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MHOOPMATHUKA @ KBAHTOPMNYM

BeBepeHue

[eTtckne TexHonapku WKonbHbIM «KBaHTOprMym» Ha Hase obLweobpasoBaTesibHbIX OpraHu-
3aumi (nanee — wKonbHbIM «KBaHTOPUYM») co3faHbl C Lenblo opraHusauumM obpasosaresib-
HOW [eATeNbHOCTH B cchepe obLLEero v LONOHUTEIbHOTO 06pa3oBaHus, HanpPaeneHHOW Ha Co-
34aHuWe YCNOBWUIM ANs paclUMpeHUs copepykaHus obuiero obpasosanus. Mpu pabore B LWKoNb-
HOoM «KBaHTOpuyMe» y ydalwmxcs pasBMBAIOTCA €CTeCTBEHHO-Hay4YHas, MaremaTtudeckas,
MH(OPMALMOHHAsA FPAMOTHOCTH, (hOPMUPYETCA KPUTUYECKOE U KPEATMBHOE MbiLUNEHWE, CO-
BEPLLEHCTBYIOTCS HaBblKM €CTECTBEHHO-HAYYHOW HaNpPaBIEHHOCTH, a TaKXKe MOBbILLAETCA Kade-
CTBO 0bOpasoBaHus.

Llenb n 3apauu:

* peanusauua OCHOBHbIX 06LLe0bpa3oBaTesibHbIX MPOrpaMM Mo y4ebHbIM npeamMeTam
€CTeCTBEHHO-HayYHOW HanpPaBNEHHOCTHU, B TOM YKUC/IE B PaMKax BHEYPOUHOM AeATesIbHO-
CTU 0ByYaloLLMXCS;

* pa3paboTka U peann3auus pasHOYPOBHEBbIX LOMOJIHUTENbHbIX 06LWEe0bpa3oBaTebHbIX
NPOrpamm ecTeCcTBEHHO-HAY4YHOMN HaNpPaBIEHHOCTH, @ TaKXKe MHbIX MPOrpamM, B TOM YWC-
Ne B KAHUKYNAPHbINA Nepuoga;

* BOBJ/IEYUEHME YYALLMXCS U NeJarorMyecknx paboTHUKOB B MPOEKTHYIO AeATENbHOCTb;

* opraHv3auus BHey4ebHOW LeATeNbHOCTU B KAHUKY/APHbIA nepuoa, pa3pabotka v pea-
NU3aumsa COOTBETCTBYIOLMX 0bpasoBartenbHbIX MPOrpaMMm, B TOM YUC/E /18 narepei, op-
raHWM30BaHHbIX 0Opa3oBaTe/IbHbIMU OPraHU3aUMAMU B KAHUKYNISPHbIA NEPUOS;

* noBbleHne NpocheCcCMOoHaNbHOro MacTepCcTBa Neaarortiyecknx paboTHUKOB LKOJSIbHOMO
«KBaHTOpryma», peanusyiowmx OCHOBHbIE U JOMOJSIHUTENbHbIE 06w eobpasoBarTesibHble
Nporpammbi.

CozpaHve wkonbHoro «KeaHTopuyma» Ha 6ase obuieobpasoBartenibHOW OpraHu3auuu
npeanonaraeT Ucrnosb3oBaHue npuobpetaemoro obopyaosaHus, cpeacte obyyeHns u Bocnu-
TaHUA AN yrnybnéHHOro 0CBOEHWA OCHOBHbIX 0Bpa3oBaTesibHbIX MPOrpaMM OCHOBHOIo obLe-
ro u cpegHero obuiero obpa3oBaHus, BHEYPOUHOM AEATENBHOCTH, MPOrPaMM AOMOSHUTEIbHO-
ro obpa3oBaHus, B TOM Y1C/ie eCTeCTBEHHO-HAYYHON M TEXHUHYECKOW Hanpas/ieHHOCTEN.

CoszpaHue wkonbHoro «KeaHTopryma» npeanonaraet pas3sutue obpasosaresibHon MHpa-
CTPYKTYpbl 06LLeobpa3oBaTe/ibHOW OpraHu3auMu, B TOM Yuc/e ocHalleHue obuieobpasosa-
TENbHOW OpraHu3aLmu:

+ obopynosaHueM, cpeactsaMu obyyeHUA M BOCMMTAHWUA ONSA paclIMPeHUs BO3MOXHO-
CTeN M3yyeHus (B TOM 4YMC/ie IKCMEPUMEHTANIbHOIO) NPeaMeToB, KYpCOB, AWMCLMIIMUH
(Mopynen) ecTecTBEHHO-Hay4HOM M TEXHMYECKOW HarpaBfeHHOCTEN NpW peanusauuu
OCHOBHbIX 06Le0bpa3oBaTenbHbIX U AOMNONHUTENbHBIX 06LWeobpa3oBaTeNbHbIX NPO-
rpamm;

» obopynosaHueM, cpeactBamu obyyeHus M BOCNWUTAHMA O/ HAYaNbHOrO 3HAKOMCTBA
0byyaloLMXCA C NPOEKTUPOBAHMEM U KOHCTPYMPOBaHUEM poBOTOB, 0ByYeHUss OCHO-
BaM KOHCTPYMPOBAHMS U NPOrpaMMUPOBAHUSA, MPUHLMMOB (DYHKLMOHUPOBAHUA U OC-
HOBbl pa3paboTKM MHHOPMALMOHHBIX CUCTEM U anmnapaTHO-NPOrPaMMHbIX KOMMIEKCOB
MT. 4.;

* KOMMbIOTEPHbIM, NPE3EHTALUOHHBIM U UHbIM 0BOPYAOBaHMEM, B TOM YUC/IE AJ1S peanu-
3aLMmn Nporpamm JOMNOHUTENbHOrO 06pasoBaHWs eCTeCTBEHHO-HAaYYHON M TEXHUYECKOM
Hanpas/eHHOCTEN.
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@ KBAHTOPHNYM MHOOPMATUKA

MuHMManbHO HeobxoauMble PyHKLMOHANbHbIE U TEXHWYECKUE TPebOoBaHUSA U MUHUMAsb-
HOe KOMMYeCcTBO 0OOpYAOBaHUSA, MepedyeHb PACXOAHbIX MaTtepuanoe, CPeACTB OOydYeHWs W
BOCMWUTAHUS AN OCHALLEHUSA WKonbHOro «KBaHTopuymas onpegensiotcs PernoHanbHbiM Ko-
opavHaTtopoM c y4étom [lpuMepHoro nepeuyHss obOpymOBaHWA, PACXOAHbIX MaTtepuasnos,
CpeacTB 0OyYeHUs U BOCMUTAHWUA B LLENSAX CO3AAHMUA LETCKOro TeXHoMNapKa WKobHbIM «KeaH-
TOPUYM».

HopmaTtusHas 6a3a

®DepepanbHbiK 3akoH or 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpasosaHuu
B Poccuiickon ®@epepaumnmn» (c uam. u gon., sctyn. B cuny ¢ 01.09.2020). — URL:

http: / /www.consultant.ru/document /cons_doc LAW 140174 (mata  obpauieHus:
28.09.2020).

Macnopt HauuoHanbHoro npoekta «ObpasosaHue» (yTe. npesuanymom Coseta npu [pe-
3npeHte P® no crtpaterMyeckoMy pasBUTUIO M HaUMOHA/IbHbIM MPOEKTaM, MPOTOKON OT
24.12.2018 Ne 16). — URL.:

http: / /www.consultant.ru/document /cons_doc LAW 319308/ (mata obpauieHus:
10.03.2021).

locynapcteeHHas nporpamma Poccuiickon Pepepaunmn «Passutne obpasosaHusa» (YTeep-
xpeHa [MoctaHoenenunem [lpaeutenbctea PP ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021)
«06 yTBEpPXKAEHUM rocyaapcTeeHHoW nporpammbl Poccuiickon Menepaunn «Passutne obpa-
30BaHUA».

http: / /www.consultant.ru/document /cons _doc LAW 286474 /cf742885e783e08d938
7d7364e34f26f87ec138f / (nata obpauierumsa: 10.03.2021).

MpodeccroHanbHbiM cTaHpapT «llegaror (neparornyeckas neAaTeNlbHOCTb B OOLUKOJIBHOM,
HayasbHOM 06LieM, OCHOBHOM obuieM, cpeaHeM obuiem obpasosaHuu), (Bocnutartesnb, yuu-
Tenb)» (pea. ot 16.06.2019 r.) (Mpukas MuHucTepcTBa Tpyaa M couunanbHoM 3awutel PO ot
18 oktabpsa 2013 r. Ne 544H, c “3MeHeHUAMU, BHECEHHbIMU NpuKa3zoM MuHucTepcTea Tpyaa
u cousawwmtol PO ot 25 nekabpsa 2014 r. Ne 11151 1 ot 5 aBrycrta 2016 r. Ne 422H). — URL:

http: / /knmc.centerstart.ru /sites /knmc.centerstart.ru /files /ps pedagog red 2016.
pdf (nara obpawenus: 10.03.2021)

MpodeccuoHanbHbi ctaHaapT «lleparor gononHutenbHoro obpasoBaHna aeTen U B3poc-
nbix» (Mpukas MuHucTepctBa Tpyaa v coumanbHoM 3awmutel PO ot 5 mas 2018 r. Ne 298H
«06 yTBep>kaeHUM npodeccroHanbHoro ctaHgapTa «leparor gononHuTenbHoro o6pasosaHus
aeten u B3pocnbix»). — URL:

https:/ /profstandart.rosmintrud.ru /obshchiy-informatsionnyy-blok /natsionalnyy-
reestr-professionalnykh-standartov /reestr-professionalnykh-standartov /index.
php?ELEMENT ID=48583 (gata obpawenus: 10.03.2021).

(depnepanbHblii rOCYAapCTBEHHbIM 0Bpa3oBaTe/ibHbI CTaHAAPT OCHOBHOMO obLiero obpaso-
BaHuA (YTBepxkaeH npukasom MuHuctepctea obpasoBaHus v Hayku Poccuiickon Depepaumn
ot 17 pekabps 2010 r. Ne 1897) (pea. 21.12.2020). — URL:

https: / /fgos.ru (aata o6pawenus: 10.03.2021).

depepasbHblit rocyaapCTBEHHbIM 0bpa3oBaTesibHbIM CTaHAAPT cpeaHero obuwiero obpaso-
BaHua (YTBepkaéH npukasom MuHuctepctea obpasosaHus v Hayku Poccuitickon Pepepaumnm
ot 17 mas 2012 r. Ne 413) (pea. 11.12.2020). — URL:

https: / /fgos.ru (nata obpauienmns: 10.03.2021).

MeToanyeckme peKoMeHAALMKU MO CO34aHUI0 U (DYHKLUMOHUPOBAHUIO AETCKUX TexHonap-
KoB «KBaHTOpMyM» Ha 6Gase 0b6uieobpa3oBaTtesibHbIX opraHusaumni (YTeep)aeHbl pacrnopsxe-
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Huem MuHucTepcTea npoceeweHua Poccuiickon Mepepaumnm ot 12 sHeaps 2021 r. Ne P-4). —
URL:

http: / /www.consultant.ru/document /cons_doc LAW 374695/ (mata o6pauieHus:
10.03.2021).

MeTtoanyeckne pekomeHAaALMKU MO CO3AaHUI0 U (DYHKLMOHMPOBAHWIO LIEHTPOB LMbPOBOro
obpazosanusa «IT-ky6» (YTBepkaeHbl pacnopsieHnem MuHuctepctea npoceelyeHuns Poccuin-
ckon ®epepaumnu ot 12 aHeapsa 2021 r. Ne P-5). — URL:

http: / /www.consultant.ru /document /cons doc LAW 374572/ (pata obpalueHus:
10.03.2021).

MeToanuyeckne pekoMeHaLUK Mo CO3AaHUIo U hyHKLMOHUMPOBaHHWIO B 06LweobpasoBaresib-
HbIX OpraHM3aLmsaX, PacroSIOXKEHHbIX B CE/IbCKOM MECTHOCTU U MasblX ropofax, LeHTpoB 06-
Pa3oBaHUs eCTeCTBEHHO-HAy4YHOM M TEeXHOJIOrMYecKon HanpaeneHHocTel («Touka pocTas)
(YtBepxxpeHbl pacnopskeHvem MwuHuctepctBa npocseweHus Poccuiickon ®epepauuun ot
12 anuBapsa 2021 r. Ne P-6). — URL:

http: / /www.consultant.ru/document /cons_doc LAW 374694/ (mata obpauieHus:

10.03.2021).

CTpykTypupoBaHue MarepuasioB

CopeprkaHune obyyeHns MOXKET ObiTb MPEACTABIEHO CledyloWMMK pasaesiaMu:

— XaMTek

— reovHdopMaTrKa,

— HAHOTEXHOMOMUM,

— 3HepreTuKa,

— aspomopenupoBaHue.

[nsa kaxkgoro pasgena noarotoefieHbl fabopatopHble paboTbl C HEOOXOAMMbIM TEOpETHYE-
CKUM MaTtepuanoMm, 3afaHUAMMU U YKa3aHUAMU K UX BbINOJSIHEHUIO. TaKKe UMeloTCs AuaaKTUye-
CKMe marepuasnbl obLen HanpaBleHHOCTU, KOTOPbleé MOXHO WCMOJ/b30BaTh MPU MOArOTOBKE
npenogaearesien U y4almnxcs K 3aHATUAM, NP BbINOSHEHUKU NabopaTopHbIX pabor.
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OcCHOBHbIE NOHATUA U TEePMHUHDbI

LlikoneHelli «KBanmopuym» — 310 cbepepanbHas CETb AETCKUX TEXHOMAPKOB
«KBaHTOpHyM» Ha 6ase obuieobpasoBaTesibHbIX OpraHu3aumin, chopMUpoBaH-
Haa B pamkax npoekrta «CoBpeMeHHas LiKona.

3D-npuHmep — CTaHOK C YMC/IOBbIM NPOrPaMMHbIM YNpaB/iEHUEM, Peanusyto-
LMK TONbKO aaaUTUBHbIE OMepaLmu, T. €. TONbKO A0OaBNAOLWMI NOpLUUKM MaTepy-
ana K 3aroTtoBke.

lMpozpamma Mapinfo — reorpacduyeckana MHpopmaumnoHHaa cuctema (FMNC),
npegHasHadeHHas Ans cbopa, XpaHeHUsi, OTOOpaXKeHWs, pPenaKTUPOBaHWUA
M aHanM3a NPOCTPAHCTBEHHbIX AaHHbIX.

Hanoob6vbekm — noboi matepuasibHblii 0ObEKT, Y KOTOPOro KONMYECTBO MpU-
MOBEPXHOCTHbIX aTOMOB CPABHWMMO WK MPEBbILIAET KOMIMYECTBO aTOMOB, HAXO-
aAwmMxca B obbéme. HaHOOObLEKTOM HasbiBalOT OBbLEKT C pa3MepoM MeHee
100 HM xoTa 6bl B 1 M3 3-x npoctpaHcTBeHHbIX u3MepeHun. 100 HM — anuHa
BOJHbI Ae bponns pna anektpoHa B n/n.

HaHomexHono2ua — HayyHas [UCUMMIMHA, M3y4Yalowass 3aKOHOMEPHOCTU
B MOJly4eHUU 06PabOTKMU M NPUMEHEHUS HAHOMATEPHUASIOB.

JHepaus — oblas KonMyecTBeHHas Mepa Pas/iMuyHbiXx GOpPM ABUXKEHUS Mare-
pun. Pasnuualor aHepryio MexaHUYecKyto, TEMIOBYIO, COJIHEYHYIO, 3/IEKTpUYe-
CKYl0, TMAPAB/IMYECKYIO, AAepHYO (aTOMHyo), xumuyeckyto U ap. Nockonbky
YacTb 3HEPruu BCerga MoXeT ObITb NpeBpalleHa B paboTy, SHEPrMI0 MOXKHO pac-
CcMaTpMBaTh Kak CnocoBHOCTb coBepLuaTb pabory.

JHepaemuKa — TOMIMBHO-3HEPreTMYECKUI KOMIJIEKC, OTPaC/ib HAPOAHOIO XO-
3AMCTBaA, OXBaTblBalOLWAA SHEpPreTMYecKne pecypchbl, BbipaboTKy, npeobpasosa-
HWe, nepeayy U UCNONIb30BAHME PA3/IMYHBIX BUAOB 3HEPrUU. JHepreTMka pas-
LEenseTca no BUAAM 3HEPTrUU Ha 3/IEKTPO3IHEPreTUKY, TEMJIO3HEPTreTUKY, rMapo-
3HEpPreTUKy, BETPO3HEPreTUKY, aTOMHYIO SHEPTreTUKY U T. A.
nekmposHep2emuka — Beaywas OTpacib 3HepreTvku, obecneuuBaroLias
3NeKTpUdUKaLMIO HAPOAHOrO XO3AWCTBA.

TennosHep2aemuka — OTpac/b 3HEPreTUKW, 3aHUMAIOLLASACA NpeobpazoBaHu-
€M TennoTbl B Apyrue BUAbl SHEPTUM, IMaBHbIM 0OPA30OM B 3/1EKTPUYECKYIO U Me-
XaHWYecKy'o.

TudposHep2emuka — oTpac/b 3HEPreTUKK, 3aHMMaroLascs npeobpasoBaHu-
€M rMapaB/IMYECKON SHEPrvU, IMaBHbIM 0OPA30M B 3/IEKTPUYECKYIO.
BemposHep2emuka — oTpac/b 3HEpPreTuku, cBAsaHHas c paspaboTkon merto-
[0B M CPeacTB Ana npeobpasoBaHus 3HEPruM BeTpa B MEXaHUYECKYIO W 3NEKTPU-
YECKYIo 3Hepruio.

JHepaemuyecKue pecypcbl — NPUPOLAHbIE UCTOYHUKU SHEPTUU, KOTOPbIE MOXK-
HO NpeBpaLLaTh B 3HEPTUIO PasnnyHbIX BUAOB. B Tom uncne:

B0306H0BnseMbIE PECYpPCbI — TaKWe, 3anacbl KOTOPbIX MOCTOSAHHO BOCMPOM3-
BoAATCA (rupgposaHepropecypcbl, 3Heprua ConHua, BeTpa, NMpWIMBOB, reoTep-
MasnbHas v ap.);

He B0306HOBNsEeMbIE pEcYpCbl — TaKWe, 3amnacbl KOTOPbIX HE UMEIOT UCTOUYHM-
KOB MOMOJIHEHMSI U YMEHbLUATCA C UX noTpebneHuem (yronb, HedTb, NPUPOA-
HbIW ras, roptoune ciaHubl 1 ap.).

Okpyxarowasa cpeda — COBOKYMNHOCTb NPUPOAHbIX, TEXHOMEHHbIX U COLMab-
HbIX YC/IOBUI CyLLLECTBOBaHMSA YeloBeYecKoro obuiecTea.
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MHOOPMATHUKA @ KBAHTOPMNYM

OnucaHne matepuanbHO-TEXHUYECKOMU 6a3bl
WKONbHbIK «KBaHTOpUYM»,

ncnoJsibayemoro ajisa peaanauuvum 06pa3OBaTeJ1beIX nporpammm

B cocTas ueHTpa WwKonbHbI «KBaHTOPMYM» MO passMyHbIM JOMOSHUTE/NbHBIM HaMNpPaBeH-
AM BxoamT obLiee v cneunannsMpoBaHHoe obopynoBaHue.

Cnucok obwero o6opynoBaHus

Hoym6yk.

TexHUUYECKMEe XapaKTEepPUCTUKHU:

YKECTKas, HEOTK/IIOYaeMas KnaBuarypa: Halnuue;

pyccKas packnagKka KnaBuatypbl: HaIM4Ke;

AvaroHasb 3KpaHa: He meHee 15,6 ploMMoB;

paspelueHure 3KkpaHa: He MeHee 1920 1080 nukcenew;

KOJIMYECTBO sfep npoueccopa: He MeHee 4;

KOJIMYECTBO NOTOKOB: He MeHee §;

6a3oBas TakToBas 4acTtoTa npoueccopa: He meHee 1 [Tu;

MaKcMMasbHas TaKTOBas YacTtoTa npoueccopa: He meHee 2,5 M,

K3LW-NamMATb npoueccopa: He MeHee 6 Mbair;

06bEM YCTaHOBNIEHHOW OMEepPaTUBHOW NamaTu: He MeHee 8 [GaWT;

06bEM noaaepKMBaeMoOn onepaTMBHOWM MaMATH (418 BO3MOXKHOCTU pacLUMPEHUs): He
MeHee 24 [6airT;

06béM HakonuTens SSD: He meHee 240 [6aiiT;

BPeMs aBTOHOMHOW paboTbl oT HaTtapeu: He MeHee 6 yacos;

BEC HOoyTOyKa C yCTaHOBJ/IEHHbIM aKKyMynAaTopoM: He Gonee 1,8 kr;

BHelwHu nHtepdeic USB ctaHpgapTa He Huxke 3.0: He MeHee Tpéx cBOOOAHDIX;
BHeLwHuM nHTepdeinc LAN (Mcnonb3oBaHue NepexofHUKOB He NPeasyCcMOTPEHO): HaslMuMe;
Hanuuue moaynen u uHTepcencos (MCnonb3oBaHMe NEPEXOAHUKOB He NPefyCMOTPEHO):
VGA, HDMI;

6ecnposoaHas ceasb Wi-Fi: Hannume ¢ nogpepykon craHaapta IEEE 802.11n wnm co-
BpEMEHHee;

Beb-Kamepa: Hanuuue;

MaHWNYNATOP «Mbilb»: HAJIMYME;

npenycTaHoOB/eHHaa onepauyoHHaa cucteMa C rpacmyeckMM MoJsib30BaTeNbCKUM WH-
TepdeiicoM, obecneumparoLlas paboTy pacnpocTpaHEHHbIX 0bpasoBartesibHbIX M obLe-
CUCTEMHbIX NPUIOXKEHUI: HaNM4YKe.

Puc. 1. Bua HoyTOyKa
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M®Y mun 1 (¢pyHkyuu neyamu, konupoBaHus, ckaHupoBaHus).

TexHUUYECKHe XapaKTEPUCTUKMU:

— dopmar bymaru: He meHee A4,

— LBETHOCTb: YepHO-6enbii;

— TexHOJIorusa nevaru: fasepHas;

— MaKcuManbHoe paspelueHue neyatu: He meHee 1200 1200 Touek;
— uHTepdencol: Wi-Fi, Ethernet (RJ-45), USB

Puc. 2. Bup MHorocyHKLMOHaIbHOIO YCTPOUCTBA

M®Y mun 2.

TexHU4YeCcKHe XxapaKTepPUCTUKMU:

— UBETHOCTb: LBETHOM;

— dopmar bymaru: A3 /A4;

— CKOpOCTb nevatu: He MeHee 25 ctp./MuH (4/6 Ad), He meHee 25 cTp. /MuH (uBeTH. Ad);
— aBTOMaTM4ecKas ABYCTOPOHHSAS neyatb: ecTb;

— KOnMn4ecTBo cTpaHuy, B Mecsu He meHee 40 000;

— YCTPOMCTBO aBTOMOAAYU OPUTMHANIOB: ABYCTOPOHHEE;

— 06béM notka nogauun bymaru: He meHee 250 nucros.

Puc. 3. Bug MHOrochyHKLMOHaNBHOMO YCTPOMCTBA

8 B conepkanue
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MoHoboyHoe uHmepakmuBHoe ycmpolicmBo.

TexHUUYECKME XapaKTEepPUCTUKHU:

MHTEPaKTMBHbIN MOHOBIOUHbIN AUCMIEN, AMaroHasnb 3KpaHa He MeHee 65 aOMMOB;
paspelueHue akpaHa: He meHee 3840%2160 nukcenen;

BCTPOEHHAas aKycTU4eckas cuctema: TpebyeTcs, KOIMYeCTBO OAHOBPEMEHHO pacno3Ha-
BaeMbIX KaCaHWM CEHCOPHbIM 3KpaHOM: He MeHee 20 KacaHui;

BblCOTa cpabatbiBaHWsA ceHCcopa 3KpaHa: He 6onee 3 MM OT NOBEPXHOCTH 3KPaHa;
BCTPOEHHble (YHKLMM pacno3HaBaHWs 0ObeKTOB KacaHusa (nanew unu GesbarapenHbii
cTunyc): Tpebytorcs;

KOJIMYECTBO MOAAepIKMBaeMbix Ge3bataperHblX CTUIYCOB O4HOBPEMEHHO: He MeHee 2 LuT.;
BO3MOXHOCTb MCMOJ/Ib30BaHUSA NIAJIOHN B KA4YeCTBE MHCTPYMEHTa CTUpaHUA Mbo MrHo-
PVYPOBaHWUA KacaHWi 3KpaHa NafoHblo: Tpebyercs;

MHTErPUPOBaHHbIA JATYMK OCBELLEHHOCTM A/ aBTOMATMYECKOW KOPPEKLUU SPKOCTH
noaceeTku: Tpebyercs;

Hanuume yHKUMK rpacMyecKkoro KOMMEHTMPOBAHUS MOBEPX NPOM3BOJILHOMO M300paXke-
HUWS, B TOM YMCie OT PU3NYECKM NOAK/IOYEHHOIrO MCTOYHUKA BuaeOoCUrHana: Tpebyercs;
MHTErpuMpoBaHHble yHKUMKU BblBOAA M30OparKeHUA C 3KPaHOB MOBOW/IbHBIX YCTPOWCTB
(Ha nnardopme pacnpocTtpaHeHHbix OC), a Takke C BO3MOXHOCTbIO MHTEPAKTUBHOIO
B3aumMopencTena (ynpaeneHus) c yCTponCTBOM-UCTOUYHUKOM: TpebyeTcs;
MHTErPUPOBaHHbIA B NOJb30BATENIbCKUM MHTEpdeNC dyHKUMOHaN npocMoTpa M paborTbi
c dharnamu ocHosHbIx hopmaros ¢ USB-Hakonutenei unu cetesoro cepsepa: Tpebyetcs;
NoOAAEP’KKA BCTPOEHHbIMWM CPeACTBAMW AUCTAHLMOHHOIO ynpassieHus pabounmu napa-
MeTpaMu YCTPOWCTBA Yepes BHELLHME CUCTEMbI: TpebyeTcs;

npefyCcTaHOB/IEHHAA OMepauMoHHaa cucTemMa C rpadUyecKkMM Mosb30BaTeIbCKUM WMH-
Tepdeincom, obecneunearoLias paboTty pacnpocTpaHEHHbIX obpasoBaresibHbIX M obLe-
CUCTEMHbIX NPUIOXKeHUI: TpebyeTcs;

MHTErpMpOBaHHble CpPeacTBa, obecneyvBalolme crneayowmini GyHKUMOHaAN: co3haHue
MHOTOCTPAHMYHbIX YPOKOB C MCMOJIb30BAHWEM MELMAKOHTEHTA pa3/fiMyHbiX hopMaTos,
co3faHue HaanuMcen 1 KOMMeHTapueB NMoBepPX 3amnyLLEHHbIX NPUIOXKEHWH, pacno3Haea-
HWe Uryp U pyKonuMcHOro Tekcta (pyCCKuiM, aHITMUCKUI A3bIKK), HAMYUE UHCTPYMEH-
TOB PUCOBAHUS FTEOMETPUYECKUX DUFYP U NIUHWUW;

BCTPOEHHble (DYHKLMWU: TeHepaTop C/ly4anHbIX YACEN, KalbKyNATOp, 3KpaHHas Knaeuary-
pa, TaMMep, pefakTop MaremaTuyeckux copmyn;

3/1eKTPOHHbIE MaTeMaTUYeCKUe UHCTPYMEHTbI: LMPKY/b, YrOJIbHUK, IMHENKA, TPAHCNOp-
TUP, PEXMUM «Benion AOCKU» C BO3MOXKHOCTbIO CO3[aHWsA 3aMeTOK, PUCOBaHuUsA, paboTbl
c Tabnuuamu u rpadmkamu, umnopt damnnos dopmaros: *.pdf, *.ppt.

KBAHTOPMHMYM

Puc. 4. Bug MOHO6/104HOTO MHTEPAKTUBHOIO YCTPOMCTBA
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TexHUUYECKMEe XapaKTEePUCTUKM:
— pa3smep pabouei obnactu: He meHee 700% 1000 mm.

Puc. 5. Bug ®nunuapra

Mo nporpamme «XAUTEK» HeobxoauMmo cnepyouee obopyaoBaHue.

CmaHok nazepHol pe3Ku ¢ 4uc10BbiM NPO2PAMMHbLIM
ynpaBneHuem.

TexHUYeCKHe XxapaKTEPUCTUKHU:

— CTaHOK A/ FPaBUPOBKU WM PE3KU JIa3epOM [OJIKEH
npeaycMarpuearb BO3MOXHOCTb 0OPabOoTKMU XPYMKUX
mMatepuanoB, B TOM 4YuC/le KepaMWKW, CTeKkna, opr-
CTeKNa;

— Mogaynb huNbTpaLun Bo3ayxa B KOMMJEKTE;

— BCTPOEHHOE BOAAHOE OXJTaXKAEHUE;

— nasep tvna CO2;

— pa3smep pabouero ctona, mm: He meHee 300%500;

— MOLHOCTb nasepa, BT: He meHee 40;

— nopaepkuBaemble cdopmartbl danna: JPG, PNG, TIF,
BMP, DXF, SVG, CR2.

Puc. 6. Bug ctaHka nasepHoro

BeimskHas cucmema 0515 103epHO20 CMAHKQ,
¢unempyrousas.

TexHMYeCKne XapaKTepPUCTUKM:
— npowu3ssoauTenbHocTb: He meHee 300 m3 /y;
— unbTpyloLLIME 3N1EMEHTbI: HaInuKe.

Puc. 7. Bup, BbITA>XHOW CUCTEMDI

B conepkanue
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MHozogyHKkyuOHANbHAS cMaHUUS
08 mexaHuveckol obpabomku u npomomunupoBaHus

TexHU4YeCcKHe XxapaKTepUCTUKMU:

YyebHas mopynbHas CTaHUMs OO/KHA obecneynBarb BO3MOXHOCTb M3yyeHUs He MeHee
Tpex TeXHOOrMi NPOU3BOACTBA U3AeNNA U 0OPabOTKU MaTepManos, a TaKKe NPOTOTUNMPOBA-
HUA u3genui. YuebHaa moaynbHas CTaHUMA LOMKHA UMETb CIedyloLMi COCTaB U XapaKTepu-

CTUKMH:

martepuan KOHCTPYKLUKU: aNioOMUHUNK;
KOJIMYECTBO HanpaensloLWmX: He MeHee 4 wr.;
Habop uHTepdencos: Ethernet, He meHee 5 wr., USB, He meHee 2 wrT., MicroSD: Ha-
nnyue;

mogynb 6ecrnipoeoaHon ceasun Wi-Fi: Hannuue;

naHesb YNpae/ieHUs C 3KPAHOM: HaJsiMuue;

TWN yNpaB/ieHUA 3KpaHa: CEHCOPHOE;

TN 3KkpaHa: LCD-naHenb;

LIBETHOCTb 3KpaHa: LiBETHOW;

AvaroHasb 3KpaHa: He MeHee 3,5 alonma;

nnarcopMa noforpeBaemMas: Halmuue;

nnatrcopma ans 3D-neyat MarHWTHaa rubkas: Hasmuue;

coBMecTMMOCTb nnatdopmebl ans 3D-nevatn ¢ nnatropmMoit NnoforpeBaeMon: Hannuue;
CMeHHbIM Moaynb 3D-neyatu: Hanuuue;

TexHonorus 3D-neuvatu: FDM unu FFF;

Avametp conna: He meHee 0,4 mm;

MaKcuMManbHas Temneparypa Harpesa conna: He meHee 250 °C;

MaKcMMasnbHas Temneparypa Harpesa nogorpesaemMoi nnarchopmbl: He MeHee 80 °C;
MUHMMasIbHasA ToNWwMHa cnos: He 6onee 50 MKM;

MaKcumasibHas TonwmHa cnos: He meHee 300 Mkwm;

ckopocTb 3D-neuyartu: He meHee 100 MM /c;

MaKCUMasbHbIM pa3mep usrotaenveaemon mogenu: He meHee 200210200 mm;
noppep>kveaemble Matepuanbol ana 3D-newatn: PLA-, PETG-, TPU-, ABS-, PC-,
Flex-nnactuk;

AMaMETP HUTU MiacTuKa: He bonee 1,75 mm;

CEHCop OOHapYKeHUA HUTU NIACTUKA: HaIMuMeE;
(bYHKLMA aBTOMATUYECKOMN KafIMOPOBKM: Hannuue;
CMEHHbIV NasepHbIi MOAY/b: HANUYKeE;

MOLLHOCTb fla3epa: He meHee 1,6 Br;

(byHKUMSA Na3epHOro rpaBMpPOBaHNUSA: HaNIMUUE;

(byHKUNS Na3epHOM PE3KU: HANNYUW;

pa3mepbl pabouen obnactu: He meHee 200X 200 mm;
noadep’kuBaemMble Martepuansl: bymara, KapToH, aepe-
BO, NJIACTHK, KOXa;

CMeHHbIM Mopynb dpesepoBanus ¢ HIY: Hannuue;
MaKCMMasibHasi CKOPOCTb BPALLEHUS LINUHAOENSA: He Me-
Hee 8000 06 /MuH.;

MaKCMManbHbIM AMaMeTp 3aXMMa MaTpoHa: He MeHee Puc. 8. Bun

4 mm; MHOrogyHKLMOHaNbHOM
¢bpesa: Hannuume; CTaHUMK AJ1A MEXaHUYECKOM
(DYHKLMA MIOCKOCTHOrO U 0bbeMHOro hpesepoBaHus: 06paboTkm
Hanunuue; ¥ NPOTOTUMNMPOBAHMUS
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— nopnepXkuBaemble Matepuasbl: AePEBO, TEKCTONUT, MNACTHUK;
— KOXYX 3aLUMTHbIN: HaNn4ue;

— OYKM 3aluTHble ¢ YD-punbTpoM: Hannuue;

— ajanTep NUTaHUA: HaNKUYue;

— KOMMNEKT 3anacHbiX yHKLMOHA/IbHbIX 3/1EMEHTOB: Hasnyue.

®pesepHoili cmaHok ¢ YIMTY yyebHoil 6016wol ¢ NPUHAONEXHOCMAMU

TexHUYECKMe XxapaKTEePUCTUKHU:

— HasHadeHue: 06paboTKa MofesbHbIX BOCKOB, M/acTUKOB, APEBECUHbI, LBETHbIX META/I/IOB;
— Tun: dpe3sepHbIv ctaHok ¢ YI1Y;

— KOMMYecTBO oceM: He MeHee Tpex (XYZ);

— MaKcMMasnbHOe KOIM4ecTBo 060poToB B MUHYTY: He MeHee 15000;

— aBTOMAaTU4eCcKasi CMEHA UHCTPYMEHTA: Hanu4vue.

Puc. 9. Bun dpesepHoro ctaHka

®@pe3sepHbili cCMAHOK yyebHbil

TexHUUYECKHe XapaKTEPUCTUKMU:

— HasHayeHue: 06paboTka MoaesibHbIX BOCKOB, NIACTUKOB, APEBECUHDI;
— Tmn: pesepHbIv ctaHok ¢ YIY;

— KOJ/IM4eCTBO ocew: He MeHee Tpex (XYZ);

— MaKcMMasnbHOe KOIM4ecTBo 06opoTos B MUHYTY: He MeHee 7000.

Puc. 10. Bup ¢pezepHoro craHka
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3D-npuHmep npogheccuoHaneHsIl

TexHUUYECKME XapaKTEepPUCTUKHU:

™n npuHtepa: FDM, FFF;

matepuan (ocHoBHoM): PLA;

KO/IMYECTBO MeyaraloLLmX rosloBokK: He MeHee 1;
pabounit CTon: C NoJOrpPeBoM;

pabouas obnactb (XYZ): ot 300%300%400 mm;
MaKCMMasbHasi CKOpPOCTb MevyaTu: He MeHee
150 MM /cek;

MWUHMMasbHas ToNWMHA cnos: He 6onee 20 MKM;
3aKpbITbIM KOPMYC: HaNM4Ke;

OX/Ia’KAEHWEe 30HbI NeYarTu: Hanuuue.

3D-npuHmep y4ebHoil

TexHU4YeCcKHe XxapaKTEepPUCTUKHU:

matepuan (ocHoBHoM): PLA;

KOJIMYECTBO MeyaTaloL X rofioBOK: He MeHee 2;
pabouuit CTon: C NOJOrpPeBoOM;

pabouas obnactb (XYZ): ot 180% 180% 180 mm;
MaKCUMMasibHasi CKOPOCTb MeyaTu: He MeHee
150 MM /cek;

MWUHMMasbHas ToNWMHa cnos: He 6onee 20 MKM;
3aKpbITbI KOPMNYC: HaNU4Ke;

OX/Ia’KAEHWE 30HbI NeYaTu: Hanuuue.

lNaaneHasa cmaruus

TexHU4YeCcKHe XxapaKTepPUCTUKMU:

theH: pabouas Temneparypa, °C: or 100 go 480;
nasnbHUK: paboyas temneparypa, °C: ot 200
1o 480;

MOLLHOCTb NasisibHUKa: He meHee 50 Br;
KepaMUYeCKUi Harpeeartesib: Halnuue.

B conepkanue
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Puc. 11. Bup 3D-npuHTepa

Puc. 12. Bupg 3D-npuHTepa

Puc. 13. Bup nasnbHOM cTaHuuu
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KBAHTOPHNYM MHOOPMATUKA

Mo nporpamme «feouHdopmaTuka» BxogUT cnepyrowee obopyanoBaHme.

Jllobumeneckas mobunbHas Bo30ywHas cucmema
¢ Bo3moxHocmeto BusyanbHozo ynpabneHus om nepBozo nuua

Jliobutenbckasa MobubHas Bo3aylUHas cUCTeMa A8 NpoBeaeHUs a3podOTOCHEMKU MeCT-
HOCTU U OTAENbHbIX OOBEKTOB.
TexHUYECKMe XapaKTepPUCTUKHU:

thopM-haKTop: YCTPOMCTBO MM Habop AnsA COOpKU;

KaHas CBA3W YNpaBNeHUs CUCTEMOW: HaMuMe;

MaKCHMasbHas fanbHOCTb Nepefayn AaHHbIX: He MeHee 2 KM;
6eCKONIEKTOPHbIE MOTOPbI: HA/IMYKE;

NONETHBIN KOHTPOJINIEP: HANINYKE;

nopaep’KKa onTUYECKOW CUCTEMbl HABUraLMu B MOMELLEHWUMN: HANIMYWE;
mMoZaynb oTo /BuAEOKaMepbl paspeLleHneM He MeHee 4K: Hanuuue;
mogynb Haeuraummn GPS /TTIOHACC: Hanunuue;

NynbT yNpaBaeHWUs: Halnume;

aKKyMynsaTopHas 6atapes C 3apsaHbIM YCTPOMCTBOM: HaSIMUKE;

NporpaMMHoe NPUIOXKEHUE A NPOrpPaMMUPOBAHUS U YNpaBieHWUs, B TOM Yucie Ans

CcMapT(gOHOB: HaNU4ue;

MaKc. paccTosHue nosneta He MeHee 18 km;
€MKOCTb akkymynatopa He MeHee 3500 MAy;
Macca He 6onee 570 r.

Puc. 14. Bug niobutenbckort MOOUIbHOWM BO3AYLIHOM CUCTEMDI

YuebHas nemarowas pobomomexHuyeckas cucmema ¢ CV kamepol

TexHuuyeckue XapaKTepUCTUKHU:

dhopM-aKTop: YCTPOUCTBO MM Habop ana c6opku;

KaHasn CBA3M yrpaB/IEHUs CUCTEMOM: HaJIMUKE;

KOJIJIEKTOPHbIE MOTOPbI: Ha/lMuKeE;

MONETHbIA KOHTPOINIEP C BO3MOXHOCTbIO MPOrpaMMMPOBaHUA: HalMuKe;
noaAep’KKa ONTUYECKOW CUCTEMbI HABMTaLMK B MOMELLEHWUN: HANINYKE;
mopynb Wi-Fi;

BUAEOKaMepbl: HaIn4ue;

Kamepa OnTUYECKOro rnoToKa: Hajmuue;

nepesaps>KaeMas aKKyMmynsTopHas b6atapes: Hanmuue;

nporpaMmMHoOe npuioxeHue ona nporpaMmmMrUpoBaHnAa U ynpasJieHUA, B TOM YUCne onAa

CcMapT¢OHOB;

B conepkanue
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— yHKUMA NPOrpaMMUPOBaHMSA HECKOJIbKMX NeTalolmx poboToB Ha OOHOM YCTPOWCTBE:
Hanuuue;

— MaTpUYHbIA MHAMKATOP C MOAY/IEM AATYMKA PACCTOSHUA C KPACHbIMU U CUHUMW CBETO-
amopgammn 8X8 — 1 wr.;

— MUKPOKOHTPOJIEP: ABYXbAAEPHbIV C OTKPbITbIM KOAOM;

— pacwupenue: 14-koHTakTHbIM nopT pacwupenus (12C, UART, SPI, GPIO, PWM, wucTou-
HWUK NUTaHKA);

— macca He 6onee 90 rp.;

— MaKcuMasbHOe NoJsIeTHoe BpeMs: He MeHee 13 MUHYT.

Puc. 15. Bug y4ebHoM netatowen poboToTeXHUHECKOW CUCTEMDI
c CV kamepoii

lMonueaox ons BI1JIA

Certyaroe orpakaeHue 30Hbl nonetos 3X3x3 meTpa.

Puc. 16. Bug nonuroHa

B conepxaHue 15
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lpomuBoydapHeil nnaHwem

TexHUUecKHe xapaKTEepPUCTUKHU:
lNpoTMBOynapHbIM NnaHwWweT Ans NpoBeAEeHUs MONEBbIX pa-
60T, B T. 4. cOOpa AaHHbIX HA MECTHOCTM.

GPS /noHacc- npuemHuk (HaBuzamop)

TexHunueckune xapaktepuctuku: GPS-npuémHuk ans opuen-
TUPOBaHWA Ha MECTHOCTM M C BO3MOXHOCTbtO cbopa reonpo-
CTPAHCTBEHHbIX AAHHbIX.

GARMIN

Puc. 18. Bug GPS/
MOHACC- npuemMHuka

LLImamuB co cgepuyeckol 20108kol

TexHUYeCcKMe xapaKTEPUCTUKHU:

— wrTatuB gns oTtoannaparypbl;

— naHopaMHas rooBKa;

— naHopaMHas rosioBKa Afs CbeéMKU cepuyeckmx lNaHo-
pam.

Puc. 19. Bup, wratmea

16 B conepxanue
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3epkansHsiti pomoannapam + o6vekmuB

TexHU4YecKue xapaKTepUCTUKHU:
cdoToannapar ons cbeMKM chepuyeckux naHopam, HasemMHoW GoTorpamMmeTpun U npea-
METHOW CbEMKMU.

Puc. 20. Bug doTtoannapara

LLlupokoyzoneHell 06vekmuB Fisheye

TexHMYeCKMe XapaKTepUCTUKU: OObEKTUB AN CbEMKU chepu-
YeCcKMX naHopam.

Puc. 21. Bug obbekTuBa

JlazepHoil 0aneHomep

TexHUYecKne xapaKTEPUCTUKU: Nla3epHbIA AanbHOMEp ANs W3-
MepPeHUs PacCTOsSHWM AnA co3faHua TouHbix 3D-mopeneit nome-
LLEeHWH U Apyrux oObeKToB.

BaTO" S0

Puc. 22. Bup nasepHoro
JanbHoMmepa

B conepxaHue 17
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Mo nporpamme «HaHoTexHONOrMM» BXOAUT cnepylouee obopyaoBaHue.

Memannoepachuqeckuli Mukpockon
uccnedoBamesnibCKo20 Knacca

TexHuuecKne xapakTePUCTMKU: 0BnacTb nNpuMeHeHus
MMKPOCKONa — aHanu3 MUKPOCTPYKTYP Henpo3payHbix
0ObEKTOB, MeTa/yIMYecKux pgetanen, ¢oTowabsoHos,
onpenesieHne BefIMYMHbI U PACMONIOXKEHUA 3EpeH MeTan-
na, KOHTPOJIb COCTOSIHUA CTPYKTYPbl MOBEPXHOCTHOIO C/10A
nccnepyemoro obbekTa, BbisB/ieHWE MUKPOLEdEKTOB, Bbi-
ABneHne nedeKToB KpUcTaninyeckoro ctpoeHuns. Metoapi
MCCeJOBaHWI: OTPaXKEHHbIW CBET, CBET/IOE Nosie, TEMHOE
none, nonapusaumsa, ANK koHTtpact

Cmepeomukpockon

TexHuuyeckue XapaKTepUCTUKHU:

CTepeoMUKpocKon cuctembl [peHa ans maHunyns-
UMM ¢ obbektamu, npenaposasbHOM paboTbl, oue-
HOYHOro NPOCMOTP3;

KpaTHOCTb TpaHcdoKauuu: He MeHee 1:7,8;
pabouee paccrtosHue: He MmeHee 110 mm;
CBETOAMOAHbIN KOJIbLLEBOW OCBETUTESb: HAUYHKE;
uBeTHas uMdpoBas Kamepa: Hanuuue;
nporpamMHoe obecrneyeHune: Hannuue;

pabouas CTaHUMA: HanMume.

Kamepa ons mukpockona C-Mount

TexHU4YeCcKHe XxapaKTEepPUCTUKMU:

usetHon CMOS ceHcop: Hanunuue;
marpuua: He meHee 1/2.3»;
nHtepceic: USB 2.0;

nuTtaHue: 5 B.

@omoannapam 014 3kcnpecc-¢pomozpagupoBaHus
8 nabopamopuu

TexHU4YeCcKHe XxapaKTEepPUCTUKMU:

18

paspelleHre matpuubl: He meHee 20 Mn;
peXKuMbl POKYCUPOBKK: aBTOMATUYECKUI, PYHHOM;
TanMMep: Hanuuue.
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Puc. 23. Bug mukpockona

Puc. 24. Bup ctepeomukpockona

Puc. 26. Bug dotoannapara

B conepkanue




MHOOPMATHUKA @3 KBAHTOPUNYM

AHanumuyeckue Beceol

TexHWYecKne XapaKTepUCTUKU: NpefHasHayeHbl [ns
TOYHbIX M3MEPEHUN MaccCbl, MO3BOJIAOT KOHTPOJIMPOBATbL
n3MeHeHunsa maccbl ¢ ToyHocTbio 0,01 mr.

Puc. 27. Bun Becos

JlabopamopHsie Becoi

TexHuuyeckne XapakKTepuUCTnKn: npegHasHad4eHbl OnA
TOYHbIX M3MepeHMl;'1 MacCcCbl, NO3BONIAIOT KOHTPOJZINPOBATb
MU3MEHEeHUs Maccbl C TOYHOCTbO 1 Mr.

lomozeHuzamop BepxHenpuBoOHbIl

TexHUYeCKMe XxapaKTEPUCTUKHU:

— rOMOreHMU3aTop C repMeTUYHLIMU NPOBMPKamu;

— nepeMeluvBaHWe, AWCNeprMpoBaHue, roMoreHusa-
UMS M NepeManblBaHMA C MOMOLLbIO OLHOM CUCTe-
Mbl — BO3MOXHOCTb NepeMeLlnBaTb NeCTUKOM, PO-
TOP-CTATOPOM, CTEKNIAHHLIMKU U  MeTaNIMYeCcKUMH
LIapUKamu;

— XMMWYECKM CTOMKana niactMacca;

— USB-uHTepdeic ana ynpaBneHus U LOKYMEHTUPO-
BaHUS;

— MOAAOH ANA 3aLMTbl OT NPOTEYEK XKUAKOCTU

JAucmunnsmop nabopamopHeili

TexHWYecKne XapaKTEPUCTUKU: AUCTUINATOP 3NEKTPU-
YeCKUW AN NoJyYeHWUs OUCTUNIMPOBAHHOW BOAbl AJ1S
Hy)XA nabopaTtopuMu aBTOMATU3UPOBAHHbIA, MPOTOYHbIN.
MpounseogutenbHoCTb OoT 3 1/4ac, EMKOCTb Baka-HaKonu-
Tens ot 6 n.

Puc. 30. Bup auctunnatopa

B conepxaHue 19
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Ynempa3zBykoBas molka

TexHUUYECKME XapaKTEepPUCTUKHU:

KBAHTOPUNYM WHOOPMATUKA

npegHasHayeHa 4S9 OYUCTKM 0OpasLoB, a TaKKe
HebonbWMX NabopaTopHbIX MPeaMeToB, ynbTpas-
ByKOBas npobonogrotoska ob6pasuos;
aHanorosoe ynpas/eHue;

ABYyX4aCTOTHasA Y/NbTpa3ByKOBasi MOWKa — BO3-
MOXHa MHTEHCUBHAA U BeperkHas YNCTKa B OLHOM
MoAenu;

uMdpoBON Aucnien oTobpakaeT yCTaHOBNEHHbIE
U TeKyLLMe 3Ha4YeHMsA NapamMeTpoB;

BO3MOXHOCTb Harpesa ot 30 go 80°C;
OTK/IIOYEHWE HarpeBa NpW OTCYTCTBMU XKMAKOCTM Puc. 31. Bua moviku

B BaHHe;

06paboTKa yNbTPa3ByKOM HauYMHAETCS aBTOMAaTUYECKMU Nocsie OOCTUMKEHUS 3adaH-
HOW Temneparypbl;

KOPMNYC MOMKMW BbINOJIHEH U3 HEPXKABEIOLLLEN CTaNlu, YCTOMYMBOM K KaBUTaLMK;
OObEM BaHHbI OT 2 /1.

Knacc y4ebHsbix 30HO0Bbix npogpunomempoB (c C3M)

TexHWUeCKMe XapaKTEPUCTUKW: BU3yasM3auusi TBEPAOTESIbHbIX MWUKPO- M HAHOCTPYKTYP
c nomouwpto C3M; obpaboTka 1 KonmyecTseHHbin aHanus C3M nsobparkeHuit.
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Puc. 32. Bup, knacca
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UWHOOPMATUKA

Llenmpugpyaa

TexHUUYECKME XapaKTEepPUCTUKHU:

MWHU UeHTpuUdyra ana 3agad MUKpoduasTpauum
1 pasgeneHus B paboyem guanasoHe

(no 6000 06 /MuH);

BMecTuMoCTb, mn: 8%2,0;

TanMmep, aBTOMaTU4YeCKoe OTKPbITUE KPbILLKK;
3alUMUTHAsA KpbILKa.

MaznumHasa mewanka ¢ nodoepeBom

TexHUUYECKMe XapaKTepPUCTUKHU:

npegHasHadeHa ans paboTt C XKMAKOCTAMM, Npo-
LleccamMy pacTBOPEHWSA, MPUrOTOBNEHUS OAHO-
POLHbIX CYCMEH3UW U 3MY/bCUM, LUTATUB B KOM-
MnaeKTe, MHCTPYMEHT NMPOOONOArOTOBKM;
AvanasoH HarpeeaHusa Temneparyp: 50—500°C;
Makc. 06bém (H,0): 5 n

HaepeBamenoHas nnumka

TexHUYeCKHe xapaKTEPUCTUKHU:

NAUTKa HarpesaresibHas naboparopHas c UHOU-
Kauuen Temnepatypbl U BO3MOXXHOCTbIO perynu-
POBKM Temneparypbl;

MHCTPYMeHT Npob0onoaroToBKu;

AManasoH HarpeBaHua Temneparyp, °C: 50—500;
MakKc. 06bém, n: 10;

cKkopocTb HarpeBsa, K/MuH: 5;

HarpeBaTefibHasA NnacTMHa, Matepua: Kepamuka.

B conepkanue

Puc. 33. Bup ueHtpudyru

Puc. 34. Bug marHMTHOM MeLLanku

=

Puc. 35. Bug nnvtku
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KBAHTOPHNYM

BoodsHasa 6aHs

TexHUUYECKME XapaKTEepPUCTUKHU:

npefHasHayeHa as1a peleHns 3aaady TepMo-
CTaTMpOBaHWA, He TpebyloWmnX BbICOKOM
TOYHOCTM NOAAEPIKAHUA TeMMepaTypbl U o4-
HOPOAHOCTU TEMMEepaTypHOro nons B pabo-
yeM obbeme;

npuMeHseTcsa ONA TepMocTaTMpoBaHua ob-
pa3uoB U npob B cTakaHax, konbax u apy-
ro naboparopHon nocyae;

AManasoH perynMpoBaHusa Temneparypbl,
°C: +5 — +200;

0ObEM BaHHbI, 1 8.

CywuneHell wkag

TexHUYeCKMe XapaKTepUCTUKU: nabopaTopHbIi
CyWWnbHbIA WKad ANA Harpesa, BbICYLUIMBAHUSA
M TennoBon o6pPabOTKM pasMYHbLIX MaTepuanos
B BO3OYyWIHOW cpefe npu Temnepatypax [0
+350°C.

UcmoyHuk numaHus 1a6opamopHsil

TexHUYeCKHe xapaKTEPUCTUKHU:

22

npeAHasHayeH 4S8 NPOBeAEHUSA OMbITOB No
(bu3nKe 1 3NeKTPOXUMUMU;

KayeCTBO BbIXOOHOMO TOKa MO3BONSAET WC-
MoJib30BaTb €r0 B MUKPO3/IEKTPOHMKE;
BbIxogHoe HanpsixeHue oo 30 B;

BbIXOAHOM TOK A0 5 A;

3almTa OT NeperpysKku U NepenostoCoBKMU;
3/1EKTPOHHOE OTKJIOYEHUE HArpy3KM;
BbICOKasi CTabWNbHOCTb M Masibli YPOBEHb
nynbcauuu;

naBHas yCTaHOBKA BbIXOAHbIX NapaMeTpoB
perynatopamu PYBO /TOYHO.

UWHOOPMATUKA

Puc. 36. Bug 6anu

Puc. 38. Bug uctoyHuka nutaHus

B conepkanue




Pecpakmomemp

MHOOPMATUKA @@ KBAHTOPUYM
®

TexHUUYECKME XapaKTEepPUCTUKHU:

— npefHasHayeH Ans onpepeneHvs nokasarenen
NPefioM/IeHUA  HearpeccuMBHbIX  MPO3PayHbIX
YXMOKOCTEN U pacTBOPOB;

— [ManasoH M3MepeHus: nokasarena npesiomne-
Hus (nD) ot 1,2 po 1,7 maccoBol Jonu Cyxux
BewlecTs (caxapos3bl) B pactsope ot 0 go 100 %.

Puc. 39. Bug pedpaktometpa

Cocyo vroapa

TexHuuyeckne xapakTtepucTuku: cocyn [btoapa
npeaHa3HayeH 4N1a ASIMTEe/IbHOro XpaHeHUs, TpaHcnop-
TUPOBAHWUA U UCMOMNb30BAHUA HEOONbLUMX KONUYECTB
»Xuakoro asota. Bmectumoctb He meHee 10 n.

Puc. 40. Cocyp, Optoapa

MydpensHas neds

TexHUMYECKMEe XapaKTEPUCTUKHU:

— naboparopHas MydesibHas neyb 4s noaroTos-
KM Npob B XMMWUYECKOM aHasu3e, NpoBefeHus
HarpeBa, 3aKasiku U 0bXura Matepuanos B BO3- =
AyLHOM cpene npu Temnepatypax go +1000°C;

— 06béM paboyer kamepbl, He MeHee n: 5.

L

Puc. 41. Bug neuun

B conepxaHue 23
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KBAHTOPUNYM WHOOPMATUKA

Mo nporpamme «JHepreTuKa» BXOAUT crieaylowee obopyaosaHue:

YuebHbil Habop 015 npakmukymoB8 «AnemepHamuBHas s3Hepeemuka. Bce 8 oOHom»

CocrtaB Habopa:

naHenb ¢ conHevHbiMu H6atapeamu 0.5 B, 840 MA: He meHee 1 wrT.;

naHesb C conHe4HbiMK batapesmu 1.5 B, 280 MA: He meHee 1 wrT.;

naHesb C conHe4HbiMK batapesmu 2.5 B, 420 MA: He meHee 1 wrT.;
UHXXeHepHas nnaropma s COOPKM 3NEKTPUUECKMX Lieneit: He MeHee 1 wr.;
MOZyNb NOACBETKU: He MeHee 1 WrT.;

MOZy/Nb NOTEHUMOMETP: He MeHee 1 wT.;

MOZy/b C Nbe303/IEMEHTOM (3yMMepoM): He MeHee 1 wWT.;

MoZy/b C NaTPOHOM WU NNAMMOYKOM: He MeHee 1 wWT.;

mMoaynb MoTop 6e3 penykTopa: He MeHee 1 wr.;

Habop LBETHbIX AMCKOB /151 AEMOHCTPALMM ONMTUYECKUX UIMIIO3UIA: HaNnuue;
Habop NNacTuH A5 3aTeMHEHUS MOAY/IEN C COMTHEYHbIMK BaTtapesaMu: Hanuuue;
mMogaynb-koHaeHcatop 5@, 5.4B — He meHee 1 wr.;

Habop BETPOBOro potopa: Ha/lnuue;

BEHTUNATOP: He MeHee 1 WT.;

BETPOBOW YeTbIPEX/IONACTHON pOTOp B cOOpE: HaNMume;

BeTpoBas TypbuHa: He MeHee 1 wr.;

reHepaTop C Py4YHbIM NPUBOAOM: HaNYKE;

Mogesib aBToMobuns: He meHee 1 wr.;

3MeKTpoABUraTesib AN MOAENM aBToMobuns, paboTaloLmii oT TONJIMBHOM BOAOPOAHOM
AYEUKU: HaNnuue;

MOZY/Nb A1 UBMEPEHMA TOKA U HaMPSXXEHWUSA: HaNlMuYKe;

MOy b NUTAHWUSA: HANUYUE;

USB-nogknioyeHne ans npsAMOro NoAKIOYEHUS K KOMMbIOTEPY: Hanuvue.
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Puc. 42. Bup Habopa
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MHOOPMATHUKA @3 KBAHTOPUNYM

Moodesns 2ubpudHozo aBmomobusns

TexHUYecKne XxapaKTEepUCTUKU: ONSA WU3YYEHUS U
NPOrpamMMMPOBAHUA PA3/IMYHBIX PEXXMMOB PaboTbl M-
OPUOHON CUCTEMDBI; KOHAEHCATOP-aKKyMynATOopHas 6a-
Tapes — TOM/IMBHbLIN 3/1EMEHT CO COOPOM [aHHbIX Ha
cTeHpe.

Puc. 43. Bug aBTomob6uns

KoHcmpykmop 015 usyyeHusi 31eKmpOoHUKU
U 3Hep2emuKu

TexHUYeCcKne XxapaKTepUCTUKU: NOCTPOEHUE CUCTEM
JHEProMeHeQKMEHTa, B TOM YMUC/ie 3/IeKTpOnuUTaHue
YCTPOUCTB OT BO30OHOBMAEMbIX UCTOYHUKOB 3HEPrUu
yepes uHTepdenc USB.

Komnnekm nosicHaouwul ¢pusuyeckue
U XuMuyeckue ocHoBbl pabomel UCMOYHUKOB
3Hepauu U 3/1IeMEHMbI MEXAHUKU

TexHuuyeckne XaPaKTEPUCTUKU. IKCMNEPUMEHTbI NO
3HepFOCHa6>KeHMi0 Mogenu 3ﬂeKTpOMO6M}'I$I C ncnosb-
30BaHMEM He MeHee 4eTbipex pa3/inidHbiX UCTOYHUKOB
ANNIEKTPOIHEPIUN.

JlabopamopHsIli UCMOYHUK NUMAHUS

TexHUuYeCKMe XapaKTEPUCTUKU:

— Ha/Muue He MeHee ABYX KaHasos,

— MaKCMMasibHOe BbIXOAHOE Hanps>KeHWe: He Me-
Hee 30 B;

— MaKCUMaJibHbI BbIXOOHOW TOK He MeHee 5 A.

Puc. 46. Bug uctoyHuKa nutaHus

B conepxaHue 25
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KBAHTOPHNYM

leHepamop Bo0opoda 0159 3apsAOKu
Memasno2uopuodHbix Kapmpuoxel

TexHU4YecKHe xapaKTEepPUCTUKMU:

— nony4yeHve BOAOPOAA M 3apajKa MeTaiornapuaHbIX
KapTpuaxew;

— MNPOM3BOAMTENbHOCTb Bogopoda: He meHee 50 mn/MuH;

— uucToTa Bopopoaa He MeHee 99,999 %.

Umumamop Bempa

TexHU4YecKHe XxapaKTEepPUCTUKHU:

— CO3[aHMe BO34YLIHbIX MOTOKOB A/1A 3KCNEPUMEHTOB
B 0611aCTM BETPO3HEPreTUKH;

— HaNu4yve He MeHee NATU CKOPOCTEN BpaLLEHUS pPOTO-
pa 1 nynbTa AUCTaHLMOHHOIO yNpaBieHuUs;

— BO3MOYHOCTb U3MEHEHMA HanpaBleHUsA NOTOKa BO3-
Ayxa v 3anycka 6e3 pacceuarens.

l/lmumamop cosiHeyHo20 cBema

TexHU4YeCcKHe XxapaKTEepPUCTUKMU:

— BO3MOYHOCTb HaMOJIbHOM Y HACTOJIbHOM YCTAaHOBKM;

— BO3MOJHOCTb MMMUTAUMM 3aTeHeHusa (nacMypHbIn
A€Hb);

— WCMONb30BaHWE rasioreHOBbIX rPEeoLLMX Namn.

Hucmunnamop

TexHWYecKne xapaKTepUCTUKU: NonyyeHue AUCTUNIUPO-

BaHHOMW BOAbl; MPOU3BOAUTENIBHOCTL: He MeHee 111 /u.
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UWHOOPMATUKA

Puc. 47. Bup reHepatopa

Puc. 48. Bup vmutatopa

.

Puc. 49. Bug nmutatopa

Puc. 50. Bug onctunnstopa
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MHOOPMATHUKA @3 KBAHTOPMNYM

lazoaHanuzamop Bodopoda

TexHUUYECKME XapaKTEepPUCTUKHU:

MaKCMMasibHOE KOJIMYECTBO KaHasoB: He MeHee 4;
pabounit gmanasoH temneparyp: ot —40°C go 60°C.

Puc. 51. Bug razoaHanusartopa
Bogopoga

YqebHoll Habop 015 npakmukymoB « TepmanbHas sHepaus»

Ha6op ekniouaer:

MOAY/b FMAPaBIMYECKON TYypOUHbI, He MeHee 1 wwiT.;
Habop A/1A yCTaHOBKM Moayns TypbuHbl, He MeHee 1 wrT.;

MoAy/b MaHOMeTp, He MeHee 2 6ap;

MOAy/b MaHOMeTp, He MeHee 4 6ap;

BMYCKHOM pa3beM, He MeHee 1 wrT.;

Habop ana obecneyeHus NoToKa, AMamMeTp He MeHee 4 MM 1 He Bonee 5 mM;

Habop ansa obecnedyeHus NOToKa, AMameTp He MeHee 8 MM u He Bonee 9 mMm;

Habop ana obecneyeHuns NoToka, AuamMeTp He MmeHee 12 MM u He 6onee 15 mMm;
aNtOMUHWUEBBIN KENC ANl XPaHEHUA U TPAHCMOPTUPOBKK Habopa, He MeHee 1 wT.;
ACUHXPOHHBIN reHepaTtop, He MeHee 1 WT.;

MoZy/b AN U3MEePEeHUA TOKa U HanpsXeHus, He MeHee 1 WT.;

moay”nb Jlamna, He meHee 1 wrT.;

moayne CU, 2MA, KpacHbIi, He MeHee 1 wrT.;

MOZy/Nb CUrHaNbHbIM, He MeHee 1 WT.;

mMoay/nb MoTop 6e3 penyKTopa, He MeHee 1 wr.;

UHXXeHepHasa nnatgopma ans cOOpPKU 3NeKTPUHECKUX Lenen Manas, He MeHee 1 wr.;
mopynb Pesuctop, He meHee 1 wrT.;

npoTo4yHasa Kamepa, He MmeHee 1 wrT.;

Habop LBETHbIX AUCKOB A1 UIIO3KUK, He MeHee 1 wT.;
Habop coeaMHUTENbHbIX 3/1IEMEHTOB, He MeHee 1 wiT.;
BOAOMEp C gucnneem, He meHee 1 wr.;

XOMYT, He MeHee 2 WrT.;

MHCTPYKUMA Mo 6e30MacHOMY MCMO/b30BAHUIO KOM-
NMOHEeHTOB Habopa U HadYa/lbHOMY 3Tarny BBOAA B 3KC-
nnyarauuto, He meHee 1 Wwr.;

BKNAAbILL CO CXEMOM pa3MeLLEeHUs KOMMOHEHTOB Ha-
6opa, He MeHee 1 wrT.;

TKaHeBbIM wnaHr 12 /18 mm, anvHa He meHee 0,2 m;

CcoeauHUTENbHbIM NPOBOJA YepHbIK, He MeHee 50 cwm; ¥
COeAMHUTENbHBIVM NPOBOJ KpacHbIi, He MeHee 50 cm;
COeaNHUTENbHbIM NPOBOS YEPHbIN, He MeHee 25 cm. Puc. 52. Bug yyebHoro Habopa

B conepxaHue 27
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KBAHTOPHNYM MHOOPMATUKA

Xautek (AOAUTUBHDbIE TEXHONIOIMUM)

Llenbio u3yyeHusa paHHOW NporpaMMmbl ABNAETCA:

— nony4YeHWe OCHOBOMOAraloLWmMX 3HaHUM O NPUMEHEHUN HOBEMNLLIMX TEXHOIOMUH;

— 3HaKOMCTBO C AOCTUXKEHUAMU B 06N1ACTU afAUTUBHBIX TEXHOOTUIA;

— pasBuTME KOMMETEHUMM yuyawerocs B 061acTM BbICOKMX TEXHONOMMM, B YACTHOCTM
3D-neyatut, CNOCOBCTBYIOLLMX CTAHOBNEHUIO TBOPHYECKOW JIMYHOCTH;

— dopMHUpoBaH1e yMeHU paboTbl C BbICOKOTEXHOMOMMYHBLIM 060PYAOBaHUEM;

— pasBuTHE MHTEpeca K U30bpeTaTenbCTBy, MHXEHEPUM MOCPEACTBOM KEMCOBOW CUCTEMDI
0b6y4eHUs 1 NPOEKTHO-UCCIe[0BATENIbCKON AEATENIbHOCTU YYaLLMXCS.

NMnaHupyemblie pe3ysbTaThl 0OCBOEHUA NPOrpamMMmbl

,D,J'IFI AOCTUXKEHNA nocTaBfieHHOM uenn nnaHupyetca oCTuxKeHue JIMYHOCTHbIX, MeTanpen-

MEeTHbIX U NpeaMEeTHbIX Pe3y/ibTaTOB.

28

JInyHoOCTHBIE:

— dopmMurpoBaHue NpodeccMoHaNbHOro caMoonpenenieHus, 03HaKOMJIEHWE C MUPOM NPOo-
theccuit, cBA3AHHbIX C NPUMEHEHUEM aAAUTUBHBIX TEXHOJIOTMIA B NPOMBILLIEHHOCTH;

— dopMHpoBaHUe yMeHUsi paboTaTtb B KOMaHAE;

— pasBUTME BHMMATENIbHOCTU, HACTOMYMBOCTH, LLeSIeYCTPEMSIEHHOCTH, YMEHUSA Npeoaone-
BaTb TPYAHOCTH;

NpeameTtHble:

— ¢opmMupoBaHMe NOHATUM O pas3nnyHbiX KomnoHeHTax 3D-npuHtepa Ultimaker u nnat-
dopmbi-cnancepa Cura 3D (nporpammHblie 610KM MO pasgenam, MCMONHUTESbHbIE
YCTPOMCTBA, KHOMKW yNpaBneHUs 1 T. A.);

— dhopMUpOBaHME OCHOBHbIX MPUEMOB UCNONb30BaHUA nnatdopmbl-cnancepa Cura 3D;

— ¢opMUpoBaHMe OCHOBHbIX NPUEMOB ncnonb3oBaHua 3D-npuHTepa Ultimaker.

MeTtanpegmeTHble:

— o0cBOeHMe cnocoboB peLleHUs NpobieM TBOPYECKOIO XapaKTepa B KMU3HEHHbIX CUTya-
umnax;

— opMHpoBaHKe YMEHUI CTaBUTb Liesib — CO3[4aHWe TBOPYECKOW paboTbl, NiaHWpoBa-
HUe LOCTUXXEHUS 3TOM Lenn, Co3haHue BCnoMorartesibHbIX 3CKU30B B npoLecce paboTb;

— UCMNonb30oBaHWe cpeacTB MHPOPMALMOHHbBIX U KOMMYHUKALMOHHbIX TEXHOOMUI ANA pe-
LUEHUSA KOMMYHMKATUBHbIX, MO3HABATE/IbHbIX M TBOPYECKMUX 3a4ay;

— dopmMupoBaHU1e KylbTypbl UCMONb30BaHWUA aAAUTUBHBIX TEXHONIOTUIM B KU3HM;

— ¢dopmMrpoBaHME HABbIKOB aHaM3a U CaMOaHaN13a;

— opMHpoBaHKe yMEHUsI apryMeHTUPOBATb CBOKO TOUKY 3peHUs Ha Bbibop cnocobos pe-
LLIEHUS NOCTaBNEHHOW 3aaauMu.

B conepxanue
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MDopmbl KOHTpONA

Bo Bpems npoBepeHus Kypca npeanosiaraeTcs TeKyLW MM, NPOMEXKYTOUHbIM U UTOrOBbIA KOH-
TPOJib.

TekyLni KOHTPOSIb NMPOBOAMUTCS HA KaXKAOM 3aHATUM C LeNblo BbiSIBIEHUSA NPaBUIIbHOCTU
NMPUMEHEHUS TEOPETUYECKUX 3HAHMM Ha MpPaKTUKe. ITOT BUA KOHTPONSA MOXKET ObiTb peannso-
BaH MNOCPEeACTBOM cCrefylolmx popM: HabnogeH1e, MHOUMBUAYaNbHble Beceapl, TECTUPOBaHHWe,
TBOpYEeCKue paboTbl, MpaKTUYecKne paboTbl, KOHTPOJIbHbIE BOMPOCHI U T. 4.

[MpoMeXXyTOUHbIM KOHTPOJIb MPOBOAMTCA B PaMKax NPOMEXKYTOYHOM aTTecTalmu nocne usy-
YEHWA HECKONIbKUX MoAyfier B BUAE MOArOTOBKM M 3alLMTbl TBOPYECKMX (MPOEKTHbIX) pabor,
COpPEBHOBAHWM U COCTSA3AHWUN.

NMpumep copeBHOBaHUA «APXUTEKTOP NPOCTPAHCTBA»

Lenb: onTMMuaMpoBaTb pacrnofioXeHue TPexXMepHOM MOgenu, 3anporpaMMuMpoBaTh
3D-npuHTEp Ha 3anycK neyatu, MPOBECTU NeYaTb B KpaT4anilne CPOKH.

KomaHgbl coctonT Tonbko U3 1 yyacTtHuKa.

MNpaBuna u noacyeT OYKOB:

1) 3agaya cocTouT B TOM, YTOObI NOMYUYUTb TPEXMEPHOE HaneyaTaHHOe U3fesiMe B Kpatdyau-
LLIKE CPOKMU;

2) MakcumasnbHoe BpeMs — 5 MuH;

3) nobepuTenem CTaHOBUTCA KOMaHAA C Jly4LWMM BPEMEHEM.

Tect no Teme «ApauTHUBHbIE TexHOoNoruu. basoebie noHATHA»
(kypcuBom BeideneHol npaBunsHele omBemei)

1. Oteu-usobpetatenb TpexmepHoM neyatn?
A) Yak Xunn

B) Xonn HukcoH

B) kek Mn. KeHegu

N Hukona Tecna

2. [ata nosienenus nepsoro 3D-npuHTtepa?
A) 1987
b) 1988
B) 1905
r) 1986

3. MNepBas TexHoNOrMa aganTUBHOrO NoctpoeHusa — 3D-nevatn?
A) FDM
b6) SLA
B) SLM
N SLS

4. [Jarta nosiBneHusa tepmuHa «3D-nevartb»?
A) 1988
B) 1986
B) 1995
I 2005
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5. B kakux cchepax ucnonbytotcs 3D-npuHTepbi?
A) CenbcKkoe x0351CTBO

B) ABnactpoeHue

B) Bo Bcex nepeyqucneHHbix

) AsTomobunectpoeHue

Mpv npoBefeHUKn UTOroBOKM aTTectauum B popmMe NPOeKTHOW paboTbl 3aaaHNe OPUEHTUPO-
BaHO Ha WHAMBKWAYaNbHOE UCMONHEeHWe. 3aluTa MTOroBOro NpoeKTa NpoxoauT B hopMe npea-
cTaBfieHus obyyaloLMMC TEXHUYECKOro 3aaHuns Ha NPOEKT, paboTatoLero Koga, OTBETOB Ha
Bonpockl npenogasarens. O6cy)xaeHue ¢ ydawmmMmucs JOCTOMHCTB U HELOCTAaTKOB NPOEKTa.

Mopynb 1 «Mnardpopma-cnarcep Cura 3D»

B pesynbrare M3ydeHus gaHHoro mogyns ydawmecs 6yayt:

3HaTb Ha3BaHWA Pa3/IMYHbIX KOMMOHEHTOB N1aThOPMbI:

— WHCTPYMEHTbI 419 OpUEeHTaLMKU TPEXMEPHOWM MOAENM Ha NeyaTHou nnatgopme;

— naHesnb yrnpas/eHus;

— nporpammHbie 6/10KM No pasgenam;

— KHOMKMW ynpasieHus.

yMeTb:

— ucnonb3oBarb nnarcdopmy-cnancep Cura 3D pna noctaHOBKM Ha neyatb TPEXMEPHbIX

Mopeneu;

— COXpaHSATb U 3arpykarb NPOEKT.

PekomeHayeM pa3butb Matepran Moayss rno ypoKaMm CriefytoLmMm obpasom.

Ypok 1. AnautmeHble TexHonoruu. basoeblie noHATUSA

Ypoku 2 n 3. 3HakomcTBo co cpegou Cura 3D

JlabopatopHas pabota 1. CosgaHue npocTerwnx nNporpammHbiX anios Afs neyatu Ha
nnarcpopme Cura 3D.

Mopgynb 2 «MporpammupoBaHue 3D-npunTtepa Ultimaker»

B pesynbrare M3yyeHus gaHHOro Mogyns ydawmecs 6yayt

3HaThb:

— TexHu4eckoe yctpoicTteo 3D-npunHtepa Ultimaker;

— NonMMepHble MaTepuarbl, MCNOJb3yeMble A5 NeYaTw;

yMeTb:

— MNPUMEHATb Ha NPaKTUKe NoJslyYyeHHble 3HaHUs U3 moayns 1;

— npoBoauTb HacTpoiky 3D-npuHTepa Ultimaker ons neyatu TpExmMepHbIX U3Lenui;
— CTaBWTb Ha Ne4yaTb TPEXMEPHbIE MOAESNIU Pa3/IMYHbIX KOHbUIypaLmi.
PekomeHayeM pa3butb Matepran Moayss rno ypoKam criefytolmm obpasom.

Ypok 4. 3nakomcteo ¢ 3D-npuHTepom Ultimaker. Matepuansl ans neyartu.

Ypoku 5 u 6. MNMpouecc neyatn nsgenuin.

JlabopatopHas pabora 2. Hactpoiika 3D-npuHTepa Ultimaker.

JNaboparopHas paborta 3. lNeyatb M3genuit pasnuuHon KoHdurypaumu. MonHbIn LuKa.

Moaynb 3 «TBOpYECKMI NPOEKT»

Mpu BbINOMHEHWM TBOPYECKMX MPOEKTHbIX 3aJaHUi YYEeHUKW OyayT paspabartbiBatb CBOM
cobcTeeHHble nporpammbl. OCHOBHOM 3a4ayelt TBOPYECKOro NPOEKTa ABMSETCA Pa3BUTHUE JNY-
HOCTHbIX U NPOECCUOHAsbHBIX YMEHUH B UcMonb3oBaHuK 3D-npuHTepa.
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MnaHbl yuebHbIX 3aHATUN

Mopynb 1 «Mnardpopma-cnarcep Cura 3D»
Ypok 1 «AddumuBHelie mexHonoz2uu. bazoBsie noHamusa»

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypokKa: 3HaKOMCTBO C aAAUTUBHBIMU TEXHOIOTUAMMU MeYaTu.

MnaHupyembie pesynbrarhi:

[pedmemHsie: nonyyeHre MHGOPMALMU O MUPOBBIX TEHAEHLUMAX B PA3BUTUM aAL4UTUBHbBIX
TEXHONOT M.

MemanpedmemHeole: yMeHWe CaMOCTOATENIbHO ONpeaensATh Lenu cBoero obyyeHus, CTaBuTb
u bopmynuposarb ans cebs Hoeble 3aaa4u B yuebe v No3HaBaTe/IbHOW AeATENbHOCTH; yMEHWe
KOHTPOJIMPOBaTbh M KOPPEKTUPOBATb y4ebHylo AeATe/IbHOCTb, CNOCOBHOCTb CTaBUTh U hopMy-
nupoBsartb Ana cebs uenu 4enMcTeuii, NPOrHO3MpPOBaTh PesysbTartbl, aHAIM3MPOBATh MX.

