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B nocobuu ncnonbzosaHbl MaTepuasbl U3 OTKPbITHIX
ncrouHukoB cetn VHtepHert. MockonbKy MCTOUHM-
KW, pasMellaowme y cebs nHpopMaLmio, AaneKko He
Bcerga sBnstotcs obnapgatensMy aBTOPCKMX Mpas,
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aBTOPCTBO.

C6opHMK NMpefHasHayYeH WCK/YUTENbHO ANS He-
KOMMEpPUECKOro MCMO/b30BaHMA.
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Penensusi Ha pa6o4yio0 NporpaMmy OCHOBHOI'O o6miero oopasoBaHus Mo
npeamety « TexHOJOTHsSI»
«'eonndopmManOHHbIe TEXHOJIOTHH)
AsTopsi: BricrpoB AJO., ®omMuHbIX A.A.

PaGouasi IpOrpaMMa OCHOBHOTO 06miero o6pa3oBaHHS «"eonHpOpMaALIIOHHEIE
TEXHOJIOTHEY» TI0 IpeaMeTy « TeXHOIOr s HarnpaBlieHa Ha (OPMHUPOBAHHE MPAKTHICCKUX
HABBHIKOB B cepe TeOMHPOPMALMOHHBIX CHCTEM, DAbOTy C reonpoCTpaHCTBeHHLIMA
JAHHBIMH, OPHEHTHPOBAaHWE ¥ HABHTAlMIO Ha MECTHOCTH, WM3Y4CHHES COBPEMEHHBIX
TeXHONOTMil 06paGOTKH MaTepHanoB ¥ [aHHBIX, HCCIIEOBAHHE OKpYXKAOIIEro Mupa ¢
TIOMOIIBIO COBPEMEHHBIX TEXHOJIOTWH M CTUMYJIMPOBaHHE HHTEpeca obygaromuxcs K
TexuudeckuM HaykaM. [Iporpamma (68 4acoB) IpeaHa3sHa4eHa JUls OpraHu3aliy 3aHATHAN
VUeHHKOB 7 Kiacca IO MpeIMeTHOH o6mactH «TexHOJOrHs» B paMKax OOMIero
o6pasoBaHMs M HamlpaBlieHa OOIIEHHTE/UIEKTyaJbHOE H TEXHHYECKOe DAasBUTHE
o0yJaronuxcs.

Kypc mo3BosisieT chopMHUpPOBaTh y OOYJarOIIUXCS YCTOWYMBYIO CBS3b MEXIY
uHGOPMAIFOHHEIM ¥ TEXHONOTMYECKMM HANpPAaBICHUSIMM Ha OCHOBE pPEANBHBIX
IPOCTPAHCTBEHHBIX JAHHBIX, TaKUX Kak aspoGOTOChEMKA, KOCMHYECKasi CBHEMKa,
BEKTOPHBIE KapThl U JIP.

IIporpamMma 06BbeUHSIET 00Pa30BATENBHYIO M IIPOSKTHYIO COCTABIIAIONINE y4ueOHOM
nesTenpHOCTH. TeMaTwdeckoe IUIAHMPOBAHHWE IPOrpaMMbI COCTOMT M3 TPeX KeHCcoB H
OJTHOM J1ab0paTOpHO# paboTEL:

Keitc 1. CoBpeMeHHbIe kKapTsl ik «Kak ommcars 3eMio?»;

Keiic 2. Tnobansnoe mosunponrposanne «Haiinu ce0s Ha 3eMHOM IIapey;

Keiic 3. «Jlyist 4ero Ha caMoM Jielie HyXeH OecuIOTHBI JeTaTebHbIA anmapar?»;

JIa6opartopHas padota «Dotorpaduu 1 TaHOPaMBD.

Keiicsl ¥ TeMBl SBISIOTCS AKTyaJlbHBIMA M COOTBETCTBYIOT IPHOPHUTECTHBIM
TEeXHOJOTHUYECKMM M TEeMAaTHYeCKUM HamlpaBIeHWsAM: KaK C TOYKM 3pEHHS PBIHKOB
HaIHOHAIBHOM TexHonoruyeckoi naunuaTuBbl (HTH), Tak ¥ ¢ TOYKHA 3pEHUS IIPOrPaMMEI
«[IudpoBast 5JKOHOMHUKAY.

Jlorvka MOCTPOEHMsS MPOrpaMMbl OOECIeYMBACT CaMOCTOATENBHOE MPOXOXKICHHUE
o0y4alomuMUCS ~ BCEX ~TeM: OT  KOMIUIEKCHOTO — IPUMEHEHHS  COBPEMEHHBIX
reonH(bOPMAIIMOHHBIX TEXHONOTHH, H(POBOH xaprorpaduy, NpUMeHeHUs JaHHbIX [[33
10 KOMILIEKCHOTO M3MEHEHHs TEPPUTOPHUiA Ha OCHOBE H3Y4EHHOTO MaTepHala. [Tpu 3TOM
0COGEHHOCTBIO TIPOTPaMMBI SBISIETCS TO, YTO OOYYArOIIMMCs TPHBHBAIOTCS CKBOSHBIC
TEeXHOJIOTMUECKME HABBIKA, B TOM YHCIE HCIOIb30BAaHHE COBPEMEHHBIX aJINTHBHBIX
TeXHOJIOr'ui — Hanpumep, 3D-nedaTu.

B mporpaMMme COAEpXKaTcs Bce HEOOXONMMBIE PasfENbl, BKIIOHAs KaJIeHAapHBIA
yueGHBIHA rpaduk ¢ pasbuBKoi 3aHATHH Ha 2-4 Jaca.

B xayecTBe IPHWIOXKEHHS K IPOrpaMMe JaH MaTrepual, OIMCHIBAIOLIANA IIPOIIECC
peau3auu o0yJalolUX KeiCOB C pasOMBKOH IO 3aHATHSM. TeMBl KEeHCOB SIBISAIOTCS
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AKTyanbHOCTb: cerofiHsi reomH$OpMaLMOHHbIE TEXHOMNOMMIN CTanmn
HEOTbEM/IEMOMN YacCTbiO HaleW XKU3HU, NoOOM COBPEMEHHDIN Ye-
NnoBeK MoNb3yeTcs HaBUraLMOHHbBIMU CEPBUCAMU, MPUTOXKEHMUAMMI
A1 MOHUTOPUHra o6 eCcTBEeHHOro TpaHCMopTa M MHOTUMW ApYTu-
MW CepBMCaMM, CBA3aHHbIMU C KapTaMU. DTU TEXHONOMMU UCMOSb-
3yHOTCA B COBEPLUEHHO Pa3/IMyHbIX chepax, HauMHasa OT pearupo-
BaHWA MPW Ype3BblYalHbIX CUTYaLMAX N 3aKaHYMBAs MaPKETUHIOM.
Kypc «leonHdpopMaumoHHble TexHonorum» nossonset chopMmu-
poOBaTb Y OBYyYalOLLMXCH YCTONUMBYIO CBA3b Mexay MHdpopMaum-
OHHbIM U TEXHO/IOTMYECKUM HaMpaBAeHUAMN Ha OCHOBE peasibHbIX
NPOCTPAHCTBEHHbIX AaHHbIX, TAKUX KakK aapo¢doTOCbEMKA, KOCMU-
yeckas CbEMKa, BEKTOPHble KapTbl U Ap. DTO MO3BOAUT obyuato-
WMMCA MONYYUTb 3HAHUA MO UCMOJIb30BaHUIO reOMHGOPMALIMOH-
HbIX MHCTPYMEHTOB 1 MPOCTPaHCTBEHHbIX AaHHbIX A1 MOHUMaHMS
N MU3YyYeHUs OCHOB YCTPOWMCTBA OKPY)KaloLLero Mmpa v npupos-
HbiX saBneHnn. Obyyvarowmecs CMOryT peasin3oBbiBaTb KOMaHAHbIE
npoekTbl B chepe nccneqoBaHmMs OKpPY>KaloLLEro MUpa, HavaTb MC-
NoNb30BaTb B MOBCEAHEBHOM XXM3HW HABUraLMOHHbIE CEPBUCHI,
KOCMUYECKME CHUMKMU, SNEKTPOHHbIE KapTbl, COBMpaTb AaHHble 06
obbekTax Ha MecTHOCTH, co3aaBatb 3D-o06bekTbl MecTHOCTU (Kak
oTAeNbHble 30aHNA, TaK U LieNble ropoaa) U MHOroe ApYyroe.

Knaccudpukauma nporpaMmbl: TexHnyeckas.

HanpaBneHHocTb obpasoBaTenbHOM NporpaMMbl: o6pasoBaTesb-
Hag nporpaMMa «[eoMHbOPMaUNOHHbIE TEXHONOrMU» ABNAETCS
obuweobpazoBaTenbHON MpoOrpaMMoN Mo npeaMeTHoOW obnactu
«TexHonormns».

¢YHKLI.VIOHal1bHoe npeaHasHa4yeHue nporpaMmbl: NpoeKTHas.

®Popma opraHMsaumm: rpynnoeas.



AKTyaI‘IbHOCTb W OTAnunTENbHble 0CObeHHOCTHN nporpamMmmbl

HoBun3sHa nporpaMMbl 3akntoyaeTcs B CO34aHUM YHUKaNbHOM
obpasoBaTenbHOM cpeabl, bopMUpytoLWen NPoOeKTHOE MbllIeHne
obyuatoLwmMxca 3a CYET TPAHCAALMM MPOEKTHOrO crocoba aeatens-
HOCTM B paMKaX pelleHUs KOHKPETHbIX MPOBAEMHbIX CUTYALUINA.

AKTyanbHOCTb MporpaMMbl 0bycroBneHa TeM, uTo paboTa Hag
3afla4yaMu B paMKax NMPOEKTHOM AeATeNbHOCTU GOpMUPYET HOBbIN
TWM OTHOLWEHWUS B PaMKax CUCTEMbI «Mpupoaa — obwecTBo — ve-
NoBeK — TEXHOIOMNN», ONpeaenaLmii 0683aTeNbHOCTb 3KOMOMM-
YeCcKoM HOPMUPOBKM NPU OpraHM3aLMm NOOON AeATENBHOCTU, YTO
ABNSETCA MepBbiM WaroM K GOPMUPOBAHMIO KMOKOMEHUS Pa3Bu-
TUAY, ABNSAIOWErocs TPEHOOM Pa3BUTUS COBPEMEHHOMO obLLecTBa.

[MporpaMMa npegnonaraet ¢opMmpoBaHMe y obyyaromxcs
NpeacTaB/eHUA O TeHAEHUMAX B PasBUTUM TexHUYeckon cdepbl.
HoBbIl TEXHO-MPOMbIWNEHHbIN YKIa4 HE MOXET BbiTb MONOXEH
B PopmaT obuwecTBa pa3BUTUA TOMbKO Ha OCHOBAaHUM HOBMU3HDI
dU3NYECKMX MPUHLMMOB, HOBbIX TEXHUYECKUX peleHUn U Kna-
CTEpPHbIX CXeM B3aMMOLENCTBMA Ha MOCTUHAYCTPWAaNbHOM 3Ta-
ne pa3sBUTUSA COLMYMA, @ NAES PasBUTUSA ObLLEeCTBa HEMPENOXHO
BK/IlOUaeT B cebsa TeHAeHUMIO K OBpeTeHUo coHamnpaB/ieHHOCTU
aHTpOMoreHHbix $akTOPOB, 3aKOHOB pa3BUTUA Buocdepbl 1 Kysb-
TYPHOrO pasBUTUS.

Meparornueckas LenecoobpasHOCTb 3TOM MPOrpaMMbl 3aK/to-
yaeTcs B TOM, YTO OHa fIBMSETCA LENIOCTHON U HemnpepbiBHOM B
TeueHue Bcero npouecca obyyeHUs U No3BonseT obyyaroemycs
LIar 3a LWaroM packpbiBaTb B cebe TBOpUYeCKMe BO3MOXHOCTU U Ca-
MOpeann3oBbIBaTbCA B COBpeMeHHOM Mupe. B npouecce nayue-
HUSA OKPY>KatoLWEro M1Mpa obyyaroLmecs NoayyaT 4ONONAHUTENbHOE
obpazoBaHue B 061acTn MHbopMaTUKK, reorpadpurm, MaTEMaTUKU U
dusmku.

