/. Temezec;coe V)JMHM/UOgdH(M

2 Pazpenbl nporpaMMbl yuebHoro Kypca Beero
n/n porp y P yacoe
1 3HakomMmcTeo. TexHuka 6esonacHocTu. BeogHoe 3anaTune 2
(«MeHsas Mup»).
2 BeeneHue B reonHdpopmaumoHHblie TexHonorum. Keinc 1:
«CoBpeMeHHble kapTbl, unu Kak onucatb 3emnio?».
21 HeobxoanmocTb kapTbl B coBpeMeHHoM Mupe. Chepbl npu- 2
o MeHeHUSs, NepCcneKTUBbI MCMONb30BaHNA KapT.
BexTopHbie aaHHble Ha kapTax. 3HakomcTBo ¢ Be6-TNC.
2.2. | Uset kak aTpubyT KapTbl. 3HAKOMCTBO C KapTorpadpuyecknmm 2
OHNaNH-cepBMCaMu.
23 Cset v uBet. Ponb useta Ha kapTe. Kak 3actaBuTb ugeT pabo- 1
| TaTb Ha ceba?
2.4, Co3spaHue 1 nybankaums cobCTBeHHOM KapTbl. 2
3 Kevic 2: «[no6anbHoe nosnumoHuposaHue “Haiigmu cebs Ha 4
3eMHOM wape”».
3.1 CucTeMbl rnobanbHOro MO3MLMOHMPOBaHMS. 2
3.2. [MpyMeHeHMe cnyTHUKOB AN NO3ULMOHUPOBAHUS. 2
4 ®Portorpadpun n naHopambl.
41 Nctopua potorpadumn. Potorpadus kak crnocob nsyyeHms 1
o OKpY)KatoLLero Mmpa.
4.9 XapakTtepuctuku ¢poToannapartos. [lonyyeHne kauecTBeHHO- 2
= | ro poTocHMMKa.
CozpaHue cdepuryeckmx naHopaM. OcHoBHble NoHaTus. He-
43 obxognMmoe obopynoBaHue. TexHuKa CbeMKM chepruyeckmnx 2
"~ | naHopam pasnnyHom annapaTypol (kamepbl cMapTdoHoB 6e3
WTaTUBOB, UMdpoBble GoToanmnapaTtbl CO WTAaTUBAMU U T. A4.).
4l Co3zpaHue chepuueckux naHopam. Clumera NoayueHHbIX 4
"7 | doTorpadumn. Koppekuus u petywb naHopam.
OcHosbl aspodpoTocbémim. [pumeHenne BAC (6ecnnnor-
5 HbIX aBUALMOHHbBIX cucTeM) B aspodoTocbémke (Keiic 3.1:
«na yero Ha caMoM aene Hy>keH 6ecCNUNOTHbIN NeTaTenb-
HbIW annapaT?»).
5.1 PoTorpammeTpus 1 €€ BAMsHNE Ha COBPEMEHHbIN MUP. 1
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59 CueHapum cb€MKN 06BEKTOB A8 NOCNeAyoLWEero NocTpoe- 2
= | HUA Ux B TPEXMEPHOM BUAE.
MpuHLMA NoCTpoeHns TPEXMEePHOro n3o6paXxeHns Ha KOM-
53 nototepe. Pabota B poTorpammerpuueckom MO — Agisoft 4
| PhotoScan vinn aHanormurom. O6paboTka OTCHATOro MaTe-
puana.
54 BecnunoTtHuk B reonHdopmaTmke. YcTponcTeo 1 nprMeHe- 2
o HWe ApoHa.
5.5. | TexHnueckme ocoberHHoctm BIJTA. 2
5.6. | MunotuposanHue BIJ1A. 6
57 Vcnonb3osaHve 6ecnnaoTHMKa A1 CbEMKM MECTHOCTMU. 6
58 BozHukatowme npobnembl npu cozparHmm 3D-mopenen. Crno- 3
= | cobbl penakTUpoBaHUA TPEXMEPHbIX MoAENeln.
59 TexHonornm npoToTUNMpPoBaHMs. YCTPOMCTBA A BOCCO34a- 2
7" | Hua TpéxmepHbix Mogenen. Pabota ¢ 3D-npuHTepom.
510 ®dusnueckune n xmMmyeckme CBOMCTBA NIACTMKA AJis 1
¥ | 3D-npuHTepa. NeuyaTb TPEXMEpHON MOAENM WKONbI.
6 Keiic 3.2: «MiameHeHne cpeabl BOKPYT WKOAbI».
6.1 Pa6ota B MO gns py4Horo TpéxMepHOro MooenmpoBaHmns — 1
o SketchUp nnu ananornyHom.
6.2 DKcnopTuposaHme TpéxmepHbix ¢arnos. [poekTposaHue 7
- COBCTBEHHOM CLIEHDI.
6.3 Meyatb Mogenn Ha 3D-npunTtepe. OdopMneHne Tpéxmep- 2
e HOMW BELLECTBEHHOW MOAENM.
7 [NoarotoBka 3awWwmTbl NpoeKTa. 3
8 3awmTa NpoeKToB.. 2
9 3akntounTensHoe 3aHsaTue. NoaseneHue utoros paboTsl. 2
[MnaHbl no gopaboTke.
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V Keifewn, 5x0gﬂcgue b npozparmy