JluyHOCMHbI€E: TOTOBHOCTb M CMOCOBHOCTL OBYYAIOLLMXCA K CAMOPA3BUTHIO U JIMHHOCTHOMY
camoornpeaeneHuto; chopMUPOBAHHOCTb MX MOTMBALMKU K OOYYEHUIO M LeNeHanpaBieHHOM
no3HaBaTe/IbHOM AeATENbHOCTH.

Bpema peanusauyuum: 1 akagemumyeckum yac.

O6opynosaHue U MaTepUasbl: KOMMNbIOTEPbI C BbIXOAOM B ce€Tb MHTepHeT, npoeKTop, UH-
TepaKTUBHas JOCKa.

Xop ypoka
|. 3Tan usyyerusa Hosoro matepuana — 40 MuH.

,ﬂeﬂmeﬂbHocmb yqyumesia; 3HaKOMUT o6yl-|arou.|,14xc;| C HOBbIM MatepuvasioM C UCNOJib30Ba-
HHWeM ceTu MHTepHeT M npe3eHTaunMOHHbIX MaTepunalioB.
,ﬂeﬂmeanocmb yyawuxca: cnywaioTt obbsACHeHUe yyunuTend, BbINOMHAKOT 3a4aHUA.

,qUGOKMU'-IECKue mMamepuaniel

OnucaHune BUOOB aAAUTUBHBIX TEXHOIOMMIM NPOU3BOACTBA.

TexHonorua «TpéxmepHon nevatn» nossunack B KoHue 80-x rr. XX B. MNuoHepom 3toi 06-
nactu saensetca komnanusa 3D Systems, koTopas paspaboTana nepsyto KOMMeEpPYECKYto cTepe-
onutorpacmyeckyto mawmHy — SLA — Stereolithography Apparatus (1986 r.). [lo cepeauHbl
90-x rr. oHa MCNoONb30BaNach rMaBHbIM 06Pa30OM B HAy4YHO-UCCNEA0BATENIbCKON U OMbITHO-KOH-
CTPYKTOPCKOMN AEATeNbHOCTH, CBSA3aHHOW C 0BOPOHHOW npoMbiwieHHocTbio. Nepebie nasep-
Hble MalWHbl — CHadYana crepeonutorpaduyeckme (SLAmalmHbI), 3aTeM NOpPOLUKOBbIE
(SLS-mawmHbl) — 6binn upe3mMepHO LOPOrH, a BbIBOP MOAE/NbHbIX MaTepUasioB BECbMa CKPOM-
HbiK. LLInpokoe pacnpocTtpaHeHue umMdpoBsbix TexHonoruii B obnactu npoektuposanus (CAD),
mMopenvpoBaHusa u pacyétos (CAE) n mexaHoobpaboTkm (CAM) cTMynnMpoBano B3pbiBHOM Xa-
pakTep passutua TexHonornin 3D-neyatun, u B HacTosLLEE BPeMsa KpalHe CI0XKHO yKasaTb 00-
NnacTb MatepuasibHOro NnpoOW3BOACTBA, MAE B TOW W/IM MHOWM CTEMEHU He MCMOo/b30BasMCh Obl
3D-npuHTepbl. PaHee 3T1 TEXHONOMMKU Ha3blBANIMCh «TEXHOMOrMAMU OLICTPOro NPOTOTUMNMPOBA-
Hus» (oT aHmuickoro — Rapid Prototyping). OgHako TepmuH RP-texHonorMm nososbHo 6bi-
CTPO ycCTapesn U B HacTosiLL,ee BPeEMS He OTpaXKaeT B NOJSIHOW Mepe peasnibHOW CyTU TEXHONOTUMU.
MeTogamu «BbICTPOrO NPOTOTUMIMMPOBAHMSA» Celyac M3roTaB/MBAOTCA BMOJIHE KOMMEPYECKHUE,
TOBapHbIe U3LeNnsA, KOTOPbIe Y)Ke Heb3s Ha3BaTb NPOTOTUNAMU — WMIIAHTATbl U 3HAOMNpPOTe-
3bl, MUHCTPYMEHTbI U IUTeNHbIe (DOPMbI, AeTaiv CaMOJIETOB U CNYTHUKOB, U MHOroe apyroe. Aa-
JOMTUBHbIE TEXHOIOMMM NPeanonaraloT M3roToeneHune (noctpoeHune) dusmnyeckoro obbekTa (ae-
Tanu) METoOM MOC/IOMHOrO HaHeceHus (DobaeneHus, aHm. — «add») matepuana, B OT/iMuMe
OT TPaAMLMOHHbIX MeToLOoB (hOPMUPOBAHNUSA AeTaNM, 3a CYET yaaneHusa (subtraction — BbluuTa-
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HWe) maTtepuana mu3 maccuea 3arotoBku. Cytb Additive Manufacturing (AM) moxkeT 6bITb npo-
WNNIOCTPUPOBaHa NPoCTbiM NpuMepomM (pucyHok 1): CAD-mopens— AM-mawmnHa— petansb.

DESIGN PROCESS

Puc. 53. TexHonoruv Additive Manufacturing

Mpu Mcnonb3oBaHUM aaAWUTUBHBIX TEXHONOMMKM (B aHrNos3bl4HOW NuTepatype — Additive
Manufacturing, Additive Fabrication, unn AM- n AFtechnologies) Bce ctaguu peanusauuu
npoeKkTa oT uaeu Ao marepuanusauuu (B 11l06OM BUAE — B MPOMEXKYTOYHOM WM B BUAE roTo-
BOM MPOAYKUMM) HAXOAATCA B «APY>KECTBEHHOM» TEXHONOMMYECKOW Ccpefe, B eAUHON TEXHONO-
rMYECKOM Lienu, B KOTOPOM Karkan TEXHOJIOrMYecKas onepauus Takke BbiNosHAeTCs B uudpo-
sort CAD /CAM /CAE-cucreme. MNpaKkTyeckn 3To 03HaYaeT peasibHbli nepexos K «6e3bymax-
HbIM» TEXHONOrMSAM, KOrda A/ U3roTOB/IEHUA AeTasiu TPaAUMLMOHHON ByMaXKHOW YepTEXHOM
LOKYMEHTaLMK B NpuHUMNe He TpebyeTcs.

Buabl TexHonormin:

Bed Deposition

MNpu Mcnonb3oBaHUKM JAHHOM TEXHONOMMK CHavana hopMUPYIOT CNOM, HaNpUMep, Hacbina-
0T Ha NOBEPXHOCTb paboyen nnarhopmbl AO3Y NOPOLLKOBOro Marepuana U paspaBHUBAIOT Mo-
POLLOK C NMOMOLLbIO POSINKA WU «HOXa», (POPMUPYS POBHbBIW CNIOWM MaTepuana onpeaenéHHom
TONUWMHbI. 3aTeM BbIOOPOYHO (CenekTUBHO) oOpabarbiBalOT NMOPOLWOK B CHOPMUPOBAHHOM
C/loe fla3epoM WK MHbIM CMOCcOoBOM, CKpenas YacTMUYKKU NMOopoLUKa (Cnnaenss Unun ckneusas)
B COOTBETCTBUM C TeKyLnM cedeHneM ncxogHor CAD-mopenu.

i =s]=1 3kl

MNATHCAME MOCTOEHAA

Puc. 54. Bed Deposition
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JTa TexHosormsa, HasbiBaeMas B aHroA3bliMHOM Tpaguummn «Bed Deposition», npegnonaraer
Ha/iMyne HeKor noBepxHocTH («bed»), Ha KoTopoi cHavana hopMUpyIOT C/IOW, @ 3aTeM B 3TOM
cnoe BbI6OPOYHO oTBEPXKAAIOT ((PMKCUPYIOT) CTpoUTeNbHBIM Matepuan. B npouecce oteepskae-
HWUA NONOXXEHWE NTIOCKOCTU NOCTPOEHUSA HEU3MEHHO, NPU 3TOM YacCTb CTPOUTENBHOIO MaTepua-
na (B paHHOM cly4ae — MOpOLUKa) OCTAéTCA B CO3AAHHOM CJIoe HETPOHYTOM. YKa3aHHOM Tex-
HOJIOrMM [OCTAaTOYHO TOYHO COOTBETCTBYET TEPMUH «CENEKTUBHBIN CUHTE3» WU «CENTIEKTUBHOE
nasepHoe cnekaHue» (SLS — Selective Laser Sintering). Tak Kak «0TBepKAAIOLWLMMY UHCTPY-
MEHTOM SBNSETCA Nnasep, KOTOpbl 30eCb, B OTIMYME OT JlazepHOM crepeonuTorpadum
(SLA-TexHONOrMK), NPUMEHAETCS B Ka4eCTBE UCTOYHMKA TEMNa, a He ynbTpadrMoneToBoro usny-
yeHus. Mocne 3aBeplieHns noctpoeHus nnatdopma-«bed» nepemellaetcsa B BepTUKaNbHOM
HanpaBNeHWU Ha BEJIMYMHY LUara rnocTpoeHus, Ha Hel hopMUPYIOT HOBbIM ClIOM — U NpoLuecc
NnoBTOpPAETCA A0 NofHoro noctpoeHua mopenu. Kpome SLS- u SLA-texHonorui, k Bed
Deposition oTHOCAT TaKkMe U3BECTHbIE TEXHOIOMUH, KaK:

— SLM — Selective Laser Melting;

— DMLS — Direct Metal Laser Sintering;

— EBM — Electron Beam Melting;

— Laser Cusing;

— SPLS — Solid Phase Laser Sintering;

— Ink-Jet unu Binder Jetting

— Direct Deposition

TepMUH Ha PYCCKMI MOXHO NEPEBECTM KaK «MNPSMOE WM HENOCPeACTBEHHOE OCaXKAeHUe
(Matepuana)», T. e. HaNpaBNEHUE 3HEPTUU U OCAXKAEHUE MaTepuana B KOHKPETHYIO TOUKY Mo-
cTpoeHusi. UHbIMKU cnoBamu, B OTIMMME OT NEPBOro BMAA, 34eCb He hopMUpYeTCS CIOW CTPOU-
Te/IbHOro Matepuasna Ha noeepxHoctu («bed») nnarcdhopmbl, a MaTepuan NOAAETCA B KOHKpET-
HOe MeCTO, KyAa B JaHHbIi MOMEHT BPEMEeHW NOABOAMUTCS SHEPTUA U rae UAET npouecc popmu-
poBaHusa getanu. MogobHO TOMy, KaK CBApLUMK MOABOAMT 3/IEKTPOA K MECTY, rae 3a CYET
aneKTpuyeckon ayru opmupyetcs 3oHa pacnnaea. K texHonorum Direct Deposition, oTHocAaT
cnepylowpe TeXHONOrUK:

— DMD — Direct Metal Deposition;

— LENS — Laser Engineered Net Shape;

— DM — Direct Manufacturing;

— MIJS — Multiphase Jet Solidification.

-
- N - NvHza

MeTannu4ecki =
MOPOLLOK

nnatopmMa NocTPoeHUs!
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Camolt pacnpocTpaHéHHOM U Haubonee nonynspHou TexHonorven aensetrca FDM (Fused
Deposition Modeling), peanusyemas komnaHnven Stratasys B MHOroYMCNeHHbIX MPUHTEPAXx
«nobUTENBCKOro» M «npodeccuoHanbHoro» Knaccoe. MUACTOK B BuAe MOMMMEPHOW HUTH
NOABOAAT K 3KCTPYAEPY, FAE NONMMEPHYIO HUTb PACMNABAAOT, U C €€ MOMOLLbIO hopMUpYIOT
(husnyeckyio Mmoaenb B COOTBETCTBUM C KOHUrypauuen cedenus suptyanoHo CAD-monenu.

TleyaTaroimnaa
TOJIOEEA

Moo emsHEIT
Tlnatdopnta MATepHAT

Puc. 56. TexHonorua FDM

MpuHTepsbl, pabotatowme no FDM-TexHonoruu, sensiotcs Hanbonee MaccoBbIMM, BbiNycKa-
IOTCA MHOrMMW KOMMNAHUAMMK B KOJIMYECTBE HECKOJIbKMX AECATKOB TbICAY B rofi, O4HaKO OCHOB-
HOe MUX NpUMeHeHWe orpaHuyMBaeTca cepor obpa3osBaHuUs, «AOMaLLHEro» MoAeIMpPOBaHUA
U pasB/ievyeHus.

Il. Uhdbopmaums o fomalluHeM 3aaHUKU, UHCTPYKTAXK MO €ro BbIMNONHEHUIO —3 MUH.

3adaHue. NpoynTath LOMNONHUTENBHYIO MH(OPMALMIO O BUAAX aAAUTUBHBIX TEXHOMOMMM

[ll. 3Tan pecnekcrm feATeNbHOCTU HA YPOKe — 2 MUH.

Yuutenb cnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YpOKa, YTO MOHPABWUIOCH, a HTO
OblNO HEMOHATHO.

Ypoku 2 u 3. 3HakomcmBo co nnamgopmoii-cnaiicepom Cura 3D

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoKa: 3HaKOMCTBO C aAAUTUBHBIMU TEXHOJIOTUAMMU MeyaTi.

MnaHupyemblie pesynbrarhi:

lpedmemHesie: nonyyeHne nHbopmauum o nnathopme-cnarcepe Cura 3D.

MemanpedmemHsie: yMeHWe CaMOCTOATE/NIbHO ONPeaenaTh Len CBoero obyyeHus, CTaBuTb
1 bopmynupoBsatb ans cebs Hoeble 3aaaqu B yuébe v No3HaBaTe/lbHOW AeATENbHOCTH; yMeHUe
KOHTPOJIMPOBaTb M KOPPEKTUPOBATb y4ebHylo AeATeNIbHOCTb, CMOCOBHOCTb CTaBUTh U hopMy-
nuposatb Ana cebsa uenu 4eNcTBUi, NPOrHO3MPOBaTh Pe3ybTaThl, aHAIM3MPOBATb UX.

JluyHOCMHbI€E: TOTOBHOCTb M CMOCOBHOCTL OBOYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoornpeaeneHuio; chopMUPOBAHHOCTb MX MOTMBALMKU K OOYYEHMIO M LefneHanpasieHHOM
Nno3HaBaTesIbHOM LeATe/IbHOCTH.

Bpema peanusauuu: 2 akageM1yecknx yaca.

O6opynoBaHue U MaTepuasnbl: KOMMbIOTEPbI C BbIXOLOM B ce€Tb MHTEpHET, NpoeKTop, UH-
TepakTUBHas AOCKa.
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Xog ypoka
|. Tan nlyyeHuns Hoeoro matepuana — 85 mMuH.

,ﬂeﬂmeanocmb yqyumesida; 3HaKOMHUT o6yqarou.u4xc;| C HOBbIM MatepuvasioM C UCMNOJib30Ba-
HUWeM cetu MHTepHeT M nNpe3eHTaunMOHHbIX MaTepunalioB.
,ﬂeﬂmeanocmb yyawuxca: cnywaioT obbAacHeHne yyuTend, BbiINOMHAKOT 3a0aHUA.

HAudakmuyeckue mamepuanel

Pabota 1 0byyeHue gencteusam Ha nnatgopme-cnaicepe Cura 3D.

CywHocTb nporpammbl Cura 3D — 3TO MHCTPYMEHT A5 Nosly4eHusa B KoMnbloTepe uudpo-
Boro carnna ansa 3D-npuHTepa B TakoM copmare, KOTopbi NOHUMaeT annaparypa 3D—nevaru.

Cura 3D Hape3zaet 3D-mogenu. OHa nepesoaut 3D-dainbl STL nnu OBJ B chopmar, koTo-
pbli noHuMaet npuHtep. 3D-npuHTepsbl, pabotatowme no texHonorun FFF (Fused filament
fabrication — HannasneHue pacnnasneHHOW HWTW), co3patoT 3D-o6bekTbl, neyaras MX no-
cnomHo. Cura 3D 6epet 3D-mMopenb, npeobpasyet eé B Cou, KOTOpble OyayT BbiKIaAbiBATbCA
Ha pabounit cTon, U co3paeT Habop MHCTPYKLMI A1 NPUHTEPA — KaK OH Ao/KeH pabortartb,
npupaLLmBas C/ioM 3a C/IoeM.

371 nHCTpyKummn u ectb G-Code, TEKCTOBBIM LOKYMEHT C paclumpeHuem .gcode. Ecnu ot-
KPbITb TaKOM hain M NOCMOTPETb, YTO B HEM, TO MOXHO YBMAETb AOBOJIBHO MHOIO Koja, U aa-
)Xe pa3obparbcsl, KAKUE UMEHHO MHCTPYKLMKU NepeaatoTcs NpuHTepy.

0630p untepdeica Cura 3D

Ha pucyHke 57 nokasaHbl ocHOBHble napameTpbl HTepdenca Cura 3D.

- L
Top Navigation
Settings Palette‘
a

~

Tool Bar

cura.

Puc. 57. utepdenc Cura 3D

Bepxusas HaBueayus Cura 3D

1. Open file. Otkpbitb STL- unu OBJ-haitn MoxkHO, BbiOpae HaBepxy C/eBa KOMaHgy
File —> Open File.
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2. Edit. 310 KOMaHaa ANA pefaKTUPOBaHUA Mogenel Ha pabouyeM cTone, yAaneHus Mx
C Hero, Ansa cnuaHus mogenei. basosble, HO None3Hble KOMaHAbI.

3. View Mode. 3TOT NyHKT MeHIO MO3BOJMISIET NEPEKIoYaTbCA MeXAy peXnMamu npocMo-
Tpa: Solid, X-Ray, Layers.

4. Settings. 3necb pacnonoxeHbl HACTPOMKK NPUHTEPA M NapaMeTpbl MaTepuana.

5. Extensions. 3ToT pasgen ons NpoABMHYTHIX MOJIb30OBaTeNel, KOTOPbIM Tpebyetcs ycTa-
HoBUTb paclwuperus Cura 3D, nossonsiowue pydyHoe pegaktuposaHue G-code M MHoro apy-
roro.

6. Help. MomoLub.

JleBas nanens uHcmpymenmo8 Cura 3D

1. Open File. 3arpyzka STL unv1 OBJ pns nogrotoBku ux K nevartu.

2. Move. Ecnu KNMKHYTb Ha Hero, To BOKPYr BbiIOpaHHOM MOAENM MOABATCA CTPENOYKM, No-
3BOJIAOLLME NepeMeLLaTb eé no paboyemy cTony.

3. Scale. [o3BonseT yBenuunTb UM ymeHblNTb pasmep 3D—monenu.

4. Rotate. BpawieHue.

5. Mirror. Ecnu KnuKHYTb, TO BOKPYT BbIOpaHHOW MOAENU NOSABATCA CTPENOYKM, MPU HaKa-
TUM Ha KOTOpble MOAE/b 3EPKaSIbHO OTPAXKAETCS MO COOTBETCTBYIOLLEN OCH.

6. Select Settings. BbinonHsaeTcs BbiGOp 4ACTO UCMOSb3yEMbIX HACTPOEK AJ1A BbIHOCA UX Ha
60KOBYIO MaHenb (ToNLWMHA CTeHKM, 3anosiHeHWe, CKopocTb). MpuBA3aHO K 3arpy>KeHHOW Mo-
nenu.

1. View Mode: Solid, X-Ray v Layers. MoxHo ykazatb pexum npocmotpa. Ecnu Bbibpatb
Layers, nosBuTCA cnangep, No3Bonsiowmii ObICTPO NPOMMUCTLIBATDL C/IOU MOLENH.

lpaBas naHens uHcmpymeHmoB Cura 3D

OHa paspeneHa Ha gBe ceKuuW, MOMeYeHHble CBepXy WMKOHKamu matepuana (Printing
settings) u npuHTtepa (Printer settings).

1. Printer Settings. B 3To# cekunu npeacrasneHa noapobHas nHdopmaumsa no matepuany
M HACTPOMKaM KayecTBa nevartu.

2. Printer. 3pecb peyb MAET O BbIGpaHHOM B NepeoM ware npuHTtepe. Ecnv y Bac 6onee oa-
HOrO NPUHTEPA, TO HYXXHbIK BaM BbIOMPAETCA U3 BbiNaLaloWwero MeHio.

3. Material. BoicTpbiit BbIGOP MaTepuana, UCMOMb3yeEMOro NPUHTEPOM. ITa OMNUUSA UCMONb-
3yeTcsa A NPUHTEPOB, Y KOTOPbIX UMEIOTCA NPUBA3aHHbIE K HUM MaTtepuarbl, OHa HELOCTYMHA,
€C/I1 TaKoM (hyHKLMU HeT.

4. Profile. Ultimaker nocTtasnsetca ¢ Tpems npocdunaMu kadyectea nedatu: Low, Normal
n High. Mx moxHo Bbibpatb B Bbinagalowem MeHto. Koraa bl 6nmnke no3HakoMuTech C npo-
rpaMMoMm, MPUHTEPOM U NMPOLLECCOM NeYaTu, Bbl CMOXeTe CaMu co3AaBaTtb Npoduan, KoTopble
NydLle NOACTPOEHbI NOg TUM neYataeMoro o6bekTa U Mogenu.

5. Print Setup. [lea BapuaHTa HacTpoWku npouecca nedartu: Simple (Recommended)
n Advanced (Custom).

Pexxum Simple (Recommended) BbluncnseTca Ha OCHOBaHWWM paHee BBELEHHbIX BaMWU Ha-
ctpoek Cura 3D ansa Bawero npuHTepa. IT0 OT/IMYHbIN BbIOOP HE TONBKO A1 HAYMHAKOLLMX, HO
faxe v ans 6onee NpoABMHYTLIX MOJb30OBAaTENIEN, KOrAA OHM TOMIbKO MPUCTynaloT K pabote
C HOBbIM NPUHTEPOM, U XOTAT YBUAETb, KaK B3aMMOLEMCTBYIOT Nporpamma v annapar. Yvcno
HACTPOEK 34€eCb OrpaHUYEeHO: MOXKHO ObICTPO M3MEHWUTb 3anosIHEHME, CLEMNIEHUe CO CTONIOM
M OCHOBHbIE CTPYKTYpPbl MOANOPOK.
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Puc. 58. Mopenb 3D-benchy

Bbl MoxeTe BbiOpaTth MO0 CaMOCTOATENbHO CO3AAHHYIO MOAE/b U 3KCMOPTUPOBAHHBINA U3
Hee STL- unu OBJ-cain, nubo ckauatb ero.

3aepyska 3D-¢atina 8 Cura 3D

1. OtkpomTe HyxHbii STL- nnn OBJ-dain, ebibpas Hasepxy cnesa komaHay File —> Open
File. B naHHom cnyyae mbl pabotaem ¢ 3D-benchy http: / /www.3dbenchy.com — otanuyHow
MOAENbIO AN TECTUPOBAHUS HOBOFO NPUHTEPA WKW NPOrPaMMmbI.
2. Mogenb 3arpyxeHa, ¥ gaBante NOCMOTPUM Ha eé pacrosiokeHue, He TpebyeTcsa nu ero
cMmecTuTtb. Ecnn BCE B nopsaake, To mogenb byaet noacseyeHa xeéntoiM. Ecnin ectb npobnemsi,
noaceetka 6yaet cepoi, a Cura 3D noackaxert, noyeMy Mofesib He MOXeT ObiTb HanevaraHa.
MepBoe, 4TO HaZO caenatb, 3TO NPOBEPUTbL NeYaTaeMblii OOBLEKT U yOeanTbCSA, YTO OH NoMe-
LwaeTca Ha pabouem cTosne, T. e. Ha nnaropme neyatu. TyT OyaeT HESIMLIHUM NMO3HAKOMMUTbLCS
C pexxMMaMu NpocMoTpa MoAeNv U ¢ Haeuraumen B okHe Cura 3D.
— MMepemeluermne paboyero ctona Cura 3D. Yrtobbl nepemectuts paboumii cTon no akpa-
Hy, yaepxwBawiTe Shift u neByio KHOMKY MbILLIN.

— BpaweHue sokpyr pabouero ctona Cura 3D. Yaepskusaute Ctrl v neByto KHOMKY MbILWK.
Tak MOXXHO MOCMOTPETb HA MOAENb MOA, Pa3HbIMU YIlaMu.

— YBennunTb UK YMeHbLIMTb pabounii cTon. ITO AeNaeTcs KOIECUKOM MbILLM.

PaznuyHele pexxumsl npocMompa Mooesnu

B Cura 3D ecTb Tp1 OCHOBHbIX peXXrMMa NPOCMOTPa MOAENU, KaXKAbli U3 KOTOPbIX Nose3eH
B Pa3/IMYHbIX CUTyaLMAX, OCOBEHHO eC/in BO3HMKAIOT NpobieMbl MpU nevartu.
— Solid. 310 (CNNOWHOMN) peXXMM NO yMOSIYaHUIO, KOTOPbIM NO3BONSAET yBUMAETb MOAE/Nb
TaK, Kak OH OyneT BbIrsaAeTb B UTore. 34eCb MOXKHO MOHATb COOTHOLUEHWE pa3Mepa
n opmbl Mogenu u pabouero crona.
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— X-Ray (PeHTreH). 3ta onuus npurogutcs Torga, Koraa c nedvarbio Kakue-to npobembl u
HY>XHO ObICTPO MOCMOTPETb Ha BHYTPEHHIOKD CTPYKTYpy obbekta. OcobeHHO Takow pe-
XXMM noneseH, ecnv y Bawero obbekta ecTb nepecekawowmuecs pebpa. X-Ray (r.e.
«PEHTreH») NOo3BOJIUT YBUAETb NPOBIEMHbIE MecTa.

— Layers (Cnowu). Ecnu neyatb NOCTOSIHHO NpepbIBAETCS HA OQHOM W TOM Xe MecTe, UK
€C/1 y BaC KaKas-To XWMTpas feTasib, U Bbl XOTUTe ybeautbcs, 4To BCE MAET KaK Hamo,
nepeKkItoYnTECh Ha 3TOT (NOCNOMHBIN) pexxuM. ToHKOe nepemelleHue No CNosiM OCy-
LLLECTBNAETCA CTPENOYKaMM; MOXHO TaKXKe BOCMO/b3oBatbcsA cnanpepom. Korga Bl
NPOABUHETECH B U3yYeHMU NPOrpaMMmsbl M MpoLecca nevyatu, 3ta onuus NPUroguTCs, YTo-
Obl TOYHO BbIOMpaATL CNoU, B KoTopbix Tpebyetca nsmeHeHne G-code ansa, Hanpumep,
yBE/MYEHUA CKOPOCTU paboTbl BEHTUNATOPA, TOSILLMHbI CNIOSt UK HUATK.

Puc. 59. Cnou TpéxmepHon moaenu

Onepauuu ¢ modensio 8 Cura 3D

Ecnun momens TpebyeTca nepeMecTTb UK NOBEPHYTb OTHOCUTESIbHO NaTdopMbl, MacluTa-
6UpOoBaTb UM PA3MHOXMUTb €€, LOCTATOYHO NPOCTO K/MKHYTb HA OOBEKT, 4TOObI OH NOACBETU-
cs, U 3aTeM BblbpaTb 0aHYy U3 PYHKUMIA B IEBOW NaHeNW: nepeMeLlaeM, BpallaemM, Macutabu-
pyem.

Mpu Haxkatm Ha nobon nHcTpymeHT Cura 3D BOKpyr mMogenu MOSABNAAIOTCA CTPEIOYKU
M KPY>KOUYKK. Hy>KHO NpoCTO 3auenuTb OaHY M3 CTPENIOYEK MM KPYXKOUYKOB M MOTAHYTb B HYXK-
HOM HanpasneHuu. Ecnm uto-To nowno He Tak, caenamnTte npasbii KKK U HaxkmuTe Reset.

MNpaBoe HaxkaTWe Ha BbiOpaHHylo Mogenb npegnaraet onuuto Duplicate. Cura 3D asromaru-
YecKu nepepacnpemenut Konuu no pabodemy crony. Ecnav ana neyatm apyx u 6onee o6beKToB
NpPOCTpaHCcTBa Ha nnatdopme AOCTaTouHO, BCe Moaenu ByayT kentbimu. Ecnin mecta He xBara-
eT — Bblie3atoLue mogenm O6yayT NOACBEYEHbI CEpPbIM.
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UHcTpyKuMu ana yyawmxcs.

* Hactpoiku neyatn Simple (Recommended).

Cambit npoctoit cnocob urto-To Haneyatrate — 3agatb B Cura 3D pexxum Simple
(Recommended). XoTa noytn BCE 3a Bac TYT y)Ke CLeflaHo, Bbl BCE YK€ MOXeTe MeHSATb Kauye-
CTBO M NapaMeTpbl NOAMNOPOK.

1. Printer. Y6egutecb, 4To BblIOpaH HyXKHbIW MPUHTEP.

2. Material. Ecnn y npuHTepa ecTb 3afaHHble A4/ Hero marepuasbl — BbibepuTe.

3. Profile. BoibepuTe >kenaemoe kayecTso nevaru.

4. Infill. Pexkum Hollow (nonbiit) nevataet 6bicTpo, HO 6e3 BHyTpeHHUX onop. Pexxum Solid
(cnnowHowm) BbigacT Hanbonee NPOYHYO MOAESNb, HO U Neyaratb OyaeTt Josblue BCEro, U MaTe-
puana notpebyet MHoro. [insa Hayana ny4ywe Light.

5. Helper Parts. 3T «BcnomoraresibHble MOMEHTbI» OMUCHIBAIOT NMOAMOPKU U CLENeHre
c nnarchopmon. Ecnn Bbl neyartaete B nepebiit pas, BkAouMTe oba. Ecnun y Bawen mogenv mHo-
O TOYEK COMPUKOCHOBEHUS C pabounm cTosiom, nydiue Boikntoumte Print Build Paste Adhesion.
Ecnun y mopenu Het ceecos (Bpoae 6ankoHoB), Bbiktouute Print Support Structure.

* [eHepupyem cdann G-code.

Tenepb Mogesib rotoBa K neyaru, U Hy>KHO TONbKO SIMBO 3KkcnopTuposarts cann u3 Cura 3D
Ha SD-kapTty, b0 oTNpaBuThL ero HenocpeacTeeHHo Ha npuHTep. Cura 3D aBTOMaTMyecku ne-
peBeneT dannbl popmara STL nnmn OBJ B noHATHbIN NpuHTepy G-code.

1. Save the 3D print file. Boibepute Save to file, nn6o Save to SD, nnbo Send to Printer.

2. Estimate of time for 3D print. Cura 3D npeanoXuT NpMMepHYIo OLEHKY BPEMEHH, KOTO-
poe notpebyeTcs 415 neyaTtu Bawero obbekra.

3. Start the 3D print. Ecnv akTBMpOBaHO, TO OCTa&TCs »KAaTb, NOKa NPUHTEP NPOrpeeTcs U
Ha4YHET nevaratb. Ecnu Bbl coxpanunu cdain Ha SD, Bbitawmte SD 13 KomnbioTepa U BCTaBbTe
eé B npuHTep. Haxxmute Print, Bbibepute daiin v Bnepéa.

* Hactpoiku nporpammsbl Cura

Ncnonbsoeanue B Cura 3D npodwmna Simple (Recommended) — 3To TonbKO Havano, HO
M TaK MOXHO MoJiyyaTb BesiMKosenHble pacnedarku. Co BpemeHeM e Bam notpebyetca eLué
HEMHOro rMbkocTM B HacTpoikax. Camble MPOABUHYTbIE OMUMKM HAXOAATCA MOA BKIAAKOM
Advanced (Custom). Bot KpaTkuit 0630p TOro, 4YTO TaM MOXHO YBUAETD.

B npaBoi naHenu HacTpoek Bbibepute Advanced (Custom).

1. Quality. 310 npo TonwwmHy cnos. 3Ha4eHWe 3aBUCUT OT BalLEro NpUHTEPa, HO MeHbLUas
TO/LWMHA Clos obecrneynBaeT y4yllee KadecTso, bonbwas — 6onee BbICOKYO CKOpocTb. Layer
Height (BbicoTa, oHa e TonwmHa cnos) gns Ultimaker 2 Extended no ymonyaHuio BbicTaBneHa
B 0,1 Mm.

2. Shell. 3pecb peyb naet o TonwmHe NOOOK U3 CTEHOK B BaLLEW MOLESM, A TaKXKe O TOJ-
LLIMHE HWXHEro v BepxHero cnoée. 3HaveHue Shell kpatHo auametpy conna. TonwmHa 0,8 mm
O3HayaeT, YTo CTEHKU OyayT UMeTb ABe JIMHUM B LIMPUHY (MOCKOMbKY Yy Hallero npuHTepa
Ultimaker 2 conno umeet guametp 0,4 mm).

3. Infill. 3anonHeHne — cunoBas cTpykTypa Bawen moneny. Yem Bbiwe NAOTHOCTb, TEM
npoyHee, TeM 6osblue ByaeTt HaneyataHo BHYTPU.

4. Material. He Bce matepuanbl oguHakoBbl, MHOraa Tpebyertcs Hebonblias NOAroHKa, Ko-
TOpas Kak pas 34ecb v npoussogutcs. Kak npaeuno, eaMHCTBEHHOE, YTO TPeOYeTCs U3MEHUTb,
310 Retraction (BTArMBaHue), 4tobbl U3bEXKATL UNULLIHErO HATSXXEHUS HUTK MaacTvka. Ytobbl
n3bexxatb Hambonee pacnpocTpaHEHHbIX NPobfeM, peKOMeHAYeTCs Mob30BaTbCA (PUPMEH-
HbIM hrnameHTOM.

5. Speed. 310 npo ckopocTb nepemelLeHus nevaratowien ronoeku. O6biuHO, YeM MeaneH-
Hee, TeM JlyyLUe neyartb.
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6. Cooling. OxnaxaeHve — 3TO BaXKHbIM Npouecc Ans noboro NpuMHTEpa, OHO HeMnpeMeH-
HO JOJ/IKHO ObITb BK/IlOYEHO. BeHTMAATOPbI 06bIMHO MOMHOCTBLIO BK/OYAOTCA € 5-ro cros.

7. Support. Ecnv y Bawen Mogenu ectb HaBUcaloLue 31eMeHTbl, 3Ta ONuMsA OO/KHA ObiTb
aKTWBHa, U TOr4a Bbl MPOCTbIM K/IMKOM CMOJKeTe BblOpaTh, rae NocTaBuUTb NOAMNOPKY.

8. Build plate Adhesion. He y Bcex Mmogenei nnowaab OCHOBaHWSA TakoBa, 4Tobbl obecne-
UMTb HaAEXHOE CLENNeHne C NoBePXHOCTbIO paboyero ctona. B takom cnydae ata HacTpoiika
MOMOXKET CLIeN/IEHUIO MOAENU C NOAJIOXKKOM.

9. Special Modes. Ecnu Bbl neyataete 6onee oaHOM MoAenu, 3Ta OnNuUsA NO3BOSAET NPUH-
Tepy NOHATb, Nevatatb /It UX OAGHOBPEMEHHO, MW OHM ByayT yCTaHaBIMBATLCA APYr 3@ APYrOM.

* Hactpowku kayectsa

1. Quality. Y ka>kforo npuHTepa ecTb CBOA MUHUMasbHas U MakCMMasibHas TOJLLMHA CIIOS.
BeeguTe ciopa xxenaemyio TonwmHy cnos. 0,02 MM — 3TO BbICOKOE KayecTBO, HO U fonras ne-
yatb; 0,6 MM — KauyecTBO HU3KOeE, 3aTO NPOLIECC OTHOCUTESIbHO BbICTp.

2. Shell. Bbibop TonuwuHbl cteHoK. bonee ToncTble cteHkn — Gonee NPoYHbIM 0OBEKT, KO-
TOpPbI 0OLIYHO MOXHO KadecTBeHHO obpabortatb. MNpu TonwmHe conna 8 0,4 MM, npegnarae-
Mas TosILMHa cTeHOK byaet kpatHoit: 0,4 mm, 0,8 Mm, 1,2 MM U T. 4.

3. Top/Bottom Thickness. TonwuHa BepXHEro U HUXXHEro CNOEB TOXE KpaTHa AuaMeTpy
conna. [lna Hayana MOXHO BbibpaTb ABOMHOW AuameTp. ITO MOMOXKeT usbexatb Hauwbonee
pacnpoCTpaHEHHbIX NPobneM Bpoae «B3ayTUSY.

* Hactpoiku matepuana

1. Material. ¥ kaxxgoro matepuana ceou creuudurkauum u ceon TpeboBaHus, KOTopble, Kak
NpaBuo, CBA3aHbl C >KeIe30M MPUHTEPA, a He C NporpamMMoi. EauHcTBeHHasa cuTyauus, npu
KOTOPOW BaM MOXET NoHaf0OMUTbCA 34eChb YTO-TO MEHSATb, — 3TO €C/IM NPU NneYatu UMeeT me-
CTO HELIO3KCTPYAUPOBaHUE.

2. Enable Retraction. B Cura 3D 3toT napameTp Ao/KeH ObiTb BK/IOYEH NPAKTUYECKHU BCEr-
aa. Peub npét o BrarmeaHum mnameHTa obparHo B COMo, YTOObI NPY NEPEMELLLEHWUM NeYaTato-
LLLe FONNOBKM HE BO3HMKAIO NAYTUHbI.

* Hactpo#ku ckopoctu

1. Print Speed. 3710 06was cKOPOCTb NevaTn No Mepe IKCTPYAMPOBaHUA dunameHTa. Yem
MensieHHee, TeM 00bI4HO ny4dule KadecTBo. CKOPOCTb MOXKHO YBEMUYMTL (PEKOMeHayeMOoe 3Ha-
yeHne — 60 mm/c). Ecnu Bbl yBENMUMBaAETE CKOPOCTL, TO MONIE3HO YBEUUYUTbL NPU 3TOM U TEM-
neparypy nevaru.

2. Travel Speed. 310 ckopocTb NepemelLeHns nedyatarowen ronoeku. Ha Ultimaker 2 oHa
BbicTaBneHa B 120 mm/c. CkopocTb nepeMelleHnUs cCBA3aHa C NpeablayluM napaMeTpoMm
M po/mKkHa ObiTb KpaTHa eMy. B Takom criyyae yckopeHus v 3ameqnJsieHus npoucxoasaT bonee
NNaBHO, HanpuMep, NPy Nepexone oT nevyataHuaA 3anosIHEHWUS K NeYyataHuio CTEHOK.

* Hactpo#ku 3anonHeHuns

Infill Density. InoTHOCTb 3anoNHeHWs — 3TO KOJIMYECTBO Marepuasna, KOTopoe pacxopyer-
CA Ha OMOPHYIO CTPYKTYpYy BHYTpM Mmogenu. Yem 6osblue NAOTHOCTb, TEM Bbille MPOYHOCTD.
O6biuHO 3aech BbicTasneHo 20%.

* OxnaxpoeHue

Enable fan Cooling. Beikntoyatb oxnaxaeHve He peKoMeHAyeTcs, NOCKOJIbKY 3TO NPUBELET
K nepekocam AeTanu v ApyruMm HenpusaTHbIM addekTam.

* Hactpo#ku nognopok

1. Kak npaBuno, nonesHo paspeLatb nognopku (Enable Support), ecnun Tonbko Bbl He yBe-
PEHbl, YTO HUYTO HUILE He HABWUCAET U He MnaBaerT.

2. Onumsa Placement onpepensier mectononoxexue nognopok: Touching Build plate o3Ha-
yaerT, YTo MOAMOPKU UMEIOT OCHOBaHWEM TONbKO pabounit cton; Everywhere 3Hauut, 4to OHM
MOryT 6bITb rae yrogHo, B T. Y. HA MOAENN U BHYTPU HeE.
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* Hactpoiku cuennenus c nnarcopmon

CuTyaums, npy KOTOPOK nevataeMblit OObEKT HEAOCTATOYHO MPUIMMAET K NMOAJIOXKKE, BECb-
Ma pacnpocTpaHeHa, u onuus Build Plate Adhesion kak pa3 1 npegycMmoTtpeHa ans Toro, 4to-
Obl 3TO CLENNEeHNE YBENYUTb MYTEM LOOABNEHUSA «IOOOK», «KPOMOK» U «M/IOTOBY.

— Skirt. XopoLwwuo, 4tobbl 6bina xoTs 6bl «l0OKa» — 3TO JIMHUA BOKPYr NEPBOro C/iosi 00b-

€KTa, KoTopas MpoCTo NOMOoraeT No3uLMOHMPOBATL IKCTPYLEp.

— Brim. «Kpomka» — 370 napa 4ononHUTENbHbBIX IMHWUIM HENOCPEACTBEHHO Ha AHE OObekK-

Ta, YTOObI YBEIMYMTL €ro NIoLWaAb, a TaKXKe MUHUMU3UPOBATb NEPEKOCHI.
— Raft. ManeHbkui «NNOT» HaxogMUTCA NopA pacnevyaTtkon, a No3Ke NOANEXWT yaaNeHUIo.
70 TaKas To/cTan peLeTka, YyTobbl MaKCMMUM3MPOBATb CLEMNIEHWUE C NIAT(OPMOK Neyatu.

Y kaxpow u3 onuuit B Cura 3D ecTb pa3Horo pona AononHUTENbHbIE NapaMeTpbl, KOTopble
No3BonsloT ewwé 6onee TOHKO HACTPOUTb NPOLLECC NeYaTu Ballen MoAesu.

* [eHepupyem dann G-code

MNocne Toro Kak Bbl 3aKOHYMAKM C HACTPOWMKaMK, MOAENb rOTOBa K neyatu. Bcé, yto Tenepb
octaérca — 3710 Mbo akcnoptuposatb dann u3 Cura 3D Ha kapty, niMbo oTnpaBuTL €ro Heno-
cpencteeHHo Ha npuHTtep. Oanbwe Cura 3D aBToMatnyecku nepeeenét dannbl popmara STL
unu OBJ B noHaTHbIM npuHTepy G-code, Kak OHa penaeTt 3To M NpuW ycTaHOBKax Simple
(Recommended).

1. Bbibepute Save to file, nnbo Save to SD, nub6o Send to Printer.

2. Cura 3D npennoxut npuMepHylo OLEHKY BPEMEHM, KOTopoe noTpebyeTtcs Ansd nedaru
Bawero obbekKTa.

3. Ecnu akTMBMpOBaHO, TO OCTAETCA »KAATb, MOKa NPUHTEP NPOrPEETCs U HAYHET nevyaratb.
Ecnu Bbl coxpanunu dann Ha SD, ebitawmte SD u3 komnbioTepa U BCTaBbTe €€ B nNpuHTep. Ha-
»mute Print, Bbibepute daitn 1 — erepeg.

Il. Uhdbopmauma o gomMallHEM 3aAaHUKU, MHCTPYKTAX MO €ro BbINOJIHEHUIO — 3 MUH.

3adanHue. Ckayatb Ha cBoi nunyHbii MK Cura 3D 1 nonpoboeatb 3arpy3utb COGCTBEHHbIM
dann gpna noarotToBKM K nevartu.

[ll. 3Tan pecnekcrmn neATeNbHOCTU HA YPOKe — 2 MUH.

Yuutenb crnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YpOKa, YTO MOHPAaBWUIOCH, a HTO
ObII0 HEMOHATHO.

JlabopamopHas paboma Ne1

CoszpaHue npocTenwmnx NnporpaMMHbix hannoe ana neyatn Ha nnargopme Cura 3D

Teopemuyeckas 4yacme

Bocnonb3osarbcsa matepuanamu ypokos 1, 2, 3. Heobxoanmo 6yner Ha ocHoBe nosydeH-
HbIX 3HAHWM, COCTaBUTL Nporpammy ans 3D-neyaru.

[lpakmuyveckas Yacme

Llens pabomer: 03HaKoMWUTL 0byHatoLmxcs ¢ paboton B nnargopme-cnancepe Cura 3D.

Xop naboparopHoi paboTbl

Ha npeabloylimx 3aHATUAX Mbl paccMoTpenu naHesnb MHcTpymeHToB Cura 3D, a Takxke no-
3HakoMunuck ¢ mogenbto 3d-benchy c canra http: / /www.3dbenchy.com.

3adaHue 1. MNpoeecTn 3arpy3ky aaHHow mogenu B Cura 3D.

3adaHue 2. YmeHbwnTb Mogenb U aybnuposatb e€, nosepHytb Ha 90 rpagycos oTHocCH-
TenbHO ocu X.

3adaHue 3. 3apatb HeobxoaMMble HACTPOWKKM ANa nedary Ha 3D-npuHTepe

3adanue 4. NposecTn cNancuUHr MOAENM U NOATOTOBUTL MOAENN K MedaTu

3adaHue 5. [poBepuTb Ka4ecTBO cnancuHra.
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Mopaynsb 2 «lMporpammupoanue 3D-npuHtepa Ultimaker»
Ypok 4 «3HakomcmBo ¢ 3D-npunmepom Ultimaker. Mamepuansi Ona nesamuy.

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 3HakomcTBO ¢ 3D-npunHtepom Ultimaker n matepuanamu gns nevartu.

MnaHupyemblie pesynbrarhbi:

lpedmemHsie: nonyyeHue nHdopMaLmMn o NPUHTEPE U MaTepuanax, UCNosib3yeMbiX Npu ne-
yartu.

MemanpedmemHole: yMeHWe CaMOCTOATESIbHO ONpeaenATh Lenn cBoero obyyeHus, CTaBuUTb
u bopmynupoBsarb ans cebs Hoeble 3aaaqu B yuébe v NosHaBaTe/IbHOW AeATENbHOCTH; yMeHUe
KOHTPO/IMPOBATb Y KOPPEKTUPOBATb YY4EOHYIO AeATeNbHOCTb, CMOCOBHOCTb CTaBUTb U hopMy-
nupoBsartb Ana cebsa uenu 4enMcTeuii, NPOrHO3MpPOBaTh Pe3ysbTaTtbl, aHAIM3MPOBATH MX.

JluyHOCMHbIE: TOTOBHOCTb M CMOCOBHOCTL OBOYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHuio; chOpMMPOBAHHOCTb UX MOTUBALMKM K OBYYEHWUIO U LiefieHanpaeneHHom
Nno3HaBaTesIbHOW AeATeNIbHOCTH.

Bpemsa peanusauyuum: 1 akagemumyeckum yac.

O6opynoBaHue U MaTepUanbl: KOMMbIOTEPbI C BbIXOAOM B ceTb MHTepHET, npoekTop, 1H-
TepakTMBHas focka, 3D-npuHTep.

Xop ypoka
|. 3Tan u3yyeHus HoBoro matepvana — 40 MuH.

,ﬂeﬂmeﬂbHocmb yqyumesia; 3HaKOMUT o6yqarou.u4xc;| C HOBbIM MatepuvasioM C UCNOJib30Ba-
HHWeM ceTu MHTepHET M nNpe3eHTauMOHHbIX MaTepunalioB.
,ﬂeﬂmeanocmb yyawuxca: cnywaiot obbsACHeHUe yyunTenda, BbINOMHAIOT 3a4aHUA.

,ﬂuaakmuquKue mMamepuanel

N3yyeHune 3D-npuHTepa Ultimaker.

Yuuteno nepexoauT Ha caut https:/ /ultimaker.ru /programnoe-obespechenie / u oTkpbl-
BAET CCbINKY.

Ha aucnnee Ha nepegHen naHenu Ultimaker otobpaykaetcs Bcs Heobxoaumas MHpopma-
UMs ANA HACTPOMKK U 3kcnnyataumu Ultimaker. MNepexon mexay MeHIO BO3MOXEH C MOMOLLLbIO
NPOKPYYMBAHUA U/UNK HAXKATUA KHOMKK cnpasBa oT aucnnes. [pokpyuusaiTte ana ebibopa
[LEeNCTBUA WKW YNpaB/IEHUS UM, HaXKMMaWTe ANa noaTBepxaeHus aencteus. [Npu Haxatuu
KHOMKW Bbl YC/bILUMTE 3BYKOBOMW CUIHaN ANA NOATBEPXKAEHWUS AencTBUs. Muratowas KHomka co-
obwaert, yto npuHTep Ultimaker HaxoauTcsa B peXkuMe OXXMAaHMs BBOAA AaHHbIX MOjb3oBare-
nem. Npu BknoyeHun npuntepa Ultimaker B MOMeHT nepBoro nycka B aKcrsiyataumio cHadana
otobpaxaetca norotun Ultimaker, nocne kotoporo nosiensetcs maBHoe MeHio. B gaHHOM
rMaBHOM MeHio copepxkarcs Tpu onuuu: Print (Meuats), Material (Matepuan) u Maintenance
(TexHunueckoe obcnykusaHue).

* [levatb

MeHto Print (Meuatb) nossonsert Bbibpath oauH U3 dannos ansa nevarn ¢ SD-kaptbl. Ons
MycKa Ha>XMUTE KHOMKY.

* Marepuan

B meHio Material (Matepuan) MOXXHO CMeHWUTb NiacTukoByilo HUTb Ha Ultimaker unun name-
HUTb HacTpokku npodunsa matepuana. pu eoibope Change (M3menutb) npuntep Ultimaker
HaYyHET npouenypy «3arpy3ka M 3amMeHa nnacTMkoBor HUTU». B meHio Settings (Hactporiku)
MOXHO BblOpaTb nNpoduanM matepuana U U3MeHUTb MX HacTpoiku B MeHio Customize (Apantu-
poBartb).
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» TexHuueckoe obcnykuBaHue

B meHio Maintenance (TexHuuyeckoe obCnyKuBaHWe) NpeanaraeTcs Bbibop pasinyHbIX On-
umnit. Mpu ebibope Build plate (Pabounit cton) Bbl NpoiaéTe WwarK BblpaBHUBAHUA OCHOBaHMS.
B meHto Advanced (PaclumpeHHoe) MOXKHO BbiOpaTb HECKONbKO OMLUMIA A8 BbINOJIHEHWUA Onpe-
[eNEHHbIX [EeUCTBUIM BPYYHYIO UM U3MEHUTb HACTPOMKMU MALLMHBbI.

To4yHas Hacmpolka

B npouecce neyatM MOXKHO TOYHO OTNAAMUTL HACTPOMKU. ITO NO3BOMSAET MNONYYUTb MOJIHbIN
KOHTPOJIb Haf, MPOLECCOM NeyaTu, M MOMOraeT B JOCTUXKEHUWU HAUNYYLLMX Pe3y/bTaToB neyarw.
JT0 MOXKHO caenatb ¢ nomoubio MeHio Tune (Otnaaka) Bo Bpems neyatu. B meHto Tune (Ot-
nagka) obblYHO OTOBpaXKalOTCA Te Ke HACTPOMKM, 4To U B MeHo Advanced (PacwupeHHoe).
9710 0603HaYaeT BO3MOXKHOCTb U3MEHATb TaKMe HACTPOWMKM, KaK TeMreparypa M CKOpOCTb ne-
uati. Kpome Ttoro, moxHo Bbibpatb nyHKT Pause ([May3a), nocne yero BO3MOXHO 3aMeHUTb
MJacTMKOBYIO HWUTb B CEpeAMHe NpoLecca nevat U BO30OHOBUTb Neyarb.

[na neyatn oyeHb BaXKHO, YTOOLI NepBbIM CMOK Obl Hagnexawum obpasom npuaaeneH
K CTEKNAHHOW NauTe 1 xopowwo npuaun. MNpu 3bbITOYHOM PaCCTOSAHUU MeXAY COMOM U pabo-
YMM CTOJIOM MOZE/b HE MPUINUMHET K CTEKNAHHOW NnTe AO/MKHbIM 0bpasom. C apyron ctopo-
Hbl, MPY Ype3MepHO BIM3KOM pacCcTosAHMU K paboyeMy CTOy NNACTUKOBAA HWUTb MOXKET He Bbl-
[ABUTbCA U3 cona. s nonyyeHus BepHOro paccTosiHAA Mexay pabouynm CTOSIOM U COMIOM
HeoOX0AMMO BbIPOBHATL paboumnit cTon. ITO creayeT BbiNONAHWTL Mepes MNePBbIM MYCKOM
Ultimaker B akcnayaTaumio, a 3ateM nepuoanyecky nosTopstb. Bcerga noBTopHO BbipaBHMBaK-
Te paboyni cTon, ecnv 3aMeTuTe HepPaBHOMEPHOCTb pacnpeaeneHns NaacTMacchl Ha CTeKNAH-
Hov nnute. MMocne TpaHcnoptupoBku Ultimaker Takke pekomeHayeTcsi NOBTOPHO BbIPOBHSATb
pabouni cton gnsa obecneyeHus Hagnexauwero npunvnanua 3D-mogenen k pabouemy crony.
[nsa BbipaBHMBaHWA paboyero cTona BbINOAHWUTE CleaytoLe 4ENCTBUS.

1. NMepengute B MeHto Maintenance —> Build plate (TexHuueckoe obcnyxkusaHne —> Pa-
6ounit CToN) Ans 3amnycka rnpouecca BbipaBHMBaHMA ocHoBaHusA. (Mpu nepeon akcnnyaraumu
Ultimaker paHHbIM 3Tan MOXKHO NPONYCTUTD.)

2. MNMopoxpute, noka npuHtep Ultimaker He BbINONHWT npouenypy Bo3Bparta B UCXOOHOE
NoONOXXeHWe, 1 NPOAOJIKaNTe, KOrga neyartaroLlas rosoBka HaxXoauTCA nocepeauHe 3aaHen Ya-
cTv pabouero ctona.

3. Bpauuaiite KHOMKy B nepegHei 4actu 4O MOydeHUs paccTosaHus npubnusutesibHo 1 Mm
MeXAay ConioM u pabounm ctonom. Ybeaurtecnb, 4To conio Haxoamtcsa 6ausko K paboyemy cro-
Ny, HO He KacaeTcs ero.

4. OtperynupyiTe neBbli U NPaeblit BUHTbI paboyero ctona crepeau Ans NpubaMsnTenbHoO-
ro BbipaBHUBaHWA paboyero cTona Ha nepeaHen naHenu. 3aecb CHOBa AOKHO ObiTb paccTos-
HWe oKono 1 MM Mexkay connom u paboymm CTooM.

5. MomecTnTe KaNMOPOBOUHYIO KApTy MEXAY COMIOM U paboynM CTOSIOM.

6. OTperynupyiTte BUHTbI paboyero ctona B nepeaHen YacTu CieBa M Cnpaea, a TakKe no-
cepelvHe 3aHeN YacTu 40 OLLYLLEHWUS JIEFKOrO TPEHUA MpU NepeMeLLeHUU KapTbl.

7. Haxkxmute Continue (Mpopomkutb). MNevatarowaa ronoBka nepemeLlaeTcs KO BTOPOWM
TOuKe.

8. MNostopute war 4 («Pa3mecTute KanmbposouHyto KapTy») u war 5 («Otperynupyite pa-
6oumnn cTon»).

9. MNoetopHo HaxkmuTe Continue (Mpomomkutb). MNevatalowaa ronoeka nepemeLLaeTcs
K TPeTbei TouKe.

10. MNoetopute war 4 («Pasmectute KanMbpoBouHyo KapTy») u war 5 («Otperynupyite
paboumnin cton»).
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3aepyska

[ns 3arpysku nnacTMKoBOW HUTK BbINOJIHUTE Crieaylolme 4eNCTBUSA.

1. MomecTuTe KaTyLIKy C NJIaCTUKOBOW HWUTbIO Ha Aep’KaTesb KaTyluku. Yoeaurtech, 4To Ka-
TyLWIKa C MJaCcTUKOBOW HUTbIO pa3MeLleHa B HanpasB/ieHUU NPOTUB ABUXEHUS YACOBOW CTPESKU
TaknuM 06pasoM, 4ToObl NIACTMKOBAA HUTb 3axoduna B NUTatesb B HMXHen yactu. Cnerka pac-
rnpaBbTe MJaCTUKOBYIO HWUTb, YTOObI OHA JIErKO BXOAMAA B MUTATESb.

2. Mopoxkaute MUHYTY, NOKa He NporpeeTcs nevararowas ronoska. Harpee obecneunsaer
pacnias NjiacTMKOBOM HUTKU NPU MPOXOXKAEHWUM Yepe3 Comnso.

3. NomecTnTe KOHEL, NNACTUKOBOW HUTKU B HUXKHIOKO YacTb NMUTaTeNa U NpOTaNKMBanTe €€ fo
TeX Nnop, NnoKa njaacTMKoBas HUTb He ByaeT 3axBadeHa nuratesieMm.

4. Mopoxaute fo Tex Nnop, NoKa nJacTMKoBas HUTb He AOCTUIHET NepPBOro 3axsara YepHou
Tpy6ku BoyaeHa, 1 HaxkmuTe KHOMKY Ana npogosmkenus. MpunHtep Ultimaker asTomarmuecku
3arpysvT NnacTMKOBYIO HUTb Yepes TpyOKy boyaeHa B nevaratoLyio ronoBky.

5. Joxxautecb, NoKa NnacTMKoBas HUTb He BbIMAET U3 conna.

3ameHa

[na nepeknioyeHns mexay pasHbiMU Matepuanamu (pasHoro LBseTta) cHadana HeobxoanMo
BbIrPY3MTb Ty NJIACTMKOBYIO HUTb, KOTOpas yxxe Haxoautcsa B Ultimaker, nocne yero moxxHo no-
MeCTUTb HOBYIO MJIACTUKOBYIO HWUTb. [N U3BNeYeHUs CTapor NNacTUKOBOM HWUTK BbINOJIHWTE
cnepyioLine enCTBUSA.

1. MNepenpgute k nyHkty Material —> Change (Marepuan —> 3ameHa) B rMaBHOM MeHIO.

2. MNMopoxpuTte, Noka He NporpeeTcs nevartarowas rosioBka. Harpee nevaratoLein ronoeku
obecneuynBaeT pacnsiae NIacTMKOBOW HUTU NPU NPOXOXKAEHUM Yepe3 COMIO.

3. Korga conno ropsyee, Ultimaker aBToMmatMyeckn HayHeT NoBOpayMBaTb KOJECUKO NUTa-
TeNs, No KOTOPOMY MJIACTUKOBasA HUTb MOJIHOCTbIO HamaTtbiBaeTcs. Ecnn nnactukoBas HUTb He
MOMHOCTBIO BbIXOAMT U3 NUTATENS, TO €€ MOXXHO BbITAHYTb BPYYHY!O.

Il. Uhdbopmaums o nomallHeM 3aaHUKU, UMHCTPYKTAXK MO €ro BbIMOJHEHUIO — 3 MUH.

3adanue. MpoeecTn pa3bop BO3MOXKHbIX Marepuanos AN Nnedyaru, y3HaTb UX XapaKTepu-
CTUKM U HeobxoauMble AaHHble ANA HACTPOWKWM CBOWCTB MatepuasioB B nnargopme-crancepe
Cura 3D.

[ll. 9Tan pednekcun peaTenbHOCTU Ha ypoke — 2 MUH.

Yuutenb cnpalumBaeT yyawmxcs 06 Ux BneyYatmieHUsaX OT YPOKa, YTO MOHPABWIOCH, & YTO
OblSI0 HEMOHATHO.

Ypok 5 «lpouyecc nesamu usdenui»

Tun ypoka: KOMOMHWMPOBAHHbIN.

LLenb ypoka: 3HaKOMCTBO C NMPOLLECCOM MevaTw.

MNnaHupyemblie pe3synbrartbi:

[pedmemHsie: nonyyeHne MHbOpMaLKUK O NpoLecce TPEXMEPHOM neYaTw.

MemanpedmemHeie: yMeH1e CaMOCTOATENIbHO ONPeAEeNnAThb Lenn CBOero obyyeHus, CTaBuTb
n chopMynmpoBartb as cebs HoBble 3a4a4u B y4EOe v No3HaBaTeNIbHOW AeATeNIbHOCTH; YyMeHue
KOHTPO/IMPOBAaTb U KOPPEKTUPOBATb YY4EOHYIO AeATeNbHOCTb, CNOCOBHOCTb CTaBUTb U (hOpMY-
nupoBartb A5 cebs uenu AencTBuii, MPOrHO3UPOBaTb Pe3ysbTarbl, aHaM3UPOBATb UX.

Jlu4HOCMHbIE: FOTOBHOCTb U CMOCOBHOCTL 0OYHAIOLLMXCS K CAMOPA3BUTUIO U IMYHOCTHOMY
camoonpegeneHuio; chopMUPOBAHHOCTb UX MOTUBALMK K ODYYEHWUIO U LeNeHanpaeneHHoM
no3HaBaTesIbHOW AeATeNIbHOCTH.

Bpemsa peanusauuu: 1 akagemmyeckui yac.
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O6opynosaHue U MaTepuanbl: KOMNbIOTEPbI C BbIXOAOM B Ce€Tb MIHTepHeT, NpoeKTop, UH-
TepaKTUBHas pocka, 3D-npuHTep.

Xog ypoka
|. Tan nlyyeHuns Hosoro matepuana — 40 mMuH.

,ﬂeﬂmeanocmb yqyumesida; 3HaKOMHUT o6yqarou.u4xc;| C HOBbIM MatepuvasioM C UCMNOJib30Ba-
HUWeM cetu MHTepHET M nNpe3eHTaunMOHHbIX MaTepunalioB.
,ﬂeﬂmeanocmb yyawuxca: cnywaioTt obbAacHeHne yyuTend, BbiINOMHAKOT 3a0aHUA.

HAudakmuyeckue mamepuanel

Teopwus npouecca neyatn mogenen.

loToBas mogenb u3 Moaynsa 1, noarotoeneHHas B xoae BbinonHeHus JlaboparopHon pabo-
Tl N2 1, 3anucbiBaeTcs Ha SD-kapTy npuHTepa. [peaBapuTenbHoO 3Ta roToBasi MOAENb AO/MKHA
ObITb MOArOTOB/IEHA MMEHHO AN TOrO Martepuasna, Kotopbii ucnonbyercs 8 3D-npuHTepe.

Mpouecc neyatn Ha Ultimaker.

Korga pabouunit cton BbIpOBHEH, @ HUTb 3arpy>keHa, MOXHO Hadatb (nepsyto) neuyarb. He-
CKOJIbKO haisioB neyartu coxpaHeHbl Ha SD-KapTe, ¢ KOTOPbIX MOXHO HadyaTb Npouecc paboTbl.
MpocTo BbIGEpPUTE OAMH M3 hal/IOB M HaXKMUTE KHOMKY Ana 3anycka. Mocne Bbibopa daitna
nedarn npuHtep Ultimaker aBTomatuyecku noarotosut cebs K pabote, NOMECTUB NedaraloLLyio
FO/IOBKY U pabounii CTOM B MCXOLHYIO TOYKY, A TaKXXe BbIMOJHMT pasorpes paboyero crona
u conna. O6parute BHMMaHWe, YTO Npouedypa MOXeT AMTbCA A0 5 MuHyT. Bo Bpems nevatu
Ha aucnnee otobpaXkaeTcs NPOrpecc nevaru v OCTaBLUEECS BPEMS LO 3aBepLUeHus npoueny-
pbl. Mo 3aBepLueHMM NeyaTn fOXKAUTECH OXNAXKAEHMS paboyero cTofa U CHUMUTE C HEro Mo-
nenb.

Il. Undbopmauma o gomMaliHEM 3aAaHUKU, MHCTPYKTAX MO €ro BbINOJIHEHUIO — 3 MUH.

3adanue. Mposectn pasbop momenu, kotopyto Byaer ucnonbzosarbecs B JlabopaTopHbIx
pabotax N2 u Ne3, nposeputb cnou byayliei mogenu Ha nnardopme-cnarcepe Cura 3D.

[ll. 3Tan pecnekcmmn neATeNbHOCTU HA YPOKe — 2 MUH.

Yuutenb crnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YpOKa, YTO MOHPABWUIOCH, a HTO
Obl/I0 HEMOHATHO.

JlabopamopHas paboma Ne2

Hactpoiika 3D-npuntepa Ultimaker.

Teopemuyeckas 4yacme

Bocnonb3osatbcsa matepuanamu ypokoe 4, 5. Heo6xoanMo Ha OCHOBE MOTyYeHHbIX 3HAHWI
3anycTuTb U HacTpouTtb 3D-npuHTEp.

lpakmuyeckas yacme

Llens pabomer: 03HakoMHUTb obyyatoLmxcsa ¢ pabotor 3D-npuHTepa.

Xogn nabopartopHow paboTbl

Ha npeppigylwimx 3aHATUAX Mbl pAaCCMOTPENU HacTpolku 3D-npuHTepa, npouecc ero 3any-
CKa 1 HAaCTPOMKMU.

3adanue 1. 3anyctute 3D-npuHTEp.

3adaHue 2. MNMpoeeauTe npeasapuTenbHbie paboThl MO 3aMyCKy Ha neyYatb MOAESM.
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JlabopamopHas paboma Ne3

MNeyatb M3penui pasnuyHon koHgurypauuu. MonHbi uukn.

Teopemuyeckas 4yacme

Bocnonb3osartbca marepuanamu ypokos 4, 5. Heobxoanmo, Ha OCHOBE MOJyYEHHbIX 3HA-
HWM, NPOBECTU NpeLBapUTE/NIbHYIO NMOAFOTOBKY TPEXMEPHOM MOAENU Ha nporpaMmme-crnamncepe
Cura 3D, 3anycTtuTb 1 HacTpouTb 3D-NpuHTEp, NPOBECTH NeYaTb MOAENH.

[Ipakmuy4eckas 4acme

Lle17b pa6omb/: O3HAaKOMMTb o6yqarou.l,wxc;| C NOJIHbIM UHUKJTOM NeYvaTu Mo,u,eneﬁ.

Xop, naboparopHoi paboTbl

Ha npenbloyliux 3aHATUMAX Mbl PAacCMOTPENU passinyHble HacTporku 3D-npuHTepa, npo-
LLeCC ero 3anycka W HacTpOWKM, a Takxe pazobpanucb B yCTpowucTee nnardopMbl-cnancepa
Cura 3D, » nonyyunu mogeny ans oTNpaBkW Ha nevartb.

3adaHue 1. lMNoarotoBMTb Ha OCHOBE HOBOM MOAENM, hain AN OTNPaBKKU Ha nevarb B nnart-
topme-cnaricepe Cura 3D.

3adaHue 2. MNMpoeecTn npegsapuTesibHble paboTbl MO 3anycKy Ha neyatb MOAENM.

3adaHue 3. NpoBecTu neyatb MOAENN U OLLEHUTb Ka4ecTBO Nevaru.

I'Iepet-leHb TéM ANA opraHU3auunMu U npoeeneHuA
y‘-IEGHO'MCCJ'IeAOBaTerIbCKOFI U npOEKTHOﬁ AeATeNIbHOCTHU

* [lepcnekTuBbl Mcnonb3oBaHusa 3D-npuHTEPOB.

* Ucnonb3osaHne 3D-NpuHTEPOB B 3KONOMUM.

* Ncnonb3oBaHue 3D-npuHTEpOB B XUMUM.

* 3D neuarb B Hay4YHO-UCCNEQOBATENIbCKOM AEATENIbHOCTMU.
* Munu-uccnenosanue «Kak 3D-neyatb MeHAET MUP?»
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feouHdopmaTuka

Llenbto n3yyeHusa gaHHOM nporpammbl SBASIETCA NOJlyYEHUME OCHOBOMONAraloLMxX 3HaHUM
O COBpeMeHHbIX MeTogax ucnosb3oBaHusa MC-texHonorui npu npoeepeHun reorpacuue-
CKMX, IKONOMMYECKHUX U r€ONOMMYECKUX UCCNIeA0BaHUI TEPPUTOPUIA.

BynyT paccmoTpeHbl BOonpochl, CBA3aHHbIE C CYLLHOCTbIO reOMH(OPMATUKK; TEXHOIOMUSAMU
cbopa, xpaHeHus, Npeobpa3oBaHUs, OTOOpPaXKeHWUs M aHanusa TeppuTopuanbHO-pacnpeae-
NEHHbIX AAHHbIX C UCMONb30OBaHNEM METOLOB M NMPUEMOB reOMH(OPMALMOHHbBIX TEXHONOMMUM.

nnaHMPYEMbIe pe3ysibTaTbl OCBOEHUA NporpamMmmbl

[ns poctukeHMa NocTaBfeHHOW LEeNU NiaHUpyeTcs AOCTUXKEHWE JIMYHOCTHBIX, MeTanpes-
METHbIX W MPeaMETHbIX pPe3y/bTaToB.

JInyHoOCTHbIE:

— ¢opmupoBaHue npocdeccMoHanbHOro camoonpeneneHns, 3HaKOMCTBO C MUPOM Mpo-
tbeccui, cBA3aHHbIX C NpUMeHeHueM reorHgopmaumoHHbix cuctem (FTUC);

— cdopmurpoBaHue ymeHusa paboTatb B KOMaHAE;

— pas3BuTME BHUMATENIbHOCTU, HACTOMYMBOCTH, LeSIeyCTPEMSIEHHOCTH, YMEHUS Npeoaone-
BaTb TPYAHOCTU.

NMpepmeTHbIe:

— ¢opmupoBsaHue noHaTua o N'MC-TexHonoruu;
— ¢opMUpoBaHMe OCHOBHbIX NpUéMoM ucnosnb3osaHua [MC-TexHonoruu.

MeTanpepmeTHble:

— OCBOeHWe cnocoboB pelieHns NpobsieM TBOPYECKOrO XapaKTepa B >KM3HEHHbIX CUTya-
UmAax;

— opMHUpoBaHKE YMEHUI CTaBUTb Liefib, CO34aBaTb TBOPYECKUE paboTbl, NNaHUPOBAHUSA
AOCTWXXEHUS 3TOM LieNin, CO34aHUA BCMOMOraTesibHbIX 3CKM30B B npouecce pabortbi;

— MCNonb30BaHWe CpeacTB MHPOPMALMOHHBIX U KOMMYHUKaALMOHHbBIX TEXHOMOMUI ANA pe-
LUEHWUA KOMMYHWKATMBHbIX, NO3HaBaTe/IbHbIX M TBOPYECKUX 3a4a4;

— ¢dopmMrpoBaHME HABbIKOB aHann3a U CaMOaHaN13a;

— hopMHpoBaHKe yMEHUSI apryMeHTUPOBATb CBOKO TOUKY 3peHUs Ha Bbibop cnocobos pe-
LUEHMA NOCTaB/EHHOM 3ajauM.
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c onpepeneHnemMm oOCHOBHbIX BUOOB NeATEJIbHOCTHU

@\3 KBAHTOPMNYM

TemaTuuyeckoe niaHUpoBaHue

OcHoOBHble BUAbI
DEeATENIbHOCTH Ucnonb-
Ne Henesas Kon-Bo obyuatowmxcs 30BaHue
Tema CopepkaHue | ycTaHOBKa
n/n ypoKa yacos Ha ypoke/ obopyno-
BHEeypPpO4YHOM BaHUe
3aHATUHU

1 Mogynb 1 M3yueHune Osnapetb 6 Cnywatot KomnbtoTepsl
«leouHdop- | ocHOBHbIX HaBblKaMu 06bsACHEeHWs C BbIXOAOM
MaLMOHHas KOMMOHEHTOB | paboTbl yuyuTens. B CeTb
cucteMa nporpamMmbl B Maplinfo Habnonatot UHTepHer,
Maplnfo» Maplnfo. 3a AeMOHCTpa- npoekKTop,

LUMAMK yuuTens. UHTEp-
OtBeuvatot aKTMBHas
Ha KOHTPOJIbHbIE JOCKa
BOMPOCHI.

2 | Mogynb 2 Camocros- PaspaboTtka 4 CamoctosaTtenbHaa | KomnbtoTepbl
«TBOpYECKUI | TenbHas TBOPYECKOro pabora y4almxcs. | C BbIXOAOM
NPOEeKT» paspabotka npoekTa B CETb

TBOPYECKUX MUHTepHer,
NpOeKToB npoekTop,
yyalmmMmcs UHTEp-
aKTUBHas
JlOCKa
WToro: 10

dDopmbl KOHTpONA

B xone obyyeHus no nporpamme npeanonaraetcs TeKywmuii, MPOMEXKYTOUHbIA U UTOTOBbIM
KOHTPOJIb.

TeKkyWw M KOHTPONb MNPOBOAMUTCA HA KAXKAOM 3aHSATUM C LIENbi0 BbISBEHMUA NPABUIbHOCTH
NMPUMEHEHUA TEOPETUYECKMUX 3HAHWUI Ha npakTnke. OH MoXKeT BbITb peann3oBaH NocpeacTeoM
cneayowmx hopM: HabnoaeHne, MHAMBUAYaNbHble Beceapl, COPEBHOBAHWSA, KOHTPOJbHbIE BO-
npocobl U T. 4.

[NpoMeKyTOUHbIM KOHTPOJIb MPOBOAMTCA B PaMKaxX NPOMEXYTOUYHOW aTTecTaumm nocse usy-
UEHMS HECKOJSIbKUX Mogyfen B BUAE MOArOTOBKM M 3aLUMTbl TBOPYECKMUX (NPOEKTHbIX) pabor,
COpPEeBHOBAHWM U COCTSA3AHWUN.

lpumep copeBHoBaHus «[eouzpax»

Llenb: npoBecTu paccnoeHue cogeprkaHus reorpacdmyeckon KapTbl Ha MH(OPMALMOHHbIE
CNOM B KpaTyanLine CPoKH.

KomaHgbl coctoaT Tonbko U3 1 yyacTtHuKa.

lNMpaBuna u noacyeT OYKOB:

— 3ajlaya COCTOMT B TOM, YTOObI NONY4UTb MH(OPMALIMOHHbIE C/IOW B KpaTYalLmMe CPOKH;

— MaKcumanbHoe Bpemsa — 60 mMuH.;

— nobeauTtenem CTaHOBUTCA KOMaHa C Jy4LlMM BPEMEHEM,
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MNpu npoBefneHMM UTOroBOM atTectauun B hopMe NPOeKTHOW paboTbl 3aaaHMe OPUEHTHPO-
BaHO Ha MHAMBUAYaANIbHOE UCNONIHEHWE. 3alluTa UTOrOBOro NPOEKTa NPOXoamT B hopMe npes-
cTaBneHuns obyyalowmnMca TEXHUYECKOro 3aAaHnsa Ha NpoekKT, paboTatoLero Koga, OTBETOB Ha
Bonpockl npenoaasatens. O6cyKaeHUa C yyalwmMmncs JOCTOMHCTB M HELOCTATKOB MPOeKTa.

[pumep koHMponeHeix Bonpocob

1. HasoeuTe ocHOBHble 0cobeHHOCTH nporpamMmbl Maplinfo.
2. Kak cosparb nnowaaHon ob6bvekt 8 Maplnfo?
3. [nsa yero ucnonb3syetca UHCTpyMeHT [nowagHblie otMeTkn B Maplinfo?

Moaynb 1 «feouHdpopmaumoHHas cucrema Mapinfo»

B pesynbrare usyyeHus gaHHOro Moayns ydaumecs oyayT:

3HaTb Ha3BaHWA Pa3/IMYHbIX KOMMOHEHTOB NPOrpamMMbi:

— naHenb yrnpaeBfeHuUs;

— nporpamMHble 610K No pasgenam;

— KHOMKMW ynpaBieHus.

yMeThb:

— wucnonb3oearb MC-nporpammy Maplnfo;

— COXPaHsTb U 3arpy»artb NpOeKT.

PekomeHayeM pa3butb Matepran MoAys/s Mo ypoKaMm criefytolmMm obpasom.

Ypoku 1 n 2. 3HakomcTeo ¢ Maplnfo. MNMpumMep cospgaHnsa ToUeUHbIX U IMHENHBIX OObEKTOB.

JNa6opatopHas pa6ora Ne1. CoznaHue ToHEUHbIX U IMHENHBIX OObEKTOB.

Ypoku 3 u 4. 3HakomcTeo ¢ Maplnfo. MNpoekTtuposaHue Tabnuu. MNpumep coszmaHusa nno-
WaaHbIX 06bEKTOB.

JNa6oparopHas pabora Ne2. [TpoektuposaHue Tabnuy 1 cosgaHre NnowaaHbix 06beKToB

Ypoku 5 u 6. [pumep coctaBneHna MakeTa TeMaTUHECKOM KapTbl.

JlaboparopHas pa6ora Ne3. CosgaHue makeTa TeMaTMYECKOW KapTbl.

Moaynb 2 «TBOpYECKUHA NPOEKT»

Mpy BbINOMHEHUM TBOPYECKUX MPOEKTHbIX 3a4aHUM ydeHWKM OyayT paspabartbiBaTb CBOM
cobcTBeHHble nporpamMmbl. OCHOBHOW 3aaadyeit TBOPYECKOro NpoeKTa ABMAETCA pa3BUTUE JIMY-
HOCTHbIX Y NPOECCUOHANIBbHBIX YMEHUH.

MnaHbl yuebHbIX 3aHATUN

Ypoku 1 u 2 «3nakomcmBo c Maplinfo.
lMpumep co30aHus moyeyHoix u NUHeliHbix 06beKkmo8»

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypoka: oenagetb HaBbikamu pabotbl B Maplnfo, npuHuMnamu paccnoeHnus cogepka-
HWSA reorpadmMyecKkomn KapTbl Ha MHOPMALMOHHbIE CNIOU, PYYHOW BeKTOopu3auuu (npeobpaso-
BaHWs U3 PacTpoBOro hopMara B BEKTOPHbIM) OObEKTOB TOYEYHOM (BHEMACLITABHOM) 1 NUHEN-
HOW JIOKa/IM3aLmH.

Bpemsa peanuszauuu: 2 akageMMyeckux yaca.

