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1. IToacHUTEeIbLHAA 3aNMCKA

AKTYAJIBHOCTB: CerofiHs reoMH(OPMALMOHHbIE TEXHOJIOIMM CTadl HEOTbEeMIIEMON 4YacTbiO
Halell SKM3HH, 1000 COBpEMEHHbIH uenOBEK MONb3YETCs HABMIALMOHHBIMH CEPBHCAMU,
NMPUIOKEHHUSAMH U1 MOHWTOPHHTa OOLIECTBEHHOrO TPAHCIOPTA W MHOTMMH  IPYTHMH
CEPBHCAMH, CBSI3AHHBIMH C KaPTAMH. JTH TEXHOJIOTHH HCMOJB3YIOTCA B COBEPIICHHO Pas/IHYHbIX
cepax, HaurHas OT pearMpoOBaHUs MPHU YPE3BbIYANHbBIX CUTYaLIUAX U 3aKaHUMBasi MAPKETUHIOM.
Kypc «T'eoundopmMallnoHHble TeXHONOruW» no3ponseT cpopMupoBaTh y obyuarolmxcs
YCTOHYUMBYIO CBSI3b MEXIY HHPOPMALHOHHBIM M TEXHOJOTHYECKHM HANpPABIEHHAMU HAa OCHOBE
peanbHBIX MPOCTPAHCTBEHHBIX AAHHBIX, TAKHX Kak adpoOTOCHEMKA, KOCMHUYECKas CbEMKa,
BEKTOPHbIE KapThl U JAp. DTO MO3BOJAUT OOyYarLMMCA MNOAYYHTb 3HAHMSA IO MCIONb30BAHMIO
reouH(MOPMALIMOHHBIX WHCTPYMEHTOB M TPOCTPAHCTBEHHbIX JAHHbIX /s MOHUMAaHUs U
M3y4YeHWs] OCHOB YCTPOMCTBA OKPYXAIOLIEr0 MHpa W NPHPOAHBIX sABiaeHHH. OOyuarowiuecs
CMOTYT p€aNM30BBIBATL KOMAHIHBIE NPOEKTHI B C(pepe HCCICIOBAHHSA OKPYKAIOLIErO MHPA,
HauaTb UCMOJb30BATb B MOBCEAHEBHON *H3HU HABUTALIUOHHbIE CEPBUCHI, KOCMMUYECKHE CHUMKH,
3MEKTPOHHbIE KapThbl, COOMpaTh AaHHble 00 OObEeKTaX Ha MECTHOCTM, €O3/aBaTb 3D-00beKThl

MECTHOCTH (KaK OTZAEeJIbHbIE 31aHUs, TAK W LeJble FOpoaa) U MHOTOe IPYroe.

Knaccndpukanus nporpaMmpl: TEXHUYECKAS.

HanpaBaeHHocTs  00pa3oBaTeJIbHOH — mporpaMmbl:  0o0Opa3oBaTe/bHas — mporpamma
«I"eonHpOpPMALIMOHHbIE TEXHOJOrMM» sBAseTCs 00Leo0pa3oBaTeNbHON MporpaMMoii 1o

npeameTHol obnacti « TeXHOIOrHsAY.
(DYyHKUHOHAJIbHOE NPEeJHAZHAYEHHE POrPAMMBI: MTPOEKTHAS.

DopmMa OPraHH3aALHM. TPYIIIOBAS.

AKTYATBHOCTb H OTJIHYHTE/IbHBIE 0CO0EHHOCTH MPOrpaMMbl

HoeusHa nporpamMmMbl 3aK/rOHaeTcss B CO3AaHWM  YHUKanbHOH oOpa3oBaTenbHOll cpenbl,
bopMHpYIOLLEH NMPOEKTHOE MBIIIIEHHE O0YHAIOLNXCS 3@ CUET TPAHCAALMHU MPOEKTHOTO crnocoba

JEATEIbHOCTH B PAMKAX PEIICHUS KOHKPETHBIX NPOONEMHBIX CUTYALHH.

AXTyanbHOCTB MporpaMMel 00yCIOB/ICHA TeM, 4TO padoTa Haja 3agadaMu B PaMKax NMPOEKTHOI
NeATeNbHOCTH (POPMUPYET HOBBIH TUM OTHOLLEHHS B paMKax CHCTEMbl «NpHposa — OOLIECTBO
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— YeNOBEK — TEXHOJIOPHKY, ONpenessomuil 0043aTebHOCTb YKOJOTHYECKOH HOPMHPOBKU
npy opranu3auud MoOOH HeATeNbHOCTH, YTO SBISETCS NEePBbIM WAaroM kK (GOpMHPOBAHHIO

«MOKOQJICHUS PA3BUTHU), ABJAIOIICTOCA TPCHAOM PA3BUTUA COBPEMCHHOTO o01mecTBa.

ITporpamma mpexmonaract GopMHUpPOBaHHE Y OOYYAFOIMXCSI MPEACTABIEHUH O TEHICHIAX B
pa3BUTHU TexHHYeckol cepbl. HOBbIH TeXHO-NPOMBILIEHHBIN YKJIa He MOXKET ObITh TIONOKEH
B (hopMat odLecTBa pasBUTHS TONbKO Ha OCHOBAHWMM HOBM3HbI (hU3MUYECKHX TIPUHLMIIOB, HOBLIX
TEXHHYECKHX PELIeHHH W KJIACTePHBIX CXEM B3aMMOAEHCTBUs HA MOCTHHIYCTPHAJIBLHOM 3Tare
pa3BHTHS COLMYMA, a MACH PA3BUTHs OOLICCTBA HETPETIOKHO BKIKOYACT B ¢e0sl TCHACHLHID K
ODpeTeHH COHATPABIEHHOCTH AHTPOMOTeHHbIX (haKTOPOB, 3aKOHOB pa3sBUTUs Ouochepbl U

KYJIbTYPHOTO PasBUTHUSA.

[Tenarornveckas uenecooOpa3HOCTE 3TOH MPOrpaMMBbl 3aKJIIOYAETCA B TOM, YTO OHA ABISIETCH
LIEJIOCTHOM U HENPEPBIBHON B TEYEHUE BCErO Mpolecca 00Y4YEeHUs U MO3BONACT 00yHaromeMycs
IIar 3a WAaroM packpeiBaTk B ceO€ TBOPUECKHE BOSMOKHOCTH M CaMOPEAIM3OBBLIBATHCS B
COBpeMEHHOM MHupe. B mpouecce usyueHHs] OKpykarollero Mupa 0OydaroLiMecss Mnoayuar

onoaHuTeNnbHoe o0pazoBarue B oOnactu nHGopmaTrky, reorpadui, MaTeMaTuKH U QU3HKH.

OtnnuntenbHON 0COOEHHOCTBIO NAHHON MPOrpaMMBbl OT YKe CYLIECTBYIOIIUX 00pa30BaTeNbHbIX
IpOrpaMM  SIBJIICTCA €€ HANpPaBJICHHOCTh HA Pa3BUTHEC OOYHAKOILIMXCS B IIPOCKTHOM
AeATeNIbHOCTH coBpeMeHHbIMH MeToaukamMd TPHU3 u SCRUM ¢ nomollbio COBpeMEHHbIX

TEXHOJIOTHIT U 00OpYyZOBAHUS.

Bospact obyuawmuxcsa: odyyarommecs 7 K1accos.
CpokH peaM3auHH NporpaMmbi: 34 gaca.
HanonnsiemocTh rpynm: 15 yenosex.

Pe:xum 3aHATHH: 110 1 aKaZEeMHUUECKOMY 4acy B HEAECIIIO.

DopmMbI 3aHATHIL:
- paboTa Hax pelieHHeM KelcoB;
- nabopaTopHo-npakTHueckie padoTsl,
- JICKUUwy,
- MacTep-KJacchl;
- 3aHATHUSA-COPEBHOBAHUS,
- DKCKYPCHH;

- IPOCKTHBIC CECCUU.



MeTO,l]bl, HCIOJBb3YEMbIC HA 3AHATHUAX:

- NpakTHYeCKHE (YIPAKHECHIS, 3a0a4H),
- cloBecHble (pacckas, Oecesia, MHCTPYKTAX, YTeHUe CIIPABOYHOMN TUTEPATYpPhl),
- HarasiaHble (IeMOHCTPaUUs MyJIbTUMEIHHHBIX npe3eHTauui, Gororpadun),

- npodAeMHBIC (METONBI TNPOONEMHOTO H3NOKEHUA) — OOy4armuMes JaéTcst 4acThb
rOTOBOTO 3HAHHS,

- 3BPUCTHYECKHE (YACTHYHO-TIOMCKOBEIE) — OOYyYarOIHUMCs MPEAOCTABIACTC OONbIIast
BO3MOXKHOCTB BEIOOpA BAPHAHTOB,

- uccne0BaTeNbCKHe — 00yYarolMecs caMK OTKPbIBAIOT W UCCAEAYIOT 3HAHUS,

- HJLTIOCTPATHBHO-00BACHUTENIbHBIE,

- pEeNPONYKTUBHBIC,

— KOHKpeTHble W  aOCTpakTHble, CHUHTe3 M aHaIu3, CcpaBHeHHe, 00ODLIeHMe,

abGcTparnpoBaHue, KnacCH(MUKAUMs, CHCTEMATH3ALMS, T. €. METOAbl KaK MBICIUTEIbHBIE
omepaLuy;

- UWHAYKTHBHBIC, NT€IYKTUBHbIC,

1.1.1. Tlenu v 3aaauu peanusalMy OCHOBHON 0Dpa30BaTENbHOI NpOrpaMMbl OCHOBHOTO

obwmero obpazoBaHus

Hesp: BOBICHCHHE OOYyYaKOMUXCA B MPOCKTHYKD IOCATEIBHOCTb, paspadoTka Hay4dHO-

HCCHICOOBATCIBCKUX H HHXKXCHCPHBIX MTPOCKTOB.

3apaun:

obyuaromgue.

. npuobperenne u yrinyOneHne 3HaHHH OCHOB IPOSKTHPOBAHUS W YITPABIEHUA TPOEKTAMM;
. O3HaKOMIIEHHE ¢ MeTonaMH U npuémami ¢bopa u aHanu3a HHpopmauny;

. o0yueHHe NPOBENEHUIO HCCJIENOBAHHUIL, MPE3eHTALUNH U MEKIPEAMETHOH NMO3ULIHOHHOH
KOMMYHUKAIUH,

. o0yueHue padoTe Ha cneLHanu3MpoBaHHOM 0DOpPY10BaHUH W B MPOTPAMMHBIX Cpenax;

. 3HAKOMCTBO €  XapA-KOMNeTeHLMsMU  (reOMH(POPMALIMOHHBIMU),  HO3BOJSIFOLUMU

NMPUMEHATE TCOPETUYECKHE 3HAHWA Ha NMPAKTUKE B COOTBETCTBHH C COBPEMEHHLIM YPOBHEM

pa3BUTUsI TEXHOJIOTHI.

PaAseHedionie:;



. (opMupoBaHHe HHTEPECA K OCHOBAM H300pETATENbCKON AEITEIbHOCTH;

. pa3BUTHE TBOPUECKMX CMOCOOHOCTEN U KPEaTUBHOIO MbILIIEHUS;

. npuobperenue onbita ucrnoabosaius TPU3 npu dopmupoBanin coOCTBEHHbIX HAEH 1
PELICHHUH,

. ¢bopMHpPOBaHHE TIOHHMAaHUS TPsIMOII U OOpAaTHOM CBA3H TPOCKTA M CPEAbl €ro

peannsanmu, 3ajJ0KCHUE OCHOB COLIMaNbHON U HKONOrMUeCcKoit OTBETCTBCHHOCTH,
. Pa3BUTUE I€ONPOCTPAHCTBEHHOT'O MbILLIJICHUA,

. pazBuTHe coT-KOMNeTeHUunH, HeOOXOOMMbIX AJsi yenemHol padboTbl BHE 3aBHCHMOCTH

oT BbIOpaHHO#H npodeccun.
GOCHUMAMEAbIIbIC:
. (hOpMHPOBAHHE MPOSKTHOrO MUPOBO3I3PEHISI U TBOPYECKOrO MBIIILICHHS,

. ¢opMMpOBaHHE MUPOBO33PEHMUS MO KOMIIEKCHOH OLEHKEe OKpYKarLlero mupa,

Hal'lpaBJ]eHHOﬁ Ha €ro nmno3sMTUBHOC U3MCHECHUCEC,

. BOCIIUTaHWE COOCTBEHHOM NMO3HUMKW MO OTHOWICHHID K ACATCILHOCTH H YMEHHE

COMOCTABJIATE €€ C APYTUMH MO3HULIUAMH B KOHCTPYKTUBHOM OHANOIE,

. BOCTIUTAHHE KYJIbTYPb! pabOTHl B KOMaHIE.