Keiic 1. CoBpeMeHHbie kapTbl, unu Kak onucarb 3emmio?
Keric 3HakoMuT obyuatowmxca ¢ pa3HOBUAHOCTAMU AdaHHbIX. Pe-
was 3agavy Kerca, obyyalowmecs NpoxoaaT cnegyoume TeMaTm-
KW: KapTbl 1 OCHOBbI NX GOPMUPOBAHNSA; N3YUEHUE YCIOBHbIX 3Ha-
KOB U MPUHLMMOB UX OTOBPaXKEHMS Ha KapTe; CUCTEMbI KOOPAUHAT
N MPOEeKLMIA KapT, UX OCHOBHbIE XapakTEPUCTUKN N BO3MOXXHOCTM
npyMeHeHusa; MaclwTab M Op. BCNOMOraTefibHble WUHCTPYMEHTbI
dbopMUpoBaHUs KapTbl.

Keiic 2. lno6anbHoe no3uumoHMpoBaHue
«Haihau ceba Ha 3eMHOM Wwape».
HecMoTps Ha To, UTO HaBUraTopbl 1 CMOPTUBHbIE TPEeKepbl CTanu
HEOTbHEM/IEMOW YaCTbIO HALLEW XKU3HU, MaNo KTO 3HaeT MpuHLMN
nx pabotbl. [1ponas kelc, obyuatowmecs ysHatot npo [MTOHACC/
GPS — npuHumnbl paboTbl, NCTOPUID, COBPEMEHHbIE CUCTEMDI,
npuMeHeHue. [NpuMeHeHne norrepos. Busyanusauma TekcToBbix
AaHHbIX Ha kapTe. Co3aaHne KapTbl UHTEHCUBHOCTM.

Keiic 3.1. AspodoTrocnémia. «[lns uero Ha caMoM fene HyXXeH
6ecnunoTHbLIN NeTaTenbHbIN annapar?».
O61bEMHDIN KeNc, KOTOPbIN MNO3BOUT OBYUYaOLLMMCS OCBOUTD MOJ-
HYIO TEXHOJIOMMYECKYIo LEemnouKy, NCMO/b3yeMylo KOMMepUYeCcKu-
MW KOMMaHUAMWU. YCTPOMCTBO U MPUHLMMbI GYHKLMOHUPOBAHMUS
BM/A, OcHoBbl $OTO- U BUAEOCHEMKM U MPUHLMIMOB Nepenaym
nHdopmaummn c bINJ1A, obpaboTtka paHHbix ¢ BIJ1A.

Ke#ic 3.2. UameHeHme cpeabl BOKPYT WKOABI.
MponomkeHue kerca 3.1. Obyuatowwmecs, nMes B CBOEM pacrops-
>keHUn anekTpoHHyto 3D-mMopenb WwKkonbl, NpoaoMHKaloT BHOCUTD
N3MeHeHMs B MPOAYKT C Lenbto bnaroyctporictea panoHa. Obyua-
loLMecs NpoAo/KaloT COBEPLUEHCTBOBATb cBOM HaBbik 3D-Moge-
NNPOBaHWS, 3aBeplLuas MPoOeKT.
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VI Mmepumwo-/"ex;{mecme guoguﬂ
peaiuzayuu ocHobHol 05,27&1;05&17&@/40(7
NpoLpaMMbL

(no cyTu, obbeamHeHne BCeX pecypCcoB, MPOMNUCaHHbIX B KENCaX)

Cnucok obopynoBanus

KomnbtlotepHbint knacc UKT

« M®Y (npuHTep, ckaHep, konnp) MuHuManbHble: dopmaT A4,
nasepHbin, 4/6, 1 wT.

