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Paspnen 1. Kommiieke 0CHOBHBIX XapaKTePUCTHK MPOrPaMMbI

I[MosicHUuTEeILHAA 3aIIMCKA

AKTYaJIbHOCTB: CEroJHs reonH()OPMAIIOHHBIE TEXHOJIOTHH CTaIH HEOTHEMJIEMOM YacThIO HAIICH
KHU3HH, JIIOOOW COBPEMEHHBIN YEJIOBEK IMOJIb3YETCS HABUTAIIMOHHBIMH CEPBUCAMH, NPHIOKEHUSIMU IS
MOHHUTOPHUHIa OOIIECTBEHHOI'O TPAaHCHOPTAa U MHOTMMHU JPYTUMHU CEPBHCAMHU, CBA3AHHBIMHU C KapTaMH.
OTH TEXHOJIOTHHM HCTOJB3YIOTCSI B COBEPIIECHHO PA3JIMYHBIX cepax, HauWHAs OT PEarupoBaHUS IPH
Yype3BbIYAHBIX CUTyalusX M 3akaHuuBas MmapkeTuHroM. Kypc «['eonH]opmannoHHbIE TEXHOJIOTHUN»
MO3BOJISIET CPOPMHUPOBATH y OOYYAIOMIMXCS YCTOWYHMBYIO CBS3b MEXIy HWH(GOPMAIMOHHBIM U
TEXHOJIOTUYECKUM HAIPaBICHUSIMU Ha OCHOBE pEaJIbHbIX IPOCTPAHCTBEHHBIX JAHHBIX, TAKMX Kak
a’3poOTOCHEMKA, KOCMUYECKasi ChEMKa, BEKTOPHBIE KapThl U Jp. DTO MO3BOJIUT 00yJarOIUMCS MOJTyYUTh
3HAHMS MO0 HCIOJIb30BaHUIO T'€OMH(OPMAIMOHHBIX MHCTPYMEHTOB M IMPOCTPAHCTBEHHBIX JAHHBIX IS
MMOHUMAaHMS U U3Y4YEHHs OCHOB YCTPOMCTBA OKPY’KAIOLIEr0 MUpa U MPUPOIHBIX siBeHU. O0ydaromuecs
CMOTYT peaJM30BBIBATh KOMAaH/IHbBIE IPOEKThl B c(epe HCCIeIoBaHUS OKPYXKAlOIIero MHpa, HaudaTh
HCI0JIb30BAaTh B MOBCEJAHEBHON JKM3HM HABUTALIMOHHBIE CEPBUCHI, KOCMMUYECKUE CHUMKH, 3JIEKTPOHHBIE
KapThl, coOupaTh JaHHBIE 00 OOBEKTaxX HAa MECTHOCTH, co3daBaTh 3D-00BEKTHI MECTHOCTH (Kak
OTJIebHBIE 3[JaHMs, TaK U LeJIbIE TOPO/ia) 1 MHOTOE JIPYroe.

Kiuacenpukanus nporpaMmbl: TEXHHUYECKas!.

HanpasJjieHHOCTH o0pa3oBaTe/ibHOI NMporpaMmblI: oOpa3oBaTenbpHas nporpamMmma
«["eonHpopmaIMOHHbBIE TEXHOJOTUN» SBISETCA 0011e00pa30oBaTeIbHON MPOrpaMMON MO MpeIMEeTHON
obnactu «TexHomOTH.

DYyHKIHOHAJIbHOE NPeIHA3HAYEHHE IPOrPAMMBI . [IPOEKTHAS.

®opma opraHM3alnuu; rpymnnoBas.

AKTYaJIbHOCTb U OTJIMYHMTEIbHbIE 0COOCHHOCTH MPOTrPaMMBbI

HoBu3Ha mporpaMMbl 3aKiIlO4YaeTcss B CO3JaHUM YHHKaJIbHOW 0O0pa3oBaTeNbHON  Cpepl,
dbopmupyromell MPOEKTHOE MBIIUICHHE OO0YyJalomuXxcsi 3a CUeT TPAHCISIUMU TMPOEKTHOTO Ccrocoda
JEeSITEeIbHOCTH B paMKaXx pPelIeHNs KOHKPETHBIX MPOOIEMHBIX CUTYallUH.

AKTYaJIbHOCTBH NPOrpaMMbl OOYyCJIOBJIEHA TeM, YTO padoTa Haj 3ajadyaMu B paMKaX IMPOEKTHOM
NesITeNbHOCTH (OPMUPYET HOBBIA TUI OTHOUICHHS B pPaMKaxX CHUCTEMBI «IIpHUpoAa — OOIIECTBO —
YellOBeK — TEXHOJOTUW», OIPEeAeSIoNNi 0043aTeNbHOCTh HIKOJIOTUYECKOM HOPMHUPOBKH IPH
OpraHu3aluy 00N AeATeIbHOCTH, YTO SABISETCS IMEPBHIM MIaroM K (OPMUPOBAHUIO «IIOKOJICHUS
Pa3BUTHUSD, SBJISIOIIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOTO OOIIeCTBa.

[Iporpamma mnpeamnonaraet (GopMupoBaHHEe Yy OOYyYarOMIMXCS MPEJICTaBICHUM O TEHICHIMSIX B
pa3BuTUM TexHUYECKOH cepbl. HOBBIM TEeXHO-MPOMBIIIICHHBIA YKIaJl HE MOXET OBITh IOJIOKEH B
dbopmar oOmiecTBa pa3BUTUS TOJBKO HAa OCHOBAHMU HOBU3HBI (DU3WYECKUX MPHUHIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUM M KJIACTEPHBIX CXEM B3aUMOJICHCTBHS Ha MOCTUHAYCTPUAIBLHOM 3Talle Pa3BUTHS
colmyma, a uies pa3BUTUS OOIIECTBAa HEMPENOKHO BKIIOYAeT B ce0s TEHICHIMIO K OOPETEHUIO
COHAMPAaBJICHHOCTH aHTPOIIOTEHHBIX (PaKTOPOB, 3aKOHOB PA3BUTUS OMOC(EPHI U KYIbTYPHOTO Pa3BUTHSL.

[lenaroruueckas 1enecooOpa3sHOCTh 3TOM MPOrpaMMbl 3aKJIFOYAeTCs B TOM, YTO OHAa SBISETCA
LIEJIOCTHOM M HENpepbIBHOW B TE€UYEHHUE BCETO Ipoliecca 0O0ydeHHs M MO3BOJIsET 00ydaromieMycs Iar 3a
IIarOM PacKpbIBaTh B cebe TBOPUECKHUE BO3ZMOKHOCTU U CaMOPEAIM30BBIBATHCSI B COBPEMEHHOM Mupe. B
mpolrecce M3y4eHUs OKpYXarollero Mupa oOydaromuecs MOIydaT JOTMOJIHUTENbHOE O00pa3oBaHUE B
oOnacti uH(pOpPMATUKH, Teorpadun, MaTeMaTUKH U (PU3UKH.

OTaAn4YMTeIbHOI 0CO0EHHOCTHIO IAHHOM MPOIrPaMMBI OT YXKE CYIIECTBYIOIIUX 00pa3oBaTeIbHbBIX
IporpamMM SIBJISETCS €€ HAaIlpaBJIEHHOCTh Ha pa3BUTHE OOY4AIOIIMXCS B MPOEKTHON JEATeNbHOCTU
coBpemeHHbIMU MeToaukaMu TPU3 u SCRUM ¢ nomoIibo cCoBpeMeHHBIX TEXHOJIOTHH U 000pyI0BaHHUSL.