O6opynoBaHue U MaTepUanbl: KOMMbIOTEPbI C BbIXOAOM B ceTb MHTEpHET, npoekTop, 1H-
TepaKTMBHas AOCKa.
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Xop ypoka
|. 3tan noctaHoBKK NpobseMbl — 2 MUH.

lMocmaHoBka npobremsl. Maplnfo onupaetcs Ha OBLLENPUHATLIM MPUHLMM MOCTPOEHUS
3NEeKTPOHHBIX KapT — pacuysieHeHuun reorpacmyeckon MHbopmMaumMm Ha oTaenbHble MHgopmMa-
LIMOHHbIE CNIOM, KaXKAblM U3 KOTOPbIX COAEPXKUT CBEAEHMS NO onpeaenéHHon Teme (Hanpumep,
C/IOM C FOPU30HTANIAMM, C/TION C PpeKaMu, C/IOM C HACENEHHbIMU NyHKTaMK1 U T. n.). Kaxkabii cnon
BbIMOJIHEH KaK Obl HA MPO3paYHOM OCHOBE; HanoXeHue crioes (oBepnei) dhopMupyeT n3obpa-
YKEHWe 3NeKTpOoHHOM KapTbl. Mapinfo uennMkoM opueHTMpoBaHa Ha BEKTOPHbIN hopmar npea-
CTaB/IeHUA JaHHbIX, T. €. pa3bueHne BCex OObEKTOB Ha KNACChl TOYEYHbIX, JIMHEWHbIX U NJIO-
waaHbix npumutneoe. OgHako Maplnfo cnocobHa noHWMaTtb M pacTpoBbii hopMart, HO NULLb
KaK OCHOBY, «MOAJ/IOXKY», MO KOTOPOW BbINONHAETCA 00BOAKA pPa3fiMuHbiX OOBLEKTOB C NOMO-
LLbIO KypCcopa MbILLW.

[l. 3Tan usyyeHuns HoBoro matepuana — 83 MuH.

JesamenobHocme yyumesns: 3HaKOMUT OBOYYaOLLMXCA C HOBbIM MaTtepuasioM C MCMOoJsb30Ba-
H1eM ceTn MHTepHeT 1 Npe3eHTaLMOHHbIX MaTepUasnoB.

JesmenbHocme ydauiuxcs: cnylwaroT 0O6bsACHEHUE yUYUTENA, BbIMOHAOT 3a4aHUS.

HAudakmuyeckue mamepuanel

B menio Myck, Bce nporpammbl B pasgene Maplinfo Bsbibepute nporpammy Maplnfo
Professional 7.5 SCP. B nosiBuBLIEMCS OKHE NPOrpamMMmbl UMEIOTCA CeaytoLme 3N1EMEHTbI, KO-
Topble ABnsATCA 06wWMMmu ans 6onbwmHctea Windows-nporpamm (puc. 60).

CHpPOKd MeHio naveau UHCmpymenmaos

— Maplnfo Professional

lpagia [porpavel  OOBEKT poc HUa HacTpoWkd OkHO  Cnpaska
2] & ¥|1|L.J|_| -Iml—lmla:alwll o8 i 1Y [ [ [ |':|

xle|0@E| @lalelr] il7lzsls] 2lm] Bl z] =l Bls

OmpoiTh cpazy

— BapuaHTel
& [HoccTanoBsTE NPOWALH CeaHd
C [peasayumi Pasous Hatop

4NoXa He Co3aaH»

" Patows Hatiop
" Tabauuy

Hawainte F1 Ana nonyusHrn CNDABOYHOA HHBODHAWAH
7 \

CMPOKA COCMOAHUSL pabouas obracme npocpammol

Puc. 60. Bup nporpammbi
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HaBurauus no kapTe ocyLLeCcTBASETCA C NOMOLLbIO KHOMOK NaHenn MHCTPYMEHTOB «YBenu-
ynBatoLLan nynas, «YMeHbliatoowas nynas, «lokasarb no-gpyromy» u «Casurs. Boibepute Ha
NaHeNn UHCTPYMEHTOB «YBE/IMUMBAIOLLYIO JTYNY» U LLENKHWUTE IEBOW KHOMKOMW MbIlWK B 06O
YyacTu KapTbl 2 — 3 pasa; M300paxKeHWe OTHOCUTESIbHO LLENYKa KaXKabli pas byaeT ysenuyu-
BaTbCA BABOE. B neBoM 4actu cTpoku coctosHus obparute BHUMaHWe Ha U3MEeHeHUs MOAMUCH
Macwraba, KoTopas B BUAE MOSICHUTENbHOW HAAMUCKU MOKa3biBAET, CKOJIbKO KUIOMETPOB Ha
MECTHOCTM BMeLLaeT B cebs 1 cM n3obpaxkeHusa npy JaHHOM yBeMYEHWUU. YBENUUYUTD MacLuTab
M3006paKeHUsi OTHOCUTENBHO LIEHTPA 3KpaHa MOXHO HaXKaTeM KnaBuluM «+» Ha Knaeuatype.
Hetctene «YmeHbluatowen nynbi» (puc. 61) obparHo AencTeuio yBennumnsatowen. YMeHbLumTe
n3obparkeHne C eé NoMoLbto. YMEHbLUTb U30OparkeHue, T. €. NMOBbICUTb TEPPUTOPUASIbHbIN
OXBaT, MOXXHO Ha)XaTMeM KJIaBULLK «—>» Ha KlaBuatype.

yeenuuusaonast nokazame
ayna no-opy2omy

N
®|&|@|
7\

yMmenvuaowas coeue
ayna

Puc. 61. [leiicTBre «YMeHbLUAIOLLEN NTYMbi»

NHylo MHbOpMaLmIo O CTeNeHM YBENYEHUA M30OPaXKEHUS MOXKHO MOJYYUTb, €C/IU B CTPO-
K& COCTOSIHMA LWENKHYTb JIEBOM KHOMKOM MbIWKM Ha nognuvcu Macwraba. lNepsas onuma —
«Pa3mep» (LLnpurHa okHa) — nossonser onpenenntb NPOCTPAHCTBEHHbIM OXBaT ob630pa Kap-
Tbl B KUJIOMETPAX MO rOPU3OHTaNIbHOW OCU MOHUTOpa. TpeTbsa onuma — «[lonoxkeHue Kypco-
pa» — MO3BONAET YKa3blBaTb TEKYLLME KOOPAUHATBI Kypcopa MbiLLU.

YcTtaHoBuTb onpepenénHble napametpbl «Pasmepa» (LUupuHbl okHa), «Macwtaba kapTbi»
n «LleHTpa okHa» MOXHO C nomolbio KHOMKKU «[lokasaTtb no-gpyromy». [locne ee Haxarus
LOSIKHO MOSBUTLCSA AMANIOrOBOE OKHO; B CTpoke «Maclutab kapTbi»: 1 cm = yKaxkute yucnio
0,5 n HaxkmuTe KHonky OK. Tenepb Ha 3kpaHe MacluTab M306parkeHUs COOTBETCTBYET OPUru-
Hany Kaptbl. KHonka «CaBur» no3BonsieT Npu HaXKaTon JIEBOM KHOMKE MbIlLM NepeTackuBaTtbh
nsobparkeHne KapTbl, nogbupas 6e3 usMeHeHUW MacwTaba nyywmi ob3op. MponucTbiaTb
KapTy Ha 3KpaHe MOXHO C KNnaBuaTypbl HaXKaTMeM KNaBWLU-CTPENOK (KnaBull nepemeLleHus
Kypcopa). NonHbIi 3puTenbHbIM OXBaT KapTbl MOXHO Nosy4utb n3 MmeHto «Kaptay, «[lokasarb
C/loM MofHOCTbIO». B noseueemMcs guanorosom okHe BbibepuTte cion «oanoxka» U HaxKMu-
Te OK, Ha MoHMTOpe O0TOBpa3nTCA BCA pacTpoBas OCHOBa.

Toxazark e -Apyromy mep,r;m.‘rmpermmmu} OXEAM Kb
Pasep (Wegessn comal [10.50 g - (edoas AIUHHOL ocu MoKumopa)
Maczrad Kaprer 1 om = |0 5000 m —

R Eai m v F@w  m Macimat kapmozpadiineckoze uio-

fjf?ﬂ.'?f('(".””}f Ha IKPanie Monmaopa

o u.mm

\\ KfJfJfijHHEHHM MAOGUNKH HaG Kapme, noue-
mcw.um? & WEHMEP IR MORWTO DA

Puc. 62. NuctpymeHT «[lokasartb no-gpyromy»
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MonyunTb NonHyo MHdOPMaLMIO O Habope CNOEB 3NEKTPOHHOM KapTbl MOXKHO C MOMOLLbIO
KHOMKK «YnpaBneHue cnosmuy» (puc. 63). lNocne e€ HaxaTus NOABUTCS AMANIOrOBOE OKHO
(puc. 64), B NneBoM YacTu KOTOPOro AaH nepedyeHb BCex MHOPMALMOHHbIX CMIOEB, U3 KOTOPbIX
COCTOMWT 3N1EKTPOHHASA KapTa, a B NpaBoM YacTu — cTonbupl ¢ arpubyTaMmu MHOPMALMOHHbBIX

CJI0€B.
_\'n':'lfJn:Jﬂ" TEHNE CAORWN

Y
|

Puc. 63. YnpaeneHue cnosamu

ampudym cros  ampudym ciog  ampuiym cios
w Buouwntiiy wHavensemptiin  «Jocmynnsiiin

Iv'l'l[:lmfl B/MHHE CrI0AMH

nepeyenb Cloee
ANEKMPOHHON
Kapimbi

. o o o o o e
U o o o o 8
TARAAAAAN &

BPEBCTHTE Teormes.

§

Puc. 64. lnanorosoe okHO «YnpaBneH1e CNosiMu»

MepB.bii cTonbewy, — «Buanmbliiy — yKasbiBaeT, KAKWe C/IOM B HACTOALLMIA MOMEHT OTobpa-
)atotca (Bu3yanusupytotcsa). Boibepute cnoit «PamMKka», ogHOKPaTHO LLENKHYB MO ero Hasea-
HWIO NEBON KHOMKOM MbILLM, U MOCTaBbTE HAMPOTMB HEro rasiodKy B nepeom crtonbue. Haxmure
kHonKy «OcopmneHue». B noseueiemMca AnManoroeoM okHe BKItOUMTE ranodky «EgmHoobpas-
HO» W HaXKMWUTE KHOMKY C ABYMS NepeKpeLLEHHbIMU JIMHUSAMM.

B HoBoM okHe (puc. 65) B cekummn «TonwuHa» yCTaHOBUTE Mepek/ioyaTesib B NOJOXKEHUE
«ToueKk» v BbIbepuTe ToNWMHY «2». Haxkmute OK B nepsom 1 BTOpOM guanoroebix okHax. Ha-
npotus cnos «Kunomertposas_cetka» B ctonbue «Buanmblity noctasbte ranoyky M yctaHOBUTE
eanHoobpasHoe odopmneHune nnHuiA TonwmHomn 0,5 Toukun. MocKonbKy Kaxabii cnow cogep-
YKWUT OLHOPOAHbIE OOBEKTBI, YACTO OKa3blBaeTCs yAOOHbIM eauHoobpasHbIi (0OWwMi ans Bcex
06bekToB) cTUIb ocbopmneHus. B okHe «YnpasneHue cnoamm» Haxmute OK.

CTHAL THHHH E|
cexyus eblbopa pucyHKa oo [———— 3]
! ——m
(cmuan) u yeema aunuu o —————— Otpase )
Yiine obpazey othopmienua
— ~ D[ ——— TS JuHuU HG Kapme
cekyun epibopa L
MOTLUHBL THHLL

Puc. 65. NHcTpymeHT «CTunb NUHUMY

B conepxaHue 53




@ KBAHTOPHNYM MHOOPMATUKA

Ha kapte otobpasutca HoBas MHOpPMaLMUA — KOHTYpP BHELLHEW PaMKu KapTbl U JIMHWUM KO-
OpPAMHATHOMN CETKM — KaK Obl Bbl4JIEHEHHAsA M3 pacTpa.

Ha naHenu uHctpymeHTOB BbiGepute HCTpyMeHT «Crpenkas (puc. 66) 1, HaBeas Kypcop
MbILLUM HA N0OYIO NIMHUIO, BblAEUTE €€ OQHOKPATHLIM LLEYKOM JIEBOW KHOMKKU Mbiwn. B pe-
3ynbTarte OO/KEH BblAENMTbCA OObEKT (NPM3HAK BblAeIEHUS — KpacHas LUTPUXOBKA), a BO3/e
yKasarenia Kypcopa Mbilwu (eCcnu nocsie HaBefeHUs Ha 0ObeKT ocTaBuTb ero Ha 1—2 cekyHapbl
HEMOABWXXHbIM) NMOABUTCA BCM/IbIBAIOLLAA NOACKA3KaA C MHopMauuen 06 obbekTe. MHanBuay-
anbHOCTb OOBEKTOB M Ha/lMuyMe CEMaHTUYECKOMN (onuncartesibHOM) XapaKTePUCTUKU — aTpubyThl
BEKTOpPHOro copmara. B cTpoke cocTosHUA OOMKHO NOSABUTLCA YKa3aHME Ha TO, B KAKOM cioe
BblaenieH oobeKT (puc. 67).

cmpeka BelbpaHHeIH: KunoMeTpogas_ce
h‘ | HAasedaHue Cl1osd, Had KOmopom

gvlbpan obvekm

Puc. 66. NHctpymeHT CTpenka Puc. 67. BoineneHve obbekTa

[ns oTKkasa ot BbigeneHns obbeKTa ncnonbayite KHomKy «OTMeHUTb BbiGop» (puc. 68).

3anaute B AMANOroBoe OKHO «YNpaefiieHWe CNosiMU», BKIIOYMTE MOKa3 cnosi «BbicoTHble
OTMETKW», @ BO BTOPOM cTonbue — «M3MeHseMbIlM» — A5 3TOro Cnos nocraBbTe ranoyky. 3a-
fante egMHoobpasHoe odopMieHWe ASiA 3TOrO C/Ios — YEPHble TOYKU pasMepoM 4 MyHKTa.
Ha kaprte nosiBuTcs HOBas Kateropusi OObEeKTOB — BbICOTHbIE OTMETKU pesibecha 3eMHOM Mo-
BepxHoCTU. B cTpoke coctosHua byaet oTMeYeHO HOBOe M3MeHeHue — cfiok «BbicoTHble_OT-
METKM» CTaHEeT U3MEHSIEMbIM, T. €. JOCTYMHbIM ANSA pefakTMpoBaHus (puc. 69).

MMEHIUITE GRIGOD l13MeHaemMeIn: BEICOTHEIE_OTHME
EI A
@ Haseanue cios, Komopolu

docmyner O peoaKkmupoeaHus

Puc. 68. Knonka «OTMeHUTb BbIGOP» Puc. 69. NHcTpyMeHT «BbICOTHbIE OTMETKU»

Insa Toro 4tobbl [O6aBUTL HOBYIO BbICOTHYIO OTMETKY, YBENUYLTE U300OpaXKeHWe KapTbl 4O
macwraba B 1 cm — 0,05 km (B 10 pa3 6onee KpynHoM, 4yem opurnHan). OnbIT NokasbiBaerT,
YTO NPU PYYHOW BEKTOPM3ALMM AECATUKPATHOE yBenudeHne obecrneynBaeT AOCTATOUHYIO, HO
HE W3/IULIHIO TOYHOCTb 06BOAKW. [InA yBenuyeHUs Hanaute Ha KapTe KaKyl-Mbo HOBYIO
BbICOTHYIO OTMETKY, C MOMOLLbIO «YBeIMYMBAIOLLEN NYMbl» BbINOAHUTE rpyboe npeasaputesb-
HOe yBe/IMYeHue, a 3aTeM C NMOMOLLbIO KOMaHAab! «[ToKkasatb No-ApyromMy» — 4O HYXKHOro Mac-
wraba.

Ha naHenu nHctpymeHTtoB BbibepuTte KHOMKY «Touka» (puc. 70), cnyxkallyto Ana HaHeceHus
06bLEKTOB TOYEUYHOM NOKANMU3aLMK.

Hasegute Kypcop Mbiwu, npuobpeTiumnii Bug, HeGObLIOro NepekpecTus, Ha BbICOTHYIO OT-
METKY Ha pacTpe U OAMH pa3 LUENKHUTE NIEBOM KHOMKOM MbiliK. Ha BEKTOPHOM Cnoe BbICOTHbIX
OTMETOK MOSIBUTCA HOBbIM TOYEUHbI OOBEKT.
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Puc. 70. Bug kHonku «Touka» Puc. 71. Bug okHa «UHdopmaumss»

Insa toro ytobbl onpenennTb CEMaHTMYECKYIO (OnucaTesibHyl0) XapaKTepUCTUKY HOBOrO
0ObeKTa, Ha MaHeNnM MHCTPYMEHTOB BblbepuTe KHOMKY «MHbopMaumsa» W LWENKHWTE NeBOM
KHOMKOM MbILIKW Ha co3faHHoM Touke. Noasutcs okHo «UHdopmauusa» (puc. 71).

B none «Bbicota_oTtmeTku_M:» BBEAWTE 3HaYEHWE BbICOTbl TOYKW, B3ATOE C KapTbl, a B Nose
«PaHr_otmeTtku:» undpy «1» Ans TPUAHTYAALUMOHHDBIX MYHKTOB, «2» — A8 0ObIYHbIX BbICOT-
HbIX OTMETOK, «3» — /1A ype30B BoAbl. XOTS BCe yKa3aHHble Kateropuu Ha KapTte obbeauHsa-
lOTCSA B 0OLMIA KacC 0ObeKTOB «BbiCOTHbIE OTMETKM», MEXAY HUMWU UMEIOTCA Pa3nnyms Kaye-
CTBEHHOrO XapaKkTepa, KOTopble B NMOC/EAYIOWEM MOXHO YYeCTb Npu BbiOOpe YCMOBHbIX 3Ha-
KOB B OKOHYaresibHOM OOpM/IeHUM KapTbl. TakMM 0b6pa3oM, 3anoMuHaHve B 6asax AaHHbIX
KaueCTBEHHbIX pas/inumii 06bEKTOB, NPUHAAIEXKALLMX OAHOMY MH(POPMALMOHHOMY C/OO, YXKe
Ha NepBbIX 3Tanax BEKTOPU3aLUKU KparHe BaXKHO.

CmelLeHMe TOYKM (HanpuMep, B Cly4ae eé HEKOTOPOro YK/IOHEHUSA OT UCTUHHOMO MeCTono-
NOXKEHUS) OCYLLECTBNAETCS BblAeNeHMeM eé C noMoLbio MHCTpyMeHTa «CTpenkas v nocneny-
OLMM NepeTackMBAHWMEM MPU HAXKATOM NNIEBOW KHOMKe MbIWK. YaaneHue TOUYKW BbIMOMHAETCA
nepBoHavasnbHbIM €€ BblaeneHneM MHCTpymeHToM «CTpenka» u Haxkatmem knasuium Delete Ha
KnaBuarype.

HaHecWTe HECKONbKO BbICOTHbIX OTMETOK Pa3HOro paHra C 3arnojIHeHWEM MX CeMaHTu4e-
CKUX XapaKTepucTuk. Bcakui pas, nobaenss Ha KapTy HOBbIM 0ObeKT, OKHO «MHbopmaummn»
(puc. 72) ounwaetca v 4OCTYNHO AN BBOAA XapPaKTEPUCTUK TOJIbKO YTO CO34aHHOM TOUKM.

Mewacitf . || B e = CHUCaR CToes (IR

T | ROIHO0 OmOBpa-

MOCHLA MOl NG

Puc. 72. lo6asneHue obbekTa

Mepen cnepytowmm 3tanom paboTbl yMeHbLUWTE MaclwTab KapTbl TaK, YTOObl GbiNK BUAHDI
BCE C/IOMU C NMOMOLLbIO KOMaHAabl MeHio «KapTa», «[okasartb cnon nonHocTbio». B «Ynpasne-
HWUM CNOSIMUY» BKIIOYMUTE Noka3s cnos «beperoeas_nuHusay, coenarite 3TOT Cov pefakTupye-
MbIM, @ opopMsieHMe 0ObEKTOB 3ajaiTe eAnHOOOpPasHbIM — CMJIOLIHbIE CUHWUKU JIMHWUW TONLLM-
How 0,5 Touku.

B HuxkHewn yacTv ananoroeoro okHa «OdopmneHne» Bkaounte onumto «lNokas ysnos». Ha-
xumante OK, noka He UcyesHyT BCe AManoroeble okHa. B 3toM cnoe xpaHsaTcsa nMHenHble 06b-
eKTbl, n3o06pakatoLime Geperosyo MMHUIO aKBAaTOPUI U PEK, BbIPaXKaIOLLMXCA MO CBOEW LLUMPK-
He B MacwrTabe KapTbl. Ha KapTte yBennubte n3obpaxkeHne B Mecte OKOH4YaHUsA Geperoson nu-
HuK no peke Kacbma B MecTe BnageHus B Hee peku lanka go macwraba e 1 cm — 0,05 km.

Ob6parnTe BHMMaHWe, YTO OOBEKTDI IMHEMHOM NOKaNM3auuM B BEKTOPHOM cdopmare nogme-
HAIOTCA IOMaHbIMK, a TOUKK nepernba (y3/bl) CTOAT HACTOMIBKO HYacTo, YTO cnocobHbl nepeaa-
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BaTb (annpoKcMMUpoBaTb) opMy KpuBbiX. [ NpogosKeHUss OTPUCOBKM Geperosom MHUMK
Ha)XMWUTe B NIAaTUHCKOM packiagke KnaBuwy S Ha KnaBuatype; B CTPOKE COCTOSHUA MOABUTCA
HOBas HaANWUCb — «Y3nbl». B 3TOM perkuMe HavanbHbIM y3en KaXKaoro nocieaytoLero cermeH-
Ta MOXHO TOYHO COBMECTWUTb C MOC/IeAHUM Y3/I0M npepplayliero cermeHta. Bosne kypcopa
MbILLM MOSIBUTCS OKPY>KHOCTb HebosblIoro guamerpa, onpegenstolias obnactb noucka 6su-

Xauwero ysna.
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Puc. 73. Bup vHctpymeHTa «beperosas nuHus»

Ha naHenu nHctpymeHToB BbibepuTe KHOMKY Monununua (puc. 74).

Haeegwnte Kypcop Mbilum Ha nocnenHui ysen B 6eperosow SIMHWKM Tak, YTOObI OH NMPUOBPEN
BUA GOMbLLIOrO NepeKpecTbsi — MPU3HAK COBMELLEHUS Y3/10B, — W HAXKMWUTE JIEBYIO KHOMKY
MbilwKn. Beante nuHuio Boonb KoHTypa 6epera, Kaxkabli pas WENKasa Mbillblo 415 PACCTAHOBKM
y3noe. Ctpemutecb noapep)kvBarb TaKyl MX MAOTHOCTb, KAKOM OHA Obina Ha MpeablayLiem
CerMeHTe, HEMHOIO YBENMYMBasA ryCToTy y3/10B B MecTax nepernba numauu. [loseaure nuHuio oo
Kpas 3KpaHa M nocne NpoCTaHOBKW MOC/eAHEro y3na HaxkmMuTe Knaevwy Esc Ha knaBuartype.
YMeHbLuuTe n30bparkeHune BABOE.

[lns o6beanHeHUs ABYX CErMEHTOB B OAMH 06BEKT C noMoLubto KHomku «CTpenkas Bblaenu-
Te CHayana nepBbli CErMeHT, a 3aTeM, yaepxuBas knasuwy Shift Ha knaBuatype, — BTOpPOW.
B meHio «O6bekTbl» BbibepuTe KoMaHay «O6beanHutb». B ananorosom okHe «O606uieHne
AaHHbIX» (puc. 75) nposepbTe, 4TObbI B Nosie «3HadyeHue» ctoano «Kacbma» (ecnu none «3Ha-

O bobne HHe JaHHbIX

CHUCOK RoAell Dazbl daHHbix Hariessims KonOHH Meroa Moo neca
CAOH, & .FCU.’}'?UJFJ{’J.H U{yu;ﬁn‘m&m- —
NOTUNUNUS emcs 0bvedunenie 00beKmos

y
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| MAHMUYECKUX XAPAKMEPUCTIUK _ b =

obveduHenHoMy 0GveKmy, 3a- A 2
SUCANUE O MURa f}ﬂffffhlx ™ He prmosars gasmibe
Cnpasea Oirrsera E

Puc. 74. HcTpymeHT
«MonunuHuma» Puc. 75. lnanorosoe okHo «O606LeH1e faHHbIX»
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yeHue» MycTo, 3HaYeHne HeobXoAMMO BBECTM C Knaeuatypsbl), U Haxkmute OK. B 3TOM OKHe
onpenensioTca CeMaHTUYeCKUe XapaKTepUCTUKM, 3aroMWHaeMble reoMHbOpPMaLUOHHON CH-
ctemoi ana obbeanHaeMoro obbekrTa.

Ha naHenu uHctpymeHToB BbibepuTe KHOMKY «MHMOpMaums» 1 WenKHUTE KypCoOpOM MblILLK
B tobon yactn 6eperosor nuHum pekn Kacbma. Obpartute BHUMaHue, 4To B oKHe «MHpopma-
LMWU» NepedeHb XapaKTepucTMK obbekToB ciosi «beperosas_siMHUSA» MHOWM, HEXenn B cnoe
«BblcoTHbIE_OTMETKM» U BK/OYAET B CeOS NWLb CBEAEHUS O HAa3BaHWM akeatopuu. [ns pe-
OAKTUPOBaHUA (hOPMbl IMHUKM HEOOBXOAMMO CHayana BblaenuTb eé ¢ nomowpto «Crpenkuy, 3a-
TEM Ha naHesu UHCTPYMEHTOB BblbpaTh KHOMKY «Popmas. Y3nbl pefaktMpyeMon MHUK npu-
00OpeTyT BUA, KeNTbIX KBaapaTukoBs. lepeTtackvMBas y3/bl C MOMOLLBIO Kypcopa MbilK, MOXHO
NpUAaTb IMHUA HOBbIE OYepPTaHUA.

[ob6asneHne HOBbIX y3/10B NPHU HEOBXOAUMOCTU MOXKHO BbIMOJIHUTb, aKTUBMPOBAB KHOMKY
«[106aBuTb y3en» u WENKas NeBon KHOMKOM MbIUKM HA OTPe3Kax peAaKkTUpyeMomn IMHUK, rae
y3/1bl OTCYTCTBYIOT. YAaneHue NIMLWHWUX Y3/I0B Ha JIMHUKU NPOU3BOAUTCA NEPBOHAYAJIbHBIM Bbl-
LefieHneM UX NIeBOM KHOMKOM MblLW M NOCNeaylowmnm Haxkatem knaeuwm Delete Ha knaBua-
Type.

YBenuubte M306pakeHWe BABOE OTHOCWUTENIbHO HOBOrO KOHLA GeperoBoi /IMHWK U AoBe-
OWTe eé [0 nepeceyeHus C I0XKHOW rpaHULLEN PaMKKW, HECKOJIbKO BbiMASA 3a npeaenbl KapThbl,
KaXkAbli pa3 KOMOMHMPYS HOBbIM CermMeHT c npeaplaywnm. O6s3aTenbHO cTaBbTe Y3/bl Npu
nepeceyeHun beperoBom iMHUM pekn Kacbma c yCcTbsAMM e€ MPUTOKOB C TeM, YTOObI B Aanb-
HeWweM npu ob6BoaKe OOBEKTOB PEYHOM CETU NMPUTOKM MOXKHO ObINo «NPUBA3aTb» K rNIaBHOM
peke.

Boiias 3a npegenbl pamku KapTtbl, Bbigenute 6eperosyto nuHuio «Crpenkoit», a B MeHI0
«06beKTbI» — KoMaHay «Bbibpatb nameHseMbi 06bekT». [log BbIGOPOM 3MeHSAEMbIX 06bEK-
ToB B Mapinfo noHumaertcsa >kécTkoe 3akpensieHue BblaefeHUss OObEeKTOB, KOTOpPOe Hesb3s
CHATb MHaYe, Kak KomaHgon «0cBo6oANTb U3MEHSEMbIN OObEKT».

Bbibop M3meHseMbix 06bekTOB HeobxoamM ansa BbinonHeHusa B Maplnfo HekoTopbix npo-
Leayp No peAakTMpoBaHWUIO reOMETPUM U CeMaHTUKM 0bbekToB. 3atem «Crpenkoi» Bbibepu-
Te pamKy; B MeHo «OObeKTbl» BbINONHWTE KOMaHay «[loGaBuTb y3nbl». Tenepb B pexxkume
«®MopMa» MOXHO yAanuTb Te y3/ibl, YTO BbIXOAAT 3a paMKy. [lns atoro «auwHue» nocnepno-
BaTe/IbHO BbIAENAIOTCA OLHOKPATHBIM LLETYKOM JIEBOM KHOMKMW MbILIW U YAANAOTCA HAXKaTUeM
knaeuwu Delete. B pesynbrate 6eperosas nuHusa Kacbmbl 6yaet obpesaHa cTporo no pamke
KapTbl.

AHanornyHbiM o6pas3omM (C NOMOLLbIO MHCTPYMeHTa pucoBaHusa «MonunuHusy, obeeaute
6eperosble IMHUM HECKONbKMUX 03€p. MockosbKy Beperosas MMHUA 03€p — 3aMKHyTas JIMHUSA,
npu 06BoJKe HEOBXOAMMO NOCNEAHWUI Y3/ NOSIMIMHUM COBMELLLATb C €€ NepBebiM y3/10M. B ok-
He «MHdopmaummny 3anonHamnTe none «Ha3sBaHue akBaTtopumy», €CiiM OHO UMeeTCH.

BHoBb yMeHblunTe MacluTab nsobpaxkeHus Tak, 4tobbl Hbina BugHa Bca KapTa. B «Ynpas-
NEeHUU CnosiMM» BKJOUMTE nokas cnos «Pekn», 3apaite obbektam cnos eguHoobpasHoe
ocdopmMneHne — CNOLWHbIE CUHUE NIUHWUK ToNWMHOM 0,5 TOYKM — U BKIIOUMTE NMOKa3 y3/0B.
YBenuybTte n3obparkeHne OTHOCUTENIbHO UCTOKOB peku lanka ao macwraba B 1 cm — 0,05 km.
C nomoupbio MHCTpyMeHTa «[TonMnnHUS» OTPUCYIMTE YyH4ACTOK PEKK, MOKA3aHHbIM Nepecbixato-
wmm BopjoTokoM. B okHe «UHdopmaumns B none «Haseanue BopoToka:» BBeAuTe C/IOBO
«lanka», «[Mopanok_Bopotoka:» — undpy «1» (nopsanok Bogotoka no cucteme Munocodo-
Ba-Crpanepa), «BpemeHHbIl_BopoToK:» — nutepy «T» (OT aHIMUWACKOro «true» — «UCTU-
Ha»). [pofo/mKUTE BEKTOPU3ALMIO PEKM BHU3 MO TEYEHWUIO 4O BNaAeHusa B Heé nesoro 6es-
bIMSHHOIO NPUTOKA.
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Ha y4actke nocTOsAHHOro TeYeHUs BCe CErMeHTbl PEKU MOXKHO CKOMOWHMpPOBATL C atpuby-
Tamu «lankax», «1», «F» (ot aHrnuickoro «false» — «noxb»). HU B koem cnyyae Henb3s Kom-
OGUHMPOBATb Y4aCTOK NepechIXatoLwen peKkn C NOCTOSAHHbIM BOAOTOKOM: XOTSl Ha3BaHWe W Nops-
JOK Y HWX COBMAajaloT, HO MEHSETCA XapaKTep CTOKa; NMPU KOMOMHAUMM >Ke CO34aeTcss OAMH
06BbEKT C 0AHMM HabopoM xapakTepucTuk. OundpyiTe eLLé HECKONbKO pek, cieas 3a U3MeHe-
HUAMW Ha3BaHWSA, NOPSAAKA M CTENEHM MOCTOSHCTBA CTOKA; CMEXHble CEerMeHTbl C OAMHAKOBbI-
MM NapameTpamMu MOXKHO KOMBUHMpoBaTb. [pu Bbixoae 3a pamMKy KapTbl BOLOTOKM crienyeT 0b-
pe3arb TeM ke cnocobom, 4yto u beperosyto nuHuio pekn Kacbma.

B koHue ceaHca pabotbl B MeHio «Dain» Bbibepute komaHay «CoxpaHuTb Tabnuuy». Mos-
BUTCA [OMASIOfOBOE OKHO COXPaHEHWs C NnepedyHeM M3MeHEHHbIX Tabnuy (nog Tabnuuen B
Maplnfo noHnMaeTcs MHOPMaLMOHHbIM CoM ¢ 6a3oi AaHHbIX aTpubyToB) — «BbICOTHBIE_OT-
MeTKn», «beperosas_nuHus» n «Pekn». Mpu Haxkaton knaeuwe Shift BbibepuTe Wwenukom ne-
BOW KHOMKW MbiLLUK BCe TPW Tabnnubl U HaxkmuTe KHonKy «CoxpaHutby. 3atem B MeHio «Dann»
BbibepuTe KomaHay «CoxpaHutb Pabounit Habop», B koTopoM 6yayT coxpaHeHbl NOPALOK BU-
3yanusauuu 1M napameTpbl oopMaeHUs MHPOPMALMOHHbIX CNOEB KapTbl. He mMeHAs Huyero
B AMASIOFOBOM OKHe, HaXKMUTe KHOMKY «CoXpaHUTb» M Ha NOSIBUBLUMICS BOMPOC O Nepesanucu
oTeBeTbTe yTBEPAUTENLHO. B MeHio «Dainy» BbibepuTte KoMaHay «Bbixogy».

lll. Uhpopmaumsa o foMalHEM 3a4aHUKU, MHCTPYKTAXK MO ero BbIMNOSHEHUIO — 3 MUH.

3adaHue. MpounTatb fononHuTenbHyo MHbopmaumio o Maplinfo

IV. 31an pecnekcuun neAatTenbHOCTU Ha ypoke — 2 MUH.

Yuutenb cnpalumBaeT yyawmxcsa 06 Ux BneyatmieHUaX OT ypoKa, YTO MOHPAaBWUIOCh, a YTO
ObI1I0 HEMOHATHO.

Ypoku 3 u 4 «3nakomcmBo ¢ Maplinfo. lpoekmupoBaHue mabnuy.
lMpumep co30anus nnowadHobix 06ekmoB»

Tun ypoka: KOMOMHWPOBaHHbIN.

Lenb: oBnagetb Haebikamu pabortbl B Maplnfo, coznanusa tabnuy Maplnfo, pydHoi Bekto-
pu3auumn (npeobpaszoBaHnsA U3 PacTPOBOro hopMarta B BEKTOPHbIN) OOBLEKTOB NIOLLAAHOW NO-
Kanusauuu.

Bpemsa peanusauuu: 2 akagemMmyeckux yaca.

O6opynoBaHue U MaTepuasbl: KOMMNbIOTEPBI C BbIXOLOM B CE€Tb MHTEpHET, NpoeKTop, UH-
TepaKTUBHas AoCKa

Xog ypoka
|. 9Tan noctaHoBKM Npobnembl — 2 MUH.

lMocmaHoBka npobnemsl. MnowanHbIMU YCIOBHBIMKW 3HaKaMu M306pakaeTcs TpeTbsi MHO-
royncneHHas rpynna reorpacduuyeckux oobektoB. Co3paHue niowaaHbix 3Hakos B obbix MTNC
MMeeT MO CPaBHEHMIO C TOYEYHbIMU U JIMHEMHBIMU 3HAKAMKU CBOM OCOBEHHOCTH, KOTOpble Mpo-
ABNSAOTCA HE TO/IbKO Ha 3Tane BEKTOPU3aLMK, HO U NMpU CO34aHUM Tabnuu, v nocneayioLen pa-
60Te C HUMMU.

Il. 3Tan n3yyeHus Hosoro matepunana — 83 MuH.

JesmenbHocme yyumens: 3HaKOMWUT OBYHaIOLLMXCS C HOBbIM MatepuasioM C MCMo/b30Ba-
HUeM ceTh MIHTepHeT 1 Npe3eHTaLMOHHbIX MaTepuasnos.

JesmensHocme ydaujuxcs: cnyluaoT OObsACHEHUE YYUTeNs, BbINOMHAOT 3a4aHus.
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HAudakmuyeckue mamepuanel

Pabota 1 obyyeHue B Maplnfo.

[obaeneHne HOBbLIX C/OEB B 3/IEKTPOHHYIO KApTy MOXHO MPOWM3BECTM ABYMs crnocobamu
B 3aBMCMMOCTM OT TOro, CO3[4aH YK€ C/IOW WM ero TONbKO MpeacTout cosgartb. B meHio
«®Pain» Bbibepute KoMaHay «OTKpbITb» U B none «Tun dainnos» eBbibepute opmar Tabnuu
Maplnfo — Maplnfo (*.tab). Tabnuua 8 Maplinfo (table) — 310 MHOPMaLMOHHBIN CnoK, co-
AepXKallMi NPOCTPaHCTBEHHbIE AaHHble B BEKTOPHOM hopmarte, U acCOLMMPYIOLLAACA C HUM
6asa faHHbIX PENsLMOHHOrO TUMA, B KOTOPOW XPAaHATCSA CEMaHTUYeCKWe (HEMPOCTPaHCTBEH-
Hble) aTpubyTbl 06bekToB. Habop Tabnmy — coOBCTBEHHO 3NEKTPOHHasA KapTa, HasbiBaemas
B MaplInfo «pabounm Habopom» (puc. 76). B pesynbrate K cyliecTsyouemy paboyemy Habo-
py 6yanet nobaeneH HOBbLIM CNoi, WK Tabnnua, B YEM fierko ybeautbcs B okHe «YnpaeneHue
CnosaMu».

Huhopwayuonsime crou Bazor deanrnix
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Puc. 76. Hab6op Tabnuy,

Ins cospaHusa Hoeow Tabnunubl (Hanpumep, Tabnuubl N1€COB) Ha NaHeNU MHCTPYMEHTOB Ha-
)XMuTe KHonky «Hosas tabnuuas (puc. 77).
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Puc. 77. Hosasa tabnuua

B noseuBlemMcs guanorosom okHe ybepute ranoyky Hanpotvs «[lokasatb kapTon» M no-
cTaBbTe €€ HanpotvB «[Jo6aBWTb K KapTe» TaK, Kak 3TO MOKasaHo Ha pucyHke 77 (pasHuua
MeXZy ABYMS OMNUMAMU B TOM, YTO B NEPBOM C/lyyae Tabnmua co3faétcs Kak HoBas KapTa, BO
BTOPOM — A00aBNAETCS K y)XKe CYLLeCTBYIOLLEN).
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Haxkmute kHonky «Cospatb». Ha cnepytowem ware 3afaétcs CTpyKTypa HOBOM Tabnuubl,
WK TOYHee — CTPYKTypa 6asbl AaHHbIX, BXoAsLler B He€. PensunoHHble 6a3bl AaHHbIX Npes-
cTaBnatoT cobon Habop nonen (cTonbUOB), B KOTOPbIX XPAHATCA BCEBO3MOXHbIE KayeCTBEH-
Hble M KOSIMYECTBEHHbIE XapaKTePUCTUKKN 0ObeKToB (puc. 78).
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Puc. 78. Bug 6a3bi

MMeHHO Ha 3Tane NPOeKTUPOBAHUS CTPYKTYPbl TabnuLbl pellaeTcs BOMNPOC — KaKyl MH-
cdhopmaumio ans cospaBaeMbix OObEKTOB CNoOA M B KaKOM Buae creayet 3anomuHats B TUC.
Insa tabnuubl «Jleca» B none «Mms» BBeaute CTpoky «Tun_HacaxaeHus» (B KadecTse pasge-
nutensa cnos obsa3aresibHO MCMOMb3yHTe 3HAK NOAYEPKUBAHUA, NPobesibl B UMeHax rnosien He
BocnpuHuMatotcsa). B nonax «Tun» u «3HakoB», HUYero He MeHsAs, octaBbte «CUMBONIbHOE»
n «10». B pesynbrate nepebiM cTonbuoM (nonem) Oyayuien 6asbl JaHHbIX TabAMUbl CTAHET
ctonbeL, B KOTOPOM B BMAE TEKCTOBOW CTPOKM AnnHou He 6onee 10 cumeonoe 6yaet 3anomu-
HaTbCcA TUN HacaxaeHus (puc. 79): Hanpumep, «nec», «PeaKosiecbe», «rapb», «BbIpYyOKU»
MT. N
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Puc. 79. Co3spaHue tabnuupl

[lna co3paHusa HOBOro nons HaxXMuTe KHonky «[lo6asuTb none». [lpyro BaXkHOW xapaKTe-
PUCTUKOM NIeCHbIX YHaCTKOB SIBNSIETCSA MOPOAHbIM coCTaB ApeBocTos. [na y4éTta aToM xapakrte-
puctuku B none «Mms» Beegute cTpoky «lMopoaHbii_cocTtae», B none «Tun» octaBbTe napa-
meTp «CumBonbHOE», a B none «3HakoB» — BBeauTe uncno «6». Camoe ganHHOe HasBaHue

60 B conepkanue




MHOOPMATHUKA @ KBAHTOPMNYM

nopogbl, KOTOpoe MOXeT ObiTb BCTpeYeHO Ha KapTte, — «bepésa» — umeet 6 cumeosnos. He-
paLMOHaNbHO OTBOAMTb MOA, Ha3BaHWe APeBeCHbIX Nnopog 6osbluee YMCO 3HAKOB, T. K. 3TO
B CBOIO ouyepenb BEAET K HeonpaeaaHHOMY yBennyeHuto o6béma 6asbl gaHHbIX. YMeHue 3apa-
Hee npeaBMAETb BO3MOXHOE pa3Hoobpasve obbekToB byayluen Tabnuubl — BaXkHas COCTaB-
NnAoLLana 3Tana eé NPoeKTMPOoBaHuUS.

Haxmute kHonky «[o6asutb nosne». MoMMMO KayeCTBEHHbIX aTpUbOYTOB NeCHbIE Y4aCTKM
MOryT ObiTb OXapaKTepU30BaHbl KOJIMYECTBEHHO. JTU XapaKTepPUCTUKM MOMELLAIOTCA Ha KapTe
BHYTPM NIULLb HEKOTOPbIX JIECHbIX YHACTKOB B BUAE APOOMU.

B none «Mms» BBeamnte «Bbicota_papeeocTtos», a B none «Tun» — «KopoTkoe uenoe» (ator
TUN OAHHbIX NO3BOJIAET 3aNOMUHATb LeJIOYUCTIEHHbIE BbipayxkeHus oT —32 768 no +32 768, unu
ot —2% po +2%). Haxmute kHonky «[obasutb none». B none «Mmsa» eeeante «dnamertp
ctBona», a «Tuny — «JecatnyHoe», «3HakoB» — «4». [Mocne 3anAton — «2» (Takon TvnN
JaHHbIX NO3BOJIAET 3aNOMUHATb AECATUYHbIE BbIPAXKEHWUSA C ABYMSA 3HAKaMu Nocsie 3anaTon 06-
LWEeN ANIMHOW CYMTas pasfaenutenibHyto 3anaTyto — 4 3Haka). Eweé pas Haxkmute KHonky «Jloba-
BUTb none». B none «Mms» BBeaunte «PacctosHne mexay ctBonamu», a «Tuny — «Kopotkoe
uenoe». B pesynbrate agnanoroeoe OKHO AO/MKHO NPUHATb TAKOM BU, KaK NOKAa3aHO Ha PUCYH-
ke 79.

KHonkn «Beepx» n «BHM3» npu He0HX0AMMOCTU NO3BONAIOT MEHATb OYepPeaHOCTb nosewn
B 6a3e AaHHbIX, a KHOMKa «YoanuTtb nosie» — OTKa3aTbCA OT OAHOMO W/IM HECKOJIbKMX YXKe CO3-
AaHHbIx nonen. Haxmurte kHonky «Coszgatb». Ha nocnegHem ware tpebyetcs coxpaHuTtb HO-
BYtO Tabnuuy.

Vrlpasne HHE C/I0AMH
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Puc. 80. NHcTpyMeHT «YnpaBneHue cnosiMu»

3angute B «Ynpasnenue cnosamuy (puc. 80). CosgaHHas Tabnmua aBToMaTMYeCcKu nomeLLa-
€TCA B BEPXHIOI 4YacCTb CMWCKa C/I0EB M CTAaHOBUTCA peaaktvpyemon. C MoMOLLblO KHOMKK
«BHU3» nepemectuTe €€ Ha npegnocnegHee mecto (Mexkay cnosimu «Pekun» n «lMopnoxkas).
B npaktuke M'MC cnou ¢ nnowaaHbiMu o6beKTaMu pacrnonaratloTcs BHU3Y C TeM, YTOObl OHU He
NnepeKpbiBanu Cnou ¢ 06beKTaMM TOYEYHOM U IMHENHOMN NoKanusauun. Haxxmute kHonky OK.

B kesappare 5422 — 25285 umetotca asa HebONbLUMX NIECHBIX MaccuBa. YBennybTe OTHOCK-
TENbHO HUX M300paXkeHWe C MOMOLLBIO UHCTPYMEHTOB «YBenunuusalowas nyna» u «lMokasatb
no-apyromy» no macwraba e 1 cm — 0,05 km. OTpucoBka HeboMbLIMX NNOLWALHbIX OOBEKTOB,
LLeJIMKOM YMeLLaloLWUXCsA Ha 3KpaHe, OCYLLECTBASAETCS MHCTPYMeHTOM «[lonnroH».

Bkniounte pexxnm cosMelLeHMs Y3108 (naTtuHckasa 6yksa S Ha knaeuarype) u obseaunte oba
NECHbIX y4acTKa C ero nomolubto. MNpu paccTaHoBKe y310B CTapanuTecb COXpaHUTb hopMy 0Ob-
€KTa, OPUEHTUPYACH HA YepHbIW ToYeYHbIM NyHKTUP. [ocneaHuni y3en coBmMecTuTe C nepebiM —
NpU 3aMblKaHWKU IMHUA OBOPBETCA M Ha KapTe NMOABUTCA HOBbIM nuiolwanHon obbekt. Koppek-
TMPOBKa (POPMbl MNOLAAHBIX OOBEKTOB OCYLLECTBAETCA aHANIOrMYHO KOPPEKTUPOBKE (hOpPMbl

B conepxaHue 61




@ KBAHTOPHNYM MHOOPMATUKA

NUHenHbIX 06bekToB. C nomMoLlubio uHcTpyMeHTa «Crpenikas BbibMpaeTcs 0ObeKT, Moaiexallmm
penaKTMPOBAHMWIO, HA MaHeNM MHCTPYMEHTOB BKJoYaeTca pexum «Popmas, nocne yero or-
AenbHble y3/1bl 06beKTa MoryT 6biTb yaaneHbl, cMeLleHbl Ui gobasneHoi.

MNMocne Toro, Kak co3faaH Nno MeHblUeN Mepe OAUH OOBEKT MOXKHO 3aaaTb 0hOpMIIEHUE CIIOA.
Bonaute B «YnpaeneHue cnosiMu», Bbibepute cnon «Jleca» n Haxkmute KHonky «Odopmie-
Hue». Bknouute onumio «EanHoobpasHO» M HaXKMUTE Ha KHOMKY C MHOIOYrosibHUMKOM. B cek-
umn «LLTtpux /Lieets (puc. 81) BbibepuTe LBET 3a/MBKM IECHbIX YYACTKOB — YMEPEHHbIW 3eNé-
HbIM, @ B cekummn «panuua/Ctunby — TOYeYHbIM NYHKTUP, TONLWMHY 3apanTe pasHyto 0,5 To-
yek. Haxxumaiite OK, noka He ucuyesHyT Bce okHa. OueHWTe NoyyYeHHbIW pesynbrar.
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Puc. 81. Bup nHctpymeHTa «CTunb pervoHas

[na BBOJA CEMAHTMYECKMX XapaKTEPUCTMK HA MaHesiM UHCTPYMEHTOB HaKMWUTE KHOMKY
«NHdopmauusa» (puc. 81), nocne yero LWENKHUTE KYPCOPOM MbilUW HA NepBOM nonuroHe. Mos-
BUTCA OKHO «MHdopmMauumy», B KOTOPOM BOCMpoM3BeAeHa CTPYKTypa 6asbl aaHHbIx «Jlecax»
(puc. 82). Ina co3paHHbIXx 06bEKTOB HAaM M3BECTHO TO/NBbKO 3Ha4YeHue rnepeoro nona — «Jlec»;
3anonHuTe ero ansa obomx obbvektos. ObpaTUTe BHUMaHKWeE, YTO MO YMOJIYAHUIO BCE TEKCTOBbIE
nons B Tabnuuax MMeloT 3Ha4YeHUe «MycTas CTPOKa», a YMCoBble nons — 3HaveHue «0».
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Puc. 82. NHcTpymeHT «MHdopmaumss»

Ecnv nnowanHon o6beKT LEeSIMKOM He yMELLAeTcsl B 3KpaH Npuy 3aA4aHHOM YBEIMYEHWUM, OH
co3paeTcs noaTanHo.

62 B conepxanue




MHOOPMATHUKA @ KBAHTOPMNYM

BocTouHee, B cToKkax pyybs [anka MMeeTca AOCTATOYHO KPYMHbIM IeCHOM y4acTok. Hangu-
Te ero v ysennybre nsobparkeHne no macwraba, B 10 pas 6onee KpynHoOro, 4eM OpUrMHan Kap-
ol (B 1 cm — 0,05 km). ObBeamTe HacTb KOHTYpa MaccuBa C MOMOLLbBIO MHCTPYMEHTA pUCcoBa-
HUA «[MoNUAMHUA» Kak 0BbIYHYIO STIOMaHYIO IMHMIO. 3aTeM C MOMOLLbIO UHCTPYMEHTOB «YBenu-
yvBaloLWas Nyna» M «YMeHbLlalowas nyna» NepemMecTuTecb K NPOTUBOMOMIOXKHOMY YYacTKy
neca. ObseauTte HeOCTAIOLLYIO YACTb JIECHOrO KOHTYpa UHCTpyMeHTOM «[MonunuHusy, coeme-
CTMB KOHLbl HOBOW JIMHWUU C KOHLAMM yXKe uMelowencs. 3atem, BblaeuMe COBMeCTHO oba cer-
MeHTa ¢ nomoubio «CTpenku» u Haxaton knaeuwu Shift, B meHio «O6beKTbI» BbibepuTe KO-
maHay «O6beanHutb». B okHe «O606LEHNA AaHHbBIX» MOXHO 3aaarb aTpubyTbl HOBOrO 06b-
eKTa (No-npeXKHeMy M3BECTEH NULLb TN HacaxkaeHns — «Jlec»). Haxkmute OK.

BmecTo aByx pa3obLuéHHbIXx 06beKToB ByaeT co3naH oauH. 3ateM B MeHto «OObeKTbl» Bbl-
6epute komaHay «[lpespatutb B obnactm». Ha mecte nomaHon noseuTCA NOMUroH, ogopm-
NIEHHbIV NO 3a4aHHbLIM NPaBWUIaM.

Echv pBa nonuroHa conpukacaioTcs no obuien rpaHuue, oundpoBKy (BEKTOpU3aLMIO)
MOYKHO HecKosibko ynpocTtutb. CeBepHee (kBappat 5423 — 25285), y ropbl CyLika y4acTtok ne-
ca KOHTAaKTUpYeT C peaKonecbeM. [paHuua, pasgensiowas mx, — obwas, T. e. NPUHAAIEKUT
OLHOBPEMEHHO U NepPBOMY, U BTOPOMY MOAUroHy. [lns Hadana obseaute nepebii NOMAUroH (Ha-
npuMep, y4acToK peaKosiecbs) — yBenuybte usobpaxkeHne go macwraba 8 1 cm — 0,05 km,
06BOAKY MOXHO NPOBECTU MHCTpyMeHTOM «[llonuroH». 3atem ¢ nomoupto «lNonuroHa» obse-
[AMTe BTOPOW YYacTOK sieca, MpUYeM TaM, rae JleC KOHTAKTUPYeT C peAKosIeCbeM, FpaHuLy no-
BTOPATb HE CTOMWT, @ KOHTYp MosIMroHa 06BeCTH Kak Obl ¢ HanoxeHuem (puc. 83).
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Puc. 83. Bup nporpammbi
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Insa co3paHHbix 06beKTOB B OKHe «MHdopMauusay» 3apaiTe COOTBETCTBYIOLLME KAXKAOMY
atpubytbl. [anee c nomouwpto MHcTpymeHTa «Crpenka» Bbibepute BTOpoW 06bLEKT (flecHoM
MaccuB, nepekpbiBalowmii peakonecbe), a B MeHio «O6bekTbly — «Bbibpath M3MeHAEMbIH
06bekT». 3ateM c nomouwbio «CTpenku» BblbMpaeTcs nepebit 0ObEKT — peaKonecbe, —
n B MeHto «O6beKkT» — KomaHaa «Yaanutb YacTb». B ananorosom okHe «PazobuieHve aaH-
HbIX» HaxkmuTe KHonky OK. B pesynbrate necHon maccue Gymet obpesaH CTPOro rno rpaHuue
peakonecbs. K atomy npuémy, cesizaHHOMY C 0Ope3Kol HOBbIX OOBLEKTOB MO rpaHuLaM yxe
CYLLLECTBYIOLLMX, NPU OLMDPOBKE NPUXOANUTCA Npuberatb AOBO/bHO YacTo.

B tom cnyyae, ecnv nonuroHasbHbiit 06bEKT MMeeT npobesnbl («OblpKU»), TEXHUKA ero
OuMdPOBKM HECKO/BbKO MeHsieTcs. 3anagHee, Ha neBoM bepery peku Yca ceBepHee LepeBHU
Cpocrbi (kBagpatbl 5420, 21 — 25287) B MmaccuBe pefKonecbs HaxoguTCs Ge3necHbIN yYacToK.
YBenuuste nzobpaxeHve n obsegute C NOMOLLbBIO UHCTPYMeHTa «[MonnnunHua» cHavana BHy-
TPEHHIOIO rPaHULy MaccuBa, COBMECTUB KOHEYHbINM y3€e/ rpaHuLbl C HaYasibHbIM. 3aTeM C NOMOo-
Wbt0 MHCTpyMeHTa «[loNMAMHKUA» HECKONbKMMKM cermeHTamu obeeauTe BHELIHWM GOSbLLOW
KOHTYP 40 MONy4YeHMs 3aMKHYTOW NMHUK. BoigenuTe ¢ nomowbio «CTpenku» Bce ero cerMeHTsbl
W CcrpynnupyiTe ux ¢ nomoupto onepauun «O6bekTbl/ObbeanHutb». B okHe «O606LWeHMe
[AHHbIX» YKa3blBaTb Kakue-nnbo atpubyTbl HeobszaTesbHoO.

Hanee c nomouwpto «Crpenku» u knaeuwu Shift sbigennte obe rpaHuubl (BHELWHIOW U BHY-
TPEHHIOKD) COBMECTHO, a B MeHIo «OObeKTbl» akTMBUpYHTE KoMaHay «[peepatnTb B ob6nactus.
B pesynbrarte 6yayT cozgaHbl ABa NOAMroHa — Masblid BHYTPEHHUIA U 6onbluok BHELWHUIA. CHu-
MUTE BblAe/IeHUE CO3AaHHbIX OObEKTOB C NOMOLLbIO MHCTPyMeHTa «OTMeHUTb BbIGOP».

Hanee «Crpenkoi» Bbigenute 6onbwnii 06bEKT, a B MeHto «O6beKTbl» BbibepUTe KOMaHAy
«BbibpaTtb U3meHseMbit 06beKT». «CTpenkon» BblAEIMTE MEHbLUWI MOJIMFOH U BbINOJIHUTE KO-
maHay «O6bekTbl/YnanuTb YacTby». B pesynbrate 6yaert BbinonHeHa ogHa U3 onepaumi oBep-
nes NAoLWaAHbIX 0ObEeKTOB — Bbipe3aHue (BblYMTaHUE) BNOKEHHOrO O6BbEKTA U3 KOHTYpaA BMe-
watowero. Mepebit 06LEKT CriefyeT yaanuTb, NOCKO/bKY OH ABMIAETCA BCNOMOraresibHbiM U He
cooTBeTCTByeT O6beKTaM KaTeropum «JecHble y4acTku» — Bblaenute «CTpenkoi» TONbKo ero
n Haxxmute knasuwy Delete. Ha nocnegHem ware ¢ nomoubto MHCTpyMmeHTa «MHbopmaumsa»
BBOAATCA XapaKTePUCTUKKU OObeKTa.

Ob6BeauTe eLlé HECKObKO JIECHbIX MAaCCUBOB, CTapasCh COYeTaTb pasHble Npuémbl 06BOAKM
nonuroHos — «llonuroHom», KOMOUHauUMen u npespalleHemM B obnactb «llonnnuHuiny, o0b-
pe3KoK no obLuen rpaHuLe ABYX CMeXHbIX obnacTen.

Cospante HoByto Tabnuuy Ans BeKTopuM3auuu aksatopuit. Ha naHenu MHCTpyMeHTOB Ha-
XMuTe KHonKy «Hosas Tabnumuax». OTkaxkutech ot onumm «lNokasatb KapTon», ycTaHOBWTE Of-
umio «Jlobaeutb K KapTte». CTpyKTypy 6asbl AaHHbIX 3afauTe crefyloLlyto: AN Nepeoro no-
na — «Mmsa»: «<HaseaHne _akBatopumny, «Tuns: «CuMBonbHoe», «3HaKoB»: «6»; Ans BTOPOro
nons — «Nmsa»: «Bup_akeatopumns, «Tuns: «CrumBonbHoes, «3HakoB»: «5». CoxpaHuTte Ta-
611Uy c umeHeM «AkeaTopumn». B aTo Tabnuue ByayT coxpaHeHbl aKBaTOpUK KPYMHbIX ek,
03€p ¥ NpyaoB. XOTA C TOYKM 3peHus reorpadmmn 3TM TpY TUMNA BOAHbIX OObEKTOB pasnnyaloT-
cA, ANA reonHdOPMATMKM 3Ta pasHULA He NPUHUMNKANbHA: AN pa3fvyeHns 0ObeKToB fOCTa-
ToyHO Oymet B none «Bwupa_akeatopuu» yKasbiBatb MO0 «peka», MO0 «03epo», MbO
«npya».

B BepxoBbax pekn Cyma Hangute npyn (keagpar 5422 — 25283). beperosas nuHusa npyaa
yxe cosgaHa. C nomoubto «Crpenku» Bbibepute Geperosyto MHUIO, a B MeHIO «O6beKTbl» —
KoMaHay «3aMKHyTb». B pesynbtate B cnoe «AKBatopuu», KOTOPbIA Cpasy nocne co3faHus
ABNAETCA U3MEHSIEMbIM, NOSABUTCA NOJIMIOHANbHbIA 0OBEKT — akBaTopus npyaa. B okHe «UH-
cdopmMaLmny 3anonHWTe ero xapakTepucTuku: none «Haseanue_akBatopuu» octaHetcsa ny-
CTbiM (COBCTBEHHOrO HasBaHWs npya He umeet), a B none «Bup_akeatopuun» Habepute
«npya». 3anaute B «YnpaeneHue cnoamu». Cnon «AKeBatopuny», COAepKalLUi NIoLLaaHble
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0ObeKTbI, MepeMecTUTe BHU3 CMKUCKa, HO Bbille cnoes «Jleca» u «lognoxka». 3agante emy
eanHoobpasHoe odopmneHne — bnegHo-ronybas crniowHas 3anMeka 6e3 nokasa BHeLIHWUX
rpaHvy;: ans atoro B cekunn «paHunua» sbibepute Ctunb «N». MogobHbiM 06pa3om 3aMKHUTE
€LLLE HECKOJIbKO aKBaTOpPWM O3EpP M NPYAOB, 3aMNONHAS KaXKAbli pa3 ana HUX okHo «MHdopma-
LUMU».

Insa Toro 4tobbl 3anonHUTL akBatopuio pekn Kacbma, cocTtosuien U3 ABYyX HE3aBUCHMMbIX
nuHU nobepexba (6e3 ydéta ocTpoBoB) onepaums «3amMKkHYTb» He rogutca. C nomoubio
«Crpenku» un knasuiwm Shift BbiaenMTe coBMecTHO fieBbiM U Npasbii Bepera peku. B meHio
«[Mpaeka» Bbibepute komaHay «Konuposatb», a 3atem komaHgy — «Bctaeutb». I1a onepaums
NO3BO/IAET CO3A4aTb KOMMU OOBbEKTA B TOM K€ CaMOM U/ HOBOM C/l0e 6€e3 YHUUTOXKEHUS OpUTK-
Hana. Yesenuusre nzobpaxkeHue B MecTe, rae peka nepecekaeT 3anagHylo CTOPOHY paMKu Kap-
Tbl, ¥ C MOMOLLbIO MHCTPYMeHTa «JIMHMA», He OTMyCKasa IEBOWM KHOMKWU MbilUKM OPUCYHTE OTpe-
30K MO pamMKe, COeAMHSIOLLMIM KOHLbI MPABOro U 1eBOrO GEPEroB pPeku.
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Puc. 84. Bun nporpamMmbi

To ke camoe npopenanTe Ha I0XKHOM rpaH1LLEe PaMKU — YBEIMYUB U30OparkeHne, LOpUCY -
Te «JluHnen» oTpesok, coeguHsaowmii oba bepera. 3ateM ¢ noMoLbio MHCTpyMeHTa «Crpen-
Ka» u knaeuwu Shift comecTHo BbigenuTe Bce yeTbipe cermeHTa (oba HGepera 1 aga oTpesKa)
n B MeHio «O6bekTbl» Bbibepute «O6beanHUTL» (B AManorosoM okHe «O6beauHeHue AaH-
HbIX», HU4Yero He MeHsas, Haxxmute OK). Ha nocnenHem ware B Tom ke MeHio «O6beKTbl» Bbl-
nonHute komaHgy «lpeepartute B obnactv». BMecto noMaHoN MHWKM BOMKHA MOSABUTLCA aK-
Batopusa peku. [lns cozgaHHoro obbekTa 3anonHute «MHbopmauumios.
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Cospaite HoByto Tabnvuy ANA BEKTOpPU3auUMM OCTPOBOB. B cTpykType Tabnuubl ykaxute
nuwb ogHo none — «HaseaHue_ocTpoBa», «CumeonbHoe», « 10». HoByto Tabnuuy coxpaHu-
Te nog, uMeHeM «OcTpoBas. C nomMoLbio onepauun «3aMKHYTb», aHANIOTMYHO CO3JaHMIO aK-
BaTOpPUI MasbiX NPyOooB M 03ep, NpeBpaTuTe ABa cerMeHta 6eperosoin MHWUU BHYTPU BOLHOM
nosepxHocTu pekn Kacbma (kBagpatbl 5421 — 25280 u 5415, 16 — 25281) B nnowapHbie
06beKTbI.

B «Ynpaenenuu cnosamu» nomectute cnon «OctpoBa» Haa cnoem «Akesatopuus». Coenaite
cnont «Akeatopum» nsameHsembiM. C nomouubio «Crpenku» Bbibepute aksatopuio pekn Kacb-
Ma, B MeHio «O6bekTbl» ——KoMaHay «Bbibpatb nameHseMbin obbekT». 3atem «Crpenkon»
n Knaeuwewn Shift—cosmecTHO Bbigenute oba ocTpoBa, a NoToM B MeHio «OObeKTbl» — KO-
MaHay «Yaanutb yactb». B pesynbrate u3 aksatopuu 6yayT BbipesaHbl y4acTKW, pacrosarato-
LMecs nop OCTPOBaMM, YTO KOPPEKTHO C reorpaduyecKor TOUKK 3peHus.

B meHio «®ain» coxpaHuTe ans Bcex Tabnuy caenaHHble M3meHeHus (komanga «Coxpa-
HUTb Tabnunuy»). CoxpaHute 1 pabounit Habop (komaHaa «CoxpaHuts Pabounit Habop»).

B nHTepakTMBHOM pexxume Ana MobbiX CO34aHHbIX OOBEKTOB MOXHO MOMY4YUTb NPOCTEM-
LLMe reOMETPUYECKME XapaKTEPUCTUKM 00 ux cdopme, pasmepax U nosnoxeHuun. «Crpenkom»
LABaKAbl LLESTIKHUTE NIEBOW KHOMKOM MbilwK Ha akBatopuu peku Kacbma. B nosiBuBemcs ava-
norosoM okHe «leonHdopmaummn» (puc. 85) ykasaHbl rpaHuLbl o6beKTa, LeHTp, Naowaap, ne-
PUMETP, KOSIMYECTBO CErMEHTOB (YMC/IO OTPE3KOB, U3 KOTOPbLIX COCTOWUT MMOLWAAHOW OOBLEKT).
Ecnu cnoit saBnsetcs usMeHAeMbIM, 3HAYEHWUA FPaHUL, U LEHTPA MOXHO BBECTW BPYYHYIO, TEM
CaMbIM NOABUHYB OOBEKT OTHOCUTENIbHO MEPBOHAYANIbHOrO MECTOMOMOXKEHUSA (MOCKOSbKY BCe
HY>KHble U3MEHEHWSA COXPaHEeHbI 3Ty OMnepaLuio MOXKHO BbIMOMHWUTL 6e360a3HeHHO). [na Heus-
MEeHSAeMbIX C/OeB NogobHble AENCTBUS He AOMYCKaloTCA.

ObnacTb E‘

KOOPOUHAamol
Kpaﬁer mouex Mpamuueix1: |25 280 32204 m Y1: |541552200 m
o0bvexma Mpamum2 [5280266920 m Y2 [542240832 m KOOPOUHAMbL
UermrpX. [2528251115 m Y. [65418965.16 m}——" 2eoepagpuieckozo
enmpa obvekma
XapakmepucmuKu O6was nnowage: 0,762 sq km (Ha cpepe) Yenmp
O6wwii nepumerp: 19,55 km [Ha copepe] «
Gopmol U pazMEPOE — N coremon. U9 Hacmpouka uHOUBU-
o0bvekma Nonwroros: 3 Crus: |,_E_._.---—()yw1b}-t()8() ogopmie-
Orvens | Crpaexa | HUs 0Ovexma

Puc. 85. Bug nrctpymerta «Obnactb»

Ecnu Tako xe ABOMHOWM LLENYOK NEBOM KHOMKOM MbIlK caenatb Ha peke (Hanpumep, pe-
ke lanka) Bug okHa «lfeonHdbopmaums» 1 copepkalimecsa B Hel CBeleHUA HECKONbKO MeHs-
totcsi. MHbIM ByaeT oH Npu BblBOAE CBEAEHUM TOYEUYHbIX OOBEKTOB — HanpuMep, BbICOTHbIX
OTMETOK.

B meHio «Dain» Bbibepute KomaHay «Bbixog». Ha npegnoxeHune coxpaHuTb M3MeHeHUS
B TabnMuax OTBETbTE OTPULLATESIbHO.

[ll. 9Tan pednekcun feaTenbHOCTU Ha ypoke — 5 MUH.

Yuutenb cnpalumBaeT yyawmxcs 06 Ux BneyatmieHUAaX OT ypoKa, YTO MOHPAaBWUIOCh, a YTO
Ob110 HEMOHSATHO.
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Ypoku 5 u 6 «lMpumep cocmaBneHua makema memamuyeckol Kapmeol»

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypokKa: oBnageTb HaBblKaMu NPUBSA3KU pacTpoBoro usobpaxkerus B Maplnfo, npoek-
TUPOBAHUA C YY4ETOM CofepXKaHus KapTbl Habopa Tabnuy Maplnfo, cozgaHus ebluMcaseMbIX
nonen 6as AaHHbIX, OPOPMIEHNUSA TEMATUYECKOMN KapTbl.

Bpemsa peanuszauuu: 2 akagemMmyeckux yaca.

O6opynoBaHue U MaTepUanbl: KOMMbIOTEPbI C BbIXOAOM B ceTb MIHTEpHET, NpoeKTop, UH-
TepaKTMBHas JOCKa.

|. OTan noctaHoBKM NpobnemMbl — 2 MUH.

lMocma+oBka npobnemsl. Hanbonee npopomkutensHyto 4actb paboTbl B reonHbopMaum-
OHHOW cUCTeMe OObIMHO COCTAB/SET NEPeHOC TEMATUYECKOro COAEPIKaHUs C OTCKaHMPOBAH-
HbIX OYMa’KHbIX KapT Ha BEKTOPHYO TonorpacryecKyto OCHOBY. TEXHONOMMYECKYo Noc/efoBa-
TENbHOCTb AEWCTBUIA MOXHO MPeACTaBuTb Credylowmum obpasoM: npuBasKa (perucrpauus)
PaCcTPOBOro M3006paskeHWUs K MMEIOLL,ENCS BEKTOPHOW KapTe, NPOEKTUPOBaHWE U co3haHue Ta-
611U, NepeHoC B HUX OOBEKTOB C PacTPOBOW OCHOBbI, OPOPMIEHNE NO CEMAHTUYECKUM aTpu-
6yTam UK 3HAYEHUAM BbIYUCISIEMBIX MOSIEN TEMATUHECKON KapTbl.

[l. 3Tan usyyeHusa HoBoro matepuana — 83 MuH.

JesamenbHocmeb yyumena: 3HaKOMUT OOYYaOLLMXCA C HOBbIM MatepuasioM C UCMOJMb30Ba-
HWeM ceTh MIHTepHeT 1 Nnpe3eHTaLMOHHbIX MaTepuanos.

JesmenbHocme ydausuxcs: cnylwaoT 0ObsACHEHUE yUUTENA, BbINOHAOT 3a4aHUS.

HAudakmuyeckue mamepuanel

CocrtaeneHue makeTa TeMaTU4eCKOM KapTbl.

Mpu nepBoM OTKPbITUM BONBLUMHCTBO PACTPOBbIX M306paXkeHMI HEOOXOANMO 3apernucTpu-
poBatb, T. €. ONpPeAenuUTb ANA HUX KOOPAUHATHYIO CUCTEMY M MONOXKEHUE Ha 3eMHOW NoBepx-
HocTu. [Mpouecc perncTpauuu, Kak NpaBuo, BKoYaeT B cebs Bbibop KapTorpaduyeckom npo-
€KUMW, B KOTOPOW COCTaBNEHO M300pa)KeHWe, U HaHeCeHWe Ha Hero Tak Ha3blBaeMbIX KOH-
TPOJ/IbHbIX, WX OMOPHbIX, TOYEK — TOYEK C WM3BECTHbIMWU reorpaduyeckuMu (Mau nbbiMuU
MHbIMK) KOOpPAUHATaMMU.

B HoBOM ananorosom okHe BbibepuTe KHOMKY «Pernctpuposartb». B pesynbrate nossutca
OKHO perucrpauuu pactpoBoro M3obpaxkeHus, No3BosAOLLEE MPOBECTH MPUBSA3KY PacTPOBOM
MOAJIOXKKM, U TEM CaMbIM KaK Obl MOASIOXKMTb €€ Moj, BEKTOPHYIO KapTy.

CambIM NpoCTbIM CNOCOOGOM perncTpaummn SBASETCA PacCTaHOBKA KOHTPOJIbHbIX TOYEK Ha
nepecevyeHnsxX IMHUM KOOPAMHATHOM CETKU. HO NMOCKOMbKY 3a4acTyto OHW OTCYTCTBYIOT, TOHKM
NPUXOAUTCA paccTaBnATb No cutyauuu. [1ns Hayana 3aganTe NPOEKUMIO KapTbl: HAXKMUTE KHOM -
Ky «lpoekuus», B pasgene «Kareropusa» sbibepute «laycca-Kptorepa (Mynkoso 1942)»,
a B pazgene «[1poekumnsa» — «GK 3oHa 25 ([Mynkoeo 1942)» (puc. 86). Harkmute OK.

Kkamezopus Beifop NpoekupH 3
2PV rl_i.arwm
( P) )., ™ L[I’agccaKnorepamgmmISlzl =]
npoexKyut .
!]munﬂ

GK 19 [Mymxoso 1942
Oononumenvhvie || |& o o Nimeee 134 =
GK sana 21 [Mymxoso 1942)
napamempsl || |6k sona 22 Mymwoso 1342)

npoexyuu

Puc. 86. 3apaHuve npoeKkuuu KapTbl
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Ha pactpe B npefenax aonanoroBoro okHa permcrtpauuu, nosb3ysach NoaocaMu NpoKpPyTKH,
HaWauTe NOOYI0 XapaKTepHyto (y3HaBaeMyto) TOUKY pacTpa, KoTopas MOXeT ObiTb UaeHTUdK-
LLMPOBaHa Ha 3/1eKTPOHHOM BEKTOPHOM KapTe. Jlyylie Bcero Ha posib NOA06HbIX TOYEK NOAXO-
LAT C/IMAHUA PEK, BEPLLMHbI PEYHbIX U3y4UH, U3rMbbl Geperoson NnHKUKM 03€p u T. n. C nomo-
Wbl KHOMKK «+» yBenuubTe hparMeHT pactpa B okHe Perucrtpauus nzobpaxkeHus B OKpecT-
HOCTAX HAWAEHHOW XapaKTepHOM TOYKM (Tak YTOObl Ha pacTpe 6biNU PasIUYMMbl OTAESbHbIE
nukcenu). Haeepa Kypcop MbllK, LLENKHUTE NEBOM KHOMKOW Ha caMol Touke. B noseuBLueMcs
LManoroBoM OoKHe «PefakTMpoBaTb KOHTPOJIbHYIO TOYKY», HUYEro He MeHss, Haxxkmute OK.
B cnucke Touek (Hag M306pakeHWEM perucTpupyeMoro pacrtpa) NosBUTCA NepBas KOHTPOJIb-
Has TO4YKa, 4S9 KOTOpol HeobxoaMMO 3aaaTh eé reorpaduyeckme KoopamuHaTbl.

Bbloenute cTpOKy KOHTPONbHOW TOYKM, LLENKHYB MO HEW JIeBOW KHOMKOM MbiwK. Haeeps
KYPCOP MbILLM Ha CUHIOKO MOJIOCY B BEPXHEN YacTu AnanoroBoro okHa Pernctpaumm nzobpaxe-
HUS, U YAEPXKMBAA HAXXATOMN NIEBYIO KHOMKY MbILLMW, CABUHBLTE OKHO B CTOPOHY, ocBo6oauB pabo-
yyto 0651aCTb MPOrpamMMbl C 306parKeHNeM BEKTOPHOW Tornorpadmryeckomn ocHosbl. B eé npege-
nax C NoMoLLbto «YBeNUUMBaIOLLLEN NYMbl» HAMOUTE 3TY XKe CaMyto TOUKY Ha BEKTOPHOM KapTe.

B meHio «Tabnuua», «PacTtp» Bbibepute komaHay «CoBmecTuTb C KapToW» (nepep 3tow
npoLesypoW KenaTenbHO BKIOYUTb PEXXMM COBMELLLEHWSA Y3/10B IaTUHCKOM ByKkBoM S C Knasu-
atypbl). HaBeguTe Kypcop MbilwM Ha TOUYKY KapTbl U LLENKHWTE 1eBOM KHOMKoW. B nosenewemcs
OKHe «PepaKkTvpoBaTb KOHTPO/bHYIO TOUKY» nons X Ha Kapte U Y Ha KapTe A0/KHbI ObiTb 3a-
nonHeHb! (puc. 87). Haxkmute OK, n B okHe «Pernctpaunm nsobpaxkeHus» nporpamMma noacra-
BUT COOTBETCTBYIOLLME KOOPAUHATLI B CTPOKY BblAENIEHHOW KOHTPO/IbHOW TOYKM.

Pl;‘ﬂdlﬂlipﬂ!dib HOHTPO/IBHYH T... El

BeaauTe HOBY HHPODMALWHIO O
UMSL KOHMPOIBHOT | *mPomieaToxe
mouku T Tows [lowal
KOOpOUHamaul
XHak 252832828 -~
vekerre: | " }\ KOHMPOALHOL
KOOpOUHamul Yhakeer: |5 20205 m MOYKU HA 3eMHO
KOHMPONLHOU MOYKY || %vagscre: [711 noeepxxocmu
—1
Ha pacmposom ¥ o pacrpe [367
uzobpadiceHuu ] Omens | Cnpeexs |

Puc. 87. OkHo «PepakTMpoBaTb KOHTPOJSIbHYIO TOUKY»

Ecnu BO3HUKHET HEOBXOAMMOCTb pefaKTMPOBaHMA CBEEHWW O KOHTPOJIbHOW TOYKe, Ha-
XMuTe KHoMKy «[MpaBka», ANA yaaneHusa TOYKM U3 CMMCKA — KHOMKY «Yaanutby. MNonoxeHue
TOYKM Ha pacTpe MOXHO KoppeKTUpoBaTtb B cekuumn X /Y Ha pactpe (yBenunyeHue koopamHat X
1Y BEOET K CMELLEHUIO TOYKW BIEBO U BHU3 COOTBETCTBEHHO; puc. 88).

=
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Puc. 88. KoppeKTpoBKa NonoxeHUs TOUKM
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HaxmuTe kHonKy «HoBasi». AHanorMyHo onvcaHHOM npouefype paccraBbTe elé 3 KOH-
TPOJIbHbIE TOYKM MO BO3MOXKHOCTU B pa3HbIX YacTax KapTbl. [locne HaHeceHus 4-x Touek C us-
BECTHbIMW KOOpAMHATaMu NporpamMMa paccuutaeT oMOKU perucTpaLumm, T. €. OLEHWUT TOYHOCTb
NpuBA3KK pacTpa K Kaprte (puc. 89). MNMposepbre, 4TOOLI HX OAHA TOYKA He UMena oWKnbOoK, npe-
BbllWalowmx nepsble nukcensl (0—3). B npotMBHOM cnyyae Takve TOUKM cnedyeT nepeperu-
cTpupoBatb. B 3aBeplueHune pernctpaummn Haxxmute kHonky OK. PacTtpoBas nopgnokka nossuT-
CA B OKHe KapTbl.

