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HAYYHO-TEOPETHUYECKOE COAEP KXAHUE MOJIYJIA

CJ0Bapb OCHOBHBIX MOHATHIT

Aemomamu3zayus — 001acTh HAYKU U TEXHUKH, CBSI3aHHAS C MIPUMeE-
HEHNEM TEXHUYECKHUX CPENICTB, MAaTEMAaTHIECKHX METOMIOB, CUCTEM KOH-
TPOJIS U YIIPaBIIEHUS, OCBOOOKIAMOIINX YEIIOBeKa YaCTUYHO WIIU TIOJI-
HOCTBIO OT HEMOCPEJCTBEHHOTO YYacTHs B Mpolleccax MOIy4eHHUs, Ipe-
00paszoBaHus, Mepeaul U KCIIOJIB30BAaHUS DHEPTUU, MATEPUANIOB, IIPO-
ITyKTOB WJIA WH()OPMAITHH.

Husicenep no asmomamusayuu — CTICIUAICT, OONAIArOIIMK KOMIIe-
TEHTHOCTBIO B 00JIACTH MPOSKTUPOBAHMUS M KCILTyaTallul COBPEMEHHBIX CHC-
TEM aBTOMATH3AIUN TEXHOJIOTHYECKIX TIPOIIECCOB M TIPOM3BOJICTB.

Ilpoexm aemomamusayuu mexHonI02UYECKOZ0 NPOUecca — COBO-
KYITHOCTh TEXHHYECKOW JOKYMEHTAIUH, HEOOXOIUMON M JOCTATOYHOH
JUTSL peau3alii ONTUMAJIbHOTO BapuaHTa aBTOMATHU3alUU TEXHOJIOTH-
YecKoro mporiecca.

Cucmema aemomamusuposannozo npoexkmupoeanus (CAIIP) —
YeIIOBeKO-MalIMHHAS CUCTEMa YIPAaBJICHHS IPOLECCOM IPOEKTHPOBa-
HUS, TIPENICTABIISAIONIAs COOON aBTOMAaTU3MPOBAHHYIO CUCTEMY YIIpaBlie-
HUS TEXHOJIOTUYECKUM IPOIIECCOM CO3JIaHUS TEXHUYECKOU TOKyMEHTa-
IINHU, HEOOXOJUMOH /IS I3TOTOBIIEHSI POSKTHPYEMOTO 0OBEKTA.

OCHOBHOM TEOPETUUYECKUI MATEPHAJI

3amauu, KOTOPBIE PEIIAIOTCS MPU aBTOMATU3aLMK MPOLIECCOB COBPE-
MEHHOT'O CEJbCKOXO03SHCTBEHHOTO MPOU3BOJACTBA, TPEOYIOT OT Creuua-
JUCTOB KaK 3HAHWI TPHUHIWIIOB TOCTPOCHHS M (PYHKIMOHHPOBAHUS
MpuOOpPOB aBTOMATHU3AIMH, METOMIOB IMOCTPOCHHUS CHUCTEM aBTOMAaTHYe-
CKOTO YIIPaBIICHUsSI, TaK M OBJIAJCHUS OOIIUM TEXHHYCCKUM SI3BIKOM,
MOCPEJICTBOM KOTOPOI'O0 MOXXHO YE€TKO M OJHO3HAYHO OOMEHHBATHCS
pa3paboTkamu B 0OJIACTH aBTOMATH3AINH TEXHOJIOTHIECKHUX ITPOIECCOB.
Peus naer o ToM, 4TO JIOTMYECKH W TEXHUYECKU MPOJTyMaHHAs CHCTEMA
ABTOMATHKH JIOJDKHA OBITH MPEJCTaBIICHA HA S3bIKE, OJJMHAKOBO ITOHST-
HOM JIJIS CTICIIHAIMCTOB, 3aHUMAIOIIIUXCS BOITPOCAMH MOHTAaXa, HAIA KK
M JKCIUTyaTallid CHCTEM aBTOMATHWKH. 1akoe B3aMMOIIOHMMaHue obec-
MEYNBACTCS] TIOCPENICTBOM CIIEIUAIIBHO pa3pabaThiBaeMOi TEXHUIECKOH
JIOKYMEHTAINH, KOTOpasi Ha3bIBACTCS NPOEKMOM AGMOMAMU3ayuu mex-
Hono2uueckoz2o npoyecca. IloaToMy HE3aBUCUMO OT MecTa pabOThl MH-
KEHep 10 aBTOMAaTH3allii TEXHOJOTHYECKHUX TPOIECCOB JIOJDKEH CBO-
0OHO YNTATh MPOEKTHI K yMETh UX pa3padaThIBaTh M OCYIIECTBISTh.
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PaccmatpuBas MOHATHE «IPOSKTHPOBAHHUE), MOXKHO BHIETh, Kak II0-
CTENEHHO MCTOPHUYECKH MEHSAETCA MPEACTABIEHUE O HEM KaK O IMpoLecce
IUTAHUPOBAaHUSI 1 MH(POPMALMOHHON MOATOTOBKM 00pa3a oObEeKTa MpOeK-
TUPOBAHMA JI0 «IPENONPEACIECHUs U3MEHEHHUS peallbHON EHCTBUTEIBHO-
cti» [1, c. 132]. Ilo cBoel cyTH, HHKEHEPHOE MPOEKTUPOBAHUE NIPEABAPSI-
€T 1 00OCHOBBIBACT BHEIPEHUE B MPOU3BOACTBO HOBALMOHHON TEXHHYE-
CKOW CHCTEMBI, YCTaHOBKH, IPOLIECCa, ONTUMAIBHBIX C TOUKH 3PEHHS CUC-
TEeMBbI OIpeeIeHHBIX KpuTepHreB. [IpoexkTrpoBanye — 3To BhIpaskeHHEe HAeH
TEXHUYECKOIO TBOPUYECTBA HA TEXHMUYECKOM s3bIke. Kak mokassIBaroT co-
BpPEMEHHBIE METOAOJIOTHH, LIENIb MPOCKTUPOBAHUS 3aAKIFOYAECTCS B MPENO-
MIPEACIEHNH U3MEHEHNSI PEeaTbHOM AEHCTBUTENBHOCTH. JTa IIeb J0CTHTra-
eTCsl uepe3 «pa3paboTKy KOMILIEKCHOW TEXHUUECKOW JOKyMEHTaluH (Ipo-
eKTa), COAEPKAIICH TEXHUKO-9KOHOMUYECKUE 000OCHOBAHMS, PACUETHI, Yep-
TEKH, MAaKEThbl, CMETBI, OSICHUTENILHBIC 3alICKU U JAp. MaTepualbl, He0O-
XOZUMBIC VISl CTPOMTENHCTBA HACEIEHHBIX IYHKTOB, NPENNPHUATHH, CO-
OPY)KCHHH, MPOW3BOACTBAa OOOPYNOBaHUS, M3AEIMA U T. 1.» [2, c. 419].
310, B CBOIO Ouepeb, NMPEAIONAracT ACTaJbHYIO pa3paboTKy CYIIHOCTH
H3MEHEHHS PeaTbHOCTH WM O0BEKTa IPOSKTUPOBAHUSL.

Tak kak 00beKTa MPOEKTUPOBaHMS (PAKTHIECKH HE CYILECTBYET (OH 3Ha-
KOBBIH, BUPTYaJIbHBIM, HACATBHBIN), TO HET BO3MOXKHOCTH ONUCATh €0 Cpasy
0e3 MoCIIeIYIOIMX UCIPABICHUH U YTOUHEHHH. TO ecTh NpH MPOEKTUPOBa-
HHU WIET TIPOLIECC IPUHATHS PEIICHNH YKPYITHEHHO, a 3aTeM Bce C OoJIbIei
CTETICHBbIO KOHKPETH3aLNY, OOPAIICHHEM Ha KKIOM JTarle K LEJsIM, B Cpas-
HEHHH U C JOPaOOTKOM B COOTBETCTBUHM C 3THM JieTajei MPOEeKTa U PEILeHHs
B LIEJIOM. 3a CYET MCIOJIb30BAHMSI KAKMX MHCTPYMEHTOB JIOCTHIAETCS 3TO
npuOIIMKeHNe packpbiBaeT onpenerneHue, naaHoe B 'OCT 22487-77: «3to
MPOLIECC COCTaBJICHHUS ONMCAHMs, HEOOXOIUMOTO UTsl CO3MaHMs €IIe HE CY-
LIECTBYIOLIEro 00beKTa (anroputMa ero ()yHKIHOHHPOBAHUS WM allOpHT-
Ma TIpolecca), MyTeM MpeoOpa3oBaHysl NEPBUYHOTO ONKCAHMS, ONTHMHU3a-
LM 33JaHHBIX XapaKTePUCTUK 00bEeKTa (MM alrOpUTMa €ro ()yHKLIHOHHPO-
BaHUA), YCTPaHEHHs] HEKOPPEKTHOCTH MEPBUYHOTO ONMUCAHUS M MOCIEA0Ba-
TEJIBHOTO NPEACTaBJICHUS (P HEOOXOAMMOCTH) ONMMCAHUN Ha PA3TMUHBIX
s3BIKax». M TONONHAET 3TO OmnpeAeseHue e OAHO: «ITO MOAECINPOBaHUE
TOTO, YTO MBI XOTHM BBIIOJHHUTB, OCYLIECTBISIEMOE (IO MOMEHTa CamMoro
BBINIOJTHEHHST) HEOIXHOKPATHO 0 TeX TOp, TOKA MBI HE yOSAUMCSI B TIOJIOXKH-
TeJIbHOCTH KOHeuHoro pesyibTatay (I1. bykep). Takum oOpasom, mpoeKTH-
POBaHHUE BBICTYNACT KaK MPOLIECC MPUHATHUS PELLIEHHH, Bce 0oJee AeTabHBIX
Ha KaKZIOM 3Tare U Bce 0osee MPUOMMKAIONINX ONMHMCAHUE OOBEKTa, M3JI0-
KEHHOTO B TEXHUUYECKOM 33aHMH, K PEaIbHOMY C MOMOLIBI0 peoOpa3oBa-
HUS1, ONTHMH3ALUH, MOJIETMPOBAHHS.
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[TosToMy TIpOSKTHpOBaHHME — OTO TOCTOSHHBIA IIpoIlecC BBIOOpa
1 00OCHOBaHUSI AJIETEPHATHBHOTO pereHus. Eie oaHy yepTy HHKeHepHOro
MPOEKTUPOBAHKS PACKPBIBACT CleAyroliee onpeneneHne: «mkeHepHoe
MPOEKTUPOBAHKE — TO HCIOJB30BAHNE HAYYHBIX OCHOB, TEXHUYECKOW HH-
(opmary 1 BOOOpaKEHHUS JUISl CHHTE3a MEXaHHYECKOH CTPYKTYpPBI, MalllH-
HBI WIN CHCTEMBI, KOTOpasi ¢ MHHUMAJIBHBIMH 3aTpaTaMi ¥ MaKCUMaJIbHON
3pQEeKTUBHOCTRIO  BBINONHIA OBl  IpeAnucaHHble e pyHKImN»
(1. ®enpaen). Hayanoe o0ocHOBaHME TpoeKTa 00s3aTENBbHO JOIDKHO TIPE-
HoJIarath pacCMOTPEHUE BOIPOCOB OE30ITACHOTO Il OKPY)KAIOIIEH CpeIbl
BHEJIPEHMSI OOBEKTa, YTO HAlaraeT OrpOMHYIO OTBETCTBEHHOCTh Ha paspa-
0oT4nKa: «ITO NPUHATHE PELICHUN B YCJIOBUSX HEYBEPEHHOCTH M BBICOKOI
OTBETCTBEHHOCTH 32 OIIIOKY» (M. A3uMOB).

Taxum 00pa3oM, OInpeaeneHre MPOSKTUPOBAHUS MOKHO KOHKPETHU3UPO-
BaTh CJICAYIOLIIMM O0PA30M: UHIICEHEPHOE NPOEKMUPOBAHUEe — ITO TIPOLIECC
Hay4HOU pa3pabOTKX HEOOXOAMMOTO [T CO3/IaHMs eIle HE CYIIECTBYIOIIETO
npeaMeTa TPOSKTHPOBAHMS ONHCAHUS Ha OINPEIEIICHHOM 3HAKOBOM SI3BIKE
(TexHMYECKOM) TPo0Opa3a OOBEKTa, OTBEYAONIETO (PYHKIMIOHAIBHBIM, TEX-
HHUYECKHUM, SKOJIOTMYECKUM, SKOHOMHUYECKUM, SPrOHOMUYECKUM M IPYTHM
TpeOoBaHUsM. [IpOSKTHPOBAHME OCYIIECTBISIETCS IyTeM HpeoOpa3oBaHMs
MIEPBUYHOTO OMHUCAHMS MPEAMETA, TIIATEIBHOTO U BCECTOPOHHETO HCCIIETIO-
BaHMS, BEIPAOOTKY KOHLENTYaJIbHOTO PELICHUS HA OCHOBE Y QHAJIN3E TEXHU-
YeCKOM MH(pOpPMAIMH, HEOJHOKPATHOTO MOJCIMPOBAHMS, ONTHMU3ALMH 3a-
JIQHHBIX XapaKTEPUCTHK 00BEKTa (WIIH aJIrOpUTMa ero (QyHKIIMOHUPOBAHUS),
HEOTHOKPAaTHOTO CpPaBHEHHs C LESIMHU MPOCKTUPOBAHUS, YCTPAHCHHS He-
KOPPEKTHOCTH IIEPBUYHOIO ONUCAHWS W TPHUBEICHUS K JCTaJbHOMY peLue-
HHIO B YCIIOBHSX BBICOKOH OTBETCTBEHHOCTH, HEPEIKO OIPAHUYCHHOCTH BO
BPEMEHH, KOTOPBIH XapaKTepH3yeTcsi MUHIMATIbHBIMH 3aTpaTaMu (CO CTOPO-
HBl MPOU3BOJMTENS U TOTPEOUTENS)) U MaKCUMAJIBbHOH 3()(EKTHBHOCTHIO
BBITIOJTHEHUSI TIPEITUCAHHBIX (DYHKIMH B KOHKPETHBIX YCIIOBHSIX BKIFOYEH-
HOCTH B OKPY>KaIOILYIO CPeLy.

WmxeHepHOEe TPOEKTUPOBAHKE, SIBISSICH CIIOXKHBIM IPOLECCOM, ITOCTO-
SIHHO DPa3BUBACTCS B COOTBETCTBUM C HEOOXOIMMOCTBIO PELICHMS BCE yC-
JIOKHSIIOILIMXCST COBPEMEHHBIX 3a/ad. OOnafast XapakTepucTHKaMHi BO3pac-
Taromel MHGOPMALMOHHOH HACKIIIIEHHOCTH, MHOTOBApHATHBHOCTHIO MPHHSI-
TBIX PELLCHNH, UCIIOb30BaHHBIX METOJI0B U KPUTEPHUEB OLICHKH PE3ybTara,
WHXEHEPHOE MPOEKTHUPOBAHUE CETO/IHSI 0OECIICUNBACTCSI CIIOKHOM TEXHOJIO-
rreid, OCHOBY KOTOPOM COCTABIISIIOT OTAENBHBIC 3TAIlb, ONEPALUA U METOABL.
Tak, B mporiecce MPOEKTUPOBAHUS CHCTEM aBTOMATU3ALMH 00s3aTeIbHBIMU
STanamMu SABJLIIOTCS MPEANPOSKTHBIE N3bICKAHNS, COCTABICHUE TEXHIIECKOIO
3a/laHusl ¢ OHOBPEMEHHBIM OIPENEICHHEM KOMIUIEKca TpeOOBaHUi K Mpo-
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eKTUPYEMOM CHUCTEME, aHATN3 BapUAHTOB TEXHUYECKOTO PELIEHHS MPOEKT-
HOHM 3amaud ¥ BHIOOp HamOoliee PalHOHATIBHOTO, JeTalbHas MpopaboTKa
TEXHUYECKOTO peIleHHs, 0OpMICHNE PELICHNs] B POSKTHON JOKyMEHTa-
LM, TEXHUKO-3KOHOMUYECKOe 000CHOBAHUE MPUHSATOTO PELICHUSL.

WmxeHepHOE NMPOEKTUPOBAHKE HOApa3AEsIeTCs 0 00NacTH MPHIIo-
JKEHHMSI Ha apXUTEKTYpHO-CTPOMTEIBHOE, MAaIIMHOCTPOUTEIBHOE, IO-
POKHOE, TEXHOJIOTMYECKOE, CENBCKOXO3SNCTBEHHOE M T.A.; MO THUILY
n300paXXeHus1: YePTEIKHOE U 00BEMHOE; MO BKIIOUEHHUIO B IPOU3BOACT-
BO: TUIIOBOE M MHIMBUAYAIBHOE, HECIOKHOE U CIOXKHOE; 110 XapakTepy
00beKTa: MPOEKTUPOBAHUE EIUHUYHOTO MPOCTOTO H3AETHS, MPOCKTH-
pPOBaHHE CHUCTEMBI U IPOEKTHUPOBAHUE CHCTEMBI, BCTPOCHHON B CHUCTE-
My. B cooTBercTBHM ¢ NaHHOH KiaccupHKauueil pasaensioT CHCTEMbI
HOPMaTHBOB IO NMPOEKTHPOBAHUIO: €AMHAs CHCTEMa KOHCTPYKTOPCKON
nokymentauun (ECKJ]) — MammHOCTpOMTENbHOE NPOEKTHPOBAHUE;
cucrema npoektuposanusi B crpoureiberse (CIIJIC) — apxurektypHo-
CTPOUTENBHOE TPOCKTUPOBAHUE; CHCTEMa pa3pabdOTKHM M TOCTAaHOBKH
npoaykuuu Ha npousBoActBo (CPIIII) — TexHOJIOrHYECKOE MPOEKTHPO-
BaHHE; KOMIIJICKC CTAHAAPTOB Ha 3JIEKTPOYCTaHOBKH 31aHUN H T. 1.

ECKJI — xoMIUIieKC CTaHAApTOB, YCTAaHABIMBAIOLIUX B3aUMOCBSI3AH-
HBIC HOPMBI M TpaBHia 10 pa3paboTke, oPOpPMICHHIO U OOpaIICHHIO
KOHCTPYKTOPCKOH JOKyMEHTAaluH, pa3padaTblBaéMO M NPHUMEHSIEMOIl
Ha BCEX CTAagMsIX >KU3HEHHOro LHKJIA u3enusi (IPpU NPOCKTUPOBAHUH,
W3TOTOBJICHUH, SKCITyaTalllu, peMoHTe 1 ap.) [3].

CITAC — xoMIUIEKC HOPMATUBHBIX OPraHU3ALMOHHO-METOANYECKUX JI0-
KyMEHTOB, YCTaHaBJIMBAIOIINX OOIIETEXHUYECKHE TpeOOBaHUs, HEOOXOIH-
MBI JUIsl pa3pabOTKH, y4eTa, XpaHeHUS! W MPUMEHEHHsI POEKTHOH IOKY-
MEHTALIH JUIS1 CTPOUTEIBCTBA 0OBEKTOB PA3IMUHOr0 Ha3HaYeHHUS [4].

CPIIIT — koMILIEKC B3aMMOCBS3aHHBIX OCHOBOIIOJATAOIINX OpraHU3aLH-
OHHO-METOAMYECKUX M OOIICTEXHUYECKHX TOCYIapCTBEHHBIX CTaHAAPTOB,
YCTaHABJIMBAIOIINX OCHOBHBIC HOJIOXKEHHS, IPAaBUIIa U TpeOOoBaHus, odecrie-
YHBAIOIIME TEXHUYECKOE W OPraHM3allMOHHOE €IMHCTBO BBIMOJIHACMBIX Pa-
00T Ha cTaausIX KU3HEHHOTO LKA MPOAYKIHH, BKIIOYAIOLINX HCCIIeI0Ba-
HHE U 000CHOBAaHHE Pa3padOTKH, pa3paboTKy, MPOM3BOACTBO, FKCILTYaTaLIHIO
(mpyMeHeHue, XpaHeHne) MPOAYKLUNK U PEMOHT (1711 PEMOHTHPYEMOH Ipo-
JIYKIH ),  TAKXKE B3aUMOJICHICTBUE 3aMHTEPECOBAHHBIX CTOPOH [5].

Kommiekc craHnapToB Ha 3JIEKTPOYCTaHOBKH 3/1aHHH COJEPKHUT Tpe-
0oBaHUs MO NMPOEKTUPOBAHUIO, MOHTAXY, HAJla/IKe M UCHBITAHUIO 3JICK-
TPOYCTaHOBOK, a TakXe K BHIOOPY 3JIEKTpooOOpyHOBaHHMS, OOeCIedH-
BaloIIe UX 0E30MacCHOCTh U YAOBJIETBOPUTENBHYIO PabOTy NMpH ycio-
BUU MCIOJIb30BAHMS 110 HA3HAYCHHUIO.
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[IpoexTrpoBaHue cUCTEM aBTOMAaTHU3allMK OCHOBBIBACTCS HA CHCTEME
crargaptoB CIIJIC. OmHako mpu HEOOXOIUMOCTH HCITONB3YIOTCS CChLI-
KW Ha JIpyTHe CUCTeMbl cTraHaapToB (B ocHoBHOM ECKJI).

Oco0eHHOCTH TPOEKTUPOBAHUS CHUCTEM aBTOMATH3aLUU OIpeness-
IOTCSI TIOTPEOHOCTSIMH CEJIbCKOXO3SIMCTBEHHOTO MPOU3BOJCTBA. TexHo-
JIOTMYECKHE IPOLECCHl CENbCKOXO35MCTBEHHOTO MPOM3BOACTBA TECHO
CBSI3aHBI C OMOJIOTMYECKUMH IPOLECCAaMM, OCTAHOBUTH KOTOPBIC AaXe
BPEMEHHO HeJb34. DTO NPUBOIUT K HEOOXOAUMOCTH CHCTEMHOI'O MHO-
rOacleKTHOrO aHalKu3a UCXOMHBIX JAaHHBIX, yueTa TpeOOBaHUH, CBA3aH-
HBIX C Pa3HbIMH CTOPOHAMHM CEJILCKOXO3SHCTBEHHON TEXHOJOIHH H, KaK
CIIEICTBUE, TECHOTO OOLICHMS U B3aUMOJCHCTBUS C APYTMMH CIELHa-
nuctamu AIIK. B gaHHBIX yCIOBUSIX YCHEUIHOCTHh MPOEKTUPOBAHUS 3a-
BUCHUT OT YMEHHsI HaXOAWTh BapPUAHTHl OPUTHHAJIBHOTO TEXHUYECKOTO
peLIeHUs], TPUMEHATh HECTaHAAPTHBIC SBPUCTHUECKHE IMOAXOABI HpHU
MOWCKE PELICHHUS, HEOJHOKPATHO OLEHHMBATh PE3yJIbTaT, BBIABILS IO-
CIIEACTBUS OT PeaIM3allK IPUHATOro perieHus. Bee 3To o0ycioBnuBa-
€T He0OXOIUMOCTh MTOCTOSIHHOI'O COOTHECEHHUS! TEXHUYECKOTO PEIICHHS
C CHCTEMOW B3aMMOCBS3aHHBIX TPEOOBAaHMI, BCECTOPOHHEW OLICHKH,
KOPPEKTHPOBKHU PEIICHHUS U PEIICKCHH.

3ajaya IPOEKTUPOBAHUS SIBIACTCS OAHOM U3 BaXKHBIX M HauOoIee TpyI0-
eMKkux. COKpaTUTh BpEeMEHHBIE 3aTPaThl U HECKOJIBKO OOJIYUTh TPYA Mpo-
EKTHPOBLIYKA MO3BOJISIET MPUMEHEHHE COBPEMEHHBIX METOIOB Pa3pabOTKU
MpOEKTa € IOMOLIBI0 CHCTEM AaBTOMATH3UPOBAHHOTO IPOSKTUPOBAHUS
(CAIIP — yenoBeko-MaIllMHHAS CUCTEMa YNPABJICHHS MPOLIECCOM MPOEKTH-
POBaHHS, NMPEACTABIAIONAs COO0H aBTOMATHU3HMPOBAHHYIO CHCTEMY YIpaB-
JIEHUs TEXHOJIOTUYECKUM TIPOLIECCOM CO3[aHMsl TEXHUYECKOW JOKYMEHTa-
11K, HEOOXOJMMOH JUTsl M3TOTOBIICHUS TIpoeKTHpyemMoro oonekra). CAITP
BKJIIOYAET KOJUIEKTUB MPOEKTUPOBIIMKOB, YMEIOUINKA paboTaTh C HOBBIMU
METOZIaMM NIPOEKTUPOBAHMS ¢ MOMOILBI0 OBM; TeXHHUeCKue CPeAcTBa; HO-
BYIO OPraHM3ALMOHHYIO CTPYKTYPY, HNPHCTIOCOOJICHHYIO 3(P(EKTUBHO 3KC-
IUTyaTHPOBAaTh TEXHUUECKHE CPECTBA U mporpammHoe odectiederue CAIIP;
MAIMHHO-OPUEHTUPOBAHHBIC METOAMKH, MHCTPYKLIMH W HOPMATUBHBIC Ma-
Teprasbl, pa3BUTOE MPOrpaMMHOE OOecIieUeHHE U CHeLUaIbHOEe MaTeMaTH-
YecKkoe 00ecIIeUeHUE, a TAKKE ClIeHUANIbHBIE ITPOOIEMHO-OPHEHTHPOBAHHbIC
s3pIkd. [loatomy CAIIP MoXHO onpenennuTs Kak CHCTEMY TEXHUYECKHX
U IIPOrPaMMHBIX CPEZICTB C METOJUYECKHM CONPOBOKICHUEM, aBTOMATHU3H-
PYIOLIYIO IPOSKTUPOBAHUE OOBEKTOB (IPOLIECCOB) HEKOTOPOI'O KiIacca.

Cospemennsle CAIIP o0ecrieunBalOT BBICOKOE KauecTBO IMPOEKTa,
MUHUMAJIbHBIE 3aTpaThl Ha BBIMYCK MPOEKTA, COOTBETCTBUE NTOKYMEHTOB
MIPOEKTa HOPMAaTHUBHBIM TPEOOBAHUSIM!
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ITosToMy MHXEHEp MO ABTOMATH3AIMU TEXHOJOTMYECKUX IPOLIECCOB
Y TIPOU3BOZCTB JIOJDKEH OCBOWTH TEXHOJIOTHIO Pa3pa0OTKH MPOEKTa aBTO-
MaTH3aluy, B ToM yucie B cpene coBpeMeHHbIx CAIIP. Ypoens oBnaze-
HUSl TEXHOJIOTUEH WH)XEHEPHOIO MPOCKTUPOBAHUS OMNpEACsIeT YCHell-
HOCTh CTaHOBJICHUS MH)XEHEpa KaK CIICIHAINCTA, CIOCOOHOTO BOCIIPUHH-
MaTh TEeXHHYECKUE HOBIIECTBA, Pa3padaThiBaTh M BHEAPSTH WHHOBAIWH,
IIOCKOJIbKY ITPOSKTUPOBAHKE MpeaBapsieT W OOOCHOBBIBAECT BHEIPEHHE
B IIPOU3BOZCTBO TEXHUUYECKON CHUCTEMBI, YCTAHOBKH, MPOLIECCa, ONTUMAIIb-
HBIX C TOUKH 3PEHHUSI CUCTEMBI ONPEICTICHHBIX KPUTEPUEB.

«IpoektupoBanue u CAIIP cuctem aBTOMaTH3alUuu» ABIAETCA CIE-
IMATBHON AUCIUILINHONW. B COOTBETCTBHUHU CO CBOMM MECTOM B yUYeOHOM
Ipoliecce TUCIUILTHHA GopMHUpyeT 0a3y 3HAHWM M yYMeEHHi, obecredn-
BAIOMIMX PEIIEHHE 3a/1ay MO MPOECKTUPOBAHUIO CUCTEM aBTOMAaTUYECKO-
I'0 yIPaBJICHUS TEXHOJIOTUIECKHUMHU MPOIECCAMHU.

C y4eToM BBIIIEH3IIOKEHHOTO, Uenblo yueonoi oucyunaunvt «llpo-
exmuposanue u CAIIP cucmem asmomamusayuuy agnsemcsa Hopmu-
poBaHue npodecCHOHATBHBIX 3HAHNH, YMEHHUH U MMPAKTUIECKUX HABBIKOB
[IPOSKTHPOBAHUS CHCTEM aBTOMATH3AIIUM TEXHOJIOTHYECKUX IPOIIECCOB
C TIOMOIIIBI0 KOMITBIOTEPA.

3agaun AUCHMILIMHLL:

— O3HAKOMJICHHE C OCHOBHBIMH HOPMAaTHBHBIMHU JTOKyMEHTaMH, HOP-
MaMU, METOJIaMH TIPOEKTHPOBAHNS CUCTEM aBTOMATH3AIINH;

— U3yYeHHe HOPMAaTUBHBIX TpeOOBaHWI, METOIMK pacueTa, aHAIN3a,
MOJICJIMPOBAHHSA, CPABHEHHS, OIICHKH NPU pa3pabOTKe MPOEKTa CHCTEM
ABTOMAaTH3aINH;

— 3aKpeIUICHHE COBPEMEHHBIX METOJOB TOWCKAa, OOpabOTKH M WC-
MOJIE30BaHMs HH(pOpMaIny;

— OCBOCHHE TEXHOJIOTHH WHXEHEPHOTO TPOEKTHPOBAHUS CUCTEM aB-
TOMATH3aIAN CEIhCKOXO3SMMCTBEHHOTO TPOM3BOICTBA, MIPUHIIUIIOB pa3-
paboOTKM TPOEKTHON JOKYMEHTAIlMM CHCTEM aBTOMAaTH3aI[MH B Cpee
naketoB CAIIP;

— (opMHUpOBaHHE YMEHHWI W HABBIKOB IPHUMEHEHHUS COBPEMEHHOMN
TEXHOJIOTHH TPOEKTUPOBAHUS TPU PEIICHHH OCHOBHOTO Kiacca 3ajad
MIPOEKTUPOBAHUS CHCTEM aBTOMATH3AIIHH;

— dopmupoBaHne yMeHHs paboTaTh B KOMaHAEC M CIOCOOHOCTH
K MEXJINIHOCTHBIM KOMMYHHUKAITHSIM.

B pesynpTaTte n3y4eHrs AUCUUTUIMHBI CTYICHT TOJKEH:

e suamp nonoxenuss ['OCTos, OCToB, pyKOBOIIIMX TEXHHUYECKUX
MaTepHalioB W JPYIMX HOPMATHUBHBIX JOKYMEHTOB TI0 MPOEKTHPOBAHUIO
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CHCTEM aBTOMATH3AIU{; TEXHUYECKUE, IKOHOMHUYECKUE, DKOJIOTHUYCCKUE
Y COIMAITbHBIC TPEOOBAHMUS K MTPOCKTUPYEMBIM 00BEKTaM, KPUTEPHHU OIICH-
KM KayecTBa IIPOCKTa aBTOMAaTHU3allMM; TEOPETUYECKUE OCHOBBI
Y TEXHOJIOTUIO MPOSKTUPOBAHUS CUCTEM aBTOMATHU3AIINH; TPUHIIHIIBI pabo-
ThI B COBPEMEHHBIX MakeTax djekTpoTexuudeckux CAIIP, a Taioke MeTo b
WX ajanTalyy; MPUHIWOB U OCOOEHHOCTH Pa3paldOTKH JTOKyMEHTAIH
MPOEKTa aBTOMAaTU3alluu B cpeie akeToB coBpeMeHHbIXx CAIIP;

® yMemb TIOJNB30BATHCA IPOEKTHOW JOKYMEHTALWEH, TEXHUYECKOU
Y HOPMAaTHBHO-CIIPABOYHON JIMTEPATYypPOH IO aBTOMATH3AIUU CEITLCKOXO-
3STMCTBEHHOTO TIPOU3BOICTBA; COOMPaTh, N3ydaTh U aHATM3UPOBATH UCXOI-
HBIC JIAHHBIC IS Pa3pabOTKH MPOCKTa aBTOMATH3AIMH; PEaM30BBIBATH
TEXHOJIOTHIO HHXCHEPHOTO MPOEKTUPOBAHUS, HCIOIB3YysS COBPEMEHHBIE
METOJIbl W TIOCIEHUE HAYYHO-TEXHUUYECKHUE JTOCTHKECHUS; PEIIaTh WHXKe-
HEpHBIE 33/1a4d MPOEKTUPOBAHUS CUCTEM ABTOMATHU3AlMH, MOJB3YAChH Ia-
ketom CAIIP, ¢ropMupoBaTh MPOESKTHYIO TOKYMEHTAIUIO C MIOMOIIBIO TTa-
kera CAIIP; onpenensitTe HAACKHOCTh U IPUMEHATH CPEACTBA MOBBIICHUS
HAJIe)KHOCTA CHCTEMBI; OOOCHOBBIBATH OCHOBHBIE PpEIICHUS TEXHHUKO-
SKOHOMHYECKUMH pacdeTaMH U JiesiaTh 000CHOBAaHHBIE BHIBOJIBI;

® uMemb npeocmasieHue O CTaIusAX MPOEKTUPOBAHUS, COAEPKAHUN
MIPOEKTa aBTOMATH3AIMK TEXHOJOTUYECKUX IPOIECCOB, 00 OCHOBHBIX
HOPMATHBHBIX TPeOOBaHUAX K pa3pabaThIBaeMOW MPOEKTHON TOKyMEH-
TaluH, O CUCTEMaX aBTOMATHU3WPOBAHHOTO MPOCKTHUPOBAHUS, TEXHOJO-
THUU IPOSKTUPOBAHMS C IIOMOIIBIO KOMIIBIOTEPA.

BOl'lpOCBI AJIsA CAMOKOHTPOJISA:

1. YTo mOHMMAIOT MOl MPOEKTOM aBTOMAaTHU3ALMH TEXHOJIOTMYECKUX
porreccoB?

2. IIpuBenure XapakTepUCTUKN COBPEMEHHOI'O MHXEHEPHOIO IPOEK-
THUPOBAHMSL.

3. Kak knaccupuimpyroT cucTeMbl HOPMaTHBOB T10 IIPOSKTHPOBAHHIO?

4. Yro nounmarot nog CAIIP?

5. Kakue 3amaun JODKEH pemaTh WHXKEHEp MO aBTOMAaTH3alUH
B TIpopecCHOHaNBbHOM NeSTEIBHOCTH, U KaKUe 3HaHUSI U YMEHHS eMY IS
3TOT0 HEOOXOAUMBI?
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MOAYJIb 1
TEOPUSA NTH)KEHEPHOI'O ITPOEKTUPOBAHUA

BBOAHBI KOMMEHTAPUH K MOAYJIIO

CTyneHT NOJIKEH 3HaAMmb:

— LIeJIM U 3a]1a4d IPOEKTUPOBAHUS CUCTEM aBTOMATU3ALNH;
— CoZIepKaHKe 3TAOB MPOEKTUPOBAHUS CUCTEM aBTOMATHU3ALNH;
— CTa/INU MPOCKTHUPOBAHMUS,;

— COCTaB MPOEKTa aBTOMATH3ALIH;

— o0mue TpeOoBaHus K JOKyMEHTaM IPOEKTa;

yMemb:

— AHAJIM3HUPOBATH MCXOJHBIC NAHHBIC HJISA IMMPOCKTUPOBAHUA CUCTEM
ABTOMATH3aIUH;

— thopMyaHpoBaTh TPeOOBaHHS K CHCTEMaM aBTOMATH3AIUH;

— pa3pabaThIBaTh TEXHUUECKOE 33JJaHUE HA MPOCKTUPOBAHUE CUCTEMBI
yIPaBIICHHS;

— paboTaTh B KOMaHJIE.

VYcenemHocTh CTaHOBJIEHUSI arpOMH)KEHEpa KaK CHELUAINCTa, CIO-
COOHOTO BOCHpPWHUMATh TEXHHYECKHE HOBIIECTBA, pPa3padaThIBaTh
Y BHEJIPSITh MHHOBALIMH, ONPEICISIETCS] YPOBHEM OBJIAJACHUS TEXHOIOTHU-
el HHXeHepHOro npoekTupoBanus. [1o cBoeil cyTu MHXXEHEpHOE MPOEK-
TUPOBaHUE TIpeaBapseT W OOOCHOBBIBAET BHEIPEHHE B IMPOU3BOACTBO
HOBAIlMOHHOW TEXHMYECKOM CHCTEMBI, YCTAaHOBKH, IpoIlecca, ONTH-
MaJIBHBIX (C TOYKH 3pEHHsI CHCTEMBI) ONpeAeieHHBbIX Kputepues. llo-
3TOMY JUIsl YCTIEHIHOTO MPOEKTUPOBAHUS CHCTEM aBTOMAaTH3alMU TPpeOy-
eTcsl 3HAHHE COJep)KaHHA 3TaloB MPOEKTHPOBAHMSA, METOJOB, MpHUMe-
HSIEMBIX Ha KaXJOM 3Tare, d(QEKTHBHBIX CPEICTB pPa3pabOTKH, YTO
B IIEJIOM COCTABIIIET TEXHOJIOTHIO IIPOSKTHPOBAHNA.

YuebHo-uH(pOpMaATHOHHAS MOIETH U3YICHHSI MOTYJIS 1

Komn-Bo
Ne, Tema 3aHSTHSA Tun 3ansaTHSE Bup 3ansaTus 4acoB
Ha | 3aHsATHE

3anamue 1

CyIIHOCTB M 3TaIbl O3HaKoMIICHHE

MPOEKTUPOBAHMS CUC- C HOBBIM Jlexuus 2
TEM aBTOMATH3ALH MaTepHaJIOM
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OxoHYaHue

Kon-Bo
4acoB
Ne, Tema 3aHSITHS Tur 3ansTHs Bup 3anarus
Ha 1 3a-
HSITHC
Sansmue 2
CocTaB MPOEKTHOM
JIOKYMEHTALIHH TI0 O3zHakoMIIeHHE
ABTOMATH3ALHH C HOBBIM MaTepHaJIOM Jlexuus 2
TEXHOJIOTHYECKHUX
MIPOIIECCOB
Sansmue 3
Copeprxanue 00Immx .
TpeGoBaHuii K Tek- Yroyonemwe VCPC 5
CTOBBIM JIOKYMeH- 1 00001IeHre 3HAHUH
TaM IPOEKTa
Rausmue 4
TexHoorus uHxe- Oszunakomienue
HepHOFO HpOGKTI/I— C HOBBIM MaTepI/IaJIOM HeKHI/Iﬂ 2
poBaHUs
Rausmue 5
Texnomorust coopa YrnyGnenne
HUCXOJHBIX JTaHHBIX )5 0606H.ICHI/IC 3HAHUU YCPC 2
K IIPOEKTHPOBAHUIO
Rausmue 6
TexHUKa TIPEITIPO- VYrny0nenue 3HaHUH IIpakTuueckoe 2
€KTHBIX U3BICKaHUI
Ransmue 7
YrnyOnenue N 2
PazpaboTka TexHu- . PaKTHIECKOC
1 0000IIIeHNE 3HAHUHA
YECKOT0 3aJaHus
Ransmue 8
TexHomorus npoex- YrnyOnenne
TI/IpOBaHI/ISI CUCTEM 58 0606H.ICHI/IC 3HaHI/Iﬁ ﬂaﬁopaTOpHoe 2
aBTOMAaTH3aLuU
Ransmue 9 KoHTpors [IuceMmennas
Teopust UHKXEHEPHO- pE3yITBTaTOB paboTa 1o uH- 2
r'O IPOEKTUPOBAHUS 00y ek JTUBHTY AJTbHBIM
3aJaHUSIM
Bcero 18
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HAYYHO-TEOPETHYECKOE COAEP)KAHUE MOJIYJIsA

CioBapb OCHOBHBIX MOHSITHIA

3adaua — cnoxHbIN BOMpPOC, MpodIIeMa, TpeOYIoIIHe UCCIIeTOBaHMUS
U pa3peLieHusl.

Huoicenepnoe npoekmupoeanue — 310 TPOLECC HAYYHOH pPaspabOTKH
HEOOXOIMMOr0 UL CO3aHMs €Ilie HE CYLIECTBYIOIIErO NPEAMETa IIPOSKTH-
POBaHHMS ONMMCAHKUSI HA OIPECTIEHHOM 3HAKOBOM SI3bIKE (TEXHHYECKOM) MpO-
o0pasa 00bEKTa, OTBEYAIOIICTO (DYHKIIMOHATBEHBIM, TEXHUYECKAM, SKOJIOTH-
YECKHM, SKOHOMUYIECKHUM, SPrOHOMHYECKIM U JIpyTMM TpeOOBaHUSAM ITyTeM
peoOpa3oBaHMsl MEPBHYHOTO OITFICAHWS, TINATEJIFHOIO M BCECTOPOHHETO
HCCIIeJOBaHMUs], BBIPAOOTKH KOHLENTYAIBHOTO PEIICHHS Ha OCHOBE M aHAIIN-
3¢ TeXHUYECKOH MH(OpMAaLM, HEOAHOKPATHOIO MOJEIUPOBAHMS, ONTHMH-
3alMM 33/IaHHBIX XapaKTEPUCTUK OOBEKTa, HEOTHOKPATHOTO CpaBHEHHS
C LEJSMH TPOEKTUPOBAHUS, YCTPAHEHUsI HEKOPPEKTHOCTH MIEPBUYHOTO OITH-
CaHUS U NPUBEICHUS K JIETAILHOMY PELLEHUIO B YCIOBHSX BBICOKOM OTBET-
CTBEHHOCTH, HEPEJIKO OTPaHWIEHHOCTH BO BPEMEHH; MPOIECC, KOTOPHIA Xa-
paKTepU3yeTCs MUHUMAJIBHBIMH 3aTpaTaMid U MaKCUMAIILHON 3(Q(EKTHBHO-
CTBIO BBIIIOJIHEHNS IPEANTMCAHHBIX (YHKIUH.

Memoo — cnoco0 OOCTHKEHHs KaKOW-THOO LeIH, PelIeHHs] KOH-
KpETHOH 3aJa4H.

Memoowvt npoexkmuposanus — criocoObl BHIPaOOTKH MPOESKTHOTO Pe-
IICeHUsA, HAIpUMEP, aHAJIN3, MOJACIIMPOBAHUE, OIITUMHU3AIUA U T. 1.

Cmaouu npoexmuposanusa — 3Tarnbl pa3paboTKH MPOEKTa.

Cucmema aemomamuuecKozo pezyiupoeanus — COBOKYIHOCTb pe-
ryJisaTopa 1 00beKTa yIpaBJICHHS.

Cucmema agmomamu3uposannozo ynpaeieHusa — KOMIIJIEKC YCT-
poiicTB, 0OecreurBaONIUX H3MEHEHNE Psa KOOPIAUHAT 00bEKTa yIIpaB-
JICHHUS C LIEJIBI0 YCTAaHOBJICHHS XKEJIaeMOT0 PEeXHUMa paboThl OOBEKTA.

Texnuueckoe 3a0anue — ACXOIHBIN AJISI IPOEKTUPOBAHUS TOKYMEHT,
colepxamuii MHGOpMAIMI0O O pa3paboT4MKe, LIeJb MPOEKTUPOBAHUS,
OIMCAaHUE TIpeIMeTa MPOCKTUPOBAHUS, OCHOBHBIE TPeOOBaHUS, OMKMCa-
HUE TPEeATNoNaraeMoro pe3yibrara u T. [I.

Texnonozus uHICEHEPHO20 NPOEKMUPOBAHUs — STO HAy4YHO 000C-
HOBaHHas COBOKYIHOCTh METOJOB, ACHCTBUM M omepaiuii, mpuMeHse-
MBIX Ha OINpENEeIEHHOM 3Talle pa3pabOoTKH MPOEKTa, TapaHTUPYIOIIast
JOCTHKEHHE 3HAYMMOTO pe3yJibTaTa.

Tunoeoit npoekm — 3TO TIPOEKT JEHCTBYIOUIETO MPERNPUSITHSA,
HUMEIOIIUH OMBITHYIO MPOBEPKY I PEKTUBHOCTH PEIICHHSI.

Ileny — mpenMeT CTpeMJIEHHUs, TO, YTO Haa0 (MM KelaTelbHO)
OCYLIECTBUTb.
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OCHOBHOWM TEOPETUYECKHWI MATEPUAI

Jlexmus 1.
CylHOCTH M 3Tallbl IPOEKTUPOBAHUS CUCTEM AaBTOMATU3AIUM

IInan:

1. HCJ'II/I " 3a1a9y NPOCKTUPOBAHUA CUCTCM aBTOMATU3AllNU.

2. CYI]_IHOCTB MPOCKTUPOBAHUA CUCTCM aBTOMATHU3AaIUH.

3. HOCJ’IC,I[OBaTeJ'ILHOCTB MPOCKTUPOBAHNA CUCTCM aBTOMATHU3allUU.
4, COZ[ep)KaHI/IC 9TAllOB IPOCKTUPOBAHUA CUCTCM aBTOMATHU3allHUH.

1. lenu u 3a0auu npoekmupoganus cucmem asmomamuzayuu. B yc-
JIOBUSIX HEOOXOJMMOCTH HOBBILIECHUS! TIPOU3BOAUTENFHOCTH CEIIBCKOXO-
3STMCTBEHHOT'O MPOM3BOJCTBA, CHUKEHUSI €T0 YHEPrOEMKOCTH, MOBBIIIE-
HUSl KOHKYPEHTOCHOCOOHOCTH HPONYKIMH 3HAYMMasi POJb OTBOAUTCS
ABTOMATH3allMM TEXHOJIOTMYECKUX MpoleccoB. BHenpeHne HaaeKHBIX
CHCTEM aBTOMAaTH3allM{, BHICBOOOXIAIOIINX YEJIOBEKAa OT MaJIONPHBIIE-
KaTeNbHBIX OINEpaluil, 00ecleYrnBaIOIINX ONTUMAIIBHBIC PEXUMBI CO-
Jep>KaHUsl KUBOTHBIX, NTHLBI, PACTEHHH, COKPAIIAIONINX PACXOAbI KOp-
Ma, yIOOpEHHH U T. 1., BOSMOXKHO IIPHU YCJIOBHHM Ka4eCTBEHHOT'O MPOEK-
TUPOBAHUS CUCTEMBI aBTOMATHU3alUK. TakuM 00pa3oM, LEeNb0 IPOEKTHU-
POBaHMSI CUCTEM aBTOMAaTH3allMU SIBJISIETCS BCECTOPOHHEE 0OOCHOBaHUE
ONTUMAJILHOTO BapHaHTa aBTOMaTHYECKOTO YIPABICHUS U IpeAcTaBiie-
HHUE Ha S3bIKE TEXHUYECKOW NOKYMEHTAllMH OJHO3HAYHO IMOHHMAaeMOTO
000CHOBAaHHOTO OTMMCAHMS SKOHOMHUYECKH 3((EKTUBHOTO BapuaHTa Oy-
Iyuiel CHCTeMbl aBTOMaTH3aLUH.