HopmaTuBHO-nIpaBoBbIE OCHOBAHMS st NMPOEeKTHPOBAHUS
JOTOJHUTEJILHBIX 00111€00Pa30BaTEILHBIX 001ePAa3BUBAIOIINX POrPpamMMm

1. ®enepanpubiii 3akoH ot 29.12.2012r. Ne 273-®3 «OO0 o0pa3oBaHuU B
Poccuiickoit @eneparun» (nanee — O3);

2. IloctanoBnenune I'JaBHOrO rocynapCTBEHHOIO CaHUTapHOro Bpaya P® or
28.09.2020 N 28 «O6 ytBepxaenuu CanlluH 2.4.3648-20 «CanutapHo-
AMUAEMHUOJOTUYECKHE TPEOOBAHMS K OpraHU3alMsIM BOCIHUTAHUS U O0y4YEHUS,
OTJbIXa U 03/I0POBJIEHUA JIeTel U MOJOJEKU» (3aperucTpupoBaHo B MuHiocTe
Poccum 18.12.2020 N 61573;

3. Konuenuus pa3zButus AOMOJHUTENBLHOTO oOpa3oBaHus neredt (PacmopsixeHue
[IpaButenscTBa Ne678 —P o1 31.03.2022);

4. denepanbHblil MpoekT "Ycmex Kaxaoro pedeHka" (yTBep>KIeH Ha 3aceaHuu
IIPOEKTHOTO KOMHUTETa [0 HalMOHaJbHOMY Tmpoekty "OO6pazoBanue" 07
nekabps 2018 r.;

5. Ilpukaz MunucrepctBa oOpa3zoBanuss u Hayku Poccuiickoit denepanuu oT
23.08.2017 1. Ne 816 «0O6 yrBepxknaenun Ilopsaka mnpuMeHeHUs
OpraHu3alysMH, OCYIIECTBISIONIMMH  O00pa30BaTEIbHYIO  JAESTEIbHOCTD,
ANEKTPOHHOTO 00YYEHUSI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI NpU
peanuzanuu o0pa3oBaTeIbHBIX IPOTPaAMM»;

6. Ilpuka3z MunuctepcTBa npocselieHnust Poccuiickoni @eneparuu ot 27.07.2022
r. Ne 629 «0O6 yrBepxnenun Ilopsjnka opraHu3alid W OCYIIECTBIICHUS
o0pa3oBaTeIbHON IEATETLHOCTH 110 JOTOTHUTEIBHBIM 00111€600pa30BaTebHbIM
nporpammamy (manee — [opsaox);

7. Tlpuka3 MunuctepctBa npocsenienus Poccuiickoit deneparuu ot 03.09.2019
Ne 467 «O06 yrBepxknenuun LleneBoil Moaean pa3BUTHSI PETHOHAIBHBIX CUCTEM
JIOTIOJTHUTENIBHOTO 00pa30BaHUs ACTEI;

8. mpuka3z MuHHCTEpCTBA TpyJa M COIMANIbHOM 3ammThl Poccutickoit peneparum
ot 22.09.2021 r. Ne652n «O06 yTBepkAeHUHU MPOPECCHOHAIBHOTO CTaHAapTa
«Ilemgaror nOMOJHUTEILHOTO OOPa30BaHUS JIETEH U B3POCIIBIX;

9. Ilpuka3 muHHCTEpCcTBa 0OpasoBanust CtaBpomnoasckoro kpas oT 02.06.2022 r.
Ne 953-mp «OO6 yTBEepXJACHHH THUIOBBIX MOJENEH» - CETeBBIX W
JUCTAaHIIMOHHBIX TPOTPaMM;

10. Ipuka3 munucTepCcTBa 00pazoBanusi CTaBpoOoONIbCKOro kpas ot 16.02.2023 r.
Ne 253-mp «O06 yTBepk JACHHHM THUIOBBIX MOJEIEH» - TSI Pa3HOYPOBHEBBIX
nporpamm;

11. Jlokaneubie akTel MOY COII Ne 16

Metondeckre peKOMEHIAlNN:

1. Metoauueckre PpeKOMEHIALMU MO TMPOEKTUPOBAHUIO JIOTIOJHUTEIBHBIX OOIIEpa3BUBAIOLINX
nporpamm (BKJIHOYasi pa3HOYpPOBHEBbIE Iporpammsl) (pazpadoranHsle MuHoOpHayku Poccun coBMecTHO
¢ 'TAOY BO «MoCKOBCKMI rOCyAapCTBEHHBIN megarorunueckuil yausepcurem», OI'AY «DenepanbHblii
MHCTUTYT pa3Butusg oOpazoBanusi», AHO JIIO «OtkpsiToe o6pasoBanuey, 2015 r.) (ITucemo
MunucrepcTBa o0pazoBanus u Hayku PO ot 18.11.2015 Ne 09-3242);

2. Meroguueckue pEKOMEHJALMHM [0 pEATU3allUd  aJalTHUPOBAHHBIX  JOINOJIHUTENBHBIX
00111e00pa30BaTeNbHBIX HPOTrpaMM, CIHOCOOCTBYIOUIMX COLMAIbHO-TICUXOJOIMYECKOW peadmInTaluy,
po(heccCHOHATEHOMY CaMOOTIPE/ICICHUIO AETEH ¢ OrpaHMYECHHBIMH BO3MOXHOCTSIMH 3[0POBBSI, BKIIIOYAst
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JeTel-NHBAJMIOB, C Y4ETOM HX 0COOBIX oOpa3zoBaTenbHBIX moTpedHocted. (Ilucemo MunmcTepcTBa
oOpa3oBanus u Hayku PO Ne BK-641/09 ot 26.03.2016);

3. IlpumepHas mporpamMma BOCHUTaHHUS. YTBepKAeHa Ha 3acemanun denepanbHOro ydeOHO-
METOMYECKOT0 00beIuHeH S 10 obmemy oopazoBanmio 2.06.2020 r. (http://form.instrao.ru );

4. Metonyeckue peKkoMeHAaluy [0 pa3paboTKe MpOrpaMM BOCIIUTAHUS.

Bo3pact o0yuyaromuxcsi: oOyyaromuecs 6 — 9 kiaccos.

Cpoxku peasu3anuu nporpammbr: 108 gacos.

DopMbl 3aHATHIA:

- paboTta HaJl pelIeHEeM KEHCOB;

- n1ab0paTOPHO-TIPAaKTHYECKUE PabOTHI;

- TIEKIIHH;

- MacTep-KJIacChl;

- 3aHATHUS-COPEBHOBAHUS;

- 9KCKYPCHH;

- MPOEKTHBIE CECCHH.

MeToapbl, HCNOIb3yeMble HA 3aHSATHAX:

- npakTHueckue (yrnpaxHeHUs], 3a]1auHn);

- CIIOBECHBIE (paccka3, becea, MHCTPYKTaX, YTEHHE CIIPABOYHOM JIUTEpaTyphl);

- HarJigHble (AeMOHCTpaIus MyIbTUMEIUNHBIX Tpe3eHTauui, pororpadun);

- npoOJieMHbIE (METOJBI MPOOJIEMHOTO W3JIOKEHHS) — OOydJaronmuMmcs JacTcsl 4acTh
rOTOBOTO 3HAHMS;

- IBPUCTUYECKUE (YaCTUYHO-TIOMCKOBBIE) — OOYYaIOMUMCS TPEAOCTABIISICTCS OOJIbIIas
BO3MOYHOCTh BIOOpa BapHAHTOB;

- HCCIIeIOBATeNIbCKHE — 00yUaloIuecs: CaMi OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS,

- WUTIOCTPATUBHO-00bSCHUTENBHEIE;

- PEnpOIYKTUBHBIE;

- KOHKpeTHble M  aOCTpakTHbIE, CHHTE3 M aHalu3, CpaBHEHHE, 00oOIIeHuE,
abcTparupoBaHue, KiaccupUKalus, CHCTEMaTU3allus, T. €. METO/Ibl KaK MBICIIUTEIIbHbIE OTIepaIiy;

- WHIYKTUBHBIE, 1€yKTUBHbIC.

esaun u 3agaum peaju3anvy OCHOBHOI 00pa30BaTeILHON MPOrPaMMbl OCHOBHOT0 001IIET0
o0pa3oBaHus

Henab: BoBieyeHHE OOy4yalOUIMXCA B TPOCKTHYIO JAEATEIbHOCTh, pa3paboTka HaydHO-

HCCIIEIOBATENIbCKUX M HH)KEHEPHBIX MTPOEKTOB.

3agaum:

ooyuarowue:.