OTnnunTtenbHom 0Co6eHHOCTbIO AaHHOM MPOrpamMMmbl OT yXKe Cy-
LecTBYOLWMX 0Bbpa3oBaTe/ibHbIX NPOrpaMM sBNseTCa e€ Hamnpas-
NEeHHOCTb Ha pa3BUTUE OBYYaIOLLMXCS B MPOEKTHOM AeATeNbHOCTM
coBpeMeHHbiMn MeTogmkammn TPN3 n SCRUM c nomouwbio coepe-
MEHHbIX TEXHONOrMN N 060pyRoBaHMS.
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Bo3zpacT obyuatowmxcsa: obyuvatowmecs 7 Knaccos.
Cpoku peanunsauum nporpammbl: 68 yacos.
HanonHaemocTb rpynn: 15 uenosek.

Pe>xum 3aHaTUI: No 2 akageMnyeckmx Yaca B Hegernto.

®PopMbl 3aHATUI:

paboTa Haj, peLueHneM KencoB;
nabopaTopHO-NpakTUyeckme paboTbl;
nekummu;

MacTep-K/acchl;
3aHATUA-COPEBHOBAHUS;

3KCKYypCUu;

NMPOEKTHbIE CECCUN.

METOAbI, ncnoJsib3yembie Ha 3aHATUAX:

npakTuyeckue (ynpaxHeHus, 3agaun);

cnoBecHble (pacckas, becefa, MHCTPYKTaX, YTEHMUE CMPaBOYHOM
nnTepaTypbl);

HarnagHble (OeMOHCTpauMa MyNbTUMEOUMHbIX Mpe3eHTaumi,
doTorpadun);

npobnemHbie (MeToapl MpoBAEMHOIO MU3MOXKeHUsA) — obyuato-
LMMCH Ja€TCH YaCTb rOTOBOro 3HaHUS;

3BpUCTUYECKME (YAaCTUYHO-MOUCKOBbIE) — obyualowmmcsa npe-
AocTaBngeTca 60/bluasg BO3MOXHOCTb BbiIbOpa BapUaHTOB;
nccnepoBaTeNbckme — obyyatowmecs caMum OTKpbIBatOT U Uccne-
AYIOT 3HaHUS;

WNOCTPAaTUBHO-06bACHUTENbHbIE;

penpoayKkTUBHbIE;

KOHKpEeTHble U abCTpaKkTHble, CUHTE3 U aHanu3, CpaBHeHwWe,
o0b6obuieHne, abcTparnpoBaHue, knaccudukaums, cMcTemMaTmsa-
uMa, T. €. MeTOAbl Kak MbICIUTE/NbHbIE Onepauuu;

WHOYKTUBHbIE, OeAYKTUBHbIE.



Llenu n 3apaum peannsaumm ocHoBHOM 0b6pasoBaTenbHOMN Npo-
rpaMMbl OCHOBHOTO obuiero obpasoBaHus

Llenb: BoBneueHve obyyalomMXcs B MPOEKTHYIO OeATeNbHOCTb,
pa3paboTka Hay4yHO-UCCeQOBATENbCKUX N UHXKEHEPHbIX MpPOeK-
TOB.

3apaum:
obyvatowme:

- npuobpeTeHune n yrnybneHme 3HaHUN OCHOB NPOEKTUPOBAHMUA U
ynpaBneHus NpoeKkTaMu;

+ O3HaKOMJieHMe C MeToAaMW 1 Npuémamu cbopa 1 aHanM3a UH-
dopmMaumu;

- obyyeHMe NpPOBEAEHUIO WCCNefoBaHUW, Mpe3eHTauum U
MeXNpeaMeTHOM MO3ULMOHHON KOMMYHUKALLUK;

- obyueHue paboTe Ha cneuManM3nMpoBaHHOM 060pyAOBaHUN U B
MporpaMMHbIX Cpefax;

+ 3HAKOMCTBO C XapA-KOMMeTeHUMnsaMn (reonHPopMaLMOHHbBIMU),
NO3BONAKOWMMU MPUMEHSATb TEOPETUYECKME 3HAHWNSA Ha MpaKTU-
K& B COOTBETCTBUU C COBPEMEHHbIM YPOBHEM Pa3BUTUSA TEXHO-
NOTUN.

pa3BuBaloLLMeE:

- popMMpoBaHME MHTepeca K OCHOBaM M30b6peTaTenbcKon aes-
TeNbHOCTU;

+ pasBUTME TBOPYECKUX CMOCOBHOCTEN U KPeaTUBHOro Mblwwe-
HUS;

- npuobpeTeHme onbiTa ncnonbzoeaHunsa 1PN3 npu dopmmposa-
HUM COBCTBEHHbIX UAEN N pELLeHUN;

- popMUpOBaHME NOHNUMAHWNSA NPSMOM M O6PaTHOM CBA3M NMpoeKTa
W cpefibl ero peanrsauum, 3a10XKeHe OCHOB COLMabHOM U KO-
NOrNYECKON OTBETCTBEHHOCTH;

+ pa3BUTME reonpoCTPaHCTBEHHOIO MbIWEHUS;

+ pasBuTME CODT-KOMMETEHLNM, HEOBXOANMBIX A5 YCNELWHOM pa-
60Tbl BHE 3aBUCMMOCTU OT BbibpaHHOM npodeccum.

TEOMH(f)O/UMﬂ@MOHHME TeXHoLOZUU 7



BOCMNUTATE NbHbIE!
dopMmMpoBaHME MPOEKTHOrO MUPOBO33PEHUA U TBOPYECKOrO
MbILUIEHUS;

dopMMpOBaHNE MUPOBO33PEHUA MO KOMMIEKCHOW OLEeHKe
OKpY>KatoLero Mrpa, HanpaeleHHOM Ha ero NMNo3uTUBHOE U3Me-
HeHue;

BOCMMUTaHME COBCTBEHHOM MO3ULMKM MO OTHOLWIEHUIO K AeaTe Nb-
HOCTU N YMEHME COMOCTaBNATb €€ C APYrMMU MO3ULMUAMUN B KOH-
CTPYKTUBHOM guanore;

BOCMUTaHME KyNbTypbl paboTbl B KOMaHAE.

MpuHumMnbl M noaxoab K popMupoBaHUIo obpasoBaTenbHOM
nporpaMMbl OCHOBHOro obuero obpazoBaHus

MNMporpamma peanusyercs:

- B HenpepbiBHO-0bpa3oBaTeNbHOMN AeaTenbHOCTU, COBMECTHOM
AeATeNbHOCTU, OCYLLEeCTBNSEMOMN B XOAE PEXUMHbBIX MOMEHTOB,
roe obyuatowmiics ocBamMBaeT, 3aKpennseT U anpobupyeT nony-
YEHHbIE YMEeHMS;

B CaMOCTOATENIbHOW AesATeNbHOCTM obyuvatowmxcs, roe obyuato-
WMIMCa MOXET BbIOpaTb AeaTenbHOCTb MO MHTepecaM, B3auMo-
[ENCTBOBaTb CO CBEPCTHUMKAMM Ha PaBHOMPAaBHbIX MO3ULMAX,
pewaTb NpobaeMHble CUTyaLUUn 1 4p.;

BO B3aMMOAENCTBUM C CEMbAMW OEeTEN.

[MporpaMMa MOXeT KOpPPEKTUPOBATLCS B CBA3M C U3MEHEHUAMU:
HOPMaTMBHO-MpPaBoOBOM 6azbl AOLWKObHOrO O6pa3oBaHus;
BUAOBOM CTPYKTYpPbI rpynm;

obpa3oBaTenbHOro 3anpoca poauTenen.

Moaxoabl kK opMMpoBaHUIO NpOrpaMmMbi:

+ JlnyHocTHo-opueHTMpoBaHHbIM. OpraHusauus obpasoBaTesb-
HOro MpoLecca C YYETOM MMaBHOro Kputepus adpbekTUBHOCTU
obyuatouieroca — ero nMYHocTU. MexaHnsM — cospgaHue ycrno-
BUW AN Pa3sBUTUS JIMYHOCTU Ha OCHOBE M3y4yeHMs CMoCOBHO-
cTel obyyatoLLerocs, ero MUHTEPEeCcoB, CKIIOHHOCTEN.



- NesatenbHocTHbi. OpraHnsauns neaTenbHOCTU B O6LEM KOH-
TekcTe obpasoBaTebHOro npouecca.

+ UeHHocTHbin. OpraHmsaumsa pasBuTUS U BOCMUTAHUSA Ha OCHO-
Be obLuieyenoBeyeckmux LEeHHOCTEeN, a Takke 3TUYEeCKMX, HpaB-
CTBEHHbIX U T. 4.

- KoMneTteHTHOCTHbIN. POpMUpOBaHME TOTOBHOCTM OByuatoWwmX-
CA CaMOCTOATENIbHO AENCTBOBATb B XOA4E PelueHUs aKTyasbHbIX
3agau.

+ CucrtemHbii. MeTomonormyeckoe HarnpaeneHue, B OCHOBE KO-
TOPOro NeXWT PacCMOTpeHWe obyudarolerocs Kak LLe/loCTHO-
ro MHOXeCTBa 3/IEMEHTOB M3 OTHOLWEHUN U Pa3/INYHbIX CBA3EN
MeX Ay HUMMU.

- Onanormnuecknn. OpraHnsaums npouecca ¢ yY4€TOM MpUHLMMA
Ananora, cyb6beKkT-cybbeKTHbIX OTHOLEHUN.

+ [Mpobnemubii. PopMrpoBaHMe MporpaMmbl C MO3ULMA KOM-
NAeKCHOro U MOAY/IbHOIO NMpeACTaBNeHUS €€ CTPYKTYpPbl Kak CU-
CcTeMbl NoanporpamMm rno obpasosaTtesibHbIM 06/1aCTAM U AETCKUM
BMAAM AeATeNIbHOCTU, CMOCOBCTBYIOWMM LieNIEBbIM OPUEHTUPAM
pasBuUTUS.

-+ Kynbryponorunueckun. OpraHnsaumsa npouecca C y4ETOM NOTeH-
uMana KynbTypocoobpasHoro cogepaHms AOLWKOMbHOro obpa-
30BaHUA.

Mnauupyembie pesynbraTbl ocBoeHUs 06yualoMMMCA OCHOBHOM

obpazoBaTenbHOU NporpaMMbl OCHOBHOTO oblero obpazoBaHus

(oba3aTenbHO NpoBepuTb pazbmeHmne No NTMYHOCTHBIM, MpeaMeT-
HbIM U T. A.)

O6wue nonoxxeHuns

[MporpaMMa paéTt obyyalolMMCs BO3MOXHOCTb MOrpy3uTbCH BO
BCE MHOroobpasme MpoOCTPaHCTBEHHbIX (reoMHPOPMALMOHHDIX)
TexHonorun. NporpaMMa 3HaKOMUT obyudatowmxca ¢ reonHedop-
MaLMOHHbBIMM CUCTEMAMU U C PasfINYHbIMU BUOAMU F€OAAHHbIX,
Nno3BongeT NonyyYnuTb 6a3oBble KOMMETEHUMU MO cOopy AaHHbIX
N OCBOWUTb MEPBUYHbIE HaBblKM PaboTbl C AaHHbIMKU. [TonyyeHHbie
KOMMEeTEHUUM N 3HAHMA MO3BONAT ObyyaloWwmMca NPUMEHUTb UX
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noutn B N06OM HampaBneHUU coBpeMeHHoro pbiHKa. Oceous
nporpaMMy, obyyarowmecs cMoryT BbibpaTb Hanbonee MHTepec-
HYHO O/ HUX TEeXHOJIOMMYECKYO HarnpaB/lieHHOCTb, KOTOPOW OHU
6ynyT obyyaTbcs B paMKax yrnybnéHHoro Moayns.

[MporpaMMa 3aTparmBaeT Takue Tembl, kak: «OcHoBbl paboTbl C
MNPOCTPAHCTBEHHbIMU AaHHbIMUY», «OpUeHTUpoBaHWE Ha MecCT-
HocTu», «OcHoBbl poTorpadpum», «CamMocTosTenbHbIN cbop AaH-
Hbix», «3D-MogennpoBaHne MeCTHOCTU N OBbEKTOB MECTHOCTUY,
«leonHdopMaumoHHbie cucteMbl (MM C)», «Busyanmsaums v npea-
CTaBNeHWe pe3ynbTaToBY.

B ocHoBe paspaboTaHHoOM nporpammbl nexmnt MeTtoanueckni
MHCTpyMeHTapui depepanbHoro TbioTopa bbicTpoBa AHTOHa
FOpbesuua «CeTb getckmx TexHonapkos “KeaHTopuym”. BeoaHbil
MOAY/b».

[MporpamMMa opreHTUpOBaHa Ha [OMONHUTENbHOE 0bpa3oBaHMe
obyuatowmxcs WKOoNbHOro Bo3pacTa / Knacca.

MakcmumanbHoe KonmyecTso obyuatowmxca B rpynne — 15 yeno-
BEK.