JocTryb JaHHOM LIENTN MOKHO, pelasi caeIyoNIie 3a1aum:

1) uccaenoBaTh OOBEKT aBTOMATU3ALMH Ha IPEIMET LIEIecO00pa3Ho-
CTH aBTOMATH3allMHM TEXHOJOIMYECKOTo Ipolecca UM OTACIbHBIX Olle-
pauuii Ui yCTaHOBOK;

2) onpeaenuTh ONTUMANbHBIH 00bEM TEXHHYECKUX CPEICTB aBTOMa-
TU3ALMU AT 00BEKTa;

3) pa3paboraTh HanboJjiee SKOHOMHUYECKH LEIeCOO0Pa3HBI BapuaHT
YIpaBJICHUS] C YY€TOM HOBEHIINX pa3padOTOK B 00JACTU TEXHHMUYECKHX
CPEACTB aBTOMAaTHKHU U YCTPOMCTB YIIPaBJICHUS;

4) peannzoBaThb 3TOT BapUAHT yNPABICHUS B CXEME;

5) BBINOJHUTH TEXHUKO-3KOHOMHUYECKOE OOOCHOBAaHHME IPHUHATHIX
peLIeHUH.

2. Cywnocms npoexmuposanus cucmem asmomamuzayuu. VHxe-
HEpHOE NPOEKTUPOBAHME — 3TO MPOLIECC HAyYHOH pa3pabOTKu HEoOXo-
JUMOTO JUIS CO3/IaHMsl eule He CYLISCTBYIOLIEro MpeaMeTa MpOeKTHpo-
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BaHUsI ONMCAaHMs Ha ONpPECeICHHOM 3HAKOBOM SI3bIKE IpooOpas3a 0O0bek-
Ta, OTBEYAIOILETO COBOKYMHOCTH TPEOOBAaHMH IyTEM IPOXOKACHUS
MHOXECTBa ATAIOB NMPOEKTUPOBAHUS U HMPUBEACHUS K ICTAITBHOMY pe-
menuto. llpy mpoekTHpoBaHMM CHUCTEM aBTOMATH3ALUH MPEIMETOM
poekTHpoBaHus BeicTynaer CAY — cucrema aBTOMaTHYECKOTO yIpaB-
JICHUS] YCTAHOBKOHM MM TMPOLECCOM B LIEIOM, KOTOpas MpPEACTaBIISET
co00H COBOKYIHOCTH OOBEKTa yNpaBieHUs! (OMOJIOTHYECKHX OOBEKTOB
WM TEXHUYECKUX YCTPOMUCTB, MO0 UX COBOKYITHOCTH) M TEXHUYECKOTO
yCTpOICTBa, 00€CIEUUBAIOLIETO MPUEMIIEMbI alropuT™M (yHKIHNOHU-
poBaHUs 00bekTa aBTOMaTu3auu. CucreMa, pealu3yromas onTHMaNb-
HBIH BapHaHT aBTOMATHYECKOI'O YIpaBJICHHs, IOJDKHA 00JanaTh CBOM-
CTBOM (PYHKIHOHAIBHOCTH, TO €CTh B LI€JIOM 00ECIeunuBaTh ONTUMAIIb-
HOE MPOTEKAaHUE Mpoliecca WK ACHCTBUE yCTAHOBKU B aBTOMATHYECKOM
peXUMeE, 3KOHOMHYECKOW IeecO00pa3HOCTH, 3HAYMT, OOEcrednBaTh
yBEJIMYEHHUE MIPOU3BOJACTBA MPOAYKLIMH WIM YIydllIeHHE €€ KadecTBa,
CHIDKEHHE TPYIOBBIX 3aTpaT U MOTEPb NMPOAYKLHUH, a TAKXKE B LEIOM
MOBBICUTE 3P PEKTUBHOCTL MPOM3BOACTBA, HalexkHOCTH. Tak kak CAY
B O0ILIEM CiIydae B CEIbCKOXO3AHCTBEHHOM IPOU3BOJACTBE MMEET JIEJI0
C )KUBBIMH OOBEKTaMH, OHA JOJDKHA OTBEYATH YCIOBHUSIM OKPYXKaOLIeH
cpeabl (3amuTa OT BO3ACHCTBHA HEOJIaroNpUATHBIX AJSL TEXHUKH YCIO-
BHli), OBITh TPOCTOH M 0€30MacHOW B AKCIUTyaTalldH, JIOJTOBEYHON
U JICIIEBOM, HE MIPEICTABIATH COOOH OMAaCHOCTH C SKOJIOTHYECKON TOUKH
3peHus. Takum o00pa3oMm, MPOEKTHPOBAHHE CHCTEM ABTOMAaTHU3aLUH
MpeAcTaBIsAeT cOOOM Mpouecc Hay4YHOW pa3pabOTKH ONMHCAaHUS, Mpel-
CTaBJICHHOT'O B NMPOEKTHON JOKyMEHTALUH, CUCTEMbl aBTOMAaTHYECKOTO
yhOpaBieHHs, OTBedaromeld TpeOOBaHUSAM (PYHKIHMOHAIBHOCTH, 3KOHO-
MHYECKON 11e71ec000pa3HOCTH, HAAEKHOCTH, OE30MacHOCTH U TIp., BCe-
CTOPOHHE OOOCHOBAaHHOH COBOKYIHOCTBIO TEXHHUKO-IKOHOMUYECKUX
roKasaresen.

3. TlocnedosamenvHocmos NpOEKMUpOBanUsl CUCEM ABMOMAMU3AYUL.
Kax cnemyer u3 onpezneneHuss MHKEHEPHOTO MPOCKTUPOBAHUS, MPOSKTHPO-
BaHHE TEXHHYECKH CJIOKHBIX MPOLECCOB OTBEYAET IOCIIENOBATENLHOCTU
MPOXOXICHUS ONMpPENETICHHBIX 3TAloB. B 11eloM ISl MPOSKTUPOBAHUS TeX-
HUYECKUX 0OBEKTOB OHA IPEeICTaBIIeHa CXeMOU Ha puc. 1.1 (3tamsl mepednc-
JICHBI CIICBA).

Ha nepBom stane — nocmarnoourom — BBISBISIETCS ONPECIICHHAS TEX-
HHUYecKasi mpobnema, 3a7aromias Leib NPOeKTUpOBaHus. B yacTHOM ciyuae
MPOEKTUPOBAHMS CHCTEM aBTOMATH3alMM (COAEp)KaHHE JTarla, TAKKe Kak
NpeIonaraeMblii pe3ysbTaT 1 METObI IPUBEACHBI Ha CXEME CIPaBa) LEbI0
JaHHOT'O 3Tana sIBISIETCS BBIBICHHUE MOTPeOHOCTH B aBTOMaru3auy. Llebio
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BTOPOTO 3Talld — GHAIUMUYECKO20 — SBISIETCS COOp M AHAJIN3 HCXOIHBIX
JAQHHBIX JUIS POEKTUpoBaHMs. Ha OCHOBaHMH MOCTaBIEHHOH LENH U COO-
PaHHBIX MCXOJHBIX JTAHHBIX HAMEYAIOTCS BO3MOXKHBIC BAPUAHTHI PEIICHHS
TEXHUYECKOW 3a/ia4yd, W MPOBOJUTCS MX CPaBHUTEIBHBINA aHAIU3 C IIEIBI0
BbIOOpa HamOolee IEeNnecoo0pasHbIX — 3Tall Hpednpoekmuposanus. Jlamee
JeTaJbHO MPOpadaThIBAacTCsl BRIOPAHHBIH BAPUAHT TEXHHYECKOTO PEIICHHS —
aTaN COOCMBEHHO NPOEKMUPOBAHUS. M OTTHCHIBACTCS B MPOCKTHOH JTOKyMEH-
TaIH — 3TaIl 0)OpMIeHUs TIPOCKTA.

Brissnenne noTpebHOCTH B 1lenn u Ilenenona-
Mocranos- ABTOMATH3ALHH, T0CTAHOBKA 3anaun | | ramue,
KA 3a0adn TENH ABTOMATHIAIHH, BhIIE- ABTOMATH- npobaema-
nenne npobnemsl, Gopmynu- JanHu THIALHA
POBaHKE 3ana4
Céop u
aAHAIH3 Ananms Tpebopannit, pEKHMOB Texuuue- MeTons
HCXOAHBIX paboTe! 0GOPYNOBAHKA, Napa- cKoe H ananmia
JaHHBIX METPOB NPOLECCA, BAPHAHTOR 3aNaHHE
yIiparieHns
b DEPHCTH-
ANTopHTMEL
IpeanpoexTHpo- Bo3MOXHOCTH peannianmn yrpeane- HECKHE,
BaHHE = BAPHAHTOR YIIPABIICHAA, ang, cxema [ 20T
OLEHKA, COrNIacoBanie, Bubop ABTOMATH- CKWE
ONTHMANBHEIX BAPHAHTOB METOIbI
JALHH AHATG
\l Beectoponnee paceMoTpe- 'y E— Cuires,
HHE OCHOBHOIO BapHanTa amxsEn pacHet, Mo-
Cobcreenno = ynpasnenus, nonbop anna- | | e, Ipo- fenMpoBaKAe,
NpOEKTHPOBAHKE PaTypEIL, CXEMHAA PEANH3a- rpasva ANANK3, KOM-
H HATHI KaveCTea
LHH, AHATHS K ynpasnenns | | OiHupoBanve
YIPABTEHHA H HATNEHKHOCTH W ap.
= PazpaGorka nommoi 3anucka, MOHTAK- Koner-
Odopmaenne JOKYMEHTALMK NpoekTa [ Had AOKYMEHTALHA, H pyupo-
npocKTa ABTOMATHIALWH JOKYMEHTALHA Ha BaHHE,
1L UIHTEI, CXEMBI pazpa-
T — Cnmgﬂeuue c.w;e:rrs: PACIONOKEHHS BoTka
= i e Texuuko- Pacuer,
obocHoBaHHE HEPECMOT] TEKHITA | | o
CKOTO PCI.U(‘,'H}'IE (] yqe- IKOHOMHYECKAA OUECHEA,
= TOM HECKHX KOPpeE-
Buimyek B nokazarenei THJ
npoeKTa Brinyck npoexTa
[
Bonpocs! 1 npobnemst Brissnenne Tenenona-
Peanmmiauus u PEATHIALMH NPOEKTA H HOBBIX PO~ (—| FaHHe.
ABTOPCKHH HAMOP IKCILTYATALHH 06BEKTa Gorem | myTedt APOLREMA-
NPOEKTHPOBAHHA MX peleHHs TH3AUKA

Puc. 1.1. O6001menHas cxeMa [IPOSKTHPOBAHUSL CHCTEM aBTOMaTH3alln1

OneHka TEeXHWYECKHX IIOKa3aTeNle MpeaMeTa IPOEKTHPOBAHUS
Y pa3paboTKa JOKYMEHTAIlNH UL Peaji3aliy IPOEKTa BBHIIOJTHIETCS Ha
dTaIle MEeXHUKO-3KOHOMUYECKo20 0DOCHO8AHUA npoekma. Jlamee mpoekT
MPOXOIUT TIPOBEPKY B HEIOM, B PE3YNbTaTe MPOXOKICHUS HOPMOKOH-
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TPOJISL, ¥ 3aITyCKAETCsl Ha PEaNTM3AIMI0 — 3TAIl 8bINYCKA U PAZMHONMCEHUS
npoexma. B pe3ynbTare peaan3alnud MpOoeKTa MOTYT OBITh BBISBIICHBI He-
KOTOpBbIE HEKOPPEKTHOCTH B PEHICHWH, YTO TpeOyeT COriiacoBaHUS B MX
pa3pelleHUH C MPOEKTHOW OpraHu3alld, KOTOpas BEAEeT aBTOPCKUN Haj-
30p 3a peanu3anueil MpoeKTa — dTAIl Pearu3ayul U AdgmopcKo2o Hao3opd.

4. Codepoicarnue 25manog NpoOeKmMuposanuus Cucmem asmomamu3sa-
yuu. KauecTBO IpOeKTa aBTOMaTU3alUKd BO MHOIOM ONPENESETCS CHUC-
TEMHOCTBIO pEalM3alluid TEXHOJOTMH HHXKEHEPHOTO MIPOEKTUPOBAHUS,
oI KOTOPOH IMOHUMAIOT HAyYHO OOOCHOBAHHYIO COBOKYITHOCTH METO-
JIOB, NEHUCTBUN W OMNEpanuii, MPUMEHSIEMbIX Ha OINPEICICHHOM JTare
pa3pabOTKH - MPOEKTa, TapaHTUPYIOUIYI0 IOCTH)KEHHUE 3HAYUMOTO pe-
3yibpTaTa. B Teopuu HHKEHEPHOrOo MPOCKTUPOBAHUS BBIACIAIOT CEMb
3TaroB MPOEKTHPOBAHUS, PACCMOTPEHHBIX BbIIe. (CopepikaHue KaxIo-
IO M3 3TANOB MPUMEHUTEIBHO K TEOPUH MPOEKTUPOBAHUS TEXHUUECKUX
CUCTEM MOXHO PEKOMEHJIOBATh U3YyYUTh CaMOCTOSATENsHO 1o [7] u [8].)
OctaHoBuMCsT Ooyiee TIOJPOOHO Ha COAEPIKAHWUHU KaXKIOTO W3 ITAIOB
B CIyuae IPOCKTUPOBAHUS CUCTEM aBTOMATHU3AIUH.

Ha srane moctaHOBKM 3a1aud MPOSKTHUPOBAHUS BEISBISIOT TOTPEO-
HOCTb B aBTOMatu3auuu. OCHOBAaHHEM JJI 3TOTO MOXKET SIBJISITHCS 3aKa3
MPEPUATHS, XO3MCTBa WM pealibHasi MMPOU3BOICTBEHHAs MpoliemMa.
B cnyuae BHepeHHs HOBOW TEXHOJOTUH TAK)KE BO3HUKAET MMOTPEOHOCTh
B 3¢ (EKTUBHON CUCTEMEe aBTOMATH3AIMHN TEXHOJIOTHYECKOTO MpoIlecca.
PesynpraTomM maHHOTO dTama SIBISIETCS OMpEIENICHUE Ieneld W 3aaad
CUCTEMBI aBTOMaTH3aIINH.

Ha 3ramne ananmsa UCXOMHBIX JaHHBIX TpeOyeTcsl JOCKOHABHO HUCCIIE0-
BaTh 0OBEKT aBTOMaru3anud. [Ipu 3TOM 1mocie BHUMATEIFHOTO paccMOTpe-
HUSI TEXHOJIOTUYECKOTO MPOIIECCa PEIIAIOTCS CIETYFOLIHE 3a/1aUH:

— BBISIBJICHHE TEXHOJIOTHYECKUX, 300TEXHUYECKUX M APYTUX Tpebo-
BaHUH K OCYIIIECTBIICHUIO MIPOIlecca;

— ompezeNieHHe PeXUMOB paboOThl 00BEKTa aBTOMATHU3AIMU U KOJIH-
YeCcTBa TEXHOJIOTUYECKH IOy CTHMBIX TIEPEX0I0B MEXKTy HUMU;

— YCTaHOBJICHHE TEXHOJOTHYECKUX MMapaMeTPOB, MOJIEKAIUX aBTO-
MaTHYEeCKOMY PETYJIHPOBAHUIO W KOHTPOIIO, YTOYHEHUE MPEICIIOB HX
W3MEHEHUI W BBHIOOP METOJIOB M3MEPEHHUS ITHX MapaMeTPOB C ILEJIbI0
BBIOOPA TEXHUYECKHUX CPE/ICTB;

— OIIpe/ieNieHue MaTeMaTUYeCKOrO OIMCAaHHs B3aUMOJICHCTBUS YIIPaB-
JISFOLIMX W BO3MYIIAIOIINX CHTHAIIOB, XapaKTePU3YIOIIUX TOT WJIM UHOH pe-
YKUM PaOOTBI CUCTEMBIL;

— ompeJieNieHre ONTUMAJIFHOTO 00heMa aBTOMAaTH3aluH (TIONyYeHHe HH-
(hopMaru 0 TEXHOJOTMYECKOM Tpoliecce, BO3ACHCTBAE HA TEXHOJIOTHYE-
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CKUIl mpouecc IJisi yHpaBJIeHUS MM, CTAOWIM3alusl TEXHOJIOTMYECKUX
napaMeTpoB), KOHTPOJIb M PETUCTpalsl TEXHOJIOTWYECKUX MMapaMeTpoB
U COCTOSIHHSI TEXHOJIOTHYECKOro 000pyI0BaHHSA);

— OmpeJeNieHue, KaKuM 00pa3oM JOJKHO MPOHCXOAUTH YIIPABICHHE
TEXHOJIOTHYECKUM 000pYAOBAaHHUEM: aBTOMAaTUUECKH WIIN JUCTAHLOHHO;

— BBIOOp TEXHWYECKUX CPEACTB aBTOMATH3alM{, Hauboiiee MOJIHO
OTBEYAIOLINX MPEIbSIBICHHBIM TPEOOBaHUSAM H yCIOBUSM pabOTHI;

— pelIeHHe BONPOCOB pa3MelIeHUs] NpUOOPOB U almnapaTroB: Ha LIH-
Tax, HEMOCPEACTBEHHO arperarax u T. .

Ilocne pemeHust JaHHBIX BONIPOCOB COBMECTHO C TEXHOJIOTaMH, 300-
TEXHUKaMH, MEXaHU3aTOpaMH M APYTMMH CIECLUAIUCTaMHU AAETCS CIIO-
BECHOEC ONMCAaHHE AITOPUTMa (DYHKIMOHHPOBAHHMSA TEXHOJIOTMYECKOH
JUHUU WIM BapUaHTOB AITOPUTMa C YYETOM CYIIECTBYIOILETO OIIBITa
pa3paboTKH MOAZOOHBIX OOBEKTOB M HAYYHO-TEXHHMUYECKHX IOCTHKCHUH
B JaHHOW 001acTH U GOpMyIHMpyeTCS TEXHHUUECKOE 3afaHue Ha MPOeK-
TUPOBAHUE.

Jn1s1 BBINIOJTHEHUS! IPOEKTOB CHCTEM aBTOMATH3aLUHU JOJIKHBI Mpen-
CTaBIATHCA CIIECAYIOIINE UCXOAHBIC IaHHbBIE U MATCPUAIIBL:

— TEXHOJIOTHYECKHE CXEMBI C XapaKTePUCTHKaMU O0OpyAOBaHUS,
¢ TpyOONpPOBOAHBIMYA KOMMYHHKALMSIMH U X XapaKTePHUCTUKAMU;

— MEPEeYHN KOHTPOJIUPYEMBIX U PEryIHPYyEeMbIX IapaMeTpoB ¢ HEOO-
XOJUMBIMU TPEOOBAHUSIMH U XapaKTEPUCTHKAMHY;

— YepTeXH MOMEUICHUI C PACIONI0KEHHEM TEXHOJIOIHYECKOTO 000-
PYIOBaHMS U TPYOOHPOBOAHBIX KOMMYHHUKAIMH, C yKa3aHUEM PEKOMEH-
JyEMBIX MECT PACIOI0KEHHUS LIIUTOB U IyJIbTOB;

— YEPTEKH TEXHOJOTHYECKOT0 000pyI0BaHUS;

— CXEMbl 3JIEKTPOCHAOKEHHSI, BOJOCHAOXKEHUS, yNPaBICHHUS 3JICK-
TPONPUBOJAMH, TUIIBI ITyCKOBOH anmaparypsl U CTAaHUWH yHIpaBJICHHSL,

— JIaHHbIe, HEOOXOANMBIE UIA pacdeTa peryJupyIONX OpraHoB;

— TpeOOBaHM K HQJICKHOCTU CUCTEM aBTOMATH3aIlIH;

— pesynsratel HUP 1 OKP (MaTemaTnyeckoe onmucanue IuHaMu4e-
CKHX CBOHCTB OOBEKTOB U JIp.);

— TEeXHUYECKasl JOKYMEHTALHsI IO TUIIOBBIM IIPOEKTaM M IPOEKTHBIM
PELICHHUSM.

Conep:xaHue 3Tana NpeArpOeKTHBIX H3bICKAaHUH BKIIIOYACT:

— aHanu3 00bEKTA aBTOMATU3ALINN;

— YTOYHEHHE LieJIel U 3a/1a4 aBTOMATU3aLIH;

— OomnpezesIeHue BUa aBTOMaTHYECKOTO YCTPOICTBA YIIPaBICHUS;

— aHaJIN3 BO3MOXKHBIX IPUMEHUMBIX TUIOBBIX PEIICHUIA;

— MPOEKTHOE MPEIOKEHHE;
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— (QopMmynupoBaHue TpeOOBAaHUHM K aBTOMATHYECKOMY YCTPOWCTBY
yIpaBiCHHUS.

B pesynprare Ha TaHHOM 3Talle YTOUHSIOT 3a[aHUE Ha IPOSKTUPOBAHNE,
I ONPENENSIOT TOC/IeIOBATENbHOCT PAa0OThl UCHOMHUTEIBHBIX OPraHoB
TEXHOJIOTUYECKON JIMHMY, obecneuuBaronmx 3PHEKTHBHOCTD (DYHKLIMHA
yTIpaBJICHHUS, OCHOBHBIMH M3 KOTOPBIX SIBIISIFOTCS 0€30MacHOCTb Pa0OThI 00b-
€KTa W TPaBWILHOE BBINOJHEHHWE TEXHOJIIOTMYECKOro mpouecca. 31ech ke
ONPEIEISIIOTCS KaYeCTBEHHBIE MOKa3aTeNN padoThl 000pYA0BaHHUS TEXHOIO-
TMYECKOH JIMHUM, KOTOPbIE KOPPEKTUPYIOTCS HA TOCTIEIYIOIIHX 3Tarax.

[locne BeiOOpa Hambonee 3(GEeKTUBHOrO BapHaHTa YIPaBICHUS AT
3aJaHHBIX YCJOBHM NPHUCTYNAIOT K MOAPOOHOH mpopaboTKe TeXHU4e-
CKOTO PELICHUs — 3Tall COOCTBEHHO NpoekTupoBanus. ConeprkaHue nes-
TEJIBHOCTH Ha JAHHOM 3Tare MPOSKTUPOBAHHUS CUCTEMbI aBTOMATH3alUN
3aJaeT TUI aBTOMaTHYECKOr0 YCTpoicTBa ynpasieHus (puc. 1.2).

Ecnu  aBTOMaTuueckoe yCTPOWCTBO YNpaBICHHS MNpeACTaBISsIET coOOn
CHCTEMY aBTOMATHYECKOT'O YIPaBJIeHUs, TO UL 3TOrO CIIy4asi IOJDKEH ObITh
pa3palboTaH aNroOpUTM B BHIE CHMBOJINYECKOH 3alMCH MIIM MaTeMaTHIEeCKON
Mozenu (MozernsiMu). Peann3oBath omnpeeneHHbI alropUTM MOXKHO Habo-
POM ompeneneHHoM amnmnaparypsl. [loatoMy Ha 3Tane pa3paboTKH alropuT™Ma
MPOBOAST NPEABAPUTENBHBINA BHIOOP TEXHUUYECKHX CPEICTB aBTOMATH3aLHN
U YTOUHSIOT anroputM. /[lamee pa3pabaThIBalOT CTPYKTYPY YHIpPaBICHHS
U pean3yloT ee Ha 0a3e COBPEMEHHBIX TEXHWUYECKHX CPEICTB aBTOMAaTHKU
(TCA). B citydae HeymOBIIETBOPEHHSI BCEM TPEOOBAHUSIM CYIIECTBYIOIIUMHI
TCA, ux MomuUUMPYIOT MO0 COCTABIISIOT TEXHUYECKOE 3a7aHue Ha pas-
pabOTKy HOBBIX, HJIM BO3BPALIAIOTCS K MEPECMOTPY anropurma. CTpyKTypy
YTIpaBJICHUs! NIEPEBOAST B TOJHYIO NPUHLMITHAIBHYIO JIEKTPUUECKYIO CXe-
MY, BBIOpaB yCTPONCTBO YNPABICHUSI, AOTOIHSAS LEISIMH PYYHOTO yIpaBiie-
HHS1, CHTHAJIM3ALMH, KOHTPOJIA U 3amuThl. [loqpoOHas MeTonuka s 3Toro
ClTyyas U3JI0xeHa B [9].

Ecnu aBTroMaTHyecKoe YCTPOWCTBO yNpaBieHUs IPEACTaBIsIeT cOOO0M
CHCTEMY aBTOMAaTHYECKOI0 PeryJMpOBaHuUs, TO AJS 3TOTO CIIydast JOJIK-
HO OBITH TOJyYEHO MAaTEMaTHYECKOE ONMHUCAHUE OOBEKTa YNpPAaBICHUS
(kaK MCXOIHBIC NaHHBIE) WIM BKIIOUYEHO B TEXHMUYECKOE 3aJaHHe (Kak
uAeHTH(UKALUSI 00beKTa), YTO CIYXKUT OCHOBAaHUEM [yl 00OCHOBAHUS
MPUHIMIA U BEIOOpa 3aKoHa yrpasieHus. Ilocie nogdopa TeXHUYECKUX
CPEACTB aBTOMATHU3ALlUH, PEATU3YIOLINX 3aKOH PErYJIMPOBAHMS, MOXKET
ObITh pa3zpaboTaHa CTPYKTYpHAs CXxeMa PEryJIMpOBaHMS, IPOBEACHO MO-
JEeTMPOBAHUE TOBEICHUS CHUCTEMBI B LIEJIOM M IOJyYCHBI MOKA3aTeH
KadecTBa perynupoBanus. [lonpobHas MeToauKa U 3TOTO Caydas U3-
noxena B [10].
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! Co0cTBEHHO MDOEKTUDOBAHKE

Y 1
v ¢ v 3
IIpoekTHpOBAHHE CHCTEMbI ABTOMATHYE- IMpoeKTHPOBAHHE CHCTEMBI ABTOMATHYE-
CKOT'O YNpaBieHHs CKOT'O PErylHpOBaHHS
iL aus Mo Maenridu-
( AJTOpHTMH- P AnrcpEmaE Mot i :npooﬁu”" aso-
3a1IMA H BHI- Nwdeainig SRI, pac- Lust 06beKTa H et AaS,
I": ” ; CXCMA ABTO- uer, noxGop, 3penbes CAP :?.:Cﬁ' ynpul.;zemce
! Gop oGopyno- MATHIAH KOMBHHHPO- CAP
i | BaHus VTOUREHHAR pasue
ObocHoBAHHE Tpu- Ananus,
NPHHIKNA H e || pacuern
Paspaborka —————— | Pacuer, 3aKOHa pery- Tvpa noaGop
P Crpystypa aHanma, JIHPORAHHA cap
i lc‘]‘}l’ YNpABRICHHA
H CTp}" pBI " CHHTE3
i | ynpasnenus ;
- ACHeET,
| J\ ,L BriGop anna- Mepeuchs nonGop
I WIEMEITOB d
parypsl pe- KOMOMHHK-
| | BwiGop anma- Depects Pacuer, o posaitie
] noadop,
parypbt KOMD!
yNpaBlicHAA poBaHue Mopenmpo- eearenin Monenn-
nokmaTenci poBaHHE H
BAHHE H aHa- S— anan
JIH3 Ka4ecTna B
<L ip- | | nipo-
4*[ PaspaGoTka nporpaMMebl YIPaeIeHHs, PErYTHPOBAHHS, BH3YATH3AIHH ] - rpam-
TT MHpPO-
- BaHHe
[ & fa
L CornacoBaHHe 3aJa4 aBTOMaTH3alMH, JONOTHEHHE CTPYKTYPEI K:’;a
— VIIDABIEHHA JONOJIHHTEILHBIMH HEIAMH PaspaA
-L ,L = DoTka,
2 I e | CHHTES
_:[ PazpaGoTtka nonHoi NpHHIHIHATBEHOH MEKTPHYECKOH CXEMBL ]
J\ ,L =— Moge-
HAYCHHA
) JIHpoBa-
A : v Teach HHE H
HAIH3 KAYECTBA CHCTEMBI ABTOMATH3ALHH B LETOM _ s THE T

Puc. 1.2. ConeprkaHue OCHOBHOTI'O 3Tara POCKTUPOBAHUS CUCTEM aBTOMATU3aLUU

[Ipu HAMUYMU B POEKTUPYEMOW CHUCTEME JIByX BHJIOB aBTOMAaTHYC-
CKOT'0 YCTPOWCTBA YIpPAaBJICHHUS Ha 3TOM K€ dTarle IPOBOAUTCS COTaco-
BaHUE YNPABJICHUS B IIEJIOM, KOTOPOE BHIPAKAETCsl B TOJIHON MPHUHIIU-
MUATEHOM CXeMe aBTOMAaTHYEeCKOTO YIPAaBIICHHsI, pEryIHPOBAHUSA, KOH-
TPOJIA W CUTHAIHM3AIUK W TPEAyCMATPUBACT EIUHOE MpPOrpaMMHOE
obOecneuenue. [Ipu 3TOM ompenessroT MOKa3aTeny KayecTBa aBTOMATH-
YECKOTO YIPABJICHUS B IIEJIOM ISl CUCTEMBL.

Ha srame odopmiteHns mpoekra pa3padaThIBalOT MOHTKHEIE JOKY-
MCHTBI, HCTUIIOBBIC TCXHUYCCKUE CPCACTBA aBTOMATU3alll1, K KOTOPBIM
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MOTYT OBIThb OTHECEHBI HETUIIOBBIC KOHCTPYKIIMU IIMTOB aBTOMATHKH,
1 0pOPMIISIOT B IPOEKTHO-KOHCTPYKTOPCKOHM TOKYMEHTAIHH.

Ha sTane TeXHHMKO-IKOHOMUYECKOTO 000CHOBAHUS PEIIAIOT BOIIPOCHI
obecrieueHus HaJe)KHOCTA PabOThl CUCTEMbI aBTOMAaTH3alluu, ee 0e30-
MAaCHOTO MOHTaXa M JKCIUIyaTallUH, a TaK)Ke MPOBOMAAT pacyeT SKOHO-
MHYECKOH 2P (HEKTHBHOCTH aBTOMATH3AIIHH.

BO]'[pOCbI H 3a/IaHuA IJId CAMONIOATOTOBKHM:

1. UTo mOHMMAIOT 0T MHKCHEPHBIM IPOSKTHPOBAHUEM ?

2. HazoBwurte 11e1u 1 33129 MPOEKTUPOBAHMUS CHICTEM aBTOMATH3AIHH.

3. Ilepeuncnnure kputepun 3PQPEKTHBHOCTH MPOSKTHPYEMOH CHUCTe-
MBI aBTOMAaTA3UPOBAHHOTO YITPABIICHHS.

4. B uem cOCTOMT CYITHOCTh MPOEKTUPOBAHUS CUCTEM aBTOMATH3ALIN?

5. Ilepeuncnure OCHOBHBIE 3Tambl NPOEKTHPOBaHUA. Packpoiite
CYIIIHOCTH JEWCTBUI Ha KXKIOM M3 3TAIOB MPOIIecca MPOSKTHPOBAHUS.

6. CpaBHUTE CXEMBI AJITOPUTMOB TIPOEKTUpOBaHMA [7, ¢. 59] u [8, c. 91].
Kakast cxema otpaxkaeT 6osiee JeTaTbHbBIN TUIaH JSUCTBUNA? 3aHEeCHTE B KOH-
CIEKT OCHOBHBIE 3Tallbl CXeMBI [ 7, €. 59] 1 1enb KaKAoro 3Tarna.

7. PackpolTe cojep)kaHue ATaroB MPOEKTUPOBAHUS B YACTHOM CITy-
yae MPOeKTUPOBAHUS CHCTEM aBTOMAaTH3aIIH.

8. Ilepeuncnure BOMpPOCH], pelIaeMble Ha dTale aHadu3a UCXOIHBIX
JAHHBIX K MTPOEKTUPOBAHUIO CHCTEM aBTOMATH3AIIHH.

9. PackpoiiTe cocTaB UCXOJHBIX JJAHHBIX U MaTE€pUaIOB JJIsl MPOEK-
TUPOBAHHUS CHCTEM aBTOMATH3aLlUH.

10. IlpuBenuTe aiaropuT™M MPOEKTUPOBAHUS CHUCTEMBI aBTOMaTHUe-
CKOTO YIIPaBIICHHS.

11. TpuBenuTe aNropuT™M NPOCKTUPOBAHUS CHUCTEMbI aBTOMAaTHYC-
CKOT'O peryJIMpOBaHUS.

12. Ilpoananmmsupyiite cxemy (puc. 1.2). B uem cocrost pazmuyus
1 TO o011ero B TexHosoruu npoektuposanus CAY u CAP?

Jlexkuus 2.
CocTaB NPOEKTHOH JOKYMEHTALUMH 110 ABTOMATH3ALNHU
TEXHOJIOTMYeCKHX IPOLeCcCOB

IInan:

1. OCHOBHbIE HOPMATHBHBIC JTOKYMEHTHI 10 HPOCKTUPOBAHHUIO CHC-
TEM aBTOMATHKH.
2. BUIBI M THIIBI CXEM.
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3. [opsimok pa3paboTKH MPOSKTHON TOKYMEHTAIIHH.
4. Ctaguu IpOeKTUPOBAHUSL.

5. CocTaB NpoeKTa aBTOMAaTH3aLH.

6. O0mue TpeGoBaHUs K JOKYMEHTaM IIPOCKTA.

1. OcHognvie Hopmamugnvie OOKYMEHMbL HO NPOEKMUPOBAHUIO CUC-
mem asmomamuxu. [Ipu pa3paboTke MPOEKTHON TOKyMEHTAIH 00BeK-
TOB TIPOMBINIIEHHOTO CTPOUTENECTBA (B KOTOPYIO B KadecTBE pazjiena
MIPOEKTa BXOAWUT MPOEKT aBTOMATH3AIMH) pyKoBoACcTBYIOTCs ['OCTamu,
OCTawmu, carutapasivu HopMamu (CH), CHullamu, CHB u CTb. Ilpu
MPOEKTUPOBAHUH TPOMBIIIIIEHHBIX 00BEKTOB HCITONB3YIOT TaK)Ke THUIIO-
BBI€ TIPOEKTHI, MOHTa)XXHBIE uepTexH, [IYD, ToKyMeHTanio Ha TUTIOBBIE
Y 3aKJIaIHbIe KOHCTPYKIINH, PyKOBOJSIINE MaTepHaibl, KOTOPHIE Pa3b-
SICHAIOT HOPMaTHBHEIE IOKYMEHTHI. HopMaTnBHBIE TOKYMEHTHI oOectie-
YUBAIOT OOITHOCTH pa3pabOTKH (M3IETHH, MTPOEKTOB), YIIPOIIAIOT TIOUCK
nHpOopMaIIm.

Bormpocsr mpoekTHpoBaHUS CHCTEM aBTOMATH3AIMH pETrJIaMEeHTHPY-
fotrcst B ocHoBHOM TpeboBanusmu ['OCT 21.408-93 «CIIJIC. Ilpasuna
BHITIOJTHEHUsT pabodell JOKyMEHTAallMd aBTOMAaTH3allii TEeXHOJOTHYe-
CKHX TIPOILIECCOB)», B KOTOPOM HMEIOTCSI CCBUIKM Ha B3aWMOCBSI3aHHBIE
CTaHIapTHl CHCTEMBI IMPOEKTHOW TOKYMEHTAIlMH IS CTPOUTEIHCTBA
(CITAC) u enuHOM cucTeMBbI KOHCTPYKTOpCcKO# nokymentanuu (ECKII).
OcHoBubie ['OCTrI, ucCHonb3yeMble TIPH MPOCKTHPOBAHUH CHCTEM aB-
TOMAaTH3aIMH, TIEPEINCIICHEI B TUTEpaType.

2. Buowvt u munet cxem. llpu pa3paboTke MpPOEKTa aBTOMAaTH3AIINN
B OCHOBHOM MPHUXOJUTCS UMETH JeNI0 ¢ deKTpudeckumu cxemamu. Co-
rmacHo ['OCT 2.701-84 cxembl B 3aBUCHMOCTH OT BHOB 3JEMEHTOB
Y CBSI3eH, BXOJAAIINX B COCTaB W3JENNs, MOAPA3AEIAIOTCS Ha CIENyIO-
e BUABL dekTpudeckue (J); ruapasnmdeckue (I'); mMHeBMaTHYECKHE
(IT); razoseie (X); kunematndeckue (K); Bakyymusle (B); omrugeckue
(JI); sueprernueckue (P); nenenns (E); komOuaupoBannbie (C). B cko0-
Kax MPHUBEACHO WX 0003HaUYCHHE B MU(PE TOKYMEHTA.

[o Tumy cxembl MPOEKTa aBTOMATH3ALNH TIPEICTABIICHBL MIIPOKO U CO-
OTBETCTBYIOT BceM TeM, kotopwie ompeneneHsl TOCT 2.701-84. Cxewmsr,
B 3aBICHMOCTH OT OCHOBHOTO Ha3HAuYEeHWS, TIOAPA3EISIOTCS Ha CIEIyTO-
THie THIEL: cTpyKTypHEIE (1); QyHKIMOHATBHEIC (2); MpUHITNIHATIRHEIC (3);
coemuaeHUH (4); monkmodeHus (5); oourue (6); pacmonoxenus (7); o0be-
muaeHHBIE (0).

CTpyKTypHasi cxeMa — 3TO CXeMa, ONMpPEIeIsonias OCHOBHbIE (yHK-
[MOHAJbHBIE YaCTH M3ZENUs, UX HAa3HAYCHHS M B3aMMOCBS3H (M1 00-
IIeTO0 03HAKOMIICHUS C U3IEHEM).
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OyHKIMOHATBHASA CXeMa — 3TO CXeMa, Pa3bACHSIIOLas ONpeacieH-
HBIE MPOLECCHI, NPOTEKAIOIINE B OTACIBHBIX (PYHKIHMOHAIBHBIX LETAX
W3IENHs] WIK U3AEIUN B LIETIOM.

[IpunnunuaneHas cxemMa — 3TO CXeMa, ONpeneNsiomas MOJHbIN Cco-
CTaB 3JIEMEHTOB U CBSI3e€H MEXAY HUMHM, W, KaK MPaBUIIO, AAIOIIas Jie-
TaNbHOE TPEACTaBICHNE O IMPUHIUNAX pabOThl M3aenus (CIy>KUT OCHO-
BaHHEM AT pa3pabOTKH JPYTUX CXEM).

CxeMa COelMHEHUH — 3TO CXeMa, MTOKa3bIBAIOIIAsl COCAWHEHHUS CO-
CTaBHBIX YacTel U3AEIHS U ONpeelioIias MPOBOJa U APyTHe U3AeIus,
KOTOPBIMH OCYIUECTBISIFOTCS 3TH COCIMHEHUS, a TaKKe MecTa MX Npu-
COCAMHCHUI ¥ BBOJA.

CxeMa MOAKIIOYEHHUS] — 3TO CXEMa, [MOKa3bIBAIOIIAsl BHELIHUE IOJ-
KITFOUCHHS.

OO0m1e cXeMbl — 3TO CXEMBI, ONPEIEIISIONINE COCTaBHbIE YaCTH KOM-
IUIEKCA M COCAMHEHHS UX MEKAY coOO0i Ha MecTe 3KCILTyaTaluH.

CxeMa pacroioKeHHS — 3TO CXEeMa, ONpPeelIiolIas OTHOCUTEIbHOE
PAacIoNIOKEHNE COCTABHBIX YacTeH N3IeIHsl.

Cxema o0ObegMHEHHAs — 3TO CXeMa, KOrga Ha OZHOM KOHCTPYKTOp-
CKOM JOKYMEHTE BBIITOJHSIIOT CXEMBI IBYX HJIM HECKOJIBKUX THIIOB.

3. Ilopsook pazpabomku npoekmuoti Ookymenmayuu. PazpaboTka mpo-
EKTHOH JIOKyMEHTAll1 Ha CTPOUTEIBCTBO OOBEKTOB JIOJKHA BBIOJIHSATHCS
pa3paboTyrKaMu, NOMTYYUBIIUMHU B YCTAHOBICHHOM MOPSAKE JUIICH3UIO Ha
MPaBO MPOEKTUPOBAHUS JAHHOTO BHIa OOBEKTOB B COOTBETCTBHHU C 3aKO-
HOZIATEJILCTBOM.

BEJITUITPOATPOITUIIEIIPOM u BEJICEJIBXO3TEXIIPOEKT —
IJIaBHBIC NPEANPUATHI-IIPOCKTHPOBLIIMKH OOBEKTOB CEIbCKOXO3SHCT-
BEHHOTO ITPOM3BOACTBa B benapycu.

B crpykrypy mpoektHoro mpenmpusitasi (Ha npumepe BEJITUITPOAT -
POITMIIEITPOM) BXOAAT MpPOEKTHBIE OT/AEINBI, OT/AEN TeHIUIAHA U TpaHC-
MOpTa, TEXHOJIOIMYECKUH, OTAEI CIICHUAIBHBIX padoT (MPOEKTUPOBAHUE KO-
TEJIbHBIX), CYETHO-SKOHOMHYECKUH OTIIEN, OTAEN MHKCHEPHBIX M3BICKaHUH,
CEKTOpP KOMIUICKTALMH OOOpYAOBaHUS, CEKTOP TEXHUYECKOro OOCITyXHBa-
HYs1, THQOPMALIMOHHO-TEXHUYECKHI CEKTOP, OTAEN Pa3MHOMKEHHUS U BBIITYC-
Ka IPOEKTOB, TJIAHOBO-TIPOU3BOICTBEHHBIN OTEN, OIOpPO ITIaBHBIX MH)KCHE-
POB HPOEKTA.

[opsimox pa3paboTKu NPOEKTHON JOKYMEHTAllMU B paMKaX CTPYKTY-
PBI IPEeNNpUSATHS NPUMEPHO CIEAYIOMHUH. 3aKa3ulK ITOCBUIACT 3aIlpoc
B IJIAHOBO-IIPOM3BOACTBEHHbIN oTaen. 1lo 3ampocy 3ToT oTmen coBme-
CTHO CO CIIEUAJIICTOM IIPOCKTHBIX PadOT MOATOTABIMBAIOT 00BEM pa-
601. Ha 3TOM 3Tane nomkeH OBITH COCTaBlIEH JOTOBOP, KOTOPBIM SBIIS-
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eTcs OCHOBAaHUEM Ul NMpoeKTHpoBaHWA. Ha 3TOM ke 3Tame riaBHBIN
WH)KEHEP MPOEKTa U TIaBHBIA CHENHANMCT MPOEKTHOIO OTAena paspada-
THIBAIOT 3aJlaHUE HA IPOCKTUPOBAHUE U OCYILECTBISIOT KOHTPOJIb BXOJ-
HBIX JaHHBIX. [lanee 3amaHue mocTymaeT B MPOEKTHBIM OTHAEN, TOe pas-
palaThIBAIOT pa3Aeibl MPOEKTA CEKTOPBI: CTPOUTENICH U apXUTEKTOPOB,
TEXHOJIOTOB, OTOIUICHHUS M BEHTHJISLMH, BOAOIPOBOJAA M KaHAIU3ALMU,
snekTpukoB U KUII. I'maBHbIN crenquanucT OCYLIECTBISIET HOPMOKOH-
TPOJIb MPOEKTHBIX paboT MO KaXAoMy paszeny mpoekra. Ilocie storo
MPOEKT MOCTYMAeT B CYETHO-dKOHOMUYECKUI OTHEN M yTBEP)KAACTCS
B LI€JIOM IJIABHBIM WH)KEHEPOM IpoekTa. [lajee mpoeKT mocTymaer B OT-
JieT pa3MHOKEHUS TOKYMEHTALHUH.

4. Cmaouu npoexmuposanusi. OCHOBHBIM JIOKYMEHTOM, OIpeze-
nsommM obmmue tpeboBanus Kk mpoekram, seisercs CHB 1.03.02-96
«CocTaB, MOpsAAOK pa3pabOTKH U COTIACOBAHUS MPOCKTHONW TOKYMEHTa-
LUK B CTPOUTENBCTBE». COrNIACHO 3TOMY IOKYMEHTY OOBEKTBHI OOBIYHO
MPOCKTUPYIOT B [IBE CTalUU: APXUTNEKMYPHbI NPOEKm W CMpoumens-
noul npoexm. CTaAMHHOCTD NPOEKTHUPOBAHMS 3aBHCHUT OT CIOXKHOCTH
MPOEKTHPYEMOro 00BeKTa. s TeXHMUECKH HECTOKHBIX OOBEKTOB HIIH
MIPY UCTIONB30BAaHUN THUIIOBBIX PEIICHUH MPOEKTUPOBAHUE MOXKET BKIIIO-
9aTh OAHY CTaJUI0 — CTPOUTEIBHBIN IPOCKT.

ApXUTEKTYpHBIH IPOEKT — MPOEKTHAS! TOKYMEHTALHs, 00eCTIeUNBAIOLIAs
NpeCTaBlICHUE O MAaTepHAIbHOM o0pase 00beKTa, cpeie OOMTaHMs, ero pas-
Mepax, (PU3MYECKHUX MapaMeTpax M XyIOXKECTBEHHO-3CTETHUYECKUX KadecT-
Bax. Bce OCHOBHBIE TEXHMUYECKHME W SKOHOMHYECKUE BOMPOCH Ha 3TOH CcTa-
U pemarotess 6e3 0co0oi Aeranuzanud, ¢ OOMMMH NPUHLIMITHAILHBIMU
BBIBOZIAMH O BO3MOXKHOCTH M LEJIECOOOPA3HOCTH peaTN3alii NPOCKTa.
B coctaB mpoOEKTHBIX MaTepUalioB 3TOM CTAAWU BXOIAT: MOSICHUTEIbHAS
3aIMCKa, CTPYKTYPHBIE CXEMBI YIIPABJICHHUS W KOHTPOJIS, CXEMbI AaBTOMATH-
3alliH, BEIOMOCTH NPUOOPOB U CPECTB aBTOMATH3ALMH U HJIEKTpoarapa-
TYpbI, CMETBI HA IPUOOPETEHHE M MOHTaK TEXHUYECKUX CPEICTB aBTOMa-
THU3ALHH, IUTAHBI PACTIONIOKEHHS LIIUTOB U ITyJIBTOB.

Ha ocHOoBaHMM yTBEp>KIEHHOTO apXUTEKTYpPHOTO MPOEKTa pa3padaThl-
BAaIOT CTPOUTENBHBIA TpoekT. Ha 3ToM 3Tame pa3pabarbiBaloT MPOSKTHYIO
JOKYMEHTAIINIO, 00ECIICUNBAIOIIYI0 HETIOCPEICTBCHHYIO Pealn3aliio WH-
BECTHLIUH B CTPOUTENILCTBO 00BEKTOB. Ha cTaany CTpONTENBHOTO IIPOEKTA,
pa3pabaTbIBaeMOro Isi HECIOXKHBIX OOBEKTOB, NPOCKTHBIC MAaTepHAIIbI
OOBEIUHAIOT LIENU M 3aJayd, CTaBSIIIUECs Ha CTaIusIX apXUTEKTypHOTO
Y CTPOUTETHHOTO MPOEKTOB.

CTpoutenbHbIil IPOEKT — MPOEKTHAS AOKyMEHTALMs, 00eCTIeunBaroast
HETIOCPEICTBEHHYIO Peal3allyio HHBECTULINI B CTPOUTEIBCTBO OOBEKTOB.
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CocTaB CTPOMTENBHOTO MPOEKTA COOTBETCTBYET COCTaBY padouei Io-
KyMEHTallU1 Ha CTPOUTENILCTBO O0BEKTa M YTOUHSCTCS 3aKA3YUKOM H IIPO-
EKTHUPOBIIUKOM.