- HoyTtbyk HacTaBHMKa C npefycTaHOBNEHHOW OMepaLMOHHOMN
cucTeMomn, 0PUCHBIM NPOrpaMMHbIM obecrieyeHeM NMpon3Boau-
TenbHOCTb npoueccopa (no tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee 2000 egnHuL; 06b-
€M ornepaTMBHOM MaMATU: He MeHee 4 [6; 06béM HakonuTens
SSD/eMMC: He meHee 128 6; MO pns npocMoTpa 1 pefakTm-
pOBaHMA TEKCTOBbIX AOKYMEHTOB, 3/1€KTPOHHbIX Tabauy, 1 npe-
3eHTauMn pacrnpocTpaHéHHbix ¢dopmaTos (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlsx,.odp, .ppt, .pptx)., 1 wr.

- HoyTtbyk ¢ npepycTtaHOBNEHHOW OMEPaUMOHHON CUCTEMOM,
odUCHbBIM NporpaMMHbIM obecrneyeHneM. HoyTbyk: He Huxke
Intel Pentium N (nnmn Intel Celeron N), He Huxe 1600 MIu,
1920x1080, 4Gb RAM, 128Gb SSD; npoussoauTenbHoCcTb npo-
ueccopa: He MmeHee 2000 eamHuy; MO gna npocmoTpa m pe-
AaKTUPOBAHMA TEKCTOBbIX AOKYMEHTOB, 3N1EKTPOHHbIX Tabnu, n
npeseHTaumMi pacnpocTpaHéHHbIX dopMaTos (.odt, ,txt,.rtf,.doc,
.docx,.ods, .xls, .xlsx,.odp, .ppt, .pptx)., 10 wT.

+ NHTepakTuneHbi koMmnnekc. KonnuecTeo ogHOBpeMeHHbIX Kaca-
HUN— He MeHee 20.,1 wr.

Ypok TexHonoruum

AppntmnBHOe obopynoBaHue

- 3D-o6opynoeaHue (3D-npuHTep). MUHUManbHbIE: TUM MpUHTE-
pa: FDM; matepnan: PLA; pabouunin cton: c nogorpesom; pabo-
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uaa obnactb (XYZ): ot 180x180x180 MM; ckopocTb neuaTtu: He
MeHee 150 MM/cek; MWMHMManbHag TonwmHa cnos: He 6onee 15
MKM; popMaT parinos (ocHoBHblie): STL, OBJ; 3akpbiTbii kopnyc:
Hannume., 1 wT.

- Mnactuk gns 3D-npuHTtepa. TonwmHa nnactukosown HUTK: 1,75
MMm; matepuan: PLA; Bec kaTywkun: He meHee 750 rp., 15 wr.

- MO pnna 3D-mopennpoanus. O6naunbin nHctpyment CATP/
ACYTT, oxBaTbiBaloLWMI BECb NpoLecc paboTbl ¢ U3penmaMmm — ot
NPOEKTUPOBaHWNSA A0 U3rOTOB/IEHUS.

HononHutenbHoe obopynosaHue

- Wnem BupTtyanbHon peansHocTn Obuwee paspelweHne He Me-
Hee 2160x1200 (1080%1200 gns kaxgoro rnasa), yron o63opa He
MeHee 110; Hannume KoHTponnepoB — 2 WT.; HaMUYNE BHELLUHUX
AaTUMKOB — 2 WT.; pa3beM A8 MNOAK/IOUYEHNS HAYLWHUKOB: Hau-
uve; BCTpoeHHas KaMepa: Hanuume. 1 koMnnekr.

- Wratme pns kpenneHuns 6asoebix ctaHuun. KoMnnexkT U3 aeyx
wraTtmeoB. COBMECTMMOCTb CO LWNEMOM BUPTYasrbHOW peanbHo-
ctn, 1 KoMMneKT.

« Hoytéyk ¢ OC pgns VR-wnema. Konnuecteo spep npoueccopa
- He MeHee 4. TakToBas yacToTa npoueccopa - He MeHee 2500
MTlu. Bugeokapta - He Huxe Nvidia GTX 1060, 6 6 Bupeona-
MaTb. O6beM onepaTnBHOM NaMaTK - He MeHee 8 16., T wT.