1.1.2. IMpuHUMEbL ¥ NOAXOAbI K (OPMUPOBAHMIO OOpPa30BATENbHON MPOrpaMMbl

OCHOBHOTO 00L1ero 00pazoBaHus
[Iporpamma peanusyercs:

- B HETMPEPbIBHO-00PA30BATENbHON OEATENBHOCTH, COBMECTHOH NEATENBHOCTH, OCYLIECTBIAEMOH
B XOI€ PEXKUMHBIX MOMEHTOB, rae olyuarumuiics OCBaHBAET, 3aAKPEIULICT M amnpodupyer

MOJIYYEHHbIC YMEHUS,

- B CaMOCTOSITeNIbHOI JesiTeNbHOCTH oOyuarowuxcsi, rae odydarouuiics MoxeT BblOpaTh
OEATENIbHOCTb 110 MHTEpecaM, B3aWMONEHCTBOBATH CO CBEPCTHHKAMM HAa PaBHOMPABHBIX

MO3ULIMAX, pelIaTh NPOOIeMHBIC CUTYALIMH U Ap.;
- BO B3aMOJIEUCTBHH C CEMBSIMU NETEH.

HporpaMma MOZKET KOPPEKTHPOBATHCS B CBA3N ¢ U3MEHCHMIMU!



- HOPMaTUBHO-TTPAaBOBOH 0a3bl IOMKOJLHOTO 00pasoBaHus,
- BUJIOBOH CTPYKTYpbI TPYN;

- 00pa30BaTeNbHOrO 3aNpoca POAUTENEH.

[Toxxomb! k GOPMHUPOBAHUIO NPOTPAMMBI!

- JluuHOCTHO-OpUEeHTHPOBaHHLBIN. OpraHuzauus 0O0pa3OBaTEIbHOIO MpoLecca ¢  YIETOM
[JIABHOTO KpUTepHs 3(P(PEKTUBHOCTH O0YHAIOLIErocss — €ro NMHYHOCTH. MeXaHU3M — CO3IaHHe
YCIOBUM U1 PasBUTHs JIMUHOCTH HA OCHOBE M3y4yeHHWsi CMOCOOHOCTeil oOyuarolerocs, ero

MHTEPECOB, CKJIOHHOCTEMN.

- JesrenpHocTHblli. OpraHuszauusi AeaTesbHOCTH B obuieM KOHTekcTe o0pa3oBaTeNbHOrO

npouecca.

- HGHHOCTHb[ﬁ. OpraHusauuﬂ pasBUTHA H BOCINUTAHHA Ha OCHOBE 06LLle"IeJ'IOBe"leCKHX

ueHHOCTeﬁ, a TaKXKE€ 3TUHECKUX, HPABCTBEHHbBIX U T. A.

- KowmnerentHocTHeiidi.  POpMUPOBAHHE TOTOBHOCTH  OOYYAlOLWIMXCS  CAMOCTOSITENBHO

IEUCTBOBATE B XOI€ PCLICHNA aKTYAJbHbBIX 3adaY.

- CuctemHBIil. METONONOTHYECKOE HAMPABJECHHE, B OCHOBE KOTOPOTO JIEJKHT PaCCMOTPEHHE
o0yuarolerocs Kak LeNOCTHOTO MHOXeCTBa 3/1€MEHTOB M3 OTHOLUEHHI U pa3iu4HbIX CBsi3ei

MEXKIAY HUMMU.

- duanornueckni. Opranusauus npouecca ¢ yu4€ToM MPHHIUNA AUanora, cyObekT-cyObeKTHBIX

OTHOLLEHHII.

- IlpoGnemublit. ®opMHpPOBaHHUE MPOTPaMMBI C MO3ULUI KOMIMJICKCHOTO H MOZIYJbHOIO
MpencTaBieHUsl e€ CTPYKTYPbl KaK CHCTEMbl MOAMPOrpaMM MO 0Dpa3oBaTelbHbIM 00NacTsM H

JETCKUM BHIAM OCATECIbHOCTH, CHOCO6CTBleLL[HM LENneBbIM OPHUECHTHUPAM PA3BUTHA.

- Kynbryponoruuecknii. Oprannsauus npouecca ¢ y4€TOM NOTEHLHANa KyJbTypocoodpasHoro

COIEPIKaHMs TOLIKOIBHOTO 00Pa30BaHuUs.

1.2. IlnaHupyeMble pe3ynbTaThl OCBOEHHMS OOYHArOLMMHCS OCHOBHOH 0Opa3oBaTeNbHOI
MporpaMMbl OCHOBHOTO oOLllero oOpasobaHust (00s3aTenbHO MpOBEpPUTHL pasOueHHe nNo

JIAYHOCTHDBIM, MMTPEOAMETHBIM U T. I[.)

1.2.1. OBuwue nonoxenuns



[Mporpamma maér oOy4aroWUMCsi BO3MOXKHOCTb TOTPY3HTBCS BO BCE MHOrooOpasme
NPOCTPaHCTBEHHbIX  (reonHpopMaunoHHblX)  TexHojorui.  [lporpamMma  3HAKOMHT
o0y4aromnxcs ¢ reOnHGOPMAMUOHHBIMI CHCTEMAMU H ¢ PA3JIMYHBIMU BHIAMU T€ONAHHBIX,
MO3BOJISIET MOJAYYHTb 0a30BbIE KOMIETEHUMM MO COOPY HOAHHBIX M OCBOUTH MEPBHYHBIC
HaBblKH padoThl C JaHHBIMU, [ToNyueHHble KOMIIETEHLMH 1 3HAHUS O3BOJIAT 00YYaro HUMCs
NMPUMEHHTb WX TIOYTH B JIOOOM HanpaBlieHHH COBPEMEHHOro pbiHKa. OCBOMB MporpaMmy,
o0yvaroIuecss CMOTyT BbIOpaTh HAmOONEE HMHTEPECHYK MJII HHUX TEXHOJOIHUECKYIO

HaTpPaBJIEHHOCTD, KOTOPOIt OHU OyAyT 00y4aThCs B paMKaxX YIIyOIEHHOTO MOAYJISL.

IIporpamma 3aTparupaer Takue TeMbl, Kak: «OCHOBbl padOTbl C HPOCTPAHCTBEHHBIMU
AAHHBIMIY, «OpueHTHpOBaHMe Ha MECTHOCTHY, «OCHOBBI dororpadpum»,
«CamocrosTencHblii  cbop maHHbIXY», «3D-momenupoBaHue MecTHOCTM M O0OBEKTOB
MecTHocTHY, «I eonHpopmanmonubie cuctemsl ([UC)», «Busyanusanus n mpeacTaBICHHES

Pe3YJIbTaTOB.

B ocHoBe paspaboTaHHOIl mnporpamMmbl JEKHT MeToauyYecknii MHCTpyMeHTapuii
denepanbHoro ThioTOpa bhicTpoBa AHTOHa HpbeBuua «CeTb HETCKMX TEXHOMApPKOB

“KpanTopuyM . BBOOHBIN MOAYIbY.

IlporpamMa oOpHEHTHpPOBaHa Ha JOMOJHHUTENBbHOE OOpa3oBaHHE OO0YYaIOIMXCS

LIKOJIBHOTO BO3pacTa 7 Kjacca.
MakcuMalibHOe KOIH4ecTBO o0yuaroLuxcsi B rpynne — 15 yenosex.
1.2.2. CrpykTypa niaHupyeMbIX pe3yJibTaToB

[Inanupyemble pe3yabTaTbl ONWPAKOTCA HA BEOyLIWE LEJIEBble YCTAHOBKH, OTPa)KarolUWe
OCHOBHO, CYIIHOCTHBIN BKJIa KakOOW H3y4aeMOW MpOrpaMMbl B Pa3BUTHE JIMYHOCTH,

00yuyarLMXcs, X CNOoCODHOCTEI.
B cTpykType nnaHupyeMblX pe3yJsIbTaTOB BbIAEISIIOTCS CleyoLUe TPY b

I. JlugHocTHBlE pe3yJbTaTbl OCBOEHHMA OCHOBHON  00pa3oBarenbHON  NporpaMmbl

NPEeACTaB/ieHbl B COOTBETCTBUN C IPYNMON JIMUHOCTHBIX PE3YJIbTATOB.

2. MetanpenMeTHBIE PE3YJIBTATEl OCBOCHHSI OCHOBHOH 00pa3oBaTeNIBHON MpOrpaMmbl

MPEACTABICHB! B COOTBETCTBUH C MOATPYNNAMHI YHHBEPCAIBHBIX YUeOHBIX ACHCTBUIL.

3. TlpenMeTHble pesyabTaTbl OCBOEHUS OCHOBHOIl  00pa3oBaTeNbHOM — MPOrpaMMbl

NpeacTaBieHbl B COOTBETCTBUM C FPYNNAMH Pe3yJbTaTOB Y4eOHOro npeamera.



1.2.3. JIlnuHOCTHBIE PE3yNIbTATDI
[Ipocpasiatrvie mpedOGaHUS K YPOBHI) BOCHUMAHHOCHI (AUYHOCITHBIC PE3Yibmaml).

— cOpPMHPOBAHHOCTb BHYTPEHHEH MO3WLMH O0YyHaOIIerocs, IMOLUOHATbHO-TOIOKUTENBHOE

OTHOILCHUE OOYHAOLIECrocs K IIKO/E, OPUCHTALIMA Ha NO3HAHIE HOBOTO,
— OPHEHTALNsA HAa 00pa3eL MOBEACHNUS «XOPOILETo YUCHUKAY,

— copMHPOBAaHHOCTb CAMOOLICHKH, BKJIIOYas OCO3HAHHE CBOMX BO3MOJKHOCTEH B VUCHHH,
CNOCOOHOCTH afeKBaTHO CYAMTb O IPUYMHAX CBOErO yclexa/Heycnexa B YYEHHH, yMeHHe

BHIETb CBOW JOCTOMHCTBA W HEAOCTATKH, YBAXKATb ce0d 1 BEPHTD B YCIIEX;
— chOPMHPOBAHHOCTb MOTHBALMK K YuUeOHOI HeATENbHOCTH,

— 3HAHUEC MOPAIBHBIX HOPM U C(HOPMHPOBAHHOCTE MOPATBHO-3THUECKHX CYKICHMIA,
CNOCOOHOCTL K pelleH ) MOpaNibHbIX MpoljieM Ha OCHOBE KOOPAMHALMM Pa3iMYHbIX TOYEK
3peHUs], CIIOCOOHOCTb K OLIEHKE CBOMX TMOCTYNKOB M AeHCTBUIT APYTHX Nt0Ael ¢ TOUKH 3peHus

COOMOaeHHUS/HAPY LIEHHST MOPATbHON HOPMBI.
TIpoeparimnsie mpedosainst K yposiio paseumiist:

— CpOpPMUPOBAHHOCTL MPOCTPAHCTBCHHOIO MBILLICHUS, YMCHHE BHIOCTH OOBEM B IUTOCKHX

npeaMeTax,
— YMCHUHE O6pa6aTblBaTb U CUCTEMaTU3UPOBATh D0JIbLIIOE KOJUUECTBO lde)OpMa'LlLlld;