. npuoOpeTeHne 1 yrayoieHne 3HaHU OCHOB MTPOEKTUPOBAHUS U YIIPABJICHUS MPOCKTAMH,

. 03HAKOMJIEHHE C METOJaMHU U TprueMaMu coopa U aHaln3a HH(popMaIuu;

. oOyueHue MPOBEJACHUIO UCCIENOBAHUM, MPE3EHTAMN U MEXKIPEAMETHON MO3UITMOHHON
KOMMYHUKAaIHH;

. oOyueHue paboTe Ha CIEeMATU3UPOBAHHOM 000PYIOBaHUH U B IPOTPAMMHBIX Cpeaax;

. 3HAKOMCTBO C  XapJ-KOMIETEHIHUSIMH (TeOMH()OPMAIIMOHHBIMU),  TO3BOJISIOIIUMU

NPUMEHATh TEOPETUUYECKUE 3HAHUS HA NPAKTHKE B COOTBETCTBUMU C COBPEMEHHBIM YPOBHEM PA3BUTHS
TEXHOJIOTHUH.

passusaroujue:
° q)OpMI/IpOBaHI/IC HHTCPECAa K OCHOBaM H306pCTaTGHBCKOﬁ JACATCIIbHOCTHU,
° Pa3BUTUC TBOPUCCKUX CIIOCOOHOCTEH U KpCaTUBHOI'O MBIINIJICHUA,



. npuobperenue omneita ucnoip3oBanuss TPU3 npu GpopmupoBanum coOCTBEHHBIX HICH U
peLIeHui;

. dbopmMupoBaHHe TOHHMAHHS TPSAMOKW W OOpaTHOW CBSA3M MPOEKTa M CPEAbl €ro
peanu3aiuy, 3aJ105KeHIe OCHOB COLIMAIBHOM U AKOJIOTNYECKOH OTBETCTBEHHOCTH;

. pa3BUTHE F€ONPOCTPAHCTBEHHOT'O MBIILICHHS,;

. pa3BuTHE CO(T-KOMIETCHINH, HEOOXOIUMBIX JUIS YCHENTHOW paboThl BHE 3aBUCUMOCTH
oT BbIOpaHHOHU TIpodeccuu.

gocnumamernbHble.
. (hopMHpOBaHKE MPOSKTHOTO MUPOBO33PEHUS M TBOPUECKOTO MBIIUICHHUS,
. dbopMupoBaHHE MHPOBO33PEHUSI IO KOMIUIEKCHOM  OIIEHKE OKPYXAIOIIEr0 MHpa,

HaHpaBHCHHOﬁ Ha €ro no3uTUBHOC N3MECHCHIUC,

® BOCIIUTAHHUC CO6CTBCHHOI>1 O3 110 OTHOMICHUK K JCATCIBHOCTH U YMeHI/IC
COITIOCTABJIATH Cé C )lpyFI/IMI/I IIO3UIUAMU B KOHCTPYKTI/IBHOM JAuajaore,

. BOCITUTaHHE KYJIbTYpPbl padOThI B KOMaH/IE.

IIpuHIUNBI ¥ OAX0ABI K ()OPMHUPOBAHUIO 00Pa30BaATEIbLHOI MPOrPaMMbl OCHOBHOTO
0011ero 00pa3oBaHus

[Iporpamma peanusyercs:

- B HENPEPHIBHO-00pa30BaTENbHOMN JIEATEIHHOCTH, COBMECTHOM AESITEIbHOCTH, OCYLIECTBIISIEMON
B XO0JIC PEKUMHBIX MOMEHTOB, TJIe OOYJarOIIUICS OCBAMBAET, 3aKPEIISIET U anmpoOUpyeT MOJTydCHHBIC
YMEHUS;

- B CaMOCTOSITEIbHON JEeATEIBbHOCTH OOydYaloImMXCs, TJe OOyJaroluics MOXKET BBIOpaTh
NESTEIPHOCTh TI0 HWHTEpEecaM, B3aMMOJICHCTBOBATH CO CBEPCTHHKAMU HAa PABHOIPABHBIX TO3HUITUAX,
pemaTh mpoOJIeMHBIE CUTYAIH U JP.;

- BO B3aUMOJCHUCTBHUU C CEMbBSIMU JIETEH.

[TporpaMMa MOXET KOPPEKTHUPOBATHCS B CBS3HM C U3MEHEHUSMH:

- HOPMAaTHUBHO-TIPABOBOH 0a3bl IOIIKOJIBHOTO 00pa30BaHUS;

- BHJOBOU CTPYKTYPHI TPYII;

- 00pa3oBaTeIbHOTO 3apoca POIUTEICH.

[Toxxoae1 K GOPMUPOBAHUIO TIPOTPAMMBI:

- JIn4HOCTHO-OpUEHTUPOBaHHbIN. Opranu3anus o0pa30BaTEILHOTO IMpoIecca ¢ Y4ETOM
TJIaBHOTO KpuTepus 3PPEeKTUBHOCTH 00YUaIOMIETroCcss — €ro JIMYHOCTH. MeXaHu3M — CO3/IJaHue YCIIOBHI
JUIS Pa3BUTHsI JIMYHOCTH HA OCHOBE U3Yy4YEHHUS CHOCOOHOCTEH O0O0y4aromierocsi, €ro HWHTEPECOB,
CKIJIOHHOCTEH.

- JestenpHOCTHBIA. OpraHuzamus JeATeIbHOCTH B OOIIEM KOHTEKCTe 00pa30BaTeIbHOTO
mporecca.

- LennoctHpiii. OpraHuzanys pa3BUTHS M BOCHUTAHUS Ha OCHOBE OOIIEYEIOBEUCCKHX
LIEHHOCTEH, a TaKKe ITUYECKUX, HDABCTBEHHBIX U T. [I.

- KommnerentHocTHB.  DopMUpOBaHHE TOTOBHOCTH  OOYYalONIMXCS  CaMOCTOSITENHHO
JICMICTBOBAThH B XOJI€ PEUICHUS aKTyaJIbHBIX 3a/1a4.

- Cucremnslii. MeTog0JI0OTUYECKOE HAMPABIEHHWE, B OCHOBE KOTOPOIrO JIEKUT PACCMOTPEHHE
oOyJaronierocss Kak ILEJIOCTHOTO MHOKECTBA 3JIEMEHTOB W3 OTHOIICHUH M Pa3NUYHBIX CBSI3EH MEXKIY
HHUMU.

- Huanornueckuit. OpraHuzamnus mpoiecca C YyY4€TOM TMPUHIUINA JTUaNora, CyObeKT-
CyOBEKTHBIX OTHOIICHHUH.

- [IpoGnemubiii. DopMupoBaHHE TMPOTPAMMBI C TMO3ULUNA KOMIUIEKCHOTO M MOJIYIBHOTO
MIPEJICTaBJICHHS €€ CTPYKTYPhl KaK CHUCTEMbI TOANMPOrpaMM Mo oOpa3oBaTeNbHBIM O0IACTAM M JIETCKUM
BUAaAM ACATCIBHOCTH, CHOCO6CTBYIOH_II/IM IICJIICBBIM OpI/IeHTI/IpaM paBBI/ITI/ISI.



- Kynpryponoruueckuii. Opranusanusi npouecca ¢ yueToM IMOTEHLHada KyJbTypocooOpa3HOro
COJIep’KaHus JOIIKOJIBHOTO 00pa30BaHMUsL.

TemaTuyeckoe NIIAHUPOBAHUE

Bcero
Ne /it Pa3nensl mporpaMMbl yueOGHOro Kypca 4acoB
3nakomcTBoO. Texnuka OezonacHoctu. BBogHoe 3ansiTue
1 («Mensiss Mup»). 15
BBenenne B reonnpopmanonnbie Texnosoruu. Keiic 1:
2 «CoBpemeHnHble kapThl, WM Kak onucate 3emiaio?». 12
HeoOxoaumocTh KapThl B coBpeMeHHOM Mupe. Cdepbl
2.1 MIPUMEHEHHs], IEPCIIEKTUBBI NCIOJIb30BaHUS KapT. 3
BextopHbie nanHble Ha kapTax. 3HakoMcTBO ¢ Beo-I'1C. 3
Cser u nBert.L[BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
2.2. KapTorpapuyecKuMU OHJIAH-CEPBUCAMHU.
3
Ponb niBera Ha kapre. Kak 3actaBuTh IIBET paboTaTh Ha
2.3 cebs?
2.4. Coznanue 1 nyOnukanusi CoOCTBEHHOM KapThl. 3
Keiic 2: «I's1i00anbH0e no3nunonupoBanue “Haiinn ceon
3 HA 3eMHOM Iape”». 3
3.1. Cucrembl II00TBHOTO MTO3UITHOHUPOBAHUS. 1,5
3.2. [IpuMeHeHne CITyTHUKOB JIJIs1 TO3UITMOHUPOBAHUSI. 1,5
4 dotorpaduu u NaHOPaAMBbI. 6
Uctopus dpotorpaduu. @otorpadus kak cnocod u3y4eHus 15
OKPY>KaIOILIero MUpa.
4.1.
XapakTepucTuku (hOTOAIIapaToB. 15
4.2 [Tony4yeHue kauecTBEHHOTO ()OTOCHUMKA.
Coznanue chepuyecknx naHopam. OCHOBHBIE TOHSTHSL. 1,5
Heobxonumoe o6opynoBanue. TexHuka ChbeMKU
chepuyecKux MaHopaM pazIuvHON anmapaTypoi (Kamepbl
cMapThoHOB O€3 MTATHUBOB, IU(PPOBHIE (HOTOAMIAPATHI CO
4.3. IITaTUBAMH H T. 1.).
Coznanue chepuyecknx naHopam. CHimBKa HOTydEeHHBIX
4.4, ¢doTorpaduii. Koppekuus u peryirs naHopam. 15
OcHoBbl 2a3podorocbémku. [Ipumenenne BAC
(0ecnUIOTHBIX ABUALMOHHBIX CHCTEM) B
aspodorocbemke (Keiic 3.1: «/ly1s yero Ha camom jaeJe
5 HY’KeH 0eCIIMJIOTHBIN JieTaTeJAbHbIN annapar?»). 66
5.1. doTorpaMMeTpus U €€ BIMSIHNUE HA COBPEMEHHBIN MHUP. 3
CueHapuy Cb€MKH 0OBEKTOB IS MOCIIEYIOLIETo
5.2. IIOCTPOEHUSI UX B TPEXMEPHOM BHJIE. 3