== PerHcTpauus H3oGpane HHA

Toqka Koopg X Koopa, Y Qunbka (ToukM) R |
CRUCOK KOHMPOJib- Toswa 1 25 283 262,85 5420 241,35 1 "
/S Tosa 2 2529873465 542190739 1 Aanu | KHONKU ohepayuu
HbBIX MOYEK Tosxa 3 25 208 667 49 541811714 1 3
Touxa 4 25 281 580,80 5416 378,12 1 | ¢ K()Hmp().;’lebLHh‘
R 2 ‘—( movrKamu
/ Hoean |
xoopc)unambz owuﬁku pezucmpayuu
KOHMpOJAbHbIX MOYeK Ha KOHMPOJAbHBIX HOYEK 6
3&'.-11!:’()1? HOBEPXHOCHIU 8 nuKcerdax pacmpda

usbpanHol npoexkyuu

Puc. 89. [NpueAska pacTpa K KapTte

Cnepytowmii Wwar 3akio4aeTcs B NPOEKTUPOBAHWM U CO34aHuM Tabnuy, — MHOPMaLMOH-
HbIX C/IOEB U COMPSKEHHBIX C HUMK a3 AaHHbIX. Mcxops U3 nereHfibl, onpefensoTcs Konuye-
CTBO U Ha3BaHWe C/I0EB, BUAbI MU TUMbl 3aNMOMWHAEMON CEMaHTUYECKOW XapaKkTepucTuku. B ne-
reHfe 3aperncTpMpoBaHHOM KapTbl (OOLLEeN reoNnorMyeckomn No CoAepPIKaHUo) MMEeTCs Tpu Ka-
TEropuM OOBEKTOB — CKBaXKMHbl (TOYeYHble OOBLEKTbI), pPa3noMmbl (fMHEeNHble OOBLEKTHI)
W cTpaturpacmryeckue KOHTypbl (nnowaaHblie o6bekTsbl). C noMoLubio MHCTpyMeHTa «HoBas Ta-
611ua» cosganTe Tabauubl Co CneaytoLen CTPYKTypo 6a3 AaHHbIX:

o - OMOJIHUTEJIbHbIE
HaseaHua Tabnuuy, UmeHa nonei Tadbnuy, Tunbl nonen A
AaHHble
Homep_ckBakuHbl KopoTtkoe uenoe
Anbtutyna KopoTkoe Lenoe
CKBaKuHbI
3aboi KopoTtkoe uenoe
My6uHa KopoTtkoe uenoe
Onuna LecatnuHoe 5 3Hakos,
Paznombl .
2 nocne 3anaTon
Cuctema_u_otgen CumBonbHoe 14 3HakoB
Crpaturpaduueckue NHpekc CumeonbHoe 2 3HakKa
KOHTYpbI
Mnowanp JecatnyHoe 7 3HaKoB,
3 nocne 3ansaTou
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MpumenutensbHo K cnoto «Crpaturpacdmyeckre KOHTYpbl» OKHO «Co3aaHusa CTpyKTypbl Ta-
61UbI» LO/MKHO MMETb BWUA, NOKasaHHbIM Ha pucyHke 90.

Co3aarb CTpyKTypy Tabimup

Mona Tun Whaexe

Cucrema_u_otaen CumeonsHoe(14)

Wraerc CumsonsHoe(2) F Eucpal |
e 0

NecarusHoe]7.3)

W Moxs
Onucanue nonAa

Wpas: ||'|r|nu4m.b

Iun | Decsmuuqoe | T— |

3naxoe: I?_ Mocse sangroit [3_

Puc. 90. OkHo «Co3paHus cTpyKTypbl TabaunLbl»

B «YnpaBnenuu cnoamus» 3apainte paumoHanbHbiiM NOPSAAOK COER, NPUAEPKUBAACH Criedy-
lOLLLero npaeuna: «BCrioMorartesibHble» C/1oM OOPMIEHNUA U CIIOM C OObEKTaMK TOYEYHOM No-
KasM3aLumMu pacnosiaralotcs HaBepxy, C/IoM C 0ObeKTaMu M/IOWAAHOMN SIOKaM3aunMn — BHU3Y.
B «YnpaBneHuun cnosaMu» oTKIOUUTE NOKA3 CNOEB, KOTOPbIE U3IULIHM C TOYKU 3peHUsA coaep-
)KaHuA Tematudeckon Kaptbl, — «KunomeTtpoBas_cetka» u «Jleca». CoxpaHute paboumi Ha-
60p B MeHio «Dain», «CoxpaHutb Pabounin Habop».

Coenante cnomt «CkBaxkuHbl» n3MeHAeMbIM. HaHecHUTe HECKONbKO CKBaXKMH, 3anofiHAs UX
CEMaHTUYEeCKMe XapaKTepuctuku (ece, kpome «InyOuHbi»).

B meHto «Tabnuua» Bbibepute komaHay «O6HOBUTL KOMOHKY». B nosieuBlieMcsa auanoro-
BOM OKHe B nosie «O6HoBUTb Tabnunuy» Bbibepute «CkearkuHbly, OBHOBUTL KOMOHKY — «[Ty-
6uHa», 3HaYeHUs nssneub U3 — «CKBaXKMHbI», @ HANPOTUB NONA «3HaYeHUEe» HAKMMUTE KHOM-
Ky «CoctaButb». B okHe «BbiparkeHne» BbIMOMHUTE CliedyloLLyt0 NOC/eA0BaTeIbHOCTb: B pas-
nene «KonoHkn» Bbibepute «Anbtutyaas, «Onepartopbl» — 3HaK BblYMTaHMSA, a 3aTeM CHOBA
B pasgene «KonoHkn» — «3aboit» (puc. 91). Haxmute kHonky «lpoBeputb», Ha 3KpaHe
LO/MKHO NosBUTLCA cooblieHune Bcé npaBunbHo. Haxkumaite kHonky OK, noka He ucuesHyTt
BCE AMasioroBble OKHa.

Cnucok noaet basel OaHHbIX

Beipame nue rz| mabn Uybl
EBaNe DS ﬁ CRUCOK apuhmemuyecKux,
AneTHTyaa - 3a00R KonoHsK
JIOZUHECKUX, 2e02pagiudecKux
OnepaTopel -
| = ONepamopos U OnePamopos
OKHO COCMABIAEM020 _| [oymsm ; | cpasHenus
8blpadcetus T = | =l
CRUCOK MAMEMamuyecKux,

MeKCMoBbLX, zeozpaq_‘mt;e-
CKUX pyHKYUL U PYHKYUL
Pucynox 40. damvi/epemenu

Puc. 91. Pa6ota c okHOM «BbipaxeHue»
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B utore Ha akpaHe JoMKeH NOABUTLCA CMMUCOK, CXOAHbIM C TEM, Y4TO NMOKasaH Ha pucyHke 92.

Maplnfo Professional - [Ckpammnm Cnncox]

[2 ®aiin Mpasca Mporpame Ofvexrsi 3Janpoc Tabmua

eHUs 6 AYelKax nocieo-
0 NOJSL 6bIYUCTCHBL HA

cmpoxu 6asel OaHHbIX
mabauyel « CKEAdNCUHBLY, 2 4

COOMEEMCMEYIOUfUe CHOGE 3HAYeHUll O8YX
obvekmam Ha unopmayu- npedulOyiyux nonel
OHHOM Clloe

aoauysl « CKeancnbly,
UHbIE KAYECMBEHHbBLE U
PAKMEPUCMUKU 00BEK-
MAYUOHHOM Cl0€

omobpadcaemoe u odujee
KOIUHECMBO 3aNUcell 6 OKHE

bazbl OaHHBIX \

T

Puc. 92. Cnucok

Pesynbrar onepauuu oueBmaeH: B KONoHKy «lnybuHa» nporpamma aBToMarMyecku Bnvcana
pacyeTHble XapaKTEPUCTUKM, NMOTyYEHHbIE NMYTEM BblYUTAHUA 3HAYEHUIN anbTUTYAbl YCTbS U 3a-
605 ckBaxkuH. [ons 6a3bl AaHHbIX, 3HAYEHWUA B KOTOPbIX 3aBUCAT OT 3HAYEHWUW B APYTUX NOMAX,
Ha3bIBAIOTCA BblYMCNAEMbIMU. 3aKPOWMTE OKHO CMMCKa KOMOUHaLMelH (O4HOBPEMEHHBIM HaxKa-
Tnem) knaeuw Ctrl n F4. MNoetopHo BepHYTLCA K Base AaHHbIX MOXKHO M3 MeHlo «OkHO», «Ho-
BblIi CMIUCOK» M BbIOPAB M3 NepeyHs HYXKHYIo Tabnuuy.

Ins Toro 4tobbl 3aaatb 06beKTaM OQHOrO C/I0si pasHoe OPOPMIIEHNE OCHOBbLIBAsICH HAa MX
atpubytax (1. e. co3nartb TeMaTMyHecKyto Kapty), B MeHio «KapTta» Bbibepute komaHay «Cosparb
TeMaTMyecKyto kKapTy». Ha nepeom Lware B guanoroBom okHe mactepa Bbibepute «Tun Tematu-
yeckor KapTbly — «[nanasoHbl», a «MMa wabnoHa» — «Cnocob 3HauKoB, CTaHAAPTHLINY»
(puc. 93).

CoaaaHHe TemaTHYecKoH KapTe - War 1 vz 3 |z|
[ Tun: Coprvpoerka  nowverm (% nogare Dépasew
% Mma Watinona - Jaronosok
| K.aprorpanmda, KpacHan Sanvera Mojzannoeok
munsl (kamezopui)
p Kaprorpanda, KpacHO-Memo-3eneHan 3a *rm:.orm o

memamuueckozo || oM | [Blksrorsama, psonemosenemansa

h KApTOrpanea, KpACHO-CHHRA SAMUBKA *rmmnm o
()(])OpMﬂeHu}i‘ 0673@»‘(' . K.apTorpana, KpacHo-CHHRA 337UBKS, TE. *nm"'om (OJ
' 2 Kpyroean Kaprorparna, NPOIPatHan WTPHK0EKA Jinnnaenm (0)
Mo6 unGopMayuon- || r=] I e
HO20 cnos | (& prorparea, nprspnan samera
— Kaprorparma, Cepan 3aHera
—|

npumep MMmEMamui1ecKocG

ohopmietius 06bekmos
umf;op,vjrmummoeo cnos

\ Eh‘ab! memamuiecrozo
ohopmaenus 06veKkmos
PucyHok 42. BHYMPU OMOCTbHBIX MUNOE

Puc. 93. Co3pnaHue TeMaTM4eCKoW KapTbl
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Haxxmute kHonky «[anee». Ha BTopom ware 3agaire tabnuuy, Ana Kotopon byaert cosgaH
TemaTtmnyeckuin cnoi, — «CKBaxKMHbI», a Mosie C xapaktepuctukamm — «lnybuHa» (puc. 94).
Haxkmute kHonky «[lanee».

Coaganne TemarwuecKoi kapth - Lar... @

umeHa maﬁﬂuljbt u BeiGepuTe TaGAMUY U none:
noas 6 Hell, no F{Iﬁm&lﬂnuw =l UCHOPUPOBAHUE HE3ANO-
3Hauenusim komopo2o || Do |rsma £ HeHHbIX 3HaYeHUll Nos
CmMpPOUmMCcst | IESCHIE RO A ""E_/npu nocmpoenuu mema-
memamu4eckas kapma ﬁl—mﬂl : OT_MM, M MUYeCcKou Kapmel

Puc. 94. Co3paHue TeMaTMyeckom KapTbl

Ha nocnepHem ware B cekunmn «Hactpoika» Hakmute KHonky «JlManasoHel». B none «Me-
Toa» Bblbepute onuuio «BpydHyo», a «Yucno gnanasoHoe»: «2». Hakmute kHonky «[le-
pecuéTt». Ha Hallel TemaTMyecKkom KapTe BCe CKBaXKMHbI NoApasaeneHbl Ha 2 knacca: rmybokue
1 HernyboKuWe, rpaHULEN pasaena Mexay KOTopbiMu cnykut rmy6unHa 50 m. [Ina nepeoro knac-
ca 3HadyeHue muHuMmyMa BBeguTe «0», makcumyma «50», a pnsa Broporo knacca — «50»
n «100» cootBeTcTBEHHO (pHC. 95).

JICHUS YUCTOBbLY SHAtE- -H_{M,m. fEcieto =l e
HUU ROISL HA OUANAZ0HbI {qmm =l Dwmzlﬂ}x ()HZHG.?OH;B e
8b100p yucHa =) i e 3Q0AaHHOU MOYHOCIU
duanaseHoe = . - abconomHuoe u OmHo-
2Panuybl | CumenbHoe KOIu4ecmso
duanazonoe = | A 00beKmos, NONABUIUX 8
3HaveHul Boeaure rparsate OUANA30Hbl 3HAYEHULI
>= Min: < Max
CMPOKU 07151 NPUHYOU- o E pe3yibmamuvl pazouenus
MenbHO20 ONpedeeHUs _____L,_,/ (kraccupurayuu) 06v-
2panuy OUAna3oHo8 npu ET omene | oo | eKmoe no OUana3oHam
PYUHOM Memode : :

Puc. 95. Hactpoiika guanasoHos

MNoBTOpHO HaxkmMuTe KHOMKY «[lepecuyéTty, a 3atem kHonky OK. B guanoroeBom okHe macTe-
pa HaxXmute kHonky «Ctunu». B cekumn «Pacnpepenntb aBToMarMyecku» yCTaHOBWUTE nepe-
KNntoyatenb B nonoxeHue «HeT», 4To cOOTBETCTBYET pyyHOMY OnpepesneHunto cTuna ogopmne-
HUSA 0OBLEKTOB Ha TemaTtuyeckomn Kaprte. [ns nepsoro uHtepsana (0 — 50) BbibepuTe YEpPHDIN
NYHCOH pa3mepoM 4 nyHKTa, a ans sToporo — (50 — 100) kpacHbI NyHCOH pa3mepom 6 nyH-
kToB (puc. 96). Haxkumaiite OK, noka He ncYe3HyT BCe AMANOroBbie OKHa.

72 B conepkanue




MHOOPMATHUKA @ KBAHTOPMNYM

Hactpohica cT#/18 KapTOT pammbi X|

6b100p cnocoba oghopm- "
{ ACNPEASNUTD ABTOMATUNECKU

NeHUA 06BEKMOE — | € yoer C Poowep © Hor KHONKA OnpeoeneHus.
PA3IUYHBIX OUANAZ0HO8 |* crums :

cmuaa (oghopmnerus)
il 00beKmos, He NpUHao-
im0 NeARCaujux 3a0aHHbIM
@ | acrooss cruen / Quanazonam
KHONKU OnpeoeneHus /— o i A
cmuns (ogpopmnenus) flo | T
06BLEKMO6 paznuinbIX o] dononnumenshule na-
B e L pamempul oghopmnenus
MeMamu4ecKol Kapmol

Puc. 96. Hactpoiika cTvns kaptorpaMmmol

B pesynbrate Ha KapTe CKBaXkKMHbl LOSKHbI OblTb OOpPMIIEHbI B GIM3KOM COOTBETCTBUM
c opuruHanom. 3anaute B «YnpaeneHue cnoamuy». ObpartuTte BHUMaHue, yto Hag cnoem «Ckea-
YXMHbI» MOSIBU/ICA HOBbIM TEMATUYECKUM C/IOW, y3HATb KOTOPbIA JIErKO MO JIEBOMY OTCTYyMy.
Takue >xe TemMaTUyecKue «HaACTPOUKU» YXKe UMeloT c/ion «BbicoTHble _oTMeTku», «Peku»
n «Jleca».

Cpoenaiite nameHsembiM cnot «Pasnombl» U oundpyiTe HECKONBKO Pa3fioMOB, He BBOASA
LN HUX HUKAKUX XapaKTepucTuK B okHe «MHdopmaunmn». B meHio «Tabnuua» Bbibepute Ko-
MaHay «O6HOBUTb KOSIOHKY» WM B MOSABMBLUEMCS AMANIOrOBOM OKHe B rnosne «O6HoBMTL Tabnu-
uy» Bblbepute «Paznombl», «OBHOBUTL KONOHKY» — «[lMHa», «3HaYeHUs» u3Bedb U3 —
«Pa3nombi», a Hanpotue nona «3HadyeHne» Haxxmute KHomnKy «CocTtaBuTb». B HOBOM OKHe U3
pasgena «PyHkuuny» Boibepute «ObjectLen». B cekunn «Beeaute BbipaXkeHne» B NOSABMBLLEN-
ca ctpoke «ObjectLen(obj, “mi”)» eauHMubl M3MepeHnsa MUK («mi») C KNaBUaTypbl 3aMeHUTe
Ha kunomeTpbl («km»; puc. 97). Haxxmute KHONKy «[1poBepuTb», Ha 3KpaHe LOMKHO NOSBUTL-
csa coobuieHue «Bcé npasunbHo». Haxkumariite kHonky OK, noka He ucuesHyT Bce aManoroeble
OKHa. B nossueliemMcs okHe crniMcka npoeepbTe, 4Tobbl None «dnuHa» Gbino 3anonHeHo. 3a-
KpoWTe OKHO cnucka kombuHauuen knasuw Ctrl u F4.

Bwpame nme @
QyHkyua pacuema BeeauTe Bipaxene:
ONUHBL, BLIPAdICEHHOU | |2blecteniobi k) [ronowar | £]

6 KUIOMEempax Ha ;‘leie-__-:_’ oo 2]
CMHOCMU, 8Cex TuHeli- rm—r

HbIX 00BEKMO8 CNos

Puc. 97. Cexuus «Beeaute BbipaxkeHue»
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CospaiiTe HOBbIM TEMATUYECKUIM CIOW Ha OCHOBE BbIYMC/IEHHOM XAPaKTEPUCTUKU AJIUHBI
pasnomog. [Ina atoro B MeHio «KapTa» BbinonHuTe KoManay «Co3patb TeMaTMyecKyto KapTy».
B okHe macTepa B cekumu «Tun TemMaTM4YeCKOW KapTbl» Bblbepute BapuaHT «[ManasoHbl»,
B cekummn «Mmsa wabnoHa» — «JIuHenHble 3HaKK, cTaHaapTHble». Ha cnepytowem ware onpe-
aenute Tabnuuy, 4N KOTOpoW co3naérca Tematudeckui cno — «Pasnombl» u none — «nu-
Ha». Ha nocnepgHem Lware Bpy4yHyto 3apamnte 3 avanaszoHa 3Hadenun (0 — 0,75; 0,75 — 1,5
n 1,5 — 3) 1 BbIbepuTe Ansa HUX ochopMIeHUE KPACHBIMU CNIOLWHBIMU IMHUAMMU TonwmHou 0,5;
11 1,5 ToukM B Nnopsake Bo3pacTaHus KpynHoctu pasnoma. Haxkumarite OK, noka He ncyesHyT
BCe Auanorosble okHa. OueHWTe Ha KapTe nonyyeHHbin pesynbtar. CoxpaHute pesynbrarbl pa-
60Tbl (MeHto «Daiin», komanabl «CoxpaHuTb Tabnnuy» n «CoxpaHutb Pabounin Habop»).

Cneayowumit atan paboTbl CBA3aH C NePeHOCOM cTpaturpadmyeckux nogpasaenieHui u 3a-
nosHeHnem Tabnumupl «Crpaturpadmyeckme KOHTYpbl». B 3TOM fo/mKHbI HAXoAUTbCA nowaa-
Hble OObeKTbl, CO34aHMe KOTOpbIX ABNSAETCA Haubonee CNOXHOW YacTblo BEKTOPU3ALMK
pacTpoBbix n3obpaxkeHuit B Maplnfo. Maccosas o6soaka nnowagHbix 06beKTOB 0ObIYHO OCY-
LLECTBNSAETCA HECKONbKMMU criocobamu.

Cambit npocToit cnocob 3aknovaetca B obsoake MHcTpymeHToM «[llonuroH» HebonbLumx
MAOLWAAHbIX OOBEKTOB, LLE/IMKOM YMELLAOLLMXCA Ha 3KpaHe B MaclwTabe, 10-kparHo npesbiwwato-
LLEeM opuruHabHbii. [lpyroi cnocob — oundpoBKa rpaHuL, NoMroHa MHCTpymMeHToM «[Monunu-
HUs», c nocnepytowmm «O6beauHeHUEM CErMEHTOB rpaHu1Ly, BblaeneHHbix «Ctpenkon» 1 kna-
Buwwen Shift, n «MpeepaweHvem B obnact» cKoOMOGUMHUPOBAHHOIMO obbekTa U3 MeHlo «Obbek-
Tbi». [Py HanMuMM COBMECTHOM rpaHuupl, OOWen ans AByX MOJMMIOHOB, CHayana obsoamTcs
nepBbli U3 HUX, 3aTEM C HaNoXeHMeM — BTopoM. [lanee BTopor Bbibupaetca «Crpenkoi», a Bbl-
JefneHne 3aKpennseTcs KoMaHaon «Bbibparb naMeHseMbl 06beKT» U3 MeHto «OObeKTbl»; KO-
MaHOoM «YaanuTb 4acTb» BTOPOW MOSIMIOH obpesaetcsa no rpaHvuam nepsoro. HakoHeu, ecnu
OZHOWM W3 rpaHuL, NOJIMIoHA CYXKUT YyKe CYLLECTBYIOLLMI IMHENHbIN 0OBEKT, TO B pexknme «Dop-
Ma» Y JIMHUM KOMUPYETCA HYXHas 4YacTb y3noB («CTpenkon» Bbloensercs HavanbHbIA y3en W,
yaeprkueas knaeuwy Shift, nocnegHuit) u panee NonMroH JoCTpamMBaeTcs UHCTPyMeHToM «[lonu-
nuHUa» ¢ nocneayowmnm «ObbeauHeHeM cerMeHToB» U UX «llpespalueHremM B 0bnacTu».

Ob6pe3ska NONMroHOB MO paMKe KapTbl OCYLLECTBNAETCA 0OblYHbIM cnocoboM: cHadvana nio-
LWaaHOW 0BBbEKT CO3AAETCA C BbIXOAOM 3a Npeaesbl paMKu, 3ateM B MeHio «O6beKTbl» KOMaH-
non «Bbibpatb n3meHseMblii 0ObEKT» BblAeneHUe 3aKpennseTcs, no pamke «Jlobasnaiorca ys-
Nbl» U HaKoHeL B pexxume «DopmMa» BHeLHWe (NUWHKWE) y3/bl YAANAIOTCA C NOMOLLBIO MHCTPY-
meHTa «Crpenka» u knaeuwu Delete.

ObeeonTe B COOTBETCTBYIOLEN TabnvuLe HECKONbKO CTpaturpaduyeckux KOHTYpoB (no
MeHbLUeM Mepe No OAHOMY U3 MepeyucsieHHbIX B NereHae ctpaturpaduyeckoe nogpasgene-
HWK). [lns co3naHHbIX OObEKTOB 3aMNO/IHUTE UX CEMAHTUYECKUE XapaKTepUCTUKK: B nose «Cu-
cTeMa_U_OTAen» YKaXKuTe NosiHoe HauMeHOBaHWe reoslIorMyecKkon cuctemMbl U eé otaena (Ha-
npuMep, «HWKHWUN Men»), B none «MHOeKC» — NpUHATOe ANS HUX COKpalleHue (Hanpumep,
«K1») a none «llnowanp» octaBbTe NYyCTbIM.

Cozpaite Tematuyeckyto KapTy ans 1abnuubl «Crpaturpaduyeckue_KoHTypbi». s atoro
B MeHto «KapTta» Bbibepute komaHay «Co3patb Tematmuyeckyto KapTty». Ha nepsom wware ava-
NOroBOro OKHa MacTtepa Bblbepute «Tun Tematnyeckon Kaptbl» — «OTaenbHble 3HaYeHUs»,
a «Mma wabnoHa» — «MHaMBMAYyanbHble 3HAaYEHMA PErvMOHOB, CTaHAAPTHble». B otanume ot
«[nanasoHoB», onepupyoLwmx MHTEPBaNaMK KOMIMYECTBEHHbIX 3HAYEHUIM NPU3HaKa, BapuaHT
«OT1aenbHble 3HaYeHUA» NO3BONSAET 3aaaBaTb oopmieHHe OOBHEKTOB MO OAMHAKOBLIM 3HAYe-
HUAM aTpubyTa, Bbipaxkatowerocs 0bbl4HO KayeCTBEHHO UK B Bannax.

Ha cnepytowem ware mactepa Bbibepute Tabnuuy, A5 KOTOPOM CO3AAETCA TEMaTUKa —
«Crpaturpaduyeckme_KoHTypbl», — v nose 1abnuubl — «Cuctema_u_otaens. Braouute on-
umio «lMponycTuTb HYNAM U NyCTble 3HAa4YeHUs» (3TO MNO3BONUT UrHOPUPOBATb OOBEKTLI C He3a-
MONTHEHHBIMU XapaKTepPUCTUKAMM).

74 B conepxanue




MHOOPMATHUKA @ KBAHTOPMNYM

Ha nocnepgHem ware ans kaxkporo ctpaturpadunyeckoro nogpasaeneHus 3apgante opopm-
nerHve «CnnowHas 3an1Bka LUBETOM», BIM3KUM NPUHATOMY Ha UCXOLQHOM KapTe, M CM/IOLLHbIe
rpaHuubl YepHoro ugeTa TosnwmHon 0,5 Touku. MNocne BbiNONHEHUS BCEX YKa3aHHbIX NpoLeayp
OKHO «HacTpoliku Tematnueckon KapTbl» LO/MKHO UMETb BUA, MPUMEPHO COOTBETCTBYIOLLMMI
pucyHKky 98. HaxxumanTe kHonky OK, noka He UcYe3HyT BCe fMaNioroBble OKHa.

nepevdersb 6CeEX 6Cmpe- Hactpohka TemaTnyeckos Kapte

YAIOWUXCSL BHAYEHUT KHONKU 0ghopmaeHus

O6pazeu:
HacTpoiik -
(3 C"{Oﬁkax — KoJqu4de- aM4ecKNe_KOHTYPEI - CHCTEME_| * Oﬁbekmog! HPHHCI()
cmeo coomeemem- N BepXHUit AeBoH (1) —I Jexcawux Kiaccam
5 i st % S OMOENbHBIX 3HAYCHUT
BEPXHAR [ : .
8YIOWUX 00bEKMO8) cosirph ol = :
cPeRHW KapboH () ereraa..| U 1e2eHObl
pe3yrbmamul 2pynnu-
POBKU 0OBbEKMOE CllOs. KHONKU COXPAHEHUA
no Kaaccam uHOUeudy- wabnona (napamem-

poeé oghopmaerus)
[ mexyweii nacmpoiixu
meMamu4eckou
Kapmol

ANbHBIX 3HAYEHUL

HOPAOOK COPMUPOBKU
KIAaccoe6 ()'I?’I()(fi’leblx ]
SHAUeHUll 8 1e2eHOe

Puc. 98. Hactpolika TemaTMyecKkom KapTbl

Bbluncnute 3HaueHua nnowanen ans cosdaHHbIX cTpatUrpaduUyeckux KoHTypos. [na ato-
ro B MeHio «Tabnuua» Bbibepute komaHay «OBGHOBWUTL KOMOHKY». B noseuslueMcsa auanoro-
BOM okHe B none «O6HoBWTL Tabnuuy» Bbibepute «Crpaturpacmyeckne KOHTYpbl», B Mose
«O6HOBUTL KONOHKY» — «[nowaaby, «3HayeHusA» ussnedb 3 — «Crpaturpaduyeckme KoH-
Typbl», @ HANPOTUB NOJA «3Ha4YeHUe» HaxxMuTe KHonKy «CocTtaBuTb». B HOBOM OKHe 13 pa3pe-
na «®yHKumn» Bbibepute «Area». B cekunn «Beeaute BbipakeHne» B MOSBUBLLENCSA CTPOKE
«Area (obj, “sq mi”)», eanHMUbI U3MepeHUsA KBaapaTHble MUK («Sg Mi») C KNaBuatypbl 3ame-
HWTe Ha KBagpaTHble kunomeTpbl («sq kmy; puc. 99).

Bripame nue rg|
HKYUA pacdema
(‘byd u p o Beeaure BoipakeHue:

naouiddu, 6blpANCEHHOU 6 [Arealobi, "sq km'] lmmnm I.il

Keadpamﬁbzx Kuiaomem-
|0nepa1'opu |:|

pPax Ha MeCmHoOCmMU, 6CEX
|mwxmn |:|

RIIOUWAOHBIX 0OBEKMO8
Cnos OTmeHa | Hpnaapmbl Cnpaeka |

Puc. 99. Cekuns «Beepute BbiparkeHWe»

Haxxmute kHonky «[poBepuTb», Ha 3KpaHe AO/MKHO NoABUTLCA cooblieHne «Bcé npasunb-
Ho». Haxkumarite kHonky OK, noka He ucyesHyT Bce auanoroBble okHa. B nosBuBLLIEMCS OKHe
cnucka nposepebte, 4tobbl none «lMnowaab» 6biN0 3anonHeHo. 3aKPOUTE OKHO CUCKA KOMOBU-
Hauuen knasuw Ctrl n F4.

[pynnoByto cTatucTMyeckyro MHgopMauuio 06 06beKTax Cos MOXKHO MOYYUTb U3 MEHIO
«3anpoc» kKomaHgon «CraTucTuKa KOMOHKU». B ananoroBom okHe, KOTopoe MosiBUTCA Nocse

B conepxaHue 75




KBAHTOPHNYM MHOOPMATUKA

BbIMNOSIHEHUS KOMaHAbI, B nosne «Tabnuuax» ebibepute «Crpaturpacmyeckme KOHTYpbI», a B NO-
ne «KonoHka» — «Mnowaab» (obpatnte BHMMaHKe, 4TO, XOTA TabNMLA COAEPIKMUT eLle 2 Nons
® «Cuctema_u_otgens u «MHaeKc» — B CNMCKe KOJIOHOK OHW OTCYTCTBYIOT; 3TW MONA COAep-
)KaT CMMBOJIbHbIE AaHHble, & CTATUCTUKM BO3MOXXHO pPacCyMTaTb JIMLb MO YUC/IOBLIM MOJAM).
Haxkxmute OK. MosiBUTCA OKHO CTAaTUCTUKK C KOJIMYECTBEHHbIMU XapakTepuctukamu (puc. 100).
MonpobyiiTe aatb uMdpam obbacHeHHe.

CTATHCTHHA HOTOHKH I

npocmetiwue cmanu- | Tanux CrparHrpagHEcKie_K
cmuYecKie noxazame-
U, paccuumvléaemple
l’j_-'?H COSOK‘_})HHOCI?IH ~
Oﬁ?:ek’m()@ o ux yi-
CHOBBIM 3HAYEHUAM U3
0azvl OaHHBIX

Puc. 100. OkHO CTaTUCTUKM

B 6onblunHCTBE Ciyyaes, 0f4HAKO, CTAaTUCTUKK TPEDYETCA BbIYMCIUTL He 4151 BCEX OObEKTOB
C/os, a Wb AJIA HEKOTOPOW MX 4acTW, yAOBMETBOpsOLEeN HeKoTopbiM Kputepuam. OTtbop
06BEKTOB MO YC/IOBUIO HA3bIBAETCS 3aNpocoM, a oTobpaHHas YacTb — BbibopkoW. B meHto «3a-
npoc» Bbibepute komaHay SQL-3anpoc (SQL — Structured Query Language) — ctpykTypupo-
BaHHbIM A3bIK 3aMPOCOB, 0COObIN A3bIK MPOrPaMMUPOBAHUS, IIAaBHAsA Lie/lb KOTOPOro 3aK/ya-
eTcs B oTbope 06beKToB 13 6a3 AaHHbIX MO OJHOMY MM HECKOJIbKUM 3a4aHHbIM YC/IOBUSAM).

B nosieuBlEMcs OKHe cOCTaBbTe Cneaytoluii 3anpoc. YCTaHOBUTE Kypcop B MNone U3 Ta-
6/1U: U B NPaBOM YaCTH OKHA M3 BbINAAAIOLLEroO CNncKa « Tabnuubl» Bbibepute Tabnuuy «Crpa-
TUrpaduyeckne_KOHTYpbl». YCTAHOBUTE Kypcop B MoJie C YC/IOBUEM: U U3 BbINAAAIOLLErO CNU-
cka «KonoHku» BbibepuTe KonoHky «Cuctema_u_otaen». [lanee npoaoskute CTpoOKy, BBeAs
c knaeuarypbl ="K1” (puc. 101).

ebmadafou;ue CRUCKU

docmynisix mabiy.

noneii, apugpmemuye-
BeifipaTs KonoHi |Iaﬁnw
CKUX, 2e02paghuieckux,
6 /—H KanaHxm . .
yenosus Ha évlbop |—E||E| | 102uneckux u mexcmo-
00vekmoe («menoy | versbma o |Crpanrpasiecne_xommypu 8bIX OREPAMopos u
3anpoca) ‘\_ cucnoovene  [Mraexc="K1" |°°°°"’““° B pyukyutl, ucnonvsye-
MBLX 6 3anpocax
onpe@eﬂifrue UMEHU | cpympossrs no kanowcans | =< | napavemper 2pynnu-
6bIOOpKU \‘) st Db ~\ POBKU U COPMUPOBKU
b 1 NOMECTHTE B TatmULYy Sel
u or [Selecion Pe3VIbMamos 3anpoca
onyus 6eieoda pe- ¥ Pesynerar & Cruicok Cowparumo.. | Jorpywms.. |-:—\
FYALIMAINOE 3GNpoca e = M | n =" KHORKU COXPAHEHUL U
OKHe cnucka (bazvl 3azpysKu co30antbIX
OanHbIX) PucyHok 50. 3ANPoOcos

Puc. 101. KonoHka «Cuctema_u_otaen»

TOT 3aMnpoc MOXHO NpoYMTaTh CrefylowmuM obpasom: us Tabnuubl, CoaepXKallen cTpaTu-
rpacmyeckve nogpasneneHus, ebibparb Bce O0ObeKTbl, OTHOCALLMECA K HUXKHEMY Meny. Ha-
»muTe kKHonky OK. B okHe nosBMBLUErocs cnMcKa oueHWTe pesynbTar 3anpoca.
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Kaxkpas Bbibopka, nogobHo Tabnuue, umMeet cBoé ums. epeoit BbIbOpKe nNpucBanBaeTcs
uma Query1 (3To0 UMA MOXXHO NPOYECTb B CaMOW BepxXHeW CTpouKe nporpammsbl). CHoBa Bbinon-
HUTe KoMmaHay «CraTMCTMKa KOMOHKM» M3 MeHio «3anpoc». B none «Tabnuua» Bbibepute
«Query1» n HaxkmuTe OK. Kakve nsmeHeHMA B OKHE CTAaTUCTUKKU NPOU3OLIIN? 3aKpPOMTe OKHO
CTaTUCTUKK U OKHa cncka. ObpartnTe BHUMaHKUe, YTO B OKHE KapTbl BblaesieHbl (BbiOpaHbl) HUXK-
HEMENOBble KOHTYpbl. TakMM 0b6pa3oM, 3anpoc AeNCTBYET He TOSIbKO Ha CEMAHTUKY OObEKTOB,
cofepKalytocs B 6azax, HO M Ha NPOCTPAHCTBEHHbIE AAHHbIE B MH(POPMALMOHHBIX COSIX.

BbinonHuTe 3anpocsbl, nokasaHHble Ha pucyHke 102. MNonpobyiite aatb 06bACHEHWE KaXKA0-
MY 3anpocy ¥ NoJiyYeHHbIM pPe3y/bTaToM.

SQL-3anpoc @ SQL -3anpoc @
(2]

Brifpate KoMoHKM: | |Taﬁnu.|.b| Brifpare konoHeu: | |Ta6m.w lil

| KonoHkm :I | Konowkm :]
W3 Ta6ML |C1'pm'l.4rpmwe:me_mnrgpu IOrleparuphl E W3 Tab [Cksmﬁuhhl. Crpaturpasiueckue_KoHTy I Onepatope! E
IOﬁOOI.Eme :l

© yenoBmem: Uraexc="K1" Or Mraexc="13" cue C obi Within . OGobugtme
Crparurpadiseckie_ronrypstobj And
DYHKLAM &prwpwwmxm_nonrgm.lr‘immc | DYHKLA :]
S
CLPYNMMPOBATE N0 KOAOHK M, [ CLPYINHPOBATE NG KOAOHK 3 [
MOPALOK 333aTE NO KOAOHKE: |I'Im|.umb DOPAGOK 33AATE NO KOACHKE: |Cr.a-a>mm.Homp
W NOMECTHTE B TAGMMULY | Selection W NOMECTHTE B Tty |Selection
¥ Pesynurar 8 Crmcok Coxpanue... | Sarpysure... | ¥ Peaynerar & Crvcox. Coxpanurs... | Sarpysure... |
Ormena I Duncrums | MNpogeputs I Cnpasxa I TR Orvena | OuHcTims ‘ Mpoeepurs I Cnpaera I

Puc. 102. BeinonHeHue 3anpocos

Cnepytowum 31anom noarotoBKM Maketa ntobon (B T. 4. M TeMaTUYECKOWM) KapTbl ABAseTCs
pacctaHoBKa Hagnucen. B meHio «Kapta» Bbibepute komaHgy «[lokasatb CIOM MNOMHOCTbIO»
M 13 BbiNaJaloLero cnucka ebibepute cnont «Pamka». Ha akpaHe otobpasutcsa uennkom Bcs
kapTta. B «YnpaBnenun cnosmus Boigenute cnoi «Crpaturpaduyeckme_KOHTYpbl» U B NOCNea-
Hem cTtonbue («MognucbiBaHne») noctaebte ranouky. Haxxmure kHonky «[Moanucu». B HoBom
ananoroeoMm okHe «[loanucbisanusa» (puc. 103) nposepbre, 4TOOLI B Nosie «M3 KonoHKK» Bbino
nopctasneHo none «MHaekc», HanpoTtue onuui «lMoanucu moryT nosropATbca» U «llognucu
MOTYT HaK/1aAblBaTbCA» — CTOSAJIU Fa/IOHKH.

Crpaturpadmueckne_Kontypel - MoanHceipan we ﬁ(_|

UM ROJIA,
COOEPAHCAUIE2O —— = Wskonomic [maerc ~]
Haodnucu oHveKmoa (e
* Moxasare  Ckpes W Moamien ] PTT ,
Ccnocobbl i ; woryr nosTopaTLCA QOROAHUMENbHbLE
e S v Moamucu
omobpasicenus —— o B . YCMAaHoeKu
s NoamuceBans CarteHTel offbarTos
Haonuceu Ha Kapme . o ROORUCHIGAHUA
Meanycsi e danee: | )| obveknios na kapme
Crune Monoxetse
sulbop wpuhma Npuenska
”ﬁanﬁcup —1—= Aa lI _=| °_-| napamempbl
Cgr pasmenyerus
=i| [ o]
Hhaara === Haonucu
&blOop CIMUNA TUHUU, & Her I B RO OMHOWLEHUIO
coedunsioweti | | © mme X ol R T K 06Bekmy Ha kapme
" Crpenxa : Ly P
Haodnuce ¢ obvekmom Crewerse: [2 Tosex
Ha kapme
[ OK || omena | Copaexa |

Puc. 103. OkHo «[MognucbisaHusa»
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Haxkmute KHOMKy cTunb ¢ nutepamu Aa. Boibepute rapHutypy wpudta — Arial CYR, ke-
b — 8 nyHKTOB, 3dheKT — >KupHbIK. OcTanbHble onuun octaebTe 6e3 nsmeHeHun (puc. 104).
Haxkmute OK, noka He MCYe3HYT BCe AMaNOroBble OKHa.

gblbop Keens

wpugpma
evlbop 2apuumypol .
wupucpma o1 Wpver: [l = 3] o obpasey wpugma &
P e e Iy Al coomeemcmetii
6v100p Yeema >t leertecra O | voxvwussoes - The quickbre T ¢ gb1ODAHHBIMIU
wn fox jumps over a lazy dog P "
wipughma yemanoskamu
PoH JppexTel

@ Her ( Kafma P,
guldenenue mekcma “ R || W Kepein T Nosepcrarent [~ Ten OONOIHUMENBHBLE

naonucu yeemom || " [ ]| |7 kwoe T komon T Posomca L] aghghexmor oghopm-

JeHus wpugpma
Ormena | Cnpaexa p d)

Puc. 104. Crunb TekcTa

B pe3synbrarte B LeHTpe cTpaturpadmyecKkux KOHTYPOB AOKHbI ObiTb paccTaBneHbl COOTBET-
ctBytowwme Hagnucu (Maplnfo «He NnoHMMaeT» MHAEKCbl — HU BEPXHWUE, HU HUXKHWE, — MO3TO-
MYy KOpPpeKTHas, KaK 3TO NPUHSATO B reosiorMmn, pacctaHoBKa NoAanucen B aBTOMaTMYeCKOM pe-
YKMMe HEBO3MOXKHaA).

MonpobyiTe c Nomowbio «YBenuuMBatoLWEN» U «YMeHbLIAIOWEN NYMbl» M3MEHUTb Mac-
wrab nzobpaxeHus. Pasmep Hagnucen MeHseTcs BCien 3a UsaMeHeHUaMU MacwTtaba. CeasaHo
370 C TeM, yto Maplnfo He cuuTaeT Hagnucu reorpacdmyeckMMmn ob6bEKTAMU U He NMPUCBaMBaAET
MM MOCTOSIHHbIA pa3mep. B cBolo ouepenb 310 HeraTMBHO CKa3biBAeTCsA Ha OOLEM KayecTse
0hOpM/IEHUS 3NEKTPOHHbIX KapT. YTobObI 3achMKCMpOBaTh pa3Mep HaAMWUCK BbIMOJHUTE Chneay-
loLMe onepauuu.

B meHto «Kapta», «[lokasarb cnoi nonHocTbio» Bbibepute cnok «Pamkax», Haxxmute OK.
B meHto «[Tporpammbi» BbinosHWUTE KOMaHAy «3anyctute nporpammy MapBasic». MapBasic —
370 ocobas uHTerpmpoBaHHas B obonouky Maplnfo cpena nporpammupoBaHus, nossonsaioLwas
CYLLECTBEHHO paclMpuUTb Ga3oBble BO3MOXHOCTM NporpaMmbl. B okHe OTKpbITUM Nporpamm
Hangute cdarn LABELER u otkpoitte ero. B meHio «[lporpammbl» NosBUTCSA HOBbIA NMYHKT —
«®DyHKUMKM aBTONOANMCHIBAHUA» . Bbibepute 13 Bbinagatowero nogmeHo komanay «lMpeobpa-
30BaTh TeKyLluMe nognucu». B auanorosom okHe BbibepuTe B none «u3 cnos»: — «Crpaturpa-
(bryeckme_KOHTYpbI», a B none «B cnory: — «<New>» n Haxkmute OK.

3angute B «Ynpasnerue cnosmu». Qbparute BHUMaHWe, YTO K NepeyHIo CNOEB cpasy no-
cne «Kocmetnueckoro cnos» pobasuncsa Hoebin. Coenaite ero usmeHsemblM, Haxxmute OK.
Tenepb MeHsaa MaclTab nsobpaykeHus, pasmep NOAMNUCEN He U3MEHSIETCA U COXpaHsAeTcs Ta-
KUM, KakuMm oH OymeT npu nedarn Kaptbl. C nomouybto nHcTpymeHTta «Crpenka» pasmectute
HaZANWCK TakKUM 0Opas3oMm, YTOObI OHWM He MepeKpPbIBaSIMCh U MO BO3MOXHOCTU HE paspbiBaiu
MPOYMUX LUTPUXOBbIX 3/1EMEHTOB KapTbl. JIMWwHWe Hagnucu (ocobeHHO Ha Manbix Mo Maowaau
KOHTypax) MOXHO yaanuTb knaeuwei Delete.

AxanorvyHo nognuwute cnont «CkBaxkuHbly. Komanpow «llokasartb cnoi nonHOCTbIo» OTo-
6pasuTe KapTy uenukoM. B «YnpaeneHuun cnosmu» nocrtaebTe rasiouky B nocnegHem cronbue
HanpoTue cnos «CKBaXKuHbI», HaXXMUTe KHOMKY «[lloanucu». B none «M3 KonoHku:» Beeaute

Bblpa)keHue (C coxpaHeHWeM Bcex NpobesioB U 3HAKOB MyHKTyaLMK), KaK NoKasaHo Ha PUCYH-
ke 105.
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Puc. 105. BeeneHue BbipaxkeHus Puc. 106. Ctunb obnactu

O6parnTe BHUMaHME, YTO TEKCT HAAMWUCK HA KapTe COAEPXKWUT Tenepb MHOPMaLMIo He U3
OLHOro rnosns, a o6beanHAET CBEAEHUA, B3ATblE U3 HECKOJIbKUX nonen. Bce npoune onepaumu
Mo NOANUCbIBAHWIO MOBTOPUTE, Kak B ciydae co «Crpaturpacdmyeckumy_KoHTypamu». Hasea-
HMEe HOBOW Tabnuupbl, KOTOpOEe 3anpocuT nporpamMma «AstonoanucbiBaHua» — «lloanucu
K CKBa)KMHaM». BpyuHylo pacctaBbTe HagnMCU CKBaXKMH Ha KapTte, u3beras MX HaloXeHus
1 NepeKpbITUA APYrMX 3/1IEMEHTOB M306paXkeHuUs.

HakoHeu, 3aBepLuatowMm 3tanom paboTbl CNYKUT CO3aaHUe npeanedarHoro otyeta. B me-
Hio «Kapra» komaHgoi «[lokasatb Cnov MONHOCTbIO» W3 BbiNaZAloLWEro Crvcka Bblbepute
cnont «Pamka» (oT4é€T Ha nevatb hopMMpyeTCsa NiMLb U3 TOWM 4YacTU U30OparkeHus, Kotopas
B HaCTOALLMIA MOMEHT U300paykeHa B OKHe KapTbl). B MeHio «OkHO» BbibepuTte KomaHay «Ho-
Bbl1 OTYET». B noseuBlueMcsA AMANOroBoM OkHe, HUYero He MeHss, Haxkmute OK. lMossutca
nsobparkeHne nucta bymaru cdopmara A4, Ha KOTOpbIM NomelleHa KapTa. B menio «®Paiin»,
«HacTtpoiika neyatm» nameHuTe opueHTauumio nnucta Ha «AnbbomHas». MHctpymentom «Crpen-
Ka» BblaenuTe KapTy. Ha naHenu uHctpymeHToB Haxkmute kHonKy «Ctunb obnactu» (puc. 106),
MO3BOJIAIOLLYIO ONpPeaenuTb MHAMBUAOYaNbHblE NapaMeTpbl oopMeHMs BbliOpaHHbIX U BCEX
co3paBaeMbix B MoceaylollemM obbekToB. YcTtaHoBuTe onuun 6e3 3akpalumBaHus obnacten
n 6e3 06soaku nx rpaHuy, (onuum «N» B 06omx cnydasx).

[Baxkapl WENKHWUTE NEBOM KHOMKOW MbILWM HA MakeTe KapTbl. B guanoroBom okHe «Pamka»
(puc. 107) B HMKHeW ero yacTu B cekummn «Hactpoiika Macwutaba KapTbl» YCTaHOBUTE NepPeKio-
yatenb B nosoxenuve «M3ameHatb pasmep pamku» (B MPOTUBHOM Ciyyae MacltabuposaHue
KapTbl B OTYETE OTPA3UTCA HA BUI B OKHE KapTbl).

OKHO Kapmbl ¢ nepeutem | %]
CROEE, O KOMOPOSO —— Onm: [Parca... Croamirpadmecrsme,_xormipn Kagr =] 3anoiHenue cell pamxu
opmupyemcs omuem  |(roypunia: 27 o v fT e | OMvema usofpasxcenuem
NONOMNCEHUE PAMKL ool el T / Kaprmet
omuema omuocumensno || 1o 11660 e 1 ) )
S am e Macumabupoesanue Kap-
paameps T g mozpapuieckozo uzo-
e Macumatilems [g5000  km bpasicenus nymem usme-
F O Msvrm, acuras lw} A nenua macwumaba 6 oxne
macuumad kapmo e P Kapmel Wil pasmepos
¢ okfe omtemda — PamMKl € OKHe omyema

Puc. 107. Qnanorosoe okHo «PamMka»
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Otkniounte onumio «3anonHUTb BCIO paMKy»; Bbibepute «Macwrab:» 1 cm = 0,5 km (mac-
wtab opuruHanbHoro usobparkenus). Haxmute OK. LLLENKkHMTE npaBoM KHOMKOW MbilLM Ha
KapTe W U3 KOHTEKCTHOro MeHIo Bbibepute KomaHay «BbipoBHATLY». YcTaHOBUTE B NOSBMBLUEM-
CA OMaNIOrOBOM OKHE OMuuM, Kak nokasaHo Ha pucyHke 108, n Haxxmute OK. HakoHel B MeHio
«OTYéTt» BbIbEpHTE KOMaHay «[lokasarb Becb MakeT» A5 Bblbopa Takoro macwrtaba msobpa-
YKEHMS, NPY KOTOPOM Hau/y4yliMm o6pa3oM BMAHA BCA KapTa.

B poRHATE 06BEK TR

Topesaceramsho
napamMempot 5 el [W
2OPUIOHMATBHOZO i ——
i 6ePMUKATbHO20

EbIPACHUGANUSE PAMKU L
omuema OMHOCUMETBHO paenn obsoam [Bupossss ouerpy 7]
auema ) -

Ormera ] Crpaera |

Puc. 108. OkHo «BbipoBHATL 06bEKT»

CoxpaHuTe pesynbtatbl pabotbl komaHaamu «®Pain», «CoxpaHutb Tabnuuy» u «Dann»,
«Coxpanutb Pabounit Habop». 3aseplunte paboty nporpammsbl u3 meHto «Painx», «Bbixogy».

[ll. 3Tan pecnekcrm neATENbHOCTU HA YPOKe — 2 MUH.

Yuutenb crnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YpOKa, YTO MOHPABWUIOCH, a HTO
Obl/I0 HEMOHATHO.

JlabopamopHas paboma Ne1

CO3,D,aHVIe TOYEYHbIX W JIMHENHbIX OOBEKTOB

Teopemuyeckas 4yacme

Bocnonb3oBartbca matepranamm ypokos 1 — 2.

[lpakmuyeckas 4yacme

Llenb 3apaHua: no 3apaHee NoArOTOB/IEHHOW PACTPOBOM OCHOBE NepeHecTH B BEKTOPHbIe
cnou B Maplnfo 06beKTbl TOYEYHOM M IMHENHOW NIOKaNU3aLmu.

Xopn nabopartopHow paboTbl

Mo aHanoruu c BbINONHEHHbIM NPUMeEPOM (Ypoku 1 1 2) nepeHecTu ¢ pacTPOBOM NOAJIOXKKH
BbICOTHblE OTMETKU, HeperoByto SIMHWUIO 03EP M KPYMHbIX PEK, a TaKXKe PEeYHYIO CETb B COOTBET-
CTBytOLLME BEKTOPHbIe c/ion KapTbl. OdopMneHne o6beKTOB C0A 3a4aiTe CAMOCTOATENbHO Ta-
KWUM, KaK Obl/10 NPUHATO B NpeabiayLLeM 3aAaHWM.

Bce 06beKTbl NepeHOCATCS BHYTPM PaMKK KapTbl, MO OTHOLLIEHMWIO K KOTOPOMW BCE BHELLHWE
yact obbekToB ynanswotca. MNpu oundposke (BeKTopu3aLmmK) creaute 3a TeM, B Kakue Cnou
BHOCATCA 0ObeKTbl. [py BeKTOpMU3aLUMM CONPSXKEHHBIX OOBEKTOB (CErMeHTbl OAHON JIMHUKN —
Hanpumep, 6eperoBoi — CAMUAHUA PEK U T. MN.), UCMONb3yTe pexunm «Yanbl». MNapannensHo
C BeKTopu3auuen oObeKTOB B OKHe MH(OPMaLMKU BHOCUTE COOTBETCTBYIOLLME CEMAHTUYECKUE
atpubyTbl. MNeproanyeckn coxpaHsanTe pesynbratel pabotbl B MeHo «®Pain», komanga «Co-
XpaHuTb Tabnuuy» 1 komaHaa «Coxparutb Pabounit Habop».
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OueHka pabotbl. Pe3ynbratbl paboTbl OLEHMBAOTCA MO KOPPEKTHOCTU U MOJSIHOTE BEKTO-
pu3auuu Tpéx cnoes. B uenom 3a paboty MoxkeT 6biTb HauMceHo 7 6annos. B tabnuue npvse-
[eHbl KpUTEPUU OLLEHKM U UX LieHa.

KpuTepum oueHku MakcumanbHbii
6ann
MOJIHbIA NePEeHOC BCeX OOBEKTOB C NOANOMKKM 1 6ann
NPUHAANEXKHOCTb OObEKTOB «CBOEMY» CJIOH0 1 6ann
TOYHOCTb 0OBOAKM (COOTBETCTBUE BEKTOPHBIX JIMHUIA PACTPOBOMY M300parKeHMI0) 1 6ann
BbIMOJIHEHME YCIOBUA HA KOMBMHALMIO O6BEKTOB 1 UX 0BPE3Ky MO pamKe KapTbl 1 6ann
3anosiHeHWe CEMAaHTUYECKUX XapaKTEPUCTUK BEKTOPHbIX OObEKTOB 1 6ann
COBMELLEHME Y3/10B NPU BEKTOPU3ALMKU COMNPSPKEHHbIX OOBEKTOB 1 6ann
ocdhopmneHve o6bEKTOB KapTbl 1 6ann
Bcero: 7 6annos

JlabopamopHasa paboma Ne2

I'IpoeKTMpOBaHme Ta6J'IVILI, 1M co3naHune nnowagHbix o6beKToB

Teopemuyeckas 4acme

Bocnonb3oBartbca matepranamu ypokos 3 v 4.

[Ipakmu4eckas 4acme

Lenb 3apaHua: no 3apaHee NoAroToBNEHHOM PAacTPOBOM OCHOBE B CO3faHHble Tabnuubl
Maplnfo nepeHectv 06beKTbI NIOLWAAHON SIOKANMU3aALMMN.

Xop, naboparopHoi paboTbl

Mo aHanoruu c BbinonHeHHbIM npumepoM (ypoku 3 u 4) B pabouem Habope «Kaprta», cos-
nante Tpu Tabnuupl — «Jleca», «Aksatopun» u «OcTpoBa» — A/19 BHECEHUA B HUX MOLLAMA-
HbIX OB6BEKTOB (€C/IM Ha KapTe HeT Kakon-Nnbo nepevncneHHom Kareropum obbekTos, Tabnuua
BCE paBHO co3aaétca). MNepeHecute Bce 06bEKTHI C pacTpa B COOTBETCTBYIOLLME C/IOM KapThbl,
3aMnoNHASA O/1A KaXKAOro M3 HUX CEMaHTMYeCKWe XapaktepucTuku. Bce obbekTbl obpesaiite
CTPOro No pamke KapTbl. Y3/ibl CONpsiXeHHbIX 0ObEKTOB (MMeloLLmMX, Hanpumep, obLLyIo rpaHu-
uy) cneayet cosmeluatb. [Ina Bcex cnoés 3agante odopmieHue, Haubonee 611M3Koe K OpUru-
Hany Kaptbl. [epuognueckn coxpaHsinTe pesynbtatbl paboTbl B MeHio «Pain» KomaHaamu
«Coxpanutb Tabnuuy» n «Coxpatuts Pabounit Habop».

OueHka pabotbl. Pesynbratbl paboTbl OLEHMBAKOTCA MO KOPPEKTHOCTH M MOJSIHOTE BEKTO-
pu3auuu Tpex cnoes. B uenom 3a paboty moxkeT 6biTb HauMcneHo 8 6annos. B Tabnuue npuse-
[EeHbl KPUTEPUM OLLEHKM U UX LieHa.
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KpuTepum oueHKu MakcumanbHbIi
6ann
CTPYKTypa Tabnuupl 1 BXoasLLen B Heé 6asbl JaHHbIX 1 6ann
MONHbIN NePEHOC NNOLLAAHbIX OObEKTOB C MOANOXKKM U OTCYTCTBUE «MNapa3uT-
HbIX» OOBHEKTOB (OOBLEKTOB HANIOXKEHUSA, TOUEYHBIX U JIMHENHBIX 06bEKTOB) 1 6ann
NMPUHAANEXKHOCTb OObEKTOB «CBOEMY» CJIOH0 1 6ann
TOYHOCTb 06BOAKM (COOTBETCTBME BEKTOPHbIX IMHUI PACTPOBOMY M306parKeHMIO) 1 6ann
BbINOJIHEHWE YCNIOBUS HA KOMOMHALMIO OObEKTOB, yaaneHWe BHYTPEHHeN YacT,
CoMocTaB/ieH1e Mo OOLLMM rpaHMLam u 0bpesKy No pamke KapTbl 1 6ann
3anosiHeHMe CEMaHTUYECKUX XapaKTEPUCTUK BEKTOPHbIX OObeKTOB 1 6ann
pauMoHaNbHbI NOPAAOK CM0EB 1 6ann
oopmieHne OObEKTOB KapTbl 1 6ann
Bcero: 8 6annose

JlabopamopHasa paboma Ne3

Co3,u,aH|4e MaKeTa TeMaTU4yeCcKom KapTbl

Teopemuyeckas 4yacme

Bocnonb3oBartbcs matepranamu ypokos 5 u 6.

[lbakmuyeckas 4acme

Lienb 3apaHusa: np1esasKa pacTpoBOro M3006parkeHWs TeMaTUYeCKOM KapTbl, CO34aHue Ha
€ro OCHOBE BEKTOPHbIX C/I0EB U OObEKTOB, CO34aHME BblUMCAEMbIX NoONen, oopmeHue Te-
MaTUYeCKOM KapTbl, HanMcaHne 0ObACHUTENIbHOW 3aMUCKMU.

Xop naboparopHoi paboTbl

3agaHue BbINONHAETCA aHaNorMyHo npeaplayliemy npumepy (ypoku 5 n 6). Ucxops us ne-
reHAbl TEMaTMYECKOM KapTbl, MPOEKTUPYIOTCS HoBble Tabnuubl. Mx HasBaHue, CTPyKTypa BXoas-
WMX B HUX 6a3 AaHHbIX U B3aMMHOE PacrosiOKeHUe C/I0EB 3a4al0TCA CAMOCTOSATE/NIbHO; BayKHO,
yToObl BCA CeMaHTUYecKas aTpubyTuKa (KauyeCTBEHHble M KOJIMYECTBEHHbIE XapaKTepPUCTUKK
0OBLEKTOB KapTbl) Halla OTPaXKeHMe B CO34aBaeMbix Tabnuuax, a 06beKTbl NIOWAAHOMW JIoKa-
NU3aLMKM HE 3aKpbiBav JIMHENHbIe 1 ToyeydHble. [lanee 06beKTbl C pacTPOBOW OCHOBbI NEPEHO-
cATca (BEKTOPU3YIOTCA) B COOTBETCTBYIOLLME C/IOWU KapTbl; NapasnnesibHo C UX NepeHoCoM ocy-
LLLeCTB/IAETCA 3anosiHeHWe aTpubyTos B 6a3bl aaHHbIX. [pu co3paHnn 06beKToB cnos Heobxo-
AMMO BbIMOJHATL MX OBPE3KYy MO pamMKe KapTbl, KOMOWMHAUMIO, yaanieHUe BHYTPEHHEW 4YacTu,
a npv HeobXoaMMOCTU — KOPPEKLMIO POpPMbl.

Mocne nepeHoca Bcex OObEKTOB B COOTBETCTBYIOLLME C/IOM KapTbl CO34AIOTCA TeMartuye-
ckue cnou. Ecnm Heobxoanmo, nepes Mx cosnaHueM 3anosHATCA BbluUcseMble nons. Tema-
TUYeCKue cnov oopMASAIOTCA MO aHaNorMU C UCXOAHBIM U30OparkeHUeM BIU3KUMM LBETAMM
M CTUIISAAIMM FpaHuL.

Ha 3asepliatowem stane paccrasisioTcsa noanucu (TONbKo Ass Tex obbeKkToB, KoTopble
MOAMUCaHbl Ha UcxodHoM KapTe). [lepBoHayanbHO OHU CO3AAOTCA BCTPOEHHBLIMU CPeACTBaMU
yepes «YnpasiieH1e CNoAMMU», a 3aTeM TPAHCHOPMUPYIOTCSA B TEKCTOBbIE OOBEKTbI C MOMOLLbIO
nporpammbl LABELER.
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Mo pesynbratam paboTbl COCTaBNAETCA NOACHUTENIbHAA 3anMcKa. B Helt no nyHKTam gomkHa
ObITb OTpaXkeHa cregytoLas MHhopmaums:

1. HaseaHue KapTbl, MECTOMONOXEeHUE KapTorpachrpyemMon TeppUTopumn.

2. MNpoekuus KapTbl, €€ MacwTab, cpeaHas apudmeTmyeckas ownbka permcrpaumu.

3. Kpatkasa xapakrtepucTuka afneMeHTOB obuiereorpaduyeckon Harpysku KapTbl (oporpa-
thnueckui nnaH TeppuUTOpPUM, rupaporpacdmyeckasn cetb, sieca).

4. TematnKa KapTbl, U300paKeHHble Ha KapTe ABJEHUS.

5. flBneHna TemMatuMyeckoM Harpysku, MOKasaHHble MIOWAAHbIMU 3HAaKaMu: Ha3BaHwue,
MPUHLMNbI BblAENeHUA, cnocob KapTorpadmyeckoro u3obpaxeHus, nereHaa. 3aKoHOMEpPHO-
CTW pacnpoCTpaHeHUs OTAE/bHbIX TUMOB HA KapTe M UX CBA3b C 3/IeMeHTamMu obuiereorpadu-
YyecKom Harpysku. [McTorpamma pacnpegneneHus nioLwanemn otTaesbHbIX TUMOB.

6. ABneHnA TemaTMyeckon Harpysku, NnokasaHHble JIMHEMHbIMU 3HAKaMU: Ha3BaHWe, NPWH-
UMNbl BblAeNeHus, cnocob Kaptorpaduyeckoro M3obpakeHus, nereHaa. 3akOHOMEPHOCTH
pacnpocTpaHeHUs OTAesbHbIX TUMOB Ha KapTe M UX CBA3b C obLiereorpadmMyeckomn HarpysKom.

1. flBneHnsa TeMaTMYeCKOW Harpysku, NnokasaHHble ToYeYHbIMK O6beKTaMu: Ha3BaHUe, Cro-
cob kapTorpaduyeckoro usobpakeHus, nereHaa. 3aKOHOMEPHOCTM PACMPOCTPaAHEHUs OT-
LleNbHbIX TUMOB Ha KapTe.

OueHka pabotbl. Pesynbrarbl paboTbl OLEHMBAKOTCA MO KOPPEKTHOCTU M MOJIHOTE BEKTO-
pu3auuu CloeB, UX B3aUMHOMY PACMOIOXKEHUIO U OhOPMIEHUIO, KAYecTBy OObACHUTENbHOM
3anucku. B uenom 3a paboty moxket 6biTb HauncneHo 13 6annos. B Tabnuue npusegeHbl Kpu-
TepUN OLLEHKU U UX LieHa.

KpuTepum oLeHku MakcumanbHbiit
6ann

BEPHOCTb YKa3aHUA KOOPAMHAT U TOYHOCTb PErMCTPaLMK PAaCTPOBOro M300parkeHus 1 6ann
CTPYKTypa CO3AaHHbIX TabsinL, M BXOAAWMX B HUX a3 AaHHbIX 1 6ann
MOJIHbIA NePeHOC OObEKTOB C MOAJSIOKKMU M OTCYTCTBUE «MAPA3UTHbIX» OObEKTOB

(06beKTOB HaOXeHUA, NMULIHWUX OBBEKTOB U T. N.) 1 6ann
NPUHAANEXHOCTb OBbEKTOB «CBOEMY» CJIOH0 1 6ann
TOYHOCTb 0OBOAKM (COOTBETCTBUE BEKTOPHBIX JIMHUIA PACTPOBOMY M300parkKeHMIo) 1 6ann
BbIMOJIHEHME YC/IOBUA HA KOMBUHALMIO O6BLEKTOB, yaaneH1e BHYTPEHHEN HacT,

cornocTas/ieHne no obLMM rpaHMLam n obpesKy Nno pamke KapTbl 1 6ann
COBMELLEHWE Y3/10B NPU BEKTOPU3ALMKU COMPSPKEHHBIX OOBEKTOB 1 6ann
3anosiHeHMe CEMaHTUYECKUX XapaKTEPUCTUK BEKTOPHbIX OObeKTOB 1 6ann
pauMOHabHbINM NOPAAOK CMIOEB U NPOAYMaHHbIN UX Habop 1 6ann
oopmieHne 06beKTOB KapThl (eaMHoobpasHoe U TeMaTyecKoe) 1 6ann
ocopMneHve Noanucen Ha Kapre 1 6ann
cofepyKaHue NOACHWUTEIbHOW 3aMnCKu 2 6anna
Bcero: 13 6annos
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I'Iepel-leHb TéM ANA opraHnu3auunMu U npoeeneHuA
y‘-IEGHO'MCCHGAOBaTEHbCKOﬁ “u I'IpoeKTHOﬁ AeATeNIbHOCTHU

+ CocraBneHue KapTbl-CXeMbl MCTOPUYECKOMN 06acTy.

* 0630p pasnnyHbIX reoMH(POPMALMOHHbBIX CUCTEM.

* Mcnonb3oBaHue reoMHOPMaLMOHHBIX CUCTEM B COCTABNEHUM NMOYBEHHbIX KapT.
* leonHdopMaLMOHHbIE CUCTEMBI M MX POJIb B COBPEMEHHOM obLuecTse.

* Ponb reovHdopmaTtvkmn B 3KOHOMKUKe coBpeMeHHon Poccuu.
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HaHoTexHoNnoruu

Llenbio usyueHua paHHOU NporpaMmbl ABMAAETCA:

* MoJly4yeHWe OCHOBOMOMAralLWMX 3HaHUA 00 OKPY)KAOLLEM HAac HaHOpPa3MepHOM MUpe
M 03HAKOMJIEHWE C COBPEMEHHbIMU SOCTUXKEHUAMU HAHOTEXHOIOMMI B pa3IMyHbIX 0bna-
CTAX HAyKW U TEXHUKM;

* opmurpoBaH1e npeacTae/ieHM 06 OCHOBHbIX acreKTax HaHOTeXHONOrn, hopMUpoBa-
HWe MHeTepeca K U3YYeHUIO NPAKTUYECKUX NPUIOXKEHUIM (hU3UKK B MpoLecce nosHaBa-
TeNbHOM Y TBOPYECKOMW AEeATENbHOCTU NPU NPOBEAEHUU CAMOCTOATENIbHbIX 3KCNEePUMEH-
TOB U UCCNELOBaHUM.

NMnaHupyemblie pe3ysbTaThl 0OCBOEHUA NPOrpamMmMmbl

,D,J'IFI AOCTUXKEHNA nocTaBfieHHOM uesin nnaHupyetca oCTuxKeHue IMYHOCTHbIX, MeTanpen-
MEeTHbIX (HO3HaBaTe}'IbeIX, pPerynAaTuBHbIX, KOMMYHI/IKaTVIBHbIX) M NpegMeTHbIX pe3ysibTaToB.

JInyHoOCTHBIE:

— dopmMurpoBaHue NpodeccUoHanbHOro caMmoonpeneseHnsl, 3HaKOMCTBO C MUPOM Npo-
theccui, cBAZaHHbIX C NPUMEHEHUEM HAHOTEXHOJIOTMIA B NMPOMBILLIEHHOCTH;

— dopMHpoBaHue yMmeHUs paboTaTtb B KOMaHAE;

— pasBUTME BHMMATENIbBHOCTU, HACTOMYMBOCTH, LeSIeYCTPEMSIEHHOCTH, YMEHUSA Npeoaone-
BaTb TPYAHOCTH;

— dopMrpoBaH1e HaBbIKOB aHann3a M camoaHanu1sa.

NMpepmeTHbIe:

— dhopMUpoBaHUE NOHATUS O HAHOTEXHONOMUSAX;
— dopMUpoBaHHue yMeHUIt paboTbl C OCHOBHbLIMU MOHATUAMMW HAHOHAYKM.

MeTanpepmeTHble:

— ocBoeHMe cnocoboB peLieHns NpobsieM TBOPYECKOrO XapaKTepa B KM3HEHHbIX CUTya-
umsx;

— dopMHUpOoBaHKE YMEHUI CTaBUTb Lieslb — CO3[4aHWe TBOPYECKOW paboTbl, NiaHWpoBa-
HUe LOCTUXXEHMWS 3TOM LieNn, CO3haHMe BCNoMorarte/ibHbIX 3CKU30B B npoLecce paboTb;

— MCNonb30BaHWe CpeacTB MHPOPMALMOHHBIX U KOMMYHUKALMOHHbIX TEXHOMOMMI ANA pe-
LUEHMA KOMMYHWKATMBHbIX, MO3HABATE/IbHbIX U TBOPYECKUX 3a4a4

— ¢hopMUpoBaHMe KyNbTypbl UCMONb30BAHUA HAHOTEXHOOMUI B KU3HM;

— hopMHUpoBaHKe YMEHUSI apryMeHTUPOBATb CBOKO TOYKY 3peHUs Ha Bbibop cnocobos pe-
LUEHMA NOCTaB/IEHHOM 3ajauM.
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MDopmbl KOHTpONA

Bo BpeMms npoBefeHus Kypca npepnonaraetcs npoBefeHWe TEKYLLEro, NMpOMEXYTOYHOro
M UTOTOBOTO KOHTPONS.

TeKywMi KOHTPONb NMPOBOAMTCA Ha KaXKAOM 3aHATMM C LESbO BbISIBIEHUS NPAaBUIIbHOCTH
MPUMEHEHUS TEOPETUYECKUX 3HAHMI HA NPaKTUKe. TeKyLWUi KOHTPOSIb MOXKET ObiTb peannso-
BaH NOCPeACTBOM criefylowmnx dhopm: HabnogeHue, MHAUBMAYaNbHble Becenbl, KOHTPOJIbHbIE
BOMPOCHI U T. 4.

lMpumep koHmMponeHeix BonpocoB u 3a0aHul

KaxkapbiM y4eHUK nonyyaeTt MHAMBUAYalbHOE 3aJaHue.

1. Jakte onpefneneHune NoHATUIO «HaHOMaTepUarsbly.

2. lNo KakMM xapaKTepucTMKaM MOXHO KnaccuduumMpoBaTb HaHoOMarepuasibi?
MNpuBeanTe OCHOBHbIE KNaccudUKauuu.

3. B uem 3aknioyaetcs cneumduka dynnepeHoBbIX CTPYKTYpP?

4. Kakoe npvmMeHeHue dynnepeHam Bbl 3HaeTe?

5. B ueM ocobeHHOCTb yrnepoaHbix HaHOTPY6HOK?

6. MpuBeanTe NprMepbl NOIMMEPHbIX HAHOMATEPUAIOB.

7. Kakue ocobble CBOWMCTBA XapaKTepHbl AN HAHOMOPOLLIKOB?

8. YTto Takoe KBaHTOBbIE TOYKK?

9. KakMMmu napametpamMu xapaKtepusyeTcsi AUCNEePCHOCTb HaHOMaTepuanos?
10. Kak 1 noyemy M3MeHSIOTCS CBOMCTBA YacTUL, (NepeyuncInTb) Npu M3MeHeHUu
nx pasmepa?

11. lNepeuncnute nspenus, B KOTOPbIX y)Ke ceMyac UCNoNb3yrTCA HaHOMAaTepuUabl.
12. Kakune Hanbonee pacnpocTpaHéHHble METOAbI MOMYYEeHUS YINEPOAHbIX
HaHoMartepuasnos Bbl 3HaeTe? [laiTe UM KpaTKylo XapaKTEPUCTHKY.

13. OnuwwuTe msmMyeckre MeToapbl NOJTyYEHUSA MOPOLLKOBLIX HAHOMAaTEPHAsIOB.
14. OnuwKnTE XMMUYECKHe MeToAbl NOJTyYeHUs MOPOLLKOBbIX HAHOMAaTepHUasoB.
15. Kakum obpasom HaHoMaTepuasbl niaHMpyeTcs UCMOJb30BaTh /1S
MeOMLMHCKOW OUArHOCTMKM U niedyeHusa bonesHen?

16. B 4ém cocTouT KOHLUENUMA afpecHOW AOCTaBKMU SlIeKapcTe?

17. MNepeuncnnte NpMpoaHbIE UCTOYHUKM 0BpPa30BaHMA HaHOMAaTEPUAIOB.

18. HazoBuTe UCTOYHWKM HAMEPEHHOIO Y HEHAMEPEHHOTO 3arpsA3HEHUS
OKpY>KaloLLen cpefbl HAHOMaTepuanamu.

MnaHbl yuebHbIX 3aHATUN

3aHaTHe 1 «OCHOBHbIE NOHATUA HAHOTEXHOJIOFMW U HAHOMATEPUAsIOB.
BeepeHue B HaHoTexHONorunm. OCHOBHbIE TEPMUHbBI U MOHATUA»

Tun 3aHATUA: KOMOMHUPOBAHHbIN.

Llenb 3aHATUA: pacCMOTPETb OCHOBHbIE MOHATUS TEMbl «HAHOTEXHOJIOTUU».

MnaHupyembie pesynbraThbi:

— dopMrpoBaH1E CUCTEMbI MOHATHUI B 061aCTM HAHOTEXHOMOMUIA U HAHOMAaTepPKUasos, 3Ha-
HMe OCHOB HaHOTEXHOJIOTUM;

— onpegeneHne Mecta HaHOTEXHOJIOTUI B OTEYECTBEHHOW NPOMBILLIEHHOCTH;

— YCTaHOB/NIEHWE 3aBUCMMOCTU CBOMCTB OOBEKTOB OT UX pa3MepoB.

Bpema peanusauuu: 3 akageM1yecknx yaca.
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O6opynoBaHue U MaTepuasnbl: KOMMbIOTEP, MHTEPAKTUBHASA AOCKa.
OcCHOBHblIe NOHATUA: HAHOCTPYKTYPbl, HAHOMaTtepuanbl, HAHOOObEKTbI, HAHOTEXHOSIOTUM,
HaHOCMCTeMHaA TEXHUKA, HAHOUHAYCTPUSA.

Xon 3aHATUA

|. 3Tan NocTaHOBKM Lenu 1 3aad ypoKa, MOTUBALMK K y4eOHOW AeATeNbHOCTU — 5 MUH.

JesmeneHocme ydyumens: npoBepsieT roTOBHOCTb K YPOKY, (hopMUpyeT MOTMBALMIO Knacca
K y4eOHOMN AeATEeNbHOCTH HA YPOKE, CO3AAET MOJIOKUTENbHbIN 3MOLMOHANbHbIM HACTPOK Y 00Yy-
YatoLwmxcs.

JesmensHocme 06y4arowuxcs: 3MOLMOHAIBHO HACTPAUBAIOTCS HA NPEACTOSALLYIO yYebHyto
LesATeNbHOCTb.

[l. 3Tan usyueHus Hosoro matepuana — 120 MuH.

JesmensHocme y4yumens: NpoBOAWT poHTasbHYtO Geceply, aKTyasM3vMpyeT MMetoLLMecs
3HaHMs, NoMoraet 0606LLEHNIO TEPMUHONOTMYECKUX M NMOHATUMHBIX 3HAHWI B NMPeACTaBNeHH-
AX 0 NOHATUM «HaHoTexHoNOrMM»; 3aAAET BOMPOCHI MO TEME 3aHATUA, CTaBUT Npobembl, no-
Oy>KAaeT K BbICKa3blBaHWIO OTBETOB.

JesmenbHocme 06yYaOUUXCA: COTNIACOBLIBAIOT C yYMTENIEM TEMY M Le/b 3aHATUSA, OTBEYa-
tOT Ha BOMPOChI, BbICKA3bIBAIOT CBOW NPEANOIONKEHUSA, U3YHaIOT MaTepuasbl K YPOKY.

lMpumep nocmaBneHHol npobaemsr: Kak Bbl cunTaeTe, YTO TaKOe HAHOCUCTEMA U YEM OHa
oT/iIM4aeTcs ot cuctembl? B uém npuHuMnuanbHas pasHuua?

HAudakmuyeckue mamepuanel

TepMUH «HaHO» MPOMCXOAMUT OT rPEeYEecKOro ciaoBa «HaHOC» (Kap/auK) U COOTBETCTBYET
OQHOW MUNIMAPAHOW YaCcTU eauHULbI u3MepeHusa. Hanpumep, ecnv obpatutbea K eanHMuam
ANMHbI, TO OAMH HaHomeTp (1 HM) — 3TO ogHa MuANMapgHas [ona MeTpa, T. e.
1 um = 1,/1000000000 M = 10~? m, yTO cocTaBNAET OAHY MUNSIMOHHYIO YaCTb NPUBbLIYHOMO HaM
munnumetpa. Kak npeacraeutb cebe Takyto KOpoTKyto asvHy? Hanpumep, ¢ nomoLuybio obbiy-
HOM Konenku. HaHomeTp u MeTp cooTHoCATCA No MacwwTaby, npubNnsnTenbHO, Kak KorneeyHas
MoHeTKa (auametp 1,275 cM) 1 Haw 3emHol wap (auametp 12756 km = 1,275 « 1072 cm).