- C(bOpMHpOBaHHOCTb KpE€aTUBHOTO MBIMJICHHA, TIMOHWUMAaHHWE TPHHLUUIIOB CO3OAHHA HOBOIoO

NPOAYKTa,
— ¢OPMUPOBAHHOCTD YCHAYMUBOCTH, MHOTO33JaYHOCTH,

- Cd)OpMHpOBaHHOCTb CaMOCTOATCIBHOTO NOAXOAa K BBINOJHCHUIO PA3IMYHBIX 3aga4, YMCHHC

paboTaTb B KOMaH/e, yMEHHE NPaBUIbHO 1€]1erMpoBaTh 3a1aum.
1.2.4. MetanpeaMeTHble pe3ynbTaThl

[eorpadus

Brinyckuuk HayuuTes:

. BRIONpaTE  MCTOYHHKH  reorpaduueckofi ~ mHpopManmm  (kaprorpaguueckue,
CTaTUCTHUYECKUE, TCKCTOBBIE, BUACO- U (DOTOM300PAKCHUS, KOMIBIOTCPHBIC Oa3bl JAaHHBIX),

AJICKBATHbIC pELIACMbIM 3aa4aM;



. OPHEHTHPOBATbLCS B HCTOYHHMKAX reorpaduueckoii nHdopmauun (kaprorpaduueckue,
CTaTUCTUYECKHE, TEKCTOBbIE, BHUAEO- W (oToM300pakeHUs, KOMMbIOTEPHbIE 0a3bl HaHHDIX):
HAXOIUTh H H3BJICKATh HCOOXOAUMYIO HH(MOPMALHNIY, ONPEACNATE M CPABHUBATbL KAUCCTBCHHBIC
U KOJMYECTBCHHBIC MOKA3aTEH, XapaKTEPU3YIOMe reorpaduueckue oOBEKTHI, MPOLECCH U
SBJIEHUS], UX NOJIOXEHWe B MPOCTPAHCTBE MO reorpahuyeckuM KapTaM pasHOro Coaep:kaHus M
OPYrHM  HMCTOYHWKAM,  BBISIBJIATb  HENOCTAOLIYIO,  B3aHMOIOMOJHSAIILYIO  W/HIH
MPOTHBOPEYHBYIO r€OrpaIecKyr0 HHPOPMALIMIO, NPEACTABICHHYIO B OOHOM HJIM HECKONBKHX

HCTOYHHKAX

. NpeacTaBiIATL B pasauuHbix  (QopMmax (B BuAe KapTbl, TaOuuubl, rpaduxa,
reorpaduueckoro onucaHusl) reorpaduyeckyro MHGOPMALUIO, HEOOXOAHMYI I pelueHHs

y4eOHbIX W MPAKTHKO-OPHEHTUPOBAHHDIX 3a1a4.
BrInyCKHHK NONYyYUT BO3MOKHOCTb HAYYUTHCS !
. MOZAETHPOBAaTh reorpadpuuecKie OObEKTH U ABICHUS,

. NPpUBOANUTL MNOPUMEPbLI TNMPAKTUHECKOro UCIMOJIb30BaHUS reorpa(bwiecxux 3HaHWH B

pas3iu4HbIX 00NACTAX ACATENBHOCTH.
Maremaruka
CraTucTika v TeopHs BEPOSATHOCTEH
BEBINYCKHUK HAYYHUTCA:
. MPEACTABJIATE AAHHBIC B BUAC TAOIHL, TUArpamM;
. YUTaTh MHHOPMALHNIO, MPECACTABICHHYIO B BUAC TAOIHLEBL, AUArPAMMBL
B noBceaHeBHOIT KU3HU U MPU U3YUEHUH APYTHX NPEAMETOB BbIMYCKHUK CMOXKET:

. M3BJIeKaTb, UHTEPMPETHPOBaTb U NpeoOpa3oBbiBaTb UHGOPMALIMIO, NPEACTABIEHHYH) B
Tabnyuuax v Ha JuarpamMmax, OTPaKaroLlyio CBOHCTBA U XapaKTEPHCTHKH PEaTbHbIX MPOLECCOB U

SIBJICHHH.

Harnsaanas reoMerpus
I'eomeTpuueckue hurypsl
BbinyckHuK HayuuTes:

. OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUAMMU: (pUrypa, TOUKA, OTPE3OK, Mpsmas, JyH,
JIOMaHas, yroJl, MHOTOYTOJbHHK, TPEYTOJbHHUK W HYETBIPEXYTOJBHUK, NPAMOYTONbHUK U KBaapar,
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OKPYXXHOCTb M KPYT, MPSAMOYTONbHbIA napamnienenunen, ky0, map. M3oOpaxare nzyuyaemble

(bUrypbl OT PYKH H C TIOMOLLBIO TUHEHKN W LIWPKYJISL.

B noscenHeBHON KU3HU W NPU W3YHEHUH OPYTHX MPEAMETOB BbIMTYCKHUK CMOKET:

. peIIaTh NPaKTHYSCKHE 3aAa4H ¢ IPUMEHEHHEM NPOCTEHIINX CBOHCTB PUryp.
H3mMepeHys U BEIYUCICHUSA
BrImyCcKHUK HAy4UTCs:

. BBIITOJIHATE U3MEPEHUE AJIHUH, paCCTOﬂHMﬁ, BEJIM4YHUH YIJIOB C IMMOMOUIbIO MHCTPYMEHTOB

17151 U3MEPEHHI AJTWH U YTIIOB.

duznka
BEBIYCKHUK HAYYHUTCS:

. coOmoaaTe mpaBuja O€30MaCHOCTH M OXpaHbl Tpyda mpu padoTe ¢ yueOHBIM U

71a00paTOPHbIM 00OPY10BAHHEM;

. MOHUMATb NPHUHLMWTIbI JEHCTBHS MAaLIHMH, TPUOOPOB M TEXHHYECKUX YCTPOHCTB, YCIOBHS

nx 0e30MacHOro UCIOb30BaHHs B MOBCEIHEBHON YKHU3HHU,

. HCTOJIb30BATh TPH BBIMONHCHUM YYEOHBIX 3aJad HAYYHO-TIOMYJSIPHYIO JIUTEPATypy O

(HU3UYECKHX SIBJICHISIX, CIIPABOYHBIC MATEPHAIIBL, PECYPChl HHTCPHETA.
HudopmaTtuxa
BbimyckHuK HayuuTes:

. pazsivuarh BUAbI HHQOpMALHK MO cnocodam e€ BOCIPHATHS YEJIOBEKOM M 10 crnocodam

eg MpeacTaBieHnsd Ha MATEPHAIbHBIX HOCUTENAX,

. OPUBOAUTL MPHMEPHI WH(MOPMALMOHHBIX TPOLECCOB (MPOLIECCOB, CBSI3AHHBIX C

XPaHEHHUEM, npe06pa3OBaHMeM 14 nepenaqeﬁ }_'[aHHbIX) B KMBOI MPUPOAE U TEXHUKE,

. K.]'IaCCIvl(bl/lLll/lpOBaTb cpeacTra HKT B cOOTBETCTBUU C KPYroMm BbITIOJHAEMbIX 3aaay.

MaremaTn4yeckne OCHOBbI HH(pOPMATHKH

Bbll'lyCKHHK MOJIYHYHT BO3MOKHOCTD!
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. MO3HAKOMHTLCA € TPUMEPaMHU  MaTEMATHYECKMX MoIeled W HCMOJIb30BAHHEM
KOMITBIOTEPOB MPH UX aHANH3€E; MOHATb CXOACTBA U PA3JIMYNA MEXKIY MAaTEeMAaTHUECKOH MOIENbIO
00BbEKTa M €ro HATYPHOU MOACIBIO, MEXKIY MAaTEeMaTHYeCKOH MOIENbI OOBEKTA/SBICHUS U

CJIOBCCHBIM OIMHCAHHCM.

Hcnonb3oBaHye NpOrpaMMHbBIX CUCTEM U CEPBUCOB
BeinyckHuk HayuuTes:
. KnaccupuuupoBaTh Gaiabl N0 THIY U HHBIM NTApaMeTpam;

. BbIMIOJIHATL OCHOBHbIE onepaunu ¢ (ainamu (co3maBaTb, COXPaHSTb, PEOAKTHPOBATD,

yIOAJSITh, apXHBUPOBATD, PACTIAKOBBIBATLY APXHBHBIC (Daiiibl).

Bbll'lyCl(Hl/Il( OBJIafnceT (Kal( pe3ybTaT NPpHMEHECHUS MPOTrpaMMHBIX CUCTEM U UHTECPHET-CEPBUCOB

B JaHHOM KypPCe U BO BCEM 00pa30BaTeIbHOM NpoLecce):

. HaBbIKaMH pabOoThl ¢ KOMITLIOTEPOM; 3HAHUAMH, YMEHHAMH W HABBIKAMH, 1OCTATOYHbIMH
Ui paboOThl ¢ PAa3UYHBIMH BHUAAMH TPOTPAMMHBIX CHCTEM U HHTCPHET-CEPBUCOB ((aiioBbie
MEHCKEPHI, TeKCTOBBIC PSIAKTOPHI, SJICKTPOHHBIC TaOauUbl, Opay3epel, MOHCKOBEIE CHCTEMBI,
CJIOBapH, 3JIEKTPOHHbIE SHLMKIONEAUH), YMEHUEM OMUCHIBaTh padoTy 3THX CUCTEM W CEPBUCOB

C NCMNOJIb30OBAHHEM COOTBG’T‘CTB}’POLLICI\/‘I TEPMHHOJIOTUH,

. pazinvHbIME HOpMaMH NPEACTaBAeHHUsA OaHHBIX (TabnuUbl, AUarpamMmbl, rpadukd U T.
1),
. MO3HAKOMUTCS ¢ MPOTPAMMHBIMH CPEACTBAMH ISl paboOTBl € ayAHOBH3YAJIBHBIMU

AAHHBIMH W COOTBETCTBY IOLLMM NOHATHIHHBIM annapaToMm.
BbInyCKHHK MOMY4HT BO3ZMOYKHOCTD (B JAHHOM Kypce 1 HHOH yueOHON esaTeNbHOCTH):

. MPAKTHKOBATLCA B HCIIOJIb30BAHHWHW OCHOBHBIX BHAOOB TMPUK/IAAHOIO MNPOrpamMMHOroO

obecnieueHUs (PenakTOPLI TEKCTOB, SJIEKTPOHHBIE TaOMHULIBL, Opay3epsl U Op.);

. MO3HAKOMUTBLCA C MPUMEpaMH HCHOONB30BAHUA MATCMATHUUCCKOTO MOAOCIHNPOBAHUA B

COBPEMEHHOM MUDE;

. MIO3HAKOMHUTbCSI C IIOCTAHOBKOI BOIpOCa O TOM, HAaCKOJBKO AQCTOBEpHA MOIyueHHas
nHbopMaLms, TOAKPErUIeHa JIH OHAa JOKa3aTeNbCTBAMHM MNOMJMHHOCTH (NpuMep: Hajlu4ue
SJICKTPOHHON MOANNCH); MO3HAKOMUTBCSI ¢ BO3MOKHBIMU MOIXOAAMHU K OLICHKE JOCTOBCPHOCTU

uH(bopmauuu (npnMep: CPpaBHEHHUE JaHHbBIX U3 pa3HbIX IvlCTOLIHl/IKOB);
11



. NMO3HAKOMHUTLCA ¢ npumMepamu ucnonb3oBanus UKT B coBpemenHoM mupe;

. MOJYy4YUTh NMPeACTaBJI€HUA O pO60TM3HpOBaHHbIX yCTpOFICTBaX U HUX HUCIIOJIb30BaHWH HaA

MPON3BOACTBE U B HAYYHBIX HCCJICOOBAHUAX.