CrpyKkTypa nnaHupyeMbiX pe3ynbTaToB

MnaHnpyeMbie pe3ynbTaTbl OMMPAOTCA Ha BeayluMe Lesesble

YCTaHOBKM, OTPa)atoLme OCHOBHOM, CYLLHOCTHbIN BK/Ia4 KaXk4ow

N3y4yaeMol MporpamMmbl B pasBUTUE NIMYHOCTU, 0ByUatOWMXCA, NX

cnocobHocTen.

B cTpykType nnaHupyeMbix pe3ynbTaToB BblAENAIOTCA Cleayto-

e rpynnbi:

1. JlnuHocTHble pe3ynbTaTbl OCBOEHMA OCHOBHOM obpa3oBaTenb-
HOWM MporpaMMbl MpeacTaB/ieHbl B COOTBETCTBMM C rpynnom
NTMYHOCTHbBIX Pe3y/bTaToB.

2. MeTanpenMeTHble pe3ynbTaTbl OCBOEHUsS OCHOBHOW 06pa3o-
BaTesIbHOWM MporpaMMbl NpeacTaB/ieHbl B COOTBETCTBUM C MOA-
rpyrnnaMm yHUBepCasbHbIX yYebHbIX AEeNCTBUN.

3. lMNpeaMeTHble pe3ynbTaTbl OCBOEHMS OCHOBHOM 06pa3oBaTenb-
HOWM MporpaMMbl NpeacTaB/ieHbl B COOTBETCTBMWU C rpynmnamMm
pe3ynbTaToB yuebHOro npeaMerTa.
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JInuHoCTHbIE pe3ynbTaThbl
[MporpaMMHble TpeboBaHWA K YPOBHIO BOCMUTAHHOCTU (NnY-

HOCTHblE pe3ynbTaThbl):

chOpPMUPOBaAHHOCTb BHYTPEHHEN No31LUK 0byyatoLwerocs, sMo-
LLMOHAaIbHO-MOMIOXMTEIbHOE OTHOLEHME 0BYyUatoLEerocs K LWKOo-
ne, opyeHTaLMs Ha NO3HaHME HOBOTO;

OpueHTauus Ha obpaseL, NoBeAEHNs KXOPOLLEro YYEeHUKa»;
cbOpMMPOBaAHHOCTb CaMOOLIEHKM, BK/lOUas OCO3HaHWe CBO-
MNX BO3MOXHOCTEN B yYeHUU, CMOCOBHOCTU afekBaTHO CYAUTb
O MpUUYMHaX CBOEro ycrnexa/Heycrnexa B YYEHWU; YMeHUe BU-
[AeTb CBOW AOCTOMHCTBA U HEAOCTaTKW, yBaXkaTb cebs 1 BepuTb
B ycrex;

chOpMUPOBaAHHOCTb MOTUBALMMU K YH4EOHOM AeaTeNbHOCTH;
3HaHWe MopasbHbIX HOPM 1 cOPMUPOBAHHOCTb MOPaIbHO-3TU-
YeCKUX CY>XAEeHUN, CNOCOBHOCTb K pelleHno MOopasibHbIX Mpo-
61eM Ha OCHOBe KOOPAMHALMU Pa3/IMUHbIX TOUYEK 3PEeHMUS, CNo-
COBHOCTb K OLLeHKe CBOMX MOCTYMNKOB 1 AENCTBUN APYIUX NtoAemn
C TOUKM 3peHns cobnofeHuns/HapyLeHns MopanbHON HOPMbI.

[MporpaMMHble TpeboBaHUSA K YPOBHIO pa3BUTUSA:
cbOopMNPOBAHHOCTb MPOCTPAHCTBEHHONO MbIWIEHUS, YMEHUe
BMAETb O6bEM B MNOCKUX NpeaMeTax;

yMeHune obpabaTbiBaTb U CUCTEMATU3UPOBATL HOMbLIOE KONNYE-
cTBO MHbOpMaLUu;

cbOpMUPOBAHHOCTb KPEAaTUBHOTO  MbIWEHMUS, MOHMMaHWe
MPUHLMMOB CO34aHMNA HOBOIO MPOAYKTa;

cbopMUPOBaAHHOCTb YCUAUMBOCTU, MHOTO3a4a4YHOCTH;
cbOpMUPOBAHHOCTb CaMOCTOSATENIbHOrO MOAXOAA K BbIMOSHE-
HUIO pa3/IMuYHbIX 3afad, yMeHue paboTaTb B KOMaHAe, yMeHue
NpaBW/IbHO AeNernpoBaTb 3a4aun.

MeTanpeaMeTHbie pe3ynbTaTbi

[eorpadusa

BbinyckHunk HayumnTcsa:

BbIBMpPaTb MCTOUYHUKU reorpadpuryeckomn nHpopmaumm (Kaprtorpa-
duueckune, cTaTUCTUUECKUE, TEKCTOBbIE, BUAEO- U poTOM306pa-
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YXEHUSA, KOMMbloTepHble 6a3bl AaHHbIX), aAeKBaTHblE peLllaeMbIM
3apavaM;

OpUEHTUPOBATbCA B UCTOYHUKAxX reorpadpuyeckont nHdopmMa-
umm (kapTorpaduyeckme, CTaTUCTUUYECKME, TEKCTOBbIE, BUAEO- U
boTonzobparkeHns, KOMMbOTEPHble 6a3bl AaHHbIX): HAXOAUTb U
n3BnekaTb HeobxoauMMyl MHPOpMauUUio; onpenensaTb U Cpa.-
HMBaTb KauyeCTBEHHblE U KONMMYECTBEHHble MoKasaTenu, Xapak-
Tepusylowme reorpapuryeckme ob6bEKTbI, MPOLECCHl U ABEHUS,
MUX MONIOXEHWE B MPOCTPAHCTBE MO reorpadmnyeckmuM KapTaMm
pa3HOro CoAep)XaHus U APYrMM WUCTOYHMKAM; BbISBNAATb HELO-
CTaloLLyt0, B3aUMOAOMONHAKLWYO U/UIM NPOTUBOPEYMBYIO re-
orpaduyeckyo MHPOpMaUUIo, NPeacTaBAEHHYO B OOHOM UIU
HECKO/IbKUX UCTOYHMKAX;

NpeacTaBnaTb B pa3nnuHbix dopmax (B BMAE KapTbl, Tabauupl,
rpacdumika, reorpadpuryeckoro onncaHus) reorpadumyeckyro MHbop-
MaLMIo, HeobXoANMYIO AN pelleHUs Y4ebHbIX U NPaKTUKO-Opu-
€HTUPOBAHHbIX 33Jau.

BbinyckHMK MOAYYNT BO3ZMOXKHOCTb HayUMUTbCA:

MoaenupoBaTh reorpadpuyeckme o6bekTbl U ABNEHUS;
NpUBOAUTb NPUMEpPbI MPaKTUYECKOTO NUCMOMb30BaHUS reo-

rpaduueckmx 3HaHUM B Pa3INYHbIX 06NacTaX A4eaTeNbHOCTU.

MaTeMaTumKa

CraTucTunKa n Teopusa BepoaTHOCTEN

BbinyckHuk HayumTcsa:

npeacTaBnaTb AaHHble B BUAE Tabnuu, Anarpamm;

ynTaTb MHOPMaLMIO, MPEACTaBNEeHHYIO B BUAe Tabnuupbl, gma-
rpaMMbl.

B noecegHeBHOWM XXM3HM M MPU U3YYEHUU OPYrUX MpeaMeToB

BbIMYCKHNK CMOXKET:

+ N3BEeKaTb, MHTEpNpeTUpoBaTb U NpeobpasoBbiBaTb MHPOPMa-
LUMIo, MpeacTaBNeHHyo B Tabnmuax M Ha gmMarpamMmax, oTpaka-
FOLLLYHO CBOMCTBA W XapaKTEPUCTUKU peanbHbIX MPOLLECCOB U AB-
NeHumn.
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HarnagHas reometpus
[eomeTpuyeckme durypbl
BbinyckHMK HayuuTCs:

- ornepupoBaTb Ha 6a30BOM ypOBHe MOHATUAMU: PUrypa, TOUKa,
OTpe30K, MpAMas, Niyy, TOMaHas, yrosa, MHOroyrosibHu1K, Tpeyrosb-
HUK W YeTbIPEXYrOMbHUK, MPAMOYrO/IbHUK W KBaApaT, OKPYX-
HOCTb 1 KPYT, MPSAMOYro/ibHbIM Napannenenunea, ky6, wap. N3so-
6paxkaTb M3yuyaeMble GUrypbl OT PyKuM U C MOMOLLBIO IMHENKM U

LUPKYNS.

B noeBcegHeBHOWM >XXM3HM N NPU U3YYEHUU OPYrUX MpPeaMeToB
BbIMYCKHUK CMOXET:
. pewaTb MpakTUYyeckme 3afjayu C MpUMEHEHWEM MpPOCTEMLWNX
CBOWCTB duUryp.

N3mepeHus u BboluncneHms
BbinyckHuk HayumTca:

. BbIMONHATb U3MEPEHME AJINH, PaCCTOSHUW, BEIMUYUH YTITIOB
C MOMOLLbIO MHCTPYMEHTOB A9 USMEPEHUN AJINH U YIOB.

®Pusnka
BbinyckHUK HayunTcs:

-+ cobnoaaTb NpaBuia 6e30MnacHOCTU N OXpaHbl TPyAa npu paboTe
C yuyebHbIM 1 nabopaTopHbIM 060pPYyAOBaHUEM;

+ MOHMMAaTb MPUHLUMMbI AEACTBUSA MaLIUH, NPUBOPOB U TEXHUYE-
CKUX YCTPOWCTB, YCNOBUA UX 6e30MacHOro MCrnosnb30oBaHUsA B
NMoOBCeAHEBHOM XU3HU;

* MCMOMb30BaTb MNP BbIMNOIHEHUM YUYebHbIX 3aay Hay4yHO-Momny-
NAPHYO NNTepaTypy 0 GU3NYECKUX ABNEHUSAX, CNPaBOYHbIE Ma-
Tepwuanbl, pecypcbl UHTEPHETa.

NudopmaTuka
BbinyckHWK HayunTcs:

+ pasnuuatb BUAbl MHGOpMaLMM No crnocobaM eé BOCMpuaTUs Ye-
NOBEKOM U Mo cnocobaM eé€ NpeacTaBleHUs Ha MaTepuasbHbIX
HoCUTensXx;
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- NpuBOAUTb NpuMepbl MHPOPMALMOHHBIX MpoueccoB (npouec-
COB, CBA3aHHbIX C XpaHeHMeM, Npeobpa3oBaHVEM U Nepepayen
[aHHbIX) B )XMBOW NMPUpOLEe N TEXHUKE;

- knaccuouumpoBatb cpeactsa VKT B cooTBeTcTBUM C Kpyrom
BbIMNO/IHAEMbIX 3a4au.

MaTteMaTnyeckme ocHoBbl MHGOPMATUKU
BbinycKHWK MONYYUT BO3MOXKHOCTb:

+ MO3HAaKOMWUTbCSH C MPUMepaMU MaTEMaTUUYECKUX MOAENEN N UC-
NoNb30BaHMEM KOMMbIOTEPOB MPU UX aHANN3E; MOHSATb CXOACTBA
W pasnnumsa Mexay MaTeMaTUYecKkor Moaenbio ob6beKTa 1 ero Ha-
TYPHOWM MoAenbio, Mexxay MaTeMaTU4yecKon Momenbito obbekTa/
SIB/IEHUS N CNNOBECHbIM OMUCaHUEM.

Mcnonb3oBaHWe NporpaMMHbIX CUCTEM U CEPBUCOB

BbinyckHuK HayumTcs:

- KnaccnouumpoBaTb Garsibl MO TUMY U UHBIM NapaMeTpaM;

+ BbINOJIHATb OCHOBHbIe onepauuu ¢ bannamm (cosgaBaTb, COXpa-
HSATb, peAaKTUPOBAaTb, yAaNATb, apXMBUPOBATb, KPaCrNakoBbIBaTb»
apxuBHble dannbl).