HaHopa3smepHbIit MacluTab MCNoNb3yoT 415 XapaKTEPUCTUKM CaMbiX MasieHbKMX OObEKTOB,
TaKMX KaK atombl W Monekynbl. Hanpumep, pasmep atoma kpemuus coctaensetr 0,24 Hm
(puc. 109). HaHoMeTpbl — 3TO NpPUBbIYHbIE €AUHULbI U A1 ONUCAHWUS AJIMHbI BOJH CBeTa. Tak,

L] L

Puc. 109. Atom KpeMHUs
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BUAMMbIV CBET UMEET ANIMHbI BonH B AvanasoHe oT 400 go 760 HM. B HaHOMeTpax BbipakatoT
TaKXKe pasmepbl MUKPOOPraHW3MOoB, KNeToK, buomonekyn. Hanpumep, avameTp KpacHbix Te-
ney (aputpoumTos) B Kpoeu yenoeeka — 7000 — 8000 Hm, TonwMHaA YenoBeyYecKkoro Bonoca
coctaenset 50000 — 60000 Hm.

Bupycbl, camble NMpMMUTMBHbIE CYyLLECTBa YXWMBOW Npuponbl, umetoT pasmepbl oT 10 po
500 HM, 6akTepun n mukonnasmbl — 100—250 HM, cnoxkHble Monekynbl 6enkoe — ot 1 go
10 HM, Hanpumep, Monekyna remornobuHa — 6,4 HM. MHTepecHo, 4YTO paauMyc 3HaMeHWTOM
ZABowiHou cnupanu monekynbl JHK paseH umernHo 1 HM, anvHa opHoro Butka [JHK — 3—4 Hm.
lNpocTble MONeKysbl B LeCATKM pa3 MeHbLLe, a Be/IMYMHA aTOMOB — BCEr0 HECKOJIbKO aHICTpeM.
Hanpumep, amametp atoma kucnopoga — 0,14 HM. IMeHHO 38ecb NPOXOAUT HUXKHAS rpaHMLa
HaHoMWpa, HaHoMaclTaba. MMeHHO B HaHOMWpe MAYT TaKWe BaXKHble M 3HAYMMble MpoLec-
Cbl — TNPOTEKAIOT XMMUYECKUe peaKLuu, BbICTPAaMBAETCA CTporas reoMeTpus KpUCTassos,
cnokHas cTpyktypa 6enkos. C 3TumMu npoueccamu U paboTtaioT HAHOTEXHOIOMMU, U K HUM MpK-
HATO OTHOCWTb MPOoLECChl M 06bEKTbI C XapaktepHon anuHon ot 1 go 100 HMm.

Jlerko 3ameTuTb, YTO Ha3BaHWE «HAHOTEXHOJIOMMSA» BO3HWKIO B pesysbrate fobasneHus
K BECbMa OOLLEMY MOHATUIO «TEXHOJIOMUA» NPUCTABKKU «HaHO». HaHOTexHONOrMs Kak 6bl 0Obe-
LVHSAET BCe TeEXHUYECKMe NPOoLLeCChl, CBA3aHHblE HENMOCPEACTBEHHO C aTOMaMK U MOJIeKyaMu.
MMeHHO No3TOMy OHa NpeacTaBnseTcA NepCrneKkTUBHOW L4N1A MONYYeHUs HOBbIX MaTtepuasioB
C YHUKaJIbHbIMU CBOMCTBaMM.

Mog HaHOTEXHONOrMeW B HacTosLLEEe BPEMSA MOHUMAIOT HAbOp NMPUEMOB U METOAMK, OCHO-
BaHHbIX HA MaHMMYIMPOBAHWUM C OTAE/NbHbIMW aTOMaMK U Mosiekynamu B Maclutabax 1—100 HMm.
MNoHATMEM «HaHOTEXHONOMMA» 0603Ha4YalOT TEXHONOMMYECKME METOAbI U NPOLIECChI AN co3aa-
HUS U UCMOMb30BAHUA Pa3HOODOPa3HbIX HAHOCUCTEM — HAHOPAa3MepHbIX CTPYKTYp, MaTepua-
nos, npubopoe 1 yctponcte. OgHaKo cuctemMa nosyyaeT NPUCTaBKY «HaHO» He NOTOMY, YTO eé
pa3mep ctaHoBuTcs MeHbwe 100 HM, a BcneacTeue TOro, YTO €€ CBOMCTBA HAYMHAIOT 3aBUCETb
oT pa3mepa. B HacTosllee BpeMa npucTtaBka «HaHO» — 3T0 ocobas 060bLWEHHAA xapaKTepu-
CTMKa OOBLEKTOB MCC/efoBaHUIA, ABNEHUN, 3(DPEKTOB M (hYHKLMOHASbHBIX CBOWCTB, YeM Mpo-
CTO€ OTparkeHMe YUCTO reOMEeTPUYECKUX NapaMeTpoB OObEKTOB.

HanomexHon02uu — COBOKYMHOCTb MPOLIECCOB, MO3BONAOLLMX CO3aBaTh Ma-
Tepuanbl, YCTPOMUCTBA U TEXHUYECKUE CUCTEMbI, (DYHKLMOHUPOBAHUE KOTOPbIX
onpenenseTcs HAHOCTPYKTYPOW.

Hanocmpykmyper — ynopsifodeHHble pparmeHTbl pazmepoM ot 1 no 100 Hm.
Hanomamepuanoer — nobble 06beKTbI, BELLECTBA UM UX KOMMO3ULMK, reoMe-
TPUYECKMe pasMepbl CTPYKTYPHbIX 3/1IEMEHTOB KOTOPbIX, XOTA Obl B O4HOM M3Me-
peHuu, He npesbiwatoT 100 HM.

HaHocucmemHasa mexHuka — cUCTEMbI U YCTPOWCTBA, CO3[aHHble Ha OCHOBE
HaHOMaTepuasoB YU HAHOTEXHOJIOTUM, XapPaAKTEPUCTUKU KOTOPbIX KapAWHaNbHbIM
06pa3oM OT/IMYAIOTCA OT NoKasatesiel CUCTEM M YCTPOUCTB aHaIOMMYHOIo Ha3Ha-
YeHUSA, CO3AaHHbIX MO TPAAWULMOHHBIM TEXHONIOTUAM.

HaHouHOycmpus — MeXXOoTpacneBow U MeXAUCLMNIMHAPHBIN KOMMNNEKC opra-
HM3auui, obecneynBaloWMX U OCYLLECTBSAIOWMX LefeHanpaBieHHyo aesATe lb-
HOCTb MO pa3paboTke U KOMMepLMaIM3aLUMu HaHOTEXHOOT M.

Mpodykyus HaHouHAYycmpuu — TOBapbl, paboTa, ycnyru, NpouseeaéHHble
C MCMOsb30BaHWEM HAHOTEXHONOMMM, M obnagalolime BCNeACTBUME 3TOrO paHee
HeOCTUXKUMbIMU TEXHUKO-3KOHOMUYECKUMU NMOKa3aTeNSAMU.
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[ll. 3Tan KOHTPONA YCBOEHUS U KOPPEKLMM OLIMOOK — 8 MUH.

JesmensHocme yyumens: opranusyeTt obcyxaeHue, HaBOASALLMMK BOMPOCaMy MomMoraeTt
BbISSBUTb NPOTUBOPEYUS B MOHWMAHUM TEMbI, MOMOraeT onpenenuTb NyTM UX UCNpPaBEHUS,
pacnpepenseT Mexxay AeTbMU TEMbl COODLLEHUI ANA CAMOCTOATENbHOW paboTbl AoMa.

JesmensHocme 0byyarowuxcs: LenaloT BbIBOAb! M OTBEYAIOT Ha 3aK/OYUTENIbHbIE BOMPOChI
npenopasaresns.

MprvMepbl BONPOCOB M 3aAaHUIM NO TEME 3aHATUS:

1. Yemy cootsetcTByeT egutmua HAHO?

2. Yo Takoe HaHOTexHosorms?

3. HaHoTexHonormu 3Ha4yMTeNbHO yydlatoT CBOMCTBA usaenus. Kak ato npoucxoaut?

4. Mpueectn npumepbl 06M1ACTU MPUMEHEHWA HAHOMATEPUANOB B 3aBUCUMMOCTM OT WX
CBOMCTB.

5. lNpuBecTn npuMepbl UCNONB30OBAHUSA HAHOTEXHOIOMMM MU HAHOMATEPUAJIOB B YXU3HWU CO-
BPEMEHHOrO YeNioBeKa.

IV. Undopmaumsa o gomaluHeM 3aaaHuK, UHCTPYKTAX MO €ro BbIMOSHEHUIO — 2 MUH.

3adanue. MoprotoButh coobuieHne «HaHOTEXHONOrMKM — CTpaTernyeckoe HanpaeieHue
B Npeobpa3oBaH1K OTEYECTBEHHOW NMPOMbILLIEHHOCTU».

3aHaTue 2 «Ba)kHelwune OTKPbITUA B 0611aCTU HAHOTEXHONOMUIU»

Tun 3aHATUA: KOMOMHUPOBAHHbIN.

Llenb 3aHATMA: paccMOTpeTb BaKHEWLIME UCTOPUYECKUe 3Tarnbl B 061acTU pasBUTUA Ha-
HOTEXHOJIOT UM,

NMnaHupyeMblie pesynbraTthbi:

— 3HAKOMCTBO YYaLUMXCA O BaXKHENLLMX 3Tanax B UCTOPUKN Pa3BUTUA HAHOTEXHONOMUNM;

— XapaKTepPUCTUKA 3HAYMMOCTU IKCNEPUMEHTA A1 HAYYHOIO OTKPbITUS;

— POJib OTEYECTBEHHbIX YYEHbIX B PA3BUTUM HAHOMPOMbILLIEHHOCTH.

Bpema peanusauuu: 3 akageM1Myeckunx yaca.

O6opynoBaHue U MaTepuanbl: KOMMNbIOTEP, MHTEPAKTUBHAA AOCKA.

OcCHOBHbIe MOHATUA: aTOM, MOJIeKy/a, KnacTtep, TyHHenbHbIM 3ddekT, 3akoH Mpa, HaHo-
KpucTannbl, dynnepeHbl, MOSIEKYNSipHasA HAHOTEXHOSOMMUSA, YINIePOAHbIE HAHOTPYOKM.

Xop, 3aHATUA

|. 3tan nocTaHOBKM LieSIM M 33434 ypoKa, MOTUBALMK K y4ebHOM AeATeNbHOCTM — 5 MUH.

LlesmensHocme yyumensa: npoBepsieT FOTOBHOCTb K YPOKY, (hopMUpyeT MOTUBALMIO Knacca
K yuebHOM AeATeNbHOCTM Ha YPOKe, CO3AAET MOJOXKUTESbHbIM 3MOLMOHAbHbIM HAaCTpon y 0by-
YaroLWMXCs.

JesmenosHocme 06y4atoWuXCcs: SMOLMOHANbHO HACTPaNBAIOTCA HA NPEACTOSALLYIO y4ebHyo
LlesiTeNIbHOCTb.

Il. 3Tan nsyyeHusa Hosoro matepuana — 105 MuH.

JesmenoHocme yyumens: NnpoBoAuT poHTaNbHYlO Gecefy, akTyanusupyeT MMetloLmecs
3HaHuWsA, NoMoraeT 0606LWEHNI0 UCTOPUHECKMX 3HAHMI O HAHOTEXHONOMUAX, 3a4aET BOMPOCHI
Mo TeMe 3aHATUA, NOCTaHOBKa NpobieMbl, NOBYKAAET K BbICKa3blBaHMIO OTBETOB.

JesmenobHocme 06y4YarOUUXCSA: COMNACOBLIBAIOT C YYUTENEM TEMY W Lie/Ib 3aHATUA, OTBEYa-
OT Ha BOMPOCbI, BbICKA3bIBAIOT CBOU NPEANONIOXKEHUSA, U3YHaIOT MaTepualbl K YPOKY.

lMpumep nocmaBnerHol npobsemol: C KaKMX UCTOPUYECKUX COOBLITUM HaYanocb pasBuTHE
HaHOTEXHONOTUKU?
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HAudakmuyeckue mamepuanel

lpeueckoro dunocoda [leMokputa MOXKHO MO NpaBy CYMTaTb NepPBONPOXoALeM B obnacTu
HaHoTexHonorun. 2400 net Ha3an OH BrepBble UCMOJIb30Basl CJIOBO «aTOM» A/ ONMUCaHUA ca-
MOM Masnioi yactuupl BewecTsa. B 1661 rogy Pobept Boinb B cBoeM Tpyae «XMMUK-CKENTUK»
KPUTUKYET BO33peHns ApUCTOTENsA Ha MaTepuUIO, COCTOSLLYIO U3 YETbIPEX NEPBOOCHOB: 3eM/H,
OrHA, BoAbl M Bo3ayxa. Bmecto aToro oH npegnonaraet, YTo KpoLUEYHble YacTUYKKU BellecTea
CoeMHAIOTCA pasHbiMU crnocobamu u obpasyloT, TakMM 0Bpa3oM To, YTO OH Ha3biBan Kopny-
ckynamu. OH onucbiBaeT UX KaK «KPOLLEYHbIE MAaCChl, UM K/1AcTePbl, KOTOPbIM TAXKEN0 BbICTPO
Pa3/IoXKMTbCS Ha COCTaBMAIOLLME UX YACTULbI». MMEHHO OH MepBbiM OCO3HAN MOTEHLUUANbHYIO
BaYKHOCTb MaJIeHbKMX YaCTUYeK — KacTepoB.

Hekotopble mccnepoBatenu cuMTaloT, YTO OCHOBbI HAaHOTEXHOJSIOMMIA OblfM 3a/I0XKeHbl BO
BTOpOM nonosuHe XIX Beka B CBSI3W C pa3BUTUEM KonougHon xumun. B 1857 r. Maiikn apa-
[leM BrepBble Nosly4nN YCTOMYMBbIE KOIIOUIHbIE PacTBOPbI 30/10Ta C pa3MepamMu YacTul, OT Ao-
neit mukpometpa (1 mkm = 10% M) go 10 HM. Mpu M3MeHeHMM pa3mepa yacTuL, 30/10Ta LBeT
3TUX PaCTBOPOB MEHSETCS OT 3€/IEHOrO O KPacHOro.

Ewé ogHa TexHonorms, NonoXueLLas Havyano HaHOTEXHOMOMMAM — 3TO hoTorpadus, KoTo-
pas HAYMHAET aKTMBHO Pa3BUBATbCS B KOHLe BOCEMHAALATOrO — Havane AeBATHAALATOro Be-
Koe. MoTorpadus ocHOBbIBaeTCA Ha 0bpa3oBaHMKU HaHOYaCTUL, cepebpa nog AeNCTBUEM CBe-
Ta. PoTonnéHKa — 3TO 3MyNbCUsA ranoreHnaa cepebpa, Hanpumep, bpomuaa cepebpa B kena-
TUHe, HaHeCEHHasA Ha OCHOBY M3 NPO3pPaYHOro auetara uennionosbl. CBeT pasnaraet rasoreHns
cepebpa c obpasoBaHMeM HaHOYACTUL, YMCTOro cepebpa, KoTopble CNOCOBCTBYIOT NOABIEHMIO
n30bparkeHus.

B 1905 roay wseenuapckuit pusmk Anbbept ditHWTENH onybnukosan paborty, B KOTOPOM
TEOpPEeTUYECKU [0Ka3as, YTO pasMep MOJEKYsbl caxapa COCTaBfsieT npumepHo 1 HaHoMeTp.
MpuHATO cynTaTh, YTO DUHLLTENH OblT NEPBLIM YYEHBIM, KOTOPbINA B Ka4ecTBe eanHUL, 3Mepe-
HUS UCMOJMb30Bas HaHOMeTpbl. A Mael Co3haHUs CrieuranbHbiX NPMOOPOB, CNOCOBHbIX Mpo-
HUKHYTb B IyOWHY Matepuu 4O rpaHuL, HAHOMMPA, BblABUHY/ BbIAAIOWMACA aMEPUKAHCKUIA UH-
YKEHep-3/1eKTpUK u unsobpetatenb, Gusmk M dunocod cepbckoro npoucxoxkaeHusa Hukona
Tecna. UMeHHO OH NpefcKasan co3gaHue B OyayLieM 3/1eKTPOHHOrO MUKpOCKoNa.

B 1939 roay HemeLkue ydyeHble-pusmkn Makc Knonn u IpHct Pycka (Hobeneeckas npemus
B 1986 r.) cozpanu npuHUMNUANbHO HOBbIM, 3NIEKTPOHHbIM MUKPOCKON, B KOTOPOM BMECTO CBe-
Ta UCMONIb30BasIM MOTOK 3/IEKTPOHOB. B 0CHOBE Takoro MMKpockona nexut yteepxxaeHue Jlyu
e bpoins o ayanusme aneMeHTapHbIX 4acTuL, COMAcHO KOTOPOMY ABMXKYLLMICA 3NEKTPOH
OLHOBPEMEHHO SBMAETCA U YaCTULEHN, U 3/IEKTPOMArHUTHOM BOMHOU. M xoTa aaHHbIM npubop
JaBan nuwb 15-kpaTtHoe yBenuyeHWe (Ha TOT Nepuon MeHbluee, YeM ONTUYECKUE MUKPOCKO-
Mbl), OH MOJIOXWJT HAYaNO HOBOMY MOKOJIEHUIO MUKPOCKOMOB, C MOMOLLbIO KOTOPbIX CTano BO3-
MO>HbIM 3arfiAHYTb B MUP HAHOOOBLEKTOB.

B 1964 roay cnycrts wecTb net nocne nzobpeTteHus nHTerpasnbHon cxembl flopgoH Myp, no-
YeTHbIM NPe3vVIeHT U OOMH U3 OCHOBAaTeNen amMepuKaHCKoW kopropauuun «Intel» (cokp. ot
«Integrated Electronics Technologies Incorporated») BbinBMHYN NpeanonoxeHune, 4To Konmye-
CTBO 3/1IEMEHTOB Ha MOAJIOXKKE MHTErpanbHbIX MUKPOCXeM OyaeT yaBauBaTbCs Kaxkable Aga ro-
Ja. JTo npeacKasaHue Mony4Yyusio HaseBaHWe 3akoHa Mypa. Bnepeble TepMUH «HaHOTEXHONO-
rMs» NPeanoXxun snoHcku dusmk Hopro Tanuryuu, npodeccop Tokuickoro yHuBepcuTeTa
u ucnonb3sosan ero B 1974 rogy Ha MexXayHapoOZHOW HayyHOW KoHdepeHumu B foknage «06
OCHOBHbIX NpuHUMnax HaHotexHonorun» (On the Basic Concept of Nanotechnology), T. e. 3a-
JIOro A0 HaYana maclwTtabHbix paboT B 3Ton obnactu.

B 1981 rony Hemeukune dusukun lepp BuHHUr n IpHCT Pycka, a Takke weenuapel, [eHpux
Popep w3 Lopuxckoi nabopatopumn komnanun IBM (cokp. ot «International Business
Machines Corporation») co3ganu yHuWKanbHbiM npubop Ana UcCrefoBaHUsA NPOBOAALLMX MNO-
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BEPXHOCTEW — CKaHWUPYIOLLMIM TyHHesbHbIM MUKpockon (Hobeneeckasa npemus, 1986 r.), no-
3BO/IAIOLLMI OYKBaNbHO «OLLYyNaTby aTOMHYIO CTPYKTYpy noBepxHocTh. C moMoLbio TyHHE b-
HOro MMKPOCKOMa yAaéTcA MnepeMeLlartb OTAesbHble aTOMbl M JaKe BbICTPaMBaTb C/IOXHble
KBAHTOBbIE€ CTPYKTYpbl.

[ll. 3Tan KOHTPONA YCBOEHMS U KOPPEKLMM OLIMOOK— 15 MUH.

JesmeneHocme y4dumens: opraHusyeTr obcy)aeHve, HaBoAALMMU BONPOCaMKM Momoraet
BbISIBUTb MPOTUBOPEYUSA B NMOHMMAHWU TEMbl, MOMOraeT OMNpPeaesiuTb MyTU UX WCMpPaBieHus,
pacnpegenseT Mexay AeTbMU TEMbl COOBLLEHUI AN1A CaMOCTOSATENbHOW paboTbl AoMa.

JesmenosHocme 06yyatowuxcs: AenaoT BbIBOAbI U OTBEYAIOT HA 3aK/OUYUTENbHbIE BOMPOCHI
npenopasarens.

MpakTuyeckoe 3aHATUE

[NpuMepbl BONPOCOB M 3a4aHKM MO TEME 3aHATUA:

1. MNMpuBecTn NnprMepbl TEPMUHOB C NPUCTABKOM «HAHO» WU AaTb UM OnpefeneHue.

2. Korga nogsunca «atoMm»?

3. Haitt ocHOBHble UCTOPUYECKME BEXM B 0OBM1ACTM HAHOTEXHOSIOMMI (XpoHoorus).

B rpynnax nogrotoeutb coobuueHus no teme (Bbibpartb oaHy):

JTanbl pa3BUTUA: UCTOPUYECKUIA acMeKT — [OeHb CErofHAWHUA — AeHb OyaylmMn — nep-
CNEKTUBbI U MPOrHO3bI:

* Buabl MMKPOCKOMOB A/15 UCCeoBaHMs HAHOOObEKTOB, X XapaKTEPUCTUKA.

» QynnepeHbl U yrnepoaHble HAHOTPYOKM.

IV. I1an pecnekcuun neAaTenbHOCTU Ha 3aHATUM — 7 MUH.

MNpouunTatb cTatbio «[1porHo3bl cneumanmcToB» U chopmynmMpoBaTtb OTBET Ha Bonpoc: «Ka-
KOW NpuMMep MpUMEHEHMs HAHOTEXHOJIOMMK AN BacC KaKeTcs Haubonee npusieKatesibHbIM
M HEOOXOAUMbBIM B XKM3HW YenoBeKa?»

V. UHdopmMaums o foMalliHeM 3aAaHUKU, UHCTPYKTAXK MO €ro BbIMOJHEHUIO — 3 MUH.

3adanue 1. MoarotoButb cooblieHWe, B KOTOPOM OydeT OTpaXKéH BKAA, pasHbiX YYEHbIX
B pa3BuTMe HaHoTexHonorun. CTpyktypa cooblueHnsa «YueHbli — rog — BK/Iag B pasBuTHeE
HaHOTEXHONOTUM».

3adaHue 2. Ncnonb3ysa LONONHUTENbHYIO NMTEpPaTypy, NPUBECTU NPUMEPbI LOCTUXKEHWUI OT-
€4eCTBEHHbIX Y4EHbIX B 06/1aCTM HAHOTEXHOOMMH.

3aHatue 3 «MeTopabl UCCnepoBaHU U U3MEPEHUN»

Tun 3aHATUA: KOMOMHUPOBAHHbIN.

Llenb 3aHATUA: pacCMOTPETb OCHOBHbIE METObl UCCNELOBAHUN U U3MEPEHUM.

MnaHupyemble pesynbrarthbl:

— 3HAKOMCTBO C COBPEMEHHbIM UHCTPYMEHTapHeM UCCeA0BaHUA HAHOOOBLEKTOB.

— obocHoBaHWe HEOOXOAMMOCTU MPUMEHEHUS CUCTEMbI €CTECTBEHHO-HAY4YHbIX 3HAHWM

B 06/1aCTM HAHOTEXHO/IOTUHA.

Bpemsa peanusauuu: 4 akageMmyeckux vaca.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, MHTEPAKTMBHAsA AOCKaA.

OcHOBHble MOHATUA: MPOCBEYMBAIOLLAS 3SNIEKTPOHHAS MUKPOCKOMMWSA, CKaHWpyloLwas
(pacTpoBas) 3neKTpoHHass MUKPOCKONUSA, AudpaKuMsa, 30HAOBAS MUKPOCKOMUS, CKaHWUpYyto-
LM TYHHENbHbIM MUKPOCKOM, CKAHUPYIOLLUIA ONTUYECKUIA MUKPOCKOT.

Xop 3aHATUA

|. 9Tan NoCcTaHOBKM LEeNu 1 3aad ypoKa, MOTUBALMK K yHeBHOW AeATeNbHOCTU — 5 MUH.

MnaHupyemble pesynbratbl JesmesoHOCmMb 06y4aroULUXCS: SMOLMOHABHO HAaCTPanBakoTCs
Ha NpeacToALLYyIO y4eOHYI0 AeATeNIbHOCTb.
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[l. 3Tan usyueHus Hoeoro matepuana — 120 MuH.

JesmensHocme y4yumens: NPoBOAWT poHTasbHYtO Gecepy, aKTyasM3vMpyeT MMetoLLMecs
3HAHUA UCTOPUYECKUX 3HAHMIM O HAHOTEXHOJMOrUAX, MoMoraeT 0b6obLLEeHNIO, 3a8aET BOMPOChHI
Mo TeMe 3aHATUA, CTaBUT NpPobneMbl, NOOYKAAEeT K BbICKa3blBAaHUIO OTBETOB.

lMpumep nocmaBnernHol npobsiemel: COBPEMEHHbIE MUKPOCKOMbI — OCHOBHbIE MHCTPYMEH-
Tbl HAHOTEXHOJIOTUM, C MOMOLLBIO 3TUX MUKPOCKOMOB MOXHO NOJy4aTb «KAPTUHKU OTAE/bHbIX
aToMOB». A MOXKHO NI MAHWUMNY/IMPOBATb OTAE/IbHBIMWU aToMaMu?

JesmensHocme 06yyaouUXCS: COTNACOBLIBAIOT C yYUTENIEM TEMY U Liefb 3aHATUSA, OTBEeYa-
lOT Ha BOMPOChI, BbICKA3blBAIOT CBOW MPEANOSIONKEHUSA, U3YHAIOT MaTepUalbl K YPOKY.

Audakmuyeckue mamepuanel

CoBpeMeHHbIN Nporpecc HaHOTEXHO/OMMM BO MHOIMOM CBSi3aH C MOSIB/IEHWEM WMHCTPYMeEH-
TOB, MO3BOJIAIOLMX UCCNIEA0BATb OOBLEKTLI CTONb Manbix MacwTabos. M fo atoro cywecreosa-
NI KOCBEHHbIEe METO/bl OLEHKM pa3MepoB MUKPOYACTHL, HanpuMep, No xapakTepucTMkam pac-
cesHWs KOMMOMAHbIX pacTBopoB. Ho oHWM gaBanu cpegHiolo OLEHKY, He NO3BOMASA CyauTb
0 eauHUYHbIX obbekTax. MNonyyanack ycnoBHas BefiMunHa «CpeaHei Temneparypbl No 60sbHU-
ue» — oHa He Hecna MHdopmMauunm o6 0cobeHHOCTAX CoCTaBa M CBOWMCTBAX HAHOOOBLEKTOB.
Takne metoapbl 66K CAMLWKOM rpybbiMK Ana uccnenosaHusa HaHomupa. OHu He no3sonanm on-
TUMU3MPOBATb YC/IOBUA MOJyYeHMS HAHOYACTUL, onpeaesnéHHoro pasmepa. Yvcno 6onee kpyn-
HbIX O6BEKTOB MAaCKMPOBaso Te 0COBEHHOCTH U NPenMyLLLeCTBa, KOTOPbIe MOMIM Bbl BHECTH MX
HaHocobparbs.

InekmpoHHas Mukpockonus. Ins yMmeHblueHWs pasmMepa OObeKTOB, LOCTYMHbIX MUKPOCKO-
ny, Heo6XOAMMO UCMONb30BaTh MEHbLLWE AJIMHbI BOJIH, TO €CTb U3/Ty4eHWe He CBETOBOW NPUPO-
abl. B 30-x rogax npouwnoro cronetus Hemeukue ydeHble IpHcT KHonn n Mak Pycka cospanu
MUKPOCKOMN, B KOTOPOM BMECTO CBETa MCMOJIb30Ba/iM MOTOK 3/1eKTPOHOB. B coortsetcTeue
C [ABOMCTBEHHOW KOPMYCKY/ISAPHO-BOSIHOBOM MPUPOAOM YaCcTHL, MOTOK 3/IEKTPOHOB MOXHO pac-
CMaTpuBaTh KaK U3/lydeHne Co 3Ha4nTesIbHO Bonee KOPOTKOMW AIMHOM BOSHbI. Ha 3TOM npuHum-
ne pabotaer 3/1eKTPOHHbIM MUKPOCKOM. YCTPOMCTBO ONTUYECKOrO M 3/IEKTPOHHOIMO MUKPOCKO-
noB umeet MHoro obuiero (puc. 110).
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B 3neKTpOHHOM MUKpPOCKOMEe 3/1eKTPOHbI YCKOPAIOTCA B KOJIbLLEBOM 3/IEKTPUYECKOM MONe,
CO3[laBaeMOM B BaKyyMe B NPOCTPAHCTBE MeXay KaToAoM U aHofoM. [lniMHa BONHbI YCKOPEH-
HbIX TaKMM OOpPa30OM 3/IEKTPOHOB MOXXET COCTaB/IATb HECKONIbKO COTbIX AOJSIEN aHrctpema
(~10~12 m). 3aTeM 3neKTPOHbI MONAAAIOT B KOMIOHHY MMKPOCKONA, FAe ABUXYTCA B MarHUTHOM
nosne, co3faBaeMOM KaTylKaMu MHAYKTMBHOCTU. KaTylwKu co3[aloT 3n1eKTpoMarHuTHoe no-
ne, B KOTOPOM 3/1eKTPOHbI HAYMHAIOT ABUraTbCA No cnupanu. [pu 3ToM He3aBUCHUMO OT Nu-
HEMHOWM CKOPOCTU ABUXXEHUSA 3/IEKTPOHOB paauyc Takon cnupanu byaer onpenensaTbCcs Tosb-
KO BE/IMYMHOW MHAYKTUBHOCTM KaTyLKWU. ITUM 0bbACHAETCA OoKycUpyowmin 3hdeKT Takmux
KaTyLuek.

N3meHsa cuny ToKa B KaTyLuKaxX, MOXHO YMNpaBisTb MarHUTHbIMU MONSAIMU, CKMUMAsA Tpaek-
TOPWU 3/IEKTPOHOB, BXOAALLMX B MOJE KaTyLleK nof HebobLUMMKU yrnamu K OCu.

Mo meToaMKe NpPUMEHEHUS 3NEKTPOHHbIE MUKPOCKOMbI pasfensloT Ha NpocBevMBaiowme
3neKTpoHHble MUKpockonbl (MM9M) u ckanupyowme, unu pactpoeble (C3IM unu P3M)
(puc. 111).
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Puc. 111. CpaBHEHWE ONTUYECKOrO, NPOCBEYUBAIOLLENO U PACTPOBOIO 3JIEKTPOHHbBIX MUKPOCKOMOB
(xop, nydyer NokasaH cTpesikamMu Ha pUCYHKe)

Ckanupyrowas (pacmpoBas) anekmpoHHas mukpockonus (CIM). Npea meToga coctouTt
B TOM, YTO MOBEPXHOCTb Tesla NoJ, BO3AENCTBUEM BbICOKOIHEPTETUYECKOrO 3/1EKTPOHHOrO Myy-
Ka HauMHaeT u3nydatb SIMOO TaK HasblBaeMble BTOPUYHbIE 3/IEKTPOHDI, IMOO KBaHTbI cBeTa. Ta-
Koe u3fnyyeHue nocne npeobpasoBaHUs MO3BOMAET «BUAETb» MOBEPXHOCTb obbekTa. B COM
MCMONb3YIOTCA O4YeHb OOJbLUME HANPSAMKEHUS 3NEKTPUYECKOrO MO, MHULMMPYIOLWEro MOTOK
3N1EeKTPOHOB — AeCATKU KuNoBosbT. [1oTOK hOKYyCUPYIOT C MOMOLLbIO MAarHWUTHbIX JIMH3 — KaTy-
LeK MHAYKTUBHOCTU W fanee HanpaensaoT Ha obpaseu. OTpaykéHHble 3/1eKTPOHbI, a TaKXKe BTO-
PUYHbIE 3/IEKTPOHDI, BblaesieMble aToMamMu obpasua noj AeMCTBMEM 3/IEKTPOHHOO NyyKa, pe-
rMCTPUPYIOT creumanbHbiMK aetekTopamu (puc. 112).
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Puc. 112, lMpuHUMNManbHas cxeMa CKaHMPYIOLLEro 3/IEKTPOHHOIO MUKPOCKOoNa

B HekoTOpbiX Ciydasx OObEKT U3yYyeHUsi OKa3blBAETCA «MNPO3payveH» A/si 3EeKTPOHHOro
nyuka. Hanpumep, 6uonormnyeckune ob6bekTbl He MOryT 3hEKTUBHO OTpaXKaTb 3NEKTPOHbI UK
[aBaTb BTOPUYHOE M3NydeHWe, HeobxoauMMoe AN MOCTPOEHUS «KAPTUHKU» MOBEPXHOCTM.
B 3ToM cnyuae Ha Takoi 0BbEKT cHadana HaHOCAT «MacKy» — CBEPXTOHKMIA C/IOM MeTanna,
BbINOMHAIOWMIK DYHKUMM OTpaxartens. HaHeceHue metanna nposogsATt B ryboKOM BaKyyme,
“cnapss MeTann nog AeNCTBUEM 3/IEKTPUYECKOro TOKa M OCaXKAas ero Ha npeaBapuTesibHO OX-
naxkpeHHom obpaste.

MockonbKy 6uonoruyeckue npobbl (0bpasubl KNEToK, 6esk1, HYKNEMHOBbIE KUCOTbI) Nog,
LAENCTBUEM 3aMOPAXKMBAHUA JIETKO TEPSAIOT CBOIO CTPYKTYPY, MX NpeaBapuTesibHo 06e3BoXKu1Ba-
loT. [1nA 3TOro Take MCNONb3yeTcs BaKyyMHas TEXHOJNIOMUA, Ha3blBaeMas NMOMUIbHOMN, UK
KpuoreHHoW cywkou. Mog aencTBMeM HU3KUX TeMmrepatyp B BaKyyme BoAa, CoAepyKallascs
B 6uonornyeckom obpasue, CaMONPOM3BOSILHO MEpPexoauT B rasoobpasHoe coctosHue 6e3
obpaszoBaHMsA MaKPOKPUCTASI/IOB, paspyLialolimx obpaseu. B pesynbrate cywku n HaHeceHus
«MaCKM1» NoJy4yaloTCa TOHYaMLLIKUE YellyUKKU, TOYHO BOCNPOU3BOAsLLME NOBEPXHOCTb 0bpasua.

CkaHupyrowas 30H00Bas MUKPOCKONUS. DNEKTPOHHAs MUKPOCKOMUS UMEET BayKHOE C TOu-
KW 3pEHUS HAHOTEXHOMOrMM orpaHudeHuve. OHa Mo3BonseT «BUAETb» MOBEPXHOCTb OObeKTa
MCCNeaoBaHWsl C MOMOLLBIO MHCTPYyMeHTa, obnajalollero BecbMa 3HauyuTeslbHbIM 3anacom
3Hepruun. ITO 3HAYUT, YTO HebOsbLIME PA3/INUMA B XapaKTEPUCTMKAX MOBEPXHOCTU OCTAHYTCS
He3aMeyYeHHbIMM.

97O MOXHO 06BACHUTL Ha NPOCTOM npumepe. Bo3bMEM 06pasLbl TKAHEN, MMEOLWMUX Npu-
MEPHO OAMHAKOBYIO TEKCTYpY. Mbl HE CMOXKEM CKasaTb, KaK pas/iMyaroTcs 3TW TKaHW, pasmis-
ApblBas Ux rnasom. Ho ecnu Mbl npoBeaéM No NOBEPXHOCTU TKaHW NasibleM, pas/iMuna CTaHyT
O4YeBMAHbI: MO WENKY UK KanpoHy nasnew 6yaeT CKOMb3UTb NIErKOo, a Mo LWEPCTU UK XJIONKY —
3aMeTHO TpyaHee. B Hawem akcnepumeHTe naney «M3MepseT» CUly B3aMMOLENCTBUSA NOBEPX-
HOCTM TKaHW W nasbla, KOTopas 3aBUCUT HE TOJIbKO OT 0COBEeHHOCTEN CTPOEHUS NOBEPXHOCTH
(eé mukpopenbeda), HO 1 OT TEX CUJI, KOTOPbIE BO3HWUKAIOT NPY TPEHWM MasbLa O TKaHb.

B ckaHupytoLLei 30HA0BOM MUKPOCKOMWU MHCTPYMEHT — aHasior nasbLa Ha3blBAeTCs 30H-
noMm. Ero nepemeluaior Boosib NOBEPXHOCTM O6bEKTA U3YYEHWUSA U PETUCTPUPYIOT CUAbI, BO3HM-
Kalolue npu TakoMm asuxkeHuu. PasHuua coctout B TOM, 4TO pa3Mepbl 30HAA, TOYHee, ero
OCTpMS, COMOCTaBMMbl C pa3MepamMn HEOAHOPOAHOCTEN NOBEPXHOCTH, B Uaeane — C pasmepa-
MU OTAEe/IbHOro aToMa WM MOJIEKYSIbl B y3/1aX KPUCTA//IMYECKON PeLLETKH.
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Takve MUMKpoCKonMbl 061aaaloT NOBbILLEHHOW pa3peLlaloLlei CNoCoOBHOCTbIO MO CPABHEHMUIO
C 0ObIYHLIMU 3NEKTPOHHLIMA MUKPOCKOMNAMMK MO OTHOLLUEHMWIO K «BEPTUKANbHOM» KOopAuHaTe
“3y4aeMoro obbekta. ITO NO3BOMSAET MONYYUTb CBEPXBbICOKOE paspelleHne CHUMKA MoBepX-
HOCTU OOBEKTOB C BbICOKOM MOPUCTOCTbIO MU BbIPAYXKEHHON TPEXMEPHOM CTPYKTYPOM — HaHO-
KpUCTaIoB, NJIEHOK C HaHomnopamu U T. 4. B HacToslee BpeMa co3paHo Lenoe ceMencTBo
CKaHWPYIOLLMX 30HAOBbIX MUKPOCKOMOB, KOTOPbIE PA3/IMYAIOTCA B COOTBETCTBUMU C NMPUHLMNA-
MW U3MepeHUs, T. €. NPUPOLOM TEX CWU/, KOTOpble ONpeaensioT B3aMMOAEUCTBME 30HAA U NO-
BepxHocTW. PaccmoTpum Hanbonee pacnpoctpaHeHHble 30HA0BbIE MUKPOCKOMbI.

Ckanupyrowuli myHHenoHsil mukpockon (CTM). B ocHoee CTM nexxut KoHUenums TyHHeb-
HOro nepeHoca anekTpoHa. Kak naeectHo, ntoboi npouecc Ans CBOEro ocyLwecTeneHuns Tpeby-
€T LOCTUXKEeHUS onpeaenéHHoro 3anaca 3Hepruum, HasblBaemMoro aHepruen aktMeauuu. KeaHro-
BO-MeXaHWYeCKue pacyeTbl NOKasbIBalOT, YTO NMOMMMO 3TOrO CYLLECTBYeT HeKasi KoHeYyHas Be-
POATHOCTb TOrO, YTO MaTepuasibHblii OOBEKT OCYLLECTBUT TakoW nepexop 6es3bapbepHo. ITo
AIB/IeHUE NOJNTYYUSIO Ha3BaHWe TyHHesIbHOro nepexona.

BeposATHOCTb TyHHENbHOro nepexofa yMeHbLUaeTcs C YBe/IMYeHWeM pa3mMepoB 0ObekTa,
TaK YTO OH OCYLLECTBUM TOSIbKO AJiA OOBbEKTOB HAHOMMPA, B YACTHOCTW, A/ 3/IEKTPOHOB.
B CTM pns nonyyeHusa «npoduns» noBepxXHOCTU UCNOJb3YeTCA CBEPXTOHKAsA WA, BbINOHEH-
HaA U3 3NEKTPONPOBOASALLErO Matepuana (30710Ta UM HEKOTOPbLIX OKCUIOB MepPexofHbIX Me-
tannos). OHa nogHocuUTca Ha onpeaeneHHoe pacctosHue (< 1 HM) K NOBEePXHOCTH, CMOCOOHOWM
NPOBOAWTL 3NIEKTPUYECTBO.

Mexxay urnon u noBepxHOCTbio 3aaaétca Hebonbloe HanpskeHue (~0.1—10 B), ncknoua-
toLee MCKpoBoK paspsa. MNpy aToM BennuMHA ToKa, PErMCTPUPYEMOro B CUCTEME, OyaeT oTpa-
YKaTb TYHHENbHbIW NepeHOC 3NeKTPOoHOB. B cBolo ovepenb, BEPOATHOCTb TYHHENIbHOIO NepeHo-
Ca YMeHbLUAeTCA C YBeSIMYEHUEM PACCTOAHUS MEXAY UITION U MOBEPXHOCTbIO, U pacT¥ — Mpu
UX CONMXKEHUU. ITO MO3BONSAET MOMYUUTb «KAPTUHKY» pacrpefefeHMss HepPOBHOCTEN Ha Mo-
BEPXHOCTH.

AmomHo-cunoBas mukpockonus (ACM). Hepoctatkom CTM sBnsetca HeobxoauMocCTb M3-
MEepEeHUs 3N1EeKTPUYECKOro TOKa MeXAy 30HAOM U NOBEPXHOCTbIO OObeKTa U3yyeHUs. ITO O3Ha-
yaet, yTo O6bEKT AO/MKeH obnagartb 37eKTPonpoBogHOCThiO. Bbonee yHuBepcaneH npuHUMN
ACM, npepnoxxeHHbit B 1986 r. B aTOMHO-CMIOBOM MUKPOCKOME U3MEPSAIOTCA CUJTbl MEXKATOM-
HbIX B3aMMOLENCTBUMN.

B ckaHupyloweM aToMHO-CUNIOBOM MUKPOCKOME Hap UccienyeMon NoBEePXHOCTbIO CKOJlb-
3uT anmasHasa urma. OHa 3akpensieHa Ha KOHCOJM, KOTopas M3rnbaetcs B COOTBETCTBMU Beu-
YMHOW CUNbl, OEUCTBYIOLLEN MeXAYy NOBEPXHOCTbIO U ocTpueM. BMecTe vrna n KoOHconb Hasbl-
BatoTcs KaHTuneesepoM. OTKkNoHeHe DUKCUPYETCSA C MOMOLLbIO ONTUYECKON CUCTEMBI, COCTOS-
Wen M3 nasepa M 3epKana, oTpakatowiero nasepHbold nyd. KoHUMK KaHTMneBepa MOKpPbIT
crneuranbHbIM alOMUHUEBBLIM 3€PKaslbHbIM C/IOEM, OTPAXKEHHbIW OT HEro Jy4Y NonagaeT B YeTbl-
PEXCEKUMOHHbIM hoToamon. Maneliume OTKNOHEHMA KaHTUIEBEPA NPUBOAAT K CMELLEeHUIO Ny-
Yya nasepa OTHOCUTENIbHO ceKuui hoToanoaa, YTo, B CBOKO oYepenb, MEHSET CUrHa B COOTBET-
CTBMM CO CMELLEHUEM KaHTU/IeBepa B Ty UM UHYIO CTOPOHY. [puHUMNnanbHas cxema usmepe-
HWUSA C MOMOLLbIO aTOMHOCMIOBOIO MUKPOCKONa npefcTaBneHa Ha puc. 113.
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Puc. 113. CxeMa ¢pyHKLMOHUPOBAHUS aTOMHO-CHU/IOBOIO MUKPOCKOMA.
1 — nasep, 2 — KaHTUneBep, 3 — 3epkano, 4 — GoToaMOaHbIN perucTparop,
5 — cuctema ynpaeneHus nepeMeLLeHneM 0ObeKTa U3MepPEHHs.
KaHTtunesep v penbed nosepxHoCTH n3obparkeHbl B yBEMYEHHOM MacluTabe

Mo mMepe NpUBAUKEHMSA UMbl K MOBEPXHOCTH aTOMbl Ha €€ KOHUMKE HaYMHAKOT NPUTArMBaTL-
CA K aToMaMm Ha nosepxHocTu obpasua (BaH-aep-Baanbcosbl cunbl nputsskenuns). Cuna npurs-
)eHusa 6yaet Bo3pacTtatb, MOKa MIa M MOBEPXHOCTb He CONMU3ATCA HACTONBbKO, YTO MX 3/eK-
TPOHHble obnaka HayHyT oTTankueartbes. MNpu ganbHenwem cONMNKEHUM OTTaNIKMBAHWE 3KCMO-
HeHUMaNbHO ocnabnsaet cuny nputskeHus. MonoxKeHWo paBHOBECUS OTBEYAET paccTosHWe
mexay atomamu okoso 0,2 Hm. NMogobHo CTM, B aTOMHO-CHUIOBON MUKPOCKOMMWKU CKaHUpOBa-
HUE NMOBEPXHOCTU MOXKET MPOUCXOAMUTL ABYMSA CNOCOOAMU: CKAHUPOBAHUE KaHTUIEBEPOM (30H-
LOM) U CKaHMpOBaHWe noasoXKon. B nepeom cnyyae Boonb uccnenyemMon NoBepxXHOCTU LBU-
YKETCA KaHTW/IeBep, BO BTOPOM OTHOCMUTE/IbHO HEMOABWXKHOMO KaHTWEBepa ABUXKETCA cama
NoAJIoXKKaA.

[ll. 3Tan KOHTpPONA YyCBOEHMS U KOppPeKUMK owmnboK — 20 MUH.

JesamenobHocmeb ydumess: opraHusyeT obCy>KaeHuWe, HaBOAALLMMK BOMPOCaMuU nomoraer
BbIABUTb NMPOTUBOPEYUS B MOHMMAHWUM TEMbI, MOMOraeT OMNpPeaenuTb NyTM UX UCMNpPaBIEHUSA,
pacnpeaenseT Mexay AeTbMU TeMbl COOBLLEHUI ANA CaMOCTOSATEbHOW paboTbl AoMa.

JesamenobHocmb 06y4arowuxcs: AenatoT BbIBOAbI M OTBEYAIOT Ha 3aK/IOUUTESIbHbIE BOMPOCHI
npenopasaresns.

MpakTuueckue 3apaHus

MpuMepbl BONPOCOB M 3aaaHWi MO TEME 3aHATUSA:

1. Y1o Takoe COM?

2. O6bsACHUTE MPUHLMN LENCTBUA 3MEKTPOHHOIO MUKPOCKOMNa M 0COBEHHOCTEN 31EKTPOH-
HOW MUKPOCKOMUMU.

3. O6bacHUTe cnocob nonyyeHUs n3obparkeHns C NOMOLLbIO 3/IEKTPOHHOrO MUKPOCKONa.
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B rpynnax o6cyautb, a NOTOM 3anoHWTb Tabiumuy:

Tun mukpockona

Bonpoc CkaHupyowmin CkaHupyowmit CkaHupyowmit AtomHo-
3/1IEKTPOHHbIN 30HA0BbIN TYHHENbHbIN CUnoBoMm
mukpockon (CIM) MUKpOCKoON MUKpPOCKON MUKpOCKON
MpuHUMn
nencTeus
MUKpOCKona
Y1o nossonset
yBuzeTb?

MNpumepbl NpUMeHeHUs

IV. Undopmaumsa o gomalluHeM 3aaaHUKU, MHCTPYKTAK MO €ro BbIMOMHEHUIO — 3 MUH.
3adaHue 1. 3anonHutb Tabnuuy

Tun aneKTpoHHOM MpuHuun Cdepa

. Mpumepsbl
MUKPOCKONUMU AEeUCTBUA MCNoNb30BaHUA

3adaHue 2. [NepeyncninTb OCHOBHbIE METOAbI U3MEPEHUI U UCCNIeOBaHUIA HAHOOOBLEKTOB.
3adaHue 3. Yto xotenoch 6bl nogpobHee paccMoTpeTb U3 06iacTM HaHOMUPA C MOMOLLb
COBPEMEHHbIX MMKPOCKOMOB?

lNepeyeHb TeM ana opraHusauuu U NpoBeaEeHUs
y4yeOHO-UCCNen0BaTeIbCKOU U MPOEKTHON AeATEeNIbHOCTH

HaHotexHonoruu u ux 6yayuiee B passutun Poccuu.
. HaHoanekTpoHuka.
. HaHomarepuanbl 1 HQHOTEXHONOMMU B KUBbIX CUCTEMAX.
. BoeHHble NnpunoyxxeHns HAHOTEXHONOMUW.
. ConHeuHas 6atapes 13 NpobUpPKH.
. MNoBblweHne 3chheKTMBHOCTU KPEMHUEBBIX COJTHEYHbIX NAHENEN.
YcTpoHMCTBO pacTpoBbIX 3/IEKTPOHHbIX MUKpockonoB (PIM): anekTpoHHbIe NyLUKKW, 3neK-
TPOHHbIE JIUH3bl, NapaMeTPbl KOJIOHHbI.
8. Yctpoincteo POM: hopmrpoBaHue n3obpaxkeHus, BakyymMHas cuctema.
9. Uctopus u npuHumunel pabotbl metoga 4O3.
10. MeToabl nony4yeHWs HAHOYaCTUL, METaNJIOB.

NOURAWN-
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JHepreTuka

Llenbio M3yyeHus gaHHOM Nporpammbl SIBSETCA cMCTeMaTu3auus, obobuieHve v yrybne-
HWe 3HaHWM O cnocobax NosyYeHUss U UCNONb30BAHUSA SHEPTUW; MPUMEHEHWE 3HaHWM B UCCe-
[OBaTe/IbCKOW U KOHCTPYKTOPCKOMW AeATENIbHOCTH.

I'InaHMpyeMble pe3ysibTaTbl OCBOEHUA NporpamMmmbl

[ns poctukeHMa NocTaBfeHHOW UEeNU NiaHUpyeTcs OOCTUXKEHUE JIMYHOCTHBIX, MeTanpes-
MEeTHbIX (MO3HaBaTeNIbHbIX, PErYATUBHbBIX, KOMMYHUKATUBHbIX) YU NPEeAMETHbIX Pe3y/bTaToB.

JInyHoCTHbIE:

— ¢opmupoBaHue npodeccruoHanbHOro camoonpeneneHus, 03HaKoMIeHWe C MUPOM Mpo-
dbeccui, ceasaHHbIX ¢ paboTon B 3HepreTMyeckon cdepe;

— ¢dopmurpoBaHue ymeHusa paboTatb B KOMaHAE;

— pasBuTME BHUMATENIbHOCTU, HACTOMYMBOCTH, LieNIeyCTPEMSIEHHOCTH, YMEHUS Npeoaone-
BaTb TPYAHOCTH;

— ¢opMupoBaHMe HaBbIKOB aHaM3a U camoaHanu13a.

NpepmeTHblEe:

— ¢opMUpoBaHMe OCHOBHbIX MOHATUM B cchepe IHepPreTUKH;
— dhopMUpOBaHME OCHOBHbIX MPUEMOM PELLEHWS 3aa4 SHepreTM4eckomn cdepsl.

MeTan peaAMeTHble:

— OCBOEHMe CrocoboB peLleHUs NpobieM TBOPHECKOro XapaKTepa B XKU3HEHHbIX CUTya-
unsx;

— dopMHUpOoBaHKE YMEHMWI CTaBUTb Lesib — CO3[aHWe TBOPYECKOW paboTbl, NiaHMpoBa-
HWE AOCTUXKEHMSA 3TOM Lienn, Co34aHue BCNoMoraTtesibHbIX 3CKU30B B npouecce pabortbi;

— WCNonb30BaHWe CpeacTB MHHOPMALMOHHBIX U KOMMYHUKALMOHHbIX TEXHONIOTUI ANS pe-
LUEHUS KOMMYHUKATUBHbIX, MO3HABATE/IbHbIX U TBOPYECKUX 3aJay;

— opMHUpoBaHKe yMEHUsI apryMeHTUPOBATb CBOKO TOUKY 3peHUs Ha Bbibop cnocobos pe-
LUEHMA NOCTaB/IEHHOM 3ajauM.
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MDopmbl KOHTpONA

Bo Bpemsa oby4eHus no nporpamMme npeanonaraeTcs NpoBeaeH1e TEKYLLLErO, MPOMEXKYTOY-
HOrO U UTOFOBOIrO KOHTPOJIA.

TekyLni KOHTPOSIb NMPOBOAMUTCS HA KaXKAOM 3aHATUM C LeNblo BbiSIBIEHUSA NPaBUIIbHOCTU
NMPUMEHEHUS TEOPETUYECKUX 3HAHMM HA NPaKTUKe. TeKyLMii KOHTPOSIb MOXKET ObiTb peannso-
BaH MNOCPEeACTBOM cCrefylolmx popM: HabnogeH1e, MHOUMBUAYaNbHble Beceapl, TECTUPOBaHHWe,
TBOpYEeCKue paboTbl, MpaKTUYecKne paboTbl, KOHTPOJIbHbIE BOMPOCHI U T. 4.

lpoMeyKyTOUHbIM KOHTPOJIb MPOBOAMTCA B paMKax NPOMEXKYTOUYHOW aTTecTaumm nocne msy-
YEHWA HECKONIbKUX MoAyfier B BUAE MOArOTOBKM M 3alLMTbl TBOPYECKMX (MPOEKTHbIX) pabor,
COpPEBHOBAHWM U COCTSA3AHWUN.

Kaxkablii y4eHUK nonyyaeTt MHAMBMAYabHOE 3af4aHue.

— Tennosble asurateny Ha 3emne.

— Wcnonb3oBaHue apuratenein B KOCMocCe.

— leoTtepmMarnbHas 3Heprua u eé Ucnosib3oBaHue.

— DHeprus A0epHOro AeneHus U eé UCNob30BaHUe.

— BopopopgHas 3HepreTuka v nepcrneKkTUBbl €€ UCMONb30BaHMA.

MnaHbl yuebHbIX 3aHATUI

Ypok 1 «OcHoBbl 3Hep2emuKku»

Tun ypoka: KOMOMHUMPOBAHHbIN.
Llenb ypoka: popMupoBaH1Me OCHOBHbIX MOHATUI B 061ACTU SHEPTETUKM.
MnaHupyembie pesynbraThbi:
* ¢opMUpoBaHMe NpeacTaB/ieHNs O NPOU3BOACTBE SHEPrUM;
* (hopMHUpoBaHUE YMEHWUS CPaBHUBATb OCOBEHHOCTU Pa3BUTUA SHEPreTUKU B SKOHOMUYeE-
CKW pasBUTbIX U Pa3BMUBAIOLLIMXCA CTPaHax;
* yMeHMe 0ObACHATb 3HAYEHWEe OTPAC/IM B XKU3HU YeSIOBEKa;
* (hopMHUpOBaHUE aHANIUTUYECKMX CMOCOBHOCTEMN ydalLuMXcsa Yepes paboTy C AuAaKTUde-
CKUM MaTepuasnom;
* BOCMNUTaHWe HGepeXkHOro OTHOLLEHUS K OKPY’KaloLen cpeae.
Bpema peanusauuu: 1 akagemmyeckui yac.
CpeanctBa obyueHus: atiac, TeTpagb, AMAAKTUYECKUI MaTepuan (KapTOYKM C 3aJaHUAMM,
Tabs1Mubl, pa3aaToyHbIA MaTepuan, CXeMbil).
OCHOBHbI€ NOHATUA: SHEPreTUKa, IHEpPreTUYecKne pecypchbl, TeNIO3HEPreTUKa, NeKTPo-
3HepreTuKa

Xog ypoka
|. 3tan noctaHoBKK NpobsieMbl — 2 MUH.

lMocma+oBka npobnemei.

Yo TaKkoe 3HepreTvKa U Kakue BUObl AeATENbHOCTM OHa BKoYaeT? Kak npoussoauntcs Te-
NA0OBas M 3MEKTPUYECKAsA SHEPrusa U Kakue TWMbl 3MeKTpocTaHumui cywecTeyioT? OcobeHHoCTH
pa3MeLLeHMs TeMNIOBOM, aTOMHOM U rMapo3HepreTkU. Kakoe Bo3aencTBre OKasblBaeT 3Hepre-
TMKa Ha OKpy»aioLuyio cpeny?

Il. 3Tan n3yyeHus HoBoro mateprana — 18 MuH.

JesmenbHocme yyumesisi: 3HaKOMUT OOYHAIOLMXCA C HOBbIM MarepuasioM C UCMosb3oBa-
HWEM MNpe3eHTaLMOHHbIX MaTepUasnoB.

JesmenbHocme ydaujuxcsa: cnylwaoT OObsCHEHUE YUYUTENs, BbINOMHAOT 3a4aHus.
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JHepreTMka — BefyLLas OTpPac/ib MMPOBOTO XO3AWCTBA, TaK KakK OHa CHab)KaeT BCe ocTasb-
Hble OTpac/iM TONAMBOM U 3Hepruei. OT ypOBHS pasBUTUSA 3HEPreTMKM BO MHOMOM 3aBWUCHUT
YPOBEHb Pa3BUTUSA XO3AWCTBA N0BOro rocyaapcTea. JHepreTmka — 3TO LeNbld KOMMIEKC pas-
HbiX oTpacsen. CTpaHbl, KoTopble AOOLIBAIOT M NOCTABAAIOT TOM/IMBHbLIE PECYPChI HA MUPOBOM
PbIHOK, MOJy4atoT 6osIbluMe S3KOHOMUYECKME BbIrOAbI, LEHEXHYIO NPUObIb.

CoctaB 3HepreTMKku.

JHepreTMka — OCHOBA COBpeMeHHoro xo3sanctea. C pasBuTHEM MPOMbBILIEHHOCTH, CEfb-
CKOrO XO3AIMCTBa, TPAHCMOpPTa U CTPOUTENLCTBA PACTET NoTpebHOCTL B 3Heprun. ObecneyeHve
3HEpruen ABNAETCA BaXKHENLWMM haKTOPOM, KOTOPbIM ONnpeaensieT 3KOHOMUYECKOE U Coumralib-
HOe pa3BuTHe NtoOoW CTpaHbI.

Jiobas xo3ancTBEHHAsA AEATENbHOCTL YeIOBEKA OCHOBAHA Ha MCMOJIb30BaHWK ABYX OCHOB-
HbIX BMLOB 3HEPruW: TEMJIOBOW W 3MEKTpUYecKor. [1pOM3BOACTBOM 3TUX BUAOB SHEPrUM LS
HY>KA, 06LLeCTBa M 3aHMMaeTCs IHepreTuKa.

JHepreTMKa — 3TO COBOKYMHOCTb BUOB XO35IMCTBEHHOM AeATENIbHOCTU, KOTOpble obecne-
UMBaIOT NPOU3BOACTBO, NPeobpa3oBaHWe 1 LOCTABKY NMOTPEOUTENIO Pa3HbIX BUAOB SHEPTUU.

MpoW3BOACTBO TEMIOBOM M 3NEKTPUYECKON SHEPTUM OCHOBAHO Ha MCMOJIb30BaHWKU Pa3nuy-
HbIX BUAOB NPUPOAHON 3HEPruM, KOTOPbIE HA3bIBAIOTCA MEPBUYHBIMU MCTOYHMKAMMW 3HEPTUU.
310 MoxeT 6biTb 3Heprua CosnHua, BeTpa, ABWXKYLLENCA BOAbI, SHEPrUS XMMUUYECKUX CBSA3EH
Pas/IMYHbIX OpraHUYecKux (yrneBOAOPOAHbIX) COEAMHEHWI: YA, HedTH, NPUPOAHOro rasa,
LpeBecuHbl. 3afa4a 3HepPreTUKU COCTOUT B TOM, 4Tobbl Npeobpa3oBarb 3HEPruo, COCPenoTo-
YEHHYIO B MPUPOAHbLIX UCTOYHUKAX, B HEOOXOAMMYIO 06LLecTBy TensioByto (ropsuyas Boaa, nap)
1 3IEKTPUYECKYIO SHEPTrHiO.

B coctaBe coBpeMeHHOMN 3HepreTMku 06bIYHO BbILENAIOT ABE OCHOBHbIE OTPAC/IM.

JHepreTura

TONAMBHAEA NpPOH3BOACTBO M pacnpegeneHue

INEKTPOIHEDIHK, Napa W ropARd el
NMpoMbLLAEHHOCTE = BOgbI = =

Puc. 114. OnopHasa cxema. CoctaB 3HepreTuku

TonnueHaa NPOMBbILLIEHHOCTb 3aHUMAETCS NPOU3BOACTBOM HedhTENPOAYKTOB, KOKCa, Saep-
HbIX MaTepuasnos. MNpoayKumsa TonIMBHOM NPOMbILLIEHHOCTH (6eH3UH, AM3ebHOe TOMIMBO, Ke-
POCHWH) UCMONb3yeTcs B AalbHENLLIEM B Ka4eCcTBe TONUBA A5 ABUraTenen BHyTPEHHEro cropa-
HUSA, @ TAKXKEe B TENJIO3HEPreTMKe (TOMOYHbIM Ma3yT), aTOMHOW 3HepreTuke (SaepHble MaTepua-
Nbl) U MeTannyprum (KOoKc).

OcHoBHble BUAbI MUHEPaNbHOMO TOM/IMBA, KOTOPbIE MCMOMb3YIOTCA COBPEMEHHbIM obLue-
CTBOM, — Yrosb, HedTb U NPUPOAHbIM ra3. Yronb U NPUPOLHBIM ra3 MOryT MCNOJIb30BaTbCS
B KayecTBe TOMJMBa cpa3y rnocse Aobbiun 6e3 cneuuanbHon nepepaboTtku. Hedtb ke Heno-
CPeACTBEHHO B KayecTBe TOMAMBA He ucnosb3yeTtca. Ha HedTenepepabarbiBalowmx 3aBogax
(HN3) u3 Heé cHavana nonyvatoT 6eH3UH, AU3ebHOE TOMIMBO, KEPOCUH, TOMOYHbIA Ma3yT, KO-
TOpbl€ UCMOMb3YIOTCA B KA4ECTBE TOMIMBA. TOYHO TaKXKe M3 YPaHOBBIX PYA CHadyana nosydaroT
sfepHble MaTtepuarnbl, KOTOpble B AaslbHEMLIEM MOrYT UCMO/b30BaTbCS B KAYecTBe TOMIMBa Ha
aTOMHbIX 3/1eKTPOCTAHLMUSAX.
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Btopas oTpacnb B coctaBe 3HepreTMKM — MPOM3BOACTBO M pacnpenesieHne 3N1eKTPo3Hep-
rMu, napa u ropsden sogpl. OHa 06beauHAET pasfiMyHble TUMbl NPEeANPUATUIA, KOTOPble Ha OC-
HOBE UCMOJ/Ib30BaHWUA NPOAYKLMUW TOMIMBHOM MPOMBILLIEHHOCTH, @ TaKXKe Pas/IMYHbIX NPUPOA-
HbIX MCTOYHMKOB 3HEPrvu NPOU3BOAAT W pacnpepensAloT TensoBylo (ropsadyio Boay, nap)
W SNEKTPUYECKYIO SHEPTHIO.

Mpon3BOACTBO 31EKTPO3HEPTMU. TrMbl 3NEKTPOCTAHLMUN.

JneKTpo3HepreTMKa — 3Ta OTPAC/ib TAXKENOW MPOMbILIEHHOCTH, KOTopas obbeauHseT
NMPOM3BOACTBO 3/IEKTPO3IHEPTUMU HA 3MEKTPOCTAHLMSAX Pa3HbiX TUMOB U nepegady eé norpebu-
TenaMm.

B HacTosiLee BpeMsa CyLLLECTBYIOT pa3Hble TEXHOJIOMMU NOJTYYEHUS INIEKTPUYECKON IHEPTUM.
Tvn 3neKTpoCTaHLMM, Ha KOTOPbIX €€ NPOM3BOAAT, 3aBUCHUT OT TOTO, KAaKOW UCTOYHWUK 3SHEpruu
MCMOMb3yeTCs ANA NONyYEHUs 3neKTpuyeckon aHeprun. CambiMM pacnpocTpaHeHHbIMKU B MUpe
ABNAIOTCA TEN/OBble 3/IEKTPOCTaHUMM, Ha KOTopbiX BbipabarbisaeTtca 6onee 60% Bcen anek-
TPO3HEepruu

Ha rugpoanektpoctaHumsax (FC) ans npor3BoAcTBa 3/1IEKTPUYECKON SHEPTUU UCMOSb3YeT-
cA 3Heprua asuxkylenca soapbl. bonbwmHcTeo MNIC cTpounTca Ha KpynHbix pekax. Ha M3C B co-
BPEMEeHHOM Mupe BbipabarbiBaetca okono 16% Bcel 3neKTpoaHepruu.

TpeTbMM OCHOBHbLIM TUMOM 3/IEKTPOCTAHLMIA ABMSAIOTCA aTOMHble 3neKkTpoctaHumu. Ha A3C
MCMosb3yeTca creunanbHoe saepHoe TOMMBO, KOTOPOE MoJlydaloT Ha ocHoBe oboraléHHOro
ypaHa. AJC, Hapspy c 3C, TakKe OTHOCATCA K YMCy HaMbonee MOLLHbIX 3/1IEKTPOCTaHLMI.
YpenbHbih Bec ADC B NpPOU3BOACTBE 3/MEKTPO3HEPTMM B MUpE MPUMEPHO TaKOW Ke, Kak
ny NPC — okono 16%.

lll. 3Tan npoBepKK NOHUMAHWSA U NEPBUYHOIO 3aKpensieHns — 15 MUH.

YuuTeno npepniaraeT yyalmMMcs OTBETUTb Ha BOMPOC.

Kak Bbl gymaete, YTo AABNAETCSA HEAOCTAaTKOM 3/IEKTPUYECKON SHEPTMM KaK NPOoayKLuMn?

OmBem. Hanbornee cyLieCTBEHHbIM HEAOCTAaTKOM 3/IEKTPUYECKOW SHEPTUKU KaK NPOAYKLMK
ABNSAETCA HEBO3MOXHOCTb MPOU3BOAMTL €€ B HonblumMx 06béMax npo 3anac. Bea npounssenen-
Has 3/1eKTprYecKas 3Heprus Ao/mkHa bbitb notpebneHa.

Paborta B rpynnax. Knacc genurcs Ha yetbipe rpynnbl, KaXkaas nonydaet 3agaHue.

lpynna, ucnonb3ysa NpeanoXXeHHbIW TEKCT, U3yyaeT HOBbIM MaTepuas M Ha OCHOBE aHanu3a
mMartepuasa, roToBUT coobLLLeHWe MO BONpocam.

[eorpacdus Tennosor (aToMHoOM, rMapo3HepreTnkun). Bospencteme naHHOro Buaa aHepreTm-
KW Ha OKpY’)KaloLLyto cpeay.

lpynna 1

1. @aKTopbl pasMeLLeHUs TEMNOBbIX 3NEKTPOCTaHLUN.

2. BozpeincTeue TENNOBOM 3HEPreTMKM Ha OKPYXKaloLLyto cpeay.

3. Kakre BO3MOXKHbl HEraTUBHbIE NOCNEACTBUSA CTPOUTENBLCTBA M aKcnnyaTtaumm TIC?

Tekct. Hanbonee pacnpoctpaHéHHbIM TUNOM 3nekTpocTaHumn aenserca TIC. Havwbonee
KpynHble TOC nocTpoeHbl B paroHax fobbiun ymsa (Kutan, CLUA, Poccusa, Uuaus, Monbwa),
a TaK)Xe B OCHOBHbIX panoHax notpebneHuns sHepruu (B KPynHbIX HACENEHHbIX MyHKTax, Npo-
MblLIeHHbIX LeHTpax). Camas kpynHas TIC B mupe Tuoketuo Haxoautcs B Kutae.

TennoByto 3HepreTUKy CYMTAlOT OAHWM M3 OCHOBHbIX 3arpa3HuUTesniel aTMocepHOro Bo3ay-
xa. [lns BbipaboTkM 3nekTpoaHeprum Ha TIC cxuraeTcs MUHepanbHOe TOMIMBO — YroJib, Npu-
poAHbIN ras, Masyt. B pesynbrare cxkuvraHus obpasyloTcs pasnnyHble rasbl, KOTopble, nonaaas
B aTMOcCepy, 3arpsA3HAIOT ee€.
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Mpynna 2

1. DakTopbl pa3MeLLeHUs TMAPO3NEKTPOCTaHLMUMN.

2. BozpeincTBue ruapoaHepreTMkn Ha OKpYyKatoLLyio cpesy.

3. Kakune BO3MOKHbl HEraTUBHbIE NOCNEACTBUA CTPOUTENbCTBA U aKcnyaTaumu [2C?

Tekct. HanbonblumMm ruaposHepreTMyeckMm noteHuuanoMm o6s1afaloT ropHble U KpymnHble
nosHoBoAHble peku. Moatomy KkpynHeiwmne MIC nocTpoeHbl B TEX CTpaHax, KoTopble obnaaa-
toT Takumu ycnoeusmu: Kutai, Poccua, CLUA, Bpasunus, Ypyreai, Hopeerus. B HekoTopbix 13
3Tux ctpaH (Hopserus, Bpasunusa) Ha N3C npounssogutca 6osbluas YacTb 3MEKTPOIHEPTUM.
2C oTHOCATCA K YMCNy CaMbiX MOLLHbIX 3NeKTpocTaHumMi mupa. KpynHenwasa NC mupa —
«CaHbcsa» (Tpu ywienbs) — pacnonoyxeHa B KMBOMUCHOM paloHe Tpex YLUEeNUi Ha TpeTber Nno
AnuHe B Mupe peke AHu3bl (Kutan).

BospeicTBre ruaposaHepreTMkn Ha OKpY>KaloLLyo Cpefy CBA3aHO CO CTPOMUTENbCTBOM MJ10-
TUH U CO3LaHWeM nepea, NIOTMHAMM KPYMNHbIX BOAOXpaHunuL. [py 3ToM npoucxoauT 3atonne-
HWe BOsbLUMX TEPPUTOPUIA, YTO MPUBOAMT K YHUUTOXKEHMIO CYLLLECTBYIOLLIMX TaM PACTEHWUI U XKN-
BOTHbIX.

Mpynna 3

1. MakTOpbI pa3MeLLeHNs aTOMHbIX 3/IEKTPOCTaHLMN.

2. BospelicTBre aTOMHOM 3HEPreTMKU Ha OKpY»KaloLLyto cpeay.

3. Kakve BO3MOXKHbl HEFaTUBHbIE MOC/EACTBUA CTPOUTENBLCTBA M 3KcnnyaTaunu A3C?

Tekct. ATOMHas 3HepreTMKa SIBNSETCA BbICOKOTEXHONOMMYHBIM MPOW3BOACTBOM. TOJSIbKO
CTpaHbl C BbICOKMM YPOBHEM Pa3BUTUA HAYKU M TEXHONOMMK CMOCOBHbI OCyLLECTBNATL obora-
LEeHWe ypaHa (Npou3BOauUTb AfepHOe TOMIMBO), CTPOUTb SIAEPHbBIE PEAKTOpPbl, YTUIM3UPOBATh
oTxoAbl saepHomn aHepreTuku. Mosatomy 6onbwmHcTBo AIC NOCTPOEHO B CTpaHax C BbICOKMUM
ypoBHeM 3koHoMuyeckoro passutua: CLUA, Anonus, ®paHumsa. 3HauntenbHoe paseButue no-
Nnyymna atomHas sHepretuka B Poccun u Kutae. Camasn kpynHas AJC B mupe — Kacueap3a-
ku-Kapusa (AnonHus).

[naBHOM OMACHOCTbLIO Pa3BUTMSA aTOMHOMW 3HEPreTUKU AJ1S OKpYXKalollen cpedbl ABNsAeTcs
€€ paguaumoHHoe 3arpssHeHne. OHO MOXKeT NpoucxoauTb B ciydae aBapui Ha A3C, a Takxke
NPy YTUAU3aLMKU U 3aXOPOHEHUWU OTXOL0B aTOMHOW 3HepreTUKU. Pe3ynstatoM BO3aencTBUsA pa-
[AMaLMK HA >KMBblE OpPraHU3Mbl ABMAETCA BO3HWKHOBEHWE pasfiMyHbix 3abonesaHuit u rmbenb.
Mo3ToMy OCHOBHOM 3ajadel B pa3BUTMM aTOMHOMW 3HEPreTMKU siBnsetca obecnedyeHue 6Geso-
nacHocTu dyHkunoHmupoBaHus AIC. U3-3a pspa aBapui, npousoweawmnx Ha ASC B nocnea-
HWe AeCATUIeTUS, MHOTMEe CTPaHbl MMpPa OTKa3blBAlOTCA OT Pa3BUTUS aTOMHOMW SHEPreTUKM.

pynna 4.

1. B uém paznuumne mMexxay TpaaMLMOHHOMW U anbTepHATMBHOW 3HepreTukon? Yem obycnos-
neHa HeobXoAMMOCTb Pa3BUTUSA aSIbTEPHATUBHOW SHEPTeTUKN?

2. MaKTopbl pa3MeLLEeHUs aNibTEPHATUBHOM SHEPreTUKH.

3. BozpeicTBHue ansTepHATUBHOW 3HEPreTUKKU Ha OKPYIKaIoLLYO cpeay.

Tekct. B HacTosee BpeMs, C LeNbio YMEHbLUEHUS OTpULATeIbHOrO BO3AEMCTBUA TpaamLm-
OHHOM 3HEpPreTMKM Ha OKPY’KAIOLLYIO Cpefy, pa3BMBaeTCs anbTepHaTMBHAsA 3Hepretuka. OHa
OCHOBaHa Ha MCMoJsb30BaHUM A1 NPOW3BOACTBA 3/1EKTPO3IHEPrMU BO30OHOBISAEMbIX NPUPOA-
HbIX MUCTOYHWMKOB 3Heprun — 3Heprum ConHua u 3Hepruu BeTpa. Hanbonee 3HaumTenbHbIX
MaclwTaboB asibTepHaTUBHAsA 3HEpPreTMKa AOCTUIIA B BbICOKOPA3BUTbIX B 3KOHOMUYECKOM OT-
HolweHuKn cTpaHax. Hanpumep, B l[epmaHun BeTposHepreTka B 2018 r. npounseena cTonbKo e
3neKTpo3Hepruu, ckonbko TIC, pabotatolme Ha yrne.

Ortuet pabortbl rpynn (BbICTYNAEHUE YYEHUKOB).
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IV. Tan KOHTPONA YCBOEHUSA U KOPPEKLUUKU OLLMOOK — 5 MUH.

KoHmponbHbie Bonpocei.

1. Yro Takoe 3HepreTuka?

OmBem. JHepreTka — 3TO COBOKYMHOCTb BUAOB AEATENIbHOCTU, KOTOpble obecneynsaiot
NPOuU3BOACTBO (reHepupoBaHue), npeobpasosaHue (TpaHcopMaLMio) M SOCTABKY PasHbIX BU-
[I0B 3HEprumn notpebutenio.

2. B uem 3aknioyaeTcs 3agada sHepreTuknu?

OmBem. 3apaya 3HepreTMKM COCTOMT B TOM, 4TOObI Npeobpasosarb 3HepPruo, CocpeaoTo-
YEHHYIO B NPUPOAHbIX UCTOYHMKAX, B HEOOX0aMMYyIo 0bLLecTBy Tensosylo (ropsdas Boga, nap)
W SNEKTPUYECKYIO SHEPTHIO.

3. Kakue ocHoBHble OTpac/iv BbIAENAIOT B COCTaBe COBPEMEHHOW 3HEPTreTUKU?

OmBem. OcHOBY 3HepreTMKU COCTaBNAIOT TOM/IMBHAA NMPOMBbILLMIEHHOCTb M 3/1EKTPO3HEpre-
TWKa, NMPOU3BOAALLME TEMOBYIO U 3NIEKTPUYECKYIO SHEPTHUIO.

4. Kakue cyLecTBylOT TEXHONIOMMKU NONYYEHUSA 3NIEKTPUYECKON IHEPTUMU B HACTOSILLEE Bpe-
msa?

OmBem. Bonblias 4acTb 3/IEKTPUYECKOW 3HEPTMU B HACTOALLEE BPEMSA MPOU3BOAMTCA Ha
T3C, MCu A3C.

V. 31an pednekcum AeATeNIbHOCTU Ha YPOoKe — 2 MUH.

Yuutenb cnpawmBaeT yyalmxca ob ux BrneyatieHUsX OT ypoKa, YTO NMOHPaBWIOChb, a YTO
OCTaNnoCb HeMoHATHO.

VI. UHdopmaums o gomaliHeM 3agaHnm, MHCTPYKTaXK MO ero BbIMOSHEHUIO — 3 MUH.

3adaHue 1.

TBopueckoe 3adaHue. [pe B Poccun Hanbonee GnaronpusTHble yCIOBUSA ANSA PAa3BUTUA COS-
HEe4YHOM U BETPOBOM IHEPreTUKn?

UcTtouHuk: https: / /infourok.ru /uchebniy-urok-po-temeenergetika-3667018.html

Ypok 2 «InekmposHep2emuKa»

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypoka: dopmrpoBaH1e nNpeacTaBieHUn O 3HAYEHUU INIEKTPOIHEPreTUKU, pa3BuUTHe
yMeHusa paboTarb C KapTamu.

MnaHupyemblie pesynbraThbi:

* 3HAKOMCTBO CO 3Ha4Y€HWEM 3J/IEKTPO3HEPreTUKU, SHEProcUcTeMamu, BUAAMMU 3/EKTPO-

CTaHUMW;

* pasBuTMe yMeHUsA paboTaTtb C KapTaMu 1 AenaTthb BbiBOAbI, BbISB/IATb 3aKOHOMEPHOCTH;

* B/MSIHWE 3HEPreTUKU Ha OKpYXKatoLLyto cpeay.