5. Cocmas npoexma asmomamuzayuy. COCTaB IPOEKTa OIpeAersieTcs
CTaIMMHOCTBIO NpoekTHpoBanys. COCTaB U COIEp)KaHHUE Pa3leiOB apXUTCK-
TypHoro npoekTa B cootBeTcTBUM ¢ CHbB 1.03.02-96 cnemyrorye.

1. OO1wast mosicHUTENbHAS 3aITCKa (OCHOBaHHE IS pa3padOTKU MPOEK-
Ta; UCXOJHbIE AAHHBIC [UIS NPOECKTHPOBAHMSA; JaHHBIE O MPOEKTHON MOII-
HOCTH, XapaKTEepUCTHKaX TMPOAYKLINH; OCHOBHBIC MPOSKTHBIC PELICHUS
1 MIOKA3aTeNH; MEPOIPHATHS [0 OXpaHe TPyZAa; TEXHUKa Oe30IacHOCTH;
TEXHUKO-3KOHOMHUYECKHE [TOKA3ATEIHN).

2. I'eHIUIaH U TpaHCTIOPT (TUTaHBI PACTIOI0KEHHUS).

3. TexHOIOTWYECKHE PEIICHHS, B KOTOPBIX MPUBOIITCS KpaTKasi Xapak-
TEPUCTHKA U OOOCHOBAHHE IPHHSTHIX PEIICHUI MO TEXHOJIOTMH (CXEMBI
TEXHOJIOTHYECKIX TPOIIECCOB).

4. Opranuzanys 1 ycJIoBHs TPYy/a, YIIPaBIeHUE POU3BOICTBOM.

5. ApXUTEKTypHO-CTPOUTENBHbIE PELIICHHUSI.

6. NmxeHepHOE 000pYHOBaHHE, CETH M CHCTEMBI: DJIEKTPOOOOpYI0Ba-
HHE, OCBEICHHE, CBS3b, CUTHAJIM3ALMS, MPOTHBONIOKAPHBIE YCTPOMCTBA
U MOJIHUE3AIUTa U T. I.; CTPYKTYPHBIE CXEMbI YIPABIECHHUS M KOHTPOJ,
KOMITIEKCa TEXHUYECKUX CPEJCTB U TIp.

7. Opranuzanusi CTpOUTEIbCTBA.

8. OxpaHa OKpy’KaroIiel Cpe/bl.

9. UmkeHepHO-TEXHIYECKHE MEPOTPHSTHSI.

10. CmeTHas TOKyMEHTAIHS.

11. O peKTUBHOCTS MHBECTHUITUH.

12. 3asiBouHBIC BEIOMOCTH Ha PHOOpPETEHNE 000pYyIOBaHUSL.

CocraB paboueil JOKyMEHTAIlH CHUCTEM aBTOMATH3allMK YCTaHABIIHU-
BaeT ['OCT 21.408-93 (cTpOUTETHHBIN MMPOCKT):

1) paGoune yepTexH, MpeIHa3HaYeHHBIE I TPOM3BOACTBA padoT 1o
MOHTa)Xy TEXHHUUYECKMX CPEICTB aBToMaTH3auuu. KommiekTr paboumx
yepTexel B 00ILeM ciydae BKIIOYAeT:

— obmwme manHbie mo weprexaM (I'OCT 21.101) u HONOTHUTENTHEHO
K HUM TaOJHIy MCXOAHBIX JAaHHBIX M PacueTOB CYXAIOIINX YCTPOMCTB,
PETYIHMPYIOLUIMX OPraHoB, NE€PEUYECHb 3aKIaJHBIX KOHCTPYKLHH, IepBUY-
HBIX IPUOOPOB M TEXHHYECKHUX CPEJICTB aBTOMATH3ALIUH;

— CXeMbl aBTOMaTH3aLuH;

— CXEMBbI [IPUHIUINAIIBHBIE;

— CXeMBI (TaOJHUITBI) COSTMHEHNH U TIOAKITIOUCHUSI BHEIITHIX TTPOBOJIOK;
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— YEPTEKHU PACIIONIOKEHHSI 000PYAOBaHMS U BHEIIHUX IPOBOIOK;

— YEPTEKU YCTAaHOBOK CPEICTB aBTOMAaTH3ALNY;

2) 3CKU3HBIC YepTeKU OOIIMX BUAOB HETUIIOBBIX CPEICTB aBTOMATH-
3aIUH.

3) cnenudukanuo 060pyI0BaHuUs, U3AETUH U MaTEPUAIIOB.

6. Obwue mpebosanus k Ookymenmam npoekma. OCHOBHBIE TPEOOBAHUS
K odopmiieHHI0 pabdoueil okymeHTauu ycranasiusator: ['OCT 21.101-93
«CITC. OcnoBHble TpeboBanus K padoueit nokymentamm» u 'OCT 2.105-
95 «ECK/. Obmmue TpeOoBaHMs K TEKCTOBBIM JOKyMeHTam». IIpu odopm-
JIEHNH Y4eOHBIX POEKTOB HeoOxoamumo pykoBojctBoBathest 1 CTII BIATY
01.12-06 «Crangapt npeampustus. OOmme TpeOOBaHWS K OpraHHM3aId
MPOEKTHPOBAHUSI M TIPaBHJIa OQOPMIICHHUSI AUIUIOMHBIX M KYPCOBBIX IPOEK-
TOB (paboT)», YCTAHABNHMBAIOIINM €IUHBIC TPEOOBAHHUS K YUIEOHBIM ITPOCK-
TaM, KOTOPbIE BHIIOJHSIOT CTYEHTHI arPOIHEPTETHIECKOTO (haKyIbTeTa.

Cornacao tpe6oBanusam ['OCT 21.101-93 paGoune yepTexu, npen-
Ha3HAYCHHBIE TSI MPOMU3BOACTBA CTPOHUTENBHBIX U MOHT&XHBIX PadoT,
00BEIUHAIOT B KOMIUIEKTH! O MapkaM. Ka)kioMy OCHOBHOMY KOMILJIEK-
Ty pabouux uepTekeidl NmpUcBaMBalOT 0003HAYCHHE, YCTAHABIMBAEMOE
10 EHCTBYIOIICH B OpraHU3aly CUCTEME, U yepe3 neduc — MapKy oc-
HOBHOT'O KOMIIJICKTA.

Mapka OCHOBHOTO KOMIUIEKTa pabO4yMX 4depTexed Mo aBTOMaTu3a-
UM COCTOUT U3 OYKBBI A M MapKu TOrO OCHOBHOT'O KOMIUIEKTa YepTe-
JKeH, 17151 KOTOPOTo pa3pabaThIBACTCS CHCTEMa aBTOMAaTH3aLUH:

ATX — cucTeMbl aBTOMaTH3aLlUU TEXHOJIOTHYECKUX MPOLECCOB (KOH-
TPOJIb U PEryJIMPOBaHME TEXHOJIOTHYECKUX MapaMeTpPOB, CUCTEMBI aB-
TOMAaTH3UPOBAHHOTO YIPABJICHHUS TEXHOJIOTUYECKUM IPOLECCOM, JHC-
neTyepu3anms TEXHOJIOTHYECKOro Mpolecca, aBTOMAaTHYECKOro. y3ia,
YCTaHOBKH);

AITY — aBTOMaTH3a1Us CUCTEM IBUICYAAJICHHS;

AOB — aBTomMaTu3anys CUCTEM OTOIUICHHUS U BEHTHILSILHM;

ABK — aBTOMaTH3anus cucteM BoJOCHa0XXEHUS U KaHAJIM3allNy;

AHB — aBroMaTH3aLus HapYXHBIX CHCTEM BOAOCHAOKEHMS (Hacoc-
HBIE CTAHIIMHU, CUCTEMBI 0OOPOTHOTO BOJOCHAOKEHHUS);

AHBK — aBTOMatu3anusi HapyXHbIX CHCTEM BOJOCHAOXEHHUS U Ka-
HaJIM3alMH;

AI'CB — aBroMaTn3anus ra3opacipeAeanuTeabHbIX YCTPOUCTB;

AT'CH — aBTOMaTH3a1111s1 ra30pacipeeTNTENBHBIX TyHKTOB;

ATC — aBroMaTHM3auusi YCTPOWCTB TeIJIOCHAOXKEHUS (TETJIOBBIX
MTyHKTOB);

ATM — aBTOMaTH3aLMsl TEIUIOMEXaHNYECKUX PEIICHNH KOTEIbHbIX;
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AIIT — aBTOMaTH3a1Ms CUCTEM MOXAPOTYLICHNUS, TbUICY AJICHHS;

AXC — aBTOMaTu3aLUsl XOJIOAUIBHON YCTaHOBKY;

ABC — aBTOMaTH3a1MsI KOMIIPECCOPHON CTAaHLIWH (YCTAaHOBKH BO3MY-
XOCHA0KEHU).

Yeprekr BBIIOJNHAIOT B ONTUMAIBHBIX MacmiTabax C Y4eTOM HX
CJIO)KHOCTH M HachIIIEHHOCTH MH(popMarnmed. MacmTaObl Ha yepTexax
HE YKa3bIBaloT (33 UCKIIIOUCHUEM YepTeKel U3AeNUil U JPyTruX Cllydacs,
MPeoyCMOTPEHHBIX B cooTBeTCTBYOMMX crannaprax CITJC).

Kaxnpiii - muct rpaduveckoro M TEKCTOBOI'O JOKYMEHTa JOJDKEH
MMETh OCHOBHYIO HaANHUCh U JONOJHHUTENbHBIE rpadbl K Hel. Pacnoo-
KCHHE OCHOBHOW HAMNMUCH, IOMOJHHUTENbHBIE Tpadbl K HEH, a Takke
pa3Mepsl PaMOK JOJKHBI COOTBETCTBOBATH YKa3aHHBIM B MIPUIOKEHUHN E
I'OCT 21.101 (puc. 1.3).
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.~ H0oMep CmpakruUL dnd doKUMeHmauuu
Bsinonnsemou b Bude moma, ansdoma Beinycka /\/

120 [lone dn9 nodwubku  BhympenHds pamMka aucma o

Padoyee none nucma

BHewHas pamMkd aucma

[lononHumenbHble 2padsl

OcHobras Hadnucs

/

m‘

Puc. 1.3. PacnionosxeHre OCHOBHOH HAAINMUCH, TOTIOJHUTENBHBIX Tpad K HEeH
U pa3MEpHbIX PaMOK Ha JIMCTax

OCHOBHYIO HAJIITUCH OPOPMIISIFOT:

— HA JIMNCTax OCHOBHBIX KOMIUIEKTOB PaOOuYMX YEpTEeKeH M OCHOBHBIX
YyepTexax MpoeKTHOH gokymeHTanun — 1o popme 3 [OCT 21.101 (puc. 1.4);

—Ha 1-M nucre ueptexeit — o ¢popme 4 'OCT 21.101 (puc. 1.5);

— Ha MEPBBIX JIUCTAaX TEKCTOBBIX TOKYMEHTOB M 3CKU3HBIX YepTexen
o0mMX BUIOB HETUNOBBIX m3nenmii — mo ¢opme 5 ['OCT 21.101
(puc. 1.6);
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— Ha MOCJEeIYIOUHX JINCTaX YePTEKEH CTPOUTENbHBIX U3ICIHH, TEeK-
CTOBBIX JOKYMEHTOB U 3CKHM3HBIX YepTexell 001X BUIOB — 110 Gopme 6
I'OCT 21.101 (puc. 1.7).
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Puc. 1.4. dopma 3 — OCHOBHBIE HA/IIIMCH U JIOTIOJHUTEIbHBIE Tpadbl K HEH /IS JINCTOB!
OCHOBHBIX KOMIUIEKTOB Pa0OUHX YePTEKeH; OCHOBHBIX UepTexel pas/iesoB MPOEKTHON
JIOKyMEHTALUH; TpadMIeCKUX JOKYMEHTOB IT0 HHKEHEPHBIM M3bICKaHUSIM

185
10,10,10,10, 15 10 120
) O
(T2 TS )T T78]19)
LN Croams| Mocca | Mocutos Ly
un Y Konf ve e soeJMormed ot (5) 15 15 20 A
6% (R N N AP ) 120 109 |
= MTLL] )IchmaUL ] [Ig)
70 20,
oy (23) S0 (9) &
Konupoban (78]

Puc. 1.5. Dopma 4 — OCHOBHBIE HAANUCU
1 JIONOJIHUTEbHBIE Tpadbl K Hel ISl HepTeXKel CTPONUTENbHBIX H3/enil (TIepBhIH JIUCT)
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Puc. 1.6. Dopma 5 — OCHOBHBIC HAJNUCH U TOTIOTHUTEIBHBIC Tpadbl K HEH I BCexX
BHJIOB TEKCTOBBIX JJOKyMEHTOB (IIEPBBIC JIUCTHI)
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Puc. 1.7. Dopma 6 — OCHOBHBIE HAANUCH
W JTOTIOJTHUTENbHBIC Ipadbl K HEH [T YEPTEKEH CTPOUTEIBHBIX U3CIUI
1 BCEX BHJIOB TEKCTOBBIX JOKYMEHTOB (TIOCIICAYIOIINE JIUCTHI)

B rpadax ocHOBHOI HaANUCH U AOTOJHUTEIBHBIX Tpadax K Hel yKa-
3BIBAIOT:

—BTpade 1 — 0003HAUCHHUE IOKYMEHTA;

— B rpade 2 — HauMEeHOBaHHUE NPENPHUSTHS, B COCTaB KOTOPOI'O BXO-
T 3IaHWe, WIH HanMEeHOBaHWe MuKpopaioHa (cormacao CTII BATY
«Tema mmpoekTay);

— B Tpade 3 — HauMEeHOBaHHE 31aHUS (COOPYKEHHS);

— B rpade 4 — HaMEHOBaHHE M300paXeHNU, TTIOMEIICHHBIX Ha JaH-
HOM JIUCTE;

— B rpade 5 — HaUMEHOBAaHUE M3JENUS W/WIN HAUMEHOBAHUE JOKY-
MEHTa;

— B rpage 6 — ycloBHOE 0003HAYEHUE CTaIUHM «CTPOUTEIBHBIA TPO-
ek — «Cx;
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— B rpade 7 — mOpsAAKOBEIM HOMEp JcTa. Ha moxymeHTax, cocTos-
IIMX U3 OJHOTO JIUCTa, rpady He 3amoHsIoT;

— B rpage § — obiiee YncIIo JUCTOB JOKYMEHTA;

— B rpade 9 — HaUMEHOBaHUE WIIM PA3TMYUTEIbHBIH HHIEKC OpraHu-
3aIiH, pa3padoTaBIIeii JOKYMEHT;

— B rpade 10 — xapakTep paboTsl (pa3paboTal, MPOBEPHII, HOPMO-
KOHTPOJIb, YTBEPAMI); AOIYCKAeTCs CBOOOAHBIE CTPOKU 3AIONHATH IO
YCMOTPEHHIO pa3padoTUMKa Ha3BaHHSAMHU JOJDKHOCTEH JIMIl, OTBETCT-
BEHHBIX 32 BBITYCK JJOKYMEHTA;

— B rpagax 11-13 — ¢pamuiuy ¥ MOJMNKCH JIUI, YKa3aHHBIX B rpade
11, u naty moanmucaHus;

— B rpagax 14—19 — rpadsl TaONMUIBI U3MEHEHHUIA;

— B rpage 20 — UHBEHTapHBI HOMEP MOTMHHIKA,

— B rpade 21 — moxmuch aMLA, MPUHSABLIETO MOJJIMHHUK HA XpaHe-
HUE, U JaTy NPUEMKHU (YKCII0, MECSIl, TOx);

— B rpade 22 — HBEHTapHBIH HOMEp MOJJIMHHUKA AOKyMEHTa, B3a-
MEH KOTOPOTO BBINYILEH [10UIMHHIK;

— B rpade 23 — obo3HAUCHUE MaTepuaa aetainu (rpady 3amoaHSIIOT
TOJIPKO Ha YepTekKax JeTajci);

— B rpade 24 — wmaccy wuznenus, M300paKEHHOTO Ha HYepTExXe,
B KWJIOTpaMMMax 0e3 YKa3aHUs eJMHUIBI U3MEPEHHUS;

— B rpade 25 — Macmrab;

— B rpade 26 — IOANKUCH JINIA, KOMTUPOBABIIETO YEPTEXK.

[TpuBeneM ocHOBHBIE POPMBI JOKYMEHTOB, UCIIOIB3YEMBIX B MPOEK-
T€ aBTOMATHU3AI[MH TEXHOJIOTUYECKUX mporeccoB (puc. 1.8—1.12).
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TpeboBaHust K TEKCTOBBIM MaTepHajaM MPOEKTa HOAPOOHO H3JI0Ke-
HbI B [12], mo3TOMy JaHHBIA MaTepuad MOXHO HU3Y4YHTh B XOZAE CaMo-
CTOSITENILHOM paboTHI.

Bonpocsl 1 3agaHus 1J151 CAMOTIOATOTOBKH:

1. Yto obecrieynBaroT HOpMATHBHBIE NOKYMEHTHI IPU pa3padoTKe
mpoekTa?

2. Ilepeuncnure OCHOBHBIE TPYIITHI HOPMAaTHBHBIX TOKYMEHTOB, KO-
TOPBIMH HEOOXOMMO PYKOBOJICTBOBATHCS MIPH MPOSKTUPOBAHUHU CHCTEM
aBTOMaTHU3aINH.

3. Uto sBiseTcs OCHOBaHWEM JUIA KiacCH(HKAMK CXEM IO BUAaM
" THnam?

4. Ha xaxue BHIIBI MOAPA3ACIISTIOT CXEMBI?

5. OxapakTepu3yliTe OCHOBHBIE THIIBI CXE€M, NCTIOJIB3yEeMBIX B TIPOEK-
T€ aBTOMAaTH3AIIHH.

6. IlepednciuTe OCHOBHBIC ATAlBl Pa3pabOTKH MPOEKTHON TOKyMEH-
TaIUN Ha IPOEKTHOM TIPEIIPUSTHH.

7. OxapakTepu3yuTe CTaguy MPOEKTUPOBAHMUS.

8. PackpoliTe cocTaB NPOEKTHOM JOKYMEHTAIUU HA CTAIUM apXUTEK-
TYpHOTO MPOEKTA.

9. PackpoiiTe cocTaB MPOEKTHOW JIOKYMEHTAI[UU Ha CTaJud CTPOU-
TEIBHOTO TIPOEKTA.

10. Kakolf OCHOBHON HOPMATHBHBIA JOKYMEHT YCTAHABIIMBACT OOIHC
TpeOoBaHMs K O(OPMIICHHIO TPahIUeCKOI JacTH MPOSKTa ABTOMATH3AITIN ?

11. Packpoiite TpeGoBaHUS K MIPHCBOSHUIO 0003HAYCHHUS KOMILIEKTY
yepTexe.

12. Kakoii 0OCHOBHOW HOPMATHBHBIA TOKYMEHT yCTaHABIMBACT 00-
mpe TpeboBaHMA K O(POPMIICHHIO TMOSICHUTEIHHON 3alMCKU K IPOEKTY
apToMaTu3auuu’?

13. IlpuBeauTe B KOHCIEKTE MPUMEP 3aIMOJTHEHUSI OCHOBHOM HAJIIH-
CH, BBITIOJHIEMON Ha MEPBOM JIMCTE TEKCTOBOTO JOKyMEHTa B COOTBET-
CTBHH C TIoJTOKeHUsiMH [11].

14. Kakue ¢popmbl OCHOBHOI HaINHCH CIEAYyeT MPUBECTH IS TOKY-
MEHTOB, (OPMBI KOTOPBIX IIPEICTAaBICHBI Ha pHC. 1.8—1.127

Jlexkusa 3.
TexHOJI0THSI HH:KEHEPHOTO NMPOEeKTUPOBAHMS

Ilnan:

1. Texunonorus (I)OpMyanOBaHI/I}I TCXHUYCCKOI'O 3adaHusl.
2. TexHomorus OpeAIPOCKTHBIX W3BICKAHUI.
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3. [IpuHIUTIEL pa3pabOTKH MPOEKTa aBTOMATH3AIIHH.

4. MeTroauka TEXHUKO-DKOHOMHYECKOTO OOOCHOBAHHUSA IIPOEKTa
aBTOMaTUu3alum.

5. TexHHKa 3alIUTHI IPOSKTHOTO PEIICHMS.

1. Texnonozus popmynuposanust mexnuueckozo 3aoanus. Kauecto mpo-
€KTa aBTOMATH3AIlHH OIPEEISeTCs] CUCTEMHOCTRIO MCCIIEIOBAHUS O0BEKTa
ABTOMATH3ALMH, ITPOPAOOTKON BAPHAHTOB PEIICHHUS MIPOSKTHOM 3a1a4H, BCe-
CTOPOHHOCTBIO OOOCHOBaHMS TEXHUYECKOTO PEHICHHS H, B IIEJIOM, CHCTEM-
HOCTBEO TIPUMEHEHHUS TEXHOJIOTUH ITPOCKTHPOBAHMSI.

[Npuctynas K MPOEKTUPOBAHUIO CUCTEMbI aBTOMAaTHU3AIMK, HEOOXOAUMO
YSICHUTh, HACKOJILKO aKTyaJlbHA aBTOMATH3AIMs IPOLECcCa MM YCTAHOBKH.
Kakue HeocTaTki IMEFOT TUTIOBBIE BapUAHTHI PEIICHHH, UCTIONB3yEMbIX Ha
MoI00HBIX 00BeKTax? Kak nx ycrpanuts? Kakre BO3MOXKHBIE ITyTH aBTOMa-
Tizamuy? Kakue mpenMyIiiecTBa JacT aBTOMaTH3aIus IIpollecca Wi ycTa-
HOBKHU? TakuM 00pa3oM, HEOOXOIUMO YSACHHUTH 1IeJIb M 33[[a4l aBTOMAaTH3a-
LU MPOIIECcCa WK YCTaHOBKU.

UtoObl onpenenuTh AU U 33[]a4d CUCTEMbl aBTOMATH3AIWH, CIICTYeT
0XapaKTepu30BaTh OOBEKT aBTOMATH3AIMH, MPOAHAIU3HUPOBAThH IEIeCO00-
Pa3HOCTh AaBTOMATH3AINN OTAEIBHBIX TEXHOJIOTNIECKUX OTEPaliii U TEXHO-
JIOTUYECKOTO TIPOIIecca B IIEJIOM, TIOKa3aTh IyTH aBTOMATH3AINN 00bEKTa.

Hauunaror aHamu3 ¢ moApOoOHOTO H3YYEHHUS TEXHOJOTHYECKOTO
mpoliiecca U BO3MOXKHBIX BAPUAHTOB KCIIOJIB30BAHUS KOMIUIEKTOB 000-
pyaoBaHus. 31ech HEOOXOIMMO UMETh MOAPOOHOE OMUCAHUE TEXHOJIO-
THYECKOTO TpoIlecca W KaKJOW TeXHOJormdeckoil omepamuu. [Ipu
3TOM CIeAyeT OOpaTWTh BHHMAaHHE HA Te€ ONEPAlHH, KOTOPhIE MOTYT
BBI3BAaTh YAacThIE OCTAHOBKH, BBIXOJ W3 CTPOS 00OpYyIOBaHWUS, CHIKE-
HUE KavyeCTBa MPOAYKIIMH, CICPKUBAIOT yBEIMUYCHUE MPOU3BOJAUTEIb-
HOCTH, TPEOYIOT HanOOJIBIINX 3aTpaT Tpyaa u dHepruu. [lanee cnemyer
OTIPEJICIUTh HEOOXOJUMBIC XaPAKTEPUCTUKH TEXHOJIOTHYECKOTo 000-
pynoBaHus (IIPOM3BOIUTENHHOCTh, MOIIHOCTh, PETyIUpYyeMbIe Tapa-
METpPBI, UX TUANa30H, TOYHOCTh PETyJIHPOBAHUS, CIIOCOOBI M CpEICTBa
peryJIMpPOBAHWS).

3aBepiiaroT aHAIN3 TEXHOJOTUYECKOTO MpoIiecca OMPEeICICHUEM BU-
Jla aBTOMaTH4eCKOTO ympasistomiero ycrpoictea (AYY), kotopoe 0y-
JeT ynpaBisaTh 00bekTOM. ECiiM OOBEKT ympaBiCHUS — TEXHOJIOTHUYE-
CKMH TIpoIlecc, omepallysi, MeXaHu3M, OpyIue, U eCH Lelb yIpaBle-
HUS — TIOA/IepKaHIe WM U3MEHEHHE 110 OTpeAelIeHHOMY 3aKOHY YIpaB-
JIIEMOW BEJIMYMHBI WM HECKOJBKUX YTPABISIEMBIX BEJIMYHH, TO B Kade-
ctBe AYY UCTIONB3YIOT PETYIISATOP.
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Ecnmu 00BeKT ympaBieHus: — CIOXKHBIA MpOIecc, MaIIHa, TTOTOYHAs
JIUHWSI, COCTOSIIINE U3 OTACIBHBIX ONeparfii 1 MEXaHHU3MOB, €CIIH IIelb
YIpaBIeHHS] — CBA3aTh 3TH AJIEMEHTHI, 00ECTICUNTh OINPEACICHHYIO T10-
CJIeIOBATEIHLHOCTh PA0OTHI, IIEPEXO/T C pPEKUMa Ha PEXKUM TPHU OIpeie-
JICHHBIX yCIIOBHSIX, TO B KauecTBEe AYY HCHOIB3yIOT aBTOMATEHI.

Ecimm oOBekTOM ympaBlieHUs SBISETCS XHUBOTHOBOJYECKHHA KOM-
Tiekc, nruiedadprka, TEIUIMYHBIA KOMOWHAT, LEX WM IOACOOHOE
MPENpUATHE, TO B Ka4eCTBE YNPABIISIONIETO YCTPOWCTBA MPUMEHSIOT
ynpasisitorne Mamuael (Ha 6aze SCADA-cuctem).

Ecnu npoexTupoBaHue aBTOMAaTHU3alUN BEAYT OJHOBPEMEHHO C TEX-
HOJIOTHYECKHM TPOEKTUPOBAHHEM, TIPaBOMEPHO, TIPEXIe BCero, chop-
MYJINPOBaTh TPeOOBaHUS K caMOMy OOBEKTY aBToMaTu3anuu. J{is atoro
HEOOXOJMMO BEISBUTH €r0 CTaTUYeCKHE, TUHAMHYECKUE U IHEpPreThude-
CKHE XapaKTePUCTUKH, a TAKXKe OIICHUTH YIIPaBIIEMOCTh O0BEKTa, Olle-
HUTh, YTO MOXKHO CHEJaTh, YTOOBI YIYUIIUTh €TO XapaKTePUCTHKHU.

PaccMoTpuM MeTONWKY BEISBIICHHUS MyTel aBTOMATHU3aluU U Tpebo-
BaHUH K AYY Ha npumepe pa3paboTKH perysTopa.

UrtoObl HAWTH TyTH YIy4IlIeHHUs] KadecTBa (DyHKIIMOHHUPOBAHHUS BHIOpaH-
HOTO TEXHOJIOTUYECKOTO Tpollecca, HeOOXOAMMO BBISIBHTH YIPaBIAEMbIC
BEITMUHHBI, a TAKOKe YITPABISIONIFE U BO3MYIIAIOIIHE BO3AeHCTBU. J[iist 3T0-
TO PEKOMEH/TyeTCsl OOBEKT YIPAaBIICHUS MIPE/ICTABUTH B BUJIE «YEPHOTO SIIIHU-
ka» (puc. 1.13). PaccMoTprM, Kak 3TO BBITJISIMT, HA TIPUMEPE YIPaBJICHHS
MHKPOKJINMATOM >KHBOTHOBOTYECKOTO TIOMEIIICHHSI.

HauneMm c ympaBisieMbIX BEIHYHH, TO €CTh C T€X HapaMeTpOB, COBO-
KYITHOCTh KOTOPBIX OTpEAETSIeT MOHITHE «KMUKPOKIHMAT: TEMIIEpaTypa
Y1, B1axHOCTh Y2 M CKOPOCTH BO3IYIIHOTO MOTOKA B 30HE OOMTaHUS
JKUBOTHBIX Y3, a Takke KOHLUEHTpPALMsl YIJIEKUCIoro raza Y4, amMuaka
Y5, cepoBogopoaa Y6 u oTpULaTeNbHBIX MOHOB Bo3ayxa Y7 [9]. Hdns
IpyTUx 00BEKTOB YIIpaBIIsIEMbIe BEIMYHHBI OyayT npyrue. s oTHOCH-
TEJIBHO MPOCTHIX OOBEKTOB JIOCTATOYHO OJHOM YIIPaBIsieMON BEIHMYNHBL,
JUTSL CITO’KHBIX, KaKUM SBIISIETCS BBIOPAHHBIH OOBEKT, — YMPaBIISIEMbIX
BeJTMYWH Oy/IeT HECKOJIBKO.

[locnme Toro kak BBIOpaHBI yHpaBiseMble BEIWYHHBI, HEOOXOIMMO
OTPENIEeINTh YIIPABISIONIUE BO3ZeicTBUA. Kak mpaBmiio, 3TOT BOMPOC
pEIIaloT TEXHOJIOTH ¥ SHEPTETHKH.

YrtoObl 00ecneunTh 33/IaHHYIO0 TeMIIEPaTrypy, HEOOXOIMM O0OTpEB II0-
MEIIEHNS B 3MMHEe BpeMs WITH OXJIKICHHE B IETHUH riepron. OrpaHnInM-
csl PacCMOTpPEHHEM 3MMHETO Iieprofa. B 3ToM ciydae B 3aBUCHMOCTH OT
MIPOEKTHOTO PEIICHUs] BO3MOXKEH 000TpeB ropsuell BOJON I AIIEKTpUYe-
CKOM SHEprueH.
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Puc. 1.13. Monenb 00beKTa ynpaBlieHUs (TEXHOIOTHIESCKOTO MPoIiecca)

B niepBoM crydae B KauecTBE YNPABISEOIIETO BO3ICUCTBHS MOXKET CIIy-
YKWUTh TeMITepaTypa Win (1) pacxoJ ropsuei BOIbl; BO BTOPOM — MOITHOCTb
aneKTpokaopudepa Wi AeKTpoodorpeBacMoii maHean. O003HAYMM 3TO
Bozzelictere X1. [l obecrieyeHys 3aJaHHON BIaXKHOCTH HEOOXOMMO JIH-
00 MOHMWKATh BIAKHOCTH (TIpU ee M30BITKE), MO0 YBIAKHATH MTOMEIICHHE
(pu ee HeAocTaTke). B epBoM ciydae mporeccoM YIpaBIBsoT MPY ITOMOIITH
BEHTWISITOPA, BO BTOPOM — IIPH ITOMOILM YBIIAKHUTENEH. J[11s1 onpeeneHHo-
cTu OyzieM MMeTh B BHIY NEPBBIH BapHaHT — yIPaBISIOLNIEe BO3ICHCTBUE —
pacxon Bo3ayxa X2. Jlpyrue yrpasisieMble BETUYHUHBI TAKKE MOTYT OMpee-
JSITBCSL PACXOJIOM BO3/TyXa. [Ipr STOM BBISIBISIIOT «JJHKTYIOIIY0» BPEHOCTE,
TO €CTh Ty YIPABJSIIOIIYIO BEJIMIUHY, KOTOPYIO TPY/IHEE BCEro 00ECIIeUHTh,
JUIsSl KOTOpOW HEOOXOJMM HauOOJBIINKA pacxoj Bo3ayxa. HakoHem, s
YhpaBJICHUSA KOH].[eHTpaHPIeﬁ OTpULATCIbHBIX HOHOB B BO31yX€ HUCIIOJIb-
3YIOT HCKYCCTBEHHYIO HOHH3AIUIO. YTIPABISIONIMM BO3JICHCTBUEM CITy-
KHUT HaIPsDKEHUE Ha KOPOHUPYIOIINX DIIEKTPoIax HoHM3aTopa X3.

Jlanee BBIBIAIOT BO3MYIIAIOIINE BO3ACHCTBUS: KOHTPOIUpPyeMbIe (KOTO-
Ppble BO3MOXKHO U LIENECO00pa3HO M3MEPSTh) H HEKOHTPOJIMPYEMbIe (KOTOpbIe
M3MEpsITh HEBO3MOXKHO M HelleniecooOpasHo). Ha Temneparypy B moMerieHin
BIIMSTIOT KOHTPONTpYEMEIe (pakTopel (HapyskHas Temmeparypa Zl1, CKopocTh
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BeTpa Z2,) ¥ HEKOHTPOIMPYeMbIe (OTKPBITHE ABepelt 1 BOpoT W 1, 3MeHeHne
TEIUIOBBIACICHIH XUBOTHRIX W2). Ha BiaxKHOCTB BO3yXa BHYTPH HIOMELIIe-
HUS BIUSIIOT BJIKHOCTH HAPYXKHOTO BO3TyXa Z3 ¥ BIArOBBIIETICHUS JKUBOT-
HbIX W3, Ha KOHLIGHTPAlMIO HOHOB B MOMELICHUM — paguaims cteH W4
M Ta30BBIIETIEHUS )KUBOTHBIX W5.

N3o0paxenne o0beKTa B BUAE «USPHOTO SIIIUKa» 00Jerdaer popmy-
JMpOBaHUE TPeOOBaHWH K aBTOMATU3ALMM, CYThb KOTOPBIX CBOJHUTCS
K CJICAYIOIINM ITOJIOKCHHUSM.

1. ®opmynupoBaHUe anropuT™Ma 1 e (yHKIHNOHUPOBAHMS.

2. Ha ocnoBe airoput™a (pyHKIMOHUPOBAHHUS 00bEKTa — (hOpMyIUPOBa-
HHUE ITOpUTMa YNpaBICHUA. Tak, €cid B COOTBETCTBHH C aITOPHTMOM
(bYyHKIMOHMPOBaHUS TpeOyeTcsl MOANCPKUBATh ITOCTOSHHYIO TEMIIEpaTypy
B rpenenax (204+1) °C, To cucrema yrpaBieHuUst TOJDKHA OTKITIOYATh HArpeB
npu JoCTIKeHNH TemiepaTyps 21 °C 1 BKIIIOYaTh €ro CHOBA MPH CHIYKSHUN
temneparypsl 10 19 °C. Ipu Gosee CI0KHOM aaroput™e (GyHKIMOHHPOBa-
HUS1, KOTIa TeMIIepaTypa B IOMEIIECHHH I0JDKHA 3aBUCETh OT BO3MYIIAIOIINX
BO3ACHCTBUH, HEOOXOIMMO BBISBUTH 3TY 3aBUCHMOCTH U COCTaBUTBH ajro-
PHUTM YIIPaBJIEHHS IO BO3MYILEHHUIO.

3. Ompenenenre, Kako J0JKHA OBITH CHCTEMa IO CTETEHU MPUCTIO-
COOJIIEMOCTH K YCIOBHSIM pabOThI, TO €CTh MOXKHO JIM PEKOMEHIOBATh
NPUMEHEHHE CaMOHACTPAaUBAIOIIEHCS CUCTEMBI, €CIIM Mbl UMEEM [EeJo
C HECTaLMOHAPHBIM OOBEKTOM, ITUHAMUYECKHE CBOMCTBA KOTOPOTO H3-
MEHSIIOTCSI BO BpeMEHH (HarpuMep, TEeIUINLA).

4. BpIOOp cuCTEeMBl YNpaBJIECHHUS 10 BUAY NPHUMEHIEMOH SHEPrUM
(91exkTpuyeckas, THEBMaTHYECKAasl WIIM THAPABINYECKAs).

5. BeIO0Op cucTeMBI IO YUCTY yNPaBIseMbIX BEIUUNH.

6. ®opmympoBanre TpeOOBaHUN K KAaueCTBY MEPEXOIHBIX MPOLECCOB:
JUTUTEFHOCTH, MAaKCUMAJIbHOMY IMHAMUYECKOMY OTKJIOHEHHIO, Kojeba-
TEJIBHOCTH U T. . OTH TpeOOBaHUS JOJDKHBI ONPENEISATHCS TEXHOJIOTHEH.
Ecmu Takue tpeGoBaHKS CHOPMYIIMPOBATH HE YOACTCS, TO CHCTEMY B Jallb-
HEHILIEM ONTUMHU3HUPYIOT 10 MHTETPaIbHBIM IT0Ka3aTeNsIM KauecTBa.

7. ®opmynupoBaHUe TpeOOBaHHN K TOYHOCTH cUCTeMbl. OHU TakKe
OTIPEICIISIFOTCA TEXHOJIOTUEN.

CdopmynupoBaHHbIe TPeOOBaHHUS JOJDKHBI OBITh BKIIOUCHBI B TEX-
HUYECKOE 3aJaHue.

3amaHre Ha TPOCKTHpOBaHWE oQopMIsIeTCsS Ha OJaHKax yYCTaHOB-
JeHHO# ¢GopMmsbl [12], rae yka3bIBaloT:

— HaMEHOBaHME MPEINPUATHS U 3a/1a4y IIPOEKTa;

— TepedeHb MPOM3BOJCTB, IIEXOB, arperaTtoB, yCTaHOBOK, OXBAaThI-
BaEMBIX MPOEKTOM CHCTEM aBTOMATH3ALMH, C YKa3aHHEM IS Ka)XI0To
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0COOBIX YCIIOBHH (IIPH WX HAJMYMH): KJIACC B3PHIBO- M M0OKaPOOTACHO-
CTHU MOMEIICHNN, HATMYNE arpeCCUBHOM, BIIAXKHOU, CBIPOH, 3aMbIICHHON
OKpY>KaroIIel cpesibl U T. 1I.);

— CTaAMMHOCTH IPOECKTUPOBAHUS;

— TpeboBaHUs 110 BAPHAHTHOW W KOHKYPCHOH pazpaboTke;

— OCHOBHEBIC TEXHUKO-3KOHOMHYCCKHUE IT0KA3aTeIIN,

— CpPOKH CTPOHUTENbCTBA M OYEPEIHOCTH BBOJA B ACHCTBUE IPOU3-
BOJICTBEHHBIX MOJAPA3CICHUN NPEANPUATHS;

— HaVMCHOBAHWME OPTraHM3AlUH — yYaCTHHKOB Pa3paOOTKH IMPOEKTa
NPEANPUATUS U CUCTEM aBTOMAaTU3ALUU;

— OPEIVIOKEHHUS 10 LIEHTPAIU3aLUU YIIPABICHUS TEXHOJIOTUYECKUMU
MPOIECCAMH M CTPYKTYpPE YIPaBIeHHUsI 00BEKTOM, IO 00hEMY U YPOBHIO
aBTOMATH3aIHH;

~ TpemjoXeHHs 0 pa3MEIIeHHIO0 ITYHKTOB YIPaBJICHUS, IIUTOB
Y TYJIbTOB;

— TpeOoBaHUSA K KayeCTBY, KOHKYPEHTOCIIOCOOHOCTH, IKOJIOTHYE-
CKUM TapamMeTpam MpOTyKIIHH;

— TpebOoBaHHS TO pa3pabOTKe MTPUPOJOOXPAHHBIX MEPOTPULTHIA,
TEXHHUKH 0€30T1aCHOCTH, TUTHEHBI U TIP.;

— 0co0bIe YCIIOBUS MPOSKTUPOBAHUSI.

Bwmecre ¢ 3aaHnem 3aka3uuK JOKEH BBIIATh HCXOTHBIC JOKYMEHTHI
Y MaTepHallbl IS BEITIOJTHEHUS TPOSKTOB CUCTEM aBTOMATH3AIIHH:

— TEXHOJIOTHYECKUE CXEMBI C XapaKTePUCTHUKAMH 000PYIOBaHUS;

— TIepeveHb KOHTPOIUPYEMBIX U PETYIUPYEMBIX MTapaMeTPOB;

— YePTEXH MOMEIICHUH;

— JIaHHBIC JJIS1 pacyeTa PEeryJIUpPYIONINX OPraHoB;

— TpeOOoBaHUs 10 HA/ICKHOCTH CXEM aBTOMATH3AIIHY;

— pesynbratel HUP (MaTemaTudeckoe oONUCaHWe IHHAMHUYECKHX
CBOMCTB 00BEKTOB, TPEOOBAHMS K KAUECTBY PETyJIIMPOBAHUS H . );

— TeXHUYECKask JOKYMEHTAIHS TT0 TUTIOBBIM TIPOEKTaM.

2. Texnonoeuss npeonpoexmuwvix usvickanuti. llociemoBaTeabHOCTh
MIPEMTPOEKTHBIX U3BICKAHUH CBOJUTCS K CIEIYIOIIEMY:

— cOOp UCXOMHBIX MaTEPHAIIOB JIJIS IPOCKTHPOBAHUS;

— aHanmu3 00bEKTa aBTOMATH3AIINH;

— OIlpeJieNieHue TIeTiei 1 3a/1a4 aBTOMAaTU3all1H;

— OIlpeJieJIeHre BU/Ia aBTOMAaTUYEeCKOT0 YCTPONCTBA YIIPaBIICHHUS,

— aHaJN3 BO3MOXKHBIX THUIIOBBIX PEIICHUI;

— IIPOEKTHOE TPEIOKEHUE;

— ¢dopMmynrpoBaHHue TPeOOBaHUH K OOBEKTY aBTOMATH3AIMHA U aBTO-
MaTHYeCKOMY yCTPOUCTBY YIIPaBICHHSI.
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TexHonorust u comepKaHue MEPBLIX YETHIPEX ONEpalMi H3JI0KECHBI
B IIEPBOM IIyHKTe Jekuuu. Cienyer TOJBKO NO0aBHTh, YTO MPOEKTHO-
KOHCTPYKTOPCKasl IESTEIbHOCTh HEBO3MOXHA 0O€3 IMONy4YeHHs 3HAHUM
0 TOM, YTO OBUIO CAENAaHO PaHbILIE, U O HOBBIX JOCTHXXECHHUAX B 007aCTH
paspabaTeIBaeMON TEXHUKH U TexHosoruu. [losTomy Ha 3Tane mpeamnpo-
eKTHBIX M3BICKAaHUM HEPEIKO BEACTCS MATEHTHBIM MOMCK M coOMpaeTcs
HOBeHIIas Hay4yHo-TexHuueckass uH(popmarnmsa. (IlareHTHBIH moHCK —
3TO HAaXOXICHHE aHAJIOTOB B PEIICHUU HOBOW 3afayM Ui TOTO, YTOOBI
HE M300peTaTh y>Ke M3BECTHOE, a TAKXKE C IIE€TbI0 MPABOBOM 3alUTHI
CBOETO peIIeHHsI, KOTOPOE MOXKET COCTaBUTh ITPEAMET U300PETEHUSI. )

CoBpeMeHHBIE METOABI Pa3pabOTKK MPOEKTHOTO MPEATIOKCHUS MOXK-
HO YCIJIOBHO Pa3JIeJITh Ha ABE OOJbILINE IPYHIbI O MPU3HAKY JOMHHU-
POBaHMsI B HUX WHTYUTHUBHBIX WM JIOTHYECKUX MPOLEAYP U COOTBETCT-
BYIOIIUX UM MIPaBUJI AEATEILHOCTH.

[lepBas rpynma — 3T0 Tak Ha3bIBa€MbIE SBPUCTHUYECKHE (MHTYHTHB-
HBIC, WM UPpalHOHANbHbIE) METObI, KOTOPHIEC ONMHUPAIOTCA Ha aKTHUBU-
3allMI0 TBOPYECKOW AEATENFHOCTH YEJIOBEKa U Pa3BUTHE €ro CHOCOOHO-
CTell Ha OCHOBE Pa3BUTHA MHTYUTHBHBIX MPOLEAYP ACATEIbHOCTH, (aH-
Ta3uM, aHAJOTWHU U T. . B 3Ty Ipynimy BXOISIT METOMABL: «MO3TOBasl aTa-
Ka», CHHEKTHKa, 3BPUCTUYECKUX BOIPOCOB, SMIATUH (JIMYHOH aHajo-
TMH), CPAaBHUTEIBHBIX CTPATETUH, ACCOLIMATUBHBII.

Bropas rpynma MeTogoB 0CHOBaHa Ha MCIIOJIB30BAHUH ONTUMATIBHOM J10-
THKH aHaIu3a TEXHHYECKOTO OOBEKTa, 3aKOHOMEPHOCTEH €ro pasBUTHSL
31ech NpeniararoT JIOTHYECKHE NpaBHiia aHajM3a M CHHTE3a, CPAaBHEHUS,
000011eHNs, KIacCU(UKALMK, HHIAYKLWH, ASTYKIMH U T. . DTO palloHab-
HbIE, WM JIorudeckre, Metoasl. bonee moapoOHyro nHdpopmMaLmio 1o mepe-
YHCJIEHHBIM TPYIIaM METOIOB MOXKHO HaiTu B [12, ¢. 51-137].

MeTton ¥ TEpMUH «MO3roBasi aTakay IMPEUIOKEHBl aMEPHKAHCKUAM yde-
HbIM A. @. OcOOpHOM Kak yIydIleHHbIH BapraHT auasora COKpara ¢ IIu-
POKHMM HCIIOIB30BaHUEM CBOOOAHBIX acCOLMAINM, OTHOBPEMEHHBIM CO371a-
HHMEM MHKPOKJIMMaTa B MAJIBIX TPYIIIaX JIFOACH A1 HOBBIIICHUS 3P deKTuB-
HOCTH pelIeHus] TBopyeckuX 3anad. CyIecTByeT HECKONBKO MOAM(UKALIIA
METO/Ia, HarpuMep, psiMast 1 00paTHas «MO3rOBasi aTaKay.

Lenbro «MO3roBOM aTakw» SBIAETCS MOTyYEHWE MAKCHMAIBHOTO KOJH-
YecTBa HOBBIX MJEH 3a CUET B3aMMHOIO CTUMYJHMPOBAHMS WICHOB IPYIIIBI
K IHTEHCUBHOMY TOMCKY. [IperMyIecTBo MeTona — B HEOIPaHHMYIECHHOCTH
CIIEKTpa MpodJieM A1 PelleHus P MUHUMATIBHOM MpeIBapUTENIbHOM MOA-
TOTOBKE YYAaCTHHKOB, IIPH YCJIOBHH, YTO IpodiieMa c(hopMyIMpOBaHa IPOCTO
U sicHo. MeTo MOXKHO MCIIOJIb30BaTh Kak B Hauajle NPOSKTUPOBAHHs, KOTa
npobeMa OKOHYATENIbHO HE OIPEENCHa, TaK U MO3AHEe, KOTa BhIACICHBI
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ciiokHble TpoOnemsbl. [lnan geldcTBUI NpHU MCHOIB30BAHUM METOZAA 3a-
KIIIOYaeTCs B CIELyIoLeM: coOpaTh IPyIy YYaCTHUKOB; BBECTU MIPaBU-
JI0, 3ampeniamniee KpUTUKOBATE JII00YIO UIC0, KakoW Obl «JUKON» OHa
HE Ka3ajack, JOBECTU JI0 YYaCTHUKOB, YTO HEOOXOJUMO MOIYUYHUTH MakK-
CUMYM HICH M YYaCTHUKH JOJDKHBL IOMBITAThCI KOMOWHHPOBATH WM
YCOBEPIICHCTBOBATh UICH, HPEATIOKEHHBIC IPYIMMH; 3apHKCHPOBATH
BBIIBUHYTBIC MJICH W JaTh UM 3aTeM OLIEHKY. D(eKTUBHOCTH «MO3ro-
BOM aTaku» MOKHO ITOBBICHTB, 3apaHee COOOIIMB YYaCTHHKAaM CyThb 00-
cyxznaeMoil poosieMsl. HemocTaTku U orpaHuueHusi METOa 3aKiIoya-
IOTCS B TOM, YTO-€r0 MPUMEHEHUE TO3BOJISET BBIABUHYThH HACIO B CAMOM
001IEM BUIE:

Meto KOHTPOIBHBIX 3BPUCTUYECKUX BOMPOCOB 3aAKIOYAETCS B IIOUCKE
pelIeHns 3alady ¢ OMOLIBIO MOATOTOBIEHHOIO NepedHsl (CIMCKa) HaBo-
JSIIUX BONPOCOB. Pacuer nenmaercst Ha TO, 4TO MPU OTBETE Ha MOCTaBJICH-
HBIE BOIPOCHI HACTYIAET TO «O3apEHHE», KOTOPOE NMPHUBOIUT K HYKHOU
nzee pemeHns 3agaun. B. V. AnznpeeB cocTaBui ClEAyrOIUE IBPUCTHYE-
CKHE BOIPOCHI, CTUMYJIMPYIOIINE PEIIEHNE TBOPUECKHX 3anad [13]:

1. «HyxHo sICHO MOHSATH 33Aauy: YTO HEU3BECTHO? UTO JaHO? B YeM
COCTOMT yCJIOBHE? BO3MOKHO JIM YAOBJIETBOPUTE YCIOBHIO? TOCTATOUHO
M YCIIOBHE IJISl ONpEIETCHUS HEHM3BECTHOIO MM NPOTHBOPEYMBO?
CaenaiiTe yepTex; BBEAUTE MOAXosIIee 0003HAUCHHUE; Pa3deiuTe yc-
JIOBHE HA YaCTH; OCTapalTeCh 3alucaTh UX.