BbinyckHUK oBnageet (Kak pesynbTaT NMpUMeHeHUs Nporpamm-
HbIX CUCTEM U UHTEPHEeT-CepBUCOB B JAHHOM Kypce U1 BO BCEM 06-
pa3oBaTe/ibHOM npoLecce):

+ HaBbIKaMW paboTbl C KOMMbIOTEPOM; 3HAHUAMU, YMEHUAMU U Ha-
BbIKaMU, LOCTAaTOYHbIMW A5 paboTbl C pa3IMUYHbIMU BUAAMU MPO-
rPaMMHbIX CUCTEM U UHTEPHET-cepBUCOB (dannoBble MeHeae-
pbl, TEKCTOBbIE PeAaKTOPbl, 31eKTPOHHble TabnuLbi, 6pay3epsl,
NMOMCKOBbIE CUCTEMbI, C/IOBapU, 3/1IeKTPOHHbIE SHLUMKAOMNEeaANN);
yMeHM1eM OMnucbiBaTb PaboTy 3TUX CUCTEM N CEPBUCOB C UCMOJb-
30BaHWEM COOTBETCTBYIOLLEN TEPMUHONOTUM;

+ pasnuuHbiMn dopMaMu NpeacTaBneHus aaHHbIX (Tabnuupl, ama-
rpaMMmbl, rpadmkm U T. 4.);

+ MO3HaKOMUTCH C MPOrpaMMHbIMU CPeacTBaMu Ang paboTbl € ay-
ANOBU3YaNbHbIMW AAHHBIMU U COOTBETCTBYIOLWLMM MOHATUMHBIM
annapaTom.

BbiNnyckHUK MONyYnMT BO3MOXHOCTb (B AAHHOM Kypce U MHOWM
yuyebHoM fesTeNbHOCTM):
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* MpPaKTUKOBATbCA B UCMONb30BaHUN OCHOBHbIX BUAOB NPUKNIALA-
HOro nporpamMMHoro obecneveHus (pegakTopbl TEKCTOB, 3MeK-
TpOHHble Tabnuubl, 6paysepsl 1 Ap.);

* MO3HAaKOMWUTbCS C MPUMeEpPaMM UCMOb30BaHUA MaTeMaTUUYECKO-
ro MOAENMpPOBaHUSA B COBPEMEHHOM MUPE;

* MO3HAaKOMWUTbCS C MOCTAHOBKOW BOMpPOCa O TOM, HAaCKOJIbKO A0-
CTOBEpHa nonyyeHHas MHPoOpMauus, NoaKpenaeHa 1M OHa A0-
Ka3aTenbCTBaMM MOAMHHOCTU (MPUMEpP: HanYMe 3NEKTPOHHOM
NMOAMUCK); MO3HAKOMUTLCS C BO3MOXXHbIMU NMOAXOAAMU K OLLeHKe
[OCTOBEpPHOCTU MHPOpMauum (MpUMep: cpaBHeHME OaHHbIX U3
pa3HbIX MICTOYHUKOB);

+ MO3HaKoOMUTbcA ¢ npuMepamu ucrnonbsoBaHma VKT B cospe-
MEHHOM Mupe;

+ MONYyYUTb NpPeacTaBAeHNs O pOBOTU3MPOBAHHbIX YCTPOMUCTBAX U
NX UCMONb30BaHMM Ha NPOU3BOACTBE U B Hay4HbIX UCCNenoBa-
HUSAX.

TexHonorus
PesynbraTbl, 3a9BneHHble 06pa3oBaTenbHOM NporpaMMon « Tex-

Honorma» rno 61oKaM cogep kaHms
®opMurpoBaHME TEXHONOTMYECKON KYNbTypbl M MPOEKTHO-TEX-

HOMIOrMYECKOro MbllUNeHUs obyuyatowmxcs
BbinyckHuK HayumTca:

+ CNnepfoBaTb TEXHONOIMMU, B TOM YMC/e B MPOLLECCE U3rOTOBNEHUS
cy6beKTUBHO HOBOIO MPoOAYyKTa;

+ OLUEHWMBAaTb YCNOBUSA MPUMEHNUMOCTU TEXHONIOMMU, B TOM YMC/e C
NO3ULMN 3KOMIOMMYECKOM 3aLUMULLEHHOCTU;

*+ MPOrHO3MpoBaTb MO U3BECTHOM TEXHONOMMWN BbIXOAbl (XapakTe-
PUCTUKM NPOAYKTA) B 3aBUCMMOCTU OT U3SMEHEHMS BXOA0B/Napa-
MeTpoB/pecypcoB, MpOBepATb MPOrHO3bl OMbITHO-3KCMEPUMEH-
TaslbHbIM MYTEM, B TOM YMC/I€ CAMOCTOSATE/IbHO MIaHUPYs Takoro
pOAa 3KCMEePUMEHTDI;

+ B 3aBMCUMOCTU OT CUTyauMUW OMTUMU3UPOBaTb Ha3oBble Tex-
Honorvm (3aTpaTHOCTb — KayecTBO), NMPOBOAUTb aHaNU3 afb-
TEPHATUBHbIX PECYPCOB, COEANHATb B €AUHbIN MaH HECKO/IbKO
TeXHonornm 6e3 nx BUAOU3IMEHeHMS 419 MONyYeHMS CTOXKHOCO-
CTaBHOro MaTepManbHOro UM MHPOPMaLMOHHOIO NPOAYKTa;
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NPOBOAUTb OLEHKY M UCMbITaHME NMOMYYEHHOro NPOAYKTa;
NPOBOAMTbL aHaNM3 NOTPebHOCTEN B TEX UM UHbIX MaTepuasb-
HbIX UM MHPOPMALMOHHBIX MPOAYKTAX;

OMUCbIBaTb TEXHONOMMYECKOE peLLeHNE C MOMOLLBIO TEKCTA, pU-

CYHKOB, rpadmnuyeckoro nsobpaxeHus;

aHaIM3NPOBaTb BO3MOXKHbIE TEXHOMOMMYECKME pelleHms, onpe-

LeNnsATb UX OOCTOMHCTBA M HELOCTaTKW B KOHTEKCTE 3afaHHOW

cuTyaumm;

NMPOBOAUTL U aHaNM3UPOBaTb Pa3paboTKy M/MAN peannsaumio

NPUKNagHbIX MPOEKTOB, MpeAnonaraowmx:

ornpegeneHne XapakTepuUCTUK W pa3paboTKy MaTepuanbHOro

NpoAyKTa, BK/KOYas ero MoaenvMpoBaHue B MHPOPMaLNOHHOM

cpene (KOHCTPYKTOpe), BCTpaMBaHMe CO34aHHOro nHbopMaum-

OHHOrO NPoAYKTa B 33AaHHYI 060/10uUKY,

n3rotosreHne MHGOPMaLMOHHOrO NPOAYKTa Mo 3aA4aHHOMY an-

ropuMTMy B 3afaHHOM 0B6OouUKeE;

NPOBOAUTb U aHaNM3UPOBaTb Pa3paboTKy M/MAM peannsaumio

TEXHONIOMMYECKUX MPOEKTOB, NPeAnonaraowmx:

-+ OMNTMMM3aLUMIO 33JaHHOMO crocoba (TEXHOMOrMK) NonyyYeHus
Tpebytolerocs MaTepmanbHOro npoaykTa (nocne ero npume-
HeHWs B COBCTBEHHOW MpaKTUKe),

- pa3paboTky (KOMBMHMpOBaHME, M3MEHEHWEe MapaMeTpPoB WU
TpeboBaHUIN K pecypcaM) TeXHONOrMM MOJlyYeHUs MaTepu-
anbHOro M MHGOPMaLMOHHOIO NPOAYKTa C 33A4aHHbIMU CBOM-
cTBaMu;

NPOBOAUTb U aHaNM3MPOBaTb Pa3paboTKy M/MAM peannsaumio

NMPOEeKTOB, MPeAnoiaratoLLmX:

+ nnaHupoBaHue (pa3paboTky) MaTepmanbHOro NpoayKTa B CO-
OTBETCTBUU C 3aa4eN COBCTBEHHOM AesATeNbHOCTU (BK/ItOYas
MoAenMpoBaHue 1 pa3paboTKy 4OKYMeHTaLmMK),

+ nnaHupoBaHue (pa3paboTKy) MaTepuanbHOro MNpoaykTa Ha
OCHOBE CaMOCTOATE/IbHO MPOBEAEHHBIX MCCNefoBaHUN MO-
TpebuUTenbCKUX MHTEPecoB.

BbinycKHUK NONYYMT BO3MOXKHOCTb HayuMTbCS:

BbIABNATb U popMynMpoBaTb Npobremy, TpebyloLyro TeEXHOMNO-

rMYecKoro peleHus;
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MOANPULIMPOBATbL MMEIOLMECH MPOAYKTbl B COOTBETCTBUM C CU-
Tyauumen/3aka3zoM/noTpebHOCTbIO/3a4auen OeaTeNbHOCTU U B
COOTBETCTBUM C UX XapaKTepuUcTUKaMu pa3pabaTbiBaTb TEXHO-
NOruo Ha OCHOBE 6a30BOW TEXHONOMUU;

TEXHONOMM3MPOBaTb CBOW OMbIT, MPEACTaBMATb Ha OCHOBE pe-
TPOCNEKTUBHOIO aHanu3a u yHupuKaumm aesTenbHoOCTH onmca-
HUe B BUAE MHCTPYKLUUN NN TEXHONOMMUYECKOW KapTbl.

lNpeameTHbie pe3ynbTaThbi

[MporpamMMHble TpeboBaHMA K 3HaHUAM (pe3ynbTaTbl TeopeTuye-
CKOMW NoAroToBKM):

npaeuna 6ezonacHom paboTbl C 31€KTPOHHO-BbIYNC/IUTENbHBIMU
MalKnHaMM N cpeacTBaMum ansa cbopa MPOCTPaHCTBEHHbIX AaH-
HbIX;

OCHOBHbI€ BUAbl MPOCTPAHCTBEHHbIX AaHHbIX;

COCTaBHble YaCTU COBPEMEHHbIX reONHGOPMALMOHHbIX CEpPBU-
COB;

npodeccrmoHanbHoe nporpaMMHoe obecneveHune ans obpaboT-
KM MPOCTPAHCTBEHHbIX AaHHbIX;

OCHOBbI U MPUHLMMbI a3POCHEMKMU;

OCHOBbI U MPUHLMMbI paboTbl FNMO06abHbIX HABUMALMOHHbBIX CIYT-
HukoBbix cucteM (THCO);

npeacraBneHne M BM3yanmsaums MPOCTPAHCTBEHHbIX OAHHbIX
ANna HernpodeccnoHasnbHbIX MOMb30BaTeNeN;

npuHumnnel 3D-MopenvposaHus;

YCTPOMCTBO COBPEMEHHbIX KapTorpadmnyeckmux CepBUCOB;
npeacTaBfieHMe U BU3yanm3aums MPOCTPAHCTBEHHbIX AaHHbIX
ANna HernpodeccnoHarnbHbIX Mob30BaTeNen;

AewndpupoBaHMe KOCMUYECKMX U30BpaXkeHUI;

OCHOBbI KapTorpaduu.

[MporpaMMHble TpeboBaHUSA K YMEHMAM U HaBblkaM (pe3ynbTaTbl

NpaKkTUYEeCKOMN NOAroTOBKMN):

CaMOCTOATENbHO pelaTh MOCTaBNEHHYIO 33jady, aHanusupys um
nopbupas MaTepuanbl U CPeAcTBa AN8 €€ pelleHus;
CO34aBaTb M PacCUUTbIBaTb MOMETHBIN NAaH Ang 6ecnnnoTHoro
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neTaTenbHOro anmnapara;
06pabaTbiBaTb a3POCHEMKY M MOJyYaTb TOUYHbIE OPTOPOTOMMaHDI
M aBTOMAaTU3UPOBaHHbIe TPEXMEPHbIE MOLENN MECTHOCTMU;
MogenmposaTtb 3D-06bekTbl;

3alMLWaTb COBCTBEHHbIE MPOEKTDI;

BbIMNOMHATL OUUPOBKY;

BbIMNO/IHATL MPOCTPAHCTBEHHbIN aHaNN3;

CO3[aBaTb KapTbl;

cO34aBaTb NpocTenume reorpapmyeckme KapTbl Pa3/IMyHOro CO-
AepyKaHus;

MoaenupoBaTb reorpadpuyeckme obbekTbl U ABNEHUS;
NPUBOAUTL MPUMEPbI MPaKTUYECKOrO WUCMO/b30BaHUA reorpa-
dUUECKNX 3HAHUI B Pa3/INUHbIX 061acTaxX AeaTebHOCTU.

Cucrema OL€HKM AOCTUIXeHUSA N/aHUpPpYyeMbIX pe3y/ibTaToB

OCBOEHMUSI OCHOBHOM oGpasoBa'reanoﬁ nporpaMMmbl OCHOBHOIO

obuwero obpasoBaHus

BMAbI KOHTpoOAA:

NMPOMEXYTOUYHbBIN KOHTPO/Ib, MPOBOAVMbIN BO BPEMS 3aHATUN;
WTOrOBbIN KOHTPOJIb, NMPOBOAVMbLIA MOC/E 3aBepLIeHUs Bcel
yuyebHOoM NporpaMmbil.