Bpemsa peanusauyuum: 1 akagemumyeckum yac.

CpepnctBa 06yueHus: dhusmndyeckas kapta Poccuu, kaprta sHepreTvka Poccuu, atnacei.

OcHOBHblIe NOHATUA: INIEKTPO3HEPreTUKa, anektpoctaHuua, J130, T3C, 2C, A3C.

Xog ypoka
|. 9Tan noctaHoBKM Npobnembl — 2 MUH.

lMocma+oBka npobnemei.

MNepeuncnute, 4to (KTO) HE MOXKET CyLLECTBOBATb MW (DYHKLMOHUPOBATD

6e3 3neKTpo3HepreTukn? [ne nponseBoanTca 3neKTposaHeprua?

Il. 3Tan n3yyeHus HoBoro Matepuana — 23 MUH.

JesmenobHocme yyumens: 3HaKOMUT OOYYaOLLMXCA C HOBbIM MatepuasioM C UCMO/b30Ba-
HWEM Npe3eHTaLMOHHbIX MaTepUasoB.

JesmenbHocme yyawuxcs: cnywailoT 0ObACHEHUE YUUTENS, BbIMOSHAIOT 3aAaHUS.
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OneKTpo3HepreTMka — OTpac/ib, KOTOpas MPOU3BOAUT 3NEKTPOIHEPTUIO HA 3/1EKTPOCTaH-
UMAX, M NepedaéT eé Ha pacCToAHWEe MO IMHUAM 3nekTponepegad (J131M).

Bes aneKkTposaHeprum XmM3Hb COBPEMEHHOrO OBOLLECTBA HEBO3MOXHA. J/EKTPO3HEpPreTUKa
OTHOCWTCSI K YMCJly OTpac/iel, OT KOTOPbIX 3aBUCUT PasBUTUE HAYYHO-TEXHUYECKOW PEBOJIO-
LMK, MO3TOMY MO TEMMNAM Pa3BUTUS OHA JOJHKHA Onepexarb BCE XO35MCTBO.

MNpousBoacTBO 3nekTpoaHeprun B Poccun noka He pocturno yposHsa 1990r. Ceituac oHo
coctaenset uyTb 6onee 900 mnpg kBT.4 (4 MmecTo B MMpe). ITO cBA3aHO C NageHuem notpebne-
HUA 3NIEKTPO3HEPI MU, BbI3BAHHBIM COLMANIbHO-3KOHOMUYECKUM KPU3HUCOM.

ONEeKTPO3HEPrusi NPOU3BOAMUTCS Ha INEKTPOCTAHUMAX Pas3fvyHbIX TUNOB. Kaxapi U3 HUX
MMeeT CBOM TEXHUKO-3KOHOMMYECKME 0COBEHHOCTH U (haKTopbl pasmeleHus. Begywmmu se-
natotca TIC, 3C, A3C.

Buapl anekTpocTtaHumi.

TennoBsie 31eKMPOCMAHUUU U UX HEOOCMAMKU.

Tennosble 3neKTpocTaHuMKM paboTatoT Ha yrie, rase, masyte, Topde, NO3TOMY UX MOXKHO
CTPOUTL B pasHbix panoHax ctpaHbl. TIC cTposaT 6bicTpo, M 06XOAUTCA CTPOUTENBCTBO AELUEB-
ne, yem ctpoutenbcteo AIC n NIC. Nx MowHOCTb MOKeT BbITb O4YeHb 6onbLIOW. ITO NO3BONSA-
€T nony4yatb JeLleByto 3nekTposHepruto. KpynHerwas no mowHoctu TIC crpaHbl — Cypryt-
ckas (4,8 mnH. kBT).

PazmeweHune TIC 3aBUMCUT OT KayecTBa TOMIMBA, HA KOTOPOM OHW paboTatoT. TONIMBO HU3-
Koro Kayectsa (Topd, cnaHubl, Oypbiit yrosb) nepeso3nTb Ha HoMbLuMEe PACCTOSHUA He BbIrod-
Ho. B atux cnyyasx TIC cosgatoT HenocpeacTeeHHO B paroHax ero aobbiun (Kysbacc, Kan-
cKO-AuMHCKUI bacceiH). BbicokokayecTBeHHOe TOMAMBO (MPUPOAHLIM ra3, MasyT) MOXXHO
TpaHCMOPTMPOBaTb AOCTaTOYHO Aaneko. [lostomy ero ucnonbsytor Ha TIC, NOCTpOEHHbIX
B paloHax ¢ 60/blINM NOTPebIeHMEM 3N1EKTPO3HEPT MU, HO BeaHbIX COBCTBEHHBIMU pecypcamu
(EBponerickui LlenTp 1 gp.).

Pa3sHoBMAHOCTbIO TENMOBbIX CTaHUMK ABNAOTCA TennoanekTpoueHTpanu (T3L), kotopbie
KpoMme 3/1eKTpo3Hepruu Boipabarbisatot Tenno. TIL, cTposaT B ropogax, Tak Kak ropsaduui nap
“ BOAa nepepgaroTtcs Ha pacctosHue He 6onee 20-30 kM (ropsuyas Boga ocTbiBaerT).

Pab6ora c kapToM.

Hangute Ha kapTte atnaca He mMeHee 5 KpynHbix T3C Poccuu.

Hepocrtatku T3C:

— Paboratot Ha HeBO306HOBNSAEMbIX pecypcax.

— [Jatot MHOro otxofoB (camble yncTble TIC Ha rase).

— Pexxum paboTbl MeHaeTCA MeaneHHo (a5 pasorpesa Kotia Heobxoaumo 2-3 CyToK).

— JHeprus goporas, T. K. A8 3KCMyataumMu CTaHuMK, 40ObIYM U TPAHCMOPTUPOBKU TO-

navea Tpebyetcs MHOro ntogen (3arparbl Ha 3apniary).

[uOpoanekmposHepeemuKa u eé HeAoCmamku.

Mo BenuunHe rMAPO3HEPreTUYECKOro MoTeHUMana, KoTopbii MOXeT 6biTb MCMONb30BaH
B 3HepreTuke, Poccus 3aHumaet 2-e mecto nocne Kutas — 850 mnpa. kBt u B roa. Ho oH
ceinyac ucnonb3yetcs Tonbko Ha 18%. Mopaenatowas ero 4acTb cocpepoTodeHa B BoctouHoit
Cubupu (41%) v Ha OanbHem Boctoke (35%). B apyrux cTpaHax ypoBeHb UCNO/b30BaHUA M-
[PO3HEpreTMYecKoro noteHuuMana ropasgo sbiwe: Bo ®PpaHumn — 90%, lepmanun, Llse-
umn — 65%, Kutae, Unpum — 20 — 45%.

AC BbirogHee CTPOUTb HA peKax C GoNblKMM MageHUeM M pacxogoMm Bodbl. [naeHoe po-
ctonHcTBo NIC — ucnonb3oBaHne BO30OHOBNAEMOro BMAA 3SHEPropecypCcoB, MO3TOMY OHM
NPOM3BOAAT CaMylo AelueByto 3neKkTpoaHepruio. Pabota MIC nossonser akoHoMuTb 60 MAH. T
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Tonnuea B rog. OHa cHukaet Bbibpock! B atMocdepy. MowrocTts [3C 6onblie, yem y TIC (Ca-
AHcKaa — 6,4 mnH. kBT, KpacHospckas — 6 mnH. kBT).
Hepocratkm '3C:
— [InutenbHoe 1 poporoe ctpoutensbcTeo (KpynHble MIC ctposart 15—20 ner).
— Crpoutenbcteo '2C conpoBoykaaeTcs 3aTonieHMeM OrPOMHbIX MIOLWAAEN U NIOAOPOL-
HbIX 3emesnb. B 30He 3aTonneHuns okasbiBalOTCA COTHU AepPeBEHb U AaXKe rOPOLOB.
— BopoxpaHunviwa nsmMeHsaoT pexxum pek (perynmpyroT CTOK), BIMAIOT Ha Kaumar.
— [noTuHbI NperpaskaaloT NyTb €CTECTBEHHbIM MUrpaumsam poib. Boga, npowegwas ue-
pe3 TypOUHY rMApPO3NEKTPOCTAHLMKU, CTAHOBUTCA «MEPTBOMU», TaK KaK B HeW rnorubatot
BCE MUKPOOPraHM3Mmbl.
— Bopa B BogoxpaHunuLie 6bICTPO 3arpsasHAeTcs, Tak Kak MaeT HaKomnJeHe OTXO40B.
— Pabora c kapto#.
— Hanpgute Ha kapTe n HaszoeuTte [IC Ha Bonre.
— Hanpgute Ha kapte '9C Ha peke EHucen n AHrape.

AMmOMHQas 3Hep2emuKa u eé He0oCMamku.

MowHocTb atoMHbix 3nekTpocTaHuui (A3C) M NPOM3BOACTBO 3MEKTPO3IHEPIUM HA HUX
noctoAaHHo pactyt. A3C cTpoAaT TaM, raoe HeT TPaAUUMOHHbBIX BUAOB TOMMBA, TMAPO3HEPro-
pecypcosB, HeT IOpOr, a 3Heprua HyHa (esponenckas Yactb Poccuu, Yykotka). AI3C pabo-
TaloT Ha spepHoOM Tonauee (ypaH, nnytoHun). U3 1 kr agepHoro Tonnvea BblaenseTcs CTosb-
KO K& 3Hepruu, ckonbko obpasyetca npu cxkuranum 3000 T kameHHoro yrnsa. Ons pabotbl
AOEPHOro peakTopa B TeYEHWE HECKOJIbKMX IeT AoCTaTto4yHOo 3arpy3utb B Hero 20—30 1 agep-
HOro TOM/MBA.

Hepocrtatkn A3C.

— Puck akonoruuyeckux karactpod ot aeapuit Ha ADC oveHb Benuk. [Mpumepom moxkeTt

CnyuTb aBapusa Ha YepHobbiibckon AIC B 1986r.

— MNpobnembl nepepaboTku U XpaHEHWUA PaAMOAKTUBHbIX OTXOAOB.

Pabora c kapTo#.

Hanpute Ha kapte A3C Poccum.

dHeprocuctemMa — rpynna 3/1eKTPOCTaHLUMIU pasHbIX TUMNOB, 0ObeAUHEHHBIX IMHUAMU 3MEK-
Tponepepaun (J13M) n ynpaensembix M3 ogHoro ueHtpa. B Poccuu cyuiectByeT HecKosbko
KpYnHbIX 3Heprocuctem: LieHTpanbHas, Ypanbckas, Cubupckas u ap. bonblas ux yactb Bxo-
avT B coctaB EguHoi aHeprocuctemsl Poccun (E3C).

Llenb aHeprocucrem:

— HaaéxHoe obecneyeHue 3Hepruen;

— MOKpPbITUE MUKOBbLIX HArpy3oK;

— MOXHO MCMONb30BaTb pa3HWLy BO BpeMeHU Ha TeppuTopumn Poccuu (Ha ogHom TeppuTo-
PWM HOYb U MUHWMYM MOTPEOBIeHUS 3EKTPO3HEPrMM, a Ha APYron BeYep M MUK noTpe-
6neHus).

[ll. 3Tan npoBepKM NOHUMAHWUA U NEPBUYHOIO 3aKPENIEHUA — 5 MUH.

KoumponsHeie Bonpocei.

— KakoBbl NepcneKkTMBbl Pa3BUTUSA SHEPreTUKN?

Om8Bem.

1. Heobxoaumo wmpe Mcnosnb3osarb Hencyeprnaemble UCTOYHUKU SHEPTUM.

2. Crpountb MuHM IC Ha NpUTOKax KpynHbIX pekK.

3. MNpuMeHsTb 3HeprocbeperatoLLe TEXHONOMMU B 3KOHOMMKE.

— Y10 MOXKEeT cuMTaTbCsi CaMblM HeratMBHbIM MOCieAcTBUEeM A06blYM U UCMOb30BAHUSA
HedTH?
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OmBem. U pobbiua, n TpaHCNOPTUPOBKA, U nepepaboTka HedTH COnpsiKeHbl C BPeAHbIMM
BO3JENWCTBUSAMMU Ha OKpY)KaloLLyto cpefy. HYacTo NpoucxofasT pasfimebl B pe3y/bTate €€ yTeuku
M3 CKBaXKWMH WK TpaHCcnopTupoBke. Bpemsa ot BpeMeHu Mbl BUAUM, KaKoW Bpen HaHOCAT OKpY-
Xawowen cpefe aBapym HepTAHbIX TAHKEPOB.

IV. 3tan KOHTPONA yCBOEHMSA M KoppeKuun ownbok — 10 MUH.

Yuutenb 3apaét BONPOCHI yYeHUKaM.

lpumep koHMponbLHbLIX Bonpocob.

— Kako#n tvn anekTpoctaHuuit B Poccun npeobnapaet?

— B yem otanume TIC ot TOL?

— Kakoe npuHumn pasmelueHus TIC?

— B 4yém npeumywiectsa u Hepgoctatkn TIC?

— [ne moxHo ctpoutb IC?

— B 4yém npeumyuiectea u Hepgoctatku IC?

— B 4yém npeumywiectsa A3C?

— Yr0 Ha3bIBaETCA 3HEProCcUCTEMOM?

V. 31an pednekcun AesTeNbHOCTU Ha YPOKe — 2 MUH.

Yuutenb crnpalumBaeT yyawmxcs 06 Ux BreyarieHUsaX OT ypoKa, YTO MOHPaBUIOCH, a YTO
OCTaNnoCb HEMOHATHO.

VI. UHdopmaums o fomMallHeM 3aJaHWUM, UHCTPYKTAX MO €ro BbIMOSHEHUIO — 3 MUH.

3adaHue.

MoaroToBMTL OTBETHI HA BOMPOCHI.

— Kakue anekTtpocTaHuuu pabotatoT B Hawem ropoge?

— Kakue skonoruuyeckue npobnembl XxapaktepHbl AN Halero ropoaa?

— KakoBbl NepcneKkTMBbI Pa3BUTUSA SHEPreTUKK B ropoae?

MUcTouHuk: https: / /nsportal.ru /shkola /geografiya /library /2015 /08 / 26 / elektroenergetika

Ypok 3. TpaaMuMOHHAA TenJIo3HepreTUKa

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: opMrpoBaH/e NpeacTaBieHus O TPAAULMOHHbBIX UCTOYHMKAX TENTOSHEPTUU.

NMnaHupyemblie pesynbrarthbi:

* MO3HaKOMUTb CO CBOMCTBaMW YIS KaK MCTOYHMKA 3HEPruu, pacCMOTPEeTb ero Mniochl
Y MUHYCbI;

* paccMoTpeTb CTeneHb BO3AEMCTBUS Yro/ibHOW NMPOMBILLIEHHOCTU Ha OKpY»KaloLLyio cpe-
Ly, @ TaK)Ke IHepreTMyecKue ansTepHaTuBbI;

* paccMoTpeTb HedTb KaK MCTOYHWMK 3HEpruu, Oyayliee 3TOro UCTOYHWMKA, BO3MOXKHbIE
anbTepPHaTUBBI;

* paccMoTpeTb CBOWCTBA NPUPOAHOIO rasa B KayecTBe UCTOYHWKA 3Hepruu, byayliee 3To-
rO UICTOYHUKA, BO3MOXHbIE aNbTEPHATUBbI;

* MO3HAKOMMUTb C METOAAMU IHeprocHeperkeH s, KOTOPbIe MOXKET UCMOMb30BaTh KaXKAbIN.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpenctBa obyuyeHuA: LpeBecHbli Yronb, CMPTOBKA, Koba, M3BECTKOBas BOAA, PacTu-

TeNlbHOe Macno, Boja, CTakaH, Coslb.
OcHOBHblIe€ NOHATUA: TENIOIHEPreTUKaA.

Xog ypoka
|. 3tan noctaHoBKK NpobsieMbl — 2 MUH.

lMocmaHoBka npobaemel.
Kak obpasytortca yronb, ras 1 HedTb B npupoae? Pacckaxkute, roe MOXKHO MCMOJb30BaTb
JaHHOE TOMJIMBO U C KaKoM Lienbio?
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Il. 3Tan usyyeHusa Hosoro matepuana — 18 MuH.

JesmensHocme ydumens: 3HAKOMUT OOYYaIOLLMXCA C HOBbIM MatepuasioM C MCMOoJb30Ba-
HWEM Npe3eHTaLMOHHbIX MaTepUasnos.

JesmensHocme ydaujuxca: cnyluaoT OObsAICHEHUE yUYUTeNs, BbINOMHAOT 3alaHus.

,[luaakmuquKue mMamepuaniel

MpupoaHbii yronb npencrtaensetr cobon NpPoAyKT passnoXeHWs GONOTHbIX pacTeHui (Mx
Bo3pact — o 300 mnH. ner). PacteHuns otmMupanu, norpyxanuce B 601010 1 6binu norpebeHbl
rnop, CNosIMU Necka.

Ewe 50 net Hasapg yronb Obin caMblM BaXKHbIM 3HEprouctoyHukom B mupe. B 1985 rogy
yronb gasan 31% npousBoaMMOit YenoBe4YecTBOM 3Hepruun. Yronb yaobeH ana npoussoacTsa
3NEeKTpUYEeCTBa U APYrMX NPOMbILWIEHHbIX NpoueccoB. OH AT OTHOCUTENIBHO AELLEBYIO 3HEP-
rMIO B CTpaHax, rae 3TOT 3HEPrOMCTOYHUK JOCTYMEH.

HedTe — yHWKanbHoOe TBOpeHWe Mpupogbl. ITO C/IOXKHaA CMecCb YIreBooopoAoB, npen-
cTaBfiaoLwas cobon NpoayKT Pas3fNoKeHUs OQHOK/IETOUYHbIX PACTEHWI U OPraHW3MOB, JKMBLUMX
COTHW MWJIJIMOHOB NIeT Ha3ag.

Morunbas, oHn dopmupoBanu oTioxeHus Ha rybuHax ot 30 metpos go 8 kunomeTpos.
HedTb He TONBKO MCTOYHUK IHEPIUM, HO U CbIPbE A5t HEPTEXMMUYECKON MPOMBILLIEHHOCTH,
NPOMU3BOACTBA NnacTMacc u gaxe nekapcts. OaHaxko okono 90% pobbiBaeMoi HedTU UCNoNb-
3ylOT B Ka4yecTBe TOMn1Ba.

MpupopaHbii ras, Kak HedTb U yrosib, 06pa3oBasca B 3eM/le M3 OCTAHKOB PACTEHUI U Men-
Kunx unBoTHbIX. CoaepkaHre 3Heprum B NPUPOAHOM rase NnoyTH TaKoe JKe BbICOKOe, KaK B Hed-
1. 25% 3Heprum B Mupe BbipabaTbiBaeTCA M3 NPUMPOAHOrO rasa.

[ll. 3Tan npoBepKM NOHUMAHWUA U NEPBUYHOTO 3aKpenneHus — 15 MuH.

lpakmuyeckoe 3adaHue 1. «Jloupl CO,».

MNpennaraem NpoBeCTH ONbIT CO CXXUIAHUEM YITIA.

[na 3T0ro Hapo packanuTb KyCouek APeBeCHOro YA Ha naaMeHu CnUpToBKkW. Ha Bo3pyxe
yronb efga T1eeT, NoToMy 4To Kucnopoaa B atmocdepe scero 20%. B konbe ¢ kucnopogom
yrofib packansiertcs, v Npv cropaHuu yrnepoga obpasyetca yrnekucnbii ras. lJobasum B Kondy
C rasom M3BecTKoBYio Bogy. Bona myTtHeer.

Bonpoc: no4yemy 310 npoucxogut?

O6bsacHeHune onbiTa. M3sectkoeas Boga (Ca(OH),) ucnonbayercsa ans obHapyxeHus yre-
kucnoro rasa (CO,). Npu B3aumMmonencTBUU U3BECTKOBOM BOAb! C YITIEKUC/IbIM ra3oM NPOUCXO-
JOMT peakums:

CO, + Ca(OH), = CaCO; + H,0. KapboHar kanbums (CaCO;) ebinagaet B ocanok (6enbiit),
MPOUCXOAUT KaYeCTBEHHasA peakLuus: MOMyTHEHWE U3BECTKOBOM BOAbI.

Ob6cy»xaeHue onbiTa C yyalwmuMmUcs.

Hapo obpatutb BHUMaHKWe Ha TO, YTO 3Ta peaKuus AEMOHCTPUPYET OQHO U3 CaMblX HeraTuB-
HbIX MOC/EACTBUIA Ucnonb3osaHusa yms — Bbibpockl CO,. Yronb otmiMuaetca oT npupogHoro
rasa U HedTenpoayKTOB Gonee HWU3KOW yOeNbHOW TEnoTOW CropaHusi, NMpu 3TOM Bblaenas
6osbllee KONMYECTBO yreKkucoro rasa. K tomy e npu cropaHuu yrmsa B atMocdepy Bbibpa-
CbIBAETCS OFPOMHOE KONIMYECTBO BPeHbIX BELLECTB.

lpakmuyeckoe 3a0aHue 2. «HedTaHble 3arpa3HeHUs».

CHayana MOXKHO 3a4aTb BOMPOC: YTO MOXKET CYMTATbCA CaMblM HEraTMBHbIM MOC/eACTBUEM
£06bl4M M UCroNb3oBaHWsA HedTH?

OmBem. N pobbiya, U TpaHCNOPTUPOBKa, M nepepaboTka HedTU ConpsKeHbl C BPeAHbIMU
BO3AENCTBUSIMU HA OKpYXKatoLyto cpefy. Hacto NpoucxonsT pasnuebl B pe3ynbrate €€ yTeyku
U3 CKBQXXWH WK TpaHCcnopTupoBKe. Bpems oT BpeMeHU Mbl BUAUM, KaKoW Bpes HAHOCAT OKpY-
)Karoller cpeae aBapuu HedTAHbIX TAHKEPOB.
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lNpennaraem NpoBecTy OnbIT.
UHcTpyKuua

1. 3anonHuTe CTakaH A0 NOSIOBUHbLI BOAOW.

2. Haneiite B cTakaH pactutenbHOe Macso, Tak 4Tobbl 3aMofIHUTbL CTaKaH NpUBIM3UTENBHO
Ha 2/3.

3. Obpatute BHMMaHWeE Ha TO, YTO MAC/10O M BOAA HE CMELLUMBAIOTCSA, U YTO MAC/IO BCM/biBaeT
Ha NMOBEPXHOCTb.

4. [obaebTe NpUMEPHO 2 CTOMOBbIE JTOXKKU COSM.

5. MpoHabnioaaiTte, 4TO NPOUCXOAMT.

6. CHoBa nobaBbTe Cconu M NoHaboaanTe, YTO NPOUCXOAMT.

O6bscHeHue onbiTa. Boga v Macno He cMewwMBalOTCA; UX HA3bIBAOT HECMELLMBAIOLLMECS
»)uakoctu. Bopa obnagaet 6osbluei NIOTHOCTBIO MO CPABHEHWIO C MAC/IOM M NMO3TOMY OHa Ha-
XOAWTCS BHU3Y, @ MAc/io BCM/bIBAET HaBepX.

Y conu nnotHocTb 6onblue, YeM y Boabl U Macna. [oatomy, Koraa Bbl jobaensere cosb, OHa
onyckaeTcs Ha AaHo. K conu npunvnatoT Kanesibku Macna M YHOCATCS Ha YacTuuax Conu Ha fHO.
Mocne pacTeopeHus conu B BoAe KanefbKu Macia ocBob0X4aloTcs M MOAHMMAOTCSA HaBepX
yepes Boay. Coslb MOXKET TaK)Ke 3aXBaTUTb HEKOTOPbIE YaCTULLbl BO3AyXa, KOTOpble Nocse pac-
TBOPEHWUSA KPYMNUHOK COMM NMOAHUMYTCS HAaBEPX CKBO3b 00€ XKMAKOCTH.

O6cy>xaeHve onbiTa C yyalwmuMmUcs.

DTOT ONbIT NMOKa3bIBaET, YTO, EC/IU KMAKOCTM He CMelunBatoTcs, bonee nérkas B KOHEYHOM
UTOre NnaBaeT Ha NOBEPXHOCTU, AAXKE €C/IM OHA BPEMEHHO OKaXKeTcs Ha rybuHe. 3To ofHa
U3 MPUYMH, NO KOTOPOM YPOH OT yTeyeK HedTU HACTONIbKO CEPbe3€eH, a NOCNeACTBUA yTeuek
TaK C/IOXKHO NIMKBUAMpOBaTb. HedTb nnaBaeT Ha NOBEPXHOCTU OKeaHa U MayKaeT BCEX XKWUBOT-
HbIX, KOTOpble C Hel conpukacatotca. OHa ocTaeTcsa B nepbsix NTUL, B pe3y/bTate Yero Te He
MOryT netatb. [1TMUbI Tak)ke OTPaBNAIOTCA HedTblo, KOrga OHU MbITAOTCA KJIKOBOM MOYUCTUTD
CBOW Mepbs.

IV. 31an KOHTPONA YCBOEHMS U KOPPEKLMM OIMOOK — 5 MUH.

Paborta B rpynnax. Knacc genurca Ha gge rpynnbl, Kaykaas nosyyaert 3agaHue.

3apaHuve rpynnam «AnbtepHatvBa UCKonaemomy Tonnuey». [lpuaymatb M 3anucarb, Kaku-
MW MepaMu MOXKHO CHU3WUTb NoTpebrieHne HePTU U KAKUMU UCTOYHUKAMKU SHEPrMM MOXKHO 3a-
MEHUTb HedTb, 4TOObI CHU3MTL BbIBpOCHI CO,.

Om8Bemol.

MotpebneHune HedTM M HedTENPOAYKTOB MOXKHO CHU3WUTb BCEMW MepaMu cOeperkeHus
3Heprvu v noBsblweHUs 3HeproacdeKkTMBHOCTU. HedTb HeNb3sA 3aMeHUTb YINEM UKW APOBaMMU,
MOTOMY UTO yAesfibHasA TenaoTa CropaHusl Y HUX HAaMHOTO HUXe, YeM Y HedTu, U ANs NosyYeHus
TOrO K& KOJSIMYECTBA SHEPIUM MPULLIOCHL Bbl CKMraTb HaMHOro Gonblie Tonavea. las v HedTb
cpaBHUMbl no Bbibpocam CO, Ha eauHuuy BbipabaTbiBAEMOW 3HEPruM, MO3TOMY 3aMEHATb
HedTb Ha ras Toxe He uMeeT cMbicna. HedTb MOXXHO 3aMeHUTb Ha Nt0GON BO30OHOBMAEMDIH
MCTOYHUK SHEPIUK.

V. I1an pednekcuun fesaTenbHOCTU Ha ypoke — 2 MUH.

Yuutenb crnpalumBaeT yyawmxcs 06 Ux BreyarieHUsaX OT ypoKa, YTO MOHPaBUIOCh, a YTO
OCTaNnoChb HEMOHATHO.

VI. UHdopmaums o foMaliHeM 3a4aHWUK, MHCTPYKTaX MO €ro BbIMOSHEHUIO — 3 MUH.

3adaHue. «Yronb v 3HeproachPeKTUBHOCTb»

[ns otonnenus poma 3a rop cxxuraetcs 1 1 yms. [Npu cropanHun 1 kr yrns B atmocdepy Bbi-
6pacbiBaetcs 2,93 kr CO,. Ckonbko CO, obpasyetcs 3a rog 3a cHET otonnexus goma? Kakoro
Konuyectsa Bbibpocos CO, MOXHO 6b110 6bl M36eXxaTb, €CNU YTENIUTb AOM U MUCMO/b30BaTb
yrnsa MeHblue Ha 30 %?
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PeweHue.

3a ropg 3a cyét otonneHus goma obpasyetcsa cneaytowee konmyecteo CO,:
1000 kr x 2,93 kr CO,/kr = 2930 kr CO,.

MoskHo u3bexxatb cnegytoLero konnyectsa Boibpocos CO,:

2930 kr CO, x 0,35 = 1025,5 kr CO.,.

Ypok 4 «Beipabomka mennoBoii u anekmpuyeckoli s3Hepauu 0na TIC»

Tun ypoka: KOMOMHWPOBaHHbIN.

Llenb ypoka: ¢hopMrpoBaHue npeacTaBieHns O BUAaX TeNIOBbIX 3N1EKTPUYECKUX CTAHLMM.

MnaHupyemblie pesynbraThbi:

* 3HAKOMCTBO C BUAAMMW TEMJIOBbIX 3/IEKTPUYECKUX CTaHLUM;

* 3HakoMmcTBO c obopynosaHuem TIC;

* cocTaeneHue cpaeHuTenbHoW Tabnuubl TIC n TIL.

Bpema peanusauuu: 1 akagemmyeckui yac.

CpeacTtBa 0byueHUA: KOMMNbIOTEP, MPOEKTOP, NMPe3eHTaLUus, KapTOYKMU C 3aAaHUAMM, aT-
nac.

OcHOBHbIe NOHATUA: 3/IEKTPUYECKas CTaHUMS, TOMUBO, KOTeN, nap.

Xog ypoka
|. 9Tan noctaHoBKK Npobnembl — 2 MUH.

lMocmaHoBka npobiemsi. YTo Bbl 3HaeTe o Tennosow sHeprun? C KakuMu BuaamMu Tonnnea
3HakoMbl? OTKyaa 6epétcs ropsyas Boga v OTOMIeHWE B 30aHUAX?

Il. 3Tan n3yyeHusa Hosoro matepuana — 38 MuH.

JesameneHocme ydumesisi: 3HAKOMUT OBYYAIOLLMXCA C HOBbIM Marepuanom C UCMosb30Ba-
HWEM MpPe3eHTaLMOHHbIX MaTePUANoB.

JesmenbHocme yyawuxcsa: cnywaiot 0ObsACHEHUE YUUTENSA, BbINOMHAIOT 3a4aHUS.

,[luaakmuquKue mMamepuaniel

Mpon3BoacTBO (reHepauus) 3NeKTPO3HEPruM — 3TO NpPoLLecC NpeobpasoBaHna Pas/iMyHbIX
BUOOB 3HEPrUM B 3/IEKTPUYECKYIO HA MHAYCTPUASbHbIX 0ObeKTax, Ha3blBAEMbIX 3/1EKTPUHECKU-
MU CTaHuMaMK. B HacTosALee BpeMs CyLLecTBYeT HECKOJIbKO BUAOB reHepaLmu

Tennosas anekTposaHepreTka. B faHHOM ciiyyae B aneKTpUYECKYto 3Hepruio npeobpasyert-
CA TENNOBas 3HEPrua CropaHvus opraHuyeckux Toname. K TennoBoi aneKkTposHepreTuke oTHO-
caTca Tennosble anekTpoctaHummn (TIC), KoTopble BbIBAIOT ABYX OCHOBHbIX BUAOB.

KonpeHcauuoHHble (K3C, Takke ncnonbsyetcsa crapas abbpesuarypa NPIC). KonpgeHcaum-
OHHOM Ha3blBAlOT HE KOMOUHMPOBAHHYIO BbIPabOTKY 3/1EKTPUUECKON IHEPTUM.

TennodukaumoHHble (TennoanektpoueHtpanu, TIL). Tennodukaumen HasbiBaeTca KOMOU-
HMPOBAHHAA BbIPAabOTKa 3/IEKTPUYECKON U TEMSIOBON 3HEPrUM HA OOHOMW U TOM 3Ke CTaHLMu;

K3C u T3, umeloT cxoxune TexHonormdeckue npoueccol. B oboux cnydasx umeerca Kotén,
B KOTOPOM CXXWMraeTcsl TOMJIMBO, U 3a CYET BblAENIAEMOro Tensia HarpesaeTcs nap nog AasieHu-
eM. [lanee HarpeTblit Nap Nogaétca B Naposyto TYypOUHY, rae ero Tensosas 3Heprus npeobpa-
3yeTcs B 3Hepruio BpalleHus. Ban TypbuHbl BpallaeT potop aneKkTporeHepartopa — Takum 06-
pasoM, 3Heprus BpaweHus npeobpasyetcs B 3/EKTPUUYECKYIO SHEPrUI0, KOTOpas MoJaércs
B ceTb. [NpuHunnuanbHbeiM otnnunem TIL, ot KOC ABnsetcs 10, 4TO YacTb HArpeToro B Kotie
napa yXOAMT Ha Hy>KAabl TennocHabxeHus.

B TpaaMUMOHHbIX TEMNO3NEKTPOCTAHUMUAX TOMJIMBO CXWUrAeTcs B TOMKE MapoBOro Kotia
(paHee TakKe HasbliBaNMCb NMaporeHepatopamu), Harpeeas W NpeBpallas B nap nuTatesbHyio
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BOZY, MPOKaYMBaEMyl0 BHYTPU KOTNA B CreuuanbHbix Tpybkax (BoaoTpybHbii kotén). Mony-
YeHHbIM neperpeTbii Nap ¢ Boicokor Temnepatypor (po 400—650 rpanycoe Llenbcus) u pae-
nexuvem (ot eguuuny go gecatkos MIMa) nopaérca yepes naponposon B TypboreHepatop —
CcoBMeLLEHHble NapoBylo TYPOUHY U 3neKTporeHepartop. B MHoroctyneHuyaroi naposok Typou-
He TenJjoBas 3HepPrus napa YacTM4YHO MPEBPALLAETCA B MEXaHUYECKYID 3HEpPruio BpalLeHusA
Basla, HA KOTOPOM YCTAHOBJIEH 3/1eKTpUYecKkuit reHepatop. B T3, yacte Tennoeoi aHeprum
napa TakXxe UCMosb3yeTcs B CETEBbIX NOAOrpPeEBATENSAX.

B psge TennoanektpocTaHuMi nonyymna pacnpocTpaHeHue razoTypOuHHas cxema, B KOTO-
POK NosiyyeHHas Npu CKUraHWW razoobpasHOro MM KUOKOro TOM/IMBA CMECb ropsYMX rasos
HEeMNOCPeACTBEHHO BpallaeT TypOuHy rasoTypOUHHOM YCTAHOBKM, OCb KOTOPOW CoeamHsAeTcs
c anektporeHeparopoM. lNocne TypOUHbI rasbl OCTAlOTCA OCTATOYHO FOPSAYMMM AN MONE3HOro
MCMNONb30BAHWUA B KOT/Ie-yTUAM3aTOpe A/ NUTaHMA NAapOCWIOBOro Apurartens (naporasosas
YCTaHOBKA) WY ANA Lenen TennocHab)XeHus

Hepoctatkn T3C.

PabortatoT Ha He BO30OHOB/IAEMbIX pecypcax; AalT MHOro otxoaos (camble unctble TIC Ha
rase); pexxum pabotbl MeHseTCca MeaneHHo (ans pasorpesa Kotia HeobxoanMo 2—3 CyTOK);
3Heprus goporas, T. K. A5 3KCnayataumu cTaHumu, 4obbluvM M TpaHCNOPTUPOBKKU TOMIUBA Tpe-
ByeTca MHOro filogei (3arparbl Ha 3apnnary).

Bonpoc: kakum 06pa3oM nosyyaeTcsa Tennosas aHeprus?

OmBem. TennoBas 3Heprus nonyyaerca nNpu CKUraHWM ToNauBa. Tennosas 3Heprus — 3To
bopma 3Heprum, KoTopas CBA3aHa C BbICOKMMU TemnepaTtypamu U TensjoMm. Tensoeas 3Hep-
rusa obpasyercsa Kak ClieCTBME KUHETUYECKOW 3HEPrvM (OBUXKEHMA MOJIEKY/T U YacT1L, JAHHOMO
Tena — yrns, rasa, topda, Koma).

HdemoHcTpauma cxembl TIC.

Paccmotpute cxemy, obpaTtute BHUMaHWe Ha CTPEsKu.

Ilap
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[ll. 3Tan pecnekcmm neATeNbHOCTU HA YPOKe — 2 MUH.

Yuutenb crnpalumBaeTt yqawmxcs o6 Ux BrneyaTIeHUsX OT YpoKa, YTO MOHPaBWIOCh, @ YTO
OCTaNoCh HEMOHATHO.

IV. Undopmaumsa o gomalluHeM 3aaaHUKU, UHCTPYKTAXK MO €ro BbIMOSHEHUIO — 3 MUH.

3adaHue 1. NoprotoBUTb pa3BEPHYTLIM OTBET Ha BOMNPOC.

KakoBbl NepCneKTUBbI 3/IEKTPOIHEPreTUKN?

3adanue 2. CoctaBuTb cpaBHUTENbHYIO Tabnmuy TIC n TIL.

Ypok 5 «McmoyHuku cBema. OmpaxeHue c6ema»

Tun ypoka: KOMOMHUMPOBAHHbIN.

Llenb ypoka: dopmupoBaHue npeacrasneHnii 06 OCHOBHbIX MCTOYHMKAX CBETa.

MnaHupyemblie pesynbrarthbl:

* aHaNu3 oCBeLLeHUA KaK cepbl 3HEpPronoTpebneHus;

* MPUMEHEHME HOBbIX TEXHONIOMMIA C LESIbl0 3KOHOMUM 3HEpPruu, cemernHoro brogketa,

CHW)XeHWS BO3LENCTBUA HA OKPY>KaloLLYIO cpeay;

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpepncTBa 006yueHuUsA: KOMMbIOTEP, NPOEKTOP, MHTEPAKTUBHASA fOCKA.

OcCHOBHble NOHATUA: OCBELLEHUE, IHeprocbepekeHWe, NIOMUHECLEHTHAA flaMna, namna
HaKanMBaHUs

Xog ypoka
|. 3Tan noctaHoBKM NpobnemMbl — 2 MUH.

lMocmaHoBka npobremol. Kakvne MCTOYHMKM cBeTa Bbl 3HaeTe? Yto npeacraenser cobon or-
pakeHue ceeTa?

[l. 3Tan oTKpbITUA HOBOro Matepuana — 38 MuH.

JesmeneHocmsb y4umens: opraHM30BbIBAET OTKPbITUE HOBOrO Marepuana.

JesmenbHocme yyawuxcs: cnywailoT 0ObACHEHUE YUUTENS, BbIMOSHAIOT 3a4aHUs.

Audakmuyeckue mamepuanel

Jlioom He MoryT »uTtb 6e3 ceeta. Yenosek n3HadvanbHO npucrnocobneH ansa Toro, 4Tobbl Be-
CTW aKTMBHYIO XM3Hb B CBET/IOE BPeMs CyTOK. Ha ocBellieHWe 3aTpayuMBaeTcsi 3Ha4YUTENbHAsA
YacTb 3Hepruu, noTpebnsemon Yenosekom. MIMEHHO MO3TOMY MOSABAAIOTCA HOBblE BUAb! SlaM-
noyek. Pacckaxute o HUX.

Pab6orta no rpynnam.

lpakmuyeckoe 3a0aHue «CounoornyecKknii onpocs.

Bonpoc: kakue 6biBatot namnoykn? CocTtaebTe nepeyeHb pasHbiX TUMOB fiaMr, 3anuiuuTe
nX.

Pa3buTb y4eHWKOB Ha 4YeTbipe rpymnnbl COOTBETCTBEHHO WX OTBETaM Ha Bonpoc «Ectb s
3HeprocbeperaiolLme NaMMoYKu B Ballen KBaptupe?»

Bo3MoyKHble OTBETHI YYEHMKOB.

1. Oa. MouTtun BCe nnu Bce.

2. Da. Ectb ogHa vnv ase

3. Her.

4. A uto Takoe 3HeprocbeperatoLlas namnoyka?

MoykHO Npeanoutb TemM pebsaTtaMm, y KOTOpbIX B 4OMax ecTb 3HeprocbeperatoLiue namnoy-
KW, paccKasatb APYruMMm, YTO OHM 3HAOT NPO 3TU NIAMMOYKU (MO OQHOMY BbiCKa3blBaHWUIO Ha
KaXk[4oro yyallerocs) U noYyemMy Ux pofMTENIM UCTOSb3YIOT TaKMe NaMMNOoYKH.
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Mo>XHO yyalwmMmcs, KOTopble OTBETU/IM «HET», 3alaTb BOMPOC — MOYEMY Y HUX AOMa He
MCMNoNb3ytoTCsA 3HeprocbeperatoLLme NaMnoUKU.

O6cyaute Tenepb MPOLEHTHOE COOTHOLUIEHWE YMCIEHHOrO COCTaBa rpynn B pesysbrare
onpoca, 0 YéM CBUAETENbCTBYET MONYYMBLLASACA KapTUHA. 3anuwinTe Ha JOCKE MHEHWe yya-
Wwuxcs. ABNAOTCA M BbiICKa3aHHble YTBEPXKAEHWUSA NPUYMHAMM, TOPMO3SALLMMU pacnpocTpaHe-
HWe 3HeprocbeperamLmx TEXHONOrMI?

lMpakmuyeckoe 3a0aHue «KaKyto namnouyky Bbibpatb?»

Pa3paite yeTbIpéM rpynnam yyaiwmxcs, Nosy4YmBLLUMXCA B pe3ysnbTate BbIMNOSHEHWUsA npeabl-
[YyLLEro 3afaHus, JIMCTbl C KONUAMKU Tabnunubl, NpuBeaEéHHOM HUXe. [peanoxure yyawmmcs 3a-
MOMHUTb TabNKLY A0 KOHUA, NPOMU3BOASA PACHETbI C MOMOLLIO hOPMY/, NPUBEAEHHBIX B KOJIOH-
ke «Dopmynbly».

3ameyaHue.

Mepeble TpU CTPOKM Tabnuupbl MOTYT ObITb 3aMo/IHEHbI 3apaHee, HO Jlyylle UCMOo/b30BaTbh
yNaKoBOYHble KOPOOKM OT N1aMn MU UX KCEPOKOMUK, KOTOpble CoAepyKaT MHhopMaLmio O xa-
PAKTEPUCTUKAX NaMr, YTOObI LIKOIbHUKKU KaK NOTPebuTeNiM CMOMM CAMOCTOSTENBHO C HEW 03-
HAKOMUTbCSA U 3aNONHWUTL TabumLy. ITO NOKaKET NPUMEP U3yHeHWA MAPKUPOBKU TOBApPOB.

CroumocTb 0fHOro KMnoBaTT-4aca B KOHKPETHOM pernoHe yyuTesnb NpoCTaBasieT caMm.

Tabnuua.
CpaBHeHWe KOMNAaKTHOMW IIOMUHECLLEHTHOM NNaMMbl U IaMMbl HAKaJIMBaHUA.

Tun nammm
[TapameTpn MaMITL Dopmyna Komnaxrnas miomu- | Jlamna nakanusa-
HECLEHTHAR NaMma .| HUA
A [Posnwunan nena, pyb. - 150 15
B |Cpox caysbn, 3 - 10000 10040
C |Horpebnenne aneprus, Br - 20 100
D | CpepHan npogomaHTENLHOCTE pafoTh b5 0.5

34 CYTEH, 4

E | Croumocts ogroro KBr=u saepram,
py6

F | Cpeanaa npogomsnTensiocTs patorm | D o= 365
33 TOf, |

G | CpenHAn 3Hepris, noTpeinaeman sa C=F/ 1000
rog, KBrxu

H [loporas crommocts norpebnesnHo ExG
sHepTHH, pyh.

I Cpox cnysObt, nert B/F

] CRONLED MAMN B CpelHeM 3a roj Hyx- (L7 B
HO TOKYIATE, WIT

K [3arpars na mokynky namm w sasnex- |AxJ+H
TPOIHEPTHIO 32 TO]
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Mpumep pacyéta 1 3anoHeHUs Tabnuub.

Titn nammnu
[MapameTphl TaMIB Popmyna EomnmakrHaa miomu- | /lamma Hakanusa-
HeCeHTHAA MamMmna HHA
A Posununas uena, pyo. - 150 15
B | Cpox cnvabm, | - 10000 1000
C | MNorpebnenne sueprum, Br - 20 100
D | Cpeauas npononAnTelsHocTh paboTs | - 5,5 5.5
33 CYTKM, ¥
E CronmocTe ognoro KBrxq snepruy, 2 2
pyo
E Cpepnas npofonsurensiocTe paborm | D x 365 2000 2000
3a rom, 4
G | Cpegnas sHeprus, noTpebnseman 3a CxF /1000 40 200
rof, KBrxy
H | logosas ctouMocts norpebneHHoil ExG 80 400
aHeprum, pyo.
1 Cpok cnyxin, neT B/F 5 0,5
I CrOMBKO MaMn B cpefHeM 3arog Hy#- |1/ B 0,2 2
HO MOKYNaTh, 1T
K |[3arpare va nokynky aamn v Ha snek- |Ax]+H 110 430
TPOSIHEPIHIO 34 rojl
ObcyxoeHue.

3acnywanTe pesynbtatbl pacyétos. B utore MmoxxHo 3agatb Bonpoc: «Kakon Bbibop 6bl OHK
caenanu, pyKoBOACTBYSICb pe3ysibTaTaMy 3TUX pacyeToB?»

[ll. 3Tan pecnekcrm neATENbHOCTU HA YPOKe — 2 MUH.

Yuutenb cnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YPOKa, YTO MOHPABWUIOCH, & YTO
OCTanioCb HEMOHATHO.

IV. MHopmaumsa o foMaluHeM 3a8aHUK, MHCTPYKTAXK MO ero BbiNONHEHUIO — 3 MUH.

lMpakmuyeckoe 3a0aHue. «J1aMNoOYKK 1 BbIBPOCHI ABYOKWUCH yriepoaas

Pewnte 3apaum.

B nome xwuBét 50 cemein. OHU [LOrOBOPUIUCD, YTO KaXKAasi CEMbSl 3aMeHWUT OAHY Namny Ha-
kanueanus 100 sart Ha 20-BarTHyto 3Heprocbeperatowyto namnodky. Kaxgas namnouka
B CPE€HEM rOpUT 5 YaCcOB B CYTKM.

Bonpocei k 3a0ave.

1. CKONIbKO KMJIOBATT-4aCOB C3KOHOMSAT 3a FOf, XXUTenun goma?

2. CKONbKO KaMeHHOro yrns OyaeT CIKOHOMJIEHO 3a rof, eC/v yaenbHas Tensiota CropaHus
kameHHoro yrns 31 MIx /kr, a KMJ, yronbHoi anektpoctaHumu coctasnset 40 %?

3. Ha ckonbko 3a rog cokpartutca konuyectso Bbibpocos CO,, ecnu npu cxkuranum 1 Kr Ka-
MeHHoro yms obpasyetcs 2,9 kr CO,?»

PeweHnue.

50 cemeii cakoHomaAT 3a rog;: 50 - (100 — 20) Bt - 54 - 365 = 7300 kB1-4y =

= 7300 - 3,6 Mxx = 26280 Mx.

Bynet cakoHomneHo yrna: 26280 MOx / 31 Mk /kr = 848 kr.

Bynet npepotepauieHo ebibpocoe CO,: 848 - 2,9 = 2460 «r.
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Ypok 6 «Jkonozusa u 3HepaocbepexeHue»

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: opMrpoBaHMe OCHOBHbIX MOHSATWUI B 3KOSIOMMU U 3HEprocoepeKeHnm.
NMnaHupyeMble pesynbraTtbi:

* pasBUTME HABbIKOB 3HeprocoepexeHus;

* 3HAKOMCTBO C Hanbosnee 3¢pdheKTUBHbIMU cocobamu aHeprocbHepexeHus.

Bpema peanusauuu: 1 akagemmyeckui yac.

CpencTtea 06yueHuUs: KOMMNbIOTEP, NPOEKTOP, NPe3eHTaLus, KAPTOUKU C 3aA4aHUAMM.
OcHoOBHble NOHATUA: 3HeprocbepekeHne, 3KoNorusa

Xog ypoka
|. OTan noctaHoBKM NpobnemMbl — 2 MUH.

lMocma+oBka npobnemebl. Yto BbI 3HaeTe 06 3KOMOrMK U 3HeprocbeperkeHnmn?

[l. Itan peweHuns npobnembl U NEPBUYHOrO 3aKpensieHns — 38 MUH.

Paborta B rpynnax.

1) Mpuaymatb 5 cnocobos cbepexkeHuns aHeprun (namdxakm)

Bo3mMorkHO, 4TO pebsTa nepeuncnaT ciegyiowime crnocoboi.

— BbiknioyaiiTe cBeT, Korga OH He HYXXeH.

— Wcnonb3yiTe a3HeprocbeperatoLme namribi.

— [NpoTtupante nnacoH.

— [JlanTe poctyn nHeBHOMY CBeTY, pa3fiBUHbTE 3aHABECKM.

— Bbikntoyar 3apsagHoe yCTpOWCTBO M3 PO3ETKM.

Mocne 3TOro MoOXHO NOMPOCUTL X caenatb BbiBod. [loTpebnai, a He pacnbinsan 3Hepruio!
2) OmBembme Ha Bonpoc: Ha Kakue Lenu B Ballen CEMbE UCMOJb3yeTCa 3Heprus?
Bo3MoxKHble BapuaHTbl OTBETOB.

Kak BUOHO U3 CXeMbl, 6onblias yacTb 3HEPIrMn TPaTUTCA Ha HarpeBartesibHblie U OXNlaXKaako-
ume I'IpVI60prI XxonogunbHUK, CnanTCcucTtemMa, gasee noert CThpasibHaa MallnHa, TeneBU30pbhbl,
CBE€TU/IbHUKKN U T. O.
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K Ham B JOM 31eKTpO3Heprus noctynaeT no JMHUAM 3neKkTponepenay. INeKTPUYEeCTBO Bbl-
pabaTbiBaeTCA Ha 3MEeKTPOCTAHUMAX. DNEKTPOCTAHLMU MCMOMb3YIOT MOJe3Hble UCKOMaeMble:
yronb, HedTb, MPUPOLHBINA ra3 — He BO30OHOBNSIEMblE UCTOYHUKK pecypcoB. [lons anekTpo-
CTaHuMK, paboTalolmx Ha BO30OHOBNSAEMbIX MCTOYHMKAX SHEPTUK, 3HAYUTENBHO MeHbLue. [To-
3TOMY BCE MOJIe3HblE UCKOMAeMble, HaKarnJMBalTCA B TEYEHUE AJIUTENBHOIO BPeMeHW. ToNbKO
HaM BCEerga HY>KHO AyMarTb, YTO Hac XXAET 3aBTpa. A OyaeT iv Boobue?

Bb1800: HEO6X0AMMO pauMOHaNbHO MCMOb30BaTh SHEPrOPECYPChI.

3) PeweHune kpocceopaa.

Bce cnoBa B 3TOM KpoccBopae CBA3HbI C 3HeprocbepekeHveM. [Mpeasioxure yyeHUKam
HanTK oTBeTbl. HOMepa BONpPOCOB COOTBETCTBYIOT HOMEPY CTPOKU B KPOCCBOPAE.

Mo ropusoHTanu:

1. NpeanpusaTtue, BbipabaTbiBatoLLLee 3/1EKTPHUYECTBO.

2. Kak c rpeyeckoro nepeBoguTCs C/IOBO «4acTuLa?

3. CuHOHMM cnoBa cuna.

4. NcTouyHuK Tenna B KBapTupe.

5. Hayka o »wuBbIX opraHusmax, 06 Mx B3aMMOCBSA3M C OKPY)KaloLen cpeson.

6. MHdpakpacHoe nsnyyeHue, MCNycKaemMoe ABUKYLLMMUCS MOJIEKYNaMMU.

1. BbiBaeT fHEBHBIM U UCKYCCTBEHHbIM.

8. Bce xwuBoe 3710...

9. JKOHOMMUA 3NIEKTPO3HEPruM No3sonset cbepeus ...

10. DKOHOMWTb 3HEPTHUIO 3TO ...

11. KTo OTKpbIN 3aKOH 3N1EKTPUYECKOro Toka?

12. PaunoHanbHoe pacxonoBaHWe 3/1eKTPO3HEPrUn NO3BONAET 3KOHOMUTb ... CEMbM

13. Yem Mbl nonb3yemcsa BeyepoMm Npu NPOCMOTPe Tenesn3opa, paboTe 3a KOMMbIOTEPOM
MT. 0.7
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14. Kak nocTynaet 3/1eKTpU4ecTBo B oM?

15. MpakTnyeckoe NPoOU3BOACTBO 3/IEKTPOIHEPIUU — 3ITO ...
16. Bepeub 3neKTpo3HEepPruio 1 KuTb ¢ KOMGPOPTOM MOTYT ...
Mo BepTukanu:

1. Komnnekc meponpuatuii, HanpaeneHHbIX Ha cOepeXxeHne pecypcos.
OTBeTbl Ha KPOCCBOPA.

1. dnekTpocTaHums.

2. UoH.

. DHeprus.

. barapes.

. JKonorus.

. Tenno.

Ceer.

. buora.

9. OeHbru.

10. MpocrTo.

11. Amnep.

12. Brogxxer.

13. OcBeleHue.

14. NluHnn.

15. JHepreTuKa.

16. Bce.

Mo BepTukanu:

1. JHeprocbepexeHue.

InaBrell 861800: HeobxoaMMO BCeM Bepeydb 31eKTPO3IHEPTHIO.

4) TBopueckoe 3a0aHue.

MpupymanTte n HapucyiTe nnakat «beperute anektposHepruio!»

Motom MOXKHO chopMyNMpPOoBaTb NPUHLMMbI SHEProcOeperKeHUs.

3HaM: paunoHasibHOe UCMOJb30BaHWE SHEPreTUYECKUX PECYPCOB NPUBOAUT K YMEHbBLLEHUIO
PacxoOoBaHUA AparoLeHHbIX 3anacoB Cbipbs.

lMoMHM: 3TO He TONbKO CIKOHOMJ/IEHHbIE AEHbIM OloAyKETa Ballel CeMbM, 3TO yyacTue B Oy-
JAyLleM Hallewn nnaHeTbl.

BoinonHan: notpebnsn, a He pacnbiisai aHepruto!

K corkaneHuio, B COBpeMEHHOM MUpe OeATeNbHOCTb YesI0OBEKA Hamnpae/ieHa Ha paspylle-
Hue, notpebneHue, a NOAN JOMKHbI 3aBOTUTLCS O COXPAHEHUM NMPUPOLHbIX PECYPCOB, U3ydas
u nobs npupoay!

Bei1600. beperute pecypcbl — 3KOHOMbTE, 34€Cb U ceryac.

Bo3moykHa MMNpoBM3npoBaHHas BbiCTaBKa paboT 1 Ux 0bCyKaeHue.

[ll. 9Tan pednekcun peaTenbHOCTU Ha ypoke — 2 MUH.

YuuTenb cnpalwmBaeT yyawmxca ob ux BrneyatieHUsaX OT ypoOKa, YTO MOHPaBWIOChb, a YTO
OCTasIoCb HEMOHSATHO.

IV. UHdbopmauus o gomaluHeM 3aaHum, MHCTPYKTAXK MO €ro BbINOJIHEHUIO — 3 MUH.

3adaHue. MpuaymaTtb cnocobbl cbeperkeHna 3Hepruv B AOMALLHUX YCIOBUAX.

UcTouHuk: https: / /rosuchebnik.ru /material /urok-puteshestvie-ekologiya-i-
energosberezhenie-25958 /

0O~ U AW
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Ypok 7 «TonnuBHeie anemeHmeol»

Tun ypoka: KOMOMHWPOBAHHbIN.

Llenb ypoka: hopM1MpoBaHMEe OCHOBHbIX NMOHATUI B cchepe TOMSIMBHbIX 3/IEMEHTOB.

MnaHupyemblie pesynbrartbi:

* 3HAKOMCTBO C OCHOBHbIMU TOM/IMBHBIMU 3/IEMEHTAMM, UX MJIKOCAaMWU U MUHYCAMMU.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpepcTtBa 06y4eHuUsA: KOMMbIOTEP, NPOEKTOP, MHTEPAKTUMBHASA fOCKA.

OcHOBHbI€ NOHATUA: TOM/IMBHbIN 3IEMEHT, 3/IEKTPO-XMMUYECKUIM reHepaTop, XMMUYecKas
3Heprus.

Xog ypoka
I. 3Tan u3y4eHus Hoeoro matepvana — 20 MuH.

,ﬂEHmeﬂbHOCfnb yqyumesida; 3HaKOMHUT o6yqarou.|,14xc;| C HOBbIM MatepuvasioM C UCNoJib30Ba-
HUEM MNpe3eHTaUMOHHbIX MaTepuaoB.
,Heﬂmeanocmb yyawuxca: cnywaioTt obbsACHeHUe yyuntenda, BbINOMHAKOT 3a4aHUA.

,ﬂuaakmuquKue mMamepuaniel

TonnueHbi 3nemeHT (TI) — 31EKTPOXMMUYECKOE YCTPOWMCTBO, NOAOBHOE ranbBaHWye-
CKOMY 3/IEMEHTY, HO OT/IMYAETCA OT HErO TEM, YTO BELLECTBA A1 3/IEKTPOXMMUYECKOMN peak-
LMK MNOJAIOTCA B HErO M3BHE — B OT/IMYME OT OrPaHMYEHHOro KOJIMYeCTBa BeLLecTBa, Nnome-
LWEHHOrO B PEaKLMOHHYIO 30HY BO BPEMS U3rOTOBJIEHUSA raslbBAHUYECKOTO 3/IeMEHTA UK aK-
Kymynstopa.

BonopogHbie TonAMBHbIE 31EMEHTbI U BO3A4YLIHO-a/IlOMUHUEBbIE 3IEKTPOXMMUYECKHE Te-
HepaTopbl OCYLLECTBNAIOT NPEBPALLEHUE XMMUYECKOW 3HEPrMu Tonaunea (OT OKWUC/IEHWUS BO-
A0pPOAa UMK aNIlOMUHKA) B 3/IEKTPUYECTBO, MUHYS Mano3ddeKTUBHbIe, naywue ¢ 6onbLUMK
noTepAMM, NPOLLECChl rOpeHnUsi. ITO 3/IEKTPOXMMUYECKOE YCTPOWCTBO B pe3y/bTaTte BbICOKO-
3(PEKTUBHOrO «XONIOAHOIO» rOPEHUs TOMMBA HEMOCPEACTBEHHO BbipabartbiBaeT 3/1eKTPOo-
3Hepruio.

Bonopon — vpeanbHoe TONIMBO A5 TOMJIMBHOTO 3/IEMEHTA, TaK Kak:

* XMMUYECKM aKTUBHbIN:

* JIerko NpoBOAMTCA B TOMJIMBHbIN 3/IEMEHT;

* NPOAYKT peakumMnm — Boga — JIerko OTBOAMTCS U3 T3;

* HeucyeprnaeMbli UCTOYHMK — BOJa;

* celyac BOAOPOA MosyyatoT 3a cyet bosee gelleson nepepaboTKM NpUpoOAHOro rasa, oc-

HOBHbIM KOMMOHEHTOM KOTOPOrO SIBNSETCA MeTaH.

MNpoBeauTte cpaBHEHME TOMIMBHOMO 3/IEMEHTA C rasibBAHUYECKMUM 3/IEMEHTOM U aKKyMysis-

TOpoM.
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Puc. 116. Bugbl TONNMBHbLIX 3/1€MEHTOB

TpeboBaHus K anekTpoaam T2.

» ObecneyeHue ycnoBui ans GONbLWOW CKOPOCTU TOKOOOpPasylowen XMMUYECKOW peak-
umm B TI.

* [lopucTble.

+ Katanutnyecku akTMBHbI.

* YHuBepcanbHbIi Matepuan — MaatlHa, Tak Kak BbICOKOAKTUBHA, AOJITOBEYHA, YCTOMYM-
Ba K KOPPO3WU 1 KOMMOHEHTaM 3/1IEKTPO/UTA.

MuHyCbl BOLOPOAHbIX aBTOMOOU/IEN HA TOMIMBHBIX 3/IEMEHTAX:

* COOTHOLLEHWE MacChl aBTOMODOW/IS K €r0 MOLLHOCTU CJIULLKOM BEJSIMKO;

* TonnMBHasA 6artapes 3chheKTMBHO paboTaeT TONbKO Ha YUCTOM BOLOPOAE;

* MNaTMHOBbIE 3/IEKTPOAbI OTPABMAIOTCA MOA BO3AEWUCTBMEM MpUMecen, Hem3bexKHo npu-
CYTCTBYIOLUMX B AELLEBbIX BUAAX TOMIMBA — UCTOYHUKAX BOAOPOLA;

* BbICOKAsi CTOMMOCTb U AedUUMT NIATHUHbI.

MNpenmyLLecTBa TONIMBHBIX 3/1EMEHTOB:

* BbICOKMW KO3hPMLMEHT NONE3HOIO AEeNCTBUS;

* 3KOJIOrMYecKas YMcToTa;

* 6ecLIyMHOCTb;

* LUMPOKWIM AManasoH MOLLHOCTEW U MPUMEHSAEMOrO TOM/UBA;

* BO3MOXXHOCTb Napassie/ibHOW reHepaumm Tenna;

* Mpu HeOoBXOAMMOCTU MOXKHO MCMOJMb30BaTh BOAY, KOTOpas ABASETCA NPOAYKTOM XWUMM-
YEeCKOM peaKLuH.
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[l. 9Tan KOHTPONA YyCBOEHMA U KOoppeKuun ownbok — 20 MuH.
3adaHue. OTBETbTE MMCbMEHHO Ha BOMPOCHI.
1. Y710 Takoe TONNMBHbLIA 3NEMeEHT?
2. OnuwwuTe npuHumMn pabotbl T3I.
3. B uem otnmume T3 ot akkymynsatopa?
4. B yeM otimumne T3 oT rasibBaHMYECKOro 351eMeHTa?
5. MNMoyemy MMeHHO BogopoA Ny4llee TonMeo gnsa 137?
6. MNepeuncnute TpeboBaHus K anekTpoaam T3.
7. YKakuTe LOCTOMHCTBA MU HEAOCTAaTKU TOMJIMBHBIX 3JIEMEHTOB.
[ll. 3Tan pecnekcmmn neATeNbHOCTU HA YPOKe — 2 MUH.
Yuutenb crnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YpOKa, YTO MOHPAaBWUIOCH, a YTO
OCTanoCb HEMOHATHO.
IV. Undopmaumsa o gomalluHeM 3aaaHUKU, UHCTPYKTAXK MO €ro BbIMOSHEHUIO — 3 MUH.
3adaHue. Moarotosutb cooblieHne no BbibpaHHOW TeMe.
Cnucok tem.
1. Uctopus TonnnBHOro anemeHTa.
2. OTKpbITWE TOMJIMBHOIO 3/IEMEHTA.
. JHeproadeKTUBHOCTb TOMIMBHOIO 3/1IEMEHTA.
. KoHcTpyKumMa TonnneHoro anemeHTa.
. MNepBbiit aBTOMOGMIIb HA TOM/IMBHBIX 3/IEMEHTAX.
. Mpobnembl KoMMepumnanusaumm T3,
MpuHUKMN paboTbl TOMNIMBHOO 3/1EMEHTA.
. NHTepecHble haKTbl O TONIMBHBIX 3/1EMEHTaX.
9. AnbTepHatuBa TOMIMBHbLIM 3/IEMEHTAM.
10. [locToMHCTBa TOMIMBHbIX 3/1IEMEHTOB.
11.HepocTtaTku TON/IMBHbIX 3/IEMEHTOB.

0O~ U AW

Ypok 8 «BempoBas 3Hep2emuka»

Tun ypoka: KOMOMHWPOBaHHbIN.

Llenb ypoka: bopM1MpoBaHMe OCHOBHbIX MOHATUM B cchepe BETPOBOM SHEPrETUKM.

MnaHupyembie pe3synbrartbl:

* MO3HAKOMMWTbCSA C BETPOBOW 3HEPreTMKOW KaK UCTOYHWKOM BO30OHOBNSIEMOMW 3HEpruu,

MOCbl U MMHYCbl 3TOrO UCTOYHMKA.

* MPOBECTM OMbIT, AEMOHCTPUPYIOLLMIA MPUHLMN PaboTbl BETPSAKOB.

Bpema peanusauuu: 1 akagemmyeckui yac.

Cpeacrtea obyueHus: bymara opmara A4, TOHKME rBO3AUKM C LUMPOKOW LUMAMKOMW, HOXK-
HULbI.

OcHOBHble NOHATUA: BETPOIHEPreTMKa, BO30OHOBAEMas 3Heprus.

Xog ypoka
|. 9Tan noctaHoBKM Npobnembl — 2 MUH.

lMocmaHoBka npobaembl. Ana Kakvx Lenen nloauM MoryT ucnonb3osarb Betep? Kak Bbl ay-
MaeTe, KakuM 0bpa3oM BO3ayLLHbIE MAcChl MPUXOAAT B ABMKEHWE?

Il. 3Tan n3yyeHusa Hosoro matepnana — 13 MuH.

JesmenbHocme yyumesns: 3HaKOMWUT OBYHaIOLLMXCA C HOBbIM MatepuasioM C UCMo/b30Ba-
HWEM Mpe3eHTaLMOHHbIX MaTepuasos.

JesmensHocme yyauwuxcs: cnywaoT 0ObsCHEHWE yUuTeNs, BbINOMHAIOT 3aJaHus.
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HAudakmuyeckue mamepuanel

YenoeeyecTBO Hay4MIoCb UCMOJIb30BaTb SHEPrUIO BETPa Ha PaHHEN CTaauKu CBOEro paseu-
ma. Yxe 3000 net Hazan YenoBek nyckancsa B niasaHuWe, UCNOJb3ysA 3Hepruio BeTpa. Kak ewe
NIOAM UCnonb3oBanuv Betep?

LLIkonbHWKKM MOTYT NPUBECTHU NPUMEP BETPSAHbIX MeNbHUL,.

CeronHsa BeTpsiHble UCTOYHUKKU SHEPTUU NEPEXKMBAIOT CBOE BTOPOE POXKAEHUE U UCMOSb3Y-
loTca Bcé 6onblue u 6onbuie. Mo cyt, aHeprus BeTpa — 370 3Heprus conHua. Okono 1% con-
HEYHOW 3HEpruu, KOTopyto nony4yaet 3emns, NPUBOAAT B ABUXKEHME aTMOChEPHbIE BO3AYLLIHbIE
Maccbl. ITO NPOUCXOAMUT, KOraa BO34yX HauYMHAET NepeMeLLaTbCa U3-3a pasHuLbl TemMneparyp.
B uenom sta sHeprus B 100 pa3 npesbiwaeT BCE aHepronoTpebneHne B Mupe. Ho Tonbko ma-
NeHbKas YacTb 3TOW 3HEPTrMU UCMOMb3YETCSA HAa NPAKTUKE.

[ll. 3Tan KOHTPONA YCBOEHMS U KOPPEKLMMK OLIMOOK — 25 MUH.

lpakmuyeckoe 3a0aHue «[lenaem BETPSHYIO MeNbHULYY CBOUMU PYKaMmn»

Bbigatbh KaykgoMmy yueHuky nuct 6ymaru coopmata A4, TOHKMIM rBO3AMK C LLIMPOKOM LLSANKOM
M HOXXHUMLbI. [lanee nopaaok AENCTBUM ClepyoL M.

1) CorHyTb nMcT Bymaru oT 0f4HOrO U3 YrNoB nog yrnom 45°,

2) YacTb nucta, BbICTYNAKOLLYIO U3-MOA COFHYTOM YaCTH, HY>KHO OTpe3arb, 4Tobbl NonyYms-
cAa KBagpar.

3) J1OT KBagpaT HYXKHO pPa3BepHYTb U NepPerHyTb CHOBA MO APYroi AUaroHa .

4) Oanee kBagpar Hy>KHO HagpesaTtb OT YMIOB MO JIMHUAM cruba, Ha paccTosiHue 2/3 po
LeHTpa KBagpara.

5) HaHu3atb Ha rBOo3aMK Kaxkabld BTOPOM MOJYYMBLUMMCS OCTPbIM Yros Mo Kpyry, a 3atem
HaHM3aTb LEHTP KBagpara, YTobbl nosyYnnach BepTyLLKA.

6) Mopys Ha Heé c TOM CTOPOHbI, KyZia JIONacTX BbICTYNAOT BNepen, MOXXHO 3aCTaBUTb BEp-
TYLUKY BpaLLATbCS.

O6cyxoeHue.

JTO nNpocToe YCTPOWCTBO AEMOHCTPUPYET MPUHLMN paboTbl BOMbLIMX M MasnbiX BETPSAHbIX
3NEKTPOCTAHLMMN.

Bonpoc: MoryT nu anektpocTtaHuuu, paboTtalolime Ha TaKoM MpUHLMNE, COCTaBUTb Cepbes-
HYIO KOHKYpeHUMIO HedTH, rasy v yrmio?

B 3aknio4eHMM MOXKHO CKasarb, YTO BETPO3HEpreTMka — 3TO CaMblid BbICTPO pacTyLimi
MCTOYHMK 3Heprum B nocneaHue 30 net. B HacToswee BpeMs ye co3hatoTca BeTpsiHble TypOu-
Hbl MOLLHOCTbIO 6onee 6 MBT.

Paborta B rpynnax.

Iuckyccus «Mnocbl 1 MUHYCbI BETPO3IHEPTETUKN»

MNopenuTte yyalwmxca Ha ase rpynnol. [Jaite 3afaHne Kaxkgom rpynne.

MNepeas rpynn. ChopmynmpoBatb U 3anncarb NOCbl BETPO3IHEPTrETUKM.

Bropas rpynna. CchoopMynunpoBarb 1 3anmcatb MUHYCbl BETPOIHEPreTUKH.

3acnywarb pesynbratbl pabotbl rpynn. CpaBHUTb pe3ynbratbl C MHdOpPMaUMen O ncax
M MUHycax BeTposHepreTvku u3 Crnpasku, npueeaeHHoOM Huxe. MoxHo obcyanTb noapobHee
«MUbI» O HEQOCTaTKax BETPO3IHEPreTMKU, CaKLEHTUPOBATb BHUMaHME Ha TOM, YTo npobnema
B HEAOCTAaTOYHO ObICTPOM BHEAPEHMWM BETPO3SHEPreTUKU (KakK M ApYrMX BO30OHOBNSEMbIX
MCTOYHMKOB) — B CTEPEOTUMAX, @ HE peasibHbiX TEXHUYECKUX npobriemax.

Cnpa8ka.

MNpenmyLlecTBa BETPAHbBIX 3/1EKTPOCTAHLUMUM

— BeTpsiHble 3n1eKTpoCTaHLMK He 3arpa3HAIOT OKPYIKaloLLyto cpeay.

— BetpoBas 3Heprus, TaK ke, Kak 61o3HepreTka, Npu onpenenéHHbiX yCnoeuax (BbiCco-
Kas CKOpOCTb BETpa, A4OPOroe TOMAMBO A1 OBObIYHbIX 3/1EKTPOCTaHLMI) yCNewHo Mo-
YKET KOHKYpPUPOBaTb C He BO30OHOBNAEMbIMU 3HEPrOUCTOUYHUKAMM.
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HepocTaTok BETPsIHBIX 3/1eKTPOCTAHLMMN.

Betep HectabuneH, 1 GbiBaloT Ge3BeTpeHHble AHW. ITO, NOXKany, e4MHCTBEHHbIN peasb-
HbI HEJOCTaTOK BeTpa, KOTOPbIN 3aTpyAHSAET UCNOIb30BaHWE BETPOBOW 3HEPruu.

Mudbl 0 BeTpO3aNeKTpocTaHUUSX.

— BeTpsiHble anekTpocTaHUMKU CO3aat0T MHOTO WyMa. ITo HeBepHO. 1o eBponeickuM npa-
BUNaM, Harnpumep, BETPOTYPOMHbI CTaBATCA Ha TAKOM PACCTOSAHWMM OT >KUJIbIX 34aHWH,
4TOObI WYM OT flonacten He npesbiwan 35—40 geunben. [Ins cpaBHeHUS: WyM B oduce
coctaenset 50—60 geunben, a B canoHe astomobuna — 70—80 peunben, HO HUKTO Ha
3TOM OCHOBaHWM He OTMeHSET 0UCbl U aBTOMOBUNU.

— BeTpsAHble 3neKTpPOCTaHUMK BbIMMAAAT YPOA/IMBO Ha (oHe cenbckoin mectHocTh. OpHa-
KO, C TOYKM 3peHUs 0ObIYHOro YesloBeKa, BETPOTYPOUHA BbIIIAAWUT OTHIOAb HE YPOLIU-
BO, A Jla)Ke OYEHb M3ALLHO M yKpallaeT AePeBEHCKUI Nen3ax.

— BeTpsAHble 3n1eKTpOCTaHUUKU CO3AaI0T NOMeEXU Tese- U paguocurHanam. [loeBcemecTHoe
npuMeHeHMe BETPOYCTAHOBOK (TONbKO B ryctoHaceneHHow Espone mnx 6onee 25 000)
[LOKa3bIBaET, YTO 3TO He TaK.

— BertpsHble anekTpoctaHuuM NpuBOAMT K rubenu ntuu. B peicteutenbHoct Ha opHoOM
TypbuHe rubHeT B cpeaHEeM MATb NTUL, B ro4. ITO CTO/bKO JKe, CKOJSIbKO FTMOHET Ha O4HOM
KWJIOMeTpe BbICOKOBOJIBTHOM JIMHUK 3nieKTponepenay. BeTporeHeparopsl, Kak npaeuno,
ABNAIOTCA MECTHbIMWU UCTOYHUKAMKU IHEPrUU, U NO3BONAIOT U36eXxaTb ASIMHHBIX JIMHUIA
aMeKTponepeaay, a 3HauuT, U CHU3UTb KOSIMYECTBO MMOHYLLMX MTUL.

— BeTpsiHble 31eKTpoCTaHUMKM 3aHUMAIOT MONE3Hble CEeNbCKOXO3SAMCTBEHHbIE 3eMJIU.
B neiicteuTeNnbHOCTM OHM 3aHUMalOT He Bonee 1% TeppuTOpUM, HA KOTOPOK pacnonara-
totcs. Mo TpeboBaHUAM a3poAMHAMMUKM OHWU AOMKHbI HAXOAUTLCA HA PACCTOAHMU He Me-
Hee 10—15 guametpoe pabouero koneca. [11a cOBpeMEHHbIX YCTaHOBOK 3TO paccTosi-
Hue coctaBnsetr 200—500 metpos. N npakTMyeckn Ha BCEM 3TOM PACCTOSHUM MOXKHO
BblpaLLMBaTh JIlOObIE KyNbTYPbl, MACTU JKUBOTHbIX U T. .

MoskHo paccKka3satb ewé 06 ogHoM Mude 0 BO30OHOBIAEMON 3HepreTMKe — O eé Joporo-
Bu3He. [MonpocuTe BbicKasarb MHEHWE PebsAT, N0 KaKOW NPUYMHE BETPO3IHEPreTMKa He pasBu-
BaeTCs aKTMBHO B HalLeK cTpaHe, pa3Be y HacC Mano Betpa?

IV. 31an pecnekcumn neAatenbHOCTU Ha ypoke — 2 MUH.

Yuutenb cnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YPOKa, YTO MOHPABWUIOCH, @ YTO
OCTasIoCb HEMOHSATHO.

V. UHdopmMaums o foMallHeM 3a4aHUKU, MHCTPYKTAXK MO ero BbIMOMHEHUIO — — 3 MUH.

3adaHue «[ponaraHaupyeM aHepruio BeTpa.

[ey™ rpynnam gatb 3agaHve — NoOArotToBMTb N0HOro poaa peknamHyto npoayKumio, pas-
BEMBAIOLLYIO OCHOBHble MUbI NMPO HEraTUBHbIE CTOPOHbI BETPO3IHEPreTUKU — LUyM, Yrpo3y
ANA NTML U T. . Pe3ynbtatbl paboTbl rpynmn MOryT ObiTb CamMbiMM PasHbIMK — MlakaTbl, CLEHa-
pWYX BUAEOPOJIMKOB, PENOPTaXKM, C/IOraHbl, MECHU U ap.

Ha cnepylowem ypoke 3acnywarb BCEM KaccoM pesynbratbl pabotbl rpynn. Cnpocutb
MHEHMWE, KaKue TEe3UCbl U KaKWe «pPeKNaMHble MPOAYKTbl» MoKasanucb UM Haubonee ybeau-
TeNIbHbIMMU.

Ypok 9 «ConHe4yHas aHepaus»

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: bopMrMpoBaHMe OCHOBHbIX MOHATUI B chepe CONTHEYHOW SHEPrUM.

MnaHupyemblie pesynbrarhbi:

* MO3HAKOMMWTbLCSA C OCOBEHHOCTAMM COJHLA KaK UCTOYHMKA SHEPrUH, NMPOBECTH OMbITbl MO
MCMOJIb30BAHUIO SHEPTUU COMHLA;

* 06CyanUTb NIOCHI U MUHYCbI 3TOrO UCTOYHUKA, ero 0COHBEHHOCTH.
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Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpepncTtBa 06yueHus: age NiacTMKoBble OyTbUIKMU (Y€pHasA U Npo3payHas unu benas), Tep-
MOMETp, BOAa.

OCHOBHble NOHATUA: CONHEYHASA 3HEPrusi, BO3OOHOBNAEMbIM UCTOYHUK IHEPTUU.

Xog ypoka
l. 3tan noctaHoBku npobnembl — 10 MUH.

lMocmaHoBka npobsiembl. Ans Kakux Lenen noguM MOryT UCMO/b30BaTb COSTHEYHYIO 3HEpP-
rmio? MoxkeTe pacckasaTtb O ntocax M MUHycax ucnonb3osanusa sHeprum ConHua? Mepeunc-
nUTe, YTO paboTaeT Ha CONTHEYHOW IHEPTUM.