2. Ha sTtame cocTaBieHus IUIaHa PELICHUS: KaK HAWTH CBA3b MEXKIY
JaHHBIMH U HEW3BECTHHIMH? HE M3BECTHA JM BaM Kakas-HHUOYIb POACT-
BEHHas 3a7ada? Helb3s JIM €10 BOCIOJIb30BaThC? HENb3s JIM UCIOJIb30-
BaThb METOJ €€ pelIeHMsA? Henb3s JIn cHOpMyIHPOBaTh 3a4ady IpoIle,
nHaye? Henb3s JIM PEelINTb 4YacTh 3aAadd, YCIOBHs? BCE JIM JaHHbBIE
1 YCJIOBHSI BAMU HCIIOJIb30BAaHbI? MPHUHATH I BO BHUMAaHHE BCE IMOHS-
THSI, COAeprKaIyecs B 3agaue?

3. Ocy1ecTBIsisl TIIaH PELEHNs], KOHTPOIUPYHTE KaXAbIi CBOM IIar:
SICHO JTM BaM, YTO NMPEANPUHITHIA BaMU LIar IpaBUIIEH? CyMeeTe JIU J10-
Ka3aTh, YTO OH IIpaBUIIEH?

4. KOHTpONb U CAMOKOHTPOJIb MOJTYYEHHOI'O PELICHHUS MPEIoIaraeT
MIONCK OTBETOB HA TaKHE BOMPOCHI: HEJb3S JIU MPOBEPUTH Pe3ybTaT?
HEJIB3S JIM MPOBEPUTH XOJA PEIICHHA? HENb3s JH IOJYyYUTh TOT K€ pe-
3yNbTaT HHa4Ye? HENb3s JIM PEIINTh 3a4a9y, OOpaTHYIO 3TOU .

JocTonHcTBa MeETOna HIBPUCTHYECKUMX BOMPOCOB 3aKIIOYAIOTCS B €ro
npoctoTe ¥ 3P QEeKTUBHOCTH Il pelleHus To0bIX 3anad. Hegocratku u or-
PaHWYEHUSI B TOM, YTO OH HE JAacT OPUTHMHAIBHBIX WACH U PELICHUH U He Ta-
PaHTHUpPYET, KaK APYTHe IBPUCTHIECKUE METObI, A0COTIOTHOTO YCIIeXa.
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CHHEKTHKa, TaK K€ KaK M «MO3TOBas aTakay, MpEArojaraet Koj-
JMIEKTUBHBIA MOWCK HOBBIX pemeHuil. OMHAKO CHHEKTHYECKasl TpyIia
He sIBIsIeTCS BIEpBbIe (MM CilydailHO) coOpaHHO# TpymIou Jojei,
a mpejcTaBiisieT co00i TIATENBHO MOATOTOBICHHYIO Tpynmy. Kiroue-
BEIM MOMEHTOM CHHEKTHKH SIBIISIETCSA MOIXOJ K TMPOILECCy pPEelIeHHsI.
B Tedenune Bcero mporecca paOOTBI CHHEKTOPHI CTaparoOTCs MPUOJIH-
3UTHCS K PEIICHUIO, HO HE BBIABUTAIOT 3aKOHUYCHHBIX uieil. Heparuo-
HaJbHas WHPOPMAIUS ABISETCA IPUINHON MPOSIBICHUS B MMAMITH Me-
Tadop, 00pazoB. IlocTosTHHOE CTUMYNIHPOBAHHUE TOJCO3HAHUS BEIET
K MpOSBICHUIO MHTyUIMU. CUHEKTUYEeCKas Tpynmna JOJKHA JTOBECTH
pelIeHne 10 ypOBHS, MTO3BOJISIONIET0 IPOBECTH MPAKTHYECKYIO pealn-
3a1MI0 HJIEH.

Meton MOp(OJIOTHYECKOTO aHalM3a CHCTEM SBIISCTCS OIHUM H3
MPUMEPOB peATH3ANUN CUCTEMHOTO moaxo0aa. OCHOBHOHM MPUHITUI Me-
TOJa COCTOUT B CHCTEMATHU3UPOBAHHOM aHAJIN3€ BCEX BO3MOXKHBIX Ba-
PUAHTOB, BBITEKAIONIUX U3 3aKOHOMEPHOCTEH CTPOCHHUSI COBEPIICHCT-
ByeMoO# cucTembl. B paccMaTpuBaeMOM TEXHMYECKOM OOBEKTe (Tex-
HUYECKOI CHCTeMe WU Mpoliecce) BhIIETSIOT HECKOIbKO XapaKTePHBIX
JUISE. HETO CTPYKTYPHBIX HIW (YHKIIMOHAIBHBIX MOPQOIOTHUYSCKUX
npu3HakoB. Kaxaplii Takol mMpU3HAK MOXKET XapaKTepU30BaTh KaKOM-
TO KOHCTPYKTHUBHBIA PEKUM PabOTHI, TO €CTh MapaMeTphl WIH Xapak-
TEPUCTUKU OOBEKTAa, OT KOTOPHIX 3aBHCHUT JOCTHXKCHHE OOBEKTOM OC-
HOBHOU 11eNiu, ompejnensieMold ero HazHaueHueM. [lo kaxxaoMy Bbijie-
JICHHOMY MOP(OJIOTHYECKOMY MPHU3HAKY OMPEEINISIOT pa3IHuHbIe KOH-
KPETHBIC BapUaHThl pealM3allMd TEXHUYCCKOTO  IMPEIIOKCHUS
(puc. 1.14). IlepeOupass BO3MOXKHBIC COUCTAHHS aTbTCPHATUBHBIX Ba-
PUAHTOB BBIACJICHHBIX MPU3HAKOB, MOKHO BBISBUTH HOBBIC BapHAHTHI
pelICHHsI 3a/1auu, KOTOPbIe IpHU OOBIYHOM Tepebope MOTIH Obl OBITH
YIyImEeHbl. AITOPUTM METOJa COCTOUT B CIEAYIOIIEM:

1. ®opmynaupoBKa 3a4a4H.

2. CocraBieHHE CITUCKA BCEX MOP(OJIOTHUECKUX MPU3HAKOB 00BEKTa
3aJla4d, TO €CTh BCEX BAKHBIX XapaKTEPUCTUK 00BEKTa, €ro mapaMeTpoB
U PEKUMOB pabOTHI, OT KOTOPBIX 3aBUCHT pealin3aiusi 00bEKTOM CBOEH
TJIaBHOM LETH.

3. PackpeiTHE BO3MOXHBIX BapHaHTOB IO KaKIOMY MOpQoIormye-
CKOMY TIpU3HaKy W COCTaBIIeHHE MOPQOJIOTHYECKOH MaTpHIIbI
(puc. 1.15).

4. ®opMyJIMpPOBKAa KOHKPETHBIX PEHICHUH 3a7aui MyTeM COYETaHUM
BapUaHTOB MOP(HOIOTHIECKIX MPU3HAKOB.
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5. Ompenenenne NPaKTHUECKONW IEHHOCTH MOJYYEHHBIX BAPHAHTOB
peleHns 3a1a41 1 BbIOOp Hanbonee 3(pheKTUBHBIX U3 HUX.

Texuuveckuii 00BEKT

Mopdodonorugeckme
HpU3HAKU

Cnucok KOHKPETHBIX
BAapUaHTOB IIPpU3HAKa

Puc.1.14. Cxema npencTaBieHnst 00beKTa COBOKYITHOCTEIO MOP(OJIOrMUeCKIX PH3HAKOB

Homep Mopdodonorudeckue npu3Haku 00beKTa
BapH- Pl P2 P3 Pj Pn
aHTa
1 1 1 1
1 P, ol P’ P P,
2

N
3| P Py P, >/ : NP

4 P P Py P

Puc. 1.15. Mopdonornueckas MaTpuia

Metoa IeCATUYHBIX MaTPHI] COCTOUT B MOMCKE TEXHUYECKHUX PEIlIe-
HUAU TyTeM aHajiun3a pe3yJbTaTOB MPUMEHEHHUS ACCITH SBPUCTUUCCKUX
npueMoB D (HeoJorHs, ajganTanus, MyJbTHILUTHKaus, auddepernma-
LU, WHTETpalus, WHBEPCHUS, UMIYJIbCAIUs, JTUHAMH3AIMS, aHAJIOTHs,
HeaTH3aIis) K KaXI0U U3 JACCSITH TPYIII ToKa3aTesei n (reomerpude-
ckue, (U3MKO-MEXaHUYECKHe, OSHEPreTHYSCKUE, KOHCTPYKTHBHO-
TEXHOJIOTHYECKHE, HAICKHOCTh U JIOJITOBEYHOCTh, IKCILTyaTAI[MOHHEIE,
SKOHOMHUYECKHUE | T. 1.) TexHmdeckoi cuctemsl TC (puc. 1.16). B pe-
3yIbTaTe TaKUX JICHCTBUU CTPOUTCS JECATUYHAs MaTpHUIla TIOWCKa,
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B STYCHKU KOTOpOfI 3alMUCBIBAOT UJCU PCHICHUA 3a4a4U, TO CCTh KaXAasa
sraeiika MaTpullibl COOTBECTCTBYCT OIPCACIICHHOMY HU3MCHCHUIO KAaKOI'O-
00 U3 OCHOBHBIX napamMeTpoB CUCTCMBI.

a) 0)

NENEYNEE

n

ny

nio

Puc. 1.16. Cxema MeToa AECATHYHBIX MAaTPHUIL:
a) — TeXHUIECKast IBPUCTHIECKAsl CUCTEMA; 6) — MaTPHIA TOUCKA HOBBIX TEXHUIECKUX
perieHui

B pesynbTare pazpaboTKu MPOEKTHOTO NPEAIOKEHHS ACTABHO YTOUHSI-
eTCsl TEXHUYECKOE 3a/IaHie, U OKOHYATENILHO (hOPMYIIUPYIOTCS TPeOOBaHMUS
K ObEKTYy aBTOMATH3aLU{ 1 ABTOMAaTHUECKOMY YCTPOHCTBY YIPABIICHHS.

3. Ipunyuner pazpabomxu npoekma asmomamusayuu. Ha oCHOBHOM
JTarne NpPOeKTUPOBaHMs (HOPMYIIMPOBKA 3a1a4ul IIPOCKTUPOBAHUS OLPEICIIS-
€TCS TUTIOM TEXHWYECKOH cucTeMsbl. Pasnmmuaror Q-cucteMy (cucTeMa TUIa
«U3LIETNE»), NIEMEHTaMU KOTOPOH SIBILIFOTCS NETANU U y37bl M3ACIus; 1-
cucTeMy (TEXHHYECKYIO CHCTEMY), JIEMEHTaMU KOTOPOW SIBJISIOTCS AETAIN
1 Y3716l TEXHHYECKOr0 00beKTa; P-cucTeMy (CHCTEMY THIIA «IIPOLIECC)), dIle-
MEHTaMH KOTOPOH SIBJISIFOTCSL IPOW3BOACTBEHHBIC oOmepaiuu. st maHHBIX
CHCTEM PacCcMaTPUBAIOTCS TPH XapaKTEPHBIX THIIA 3a7a4.

3a0aua ananuza: 3amaHa CTPYKTypa CHCTEMbI, HEOOXOAUMO ompese-
JUTh ee (PYHKIMOHUPOBAHUE.

3a0aua cummesa: 3amaHbl XapakTep (YHKUUOHUPOBAHHUS U JpyrUe
TpeOOBaHMs K CUCTEME, HEOOXOAMMO OIPENeNUTh CTPYKTYpY, KOTOpas
YAOBJIETBOPSIET IIOCTABICHHBIM TPEOOBAHUSM.

3a0aua «uepnoco suyukay: 3aaHa CHCTEMa, CTPyKTypa KOTOPOH He-
W3BECTHA WJIM M3BECTHA YACTUYHO, HEOOXOIUMO OINpENeNIUTh e (PyHK-
LIMOHHPOBAHUE U, BOZMOXKHO, CTPYKTYpY.

Ha stane coOCTBEHHO NPOEKTUPOBAHUSI CHUCTEMBl ABTOMATHU3ALUH
Jalie BO3HUKAET 3a/1aua CHHTE3a, HO YacTO — U TPEThs 3a]1a4a.
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Cunre3 CAY BKIIIOYAET TPH OCHOBHBIX JTalla.

Ha nmepBoM artane pa3pabatbIBaeTcs MaTeMaTHUecKas MOAEIH MPOeK-
TUPYeMOH (CUHTE3UPYEMOIi) CCTEMBI.

CnocoObl Matemarmieckoro onucanust kiaacca CAY TII npuBeneHb
B Tabn. 1.1. MaremaTrueckas MOZIEIb OTOOpaKACT CBSI3U MEXKIy IOKa3aTe-
JSIMM COCTOSIHMS, HallpUMep, OBICTPONEHCTBUEM M HAJEKHOCTBIO CHUCTEMBI,
€€ TOYHOCTHIO, KAUECTBOM BBIILYCKAaEMOM MPOIYKIMH U T. II., U IapaMeTpaMu
YIIpaBIICHUS], C MTOMOIIBIO KOTOPBIX OCYILIECTBIISIETCS BO3/IEHCTBHE Ha MPOEK-
THPYEMYIO CHCTEMY, B PE3YyJIbTaTe Yero MEHSIOTCS €€ MOKa3aTelld, COCTOs-
HUS W TIapaMeTphl yIpaBieHus. MaremaTudeckass MOJeb ONpeessieT 00-
JIACTh JAOIYCTHMBIX BApPHAHTOB POCKTUPOBAHMSI.

Tabmwma 1.1
Mamemamuueckue mooenu npoyeccos
Kiracc Xa Crocob onucanus Hpennotrutens-
PaKTEpUCTHKA HBIE METOJTBI
MOICIIN aJIropruTMa
MOJEJINPOBAHUA
Amnaro- | Bee BxonHsIe, Jlunetinvie (Bexropusie) | [Ipeodpazona-
TOBBIC |BBIXOJHBIC Be- | 0ObuHEIC U muepen- | mHme Jlamaca,
(HeTIpe- | IMYHMHBI UaJIbHbIC ypaBHEHUS UHTETpall
PBIBHBIC | K TAPAMETPHI B YACTHBIX MPOU3BOJIHBIX, | CBEPTKH, aHAJIO-
CHCTE- |COCTOSIHUU SIB- | JPOOHBIC pallMOHAIBHBIC |TOBOC
MBI) JSIIOTCS HETIpe- | HepefaTovHble QYHKUUH, |1 IudpoBOe
PBIBHBIMH BO MPOCTPAHCTBEHHOE M30- | MOJIETIMPOBA-
BpEMEHH, U3Me- | OpaykKeHHEe COCTOSHUM. HIe, (azoBast
HSCMBIMU CUT- | muddepeHInanbHbIe IUIOCKOCTb, aHa-
HaJamMu JIOTOBOE, TTH(-
poBoe
¥ TUOpHIHOE
MOJICTIMPOBaHHUE
Henuneiinvie
(BeKTOpHBIE)
YpaBHEHUSI, OMTUCATEIb-
Hast QyHKIHMS, TPOCTpaH-
CTBEHHOE M300paKeHHE
COCTOSIHUU
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Oxonuyanue Taou. 1.1

Kiacc Xapaxrepucrika Cnoco6 onucanus [peanoururens-
MOOCIN alropurMa HBIC MCTOZBL
MOACIIUPOBAHUS
Bxopgnble 1 BBIXO]I-
HBIE BEJIMIMHEI SIBIIS-
FOTCS TUCKPETHBIMH
BO BpemeHu. [apa-
Cucre- | METpPBI COCTOSTHUM — JuckperHoe
MBI UM- | HETIPEPBIBHBIMU BO | Jughgpepenyuans- | mpeobpasoa-
IyJIbC- | BPEMEHU CUTHAJIaMU. |Hble (BekTOpHbIe) | HHe Jlamaca,
HOro pe- | OHM yNpaBIAIOTCA B | ypaBHEHUS, TPAHC- | CyMMa CBEPTKH,
TYJIUPO- | TUCKPETHBIE MOMEH- | IEHICHTHBIC Iepe- | THOpUIHOe
BaHU Thl BDEMEHH BXOJI- | AaTOYHbIC (YHKIMH | ¥ IUPPOBOES
HBIMU BETTHYUHAMHU MOJIETMPOBaHUE
1 HaOJII0AAI0TCs
C TIOMOIIIBIO BBIXO/I-
HBIX BEJINYHH
Bynesa anrebpa,
TEOpHs aBTOMATOB,
muddepenimans- | JluckperHoe
Huc- Bce BxonHble, BEI- | HBIE (BEKTOpHBIE) | TpeoOpa3oBa-
KPETHBIC | XOJHbIC BEIUYMHBl | ypaBHEHHS, IPO- Hue Jlamnaca,
(nBOMY- | W MapaMeTpsl Co- CTPaHCTBEHHOE CyMMa CBEpT-
HBIE) CTOSIHUHM MOTYT MpHU- | U300pa)keHue co- | KU, MHTErpal
CHCTEMBI | HOIMATh TOJIBKO JHC- | CTOsSIHUM, Mapkos- | Jlamnaca, nud-
KpETHBIE 3HAUYEHUSI | CKHE MPOIIECCHI, pOBOE MOJIeIH-
TaONWIIBI aBTOMA- | POBAHHE
TOB, Tpabl COCTOSI-
HHH, JIOTHYECKHE
TaOJIULIBI

Ha BTOpOM 3Tane Ha OCHOBE MaTeMaTH4eCKOM MOJIEIN COCTaBIISACTCS
ueneBas (QYHKUUS, WIH KPUTEPHH, ONTUMAJIbHOCTH — MaTeMaTHYECKH
chopmynupoBanHas 1eib cuate3a CAY.

B wneneBoii pyHKIMH MOTYT OBITH OIHOBPEMEHHO OTPaXCHBI He-
CKOITBKO ITOKa3aTesiell COCTOSHUS C J00aBICHUEM YKOHOMHYECKHX TTIOKa-

3arenei (Hampumep, NpuobUIM, CE0ECTONMMOCTH H T. I1.).
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B HekoTOphIX BapmaHTax 1meneBas QyHKIHS JOCTHTAeT dKCTpeMyMa.
3TOT BKCTPEMYM OIpeesieT ONTUMAIBHYIO 007acTh, U3 KOTOPOW BbI-
OupaeTcs OJIMH U3 BAPUAHTOB, /IS PeaTH3AIIIH.

Bropoii 3tan yacTo 00BeIUHAETCS C IEPBHIM.

Ha Ttpersem sTame pa3zpabaThiBatoTCs CIIOCOOBI TEXHHUYECKOW pealu-
3alliil BHIOPAHHOTO BapUaHTa CHCTEMBI, TOJyYEHHOTO B BUJE OOIIMX
MaTeMaTHYECKHX 3aBUCHMOCTEH (pPEeKOMEHAAINil), TO €CTh COCTaBIISIOT-
cs1 QyHKIIMOHATIBHBIE, CTPYKTYPHBIC, TUHAMUYCCKUE, TIPUHITUIHATBHBIC,
MOHTa)XHBIE M IPYTHE CXEMBI.

IToapo6no TexHomorus cunresa CAY paccmorpena B [9]. B nanaom
Kypce mopooHo MeToabl cuHTe3a CAY paccMOTpeHbl B MOAYIIsIX 4 U 5.

4. MBMOOMKCI MEXHUKO-9KOHOMUYECKO20 0OOCHOBAHUS npoekma aemo-
mamuzayuy. TeXHUKO-DKOHOMIYECKOe 00OCHOBaHHE TPOEKTa BBIIOTHSIETCS
Ha CTaJui Pa3pabOTKU apXUTEKTYPHOTO MPOEKTa W 3aTeM YTOUHSETCS Ha
CTagud CTPOUTENIbHOrO TmpoekTta. Ha mnepBol cragud  TEXHUKO-
SKOHOMHYECKOE OOOCHOBaHHE JIOKA3bIBACT IIENIECOOOPa3HOCTh MPUHSTOTO
YKpPYITHEHHO TEXHIMYECKOTO PEIleHus! (COCTABISIOT BegoMocTr). Ha Bropoit
CTaJINM, HapsTy C YTOYHEHHBIMU pacdeTaMy SKOHOMUYECKOW 3(h(heKTHBHO-
CTH, 00ECTICUMBACTCS COCTABJICHUE CICIM(UKAIMU HA TIPOSKTUPYEMOE 000-
pyZAOBaHHE C TENbI0 ero mpuoOpereHus. [locienoBaTensHOCTh TEXHUKO-
SKOHOMUYECKOTO OOOCHOBaHHS COCTOUT B CIIETYIOIIEM:

— UCXOOA U3 UEJIH IMMPOCKTUPOBAHNUA CUCTEMBI aBTOMAaTHU3allluu, OIIpe-
JETSIFOT COCTaBIISIFOIIUE, M3 KOTOPBIX CKIIAABIBACTCS 3KOHOMHUYECKUI
a¢dext aBToMaTuzauu (Tabdmn. 1.2);

— 0hOpMIIAIOT CceNU(PUKANA Ha TMPOCKTHpPyeMoe 000pyIoBaHHE,
U3MCPUTCIIbHBIC HpI/I60pBI " TCXHUYCCKUE CPEACTBA aBTOMATU3AlINN,

— COCTaBJISIIOLINE DKOHOMHYECKOH 3(P(PEKTUBHOCTU 00YCIOBIMBAIOT
BBIOOD TMOKa3aTeNlel TEXHUKO-9KOHOMUYECKOH 3(pPeKTHBHOCTH;

— obecrnieunBaeTcsl TEXHUKO-3KOHOMHYECKUI pacdeT, BBIOOP METOIH-
KM KOTOPOTO 00yCJIOBJICH BEIBOJIAMH B TIPENBIAYIIHNX marax [14, c. 164—
174; 15].

Tabmuma 1.2
COC"’ZCZ@]UZFOWM@ 34)47@7(77’11/1671007711/{ asmomamuzayuu
CocraBinsroniast XapakTepucThka Tlokazarenn
OOyCIIOBIICH COKpAIlECHHEM TPSMBIX TpynoBbie 3aTpaTsbl,
3aTPAaT KUBOI'O TPYJa 10 YXO4Yy 3a CKO- | 3apIulaTa, SKOHOMUS
Tpynosoit TOM WJIM NTHULEH WIK Ha BCIOMOTIaTelb- | TpyJla, NPUBEICHHBIC

sddext HBIX Tpolieccax Ha (epme Oraropaps
HNPUMEHCHUIO Ha COOTBETCTBYIOIIHX
TPYZOBBIX OHEPALUIX MalUH BMECTO
MYCKYJIBHBIX YCIIINH YeTIoBeKa
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pacueTHbIe 3aTparhl,
roJIOBOM 3KOHOMHYE-
ckuit 3 deKT, cpok
OKYIAaeMOCTU




Oxonyauue Tadu. 1.2

Cocrasstonias XapakTepucTuKa Iokasarenu
3aTtpaThl Ha YHEPro-
HOCHUTENH,
OOyCNOBIIEH COKpAlICHUEM  PAacxojia | PKOHOMHUS TOJIOBBIX
OHepreruyde- |TOIUIMBA M 3JIEKTPOIHEPIHHM, YIIydlle- | SKCIUTyaTallMOHHBIX
ckuii 3pdexr |HueM rpaduxa paboThl HIEKTPUUIECKUX | H3ICPIKEK,

ceTeil M JHEPreTH4eckoro oOOpyaoBa- | IPUBEAECHHBIE pac-
HUS, COKpAILlEHHEM MOTeph TeIlia YEeTHBIC 3aTpaThl,
rOZIOBOW AKOHOMHUYE-
ckuit addexr,

CPOK OKYIIaeMOCTHU

3a cyer U3MEHEHHsl YCTpOicTBa 000pyI0-
BaHMS JIOCTUTACTCS COKPAILCHHUE PEryIiv-
PYIOIINX M 3aMacHBIX eMKOCTEH, METaJlIo-
€MKOCTH U CTOMMOCTH 000pyIoBaH¥si, co- | KanmraibHsle 3aTpa-
KpaIlaloTCs TOTEpH  TMPOM3BOJACTBEHHOM | ThI, TIPUBEICHHbIC
CTpyKTYpHBIN | IUIONIA/IN HAa YCTPOMCTBO CITY)KEOHBIX TPO- | PACUETHBIC 3aTPATE,
addekr XOJIOB, YBEJIMYMBACTCSI INIOTHOCTH TOTOJIO- | TOJIOBOM SKOHOMHYE-
BbsI CKOTA HJIM TITHIIBI B pacyere Ha KBajl- | CKuii dpext
PpaTHBII METp ToJIa MOMEIIECHHS T KyOu-
YeCKUH MeTp ero o0beMa. YBeTMMBACTCS
KOHLEHTPAIUs pa3MeIeHUs TIOCTPOeK Ha
TeppuTopur GepMbl, COKPAIIAIOTCS UHKE-
HEpHbIE KOMMYHUKAIIIH
ViyuiieHine MUKPOKINMATA YBETHIUBACT
MIPOYKTHBHOCTh MOJIOYHBIX KOPOB, KpyI-
HOT'O pPOraToro CKOTa M CBUHEH Ha OTKop- | [IpHOBLIb OT peaimsa-
TexHonoruve- |Me, SMYHON M MSICHOM NTHULBI, aBTOMATH- | UMW POTYKLWH,
CKHH 3¢dexT |3amps pasgadd KOPMOB COKPAIAeT €ro | ToJOBOM IKOHOMMYC-
MOTepU TIPU TOTPEOJICHUH JKMBOTHBIMHU M | CKUid A(deKT,
TPAHCTIOPTUPOBKE, PETYIMPYEMBIH CBETO- | CPOK OKYITAeMOCTH
BOI1 JIeHb TIOBBIIIACT MPOTYKTUBHOCTD He-
CYIIEK H YIy4IIAeT COPTHOCTb SIUILL

5. Texnuxa 3awumsl npoexmnozo pewienus. TO WIN NHOE POEKTHOE
pemeHue TpeOyeT 3alWThI, KOTOpas 3aKJI0OYAeTCs BO BCECTOPOHHEM
000CHOBaHMH OCHOBHBIX BEIBOJIOB W MpemioxeHui. [Ipu 3amure mpo-
EKTHOTO PEIICHHs CelyeT YeTKO C(OPMYTHUPOBATh BCE OCHOBHBIE TEX-
HUYECKHE pEIIeHUs: 00OCHOBAaHUE TEMBI IPOEKTa, €€ aKTyalbHOCTh
Y HOBH3HY; PacKpHITHE COBPEMEHHOTO COCTOSIHHS PEeIIaeMoil mpooOaemMbl
Y TPUHATHIX TEXHUYECKHX pEHICHNH; O00OCHOBaHHWE BBIOOpPA CHUCTEMBI
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yIpaBJIeHHs, €€ TEXHHKO-IKOHOMHYECKUX IIOKa3aTenei; 0COOCHHOCTH
CTaTUYECKUX W JIUHAMHUYECKHUX XapaKTEPUCTHUK OOBEKTa; BHIOPAHHBIN
3aKOH PEryJIMPOBaHMS U THII aBTOMATHYECKOTO YIPABISIOLIETO yCTPOU-
CTBa; TapaMeTpbl HACTPOMKH PEryysiTopa, Pe3yJbTaThl OINpeaesiCHHS
YCTOWYMBOCTH CHCTEMBI M KadecTBa IEpeXOIHbIX mporeccoB. [Tocie
KpaTKoTo pe3ioMe 00 OCHOBHBIX IPOCKTHBIX PEIICHHUSAX CIIEIYET CIEeNaTh
BBIBOJIB O TPEUMYIIECTBAX W HEJOCTATKax pPa3pabdOTaHHOH CHCTEMBI,
COTOCTAaBHTH €€ ¢ 0A30BBIM BAPHAHTOM.

KpurepusiMu oIleHKH POEKTa MOTYT OBITh:

— MOJIHOTA PeUIeHNs, ITyOrnHa 000CHOBaHMA M 3P PEKTUBHOCTE MPH-
HATHIX PEHICHHWH, CHCTEMHOCTB, JIOTHUECKasi B3aUMOCBSI3b BCEX dYacTeil
MIpoeKTa APYr € ApYyroM u c Oojee obmieil 3amaueil (mpoOmemotit), 3a-
BEPIICHHOCTH MTPOEKTa, 00BEM BBIIIOJIHEHHBIX PadoT;

— [IPaKTHYECKasi IEHHOCTh MPOEKTa;

— peann3yeMoCTh IPOCKTa;

— TEeXHHYECKUH YPOBEHb IPOCKTA, YMEHHE NPHUMEHATh HOBEHIINE
JTOCTVKCHUSI HAYKH M TEXHUKU;

— OPUTHHAIBHOCTB TIPOEKTA, YPOBEHb KYJIBTYPBI €TO BBHITTIOJHEHUS.

Bonpocsl 1 3agaHus 1JI CAMOTIOATOTOBKH:

1. KakoBbI OCHOBHBIE 3Tanbl pa3pabOTKH TEXHUIECKOTO 3aaHUs?

2. Kakum 00pa3om ompeenseTcs] B aBTOMaTHIEeCKOT0 yCTPOHCTRA
YIIpaBJICHHS, KOTOPOE OYIET YIPaBIATh OOBEKTOM?

3. KakoBa metomuka hopMyaupoBaHHsS TpeOOBaHWM K OOBEKTY aB-
TOMaTH3anun?

4. KakoBa Metoauka GpopMyIHpOBaHUS TPEOOBAHMI K aBTOMAaTHYC-
CKOMY yCTPOWCTBY yIpaBIeHHS?

5. PackpoiiTe cyTh TpeOOBaHMII K aBTOMATH3allMH KaKOTO-THOO
o0BeKTa.

6. KakoBo coneprkanue 3aaHus Ha IPOESKTHPOBaHUE?

7. Kakne ucxomHble TOKYMEHTHI M MaTepUalbl JOJDKEH epeaaTh 3a-
Ka34WK JUIA BBITIOJTHEHHUS IPOEKTa CHCTEMBI aBTOMATH3AIIH ?

8. KakoBa mocienoBaTensHOCTh MPEAIPOSKTHBIX H3BICKAHMIH?

9. Ha kakue rpynmsl MOAPA3IENIOT METOIBI pa3pabOTKH MPOEKTHO-
ro NpesIoKeHus?

10. KakoBa cyTth MeTona «Mo3roBas artaka»? Ilogymaiite, B Kakux
CIIy4asiX €ro MOXHO NMPUMEHHTH NPH pa3pabOTKe MPOEKTa aBTOMATH-
3a1T.

11. JlailTe cpaBHHUTENbHYI XapaKTEPUCTHUKY METOJIaM: «MO3roBas
aTaka» W CHHEKTHKA.
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12. Oxapakrepusyiite KakoW-1u00 pamroHAIBHBIA METO] pa3padoT-
KH MTPOEKTHOTO Tipeioxenns. [logymariTe, B KaKuX CIIydasx ero MOKHO
MPUMEHUTH TPHU pa3paboTKe MPOEKTa aBTOMATHU3AIINH.

13. Kakue Tumel TeXHHYECKHX cucTeM paznunyaior? K xakomy tumy
OTHOCHTCS CUCTEMa aBTOMAaTHYECKOTO yIPaBICHUS?

14. Kakue 3Tans! BKITro4daeT cuaTe3 CAVY?

15. PackpoilTe mnoCIEenOBAaTENbHOCTh TEXHUKO-3KOHOMHYECKOTO
000CHOBaHUS TPOEKTA.

16. Kakum KpuTepusM JOJIKEH OTBEUaTh MPOEKT aBTOMATU3ALIUH?
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MATEPHAJIBI
K IIPAKTUYECKUM U JABOPATOPHBIM PABOTAM

IIpu moATroTOBKE K MPAKTUISCKUM M JIA0OPATOPHBIM 3aHITHSIM HE00-
XOIMMO M3YyYHUTHh TEOPECTHUECKUN MaTepwal MoAyiIs. Meroamdeckue
yKa3aHUS K NPaKTHUECKUM 3aHSATUSM U3J0keHHI B [17]. B pamkax nan-
HOTO MOAYJS MPEAyCMOTPEHBI J1Ba MPAKTHYECKUX 3aHATHS 10 TeMaMm
«TexHnKa TPEANPOCKTHHIX HW3bICKaHU», «Pa3paboTka TEeXHHYECKOTOo
3amanus». B-[17, ¢. 4—14] u3noxeHsl: 3a1aHue, KOHTPOIHHBIE BOIIPOCHI
JUTSI CaMOTIOATOTOBKH, IJIaH pa0OThI HA 3aHATUW U KOHTPOJIBHBIE BOIIPO-
CHI TI0 TEME.

JlaGopaTopHasi padoTra
«TexHOJIOTHS MPOEKTHPOBAHUA CHCTEM ABTOMATHU3AIMI

3adaua 3anamus; ysICHEHNE OCHOBHBIX JTAIlOB MPOEKTHPOBAHMS CHCTEM
aBTOMATU3ALMH; OBJIAZAECHUE METOANUKOHN pa3pabOTKU TEXHUYECKOTO 3aaHus
1t (hopMHUpOBaHUA TIpoekTa B makete AutomatiCS-ADT.

3aoanus 01151 ROO2OMOBKU K 3AHAMUIO:

1. IloaroToBUTH MPOTOKON OTYETa K JIabopaTopHOW padoTe, PyKOBO-
JICTBYSICh IIPOTPAMMOIA €€ BBITIOIHCHUSL.

2. B cootBercTBUM ¢ 3amaHHBIM BapuanTtoM (IIpmmoxkenue 1) copmy-
JMPOBATh TPEOOBAHUS K CHCTEME aBTOMATHUECKOTO YIPABIICHHSI.

3. OTBEeTUTH HAa BOIPOCHI JJIS1 CAMOIIOITOTOBKH.

OO0mue TeopeTuyecKue CBeACHUS

IIpu pazpaboTke mpoekra aBToMatu3anuu B cTpykrype CAY BbIsSB-
JSFOTCSL OJIOKH, CPOPMHUPOBATH KOTOPHIE MOYKHO TOJIBKO Ha OCHOBE HC-
MOJIb30BAHUS IBPUCTUIECKUX METOMOB, HO, BMECTE C TE€M, HMEIOTCS OIl-
peneneHHble ONOKH, KOTOpbIE MOXHO Ha3BaTh THUIIOBHIMH H KOTOpBIE
MOTYT OBITh IPUMEHEHBI 10 00pa3Ly. IMEHHO Ha UCIIOJIB30BaHUU TAKUX
«tunoBeIx» 0510k0oB CAY moctpoensl HekoTopble makeTsl CAIIP. Onu
MMEIOT OIPaHWYEHHOE HCIOIB30BaHHE B MPOEKTHPOBAHWHU, HO BCE Ke
3HAYUTENIFHO 00JerdaloT padoTy MpoeKTHUpoBLIMKA. OTHUM M3 TaKHX
nakeroB CAIIP mpuMeHuTENbHO K 0ONAacTH NMPOEKTHPOBAHUSA CHCTEM
aBromMaTH3anuu sABuseTcs makeT AutomatiCS-ADT (paspaboTumk —
Consistent Software) [18].

YKpyIHEHHO TEXHOJIOTHS HCIONB30BaHUs cucTeMbl AutomatiCS -ADT
(arperaTHBHO-IEKOMIO3UIIMOHHAA TEXHOJOTHs) M300paxeHa Ha puc. 1.15.
BuiHo, 9TO0 TIpOEKTHBIE TMPOIEAYPhl U ONEpaldy OTAENCHBI OT IMPOLETYp
(opMHpOBaHHs TOKYMEHTOB.
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IIpoekTHbIe mporeypbI IIpoeKTHbIe JOKYMEHTBI
4 TexHonoru- R Dopmrpo- PI
» BaHUE I1e- -AUarpaMMsl,
decKue Cxe- \  peuns 3amau ! MEPEYHH TOUCK
MBI C T1apa- yIIpaBICHHs | KOHTpOJIsl, CUTHA-
METPHHIECKH- X nos B UBC
MH JAHHBIME : U IIPUBOJIOB
1 YCIIOBUSMHU "
YHpaBIIeHHS |
CuHres. !
(Ha:ﬂﬂ’le Hexommosu- | Paboune 1 3aKkasHbIe
B .dbf LIUS CBSI3EH. r’ : cneund)mcamxm,
topmare) IMo3uuuonu- i ' MPUHIUMHATLHBIE
poBaHu.e e ! SNEKTPUUECKHE
MapkupoBka ' ' CXEMBI, CXeMBI
HopMaTuBHbic cBs13eit U ap. ! ! ! TIUTaHH, IEPEUHH
MaTepHabI i , CHTHAJIOB KOHTPOJI-
o JIepa, MOHTaXKHO-
\_ . ! YCTaHOBOYHEBIE
" ) CXEMBI B IHIpABITA-
KomroHOBKa IIUTOB ! ' E HICCKOM HacTH
(KaXKJIoMy 3JIEMEHTY 100aBUTh v 1
Wmsilllura u MontE). Vi '
IlocTpoeHne KIIeMMHHKOB. ! : . :
PasBojika 0LIHX TOUEK. A " '
Bpeska kabeneil 1 nX MapKHpOBKa : ! :
I S
' ! ! OO01Ke BU/IBI LIH-
\ : MoHntax- \ TOB, MOHTaXHO-
"""""""" - Hasl MOJIeITb YCTaHOBOUHBIE
: CXEMBI, PsIIbI 38~
X JKMMOB, TaOJIAIIBI
! MOKITIOYCHHS
| Kabenei, KabeJb-
- HbIE XKYpHAIBL,
baza nactpoex Baza wabyioHos 3aKA3HBIE CrIEMU-
ABTOMATHYECCKOT'O Baza u rpa(l)y[qecm/[x KAl Ha Kadem
nobapieHus napa- 3HAHH dpeiimos
METpPOB

Puc. 1.15. ArperaTuBHO-IeKOMIIO3UIIHOHHAS TEXHOJIOTHS IPOESKTUPOBAHMS
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Wndopmarms o mpoeKTe HAKAIIMBAETCS B OTHOM MECTE M 3aTeM, B COOTBET-
CTBHH C TpeOOBaHMSIMU KOHKPETHOTO JOKYMEHTa, MOKET ObITh HCIIONB30Ba-
Ha. [Ipu 3TOM MOXeT OBITh MOJHOCTBIO MCKIIIOYEHO TyOIMpOBaHHE BBOIH-
Mol uHpopMarmy. KupHBIME CTpesKaMu 0003HA4EHBI TTOTOKH MH(OpMa-
LM OT OCHOBHBIX MPOEKTHBIX MPOLEIYp M ONepaliii, HalpaBICHHBIX HA
MOCTPOECHHE ¥ M3MEHEHHE eAMHON MOJIEIH MIPOEKTa B Mpoliecce ee mpeodpa-
30BaHUsI OT TEXHUYECKOrO 3aJaHKsl A0 MPUHLMIHAIBHON 1 MOHTaKHOH MO-
nemi. [lyHKTUpHON JIMHUEH OTMeYeHBl MOTOKH WH(GOpMAIMy OT 0a3bl 3Ha-
HHUH K COOTBETCTBYIOIIMM IPOEKTHBIM MPOLEAYPaM U K MPOLEIypaM JOKY-
MEHTHUPOBAHMSI.

B TepmuHax arperaTMBHO-JEKOMIO3WIHMOHHOH TEXHOJOTHH BECh
[po1ecc MPOEKTUPOBAHUS YKPYITHEHHO MOXHO pa30UTh Ha TPH JTara.

1 sman. @opmuposanue MexHUYECK020 3A0AHUSL HA NPOEKMUPOBA-
Hue. IToHsTHEe TEXHMYECKOTo 3aJaHus 3/1eCh OTJINYAETCS OT TPAAULIUOH-
HOIO M BKJIIOYAaeT B ceds (hakTHUecKH pa3padOTKy IMepedHs 3aaad
VIPaBJIEHUsS] CO BCEMH TPEOOBAaHMSAMHU K MX CTPYKTypaMm M XapaKTepH-
ctukaM. OT TOT0, HAaCKOJBKO IOJIHO HMH(OPMALMOHHOE COJEp)KaHHE
TEXHUYECKOTO 3a/1aHMsI, KaKO€ KOJMYECTBO MPOCKTHBIX PELICHUH IMpH-
HSITO Ha 3TOM 3TaIle, CyLUIECTBEHHO 3aBUCUT 3(QPEKTUBHOCTh U CTEIICHb
aBTOMATU3aLMH IOCJIEAYIOIINX MPOEKTHBIX MNpPOLENYp U OIepauuil.
DopMupoBaTh TEXHUYECKOE 3aJaHHE MOXKHO:

— B IMAJOrOBOM pPEXXHUME: BBOAUTCS MOOYEPEIHO HH(POPMALUS O 3a-
Jayax yIpaBJICHUS;

— C IpUBJIEYCHUEM TIpadUuecKOl IMOACUCTEMBI Al (GOpMHUPOBaHUS
TEXHUYECKOTo 3afaHusi «oT Pl-auarpamMmen»;

— KOHBEPTHPYS MH(OPMALIMIO O 3aJayax yHpaBJICHHs, IIOATOTOBJICH-
HYI0 B TepMHHAX Mozenu npoekta B *.dbf ¢opmare.

2 aman. opmuposanue npuHYUNUATLHOU Modenu. DTOT 3Tan Oasu-
pyeTcss Ha CIEAYIOIIMX OCHOBHBIX ABTOMAaTH3MPOBAHHBIX IPOCKTHBIX
poLenypax:

1) BBIOOP TEXHHMUYECKHUX CPEICTB IPOCKTHPYEMON CHCTEMBI,

2) NOOKITIOYCHHE BCEX CPEACTB U NPHUOOPOB B OOLIYIO MPUHIUITHAIIb-
HYIO CXEMY CHCTEMBI;

3) moJKIIOYEeHNE CPEACTB U3MEPEHHs (JaTYUKOB) B OOIIYIO THAPaB-
JUYECKYI0 CUCTeMy (pa3padoTKa THIPaBINYeCKON OOBS3KH TATYUKOB).

IlepeuncnenHble poueaypsl MPEACTaBISIOT COO0H €MHYIO MPOLEaypY
CHHTE3a CTPYKTYPbI CHCTEMBI U BBIMOJIHSAIOTCS B 3aBHCHMOCTH OT KOHKPET-
HBIX YCJIOBUM M CTENeHH MH(OPMATHBHOCTH TEXHUYECKOTO 3aJaHMS C pas-
JIMYHOM cTeneHblo aBroMaTtn3auuy. CHHTE3 OCHOBBIBAETCS B OCHOBHOM Ha
HepapXUUYecKoi 0a3ze JaHHBIX U 3HAHWH MPEIMETHOH 00JacTH MPOEKTHPYe-
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MBIX cucTeM. Ha 3ToM e 3Tare BBIMOJHSIOTCS Pa3IMYHOI0 poja ore-
paunu, obecneuuBaromye I00aBIEHHE [AapPaMETPOB 3JIEMEHTAM MU
cBs3siM mpoekTa. I[1ockonbKy 3TH omepaunud YHHKaJbHBI JUIS Ka)IOTo
BUJA TPOEKTA, CIECAOBATEIbHO, HHPOPMAIMI O HUX HE MOXKET OBITH 3a-
HEceHa B eJUHYyI0 0a3y, 3HAUUT, 3T OIEPALlMM HE MOTYT OBITH BBHINOJI-
HEHbl Ha CTAJMU CHHTE3a, a TOJBKO IOCJE €ro 3aBepllieHHsd. JTO, Ha-
npuMep, NIpucBoeHne GPyHKIMOHATIBHBIX 0003HAYEHNH dJIEMEHTaM, Mpo-
eKTHBIX MO3HULHUI B COOTBETCTBUHU C TEMHU WJIM UHBIMH CHCTEMaMH KOIH-
POBaHMs, IPUCBOCHUE MAapOK 3JIEKTPUUECKUM CBs3sSM U mp. Onepaunu
BBITIOJTHSIOTCS HA OCHOBE 0a3bl pa3IMYHOTO BHJA HACTPOEK Ha aBTOMa-
TH4eckoe opMupoBaHHe napamerpoB. Ha sToM stane Bo3mMoxHO (op-
MHUPOBAaHHE PA3JIMYHOTO POja NPUHLUIHMAIBHBIX CXEM, IEepeyHel CcHr-
HaJIOB KOHTPOJUIEPOB, CHeLUUKAINNA 1 MHOTOE IPYTOE.

3 oman. Dopmuposanue moumadcHou mooeau npoexma. OHO 3a-
KIIIOYAETCS B CIIELYIOLIEM:

1) BHeceHHE B MOJIENIb PE3YJIBTATOB MPeIBAPUTEILHON KOMIOHOBKH
LINTOB, TO €CTh BCEM 3JIEMEHTAM MOJEIH NPUCBAWBAIOTCS UMEHA COOT-
BETCTBYIOILMX LIUTOBBIX U3JENHUI (CTEHI0B, COSAMHUTEIBHBIX KOPOOOK,
LIUTOB, ITYJIETOB M T. [I.), HEOOXOIUMBIX AJIsl OpraHU3ally aBTOMaTHye-
CKOM BPE3KH KIIEMMHBIX COCIUHUTENCH;

2) Bpe3Ka BCEX KJIEMMHBIX COCIMHMTENICH CUCTEMBI M Pa3BOAKa Ha
HHUX OOIIUX TOYEK, ECIIH 3TO HEOOXOAUMO;

3) 3aMeHa MHOKECTBa CBA3EH MEXIY pa3lWYHbIMU LIUTOBBIMH H3Je-
TUSIMA Ha KaOesbHBbIE KWIBI M 00bEIUHEHHE UX 10 KaKUM-JINOO IpH-
3HaKaM B COOTBETCTBYIOLIHNE Kabenu. MapKupoBka Kabemew.