®PopMbl NpoBEPKU pe3ynbTaToB:

HabnogeHre 3a obyyaloLWwmMMmCs B npoLecce paboTbl;
Urpbl;

WNHAMBUAYANbHbIE N KONTNEKTUBHbIE TBOpYeckune paboTbl;
6ecepbl ¢ 06yyYalOLNMUCA N UX POOAUTENAMM.

¢OprI noaseaeHmUa NToros:

BbINMO/IHEHWE NPaKTUYECKNX paboT;
TecTbl;

aHKeTbl;

3aWmMTa NpoeKTa.

Ntorosas aTTecTtaumnsa O6y'~la|'OLLI.VIXCFI npoBOOUNTCA MO pe3y/ibTa-
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TaM MOArOTOBKM U 3almUTbl MPOEKTa.
[na oueHnBaHWa peaTenbHOCTU Ob6yyYalOWMXCS UCMOMb3YHOTCS
MHCTPYMEHTbI CaMO- 1 B3aMMOOLLEHKMU.

[MpuMepHble nNporpamMmbl yuebHbix npeameTos, kKypcos (YT,
roe kak npumep nponucaHo «Kerc 1 — 10 yacos», nocne kpaTkoe
OrucaHue, YTO 3TO 3a KEWNC, ONMMUCaHNE MOYaCOBOE BbIHOCUM YXKe B
caM Kenc).
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[[ U/UMMEIDH% gzeéﬁo-remm*cec;coe

nmwpogmme

Pazpenbi nporpaMmbl yuebHoro kypca

Konuue-
CTBO YacoB

O6pazoBaTtenbHas 4acTb

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

BeeneHue B reonHdpopmaumoHHbie TexHonoruu. Kenc 1:
«CoBpeMeHHble kapTbl, nav Kak onucatb 3emMnio?».

Kewc 3HakoMunT obyyatowmxcs ¢ pasHOBUAHOCTAMU AaH-
Hbix. Pewas 3apauy Keiica, obyvaroLlimecs NpoxXoaaT cne-
Aytolume TeMaTUKKU: KapTbl M OCHOBbI UX GOPMUPOBaHUS;
N3yyYeHue YCNIOBHbIX 3HAKOB U NMPUHLMMOB UX OTOBpaxe-
HWS Ha KapTe; CUCTEMbl KOOPAMHAT U MPOEKLMI KapT, UX
OCHOBHbI€ XapaKTEPUCTUKN U BO3ZMOXHOCTU MPUMEHEHMNS;
MacwTab 1 Ap. BcroMoraTesibHble MHCTPYMeHTbl opMUpo-
BaHWS KapThl.

Kewic 2: «MnobanbHoe nosnumoHmnposaHmue “Hanan cebs
Ha 3eMHOM Lape”».

HecMoTps Ha To, UTO HaBUraToOpPbI U CMOPTUBHbIE TPEKEPbI
CTa/si HEOTHEMJIEMOM YACTbIO HaLLeN XM3HU, Mano KTO
3HaeT NpuHUMN nx paboTsl. [ponas kenc, obyuyatrowmecs
y3HatoT npo [NJTOHACC/GPS — npuHumnbl paboTbi, ncto-
puto, COBpEMEHHbIE CUCTEMbI, MpuMeHeHue. [1puMeHeHre
norrepos. Busyanunsaumsa TekcToBbix AaHHbIX Ha KapTe.
Co3zpaHue KapTbl MIHTEHCUMBHOCTMU.

®PoTorpadumm 1 naHopambl.

Pazpen, nocBALWEHHbIN MCTOPUN U MPUHLMMAM CO34aHMA
¢doTtorpadum. Obyuatowmecs NO3HaKOMATCA C TEXHUKOMN
cospaHusa ¢otorpadmm, NO3HAKOMATCS C BO3MOXKHOCTS-
MW NpuMeHeHns doTorpadum Kak cpeacTea co3gaHms
yero-nubo.
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OcHosbl aspodoTocbémku. [prumeHeHmne 6ecnnnoTHbIX
aBMaLMOHHbIX cucTeM B aspodoTocbemie. Keric 3.1: «[ns
yero Ha caMoM fese Hy>keH 6eCrnuUIOTHbIN NeTaTe bHbIN
annapar?».

O6bEMHDBIN Kelc, KOTOPbIN MO3BOANT 0BYYaIOLWMMCS OCBO-
WTb MOJTHYIO TEXHOMIOTMYECKYHO LLEeMOYKY, NCMOSb3yeMYHo
KOMMEepUYECKNUMU KOMMAaHUAMU. YCTPONCTBO M MPUHLMNDI
dyHKumoHnposaHusa BIMJ1A, ocHosbl poTo- 1 BUAEO-
CbEMKMU M NMPUHLMMOB rnepegaun nHdopmaumm ¢ BIJ1A,
obpaboTka pgaHHbix ¢ BI/TA.

29

Kewc 3.2: «/13mMeHeHMe cpenbl BOKPYT WKObIY».

[MponomkeHue kerica 3.1. Obyuarolmecs, MMesi B CBOEM
pacnopskeHumn anekTpoHHyto 3D-Mogens wkonbl, npo-
6 L,0/DKAlOT BHOCUTb M3MEHEHMUs B MPOAYKT C Lienbto 6iaro- 10
ycTpowncTea panoHa. Obyyatowmecs NpogomKaoT cosep-
LeHCTBOBaTb CBOW HaBbik 3D-MomenvnpoBaHus, 3aBepluas

NpoeKT.
7 [NopgrotoBka 3awWmTbl NpoeKTa. 5
8 3alwmTa NPoeKTOB. 2
9 3aknounTtenbHoe 3aHaTMe. [NoaseneHne ntoros paboTbl. 2

O6wue nonoxxeHus

[Mporpamma «leonHdopMaLMOHHbIE TEXHONOIUUY», ABNASCH HEOb-
XOAMMbIM KOMMOHEHTOM 06Lero obpa3oBaHns BCcex obyyatowmx-
cs, NpefocTaBAseT MM BO3MOXXHOCTb MPUMEHATb Ha MPaKTUKe 3Ha-
HWSA OCHOB HayK. [1porpamMma aenaeTca dakTUYECKMN €AUHCTBEHHbIM
WKO/IbHbIM Y4ebHbIM KypCOM, OTPaXkaloWmMM B CBOEM COAepXKaHUM
obwue npuHUMNbI Npeobpasylower OeaTeNbHOCTU yenoBeKka M
BCe acneKTbl MaTepuanbHol KynbTypbl. Kypc HanpasneH Ha oBna-
LeHne 0ByvaloWMMUCA HaBbIKaMU KOHKPETHOW MpeaMeTHO-Mnpe-
obpasylowen AedaTenbHOCTU, CO34aHME HOBbIX LLeHHOCTEW, YTO,
HECOMHEHHO, COOTBETCTBYET NMOTPebHOCTAM pa3BuTUa obLliecTsa.
B pamkax «TexHonornm» npoMcxoamT 3HaKOMCTBO C MUPOM Mpo-
deccui 1 opreHTauma obyyaroLmxca Ha paboTy B pa3finuHbIX che-
pax obLecTBeHHOro Npon3BOACTBa. 1eM caMbiM obecreymBaeTcs
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NpeeMcTBEHHOCTb Nnepexona obyyarolwmxca ot obuwero K npodec-
CMOHaIbHOMY 06pa30oBaHMIO U TPYLOBOM AeATE/bHOCTU.

MporpamMMa npeaMeTa «TexHonorns» obecrneunBaetT GopMU-
poBaHMe y obydarowmxca TexHonormyeckoro MbiwneHus. Cxema
TEXHONOrMYeckoro MbiwneHns (noTpebHocTb — Lenb — crnocob —
pe3ynbTaT) NO3BONAET Hauboiee OpraHMYHO peLlaTh 3a4aum ycTa-
HOB/IEHWA CBsi3el MeXay obpa3oBaTesibHbIM N XXM3HEHHbIM Mpo-
CcTpaHcTBOM, oObpa3oBaTesibHbIMU pe3ysbTaTaMu, MOMyYEeHHbIMU
MpU U3yYeHUN Pas3fINYHbIX NpeaMeTHbIX obnacTel, a Takxe cob-
CTBEHHbIMU 06pa3oBaTE/IbHbIMU Pe3ybTaTaMU (3HAHUAMU, YMEHU-
SIMU, YHUBEPCaNbHbIMU YUeBHbIMU OENCTBUSAMU U T. 4.) N KUSHEH-
HbIMK 3agavamu. KpoMe Toro, cxeMa TEXHONOrMYECKOro MblLEHNS
NMo3BOISEeT BBOAUTb B 06pa3oBaTesibHbIM MPOLECC CUTYyaUMK, Oa-
loLLME OMbIT MPUHATUS MParMaTUYHbIX PeLleHU Ha OCHoBe cob-
CTBEHHbIX OBpa3oBaTeslbHbIX Pe3ynbTaToB, HauMHasa OT peLleHus
ObITOBbIX BOMPOCOB W 3aKaH4YMBas peleHMEeM O HamnpaBieHUsX
Npopo/mKeHMs obpa3oBaHMs, NMOCTPOEHNEM KapbepHbIX U XKMU3-
HEHHbIX MaaHoB. TaknuM obpa3oM, nporpaMMa «leonHpopmaTUKa»
nossonset cpopMMpoBaTb Y 0ByUatOLWMXCA pecypc NpakTUYECKNX
YMEHUN 1 onbiTa, HEOBXOAMMBIX AN Ppa3yMHOW OpraHu3aumm cob-
CTBEHHOW >KU3HW; CO30AET YCNOBMA A5 Pa3sBUTUA UHULMATUBHO-
CTU, U306peTaTenbHOCTU, IMOBKOCTUN MbILWIEHMUS.

YuebHo-BOCNMUTaTENbHbIN MpoLecc HanpaeneH Ha popMmnpoBa-
HMEe N pa3BUTUE Pa3/IMYHbBIX CTOPOH OBYYatOWMXCA, CBA3AHHbIX C
peanunsaumen Kak nx cobCTBEHHbIX MHTEPEeCOoB, Tak N NHTEPECOB
okpyxatouiero Mupa. [pn aToM rmbkocTb NporpaMMbl NO3BONSET
BOB/IEYb OBOYYAOLLMXCA C Pa3fNYHbIMKU cnocobHocTamMu. bonbwon
06bEM NpoeKTHbIX paboT MO3BOMAET yUYecTb MHTepechbl N 0cobeH-
HOCTM JIMYHOCTU KaXkaoro obyyatowerocs. 3aHATMS OCHOBaHbl Ha
NIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHONOMMAX ObyuyeHus, a Takxe
CUCTEMHO-AEesATeNlbHOCTHOM MeToae obydeHus.

[HaHHas nporpamMma npegnonaraeT BapuMaTUBHBIN Moaxomn, Tak
Kak B 3aBUCMMOCTU OT 0ByyvaloLLerocs no3BonseT yBenuymTb Unu
YMEHbLWNTb O6BEM TOM UM MHOM TEMbI, B TOM YMC/IE N CIIOXKHOCTD,
a TaKKe NopsAoK NPOBeAeHMS 3aHATUN.
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OcHoBHoe copep)kaHue yuebHbIX NpeaMeToB Ha YPOBHE OCHOB-
Horo obwero o6pasoBaHus

Ha npoTtskeHnn kypca nporpaMMbl obyuatowmecs No3HaKoMaATCs C
pa3IMYHbIMU reONHPOPMALMOHHBIMU CUCTEMAMMN, Y3HAIOT, B KaKMX
obnactax npuMeHsieTcs reoMHpOpMaTmMKa, Kakme 3agayum MoXKeT
peLaTb, a Tak)ke CMOTYT CaMU MPUMEHATb €€ B CBOEWN NMOBCEAHEB-
HoM »u3Hn. Obyualowmecs 6a30B0 YCBOAT MPUHLMM MNO3ULMOHN-
poBaHusa ¢ nomouwbto NHCC. Y3zHaloT, Kak MOXHO OpraHM30BaTb
cbop CNyTHUKOBBIX AaHHbIX, KAk OHW MPEeACTaBMATCS B TEKCTO-
BOM BUMAE M KakK MX MOXXHO BM3yanusmpoBsaTtb. B pamkax nporpam-
Mbl BbIGEepyT NPOEKTHOe HarpasB/ieHMe, Hay4aTcs CTaBUTb 3343y,
nccnepoBaTbh npobneMaTtuky, NAaHUPOBaTb BeAeHMe MnpoekTa U
rPaMOTHO pacrpefensiTb ponu BHYTPU KOMaHAbI.