JTOT YPOK BbIrOAHEE NPOBOAWTDL B ACHbIM COMTHEYHBIW AEHb.

M3 Bcex cyliecTByloWMX BO30OHOBNSAEMbIX UCTOYHWMKOB 3HEPruM, COJHLE, Hapsaay C Be-
TPOM, SIBNSIETCA CaMbiM AOCTYMHbIM M 3KONOTMYECKU YUCTbIM. Ha aHeprum conHua pabotaiot
camble pa3Hble YCTPOWCTBA: CYLUM/IKW, MEYKU, KONNIEKTOPbI, ONPECHUTENN BOAbI, KOHLEHTpaTo-
pbl, GOTO3/1EMEHTbI U MHOTME ApYrue.

lMpakmuyeckoe 3adaHue. «[po3payHas u YépHasa OyTbUIKK»

MNpepnaraem WKOIbHUKaAM MPUHATb y4acTUe B IKCNEPUMEHTe — y3HaTb, KaK 3aCTaBuTb pa-
6otatb conHue 3ddekTneHee. [na onbita HEOOXOAMMO B3ATb ABE MIACTUKOBblE BYTbUIKUM —
yépHylo 1 npo3padHyio (unm benyto). B obe ByTbINKM OAHOBPEMEHHO Ha/IMTb OAUHAKOBOE KO-
NIMYECTBO BOAbI OAMHAKOBOW TeMnepaTypbl (TeMneparypa U3MepseTcs U 3anucbiBaeTcs). 3atem
OYTbIIKM MOMECTUTb B CAMOE OCBELLEHHOE MeCTo (K npuMepy, Ha NogoKoHHUK). U octasbTe oo
KOHLLA ypoKa.

[ll. 3Tan npoBepKK NOHUMAHWA U NEPBUYHOIO 3aKpensieHns — 15 MuH.

,ﬂuaakmuquKue mMamepuaniel

Bonpocsi 055 06cyxoeHus.

1. Kak conHeuyHas aHeprus nonagaet Ha 3eMJito, U KaK Mbl 3aBUCUM OT 3TOro?

OmBem. ConHue — 3TO NepPBUYHBIA UCTOYHWK 3HEpruu. [epeHoc conHeYHOro U3nyyYeHus
B BUAe, HanpuMep, CBETOBbIX BOJIH Bbi3blBAET Ha 3eMJie Takue SIBNIeHUs KakK POCT pacTeHUM,
BETep, OKEaAHCKWe TeYEHUS U KpyroobopoT Bogbl.

2. HazoBwTe BO306HOBNSIEMbIE U HE BO3OOHOBIAEMbIE UCTOYHUKU SHEPrHM

OmBem. ConHue, BeTep U ABWXYLLAACA BOAA ABNSAIOTCA BO30OOHOBIAEMbIMU UCTOYHMKAMMU
3Hepruu, a TakMe UCTOYHWMKM KaK ras, yrosib U HedTb OTHOCATCA K paspsgy He BO30OHOBMse-
MbIX.

3. Kakue Bbl 3HaeTe npuMepbl MCMOJb30BaHWUA BO30OHOBISEMbIX WUCTOYHMKOB 3HEPrUU
B BalLeM parioHe?

BbickasbiBaHMA YYEHUKOB MOTYT CU/IbHO PasninyatbCsa M Jake NPOTUBOPEYUTb APYr APYry.
70 CO3AaET XOPOLLY BO3MOXKHOCTb BCEM KJTACCOM BbISIBUTb BCE U3BECTHbIE (PaKTbl M HAyYUTb-
CS NPeACTaB/ATb MOMYYEHHYIO MHPOPMALMIO Pa3HbIMKM Cnocobamu, y3HaTb, YTO LLEEHHOCTb WMH-
dopmauum 6biBaeT pasHou. lNpeanoxkute yyawmecs CocTaBaT nepedyeHb AOCTOMHCTB U Hefo-
CTaTKOB Pa3/iMyHbIX BO30OOHOBNSAEMbIX MCTOYHUKOB 3HEPruu, a 3atem obcyauTe coumasibHble,
3KOHOMMYECKUe, NOSUTUYECKHE, IKONIOTUYECKUe U Apyrie acneKTbl MPUMEeHeHUs TaKUX UCTOuY-
HUKOB.

IV. 91an pelwenus npobnembl «YepHas unu 6enaa?» — 15 muH.

BepHutech K GyTbisikaM, OCTaBNEHHbLIM Ha MOAOKOHHMKe. lMonpocute NOMOLLHWUKOB U3Me-
pUTb TeMnepaTypy B YEpHOW 1 Benow ByTblIKax.

Bbi800. Bopa B 4épHoI ByTbinKe OKasanach Tenee.
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O6cyxdeHue. Monpocute aetert 06bACHUTL, NoYeMy 3To npousowno. Cnpocurte, MOXXHO Nin
KaK-TO MCNOJIb30BaTb TaKOM NPUHLMN HarpeBaHWsi B MOBCEAHEBHOW »M3HW. Hanpumep, Ha pa-
ye. Ecnn y Koro-1o us pebsaT ectb TakoM OnbIT, NONPOCUTE paccKasaTb O HEM.

MoykHO paccKasartb, YTO NPOCTEMLUMK CaMOAE/bHbIM anmnapar No MCMONb30BaHUIO COMHLA
A5 HarpeBsa BoAbl MOXKHO M3rOTOBUTb, PA3MECTUB HA COJSHLE METa//IMYEeCcKyto BOUKy (Min 6u-
[IOH), OKpaLLEHHYIO B YEPHbIM LBeT. [ns nosbiweHnsa 3hheKTMBHOCTM Harpesa (418 yMeHbLue-
HWA NoTepb Tensa 3a CYET 0bayBaHUA BETPOM) BOUKy (Mnn OGMAOH) MOXKHO NMOMECTUTbL B Mnap-
HUWK, UK NPOCTO 06epHYTb C/I0EM MPO3PaYHOro MOSMITUIEHA WM C/IOEM MPO3PAYHOrO TOHKO-
ro nnactuka.

V. 31an pednekcum 0esTeNbHOCTU Ha YPOKe — 2 MUH.

Yuutenb crnpalumBaeT yyawmxcs 06 Ux BneyatmieHUsaX OT YpOKa, YTO MOHPAaBWUIOCH, a YTO
OCTafIoCb HEMOHSATHO.

VI. UHdopmaums o fomMaliHeM 3ajaHWUK, UMHCTPYKTAX MO €ro BbIMOSHEHUIO — 3 MUH.

3adaHue.

MoarotoBuTb 3cce Ha TeMy: «Mo€ oTHoLLEHWE K BO3OOHOBMIAEMOW IHEPTUM».

[MucbMeHHO OTBETUTL Ha BOMPOCHI.

— Y10 TaKOE NAcCCUBHOE UCNO/Ib30BAHUE CONMHEYHOW SHEPrUN?

— Kak MOXHO MCNOb30BaTh COTHEYHYIO 3HEPIUIO B PEASIbHOM KU3HU?

Ypok 10 «buosnepaemuka»

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: opmMupoBaH1Me OCHOBHbIX NPEACTABNEHUI O OMO3HEPreTHKeE.

NMnaHupyeMblie pesynbraTthbi:

* MO3HAKOMMWTbCSA C BUO3HEPreTUKON KaK MCTOYHUMKOM BO30OOHOB/IAEMOWN 3HEPriK;

* MPOBECTV W NMPOAHANIM3MPOBATb OMbIT, KOTOPbIA NMPOAEMOHCTPUPYET, YTO BO30OHOBNSE-

Masi SHepreTMka 3To He haHTa3us, a peasibHOCTb;

* 06CyauTb BO3MOXHOCTH MCMONb30BaHWA BUO3HEPreTUKN B PETUOHE.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpeancTtBa obyuveHus: gse OyTblUIKM, OPOXKM, Caxap, BO3AYLUHbIA LIAp, MeAULUMHCKas
nepyarka, Tensas Boaa.

OcHoBHble NOHATUA: B1O3HepreTHKa, broras, BO30OHOBNAEMan 3HepreTMka, buomacca.

Xog ypoka
|. 3Tan noctaHoBKM NpobnemMbl — 2 MUH.

lMocmanoBka npobnemeol. Kak Bbl nymaete, otkyaa 6epetcs 6uosHeprua? Moxkete npuse-
CTW NpUMepbl UCMOMNb30BaHWA BUO3HEPTETUKN?

[l. 31an n3yyeHus Hoeoro matepuana — 18 MuH.

JesamenbHocme yyumesns: 3HaKOMUT OBOYYaOLLMXCA C HOBbIM MaTtepuasioM C MCMOJsb30Ba-
HUEM NPaKTUYECKUX 3aAaHUN.

JesmenobHocme yyawuxcsa: cnywaioT OObsCHEHUE YUUTENS, BbINOMHAIOT 3a4aHUS.

HAudakmuyeckue mamepuanel

Buoras ucnonbsosancs ewé s [lpesHem Kutae v 6b11 BHOBb «OTKPbIT» B Halle BpeMs. buo-
ras nosiyyaertcsi B pesysnbrate MeTaHoBoro 6poxkeHus 6uomacchl. OTKyaa e B3snach sHeprus,
3aKnoyéHHan B 6uomacce? Ot ConHua. 3enéHble NUCTbA YNaBIMBAIOT CO/IHEYHOE M3NyYeHUe
B npouecce oToCHHTE3a C NoMoLLbio 0coboro 3enéHoro Bellectsa — xaopodunna. B pe-
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3ynbrate (hOTOCUHTE3A M3 MPOCTbIX XMMUYECKUX BELLLECTB — YITIEKMC/IOrO ra3a U BoAbl — CUH-
Te3UPYIOTCA OpraHMYecKue BELLECTBA U BblAeNAETCA KUC/IOPOa.

Mouck pelueHns npobneMHon CUTyaumru.

lMpakmuyeckoe 3a0aHue «[lbixaHWe ApakoHa: nosydaem 6uorass.

Bbibpatb noMoLHMKOB a5 3KcnepumeHTa. bepém ase B6yTbinku. B ob6e Heobxoanmo Hacbl-
natb APOXXK M caxap. Hanveaem tennyio Bogy. Ha ogHy 6yTbinKy HageBaeTcs BO3AYLUHbIN
wap, Ha BTOPYIO — MeMUMHCKYIO nepyaTky. PasmelumBaem copepxmmoe.

MpumepHo yepes 2—5 MUHYT HAYHET BbigenaTbeA ras. LLlapuk Ha BGyTbinke GbICTPO Hanon-
HWUTCA U HapyeTcA. ByTbinKy ¢ nepyaTkoi Noka OCTaBMM U B KOHLIE 3aHATMSA NOCMOTPUM, CKOJIb-
KO rasa B Heé cobpanocs.

[ll. 3Tan npoBepKkK NOHUMAHWUSA U NepPBUYHOrO 3aKkpensieHnsa — 20 MUH.

lMpakmuyeckoe 3a0aHue «buoaHepreTnka: naC UK MUHYC? »

Pab6ora B rpynnax.

3aganue nepeow rpynne. CchopMynupyiTte 1 3anuwmTe NaOCbl GUO3HEPreTUKU.

3ananue sropoin rpynne. ChopMynnpymnte u 3anumMte MUHYCbl BUO3HEPreTUKM.

3acnywarb pesynsTtatel pabotbl rpynn. CpaBHUTb pesynbrathl C MHOPMauuen o narcax
M MUHYcax 6uoaHepreTuku us Cnpaeku, NpuBeaEHHON HUXKeE.

CnpaBka.

MpeunmyLiecTBa GO3HEPreTUKM.

— bBurosHepreTka — BO306HOBNAEMbIA UCTOYHUK SHEPTUU.

— BuosHepreTka He yBENMUYMBAET KOHLEHTPALMIO YITIEKACIOrO rasa B atMocdepe.

— bBuosHepreTvka pelwaet npobieMy UCMNOb30BaHWA OTXOAOB.

— TexHonorusa 6Mo3HepreTMKN KOHKYpeHTOCnocobHa.

Hepoctatku 61Mo3HepreTuku.

Insa nponseoacTea GMoOMacChl HY>KHbI OOLLUMPHbIE TEPPUTOPUN.

— Ecnu BbipybKa necos nponssoamMTCs BbICTpee, YEM UX €CTECTBEHHbIN NPUPOCT, HAHOCKT-
CA cepbe3HbIn yLLepb oKpysKalowen cpeae.

— 3amelleHre NULEBbIX CE/IbCKOXO3AWCTBEHHbIX NOCAAOK NocagakamM Guomacchl ycyry-
6n19eT HelOCTaTOK NMPOAOBOJ/IbCTBUA B PA3BMBAIOLLMXCA CTPAHAX.

— Wcnonb3osanue Topda B KayecTse GMOTONIMBA NPUBOAMT K OCYLLIEHUWIO OONOT, HapyLue-
HUIO FMAPOSIOrMYECKOro PeXKMMa U BbICbIXaHMIO PEK, YMeHbLUEHUIO BropasHoobpasus,
A5 KOTOPOro 60s10Ta OYEHb BaXKHbI.

— besoTBeTcTBEHHOE UCMONb30BaHKE BUOTOMNIMBA MOXET NPUBECTU K 3HAYUTESIbHBIM Bbl-
6pocaM OKWUC/OB a30Ta M Caxku, HO UCMOJIb30BaHWE COBPEMEHHbIX TEXHOSIOMMIM UCKIO-
yaeT 3TOT He4OCTaTOK.

Mosroeoi wTypm «Cnocobbl nonyyeHus Guotonnmneas

B pekume MO3roBoro LwTypMa NnonpocuTe LWKObHUKOB NPEANOOXKUTb, YTO MOXET ABNATH-

CSA UCTOYHMKOM BUOMACCHI.

Orteetbl:

* OTXOAbl NeCHOW U AepeBoobpabaTbiBatoLLLel NPOMBbILLIEHHOCTH;

* OTXOAbl LIeNI/I0N03HO-OYMaXKHOM NPOMBILLIEHHOCTH;

* OUONOrMyecKre oTxombl B CE/IbCKOM XO3SUCTBE;

* Ce/IbCKOXO3ANCTBEHHbIE TEXHUYECKWUE KYNbTypbl (panc v ap.);

* opraHuYecKue GbITOBble M MPOMbILIEHHbIE OTXOAbI;

* CTOYHbIE BOAbI.

IV. 31an pecdnekcuun neAatenbHOCTU Ha ypoke — 2 MUH.

Yuutenb cnpalumBaeT yyawmxcsa 06 Ux BneyatmieHUaX OT ypoKa, YTO MOHPAaBWIOCh, a YTO

OCTaNOCh HEMOHATHO.
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V. UHdbopmMauma o gomMallHEM 3a4aHUWU, MHCTPYKTAX MO €ro BbINOJIHEHUIO — 3 MUH.

* 3a0aHue «JHeprus Npupoabl».

3adaya. «Ha ceuHodepme B 2500 cerHel 3a cyTku MokHO nonyumtb 400 m3 6uorasza. Us
1 m3 6uorasa MoxHo B cpenHeM Bbipabotatb 22 M aHeprun. CKONbKO AOMOB Ha oaHy ce-
MblO MOXXET OTOMWUTb 3MMOM CBMHOEPMa, eC/iM Ha OTOM/IeHWe OaHOro AoMa TpebyeTcs B cpes-
Hem 880 Mk 3Hepruu B cyTkun?»

Pewenue.

M3 Buorasa exkecyTouyHo MoXKHO nosnyumntb: 400 M3 /cyt - 22 Mk /M3 =

= 8800 Mk /cyT.

MoxkHo otonutb gomos: 8800 Mk /cyt : 880 Mk /cyt = 10 gomos.

3adaHue «brosHepreTuka B Halen MECTHOCTU».

MopymaiTe v 3anuwmnTe, KAKMe UCTOYHUKKM BUOMACChI eCTb B BalLEN MECTHOCTMU.

Ha cneaylowem ypoke 3acnywarb pesynsratel pabotbl rpynn. BeiBod: B ntoboi MecTHOCTH
€CTb OFPOMHbIV pe3epB BUopecypcoB.

lNepeuyeHb TeM gna opraHusauuu U NpoBeaEeHUS
yuyebHO-UccnenoBaTeNbCKOM U NPOEKTHOW AEATENIbHOCTHU LUKOJIbHUKOB

1. JHepreTuka u eé€ byayuiee.

2. AnbTepHaTUBHbIE UCTOYHWUKWU SHEPTUM.

3. AToMHas 3HepreTuka.

4. Uctopus pa3BuUTUA 3NneKTpoaHepreTukn Poccuu.

5. JHepreTuyeckasa 6e3onacHoCTb.

6. BuotexHonorMu B Nony4YeHU aHeprum.

7. Nony4yeHue 3HepruM — OCHOBHAasA NPUYMHA 3arpsA3HEHUSA OKpPYXKaloLLen cpeabl.
8. 3enéHas sHepreTuka.

9. OpraHusaumuu 1 obuiecTsa cepbl IHEPreTUKHU.

10. TonnueHas sHepreTuka u eé byayuiee.
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AspomopenupoBaHue

OcHoBHoOM Uesblo Kypca sBnseTcs

— obecneyeHne NIaHOMEPHON MOAFOTOBKM yyalmxcsa K byayliemMy oco3HaHHOMY BbiGopy
MH)XEHEPHO-TEXHUYECKMX CMeuuanbHOCTeN MYTEM BOB/IEYEHUS B MO3HABATE/NbHYIO
1 TBOPYECKYIO AEATENIBHOCTb MO a3POKOCMUYECKOMY MOAENMPOBAHUIO U KOHCTPYMPOBA-
HUIO;

— opMHpOoBaHHe Y LUKOJIbHUKOB CUCTEMHBIX NPEACTaBIEHUA O COBPEMEHHOM COCTOSIHUM
¥ NepcrneKkT1Bax pasBUTMA a3POKOCMUYECKOW cchepbl AeATeNIbHOCTH;

— hopMHUpoBaHKE Y LLKOSIbHUKOB 6a30BbIX OCHOB MHXXEHEPHOMN AEATENIbHOCTU U UCMOSb-
30BaHWsI COBPEMEHHbIX TEXHONIOMMI, FOTOBHOCTM Y4acTBOBaTb B OOMbLUMX M CIOXHbIX
HayKOEMKMUX NPOEKTax.

NnaHupyemble pe3ynbTaTtbl 0CBOEHUA Kypca

,D,ﬂﬂ OOCTUXeHUA NnocTaB/IEHHOM uenun niaHnpyerTca oCTuxKeHne NMYHOCTHbIX, MeTanpen-
METHbIX (I'I03HaBaTeJ'IbeIX, perynatnBHbiX, KOMMYHUKATUBHbIX yyﬂ,) n npegMeTHbIX pe3ysib-
TaToB.

JInyHoOCTHBIE:

* YCTOWYMBbIM NO3HABATESIbHbIM MHTEPEC K BbIOPAHHOMN AEATENIHOCTH;

* CNOCOBHOCTb K camooueHKe (y pebeHka chopMUpyeTCcs afeKBaTHaAs CaMOOLIeHKa Mpu
BbINOSIHEHUMU TBOPYECKMX PaboT, MOHUMaHMe MHOroobpasuns KpUTEPUEB OLIEHKK);

* CaMOCTOATE/IbHOCTb B NPUOOPETEHNM HOBbIX 3HAHWUI U MPAKTUYECKUX YMEHUH;

* FOTOBHOCTb K BblOOPY YKM3HEHHOIO MYTU B COOTBETCTBMM C COOCTBEHHLIMU MHTEPECAMMU
W BO3MOYKHOCTAMMU;

* MOTMBaAUMA O0Opa3oBaTeslbHOM AEATENbHOCTU HA OCHOBE IMYHOCTHO OPUEHTUPOBAHHOIO
Noaxopaa; NposiB/IeHUE TEXHUKO-TEXHONIOMMYECKOrO MbILUSIEHUS MPU OpraHu3auum CBOen
LesiTeNIbHOCTH;

* pasBUTME HABLIKOB COTPYAHMYECTBA CO CBEPCTHMKAMU U B3POC/IbIMU B NMO3HABATE/IbHOM,
NPOEKTHOMW, TBOPYECKOMN AEATENbHOCTH;

* opMUpoBaHME LLEHHOCTHbIX OTHOLLEHWI APYT K APYTY, K YYUTENIO, K aBTOPAM OTKPbITUM
U n306peTeHui, K pesynbrataM obydyeHus;

* (opMMpoOBaHME LEHHOCTHOTO MWPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAyKU U TEXHOJIOTUH.

NpeameTHble pe3ynbraThl:

* (opmMupoBaHu1e nNpeacTaBieHnii 06 aspoKocMuyeckon cepe;
* ¢opMupoBaHMe NpeacTaBieHUA O NPOEKTUPOBAHUM a3POKOCMUYECKUX annapaTos;
* chopmupoBaHue npeactasneHni o «Solid Works».

PerynatuBHbie YY[:

* yMeHWe CaMOoCTOATESIbHO OMNPeaensiTh Lesi 0by4yeHus, CTaBUTb U (POPMYSIMPOBATb HOBbIE
3agaum B yuébe 1 no3HaeaTesIbHOWM AeATeNbHOCTH, pa3BMBaTb MOTHMBbI U MHTEPECHI CBOEN
nosHaBaTe/IbHOM AeATEeNbHOCTY;
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* YMeHWe CaMOCTOSTe/IbHO NJIaHMPOBATb MYTU JOCTUXKEHWUS Lienei, B TOM YUCNe anbTepHa-
TUBHblE, OCO3HaHHO BblbMpaTb Hanbonee 3deKTUBHbIE CNOCOObLI pelueHns y4ebHbIX
M NO3HaBaTesbHbIX 3a4ay;

* YMeHWe COOTHOCUTb CBOMU AENCTBUSA C NNaHUPYEMbIMU pe3y/bTaTaMu, OCYLLLECTBATb KOH-
TPO/ib CBOEN OeATeNbHOCTM B MPOLIeCCe AOCTUXEHUA pesynbrara, onpeaensaTb Cnocobbi
LEWUCTBUI B paMKax MpeasoXKeHHbIX YCN0BUIA 1 TpeboBaHUI, KOPPEKTUPOBATbL CBOU AeK-
CTBUS B COOTBETCTBUU C U3MEHSIOLLENCA CUTyaumen;

* yMeHWe OLeHMBaTb NPaBU/IbHOCTb BbINOSIHEHWUA Yy4ebHOM 3aaaumn, COOCTBEHHbIE BO3MOXK-
HOCTU e€ peLLeHus;

* BNajleHWe OCHOBaMW CAMOKOHTPOJISi, CAMOOLIEHKM, NMPUHATUSA pPeLLeHUM U ocyLLecTBe-
HWS OCO3HaHHOro Bblibopa B y4eOHOM U NO3HABATe/IbHOW AeATENbHOCTH.

Mo3HaBaTtenbHblie YYA:

* yMeHue onpeaenaTb NOHATUSA, co3aaBarb 0000OLEHMS, yCTaHaBIMBATb aHaNorMu, Knac-
cudMUMpoBaTb, CaMOCTOSATENbHO BblOMpPaTh OCHOBAHWA W KPUTEPUMU ANA KnaccuduKa-
UMK, YCTaHaB/MBATb MPUYMHHO-CIEACTBEHHbIE CBS3M, CTPOUTb JIOFMYECKOe paccypae-
HWe, YyMO3aK/toyeHue (MHOYKTUBHOE, AelyKTUBHOE, N0 aHalornn) 1 fenatb BbiBOAbI;

* yMeHue Cco3[aBaTb, MPUMEHATb U NPeobpPa30BbIBaTb 3HAKW M CUMBOJIbI, MOLE/N U CXEMbI
L5 PeLLeHNsn y4ebHbIX M NO3HaBaTe bHbIX 3a4ay;

* pasBUTME MOTMBALUMU K OBNAJEHWUIO KYNbTYPOM aKTUBHOIO WMCMONb30OBaHWUA CliOBapew
W APYrMX MOUCKOBbBIX CUCTEM.

KommyHukaTtueHbie YY/:

* yMeHWe OpraHu3oBbIBaTb y4ebOHOE COTPYAHMYECTBO M COBMECTHYIO AEATENbHOCTb C Y4u-
TENEM U CBEPCTHUKAMU; paboTtatb MHAMBMAYANIbHO U B rpynne: HaxoauTb obliee pelue-
HWe M pa3pelatb KOHMIMKTbI HA OCHOBE COMNTACOBAHMA MO3ULMKA U YY4€Ta MHTEpPecoB;
hopmMynupoBaTb, apryMeHTMPOBaTb U OTCTanBaTb CBOE MHEHMUE;

* yMeHWe OCO3HAHHO UCMOJIb30BaTb PeYEBbIE CPECTBA B COOTBETCTBUM C 3aia4eil KOMMY-
HUKaUMK 018 BblPa)KEHUA CBOMX YYBCTB, MbIC/IEW M MOTpeBHOCTEN ANsA NiaHUMPOBaHMWSA
W perynsiumMm CBoemn AeATeNbHOCTU; BlafleHe YCTHOM U MUCbMEHHOMW peyblo, MOHOOIU-
YeCKOM KOHTEKCTHOM peyblo;

* (hopMUpoBaHUE M pa3BUTME KOMMNETEHTHOCTU B 061aCTM UCNOJb30BaHMsA MHPOPMALMOH-
HO-KOMMYHUKALMOHHbIX TexHonorui (panee — UKT).

HET npeameTHbIX pe3ynbTaTos.

MdopmMbl KOHTpONA

B xope obyueHus npeanonaraetca NpoBeAeHWE TEKYLLErO, MPOMEXKYTOYHOrO U UTOrOBOro
KOHTpONS.

TekyLnii KOHTPOSIb MPOBOAMUTCS HA KaXKAOM 3aHATUM C LENblo BbISIBIEHUSA NMPaBUIIbHOCTU
NPUMEHEHUS TEOPETUHECKUX 3HAHUM Ha MpPaKTUKe. TeKyLMin KOHTPOSIb MOXKET ObiTb peanuso-
BaH NOCPeACTBOM criefytowmx hopm: HabnogeHue, MHAMBUAYanbHble 6ecenbl, OTBETbI HA KOH-
TPOJIbHbIE€ BONPOCHI, SKCNEPTHOM OLLEHKU pe3yNbTaToB, NMOJIyYEHHbIX LKOMbHUKAMKU B XO4e Bbl-
NOSIHEHMS y4eOHOro npoekTa.

JKCnepTHasa oueHKa OCYLLECTB/IAETCA C MOMOLLbIO CreurasbHOW CUCTEMbI KpUTepUeB, pas-
pabotaHHoi Ha ocHoBe ctaHaapTtoB WorldSkills. Tabnuua gaHHbIX KpuTepues npeacTtas/ieHa
B [Npunoxxexuu.

[NpuMepbl KOHTPONbHBIX BOMNPOCOB:

1. U3 kaKkux 3TanoB COCTOMT NPOEKTUPOBAHME OMbITHO-KOHCTPYKTOPCKOro nsnenua?

2. Ins yero Hy>KHa LEHTPOBKA NeTaTesIbHOro annapara nepeg, noaéTHbIMU UCNbITAHUAMU?
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@ KBAHTOPHNYM MHOOPMATUKA

lpumeyarue 1. O6y4eHne No AaHHOM NporpamMmme CTPOMTLCA Kak ABa napannesbHbiX Npo-
Lecca:

— NpOoLEeCcC OCBOEHUE CUCTEMbI MOHATUM U MPOdECCMOHANbHBIX HOPM a3POKOCMUYECKOM

WHXXEHePUU;

— KO/NIEKTUBHAA MPOEKTHas AeATe/IbHOCTb Y4YaluMXCsl, OPUEHTMPOBAHHAS Ha CO3jaHue

a3pPOKOCMUYECKOro annapara.

Takoe «pacnapannenuBaHue» He cnyvanHo. [poekTHas [eATeNnbHOCTb ANS YYaLUMXCS
NpeacTaBnseT NPaKTMYECKOe OCBOEHWE MOJyYeHHbIX TEOPETUYECKUX 3HaHWK. BmecTe c Tewm,
NPOeKTHas NPaKTUKA ABNAETCA MaTepuasoM A NOHUMAHUSA TEOPETUYECKMX KOHCTPYKLUN.

KonnektueHas npoekTHasa AesATeNnbHOCTb MPOXOAUT B hopMe paboTbl HECKObKMX MPOEKT-
HbIX FPYNMN YYaLMUXCSA Hag NPOEKTaMU C pa3HbIMU TEXHUYECKUMU 3a4aHUAMM.

lpumeyaHue 2. 3anycku co3AaHHbIX annapaToB NPOXOAAT Ha Bble3ae Ha nonuroH. Mx npo-
LO/KUTENBHOCTb 3aBUCUT OT MHOXeCTBa (PaKTOPOB — YCJIOBWUM MOJIMIOHA, MOroapl, Konuye-
CTBa annapartoB M UX XapaKTepucTuk. [MoaToMy 3anycku Mmomenen nNpoBoAATCA BHe TeMartuye-
CKOrO NJaHMPOBAHMS.

MnaHbl yuebHbIX 3aHATUI

3aHatue 1 «AapokocMmuueckasn chepa cerogHsa U 3aBTpa»

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypoka: ycBOeHWe OCHOBHbIX MOHATUM, AAIOWMX CUCTEMHbIE MPeACTaB/eHUs U MOo-
3BONAOLLME YBUAETb OCHOBHbIE MUPOBbIE TEHAEHUWU U NEPCMNEKTUBbI Pa3BUTUA AAHHOMO Ha-
npaBneHus.

MnaHupyembie pesynbrarhbi:

— copmMurpoBaTth 0bLMe NpPeacTaB/ieHUss O COBPEMEHHOW WM MPOrHO3UPYEMOW MWUPOBOM
Hay4HO-TEXHWYECKOM cuTyauuun depes Atnac npodeccuit pa3paboTtaHHbii AreHTCTBOM
cTpaternyeckux uHuumatme (ACU);

— ccopMUpoBaTh NOHATUE A3POKOCMUYECKOM cdepbl;

— ccopmurpoBath NpeacrasieHne 06 a3pOKOCMUYECKON MHXKEHEPHUU, TEHAEHLMAX MUPO-
BOro passutus, [porpamMme HauMoHanbHOM TexHoMoruyeckon nHuumatuesl (HTH) pas-
suBaemoit ACU. B yactHoctn HanpaeneHuamu AspoHeT-HTU n CneiticHet HTU;

— dopmMrpoBaH1sa Ba30BbIX MOHATUI A3POKOCMUYECKOW UHXKEHEPUMU.

Bpema peanusauuu: 1 akagemmyeckui yac.

CpeanctBa 06yueHusA: KOMMNbIOTEP, MPOEKTOP, MHTEPAKTUBHASA AOCKA.

OcHoBHble NOHATUA: Oyaylime npodeccumn, aspoKoCMUYecKas cpena, NoneTt, ferareb-

HbIK annapar, Knaccudukauus netartesibHblM annaparos, Yucio Maxa, poiHku AspoHeT u Cnen-
CHET, OPOXKHbIE KapTbl PA3BUTUSA.

Xog ypoka
|. 9Tan NocTaHOBKM LeNu 1 3aad ypoKa, MOTUBaLMK K yHeBHOW 0eATeNnbHOCTM — 5 MUH.

LesamenbHocme yyumens: npoBepsaeT roTOBHOCTb K YPOKY, hOpMHUpPYEeT MOTMBALMIO Klacca
K paboTte Ha ypoKe, CO34a€ET NOMOXKMUTENbHbIN SMOLMOHAbHbIM HACTPOM Y 0OyHalOLLMXCS.

JesmenoHoCcmb Yyyauwuxcs: SMOLMOHANbHO HAaCTPaMBAIOTCA Ha NpeacTosLLyto yuebHyto ae-
ATENbHOCTb.

lMocmaHoBka npobaemel. Kto U3 Bac ye MHTepecyeTCs aBMaumer 1 KOCMOHABTUKOM U Ha
CKOJIbKO Ccepbe3Ho?
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[l. 3Tan usyueHusa Hosoro matepuana — 20 MuH.

LesmenbHocme yyumens: 3HakoMuT ¢ Atnacom npoceccuit U NporpaMmon HauuoHanbHoOM
TEXHOJIOrMYECKON MHULMATUBDI; aKTyasIM3upyeT MpeacTaB/eHus yyawmxcs o Bbibope cBoew
6yayLuen npodeccum,

Paboma ¢ mepMuHaMu U NOHAMUSMU: a3POKOCMMUYECKAs Cpeaa, aspoKoCMUYecKas aes-
TeNIbHOCTb, aspokocMuyeckas uHxkeHepus, HTU, ACU, noporkHas kapta AspoHeT n CneicHer.

LlesmenbHocme yyausuxcs: oCyLLeCTBNAIOT CUCTEMATMU3ALMIO NOYYEHHbIX NpeacTaBleHUH
B BUae cxeM. OTBeyaloT Ha BOMpPOChHI, BbiICKa3bIBalOT CBOW npeanonoxenus. MNpeanaratot cno-
cobbl M cpeacTBa LOCTUNKEHUSA LIESN.

Audakmuyeckue mamepuanel

Atnaca HoBbix npodeccuit https:/ /new.atlas100.ru/.

Cawnt ACU https: / /asi.ru/

Cant HTU https: / /nti2035.ru /nti /

Bce Hanpaenenus u poiHku HTU https:/ /steps.2035.university /collections /65e 11587 -
277f-4414-af5f-28400b747d2b?utm source=ple&utm medium=2121&utm campaign=activity

Hanpaenenue AspoHert https:/ /nti2035.ru/markets /aeronet

Hanpaenenue CnelicHer http: / /nti-aeronet.ru/

AspokocMuyeckas cdepa feAaTeNbHOCTH.

[ll. 9Tan npoBepku NOHUMaHUA U NepBuYHOro 3akpenieHns — 10 MuH.

JesamenobHocme yyumens: opraHusyet obcyKaeHWe Nnosy4eHHoro Marepuvana.

HesmenbHocme y4awiuxcs: BbINONAHAIOT nabopartopHyto paboty; paboras B rpynnax no uH-
CTPYKLUMKU, OhOPMNAIOT pe3ynbraTbl MU3MEPeHUH U pacyeTbl B TETPAAU MM Ha CneuuasbHbIX
6naHKax.

IV. Otan KoHTpONA yCBOEHUA U KOoppeKuun olwmnboK — 10 MUH.

JesmeneHocms yyumesis: NPOBOAMT KOHTPOJIbHBLIA TECT MO NPOWAEHHOMY Matepuany.
MNpepnaraet matepuasnbl 4N AanbHENLLEro CaMOCTOATE/IbHOO O3HAKOMJIEHHS.

JesmeneHocmb y4ausuxcs: OCO3HAOT NOJyYEHHbIE 3HAHWUSA B XOA4E KOHTPOJIbHOIO TECTUPO-
BaHWsA, HameyaloT AnsA ceba nnaHbl fanbHENLIEro ABMXEHUA B NOHUMaHUKU ceba B coBpeMeH-
HOM MUpe, CaMOOMNpPeaensAoTCa K Kypcy.

KoHumponeHsie Bonpocei.

1. Y70 Takoe ACH?

2. Yo takoe HTN?

3. Knaccudmkaums ckopocTei B aBUaLmn U KnaccudmrKauusa CKOpocTel B KOCMOHaBTHKe

4. Y1o Takoe uncno Maxa?

3aHaTue 2 «Kak npoeKkTUpyOTCA a3poOKOCMUUYECKUe annapartbl?»

Tun ypoka: KOMOMHUPOBaHHbIN.

Llenb ypoka: ycBoeHMEe OCHOBHbIX MOHATUI Npouecca npoektupoBaHus. OceBoeHMe HaBbl-
KoB npoekTnupoBaHusa B «Open Rocket».

MnaHupyembie pe3synbrarthi:

— MOHMMaHWe yyalMMKUCSA MecTa MPOeKTUPOBaHMUs, B OOLLEM MpoLEecce CO3haHUs aspo-

KOCMMWYECKOro annapara;

— YCBOEHWE OCHOBHbIX MOHATUM U TEPMUHOB MPOEKTUPOBAHWS;

— MpaKTU4YeCcKune HaBbIKW MPOEKTUPOBaHWA U MoaenvpoBaHus B cpeae «Open Rocket».

Bpemsa peanusauuu: 1 akagemmyeckui yac.
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CpenctBa 0byuyeHMsA: KOMMNbIOTEP, NPOEKTOP, MHTEPAKTUBHAA [OCKa, KOMMbIOTEPbI y4ya-
wmxcs ¢ yctaHoneHHbiM 10 «Open Rocket», noctyn B MHTEpHeT.

OCHOBHbIE MNOHATUA: TEXHUYECKOE 3alaHue, MPOEKTUPOBaHNE U KOHCTPYMPOBaHWe, Npo-
€KTMPOBaHWEe U MOAENUPOBAHWE, KOMMbIOTEPHOE NPOEKTUPOBAHME U MOAENNPOBaHUE, NPOEK-
TUpOBaHWe U MoaenupoBaHue pakeTbl B nporpamme «Open Rocket».

Xog ypoka
|. 9Tan NoCcTaHOBKM LEeNu 1 3aad ypoKa, MOTUBALMK K yHeBOHOW 0eATeNnbHOCTM — 5 MUH.

LesamenosHocmes yyumesna: npoBepsieT roTOBHOCTb K YPOKY, hopMUpyeT MOTMBaLMIO Knacca
K paboTe Ha ypoKe, co34aeT NOSIOXKMUTEIbHbIM 3MOLMOHASbHbBIM HACTPOW yYaLLMXCS.

JesamenbHocmb yyauwuxcs: 3MOLMOHANIbHO HACTPaMBaIOTCA Ha NPeaAcToALLyto yyebHyto ae-
ATENbHOCTb.

lNocma+oBka npobnemol. Kakoe BneyatneHue npoussen Ha Bac Atnac npodeccuin?

Ob6cyxaanu nn Bbl C KEM-TO MePCreKTUBbI a3POKOCMUYECKON UHxKeHepun? MNpuxoaunoch
JIM BaM Y>K€ YTO-TO NPOEKTUPOBaTh?

Il. 3tan akTyanusauuu n 0606weHnsa 3HaHun — 10 MuH.

JesamenobHocme yyumesns: npoBoanT poHTaNbHYO Geceny; aKTyanMsupyeT MMeloLmecs
3HaHu1sA, noMoraeT 0606LLLEHNIO TEPMUHOMOrMYECKUX U MOHATUNHBIX 3HAHWUA B NPEACTaBIeHUAX
0 NOHATUM «[TpOeKTUpPOBaHUEY; 3HAKOMMUT YyHALLUXCA C TEXHUYECKMM 3aJaHWEM Ha CO3AaHue
npoekKTa pakeTbl (CO34aéT NpobieMHyl0 CUTyaLuMIo); NOBYKAAET K BbiCKa3blBaHUIO MpeasioxKe-
HWI 0 cnocobe 1 cpeacTBax AOCTUXKEHWUA NOCTABIEHHON Liefu.

JesmeneHocms y4au uxcs: OCyLLeCTBAAT CUCTEMATU3ALMIO NOJTyYEHHbIX NPEACTABIEHUN
B Buge cxeM. OTBevatoT Ha BOMPOChI, BbICKA3bIBAOT CBOWU NPEANONIOXKEHUA, NpeanaraloT cno-
cobbl M CpefcTBa JOCTUXKEHUSA LIeSN.

Audakmuyeckue mamepuanel

Mepen Hauyanom 3aHATMA HeobxoanMo yctaHoBUTL nporpamMmy «Open Rocket» Ha yuutesnb-
CKUIM KoMMbtoTep (015 AEeMOHCTpaLMK), U BCE yHEHUYECKME KOMMbIOTEPDI (A5 NpaKTUYeCcKowm
pabotbl). Ob6sa3arenbHO npoeepbTe PaboTOCNOCOOHOCTL NPOrpaMMbl, HasiMune PyCCKOA3bIYHO-
ro uHTepdeinca, u yctaHosute 6asy AaHHbIX C POCCUMCKUMU ABUraTeNIAMM.

Cucrtema npoekTtupoBaHusa «Open Rocket» BbinoxeHa no anekTpoHHoMmy agpecy https://
openrocket.info/. C atoro canta Heobxoaumo ckadatb nporpammy. Ha 25.05.2021 Ha caire
BbinoxkeHa Bepcusa 15.03. MNMporpamma 6ecnnarHas.

Tam ke umeeTcs M onucaHWe NoNb30BaHUA CUCTEMOM.

B nporpamme copepxxutcs 6asa AaHHbIX MO LWMPOKOMY CMEKTPY PaKeTHbIX TBEePAOTOMN/IUB-
HbIX ABUraTefnie, KOTopble MOXXHO BUPTYasIbHO YCTAHOBUTb HA NPOEKTUPYEMOM pakeTe ANs MO-
aenvposaHus noneta. K coxanenuio, B 3Toi 6ase OTCYTCTBYIOT ABUraTesI POCCUIMCKOro npo-
usBoactea. Ho mMx MoXKHO ckauatb gononHuTenbHo c cauta http:/ /real-rockets.ru/bez-
rubriki /dannye-dvigatelej-dlya-openrocket/ u ycrtaHosutb B nporpammy. [loHagobatcs
ZaHHble Ha gsuratens PL1-100-7M, koTopbli eCTb Ha 3TOM cauTe.

Mporpamma He TpebyeT MHCTaNNALMM, HO €€ 3anyCK UMeeT CBOM TOHKOCTK. [lefio B ToM, 4To
370 He dhann c paclmpeHrem .exe, a ann, HanucaHHbIK Ha Jawa-ckpunte. [1ns ero 3anycka
HeobxoaMMa crneuuasnbHaa cpefa, Kotopas, BO3MOXKHO Y)Ke YCTaHOB/IeHa Ha BalleM KOMMblo-
Tepe W Ucnosb3yetcsa AnA Apyrux nporpamm. B atom cnyyae, Bam HeobxoamMMo npocTo 3any-
CTUTb CKayeHHbIM harn. Ecnu xe dann BbirnsgmT Ha Bawem KoOMMbloTepe Kak apXxve, U Bbl MO-
)KeTe fa)ke B Hero BOWMTU, TO BaM HeobXOAMMO CKadyaTb AOMOHWUTEeNbHO dann jre-8ub6-
windows-x64.exe KoOTOpblM MOXHO cCKayaTb 3pecb: https://www.oracle.com/ru/java/
technologies /javase /javase8-archive-downloads.html.
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BHumanue!ll Ecnn y Bac He 64 paspsaHbii Windows, Bam notpebyeTtcsi ckadatb M MHCTan-
nuposartb apyroi ¢ann! Ecnu y Bac HM4ero He nonyyaetca HanuLIMTE HA 3NEKTPOHHYIO MOYTY
okr-gip@yandex.ru/, noctapaemcsi Bam noMoub.

MNpoekTMpoBaHMe — 3TO MePBbIM 3Tan B XXU3HEHHOM LMKIe N0HOro TeEXHUYECKOro yCTPOn-
ctBa. OH HauyMHaeTCcs ¢ nosly4eHus TexHnyeckoro 3apanusa (T3).

TexHuyeckoe 3apaHve opMynnpyeTcs «3aKasdMKOM». ITO KaKas-TO opraHu3auus, rocy-
[JApCTBO WKW OTAE/IbHbIM YesIOBEK, KOTOPbIM HYXAAeTcs B pa3pabartbiBaeMOM YCTPOMUCTBe.
Ceoto notpebHOCTb 3aKasumK OPMyNUpYeT B BUAE AOKYMEHTA, B KOTOPOM ONpeaenstoTcs oc-
HOBHble CBOWCTBA, XapaKTePUCTUKK OyayLLero yCTponcTea.

Mpu NpOeKTMPOBaHUKN YTOYHSAETCH, YTO UMEeHHO ByaeT AenaTb YCTPOMCTBO, OnpeaensaioTcs
€ro OCHOBHbI€ YepTbl, UCMOMb3yEeMble APYrMe YXKe roToBble YCTPOMCTBA (HanpuMmep, ABUratenb).
Mpy nNpoeKkTMpOBaHMKU OMpPEAEeNnaloTCA OCHOBHble G/IOKM YCTPOWCTBA, MX B3aMMOLEWUCTBUE
1 B3auMHoe nonoxerue. OueHunsaloTca ux rabaputbl U Macca.

Janbwe HauvHaeTcs matematvyeckoe mopenupoBaHue. Ero 3apauen sensetca npoeepka
NPOEKTHOW Maeu Takoro yctponcTea. byaer v oHo ¢ Takumu npuHUMNamu paboTbl, UCMONb3Y-
€MbIMUW YCTPOMCTBAMM M KOMMOHOBKOW 06/1aiaTh XapaKTepucTMKamu, TpebyembiMu no T3.

Ecnu pesynbtathl He ynoBneTBOpUTENbHbIE MPOLIECC MPOEKTUPOBAHMUA MOXKET HadaTbCs
C Ha4yana, Mcnosb3ysa Apyrue Maeu, yCTpomcTBa, MOXKET MEHATbCA KOMMOHOBKA U T. M.

OueHb 4acTo B MHXXEHEPHOM MPaKTUKe U3MEHEHWE NapaMeTPOB KOHCTPYKLUMK YydLLAeT oA -
HWU XapaKTEPUCTUKKM, HO yxXyawaeT apyrue. Hanpumep, ysennyerme nobosoro creksna KabuHbl
nunoTa ynydwaet ero o63op, HoO OA4HOBPEMEHHO yBeNMYnBaeT 1060BOE CONPOTUB/IEHUE CAMO-
neta. Torpa HayMHaeTCA NMOMCK KOMMpoOMMCCA. TakoW Mpouecc HasblBaeTcs ONTUMMU3aLMen
yctpoicTea. OH TECHO CBSI3aH C MaTeMaTM4yeCKMM MOLeNIMPOBaHUEM, NOTOMY YTO OCYLLECTBASA-
eTca nepebopomM 60/bLIOrO KOMYECTBA Pa3/IMyHbIX BAPUAHTOB.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MUH.

LesmenbHocme yyumens: 3HakoMuT ¢ UHTepdericom nporpammbl «Open Rockets, atanamu
CO34aHUA NPOEKTa paKeTbl, MOAENMPOBAHUA NOMETA U NPOBEAEHUS aHaNM3a pPe3ybTaToB MO-
[AeNMPOBaHUsA No NoJy4YeHHbIM rpadurKam.

LesmenbHocme yyawuxcs: ocBavBaloT Ucnosb3oBaHWe nporpammbl «Open Rocket». Ocy-
LLLeCTBNAIOT NPOEKTUPOBAHME PaKeTbl, MOAENUPYIOT €€ MNONET, aHANM3UPYIOT NOJTyYEHHbIE rpa-
(bUKKU, ONTUMM3IUPYIOT KOHCTPYKLMIO, AoBOAA €€ Ao TpebosaHui B T3,

,ﬂuaakmuquKue mamepuanel

Mporpamma Open Rocket npeaHasHauyeHa ans paspabotku paket. OHa nossonser:

— MPOEKTUPOBATb PaKeThl;

— MOpAenupoBaTtb MUX MNosnerT;

— OCYLLECTBNATb ONTUMU3ALMIO 4SS YNYYLIEHUA LENEBbIX NapaMeTpoB NPoeKTa.

UHTepdeic nporpaMMbl MHTYUTUBHO MNOHATEH. KOHCTpyupoBaHue pakeTbl HauyMHaeTcs
c Bbibopa ronosHoro obTtekarens v ykasaHus ero napameTtpos. [lanee, HauMHaeM NPUCTbLIKO-
BbIBaTb K HEMY LMIMHAPUYECKUE KOPNYCa, KOHUYECKUE NEePEXOAHUKHU, BHYTPEHHUE 3/IEMEHTHI.
He 3abbiBalite BXOAUTb B CBOWMCTBA 3/IEMEHTA M YKa3biBaTb TaM TOJILLMHY CTEHOK M Marepuarn,
M3 KOTOPOro JaHHas AeTasb M3rotossieHa. B KoHue KoHLOB, Bbl JOMAETE A0 YCTAHOBKM CTabu-
nusatopos. [omMHuTe, 4TO yCTaHOBKa CTabUIM3aTOPOB, HANPAaBSAIOLWMX U HEKOTOPbIX 3/1EMEH-
TOB BO3MOXXHA TOJIbKO, KOrAa Bbl aKTUBUPOBAIN LIUIMHIAPUYECKUI 3NIEMEHT Kopryca.

HemHoro cnoskHee npoucxogut yctaHoBKa agurartens. [ns storo HeobxoguMMmo BbiGpaTbh
LUMIMHOPUYECKYIO KOPMYCHYIO AeTaslb U B BePXHEM MeHIo BbibpaTb onuuio «KoHdurypaumss».
[anee nporpamMMa npennoxut Bam BbiOpaTb B KaKylo M3 4acTen Kopryca Bbl cobupaetechb
yCTaHOBUTb ABuratens. Boibepute ranoukoin camyto HuxHioo. [lanee kHonka «Hosas kKoHpu-
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rypaumus», «Bbloparb ABuraresib» 1 nepes BamMu OTKPbIBAETCSA OYeHb 0OLWIMpPHas 6asa no pakeT-
HbIM ABUraTefsiiM TBEpAOro TOMAnBa, LOCTYMNHbIX A8 tobuTenen no BCeEMy MUpY.

MNocne ycTaHOBKM ABUratens Bbl CMOXeTe NePenTu K YUCIIEHHOMO MOAE/IMPOBAHMUIO CMPOEK-
TUPOBaHHOM BaMu pakeTbl. [11s 3Toro Bbibepute B BEpXHEM MeHIO knaeuwy «MogennposaHue
nonéta» fanee rno KAaBuLIaM: «HOBbIM pacyeT», «CUMYNAaUUU U rpadukn», «rpadukmns. U Bbl
nony4ymTe rpachk MU3MEHEHUSA BbICOTbl, CKOPOCTU U YCKOPEHWS B NOJIETE C TEYEHUEM BPEMEHU.

PaspaboTaHHyl0 KOHCTPYKLMIO MOXHO COXpaHuTb B Buae dhaina creumanbHoro gopmara
M OTKPbITb C NMOMOLLLbIO TAKOM YK€ MPOrpammbl Ha APYromM KOMMbloTepe.

Kpome Toro, uHdopmaumio o pakeTe ¢ wabnoHamMmM HEKOTOPbLIX AeTaneld MOXHO BblBECTH
B hopmare pdf-haina n pacnevatarb a5 ganbHenwen paboTbl UM OTKPbLITb B BEKTOPHOM pe-
naktope tuna CorolDraw mnu Inkscape.

IV. 3tan KoHTpONA yCBOEHMSA M KoppeKuun ownbok — 10 MuH.

JesmenosHocme yyumens: opravusyet pednekcuio paboTbl yHalmMxcsa ¢ NporpaMmmon, npo-
BepsieT paspaboTaHHble yYeHUKaMKU NPOEKTbl pakeT, npeasiaraeT NpoAo/IKUTb paboTy C npo-
rpaMMoK AOMa, CKayaB U YCTAHOBMB €€ Ha CBOEM KOMIbloTepe.

JesmenbHocme yyawuxcs: CpaBHMBAKOT XapaKTePUCTUKU CMPOEKTUPOBAHHbIX pakeT. AHa-
NIU3UPYIOT OLIMOKM M HEMOHUMAHUSA B paboTe, HAMEYAIOT NaHbl AasibHeNLEeNn OeATENbHOCTY.

Audakmuyeckue mamepuanel

[na nposeneHus 3aHATMA notpebyetcsa paspabotka T3, 3aecb NpuBeaéH NpUMep Takoro
3ajlaHus.

TexHuyeckoe 3apaHue Ha npoekTUpoBaHue usgenva K21: paketa Hocutenb cnyTHuKa dop-
mata CanSat.

1. PakeTa pomkHa cofepyarb OTCeK None3HoMn Harpysku. B oTceke pasmellatotca KOHTeN-
Hep CO CneayloLWwuM napaMeTpamu:

— auametp 66 mm;

— pnuvHa 200 mm;

— mMacca 350 r.

2. CymMapHbIi uMnynbe asurartenieit gomkeH coctaenats 100 H*c.

3. KoHcTtpykuusa nomkHa obecrneunBaTtb YCTOMUUBBIA BEPTUKASIbHbIN B3NET.

4. CrapT pakeTbl NPOU3BOAMUTCA C HanpaenswLLen B Buae wibips guametpom 10 mm n onm-
HoM 2 MeTpa.

5. Paketa fomkHa 6bITb OCHaLLeHa CUCTEMOW CraceHusl B BMAE napaiuiota C AMaMeTpoM
kynona 300 MM, BbINOMHEHHBIM U3 KanpoHa.

6. YckopeHue BO BpeMs noseta He JO/MKHO npesbiwatb 15g.

7. Bbicota nonera pakeTtbl O/MKHA ObITb MAKCMMasIbHO BO3MOXXHOM.

Mpe3eHTaumMa NpoeKTa paKeTbl AO/IKHA coaepXaTb MHopMaumio.

1. CBefieHus 0 NnapameTpax KOHCTPYKLUUKU pakeTbl (OCHOBHbIE pa3Mepbl, Maccy, UCMOMb3ye-
Moe 6bopToBoe 0bopynoBaHue).

2. N306pakeHne BHELLUHEro Buaa pakerTbl.

3. YepTéxk KOHCTPYKLMKU paKeTbl.

4. NUndbopmaumto 06 0CHOBHbIX NapameTpax nonéra.

— MaKcuMasbHas BbicOTa NoseTa;

— BbICOTa aKTMBHOTO y4acTKa Tpaektopuu (AYT);

— MaKcuMasbHasi CKOpOCTb B MOJETE;

— MaKcuMasbHble NeperpysKku.

5. Tpadhmkn napameTpoB NONETA U UX aHANU3.

Mocne pa3paboTku NpoeKTa, xenarenbHo, 4Tobbl 1—2 WKObHMKA, JOCTUrHYBLLWE NYHLLINX
pe3ynbTaToB, NOKa3asu CBOM MPOEKT OCTa/IbHbIM.
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Mpe3eHTauMs NPOBOAMTLCS B BMAE KPATKOro foK/aja C UCNOMb30BaHWEM BUAEOMNOKa3a.

OueHKa [esaTenbHOCTU LWKOJIbHUKOB OCYLLECTBNIAETCS NO pe3y/bTataM UxX AesATeNbHOCTU Mo
MPOEKTUPOBAHMIO PAKETbI M MOAENMPOBaHMIO €€ nosieta. PaboTbl OLEHWBAIOTCA MO KpUTEPHUAM
(npunoxkeHne «KpuTeprun oueHWBaHWUA pe3ynbTaToB AEATENBHOCTUY).

3aHaTue 3 «KoHcTpyupoBaHue y3/10B U arperaToB a3poKOCMUYECKUX annaparoB»

Tun ypoka: KOMOMHMPOBAHHLIN.

Llenb ypoka: ¢opMupoBaHMe Y yHaLLUXCA CUCTEMHbIX U MPAKTUYECKUX NpefCcTaBieHUI
O KOHCTPYMPOBaHUU feTanen 1 y3/10B a3pOKOCMUYECKOro annapara.

MnaHupyemblie pe3ynbrartbl:

— MNOHWMaHue yvalmmucsa npuHuunos 3D-MoaenMpoBaHus NIOCKUX AeTanew;

— MOHWMaHUe yyawmmmcs npuHumnos 3D-MoaennpoBaHus CroXHbIX 0ObEMHbIX AeTanewn;

— noHMMaHue ydawmmucsa npuHuunos 3D-cbopku getanu.

Bpema peanusauuu: 1 akagemuyeckuii yac.

CpeacTtBa 06yueHUA: KOMMbIOTEP YYMTENSA, NPOEKTOP, MHTEPAKTUMBHAA AOCKA, KOMIMblOTe-
pbl yyalmxcs ¢ ycraHoBneHHbiM 10 «Solid Works».

OcHoBHble noHATUA: KoHCTpyuposarue, CAD cucteMbl, 3ckus, 606bIwKa.

Xop ypoka
|. 9Tan NocTaHOBKM LeNu 1 3a4ay ypoKa, MOTUBALMK K yHeBOHOW AeATenbHOCTM — 5 MUH.

LeamensHocme yyumesns: npoBepsieT FOTOBHOCTb K YPOKY, (hopMUpyeT MOTUBALMIO Knacca
K pabote Ha ypoKe, CO34aET NOMIOXKMUTEIbHbINM 3MOLMOHASbHbBIM HACTPOW YYaLLMXCS.

JesmenoHocmb yyawuxcs: SMOLMOHANbHO HACTPaMBaIOTCA Ha NpeacTosLyto yuebHyto ge-
ATENbHOCTD.

lMocma+oBka npobnemsi. Kto yctaHoBun y ceba nporpammy v npobosan nNpoeKTMpoBaTb
cBou annapartbl? Kakue ycnexu B 3TOM HanpaeneHun?

[l. 3tan akTyanusaumm n 0606wweHns 3HaHMn — 10 MuH.

JesamenosHocme y4umesns: NpoBoAMT hpoHTaNnbHYylO Geceny; akTyanM3upyeT MMeloLwMecs
3HaHUsA, NoMoraet 0606LLEHNIO TEPMUHONMOIMMYECKMX U MOHATUMHBIX 3HAHUWA B NPeACTaB/NeHU-
AX 0 NoHATUKU «KOHCTpyMpoBaHUWe aeTanen v y3noBx»; NpeasaraeT 3a4adn No NPOEKTUPOBAHMUIO
AeTanen paketbl (co3gaeT NpobnemMHyo cuTyaumio); Nnoby>KaaeT K BbiCKa3blBaHUIO Npensioxe-
HWMK O crocobe U CpeacTBax AOCTUNKEHWUSA MOCTABIEHHOMN LEnu.

Paboma ¢ mepMuHaMu u NOHAMUSMU: KOHCTPYUPOBaHWe, AeTanu, y3/bl, arperarbl, 3Tanbl
CO34aHUA AeTasiu, 3CKU3 U YepTEXK AeTann, COOPOYHbINA YEPTEXK, KOMMbIOTEPHOE NPOEKTMPOBa-
Hue pgetanein, texHonormna CAD /CAM.

JeamenbHocme yyausuxcs: OCyLLEeCTBAAIOT CUCTEMATM3ALMIO NOJyYEHHbIX NpeacTaB/ieHWH
B Buge cxem. OTBeyatoT Ha BOMPOCHI, BbICKA3bIBAIOT CBOW NPEANONIOXKEHUA, NpeanaratoT cno-
cobbl M cpefcTBa JOCTUNKEHUSA LieNn.

,ﬂudakmuqea{ue mMamepuanoi

Mocne 3aBeplueHnUsa 3Tana NPOEKTUPOBaHUS, B XOAe KOTOPOro onpefensorcs oblime xa-
PaKTEPUCTUKM NeTaTesibHOro arnnapara, ero KOMMOHOBKA U TpeboBaHMS K passiMyHbIM y3/iam,
HauuHaeTcs npouecc bonee aetanbHOW paspaboTKM, KOTOPbIA Ha3bIBAETCA KOHCTPYMPOBaHM-
eM. OcHoBHas 3ajaya Ha 3TOM 3Tane MONHOCTbIO AeTaIM3UPOBaTh BCIO KOHCTPYKLMIO, pa3pa-
6oTaTb YepTeXH A5 KAXKAOMU AeTasin, COOPOUHYIO JOKYMEHTALMIO MO OTAE/bHbIM y3/1aM U arpe-
ratam. Ewé coBceM HefaBHO YepTexu BbluepyMBanuCh Ha bymare. 310 Obln OYeHb KPOMNOT/Iu-
Bbli U C/TIOXKHbIM npouecc. [poeKTHbIe MHCTUTYTbI TOro BPpEMEHW NpeacTaBasam cobow 6onblive
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nomMeLleHunA, 3abutble KynlbMaHaMn — cneunasibHbiIMU CTON1IaMMU, I'IpVICI'IOCO6ﬂEHHbIMVI anA
y,EI,O6CTBa yepyeHuA.

Puc. 117. [omelueHne Ans NpoeKTMpoBaHUS

Mocne TakoW TUTAHMYECKOW M KPOMOTIMBOWM paboThbl, ClefoBan MPOLECC Pa3MHOMXKEHUS
yeptexxken. [lanee no 3TMM yepTexkam Ha4YMHANOChb M3roToB/eHWe peTtanen. [na yckopeHus
NPOLECCOB NMPOM3BOACTBA MHOMAA WMCMOJ/b30BASICA 3CKM3 BMECTO YepTexka. ICKU3 — 3TO Obl-
CTpbIi HABPOCOK NO3BONAIOLLMI NepeaaTh pa3Mepbl He OYEHb C/IOXKHbIX AeTasnen.

Ceituac Bcé aktuBHee BHeppsietca TexHonorns CAD/CAM. Kpatko MOXHO cKasaTtb, YTO
3TO CO3AaHWe TaKOW CUCTEMbI MPOU3BOACTBA, rae AeTanu pa3pabarbiBaloTcsa Ha KOMMbloTepax
C noMoLpbio cUcTeM aBToMaTtusMpoBaHHoro npoektupoBanus (CAMP) wnn cuctemsr CAD
(computer aided design) B aHrossbivHOM BapuaHTe. [lanee paspaboraHHas KOMMblOTEpHas
MoZeNb nepefaéTcs Ha CTaHKU C YMCNOBbIM nporpammHbiM ynpasneHue (YIMY), kotopble eé
usrotasnmatoT. 1o HasbiBaetcss CAM cucrema (Computer Aided Manufacturing). UHTterpupo-
BaHHbIE CUCTEMbI, B KOTOPbIX pa3paboTtaHHas geTtanb 6e3 JONrMX KOHBepTauuii nepedaércs Ha
usrotoenenue, Hasbieaetcs CAD /CAM cucrembl. CoBepLUEHCTBOBaHWE 3TOro npouecca BefeT
B NEepCrneKTMBe TaK Ha3blBaeMOro «LucpoBOro NPoOns3BoACTBa». ITO KOHUENUUS OpraHu3aLuu
BCEX 3TanoB NPOM3BOACTBA B €4MHOM BMPTYasIbHOM Cpefe C NOMOLLbIO eAUHOW CUCTEMbI UH-
CTPYMEHTOB MJIaHUPOBaHUS, NPOEKTUPOBAHWSA, MOLAENIMPOBAHUSA, KOHCTPYUPOBAHUS, TEXHOJO-
rMYECKOro MoJe/IMpOBaHUs, U3roTOBEHUSA U NPOBEPKU NPOU3BOACTBEHHbIX NPOLECCOB. 34eCh
MPOUCXOAUT CO3aaHue LUDPOBbIX ABOMHUKOB U3LENUSA, CONPOBOXAAOLLEE peasibHOe U3aenusa
BECb €r0 XU3HEHHbIN LMK,

[ll. 3tan n3yyeHuns Hooro matepuana — 20 MuUH.

LesamensHocme yyumens: 3Hakomut ¢ uHTepdericom CAD nporpammbl «Solid Workss», BblI-
6GOpPOM MIOCKOCTH 3CKM3a, CO3AaHUEM 3CKMU3A, MOyYEHUEM MIOCKOMN AeTau, CIOXKHON 0O6bEM-
HOW JeTanu.

LesamenbHocme yyawuxcs: ocBameatoT MHTepderc nporpammsl «Solid Works», npoektu-
PYIOT XBOCTOBOE ONepeHWe paKeTbl U FONIOBHOW obTeKaresb.

HAudakmuyeckue mamepuanel

MpumeHenue Solid Works ans paspabotku getanei pakertbi.

ITO NpaKTUYecKasa YacTb 3aHATUSA, B XO[e KOTOPOM LUKONIbHUKM OCBaMBAIOT KOMMbIOTEPHYHO
WHXXeHepHyto rpacdmKy. B HacTosee BpeMa CyLlecTByeT MHOXECTBO pasfiMyHbIX CUCTEM, MO-
3BOJISIIOLLMX MPOEKTUPOBATb AETANIU U KOHCTPYKUMKU. HecMOTps Ha HekoTopyto TpyAHOAOCTYN -
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HocTb Solid Works, Mbl BbIOpanu UMEHHO ero M3-3a HaubOosbLLErO NPUMEHEHUS B a3POKOCMU-
yeckom cepe. [1na npoeeaeHUa 3aHATUI Npenoaasarenb MOXET BbibpaTtb Apyryto, 6bonee fo-
CTyNHylO cpepy, Hanpuvep:

— Inventor, KOTOpbIV TOXXe AOBOJIbHO CU/TIbHO PACNpPOCTPAHEH B aBUALMOHHOM OTpac/iu;

— Autodesk Fusion 360 — cpaBHMTEeNbHO MONIOAAaA CUCTEMA NPOEKTUPOBAHUS,

— T-FLEX CAD — cpasHutenbHo Mosnogas poccuickasa CAIMP ¢ 6onblunmMmu nepcnexktuea-

MW BHEPEHUS B OTEYECTBEHHYIO a3POKOCMUYECKYIO 00nacTb.

Mowarosoe onucaHue pabotbl B Solid Works 6bi10 661 04eHb 06EMHBIM U HE UMEET OCO-
6oro cmbicna. MNpenogaeartenb AOMKEH BNAAETb 3TOW CUCTEMOM JANEKO 32 PAMKaMU NPaKTUKY-
Ma B 3TOM Kypce. BmecTe ¢ TeM, MMeeTcs orpoMHbIi BbIOOP MHOpMaumMK Ans 0cBoeHus pabo-
Tbl. Hanpumep oyeHb cucTeMHO NpeacTaBieH Kypc Ha toTyb-kaHane SolidFactory. Buaeoypoku
SolidWorks: https: / /www.youtube.com /watch?v=JW-0OCsQ9mME.

IV. Otan KoHTpONA yCBOEHUA U KOppeKuun olwmnboK — 10 MUH.

JesamenobHocme yyumens: opraHusyet pediekcuio paboTbl yHalmxcs ¢ NporpaMmmon, npo-
BepseT pa3paboTaHHble yHeHUKaMK MOLESM AeTaNlen paKeT, npeanaraet NpoaoIXnUTb paboTy ¢
NMporpaMMon foma, CKayaB M YCTAHOBUB €€ HAa CBOEM KOMIbIOTEPE.

LesmenbHocme y4yawuxcs: CpaBHUBAIOT KAYECTBO CO3[AHHbIX AeTanen paKeT, aHanu3upy-
IOT OLUMOKM U HENOHMMaHMKA B paboTe, HAMEYaloT M/laHbl Aa/IbHENLLEN AEATENbHOCTHU.

[na KoHTpons ycBoeHus matepuana ypoka Hafo NMOHMMaTb YeMy HayYyuSIMCb yyaluuecs.
OHM foMKHbI 3HATD:

— uHTepdenc nporpammbl Solid Works;

— co3paHuve darnna getany u npegBapuTesibHble HACTPOMKK;

— BbIOOP MNOCKOCTU 3CKU3a;

— CO3[aHue 3CK13a B BbIOBpaHHOW NNOCKOCTH;

— TMOHATUE ONPeAenEHHOro 3CKU3a, U yMeHWe Co3JaBaTb TakMe 3CKM3a, KaK 3anor npo-

(heccroHasbHOM M Ka4ecTBeHHOW paboTbl;

— nonyyeHue TPEXMEPHOW feTalu MeTOAOM BblAAB/IMBAHWUS 3CKMU3a BAOJb NPSMOM;

— rnosyyeHue TpEXMEPHOW AeTasiM METOLOM MOBOPOTA 3CKU3a BOKPYT OCH.

KoHmponbHsie Bonpocei.

1. Yto Takoe >KM3HEHHbIN LMKN u3genma’?

2. Yem omnmMyaeTca MoaennpoBaHue, MPOEKTUPOBaHWE U KOHCTPYMpPOBaHUe?

3. Y10 Takoe «umndpoBoe NPOU3BOACTBOY ?

4. Kakune cnocobbl co3gaHus TpEXMEpPHbIX AeTaniei Bbl 3HaeTe?

3aHnaTtue 4 «MpoekTHasa pabora “Co3zpaHue aspokocMuueckoro annapara”
dtan 1»

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: co3naHve npoekTa a3poKOCMMUYECKOro annapara no TEXHUYECKOMY 3aiaHMIo
n 3D-06pa3o. ero getanen.

MnaHupyembie pesynbrarhbi:

— nosyyeHue obLLEero YepTerka a3poKOCMMYECKOro annapara ¢ 3a4aHHbIMU TEXHUYECKUMM

XapaKTepUCTUKaMU;

— OnTMMMU3aLMsA NapaMeTpoB annapara;

— nonyyerve 3D-mMopenen fetanen KOHCTPYKLUH.

Bpemsa peanusauyuu: 1 akagemumyeckum yac.

CpeancTtBa 06y4eHHUA: KOMMbIOTEP YYUTENS, MPOEKTOP, MHTEPAKTUBHAA AOCKA, KOMMbtOTE-
pbl ydawmxcs ¢ yctaHosneHHbiM 10 «Solid Works».

OcHoBHble NOHATUA: JeTaNb, y3en, arperar, cbopka, conpsykeHue, UHTepdepeHLms.
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Xog ypoka
|. 9Tan NocTaHOBKM LEeNu 1 3aad ypoKa, MOTUBALMK K yHeBOHOW 0eATeNnbHOCTM — 5 MUH.

JeamensHocme y4umesns: NpoBepPsET rOTOBHOCTb K YPOKY, (hOpMUPYeT MOTUBALMIO Kiacca
K paboTe Ha ypoKe, CO34aET NOJSIOXKMUTE bHbIM 3MOLMOHASbHBIM HACTPOW YYaLLMXCS.

JesamenbHocmb yyauwuxcs: 3MOLMOHANIbHO HACTPaMBaIOTCA Ha NpeacTosALyto yyebHyto ae-
ATENIbHOCTb.

locma+oBka npobaemeol. Kto yctaHoeun y ceba CAD-nporpammy u npobosan cosgasarb
netanu? Kakve 3atpyaHeHUs BO3HUKanu?

Il. Itan aktyanusaummn n 0606LieHns 3HaHUn — 10 MUH.

HesmenosHocms yyumens: npoeBoauT poHTanbHyl0 Gecepny; aKTyanM3upyeT UMelomecs
3HaHUA, NoMoraeTt 0606LLEHNIO TEPMUHONOMMHYECKUX U MOHATUIHBIX 3HAHWUA B NPeACTaBleHUAX
0 noHATUM «KoHCTpynpoBaHWe y3/10B U MEXAHU3MOB M3 HECKOJIbKMX AeTaNieny»; npeanaraeT 3a-
[ayn No KOHCTPYMPOBaHMUIO MEXaHM3Ma CUCTEMbI CMAaceHUs paKeTbl (CO3AaET NpobneMHyo Cu-
Tyaumio); noby>KaaeT K BbiCKa3blBaHWIO NPEAsIOKEHUM O crnocobe U CpeacTBax LOCTUNKEHUS
NOCTaB/IEHHOW LeNu.

Paboma ¢ mepMuHamu u NOHAMUAMU: 3CKWU3 y3/1a WX MEXaHW3Ma, OEPEBO KOHCTPYKLUH,
COOPOYHBIN YEPTEXK.

JesamenbHocmb yyaujuxcs: OCyLLEeCTBASAIOT CUCTEMATU3ALMIO MOYYEHHbIX NPeaCcTaBAeHUH
B Buge cxeM. OTBevaloT Ha BOMPOChHI, BbICKA3bIBAIOT CBOU NPEANOJIOKEHUA, NpeanaralT cno-
cobbl ¥ CpeacTBa AOCTUNKEHUSA LENN.

Audakmuyeckue mamepuanel

[aHHOoe 3aHATME ABNAETCA NPOAO/IKEHUEM 3aHATUSA 3.

BosblLuyIo U CNOXKHYIO KOHCTPYKLMIO, COCTOSLLYIO M3 MHOXECTBA [AeTasiei, peaKo Korga co-
6upatoT cpasy uenvkoMm. lopasgo npolye BHavYasne CoeanHATb AeTanu B HEOObLUME 3/IEMEHTDI,
a NoTOM Y)Ke U3 HUX CoBUpaTb KOHCTPYKUMio. Takue Hebosblume cOOpPKM AeTanei HasbiBaloTCA
nunbo ysnamu, nnbo arperatamu. B uém 3gecb otnume? Ysen — 3to cbopka, Kotopas He MO-
KET BbIMNONHATb Kakue-1Mbo dyHKUMK, a arperar B OTAE/IbHOCTU OT COOPKM MOXKET BrOJHE ca-
MOCTOSTENIbHO BbIMOJIHATL KaKylo-nMbo dyHkumio. Hanpumep, Hacoc B aBTOoMObGUNEe MoKeT
ObITb MCMONb30BaAH A1 NPOKaYKM KMAKOCTM M BHE camoro asTomobuns. Kakve cbopku B Ha-
el paKeTe MOXKHO CYMTaTb y3/1aMu, a Kakue arperatamu? NposeanTe MUHKU-AUCKYCCUIO C yye-
HUKaMM.

Kpome Toro, otaenbHbli y3en unu arperar MOXeT BbICTynarb B Ka4ecTBe AeTasi B nocneny-
lower cbopke. Takon cBoeobpasHbIi MPUHLMN MATPELLKMK.

B 3noxy foKOMMbIOTEPHOIrO KOHCTPYMPOBAHWUSA HYXKHO Oblio obnaaath HesaypsaaHbIM Npo-
CTPaHCTBEHHbIM BOOBGpaXeHWeM, YToObl CO34aTb YEPTEXM AeTanen, Kotopble 6bl NOTOM TOYHO
cobupanuchb B y3en. BHeceHue ncnpasneHuii B yepTtexku, ns-3a npobnem rnpu cbopke 6biim ya-
cTbiM siBneHveM. Ceiyac otaenbHble AeTaNn MOXKHO €LLE A0 U3roTOB/IEHUs cobpaTb BUPTYyasib-
HO B y3en v y6eamuTbCa, YTO BCE COBMadaeT, Kak U TpebyeTcs OT KOHCTPYKLUUK.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MuUH.

JesmenbHocme ydumens: 3HaKOMMT C ocyLlecTeieHneM cbopku yana unm usgenus e «Solid
Works», cnocobamu conpsskeHus getanei B cbopke M NpoBepKu MHTepdepeHLmm.

JesmenbHocme yyauuxcs: NPOEKTUPYIOT AeTann u COOpKy MexaHu3Ma Bbibpoca napalutora.

,ﬂudakmuquKue mMamepuaniel

Bce BbileckasaHHoe peanusyetcs B co3gaHumn cbopku B Solid Works.
[na co3pnaHna c6opKM Mbl AOMKHBI CO34aTb HOBbIN haiin, HO He aeTanu, a cbopku. OH nme-
eT cneuunanbHbiv bopmar. Npu ero oTKpbITUM B MEHIO MPOrpamMMmbl NOABNAETCA HOBAsA BEPXHASA
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naHenb — cbopka. N oTKpbIBalOTCA BO3MOXKHOCTU TaKUX Onepaumi Kak gobasneHne HOBOM ae-
Tanu, BBEAEHWE YC/IOBUIM CONPSAXKEHUA AeTaNen.

[naBHbIM yMeHWEM, KOTOPOEe HY)KHO COpPMMPOBATH Ha 3TOM 3Tare, ABNAETCA NOHUMaHWe
KaKue YC/OBWUA COMPSIKEHUS HYXXHO CO3AaTb, YTOObI NPaBUIbHO CoeauHUTL aeTanu. B cnyyae
HeNpPaBWIbHOIO COEAMHEHUS OAHa AeTaslb MOXKET HadyaTb NepeMeLLaTbCs OTHOCUTENIbHO ApY-
ron, paspyLuas cbopky.

B kauecTtBe npakTuku yyawmecs aenaiot cOOpKy KOHCTPYKLMK paKeTbl U OTAENbHO cobupa-
OT MEXaHU3M CUCTEMbI CNaCeHUs.

Ho uto penatb, ecnmn cnpoeKkTMpoBaHHbIE HAMM AeTanu BCE-TAKWU He CTbIKYIOTCS ApYr C ApYy-
rom? lNpwu BUpTyanbHOM COOPKE MOXKHO HEe 3aMeTUTb, KaK OaHa AeTasb Bowa B APYryto.

Takol achcheKT B KOMMbIOTEPHOM KOHCTPYMPOBAHUM HasbiBaloT MHTepdepeHunen. OueHb
Ba)XHO Npu cOOpKe 0BHAPYKUTb MHTEPdEPEHLMIO U BOBPEMS UCNPaBUTbL AeTanu. B npotneHom
cnyyae, NPUAETCA AOrO NOArOHATL AETaNIM UK AaXKe NepeaesnbiBatbh UX 3aHOBO. [Ina obHapy-
YKeHus nHTepdepeHLmnn B COOpPKe UCMONb3yeTCa BepXHAS BKMaaKa «AHanusmposartb». OTKpbIB
€€, MOXKHO 0BHapYXWTb KOMaHay «MNpoBepKa MHTepdepeHummn». [pu 3anycke 3Tor KoMaHApl
Bbl YBUAMUTE BCE MECT], Ife NPUCYTCTBYET UHTEpdepeHUHms.

BaxHo!ll Bpems pns npaktukyma orpaHuyeHo. PUCK He 3aBepLUMTb MPOEKT OYeHb BEJUK.
[lna 3KOHOMUKM BpeMeHW MOXKHO caenaTh crefyloLuee.