Ha sToMm 3tane (opMHUpyrOTCSl TOKYMEHTHI, CBSI3aHHBIC C M300paxe-
HHEM CXEeM IOJKIIOUEHHs Kabemel, KabenbHbIe )KypHaJbl M BEIOMOCTH
Ha KaOelbHYI0 IPOIYKIHIO U JI.

IIpoekT BO3HMKAET Kak Pe3ysbTaT AESTEIbHOCTH MPOCKTUPOBLIMKA, 00-
JIAJAIOLIETO OIpeICTICHHBIMU 3HAHUSMH U OTBITOM B COOTBETCTBYIOLIEH 00-
nacti. Ha myctom mecte Huuero He BO3HHKaeT. [103TOMy JOrMYHO MOITBI-
TaThCsl TIepeaTh MPOrPAMMHOM CUCTEME 3HAHUSI M OMBIT MPOSKTHPOBLIMKA.
INockomnbky cucremMa He 00NafaeT MHTEIUIEKTOM, CBOMCTBEHHBIM YEJIOBEKY,
3HaHMS JOJDKHBI OBITH OTPEEICHHBIM 00pa3oM ChOpMYITUPOBAHBI.

OT0 Kak pa3 W sABJIsIETCS Hanbosee TPYOHBIM U TBOPUECKUM 3TarioM
paboTHL.

Bo-Broprix, cucrema AutomatiCS-ADT npenmonaraeT aBTOMaTHU3aLMIO
MPOEKTUPOBAHMSI HA OCHOBE UCIOJIb30BaHMUsI THITOBBIX MPOEKTHBIX PELLICHUH.
[pryem, mOHSTHE «TUMOBOI 3€Ch HETPAANIHMOHHO U IIPUMEHUMO IS JIFO-
00ro yCTOHYMBOIO MPOESKTHOTO PEIICHHSI JIFOOOT0 COCTaBa U CJIOKHOCTH.
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OKCIePT-NPOSKTUPOBIIUK HUKOTA He OEpeTCsl 3a MPOSKTHPOBaHKE BCEi
CHICTEMBI YTpaBlIeHus cpazy. [IpoeKkTupyer 1mo mojcucteMam, a Te, B CBOIO
o4epesib, 10 YacTsIM, a YacTH — I10 y3I1aM, 3JIeMeHTaM U T. . Ho, mpuanmas
pelIeHws TI0 OTJEIBHBIM y3JIaM HITH 3JIEMEHTaM, MIPOSKTUPOBIIMK TIPEICTaB-
JISIeT LENOCTHYIO KapTUHY CHavalila TOW IOJICUCTEMBI, B KOTOPYIO BXOAWUT
JTAHHBIN y3€l1, a 3aTeM U CHCTEMBI B TIeIOM. Yaile BCero 3ToT Mporiece Apoo-
JIeHWsI HA 9acTu (IEKOMITO3UIIAH), a 3aTeM COOPKH M3 TOTOBBIX YacCTel CHC-
TEMbI TPOUCXOUT HEOCO3HAHHO, KaK HEYTO CaMo COOOM pasymeroreecs.
Omnmcanre 00beKTa TMPOSKTUPOBAHUS (CUCTEMBI YIIPaBJICHHS) TIO TTOJICHCTE-
MaM, YacTsM, y3jaM, 3JEeMEHTaM W T.JI. U eCTh MH(pOPMAIMOHHAsS OCHOBA
cuctemsl AutomatiCS-ADT.

31ech cpa3zy MOKET BOSHUKHYTh BO3pPaKEHHUE, YTO, UCIIOIb3YS TAaKOe
OMHCaHUe, MOXKHO TOJYYUTHh OJHY €IWHCTBEHHYIO CHUCTEMY, NMEHHO
Ty, KOTOpas onucaHa. KOHEUHO, OMUCHIBATh KOHKPETHBIC MOJCUCTEMBI,
y3JIBI K Ip. HET cMbIciia. HO eclii cOCTaBHBbIC YacTH MPEACTABIIATH B BU-
JIe HEKOTOPOTO «YEPHOTO SIIUKa», MMEIOIIETO OIPENEICHHOE YHCIIO
TMOMMEHOBAHHBIX BXOJIOB W BBIXOJIOB, TO OOS3aTENBHO HaWAETCs orpa-
HUYCHHOE MHOXECTBO BAPHAHTOB €r0 CTPYKTYPHOU peaM3aliu, OTIH-
YAOUIUXCS TI0 KAKUM-TTHOO XapaKTepUCTUKAM, TI0 CTPYKTYpPE U COCTABY.
Hampumep, MOHATHE «IATUYUK TEMIIEPATYPH» MOXKET UMETh OTUH BXOJ
(BXOA TEXHOJOTHYECKOTO TapameTpa) W OAWH BhIXOA (WHGOpPMAIMOH-
HBIW CHTHAJT 00 U3MepseMOoil TeMmeparype).

B03MOKHBI BAPHAHTHI €T0 PEATU3AIUH:

— PTYTHBINA TepMOMETP (BBIXOJ B 3TOM ClIydae — 3TO BHU3yalH3allus
ITOKa3aHHH ),

— TepMomnapa (ecu CHUrHajl HCHOPMHPOBAHHBIA U TeMIepaTypa, Ha-
pumep, Boitre 200 °C);

— TepMoIiapa, CBsI3aHHAasi ¢ HOPMHPYIOLIMM Mpeodpa3oBaTeneM (eciu
TpeOyeTCcss HOPMUPOBAHHBIN BBIXOJ] TATUHKA);

— TEPMOMETP COMPOTHBIICHHUS, CBSI3AHHBIH ¢ HOPMHUPYIOIIUM MPEo0-
pasoBateneM (eciiu TpeOyercss Ooyiee TOYHOE M3MEPEHHUE M HOPMHPO-
BaHHBIN BBIXO), H T. [I.

OOpaTuTe BHUMaHUE, YTO MOHATHE «TEPMOIIApay OISITh €CTh HUYTO
WHOE, KaK «YEPHBIA SIIMK», H Y HEe €CTh TOXKE MHOXXECTBO BAPUAHTOB
peanu3anuu.

Kax orvcaTh BapuaHT CTPYKTYPbI WA, UHBIMU CIIOBAMH, «THUIIOBOE TPO-
ekTHoe pereHue»? [Ipexe Bcero, BapuaHT UMeeT YHUKalbHOE ums. Jlasee
HEOOXOMMO OIHCATh TIePEUCHb XapaKTEPUCTHK, MapaMeTPOB C UX 3HaUe-
HUSIMH, TI0 KOTOPBIM OYJIET OCYINECTBIATECS BHIOOP 3TOTO BapHaHTa Cpesn
octanbHbIX. HeoOxomiMo onucaTh UMEHa BXOJIOB M BBIXOJIOB BapraHTa. [a-
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Jiee TIEPEUYNCIIIOTCS. HJIEMEHTBI, COCTABIIOIIIE CTPYKTYpy BapuaHta. s
KQKIOr0 M3 HUX YKa3bIBAIOTCS CBSI3U C APYTHMH BJIEMEHTaMH, a TaKkkKe
C BXOJIaMH Y BBIXOJIaMH caMoro BapraHTa (puc. 1.16).

Cnemyer oOpaTUTh BHHUMAHHE Ha CIEOYIOIIMH (akT: KOJIMYECTBO
Y MMEHa BXOJOB M BBIXOJOB ONpPEACICHbl W HEM3MEHHBI Ul BAPUAHTOB
«4epHoro suwkay. [lepemenna iumsb ctpykrypa. Onucanue o0acT mpo-
SKTHPOBAHUS, TAKUM 00pa3oM, €CTh CBOCOOPA3HEBIA CIIOCO0 O0YyUeHHs CHC-
tembl AutomatiCS-ADT. He cnenyer monarats, 94to, He 3aTpaynBasi orpe-
JeTICHHBIX YCUIMH Ha 00yuYeHHE CHCTEMBI, Ha Iepenady el OmbITa, MOXKHO
MOTYYHUTh KaKOH-IN00 3PQEeKT OT aBTOMaTH3aLMK MPOoeKTHpoBaHus. Omnu-
caHue 00JacTh MPOEKTHpOBaHuA I cucTeMbl AutomatiCS-ADT ocymie-
CTBIISICTCSI €IUHOXKIIBL. M XOTS B HEM HCIOJNB3YIOTCSI THIIOBBIC MPOEKTHBIE
pelieHys], B pe3ysIbTaTe MOKHO IONy4YaTh YHHUKAJIbHBIE IPOCKTHI ¢ 0OJb-
M K03 pHUITHEHTOM HHTEIIICKTYJTbHOCTH.

B¥or i B¥OE 2 Bxlqg 3
EATHEHE EATHEE
——
FEIWIITOP
BEIXGE

Puc. 1.16. BapuaHT CTpYKTYPBI CUCTEMBI aBTOMAaTHIECKOTO PETYINPOBAHIS

Onucanue 00JIACTH MTPOSKTUPOBAHUS OCYIIIECTBISCTCS Ha CIICIHAIb-
HOoM s3bike YRD [18], ucnonbp3yromeM TepMHUHBI, XOPOLIO H3BECTHBIC
Y TIOHSTHBIC MTPOCKTUPOBIIUKY.

[pouiecc popmMupoBaHUST TEXHUYECKOTO 3aJaHKsT HAXOJUTCS HA HAYallb-
HBIX CTaausX MPOCKTUPOBaHMs. PerieHus, MpUHUMAaeMble HAa 3TOM JTare,
0c00eHHO 3HaYMMBI. [10-BUITMMOMY, ClieyeT 10 BO3MOXKHOCTH TIEPEHOCUTh
4yacTh MH(pOpMAIMK U3 0oJiee MO3JHUX W KPYIHBIX IMPOCKTHBIX MPOLCIYD
Y ONEepaliii B TEXHUYESCKOM 33JaHUH. ITO MO3BOJSET JAOMOIHUTEIBHO IO0-
BBICUTH A(P(EKT OT aBTOMATH3AIMN POSKTUPOBaHUS 3a CUeT OOJbIIIeH CTe-
MeHU 00OCHOBaHHOCTY PEHICHUH, TIEPSHECCHHBIX HA CTANI0 TEXHUIECKOTO
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3amanus. Tak, pe3ynbTaTel paclpeleleHrsl CUTHAIOB 10 MOIYJISIM MUKpPO-
MIPOLIECCOPHOM CHUCTEMBI, ITPEIBAPUTEIBHBIE KOMITOHOBKH LIIUTOB, PacIIpenie-
JieHue oTpeduTesnell o UCTOYHIKAM MUTaHus U Tp. Topasno ddeKxTuBHee
UCIIONIB30BaTh B Ka4ecTBE TPEOOBAaHUM, IPUILEIIINX U3 TEXHUYECKOTO 3a/1a-
nust. [losToMy Havary npomecca GOpMUPOBAHMS JOIDKHBI TPEAIIECTBOBATH
COOTBETCTBYIOLIME 3CKHM3HBIEC < MPOPAOOTKH YKa3aHHBIX pPacHpeeICHUH.
B npotuBHOM citydae popMUpOBaHKE TAKOTO pojia MHGOPMALUK HA TO3THUX
CTaIUsIX, KOrzna Mpolecc MPOEKTHPOBAaHMA paclapauieIeH MO 3aJadaMm
YTIpaBJICHUS], MOXKET BBI3BaTh HEOOXOIMMOCTH JOMOJHHUTENBHBIX ITOTOKOB
UHGOPMALMH IO COTJIACOBAHMIO PEIICHUH MEXIy MapauieTIbHBIMU IOTOKa-
MH, 4TO IMEET MECTO MPH TPAJULIMOHHON TEXHOJIOTUH U ABIISETCS JOIOTHHU-
TEJIbHBIM HCTOYHUKOM OLIHOOK.

Kak ke BBIVIAAUT COOCTBEHHO MpOLECC MPOEKTUPOBAHUSA?
AutomatiCS-ADT mnpeamonaraer CHHTE3 KakK <«JIBUXKEHHE OT KOPHS
K MHOXKECTBY BceX BepiinH». UTo maer Takoi crnoco0? IIpoexktuposuiu-
Ky IpPEAOCTaBJIAETCS BO3MOXHOCTh MMETh ILIEIOCTHOE IPENCTaBICHUE
0 OymyiieMm IpoekTe, HaOM0AaTh U KOHTPOJIUPOBATH MOCTEICHHO BO3-
pacTaroIIyio CJIOKHOCTh CTPYKTYPHL. B 3aBUCHMOCTH OT IOJIHOTHI 3aJ10-
XKeHHoro B 0a3y ombiTa npoektupoBanus, AutomatiCS-ADT moxeT BbI-
OupaTh Te WM WHBIE IMYTH NPH IMPOXOXKACHUH OT KOPHSA (3aJaHus)
K MHOXKECTBY BEpIIMH (IIOJHOH CTPYKType HNPOCKTUPYEMOH CHCTEMBI),
YTO MO3BOJISIET HOTy4YaTh OojIee MpUEeMIIEMbIH (pallMOHAIbHBIN) IPOEKT.

Bo3MOXKHBI pa3nuvHble PeXUMBI CHHTE3a!

— aBromMarnueckuii. Cucrema nMuO0 caMOCTOSATENLHO IPUHUMAET pe-
LIEHUs], BBIOWPAs MEPBbIM U3 MOAXOISMINX BApPUAHTOB, JINOO IpeI0CTaB-
JSIeT MPOCKTHPOBLIMKY MPAaBO MPUHATH OJAHO PEIIEHHE M3 HECKOIBKHX
noaxonamux. Bo3MoxeH Takke aBTOMAaTHYECKUH PEKUM, KOrga HeoO-
XOJUMO TOATBEPAUTH MPHHATOE CUCTEMOH peEIIeHHE. DTO IMO3BOJISET
MPOEKTHPOBIINKY YCTaHOBUTH 0OOJIe€ JKECTKMH KOHTPOJIb Hal XOAOM
CHHTE3a;

— muanoroBeiid. AutomatiCS-ADT, mpenoctaBnsis monHyo HH)OP-
Maiuoo 000 BCeX BO3MOKHBIX BapHaHTAX PEIICHHH, OCTaBIISET 3a MpPO-
EKTHPOBIIMKOM IIPaBO BbIOOpa TOTO M3 HHUX, KOTOPBIH, [0 €r0 MHEHHUIO,
HaunOoJee mpuemieM;

— 0 TPOTOTHILy. ECny HOMOANMHHO M3BECTHO, YTO B COCTABE CHCTEMBI
YIIPaBJICHUs €CTh HECKOJIBKO COBEPILIEHHO OAMHAKOBBIX 3a/iay yIPaBJICHUS,
OTJIMYAIOLIMECS APYT OT Apyra JIMIIb HAUMEHOBAaHMEM KOHTYPa M TEXHOJO-
THYECKOTO y371a, TO MOYKHO OCYIIECTBUTH ITOJHOCTBIO aBTOMATHUECKUIA CHH-
Te3 TAaKMX KOHTYPOB, yKa3aB NPEABAPUTENIBHO I HUX OHO 3HAYCHHUE Tapa-
Metpa «IIpoToTHI» 1 YCTaHOBHMB COOTBETCTBYIOIMI PEKUM CHHTE3A.
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Jns OpICTPOro IMOBTOPEHMS CHHTE3a CTPYKTYP HECKOJBKHX 3a1ad
YIpaBJICHHs, CIEAYIOIIMX OJHA 3a APYIOH, Ui KOTOPBIX XOPOILO H3-
BECTHBI TIpaBUJIa BbIOOpA, a TaKXKe MPH YCIOBUH, YTO Hanbojee Mmoaxo-
JSIIME BAPUAHTBI VIS KAXKA0TO YPOBHA 3TUX 33Ja4 OKaXyTCs Ha IEPBOM
MecTe B CHHMCKaX BapHaHTOB, MOKHO BOCIIOJIB30BATHCS IOHITHUEM 3a-
knanku (Break Point). 3akianka ycraHaBnmBaeTcs Ha 3ajade, 10 KOTO-
POl CHHTE3 MOXXKHO C YBEPEHHOCTBIO IIPOBOJUTH B ABTOMaTHYECKOM pe-
xume. Cucrtema 10 3aKiIaJKu OyAeT CaMOCTOSITENbHO IPUHUMATh pellie-
HUS TI0 BEIOOPY CTPYKTYP, a 3aTe€M HepeiieT B AUAJIOTOBBII PEXUM.

PesynpTaToM cuHTE3a SBISETCA MOJHASA NPUHLMUIIAAIBHAS CTPYKTypa
BCEH CHCTEMBI YNpaBJIEHUs, KOTOpas BKIIOYAaeT NPUOOPHI KOHTYDOB,
CBSI3M MEXIY HUMH, MEXKOHTYPHBIE CBS3H, XapaKTEpPUCTUKU MPHUOOPOB,
HEOOXOIUMbIE AJIsI JOKYMEHTUPOBAHUS.

Ha puc. 1.17 ynpomieHHO Toka3aH (hparMeHT CHHTE3a 3aJadd KOH-
TpOJIs ¢ BEIOOPOM B KadecTBe Jardyuka AaBieHus «Candup-22» u B Ka-
4ecTBEe 0TOOpaskeHUs HHPOPMAIMK MOy BBOA cucTeMbl «KBUHTY.

3aKIII0YUTENIEHBIM 3TAIlOM SIBIISIETCS JOKYMEHTHPOBAHHUE IPOEKTA.

KOHTpOJ’ILHLIe BOIIPOCHI IJisl CAMOINIOATOTOBKM:

1. Ilepeuricnyite OCHOBHBIE 3TaIlbl pa3pabOTKU MPOEKTa aBTOMATHU3AIINH.

2. Packpoiite cojiepkaHrue TEXHUYECKOTO 3a/JlaHusl Ha MPOEKTUPOBa-
HUE CHCTEMBbI aBTOMAaTHU3aI1H.

3. KakoBo comepxaHue TpeOOBaHHUI K CHCTEMaM aBTOMAaTHYECKOTO
YIIpaBIICHUS?

4. KaxoBo HazHadyeHue makeTa AutomatiCS-ADT?
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Saganna

1-ii yposens
1. B cootBerctBuu ¢ Bapuantom ([lpunoxenne 1) chopmymupoBars
TpeOOBaHMsI K CUCTEME aBTOMAaTH3MPOBAHHOTO YIIPABJICHUS H 3alIOJTHUTh
OnaHk 3afanus Ha npoekTupoBanue ([Ipunoxenue 2).
2. CdopmupoBaTh TEXHHYECKOE 3aJaHHE HA MPOEKTUPOBAHUE
B AutomatiCS-ADT B quaioroBoM pexume.

2-ii yposeny
1. BeINOJIHUTE 3aJlaHK€e IEPBOTO YPOBHSL.
2. IIpoBecTu arperaTUBHBIM CUHTE3 MPOEKTA U MOJYUYUTh MPUHILIUIIU-
aJBHYI0 MOJIENh TI0 BapuaHTy 3aaanus B AutomatiCS-ADT.

MeToauka BbINOJHEHUS Pad0OThI

[TocnenoBaTensHOCTh HYOPMHUPOBAHUS TEXHUUECKOTO 3aaHus Ha
npoektupoBanue B AutomatiCS-ADT 3akirodaercs B CIEIyIOIEM.

1. Ha ocHoBanum TpeOoBaHWN K OOBEKTy, a 3aTeM — K CHCTEME
yIpaBlieHHs ciielyeT BbIIBHTh OcHOBHbIE PyHKIMH CAY, cOCTaB KOH-
TYpOB DPETYJIUPOBAHUS, YIPaBICHUs, KOHTPOIS M curHanuzauuu. Ilpu
3TOM TpeOyeTcsl 3amoyHUTh OJaHK 3aJaHus Ha MPOEKTUpOBaHME (IpU-
JIO’)KEHUE).

2. 3arpy3uth AutomatiCS-ADT (ITyck/ITporpammer/AutomatiCS).

3. UroOwl co3natk HOBoe T3 B AutomatiCS-ADT B auanoroBom pe-
JKHMe, HEOOXO0UMO:

1) co3ngare mpoekt komaHaod MeHiO IIpoext/Co3mats. [Ipu sTOM
3ampamuBaeTcsl UMs IpoeKTa ¥ UM ¢aiina, B KOTOpOM OH OyZAeT Xpa-
HUTHCH (pacuupeHue *.mir);

2) no0aBHUTH B MPOEKT 3eMeHTs koManaoi Ipoext/Io6aBuTh (11a-
paMeTphl peryJupoBaHus, KOHTPOJS U T. A.). Belnaerca okHO co cmm-
CKOM 3JIEMEHTOB NpPEAMETHOH 00JIACTH, KOTOpble HaxomsaTcsi B 0Oase
JIaHHBIX U 3HaHUHU. J{JI1 Ka)KJI0TO 3JIEMEHTA MOKHO IIPOCMOTPETH TEKCT-
OIMCaHME;

3) mocne BBHIOOpa 3JE€MEHTa BBIJACTCS CIMCOK ITapaMeTpoB 3TOTO
3JIeMeHTa. BpIBomuTCs I1ManoroBoe OKHO KOPPEKTUPOBKH IapaMeTpOB
u TpeboBanuii. HeoOxoammo 0003HAYNTH T€ TapaMeTpbl, KOTOpPhIE BEI
cynuTaere HeOOXOAMMBIMH, U 3a1aTh TpeboBaHMUS K HUM. Eciam kakue-
100 mapaMeTpsl He 0003HAYEHBI, TO CUUTAETCS, YTO TPEOOBAaHUS K HUM
HE MPEIBIBIAIOTCA, U B XO/€ NMPOEKTUPOBAaHUS OHU MOTYT NMPHHUMATh
moObie 3HaueHusa. CyIIeCcTBYIOT, OJHAKO, TpeOOBaHMSA, 00s3aTEIIbHBIC
Uit 0003HAYEHMsSI, HapUMep, A MPEIMETHOW OONacTH CHUCTEM KOH-
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TPOJISI ¥ YIIpaBJICHUs] 00s3aTEIbHO HAJ0 YKa3bIBaTh UM TEXHOJIOTHYE-
CKOTO TIapaMeTpa WM, TOUYHee, TOUKY H3MepeHus (TPUII0KEHNs) yIpaB-
JISIOMIETO BO3JCWCTBUS Ha TEXHOJOTHYECKOH cxeme (Hampumep:
«MmaTI1=3a rnaBHOI1 MapOBOl 3aABIKKOI»);

4) mns ycKOpeHHsS BBOJA MOJYKHO WCIIONB30BAaTh paHee BBEACHHYIO
nHpopMaIio B kKauecTse mpoTotuma. /g storo B okHe Pemaktuposa-
HUE TTapaMeTpoOB CIeAyeT HaXaTh KHOMKY llpenmecTByromee, BHIOpaTh
13 TPEeITIOKEHHOTO CITMCKa Hanboee MOAXOIIINNA B Ka4eCTBE MPOTO-
THUTIA CTAPTOBBIA AJIEMEHT. 3aT€M OCTaeTCsl TOJNBKO OTKOPPEKTHPOBATH
HEKOTOPBIE TTapaMeTPhI, CBOMCTBEHHBIE BBOANMOMY JJIEMEHTY;

5) mpu KOPPEKTHUPOBKE ITapamMeTpa B OKHE KOPPEKTHPOBKH CIEIyeT
MTOJIB30BATHCS TIPEJUTaraéMbIM U3 0a3bl CIIMCKOM 3HAYEHHH, €CIH TaKo-
BblE€ MMEIOTCSA. 3JECh K€, €ClM HEeOOXOIUMO, cielyeT NMPUHUMATh W3
CIIMICKa UMS y3Ja «JepeBa» MpeIMETHONW 00NacTH, HAUMHAsI C KOTOPOTO
JIOJDKEH HavaTh JeHCTBOBaTh KOppeKTHupyemblid mapametp. [locnennee
HEOOXOAMMO TOJIBKO JUIS TTapaMETPOB, KOTOPBIE TSI PAa3HBIX BETOK «JIe-
peBay 3ajadd yIpaBieHHS MOTYT UMETh Pa3IMYHbIE 3HaYeHUs (MMeHa
ITITOB, KOOPIWHATHI U 1. );

6) BHOBH c(hOpMHUPOBAaHHOE 3HAUCHUE ITapameTpa, eCiH Iperoiara-
eTCs ero JajbHeIee MCIONb30BaHne, CIEAyeT 3amncaTh B (haii omu-
CaHWsI TapaMeTPOB MPEIMETHON 00JIaCTH, HaXkKaB KHOIIKY 3aIiucarsb;

7) BBIXOX M3 ITUKJIA (POPMHUPOBAHUS TIEpEUHs dIeMeHTHI T3 ocymecT-
BIISIETCSI HA)KATHEM KHOTIKH 3aKOHYHNTH;

8) ecmn Ha ypoBHE T3 ecTh MEXIIIEMEHTHBIC CBSI3H (HAIIpUMeEp, €CIIH
ONIMH KOHTYpP YTPABJICHUS HCIONB3YET AATYHK JPYTOro KOHTYpa), TO
HEOOXOIMMO 3TH 3JIEMEHTHI CBsi3aTh. I 3TOr0 HEOOXOJUMO yCTaHO-
BHTH OKHO IPOCMOTpA KJIacca MPOeKTa U CeIEKTUPOBATh /IBa JIEMEHTa,
MEXIy KOTOPHIMH HEOOXOIMMO YCTaHOBUTH CBS3M W JaTh KOMaHAY
Knacce/CoequHuTh JjieMeHTBI. 3aTeM yCTAaHOBHUTH CBSI3H MEXKIy dJe-
MEHTaMH.

9) mocne oxoH4YaHWS (OPMHUPOBAHHS 33JaHUS HA MPOEKTHPOBAHUE
PEKOMEHJIyEeTCSl €r0 peTpaHCIUpOBaTh B onucaHue Ha sa3bike YRD ko-
manmoi Ilpoext/PeTpancaupoBars.

4. B mpoliiecce CHUHTE3a TEXHHUYECKOW CTPYKTYphl MPOEKTa MOXKHO
BBIJICJIUTH CIIETYIOIINE ITAITBI:

— JIE€KOMITO3UIIHSI SJIEMEHTOB;

— arperupoBaHUe JIEMEHTOB;

— Bpe3Ka KJIEeMMHHKOB M Pa3BOJKa HAa HUX OOIMIMX TOYEK, €CIH 3TO
HEOOXO0IUMO;

— TIOCTPOEHHE KaOEIIbHBIX CBSI3EH.
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KoHTpoJbHBIE BONPOCHI IJIS 3alIUTHI 1a00paTOPHOI padoThI:

1. B yemM cymiHOCTh arperaTMBHO-JIE€KOMIO3UIIMOHHONW TEXHOJIOTHUU
MPOEKTUPOBAHUS?

2. Kakue stamnsl pa3paOOTKH MPOEKTA BBIACISAIOT MIPH MPOSKTUPOBA-
Hun B AutomatiCS-ADT? Kak oHM COOTHOCSTCS ¢ 001Ieli Teopueii mpo-
EKTUPOBAHUS TEXHHUECKUX CUCTEM?

3. Packpoiite TpeOoBaHUs K (GOPMYTHUPOBAHMIO 3aJaHUS HA IPOCKTH-
pOBaHHE CHCTEMBI aBTOMATH3AIINH.

4. KakoBbl 0coO€HHOCTH (hOPMYIHPOBaHUS TEXHUYECKOTO 3a/laHUS
B AutomatiCS-ADT?

5. ChopmynupyiiTe TeXHHYECKHE TPeOOBAHUSI K CHCTEME yIpaBlie-
HUS OIIPENIEIICHHBIM TEXHOJIOTHYECKUM MPoIieccoM (Ha BBIOOD).
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MATEPHAJIBI

K VIIPABJISAEMOM CAMOCTOSTEJBHON PABOTE

Tema 1. Conep:xkanue 001IUX TPEOOBAHMIT K TEKCTOBBIM JOKYMEHTaM
MpoeKTa

1-ii yposens

1. U3yunte TpeOoBanus K 0OPMIIEHHIO CTPYKTYPHBIX JJIEMEHTOB TOsIC-
HUTENBHOH 3amicku mpoekta B coorBercTBur ¢ CTIT BATY 01.12 -06 [11]
W 33JIJaHHBIM BapHaHToM (Talir. 1.3).

Taomuua 1.3
Bapuanmer 3a0anui

Bapuanr 3aganne Bompoch! st KOHCIIEKTHPOBAHMS M IOKJIaa
1. KakoBa mocie1oBaTeIbHOCTh IOCTPOSHHS TOSICHH-
TEJIbHOMN 3armcKu?
TpeGosaruz 2. Kakue nucThI 3aImicKku HyMepyIoT, HO HyMeparHio
. s
1 K CIpyKTypHOMY | o
€ IIPOCTaBJISIOT?
HOCTPOECHHIO .
. | 3. Ha xakux nucTax NOsICHUTEIIbHON 3aIMCKHU HE J0JK-
TMOSICHUTENIBHOM
HO OBITH PaMKU Y IITaMIIa?
3aITICKU TIPOEKTA .
4. Ha kaKoM JIiCTe TIOSICHUTENBLHOM 3aITCKH 0opMITS-
10T «OOJIBLITYI0» OCHOBHYIO Ha/IUCh?
TpeboBanus L KaKOBg
K pasmerenmro | ZOTDKHO OBITb paccTostHue:
5 1 ocTpoenmio | ~ ME/KILY 3arOJIOBKOM H TEKCTOM,
TEKCTOBOro Ma- | — MCEKAY CTPOKaMH, 0
Tepnana — OT paMKH [0 TPaHHUIIBI TeKCTa?
2. KakoBbl TpeOoBaHust K 0()OPMIICHHUIO 3ar0JIOBKOB?
1. B xakoM citydae GopMyJibl He HyMepyroT?
; TpeGopans 2. Heo6xoaumo T NIPOTTYCKATh CTPOKH MEKY TeK-
K opopmermio | STOM M (bop};/[ynon, €CJIM Ta pa3MeIlaeTcsl Ha OT/elb-
bopmy HOH cTpoKe?
3. Kak oopmisiror Hymepanuto dopmya?
4. Kak odopmisitor nosicHeHus K popmyuie?
TpeboBanus 1. Kakue TpeGoBanus K 0(pOpMIICHHUIO Ha3BaHUS
4 K OCTPOEHHIO | TaGIHUIbI?
TaOJIHIL 2. Kakue TpeGoBaHus K 3aI10JHEHUIO TaONUIbI?
TpeGoBanus 1. Kakue TpeGoBaHus K 0pOPMIICHUIO HA3BAHUS HJI-
5 K oopmiiennto | moctparuu?
mwutoctpaunii | 2. Kakue TpeGoBaHs K BBITOIHEHHIO WUTIOCTPALIHN?
TpeGoBanus 1. Kax BBINOJHAIOT B TEKCTE CCHUIKH HA JIUTEPATypy?
k oopmienuro | 2. KakoBa mocienoBaTeIbHOCTh 3aHECEHHST HCTOYHH-
6 CCBIIOK KOB B CITMCOK JINTEPATYpPHI?
U caMoi 3. KakoBa (opmMa 3amicu HCTOYHHKA B CITUCKE JIUTE-
JIUTEPaTypel | paTypsi?
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2. 3aHecuTe B KOHCHIEKT OTBETHI Ha MNPEACTABJICHHBIC IO BAPUAHTY
OCHOBHBIC BOIIPOCBI M NOATOTOBBTEC KPATKOC COO6H_ICHI/IG IO JaHHBIM
BOIIpOCaM.

2-11 yposens
Brmonnure 3aganus 1-ro yposusa. Ilo mpennokeHHBIM BapHaHTam
(ITpunoxxenune 3) HaliguTe omMOKH B 0OPMIIEHHOM (PparMeHTe 3armc-
ku. IloaroroBsre coobuieHne 0 CoAepKaHUU OIIMOOK BO (parMeHTax,
NPUBEANTE CCHUIKA HA UCTOYHUK TPEOOBAHUH K CTPYKTYpPHOMY 3JI€MEH-
Ty U IPaBUJIbHBIM BapUAHT €0 BBIIOIHEHHUS.

3-11 yposens
Bremonnute 3amanue 2-ro ypoBHs. [IpeanoxkuTe cBOM BOMPOCH! HITH
3a[iaHsl, KOTOPBIE MMOMOTYT YCBOUTH TpeOoBaHMsI IO O(POPMIICHHUIO TEK-
CTOBBIX MaTEPUAIOB MIPOEKTA.

Tema 2. TexHoJs10rusi c00pa UCXOAHBIX JAHHBIX K NMPOEKTHPOBAHUIO

1-11 yposenw
1. 3anoMHUTH KapTOYKW MOJATOTOBKH K MPAKTHYECKAM 3aHATHSAM IO
TeMaM: «TeXHHKa MpennpoeKTHRIX M3bICKaHui» u «Pa3paboTka TexHH-
yeckoro 3ananusi» [17, c. 4, c. 11].
2. B cooTBeTcTBHM ¢ OKHOCTHBIMH OOSI3aHHOCTSIMHA PaOOTHHKOB IIPO-
exTHBIX opranmsaimy ([Ipunoxenne 4) 3aduKcHUpyiiTe B KOHCIIEKTE I10 IISITh
HanOoJIee 3HAUYMMBIX 00SI3aHHOCTEH JUTSI KXKJIOTO JIOJDKHOCTHOTO JIHITA.

2-11 yposens

1. Bemonauts 3aganue 1 (1-i ypoBeHb).

2. B cOOTBETCTBHUH C ATalmaMy MPOESKTUPOBAHUS CHCTEM aBTOMATH3a-
MU ¥ JOJDKHOCTHBIMH OOS3aHHOCTSIMU JIMII TPOEKTHOH OpraHM3anun
(mpunoxxenue 4) ompenenute (B KOHCIIEKTE) MO0 Y4YacTHs KaKIOTO
JTOJKHOCTHOTO JIMIA Ha BCEX dTanax MPOSKTHPOBAHMS.

3-11 yposens

1. BoimonHute 3agaHue 2-ro ypoBHSL.

2. B cooTBercTBUM C ConmepikaHUeM JISUCTBHIA IO COOpY MCXOHBIX JaH-
HBIX U JOJDKHOCTHBIMU OOSI3aHHOCTSIMH JIHIT TIPOEKTHON OpraHM3aIuy (Tpu-
TokeHne 4) pacKpoiTe colepyKaHue IEUCTBUIA KaXIOro JOKHOCTHOTO JIH-
112 Ha STOM 3Tarle TPOSKTHPOBAHHUSL.

3. IlpemtoxuTe IMATH KPUTEPUEB OLICHKH MPABWIBHOCTH JEWCTBUHM Ha
aTare cOopa ¥ aHaIN3a UCXOHBIX JAHHBIX K MIPOSKTUPOBAHUIO U 3a(hHKCH-
pyiiTe ux B KOHCTieKTe. CpaBHUTE TIPEIUIOKEHHBIE KPUTEPHH C KApTOM OLIeH-
KU JICHCTBUI, IPUBEICHHOM B ITPHIIOKEHUH 5. Hackonmpko oHM O1H3Ku?
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Obpazey KOHMPOLLHBIX 3a0aAHULL NO MOOYIO |

Bompoc Kon-Bo
OayuioB
1-ti yposens
1. Yro obecnieunBaeT HOpMaTHBHAS TOKYMEHTAIINS? 0,5
2. [Maiite onpeneneHue cTaausaM MPOSKTUPOBAHUS 0,5
3. Ha kakue rpymmbl moApa3aeiistoT METOIbI pa3paboTKu 0.5
MIPOEKTHOTO NPEIOKEHU? ’
4. Yto MOHUMAIOT O] MPOEKTOM aBTOMATU3aLUU TEXHO- 0.5
JIOTUYECKUX MPOLECCOB? ’
5. Kakue stansl Bkimoyaet cunre3 CAY? 0,5
6. [lepeunciante OCHOBHBIE TPYIIIBI HOPMATUBHBIX JIOKY-
MEHTOB, KOTOPBIMH HEOOXOMMO PYKOBOACTBOBATHCS MIPU 0,5
MIPOEKTUPOBAHUM CUCTEM aBTOMAaTHU3ALMU
7. Kakoil 0CHOBHOW HOpPMAaTHUBHBIN TOKYMEHT YCTaHABIH-
BaeT o0mue TpeboBaHus K 0OpMIIEHUIO rpaduyeckon 0,5
YacTU IPOEKTa aBTOMATU3aluH?
8. Ilepeuncnure BUABI aBTOMATUYECKUX YCTPOICTB 0.5
YIPaBJICHUS, HCIIONB3YEMbIX HAa 00bEKTaX aBTOMATH3AIIH ’
9. PackpoiiTe cocTaB IpOEKTHON TOKyMEHTAIMH Ha CTa- 1
JIUU CTPOUTENLHOTO MPOEKTA
10. PackpoiiTe 3a1a4u IpOEKTUPOBAHMS CHCTEM aBTOMa- 1
THU3aLUU
11. TlepeunciuTe BOIPOCHI, pelIacMble Ha 3Tarle aHajn3a 1c-
XOJIHBIX JaHHBIX K IPOEKTHPOBAHUIO CUCTEM aBTOMATH3AIIUH 1
2-1i yposeHb
12. PackpoiiTe copepxaHue NeHCTBUN WHKCHEpa-
MIPOEKTUPOBIIKKA HA TPEThEM ATalle IpoLiecca MPOEKTU- 2
poBaHus (npeanpoexkTupoBanus). KakoBsl 1iens 1 3a1a4u,
pelaeMbie Ha JaHHOM 3Tane?
13. KakoBa MeToAMKa BBISBICHUS ITyTEH aBTOMATHU3AMH >

00BeKTa U TpeOOBaHUH K aBTOMATHYECKOMY YCTPOUCTBY
YIIpaBJICHHUS?
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OkoHuaHue
Kon-Bo
Bompoc
OasuioB
3-1i yposers
14. ChopmynupyiiTe TeXHUIECKUE TPEOOBAHUS K CUCTEME
ABTOMAaTHUYECKOTO YIPaBJICHUS JIMHUEH pa3auud KOPMOB B KO-
poBHHEKe. TexHONIOTHUeCKas JIMHUS 00eCIIeUnBaCT pas3iady
JIByX KOMITOHEHTOB paIliOHa MIPH MMOCIOWHON UX 3arpy3Ke Ha
JIEHTY 6 KOpMOpa3AaTduKa J.
2
1
@l | 3
3 6

Egj BR

UE——

[NoscHsromas TeXHOJIOTHIECKas CXeMa:
1 — utareNb rpyObIX KOPMOB; 2 — MUTATEIh KOMOUKOpMa; 3 —
TpaHCIIOpTep; 4 — TeNleKKa I KOPMOBBIX OTXOIOB; 5 — IIe-
MIOYHO-JIEHTOYHBIA KOPMOpPA3aT4uK: 6 — JIeHTa, / — LeMb; § —
TePEXOHON MOCTHK
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MOAYJb 2
INPUHIUIIBI ABTOMATU3ALIUU TPOEKTUPOBAHUS
M PABPABOTKH IMPOEKTHOM TIOKYMEHTAIIMA CUCTEM
ABTOMATU3ALIUU B CAIIP

BroaHbIil KOMMEHTApH K MOAYJIIO

CTyZ[eHT JOJDKCH 3HAMb:

— KIaccu(UKAIMo W BO3MOXHOCTH HamOoJiee pacipoCTPaHCHHBIX
naketoB 3ekTporexHuueckux CAIIP;

— MPHUHIIUIBL, TOPSJIOK U OCOOCHHOCTH aBTOMATH3UPOBAHHOTO IPO-
EeKTUPOBAHUS CUCTEM aBTOMATU3AIINH;

— TpaBWIa CO3MIAaHUS JOKYMEHTAIUH B cpeie TpadmuecKoro peak-
topa CAIIP;

— CBOMCTBA 3JIEMEHTOB 0a3bl JaHHBIX nakera CAIIP;

— cpeactBa ananraiuu nakera CAIIP;

yMemb:

— pa3pabaThiBaTh HECIOXKHBIE YEPTEXKH B cpeie Tpaduvdeckoro pe-
naktopa CAIIP;

— TIOMONHSTH TpaduuecKkoe MeHI0-OMOnmnoTeKy, 0a3zy HaHHBIX
B CAIIP;

— UCHOJB30BaTh cpeactna agantauuu nakera CAIIP npu HacTpoiike
€ro Ha pellIeHUE MOJIb30BaTEIbCKUX IPOEKTHBIX 33/1a4;

— paboTaTh aKKypaTHO U OTBETCTBEHHO.

HawnGonee »¢dexkTuBHBIM cpencTBOM OGOPMIICHHS TOKYMEHTAIUH
MPOEKTA, A TAKXKE MONICPKKHU MPHUHATUS TEXHUYECKOTO PELICHHUS SIB-
JSIOTCSL CUCTEMBI aBTOMAaTH3MpPOBaHHOTO mpoektupoBanus (CAIIP).
Onu obecrieunBarOT BBICOKOE KadyeCTBO MPOEKTa, MUHUMAaJIbHBIE 3a-
TPaThl Ha BBIIYCK IPOEKTa U COOTBETCTBUE JIOKYMEHTAllMM IPOEKTa
HOpMaTHBHBIM TpeOoBaHusIM. OfHAKO BCE 3TH MPEUMYILECTBA MOTYT
OBITH peaJH30BaHbl TOJILKO MPHU YCIOBHH O0JIaaHHs MPOEKTHPOBIIH-
KOM 3HaHUSAMHU O BO3MOXKHOCTAX makeroB CAIIP, nmpu Hanuuum yme-
HUS UX UCIOJIb30BaTh AJIS PEIICHUS Psiia MPAKTUYECKUX 3a/1ad, BbIOH-
paTh CpelcTBa, HAWIyUIIMM 00Pa30M peasn3yIolne NPOCKTHYIO 3a/a-
4y, U CIIOCOOHOCTH aJalNTHPOBATh MAaKEeT K 00JACTH MPOCKTUPOBaHUSI.
[ToaTOMy Ba)XHO OCBOMTH MPHUHIUIBI U OCOOEHHOCTH aBTOMAaTH3UPO-
BAaHHOI'O MPOEKTUPOBAHMS CHUCTEM aBTOMAaTH3aLMH, IpHOOpecTH yMe-
HUA pa3paboTku mokymeHTanuu B makerax CAIIP, a takxe ymeHuUs
conpoBoxaeHus nakeros CAIIP.
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CoBpeMeHHBIC TpagUIecKue MaKeThl UMEIOT MHOTOO0Opa3HBIE Cpell-
CTBa, MO3BOJISIFOIIUE aIANITUPOBATh MX IOJ| MOJH30BATENLCKUE TPeOOBa-
HUA, cAenath paboTy ¢ HUMH Ooiee ymoOHoH. Kpome Toro, cpemctBa
alanTalliK MO3BOJSIOT JIOOOMY MOJh30BATEII0 ABTOMATU3UPOBATh Pl
OTIEpaIfid, BBIMOJHIEMBIX BpYdYHYH0. [l03TOMYy HEOOXOAMMO HMETh
MPEJCTABICHHE O BO3MOXHOCTSIX CPEIACTB amamnTaiiu rpaduyeckoro
MakeTa U yMEJIO UX HCIIOJIb30BaTh JUIsi HACTPOWKH TaKeTa MoJ KOHKPET-
HYIO 33/1a4y.

OxoHyaHue

Y4eOHo-nHPOPMALMOHHAS MOJEb U3YYESHHUS MOILYJIs 2

Kon-Bo
Ne, Tema 3aHATHS Twun 3angaTus Bz YacoB
3aHATUA va | sansme
Sausamue 1
Xapaktepuctrka naketoB CAIIP, | O3HakomieHue
UCTIONB3YEMBIX TP pazpaboTke C HOBBIM Jlextmst 2
MPOSKTHOM JOKYMEHTAIIUH CHCTEM | MAaTepHAIOM
aBTOMATHU3AIH
Banamue 2 O0001IeHNe
CpaBHUTEIbHAS XaPAKTEPUCTUKA u cucremat- | YCPC 2
anekTpoTexanaecknx CAITP 3ammst 3HAaHUH
3ansmue 3 O3zHakoMIICHHE
PaboTa B pexuMe «3JIEKTPOHHOTO C HOBBIM Jlexus 2
KyJIbMaHa» B 0a30BOM IaKeTe MaTepraIoM
CAIIP
3anamue 4 Yrnybnenne
Oco0eHHOCTH KOMaH/I pUCOBaHUS | M cucTeMatn- | YCPC 2
Y PEIaKTUPOBAHMS 3anus 3HaHUH
3ausmue 5 VYrnyonenue n
Nzyuenne Bo3mMokHOCTEH Tpadu- 00001IeHKEe Jlabo-
geckoro pemakropa CAIIP 3HAHWH, yMe- | paTop- 6
HUI, HABBIKOB HOE

Kon-Bo
NQ, TEMa 3aHATHS Twun 3ausaTHS BHH qacoB
SarA Ha | 3aHsTHE

3anamue 6
Pa6ora ¢ 6a30i 2JIEMEHTOB: Osnakomre-
0COBEHHOCTH CO3IaHUS HUC C HOBBIM | JleKuust 2
¥ TIPUMEHEHUSL MaTcpHaioM
3anamue 7 Yrinybnenne
[TpuHMITEL HOMONHEHUS Tpa- | ¥ 006o0menue | Jlabopa-
(hUUEeCKOro MEHIO- 3HaHUH, yMe- | TOpPHOE 4
ouomuoreku B CAITP HHM, HABBIKOB
3anamue 8
Ilemm, criocoOs! U cpencTBa O3zHakomiie-
anmarrraryn maketa CAIIP k 00- | Hue ¢ HOBeIM | Jlekus 2
JIACTH pa3pabOTKU JOKYMEHTa- MaTepruaIoM
MW CUCTEM aBTOMATH3AINN
3anamue 9 Vrinybnenue TpakTH-
IIpuHIMIBL aKanTaliK TAKeTa | U CHCTEMATH- | oo o 4
CAIIP 3amus 3HaHUH
3anamue 10
[IprHIMIBI HCHIOIB30BaHKS YrnyOnenne
MPOTPaMMHUPOBAHHUS TS aJ1arl- n o6o0menue | JlaGopa- 6
tauuu nakera CAIIP x obnacti | 3HaHMH, yMe- | TOpHOe
pa3paboTKU JOKYMEHTAIUU HUH, HABBIKOB
CHCTEM aBTOMATUKH
3anamue 11 Kowm-
[TpuHIMTIEI aBTOMATH3AIINT TJIeKC-
MPOEKTUPOBAHUS U Pa3padoT- KonTtpons HOE HH- 2
KH MTPOEKTHOW JOKYMEHTAIIUU | Pe3yJbTaToOB | TUBUAY-
CUCTEM aBTOMATH3aIlUHU B o0yueHus anbHOE
CAIIP 3a7jaHue

Bcero yacos 34
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HAYYHO-TEOPETHUYECKOE COAEP)KAHUE MOJYJIsA

CiioBapb OCHOBHBIX NOHSITHH

AutoLISP — BCTpOeHHBIN S3BIK TMPOTPAMMUPOBAHHS TPaPUUECKOTO
penaktopa Autocad, KOTOpPBI MO3BOJISIET OMEPUPOBATH MEPEMEHHBIMU
Pa3InYHBIX TUIIOB U IEepeJaBaTh UX 3HAUCHHUs KOMaHJaM peJaKTopa Ipu
BBOJIC JaHHBIX.