- MHorononb3soBaTtenbckas cMcTeMa BUPTYanbHOW peanbHOCTU C
6-KOOpPAMHATHBIM OTC/IEXMBAHUEM MOMIOXKEHUSA MOMb30BaTeNEeN,
1 koMnnekT.

TpeboBaHus K cMcTeMe BUPTYanbHOW peanbHOCTH:

- noaaep)Kka MOBUMbHbBIX LIJIEMOB BUPTYasibHOW peasnbHOCTU
nop, ynpaeneHnem OC Android;

+ MnoAaepiKKa yrnpaBisioLMX KOHTPON/IEPOB C BO3MOXHOCTbIO
6-KOOPANHATHOTO OTC/IEXMBAHUS MOJIOXEHUS B MPOCTPaH-
cTBe;

.+ TexHosorus rnosiHom KoMmneHcauuu nara (anti-latency): nso-
6paxxeHne AO/HKHO BbIBOAUTLCA AN TOuek, B KOTOPbIX OKa-
XKYTCSl NIEBbI M MpaBblil r11a3a Nosib30oBaTens Yepes BpeMs,
KOTOpOE OO/HKHO MPOWTU C MOMEHTa Hayana onpenesneHus
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MeCTOMNONOXeHUd rna3 nosb3oBaTtesida 4O MOMEeHTa OKOH4Ya-
HWNSA BblIBOAa M306pa>|<eva.;

nnowanb oTcneXxmeBaHu4a nonb3sosaTtenen — He MmeHee 16 KB. M;
KO/IMYECTBO Nosib3oBaTenien — He MeHee 3 uen.

TpeboBaHUs K CUCTEME OTC/IEXMBAHWUS MONOXKEHWNS NMOSb30BaTe-
neu (TpeKUHra):

TUM CUCTEMbI OTCNIEXMBaHUA: 6-KOOpAMHATHas cucTeMa oT-
CnexvBaHus,;

06111 BEC OOAHOMO YCTPOUCTBA TpekunHra — He 6onee 20 T;
TEXHOMOMMA: OMNTUKO-UHEPLUMAsbHbIN TPEKUHT, aKTUBHble
Mapkepbl, paboTatowme B MHPaKpacHOM AMara3oHe;

yron ob3opa ontuyeckon cuctembl — He meHee 230 rpaay-
coB;

BpeMs OTK/IMKA CUCTEMbl TPEKMHra — He bonee 2 Mc;
pasMeLlleHe CeHCOPOB: Ha O6beKTe OTCNEXMBAHNS;
CeHCOopbl, UCMOMb3yeMble A8 OTCNEXUBAHWUA WIEMOB BUp-
TyaNnbHOW peanbHOCTU U ANS OTCNEXUBAHUSA OBUXKEHUN PYK
nosib3oBaTenen, 4OMKHbI 6bITb MAEHTUYHBIMU U B3aUMO3aMe-
HAEMbIMU;

pasMeLleHMe akTUBHbIX MapKEPOB: HaMoJ/bHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHTa [OMKHbI MOHTUPOBATbCA
Ha nos, 6e3 HeobXxoAMMOCTM MOTONIOYHOIro/HaCTEHHOTO MOH-
Taxa;

Ha/M4Me CEeHCOpPOB B COCTaBe €ANHOMO YCTPOMCTBA TPeKMHra:
aKcenepoMeTp, r’MpOCKOn, ONTUYECKUI CEHCOP;

YaCTOTa OTCNEXMBAHWNSA MONOXKEHMUS NOMb30BaTENS:

- akcenepomeTp: He MeHee 2000 Bbibopok/c;

- rmpockon: He MeHee 2000 Bbibopok/c;

- oNTUYecKunm ceHcop: He MeHee 60 BbiIGopok/c;
MOrPeWwHOCTb OTC/EXMBAHUSA MONIOXXEHUs MO/ib30BaTeNns B
NpocTpaHCcTBe Ha nnowaan 6 M x 6 M — He 6onee 10 MMm;
MWHMMa/IbHOE KOJIMYECTBO MO/b30BaTeNelN, NoaaepKmBae-
MO€e CUCTEMOW TPEKWUHra, He MeHee 3 ven.