[TpuHIIMT TOCTPOEHUS TPEXMEPHOTO N300paKEeHHS Ha
komnbioTepe. Pabota B poTorpammerpuueckom I[10 —
Agisoft PhotoScan min ananoruunom. O6paboTka

5.3. OTCHSITOTO MaTepHuaa. 6
becniunotHuk B reonHdopmaruke. Y CTpoicTBO 1
5.4. pUMEHEHHE IPOHA. 3
5.5. Texamueckune ocodernoctu BITJIA. 3
5.6. | [Munotuposanue BITJIA. 18
5.7. Hcnonp3oBanne 0€CIUIOTHUKA JUISI ChEMKH MECTHOCTH. 9
Bo3znukaroniue npoGnems! npu co3aanuu 3D-mozeneit. 3
5.8. CriocoObl peIaKTUPOBAHUS TPEXMEPHBIX MOJIENIEH.
TexHOI0rnK NPOTOTUIIHPOBAHUS. Y CTPONCTBA [T
BOCCO3/IaHUsI TPEXMEPHBIX Mojernelt. Pabora ¢ 3D-
TIPUHTEPOM.
5.9. 12
dusnyeckye U XUMHUYECKHE CBOMCTBA IIACTHKA U1 3D-
5.10. | mpuntepa. [leyaTh TPEXMEPHOI MOJIEITN IITKOJIBL. 6
Keiic 3.2: «M3MmeHeHne cpeabl BOKPYT HKOJIbD. 19,5
6.1. Pa6ota B I1O myist pydHOTO TPEXMEPHOTO MOICTUPOBAHMS
— SketchUp nnm anaioruaaom. 15
6.2. DKCHopTUpOBaHUE TPEXMEpHBIX (aitioB. [IpoexTupoBanme
COOCTBEHHO! CLIEHBI. 6
[Teuats Mmogenu Ha 3D-nipunTEepe. OdopmineHue
6.3. TPEXMEPHOM BEIIECTBEHHOW MOJICIIH. 9
7 IToaroroBka 3aniuThl MPOEKTA. 15
3aimuTa NpoeKToB. 3akiIounTeabHoe 3anaTue. [loasenenue
HUTOTOB pabOTHI.
8 1,5
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Coaepxanue Kypca

OcHoOBHBIE pa3jiesibl IPOrpaMMbl YU4eOHOT0 Kypca

1) BBeneHue B 0CHOBBI TeOMH()OPMAIHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX IAHHBIX.

OOyuarommuecs: MO3HAKOMSATCS € PA3TUYHBIMUA COBPEMEHHBIMH I€OMH(OPMAIIMOHHBIMHA CHCTEMAMHU.
VY3HatoT, B KakuxX 001acTsAX NpUMeEHseTCs reonH(opMaTHKa, KaKue 3a/1aud MOXKET PEeIIaTh, a TAKKEe Kak
0OyJaronIuecss MOryT CaMH IPUMEHSTh €€ B CBOCH MOBCETHEBHOM KU3HHU.

2) Ypok paéotsi ¢ TJIOHACC.

OOyuvaromuecss 0a30BO YCBOSIT MPUHIUNI To3ulMoHupoBanus ¢ nmomombio 'HCC. VY3Harwt, kak
MOHO OPraHU30BaTh COOP CITYTHUKOBBIX JJAHHBIX, KAK OHU MIPEICTABIISIOTCS B TEKCTOBOM BHUJE M KaK UX
MO>KHO BU3YaJIU3UPOBATh.

3) BbIGOp NpoeKTHOro HaNpaBJIeHUsI U pacnpe/ieieHue PoJieii.

Br16op npoekTHoro HamnpasieHus. [loctaHoBka 3anmaum. MccnepoBanue mnpoOIEMaTHKY.

[InanupoBanue npoekra. Pacnpenenenue pomnei.

4) YcTpoiicTBO M IPpUMEHEeHHEe GeCITUJIOTHUKOB.

OOyuaromuecss mo3HakoMatcs ¢ uctopuei npumenenus BAC. V3naior o coBpemenHbix BAC,
KaKHue 33/1a4¥ MO>KHO peliaTh C MX MOMOIIBI0. Y3HAIOT TaKK€ OCHOBHOE YCTpPOMCTBO coBpeMeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0€CITUJIOTHHKOB.

OO6yuaromuecs y3Ha[OT, Kak co3naercsa nosietHoe 3ananue mist BAC. Kak mpousBoauTes 3amyck u
nanpHeimas cheMka ¢ momon o BAC. A Takxke Kakue pe3ynbTaThl MOXKHO MOJTYIUTh U KaK 3TO CIENaTh
(momydenue oprooToIIaHa U TPEXMEPHOI MOJIENN).

6) Yriay0/éHHOe H3yueHne TeXHOJIOTHii 00padOTKH reoJaHHbIX.

ABTOMAaTH3UPOBAaHHOE MOJICITHPOBAHNE 0OBEKTOB MECTHOCTH € moMoIbio Agisoft PhotoScan.

7) Coop reojaHHbIX.

AspodoToChEMKa, BHITOJTHEHNE CHEMKH MECTHOCTH TI0 TOJETHOMY 3aJIaHHUIO.

8) O0padoTKa M aHAJIN3 Te0IaHHbBIX.

Co3nanue 3D-monemnen.

9) M3yuyeHnne yCTPOIiCTBA VISt MPOTOTHITHPOBAHHUS.

O3HakOMJIEHHE C YCTPOMCTBAMHM MPOTOTUIIMPOBAHHUSA, TMPEAOCTABICHHBIMU OO0YyYaIOIIUMCA.
OOyuaromuecs: y3HatT 00IIKe MPUHIMUITB Pa0OThl YCTPOMCTB, a TAK)KE KOT/Ia OHU MPUMEHSIOTCS U UTO C
UX TOMOIIbIO MOKHO TOJYYHTb.

10) IoaroToBKa JaAHHBIX JJIsl YCTPOHCTBA MPOTOTHIIMPOBAHMS.

[ToaroroBka 3D-mofenei, 5KCIOPT TaHHBIX, MOATOTOBKA 33/1aHUM IO MEeYaTH.

11) IporoTunHpoBaHue.

[Ipumenenue ycTpoiicTB pototunupoBanus (3D-npunTep).

12) MocTpoeHne NPOCTPAHCTBEHHBIX CIIEH.

JlononHeHne Mojeiel Mo AaHHBIM a’3pOPOTOCHEMKH C IMOMOIIBI0 PYYHOTO MOJICTUPOBAHUS U
MOJTrOTOBKA K MI€YaTH HA YCTPOMUCTBAX TPOTOTUIIMPOBAHUSI.

13) TloaroToBKa NMpe3eHTAIMIA.

N3yyeHne ocHOB B moArotoBke mnpeseHTanuu. Co3naHue mnpe3eHtauuu. [loaroroBka k
MPEACTABICHUIO PEATM30BAHHOTO MTPOTOTHUIIA.

14) 3anmTa NpoeKToB.

[IpeacraBnenue peaau30BaHHOTO MPOTOTHUIIA.



IInanupyemsble pe3yJibTaThl OCBOCHHUS 00YyJaIOUIMMUCS OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBI
OCHOBHOTO 00111er0 00pa3oBanus (00s3aTeIBHO MPOBEPUTH PAa30MEHUE 10 JTUYHOCTHBIM, MTPEIMETHBIM U
T. 1.)

O01mme nmoJ10keHNs

[Iporpamma gaer oOydaromMMcsi BO3MOXKHOCTb — IOTPY3UTbCSA BO BCE MHOroooOpasue
IIPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TexHonoruil. IIporpaMMa 3HaKOMUT O0OydYaroIIUXCS C
reOMH(pOPMAMOHHBIMUA CUCTEMaMH U C Pa3IMYHBIMHU BHIAMU T'€0IaHHBIX, MTO3BOJISET MOJTYIUTh Oa30BbIE
KOMIIETEHIIMM 10 cOOpYy JaHHBIX U OCBOMTH IE€PBUYHBIE HABBIKM PaOOTHl ¢ JaHHbIMU. [losyueHHbIE
KOMIIETEHIIMM M 3HAHHS IO3BOJAT OOy4arolUUMMCS MPUMEHUTh UX MOYTH B JIIOOOM HalpaBiICHUU
COBPEMEHHOT0 pblHKa. OCBOMB MpOrpaMMy, 0Oydaroluecss CMOT'YT BbIOpaTh HanoJsiee HHTEPECHYIO ISt
HUX TEXHOJIOTHYECKYIO HaIpaBJICHHOCTh, KOTOPOW OHM OyayT oOydaTbCs B paMKax yriayOJIeHHOTO
MOYJIS.