Aoanmayus — Tpolecc U3MEHEHUsI CBOWCTB CHCTEMBI, IO3BOJISIO-
I e JOCTUTHYTh OIPENEIEHHOT0, YacTO ONTHMAJIbHOTO HWIH, IO
KpaiiHeil Mepe, YIOBIETBOPUTEIBHOTO (QYHKIMOHHPOBAaHUS IpPH Ha-
YaJIbHOM HEOIPENeICHHOCTH 1 U3MCHSIONINXCSl BHEIHUX YCIOBHSIX.

Anzopumm — 3TO TpeNNUcCaHue, KOTOPOEe OIpeNeNsieT cojiep:KaHue
U TIOCJIEI0BATENBHOCTh OIEPALlUil, NEepPEeBOMAIINX HCXOIHbIE JaHHbIE
B UCKOMBIH pe3ynbTarT.

Ampudym — TEKCTOBasl IEpEeMEHHas — «s4elKa», B KOTOPYIO IpH
BCTaBKe 0JIOKa MOKHO 3aIMCaTh HEKOTOPYIO CTPOKY.

FBaza oannvix — 60np1moi nHOOPMAIIMOHHBIN MacCHB.

baza oannvix annapamoe ImBase — monyns CAIIP, xoTopslil mo-
3BOJISIET Ha3HA4YaTh TUIIBI alfaparaM MPOeKTa U MO3TOMY CBA3BIBAET BCE
YETBIPE MOIYIISI CUCTEMBI, coaepxkuT 0oiee S000 3amuceit smekrpoarnma-
paTypsl 1 MaTepHalioB, BHECEHHBIX U3 MPOMBIIIJIEHHOTO KaTajora «/H-
(OpPMAJIEKTPO» M KaTaloroB HHOCTPAHHBIX (HPM, MOXKET CIYXKHUTh
B KQUECTBE CIPABOYHHKA U IOTIOIHATHCS MOIb30BATENICM.

bnok — coctaBHOW MOMMEHOBAaHHBIA NPUMHUTHUB TpaduuecKkoro pe-
JaKTOpa, IPEICTaBIMIOMNN COO0H PITEMEHT rpaduIecKor 0a3bl JaHHBIX
U COXpaHEHHBIH B (hopmare dwg Ha IUCKE B ONpEesICHHOH (B cUCTeMe)
Tarnke.

Bec nunuu — 310 mMprHa, ¢ KOTOPOH NUHMS OyAeT BBHIBOJUTHCS Ha
BHEILIHEE YCTPOMCTBO.

I'pagpuueckan 30mna — yactb BOOOpPa)KAEMOM HKPAaHHON IUIOCKOCTH
yepTeka, IpeAHa3sHaueHHast UIsl BHIIOJIHEHNS TOCTPOESHUH.

I'pagpuueckuii pedoakmop — 310 TIporpamMma, oToOpakaromiasi Ha K-
pane rpaduuecKyto HHPOPMALIMIO U UCTIONHSIOMAS KOMaHIbl CO3JaHus,
W3MEHEHHs, MMPOCMOTpa uepTeka M BHIBOJA €ro Ha IUIOTTEp WIM Ha
MIPUHTED.

Humepgbeiic — 310 CpencTBa B3aUMOICHCTBHSI IIOJTE30BATENIS C TTAKETOM.

Komanonan cmpoxka — >neMeHT uHTepdernca rpaguaeckoro pemak-
TOpa, PACIOJIOKEHHBIH HaJ CTPOKOH COCTOSHUS, OOeCIeunBaIOIINI
JUAJIOT HOJIB30BATENs C PEIaKTOPOM C IIOMOILBI0 KOMaH] TOCPEIICTBOM
BBIJIa4H 3aIIPOCOB U COOOIIEHH.

69

Kypcopnoe menio — 310 MeHIo, cofeprkaliiee Hanbosnee ynorpednsemble
T0JIB30BaTENIeM KOMAaH/Ibl, KOTOPOE BBI3BIBACTCS IICTYKOM IPABOM KHOIKH
MBIILH T10 3JIEMEHTY padouero cTona rpauueckoro peaakropa.

Knrwouesoe cn1060 — 310 apameTp KOMaHIbl, KOTOPHIA U3MEHSET CIIO-
co0 ee nercTBUs.

Jumumer — 370 IpaHULBL YEPTEkKa, BHYTPH KOTOPHIX IPOU3BOASATCS
BCE MOCTPOCHHUS.

Opmo — 3T0 peXUM DPHCOBAHUS, MO3BOJIIOIIMK MPOU3BOIUTH IIO-
CTpOEHHE JIMOO MEPEHOC, KOMMPOBAHKUE H T. [l. IPUMHUTHUBOB Mapaljieib-
HO OCSIM KOOpPAMHAT.

Ilapamemp — Benu4IMHa, BBIPA’KAIOIAasi CBOWCTBO MM CUCTEMBI, UM
ee 4acTH, WK BIUSIOIIEH Ha CHCTEMY CPEJIbL.

Ilanens uncmpymenmog — 3neMenT uHTepdeiica rpaduyeckoro pe-
JAKTOPa, COACPKAIIMI MHCTPYMEHTH! (KHOIKH), 00ECTIeUHBAIOIINE BbI-
30B KOMaH]l peAaKkTopa Ha HCIIOJHEHUE.

Ilpunyun — 0CHOBHOE HCXOHOE TIOJIOKEHUE TEOPHUH.

Ilycmoit 6600 — 310 Haxatue BBoAa Oe3 Habopa 3ampamnBaeMoro
B KOMaHIHOM CTPOKE 3HAUEHUs TapaMeTpa.

Pamka — pexuM BBIOOpa NPUMHUTHUBOB B IpaHUyecKoM peaaKTope,
COCTOSIUI B YKa3aHUU JIEBOM HIDKHEU U 3aTEM MPaBOM BEpPXHEH TOYEK
paMKH BBIOOpaA, IPU KOTOPOM B PEXHUM BbIOOpa MONaNaroT OOBEKTH,
MOJTHOCTBIO OXBau€HHBIE PAMKOil BEIOOpA.

Peoaxmop npunyunuanvuvix cxem CADElectro — mnpunoxeHue,
KOTOpOE IMO3BOJIICT CO34aBaTh MOJAEIb MPUHLHUINAIBHON 3JIEKTpUYe-
CKOH CXeMbl, Iiepe/laBaTh JaHHbIE B IpyIrye MPOCKTHHIC 3a7a4H, a B I10-
ClIeIHEl BepCUU II03BOJISICT aBTOMATHYECKHU MOy4YaTh MOHTAXHBIE J10-
KyMEHTHI B Tpadudeckoii ¢popme nocie ux GopMHPOBaHUS B TAOIUIHOM
BUJIE B peAaKTOpE TaOIHI COeANHEHUH.

Peoaxkmop coopounvix uepmednceit CADMech — nozBonser Gopmu-
poBaTh OOIIME BHIBI LIUTOB YNPAaBICHHUS M aBTOMATHUKH, COOPOUYHBIC
YepTeXHM M IUIAHBl PACIHOJIOXKEHUS, IO03BOJISICT IIepelaBaTh JaHHbIC
B AVS nns ¢opMupoBaHus TabIMLIBI JAHHBIX ANIIapaToB, IEPEYHs Jie-
MEHTOB IUTA U T. 1.

Peoaxkmop maonuy coedunenuit PTC — no3BoJseT peqakTUPOBATh
MOHTa)KHBIE JTOKYMEHTHI, C()OPMHUPOBAHHBIE aBTOMATHYECKH 110 TaHHBIM
MOJIeNTY NPUHLIUINAIBHON 3IEKTPUUYECKOI CXeMbl U NIepeAaBaTh JaHHbIE
B AVS u CADElectro mis ¢opMupoBaHus MOHTaXHBIX JOKYMEHTOB
B rpaduieckoii popme.

Pedaxmop mekcmosvix 0oKymenmos AVS — npuioxxeHnue, npeHa-
3HAYEHHOE Ul IOIYy4EHHs B aBTOMAaTHYECKOM DPEXHME WM BPYYHYIO
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TIepEYHEH 2JIEMEHTOB, CIeIU(UKAITII, TaOIUIT TaHHBIX aliapaToB, Tao-
JUI] COeNMHEHNH W TOJKIIOYCHNH, BEIOMOCTE U MOJTOOHBIX JOKYMEH-
TOB U IIEpPEIavX UX Ha TeYaTh UITH B YEPTEK.

Pexcumpl pucosanusa — yCTaHOBKH TrpapuuecKoro pemakropa, odec-
MIeYnBaroIre Hanoosee yao0Hy0 paboTy ¢ HUM.

Cexpamka — pexuM BbIOOpa MPUMUTHBOB B TPaQUIECKOM pEIaKTO-
pe, cocTosiMi B yKa3aHWW MPaBOM BepxHEH M 3aTeM JIEBOM HUXKHEU
TOYCK paMKH BBIOOpA, TTPH KOTOPOM B PEKHUM BEIOOpA TIOIMAIAI0T 00BEK-
ThI, KOTOPBIE XOTS OBI IEPECEKIINCHh paMKOH BEIOOpA.

Cemka — 3TO peXUM PUCOBAHHS, OTOOPAKAIOIMINNA B 30HE JIMMHTOB
CETKY M3 TOYEK C HACTPAMBAEMBIM IIIaroM.

Cnaiio — mTHOBeHHas ¢otorpadust skpaHa rpadguaeckoro pemakropa
Autocad.

Cnoii — mogo0eH MPo3padHbIM KadbKaM, W3 KOTOPBIX MOXKET COCTO-
SITh YEPTEK.

Cmpoka naoaroujux MeHI0 — BEPXHSS CTPOKa TPaPUIecKoro penak-
TOpa, cojaeprKamliasi MEHIO C BJIOKEHHBIMH CTPOKAaMH, BBI3BIBAIOIIMMH
KOMaH/Ibl Ha UCTIOJTHEHHE.

Cmpoka cocmoanua — CTPOKa, PACHOJIOXKEHHAs IO KOMaHIHOU
CTPOKO# (caMasi HIKHSISI) ¥ COAiepIKaIas KOOpIAUHATHI Kypcopa u KHOTI-
KM BKJIIOUEHUS/BBIKITIOUEHHS PEXIMOB depUyeHnsa. B cTpoke cocTosHUs
TaK)Ke BBIBOASTCSA COOOIIEHUSI.

CYB/[ — cuctema ynpasieHus WHGOPMAITIOHHBIMA MacCHBAMHU.

Tun nunuu — mWalnoH (ITOCIEAOBATEIEHOCTD YePEAYIONINXCS JIH-
HEHHBIX CETMEHTOB, MPOOEIOB, TOYEK), 0 KOTOPOMY OTPHCOBBIBAIOTCS
JITHAHN TpadUIecKoro peaaKTopa.

@Daitnpl mMento — 0OBIYHBIE TEKCTOBBIC (DAliIBI, COMEpIKAIINE KOMaH/I-
HBIE CTPOKH W MaKpOOIIpeNeIeHUs, OMUChIBatonIie uHaTepdeiic rpadu-
YEeCKOT0 pelaKkTopa.

Ilabnon — 3TO MPOTOTUIl PUCYHKA, COJEPMKANIUMN HaydaldbHbIE TO-
CTPOCHHSA W YCTAaHOBKH PEKUMOB PHCOBAHHS, 00ECIEINBAIOIINE OBICT-
pBIii CTapT B OPMHUPOBAHHUU ONPEACICHHOTO YepTexKa.

Hlaz — 310 PEXUM MPUBA3ZKU K TOUKAM CETKU C ONPCACIICHHBIM Ha-
CTparMBaeMbIM IIarOM WJIA YIJIOBOM NMPUBSIZKOH.

Dialog Control Language (DCL) — criennanbHBIA S3BIK IS CO37a-
HUS TUATOTOBBIX OKOH Tpadudeckoro pemxakropa Autocad.
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OCHOBHOM TEOPETUYECKHUN MATEPHUAJI

Jeknus 1.
Xapakrepuctuka nakeroB CAIIP, ncnosib3yeMbIX npu pa3padoTke
MPOEKTHOM IOKYMEHTALUHA CUCTEM AaBTOMATH3AI[UH

ITman:

1. Knaccuduxanus snekrporexauyeckux CAIIP.

2. Xapakrepuctuka snekrporexuuueckux CAIIP: Beimyckaemas no-
KyMEHTall{s, YpOBEHb aBTOMaTH3aI[MH, COCTaB MAKETOB.

3. Ilpunnun ckBo3Horo mpoektupoBanus B CAIIP.

4. Bo3MOXXHOCTH Hcnonb30BaHus dnekTporexHuueckux CAIIP mpu
pa3paboTKe MPOeKTa aBTOMAaTH3aLUH.

5. Iopsanok u 0cOOEHHOCTH aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHHS
CHCTEM aBTOMAaTH3aLMH.

1. Knaccugurxayus snexkmpomexnuueckux CAIIP. B HacTosmiee Bpe-
Ms UMeeTcsl foctaTouHo MHOro nakeToB CAIIP, obnanaromux pa3HeIME
xapaktepuctukamu. [lostomy knaccuduranuto CAIIP mpunsto ocyre-
CTBIISITH IO PsIIy MpU3HAKOB. [IpuBeieM HEKOTOPhIE U3 HUX.

[To xapaxtepy 6a3zoBoii moacuctemsl CAIIP paznensior cienyrommm
obpazomM:

— Ha 0a3e MOoJCHUCTEMbl MALIMHHON TPaMKK U TEOMETPHUYECKOTO MO-
JETMPOBaHUs, KOrJa OCHOBHOW MPOLEAYPOH SABISAETCS KOHCTPYyHPOBa-
HHUE, TO €CTb ONpeAeIeHNEe NPOCTPAHCTBEHHBIX ()OPM M B3aUMHOTO pac-
MOJIOKEHUS] 0OBEKTOB;

— Ha 0a3e cUcTeM ymnpaBieHHs 0a3zaMH JaHHBIX, KOTOpPbIE XapaKTep-
HBI JUIS OPraHM3alUl TEXHHKO-SKOHOMHYECKHX MPUIOKEHHH, MPHIIO-
KECHUH, pa3pabaThIBAIOIINX IIUTHI YIIPABICHUS, U T. 1.;

— Ha 6a3e KOHKPETHOT'O MPUKJIaTHOTO MMaKeTa,;

— KOMILJIEKCHbIE (MHTETPUPOBAHHBIE), COCTOSIINE U3 COBOKYITHOCTH
MOJICHCTEM MPEbIAYIINX BUIOB.

ITo ypoBuio aBromaruzaumu CAIIP paznensior Ha HU3KO- (10 25 %),
cpenne- (25-50 %) 1 BEICOKOABTOMATU3UPOBAHHEIE CUCTEMBI.

[To npunoxxenusm Beiaensaotr CAIIP:

— obmrero mamuHocTpoeHus — Mechanical CAD;

— apXUTEKTYpHI U cTpouTenbeTBa — ArchiCAD;

— TEXHOJIOTHUYECKHX MpoliieccoB — ProEngineer;

— 3JIEKTpO0OOPYIOBAHHUS U T. JI.

CAIIP »51ekTpo0o0OpYIOBaHHS MOXKHO Pa3leliuTh IO XapakTepy
W YUCITY BBIITyCKAEMBIX IIPOEKTHBIX TOKYMEHTOB!
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1) obecnieunBaronIyie BBITYCK ONPEAEICHHONW YacTH JOKyMEHTAllHu.
Hanpumep, pacdeT U BBIIYCK NPUHLUIHMAIBHBIX 3JEKTPHUYECKHX CXEM
cuitoBoro obopynoBanus ¥ nutanusa. K takum otHocstcs ELSO (ome-
pammonHas cpena DOS), WinELSO (omepannonnas cpema Windows),
pa3paboTaHHBIE CUCTEMHBIM IieHTpoM Infars (www.Infars.ru). Jlanubie
MakKeTbl 00ecleunBaloT pa3paboTKy NPUHUUIHAIBHBIX 3JIEKTPUYECKUX
CXEM 3JIeKTpOCHa0XeHH 00beKkToB Ha HampspkeHue 0,4 kB, mo3BonsioT
MPOU3BOJUTE HJICKTPOTEXHUUECKUE PacyeThl B JIO0OOM y3IIe CXEMBbI, aB-
TOMAaTH3UPOBATH MMON00p Kabeneid, NPOBOAOB U alNapaToB 3allUTHl U3
COOTBETCTBYIOIIMX 0a3 IaHHBIX TOA PacueTHBIE MapaMeTpsl PadOTHI
cxeMbl. K mono6HeM cuctemam MoxkHO oTHecTH U CAIIP-Anbda (co-
BMecTHas pa3paborka @PI' u PD — xommanusa «KAJl XAVY3 Baiicy,
www.cadhouse.webzone.ru), KOTOpasi JOMOJHHUTEIBHO IO3BOJSIET BBI-
MYCTUTH B MOJIyaBTOMATUYECKOM PEKUME IUTaHBI PACHOIOKEHUS CHIIO-
BOro o0opyznoBaHus U ocBemieHus. [Ipasna, naHHas cucTeMa crenuaiu-
3UpoBaHa AJ1s1 He(hTera3oBoil MPOMBIIIIICHHOCTH;

2) obecrieunBaroIIne CKBO3HOW IUKJI pa3pabOTKU JTOKYMEHTAILMH Ha
CHCTEMBI YIIpaBJICHUS 3JeKTpoobopynoBanueM. K takum cucremam oT-
HOCSTCS 3apyOeXHbIe pa3paboTKu:

— CADdy (I'epmanus ZIEGLER, www.caddy.ru);

— WS-CAD (I'epmanus TE-KON);

— PC  Schematic  (Hanmsa, Dps
www.pcschematic.com).

Bce atu cuctemsl obecnieunBa0T MUHUMAIBHBIE 3aTPaThl HA 0(opM-
JIeHHWE OKYMEHTaluu Onaronapsi COOCTBEHHOMY Ipad)uieckoMy peaak-
TOPY, OJHAKO OPUEHTUPOBAHbI HA CUCTEMY 3apyOeKHBIX CTaHAAPTOB.

B Poccun k Takum cucrtemam otHocutesl pazpadorka OO0 «Jlup» —
Electrics (wwwe.ler.ru). Ho Gonee mpocra B ocBoennu cucrema CADE-
lectro, pa3zpaboranHas coBmecTHO ¢upmamu «Texuuxkon» u «MHTEp-
Mmex» (Pecybnuka benapycs, www.technicon.by), xoTopas, kpome TO-
0, HCIOJb3YET MPOMBIIIIICHHBIE CUCTEMBI yIIpaBleHHUS 0a3aMu TaHHBIX.

2. Xapaxmepucmuxa 21exkmpomexnudeckux CAIIP: gvinyckaemas
0OKyMenmayus, ypogeHsb A8MOoMAmMu3ayul, cocCmas nakemos. INeKTpo-
texuuueckue CAIIP, xoToprle BO3MOXHO HPHUMEHHTH B pa3zpaboTKe
MIPOEKTa aBTOMATHU3aLUHN TEXHOJOTHYECKHUX IPOLECCOB, YCIOBHO MOXKHO
pas3zenuTh Ha Ba Kjacca MaKeToB:

1) ucnonp3yromue cOOCTBEHHbIN rpaduecKrii peaaKTop;

2) UCTIoNB3yoLIe O0MIENPUHSATHIA rpaduuecKUil PeaaKTop.

ITakeTsl mepBOro Kjiacca HECKOIBKO 3KOHOMST MaMsATh, paboTaroT
Oonee HazeXHO U OBICTPO; OAHAKO HE' 001aJaI0T BO3MOKHOCTSAMH aall-
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CAD-Center  Aps,

TallMU IO KOHKPETHbIC MOJIb30BaTENILCKUE MIPOEKTHBIE 3anayun. [loaTo-
My B JaHHOM Kypce YIIOp cIeflaH Ha BTOPYIO IPYIITy HaKeTOB.
IIpumepamu makeroB mnepsBoro kuacca seiastorcs ELSO, EPLAN
u T. 1.; BTopoil rpymnmel — CAIIP-Ansda, Electrics, CADElectro u mp.
Kpartkas cpaBHHMTe/IbHAsI XapaKTEPUCTHKA AAHHBIX MAaKeTOB MpPUBEACHA
B Tabn. 2.1. bonee moapoduyto napopmanuio o nakeram CAIIP mox-
HO HalTH Ha yKa3aHHBIX calTax, B [21, 22 (mpunoxenue 1), 23], B xKyp-

Hane «CAIIP utpadukay.
Tabmwma 2.1
Cpasnumenvras xapaxmepucmuxa srekmpomexruuveckux CAIIP
Haumenosanuve YpoBeHb Beiyckaemast
[ Ipumeuanvie
(pa3paboTurK) CocraB akeTa | gpromarmsaiyy | JOKyMEHTALWS
CripaBo4HbIE
Iloncucrema TaOJTHIIBI pe-
(hopmupoBaHUs 3yJIBTAaTOB pac-
CXEM DIIEKTPO- YeTOoB MO Harpe-
CHaOYKCHUST, ABTOMarusa- | By, IOTEpE Ha- Cobct-
ELSO MOJCUCTEMA Ly paspa- NpsDKEHUsT; Tab- | BEHHBIN
(Cucremasit JIIEKTPOTEXHHU- | OOTKH Y3KOTO | JIMITBI HArPy30K; | Tpadude-
neHtp Infars, YEeCKHX pacyue- | MaKera 3JIeK- | KaOeNIbHBIHN Kyp- | CKHii pe-
www.Infars.ru) | TOB; mozicucTeMa | TPOTEXHHYE- | HAJI M BEJOMOCTb | JIAKTOP
CBETOTEXHUYE- | CKOM JIOKY- noTpedHOCTEH
CKHX PacyeToB; | MEHTAIMH kaberett 1 Tpo-
TIOJICUCTEMA aB- BOJIOB; CXEMBI
TOMATH3UPOBaH- ANEKTPIYCCKUE
HOI pa3paboTKu TIPUHITATIAAITB-
JIOKyMEHTaI! HBIE pacrpesie-
JIMTESTLHOW U
MUTAIOLIEH CETU
[TpuHUIMIHIATH-
Bpaysep, otky- | Boicokas PHHIL
HBIE CXEMBI, CXe-
Jla OCYIIECTBIISI- | CTCTICHb aB- Cober-
EPLAN (I'epma- MBI OAKITIOYE-
€Tcs BBIXOJI B TOMATH3aINH . BEHHbIH
, EPL OKHO CO3JJaHHs | C HACTPOMKON HHH, TICPEICHb
Software & Ser- pOCKTa WTH Ha CHCTEMY SJIEMEHTOB, Ta0- rpaqime—
vice GmbH&Co, . LBl coepre- | CKUM Pe-
rpaduuecknii | 3apyOeKHBIX R JaKTOp
www.eplan.de) HHI, KOHCTPYK-
pemaKTop CTaH/IapTOB
I¥isl [IATA
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[Iponomxkenue tadu. 2.1

Oxonuyanue tao. 2.1

Haumenona- ‘YpoBeHb
Hue (paspa- Cocras nakera a]I:TOMa- Bemyciaemas ITpumeyanue P(ﬁgzgg:;}fg)e Cocras nakera aBTzl\E;)’II?I:B};I;IHI/I iﬁiﬁiﬁ Ipumeyanne
0OTYHK) TH3ALUH JOKYMEHTAI TeHepaTop OTYETOB;
CripaBoYHbIC Ta0- MechaniCS — mo-
JIAIIBI PE3YJITATOB IyJIb IIpeIHa3HAYCH-
PacyeToB 110 Ha- HbIi JUTS Oq’OPMﬂe'
Boico- | rpeBy, notepe Ha- TP TR BiEO-
Kasi CTe- | NMPSDKEHHs]; Tabmu- orseretsiy ¢ ECK/T
TeHb 16l HATPY30K; Ka- CxembI orek-
CAIIP- Conepxut 15 Momy- | aBTOMa- | OeTBHBIN KypHAI 1 TPHHCECKHC
Anbga JICH 10 KOJIMYECTBY | TH3ALMK | BEIOMOCTb I10- I'paduae- :E::SEHTI:@
(Kommanusi | BbITycKaeMoid J0- S HaST]f)O Tp<36H0<:TeI71 Kabe- CKHii pe- CADElectro | Ocroy maxera co- | Beicokas I cée;[n-
KAZLXA- | xymenraiym MKOW Ha | JICH 1 IIPOBOJIOB; JIAKTOp (dbupmeI «Tex- | CTaBIAFOT pENaKTOp | CTCIICHb aB- | HEHHMI BHYT-
Y3 batic negre- | cxempl anekTphye- | AutoCAD HUKOH» NPYHIWIAATGHEIX | TOMATH3a- | PEHHETO MOH-
(PD), Ta30BYIO | CKUE NPHHIIMITH- u «MuTepmex» | cxeM (Ha Gase Auto- | 1pau 3a cueT | Taxa; Tabim-
www.cadho 1po- AJIBHBIC pacIIpe/ie- (Pecmyomuka | CAD); penaxrop ABTOMATH- | IIbI COSIHHE- I'padrrae-
use.webzon MBIIII- JIATENLHON 1 Benapycs), TEKCTOBBIX JIOKY- YECKOM e~ | HUM BHEILIHETO | CKUH pe-
eru JIeH- MIATAIOIIEH ceTH; www.technico | MEHTOB; pEIaKTOp | pelauu JaH- | MOHTaXKa; JIAKTOP
HOCTb IUIAHBI PACIIONO- n.by) TaOJINLI COSZIMHEHHI; | HBIX MEXy | TaOJIHMIbI HA- AutoCAD
YKEHHUs CHIIOBOTO penakTop cOopod- | MOIYJISIMH | OOPOB 3aXKH-
0GOPYIOBAHIIS 1 HBIX YepTexelt; 6aza MOB; CXeMBL
OCBEILICHHS H T. 11, JIaHHBIX aIllapaTos; COCIMHEHHH 1
BIIFOYacT OCHOB- TlocTa- cHcTeMa BeJICHUsI noJote-
HbIC MOJYJIH: MO- TOYHO apxiusa HIH, KOM-
TUIEKT JOKY-
JlyJb yTIPaBIICHAS BBICOKasI MCHTAHH 1151
MPOCKTaMU; peflak- | aBTOMa- CO3TAHHST KOH-
Electrics TOp MpUHIMIHATG- | TH3aws | [IpuHIunuaneHble CTPYKTHBHOTO
(pupma HBIX CXEM U CXEMbl | pa3pa- CXEMBI, CXEMbI Ipagrrae- yeTpoiicTsa;
«JTup» MOIKITIOUEHIUIH 0OTKH TOJKITIOUCHUH, CKHii pe- CGOpOUHBIE
(PD)) Electrics v.4, (1a JIOKy- HepeveHb dIeMeH- JIaKTOp qePTEKH;
www.ler.ru) | 6a3e Autocad); 6aza | MeHTa- | TOB M TabmmIBI co- | AutoCAD CXEMBI pacrio-
JTAaHHBIX anmaparos, | [HAX emqunaenuit, Ion- JIOKCHUS;
TIPOBOJIOB 1 OHO- JJIEK- JIEPIKUBACTCS TOJIb- crienuduka-
mmoteka YI'O; pe- Tpotex- | Ko cuctema ECK]] LIMH U BEJIO-
JIAKTOP TaOJMMYHOTO | HUYe- MOCTH
TIpEACTABIICHIS SR 3. Ipunyun ckeosnozo npoexmupoeanus ¢ CAIIP. OOIMe MPUHIAIIBI
CXCMBL, MpRcRid npoektrpoBanust B CAIIP paccMOTpUM Ha TpuMepe HHTErPUPOBAHHON

CAIIP CADElectro 5.0. /lanHasi cuctemMa HCTIONB3YET B KayecTBe rpadude-
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ckoro pemaktopa — AutoCAD 2004-2007, HOpOMBIIUICHHBIE CHUCTEMBI
yrpasieHus 6azamu aHHbIX Oracle win Imbase ¥ mporpaMMHbIE TPOTYKTHI
Intermech.

CADElectro — xauecTBEHHBII HHCTPYMEHT UIST CO3/IaHMS TIOJTHOTO KOM-
TUIEKTa KOHCTPYKTOPCKOM JOKYMEHTAIIMH Ha 3JIEKTPOOOOPYI0BaHHE, OJJHAKO
BBIITYCTUTh TIOJHBIA KOMIUIEKT JOKYMEHTAIMM IIPOEKTa ABTOMATH3AINH
nauaeii CAITP ne mosBoister. CADElectro siBasieTcs 0a30BBIM IIAKETOM,
KOTOPBIA MOKHO MCIOJIB30BaTh U CO3JaHUS OOJBIITMHCTBA JOKYMEHTOB
MIPOEKTa aBTOMATH3ALIH TIPU HEKOTOPOM aJIalTalliil CUCTEMBL.

Cucrema CADElectro mo3BosnseT co3naBaTs:

— CXEMBI AJIEKTPUIECKHe MpUHIUTHAIBHBIE (D3);

— MEPEYHU DIIEMEHTOB CXEM JIEKTPHIECKUX MPHHIMIHAIBHBIX ([133);

— TaOJHIIBI COSTMHEHUH BHYTpeHHEro MoHTaxa (TD4);

— TaOJIUIIBI COeTUHEHUH BHENTHETO MOHTaxa (T26);

— Ta0IHIIbI HA0OPOB 3aKMMOB;

— CXEeMBI COeTMHEHUH 1 ToaKIItoueHnit (34 u D5);

— KOMIUIEKT AOKYMEHTAIlU! I CO3JaHUs KOHCTPYKTUBHOTO YCT-
pOMCTBa;

— cbopounsie ueptexu (Ch);

— cxeMsl pacnionoxenus (37);

— crieru(UKaIMA U BETOMOCTH (BEIOMOCTH MOKYITHBIX H3CIIHI, Be-
JIOMOCTbH COJIEpP)KaHus AParMeTaiioB U 1p.).

Co3znanne JaHHOM TOKYMEHTAIMH 00eCTIeunBaeTCs MATHI0 OCHOB-
HBIMHU MOIYJIAMH [21]

— penakTop MpUHIMIUIAIEHBIX cxeM (puc. 2.1) — CADElectro — no3Bous-
€T CO3/1aBaTh MOJICTh PUHITUIUAILHON 3JIEKTPUICCKON CXEMBI, TIepeIaBaTh
JTAaHHBIE B IPyTHE MMPOCKTHBIC 33/1a9H, a B TIOCTICTHEH BEPCUM TIO3BOJISIET aB-
TOMAaTHIECKH TI0JTy4aTh MOHTa)XHBIC JOKYMEHTHI B Tpadudecko hopme 1mo-
cre ux (hOpMUPOBaHMS B TAOIIMTYHOM BHE B PEIAKTOPE TAOIHUII COSAMHEHHI;

— penaKkTop TEKCTOBBIX TOKYMEHTOB (puc. 2.2)— AV S— npeaHazHaueH
JUTSE TIOJYYCHHST B aBTOMAaTUYECKOM PEXHME WU BPYYHYIO TIEpedHel
3JIEMEHTOB, CIICIU(pUKAINI, Ta0JIUI] JAHHBIX aIapaToB, TAOIUIl COCIU-
HEHUU W MOAKITIOYCHHM, BEJOMOCTEH U MOJOOHBIX JTOKYMEHTOB H Tepe-
Jla4y UX Ha MeYaTh UK B YEPTEK;

— penakrop Tabmur coeguaenuit (puc. 2.3) — PTC — mo3Bossier pe-
JTAKTUPOBATh MOHTAXKHBIE TOKYMEHTHI, C)OPMHPOBAHHEIE aBTOMAaTHYe-
CKA MO JAaHHBIM MOJEIU NPHHIUIHAIEHOW 3ICKTPUYCCKOU CXEMBI,
u iepenasath AanHble B AVS nu CADElectro anst popMupoBanust MOH-
TaXHBIX JJOKYMEHTOB B rpad)u4eckoii ¢hopme;

— penakTop cOopouHbBIX uepTexer (puc. 2.4) — CADMech — no3so-
nser (GopMUPOBaTH OOLIUE BHUIBI IIWTOB YIPABICHUS M aBTOMATHKH,
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cOOpoYHBIE YepTeX MU W IUIaHBI PACIOJIOKCHUS, MMO3BOJISIET TepeaaBarhb
naHHele B AVS mist GopMupOBaHHS TaOIUIB! JaHHBIX allaparos, Iie-
pEYHS JIEMEHTOB IIUTA U T. 11.;

— 0aza maHHBIX ammaparoB (puc. 2.5) — Imbase — mo3BoseT Ha3HA-
YaTh THIBI allapaTaM MPOEKTa U IO3TOMY CBSI3bIBAET BCE YETHIPE MO-
nynst cucreMbl. OHa cogepxut 6onee 5000 3ammceii amekTpoanmapary-
pPBl M MaTepHajioB, BHECEHHBIX M3 MPOMBILUICHHOr0 Karanora « Hdop-
MDJIEKTPO» M KaTaJOrOB MHOCTPAHHBIX (HPM, MOXKET CIYKUTh B Kade-
CTBE CIIPaBOYHHKA M MOTOIHATHCS MOJIB30BaTEIEM.

[ecroit Momyns — Serch — mpenHa3HaueH 11 BEACHUS apXUBa TPOCKT-
HOH TOKYMEHTALIMHU U 3JIEKTPOHHOTO JOKYMEHTOO00pOTa.

bnaromapst ceoum Momymsim CADElectro oGecriednBaeT CKBO3HOM ITHKIT
MPOEKTUPOBAHMSI COTJIaCHO MpEICTaBICHHOW Ha OJOK-CXeMe MOCienoBa-
TeNBHOCTHU (pHC. 2.6). DTO 03HAYAET, YTO KaXKABIH MOCTIEAYIOIMIA JOKYMEHT
(dopmupyercs Ha 0a3e JaHHBIX MPEIBIIYILIEro JOKyMeHTa. TeM camMbIM 3Ha-
YUTEJILHO SKOHOMHTCS BpeMsl Ha BBOJ| IaHHBIX U B 1IEJIOM — Ha pa3paboTKy
JOKYMEHTALIMH TPOEKTA.
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Puc. 2.2. Penaktop TEKCTOBBIX TOKyMEHTOB AVS

_—

EIPTC - D-\Crappe)5555\pumepAE 3hok_tab.ptc - [TaGauua coeaunenuii: lka 1 - Cranox (sanuced: 12)]

[=]- BHEWHMI MOHTE%.

Wkae 2- Craror (1 cTpor)
© ka2 Wrap 1 (40 cpor)

=1~ BHYTPEHHMI MOHT 3

Cranox (1 eTpox]

nv2,)

ka1 [115 crpo] 25 kaw THM1.2 CramorH1%C1

162 )

Wi 2 (27 ovpioc] BE o 14 Craor W02 B3 0. 75 2, seprie,

08| Wkaw 1HM22E Cranoch2iC3 B2 075 w2, sepci, 514, .|
A6 ke 1KM2.2:2 Craorz:C1 183 0.75 a2, vepre, H 1514, rpacn

3 lkaw1M22E3 Cranae3L7 B3 1 a2, Kpachi, H 15/14, kpac...
PE | ke 1713 [ 1IB3 1.5 w2, sepre, H 25014, curuan

FE | lWkaw171:33 Cranaec1FE 1IB3 1.5 w2, wephi, H 2.5/14, curaai
PE | ks 147138 CramoeWZeFE IB3 1.5 w2, e H 25/14, curun

T4 Wkaw 157140 Crana3L7 H 1514, Kpac..

Puc. 2.3. Penakrop Tabaui

i IMBASE

=3 IMBASE

=] g Karanoru
() NocTaswmeu ofopyacsanis
@ TEXHWKOH
{1 Aaruawu (B]
1 MamepurensHels yoTpokicT
{1 MHaukauma u curianizau:
{1 WraykrerocT (L.T)
{1 MenomenbHele yoTpoii

21 MeTousmin maranua [G)
-1 Npeotpaszosarenu U]
{21 Mamepurenchse
=121 Mnseprope:

a3

£ Pupwia Mitsubishi
2] ®upma Dmion
~{] Cepec-npueona

{1 Paavosnementel [CDA)

Puc. 2.5. baza nannbIx anmnapatoB Imbase

B

Cepun 1300

Cepun JE30D

Cepua L100

Cepun L30OP

Cepun 51100

Cepun 51300




CosnaTk manky
[POEKT2

CdopmupoBats cxe-
MY 3JIEKTPHYECKYIO
NPUHIUITHATBHYO

Co3nath [epevYeHb
3J1eMEHTOR

Cdopmupopars
MOHTaXHBIC NOKY-
MEHTbI

3aHecTH B apXHB

Co3zjiaTh BEZOMOCTH MPOEKTa

Puc. 2.6. TlocnenoBaTeIbHOCTH CKBO3HOTO IPOESKTUPOBAHMS,
peammzyemast CAITP CADElectro

4. Bozmoorcnocmu ucnonvsoganus snexmpomexnuveckux CAIIP npu
paspabomxke npoexkma agmomamusayuy. Hanbonee BaXKHBIMH JOKYMEH-
TaMH TPOEKTa aBTOMATH3aLUU SBISIOTCS CXEMa AaBTOMATH3AIUKU
Y IPUHIUIHATIEHAS CXeMa.

Cxema aemomamu3sayuy — OCHOBHOW TEXHUIECKUH TOKYMEHT, ONPEEIsi-
ol (PyHKIMOHAIBHO-OJIOUHYIO CTPYKTYpY OT/ENbHBIX Y3JIOB aBTOMATH-
YEeCKOTO KOHTPOJISI, YIIPABJICHHUS W PETYIHPOBAHKS TEXHOJIOTMYECKAM TIPO-
LIECCOM, OCHAIIleHHe OOBEKTa YIpaBIeHHS MPHUOOPAaMU U CPEICTBAMH aBTO-
MaTu3ay  (JOKYMEHT, OIpPEACISIONMA CTPYKTYPY | (PYHKIMOHAIBHEIC
CBSI3U MEXTY TEXHOJIOTMIECKUM MPOILIECCOM H CPEACTBAMH aBTOMATH3ALHN).
JlaHHBIA TOKYMEHT COIEPKHUT TEXHOJIOTHUYECKYIO CXEMY M PacKphIBaeT 00b-
€M aBTOMATH3aIMH TEXHOJOTUYECKOrO MPOIIecca WM YCTAHOBKH. bonbimoe
MHOrooOpasue TEeXHOJIOTMYECKUX MPOLIECCOB MelaeT (GpopMann3oBath pas-
paboOTKy MOJOOHOTr0 JOKYMEHTa. A ompeneieHre o0beMa aBTOMATH3AIuK
TeM Ooliee SBISIETCS TMPOLECCOM TBOPYECKMM. [103TOMy BBITYCK JAHHOTO
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nokyMmeHTa B CAIIP xapakTepn3yercsl HauMeHbIIEH CTENEeHbI0 aBTOMaTH3a-
mn. TeMm He MeHee, TOBTOPSIFOLLMECS SIEMEHTBI CXeM MOTYT OBITh COOpaHBI
B OMOJMOTEKY TpaUUecKrX JIEMEHTOB, YTO HECKOJIBKO COKOHOMHT BpEMs
Ha pa3paboTKy JokymeHTa. C 3T0l LEnbo MOTYT YCIISIHO IPUMEHATHCS KaK
xommepueckue naketsl CAIIP («Kommacy, ¢upma «AckoH») C COOTBETCT-
ByloIIel 0a30i TaHHBIX, TaK U o0menpumMeHnMbIid nmakeT AutoCAD c paspa-
0OTaHHOHM TIOJIb30BATEIEM Ipaduueckol OMOIMOTEKOM M HACTPOSCHHBIM
11a0JIOHOM.

Cxema npunHyunuanbHas — 3TO CXeMa, ONpPENENSIONIas MONHBIA COCTaB
JNIEMEHTOB U CBS3EH MEXIy HMMH M, KaK MpaBWIIO, Jaiomias IETaTbHOEe
NpeCTABICHHE O MPUHIMIAX padoTel m3aenus. OHa CIY>KUT OCHOBAaHHUEM
IU1s1 pa3pabOTKU MOHT)KHBIX TaOJIUII IIUTOB U IIyJIbTOB, CXEM BHEILHUX CO-
enuHeHni u npyrux gokymeHToB [9]. Ilporecc pa3paboTKi JaHHOTO JTOKY-
MEHTa MOXHO B HEKOTOPOH CTeneH! (OpManu30BaTh. JTO, B MEPBYIO OUe-
pEb, OTHOCHUTCS K BBIITYCKY MEPEYHs JJIEMEHTOB TPUHIUITHATBHON CXEMBI.
MsHorue omnepanuu npu GOPMHUPOBAHUM JAHHOTO AOKYMEHTA TAKKE MOTYT
OBITh aBTOMATH3UPOBaHbL. HO Tak Kak 3TOT AOKYMEHT B NMPOEKTUPOBAHUU
sIBIsieTCsl 0A30BBIM, MIPUIIETCS BBOJUTH 3HAYUTENBHBII 00bEM NCXOJHON MH-
(dopmaruu 11t ero pazpadorku. CAITP MoxkeT TOJIbKO MakCHUMaJIbHO 00JIer-
YHTH 3Ty TIporeaypy. B kauectBe nmpumvepos makeroB CAIIP, peamu3yrormx
pa3paboTKy NaHHOW IOKYMEHTAaLli, MO)KHO OTMETHTh KaK OTEUECTBEHHbIE
pazpadotku CADElectro (OO0 «Texaukon» u OO0 «/HTEpMEX»), Tak
u poccuiickue Electrics (OO0 «Jlup»), u 3apyoexusie CADdy (I'epmanus,
ZIEGLER, www.caddy.ru), WS-CAD (I'epmanms, TE-KON), PC Schematic
(Janmsa, Dps CAD-Center Aps, www.pcschematic.com). Creruani3upo-
BanHble CAIIP mMakcuManbHO COKpaaroT BpeMsl Ha o(opMIIeHHE TPUHIII-
MHUATBHBIX DJIEKTPUYECKHX CXEM 32 CUeT aBTOMATH3allMK BCEX PYTHHHBIX
OIEpalyii 0 OTPUCOBKE CXEMBbI, aBTOMATHIECKOI0 (DOPMUPOBAHHUS TIEPETHS
3JIEMEHTOB, CBSI3H C IPYTUMH JOKYMEHTAMHU MPOEKTA.

Mounmasichvie doKymenmsbl HeOOXOIUMBI I POBEACHUS MOHTaXKa pas-
paboTaHHOW CHCTEMBI W 0a3uMpPyIOTCS Ha CBEICHUSX, HMMEIOIIIXCS
B IIPUHITUITHATGHON 2JeKTprdeckoil cxeme. [Ipomecc pa3paboTKy TaHHBIX
JOKYMEHTOB MOXKET ObITh (hopMaM30BaH, U MOITOMY MX pazpalboTKa MoA-
JISKUT BBICOKOH cTenenu apromaTn3auuu. [Ipumepamu nakero CAIIP, pea-
JIM3YIOIMX pa3pabOTKy JaHHOW JOKyMEHTAIMH, MOTYT OBITh KaK OTEYECT-
Bernble pazpadoTkr CADElectro (OO0 «Texaukon» 1 OO0 «MHTEpMEX»),
tak u poccuiickue Electrics (OOO «Jlupy), u 3apybexnsie CADdy (I'epma-
s, ZIEGLER, www.caddy.ru), WS-CAD (I'epmanusi, TE-KON), PC
Schematic ([{anust, Dps CAD-Center Aps, www.pcschematic.com).
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B mocnexnee Bpemsi Honydmia paclpoCTpaHeHHe TabiaudHas (opma
MOHTAXXHBIX JIOKyMeHTOB. OJJHaK0, HECMOTpsI Ha OoJbIoN opMar, Ha He-
KOTOPBIX TPEATNPUSATHSIX BCE €IIE UCTIONIB3YIOT U CXeMbI COSTUHEHUN. Cxema
coeQuHeHuti — 3TO CX€Ma, TOKa3bIBAIOIIAsl COCANHEHUE COCTaBHBIX dacTeil
W3IETHs 1 OTIPEeEISIONIas IPOBOAA U IPYTUE M3EIHS, KOTOPBIMU OCYIIIECT-
BIIIFOTCS 3TH COEMHEHHS, a TAKXKe MeCcTa NX IPHUCOSANHEHHs U BBOJA. 1a0-
JuYa coeouHenuli — 3T0 JOKyMEHT, OTPKAIOIINHA COSMHEHUS MEKITy ara-
partamu, npubOpaMu 1 dJIEMEHTaMU BHYTPH KOHCTPYKTHBHOTO YCTPOHCTBA
Y OTIPEJICNISIONINI TIPOBOJIAa M APYTHE W3IEINS, KOTOPHIMH OCYILECTBIISIOT
9TH coeuHeHus. Tabauya nookmoyeHutl PacKpbIBaeT MOIKIFOUSHUS TIPO-
BOJHHMKOB K K&XKIOMY JIEMEHTY KOHCTPYKTHBHOIO ycTpoicTBa. PazpaboTka
MOHTaXHBIX IOKyMEHTOB, Hanpumep, B nakere CADElectro, ocymiectsisier-
Csl ¢ IOMOILBIO penakTopa Tadmun coequHeHuit (PTC) B momyaBTOMaTHue-
ckoM pexxume. [loctpoenre 3ammiced TabIMITBI COSTMHEHHS TPOU3BOUTCS
ABTOMATUYECKH HA OCHOBAHHMH JAHHBIX MOJIEN MPHHINIUATEHON SJIEKTPH-
gyeckol cxeMmsbl. Ilocie 3Toro momp3oBaTeNns MOXKET MX OTKOPPEKTHPOBATh
W IepeiTH, ecim HeoOXOOuMO, K pa3pabOTKe MOHTaKHOIO JOKYyMEHTa
B Qopme cxembl. B penakrope tabmmi coemunenuii (PTC), nmpu oOpaboTke
JIAHHBIX, MCIOJIBb3YETCsl YETKUI aJlrOPUTM pacyeTa TaOJHI] COSAMHEHH, KO-
TOPBIN HAKIAAbIBAET OMPEIENCHHYIO KECTKOCTh Ha MOPSIOK PabOTHL, a TaK-
e ONpeeNsieT HEKOTOPbIE YCIOBUS JUISl MPOSKTHBIX M KOHCTPYKTHUBHBIX
PpEeIIeHUIA.

CpeoHuM MO CTENeHH aBTOMATH3alWHU SIBISETCS MPOLECC BBITyCKa
OOKYyMeHmayuu Ha wumvl YnpaeieHus, TaK Kak 3[ech 3TOT IPOLECC
MOJUICKUT YacTHYHON Qopmanuzanuu. [logmepxuBaer aBTOMaTU3UPO-
BaHHOE TIpoeKkTupoBanue mmuTOB aBToMaTuku makeT CADElectro,
a Takke MOXeT ObITh ucnonb3oBaH AutoCAD c pa3paboTaHHBIMH Ka-
¢denpoit ACYIl monbp30BaTeNbCKUMHU TPOTPaAMMaMH, PEaTH3YIOMIMI
KOMIIOHOBKY B IIIUTE aBTOMATHKH.

Eme oqHuM 1OKyMEHTOM, KOTOPBIN He 001aJaeT BEICOKON CTENCHBIO
aBTOMATU3alMH Pa3pabOTKH, SBIAETCS UYEPTEXK PACHOIOKEHHs] 000py-
JIOBaHUsI U BHEIITHHUX MPOBOJIOK CUCTEM aBTOMATHKH.