O6byualowmecs cMOryT no3HakKoMMUTbCA C UCTOPUEN MpUMeHe-
HUSA 6eCNUNOTHbIX NIeTaTesIbHbIX anmnapaToB. Y3HatoT O COBPEeMEH-
HbIX 6ECNMUNOTHMKAX, CMOTYT PeLlMTb pasfinyHble 3a4a4mM C UX Mno-
MOLLbIO. Y3HAIOT Takke 1 06 OCHOBHOM YCTPOMCTBE COBPEMEHHbIX
6ecnunnoTHbix cucteM. Obyuatowmecs y3HatoT, Kak CO34aEéTca no-
néTtHoe 3agjaHune ansg 6ecnunotHukos. Kak npomnssogumtca 3anyck
N panbHenwas cbémka ¢ nomouwpto BAC. A Takke nonyuyat Takue
pe3ynbTaTbl CbEMKU, Kak OpTOodOTOMNIaH U TPEXMEPHbIE MOAENN.

Obyuvatowwmecs yrnybsaTcs B TeXHONOrno 0b6paboTkm reogaHHbIX
MyTEM aBTOMaTU3MPOBAHHOIO MOAENMPOBaHNS O6bEKTOB MECTHO-
ctn. CaMocToaTeNbHO CMOFYT BbIMOMIHUTL CbEMKY MECTHOCTU MO
nonétHomy 3agaHuto. Cospanyt 3D-mogenn.

Obyuatolmecs 03HaKOMATCA C Pa3NNYHBIMU YCTPOMCTBaMU Npo-
TOTUMMPOBaHUA. Y3HalOT oblumMe MpuHUMMbI paboTbl YCTPOWCTE,
cdepbl UX MNPUMEHEeHMS W MPOAYKTbl AEATENbHOCTU AaHHbIX
yctponcte. Obyvatowmecs HayyaTcsa rotoeutb 3D-mMopenn ana ne-
YaTK C MOMOLLbIO IKCMOPTA AaHHbIX. [JononHAT Mogenu no AaHHbIM
a3podOTOCHEMKM C MOMOLLbIO PyYHOro MogenuposaHus. [1pume-
HAT YCTPOWUCTBA A5 NPOTOTUMMPOBAHUS A5 MeYaTy 3a4aHue.

Obyuatlolwmecs mayyaT OCHOBbI B MOArOTOBKE Mpe3eHTauuu.
CospanyT eé. [NoaroTtoBaATca K NpeacTaBNeHUIO peasn3oBaHHOro
npoTtoTtuna. lNpencrasaT ero, 3aWmLLas NpoeKT.
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[MprMepHbIN yuyebHbIM NnaH OCHOBHOIO obuwero obpa3oBaHMs
[MpuMepHbIN KaneHaapHbI yuebHbin rpaduk Ha 2019/2020
y4ebHbIl rop,

Mepunop obyueHns — ceHTaOpb-Man.
KonuuecTtBo yuebHbix Hepenb — 34.
KonuuecTteo uacos — 68.
PexxuM npoBepeHus 3aHaTui: 2 pasa B Hegento.
[Mpa3gHUYHbIe N BbIXOAHblE AHU (MO NMPOU3BOACTBEHHOMY Ka-
neHpapto npu WecTuaHeBHOM pabouelt Hegene):
KaHukynapHbii nepuon;:

Ne
n/n

Mecsu

®Popma
3aHsATUS

Kon-
BO
YyacoB

Tema 3aHsTUs

®Popma koH-
Tpons

CeHTa6pb

n/npe

2

3HakoMcTBO. TexHU-
Ka 6e3onacHocCTu.
BesogHoe 3aHsaTHe
(MeHsas mup+t).

becepna

CeHTa6pb

n/npe

HeobxoanmocTb
KapTbl B COBPeMeHHOM
mupe. Chepbl npume-
HeHWs, NepcrekTUBbI
MCMONb30BaHMA KapT.

becepna

CeHTa6pb

n/npe

BekTopHbie gaHHble
Ha KapTax. 3HakoM-
cteo c Be6-TNC.
LlseT Kak aTpunbyT
KapTbl. 3HAKOMCTBO C
KapTorpapuyeckmmm
OHNalrH-cepBUCaMU.

becepna

CeHTs6pb

n/mne

CgeT n ugeT. Ponb
ugeTa Ha kapte. Kak
3acTaBUTb LBeT pabo-
TaTb Ha cebs?

becena

OxTsa6pb

n/mne

Co3zpaHue 1 ny6am-
KaLmsa cobcTBEeHHOM
KapTbl.

[eMoHcTpa-
umMs peweHuns
Kenca

OkTa6pb

n/mne

CucTeMbl rnobanbHOro

NO3NUMOHUPOBaHUA.

becena

24




OxTsa6pb

n/np

[MpuMeHeHMe cnyTHU-
KOB A/1S MO3ULMOHU-
poBaHus.

[eMoHcTpa-
umMs peweHuns
Kenca

OxTs6pb

n/mne

MNcTopusa doTtorpa-
¢un. PoTorpadus
KaK crnocob nsyyeHums
OKpYy>KatoLLero Mmpa.

becena

Hosbpb

n/mne

XapakTtepuctuku ¢o-
Toannaparos. [Mony-
UeHue Ka4eCTBEHHOro
¢doTocHMMKa.

Becepa

10

Hos6pb

n/mne

Co3zpaHue coepu-
UeCcKMX naHopam.
OcHoBHble noHATUS.
Heobxoanmoe 060-
pyfoBaHue. TexHuKa
CbEMKM chepryecKmx
naHopaM pasnyHomn
annapaTypowu.

Becepa

1

Hosbpb

n/npe

CozpaHue chepu-
YyeckmMx NaHopam.
ClumBKa nonyyeHHbIx
doTtorpadun. Koppek-
LMa U peTyllb naHo-
pam.

Tectuposa-
Hue

12

Jekabpb

n/mne

®PoTorpammeTpus 1
ee B/MsHME Ha coBpe-
MEHHbI MUP.

becena

13

[ekabpb

n/mne

CueHapuu cbeMkm
06beKTOB A8 nocne-
LyloLero NocTpoeHus
NX B TPEXMEPHOM
BUZE.

becena

14

[ekabpb

n/me

MpuHUMA nocTpo-
€HUs TPEXMEPHOTO
n306paxkeHns Ha
KomnbtoTepe. PaboTa
B poTOrpamMMeTpm-
yeckom [10 - Agisoft
Metashape nnu aHa-
nornuHom. O6paboTka
OTCHATOro MaTepuana.

becena
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15

[ekabpb

n/np

becnunnoTHuk B
reovHdopmaTuke.
YcTponcTteo u npumMe-
HeHue OpoHa.

becepna

16

SAHBapb

n/np

TexHuueckme ocobeH-
HocTtu BI/TA.

becepna

17

An-
Bapb-Pes-
panb

n/me

MunotnposaHune
BIJ1A.

Tectuposa-
Hue

18

®Despanb

n/npe

Mcnonb3sosaHue
6ecnunoTHWKa ons
CbEeMKU MECTHOCTM.

emoHcTpa-
ums peLueHus
Kewnca

19

MapTt

n/np

BosHukatowme npo-
6neMbl Mpun co3gaHnm
3D-mopeneint. Cnoco-
6bl pefakTUpOBaHUs
TpexMepHbIX Mofe-
nen.

becepa

20

MapTt

n/mne

TexHonoruu npotoTum-
nupoBaHus. YcTpoun-
CTBa 415 BOCCO3-
LaHUs TpexXMepHbIX
mMopenewn. Pabora ¢
3D-npuHTEpoM.

becepna

21

Mapt

n/mne

®Pusunueckme n
XMUMUYECKMNE CBON-
CTBa NnacTuka ans
3D-npuHTepa. Meyatb
TpExMepHOU Mogenmu
LWKObI.

TecTuposa-
Hue

22

Mapt

n/npe

Pa6ota B 1O gnsa
pY4YHOro Tpexmep-
HOro MOAENMpoBa-
Hua — ScetchUP mnnn
aHaNOrMYyHOM.

becepna

23

Anpenb

n/np

SKcnopTuposaHue
TpexmepHbix ¢arnos.
MpoexTuposaHue
COBCTBEHHOM CLIEHDI.

becepa
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24 Anpenb n/npe 2 MeyaTb Mogenu becena
Ha 3D-npuHTepe.
OdopmneHune Tpex-
MEepHOW Bel,eCTBeH-
HOU Mopenu.

25 Marn P 3 MoaroToBka 3awmTbl
npoekTa.
26 Maw [P 2 3awuTa NpoeKTos. [eMoHcTpa-
LMa peleHuns
Kencos
27 Marn n/mne 2 3akntounTtenbHoe

3aHaTue. [loaBeneHne
nToros paborbl. [1na-
Hbl Mo gopaboTke.

Cucrema ycnoeui peanmsaumm oCHOBHOM
obuweobpazoBaTenbHoM NnporpaMmbl
OnuncaHune KagpoBbIX YCNOBUN peanm3aumm OCHOBHOM obpa3oBa-
TeNbHOW NporpaMMbl OCHOBHOTO obLero obpasoeaHums (onmMcaHue
KOMMeTeHLUNI HaCTaBHMKa)

HacTasHuk nporpammsbl «[eonHbopmaTmka» paboTaeT Ha CTbike
CaMbIX aKTyaslbHbIX 3HaHUM MO HaMpaBIEeHUIO reonpPOCTPaHCTBEH-
HbIX TEXHOOMM, @ TaKXKe reHepuUpyeT HOBblE MOAXOAbI U peLleHus,
BOM/IOLWAsA UX B peasibHble npoekTbl. HacTaBHMK aBnseTca rpamMoT-
HbIM CMeuManmncToM B o061acTM reonHPOPMaLMOHHBIX CUCTEM,
CNnejuT 3a HOBOCTSAIMU CBOEM OTPac/iun, U3y4YaeT HOBble TEXHOO-
run. ObnagaeTt HaBblKaMU MPOEKTHOW AeATeNbHOCTU, BHeapas eé
MPUHLMMbI B MpoLiecc obyuyeHus.

HacTtaBHuK B paBHOWM cTerneHu obnafaeT Kak CUCTEMHOCTbIO
MbILL/IEHMSA, TaK U YXOM TBOpUYECTBa; MobuieH, yMeeT paboTaTb B
KOMaHzAe, KpUTUUYECKM MbIC/IUTb, aHaNIM3UPOBATb M 06061WaTb OMbIT,
reHepupoBaTb HOBOE, YMEeT CTaBUTb 33[a4n U peLlaTb UX, a TaKkxKe
paboTaTb B yCNI0BMAX HEOMNPeaenEHHOCTU U B paMKax NPOeKTHOM
napagurmbl. [loMnMo 3Toro, HacTaBHUK ob6nafaeT nefarormyeckon
XapU3MOW.
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[[[ COgEIUMHME /C%DC&I

OcHoBHble pa3aenbl nporpaMMbl yueGHoro Kypca

1. BeepeHne B ocHOBbl reoMH$POPMaLMOHHBIX CUCTEM U MNpo-
CTPaHCTBEHHbIX AaHHbIX.

Obyuatowmecs NO3HAKOMATCA C Pa3/INYHbIMU COBPEMEHHbIMU re-

OMHPOPMALMOHHbBIMU CUCTEMAMU. Y3HaIOT, B KakuUx obnacTax npu-

MeHseTca reoMHbopMaTnKa, Kakme 3a4a4um MOXET peLlaTb, a Takke

Kak obyuatowmecs MOryT CaMun NMPUMEHSTb €€ B CBOEl NoBCeAHEB-

HOW Y>XN3HW.

2. Ypok pa6otbi c JTOHACC.

Obyuatowmecs 6a30BO yCBOAT MPUHLMMA MO3ULUOHUPOBAHUS C

nomoluwbto (HCC. Y3HatoT, Kak MOXKHO opraHn3oBaTb C60p CNyTHU-

KOBbIX A@HHbIX, KAk OHW NpeacTaBNSlOTCS B TEKCTOBOM BUAE U Kak

MNX MOXXHO BU3Yann3npoBaTh.

3. Bbibop npoekTHOro HanpaBneHUs U pacnpeaeneHue ponemn.

Bbi6bop npoekTHoro HanpaeneHus. [loctaHoBka 3agaun. Mccnepo-

BaHWe npobnematukun. [TnaHnposaHme npoekTa. PacnpepenerHve

ponen.