TexHoM0THS

Pesynpratel, 3asBneHHBIC OOpaszoBaTenpHON nporpaMmoil  «TexHonorus» mo  Ojokam

cozepKaHs

PopmMupoBaHHE TEXHOJOIMYECKOH KYJBTYPbl W TMNPOEKTHO-TEXHOJOITMYECKOrO MbILIEHHUS

ofyvaronxcs

BrImyCKkHUK Hay4IHTCS:

. CACAOBATE TCXHOJOTHH, B TOM YHCJIC B MPOLCCCC U3TOTOBJICHMSA CY6'I>GKTHBHO HOBOT'O
MPpOAYKTA,
. OLUCHUBATL YCJIOBUA TIPUMEHUMOCTH TEXHOJOrMH, B TOM HHCIE C no3uuuii

SKOJIONHYECKON 3alULLIEHHOCTH;

. MPOTHO3UPOBATL MO H3BECTHOH TEXHOJOTMU BBIXOAB! (XapaKTCPHCTUKH MPOAYKTa) B
3aBHCHMOCTH OT H3MCHCHHS BXOIOB/TapaMETPOB/PECYpPCOB, MPOBEPATb MPOTHO3BI ONBITHO-
3KCMEePUMEHTaNbHbIM MyTEéM, B TOM 4YHMCJe CaMOCTOATENbHO INaHHpys Takoro poja

OKCIIEPHUMEHTDI,

. B 3aBUCHMOCTH OT CHTYaUHMH ONTHMH3UPOBaTb 0a30Bble TEXHOJOrHH (3aTPaTHOCTD —
Ka4eCTBO), TNMPOBOAMTL aHANU3 QJNBTCPHATHBHBIX PECYPCOB, COCOUHATL B CAUHBIA TIUIaH
HECKONIbKO TEeXHOJOTMil 0e3 ux BUAOM3MEHEeHHUs AJf  [MOJYYEHUS  CIOXXHOCOCTABHOTO

MaTepHaabHOro WIH HHHOPMALIMOHHOTO NPOAYKTA,
. NMPOBOANTb OLEHKY H HCTIbITAHHE MOJIYYEHHOrO NMPONYKTA,

. MPOBOANWTL  aHAJIU3 l'lOTpe6HOCTel7l B TEX NI HNHbIX MaTepHaNbHbBIX HITH

HH(POPMALIMOHHBIX MPOAYKTaX,

. OTUCHIBATH TEXHOJIOTHUYECKOE pellieHHe C TOMOLIBIO TeKCTa, PHCYHKOB, Tpaduueckoro
u300paxkeHus,
. AHAJIM3WPOBATL BO3MOXHbIE TEXHOJOTHYECKHUE PELLEHHS, ONPENeNaTh WX IOCTOHHCTBA U

HEOOCTATKH B KOHTCKCTES 3adaHHOM CUTYalllu,
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. NPOBOAWTb W AHAIU3MPOBAaTh Pa3paboTKy W/UIKM peau3aLrio MPUKIAAHBIX [TPOEKTOB,

npeanojararomux:

. onpenefieHne XapakTePHCTHK M pa3padoTKy MaTepuasibHOrO MPOAYKTa, BKJKOYAS €ro
MOJENHPOBAHHEC B HHGPOPMALMOHHON cpene (KOHCTPYKTOPE), BCTPAUBAHUE CO3MAHHOMO

MH(OPMALIMOHHOIO NPOAYKTA B 3a1aHHY0 000N0UKY,

. M3rOTOBJIeHHe MH(POPMALMOHHOIO MPOAYKTA MO 3alaHHOMY arOpUTMy B 3aJaHHOM
obosouke;
. NPOBOAWTL W AHAIU3MPOBATH Pa3pabOTKy W/HIM  PeaNH3auli0  TEXHOJIOTHYECKUX

MpOCKTOB, NPEANOJIAral0M X

- ONTUMHZALMIO  3aJaHHOro  crnocoba (TEXHONOTUM) TMONy4YeHHsS  TpebyroLmerocs

MaTepHaIbHOTO MPOAYKTa (Nocie ero NpMMeHeH sl B COOCTBEHHOMN TPaKTUKeE),

- paspaborky (koMOMHHMpOBaHWE, H3MEHEHHE MapamerpoB M TpedOBaHHI K pecypcam)

TEXHOJIOTHH NMOJIYYCHHA MAaTEPUHAIILHOIO U an)opmaunm-lHoro NnpoayKTa € 3aJaHHbIMHU

CBONICTBAMH,
. NpOBOAMTb M AHANU3UPOBATL  paspadOTKy  W/WIKM  peanu3alui0  MPOEKTOB,
MpeanonaratoLux:

- niaHuposanne (pa3paboTKy) MaTepuanbHOrO NPOAyKTa B COOTBETCTBHH C 3amadeii

coOCTBEHHOI IEATENbHOCTHU (BKIIOYAsk MOJCIHPOBAHUE U Pa3pabOTKy JOKYMEHTALUH),

- TUlaHupoBaHue (pa3padoTKy) MaTepHaJbHOTO NPOAYKTa HA OCHOBE CaMOCTOSTENBHO

l'[pOBeIléHHbIX ucclenoBaHmid l'IOTpe6L1TeJ]bCKL1X HHTEPECOB.

BbIHYCKHl/IK MOJIYHUT BO3MOXKHOCTb HAYYNUTbCII!

. BbISBIATL M QopmynHpoBaTh mpobiemy, TpeOymy TEeXHOIOrHYECKOro
peLieHus;
. MOAN(DHLMPOBATE HMEIOIIHECs MPOOYKTEI B COOTBETCTBHHU c

cuTyauueii/3aka3oM/noTpeOHOCTbIO/3anauell  1eATeNbHOCTH W B COOTBETCTBUM € MX

XapaKTepucTUKaMu pa3padaTblBaTh TEXHOJIOMHIO HA OCHOBE 0a30BOI TEXHONOMMM,

. TEXHOJIOTU3UPOBATDL CBOM ONBIT, NPEACTABJIATL HAa OCHOBE PETPOCIEKTHBHOIO
aHanusa Hu yHH(I)HKaL[I/lI/I ACATCIbHOCTHU OMHWCaHWE B BUIOEC WHCTPYKUWU WIIH TEXHOJIOTUYECKOH

KapThL.
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1.2.5. TlpenmeTHbIe pe3ybTaThbl
[Ipoepammnvie mpebosaniis k 3HAHUAM (PE3VIbMAMbl MEOPEMUYECKOT NOOZOMOBKY):

. npaeuia Oe3onacHoii paboTbl € ANEKTPOHHO-BBIMUCIHTENbHBIMU MallUHAMH H

cpencTBaMu 171 ¢OOpa MPOCTPAHCTBEHHBIX TAHHBIX

. OCHOBHBIC BUIBI IPOCTPAHCTBCHHBIX JaHHBIX,
. COCTaBHBIC YaCTH COBPEMEHHBIX IT'¢OHH(OPMALIMOHHBIX CEPBUCOB,
. npodeccHoHanbHOoe nporpaMMHoe obecrneyeHue anst 00padoTkH

MPOCTPAHCTBEHHDBIX JaAHHBIX,

. OCHOBBI H MPUHLMIIBI A3POCbEMKH;

. OCHOBbI M MPUHUUNBL paboTbl rI0OANbHBIX HABHTAUMOHHBIX CINYTHHKOBBIX
cuctem (THCC);

. OpencTaBieHHe W BU3yalu3alMsl  MPOCTPAHCTBEHHbIX — JAHHBIX  JJIA

HenpogeccHoHaIbHbIX TONb30BaTENEH,

. npuHumnel 3D-MonenupoBaHus;
. YCTPONMCTBO COBPEMEHHBIX KapTOrpahUIeCKUX CepBUCOB;
. OPSACTABACHUE W BH3yaAu3alUWs  NPOCTPAHCTBEHHBIX  OAHHBIX  IJIsI

HenPO(eCCHOHATBHBIX TIONB30BATENEH,
’ AelinPpUpOBaHHE KOCMHUUYECKUX M300paskeHuil,

. OCHOBBI KapTorpagui.

Hpocpaxmnsie  mpedosanua Kk ymenusam U HAGLIKAM  (Pe3VAbmamst  HPAKMUYECKOH

HOO20MOGKI):

. CAMOCTOSITCNIBHO peLIaTh IOCTaBACHHYIO 3371ady, aHanu3upys u nondupas

MaTepuabl U CpeacTBa AJ1s1 eé PELICHUS,

d co3JaBarb U pPacCHUTBIBATDL NOJIETHBIN MNaH O OECNUIOTHOIO JIETATENILHOIO
anmnapara,
. obpabaTeiBaTh  a3pOCBEMKY H  TONY4aTh TO4YHBIE OPTOQOTOINIAHBL U

AaBTOMATH3UPOBAHHBIC TPEXMEPHBIC MOACTH MECTHOCTH,
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. mMopenuposathb 3D-00beKThl;

. 3alMLATh COOCTBEHHbIE MPOEKTHI;

. BBINOJIHATD OLUN(POBKY,

. BbIMOJIHATH NPOCTPAHCTBEHHBIH aHANH3,

. CO3IaBaTh KapThl,

. co3naBarth npocTeiinme reorpaguuecKiue KapThl pa3IHdHOrO COACPIKAHMNS,

. MOAENUPOBaTh reorpaduyeckue 0ObEKTh! U SBNEHUS,

. MPUBOAUTL NPUMEPBI MPAKTHYECKOrO HCNOJb30BaHUs reorpadyyeckux 3HaHHil B

Pa3JIn4HBIX obnacrsx JCATCIIBHOCTH.

1.3. Cucrema OUEHKU NOCTHIKEHUS TJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHWS OCHOBHOM

00pa30oBaTENIbHON MPOrpaMMbl OCHOBHOTO 0O0MIEro 00pa3oBaHus
Buae! koHTpOSIS:

- MPOMEKYTOUHbII KOHTPOJIb, MPOBOAUMBbIET BO BpeMsl 3aHATHI,
- UTOTOBbIH KOHTPONb, NPOBOAMMBIIT MOCE 3aBepliieHus Beell yueOHOM mporpamMmsl.
®opMbl NPOBEPKH PE3YJILTATOB:

- Habmonenue 3a 00yvalowrMucs B npouecce padboTsl,

- UIpBI,

- MHANBUAYAJBHBIC 1 KOJIUICKTUBHBIC TBOPUECKHE paboTEHL;

- Gecenpl ¢ OOYHAMIMMICS U UX POTUTEISIMU.

DopMbl MOABEAEHHS] UTOTOB!

- BbIMOJIHEHHE NMPAKTUYECKUX PadoT;

- TECTBI,

- AHKETBI;

- 32II1Ta MPOeKTa.

Hrorosas arrecTanus 06y11a10mnxcsl NIpOBOAUTCS MO PE3YJAbTaTaM MNOAMOTOBKU H 3alllUTHI

MPOEKTa.
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I[.H}I OLICHUBAaHUA OCATCIIbHOCTHU O6yLIaIOH.II/IXC$I HUCIOJB3YHOTCA HWHCTPYMEHTBI CaMO- U

B3aHMMOOLICHKH.

2.2. IlpumepHbie nporpaMmbl yueOHbIX peameToB, Kypcos (YTII, rae kak npumep mpoOMUCaHO
«Kefic 1 — 10 gacoB», mocie KpaTkoe ONUCAHUE, YTO 3TO 3a KEWC, OMHCaHUE I0YacOBOE

BBIHOCHM VK€ B CaM Ke¥ic).

ITpumepHOe yueOHO-TeMaTHUECKOe IIITAHUPOBAHUE:

Ne | Pazmen nporpammsl yueOHOTO Kypca Konnuectso
n/m 4acoB
1 3HakomcTBO. TexHmka Oe3omacHocTn. BBomHoe 3ansTue («Mewsis | 2
MHPY).
2 Beenenne B reomHpopmaumonnbie — TexHonormu. Keiic  1:|7

«CoBpemenHbie KapThbl, nian Kak onucarb 3emmio?».