[IporpamMma 3aTparuBaer Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU JaHHBIMK,
«OpHueHTHpOBaHUE HAa MECTHOCTH», «OCHOBBI poTorpadgum», «CaMoCTOATENbHBIN cOOp AaHHBIX», «3D-
MOJISTUPOBAHUE MECTHOCTH H OO0BEKTOB MecTHocTH», «['eomHdpopmarmonnsie cuctemsl (I'MC)»,
«Busyanuzanus u npenctaBieHue pe3yabTaToBY.

B ocHoBe pa3zpabGoTaHHOW MporpaMMBbI JIGKUT MeETOoAMYecKuil WHCTPYMEHTapuil ¢eaepaibHOTo
ThioTOpa bricTpoBa AHTOHa HOppeBnua «Ceth aerckux TexHomapkoB — Ksantopuyml. BBommblit
MOJYJIb.

[IporpaMma oOpueHTHpOBaHa Ha JIONOJHUTENIbHOE 00pa3oBaHuEe OOYYAIOMIMXCS IIKOJBHOTO
BO3pacta 6 - 9 Kaccos.

CTpyKTypa INIAHUPYEMBbIX Pe3yJIbTATOB

[Inanupyemble pe3yapTaThl ONUPAIOTCS HA BEAyILUE EJIEBbIe YCTAHOBKH, OTPaXKarOIUe OCHOBHOM,
CYIIHOCTHBIM BKJIAJ KaXJOW H3ydyaeMOM NpOrpaMMbl B pa3BUTHE JIMYHOCTH, OOYYalOIIMXCS, MX
CocoOHOCTEH.

B cTpyKType miaHupyeMbIX pe3ysIbTaTOB BBIAEISIIOTCS CIEAYIOIINE TPYIIIIbI:

1. JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHS OCHOBHOW  00Opa3oBaTeNbHONW  MpPOrpamMMbl
MIpeJICTaBJICHbI B COOTBETCTBUH C IPYNIION JIMYHOCTHBIX PE3yIbTAaTOB.

2. MertanpeaMmeTHble pe3ylbTaTbl OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbI
MIpe/ICTaBJICHbl B COOTBETCTBUH C MOATPYIIaMH YHUBEPCAIbHBIX Y4EOHBIX JEHCTBUH.

3. [IpenmeTrHbie  pe3ynbTaTbl OCBOCHHUS OCHOBHOW 00pa3oBaTelNbHONW  MPOrpPaMMBbI

MIpPE/ICTaBJICHBl B COOTBETCTBUU C IPYIIIAMH PE3yJIbTAaTOB Y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE Pe3yJIbTAThI

IIpoepammmusie mpebosamnus K yposHIO 80CNUMAHHOCIU (TUYHOCHHbIE Pe3)IbManibl):

— chOpPMUPOBAHHOCTh BHYTPEHHEH MO3UIUH OOYYaIOIIErocs, SMOIMOHAIBHO-TIOJIOKUTEIbHOE
OTHOIIIeHHE 00YyYaIoIIerocs K IIKoJie, OpUEHTAIIMS Ha TIO3HAHKUE HOBOT'O;

— OpHUeHTaIHs Ha o0pa3el] MOBEICHHS «XOPOIIET0 YUSHUKA;

— c(OpPMUPOBAHHOCTh CaMOOIICHKH, BKJIIOYas OCO3HAHHWE CBOUX BO3MOXXHOCTEH B yUYEHHH,

CIIOCOOHOCTHU AACKBATHO CYAUTH O MPpHUYUHAX CBOCTO ycnexa/Heycnexa B YUCHHHU, YMCHUC BUJCTH
CBOU JOCTOUHCTBA U HEAOCTATKHU, YBAKATh cebs u BCPUTH B YCIICX;

- C(bOpMI/IpOBaHHOCTB MOTHBAIIUH K y‘-IC6HOI71 ACATCIIBHOCTH,

— 3HAHUC MOPAJIbHBIX HOPM H C(I)OpMI/IpOBaHHOCTB MOPaJIbHO-3THYCCKUX CY)KﬂCHHﬁ,

CMOCOOHOCTh K PpEIIEHHI0 MOPAJIbHBIX MPOOJIEeM Ha OCHOBE KOOPAMHALUHM Pa3IUYHBIX TOYEK
3peHHsI, CIOCOOHOCTh K OLEHKE CBOUX IOCTYHNKOB M JCUCTBUM JApPYruxX IIOJAeH C TOYKH 3peHUs
COOIIIOICHUS/HApYILIEHUSI MOPAJIbHON HOPMBI.

IIpoecpammmusie mpebosanus K ypoGHIO pa36UMUSL:
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— c(hopMUPOBAaHHOCTH MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHHE BHUICTh OOBEM B IUIOCKUX
MpeaIMETaXx;

— ymMeHue 00pabaThIBaTh U CUCTEMATH3UPOBATH OOJIBIIIOE KOJTUIECTBO HH(POPMAIIHH;

— cOpMHUPOBAHHOCTh KPEATUBHOTO MBIIUICHUS, MMOHUMAHHE MPHHIUIIOB CO3JaHUS HOBOTO
IIPOAYKTA,

— c(OPMUPOBAHHOCTH YCHTYMBOCTH, MHOT0331aYHOCTH;

— copMHUPOBAHHOCTH CaMOCTOSITEIBHOTO IMOJAXOAA K BBHIMOJIHEHUIO PA3IMYHBIX 3a]ad, YMEHHE
paboTaTh B KOMaHJe, YMEHHE IPABUIIHHO JICIETUPOBATDH 33Ja4H.

MeranpeamMeTHble pe3yabTaThl

I'eorpacgusn

BEITyCKHUK HaydUTCS:

- BbIOMpaThb HMCTOYHHMKHM Teorpaduyeckol uHopmanuu (kaprorpapuyeckue, CTaTUCTHUYECKUE,
TEKCTOBBIE, BHUACO- M (POTOM300paKEHUS, KOMITBIOTEpHbIE 0a3bl JaHHBIX), aJE€KBaTHBIE pPENIaeMbIM
3a/1auaM;

- OpPUEHTHPOBAaTbCA B HCTOYHUKAX reorpaduyeckoil uHpopManuu (kKapTorpaduueckue,
CTaTUCTUYECKHE, TEKCTOBBIE, BII€0- U (POTOM300paKeHUsI, KOMIIBIOTEpHbIE 0a3bl JAHHBIX): HAXOIUTh U
M3BJIEKAaTh HEOOXOIUMYIO HH(POPMAITHIO;

- ONpeAensATh U CpaBHUBATh KaYECTBEHHbIE M KOJIMYECTBEHHBIE MOKA3aTeH, XapaKTepU3YIOIINe
reorpauueckue 0ObEKThI, IPOLECCH U SIBICHUS, UX TOJIOKEHUE B MPOCTPAHCTBE MO reorpapuueckum
KapTaM pa3HOT0 COJEPKaHUS U APYTUM  HCTOUHUKAM; BBISBIISTDH HEJ0CTAIONIYIO,

B3aWMOIOTIOTHSFOTIIYIO u/unu MPOTUBOPEUNBYIO reorpauuecKyro nHpopmarnuto,
MIPEJICTAaBICHHYIO B OJJHOM HJIM HECKOJIbKMX UCTOYHHKAX;

- TPEINCTaBIATH B  pasnuyHeix  Qopmax (B BuAe  KapThl, TaOmuipl,  rpaduka,

reorpauuecKoro OMHUCAaHUA) Teorpaguueckyro HWHOOpPMAIUI0, HEOOXOJAUMYIO [UISl pPEUICHUS

y4eOHBIX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4.

BbInyCKHHUK MOTYYUT BO3MOKHOCTb HAyYUThCS:

. MOJENUPOBATh reorpaduiyeckie 0ObEKTHI U SBICHHUS,

. MPUBOJUTh MPHUMEPHl TMPAKTUYECKOTO UCIOIb30BaHUS Teorpaduiyeckux 3HAHUNA B
Pa3IMYHbIX 00JACTSIX AEATEILHOCTH.