Taxum 06pazom, obecrieunBas aBTOMATU3AIMIO BCEX PYTHUHHBIX OIEpa-
IIM{A TIpHU pa3paboTKe TOKyMEeHTalwn mpoekta aBroMarmsarmui, CAIIP oc-
TaBJIsIeT 3HAYUTENBHOE KOJIIMYECTBO OIEpalyii 3a MOJb30BaTeseM, 4To 00y-
CIIOBJIMBAETCS MX TBOPUYECKUM XapaKTEPOM U CIOKHOCTBIO (hOpMAaTH3aLMHL.

5. Ilopsook u ocobennocmu asmoMaAmMu3UPOEAHHO20 NPOEKMUPOBAHUS
cucmem asmomamuzayuu. IIpu Bcem MHOroooOpazun naketoB CAIIP Hu
OJTHUM M3 HUX HENb3sl 00eCTeunTh B [EJIOM MOJHBIA KOMIUIEKT TOKYMEH-
TaIuy TIpoeKTa aBToMaTu3anuu. Kpome Toro, criernpuieckne 0ocoOeHHO-
CTU JIOKyMEHTAIMU MPOEKTa aBTOMAaTU3aluy 00yCIIOBIMBAIOT HEOOXOIU-
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MOCTb HacTpoiku ¥ amantauuy npomeineHHbx CAIIP. (IlogpoGuee 06
amanrtaruy naketos CAIIP — B MaTepuae neknuu 4 JaHHOTO MOAYJS. A
NPUMEHNUTH 3HAHMA 10 METOJIUKE HACTPONKH M aJamnTaliy 1moTpedyercs
IPY BBINIOJIHEHUU KYPCOBOI'O IPOEKTA 110 JUCLUILINHE. )

INocnenoBarebHOCTh ABTOMATU3UPOBAHHOIO IIPOSKTHPOBAHUSI CHUCTEM
aBTOMAaTU3aLMK TpeficTaBieHa Ha puc. 1.1. Ha mepBbIx IByX sTamax moiy-
YEeHHBI pe3ysbTar 3aBUCHT OT CIHOCOOHOCTEH CamMOro NPOEKTUPOBILIHMKA
(Tabi. 2.2). Ha 3tame npeanpoeKTUpoBaHus MOKHO PEKOMEHIOBATh MAKEThI
JUTSL QHAJIM32 Pa3INYHbIX BapraHToB perrenust: Analiz, MatLAB, MathCAD,
BO MHOTHX CiTydasx He Oyner mumamM 1 Excel. Ha atane cobctBeHHO T1pO-
CKTHPOBAHUSL HEJb3sl BBIACIUTh €AMHCTBEHHOI'O TaKeTa. MOXHO PeKOMeH-
JIOBaTh IIONB30BaTeNbCkre TporpamMmbl K AutoCAD, maker AutomatiCS
U T. I, KOTOPBIE MAaKCUMAJILHO YIPOILAIOT OCHOBHBIE pacyeThl U odopmiie-
Hue pemieHus. Ha ararne oopmieHns: peleHns peKOMEHIYeTCsl UCIIOIb30-
BAaTh MAKETHI, aBTOMATH3HUPYIOLIHNE Pa3pabOTKy OIpeIeNIEHHOTO TOKyMEHTA.
Ha stame oueHKM M TEXHMKO-5KOHOMHYECKOTO OOOCHOBAaHUSI MOXKHO HC-
T0JIB30BATh [TAKEThI, ABTOMATU3HUPYIOIINE PACUETHL.

Tabmuma 2.2

PeKOMeHaaL{MM NO UCNOJIb306AHUIO NPOCPAMM HA PA3TUYHbIX dmanax
npoeKkmupoearusl cucmem asmomamusayuu

Sran Pexomennyemblie Pexomennyemblie
TpyIIIBl METOJIOB naketsl CAIIP
Llenenonaranue, Toabko «uenoBeUSCKUI»

IMocranoBKa 3aaun
npobaeMaTtu3anus | dhakTop

C6op u aHanu3 Anans Excel u 1p. naxkeTsl, KOTOpbIE
HCXOJHbIX JaHHBIX HOMOTAIOT B aHAIIM3E

IIpennpoeKkTupoBaHie OBprcTHIeCKHe, Analiz, MatLAB, MathCAD
JIOTMYECKHE, AHAIIU3

ITonb30BaTeNbCKIE MPOrPAMMBI.
CuHTes, pacyer, 1porp ?

Co6cTBEHHO TO3BOJISIFOLIIE MAKCHMAIIEHO
MOJICTUPOBAHKE,
MIPOCKTHPOBAHUE YIIPOCTHTH OCHOBHBIE PACUETHI U
aHaau3, KOMOUHH-
OBAHIC 1 o(opMIIeHHE peLIeHNS,
p Ap- AutomatiCS uT. 1.
Odopmenue Koncrpyuposanue
bop pyHp > | AutoCAD, CADEletro u np.
IpOeKTa pa3paboTKa

OlLieHKa ¥ TEXHUKO-
Pacuer, onenka,

9KOHOMHYECKOE 000CHO- Excel
KOPPEKTHPOBKA
BaHHE
Bermyck [paiiBepa mioTTepoB
1 pa3sMHOXEHHE IIPOSKTa
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Takum 06p8.30M, HUHXKCHECPY IO aBTOMATU3allMM CErOAHS TPUXOAUTCA
OPHUCHTHUPOBATHCA BO MHOKECTBC MCTOAOB IMMPOCKTUPOBAHUA U BJIAACTb AOC-
TATOYHO OOJIBIIINM KOJIHYECTBOM COBPEMCHHBIX IPOrpaMMHBIX ITPOAYKTOB.

Bonpocsl 1 3agaHus /11 CAMOTIOATOTOBKH:

1. st wero Hy>kHa Kinaccudukarus makeroB CAIIP?

2. [lepeuncnure npusHaku kraccudukamy makeros CAIIP.

3. Ilepeumcnure npU3HAKKA KIACCH(PHUKAIMH 3IEKTPOTEXHHUUECKUX
CAIIP.

4. Packpoiite kmaccudukaruio aekTporexandecknx CAIIP.

5. Ilepeuncnurte Hambollee MPUMEHUMBIE MAKETHl IIEKTPOTEXHHUUE-
ckux CAIIP.

6. [lepeunciuTe OCHOBaHUS CpaBHEHUS MeKTpoTexHndeckux CAIIP.

7. Kakoii OCHOBHOW MPHUHIIUAIN MPOEKTUPOBAHUS PEATUIYIOT KOM-
mekcHbie CAITP? PackpoiiTe ero cMbICIT.

8. [NosicHuTe HA3HAYEHUE KAXKIAOT0 MOyt nHTerpupoBanHoii CAIIP
CADEletro.

9. PackpoiiTe mnocneaoBaTenbHOCTh TMpoekTupoBanus B CAIIP
CADEletro.

10. Kaxue maketsr CAIIP MOXHO IPUMEHSITH B pa3paboTKe:

— CXEeM aBTOMAaTH3allHH;

— IPUHIUNHATFHBIX SJIEKTPUYECKUX CXeM KOHTPOJIS, PETyIHPOBaHUS
W YIIpaBIICHUS;

— MOHTQ)XHBIX JIOKyMEHTOB;

— IWTOB aBTOMATHKH;

— "YepTexel pacroNoKeHHs OO0OPYIOBAaHHA W BHEITHUX IPOBOMIOK
CHCTEM aBTOMATH3aINN?

11. ABromaTu3anus pa3pabOTKH KakoTo JOKYMEHTa IPOCKTa aBTO-
MaTH3auy HanOoJIbIas, HaumeHbInas? [louemy?

12. Kakue naketsl CAIIP MOXHO KCIIONIB30BaTh Ha KaXJAOM U3 dTa-
OB TMPOEKTUPOBAHMUS CUCTEM aBTOMAaTH3AIINH?

Jlexuus 2.
PaGora B pesknMe «3JIeKTPOHHOT0 KYJIbMaHa)
B 0azoBoM nakere CAIIP

IInan:

1. UnTepdeiic rpaguyueckoro peaakropa.
2. Crioco0ObI BBOIa KOMaHI,

3. Hactpoiika pe>kHMOB pUCOBAHHS.

4. YrpasieHue IpocMOTPOM PUCYHKaA.

&5

5. OcoOeHHOCTH KOMaHI pESAAKTUPOBAHMS Hl PUCOBAHHUS.

6. Pabota ¢ mpUMHTHBaMU: HCIIONH30BAHUE CIIOEB, I[BETOB, THUIIOB
JINHUU U IPYTUX CBOUCTB.

7. llopsinok 1 0COOSHHOCTH HOTYUCHUS «TBEPOiD KOIMU JOKYMEHTA.

Humepdghetic epaguyeckoeo pedakmopa. Kakor Ob1 BBICOKOW He OBI-
na cterieHb apToMarm3anun Tpyaa B CAIIP npu BeITyCcKe «3JIEKTPOHHO-
ro» JOKyMEHTa, HEKOTOpOe KOJIUIECTBO OINEpalnii MPUXOJUTCS JIeNaTh
BpyuHY0. B 0oJbIIeii cTernieHn TaHHOEe YTBEPKICHHE OTHOCUTCS K yC-
JOBUSIM CO3JaHMsl JOKYMEHTa B rpaduueckoM penaktope. VI nMeHHO
B OCBOCHHUH TpauuecKkoro perakTopa BOZHUKAIOT HAUOOIbIINE TPy THO-
cTd y HaumHaromwmx noinb3oBareneit CAIIP. PaccmoTpum HekoTOpbIE
ocobenHocTH Tpadmueckoro pemakTopa AutoCAD, wucmonbp3yemMoro
B CAIIP CADElectro, — ocHOBHOM MakeTe, B KOTOPOM HpHIeTcs pado-
TaTh MPOCKTUPOBIIUKY CUCTEM aBTOMaTH3auuu. J{ns KoMQpopTHOMH pa-
OOTBI B HEM HEOOXOIUMO YCBOUTH:

— c110coObl B3aUMOJICHCTBHSI C PEAAKTOPOM;

— CIOCOOBI BBIBOJIA TPOCTPAHCTBA JIMCTA IOKYMEHTA Ha BHIOBOW SKPaH;

— CKOpBI€ TTPUEMBI HACTPONKHU PEKMMOB PHCOBAHHS,

— CBOICTBa MPUMUTHUBOB;

— HauboJee MpreMiIeMble, C TOYKH 3pEHUs BBIBOJIA HA IEYaTh, MpHe-
MBI CO3J]aH¥sI IPUMUTHBOB M YIIPABICHHS X CBOMCTBAMU, a TAKXKE HAU-
Oosiee OBICTpBIEC IPUEMBI X PEIAaKTHPOBAHMUS;

— cTI0cOOBI HACTPOWKH HHTEp(delica pegakTopa.

OBnaneHne epBpIM KOMIIOHEHTOM W3 TPUBEJEHHOTO CIIHMCKa Tpeby-
€T YMEHHS UCIOJB30BaHUS CPENCTB UHTepdeiica rpaguaeckoro pemax-
topa. K HUM oTHOCATCS:

— CTpOKa MaJalouIux MEHIO (0OBIYHO BEpPXHSS), COAEpIKaIasi CrpyI-
MUPOBAHHBIE 10 MEHIO KOMaH/IbI;

— TIaHEJN HHCTPYMEHTOB ((PUKCHUPOBAHHBIE U TUIABAIOIINE);

— KOMaH[Has CTpoKa (Ky/Ja BBIBOISATCS 3aIIPOCHI, KOTOPHIE TTOJIb30Ba-
TeJb 00s13aTENHFHO JOKEH OTCIIEKUBATH);

— CTpOKa COCTOSIHHMS (T/Ie OTOOPAKAOTCST KOOPAWHATHI Kypcopa Wi oI
CKa3Ka MpY HaBEAEGHWM HAa MHCTPYMEHT WM CTPOKY MEHIO TI0 KOMaHJE,
a TaKoKe COAEPIKATCs KHOIKH MEPEKITIOUCHHUS PEKUMOB PHCOBAHH);

— COOCTBEHHO rpaduyecKkoe MmoJie IMOCTPOSHU.

CTtpoka maaronux MEHI0 MOXeT ObITh M3MEHEHA ITyTEM BKITFOUSHHS
WM BBIKITIOYEHHS TE€X WM WHBIX MYHKTOB C ITOMOIIBIO 3aKIaaku Menus
(Menro) obnactu Customize okna aumanora Customize User Interface
(Apantanusa uHTepdelica). Jnamor BI3BIBACTCS M3 MAAAIOMIETO MEHIO
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Tools (MuCTpy™MenTHI), myHKT Customize um pgamee Interface. MeHto
MOJKHO TaKKe 3arpy3HTh ¢ ToMoIIbio komaH sl Menu (MeH10).

ITanenu uHCTPYMEHTOB B pegakTope o(OpMIIEHBI TaK XKe, KaK U Ia-
Henmu Microsoft Office. [ToaToMy, ecim BBl oBEIETE YKa3aTellb MBIIIH
K MHUKTOTpaMMe OIHOTO M3 JJIEMEHTOB JIIOOOH MaHenH, TO 4yepe3 He-
CKOJIbKO MIHOBEHMH MO yKa3aTeJeM MOSBUTCS MOJACKa3Ka ¢ HAUMEHO-
BaHMEM KOMaHJIbl WM QYHKLIUHN PENAKTOPA, BBIITOJHICMON C IIOMOLIBIO
sToi kHOMKHU. KHomka HHCTPYMCHTA MOXCT MMETH B IPAaBOM HUHKHEM

yIay HEOOJBLIONH TPEyrONbHHUK L Ecnu HaxaTh JIeBYIO KHOIIKY
MBIIIM [IPY YKAa3aHUU TaKOTO MHCTPYMEHTa U HE OTIIyCKaTh HEKOTOPOE
BpeMsi, TO TMOSBUTCS MaHEIh MHCTPYMEHTOB, COAEp)Kalias pa3IndHbIe
BapUAHThI HCIOJIHEHHsI JAaHHOW KOMAaHbI.

[Tanenu MHCTPYMEHTOB MOTYT OBITh KaK IUIABAIOIIMMH, TaK U 3akK-
pEIJICHHBIMU, ¢ (PUKCHPOBAHHBIM MECTOTONOKeHHeM. [lnaBaromue ma-
HEJIM MOTYT TIepeMeNIaThes Mo rpadMuecKoMy IMOJI0 U MEHAThH pa3Mmep.
[TnaBaroiyro maHellb MOXHO CJeNaTh (DUKCHPOBAHHOM, €ClU Iepera-
HIUTH ee 3a Mpeaessl rpadpuueckoro moss, a 3aKperuIeHHas MaHelb Ipe-
Bpallaercsl B IJIABAIONIYI0, KaK TOJBKO MOMaaaeT B o0JacTs rpaduue-
CKOTO IOJISl MyTeM IepeTackuBaHMs. BriBecTu TpeOyemble MaHeau WH-
CTPYMEHTOB MO)KHO Yepe3 KOHTEKCTHOE MEHIO, BBI3BIBAEMOE IIEITYKOM
NpaBoi KHOMKOM MbIIK (0OBIYHO) TIO0 KaKOW-JIMOO TMaHeNln HHCTPYMEH-
TOB, MPHUCYTCTBYIOLIEH Ha 3KpaHe. A W3MEHHUTH HAIOJIHEHHE MaHEeNIU
WHCTPYMEHTOB MOkHO uepe3 amanor Customize User Interface (Anman-
Tanus MHTEepdeiica), BI3BIBAEMOro ¢ MoMotbto myHkra Toolbars (ITa-
Henn) MeHo View (Bun).

CTpoKa COCTOSTHUS COAEPKHUT KOOPAUHATHI Kypcopa U KHOTIKH BKJIIO-
YCHUSI/BBIKITIOUCHHSI PEKUMOB UYEpUYCHHUS. B CTpOKE COCTOSHUSI TakxkKe
BBIBOJISITCS] COOOIIEHHUS 1 TIOJICKA3KH I10 JJIEMEHTY HHTepderica.

OKHO KOMaHJIHBIX CTPOK OOBIYHO PACIIONIONKEHO TIEPE] CTPOKOU CO-
CTOSIHUS WM CIY)KMUT JJIs1 BBOJA KOMAaHJI W BEICHHs JHajora ¢ peaakTo-
poM. OnHako, HaunHast ¢ Bepcru AutoCAD 2006, mpu padote B rpadu-
YeCKOM pEIaKTOpPe MOXHO OOONTHCH 0€3 OKHAa KOMaHIHBIX CTPOK, Tak
KaK MMEeTCsl BO3MOXKHOCTh BKIIIOYHTH JMHAMHYECKHN PEKUM, MPH KO-
TOPOM KOMaH/bl MOXHO BBOJIUTH B OKHO, IIPUBSI3aHHOE K KypCopy.

I'paduyeckoe none — ocHOBHas paboyasi 30Ha, B KOTOPOI HaXOAUTCS
BUAMMAs 4YacTh PUCYHKA.

s BeIOOpa B MEHIO (M Ha TTAHEIH UHCTPYMEHTOB) YacTO HUCTIONB3YETCS
YCTPOMCTBO yKa3aHUs TUIA «MBIIb». [Tpy paboTe ¢ MBIIIBI0 OOBIYHO JIeBas
kuorka (JIK) mpumensiercst mid BbIOOpa M yKazaHHMS TOYKH Ha SKpaHe,
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a paBast kHomka (I1K) — mst BemonHeHus neiictBus Trma «Bromy». Ecin,
yraep>xuBasi KnaBuiry Shift, BEITOJHUTE IIETUOK MPaBOil KHOIKOH MBIIIH,
TO BBINAAET KypCOPHOE MEHIO. B HEKOTOPBIX cilyyasx MpaBasi KJIaBHIla
UMeeT  CIelMalbHOE  HA3HAueHHE.  YKaszaTellb MBI  MEHIeTCS
B 3aBUCHMOCTH OT MecTa yKazaHust. OH UMeeT B[ NepeKpecTrs Ha rpadu-
YECKOM I10JIe, BHJI CTPEJIKU IPH BBIOOpE M3 MEHIO U [-00pa3HsIii BUI B KO-
MaHIHON CTPOKE MIIM TEKCTOBOM OKHe. KypcopHoe MEHIo 1o yMOYaHUIO
COZIEPKUT CHHMCOK OOBEKTHBIX NPHBSI30K U IEPEKIIIovYaTesib pexuma OT-
CIICKMBAHUSL:

2. Cnocobvl 6600a komand. Bech nuanor ¢ rpaguyecKuM perakTo-
POM HMIET Ha s3bIKe KoMmaHj. KomaHIpl MOKHO BBOIWTH Pa3TUUYHBIMU
crnocobaMu: Habpath Ha KiaBuatype (OToOpakaeTcs B KOMaHAHOM
CTPOKE WJIM B MOSBIISIOIIEMCS BO3JIE Kypcopa OKHE B IpaMuecKoM pe-
JlaKTope mpu BiIodeHnH pexuma DYN), BEIOpaTh U3 MEHIO WK LIeTIK-
HYTh Ha COOTBETCTBYIOLICH NMUKTOrpaMMe Ha IaHEIW HHCTPYMEHTOB.
Komanga moxeT ObITh BBEZIeHA TOJIBKO B TOT MOMEHT, KOT'ZIa B OKHE KO-
MaHIHBIX CTPOK BBICBeuMBaeTcsl nojckaska «Komanma:» (Command:).

Jlnst BBOa KOMaHAB! € KJIaBUATyphl HY>)KHO Hale4yaTaTb MMsI KOMaHIIbI
n Haxxath Box wnmm [IpoGen. Hekotopble koMaHabl MOTYT OBbITh HUCIIONb-
30BaHbI B IPO3PAYHOM PEKUME ITyTEM BBOJA UX C IPEIIICCTBYIOIIM aro-
ctpodoM (‘Zoom (‘Ilokaxku) Bo BpeMs BBHITIONHEHUS! JPYrod KOMAaHJIBL
Korza BeimonHeHue mpo3payHoii KOMaHAbl 3aBEPIINTCS, OCHOBHAS KOMAaH-
Ja CTaHeT akTUBHOW. K mpo3pauHbIM KOMaHIaM OTHOCSTCS OOBIYHO KO-
MaHbl U3MEHEHHS TapaMeTPOB YEPUCHHS MM TAKUX PEKUMOB PHCOBAHUS,
kak SNAP (Iar), GRID (Cerka) win Zoom (Ilokaxku). J{nst monasme-
HHS BBI30Ba JUAJIOTOBOTO OKHA MPH BBIIOJTHEHUH KOMAH[bI HY>KHO BBECTU
3HaK MUHYC IIepe]] ¢ UMeHeM, Haripumep, —Attedit.

[locne BBOga KOMaHABI PEAAKTOP BBIIAET 3alpOChl, B OTBET Ha KO-
TOpBIE HEOOXOAMMO BBECTH JIOMOJHHUTEIBHYI0 MH()OpMALUIO: YHCIICH-
HOE 3Hau€HHE, KIIIOYEBOE CJIOBO WM TOUKY.

Kniouesoe cnoso — mepexnodaer cnoco0 BBIIOJHEHHS KOMaHIbl —
CTOUT B cKOOKax [ | — mig HaOopa cioBa JOCTaTOYHO BBECTH OYKBBI,
BbIJICJICHHBIE 3arIaBHBIMU. A B CKOOKax < > OOBIYHO CTOHUT 3HAueHUe
10 yMOauaHuo, TOApa3yMeBarolee IycTol BBOI.

Campblii mpocTO# crtoco0 BBOJA TOUKHU — GU3YANbHbIL, KOTJA MIETYKOM
JIK MbIImm yka3pIBaeTCsl Ha JKpaHe IMOJIOKEeHUE TOUKH. [[pyroit cocod
BBOJIa KOOPAMHAT — C KIAsuamypvl — IOAPA3/AEIsIeTcsl Ha BBOJ abco-
JIOMHBIX WA OMHOCUMENbHBIX OeKAPMOBbIX, WIHA HOJIAPHLIX, KOOPIU-
Hat. Hammpumep, 92, —81.04 o3HauaeT Habop criocoboM BBOAA abcoom-
HbIX 0eKapmosvlx KOOpIUHAT. B maHHOM cilydyae yka3zaHa TOYKa ¢ KOOp-

88



nuHatamu: X =92 MM, Y =-81.04 mm. Ilpu BBOAE KOOpAMHAT ¢ Kia-
BHATYPHI 3aIsTas SIBISETCS pa3ieiuTereM MeXIy aOCIIccoil 1 opaAnHa-
TOH, a TOYKA UCIONB3YETCSA KaK pa3AeluTeNh MEXKIy IeJI0ON U IpoOHO
gacTsaMu 4yucia. [lpumep abcoarommuvix noasapueix KoopauHat: 115<45,
r7ie CUMBOJI < WHTEPHPETUPYETCS Kak 3HaK yria. B maHHOM mpumepe
HOBasi TOYKa OTCTOUT OT Hayaja KOOPAWHAT B IUIOCKOCTH Ha 115 mwm,
a BeKkTop, mpoxoxsmuid u3 Toukd (0,0) B HOBYIO TOUYKY, OoOpasyer
yroa 45 rpasycoB C TOJOXHUTEIBHBIM HalpaBlieHUEM OCH a0CIHcCC.
OTHOCUTEIbHBIE KOOPAMHATHI BBOASTCS OTHOCUTEIBHO MpEIbIyIIei
yKa3aHHOW TOYKH W 3aJaloTcs cuMmBosioM @. Hampumep, @15, —32 —
3TO OmHOCcumenvHovle dekapmosvie KoopauHatsl; @182.6<145 — sTo
OMHOCUmeNbHble NONAPHbIEe KOOPIUHATEHI.

[osichum 3T0 Ha mpumepe. Bocnons3yemcst komannoii Pline (Ilmmams)
JUTsl OTPUCOBKY JIMHUM 33laHHON TOMIIMHEL. KomaHly BBI3OBEM, JOMYCTUM,
yepe3 myHKT Polyline (Ilmaus) naparornero mento Draw (Uepuenue). [Tpu
9TOM B KOMaH/IHOHM CTPOKE TTOSBUTCSI CIISAYIOIIAst 3aITHCh:

_pline

To ecmv «lInunusy

From point:

To ecmb «Om mouku:». B omeem na smom 3anpoc ciedyem yKazamo
KOOPOUHAMbl MOYKU JH0ObIM QOCMYNHbLIM cnocobom. uerukom JIK moi-
Wy Ha IKpane aubo 66000M C KIABUAMYDbL.

Current line-width is 0.20

To ecmb « Texywasa wupuna nunuu 0.2y

Specify next point or [Arc/Halfwidth/Length/Undo/Width]: W

To ecmv « Yraoicume credyrowyio mouxy unu [/lyea / 3amxnu / [oawu-
punvt / J[nuna / Ommenums / [upunal:». B omeem na oanmwiil 3anpoc
MOMNHCHO 1UDO YKA3amMb Cedyiouyio MmouKy 018 NPpOPUCOBKU NOJULUHULL
meKyueti moauHbl b0 86eCcmu KIrYegoe CN080 U3 NepeyUCieHHbIX
6 ckobkax [ |. B 0anHoM cnyyae nonb308amenb 68ell KIOUe80e C1080
(width — wupuna), ucnonwsys 6yKey, gbl0eeHHYI0 8 CIPOKe 3a2AABHOU.
Starting width <0.20>: 1

To ecmv «Hawanvhas wiupuna <0.2>: 1». B omeem na danmwiil 3anpoc noio-
308ameb 86eil 3HAYEHUEe HAYANbHOU WupuHsl 1 (MM), He UCNONb3YA 3HAYeHUe
10 YMOTUAHUIO.

Ending width <1.00>:

To ecmv «Koneunas wupuna <1.00>:». B omeem na oanmbwiil 3anpoc noo-
308amenb 66ell «NYCHOU» 8600, UCHOABb3VA. 3HAUEHUE NO YMONYAHUIO, MO
ecmb 66el 3HAUeHUe KOHEYHOU WUpUHbl, cmosuee 6 ckookax < >. Taxum
006pazoM, NPOU3BEOEHO NEPEKIoYeHUe HA HOB0e 3HAYEHUe WUPUHbBL NOTUIU-
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Huu. Ilocne 5moeo ModCHO OMpUCco8amy TUHUIO HOBOU 3A0AHHOU MOTUUHBI.
L1t 8bIx00a U3 KOMAHObL HAOPAH «IYCMOU» 8600.

Takum oOpa3oM, paboTa ¢ 000 KOMaHIOW I'paMuecKoro perak-
Topa TpeOyeT OTCIIeKUBAHUS 3aTIPOCOB, KOTOPBIE SBIISIOTCS 1OCTATOYHO
00bEMHBIMH 11 KOMaHJ PEeNaKTHPOBaHUS U TPeOYIOT MpeaBapUTelib-
HOM TpopaboTKH.

3. Hacmpotixa pescumos pucosanusi. YTo0bl cOpMUPOBaHHBIN Yep-
TeX OBbUT BBHINOJHEH C COOJIIOJICHHEM BCeX TPeOOBaHUI HOPMAaTHBOB,
HEOOXOIUMO PALIMOHAIEHO MCIOJIB30BAaTh PEKUMbI PUCOBAaHUS U UX Ha-
ctpoiiky. K pexxumam pucosanus otHocsat: IHAI', CETKA, OPTO, no-
JSIPHYIO0 TPUBS3KY, 00beKTHYI0 npuBs3ky, BEC u HekoTopble apyrue.
YnpaBnsATh JaHHBIMU PEeKUMaMH MOKHO C ITOMOIUIbIO KHOIOK, HaXos-
LIUXCSA B CTPOKE COCTOSIHMA. Pekum cuMTaeTcsl BKIIOYEHHBIM, €CIIH
BKJIIOUEHA COOTBETCTBYIOLIAS €My KHOINKa. BiiroueHue U BBIKIIOUYEHUE
KHOIIKH pEeKHMMa OCYLIECTBISETCS IETUYKOM JIEBOM KHOMKOM MblmH. Ec-
JIM TOABECTH yKazaTeslb MBIIIM K KHOIKE peXHuMa, TO Haj Hed depes
MTHOBEHUE MOSBUTCS MOJACKa3Ka.

Kuonka SNAP (ILIAI') mo3BomsieT BKIIOYATh WIIM BBIKIIOUATH PEXKUM
MPUBSI3KA K TOYKAM CETKH C OIpEJIENICHHbIM HAacTPaMBaeMbIM IIaroM MM
yIIoBOM npuBs3koi. Ilepemelnennss Torna OCYLIECTBIIIIOTCA [0 NPSAMOY-
TOJIGHBIM CETMEHTaM C 3aJaHHbIM InaroM. Pons kHomku SNAP (ILIAD) BbI-
MOJIHAET Takxke (QyHKuuoHanbHas kiasua F9. CrnenyeT mOMHUTB, 9TO AIs
BBICOKOTO Ka4€CTBa BBINONHEHHS YepTexka Iar 00s3aTeIbHO JOIDKEeH OBbITh
BKJIIOYCH. A BOT MapaMeTphl Iara JIy4dile MEeHSTh I YA00CTBa BBITIOJIHE-
HUS IOCTPOSHUI.

Knonka GRID (CETKA) no3BonsieT BKIIOYATh/BBIKIIOUATH 0TOOpa-
YKaeMYIO B 30HE JIIMUTOB CETKY M3 TOYEK C HaCTpauBaeMbIM LIarom. Jr1a
CETKa MOXET OTJINYaThcs OT CETKH, UCIOIb3yeMol B pexxume [llar Ana-
JIOT KHOIIKM — KJ1aBumma F7.

Kuaonmka ORTHO (OPTO) BkiIO4YaeT WM BHIKJIIOYAET PEKUM OPTO-
TOHANBHOCTH. Ecam 3TOT pexuM BKIIIOYEH, TO PelakTOp HauyMHAET HC-
MpaBIATh BHOBb CTPOSIIIUECS TPSIMOJIMHEHHBIE CETMEHTBI OTPE3KOB
Y TIOJWJIMHUM 10 BEPTUKAIBHOCTH WJINM TOPU30HTANbHOCTH. [Ipu BKIIIO-
YEeHHOM PEXXKHUMeE HEBO3MOXKHO MTPOBECTH JINHUIO WM MEPEHECTH MPUMHU-
THUB TOJ] OTIpE/IeIIeHHBIM yTIIoM. AHasor — kinaBuia F8§.

Knonka POLAR (OTC-IIOJISIP) sBusiercst paclIMpeHuEM pekuMa
ORTHO(OPTO) Ha yribl ¢ HEKOTOPHIM HACTpaWBaeMbIM IAaroM. AHa-
jor — knasuma F10.

ITpu Bmovenmu ¢ momorsio kKHottku OTRACK (OTC-I1IPHB) pexxuma
OTCIIEKUBAHUS OOBEKTHOM MPUBSA3KH PENAKTOP MOKA3bIBACT, KaKask (DyHKIHS
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00BEKTHOW HPUBSA3KA MOrja Obl OBITH MCIONB30BaHA BOJHM3H MOKA3bI-
BaeMOro MpuUMuUTHBA. AHanor — kinasuma F11.

Knonka DYN (JJMNH) mo3BosieT BKJIIOUUTH PEXUM ITUHAMHYECKOTO
BBOza. Ilpu 3TOM pekume cooOIIEeHU KOMaH UX HapaMeTphl, JaHHbIC,
BBOJIMMBIE TI0JIb30BATEIEM, 0TOOPaXatoTCsl B HEOOJIBIINX OKHAX OKOJIO
Kypcopa. Ananor — kjnaBuma F11.

Kuonka LWT (BEC) BrirodaeT iy BBIKIIOYAET PEKUM OTOOpake-
HHUSI BECOB JJIEMEHTOB uepTexa. Bec sunuu — 3TO WIHUPUHA, C KOTOPOU
TUHUS OYIET BHIBOJIUTHCS HA BHEIITHEE YCTPOMCTRO.

Hactpoiika pexxrMoB MO>XET OBbITh BBIIIOJHEHA C TIOMOIIBIO TUAJIOrO-
Boro okHa Drafting Settings (PexxuMbl pricoBaHUS), KOTOPOE BBI3BIBAET-
cs mbo ¢ momoinblo myHkTa Drafting Settings (Pexxumbr pricoBaHuUs)
nofaromero meHio Tools (Cepuc), b0 ¢ moMoIbio MyHKTa Settings
(Hactpoiika) KypcOpHOTO MEHIO, BBI3BIBACMOTO C TOMOILIBIO IIENYKa
MpaBoil KHOIKOM MBIIIK, €CJIM Bbl CTABUTE €€ yKa3aTejlb Ha OAHY W3
KHOTIOK pexuMoB (kpome kHomok ORTHO (OPTO), LWT (BEC),
MODEL (MOJIEJIb)). Takxe M0OXHO HaOpaTh C KIaBHATYyphl KOMaHIY
BEI30Ba uanioroBoro okHa DDRModes ([QuamorCpen).

4. Vnpaerenue npocmompom pucyuxa. B paboueM NpocTpaHCTBE
rpaguuecKoro penakTopa rpadguieckue 00bEKTHl MOTYT UMETh KOOPIH-
HaTbI II000H BenmuuuHbl. s obecnieyenus ynoocra pabotsl AutoCAD
MMeeT crenu(uuecKue KOMaHAbl, yIPaBISIOMe 0TOOpaKEHHEM Ha JK-
paHe Hy>KHOH 4acTH PUCYHKA.

[lepemeniennss mo JHMCTY 4YEpTEKa OUYEHb JIETKO OCYLIECTBIISACTCS
C IOMOIIBI0 MHOTOKHOMOYHOM MbIH. DYHKUIUS CKPOJUIMHTA MBIIIH
MO3BOJIIET OYEHBb OBICTPO IMOMACTh B TPEOYEMYIO 30HY UepTeka, Tak Kak
HACTPOEHa Ha WCIOJB30BaHUE KOMaH] 3yMMHPOBAHHS U MapaHOPaMH-
poBaHus. Eciau mMOKpyTHTH CKPOJUTHHT Ha cedst, TO n300pakeHHe Ha dK-
paHe OyJeT yMEHbLIAThCs, OT ce0s — yBEJIMUUBATHCA, YTO COOTBETCTBY-
€T BBIIIOJIHEHUIO KOMaHbl 3yMMHUpOBaHus. Ecnu, HakaB HA CKPOJIIMHT,
nepeMenarh MbIb, TO COOTBETCTBEHHO OyIeT MNepeMemaThCsl JUCT
4yepTexa B BUJIOBOM JKpaHe, YTO COOTBETCTBYET BBHIIOTHEHUIO KOMaH/IbI
napaHopaMmupoBaHus. Eciu oCyliecTBUTh ABOMHOM HIENYOK CKpPOJUIMH-
TOM, TO PHUCYHOK OYyJIeT OTIEHTPUPOBAH Ha SKpaHe.

CroxHee NpuxoaAnTCs, KOra UCIOb3yeTcsl OObIYHAs MBIIb. UTOORI
obecneunTh KOMGOPTHBIE YCIOBHS OTOOPaYKEHHS OKHA 3peHus (001acTh
pHCYHKa, BBIBOAWMAsS Ha SKpaH), MPUXOANUTCS XOPOIIO U3YYUTh KOMaH-
JIbl YIIPABJICHUSI BUIIOBBIM SKPaHOM pelakTopa. Jiist n3aMeHeHus pazMepa
W MECTa PacIoJIOKEeHUs] BUIUMOI Ha 9KpaHe 4acTH YepTexa HCIONb3Y-
ercs komanga Zoom (Iloxaxu). Bei3BaTh pa3nndHble BapHaHTHI BBI-
MOJTHEHUS] KOMaH/Ibl MOYKHO U3 3KpaHHOro MeHio View (Bun), Bropuu-
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Horo MeHto Zoom (Ilokaxkn) magatomero MeHto View (Bun), ctanmapt-
HOW MaHeJ WHCTPYMEHTOB U _ITaHEIH MHCTpyMeHTOB Zoom (Ilokaxn).
Taxoxke MoxkeT ObITh BhI3BaHa komaHzaa Pan (Ilan) c pazmuunbiMu oI-
OusMH. 3acay’KuBaeT BHUMaHUSA W koMmaHna 'DSViewer, BbI3bIBaromIas
OKHO 00IIlero Buaa, B KOTOPOM OTOOpa)kaeTcs BECh PUCYHOK U KOTOpPOE
MTO3BOIISIET OBICTPO MEPEMECTHTHCS B JIIOOYIO YacTh PHCYHKA C JHOOBIM
MacimTaboM oToOpaxkeHus! (BBI30B 1Mo IyTH MeHIo View (Bun), namee —
Aerial View (O6mmu# Bun)). M0oKHO peKOMEHI0BATh MOAPOOHO H3YYHTh
BCE OMNIMHU MEePEeYMCICHHBIX KOMaHJ yINpaBICHUS OKHOM 3peHHs U 00s-
3aTeIbHO MONPOOOBATh AEHCTBHE KOMAH[ C Pa3MUYHBIMH OMIIHAMH, UC-
nonb3ys [24, ¢. 179-188 unu 25, c. 16-18].

5. Ocobennocmu Komano pedaxmuposanus u pucoganus. Hexoropoe
KOJINUECTBO HPUMHUTHUBOB WM TpapuyecKUX OOBEKTOB, HECMOTPS Ha
BBICOKYIO CTCTIEHb aBTOMATH3allMU, MPUXOAUTCS (HOpMHUPOBATH BpYY-
Hy1o. HenocrarouyHo mpeacTaBisITh Ha3Hau€HHE KOMAaHJbl PHUCOBAHUS.
Haubompiryro TpyIHOCTD BBI3BIBAET MMEHHO OTCIICKHBAHHE 3aIPOCOB
Y BBOJI HEOOXOIMMBIX KIIOYed M TapaMeTpoB koMmaoxa. [loatomy mpu
VM3YYeHHH BO3MOXKHOCTEH KOMAaHJIbI PHUCOBAaHUS CIEAyeT COONI0ATh
CJIEYIOILYIO TOCJIE€JOBATEIBHOCTD:

a) YSCHUTb UMs KOMaH/bI, e¢ (yHKIIMOHANBHOE Ha3HAYEHHUE, CIIOCO-
OBl BBI30Ba (IIyTh BBI30Ba B MEHIO);

0) BBISIBUTH OCHOBHBIE ITApaMeTPhI KOMaHIbI, YSACHUTh NX Ha3HAYCHHE;

B) MPOBEPUTH MapaMeTphl KOMaHAbl B JEHCTBUU, PUKCHPYS IOCIe-
JIOBAaTEIhHOCTh BBOJIA OTBETOB Ha 3alpOCHl KOMAHIBI, TTOHATH, B KaKHX
CIIy4asdx Y U KaKMX IPUMEpOB UX Jy4Ile UCTIONb30BaTh.

OpHOM U3 OCHOBHBIX KOMaH/, KOTOPBIMHU MPUXOTUTCS MOJIB30BATHCS
pu paboTe ¢ JT00bIM JOKYMEHTOM NMPOEKTA, SBIISIOTCS KOMaHIbI OTPH-
coBKH TekcTa. K HIM oTHOCSTCA:

Dtext (/ITexcT) — MO3BOISIET OTPUCOBATH TEKCT «OAWHOYHOW JIMHUIDY
B INHAMUYECKOM PEXHMe 0TOOpaKeHHS B rpaIecKoii 30He PeaKkTopa;

Mtext (MTeKcT) — IO3BOJISIET OTPUCOBATH MHOTOCTPOYHBIN TEKCT.

Hambonee npuemieMoii 1Jisl HCTIONB30BaHUS B PAZE CIydaeB SIBISIETCS
komanza Dtext. Bri3BaTh KOMaHIy MOXKHO HECKOJIBKUMH CIOCOOAMM: Ha-
OpaTh B KoMaHIHOU cTpoke Dtext n Hakath BBOA, MM BOCIIONB30BATHCS
mento Draw (Yepuenue), namee — Text (Tekcr) u nanee —Single Line Text
(Texct omuHOUHOM nuHMK). [loTOM cileyeT oTBeYaTh Ha AOCTATOYHOE KO-
JIMYECTBO 3aIPOCOB, IPUMEPHI KOTOPHIX MPUBEACHHI B Ta0I. 2.3.

Ipu ¢popmupoBaHNK YepTeka MPAKTUUECKH He OOOHTHCH 0e3 KoMaH
penaxrupoBanusi. KomaHpl penakTupoBanust TpeOyloT Habopa MPHUMHUTHBOB
JUTS TTGHEUIIINX JEUCTBUH, TO €CTh BEIOOpA MOJMHOMKECTBA OOBEKTOB PH-
CYHKA.
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Tabnuna 2.3

IIpomokon 3anpocos u omeemos komarnowl Dtext

3anpoc—oTBeT

KommeHnTapuit

_dtext

Current text style: "Standard" Text
height: 3.00

Specify start point of text or [Jus-
tify/Style]: J

(mrexet Texytmit TEKCTOBBII CTHIIB:
«Cranmapt» Beicota Tekcra: 3.00
VkakuTe Ha4anbHYIO TOUYKY TEKCTa
wi [BeipaBuuBanue / Ctiis]: B)

B otBeTt Ha nepBbIii 3anpoc oMU KO-
MaHAbI, BBEACHA OIIIUA BblpaBHI/IBaHI/IH.
Ecnu naxats nycroit «BBoay, To Ko-
MaH/i1a IeperIeT B PeXKUM BBOJA TEKCTa
— HaJaJbHas TOYKa

Enter an option [Align/Fit/Center/
Middle/Right/TL/TC/TR/ML/MC/
MR/BL/BC/BR]: M

(Beaute onmmro [BeipoBHEH-
ueiii/Brimcannsnit/Lentp/Cepenun
a/llpa-
BeIi1/BJI/BC/BIT/CJI/CC/CIT/
HJI/HC/HII]: C)

Manee TpeOyeTcst BBECTH KITFOY BHIPABHIBA-
HUsL, B OTBET HAa KOTOPBIN BBEJIEH KJtod M —
TOPH3OHTAIIFHOE M BEPTHKAIIHGHOE IICHTPH-
poBaHMe CTpokH TekcTa. pyrre xmodan: A
— TEKCT, BIIMCAHHBIA MEXITy IByMsI TOUKa-
MU C aBTOMATHIECKH OTIPEACIICHHON BbICO-
ToH; F — CcTpoKa TekcTa 3alaHHOI BBICOTBI
BBIPaBHUBACTCS MEXKTY IBYMS TOUKAMH

u ap. [13,c. 32]

Specify middle point of text: (yka-
3bIBae€M TOUKY IieHTpa Tekcra JIK
MBIIIH B paboueif 30He)

3aHpaH.II/IBaCTCﬂ TOYKa BBIpABHUBAHUSA
TCKCTa

Specify height <3.00>: 5

3amnparmBaeTcs BBICOTa TEKCTa M B CKOOKAX
YKa3bIBACTCsl 3HAYCHHUE M0 YMOTIAHHUIO

Specify rotation angle of text <0>:

3ampammBaeTcsi yroi oBopoTa TeKCTa
1 B CKOOKaX yKa3bIBaeTCs 3HAYCHHUE IO
YMOJTYaHHIO

Text: PucyHnoxk 1

BBox TekcTa

Text:

Ecnn HeoO6xoanmo emie micaTh TEKCT, TO
Ha JaJIbHEH NI 3alpOC JOCTATOUHO
menkHyTh JIK MBI B TpeOyeMoii Touke
OTPHCOBKH HOBOT'O TEKCTa U MPOJOII-
JKUTh HA0OP TEKCTA

BI)IXO,H W3 KOMaH/IbI obecreunBaeT HYCTOf/'I ((BBOH)).

HpI/I HOBTOPC KOMAaH/Abl HA’KAaTUEM. KJIaBUIIIN np06ena U «BBOZ[» HOBBII
TCKCT MMOMCIIACTCA IO CTAPbIM € TOH K€ BLICOTOﬁ, HaKJIOHOM M THIIOM
BbIpaBHMBAHU S
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Ecmm momedars 00bekTHI B oTBeT Ha 3anpoc Komanna: (Command:), To Ha
caMoM Jielie 3To OyeT 03Ha4aTh BhIMONHeHHe KomaH bl Select (BuiGpath),
(dopmupyroreli Habop 0OBEKTOB, ¢ KOTOPBIMU OYIyT BBIIOIHEHBI KaKHE-TO
JIECTBUS, ONpe/IeJICHHbIE B MPOLIecce BHIMOJTHEHMs KoMaHapl. Cama KoMaH-
Jla MOXET OBITh BBEJICHA TAKXKE C IIOMOIIIBIO KJIaBUATYPHI U OYET BBIIABaTh
TIOBTOPSFOIIMICS 3anpoc (3ampoc TOBTOPSIETCS B IWIKJIE, TIOKA HE HaXKaTh
KaBuIy «Bomy).

Komania BEIOOpa 10 yMOTYaHHUIO IEHCTBYET B pexuMe A6mo.

B otBeT Ha 3anpoc HEOOXOAMMO yKa3aTh TOYKY C TIOMOIIBIO MBIIIH M
BBECTH OJHY W3 ONIMKA BbhIOOpa. Ecim mpu ykazaHWHM TOYKH C TTOMOIIBIO
MBIIIY KBaJIpaTHAs MUIIICHb TOMAJIaeT Ha JIMHUAIO KaKOro-TO OOBEKTa, TO OH
BHIOMpAETCsl M MoJCBeunBaeTcs. ECM BHYTpH MUIIIEHN HE OKa3bIBASTCS JIU-
HUIA 00BEKTOB, TO TOT/IA YKa3aHHAS TOUKA CTAHOBUTCS TIEPBOA TOUKON PaMKH
BbIOOpa. Bropas Touka, yka3piBaemasi B 3TOT MOMEHT BPEMEHH, CTAHOBHUTCS
BTOPBIM YTIIOM PaMKH, IPUYEM PaMKa SIBIISIETCS] OOBIYHOMH (TO €CTh «BBIOMpA-
€T» TOIBKO OOBEKTHI, TIOTABIINE BHYTPh PAMKH), €CJIH BTOPask TOUKa paMKU
ObUTa yKa3zaHa IpaBee MepBOW; M CEKyIleld paMKod (TO eCTh «BBHIOMpaeT)
1 OOBEKTEI, MOTABIIHE BHYTPh PaMKH, U OOBEKTHI, TIEPECEUeHHBIE PAMKOI),
€CJIM BTOpasi TOYKA yKa3aHa JIeBee IPaBoii.

B03MOXXHOCTH OCHOBHBIX KOMaHJ| pEAaKTHPOBAHHUS PEKOMEHIYETCS
ycBouTh B xoae YCPC, ucnonssys [24, c. 605-647 unu 25, c. 36-40]
B COOTBETCTBHH C TNIAHOM, TIPEJICTaBIICHHBIM B Hadaye Mmopaseia.

6. Paboma ¢ npumumueamu: UCNOIb308aHUE CLOES, YBEMO8, MUNOE
aunUuti u opyeux ceoticme. I'padmdeckre MPUMHUTUBEI, IOMUMO TE€OMET-
pUYECKHX NaHHBIX, UMEIOT CIEAYIOIINe CBOWCTBA: I[BET, TUM JWHHH,
MIPUHAJUICKHOCTh CJIOK0, YPOBEHb M BBICOTA. VCmonmb30BaHHME CBOWCTB
npumutBoB B CAIIP mosBossier mepexaBaTh Haubojee MOJHYIO HH-
(hopMaIiio 0 TOM WIM WHOM DJIEMEHTE YepTeka U3 MOIYJS B MOIYIIb.
Hampumep, ucmonp30BaHne pa3iMyHBIX CIOEB Ui (OPMHUPOBAHHS JIH-
HUH CBSI3U (CHIIOBBIX, IEPEMEHHOTO TOKA U MOCTOSHHOTO TOKA) MPH pa3-
paboTke MojaeIr NPUHIUIHAIBLHOW 3JIEKTPUYECKOW CXEMBI TO3BOJISIET
MPOrpaMMHO Ha3HAYaTh MO0 YMOIYAHHUIO THITHI IIPOBOJOK TpU (popMupo-
BaHUU MOHT)KHBIX JJOKYMEHTOB.