4. YcTpoWCTBO M NpUMeHeHue 6ecnunoTHUKOB.

Obyuatolmeca nosHakoMaTca ¢ uctopuen npumeHenus bAC. Ya-

HatoT o coBpeMeHHbIx BAC, kKakme 3agaum MOXHO peLaTb € UX Mo-

MOLLbIO. Y3HAIOT Tak)ke OCHOBHOE yCTpomncTBo coBpeMeHHbIx BAC.

5. OcHoBbl cbEMKU ¢ 6€CNMUNOTHUKOB.

Obyuatolmeca y3HaloT, Kak CO34aEéTcA MONETHOe 3ajaHue AN

BAC. Kak nponsBoauTca 3anyck u ganbHellas CbéMKa C MOMO-

wpto BAC. A Taioke Kakme pesynbTaTbl MOXXHO MOAYUYUTb U KakK 3TO

caenaTb (MonyyeHne optodoTonnaHa U TPEXMEPHO Moaenn).

6. Yrny6néHHoe usyyeHue TexHonormin o6paboTku reoaaHHbIX.

ABTOMaTU3MpOBaHHOE MOAeNnMpoBaHME OBbEKTOB MECTHOCTU C

nomolwbto Agisoft PhotoScan.

7. C6op reopaHHbIX.

AspodoTocbEMKa, BbINOTHEHNE CbEMKM MECTHOCTU MO MONETHO-

MY 3a4aHMuto.
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8. O6paboTka u aHaNU3 reoAaHHbIX.

CoszpaHune 3D-mopenen.

9. NsyueHue ycTpoicTBa ANS NPOTOTUNMUPOBaHUS.
O3HakoMneHne ¢ yCTponCcTBaMM NPOTOTUMNMPOBAHUA, MPesoCcTaB-
neHHbIMK obyvarowmmcs. Obyvatowmecs y3HatoT obuimMe NpuHLM-
Mbl paboTbl yCTPOWMCTB, a Tak)Ke KOrAa OHW NMPUMEHSOTCA U YTO C UX
MOMOLLbIO MOXHO MOMYYUTb.

10. MNoaroToeka AaHHbIX ANs YCTPOUCTBA NMPOTOTUNMPOBAHUS.
Moarotoska 3D-Mopenen, aKCNOPT AaHHbIX, MOATOTOBKA 3a4aHUM
Mo neuaru.

11. NpoToTunupoeaHue.

[MpuMeHeHue ycTporicTs npoToTunuposaHus (3D-npuHTep).

12. NocTpoeHMe NpOCTPaHCTBEHHDIX CLLEH.

[ononHeHve Mogene No AaHHbIM a3podPOTOCHEMKM C MOMOLLBIO
pYyYHOro MOAENMPOBaHUSA U MOATOTOBKA K MeyaTu Ha YCTpPOMCTBaXx
NpOTOTUMUPOBaHUS.

13. MoaroToBka NnpeseHTaumi.

N3yuyeHne ocHoB B noarotoeke npeseHTaumm. CoznaHue npeseH-
Taumu. [loaroToBKka K MpeacTaBNeHUIO peasin3oBaHHOMO MPOTOTU-
na.

14. 3awmTa npoeKkToB.

[NpencraBneHve peann3oBaHHOro NPOTOTUMA.
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[\/. T€M&l/~M"L€CKZO€ maHupogaHue

° Pazpenbi nporpaMmbl yuebHoro Kypca Beero
n/n porp y yP yacos
3HakoMmcTBo. TexHuka 6e3onacHocTu. BeogHoe 3aHaTue
1 2
(«MeHsas mup»).
2 BeepeHue B reouHdpopmMaumoHHbie TexHonoruu. Keric 1:
«CoBpeMeHHbie kapTbl, uimn Kak onncatb 3emnio?».
21 HeobxoammocTb kapTbl B coBpeMeHHOM Mupe. Chepbl npu- 2
o MeHeHM s, MepCcneKkTUBbI UCMOb30BaHMUS KapT.
BekTopHble gaHHble Ha KapTax. 3HakoMcTBO ¢ Be6-TC.
2.2. | LleeT kak aTpubyT KapTbl. 3HAKOMCTBO C KapTorpapuyeckmumMm 2
OHNalH-CcepBMCaMM.
23 Cset v ugerT. Ponb ugeTa Ha kapTe. Kak 3acTaBuTb LBeT pabo- 1
" | TaTb Ha cebs?
2.4, Co3zpaHue 1 nybankauma cobCTBEHHOM KapTbl. 2
3 Kevic 2: «Tno6anbHoe nosnumoHuposaHue “Haligyn cebs Ha 4
3eMHOM wape”».
3.1 Cuctembl robanbHOro NoO3nNLMOHUPOBAHMS. 2
3.2 [MpyMeHeHMe cnyTHUKOB AN MO3ULMOHMPOBAaHMS. 2
4 ®PoTorpadpun n naHopambl.
41 NcTopusa poTtorpadpmm. Potorpadus kak cnocob nsyyeHms 1
o oKpYy)KaloLLero Mmpa.
49 XapakTepuctuku poTtoannapatos. [lonyyeHne kauecTBeHHO- 2
= | ro poTocHMMKa.
CozpaHue coepuueckmnx naHopaM. OcHoBHble noHaTUA. He-
43 obxoamMoe obopynoBaHue. TexHrKa CbEMKU chepruyecKkmx 2
"~ | naHopaM pasnunuyHon annapaTtypou (kamepbl cMapTdoHOB 6e3
WTaTUBOB, LUMdpoBble poToanmnapaTsl CO WTATUBAMU U T. 4.).
o3pnaHune chepurueckmx naHopam. ClumBKa NONyUYEeHHbIX
44 |C ¢ C 4
doTtorpadun. Koppekums n peTyib naHopam.
OcHogbl aspodoTtocbémku. Mpumenenme BAC (6ecnunot-
5 HbIX aBMaLMOHHbIX cucTeM) B aspodoTtocbémke (Keirc 3.1:
«[lns yero Ha caMoM aene Hy)XeH 6ecrnUnOTHbIN neTaTenb-
HbIW annapaT?»).
5.1. ®PoTorpammeTpus 1 €€ BANSHNE Ha COBPEMEHHbIV MUP. 1
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59 CueHapuu cb@MKM 06BEKTOB A1 MOCeAYOWEro nocTpoe- 2
- HUS NX B TPEXMEPHOM BUAE.
MpyHLMA NOCTpOeHNs TPEXMEPHOTrO N306paXKeHNs Ha KOM-
53 nbtotepe. PaboTa B potorpammeTtpuueckom O — Agisoft 4
| PhotoScan nnu aHanormuHom. O6paboTka OTCHATOro MaTe-
puana.
54 BecnunoTHuk B reonHdopmaTmke. YCTPOMNCTBO 1 NpuMeHe- 2
o HWe gpoHa.
5.5. | TexHuueckme ocoberHHocTu BIJTA. 2
5.6. | Munotuposanue BIJ1A. 6
5.7. Mcnonb3oBaHme 6ecnunnoTHMKa AN CbEMKU MECTHOCTMU. 6
58 BoszHukatowme npobnembl npu cozgaHum 3D-mopenen. Cno- 3
o cobbl pefakTUPOBaHMSA TPEXMEPHbIX MOAEEN.
59 TexHonornm npotoTMnMpoBaHus. YCTpOMCTBa A1 BOCCO34a- 2
7| Hna TpéxmepHbix Mogenen. Pa6ota ¢ 3D-npuHTepoMm.
510 Pusnyeckmre n xmumMmyeckme CBOMCTBa NNacTMKa 4 1
7 | 3D-npuHTepa. MNMeuaTb TpEXxMepHOM MOAENU LLKOSbI.
6 Kewnc 3.2: «MameHeHne cpenbl BOKPYT WKONbIY».
6.1 PaboTa B 1O ang pyyHoro TpéxmepHoOro MofenMpoBaHus — 1
o SketchUp vnu aHanornuHom.
6.2 SkcnopTuposaHue TpéxmepHbix ¢arnnos. [poekTnposaHme 7
- coBCTBEHHOMN CLEHbI.
6.3 Meyatb Mmogenn Ha 3D-npunTtepe. OdopmneHune Tpéxmep- 2
= HOW BeLLeCTBEHHOW Moaenu.
MoaroToBKa 3aWmTbl MpoeKTa. 3
8 3awmTa NpoeKTos.. 2
9 3akntounTtenbHoe 3aHsaTHe. [loasegeHre nToros paboTbi. 2
MnaHbl No popaboTke.
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V' Keiicst 5xogﬂcgue b npocparmmy

Ketic 1. CoBpeMeHHbie kapTbl, unu Kak onucarb 3emnio?
Keric 3HakoMUT obyuatowmxca ¢ pazHOBUAHOCTAMU AaHHbIX. Pe-
wasa 3apayvy Kerca, obyyatolmecs NpoxomaT cnefyolpe TeMaTum-
KU: KapTbl M1 OCHOBbI UX GOPMUPOBAHNSA; N3YUYEHME YCNIOBHbIX 3HA-
KOB M MPUHLMMOB X OTOBPaXKeHUs Ha KapTe; CUCTEMbl KOOPAUHAT
N NPOEKLUI KapT, UX OCHOBHbIE XapaKTePUCTUKN 1 BO3MOXKHOCTM
npuMeHeHus; MacwTab W Ap. BCMOMoraTesibHble WHCTPYMEHTbI
dopMmMpoOBaHUNS KapTbl.

Keiic 2. lno6anbHoe nosMumoHnpoBaHue
«Haiau ceba Ha 3eMHOM Wwape».
HecMoTps Ha To, UTO HaBMraTopbl U CMOPTMBHbIE TPeKepbl CTanu
HEOTbEM/IEMOM YaCTbIO HaLWeN XU3HU, Maflo KTO 3HAET MPUHLMN
nx pabotbl. [1ponas kelic, obyvatowmecs ysHatoT npo MTOHACC/
GPS — npuHuunbl paboTbi, UICTOPUID, COBPEMEHHbIE CUCTEMDI,
npuMeHeHue. [MpuMeHeHne norrepos. Buayanusauma TtekcToBbix
AaHHbIX Ha kapTe. Co3paHne KapTbl MUHTEHCUBHOCTW.

Keiic 3.1. AspodoTrocbémka. «[lns uero Ha caMOM aene HyXXeH
6ecnuNoTHbIN NeTaTeNbHbIN annapaT?».
OB6bEMHDIN KelC, KOTOPbIN MO3BONUT OBYYaIOLLMMCSA OCBOUTDL MOJI-
HYIO TeXHONIOMMYeCKyo LEernoyKy, NCMOb3yeMYO KOMMeEpPUYECKn-
MW KOMMaHMAMU. YCTPONCTBO M MPUHLMUMbI GYHKLIMOHUPOBAHUS
BIMJTA, OcHoBbl $OTO- 1 BUAEOCHEMKN U MPUHLUMNOB Nepenaqu
nHpopmaumm c bINJA, obpaboTka gaHHbix ¢ BIJTA.

Ketic 3.2. UameHeHMe cpeabl BOKPYT WKObI.
MpooomxeHue kerca 3.1. Obyuatowmecs, MMes B CBOEM pacrnops-
XeHun anekTpoHHyt 3D-Mopenb WKosbl, NPOAONKAKT BHOCUTD
M3MeHeHU s B MPOAYKT C uenbto 6naroyctponcTea parioHa. Obyua-
loLmecs NpoAO/KAOT COBEPLIEHCTBOBATL cBoM Haebik 3D-Moae-
NMPOBaHMS, 3aBepLLas NpoeKT.
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VI Marepumwo-rexwzecme guoguﬂ
peaiuzayuy ocHobHol oélbagyogmubf{o&?
NpoLpaMMbt

(no cyTn, obbeanHeHVe Bcex pecypcoB, MPOMNUCaHHbIX B Kencax)

Cnucok obopyaosaHus

KomnbrotepHbint knacc UKT

- M®Y (npuHTep, ckaHep, konup) MwuHuManbHble: dopmaT A4,
nasepHbin, u/6, 1 wr.

- Hoytbyk HacTaBHUKa C npeaycTaHOBAEHHOM OMnepalvoHHOW
cncteMom, oPUCHBIM MPOrpaMMHbIM obecrneyeHneM NponU3BOaU-
TenbHOCTb npoueccopa (no Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee 2000 eanHunL; 0bb-
€M onepaTMBHOM NaMATU: He MeHee 4 [6; 06beéM HakonuTens
SSD/eMMC: He meHee 128 [6; 1O ana npocMoTpa 1 pepakTu-
pOBaHUs TEKCTOBbIX JOKYMEHTOB, 3/1€KTPOHHbIX Tabnuu, 1 npe-
3eHTauun pacnpocTpaHéHHbix ¢dopmaTtos (.odt, ,txt, .rtf, .doc,
.docx,.ods, .xls, .xlsx,.odp, .ppt, .pptx)., 1 wr.