MaremaTtuka

Cmamucmuxa u meopus 6eposimHocmel

BbInyCKHUK Hay4YUTCS:

. MIPEJICTaBIATh IaHHBIE B BUJIE TaOJHII, JHArpamm;

. YUTaTh UH(POPMAIIHIO, TPEJICTABICHHYIO B BU/I€ TaOIHIIbI, AUArPAMMBI.

B noBceaHeBHOM KU3HU U NIPH U3YYSHHUH IPYTHX MPEIMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKaTh, UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMALUIO, MPEACTABICHHYIO B
TabMiax M Ha auarpaMmax, OTPaKarolllyl0 CBOWMCTBA W XapaKTEPUCTHKU pealbHBIX MPOIIECCOB U
SIBJICHUM.

Harasignas reomerpust

T'eomempuuecxue guzypol

BrITyCKHUK Hay4UTCS:

- onepupoBaTh Ha 0A30BOM YpOBHE MOHATHUAMU: (GHUrypa, TOUKA, OTPE30K, MpsMas, JIyd, JOMaHasl,

yroj, MHOTOYIOJIbHUK, TPEYrOJbHUK M UYETHIPEXYrOJIbHUK, TPSAMOYrOJBHUK H  KBajpar,

OKPYXXHOCTb W KpYT, MpsIMOYTrOJbHBII Napajuienenumnesn, kyoO, map. M3o0paxars wu3zydaemble

(GUryphl OT PYKH M ¢ TOMOIIBIO JIMHEHKH U IUPKYJISL.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTHX IPEIMETOB BBIITYCKHUK CMOKET:

- pemaTh NpaKTHYECKUE 3a/1a4i C MPUMEHEHUEM MIPOCTEUIINX CBOMCTB (uryp.
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N3mepenus u BoIYMCICHUS

BeinyckHUK HayduTes:

- BBINOJIHATH W3MEPEHUE JJIUH, PACCTOSHUM, BEJIWYUH YIJIOB C IOMOIIbI0 MHCTPYMEHTOB MJIs

U3MEPEHUH JIUIMH U YIJIOB.

duszuka

BbinyckHUK HAy4YUTCS:

- coOmoaTh npaBmiia 0€30MaCHOCTH M OXPaHbI TpyJa Mpu padoTe ¢ ydeOHBIM U JTaOOPaTOPHBIM

o0opynoBaHueEM;

- MOHMMATh TPUHIMIIBI JEHCTBUS MAlINH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHUS HX

0€30MacHOTO UCMOIb30BaHUS B IOBCEHEBHON KU3HMU;

- HCTI0JIb30BAaTh MPH BBIMOJIHEHUN YUEOHBIX 33/1a4 HaAy4YHO-MIOMYJIIPHYIO JIUTEPATYPY O (PU3HUECKUX

SIBIICHUSIX, CIIPABOYHBIE MaTEPHUAJIbl, PECYPChl HHTEPHETA.

HNudopmaTuka

BoeinyckHMK HAy4qUTCS:

- paznmuuath BHJBI MHGOpMAIMU MO Ccroco0aM €¢ BOCIPHUSATHS YEJIOBEKOM M 1O crocobam ee

MIpe/ICTaBICHHS] HA MAaTEPUATIbHBIX HOCUTEISIX;

- NPUBOAUTH NpUMEPbl MHPOPMAIMOHHBIX MPOIECCOB (TMPOIECCOB, CBS3AHHBIX C XpaHEHUEM,

npeoOpa3oBaHUEM U Tepejaueii JaHHbBIX) B )KMBON IPUPOJIE U TEXHUKE;

- xaccudunuponats cpenctsa MKT B cCOOTBETCTBUU ¢ KPYyroM BBITIONHSEMBIX 3a71a4.

MartemaTH4ecKue 0OCHOBbI HH()OPMATUKH

BBINTyCKHHUK OJIYYUT BO3MOKHOCTB:

- MIO3HAKOMUTBHCS C MPUMEPAMH MATEMATHYECKUX MOJIENEN U HCHOJIb30BaHUEM KOMIBIOTEPOB IIPHU

WX aHaiu3e; MOHATh CXOJCTBAa M Pa3IMuvsi MEKIy MaTeMaTH4YeCKOH MOJEeNbl0 OOBEKTa M €ro

HaTypHOM MOJENbI0, MEXIy MaTeMaTH4YeCKOW MOJENbI0 OOBEKTa/SIBICHUS U CIOBECHBIM

OTIMCAaHUEM.

Hcnosb30BaHue NPOrpaMMHBIX CHCTEM H CEPBHCOB

BeinyckHUK HayduTcs:

- KnaccuuuupoBarth (haisbl O TUITY U UHBIM [TapaMeTpam;

- BBINIOJIHATH OCHOBHBIE omepanuu ¢ ¢ainamMmu (co3laBaTh, COXpaHITh, PEAAKTUPOBATh, yIAIATH,

apXUBUPOBATh, «PACIAKOBBIBATHY apXUBHBIC (Daiisbl).

Boimyckauk oBiazaeeT (Kak pe3yiabTaT MPUMEHEHUs IPOTrPaMMHBIX CHCTEM W MHTEPHET-CEPBHCOB B
JTAHHOM Kypce U BO BCEM 00pazoBaTeIbHOM IpoIecce):

- HaBBIKAMHU PAOOTHI C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHHUSMU W HAaBBIKaMHU, JOCTATOYHBIMH JIJIS

paboTel ¢ pa3NUYHBIMU BUJAMH TPOTPAMMHBIX CHUCTEM M HHTEPHET-cepBUCOB ((hailioBbie

MEHEKEphl, TEKCTOBBIE PEIAKTOPHI, JIEKTPOHHBIC TaONUIIBI, Opay3epbl, MOWCKOBHIE CHCTEMBI,

CIIOBapH, 3JIEKTPOHHBIC SHIUKJIONEINH); YMEHHEM OIUCHIBATh pabOTy ATHX CUCTEM U CEPBHCOB C

UCII0JIb30BAHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUN;

- pa3nUYHBIMU (pOpMaMU MPEACTaBICHUS JAHHBIX (TaOIHIIbI, IUAarPaMMBbI, TpauKy U T.1.);

- TMO3HAaKOMMUTCS C MPOrPaMMHBIMHU CPEICTBAMH il pabOThl C ayAMOBU3YaJbHBIMU JaHHBIMH U

COOTBETCTBYIOIIUM MOHATUWHBIM aIlapaToM.

BBINMyCKHUK MOTYYUT BO3MOXKHOCTD (B JaHHOM Kypce U MHOH yueOHOH JesATeIbHOCTH):

- MIPAKTUKOBAThCS B UCIOJIb30BAHUU OCHOBHBIX BHUJIOB MPHUKIAJHOIO MPOrPaMMHOIO 0OecredeHus

(penakTopbl TEKCTOB, AIIEKTPOHHbIE TaOIHUIIBI, Opay3epsl U JIp.);

- TO3HAKOMHUTbCA C MPUMEPAMU HCIOJIb30BAaHUS MATEMAaTUYECKOTO MOJEJIMPOBAHMS B

COBPEMEHHOM MUDE;

- IO03HAKOMHUTBCS C IIOCTAHOBKOM BOIIpOCa O TOM, HACKOJBKO JOCTOBEPHA IIOJyYEHHas

uHbopManys, TOAKpEIUIeHAa JIM OHa JO0Ka3aTeJIbCTBAMH IOJUIMHHOCTH (NIpUMeEp: HaJIn4ue
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JIEKTPOHHOW TOANMCH); MO3HAKOMUTBHCS C BO3MOXKHBIMHU IOJXOJIAMHU K OLIEHKE JIOCTOBEPHOCTHU

nHpopManuu (pUMeEp: CpaBHEHUE JAHHBIX U3 PA3HBIX UCTOYHUKOB);

- IIO3HAKOMHUTHC C IpuMepamu ucnonb3oBanus KT B coBpemeHHOM MUpE;

- IOJIyYUTh IPEACTABICHUS O pOOOTU3UPOBAHHBIX YCTPOMCTBAX M MX HCIIOJIb30BAaHUM Ha

IIPOU3BOJICTBE U B HAYYHBIX UCCIIEJOBAHUSAX.

TexHoJiorus

Pesynbratel, 3asBiieHHbIe 00pa30BaTENbHON TporpaMmoint « TexHoIoTHs 10 OJI0KaM COAepKAHUS

dopMUPOBAaHUE TEXHOJOTMYECKON KyJIbTYpbl M  IPOEKTHO-TEXHOJIOIMYECKOTO  MBILUICHUS
00yJaronmuxcs.