Keiic 3HakoMHUT OOy4YarOmUXCsl ¢ Pa3HOBUIHOCTSMU JaHHBIX. Permast
3amady Keiica, 00y4aroImuecs: IpOXOIsT CIEAYIOIINE TEMATUKU: KapPThl
U OCHOBBbI HUX (POpMHPOBAHUS, H3yYEHHE VYCIOBHBIX 3HAKOB M
NPUHIHUIOB WX OTOOpPaKeHHWs Ha KapTe, CUCTeMbl KOOPAMHAT H
MPOeKLUUH KapT, UX OCHOBHBIE XapaKTEPUCTHUKH H BO3MOXKHOCTHU
NPUMEHEHUsI, MacumTad ¥ Jp. BCIOMOTAaTeNbHbIE HWHCTPYMEHTBI
(bopMHUpPOBaHUS KAPTBHL.

3 Keiic 2. «I'nobanpHOe mo3uimonupoBanue “Haiinu cebst Ha 3emHOM | 4
mape’».

HecmoTpst Ha TO, 4TO HABHUTaTOPbl M CIIOPTHBHbIE TPEKEPBI CTAJH
HEOTHEMJIEMOI YaCThIO HAIEH JKU3HH, MAJO KTO 3HAET MPHHLIHUIT HX
paboter. Ipoiins keiic, obyuatoummecs y3Hatot npo ['JIOHACC/GPS
—  MPUHUHUNBI  pabOThl, HCTOPUIO, COBPEMEHHbIE  CHCTEMBI,
npuMmeHeHue. I[IpuMeHeHue JOrrepoB. Busyanusaiiyisi TEKCTOBBIX
naHHbIX Ha KapTe. Co37aHne KapThl HHTEHCHMBHOCTH.

4 dotorpadun ¥ TAaHOPAMBL 9
Pazngen, nDOCBAWIEHHBII WUCTOPUM U NOPUHOUOAM  CO3JaHMUs
dororpaduu. OOydaromuecs: MO3ZHAKOMSTCS C TEXHUKOH CO3MaHMUS
dororpaduu, MOZHAKOMATCS €  BO3MOXKHOCTSIMH  MPUMEHEHHSI
¢dororpaduu kak cpeacTsa Co3maHMs Yero-auoo.
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5 OcHoBbl aspodotocbeéMikn. [IpumeHenne 6eCmUIOTHBIX aBHALMOHHBIX | 29
cucteM B aspodortocbémke. Keiic 3.1: «/Ing uero Ha camom jene
Hy»keH OecnuIOTHbI NeTaTenbHbli annapar?y.

OOBbEMHBIIT Kefic, KOTOPbIH MO3BOANT 00YUAOLUMMCS OCBOUTD NMOJHYHO
TEXHONOTHYECKYKD  LIeMOUYKY,  MCMIOJb3YEMYH  KOMMEpYeCKHMMH
KOMITaHUAMH. Y CTPOHCTBO M MpuHUHIEI (hyHKUHOHUpoBaHus BITJIA,
OCHOBBI (POTO- U BUACOCHEMKH U NMPUHLHIOB NEpeaavn HHPOpMaLn
¢ BIVIA, oOpaboTrka naHHbIX ¢ BITJIA.

6 Keiic 3.2: «M3meHeHue cpenbl BOKPYT LWKONbD. 10
[Mpomomkenne keiica 3.1. OOydarowmecs, HMes B CBOEM
pacropspkeHHH  3NeKTpoHHyo 3D-mMozens IWKOJIBL, MPOZOJIKAIOT
BHOCHTb M3MEHEHHs B MPOAYKT C LeNbi0 OJ1aroycTpoicTBa paioHa.
OO6yuatomecs NpomoKAIOT COBEPLIEHCTBOBATbL CBOM HaBblk 3D-
MOAeNMPOBaHUs, 3aBepLias MPOeKT.

7 IloaroroBka 3aIUTEI MPOEKTA. 5
8 3amnTa MpoeKTOoB. 2
9 SaxnmouurensHoe 3aHaTye. [lonseaeHue UToros padoThl. 2

2.2.1. Oduue nonoKeHus

IlIporpamma «"eonH(pOPMALMOHHBIC TEXHOJIOTUHY, SIBJISIACH HEOOXOIHUMBIM
KOMITOHEHTOM 06mero 06paSOBaHl/l$I BCEX o6yt{a}0umxca, NpeAOCTaBIsIET UM BO3MOXKHOCTH
NMPUMEHSTb Ha MPaKTHKe 3HaHUs OCHOB HaykK. [Iporpamma siBisieTcst pakTHUECKH €IHHCTBEHHDBIM
LIKOJIbHBIM y4eOHBIM KypCOM, OTpa)calollMM B CBOEM conepkaHuM OOLIMe NPUHLMMBI
npeodpasyrolnell AeSITeAbHOCTH 4YEJIOBEKA M BCE ACMEKTHl MaTepUalbHOM KynbTypel. Kypce
Hanpas/ieH Ha OBlajieHHe 00yUaroMMHKCs HaBbIKAMM KOHKPETHOI NpeaMeTHO-NpeodpasyoLeli
JEATCJIIbHOCTH, CO34aHHUE HOBBIX LleHHOCTeﬁ, 4TO, HECOMHEHHO, COOTBETCTBYET l'lOTpe6HOCT$lM
pazsuTus obwectsa. B pamkax «TeXHOIOrHH» MPOUCXOANT 3HAKOMCTBO C MUPOM rnpodeccuii u
OpHEHTaLMs O0y4aroIiuxcs Ha padoTy B pasnuvHBIX cepax OOLIECTBEHHOTO NMPOU3BOICTBA.
Tem cambiM oOecneuuBaeTcs TNPEEMCTBEHHOCTb MNepexoja oO0ydaroluxcs OT o0lero k

npodeccruoHanbHOMY 00pa30BaAHUIO U TPYIOBOH AESTETLHOCTH.

[Mporpamma npeamera «TexHomorus» obecnevnBaer (GOPMHPOBAHHUE Yy OOYHAKOLIMXCS
TEXHOJIOTHUECKOTO MBILICHH. CXeMa TEXHOJOTMYECKOTO MBILIACHHS (MOTPEOHOCTE — LEIb —

cnocod — pesynbTaT) MO3BONAET Haubonee OpraHMYHO pellaTh 3ajaul YCTAaHOBJEHUs CBsi3eit
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Mekny oOpa3oBaTeNbHBIM M JKM3HEHHBIM MPOCTPAHCTBOM, 0OPa30BATENbHBIMU PE3YJIbTATAMH,
MOJYYEHHbIMH NPU M3YYEHHH PA3NIMYHBIX NPEIMETHbIX oOJacTed, a Takixe coOCTBEHHBIMH
00pa3oBaTeNbHBIMU  PE3yJIBTATAMHU  (3HAHHMSAMH, YMEHUSIMH, YHHBEPCAJbHBIMH YYCOHBIMI
AefcTBUAMH M T. A.) H KH3HCHHBIMU 3amadamu. Kpome Toro, cxema TEXHOJOTHYECKOTO
MbILUJIEHUs] MO3BOJsIET BBOAMTb B 0Opa3OBaTeNbHbIH IIpoLEcC CUTYallMM, AarLide OMbIT
MPUHATHS MPArMATUYHBIX PEIIEHNHH Ha OCHOBE COOCTBEHHbLIX OOpa30BATEJIbHLIX PE3YJIbTATOB,
HAa4YMHAs OT PEIUCHHs OBITOBBIX BOMPOCOB M 33aKAHYMBAS PELICHUEM O HATPABICHUIX
NPONODKEHNsT 00Pa30BaHUs, MOCTPOCHUEM KapbEPHBIX U JKU3HEHHBIX IUIAHOB. Takum odpasom,
nporpamMma  «[eonHpopmaTuka» TO3BONAET CHOPMUPOBATL Yy  OOYyHAOLMXCS — pecype
MPaKTHYECKUX YMEHWUH M OMNbITa, HEOOXOAMMBIX U PAa3yMHOH OpraHu3zauuu coOCTBEHHOH
JKH3HH, CO3MAET YCIOBHS MJsI Pa3sBUTHS HHHLMATHBHOCTH, H300pETATENBHOCTH, TMOKOCTH

MBILIJICHHS.

YueOHo-BOCIIMTATEdbHbIH MpoOLecC HampasieH Ha (GOpPMUPOBAHHE W pa3BUTHE
Pa3JIMYHBIX CTOPOH OOYHAIOLIMXCS, CBA3AHHBIX C peann3auneiil Kak X COOCTBEHHBIX HHTEPECOB,
TAK W UHTEPeCOB OKpyrkaromero mupa. [Ipu 3ToM rubkocTb mporpammbl MO3BOJISAET BOBJIEYD
OOYHAOLINXCS ¢ PA3IHIHBIMU CITOCOOHOCTSIMH. BonbInoii 00BEM MPOEKTHBIX PabOT MO3BONSET
Y4e€CTb UHTEPECHI U 0COOEHHOCTH JIMUHOCTH Ka>xXa0ro 06yqa}0mer00ﬂ. 3aHsATUST OCHOBAHbI Ha
JTMYHOCTHO-OPHECHTUPOBAHHBIX TEXHOJIOTHAX 06yqunH, a TakKXe€ CHCTEMHO-ACATENBHOCTHOM

merone oOy4eHus.

JlaHHas mporpaMma TNpPEANOoNaracT BapHATHUBHBIA MOAXON, TaK KAK B 3aBUCUMOCTH OT
00y4arIIEerocs MO3BOSAET YBEIHYUTh UJIH YMEHBLIUTb OOBEM TOM MU UHOM TEMBI, B TOM YHCIIE

H CJIOXKHOCTD, 4 TAKIKE NOPIAOK IIPOBEACHM A 3aHSITHUI.

2.2.2. OcHoBHOe comepaHHe ydeOHbIX MPEOMETOB Ha YPOBHE OCHOBHOrO oOIero

obpasoBaHus

Ha nporspkeHun kypca mnporpamMmbl OOYHArOLUHECS TMO3HAKOMATCS C  Pa3IMYHBIMU
reOMH(MOPMALIMOHHBIMH CUCTEMAMHU, Y3HAIOT, B KaKUX 0DJIacTAX NMPUMEHseTC reouHpOopMaTHKa,
KaKye 3afayu MOXeT pellaTb, a TakXe CMOTYT CaMH TNpPUMEHSITb e€ B CBOeH NOBCEIHEBHON
xusHu. OOyuarouivecss 6a30BO YyCBOST MPHHUMIN MO3ULKMOHHUpOBaHus ¢ nomouwbsto [THCC.
VY3HAKT, KaK MOJKHO OPTraHM30BaThb COOp CINYTHHKOBBLIX NAHHBIX, KAK OHH MPEACTABJIAIOTCSI B
TEKCTOBOM BWJI€ U KaK MUX MOXKHO BM3YaJlu3MpoBaTh. B paMkax mporpamMmbl BbIOEPYT NPOEKTHOE
Hanpap/ieHHe, Hay4aTcs CTaBUTb 3aAayM, HCCIEAOBaTb NpoOIeMaTHKY, TUIAHUPOBATH BEACHHE

NMPOEKTa U TPaMOTHO PacnpeaensiTb POJIH BHYTPH KOMaHbI.
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OO0yuarouryecss CMOTYT [O3HAKOMHTbCA C HCTOPHEH TpPHUMEHeHHs OeCrHIOTHBIX
JeTaTeNbHBIX annapaToB. Y3HAIOT O COBPEMEHHBIX OECITMIOTHUKAX, CMOTYT PELIHThb Pa3UyHble
3aa4ud C UX MOMOLIBK). Y 3HAKOT Takke U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OECITHUIOTHBIX
cucreM. OOy4aroLIHecs y3HAT, Kak CO37aéTcs NMONETHOE 3amaHue i OecnmuiaoTHUKOB. Kak
MPOM3BOAMTCA 3allyck M JanbHeiluas cbéMka ¢ nomouwbd BAC. A Takke moaydar Takue

Pe3yJIbTaThbl CbEMKH, Kak OpTOOTONIAH U TPEXMEPHbIE MOTETH.