- Hoytbyk ¢ npemycTtaHOBNeHHOMW oOMNepaLMoOHHON CUCTEMOW,
odUCHbIM NMporpaMmHbIM obecrieyeHneM. HoyTbyk: He Huxe
Intel Pentium N (unun Intel Celeron N), He Hmxe 1600 M,
1920x1080, 4Gb RAM, 128Gb SSD; npounseogmTenbHOCTb Npo-
ueccopa: He MeHee 2000 eguHuu; MO ans npocMoTpa u pe-
AaKTUPOBaHUA TEKCTOBbIX JOKYMEHTOB, 3N1EKTPOHHbIX Tabnuu u
npeseHTauMn pacnpocTpaHéHHbIX ¢opMaTos (.odt, ,txt, .rtf,.doc,
.docx,.ods, .xls, .xlsx,.odp, .ppt, .pptx)., 10 wT.

+ NHTepakTuneHbI KoMnnekc. KonnuecTBo ooHOBpeMeHHbIX Kaca-
HUM— He MeHee 20.,1 wrT.

Ypok TexHonoruu

ApnonTtueHoe obopynoBaHue

- 3D-o6opynosanHue (3D-npuHTep). MnMHMManbHbIe: TUMN NpUHTE-
pa: FDM; matepuan: PLA; pabouunin cton: c nogorpesom; pabo-
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uasg obnactb (XYZ): ot 180x180x180 MM; ckopocTb neuaTtu: He
mMeHee 150 MM/cek; MMHMManbHas TonwwmHa cnosa: He 6onee 15
MKM; dopmaT dannos (ocHosHble): STL, OBJ; 3akpbiTbin kopnyc:
Hanuume., 1 wT.

« Mnactuk pna 3D-npuHTepa. TonwmHa nnactmkoson HutK: 1,75
MM; MaTepuan: PLA; Bec kaTywiu: He MeHee 750 rp., 15 wr.

- MO pna 3D-mopenupoBaHua. O6nauHbii uHctpymeHT CATP/
ACVYT1, oxBaTbiBatoWMM BECb NpoLLecc paboTbl C U34enmaMm — ot
NPOEeKTUPOBaHWUSA A0 U3rOTOBNIEHUS.

HononHutensHoe o6opynoBaHue

« Wnem BuptyanbHoi peanbHocTn Obuiee paspeleHve He Me-
Hee 2160x1200 (1080%1200 pgnsa kaxxgoro rnasa), yron o63opa He
MeHee 110; HannMume KOHTpoNNepoB — 2 WT.; Ha/IMYME BHELHUNX
AaTUMKOB — 2 LIT.; pa3beéM 415 MOAK/TOUEHUS HAYLWHWUKOB: Ha/u-
uve; BCTpoeHHas KamMepa: Hanuuume. 1 koMnnekr.

- Wratne pns kpenneHuns 6asoBbix cTaHumr. KoMnnekT U3 aByx
wraTnsos. COBMeCTMMOCTb CO WAEMOM BUPTYasIbHOW peasibHO-
ctu, 1 komMnnekT.

- Hoytéyk ¢ OC gna VR-wnema. Konnuecteo agep npoueccopa
- He MeHee 4. TakToBas yacTtoTa npoueccopa - He MeHee 2500
Mlu. Bugeokapra - He Hmxe Nvidia GTX 1060, 6 6 sugeona-
MaTb. O6beM onepaTMBHOM NaMaTU - He MeHee 8 6., T wT.

- MHorononbzoBaTenbckas CUCTEMa BUPTYaslbHOW peasnibHOCTU C
6-KOOPAMHATHbBIM OTC/IEXMBAHUEM MONOXEHUS MONb30BaTeNeN,
1 komMnnekrT.

TpeboBaHus K cMcTeMe BUPTYasibHOM peanbHOCTH:

- nopaepXka MOBUMbHBIX LWNEMOB BUPTYaslbHOM peanbHOCTU
nog ynpasneHnem OC Android;

+ noagepykka ynpaBAstoLMX KOHTPONEPOB C BO3MOXHOCTbIO
6-KOOPAMHATHOIO OTCNEXMBAHUSA MONOXEeHUS B MPOCTPaH-
cTBE;

.+ TexHosorus NMosHOW KoMmneHcauuun nara (anti-latency): nso-
OpaXkeHne AOMKHO BbIBOAUTHLCSA AN TOYEK, B KOTOPbIX OKa-
XKYTCSA NEeBbIM M MNpaBblM r1asa Mosb3oBaTeNns yepes Bpems,
KOTOpOEe AO/HKHO MPOUTU C MOMEHTa Hauyana onpepeneHus
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MeCTOMNONOXEeHNA a3 nonb3oBatenIda 4O MOMEeHTa OKOH4a-
HWSA BblIBOAa |/|306pa>|<eH|/|s=|.;

naolwanb oTCAeXBaHUA NoMb3oBaTeNe — He MeHee 16 kB. M;
KONMYeCTBO Nosb3oBaTenen — He MeHee 3 ven.

TpeboBaHMA K cUCTeMe OTCNIeXMBAHMA NMOJIOXKEHUA Nob3oBaTe-
neun (TPEKUHra):

TUM CUCTEMbl OTCNEeXMBaHMA: 6-KoopaAMHATHas cMCTeMa OT-
CcnexuBaHus;

06LWMi BEC OQHOIO YCTPOMNCTBa TpekuHra — He 6onee 20 r;
TEXHONMOMUA: OMTUKO-UHEPLMASbHDBIM TPEKUHT, aKTUBHbIE
MapKkepbl, paboTatowue B MHpaKkpacHOM AMarnasoHe;

yron o63opa onTtuyeckon cuctemol — He MeHee 230 rpapy-
COB;

BpeMs OTK/INKa CUCTEMbl TPeKUHra — He 6onee 2 Mc;
pa3MelleHMe CEHCOPOB: Ha OBbeKTe OTCNEXMBaHMS;
CEeHCOopbl, UCMO/b3yeMble A/ OTCNEXMBaHUSA LWIEMOB BUP-
TyaflbHOW peasibHOCTU U AN OTCNEXUBAHUA OBVMXKEHUN PyK
nonb3oBaTenen, LOMKHbI BbiTb UAEHTUYHBIMU N B3aUMO3aMe-
HSIEMbIMU;

pa3MeLLeHMe aKTUBHbIX MapKEPOB: HaMoO/bHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHIa AOKHbI MOHTUPOBATbLCA
Ha non, 6e3 Heob6xoaMMOCTN NOTONOYHOTO/HACTEHHOIO MOH-
Taxa;

Ha/IMuyme CEHCOPOB B COCTaBE €AMHOI0 YCTPOMCTBA TPEKUHTa:
aKcenepoMeTp, FrMpOCKOr, ONTUYECKMUIN CEHCOP;

4acToTa OTCNEXMBaAHMA MONIOXKEHWUS NMOMb30BaTENS:

- akcenepomeTp: He MmeHee 2000 Bbibopok/c;

- rmpockon: He meHee 2000 Bbibopok/c;

- onTUYecKkni ceHcop: He MeHee 60 BbiIGopoKk/c;
MOrpeLHOCTb OTCNEXMBaAHUA MONIOXEHMA MONb30BaTeNs B
NpoOCTpaHCcTBe Ha nNaowaan 6 M x 6 M — He 6onee 10 MM;
MWHMMaNbHOE KOMIMYECTBO MOfb30BaTenen, noanepxuBae-
MOe CUCTEeMOM TpeKMHra, He MeHee 3 yen.

TpeboBaHMsa K MokasaTenaM XpaHeHUs, TPAHCMOPTUPOBKU U Ha-
CTPOWKMU:

BpeMa NnosIHOro pa3BéprIBaHVIFI n HaCTpOVII(M cncTteMbl ongd

fEOMH(f)OpMﬂ@MOHHHE TeXHoLOZUU 35



nnowaam otcnexvsaHms 16 ks. M —He 6onee 90 MUH;

+ HeobxoAMMOCTb KanMBPOBKW B MpoLecce 3KchayaTaumMm —
OTCYTCTBYET;

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

TpeboBaHusa K cnocobam ynpaBneHmsa MHTEPaKTUBHbIMU MOAeNs-
MU:

- nopaepxka 6-KOOpANHATHOIO OTCNEXMBAHUA MOMOXKEHUSA

YNpaBASAOLWNX YCTPOMCTB B MPOCTPaHCTBE.
TpeboBaHWa K NporpaMMHOMY obecneyeHuto:

- nopaepXka CUCTEMOM TpPEKUHra OrnepaumoHHbIX CUCTEM:
Windows, Android;

+ MpepocCTaB/ieHNe HeorpaHWYeHHOM MO BPEMEHU MUCMOMb30-
BaHMA NPOCTON (HEUCKNHOUNTENBHOMN) IMLEH3UN Ha KOMMeEp-
Yyeckoe MWCMosb30BaHME MpPOrpaMMHOro obecrneyeHus cu-
cTeMbl TpekuHra Ha oguH wnem ¢ OC Android (6eccpoyHas
nvueHsuns) — 3 wr.

O6buwwne TpeboBaHus:

+ HanMume MOOBWU/bHLIX LWIEMOB BUPTYalbHOW peanbHOCTU
Oculus Go vnu aHanor — 3 wt,;

+ HaZnuymMe KOMIMeKTa NMPOBOAOB U 3apsaAHbIX YCTPOUCTB AN
b6ecnepebonHom paboTbl.

- ®otorpammeTpuyeckoe MO. 1O gna 06paboTkm N306paxeHnN
1 onpeneneHns Gpopmbl, pazMepoB, MONOXKEHMS U MHbIX XapaKTe-
PUCTUK OBBEKTOB Ha MJOCKOCTU UM B MpocTpaHcTee., 1 wr.

- KeapgpokonTtep Mavic Air. KoMnakTHbI kKBagpokonTep ¢ Tpéxo-
ceBbIM CTabunmsatopoM, kamepon 4K, MakcuManbHOM AanbHO-
CTblo Nepenaun He MeHee 6 kM., T wT.

- Keagpokontep D]l Tello. KeagpokonTep c kamepon, Bec He 60-
nee 100 r B cbope ¢ nponennepom 1 KaMepomn; oNTUYECKM aaT-
UMK ornpegeneHuns No3nUUn — Haamuyme; BO3MOXHOCTb YAANEH-
HOro MPOrpaMMMpPOBaHMSA — Hanmuume., 3 Wr.

MepuasoHa

- ®oTtoannapat c 06bekTMBOM. Konnuectso addeKkTUBHbIX NUKCe-
nen — He meHee 20 maH., 1 wT.

- Bupeokamepa. MNnaHwet (ang obecrneyeHns COBMECTUMOCTM C M
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2.3.6) c NpUMepHbIMU XapaKTepPUCTUKAMU:
- AmaroHanb/paspeweHue: He MeHee 2048x1536 nukcenen;
+ AMaroHasnb 3KpaHa: He MeHee 9.7";
- BCcTpoeHHas namatb (ROM): He meHee 32 [b;
.- paspelweHue ¢poTokamepsbl: He MeHee 8 Mn;
- Bec: He 6onee 510 r;
- BblcoTa: He 6bonee 250 mm., T w.
- Kapta namatun gna dotoannapata/Buaeokamepbl. O6bEM namMaTn
— He MeHee 64 [6, knacc He Huxe 10., 2 wT.
- WraTtue. MakcuManbHasa Harpy3ka: He 6bonee 5 kr; MakcrManbHas
BbICOTa CbeMKU: He MeHee 148 cm, T wr.

NHdopMaumnmoHHO-MeToanYEeCKME YCIOBUS peanmn3anmm OCHOB-
HoM obpa3oBaTesibHOM NPOrpaMMbl OCHOBHOTIO obuiero obpasoBsa-
HUS (CMMCOK BHEWHMX MeToA. MaTepuranos) (CCbIIKM Ha AOM. MaTe-
puWanbl — MPOMUCbIBaEM B Kencax).
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«[eonHdoOpMaLMOHHbIE TEXHONOTUN
AsTtopsl: beictpor A.FO., PoMuHbix A.A.

C60pHVII( MeToan4YeCKMX MaTepu1anos.

PepakumoHHas rpynna:

MapwuHa Pakosa, Makcum NHkuH, Cepren Epwos,
MNpuHa KysHeuosa, AHTOH boicTpos, AHHa benoycoga,
Hwvkonan Ckupgaa (opopmneHme)
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