BoeinyckHUK Hay4YUTCS:

- ClIeZIOBAaTh TEXHOJIOTMH, B TOM YHCIIE B IIPOIIECCE N3TOTOBIEHUS CYOBEKTHUBHO HOBOTO MPOIYKTA;

- OLICHMBATh YCJIOBHMS INPHMEHHMOCTH TEXHOJOIMH, B TOM YHCIE C IO3UIMI 3KOJIOIMYECKON

3aIIHUIICHHOCTH;

- IPOTHO3UPOBATH MO U3BECTHON TEXHOJIOTMH BBIXOJbI (XapaKTEPUCTUKU MTPOIYKTa) B 3aBUCUMOCTH

OT U3MEHEHHUs BXOJ0B/IapaMeTpOB/PECYPCOB, IPOBEPSITH MPOTHO3bI ONBITHO-3KCIIEPUMEHTAIBHBIM

MyTE€M, B TOM YHCJI€ CAMOCTOSITENILHO IIAHUPYS TAKOTO POJIa SKCIIEPUMEHTHI;

- B 3aBUCHUMOCTHU OT CUTYyalluul ONTHUMU3UPOBATh 0Aa30BbIE€ TEXHOJOTUH (3aTPATHOCTh —Ka4yecTBO),

MIPOBOJUTH aHAJIU3 aJIbTEPHATUBHBIX PECYPCOB, COEAUHATH B €MHBIN IJIaH HECKOJIBKO TEXHOJIOTUN

06e3 UX BHJIOM3MEHEHHUS U1 T[OJIyYEHHUS  CJIOXXHOCOCTaBHOIO  MAaTE€pPHAIbHOTO I

MH(OPMALIMOHHOTO MPOAYKTA;

- IPOBOJUTH OLICHKY U UCIIBITAHUE MTOJYYEHHOTO MPOIAYKTA;

- IPOBOAMUTH aHANU3 MOTPEeOHOCTEH B TEX WM WHBIX MaTEPHUATBHBIX WM HHPOPMAIIMOHHBIX

MPOAYKTAX;

- ONHCHIBaTH TEXHOJOTHYECKOE pEeUICHHEe C TIOMOIIbI0 TEKCTa, PHCYHKOB, TIpapuuecKkoro

M300paKeHUS;

- AHAM3MPOBATH BO3MOXHBIE TEXHOJOTMYECKUE PEIICHUs, ONPENEeNsITh HUX JOCTOMHCTBA H

HEJIOCTaTKU B KOHTEKCTE 3aJJaHHOM CUTyalluu;

- TpPOBOJUTH M AaHATU3UPOBATH pPa3pabOTKy W/WIM pealu3aluio MPUKIAIHBIX IPOEKTOB,

MPEANOJIararIuXx:

- OMNpeJeNieHue XapakKTepUCTUK W pa3pabOTKy MaTepHalbHOrO MPOJYKTa, BKJIKOYAs €ro

MoJenupoBaHue B HMH(POpMALMOHHOW cpene (KOHCTPYKTOpE), BCTpPaMBaHHE CO3JaHHOIO

MH(OPMALIMOHHOTO MPOIYKTa B 33/IaHHYIO 000JIOUKY,

- U3rOTOBJIEHUE HWH(OPMALMOHHOTO MPOAYKTA MO 33JlaHHOMY ajJrOpPUTMY B 3aJlaHHON 000J0YKe,

MPOBOJUTh W AaHANU3UPOBATH pPa3padOTKy W/WIU pealu3alfio TEXHOJOTHYECKHX IPOEKTOB,

MpEeANOJararuux:

- ONTUMM3ALMIO  33JaHHOTO  crocoba  (TEXHOJNOTHH) TMOJIydeHHUS  TpeOyroImerocs
MaTepHaJIbHOTO MPOAYKTa (IOCie ero NpUMEHEH!Us B COOCTBEHHOM MpakTHKe),

- pa3paboTky (KOMOMHMpOBaHUE, M3MEHEHUE IapaMeTpoB M TpebOoBaHMH K pecypcam)
TEXHOJIOTUH TMOJYYEeHHUSI MATEPUATbHOTO M WH(OPMALMOHHOTO MPOAYKTA C 3aJlaHHBIMU
CBOMCTBaMH;

* IPOBOJIUTH U AHAJIM3UPOBATH Pa3pabOTKy /WM peaTn3altIo MPOEKTOB, IPEANOIaraonux:

- IUTaHUpOBaHUe (pa3paboTKy) MaTepUalbHOTO NPOJYKTa B COOTBETCTBHHM C 3ajaueit
COOCTBEHHOM JIeATENbHOCTH (BKJIIOYAs MOJEITHUPOBAHNE U pa3pabOTKy JOKYMEHTAIUH ),

- IUTaHUpOBaHUe (pa3paboTKy) MaTepuajIbHOTO NPOJYKTa HAa OCHOBE CAMOCTOSTEIHHO
MPOBEACHHBIX UCCIIEJOBAHNHN MOTPEOUTENHCKUX HHTEPECOB.

BbINyCKHMK MOJyYUT BO3MOKHOCTh HAYUUTHCS:

. BBIBIATE U (popMynupoBaTh mpoOieMy, TpeOyIOIIyl0 TEXHOJIOTHYECKOTO
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pElICHNUS;

. MOIU(PHUIIUPOBATH UMEIOIITHECS TIPOYKTHI B COOTBETCTBUU c
CUTYyaIMeil/3aka30M/IOTpeOHOCThIO/3ajauell  ICATEIbHOCTH HM B COOTBETCTBHH C  HX
XapaKTePUCTUKAMU pa3padbaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATh CBOW ONBIT, MPEACTABIATh HAa OCHOBE PETPOCHEKTUBHOTO
aHaJIM3a W YHU(DHUKAIIMKM JEATEIHPHOCTH ONMHUCAHWUE B BUAC MHCTPYKIUU WIH TEXHOJIOTHYCCKOMH
KapThl.

IlpeameTHbie pe3yabTaThl

IIpoepammmusie mpebosanus K 3HAHUAM (Pe3YTbmamvl MeopemudecKol N0020MoBKU):

- TipaBmiia 0e30TacHON PabOThI C AIEKTPOHHO-BBIUMCIUTEILHBIMA MAIIMHAMU U CPEACTBAMHM IS
cObopa MpoCTpaHCTBEHHBIX JAHHBIX;

- OCHOBHBIC BUJIBI IPOCTPAHCTBEHHBIX JTAHHBIX;

- COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(POPMAITMOHHBIX CEPBHCOB;

- mpodeccCHOHANTBHOE TIPOTpaMMHOE oOecrieueHne ik 00pabOTKH MTPOCTPAHCTBEHHBIX JTAHHBIX;

- OCHOBBI U TIPUHITUIIBI a9POCHEMKH;

- OCHOBBI ¥ IPUHIIUIIBI PAOOTHI TI100aTBFHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX cucteM (ITHCC);

- TMpeJACTaBICHUE W BHU3YyaIM3alMs MPOCTPAHCTBEHHBIX JaHHBIX JUIA HEnpodecCHOHATBHBIX
IMOJIL30BaTEIICH;

- npuHOMNBLL 3D-MoenupoBaHus;

- YCTPOMCTBO COBPEMEHHBIX KapTOrpahUIeCKuX CEPBUCOB;

- TMpeACTaBiIC€HUE W BU3yalIW3allMsl TMPOCTPAHCTBEHHBIX HaHHBIX Uil HempodeccnoHalbHBIX
MOJIL30BaTEIICH;

- nemuprupoBaHue KOCMUYECKUX U300paKeHHI;

- OCHOBHI KapTorpaduu.

IIpoepammmusie mpebosanus K yMeHUAM U HABLIKAM (pe3)ibmamvl NPAKMu4eckou no020mo8Ku):

- CaMOCTOSITENIFHO PEIlaTh MOCTABICHHYIO 33/1a4y, aHAIU3UPYs U OI0upasi MaTepUalbl U CPEICTBA
JUIsl €¢ PELICHHUS;

- CO3/1aBaTh M PaCCUUTHIBATH MOJICTHBIN IJIaH J1J1s1 OECIMIIOTHOTO JIETATENILHOTO amnrapara;

- 00pabaTbhiBaTh a’pOCHEMKY M IOJIy4aTh TOYHBIE OPTO(MOTOIIAHBI M aBTOMAaTU3HPOBAHHbBIE
TPEXMEpHBIE MOJIETTH MECTHOCTH;

- MoienupoBaTh 3D-00bEKTHI;

- 3aIIUIIATh COOCTBEHHBIE MPOCKTHI;

- BBITIOJIHATH OILIU(PPOBKY;

- BBITIOJIHATH TPOCTPAHCTBEHHBIN aHAIIH3;

- CO3/1aBaTh KapThl;

- cO3/1aBaTh MpOCTEeIIne reorpagruueckue KapThl Pa3IMYHOTO COACPKAHMUS;

- MOJIEIUPOBATh reorpaduyeckue 0OBHEKTHI U SBICHUS,

- MPUBOJAUTH TPUMEPHl MPAKTHUECKOTO HCIOIb30BAHMS Teorpa@uuecKkux 3HaHHH B pa3iHMYHBIX
00JacTsIX AeATeIbHOCTH.
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Pa3zgen 2 Komiuiekce OpraHu3alMOHHO-TIEAATrOrHY€CKUX YCHOBHﬁ, BRJIKOYasi (l)OpMLI

aTTreCTalnum

Cucrema OLHCHKHU JOCTUIKCHUS IVIAHUPYEMBIX PE3YJbTATOB OCBOCHUS OCHOBHOI1
06pa3OBaTeJIBHOﬁ nporpaMmmMmbl OCHOBHOI'O oﬁmero 06p330B3HI/Iﬂ

Buapl koHTpOIIS:

- IPOMEKYTOYHBIN KOHTPOJIb, IPOBOJUMBIN BO BpEMs 3aHATUH;

- WUTOTOBBIM KOHTPOJIb, IPOBOUMBIN MOCIIE 3aBEPILIEHUS BCel YueOHOM mporpamMmsl.