Ob6yuatomuecss  yry0arcs B TeXHOIOrHO — oOpabOTKM  reomaHHbIX — MyTéM
ABTOMATH3UPOBAHHOTO MOZEUPOBaHUs OOBEKTOB MECTHOCTH. (CaMOCTOATENBHO CMOTYT

BBITIOJIHMTH CbEMKY MECTHOCTH MO NMONETHOMY 3aaanuto. CoszpanyTt 3D-monenu.

OO0yuatolnecs 03HAKOMSATCS ¢ Pa3IMUHBbIMU YCTPOHCTBAMU NPOTOTUMMPOBAHUS. Y 3HAKOT
oburite npuHumnel paboTel yCTPOHCTB, chepbl MX MPUMEHEHHsT W NMPOOYKTbl AEATENbHOCTH
OAHHBIX YCTpoiicTB. OOydaroUIHecs Hay4arcs roTOBUTh 3D-momenw Ayis MeHaTd ¢ MOMOLIBID
SKCMOPTA OAHHBIX. J[OMOJHAT MOZENU MO HAaHHBIM a’3pPO(POTOCHEMKU C TMOMOINBK) PYYHOTO

MOACIUPOBAHUA. HpMMeHﬂT yCTpOFICTBa AJiA NpOTOTUNMHPOBAHNUA A/ MeYaTH 3aJaHus.

OOGyuarournecs u3y4ar OCHOBbI B noarotoske npesentaunu. Cozmanyt eé. [Tonrorosarcs

K MPeOCTaBJIEHHIO peaTH30BaHHOrO MpoToTHia. [IpencrapaT ero, 3amuiLas mpoexT.
3.1. IlpuMepHbIii y4eOHBIH NIaH OCHOBHOTO 0011ero odpa3oBaHus

3.1.1. TIpumepHbIii KaneHOapHbIi yueOHbli rpaduk Ha 2022/2023 yuebHbIi TOx

Tleproa o0yueHus — ceHTAOpPb-Mail.
KoanuecTpo yuedHbIx Heaeab — 34,
KonuuecrBo yacos — 34.

Pesxxum npoBeaenns 3auaTui: | pas B HexeNo.

[IpazgHu4HBIE M BBIXOAHBIE OHU (MO NPOM3BOACTBEHHOMY KAaJCHAAPIO INpPH IIECTUAHEBHOM

paboueii Henene):

KanukynapHelii nepuoa:

19



Mecsu

®opma
3aHATHA

Kon-
BO
4acoB

Tema 3aHgTHS

Dopma KOHTPOJS

Cenrsdpn

JVITP

(FS]

3HAKOMCTEO. TexHUKA
0€30macHOCTH. Bsomguoe
3aHaTue (MeHss mup+).

becena

Cents0pb

JVIIP

HeobxoaumocTe  KapTbl B
coBpeMeHHOM Mupe. Cdepsl
NpUMEHEHHs, TePCIeKTHBbI
HCTIONB30BAHNS KapT.

becena

I

Cenrsdpn

JVITP

(FS]

BexTopHBIE ~ HaHHBIE — Ha
KapTax. 3HAKOMCTBO ¢ BeD-
IUC. liser xkax aTtpudyt
KapThl. 3HAKOMCTBO c
KaprorpadpuyeckumMu OHNaiH-
CEpBHCAMH.

becena

Centsbpb

JUTIP

(V8

Cser u nger. Posip usera Ha
kapre. Kak 3acraBuTh LBeT
paborarb Ha ce0s?

becena

OxTs0pp

JVITP

(FS]

Cospanne ©  myOJuKaLus
coOCTBEHHOH KapTHL.

JeMOHCTpauus
pelIeHus Kelca

OxTs0pp

JVITP

(FS]

CucreMsl rN00aJBHOrO
HOSH].IHOHHPOB&HI/IS[.

becena

OkTs10pb

JVIIP

Hpumeﬂeﬂue CNYTHUKOB AJist
MO3ULUOHHUPOBAH M.

HeMoHcTpauus
pelueHus Kerca
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8 OxTs6pb JUTIP 3 Hcropus ¢dororpaduu. | becena
®otorpadua  kak  cnocod
U3y4eHHs OKpY¥KaroLero
MHpa.

9 Hos6pb JUTIP 3 XapaKkTepuCcTUKH becena
¢oroannaparos. [lonyueHue
KaueCTBEHHOTO (POTOCHHMKA.

10 | Hosabps JUTIP 3 Coznanue chepuueckux | becena
aHOpaM. OcHoBHbIE
TIOHATHS. Heobxoaumoe
obopynoBaHue. TexHnka
CHEMKH cepuiecknx
naHopam pazanyHOH
annapaTrypomu.

11 | Hosibpb JUTIP 5 Coznganue cepuuecknx | TecTupoanue
naHopam. CwwuBka
nojyveHHblx  (ororpaduii.
Koppekuus 14 PETYLUb
naHopam.

12 | lexaOpb JUTIP 3 ®dororpammerpuss U ee | becena
BIUSHUE Ha COBPEMEHHbIMH
MHUD.

13 | Hexabpb JUTIP 3 Cuenapun cvemku obbektoB | becena

ns NOCNENYIOLIETO
NOCTPOEHHUS UX B
TPEXMEPHOM BHUJE.
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14

Hexabpb

J/TIP

[Tpununn MOCTPOCHHS
TpPEeXMepHOro  u300pakeHust
Ha kommbroTepe. Pabota B
¢dororpammerpuueckom I10 -
Agisoft ~ Metashape  unu
AQHAJIOTHYHOM. Obpabotka
OTCHATOTO MaTepHaa.

becena

Hexabpb

J/TIP

(V8

becnunoThuk B
reonH(popMaTHKe.
YeTpocTBO M MpHUMEHEHHe
IOPOHA.

becena

AuBapp

J/TIP

(V8

Texnuueckne  OCOOEHHOCTH
BITJIA.

becena

AHuBape-
Deppans

J/TIP

[Munoruposanue BITJIA.

Tectuposanue

Deppanb

J/TIP

Hcnonb3oBaHue
OECnUJIOTHUKA /U1 ChEMKU
MECTHOCTH.

HeMoHcTpauus
pelueHus Kekca

Mapt

J/TIP

BosHukatoume  npoOnemsl
npu coznaHuu 3D-moaeneii.
CnocoObl  penakTUpOBaHMs
TPEXMEPHBIX MOAETIEH.

becena

20

Mapt

J/TIP

(FS]

TexHonornu
IIPOTOTUIINPOBAHHS].
YcrpolicTea 11 BOCCO30aHUSA
TPEXMEPHBIX MOZEeH.
Pabota ¢ 3D-npunTEpOM.

becena
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21 | Mapt JUTIP 3 ®uznueckne n xumuueckue | TecruposaHue
cBoiicTBa maactuka ana 3D-
npuHTepa. Teuats
TPEXMEPHOW MOAENH LIKOJBI.
22 | Mapt JUTIP 3 PaGora B T1O mns pyunoro | becena
TPEXMEPHOTO
moaenuposanuss — ScetchUP
WJIA QHAJIOTHYHOM.
23 | Anpens JUTIP 8 DKCNopTHpOBaHUe becena
TpeXMepHbIX daiinos.
ITpoekTHpoBaHue
COOCTBEHHOI1 CLEHbI.
24 | Anpens JUTIP 3 ITeyats mogenn Ha 3D- | becena
npuHTEpE. Odopmaenue
TpeXMepHOH  BELUECTBEHHOI
MOAENH.
25 | Maii TP 4 IToaroroska 3aLUThI
npoeKTa.
26 | Maii [P 3 3awuTa MpOeKTOB. HemoHcTpauus
peweHHs KeHCcoB
27 | Maii JUTIP 3 3aKIIOUYUTENBHOE  3aHATHE.

[Moxsenenne uToros paboTsl.
[Mnaxel no gopadoTke.
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3.2. Cucrema ycioBuii peanu3alnyu OCHOBHOH 00ueobpa3zoBaTebHOH NporpaMMbl

3.2.1. OnucaHue KaapOBLIX YCAOBWI peanusalMd OCHOBHOI 00Opa3oBaTenbHONH NporpamMmbl

OCHOBHOTO obuero odpazosanus (OMHCAHWE KOMMETEHLIHI HACTABHUKA)

Hacrasauk nporpammel «I eonH(popmaTika» pabOTaeT Ha CTBIKE CAMBIX aKTyaJbHBIX 3HAHMII 1O
HANpaBJICHUIO T€ONPOCTPAHCTBCHHBIX TEXHOJOIHUIl, a TAKXKe ICHEPHUPYET HOBBIC MOAXONBI H
pelleHus], BOMIOWIAs UX B peajibHble NpoekThl. HacTaBHUK SIBASETCS TPAMOTHBIM CIIELHATTUCTOM
B 00J1aCTH reOMH(OPMALIMOHHBIX CHCTEM, CNIEINT 32 HOBOCTAMH CBOEH OTpaciy, U3y4aeT HOBble
TexHojoruu. ObnanaeT HaBbIKAMU INPOCKTHON ACSTEIBHOCTH, BHEAPSS €€ NMPUHLIUIBI B MPOLIECC

00yUeHHUS.

HactaBHMK B paBHOI cTemeHH oONafaeT Kak CUCTEMHOCTBIO MBILUIEHHS, Tak W AYXOM
TBOpuecTBa, MoOuneH, ymeer paboraTh B KOMaHIe, KPUTHYECKH MBICIUTb, aHAJIW3UPOBATH H
0000WaTh OnbIT, reHEPUPOBATbL HOBOE, YMEET CTABUTD 3aJa4H W PELIaTh X, a Takxke padoTarb B
YCJIOBUSX HEOMPEACNEHHOCTH U B PaMKaxX MPOCKTHOH Mmapagurmel. [IoMUMO 3TOro, HaCTaBHHK

o0nasaeT nejaroruyeckoil XapusmMon.
4, Coaep:xkaHue Kypca
OcHoBHBI¢ pa3aeabl NporpaMmel yuefHoro Kypcea
1) BeeaeHue B 0CHOBBI reoHH(OPMALHOHHBIX CHCTEM H MPOCTPAHCTBEHHbIX JAHHBIX.

OOyuarouecss TMO3HAKOMSITCS ¢ Pa3sMUYHBIMH =~ COBPEMEHHBIMH  T'€OUMH(OPMALUOHHBIMU
CHCTeMaMH. Y3HAIOT, B KAKHX OOJACTAX MPUMEHSETCS reOHH(POPMATHKA, KaKHe 3a7a4l MOXKET

pemaTh, a TaK¥KE€ KaK O6ylia}OLLlLleC$I MOTYT CaMH MPUMEHSTDH eé B cBOeli HOBCGﬂHeBHOﬁ KHU3HH.
2) ¥Ypok padotsi ¢ [JIOHACC.

Obyuarowrecs 6a30BO yCBOAT MPUHLMN No3uLMOHKpoBaHusa ¢ nomowbio [HCC. Y3HatoT, kak
MOKHO OPTaHM30BaTh COOpP CMYTHUKOBBIX NAHHLIX, KAK OHU MPEOCTAB/SFOTCS B TCKCTOBOM BUIC

M KaK UX MOXKHO BH3YaJIH3HPOBATS.
3) BbI0Op NPOEKTHOro HANMPABEHHS H pacnpeaeeHne poJiei.

Boibop mpoektHoro Hanpasnenus. IloctaHoBka 3amauu. Hccnenoanue npoOreMaTHKH.

[Tnanuposanue npoekta. Pacnpenesnenune ponel.

4) YcrpoiicTBO M NpUMeHeHHe 0eCNUNI0THHKOB.
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Obyuarotuecs no3HakomsTcs ¢ Wetopueit npuMenenus BAC. Y3uator o coBpemenubix BAC,
KaKHe 3a1add MOXHO pewaTb ¢ WX T[IOMOIIbI. Y3HAIT TakKe OCHOBHOE YCTPOWCTBO

coBpeMeHHBIX BAC.
5) OcHOBBI CHEMKH € 0€CTUIOTHHKOB.