TpeboBaHMsA K MokazaTensaM XpaHeHUs, TPAaHCMOPTUPOBKU U Ha-
CTPOMNKM:

BpeM4d MoJsIHOro pa3BéprIBaHMﬂ n HaCTpOl‘/’IKVI CnCTeMbl an4a

féOMH(#JOpMﬁ@MOHHMé TeXHOLOZUU 35



nnowaan otcnexmnsaHus 16 ks. M —He 6onee 90 MuH;

+ HeobxoAMMOCTb KanMBpOBKM B MpoLecce 3KCrayaTauum —
OTCYTCTBYET;

- TeMmnepaTypa xpaHeHus: -30°C.. + 50°C.

TpeboBaHus kK cnocobaM yrnpaBneHUs MHTePaKTUBHbIMU MOLENS-
MU:

- nopaepxka 6-KOOpPAMHATHOrO OTCNEXMBAHUA MONOXKEHUS

yrNpaBnsoWmNX YyCTPOMCTB B MPOCTPaHCTBE.
TpeboBaHUs K NporpaMMHOMY obecrneyeHuto:

- nopaep)Kka CUCTEMOW TpeKMHra OMepauMOHHbIX CUCTEM:
Windows, Android;

+ MpepocCTaB/ieHNe HEeOorpaHUYEHHOW MO BPEMEHU WUCMOMb30-
BaHMA NPOCTON (HEUCKIIOUNTENBHOMN) INLEH3UN Ha KOMMep-
Yyeckoe WCMonb3oBaHWe MNporpaMMHoro obecrneuyeHus cu-
cTeMbl TpekuHra Ha oguH wnem ¢ OC Android (6eccpouHas
nvueHsus) — 3 wr.

Ob6lwme TpeboBaHUs:

- HanMume MOBWU/bHbIX LWIEMOB BUPTYalbHOW peanbHOCTU
Oculus Go vnu aHanor — 3 wT,;

+ HanuMune KOMMeKTa NMPOBOAOB U 3apsAHbIX YCTPOWCTB AN
6ecnepebonHon paboTbi.

- ®otorpammeTtpuueckoe [10. MO pna o6paboTkm n306paxeHnin
1 onpegeneHns GopMbl, pa3MepOoB, MONIOXKEHMS U UHbIX XapaKTe-
PUCTUK OBbEKTOB Ha NMJIOCKOCTU UM B MpOCTpaHcTae., 1 wr.

- KeappokonTtep Mavic Air. KoMnakTHbI kKBagpokonTep ¢ Tpéxo-
ceBbIM cTabunmsaTopoM, kamepon 4K, MakcuManbHOM AanbHO-
CTblo Nepepaun He MeHee 6 kM., T wT.

- Keappokontep D]l Tello. KeagpokonTep c kamepow, Bec He 60-
nee 100 r B cbope c nponennepom 1 KaMepomn; oNnTUYECKU aaT-
UMK ornpegeneHuns No3nUUN — Haamume; BO3MOXHOCTb YAANEH-
HOro MporpaMMMpoOBaHUA — Hanuume., 3 WT.

MepmnasoHa

- Dotoannapat c o6bvekTnBoM. Konnuecteo acdeKkTrBHbIX NUKce-
nen — He MeHee 20 MAaH., 1T wT.

- Bupeokamepa. [NnaHwet (ans obecrneyeHns COBMECTUMOCTM C N
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2.3.6) c NpyMepHbIMU XapaKTePUCTUKAMU:
- AnaroHanb/paspeweHue: He MeHee 2048x1536 nukcenen;
- [AMaroHanb sKpaHa: He MmeHee 9.7";
- BcTpoeHHas namatb (ROM): He meHee 32 [b;
- paspelueHune poTokamepbl: He MeHee 8 Mn;
- Bec: He bonee 510 r;
- BblcoTa: He 6onee 250 MM., 1 w.
- Kapta namatmn ana dotoannapata/Buaeoxkamepbl. O6bEM namMaTn
— He MeHee 64 [6, knacc He Hwxe 10., 2 wT.
- Wratme. MakcumanbHas Harpyska: He 6onee 5 kr; MakcuManbHas
BblCOTa CbEMKU: He MeHee 148 cm, T wT.

NHdopMaLmoHHO-MeToaNYEeCKME YCIOBUS peanmnsaLmm OCHOB-
HOM 0b6pa3oBaTenlbHOM NPOrpaMMbl OCHOBHOTO obLero obpazoBa-
HUS (CNUCOK BHELUHMX METOA. MaTepuanos) (CCbIKM Ha Aomn. MaTe-
pyWanbl — NPOMNUCbIBaeM B KENCAX).
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