@DopMBI TPOBEPKU PE3YIHTATOB:

- HabmozeHue 3a 00yJarIMUMUCS B MIPOIIECCe pabOTHI;

- WUIPHL

- WHAUBUAYAJIBbHBIC N KOJIJICKTUBHBLIC TBOPUCCKUC pa6OTBI;

- Oecenpl ¢ 00YYAIOIUMHUCA U UX POJIUTEIISIMH.

q)OpMBI MOABCACHUS UTOTOB.:

- BBINOJIHEHUE MPAKTUYECKUX paboT;

- TECTHI;
- aHKETHI,
- 3amImTa MpOoeKTa.

Hrorosas aTTeCcTanuAa O6y‘IaIOHII/IXC$I MMPOBOAUTCA 110 Ppe3ylabTaTaM IMOATOTOBKH W 3alllWUTHI

IIPOEKTA.

21.]'[5{ OLICHUBAaHUA ACATCIbHOCTHU 06yqa}01up1xc;{ HUCIIOJB3YIOTCA HHCTPYMCHTBI CaMO- H

B3aNMMOOILICHKH.

Keiicol, BXoasimuue B mporpamMmmy

Ketic 1. CoBpemeHHble
KapTbl, nnu Kak onucatb
3emnio?

Kelc 3HaKOMKUT 06yYatoLLMXCA C Pa3HOBUAHOCTAMM AAHHbIX.
Pewas

33434y KeMca, obyyatowmecs NpoxoanT cneaytolme TeMaTUKN:
KapTbl U OCHOBbI UX GOPMUPOBAHUA; N3YYEHUNE YCNOBHbIX 3HAKOB U
NPUHLMMNOB UX OTOBPaXKeHUA Ha KapTe; CUCTEMbI KOOPAMHAT U
NPOEKLUWNI KapT, NX OCHOBHbIE XapPaKTEPUCTUKM U BOSMOXKHOCTH
npPUMeHeHus; macwTab 1 ap., BCNomoraTe/ibHble MHCTPYMEHTbI
dopMUpOBaHMA KapTbl.

Kelic 2. TnobanbHoe
NO3NLMOHMPOBAHKE
«Hangmn

cebAa Ha 3eMHOM Lape».

HecmoTpa Ha TO, YTO HaBUraTOPbI U CMOPTUBHbIE TPEKEPBI CTaNN
HEOTbeMNIEMOM YACTbO HALLEN }KMU3HM, MaNIo KTO 3HAET NPUHLMN
nx

paboTbl. Mpoiiana Kelic, obydatowmeca ysHawoT npo IMOHACC/GPS
NPUHUMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMDI,
NPUMEHEHMeE.

MpumeHeHWe norrepos. BUsyanmsauma TEKCTOBbIX AaHHbIX Ha
KapTe.

Co3paHue KapTbl UHTEHCUBHOCTW.
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Keric 3.1.
AspodoTocbéMmKa.

«[nAa yero Ha camom gene
HY>KeH becnnaoTHbIN
NneTaTenbHbIM annapaT?».
Kelic 3.2. ameHeHne
cpenbl

BOKPYT LWKObI.

O6BEMHBIN KENC, KOTOPbLIN NO3BONUT 06YYaIOLWMMCA OCBOUTD
NOJIHYIO TEXHONOMMYECKYHO LLEMOYKY, UCNO/b3yEMYIO
KOMMEPYECKMMU KOMNAHUAMMW. YCTPOMCTBO M NPUHLMIMbI
dyHKUMOHUpOoBaHuMA BINJ1A, OcHoBbl POTO- N BUAEOCHEMKN U
npuHLUMNOB nepeaayn nHpopmaunm c bMNJA, 06paboTka gaHHbIX C
BMJIA.

MpoaonxkeHue Kelica 3.1. Obyyatouimecs, umen B CBOEM
PacnopsAXKeHUU 3NeKTPOHHYI0 3D-mogenb WKObI, MPOAO/IKAOT
BHOCUTb MU3MEHEHMA B MPOAYKT C L,e/ibto 61aroycTpoincTea paoHa.
Obyyvatowmeca NpoaoNKatoT COBEPLUEHCTBOBATL CBOM HaBblK 3D-
MOZE/IMPOBaHMA, 3aBePLLAA NMPOEKT.
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MarepuajibHO-TEXHUYECKHE YCJI0BHS peaJin3allui OCHOBHOM

o0pa3oBaTeIbHOM POrPaMMBbI

(o cyru, oObeTMHEHHE BCEX PECYPCOB, MPONMCAHHBIX B Keiicax)
Cnucox o0opynoBaHusA
KoMmnblorepHslii kiace UKT
- MOV (npunTep, ckanep, konup) Munumanbsheie: popmar A4, na3epHslii, 4/0, 1 mr.
- HoyrOyk HacTaBHHKA C TPEAyCTaHOBICHHON ONEPAlMOHHON CHUCTEMOH, O(DMCHBIM TPOTPAMMHBIM
obecrieyeHrEeM MPOU3BOAUTEIBHOCTL Mporieccopa (mo Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ae meree 2000 equHUI; 00HEM OMEpaTUBHON MAMATH: HE MeHee 4
I'0; 00bém Hakomnutenst SSD/eMMC: ne menee 128 I'6; 110 mist mpocMoTpa U peaakTUPOBAHUS
TEKCTOBBIX JIOKYMEHTOB, 3JEKTPOHHBIX TAONUI] W Tpe - 3eHTAIMi PacimpoCTpaHEHHBIX (HOPMATOB
(.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx)., 1 mT.
- HoyrOyk ¢ mpeaycTaHOBICHHOW OMNEPAIMOHHOM CHUCTEMOHM, O(QHUCHBIM MPOTPAMMHBIM
obecrieuenuem. Hoytoyk: He Hike Intel Pentium N (unu Intel Celeron N), ne mmke 1600 MI'm,
1920x1080, 4Gb RAM, 128Gb SSD; npousBoauTenbHOCTh mpoiieccopa: He meHee 2000 eauHMII;
IO gns mpocMOTpa W peNakTHPOBAHHWS TEKCTOBBIX JTOKYMEHTOB, OJJIEKTPOHHBIX TaONHUI] |
Mpe3eHTanuii pacnpoctpan€Hubix popmaros (.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xlIsx, .odp, .ppt,
.pptx). , 10 mrT.

YPpok TexHoJI0rumn

AnuTHBHOE 000pYyI0BaHKE

- 3D-o6opynoBanue (3D-mpunTep). Munumanehbie: THn mnpuHTepa: FDM; marepuan: PLA;
pabounii cTON: ¢ MOAOTpeBOM; paboyas obmacte  (XYZ): ot 180x180x180 M™MM; CKOpPOCTH
neyaTu: He MeHee 150 MM/cekx; MUHUMaJTbHAS TOJIIMHA cJos: He 6onee 15 mxMm; ¢opmar daiinos
(ocHoBHbIe): STL, OBJ; 3aKkpbITHIN KOpITYC:

Hajgu4aue., 1 mT.

- [Inactuk mist 3D-npunTepa. TonmuHa mIacTUKOBOM HUTH: 1,75

MMm; Matepuait: PLA; Bec karymku: He MeHee 750 rp., 15 mrt.

IO mna 3D-monenmupoBanus. Oo6naunwiii wHCTpymMeHT CAIIP/ ACVYII, oxBarbhIBarommuii BeCh

mpouecc pa6OTI>I C U3ACIIUAMU — OT IMPOCKTUPOBAHUA OO0 U3TrOTOBJICHUS.
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