Oby4aromuecs y3HaKT, Kak co3gaércs nonéraoe samanue nas bAC. Kak npoussoaurcs 3amyck
v fanbHeiinas cbémka ¢ nomowbo BAC. A Takike kakue pe3ysnbTaTbl MOXKHO MOMYYHTb U Kak

3TO caenaTs (ronyveHue opTodoTorIaHa U TPEXMEPHOH MOAEITH).
6) Yray0aéHHoe uzyueHue TEXHOJOrHH 00padOTKH reoAaHHbIX,
ABTOMAaTH3HPOBAHHOE MOZENTHPOBAHHE O0OBEKTOB MECTHOCTH ¢ Nomompro Agisoft PhotoScan.
7) Coop reogaHHbIX.
A3podoTOCHEMKA, BbINONHEHHE ChEMKKM MECTHOCTH MO MOJETHOMY 3a]aHUIO.
8) O0padoTka U AHANN3 reOJAHHBIX,
Cosnanue 3D-moneneii.
9) H3yueHue yCTpOHCTBA AJiS MPOTOTUINIHPOBAHUS.

O3HakoMiieHUe € YCTPOMCTBAMH TMPOTOTHIIMPOBAHUS, NPETOCTABIEHHBIMU OOyYalOMNUMCs.
OOfyuarommecs: y3Har0T OOIINE MPHHLHIE! pabOTH YCTPOICTB, @ TAKIKE KOra OHH MPUMEHSHOTCS

M YTO C UX MOMOLLBIO MOXHO MOJYYUTh.
10) IToaroToOBKA AAHHBIX AJIM1 YCTPOHCTBA NPOTOTUNHPOBAHHS.

[Toaroroeka 3D-moneneit, 5kCcnopT AaHHBIX, NOAMOTOBKA 3aJaHHH 0 NevaTy.
11) ITporoTunupoBanue.

[TIpumenenue ycrponcts npororunuposanus (3D-nipunrep).

12) NocTpoenne NpoCTPAHCTBEHHDbIX CLEH.
JlononHeHue moseseil Mo AaHHbIM a3pOPOTOCHEMKU € TOMOLILIO PYYHOrO MOJAENUPOBAHUS U
MO/JrOTOBKA K NeyaTH Ha yCTPOICTBaX MPOTOTHMHPOBAHUS,

13) IoaroToBKA NMpe3eHTANMIA.
WsyyeHue oOCHOB B moAroTtoBke mnpeseHTaumu. Co3zanme mnpeseHtaunn. IlogrotoBka k
NpeACTaBAEHHIO Peallu30BaHHOrO NPOTOTHA.

14) 3amuTa NpoeKToB.
[TpencraBneHne peann30BaHHOIO NIPOTOTHIA.
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4.1. TemaTHYeCKO€ MJAHHPOBAHHE

Ne n/n

Pasmens! mporpaMmMel yaeOHOroO Kypca

Bcero
JacoB

1

3uaxkomcTBo. TexHuka 0e3onacHocTH. BBogHOE 3aHsITHE
(«MeHsss MHP»).

Beeaenue B reoungopMaunonHbie TexHonoruu. Kevic 1:
«CoBpemeHHbIe KapThl, HaH Kak onucats 3emmio?».

2.1

Heo0xomnMocTe kapTel B COBpeMEHHOM Mupe. Chepel
NPUMEHEHUs, NePCNeKTHBbI HCTTONb30BAHHS KapT.

22

BexTopHble naHHble Ha kapTax. 3HakoMcTBO ¢ Bed-THC.
[{BeT kak aTpuOYT KapThl. 3HAKOMCTBO C
KapTOrpad MIECKUMH OHJIAH-CEPBHCAMH.

2.3.

Cser v user. Posib uBera Ha kapre. Kak 3acraButh user
paboraTb Ha ceds?

24

Cospanue u nmyOmukaus coOCTBEHHON KapThl.

Ketic 2: «I'n100anbHoe no3HuHouupoBanue “Haliau ceds
HA 3eMHOM Hape”».

3.1

CucremMbl rnodafbHOrO MO3UIITMOHUPOBAHUA.

3.2

HpHMeHeHHe CITYTHHUKOB AJ1A MO3NUNOHUPOBAHMUSL.

dotorpaduu U NAHOPAMBI.

HUcropus portorpadun. @ororpadus kak crnocob usydenus
OKPYKaroL1ero Mupa.

XapakTtepuctiku poToanmnapatos. [Toayuenue
Ka4eCTBCHHOIO (POTOCHMMKA.

Cosnmanne cepuueckux nanopam. OCHOBHEIC OHSITHS.
Heobxomumoe obopymosanue. TexHnka CbEMKH
cheprueckux nmaHopam pa3ingHON annapatypoi (kamepbl
cMapTdoHOB Oe3 TaTHBOB, UH(POBbIE PoToannapaTsl co
LITATHBAMU U T. 1.).

4.4

Cozpanue cepuueckux nanopam. CLiMBKa MONYYEHHBIX
dotorpaduii. Koppekliys 1 peTylub naHopam.

OcHoBbl a3podoTocbémiu. lpumenenue BAC
(0ecnUNOTHBIX ABHALIHOHHBIX CHCTEM) B
aspodorocnhémie (Keiic 3.1: «/{nsa yero Ha camom aesie
HYKeH 0eCNU/IOTHBIH J1eTATeNbHbIH annapaT?»).

10

5.1

(dororpammeTpus 1 €€ BIHAHUE HA COBPEMEHHBIN MUP.
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CueHapuu CbEMKH OOBEKTOB ISl MOCEIYIOLIETO 1
MIOCTPOEHUS UX B TPEXMEPHOM BUJIE.
52
[TpuHLMT MOCTPOCHUS TPEXMEPHOTO U300paKEHUs HA 1
kommbtoTepe. Pabora B pororpammerpudeckom [10 —
Agisoft PhotoScan unmu ananornasom. O6paboTka
5.3. OTCHSATOTrO MaTepuaa.
becnunoTHuk B reonHpopmaTuke. Y CTpOHCTBO U 1
54 IpUMEHEHHe JIPOHa.
55 Texuauueckue ocodennoctr BITJIA. 1
56 IMunoruposanue BITJIA. 1
Ucnonb3oBanue O€CUIOTHUKA AJIs1 CbEMKH MECTHOCTH. 1
5.7.
Bosznukaromme nmpobnemsl npu cozganuu 3D-monenei. 1
58 CrniocoObl penakTUPOBaHHS TPEXMEPHBIX MOMEIICH.
TexHonornu NpoTOTUNMPOBAHUS. Y CTPONCTBA JJIs1 1
BOCCO3/1aHuUs TpEXMEpHBIX Mogeneil. Pabora ¢ 3D-
59 MIPUHTEPOM.
duznueckre 1 XUMUYECKHE CBOMCTBA MacTuka ays 3D- 1
510 | mpunrepa. IleuyaTs TPEXMEPHOM MOAEIHN LIKOJBI.
Keiic 3.2: «i3meHeHHe cpeabl BOKPYT HIKOJIbI». 10
6.1. Pa6ora B [1O niist py4HOro TPEXMEPHOTO MOACITHUPOBAHUS 1
— SketchUp nnu aHanorugHoM.
6.2. DxcnopTupoBaHue TPEXMepHbIX (aiinos. [IpoekTupoBanme 2
COOCTBEHHOM CIICHBL.
6.3. ITeuats monenu Ha 3D-nipuntepe. OdopmieHue 2
TPEXMEPHOMN BEIIECTBEHHON MOJENH.
7 IToaroroBka 3aIUThI MPOEKTA. 2
8 3amuTa npoeKTOB. 1
ZaxmounrtesbHoe 3anaTue. [lonBeneHue UToros paboThl. 2
9 [Tnans! mo nopabotke.
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KeMcbl, BXogawme
B Nporpammy

KpaTtKoe coaepxaHue

Keiic 1. CoBpemeHHble
KapTbl, n Kak onucatb
3emn0?

Kelic 3HakomuT 06yqarou.|,mxc;| C Pa3HOBUAOHOCTAMMW OQHHDbIX. Pewasn
3a4a4y Kef/'lca, 06yqarou.|,14ecn NpPoOoXoadAaT caeayroume TeMaTUKU: KapTbl U
OCHOBbI UX CI)OpIVIVIpOBaHVIH,' n3y4vyeHume yCa10BHbIX 3HAKOB U MPUHLKUNOB UX
OTOGpa)-KeHVIH Ha KapTe,; CUctemMbl KOOPAUHAT U l'IpOGKLI,Mﬁ KapT, UXx
OCHOBHbI€ XapPaKTepPUCTUKN 1 BO3SMOXKHOCTU NPUMEHEHNA,; mMacLuTab u Aap.
BCnomorarte/ibHbl€e MHCTPYMEHTbI (bOpIVIVIpOBaHVIFI KapTbl.

Kelic 2. TnobanbHoe
nosnumMoHupoBaHne «Hanam
ceba Ha 3emMHOM Luapey.

HecmoTpa Ha To, UTO HaBUraTopbl U CMOPTUBHbIE TPEKEpPbI CTan
HEOTbEM/IEMOM YaCTbIO HaLLIE! }KU3HUM, Maio KTO 3HAET NPUHLMN UX
paboTbl. Mpoiias kelic, obyuatolmecs ysHawoT npo [JTOHACC/GPS —
NPUHUMNBI paboTbl, CTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHUE.
MpumeHeHWe forrepoB. Bu3ayaninsauma TEKCTOBbLIX AaHHbIX Ha KapTe.
CospaHue KapTbl MHTEHCUBHOCTH.

Keiic 3.1. AspodoTocbémKa.
«[lna yero Ha camom aene
Hy>KeH 6ecnuaoTHbIN
NleTaTeNbHbINA annapat?».

Keiic 3.2. U3meHeHWe cpeapl
BOKPYT LUKOJIbI.

OB6BEMHDIN Kelc, KOTOPbIA MO3BOUT 0BYYaloLLMMCA OCBOUTb MOJIHYIO
TEXHO/IOTMYECKYIO LLEMOYKY, UCMOIb3yEMYIO KOMMEPYECKUMMU
KOMMaHUAMM. YCTPOICTBO M NPUHLUMNBI GYHKUMOHUpoBaHKUA BIJ1A,
OcHoBbl $pOTO- MU BUAEOCHEMKU U NMPUHLUMNOB Nepenadyn MHbopmaLmm ¢
BIMNNA, obpaboTka gaHHbIX ¢ BIJ/1A.

MponosKeHue Kelica 3.1. ObyyaloLmeca, MMena B CBOEM PacnopAXKEHUN
3/1eKTPOHHYo 3D-moaesb WKOo/bl, MPOAO0/IHKAT BHOCUTb USMEHEHMUA B
NPOAYKT ¢ Lebio baaroyctpolictea paroHa. Obyyatomeca Npoao/KaloT
COBepLUeHCTBOBATb CBOM HaBbIK 3D-MoaeMpoBaHUA, 3aBepLUAA MPOEKT.

42.4.

MarepuaabHO-TEXHUYECKHE

YCIOBHSI  pealu3alliil  OCHOBHOH  00pa3oBaTesbHOI

nporpaMmsl (10 CyTH, 0ObeTUHEHHE BCEX PECYPCOB, MPOMHUCAHHBIX B KeHcax)

Crnucok 000py1oBaHM s

Ne n/n HanmeHoBaHue KpaTKkne TeXHMUYeCcKUe XapaKTepucTUKu Ep. nam. Kon-Bo
1 | KomnbrotepHbiid Knacc UKT
1.1 M®Y (npuHTep, ckaHep, Konup) MuHumanbHble: dopmaT A4, NasepHbii, LUT.
4/6.
1.2. HoyTOyK HacTaBHMKa C HoyToyk: LUT.

obecneyeHnem

npeaycTaHoBAEHHOI onepaLuoHHON’
cUCcTeMoit, OPpUCHBIM MPOrPamMMHbIv

Npou3BOAUTENBHOCTb NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eguHUL;

06bEM OnepaTUBHOMN NamMATKH: He MeHee 4
[6;
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06bEM Hakonutena SSD/eMMC: He meHee
128T16;

MO ansa npocmoTpa U peaakTUpoBaHUn
TEKCTOBbIX LOKYMEHTOB, 3/1eKTPOHHbIX
TabnL, U NpeseHTaUMit
pacnpocTpaHéHHbix dopmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

1.3.