1. Bblgatb yyawmmcsa 4yactb getanen yxe crnpoekTupoBaHHbiMU. Hanpumep, 3D-mopenb
cepBoOnpuBOAa, Nnarbl 3NeKTPOHUKKU, MOAEesb Koprnyca pakeTbl. B 3ToM HeT HMYero cTpaluHoro,
TaK Kak U B peasibHOW >KM3HW He BCe AeTaNv NPOEKTUPYIOTCA U M3roTaB/IMBAOTCA HAa OQHOM
npeanpuaTMU. HekoTopble aetanu NpuxogAaT oT CTOPOHHMX nocTaslukos. Celyac Mx BCE ya-
e cHabKaloT uMdpPOBLIMU ABOMHUKAMMU, Y4TODbI pa3paboTyMK MO MCMONb30BaTb UX B CBOMX
KOHCTPYKUMSAX.

2. Ucnonb3oBartb KOMaHaHyto paboty, pa3bus yueHMKOB Mo KomaHaam B 3-4 yenoseka. [na
BbIMNOJIHEHUSA NPOEKTa Bbl CMOXETe pacnapansienunts paboty B komaHge. Pacnpepenve mexay
coboi 0643aHHOCTH, YYEHUKU CMOTYT BbIMOIHUTbL 3aJaHUA 3HAUYUTENbHO BbicTpee.

IV. 9tan KoHTpONA ycBOEHUA U KoppeKuun olwmnboK — 10 MUH.

JesamenobHocme yyumens: opraHusyet pediekcuio paboTbl yHalmxcs ¢ NporpaMmmon, npo-
BepseT paspaboTaHHble YYEHUKaMM NMPOEKTbl CUCTEMbI CMACeHUS.

JesmeneHocms yyauwuxcs: CPaBHUBAKOT XapaKTEPUCTUKKU CNPOEKTUPOBAHHbIX PaKeT, aHa-
NIU3MPYIOT OLUMOKM U HEMOHMMaHKA B paboTe, HAMEYAIOT M/laHbl AasIbHENLLEN AEATENbHOCTHU.

KoumponsHeie Bonpocei.

1. Yewm arperar otimMyaetca ot c6OpPOUHbIX Y3/10B KOHCTPYKUMKU?

2. Nepeuncnute BUABI CONPSXKEHWUIN, KOTOPbIE Bbl 3aNOMHUIIN.

3. Y1o TaKkoe uHTepdepeHumns B cbopke?

4. Kakum ob6pa3oM B co3gaBaemMyto COOPKY MOXKHO BKJHOUMTb YXKe UMetoLytocsi COopKy?

3aHAaTHe 5 «COBPEMeHHbIe CUCTEeMbl ynpaBJieéHUA netareésibHbiIMU annapataMu»

Tun ypoka: KOMOMHWMPOBAHHbIN.

Llenb ypoka: nepBoHayanbHOe 3HAKOMCTBO C KOHCTPYKLMEN CUCTEMbI YNpaBieHUa aspo-
KOCMMYECKUM arnmnaparom.

MnaHupyeMblie pesynbraTthbi:

— MOHMMaHWe y4yalmUMmKCA CYTU OCHOBHbIX NapaMeTpoB MoseTa;

— co3paHue obLen CXeMbl KOMMbIOTEPHOIO YNPaBIEHWUs annaparoM;

— U3y4yeHue KOHCTpyKumn Arduino-HaHo;

— UM3y4yeHue patymka Bbicotbl BMP-180;

— M3y4YeHWe KOHCTPYKUMM 1 paboTbl cepsonpusoaa SG-90;

— cbopKa pagnoaneKTPOHHOW YacTh a3POKOCMMUYECKOro annapara.
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Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpepnctBa 06y4eHUA: KOMMbIOTEP YYUTENsA, MPOEKTOP, MHTEPAKTUBHAA LOCKA, KOMMbloTe-
pbl yyawmxcs ¢ yctaHoBneHHbIM [0 «Arduino», octyn B MHTEPHET.

OcHOBHbIe NOHATUA: NapaMeTpbl NONETA U COCTOSSHWUE CUCTEM annapara, AaT4YMKU U UC-
NOMHWUTENN, CXEMA YNpPaBNeHUs fieTaTe/lbHbIM annapaToM, nporpamMmMa noneta.

Xog ypoka
|. 9Tan NoCcTaHOBKM LEeNu 1 3aad ypoKa, MOTUBALMK K yHeBOHOW 0eATeNnbHOCTM — 5 MUH.

LesamenosHocmes yyumesna: npoBepsieT roTOBHOCTb K YPOKY, hopMUpyeT MOTMBaLMIO Knacca
K paboTe Ha ypoKe, CO34aET NOJSIOXKMUTE IbHbIM 3MOLMOHASbHBIM HACTPOW yYaLLMXCS.

JesamenbHocmb yyauwuxcs: 3MOLMOHANIbHO HACTPaMBaIOTCA Ha NPeaAcToALLyto yyebHyto ae-
ATENbHOCTb.

locmaHoBka npobnemel. Kakas 3 KOMaHA MONMHOCTbIO CMPOEKTUPOBaia KOHCTPYKLMIO
cBoen paketbl? Ha ckonbko cnaskeHo paborana komaHaa?

Il. 3tan aktyanusaummn n 0606LieHns 3HaHUn — 10 MUH.

HesmensHocms yyumens: npoeBoauT poHTanbHyl0 Gecepny; aKTyanM3upyeT uMelomecs
3HaHuWs, NoMoraeT 0600LLEHMIO TEPMUHOMOrMYECKMUX U MOHATUMHBIX 3HAHWA B NPEACTaBIeHUAX
o noHatumn «Cnocobbl 1 cUCTEMbI YNpaB/eHUSA NleTaTeslbHbIM annaparom»; Noby»KaaeT K BbiCKa-
3blBAHMIO MPEANOXKEHUI O crnocobe 1 cpeacTBax AOCTUXKEHUA NOCTaBIEHHOW LeNH.

Paboma ¢ mepmuHamu u noHsmusamu. lNapameTpbl noneta — BbICOTa, CKOPOCTb, KPEH, TaH-
rax, pblCkaHbe, KOopAWHaTbl eTatenibHoro annapara. [porpamMma nonéta. AapokocMuyeckas
padMO3/eKTPOHUKA — 3/1ieMeHTHasA 6asa M 0cobeHHOCTM cUCTEMOTEXHUKWU. PesepeuposaHue.
KoHTposb napameTtpos ¢ nomoupto garymkos. O6uias cxema KOMMbIOTEPHOW CUCTEMbI YMNpaB-
NeHus netatesibHbiM annapartoM. Llncdpoebie n aHanoroebie patunku. LLIMpoTtHo-uMnynbcHasn
moaynaumsa (LUMM) ons ynpaBneHus UCNONHUTENSIMMU.

LesmenbHocme yyau,uxcs: OCyLLeCTBASIOT CUCTEMATMU3ALMIO NOMYYEHHbIX NpeacTaBleHUH
B Buge cxeM. OTBevaoT Ha BOMPOChHI, BbICKA3bIBAIOT CBOWU NPEANONIOXKEHUA, NpeanaratoT cno-
cobbl ¥ CpeacTBa OOCTUNKEHUSA LENN.

,ﬂuaakmuqea(ue mMamepuaniel

[naBHbIM NpegHa3Ha4YeHWe a3pOKOCMMYECKOro annapara ABseTcs Noner.

B nonéte o4eHb 4acTto BO3HMKAET HEOOXOAMMOCTb M3MEHEHWUS C/IOKMBLUErOCS ABUXKEHUS.
ITO ¥ KOPPEKTUPOBKA TPAEKTOPUU UM MONOXKEHUS annapara, CoBepLUeHne MaHEBpa, BbINoJI-
HeHWe 3agaHHOM nporpammbl. Ha 3ape pa3ButuA aBuauuKn PyHKLMIO yrpaBieHUs OCYLLEeCT-
Bnsn nunot. OH 3puTeNbHO aHaNM3UPOBas CUTYaLMIO, BO3HWKAIOLLYIO B MOJIETE, U CBOUMU pYy-
KaMu M HOraMu MpPUBOAM/ B AEUCTBUE OpraH yrnpaefieHus camonetoM. Yacto nunotbl owmba-
MCb, M MHOrOa 3TO MPUBOAMMO K MNeyvasibHbiM MOCAEACTBUAM. TaK MOSABUAUCH MpUOOpbI,
“3MepsioLLMe napameTpbl noneta. Bce napameTpbl MOXHO pasfennTb Ha BHELLHWE, KacatoLu-
€csl TpaeKTopuKu noseta, U BHYTPEHHWE, XapaKTepU3yloLMe COCTOSSHUE CUCTEM KOHCTPYKLMM
a’poKocMuyeckoro annaparta. Kakve napametpbl noneta cywecrtsytot? lNpegnoxurte yyawmm-
CA BblCKa3aTb CBOE MHEHMe.

MNepeuncnum camble BarKHblE U3 HUX:

— BbICOTa NoJseTa;

— BeJINYMHA CKOPOCTU U €€ HanpaeBfieHHe;

— yhaneHue annapara OT Kakow-Mbo 3agaHHOW TOYKM, HanpuUMep CTaHUMK CBA3M, a3po-

ApOMa;
— KOOpAMHaTbl annapara OTHOCUTENIbHO MOBEPXHOCTH;
— YCKOpeHWe, KOTOpPOEe MUCMbITbIBAET annapar.
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MNouHTepecymnTech, U3BECTHBI NIN yHaLLMMCA TaKMe NapameTpbl KaK: KPeH, TaHrax, pbiCKaHbe
(nnm kypc).

70 ymbl, KOTOpble ONpeaenstoT HanpaeieHWe NOBOPOTA KOpnyca feTateslbHOro annapara
BOKPYI CBOMX OCEW, MPOXOAALLMX YEPES LEHTP MACC annapara.

Taurax Kpen Peickanne

Puc. 118. NapameTpbl nonéTta camonérta

Kak npaeuno, usmMeHeHue 3TUX YrNoOB BEAET K U3MEHEHMWIO HanpaB/ieHUss CKOPOCTH M U3Me-
HEHWIO TPAEeKTOPUW ABUXKEHUSA annapara.
Insa Hy>kp aBMauum 6b110 CO34aHO MHOXKECTBO NPMOOPOB, M3MEPSIOLLMX Pa3/iMyHble napa-
MeTpbl ¥ NO3BOJAOLWMX NMUNOTY KOHTPOIMPOBAaTL NONET. U3MeHeHWe BENNUYUHBI, HANPUMEP Bbl-
COTbl, B KOHEYHOM MTOre MPUBOAMIIO K M3MEHEHMIO MOJIOXKEHUA CTPESIKM Ha LKane npubopa.
7O U3MeHEeHUe NeTYMK UKCUPOBAS U NpeanpUHUMan ynpasnstoLline 4eNCTBUS.
Y)ke npu nepsebix NoNETax B KOCMOC NapaMeTpoB CTasio Tak MHOMO U U3MEHEHUe MUX TaK Obl-
CTPOTEYHO, YTO BCTas BONPOC 06 aBTOMATUYECKOW CUCTEME yNpaB/ieHuUs.
CambiMK 3¢pheKTUBHLIMK COBPEMEHHBIMU CUCTEMAMU YNpPAB/IEHUA SABASAIOTCA CUCTEMbI UC-
NoNb3yloLMe 3NEKTPOHUKY, NPUYEM B OCHOBHOM LU POBYIO, CO34aHHYI0 Ans paboTbl npoLec-
COpOB.
Kak pabotaeT Takas cuctema ynpasseHus?
C nomolublo AatyMKoB npoueccop nosydaeT MHdopMauuio o napamerpax nonéra. Hdar-
YMK — 3TO MOTOMOK aBuaLMoHHoro npubopa. CyTb Ntoboro garymka 3to npeobpasoBaHue Ka-
KOW-IMOO (hM3NYECKOW BENIMYMHBI B 3IeKTPUYECKUi curHan. Hanpumep, Tepmopesuctop. Mpu
M3MEHEHUU ero TeMnepaTypbl MEHAETCSA €ro 3/1eKTPUYECKOE CONPOTUBNEHUE. A ero HEC/IOXKHO
npeobpasoBatb B HanpsiXKeHKe.
DneKTpUYecKne curHasbl AeNATCa Ha:
— HenpepbiBHbIE — 3TO KOMAA CUrHas MeHAETCA AOCTaTOYHO M/IaBHO M NMPUHUMAET CaMble
pasHble 3HaYeHUs B HEKOTOpPOM AuanasoHe. Hanpumep, ot Hyns go 5 Bonbt. Takue cur-
Hasibl Ha3blBaIOT eLé aHanoroebiMu. [Mo-aHruicku analog;

— npepbIBUCTbIE (OUCKPETHbIE) — KOrAa CUrHan MEHSIETCA CKauykoM W ASiA Hac BayKeH
MMEHHO caM akT ckayka. Hanpumep, C BbICOKOro HanpsiXKeHMA Ha HU3Koe. Takue cur-
Hanbl eweé HasbiBaoT uncposbiMU. Mo-aHmuicku digital.

[latunkm GbiBalOT Kak aHanoroeble, Tak U 6onee coepeMeHHble — uMdpoBblie. AHaNOroeble
CUrHasnbl He rogAaTca ans undposor obpaboTku. U npexae 4em nonactb Ha 06paboTky B npo-
Leccop, ux npeobpasyiot B undposor ¢ nomolubio ALLIN — aHanoro-undpposoro npeobpaso-
gatensa. AL moxeT 6bITb BCTPOEH B MUKPOKOHTPOJIIEP UM NPEACTaB/IATb OTAe/IbHOe YCTPOM-
CTBO.
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CurHasnbl, NOCTyNUBLUME B MUKPOKOHTpOJINEP, 06pabarbiBaloTcs C NOMOLLbIO NMPOrpaMMmbl,
KOTOpasi XpaHUTbCA B MAaMATU MUKPOKOHTpoOIepa.

CHT'HAJI

~ AHAJIOTOBBIIA
CUTHAIT

Puc. 119. O6pabotka curHana

KoHTponnep, Ha OCHOBaHWM MOJMyYEHHbIX AAHHbIX, 0O6pPabOTaHHbIX NPOrpaMMol BblAAET
KOMaH[bl Ha BHELLHWE UCMOJIHUTENIbHbIE YCTPOWCTBA. MX TOXKe MOXXHO NoaenuTb Ha ABa TUna:

— JMCKpeTHble, paboTaioLiue No NpUHUMMY «BKIOYEHO-BbIKNtoYeHo». Hanpumep ceeto-
Avon, pene, 3NeKTPOMarHWTHas 3allenka u T. n.;

— C NnaBHbIM U3MeHeHneM cpabaTbiBaHus. K 3TOMy TUNY MOXXHO OTHECTU CBETOLMOL, C U3-
MeHseMoi sapkocTbio, RGB-ceetoanos, perynsatop obopota 3neKkTpoaBuratens, CEpBo-
np1BozA, NOBOPAYMBAIOLLMIM OCb HA 33JaHHbIN YroJ.

Kak undpoBoit KoHTposiep MOXKeT ynpaBnATb NIaBHbIMU USMEHEHUAMU? ITO OCYLLECTBNSA-

€TCS C MOMOLLbIO LUIMPOTHO-UMMYNIbCHOM Moaynsaumu (LUAM).

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MuUH.

LesmenbHocme yyumesns: 3HaKoMUT ¢ ycTponcTBoM Arduino-HaHo, Ha3Ha4YeHWeM «MUHOBY

Ha nsiare, CNoCOOOM MOAKNOYEHUS BHELLHUX YCTPOUCTB. 3HAaKOMUT C YCTPOWCTBOM U BbIBOAA-
MUK Jatyuka gaeneHus (bapometrpom) BMP-180 u cepsonpusogom SG-90.

JesmensHocme yyawuxcs: paspabarbiBatoT CxemMy NOAKIOUYEHUS U OCYLLECTBASIOT MOHTaX

3N1EKTPOHHOrO BnoKa.

,[luaakmuqec:(ue mMamepuaniel

Tenepb, Koraa Mbl MO3HAKOMUWUCH C Ga30BbIMM NPeACTaBNEHUAMU, NEPENAEM K NPaKTUKe
CO3AaHK1A NONETHOrO KOHTPOIIepa A4 Hallero fietatesibHOro annapara.
Msbi 6ynem ncnonb3osatb nnaty Arduino-HaHo. BoT e€ BHelHWit BUA, U YCTPOUCTBO.
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Puc. 120. MNnarta Arduino-HaHo

MNoopobHoe onucaHve nnatbl MOXHO HaWTM Ha caute http:/ /arduino.ru/Hardware /
ArduinoBoardNano.

K nnare mbl 6yaem nogkniodatb atmocgepHbii 6apometp Ha nnate BMP-180, ¢ nomouubio
KOTOPOro Mbl 6yaem M3mMepsATb BbICOTY NOMETa.

Puc. 121. U3mepeHune BbiCOTbI MONETa

MoapobHoe onucaHWe aaTymKa, CXeMbl €ro NMOAK/OUYEHUS U NporpaMma paboTbl C HUM Haxo-
auTca Ha cawmte https: / /robotclass.ru /tutorials /arduino-pressure-sensor-bmp 180-bmp085 /.

B kauectBe MCMOMHMTENBHOMO YCTPOMUCTBA, NPMBOAALLErO B AEMCTBUE CUCTEMY CMaceHus,
Mbl ByieM UCnosib30BaTh aHanorosbii cepsonpusog SG-90.
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SERVO MOTOR SG30 DATA SHEET
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Puc. 122, AHanorosbii cepsonpueog SG-90

Ero onucanue n cnocob noaxntouerus https: / /arduinoplus.ru /kak-podkluchit-k-arduino-
micro-servoprivod-sg90 /.

Cxema Hawlero nonéTHOro KOHTposiepa npeacTtaenset cobon nnary Arduino-HaHo, K KOTo-
POV NOAKJIIOYEH AATUYMK BbICOTbI U cepBonpuBos. B nonére koHTponnep, npuHuMasn curHanbl ot
[ATYMKA BbICOTbI, ONPEAENseT MOMEHT Nepexoda C pexxuma Habopa BbICOTbl, Ha PEXKUM CHUXKE-
HUA U NOJAET KOMaHAy Ha CEPBOMNPUBOA, KOTOPbIM NPUBOAUT B LIEUCTBUE CUCTEMY CMACEHUS.

IV. 3Tan koHTpoONA yCBOEHMSA U KOppeKuun owmnbok — 10 MuH.

LesamenbHocme yyumens: oCcyLLeCTBASET KOHTPOJIb NOMYYEHHbIX 3HAHWIM MO MOHTAXY 3/1eK-
TPOHHbIX CXEM, OpraHu3yeT pedeKcHio paboTbl yHaLLMXCA MO MOHTaXy, MPOBEPSAET NpPaBusib-
HOCTb COOPKM 1 KAYeCTBO 3N1EKTPOHHbIX BIOKOB.

JesamenbHocmb Yy4auiuxcs: aHanM3UPYyIOT OWKOKU U HEMoHWMaHua B paboTe, HameualoT
nnaHbl fanbHenLen AeaTenbHOCTH.

KoumponsHeie Bonpocei.

1. Yem otnnMyaeTca aHanorosbi CMrHan oT uudposoro?

2. Yto TaKoe TaHrax, pbiCKaHbe, KpeH?

3. Y70 03HaYaeT TEPMUH «AaTYMK» ?

4. Kakue cbyHKLUUM BbINOMHAET NPOLLECCOP B CUCTEME YNpaBneHUs?
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3aHaTtue 6 «PazpaboTka 31eKTPOHHbIX CUCTEM AJIA a3POKOCMUYECKUX
annapartoB. [lpakTMKyM nporpaMMUpoOBaHUA NONIETHOIO KOHTPoOJINepa»

Tun ypoka: KOMOMHUPOBAHHbIN.

Llenb ypoka: cozgaHue nporpammbl 4sis NoNETHOrO KOHTpossiepa Ha 6ase Arduino-HaHo.

NMnaHupyembie pesynbrarhi:

— MOHWMaHue NPUHUMNOB NporpamMMmupoBanus Arduino;

— HanucaHue NpocTenLlein NporpaMmsi;

— HanucaHue NporpaMmbl yripassieHUs CEpBONPUBOAOM;

— HanucaHue nNporpammbl Noy4YeHUsa faHHbIX ¢ agardvka BMP-180;

— co3faHue obLen NporpamMmmbl ynpaeieHns NONETOM.

Bpema peanusauuu: 1 akagemumyeckui yac.

CpeacTtBa 06y4eHHUA: KOMMbIOTEP YYUTENS, MPOEKTOP, MHTEPAKTUBHAA AOCKA, KOMMbtOTE-
pbl ydawmxcs ¢ yctaHoeneHHbiM 10 «Arduino», pocTtyn B MHTEPHET

OCHOBHble MOHATUA: CKETY, OCHOBHble GNIOKM CKeTYa, MPOrpaMMuMpoBaHWe B cpeae
Arduino Ha s3bike Cu.

Xog ypoka
|. 3Tan NoCcTaHOBKM LEeNu 1 3aad ypoKa, MOTUBALMK K yHeOHOW AeATeNbHOCTU — 5 MUH.

LesmenbHocme yyumens: npoBepsieT FOTOBHOCTb K YPOKY, (hopMUpyeT MOTUBALMIO Knacca
K paboTte Ha ypoKe, CO34aET NOOXKMUTE IbHbIA 3MOLMOHA/bHBIN HACTPOM yYaLLUXCA.

JesmenbHocmb yyauwuxcs: 3MOLMOHANIbHO HACTPaMBAIOTCA Ha NPeAcToALLyto yyebHyto ae-
ATENbHOCTb.

lMocmaHoBka npobnemel. Kto umeeT onbIT nporpamMmmupoBaHus Jlero-poboTos Mnm apyrux
poboTorexHuueckunx cuctem? Kro nocmorpen onucanune Arduino? Kro Hawen Data-sheets Ha
JaTYNKKU U CepBONPUBOAbI?

[l. 3tan aktyanusaummn n 0606uieHns 3HaHUn — 10 MUH.

JesamenobHocme yyumesns: NnpoBoaMT hpoHTaNbHYlO Geceny; akTyanMsupyeT MMeloLmecs
3HaHusA, noMoraet 0606LEHNIO TEPMUHOIOrMYECKUX U MOHATUWHbBIX 3HAHUA B NPEeACTaBNEHUAX
0 NOHATUU «MUKPOKOHTPOSINEP U €O NPOrPAMMUPOBAHMEY.

Paboma ¢ mepmuramu u noHamusmu. CKeTy, OCHOBHble 6/10ku cKeTya. [Tporpammuposa-
Hue B cpepe Arduino Ha asbike Cu.

JeamenbHocme yyausuxcs: OCyLLeCTBASIOT CUCTEMATU3ALMIO NOMYyYEHHbIX NpeacTaBleHnH
B Buge cxeM. OTBevaloT Ha BOMPOChHI, BbICKA3bIBAIOT CBOU NPEANOJIOKEHUA, NpeanaraT cno-
cobbl ¥ CpeaCcTBa AOCTUNKEHUSA LIENN.

Audakmuyeckue mamepuanel

NHdopmaumio o nporpammupoBaHun Arduino uenecoobpasHee BCero nosiyyarb He W3
npeanaraemoro nocobus, a Ha caute http: / /arduino.ru/Arduino_environment. Ha atom e
caviTe onucaHbl NPUEMbI MPOrpaMMUPOBaHUSA, U UMeeTCs cnpaBoYHUK a3bika Arduino CU. Usy-
YyeHWe NPOrpaMMMPOBAHUA YUYWUTENIEM Jlyylle BCEro OCYLLEeCTBAATb B TOM WH(OPMaLUOHHOM
MPOCTPaHCTBE.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MuUH.

JesmensHocme yyumens: 3HAKOMUT C METOAMKOW pa3paboTku cketya B cpepe Arduino,
KOMNUAsSILMEN M NpoLunBKOM cKkeTya B Arduino, onepatopamu nonyyeHuve nHcbopmaumm ¢ gart-
YMKOB W yNpaBieHUsi CEPBOMNPUBOLOM.

JesmeneHocme yyawuxca: ocBavBaloT METOAUKY nporpamMmmupoBanus Arduino. MuwyT Te-
CTOBble Mporpammbl paboTbl C JaTYMKaMK U CEPBOMPUBOAAMM, NULLYT 0bLLYyO NporpamMmy Ans
MONETHOro 3aAaHus.
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HAudakmuyeckue mamepuanel

[lnsa 3aHATUIM CO LLIKONIbHUKAMMU XKenaTesibHO NpeaBapuTenbHO YCTaHOBUTL cpeay paspabor-
kv ana Arduino u ybegutbcs B €€ pabotocnocobHoCTH.

3a ypok c yyawmmuca otpabarbiBaeTca HanucaHWe CKpeTya AJiA ynpas/ieHWUs CBeYeHUeM
ceeToguopna Ha nnarte (13 pin).

OpfHa 4acTb yyawmxcss ocBaMBaeT Nporpammy yrnpae/eHus CepBONPUBOAOM, a apyras no-
nydyeHue nHdopmaummu ¢ bapoaatumka.

[anee y4acTHUKM KOMaH NPOEKTOB OObeAMHAIOTCA A8 CO3AaHWe Mporpammbl yrpasne-
HWA CUCTEMOW CraceHus B NONeTe.

B ycnoBusax HexBaTKu BpeMeHW BO3MOXKHO MpefoCTaB/IeHWEe IMCTUHIA FOTOBOW NPOrpammbl
C Uesblo U3yYeHUs eé LUKOJIbHUKaMH.

IV. 31an KOHTPONA yCBOEHMA U KoppeKuun ownbok — 10 MUH.

HesmenoHocmes yyumens: opraHnsyeT pedriekcuio OCBOEHME NPOrpaMMUPOBaHKs, NpoBe-
pseT pa3paboTaHHble y4eHUKaMK NPOrpaMMmbl.

JesamenbHocmb Yy4ausuxcs: aHaNM3MPYIOT OWKMOKKU U HEMOHWMaHUA B paboTe, HameuaroT
MNaHbl Ja/IbHENLLErO OCBOEHMA NPOrPaMMUPOBaHKA.

KonmponoeHeie Bonpocei:

5. Ons yero ucnonbsyetcs Arduino?

6. Yo Takoe ckety?

7. V3 KaKnx OCHOBHbIX BIOKOB COCTOMUT CKeTY?

8. Yro Takoe nuH?

3aHatue 7 «CoBpeMeHHble TexHoNorum npousesoacrtea J1A.
TexHonoruu 3D-neyaTtu U nazepHoOu pe3Ku».
«Co3paHue a3apoKocMu4yecKoro annapara» Jran 2

Tun ypoka: KOMOMHWPOBAHHbIN.

Llenb ypoka: nonyyeHue npefctaBneHWi 0 TeXHONOrMKU nasepHon pesku u 3D-nevartum.

NMnaHupyemblie pesynbrarthbi:

— [EMOHCTpaums ydHawmmMcs paboTbl CTaHKa fla3epHoi pesku u 3D-neyaru;

— MOAroToBKa pa3paboTaHHbIX AeTasiel a3pOKOCMUYECKOro annapara Ans U3roToB/eHUs

MeTOAOM Nla3epHOMN Pe3KH;

— noparotoeka paspabotaHHbix getanen ana 3D-nevarw.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpepnctBa 06y4eHUA: KOMMbIOTEP YYUTENSA, MPOEKTOP, MHTEPAKTUBHAA LOCKA, KOMMbloTe-
pbl ydawmxcsa ¢ yctaHosneHHbiM 0 «Solid Works» u «Repetier-Host», noctyn B MHTEepHer.

OcHoBHble noHATUA. JlasepHble TexHonormu. MpuHuMnbl paboTbl CcTaHKa AN nasepHou
pe3ku. MpuHumnel 3D-neyatn. Cnaicep. @unameHr.

Xog ypoka
|. 9Tan NoCTaHOBKM Lenu 1 3a4ad ypoKa, MOTUBALMK K y4eBHOW 0eATenbHOCTM — 5 MUH.

LesmenobHocmes yyumesnsa: npoBepsieT roTOBHOCTb K YPOKY, (hopMUpyeT MOTMBaLMIO Knacca
K paboTe Ha ypoKe, CO34aET NOJIOXKMUTE IbHbIM 3MOLMOHASbHBIM HACTPOW YYaLLMXCS.

JesamenbHocmb yyauwuxcs: 3MOLMOHANIbHO HACTPaMBaIOTCA Ha NpeacTosLyto yyebHyto ae-
ATENbHOCTb.

locma+oBka npobnemeol. Kto yctaHoeun y cebs cpeay nporpammuposanus Arduino? Kro
npobosan Hanucatb nporpammy ans Arduino camoctosTenibHo? Kro oTKpbiBan U usydan caut
no nporpammuposanuio Arduino unu cmotpen obydaollee suaeo?
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Il. 3tan akTyanusauuu n 0606weHnsa 3HaHun — 10 MUH.

JesamenobHocme yyumens: NnpoBoanT poHTaNbHYlO Geceny; aKTyanMsupyeTt MMeloLmecs
3HaHu1sA, nomoraeT 0606LLLEHNIO TEPMUHOMOrMYECKMUX U MOHATUNHBIX 3HAHWUA B NPeACTaBIeHUAX
O NOHATUU «ALAUTUBHOE NPOU3BOACTBOY.

Paboma ¢ mepmuHamu u noHsmusamu. JlazepHble TexHonoruu. MpuHumnbl paboTbl cTaHKa
Ana nasepHoin pesku. MpuHumnel 3D-neyatn. Cnaicep. Gunamenr.

LlesmenbHocme yyausuxcs: oCyLLeCTBNAIOT CUCTEMATMU3ALMIO NOYYEHHbIX NpeacTaBleHUH
B Buge cxeM. OTBevatoT Ha BOMPOChI, BbICKA3bIBAOT CBOWU NPEANONIOXKEHUA, NpeanaratoT cno-
cobbl M cpeacTBa LOCTUNKEHUSA LIESN.

Audakmuyeckue mamepuanel

JlazepHas pe3ka — TEXHONOMMA Pe3KU U PacKposa MaTepuanos, UCMOMb3ytoLwas fasep Bbl-
cokor mowHocth. ChoKyCHpOBaHHbIN fla3epHbIi Nyd, 06eCrneYnBaeT BbICOKYIO KOHLEHTPAaLMIO
3HEepruv v No3BOJISET paspesarb NPaKTUYeCKH tobble MaTepuasbl, HE3aBUCUMO OT MUX TEmnso-
(husnyecknx ceoncTe. B npouecce pesku, nog Bo3nenNCTBUEM Na3epHOro yya marepuan pas-
pe3aeMoro yvacTka NiaBuTCs, BO3ropaetcs, UCNapseTcs WM BblayBaeTcs cTpyel rasa. [pu
3TOM MOXHO MOJIyYUTb Y3KWE pe3bl C MUHMMalIbHOW 30HOW TePMUYECKOro BAUsHUA. JlasepHas
pe3Ka OTIM4YaeTCA OTCYTCTBUEM MEXaHMYECKOro BO3AEeNCTBUA Ha obpabarbiBaeMblii Matepuarn,
BO3HUKAIOT MUHMMasbHble fedhopMaLMu, Kak BpeMeHHbIe B MPOLLECCe Pe3KM, TaK U OCTaTOYHbIe
nocne NosIHoro ocTbiBaHuA. Bcneactere atoro nasepHyto pesky, paxe nerkopeopmmpyembix
M HEXECTKMUX 3aroTOBOK W [eTasiel, MOXHO OCYLLECTBASATb C BbICOKOW CTEeMNeHbio TOYHOCTM.
Bnarogapsa 60/bLLOM MOLLHOCTU Na3epHOro U3ydYeHUs obecneymMBaeTcs BbiCOKas NPOU3BOAM-
Te/IbHOCTb NpOLIecca B COYETaHWM C BbICOKMM KayeCcTBOM MoBepxHocTel pesa. J1'rkoe v cpas-
HWUTENIbHO MPOCTOE yNpaB/fieHUe NlAa3epHbIM U3/y4eHWEM MO3BOJMISIET OCYLLECTBNATL N1a3epHYIo
PEe3Ky Mo C/IOXKHOMY KOHTYPY MJIOCKUX U OObEMHbIX AeTasiei M 3aroTOBOK C BbICOKOW CTEMNEHbIO
aBTOMaTM3aLMK Npouecca.

[pyroi nepcnektnBHom TexHonoruen sensetcsa 3D-neyarts.

3D-neyatb MM «agaUTUBHOE MPOM3BOACTBO» — MPOLECC CO34AHMUSA LiebHbIX TPEXMEPHbIX
0ObEKTOB NPaKTUYECKHM NII0OOKN reoMeTpuyeckomn popmbl Ha ocHose Lndposoit mogenu. 3D-ne-
yaTb OCHOBaHa Ha KOHLENUUW NoCTpoeHUs obbeKTa nocrefoBaTe/lbHO HAHOCUMbIMU CIIOSMMU,
oTobpakalowmmMm KoHTypbl Mogenu. Maktnueckn, 3D-nevatb sBnseTcs NoOsHOM NPOTMBOMO-
NOKHOCTbIO TaKMX TPAAMLMOHHBIX METOAOB MEXaHMYEeCKOro Npou3BoAcTBa M 06paboTKM, Kak
(dbpesepoBKa MK peska, rae hopMMpoBaHWe 0bsIMKa U3LeNUsA NMPOUCXOAMUT 3a CUET yaaneHus
NUwHero mMatepuana (T. H. «CybTpaKTMBHOE NPOU3BOACTBOY).

3D-npuHTepamMu Ha3bIBAIOT CTAHKM C NPOrPaMMHbIM YrNpaBieHWeM, BbIMONHSAIOLME NOCTPO-
eHuWe JeTasiM aaauTHBHbBIM COCOBOM.

3D-neyvatHble TEXHONOMMM UCMOJb3YIOTCA A1t TPOTOTUMMPOBAHUA U pacnpeaenéHHOro npo-
M3BOACTBA B apXMTEKTYpe, CTPOUTE/IbCTBE, NMPOMbILLIEHHOM AM3alHe, aBTOMOOMIbHOW, aspo-
KOCMUYECKOM, BOEHHO-NPOMbILLIIEHHOM, MHXEHEPHOW U MEAULIMHCKOMN OTpacnsax, BuonHxeHe-
puM (BNA CO34aHMSA UCKYCCTBEHHbIX TKaHeK), NPOM3BOACTBE MOLHOW OAeXAbl U 00yBM, tOBe-
NMPHBbIX M34enui, B obpasoBaHuK, reorpadmyeckux MHOPMALMOHHBIX CUCTEMAX, MULLEBOM
MPOMbILLIEHHOCTU U MHOTUX ApYyrux ccepax. CornacHo uccnenoeaHusaM, gomawHue 3D-npuH-
Tepbl C OTKPbITbIM MCXOAHbIM KOAOM MO3BOJIAT OTbIrpaTh KanuTasbHble 3aTpaTbl HAa COOCTBEH-
Hoe npuobpeTeHne 3a CYET IKOHOMUYHOCTU ObITOBOrO NPOM3BOACTBA NPEAMETOB.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MuUH.

LeamensHocme yyumensa: 3HaKOMUT C hopmatamu hannos BbiBoaa aetanu Ha 3D-neyatb
U NasepHyio pesky.
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LesmenbHocme yyawuxcs: BbIBOAAT (haksibl C NIOCKUMKU AETANAMU AN NIa3ePHON Pe3Ku
“ 06bEMHbIX AeTanen B hopmare ansa cnancudra. Npounssoaat cnalcuHr getanen, u BbIBOAAT
davin ans 3D-nevarw.

Audakmuyeckue mamepuanel

lpakTuyeckoe 3aHATUE COCTOUT B CO3AAHWMU AeTanen pakeTbl C NPUMEHEHUEM 3TUX TEXHO-
norumn.

TexHonorus nasepHou pesku.

E€ uenecoobpasHee Bcero ucnosb3oBarh A1 CO3AaHWUA AeTanel U3 IMCTOBOro Marepuana.
Takum maTepuanom ans Hawero npoeKkTa Aensercsa wnndosaHHaa 6epésosas daHepa ToNLLM-
HOM 3-4 MM. ITO OYeHb AOCTYMHbIM HEAOPOroi MaTepuan, KOTopblM XopoLwo obpabarbisaercs
nasepHom peskou. B Toxe Bpems, daHepa obnagaert 3HauMTENIbHOW TEMMEPATYPHOU CTOMKO-
CTblO, YTO BaXKHO AJ151 AeTasiel, CONPUKaCalOLLMXCS C PAKETHbIM ABUraTesieMm.

JlazepHol pe3Kow M3rotaBnMBalOTCA crepyloLime feTanu:

— cTabunusartopbl paKeTbl;

— LUNAHroyTbl ABUraTesIbHOro OTCeKa;

— ynopHble Wwanbbl, UKCUPYIOLLME PAKETHBIN ABUraTesb;

— [eTanu MexaHuM3Ma CUCTEMbI CMACEHUA.

JlazepHas pe3ska TakKke MOXeT NPUMEHATLCA ANA PacKpPOs KanpoHOBOM TKaHU NpW U3roToB-
JIeHUH NapatutoTa.

®opmar getanein, cospasaembix B Solid Works, He no3sonseTt ncnonb3osartb UX Ana nasep-
HOM pe3ku. NX HYy)>XHO KOHBepTUMpOBaTb B ApyroM ¢opmart. [lns atoro yyawmecs oTKpbiBaloT
Hy»Hble aeTtanu B Solid Works 1 coxpaHsioT ux B opmare *.dfx. [laHHbii hopmar yxxe rogut-
CA 4NA OTNpaBKW Ha ne4yatb. Ho xenatenbHo npeaBapuTeNibHO OTKPbITh €ro B BEKTOPHOM pe-
naktope CorelDraw, pauvoHanbHO CKOMMOHOBATb MX Ha JIMCTE HYXXHOro chopmarta, COXpaHUTb
B popmare *.cdr 1 TONbKO NoOCne 3TOro OTAaBaTh Ha Pe3Ky.

CospaHue petanei c ucnonb3oBaHueMm TexHonoruen 3D-nevartu.

JToM TeXHONOrMeNn peKoMeHOYeTCA CO34aBarth AeTasu OoTMdyatowmecs ot niaockux. Heob-
XOAMMO MoHWMaTb, 4to 3D-neyarb 4OCTATOMHO MeAJIEHHbIW Npouecc. ITO HEOBXOAMMO YU TbI-
BaTb elé Ha 3Tane pa3paboTKu AeTanen CTPEMACh CO34aBaTb AeTasii C MUHUMAsbHbIM 0ObE-
MOM MaTtepuana.

K Takum getansam B HalleM NPOeKTe OTHOCATCA: rO/IOBHOW obTeKaresb, NepexoaHas BTy/Ka,
HanpaensaoLMe KonbLa.

®opmar petanen, cosgasaembix B Solid Works, He noseonseT ucnonb3osBatb UX UM pns
3D-neuarun. [lns noarotoBkM Aetanu K nedyatu eé Hy)XHO KoHBepTupoBaTb B chopmar *.stl. Ina
aToro getanb otkpbieaeTcsa B Solid Works 1 coxpaHsertcs B ¢opmare *.stl. Mocne 3toro Heob-
XOAMMO OTKpbITb AeTaNb B CreuuanbHOW NporpamMmme-ciancepe, Kotopas «HapexeT» Hally ae-
Taflb Ha CNOW 3aJaHHOW TOJLLMHbI U COXPaHUT B copmate KomaHpg ynpaeneHus 3D-npuHTe-
pom — G-Komom.

PekomeHayembivi cnaricep — «Repetier-Host», Ho no »xenaHuo npenogasarensa uaM Ucxo-
A U3 UMEeIOLMXCA YCIOBMIM, MOXKHO MCMOJb30BaTh /1t0OOM Apyroi cnamncep.

Yyawmecs caMmocToATeNIbHO OCYLLLECTBASIOT 3TOT NPOLECC U cAaloT npenogaearento dhaisbl
¢ G-kopom u paclumperrem *.stl. Mpenopaearens BHe BpeMeHW 3aHATUA OpraHU3yeT npoLuecc
neyatu NpeacTaB/IEHHbIX AETANEN.

IV. 3tan KoHTpONA yCBOEHMSA M KoppeKuun ownbok — 10 MuH.

LesmensHocme yyumens: npoBepsieT CAaHHble yyeHWKaMu Gainbl AN pe3ku U neyaru.
OcyLuecTBnsieT pesKy 1 neyarb feTaner KOHCTPYKLUUKU [o crepytolero 3aHATuA. [laér 3apaHve
Ha [AOM MO reHepauuu U Maen UCNosIb30BaHUSA 3TUX TEXHOOT UM,
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HesmenbHocmb yyaujuxcs: aHanU3MpyT OWKNOKU U HenoHWMaHusa B pabote, HameualoT
NNaHbl JanbHenwen aeatenbHocTi. OueHWBaloT NPOAYKTUBHOCTb 3aHATHA.

KoumponsHeie Bonpocei:

1. B KakoM chopMarte Hy)XHO COXpaHsATb haina ANs nepefayun Ha nasepHyto pesky?

2. B kakom cdopmarte HyxkHO coxpaHsaTb dann Solid Works ans nocnepytolieit noarotoeku
B ClAalCUHry?

3. Yro Takoe cnavicep?

4. Yto takoe G-kop?

3aHaTtue 8 «[lpumeHeHMe TeXHONOrMM KOMNO3MTOB Npu co3ganuu J1A.
Co3paHue a3apoKocMuUyecKoro annapara. tran 3»

Tun ypoka: KOMOUHMPOBAHHbIN.

Llenb ypoka: 3HaKOMCTBO C MPUMEHEHWE KOMMO3UTHbIX TEXHOIOMMIK NPU NPOU3BOACTBE
A3POKOCMMUYECKMX annaparos.

NMnaHupyemblie pesynbrarthbi:

— MOHWMaHUe y4yalMMUCA onpeaeneHUs KOMNO3UTHbIX MaTepuasos;

— 3HAKOMCTBO C MPOCTENLLMMU KOMMO3UTHBIMU TEXHONOTUAMU;

— co3paHue JeTanen Kopryca U3 cTekionnactuka.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpeancTtBa 06yuyeHHUA: KOMMbIOTEP, MPOEKTOP, UHTEPAKTUBHASA AOCKA, pabouve mMecTta ans
paboTbl C KOMNO31TaMu, Habop Ana paboTbl C KOMMNO3UTaMMU.

OCHOBHbI€ MOHATUA: KOMMO3WUTHbIK Martepuas, TEXHONOMMU KOMMO3UTOB, NMPUMEHEHUE
KOMMO3MWTOB.

Xog ypoka
|. 9Tan nocTtaHOBKM LiESIM M 334a4 ypoKa, MOTUBALMK K y4ebHOM AeATeNbHOCTM — 5 MUH.

JesmeneHocms ydyumens: npoBepsaeT roTOBHOCTb K YPOKY, (hOpMUpyeT MOTMBALMIO Knacca
K paboTte Ha ypoKe, CO34a€ET NOMOXKMUTEbHbIA 3MOLMOHA/bHBIM HACTPOK yYaLLUXCA.

JesmenbHocmb y4auiuxcs: 3MOLMOHANBbHO HACTPAMBAIOTCA HA NPEACTOALLYIO y4ebHyto fe-
ATeNIbHOCTb.

lMocmaHoBka npobsiembl. Y KOro Kakve BO3HUK/W MAEWU MO MPUMEHEHWUIO TEXHONOMMIA na-
3epHou pe3sku u 3D-neuatn? Yto 6bl Bbl XOTENIM Haneyararb Ha SlazepHOM npuHTepe?

[l. 3tan akTyanusaumm n o606LeHnsa 3HaHUM — 10 MUH.

JesamenobHocmeb yyumens: npoBoanT poHTaNbHYlO Geceny; aKTyanMsupyeT MMeloLmecs
3HaHWs, NoMoraet 0606LLEHNIO TEPMUHOTOTMYECKUX U MOHATUAHBIX 3HAHUSA B NPEACTABNEHUSAX
0 NoHATMKU «KOoMMNOo3WTbI M Apyrue COBpEMEHHbIE MaTepuasibl C HOBbIMU CBOMCTBAMM».

Paboma ¢ mepmuHamu u noHsmusmu. KOMNO3UTHbIA Matepuan, TEXHONOrMU KOMMNO3WUTOB,
NPUMEHEHUE KOMMO3UTOB.

JesmeneHocmb y4au uxcs: OCyLLeCTBAAT CUCTEMATU3ALMIO NOJTyYEeHHbIX NPEeACcTaBIeHUN
B Buae cxeM. OTBeyatoT Ha BOMPOChHI, BbICKa3blBAOT CBOU NPEANOIOXKEHUA, NpeasiaraloT cno-
cobbl M cpefcTBa JOCTUXKEHUSA LIeSN.

HAudakmuyeckue mamepuanel

B COBpeMeHHOﬁ aBpOKOCMMHeCKOﬁ MHXXEeHepHUHNn KOMNO3NLHNOHHbIE MaTepHasibl NPOU3BEN
TEXHONOINNM4YeCKylo peBoJltioLHUIO. O6na,u,aﬂ COBEPLIEHHO YHUKa/lbHbIM OTHOLWLEHUEM MeXaHun4e-
CKOM NPOYHOCTMN K MaccCe, OHMW NMO3BOJIM/IN CYLLECTBEHHO YNY4LUNTb BECOBbl€ XapPaKTEePUCTUKHU
KOHCprKLI,VIﬁ. ,U,J'IFI A3POKOCMUNYECKUX CHUCTEM I3TO KPUTUYECKHU BaXKHblIM nokasaresb, 4yBCTBU-
TeJIbHO BﬂMFHOLLI,VIﬁ Ha TeXHU4YeCKHUe XapaKTepUCTUKK annaparta B LEJSIOM.

B conepxaHue 153




KBAHTOPHNYM MHOOPMATUKA

o
&)

O npuMeHeHMM KOMMO3WUTHbLIX MATepuanoB B PAKETOCTPOEHUW PEKOMEHAYEeTCA MoYuTaTb
https: / /www.popmech.ru /technologies /7411-plastikovye-rakety-raketnye-materialy-
chast-2/.

Ho uto Takoe koMnosutHblie Matepuanbl (KM)? 31o HeoaHOPOAHbIM CNOWHOW MaTtepuan,
COCTOALMIA U3 ABYX MM BOslee KOMMNOHEHTOB, CUIbHO OT/IMYAIOLLIMXCA KaK XMMUYECKUMMU, TaK U
(DU3NUYECKMMM CBOWCTBAMM, CPEAM KOTOPbIX MOXKHO BblAE/NWTb apMUpPYIOLLME 3/1IeMEeHTbl, 0be-
creyvBaiolMe HeobXxoaMMble MeXaHWYEeCKMEe XapaKTepPUCTUKU matepuana, v marpuuy (4nu
cBA3syloLLee), obecneynBaloLLyto COBMECTHYIO paboTy apMUPYIOLLMX 3/1EMEHTOB.

CoepuHeHWeM 3TUX MaTepuanoB BO3HWMKAET HOBbIM Matepuan C YHUKasIbHbIMU CBOMCTBAMM,
KOTOPbIMU KaXKAblii Matepuan B OTAeNbHOCTU 00naaarb He MOJKET.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MuH.

LesamenbHocmes y4umens: 3HAKOMUT YYaLLMXCA C TEXHONOTMENW NMOArOTOBKM CMOJbI, MPO-
MUTKU CTEKNTOTKAHU MU HAMOTKM €€ Ha OMpaBkKy.

JesmenoeHocms yyawuxcs: ocyLLeCcTBASAIOT MNOATOTOBKY CMOJIbl K MPUMEHEHUIO, MPONUTKY
CTEKNOTKaHW U HAMOTKY fieTanu Ha onpasky. CTaBaT getanb ANna nonMmepusaumu Ha 24 yaca.

Audakmuyeckue mamepuanel

MNepeineM K BbINOSHEHWUIO MPAKTUYECKOrO 3aaHuS.

OcHoBHOM LEenblo ABNSAETCA CO34aHUe LMAMHAPUYECKOM YacTM Kopryca pakeTbl U3 CTEK/IO-
nnactuka. Meton, ucnonb3yemblit Ans 3TOr0 — HaMOTKa Ha MaTpuLy CTEK/I0TKaHU, NpeaBapu-
TesIbHO NPOMNWTaHHOW B CBA3YIOLLEN 3MOKCUOHOMN CMoe.

MNopanok BbINONHEHUS 3aAaHUS:

1. O3HaKoMUTbCS C pa3mMepamu cTanens Kopnyca

2. Pa3zpaboTaTtb pasmepbl BbIKDOMKW CTEK/IOTKAHW U YTBEPAMUTL MX Y Npernogasaresns.

3. Pasnoxutb Ha cTone nonuatuneHosyto nneHKy. O6epHyTb cTanens Kopryca 3alimMTHOM
N/IEHKOM.

4. HapeTb 3allMUTHbIA KOMMIEKT OAeXAbl.

5. PackpouTb cTeknoTKkaHb Mo wabnoHy BbIKPOWKK Kopryca.

6. Npn HeobxoAMMOCTM OT)KEYb CTEK/IOTKAHb OT 3alMTHOrO BOCKAa C MOMOLLbIO TepMO-
deHa.

7. B3BecuTb 3aroToBKY U3 CTEK/IOTKAHM.

8. MNMonb3yscb Becamu OTMEPUTb KOMMOHEHTbI ANMOKCUAHOMO CBA3YIOLLEro No Macce, paBHOM
Macce CTEK/IOTKaHU 1 B HeobxoauMbix nponopuumsax. Mponopuun oTBepautens n CMosibl yKasbl-
BAlOTCA Ha Tape, B KOTOPOM OHa NOCTaBNSIETCA, U MOFYT AOCTATOYHO CUJIbHO OT/IMYaTbCA. Twa-
Te/IbHO NepeMmellaTb UX B OTAENbHOM Tape.

9. (BHumaHue! C amozo momeHma Bpems y Bac oepaHuyeHo. Hazpemas cmona moxem
oyeHb bbiIcmpo nosumepuzoBamscs.)

10. Pa3noxuTb CTEKNOTKaHb Ha 3aLLMTHOM M/IEHKE M, HAHOCA HEBOSbLLIMMK NOPLUAMU KOM-
NayHA Ha CTEKNIOTKaHb, TLWATEe/IbHO BTepeTb ero Linarenem

11.OCTOpPOKHO CHATb MPOMUTAHHYIO CTEKIOTKAHb C MJIEHKU U MPOM3BECTM HAMOTKY Ha CTa-
nenb Kopnyca.

12. Pasrnagute HAMOTKY M TLWATE/IbHO YAANIUTb BCE BO3HUKLLME CKIAAKKU U MY3bipbKHU.

13. Nopnucatb 3aroToBky.

14. MNocTaBuTb KOPNYC Ha NONUMEpPU3ALMIO.

IV. 3tan KoHTpONA yCBOEHMSA M KoppeKuun ownbok — 10 MuH.

JesmenbHocme y4umesns: oueHWBaeT KayecTBO M3roTOBIEHHOM AeTanu, opraHusyet ped-
NEKCUI0 PaboTbl yYaLMXCSA C KOMMO3UTHbIMK TexHonornamu. [aér 3agaHve Ha 4OM — HaWTK
ZLlOMa npeaMeThbl, cieNlaHHble U3 KOMMO3WTOB.
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JeamenbHocme y4awiuxcs: CpaBHUBAKOT KA4eCTBO BbIMOSIHEHUSA U3rOTOBJIEHHbIX AeTanew,
ybupatot paboure mecrTa.

KoHmponeHsie Bonpocei

1. Y10 Takoe KOMMO3UTHbIN MaTepuan?

2. YeM KOMMNO3MTHbIE MaTepuasibl TaK BaXKHbl AJ1 a3POKOCMUYECKON TEXHUKN?

3. Yem otiMuaetcsa npouecc oTBepAeBaHUs TEPMOKIIEA OT MpoLecca OTBepAeBaHUA 3MOK-
CUAHbIX cMon?

4. Y10 TaKoe CTeKNOTKaHb?

3anatue 9 NpoekTHasa pabota «Co3paHne aapoKOCMUUECKOro annapara»
dtan 4

Tun ypoka: KOMOMHMPOBAHHbIN.

Llenb ypoka: cbopka KOHCTPyKLMK annapara.

MnaHupyemMblie pesynbraTtbi:

— MOArOTOBKA MOJIHOrO KOMMJ/ieKTa COOPOYHbIX AeTanen 1 y3os;

— npoBepKa M NOAroHKa AeTaneu;

— OKOHuatesibHas COopKa KOHCTPYKLMMK.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpeancTtBa 06yueHUsA: KOMMNbIOTEP, NMPOEKTOP, MHTEPAKTUBHAA AOCKA, MecTa Asis COopKu
paKeTbl, KOMMIEKT AeTanen ans cbopku, COOPOUHbLIN MHCTPYMEHT, TEPMOMUCTOSIET.

OcHoBHble NOHATUA: cnocobbl coenHeHUa aeTtanen, COOPOUHbINA YEPTEXK.

Xog ypoka
|. OTan NoCcTaHOBKM LEeNu 1 3aad ypoKa, MOTUBALMK K yHeBOHOW AeATeNbHOCTM — 5 MUH.

LesamenbHocme yyumens: npoeepsieT FOTOBHOCTb K YPOKY, (hopMUpyeT MOTUBALMIO Knacca
K paboTte Ha ypoKe, CO34aET NONOXKMUTE IbHbIA 3MOLMOHA/IbHBIN HACTPOM yYaLLUXCA.

JesamenbHocmb yyauwuxcs: 3MOLMOHANIbHO HACTPaMBAIOTCA Ha NpeaAcTosALyto yyebHyto ae-
ATENbHOCTb.

lMocmaroBka npobiemol. Kakue npeametbl eCTb y Bac OMa U3 KOMMNO3MUTHbIX Matepuanos?

[l. Itan akTyanusaumm n o606LeHns 3HaHUM — 10 MUH.

JesamenoHocme yyumesns: npoBoanT poHTaNbHYlO Geceny; akTyanMsupyeTt MMmelolmecs
3HaHu1sA, noMoraeT 0606LLLEHNIO TEPMUHOMOrMYECKUX U MOHATUMHBIX 3HAHWUA B NPeACTaBIeHUAX
o noHaTMKN «COOpKa KOHCTPYKLMM».

Paboma ¢ mepmuHamu u NOHAMUAMU: CNOCOObLI CoeanHEHUS aeTanei, COOPOUHbINA YEPTEXK.

LeamenbHocme yyauuxcs: OCyLLeCTBAAIOT CUCTEMATU3ALMIO NOYYEHHbIX NpeacTaBleHnH
B Buge cxeM. OTBevaloT Ha BOMPOChHI, BbICKA3bIBAIOT CBOU NPEANOJIOXKEHUA, NpeanaraT cno-
cobbl M cpefcTBa JOCTUNKEHUS LIESN.

HAudakmuyeckue mamepuanel

Ha paHHOM 3aHATMM OCyLLECTBNSETCS AOBOAKA MOJMMEPU3OBABLUErOCA CTEK/IOMNIACTUKO-
BOrO KOpryca pakeTbl, U OCyLLEeCcTBAseTCA cOopKa.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MuUH.

HesmenosHocms yyumesns: 3HaKOMUT co cbopouHon cneundurKaumen pakeTbl, NoMoraet
NPOBEpPUTb MOArOHKY AeTaneir Ans cOopku, oblieit COOPKOM, akTyanusupyeT npuémbl gopa-
6OTKM feTanei, nokasbiBaeT cnocobbl KpenseHus.

JesmenbHocmb y4auiuxcs: NPOBEPSIOT KOMM/IEKTHOCTb AeTasiel B COOTBETCTBUM CO COO-
pOYHOM cneumndmrKaLmen, NPOBEPAIOT NOATOHKY AeTanen Ans cOopKu, Npu He0bXoAMMOCTH A0-
pabarbiBatoT getanu. OcyliecTensaoT yOopKy y3i08 1 nosiHylo cbopky paketsl. Bmecto pabo-
Yero peakTUBHOrO ABWUraTensi BCTABISETCA ero Macco-rabapuTHbIi UMUTATOP.
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HAudakmuyeckue mamepuanel

lMopsdok cbopku

1. CHATb KOMMO3MWTHBbINM KOPMYC paKeTbl C NyaHCOHa.

2. 3a4MCTUTb KOPMYC OT U3ObITKOB KOMMO3UTa.

3. Pazobparbcs ¢ KOHCTPYKUMEN MiaHepa, 3a4UCTUTb U MOLOMHATb AeTasi KOHCTPYKLMU.

4. YcTaHOBWTL ABUraTesibHbIA OTCEK, LUNAHIOYTbl U CTABUNU3aATOPbI.

5. MpoBepuTb COOCHOCTb CTAOUNN3ATOPOB U CKIEUTb KOHCTPYKLMIO.

6. Cobparb ronoeHoi obTeKkartenb M MOJOrHATHL €ro K Kopnycy.

7. C nomoLblo NepexofHUKa COEAUHUTb OTCEK NOJIE3HOM HArpy3KW C ABUraTesibHbIM OT-
CEKOM.

8. 3akpenuTb Ha Koprnyce byrenu HanpasnstoLLen TPyOKM NyCKOBOM YCTaHOBKM.

9. 3akpenuTb han napaioTa K NJaHepy pakeTbl, Yepe3 aMopTU3aTop M BepTItor npucoe-
AMHWTB NapaLlioT K pakeTe.

10. Cobparb KOHCTPYKLMIO MEXaHU3MaA CUCTEMbI CNACEHUS.

11. YKkpenuTb cepBonpuBOA, 1 NOAKIIOYUTD K HEMY TECTep A/ CEPBONPUBOLOB OTIAA0UHbIN
MOAY/b, NO3BONAOLMIA YNPABASATb CEPBOMPUBOAOM BPYYHYIO.

12. [lobutbca HapéXHOro cpabaTtbiBaHWs CUCTEMBI CMiAaCeHUs MPU MOBOPOTE CEPBOMNPUBOAA.

13. OTcoenmnHUTbL TecTep CepBONpPUBOAA, YCTAHOBUTL CUCTEMY CMACEeHWsA Ha pakeTy, NpUco-
€MHUTb 3NEKTPOHHbIM MOAY/b MONETHOrO KOHTpOsNepa.

14. MpoBepuTb Hanpsi>keHne Ha GOPTOBOM UCTOUYHUKE 3EKTPOMNUTAHHUSA.

15. Ynoxxutb pakeTy Ha cTanesib O C/lefyIoLLEero 3aHATUS.

IV. 31an KOHTPONA yCBOEHMA U KoppeKuun ownbok — 10 MuH.

JesmensHocme ydumens: oueHUBaeT pesynbTarbl COOPKU KOHCTPYKLUMM — MPaBUIbHOCTb
YCTaHOBKM 3/1EMEHTOB, HAAEXKHOCTb KPenieHUs 3/1IeMeHTOB, OTCYTCTBUE LLENEN U 3a30POB, NEr-
KOCTb X0Aa.

JesmensHocme yyawsuxcs: CpaBHUBAKOT KAa4eCTBO OKOHYaTesIbHO COOpaHHbIX pakeT. AHa-
NU3NpYIoT OLWKBKKM B paborTe.

3aHatue 10 «ONbITHO-KOHCTPYKTOPCKHUE UCNbITAHUA MPOEKTOB»

Tun ypoka: KOMOMHWPOBaHHbIN.

Llenb ypokKa: onbiTHble UCMbITaHUA cOBpaHHON Mogenu.

MnaHupyembie pe3synbratbi:

— MOHWMaHWe Ha3HAYeHUS U NMPUHLMMOB HA3EMHbIX U IETHbIX UCMbITAHWUIM KOHCTPYKLUHU;

— npoBepKa paboTtocnocobHOCTU cUCTEMBI BbIOpOCA NapaLuioTa;

— nposepka pabotocnocobHocTu aatyumka ebicotsl BMP-180;

— yK/laZika napawitota M NOAroToBKa MOAENM K Bble34HbIM JIETHbIM UCMbITAHUAM.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

CpeancTtBa 06y4eHuA: KOMMNbIOTEP, MPOEKTOP, MHTEPAKTUBHASA JOCKA, UCTbITATesbHbIE CTEHADI.

OcHoBHble noHATUA. HanéxHocTb. HaseMHble UcnbiTaHUs oTaenbHbix arperatoB. CreHp,.
O6wue HaseMHble UcnbiTaHus. JIETHO-KOHCTpYKTOpCKUe ucnbitaHusa (JIKA).

Xog ypoka
|. 9Tan NnocTaHOBKM LEenu 1 3a4a4 YypoKa, MOTMBALMK K y4ebHOM AeATeNlbHOCTY — 5 MUH.

JesmeneHocme ydyumens: npoBepsieT roTOBHOCTb K YPOKY, (hopMUpyeT MOTMBALMIO Knacca
K paboTe Ha ypoKe, CO34aET NOIOKUTENbHbIN 3MOLMOHASbHBIM HACTPOMN YyYaLLMXCS.

JesmensHocme ydauuxcs: 3MOLMOHANIbHO HACTPaAMUBAIOTCA Ha NPeACTOosALLYyi0 y4ebHyo ae-
ATENbHOCTb.
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lNocma+HoBka npobiembl. Yaanocb v Bam NoSHOCTbIO COBpaTh KOHCTPYKLMIO PaKeTbl?

Il. 3tan aktyanusaumm n o606LeHns 3HaHUU — 10 MUH.

HeamenbHocme yyumesns: npoBoauT GpoHTanbHylo beceny; akTyanuMsupyet uMmetowmecs
3HaHUsA, NnoMoraet 0606LLEHNIO TEPMUHONOMMYECKUX U MOHATUMHBIX 3HAHUSA B NPEACTaBEHU-
AX O MOoHATUKM «HapeXXHOCTb aspOKOCMUYECKOW TeXHWKU. MchbiTaHWe aspoKOCMUYEeCcKoro
annapara.

Paboma ¢ mepmuHamu u noHamusmu. HapéxHoctb. HaseMHble uchbiTaHWUA OTAENbHbIX
arperaros. Creng. Obuime HazeMHble UcMbITaHUsA. JIETHO-KOHCTpYKTOpCcKUe ucnbitaHusa (JIKA).

JeamenbHocme yyauuxcs: OCyLLeCTBASIOT CUCTEMATU3ALMIO NOYYEHHbIX NpeacTaBleHnH
B Buge cxeM. OTBevaloT Ha BOMPOChHI, BbICKA3bIBAIOT CBOU NPEANOJIOKEHUA, NpeanaraT cno-
cobbl M CcpefcTBa LOCTUNKEHUS LIeSN.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 20 MuUH.

LesmenoHocmb yyumesis: 3HAKOMMUT C WCMbITATe/IbHbIMW CTEHAAMWU, METOAMKOW paboTbl
C HUMM.

JesamenobHocmb yyawuxcs: npoBepsaoT paboTocnocobHOCTb MexaHu3Ma Bbibpoca napa-
WwoTa, paboTy AaTuMKa BbICOTbl M yrpaB/eHWe CEePBONPUBOAA, BHELLHWIA KOHTPOsIb reoMeTp1u
onepenus. [locne nNpoxoXaeHWUA CTEHAOBbIX WMCMbITaHWM, OCYLLECTBASIOT OKOH4YaTesbHyHo
cOOpKy paKeTbl C YK/IaAKOM NapalutoTa U roTOBAT PaKeTy K TPaHCMNOPTUPOBKE A4S NETHbIX MC-
NbITAHUM Ha NOJIUFOHeE.

IV. 3tan KOHTPONA YyCBOEHMSA M KOoppeKuun ownbok — 10 MUH.

LesamenbHocme yyumens: oueHMBaeT pe3ynbTaTbhl CTEHAOBbLIX UCMbITAHWM, NPOBEpPAET Ha-
LEKHOCTb COOPKM, AOMYCKAET WU HE AOMYCKAET PaKeTy K NETHLIM UCMbITAHUAM.

JesamenbHocmb Y4auw uxcs: CpaBHMBAIOT KA4eCTBO OKOH4YaTeslbHo cobpaHHbix paket. AHa-
NU3MPYIOT OLWIMOKK B paboTe, HAMEYaIoT MiaHbl Bble3Aa Ha MOJSIMIOH A NETHLIX UCMbITAHWMN.

KoHumponeHsie Bonpocei.

1. [ns yero npoBoasATCSA Ha3eMHble UCMNbITaHWUA?

2. lNepeuncnrre U3BecTHble BaM TUMbl UCMbITAHUIA?

3. Kakumu cnocobamu MOKHO MOBbILLIATh HAAEXKHOCTb a3POKOCMUYECKON TEXHUKN?

4. [Ina Yero Hy»Hbl CTEHA,0BbIE UCTbITAHWA?

lNepeyeHb TeM gna opraHusauuu U NpoBeaEeHUs
yuyebHO-UccnenoBaTeNIbCKOM U NPOEKTHOW A,EATENIbHOCTHU LUKOJIbHUKOB

1. MNogakntoyeHve pagMomMoayns K NONETHOMY KOHTPOJIEPY ANA Nepefadn TefieMeTpuu.

2. CospaHue Ha 6asze Arduino 1 pagMoMoayns Ha3eMHOW CTaHUMK NPUEMA TeNIEMETPUM.

3. MNopkntoyeHne TPEXOCEBOrO rMPOCKONa U akcenepoMeTpa K NoSIETHOMY KOHTponepy.

4. MNepepava Ha 3eMsi0 AaHHbIX O HaNpsXXeHWW BOPTOBOWM CUCTEMbI 3IEKTPONUTAHUS.

5. YcraHoBka 60pTOBOM BUAEOKAMEpDI A8 Nepeaadun usobpaxeHus Ha 3emiio.

6. MNpoekTpoBaHMe ABYXCTYNEHYATOM paKeTbl.

7. Co3paHue bapoKamepsbl 415 MPOBEPKU AATYMKOB BbICOTbI M cpabaTbiBaHWUsa CUCTEMbI Cna-
ceHus Ha BoNbLIMX BbICOTaX.

8. CozpaHue pakeTbl C yrennacTMKOBbIM KOPMYCOM.

9. Co3zpanue B Solid Works Mmogenun-konnu asapoKocMMyecKoro annapara.

10. CoBpeMeHHble pa3paboTku B 061acTi runep3BykKa.

11.CoBpemMeHHble pa3paboTKM BO3AYLLIHO-KOCMUYECKMX anmnaparos.

12. lpMMeHeHUe HOBbIX MCTOYHUKOB 3HEPrUM B a3POKOCMUYECKOW TEXHMKE.
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NMpunoxkeHue

Kputepuu oueHuBaHusa pesynbraToB AeATESIbHOCTU

A1 CootBeTcTBME NapamMeTpoB
CMpPOEKTUPOBAHHOM
KOHCTpyKuuKn T3
6] BeinonHeHo ycnosue T3 N1 1,00
(0] BbinonHeHo ycnosue T3 N2 1,00
(0] BobinonHeHo ycnoeue T3 N3 1,00
(0] BoinonHeHo ycnoeue T3 N5 1,00
0 BbinonHeHo ycnoeuwe T3 N6 1,00
(0] BbinonHeHo ycnosue T3 N7 1,00
A2 BupTyanbHble copeBHOBaHUS
KOMaHp, no 3ajaHHOMY JIETHOMY
KpUTEPUIO
(0] MuHumanbHas mMacca 5,00
A3 CooTBeTcTBME COCTaBIEHHOMO
onucaHus usgenus
npeactaBneHHoMy obpasLy
ochopMneHus
(0] MapameTp 1 2,00
A4 BHeceHne nameHeHun
B MPOLIECCE M3roTOBIEHMSA
(0] BecoBas BegoMocTb 3anofHeHa 1,00
KOPPEKTHO
(0] Mogent B Open Rocket 1,00
OTKOpPpPEeKTMpOBaHa NpasBuibHO
Kputepum oueHKHN M3rotoBfnieHMsa KOMMNO3UTHOroO Kopnyca 15,00
B1 TexHuka 6e3onacHocTH
(0] Ucnonb3osaHue 3awmMTHOro 0,50
KOMbUHe30Ha U pecnuparopa
0 Mcnonb3oBaHue nepyartok 0,50
B2 MNMoprotoeka onpaskK Kopnyca
(0] lMoarotoBka OCHOBbI TOMIMBHbIX 1,00
6axkoB
B3 PackpoW TkaHu
(0] TkaHb packpoeHa 1,00
c cobniogeHremM pasmepos
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lMpodomkeHue mabauysi
0 MNpeacTtaBneHHas paseepTka 0,20
ontTUManbHa
(0] YuTeHo HanpaeneHue BOIOKOH 1,00
B4 Yknapka komnosuta
O | CobnioaeHve NpPonopLMit CMOSbI 1,00
W oTBEpaMTENS
0 OrtcyTctBHe nysbipen 1,00
(0] OrTcyTcTBME CKNAfOK 1,00
O | OrcyrctBHe yyacTkoB cteknotkann | 1,00
6e3 NponuTK1 CMOJIoN
O | Yknagka komnosuta pasHomepHas | 1,00
no TonwuHe u 6e3 npobenos
(o] Haxnéct cnoés He 6onee 15% 1,00
OT AJIMHbI OKPY>KHOCTH
B5 ®OuHUWHaA wnndoeka
0 MosepxHocTb obpaboraHa 1,00
NOMHOCTbIO
0 OrtcyTcTByIOT 334MpbI 0,80
O | OrcytctByioT «pakoBuHbl» 1 abipbl | 1,00
B6 Opranu3auus pabouero Mecra
o] OpraHusauusa pabouero mecra 1,00
(0] YucTota MHCTpyMeHTa 1,00
Kputepum oueHkn c60pku NoNETHOro KOHTpoanepa 14,20
C1 Mpaeuna pabortbl
Ha 3/IEKTPOMOHTAXXHOM MecTe
(0] CobniogeHune TeXHUKK 0,40
6e3onacHoCTH
0] CobnioneHune npasun pabortbl 0,40
Ha 3/IEKTPOMOHTAXXHOM MecTe
C2 PabotocnocobHOCTb CxeMbl
O | nemoncTpaumsa pabotbl Tectoson | 0,40
nporpaMmsl 4ns AaT4ymMKoB
O | nemoncTpaumsa paborbl tectoson | 0,40
nporpammsl g5 CEpBONPUBOAA
O | nemoHcTpaumsa pabotbl BkatodeHus | 0,40
cucteMbl GOPTOBOro KOMMbloTepa
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0 AEMOHCTpaumsa paboTbl NOIHOM 0,40
cmcTeMbl GOPTOBOro KOMMbloTepa

C3 | MpaBunbHOCTb CXeMbI NOAKNOYEHNS
nepudepun K MUKpOKOHTpOIEpY

0 NPaBU/IbHOCTb MaKeTHOro 0,10
MOAKNIOYEHMS AATHMKOB

(0] NpaBUIbHOCTb MaKeTHOro 0,10
NOAK/IIOYEHMSA CepBOnNpPUBOAA

C4 He tpeboBanocb 3ameHbl Moayns
no npuynHe BbiXxona U3 CTpPoA
Mo BMHE y4acTHWKa

o] cepBOMNpuBOL, 0,25
(0] JaT4YUKOB 0,25
(0] nniatbl MUKPOKOHTpOJIepa 0,50
C5 MoHTax
6OpPTOBOro KOMMbioTEPa
(0] PaspaboTka MOHTa)KHOW CXeMbl 0,50

B COOTBETCTBMU 3aaHNEM

C6 MoHTax 3neMeHToB
B COOTBETCTBUM C 3a4aHUEM

(0] MOHTaXK MUKPOKOHTpONepa 0,50
OCYLLLECTB/IEH B COOTBETCTBMU
C 3afjaH1em
(0] MOHTaXX JATYMKOB OCYLLECTBNEH 1,00

B COOTBETCTBMU C 3aJaHUEM

Cc7 PabotocnocobHocTb MOHTaXa
3N1eMeHTOB Ha nnare

(0] Llenb KoHTponsA nUTaHus 0,50
pabotocrnocobHa

O | LUenb parumkoe pabotocnocobHa | 0,50

O | Uenb nnatbl MukpokoHTponnepa | 0,50
pabotocrnocobHa

(0] KHorka BkntoueHus pabotaer 0,50

C8 MNporpammupoBaHve
nepugepunHbIX 31EMEHTOB

O | KoHtponnep Arduino nporpammuo | 0,50
WHULMANU3UPOBAH

O | KoHTponb nUTaHWa NporpamMmMHo 1,00
OCyLLEeCTBNAETCA
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lMpodomkeHue mabauysi

0 [atumk BbICOTHI MpOrpamMMHO 0,50
pabotaeTt
0 CepsonpwvBeogbl 0,50
3anporpamMmM1poBaHsbl
(0] Anroput™m nonéra 1,00

COOTBETCTBYET 3a4aHUI0

C9 | BbinonHeHue CTEHJO0BbIX UCMbITAHUN

o] Cpabotana KHOMKa BK/IlO4YeHUS 0,10
(0] [atumk BbicoTbl paboTtaet 0,20
KOPPEKTHO

0 KoppekTtHoe aetektmpoBaHue 0,50
cTapTa

(0] KoppekTHoe geTekTupoBaHue 0,50
anores

o] KoppekTHoe fieTekTMpoOBaHue 0,30

cpa6aTb| BaHUA CUCTEMbI CNaCeHUA

0 KoppeKkTtHoe aetektMpoBaHue 0,50
npu3emsieHu1s

O | CpabarbiBaHue cuctemsl cniaceHus | 1,00
CornacHo nporpamme McrbiTaHWi

D4 | UsrotoBneHne MexaHUYeCKOM YacTm

o] OrtcyTcTBME Nepepenok 0,50
OTHOCHTE/IbHO NepBOHaYasIbHbIX
netanen
(0] KoHcTpyKumMs He umeet 0,50

LUMPOKKX LLLenen

(0] CKkneWKku NpoyHsble, 0,50
Ho 6e3 M3ObLITKOB KNed

0 MexaHu3M Bbibpoca napaiot 1,00
cpabotan B TPEX UCMbITaHUAX

D5 Macca cuctembl cnaceHus
6e3 31eKTPOHMKH

O | MuHMManbHOCTb Maccbl CUCTEMBI 1,50
cnacerus (6e3 aNeKTPOHUKH)

D6 | [MpoekTnpoBaHue U U3roTOBNEHME
cTabunmsaropos

O | Crabunusaropsl cnipoektMposaHbl | 0,50
paunoHanbHo (obecneuvsatot
cTabunbHOCTb NONETa)
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(0] T3 noppsapuunky Ha 3D-nevatb 0,50
W NasepHyto pe3Ky KOPPEKTHO

O | Crabunusatopbl npodunuposarsl | 0,50
npaBuIbHO

(0] Okneika ctabunmsatopos 0,50
He UMeeT CKNaaoK

Kputepun oueHneaHua c60pku pakeTbl 6,50
E1 Kopnyc usgenus
0 Otzenka kopnyca 0,50
E2 Kpennexue crabunusatopos
(0] Crabunusatopbl 3aKperneHbl 1,00

BOOJIb NpOoAOon bHOM OCH

0 Crabunusatopbl 3aKpenieHbl 0,50
MpPOYHO
E3 lonoBHOM oTCEK
o] KpenneHue ronoeHoro otceka 0,50
HagEXXHoe
(0] KpenneHue ronoeHoro orceka 0,50
obecneynBaeT COOCHOCTb
C Koprycom
o] KpenneHue cepeonpueoga 0,50
HapéxHoe
(0] Kpennexuve 6n10ka nutaHus 0,50
HaféxHoe
O | Kpennenwue anektporHoro 6noka | 0,50
HapéxHoe
(0] JneKTprUYecK1e coeMHeHUs 1,00
6I0KOB NPOYHbIE
0 KpenneHue napawiota 1,00
¥ aMOpPTM3aTOPOB HaAEXHoe
Kputepuu oueHnBaHuA pesynbraToB Ha3€MHbIX U ETHBIX UCMbITAHUN 17,00
F1 HasemHble KoMMNneKcHble
UCMbITaHUSA
o] LleHTpoBKa pakeTbl 1,00
npovsseneHa
(0] KomnneKkcHbie ucnbitaHus 1,00
CUCTEMbI CMACEHWUS MPOLLIM
ycnewHo
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OkoHnyaHue mabauyel
F2 McnbiTaHMA 31eKTPOHUKM
B nonete
(0] Pabota anstumertpa 1,00
B TeyeHue nonéta
o] KomaHpga Ha Bbibpoc 1,00
napailtota nepenaércs
B NnosiéTte
0] Komanpa Ha Bbibpoc 2,00
napaLuiota COOTBETCTByeT
NETHOMN NporpamMmme
F3 OuHamuKka noneta
(0] Yron oTKNOHeHUA OT BEPTUKASHU 1,00
Ha aKTMBHOM YYaCTKe TPaeKTopmu
meHee 60°
O | OrtcytctBMEe yrnoBoro BpalleHus 1,00
(menee obopora)
0 OTcyTCcTBME rOPU3OHTANIBHOMO 1,00
nonéta
(0] OrtcyTctBUe 1,00
BHELUTAaTHOro oTAeNeHue
3/1IEMEHTOB KOHCTPYKLMK
(s TOM uncne napawtoTa)
F4 Pabota cuctemsl cnaceHus
O | OrTcyTcTBHE NpEXAEBPEMEHHOIO 1,00
BblXO4a napalutoTa
(0] CBoeBpeMeHHbIM BbIXOp, 2,00
napatutota
(0] Bbixog napalutoTa 1,00
0 PackpbiTne napaitorta 1,00
0 OrtcyTcTBUE NOBpPEXAEHUI 1,00
Mpy NpU3eMaeHnH Ha napatliote
F5 TexHuka 6e3onacHOCTH
Ha NoJIMroHe
(0] CobniogeHune TexHUKM 1,00
6e30MacHOCTH MPU UCMbITAHUAX
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