HoyT6yK ¢ npeaycTaHOB/IEHHOM
onepaLMoHHOIN cMCTeMOM, OPUCHbBIM
nporpaMmmHbiM obecrneyeHuem

HoyT6yK:

He HuKe Intel Pentium N (unu Intel
Celeron N), He Huke 1600 MTu,
1920x1080, 4Gb RAM, 128Gb SSD;
Npou3BOAUTENbHOCTb NpoLeccopa: He
meHee 2000 eguHUL;

MO ansa npocmoTpa U peaakTUpoBaHUn
TEKCTOBbIX LOKYMEHTOB, 3/TEKTPOHHbIX
TabnL, U NpeseHTaUMit
pacnpocTpaHéHHbix opmaTtos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

LT,

10

1.4.

NHTepaKTUBH blli KOMMNIEKC

Konnuectso oiHOBpeMEHHbIX KacaHU—
He meHee 20.

LT,

YpoK TexHonorum

2.1,

AnautusHoe obopyaoBaHue

2.2,

3D-o60pynoBaHue (3D-npuHTEp)

MuHumanbHble:

TMN NnpuHTepa: FDM;

martepuan: PLA;

pabouunii CToN: C NOAOrPeBoM;

pabouana o6nacTb (XYZ): oT 180x180x180
MM;

CKOPOCTb MeyaTu: He meHee 150 mm/ceK;
MWHUMa/IbHaA TO/LWMHa cnosA: He 6onee
15 MKm;

dopmart ¢aiinos (ocHosHble): STL, OBJ;
3aKpbITbIi KOpNyC: Ha/lMuue.

LT,

2.3.

Mnactuk ana 3D-npuHTepa

ToAlWMHa NAacTUKOBOM HUTK: 1,75 mm;
martepuan: PLA;
BeC KaTyLLKK: He meHee 750 rp.

LT,

15

24,

NoO pna 3D-mogennposBaHua

O61auHblit nHcTpymeHT CAMP/ACYN,
0XBaTblBalOLIMI Becb npouecc paboTbl ¢
U3genuaMn — OT NPOEKTUPOBaHUA A0
U3roTOB/IEHUA.

HononuutensHoe o6opyaosaHue

2.5.

LLnem BUpTYanbHOI peanbHOCTU

Obulee paspelleHne He meHee 2160x1200
(1080x1200 pnna Kaxkaoro rnasa), yron
o630pa He meHee 110;

HanM4ue KOHTPoAepos — 2 WT.;
HanMuyue BHELHUX AaTYUMKOB — 2 LUT.;
pa3beém anA noAKAOUYEeHUA HayLWHUKOB:
Hanuune;

BCTPOEHHan Kamepa: Hanuuue.

KOMMNANEKT
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2.6.

LUtatme ana KpenaeHma 6a3oBblix
CTaHUMWIA

KomnnekT us asyx LITaTUBOB.
CoBMECTUMOCTb CO LIIeMOM BUPTYaabHOM
peanbHocTty, n.2.3.1.

KomMnekKk
T

2.7.

Hoytbyk ¢ OC gna VR-wnema

Konunuectso agep npoueccopa - He MeHee
4

TaKToBas yacToTa Npoueccopa - He meHee
2500 Mry,

BupgeokapTta - He HuxKe Nvidia GTX 1060, 6
6 BuaeonamaATb

O6bem onepaTMBHON NaMATH - He MeHee 8

ré.

LT,

2.8.

MHorononb3oBaTe/ibckas cucTema
BMpPTya/IbHOM peanbHOCTU C 6-
KOOPAMHATHbIM OTC/IEKUBAHMEM
NONOMKEHMUA No/b3oBaTesei

Tpe6oeaHUA K cucTeme BUPTYasibHOM
peanbHOCTU:

noaaep:kka Mo6UbHbIX LIEMOB
BMPTya/ibHOM peanbHOCTU Noj
ynpasneHnem OC Android;

noaAeprKKa yrnpasastoL X KOHTPO/1/1epos
C BO3MOXKHOCTbIO 6-KOOpAMHATHOTO
OTC/IE}KMBAHMWA NOJIOKEHUA B
NpocTpaHCTBe;

TEXHONOTMUA NOJAHOW KoMMeHcalumn nara
(anti-latency): n3o6pakeHue AOMKHO
BbIBOANTLCA A/1A TOYEK, B KOTOPbIX
OKaKyTcA NIeBblil U Npasblii rnasa
nonb3oBaTe/n Yepes Bpems, Kotopoe
[OMKHO MPOWTU C MOMEHTa Havana
onpeaeneHna MectononoXKeHUa rnas
noab3oBaTte/n 40 MOMEHTa OKOHYaHUA
BblBOAa M306parKeHUA.;

naowaab oTcexueaHua nonb3osarenen
— He meHee 16 KB. m;

KO/IMYEeCTBO Nosib3oBaTeneil — He meHee 3

ven.

Tpe6oBaHUA K cUCTEME OTC/IEKMBaAHUA
NOM0XKeHUA Nob3oBaTeneil (TpekuHra):
TUIM CUCTEeMbI OTCIEXUBAHUA: 6-
KOOpAWHaTHaA cMCTeMa OTCeXKUBaHUA;
06Kt BeC 0AHOTO YCTPOMCTBA TPEKUHTa
— He 6onee 20T;

TEXHONOMMUA: ONTUKO-UHEPLMabHbIN
TPEKMWHT, aKTUBHbIE MapKepbl,
paboTtaoume B UHPpaKpacHOM
AunanasoHe;

yron o63opa onTUYECKON CUCTEMbBI — He
meHee 230 rpagycos;

BpPEeMA OTK/IMKa CUCTEMbI TPEKUHIA — He
6onee 2 mc;

pa3meLleHne CEHCOpOoB: Ha 0O beKTe
oTCNeXnBaHUA;

CeHCOopbl, UCMONb3yemMble AnnA
OTC/Ie}KMBAHMA LIEMOB BUPTYabHOM
peanbHOCTU U AR OTCeKUBAHUA
OBUXKEHUW pYK Nonb3oBaTenei, 40/ KHbl
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEeMbIMU;

pa3meLleHue akTUBHbIX MapKepoBs:
HanonbHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEeMbI TPEKUHTa
OO/MKHbI MOHTMPOBATLCA Ha noJ, 6e3
HeobXxoANnMOCTH
NOTO/I0YHOIO/HaCTEHHOTO MOHTaKa;
HaM4yue CeHCOpOoB B COCTaBe eaUHOro
YCTpOIiCTBa TPEKUHTa: aKceepomeTp,
rMPOCKONM, ONTUYECKUIA CeHCop;

4yacTtoTa OTCeXKUBaHUA NONOKEHUA
nonb3osarens:

- akcenepomeTp: He meHee 2000
BbIGOPOK/C;

- TMpocKon: He meHee 2000 BbIGOPOK/C;

- ONTUYECKUIN ceHcop: He meHee 60
BbIGOPOK/C;

NOrpeLHOCTb OTC/EKUBAHUA MONOKEHUA
nonb3oBaTe/ia B MPOCTPaHCTBE Ha
naowaamn 6 m x 6 m — He 6onee 10 mm;
MWHUMabHOE KOJIMYeCTBO
nonb3oBaTtesnei, noaaepKusaemoe
CUCTeMO TpeKUHra, He meHee 3 Yen.

TpeboBaHUA K NOKa3aTeNAM XpaHeHUs,
TPAHCMOPTUPOBKU U HACTPOUKM:

BpemsA MOJIHOIo pa3BépTbiBaHUA U
HaACTPOMKMN cucTembl ANA nNaolLaam
oTcnexxusaHua 16 ke. M —He 6onee 90
MWH;

HeobXxoANMOCTb KaMBPOBKM B NpoLecce
3KcnyaTauuum — OTCYTCTBYET;

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

Tpe6oeaHua K cnocobam ynpaeneHus
MHTEPaKTUBHbLIMU MOAENAMMU:
noaaeprKka 6-KoopANHaTHOro
OTC/IEXKMBAHMA MO/I0KEHUA YNPABAAOLLMX
YCTPOWCTB B MPOCTpaHCTBe.

Tpe6oBaHUA K NporpaMmmHOMY
obecneyeHuio:

noaaeprkKka CUCTEMOMN TPEKUHTa
onepauuoHHbIx cuctem: Windows,
Android;

npefocTaB/ieHne HeorpaHUYeHHOM No
BpPeMeHU UCMONb30BaHMA MPOCTOM
(HeUCKNOUUTENbHOMN) NULLEH3UU Ha
KoMMepYecKkoe UCnosib3oBaHue
nporpammHoro obecneyeHusa cucTembl
TpeKuHra Ha oguH wnaem ¢ OC Android
(6eccpouHan nuueH3nsa) — 3 L.

O6uwue TpeboBaHUA:

Hasinume MoBUNbHbBIX LAEMOB
BMpPTyasnbHOU peanbHocTu Oculus Go unu
aHasnor — 3 wr.;

Hasinume KomnnekTa NpoBoAos U
3apAaHbIX ycTpoitcte Ana 6ecnepe6oitHoit
paboTbl.
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2.9.

doTorpammetpuueckoe MO

MO ana 06paboTKM U306parkeHUi n
onpepeneHns Gopmsbl, pasmepos,
NOJIOXKEHMUA U UHbIX XapaKTEPUCTUK
06bEKTOB Ha MNI0CKOCTU UK B
npocTpaHcTBe.

LT,

2.10.

Ksagpokontep Mavic Air

KomnaKTHbII KBagpoKonTep ¢
TpEéxoceBblMm cTabnUAM3aTopom, Kamepoi
4K, maKcMmanbHOW AanbHOCTbIO Nepeaauu
He MeHee 6 KM.

LT,

2.11.

Ksagpokontep DJI Tello

KeagpoKonTtep c Kamepoil, Bec He 6onee
100 r B c6ope ¢ nponeniepom U Kamepoit;
ONTUYECKUIA AaTYUK onpeaeneHun
No3suUUn — Haauuue;

BO3MOXHOCTb YAaNEHHOIO
nporpamMmmMmmnpoBaHUA — Haauuue,

LT,

MepguasoHa

doToannapat c 06beKTUBOM

Konunuectso 3dpdeKkTUBHbIX MUKceneit — He
meHee 20 M/H.

LT,

3.2

Bupeokamepa

MnaHwert (ans obecneyeHun
COBMECTUMOCTH C N 2.3.6) C NpUMepHbIMU
XapaKTepUCTUKamu:
AuaroHasnb/paspelleHue: He meHee
2048x1536 nukceneis;

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

pa3pelueHne poToKamepsbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BbicOTa: He 6os1ee 250 mm.

LT,

3.3

KapTa namatu gna
¢doToannapaTa/smaeokamepbl

O6bEM NamaATU — He meHee 64 6, Knacc
He Huxe 10.

LT,

34

lTatne

MaKcumanbHana Harpyska: He 6onee 5 Kr;
MaKcMMa/ibHaA BbICOTAa CbEMKU: He MeHee
148 cm

LT,

42.5. WH}OPMALMOHHO-METOUYECKHE YCIIOBHS peaji3alliii OCHOBHOH 00pa3oBaTeNbHOM

NPOrpaMMbl OCHOBHOTO 00miero o0pa3oBaHust (CMUCOK BHELTHHX METOMA. MAaTe€pHUasioB) (CCBUIKU

Ha JI0I. MaTepuaibl — MPONKCHIBAEM B Keficax)
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