CBoliCTBa TPUMUTHBOB MOXHO W3MEHHUTH C ITOMOIIBID COOTBETCT-
BYIOIIMX MHCTPYMEHTOB Ha IMaHEIH MHCTPYMEHTOB CBOWCTB OOBEKTOB,
KOoTOpasi 0OBIYHO PAacCIOIOKEHa TOJ CTaHAApPTHOM maHenbto (puc. 2.7).
Ha manenu HaxopnsTcs yetbipe packpeiBaromuxcs crucka — Color Con-
trol (Lget), Linetype Control (Bec nurun) u Plot Style Control (Ctumn
nevatn). PaboTa co crmosMu BemeTcs depe3 OTAETbHYIO HaHenb Layers
(Cnom) (puc. 2.8). 3naveHus, yCTAaHOBJICHHBIC B CITUCKAX JAHHBIX ITaHe-
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JIeH, OMPENENsIOT TEKYIHe YCTAHOBKH OCHOBHBIX CBOWCTB. ITyHKTHI
Layer (Cmnoit), Color (LIget), Linetype (Tun muaun) u Plot Style (Ctumu
neyaTH) majaronero MeHo Format (©opmar) Taxke Tal0T BO3MOKHOCTb
YIPaBJIATh TEKYIIUMH YCTAHOBKAMH 3THX CBOWCTR.

Tun nuunu Bec nmunun Crtuin neyaTtu

operties

[0 BylLayer

————— CON..NUOUS; ByLayer

Puc. 2.7. Ilanens CBOMCTB 00BEKTOB

Cnucok cBOHCTB YcraHaBnuBaeT TeKyILnUM Cloi

00BeKTa, KOTOPBIH yKa3bIBaeT

Ilepe-
KJII04a-

T101b30BaTEND eT Ha
BrisbiBaeT R
' - TIpenbl-
Juajior i N . "
‘‘‘‘‘ Aymun
- cioi

Puc. 2.8. I1anens «Cnony»

PaznuuatoT moCTOSIHHBIA M TIEPEMEHHBIN LBET U TUN JUHUHU. [loscHUM
Pa3HHUITY MEXKITy 3THMH CBOHCTBaMHU Ha IPUMEpE [BETa MPUMHUTHBA. [locmo-
SAHHbIL Yeem — 3TO KOJ 1IBETa, 10 KOTOPOMY PEIAKTOp OTOOpaKaeT NPHMH-
THB UMEHHO 3TUM IIBETOM HE3aBHCHMO OT TOTO, Ha KAKOM CJIO€ MU B KaKOM
6moke o Haxomutcs. [lepemennviii yeem — 310 1BeT ByLayer [[lo Cioro]
(MIPUMHUTHB TIPUHUMAET I[BET, KOTOPBIN HAa3HAYCH CJIOK, Ha KOTOPOM TOT Ha-
XOJIUTCS; TIPY M3MEHEHHH IIBETA CJIOSI LIBET TAKOTO MPHMHTHBA H3MEHSIETCS)
u ByBlock [ITo broky] (¢ kakmoli BCTaBKO# 0JIOKa B YEPTSK B 3TOM CiIydae
MOKHO CBSI3bIBATh CBOM COOCTBEHHBIH 1IBET).

Tun aunuy — 310 MAGNOH (IIOCIEIOBATEIHFHOCTh YEPEAYIOLIUXCS JIH-
HEHHBIX CErMEHTOB, IPOOEIIOB, TOYEK), TI0 KOTOPOMY OTPHCOBBIBAIOTCS
JuHuM B peaakTope. [IpuMepamu 3a7iaHus TUIIOB JIKHUK MOTYT CIIYKHTh
CIIEAYIOIINE OIHCAHMS:

*DASHDOT,Dash dot .
A,.5,-25,0,-.25
*DASHED,Dashed <~~~
A,.5,-25

Macka ma0ioHa TUIa JTUHUH CIISTYFOIas:

*uMms [ , orricaHue |
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BripaBHuBanue, mrpuxl, mrpux2, mrpux3.

Ecnu uncno Gonpliie Hyns, TO OTPUCOBBIBAETCS IITPUX, AJIMHA KOTO-
pOro paBHa 3aJaHHOMY YHCIY B YCIOBHBIX eIMHHMLAX penakTopa. Ecin
YHCJIO MEHBIIE HYJS, TO BBIIOIHACTCS MPOIYCK, JJIMHA KOTOPOTO paBHA
3aJaHHOMY yHciy. Ecnu 4uciio paBHO HYJIO, TO OTPHCOBBIBAECTCS TOUKA.

[lepexirouaTh TEKyIIMH THII JTMHAK MOYKHO, MCIIONB3Ys CIIUCOK THU-
[OB HA MaHeI UHCTPYMEHTOB CBOICTB 00BekTOB. Ecnu B cnmcke HET
MPUEMIIEMOTO THIIA, HEOOXOAMMO BOCIOJIB30BaThCSA TUAJIOTOM CBONCTB
TUIIOB JIMHUH, BBI3bIBaeMbIM mpu BbIOOpe myHKTa Other (pyrue)
(puc. 2.9). Mnanorosoe okHo Linetype Manager (Jucneruep tunos JIu-
HUI) <Talke MOXeT ObITb BbI3BAaHO depe3 MeHIO Format
(®opmar)/Linetype (Tumbr nuann) nin komaunoit Linetype (Tummmn).
OKHO mpenHa3HAYeHOo Ui ONEpalyii C TUIAMHU JIMHUN TEKYILETo JOKY-
MeHTa. B 1ieHTpanbHO# yacT OKHa B (pOpME CIHMCKA IPUBOAATCS UMEHA
THUIIOB JINHUH, KOTOPBIE YK€ 3arpy>KeHbl B pUCYHOK. JlJs 3arpy3ku Ho-
BOTO THIIA JIMHUHM MpeqHa3HaueHa KHonka Load (3acpysumy), ans ycra-
HOBKM TeKymuM — Current (Texywuti).

3arpy>xaeT THIT JMHUM U3 CITH-
CKa, OTIPEJeIeHHOTO B rpadu-
HECKOM PefaKTope

VcTaHaBnMBaeT BHI-
OpaHHBI B CIIUCKE THIT
B JIMHAM TeKyIUM

] Linetype Manager

Inbertfiter:

| Vnanser BEIOpaH-

{ByBlock HBIH TUTI THHUY U3
- ICONTINUOUS ————— Conlinuous CITHCKa
(216286 NG N S Zigzag ARAANANANNAN,
] Mac-
e ; T H]Ta6
1.
| Globalscale facter (10000 N\ oTpH-
1‘ : ‘eré object scale: *{1.0000 1 COBKH
‘ ) | Trrra
I cancel ][ Hep—

Puc. 2.9. luanor ynpapiaeHus TUIIAMU JITHUN

Macmitad OTpUCOBKM THIIA JIMHWUU 3aaaercs komangmoi Ltscale
(/ImacmTad), a TakKe 3HAYCHHEM B COOTBETCTBYIOIIEM IIOJ€ MPEIbI-
IyIIEro Auajiora.

Kaxxapiii mpuMHUTUB 0053aTENBHO MPUHAUICKHUT KaKOMY-THOO0 CIIOIO.
Croit MOXHO yHOJOOWTH MPO3PAUHBIM KalbKaM, U3 KOTOPBIX MOXET
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cocTosATh uepTexk. OueBUAHO, HA Pa3HBIX CIOSAX YIOOOHO pacrojaraTh
00BEKTH, 0OBEANHEHHBIC 1I0 KaKOMY-HO0 npusHaky. Hampumep, mpu
BBIMOJIHEHUU YepTexa (acaza mura yZOOHO NMPOMEXYTOUHBIC JTHHUH
(ocu cuMMeTpHUH yCTaHaBIMBAEMBIX MPHOOPOB, MOHTa)KHAS 30HA ILUTA
U T. 11.) BBIIIOJHSTH HA OTAEIBHOM CJIO€, KOTOPBIM MPH BBIBOJE HA IUIOT-
Tep OyAeT OTKIIIOYATHCS, @ OCTAJIbHbIE IOCTPOCHUS — Ha Ipyrom. Peko-
MEHJIyeTCsI C ONpEleNICHHBIM CIIOEM CBS3BIBATH CBOHM IBET, KOrga Ha
3TOM CJIO€ PAcIONOXKEHbl (DYHKIHMOHAIBHO CBSI3aHHBIC SJIEMEHTHI, MU
CBOH THI TUHUMU.

Kaxnpiit crnoit nMeeT CBOM CBOWMCTBA, KOTOPBIE ONPEACIISIIOTCS B AUATIOTE
yTpaBieHus: cBoicTBamMu cioeB (puc. 2.10), BRI3pIBAEMOM KHOIIKOM TTaHEH
Cion. [lucnierdyep CBOKMCTB CIOEB TAKKE MOXKET OBITH OTKPBIT Yepe3 MEHIO
Format (®opmar)/Layer (Croit) umi komanzoii Layer (Caoii). B ieBoit yac-
TH OKHA pacriojaraercsi 00J1acTb CTpYKTYpBl, B KOTOPOI MOKa3aHO «IEPEBOY
rpymn cioeB. B mpaBoii yacTn OkHa pacrionaractcs TaOaMuHas 00acTb,
B KOTOPOH IOKa3aHbI IMEHA M CBOMCTBA CJIOEB, OTHOCSIIMXCS K TPYIIIE, BbI-
JIETICHHOM B JTaHHBII MOMEHT B CTpyKType. OIIMH CIOH B PUCYHKE SIBIISIETCA
TeKyIIuM (TIOKa3aH B IPaBOM BEPXHEM YTITy). Texyuuti ciotl — 3TO CIIOH, Ha
KOTOpPOM I10 YMOTYaHHIO CO3AAI0TCSA HOBBIE 00bekThl. Hax Tabmuunoii obna-
CTBIO PACIIOJIOKEHBI KHOTIKH, MTO3BOJISIOIINE CO3AaTh, YAAIUTh WM YCTaHO-
BUTb TEKYILIUM CIIOH.

Co3naeT HOBBIH cII0it l [ Henaet cnoit Texylum
Kronku ¢punsrparnyu Vnanser cnop

Texymuii ciroi

JagAl
: i« AllUsed Layers

Ob6nacte cTpyxTypsl || CIHCOK CJIOEB B HX
CBOMCTB

Puc. 2.10. [{nanor ynpaBieHHAs CBOHCTBaMH CIIOEB

Crnoii MOKEeT UMETh CIIeAYIOLINe XapaKTePUCTUKHU:
Name (Mms1) — umst cios;
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On (Bxi) — cocTosiHME BKIIFOUEHHS €105 (BKIOUEH WIIH BBIKITIOUEH):
00BEKTHI, PACTIONIOKEHHbBIC Ha BBIKIIOYCHHBIX CJIOSX, CTAHOBATCS HEBH-
JUMBIMU;

Freeze in all — cocTosiane 3amMopakxUBaHuUs HA BCEX BUIOBBIX 3KpaHax
OTHOBPEMEHHO (OOBEKTHI, PACIHOJNIOKEHHBIE Ha 3aMOPOKEHHOM CJIO€,
TaKXe BPEMEHHO HE BUIUMBI);

Lock — cocrosiare OGnmokupoBaHHOCTH (OJIOKMPOBKA IpegHa3HAuYCHA
JUIS1 3aIUTH OOBEKTOB CIIOS OT YJAJICHUS U PelaKTUPOBAHUS);

Color — Texyuuii uBeT A1 0OBEKTOB CIIOS, Y KOTOPBIX B KaueCTBeE
LIBEeTa 3a/aHo 3HaueHue Byl ayer;

Linetype — Tekywmuii TUN JUHUU Ui OOBEKTOB CJIOS, Y KOTOPBIX
B Ka4eCTBE TUIIa JIMHUM 3aaHo 3HaueHue ByLayer;

Lineweight — Texymuii Bec TMHUA 1 OOBEKTOB CIOS, ¥ KOTOPBIX
B KauecTBe Beca 3a/aHo 3HaueHue ByLayer;

Plot Style — cTunp neyaty, mpuMEHsIEMbII TIPU BBIBOJE K CIIOIO;

Plot — cocTosinre 0OBEKTOB CII0S1 OTHOCUTENBHO BBHIBOJA HA BHEIIHEE
YCTPOHCTBO (BBIBOAWUTH UJIH HET).

Taxum oOpa3oM, J11000H CO3NaHHBIA NMPUMUTHB B TpauyecKoM pe-
JaKTope NPHHAIICKUT CJIOI0 M O0NagaeT LBETOM M THUIIOM JIMHUHU
(a Taxoke YpOBHEM U BBICOTOM, 4TO MpU 2d-OTPHCOBKE HE SBIAETCS CY-
niecTBeHHBIM). Ecnu mpuMUTHB 00s1agaeT mepeMeHHBIMU CBOHCTBaMH,
HampuMep, MO CJI00, TO YCTaHOBKH CBOWCTB NPUMHTHBA MOTYT OBITH
W3MEHEHBI U3MEHEHHEM CBOUCTB clloeB. Kpome Toro, u3MEHUTH CBOMCT-
Ba MPUMHUTHBOB MO03BoysieT koMaHaa Properties (OxkHoCB), OTKpHI-
Baromas HemomaisHOe OKHO Properties (CpotictBa). Eciim B rpadude-
CKOM 3KpaHe OTMETUTh OOBEKT, TO B OKHE OYIyT ITOKa3aHbl CBOWCTBa
MIPUMHUTHBA, KOTOPBIE MOKHO U3MEHSATH.

7. Ilopaoox u ocobennocmu noayyenust «meepooty Konuu 0OKyMeHma.
st monmydeHus «TBEpAOi» KOIMHU «3JIEKTPOHHOT0» JTIOKYMEHTa MOTYT HC-
MOJIB30BAaThCS PasfiMYHbIC YCTPOWCTBA: MPHUHTEPHI, IUIOTTEPHI, rpadorio-
crpoutenn. OcoOEHHOCTH BBIBOZA HA M€YaTh OIPENeIsIIOTCS Kak TpeOoBa-
HUSMH K BBIBOAUMOMY JOKYMEHTY (HEOOXOIMMOCTD COOIONECHUSI TOILINH
JIMHUM, TOYHOCTH TEpelayd OKpPY>KHOCTEH, TpeOOBaHMS K IIBETaM), TaK
1 HCTIONB3yEMBIMH JIpaiiBepaMu NeyaTaomuX yCTPOHCTB.

Jns BeiBoma Ha mtorTep wmcrmonbdyercss komaHna Plot (Ilewats),
nyHKT Plot (Ilewars) manatomero menro File (®aitn). [Ipu 3TOM BBI3BI-
BaeTCs TMANIOTOBOE OKHO revatu Plot, mpuBeneHHoe Ha puc. 2.11.

JuanoroBoe OKHO MeyaTH HpeAHA3HAYEHO IS MOJIHOTO ONperesie-
HUS BBIBOJIA: KOH(QUTYpalMHU IUIOTTEPA, JIUCTa OyMard M 4YacTH PUCYHKA,
KOTOPYIO HY>KHO BBIBECTH.
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Ctiitb Omnuyn
neyaTH nevaTH

CoxpaHeHHe HacTpoek
HeJaTy

EZPlot - Madel

BriGpats
YCTpOHCTBO
TieyaTh

3amaTs 00-
JIaCTh TNeYaTH

3agnaTh pacmolo-
xenue na gop-
Mare JIHCTa

3amare
Macirab

OpuenTars

IlpenBapurens- JIACTA

HBIH IPOCMOTP

Puc. 2.11. luanor ne4atu TeKyLUEro pucyHKa
OkHO pa3acii€Ho Ha ABE 4acCTH, U IIpaBad 4acCTh, 110 YMOJIYaHUIO, HE I10-

KaspiBaercs. UToObI ee YBUIETb, CICIYET HAKATh KHOIIKY @ B MIPaBOM
HUKHEM YTIy.

B munanore nedatn He0OX0IUMO:

— BBIOpaTh YCTPOHCTBO TedaTWm — 3akjamka. Name:, 00JacTh
Printer/plotter;

— 3a7aTh pa3Mep Oymaru B oOiactu Paper size;

— BBIOpaTh 00JacTh meuaTu — 3akiaaka What to plot, obmacts Plot
area (TpU 3TOM MOKHO BOCIOJIB30BaThCs OTHUM M3 Kitoueit: Display —
BBIOMpAET TO, YTO MOKA3aHO Ha JKpaHe; Extents — rpaHHIIBI TOCTPOCHUIT;
Limits — mumutel moctpoenunis; Window — BEIOOp ¢ TTOMOIIBI0 PaMKH
HEITOCPEICTBEHHO B TpadyiueCcKOM dKpaHe);
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— 3amaTh MacmTabd medyatw (WM BRIOpAaTh KITFOY BIHMCAHHBIN) — 3a-
kimagka Scale, oomacts Plot scale;

— 3aJ]]aTh OpUEHTAIINIO JicTa — 007acTk Drawing orientetion;

— 3a/1aTh paclojioXeHue Ha Gpopmate B obnactu Plot offset;

— 3a7aTh CTHJIb nedaTH B obmactu Plot style table (mampumep, npu
BBIBOJIC Ha TeYaTh MPUHIMIUATBEHON CXeMbl HEOOXOJMMO HA3HAYATh
CTHJIF monochrome, 9To0BI MOITYYUTEL YePHO-0EIBIN BapHaHT YepPTEika);

— MMPOCMOTPETh (PparMeHT mevyatu — KHomKa Preview;

— ecJIM IPOCMOTP 00JIaCTH MeYaTH yCTPauBaeT, TO MOKHO COXPaHHUTh
HacTpoiikd kHomkoi Add B obOmactu Page setup u mycTHTh Ha mMedaTh
kHomnkou OK.

BOl'lpOCI)I H 3aJaHudA 1Jid CAMOIIOATOTOBKH:

1. YUem HeoOX0IMMO OBNAAETh il KOM(MOPTHOU paboTHl B rpaduye-
ckoM penakrope CAIIP?

2. Jlaiite onpenenenne uHTepQeiicy.

3. Uto oTHOCAT K cpeicTBaM MHTepdeiica rpadhuIecKoro pemakropa
CAIIP?

4. Kak MOXeT ObITh H3MEHEHA CTPOKA MaJaloNuX MEHIO?

5. Kakumu MOTyT OBITH TaHETTH HHCTPYMEHTOB?

6. Kak BrIBecTH TpeOyeMyro maHelb HHCTPYMEHTOB Ha KpaH?

7. Kak MI3MEeHUTH COCTaB MHCTPYMEHTOB Ha TMTaHEIN WHCTPYMEHTOB?

8. Uto oroOpaxkaeTcs B CTPOKE COCTOSIHUS?

9. Kak U3MEHHUTH COCTaB KHOIIOK B CTPOKE COCTOSTHUS?

10. [IpuBeauTe B COOTBETCTBHUE MOHATHE U €TI0 CMBICH (B TaOIHIE):

IlonsTHE CMbIca
1. I'padu- a — aJIeMeHT uHTepdeiica rpaduIeckoro peaakropa, co-
yeckas JiepKalluil THCTPYMEHTHI (KHOIIKH ), o0ecTeynBaroIue
30Ha BBI30B KOMaH/1 peIaKTOpa Ha UCIIOJIHEHUE
2. Ko- 0 — cTpOKa, pacToJIOXKEeHHAs TI0]] KOMaHIHOHN CTPOKOH
MaHAHas (camast HIDKHSS) M coJieprKallasi KOOpAMHATEI Kypcopa
CTpOKa Y KHOIIKH BKIIFOUCHHSI/BBIKIIFOUCHUS PEXKUMOB YSPUCHHSI
3. Hanenb | 5 yaery BOOOpakaeMo IKpaHHOM TUTOCKOCTH YepTeka,
HHCTPY- NpeIHa3HauYeHHast U1 BBIIOJIHEHUS IOCTPOSHUI
MEHTOB

4. Ctpoka ' — 3JIEMEHT UHTepdeiica rpapuecKoro perakropa, pac-
COCTOSIHHSI | TTOJIO’KEHHBIN HAJl CTPOKOH COCTOSHUS, 00eCTIeUnBaIOIIA
JIAAJIOT TIOJB30BATENSI C PEAAKTOPOM C ITOMOIIBI0 KOMaH]T
MOCPEICTBOM BBLIaYH 3aPOCOB M COOOIICHHIA
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11. KakoBo coaepxaHue KypCOPHOTO MEHIO?

12. Ha xakoM s3BIKE BEACTCSI IHUAJOT C TpadUIECKUM PEAAKTOPOM
CAIIP?

13. KakoBbI criocoObl BBOJIa KOMaH 1 B rpayuueckoM peaakrope?

14. Kakas xnaBuIa CIyXUT AJIA NpPEPhIBAHUS IACHCTBUS KOMAHJbI
B Tpaduyeckom penaktope?

15. Kakue KIaBuIyd MOTYT BBITOITHATH (GYHKITHIO BBOJA B Tpadude-
CKOM penakTope?

16. Kakue KIaBHIINM MOTYT MCIOJB30BAThCA JUIA [TOBTOpA MPEAbIAY-
e KoMaHab?

17. Yto o3HavaeT mapameTp, 3a0paHHBIN B CKOOKH < >, TIPU BBIBOJE
3arpoca KOMaH/IbI B KOMaHIHYIO CTPOKY?

18. UTo 03HauaeT TEpMUH «IIpO3padyHas KoMaHaa»?

19. Uto 03HAaYaET TEPMHUH «ITyCTOH BBOI»?

20. Yto Takoe «KIOUYEBOE CIOBO»?

21. Ilepeuncnute ciocoObl BBOJA KOOPAMHAT TOYKH.

22. 1711 4ero CiyxaT pexXUMbl pUCOBaHUS?

23. [IpuBeaute crocoObl MEPEKITIOYCHUST PEKUMOB PHCOBAHUS.

24, KakuM 00pa3oM IPOU3BECTH HACTPOUKY PEKUMOB PHUCOBAHUSA?

25. Kakue pexxuMbl 00bEKTHOW TPUBSI3KK BBl MOXKETE Ha3BaTh?

26. 1yt 94ero CIryXuT madion?

27. Yto obecrieynBaeT KOMaHa MaHOPaAMHUPOBAHHS?

28. Yto obecrieynBaeT KOMaHAa 3yMMUPOBAHUS?

29. Kakas KoMaHZa TO3BOJISIET OBICTPO BEPHYTHCS K MPEAbIIyIIEMY
BUJY Ha 3KpaHe?

30. [Tepeuncnure crmocoObl BEI30Ba KOMAaHJ YIIPABICHUS BHIOBBIM
SKPaHOM.

31. KakoB mnaH n3y4eHust 0COOEHHOCTE KOMaH (bl PUCOBAHUSL?

32. KakoBa ocHOBHasi 0COOEHHOCTb KOMaH/T PeIaKTUPOBAHMS?

33. KakoBbl criocoObl BBI30Ba KOMaHJIbI BbIOOpa HNPUMHUTHUBOB IS
peIaKTHPOBAHMS?

34. KakoBbl pa3nuuusi pexXHMMOB BBIOOpa: paMKa M cEKyIlas pamka?
B kakux ciydasx sydiie UCIoIb30BaTh TOT WIM MHOW PeXUM?

35. Uto oTHOCHUTCS K CBOMCTBaM NPUMHUTHBOB?

36. YUro Takoe cnoii?

37. Urto TaKkoe THIT THHAN?

38. Kakumu MOTYT OBITH IIBET ¥ TUII JTUHUU?

39. Kakwue cBoWcTBa MPUCYIIH CIOO?

40. Kakum 00pa3oM MpOU3BOOUTICS yHpaBJICHHE CBOHCTBAMH CIIOEB
Y IPUMUTHBOB?
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41. Kakast cBsI3b CYLIECTBYET MEXKIY CIOEM, I[BETOM U THUIIOM JINHUU
MpUMHUTHBA?

42. Kak BbI3BaTh QHAJIOT ITIe9aThH?

43. Kakue yCTaHOBKHU JOJDKHBI OBITH 3a/IaHbI B THAJIOTE TICYaTH LIS BHI-
BOJIa Ha MeYaTh NPUHIMITIAILHON cxeMbl, BoioitHeHHOH B CADElectro?

Jleknus 3.
Pab6oTa ¢ 0a30H 3J1eMEHTOB: 0COOCHHOCTH CO3AHUSA
) | l'lp]/IMeHeHl/Iﬂ

IInman:

1. Bugel v cBoO¥CTBA 0a3 JaHHBIX B UCHONb3yeMbIX maketax CAIIP.
2. bnok kak anemeHT rpadudeckoii 6a3bl nannbix makera CAIIP.
3. Opraam3zanys rpadrdeckoi ONOIMOTEKH Yepe3 IEHTP YIPaBICHISL.

1. Buovl u ceoticmea 6az oanuvix 8 ucnoavzyemvix naxemax CAIIP.
JIt000e mpoekTHpoBaHNE HEBO3MOXKHO 03 mH(pOpMaImoHHOTO obecrie-
YeHHWS W CHCTEMBI yNpaBJICHUsS WHPOPMAIMOHHBIMU MaccuBamu. Ha-
mpumep, B makete CADElectro HaxoasTcs HECKOIBKO 0a3 JaHHBIX:

— 0a3a JaHHBIX YCIOBHBIX TIpaduyeckux 00O3HAUCHUIl armaparoB
(6ubnmorexka YI'O) — comepXUT M300pa)keHHs ammapaToB, IpHUMeEHse-
MBbI€ TIPU TPOSKTUPOBAHUY CXEMBbI 3JICKTPHUUYCSCKON MPUHIIUITHAIEHOM.

— 0aza JaHHBIX M300paXEHHWH amnmapaToB Ha KOMIIOHOBOYHBIX Hep-
Texxax (0a3a JaHHBIX M300paKEHHUN) — COJIEPIKUT U300pakeHus armapa-
TOB Ha COOPOYHBIX YEPTEKAX M CXEMaX PACTIOJIOKECHHS.

— 0a3a JaHHBIX THUIOB amlapaToB, KOTOpas SIBJISAECTCS CBS3YHOIIUM
3JIeMEHTOM 0a3, YKa3aHHBIX BBIIIE, — COACPIKUT TUIIBI alapaToB, KOTO-
pbI€ BHIOUPAIOTCS MTPH MTPOSKTUPOBAHUH MPUHIIMITHATBHON CXEMBI.

— 0a3a JaHHBIX MPOBOJOB, Kabesel u KIeMM, HCIONb3yeMbIX B Pe-
nakrope Taomun CoequHeHHH.

Perucrpauymqa nons3oes x|

Beeaure HuMA:

[sTDC

Beeaure naponib:

« OK X Ormena

Puc. 2.12. OxHO BBOZA mapoist
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[lepBrie nBe Ga3bl MpencTaBiIsIOT coOON OMOMMOTEKy OJIOKOB (hopmaTa
dwg, UCTIONMB3yeMBIX Ha COOTBETCTBYIOMIEM TpadrdeckoM IOoKyMmeHTe. J[Be
BTOpBIE 0a3bl SABIISFOTCS TEKCTOBBIMU MH()OPMAIMOHHBIMHA MACCHBAMHL.

Cucremoii yrpaBJieHus JaHHBIMH 0a3aMu, CBSI3BIBAIOIMMH HX BOCAHHO,
sieisiercss CYBJI Imbase. OHa o0ecrieurBaeT 1eNTOCTHOCTh TAHHBIX (TIOTHOTY
W JIOCTOBEPHOCTH), 3alIUTY JAHHBIX OT HECAHKI[MOHHPOBAHHOTO JOCTYIIA
(cucrema maponeii), ynoOHBIA TONB30BaTeNbCkuil uHTEpdeic (mogo0HO
poBoaHUKY Windows), pactpenelicHHy 0 00paOOTKy TaHHBIX.

3arpy3ke 6a3bl JaHHBIX MpEIIecTBYeT BBOA Hapois (puc. 2.12). Pa-
0ota c 0a3oif maHHBIX NoAOOHa paboTe ¢ mpoBoxHuUKOoM Windows
(puc. 2.13). OHa UMeeT MEePapXUIECKYI0 CTPYKTYpPY, MPEIACTaBICHHYIO
KaTaJloraMH, ManKamy, TaOJWIaMH, B KOTOPBIX COJEPIKaTCs 3aroiHsIe-
MBI€ TI0 TUIY JaHHBIX Tona. OOBIYHO IS anmnapara MpUCyTCTBYIOT Clie-
IYIOIIUE TIOJsI: HANMEHOBAHNE, YCIOBHAS 3aIMCh IS 3aKa3a, TOKyMEHT,
COTJIACHO KOTOPOMY TPOMW3BE/ieHa 3amuch (0003HAUEHHE TEXHUYECKOTO
yCIIOBUSI WJIM HOMeEpa KaTajora), JaHHbIE O IOCTaBIIUKE, COJACp KaHUH
JparMeTajuioB, Macca, MMEHa OJIOKOB W 3HAYEHHs aTpUOYTOB, a TaKkKe
HEKOTOpBIE IPyTHUE MOJIE3HBIE TAaHHBIe, COOpaHHBIC B IIPUMEYaHUH.

[Nepemermarbesi MO BIOKEHHOCTH KATaJIOTOB MJIM TArloK MOYKHO, HaXKaB
«+» (pacKphIBaeT BJIOKEHHOCTh) WM «—» (CBOpAYMBAacT BIIOKEHHOCTB)
BJICBOM dYacTH OKHa, 100 miemukoM JIK MeIm 1mo n300paskeHHIO TAIKH,
Karajora M T. . B 9TOW e 4acTH, 100 BHIOpaTh MBOMHBIM wHiemdkoMm JIK
MBIITIH TI0 H300paKEHHTO TpeOyeMOH TTarku B TIPaBOi YaCTH OKHA.

IMpr HEOOXOIUMOCTH TIO0 KAXKIOMY alllapary MOXKHO MPOCMOTPETH MO~
poOHBIE CBeeHus, pUBECHHBIE B Katanore «H(popManekTpoy 1M 3apy-
OexHBIX Karajorax. J[s 3Toro HeoOXOAWMO OTPHITH TAINKY WIIH TaOIHITY

s

C HeOOXOMMOM TPYIIION armapaToB M BOCIIOIB30BATHCS KHOMKOW
(Brmounts/Beikimounts  M300pakeHHe) Ha TMaHeNW HHCTpyMEHToB. [Ipu
9TOM BBICBETATCS M300pakeHue (puc. 2.14) u kpaTKue CBEACHUsI 10 armapa-
Ty (TPYIIIIE armapaToB) B BEPXHEH 4acTH OKHA.

Heo0xoamMo HECKONBKO CIIOB CKa3aTh M 00 -OCOOEHHOCTSIX OMOIHO-
TeKH n300pakeHui. XOTs 3JEMEHThI OMOIMOTEKH U SIBIISIOTCS OJOKaMu
WCIONIB3yEeMOT0 B CHCTEME TpadUuecKOro pelakTopa WIH COCTaBHBIMHU
MPUMHUTHUBAMHU H, COOTBETCTBEHHO, TIOJUHUHSAIOTCS TPEOOBAHUSAM HX CO3-
JIaHWsI, OTOBOPEHHBIM B PEJIAKTOpPE, OHU BCE K€ MMEIOT HEKOTOPHIC CIIe-
nupuIeckrne 0COOCHHOCTH TO CO3/[aHWI0 TpaduKd M 3aaHUI0 MMEHU.
Hampumep, mist 610ka ycinoBHOro rpadudeckoro obo3nauenus (YIO)
MPUHIUITHAIEHON IEKTPUUECKON CXEMBI XapaKTEPHO CIEAYIOIICe:
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Puc. 2.13. Bug CYBJ] Imbase

2 Cepun PN =oix|
= dlaatsl s @i A==
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& e | e las  fenacc |Pene mponeseyouroe 4

Puc. 2.14. BezoB undpopmaruu o annapary B CYB/] Imbase

— JIOJDKHA OBITH OOecIieYeHa KpaTHOCTh ISATH Pa3MEPOB MEXIY BBI-
Bomamu YI'O ammapara;

— JIOJKHBI OBITh B HAJIMYUU 00S3aTENIbHBIC aTPUOYTHI: TO3UIIMOHHOE
ob6o3HaueHue (ums POS), 0003HaueHHE 3a)KMMOB annapata (ums Zn, T1e

104



n — HOMEp 3aXuMa), ToUKa paspbiBa (UMl Zpn, TAe N — HOMEp 3aKUMa)
JTUHUH CBS3M, TiepekpecTHas ccbuika (nMsa XREF) mis anmapara, ¢op-
MHUPYEMOT0 Pa3HECEHHBIM CIIOCO00M;

— wuMa Oloka [JODKHO TOJYMHATHCS — CIIEAyIOIed  Macke:
cl c2 c3 c4, tne cl — mo3unMoHHOE O0O3HAYCHHE, MPHCBANBaEMOE
armapary cortacao ['OCT 2.710; ¢2 — crmoco6 n300pakeHusT Ha CXEME;
c3 —HMICHTU(PHUKAIMOHHBIA KOJ 3KUMOB 3JIEMEHTA, TPUCYTCTBYIOIIUIA
U B 3amucsix 0a3pl JaHHBIX amnapaToB; ¢4 — HHAMBUAYAIBHBIA KOJ dJie-
MeHTa, O1arozapss KOTOpoMy 00ecIieunBaeTCsl YHUKaJIbHOCTh IMEHH.

2. Brok kak snemenm epaghuueckoti 6azvl oannvix naxkema CAIIP.
Haunbonee wacTo MCmonb3yeMbIMU CPEICTBAMH, MO3BOJISIFOIIUMH aBTO-
MaTU3UPOBaTh PaboOTy ¢ rpaUuecKuM PelakKTOPOM, SIBIISTFOTCS: HCIIOINb-
30BaHHE OJIOKOB KaK CTaHJAPTHBIX 3JEMEHTOB TOKYMEHTOB IIPOEKTa,
WCIOJIb30BaHNe IpadUuecKiX MEHIO Kak d((EeKTUBHOTO CpeACTBa Opra-
HU3alUu OMOIMOTEK OJIOKOB, MCIIOIb30BaHUE CPENICTB IMPOTPAMMHUPOBa-
HUS ISl CO3IAaHMS WHTEJUIEKTYallbHBIX KOMaHJ W COOCTBEHHO IIPO-
rpamMM, pelIaloNIuX IPOSKTHEIC 3aauH.

bnoxom aensiemces cOCTaBHOM MOMMEHOBAHHBIM MPUMUTHUB Tpaduye-
CKOTO pelakTopa, Mpe/ICTABISIONUI dIIeMeHT Tpaduieckoil 0a3wl JaH-
HBIX M COXpaHeHHbII B Gopmare dwg Ha AHMCKE B IaIKe, ONpPEaeNICHHOM
B cucTeMe. BIoK MOXKeT HCIONIb30BaThCs B YePTEkKe MHOTOKPATHO, €T0
MOJKHO BCTaBHUTH B YEPTEXK IO JIIOOBIM YIIIOM M B JI0OOM MaciiTa0e,
YTO TI03BOJISIET COKPAaTUTh BpEMS Ha CO3/aHHE YepTexka, YIPOCTUTH pe-
JNAKTHPOBaHUE W COKOHOMHUTH TaMATh Ha Jucke. OmnpeneiawB HOBBIA
OJIOK C TeM K€ MMEHEM, YTO M CTapbli, MO)KHO 3aMEHHUTH OJIOK BO BCEM
YepTexe.

KpoMme mpocThIX TpUMHUTHBOB IpaUuecKoro peaakTopa B OJIOK Mo-
KET BXOIOUTDH CIELHAJIbHBI NMPUMUTHB, Ha3biaembvlil ampudymom. OH
SIBIISIETCS] TEKCTOBOW MEPEMEHHON — «IUYEHKOI», B KOTOPYIO IPA BCTaBKE
0JI0Ka MOYKHO 3alKcaTh HEKOTOPYIO CTPOKY. DTO IMO3BOJISIET, OAHAXKIBI
co3zaB OJIOK, B KOTOPBI BXOIUT aTpUOYT, C KaKAOH BCTaBKOM CBS3bI-
BaTh HOBYIO TEKCTOBYIO CTPOKY (IlapaMeTphl OTPUCOBKH CTPOKH OIpe-
TEJISIOTCS aTPUOYTOM M €TUHBI TSI BCEX BXOXKIEHUI 0JIOKA).

Jist paboThI ¢ OJ10KaMU TpeTHA3HAYEHBI CIACAYIOIINE KOMAaH/ B

Attdef — co3nanue atpudyra;

Block — co3nanue 610Ka;

Ddatte — pemakTrpoBanue 3Ha9EHUN aTPHOYTOB KOHKPETHOTO OJI0Ka;

Insert — pa3menieHue Onoka B YepTexKe;
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Minsert — pa3mertieHue 6J0Ka B UepTekKe MaCCHBOM;

Whlock — 3ammce 0j10ka Ha JIUCK.

HeobOxomumo 3aMeTHTh, 4YTO OTAEIHHO NPUMUTHBBI, BXOISIIUE
B OJIOK, perakTHpoBaTh HeNb3s. [Ipn BcTaBke O10Ka COOCTBEHHO B Uep-
TeX B JCHCTBUTEIHHOCTH BCTABISIOTCS HE NMPUMHUTHBBI, 00pa3ylomine
OJIOK, a caM OJIOK, TO €CTh OINpeAeNseTcs TOYKAa BCTABKH, UMs OJIOKa
u apyrue coiictBa. [Ipu pemaktupoBanuu Onoka OH OyIeT paccMaTpH-
BaThCS KaK OAMH 00bekT (Hampumep, komangamu Move (Ilepenecn),
Erase (Cotpm)). YUToOBl paboTaTh C OTACHBHBIM NMPUMUTHBOM OJI0OKa,
He00XOJUMO MEPEHECTH B PUCYHOK He caM OJIOK, a IMEHHO IPUMHUTHBBI
13 ompeAeneHus 0JI0Ka. ITO MOKHO OCYIIECTBHTH ABYMS CIIOCOOaMU:

— pa3MecTuTh 070K B uepTerke komannoil Insert (BeraBb) u 3arem
BOCTIONIB30BaThCs KoMaHnoil Explode (B3opBats). [Ipu sTOoM 610K yaa-
JISIETCSI U3 YepPTeka, a Ha €ro MECTO BCTaBJISIFOTCSI MPUMUTHUBBI U3 OTIpe-
JeJIeHUs 0JI0Ka;

— Ha 3anpoc koMauzbe! Insert (BeraBb) nepen umeneM 0J0ka HYXHO
BBecTH MeTKY (*). IIpn 3TOM B 4epTex OyIyT BCTaBICHBI IPUMUTHBHI U3
ompezaeneHus OJI0Ka, a He caM OJIOK.

OcCHOBHBIE 0COOCHHOCTH, CBSI3aHHBIE C YCTAHOBKOW CBOWCTB MPUMHU-
THUBOB TIPH OIPEJIeIIeHNH 010K, 3aKIIF0YAIOTCS B CIIEAYIOIIEM:

1) ecu IPUMUTHBBI, U3 KOTOPBIX COCTOUT OJIOK, IMEITH MTOCTOSTHHBIE
cBoiicTBa (I[BET, THII JIMHUH — HE 110 OJIOKY M HE TI0 CJIOK0) U MPHU BCTaB-
Ke B OJIOK HaXOJWINCh HE Ha cioe «0», To mpHu BcTaBKe OJI0Ka OHU Oy-
IIyT OTPUCOBaHBI HE Ha TEKYIIEM CJIO€, a Ha TOM CIJIO€, Ha KOTOPOM OBLIH
OTIpEe/IeTICHBI, ¥ TeM I[BETOM, KOTOPHI OHM UMEINW TPH 3aliCcH B OJIOK.
Komanpnoit Change (U3MeHnn) Henb3s U3MEHUTH WX IIBET U THII JIMHUW;

2) eciy MPUMHUTHBBI, N3 KOTOPBIX COCTOUT OJIOK, IMEITH TIepeMEHHbBIE
cBoiicTBa (IBET, THII JIMHUU — MO OJIOKY MJIM IO CJOI0) M IIPH BCTaBKE
B OJIOK HaxoAWiHCh He Ha cioe «0», To MpH BcTaBKe OJOKa OHH OyIyT
OTPHCOBaHBI HE HA TEKYIIEM CIIO€, a Ha TOM CJIO€, Ha KOTOPOM OBLIH
OTIpE/ICTICHBI, ¥ TEM I[BETOM, KOTOPBI OHM UMEINW TIPH 3alich B OJIOK.
Komanpoit Change (MU3MeHn) MOXHO U3MEHHUTPH WX [IBET U THUII JINHUY;

3) ecl MPUMHUTHUBEI, U3 KOTOPBIX COCTOUT OJIOK, UMENH ITepeMeHHBIC
CBOICTBa W TNPH BCTaBKe B OJIOK HaxXoMwiHuch Ha cioe «0», To mpu
BCTaBKe OJI0Ka OHU OyJyT OTPUCOBAHBI Ha TEKYIIEM CJIOE, C I[BETOM
TEKYIIETro CJOs, U I[BET MOXHO OyAeT MEHSATh N3MEHEHUEM IIBETa CJIOS
i komaHaoit Change (M3menn).

OTH CBOMCTBA ONpPEAENICHbl CBOMCTBAMU HYJIEBOTO CJIOS, KOTOPHIN HE
MOJKeT OBITh yAaJieH WK IepernMeHoBaH. VIMEHHO OH TipeHa3HadeH /s
paboThl ¢ OI0KaMH, ¥ TO HEOOXOAUMO TIOMHUTH IIPH CO3AaHUN OJIOKOB.
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IlocnenoBaTensHOCTD co3aaHusl OJ0Ka Kak JIeMEHTa TIpaduyecKoit
0a3bl JaHHBIX IPUMEPHO CIEAYIOLIAs.

1. B coorBerctBuu ¢ tpeboBanusiMu ['OCT ysacHuUTH TpeOoBaHUS
K N300paXCHUIO M pa3MepaM AJIEMEHTAa.

2. TIpoBepuTh YCTaHOBKH CJIOs, IIBETA, THUMA M TOJIIWHBI JHHUH
B CIIMCKaX MaHeJIel HHCTPYMEHTOB CBOWCTB OOBEKTA U CIIOU.

[E=tuesoo | | Y | Ey v |

[TpyMHUTHBBI TOILKHBI OBITH OTPUCOBAHBI Ha ciioe «0» (HOJIB), y KOTOPOTO
JUIsL LIBeTa, TUMA M TOMIIWHBI JMHUM JOJDKHBI OBITH 3aJaHbl 3HAYCHHS
ByLayer. Takoe omnpeneneHie CBOHCTB HEOOXOMIMO ISl TOTO, YTOOBI OJIOK
TOCJIe BCTABKU Ha CXeMY MPUHUMAJI CBOMCTBA TEKYILETO CIIOS.

Ecmu ycraHoBKH He COOTBGTCTBéOT yKa3aHHBIM BBILIE, X HEOOXOANMO

W3MEHUTB, ILEKas» Ha KHONKAX =1 COOTBETCTBYIOIIMX CIMCKOB MaHENeH
WHCTPYMEHTOB U BBIOUpask TpeOyeMble TyHKTHI.

3. IlpoBepuTh yCTAaHOBKM TApaMETPOB UEPUCHUS, «ILEIKHYBY» MPaBOMl
KHOTIKOH MbIM KHONKY SNAP (LLIAT) [SHAF] CTPOKE COCTOSTHHS 1 BBIOpaB
myHKT Settings (ITapameTpsl) n3 koHTEKCTHOTO MeHIO (puc. 2.15). Ilpu sTom
nosiButcst okHO Drafting Settings (Ueprexunsle HacTpoliku). B sToM okne
yCTaHaBIMBaeM KpaTHOCTb miara 1. J{jist ydinero yTeHust paccTOSIHUS MEXIY
JJIEMEHTaMH 4epPTeKa MOXKHO PEKOMEHJIOBATH B 3TOM )K€ OKHE BKIIOUUTH
pexum CeTka M YCTaHOBUTD IIar CETKM KpaTHBIM 5-TH. B mporiecce paboTsr
WHTEPBAJIOM Illara PEeKOMEHIYETCS BapbHPOBaTh B COOTBETCTBHU C MHUHH-
MAaJIbHBIM Pa3MEPOM OTPHUCOBKHU.

Puolar Snap On
[arid Sram i
[t

Puc.2.15. KOHTEeKCTHOE MEHIO

4. CoOCTBEHHO OTPHCOBATH MPUMUTHUBHI IpadUIecKOTO H300pake-
HUs OJIOKOB ammapaTa KOMaHJaMH PHCOBaHUs (majaroniee MeHo Draw
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(Yepuenne)), mpyu HEOOXOTUMOCTH PENAKTUPYS M300paKeHHEe KOMaH 1a-
MH penaktupoBanus (magaromiee MeHo Modify (M3mennts)). B xauecT-
Be MpHUMeEpa Jjaniee IEMOHCTPUPYETCS TIOPSIIOK CO3JIaHus 0JIOKa KOHTaK-
Ta peine BpeMeHH (puc. 2.16).

™

0%

| e
]

Puc. 2.16. Pazmeps! YI'O xoHTaKTa pene BpeMeHH

5. Co3pats atpuOyThI Osioka. Hanpumep, mis co3panust arpudyTa 3a-
JaHusl TIO3UIHOHHOTO 0003HaueHHs BOCHONb3yeMcsi KomaHaoi Attdef
(mento Draw/Block/Define Attributes). [lpu 3tom Oyner 3arpykeHo
MAIOTOBOE OKHO ompeneieHus aTpudytoB (puc. 2.17). PaccmoTtpum
HECKOJIBKO TOAipOo0OHEee Ha3HAUCHUE Pa3/ICioB TAHHOTO OKHA.

Pazgenr Mode (Pesxxum) — B paserne UMEIOTCS YeThIpe ¢urara CBOHCTB
aTpuOyTa, Ha3HaYEeHNE KOTOPBIX CIEIyIoIee:

— Invisible (CkpbITBIi) — 3HAUCHHE aTPHOyTa ¢ TAKUM ITapaMETPOM
B UepTEkKe HE 0TOOpaKaeTCs;

— Constant (ITocrostHHBII) — aTpuOyT mony4aeT (UKCUPOBAHHOE
3HaueHHe (HampuMmep, 3HaYeHne u3 mois Value pazmena Attribute), ko-
TOpOE HEJb3s PelaKTHPOBATH MOCIIE BCTABKHU OJI0OKa B YEPTEK;

— Verify (Kontponupyemsiii) — mpu BcTaBke 0J0Ka IPOBOAMUTCS TPO-
BEpKa MPaBUJILHOCTH 3HAYEHUS, €CIM HMMEETCs IpeayCTaHOBICHHOE
3HA4YEHUE M0 YMOITYaHUIO;

— Preset (YcraHOBNeHHBIN) — aTpuOYT aBTOMATHYECKH IOJIy4aeT
3HaYeHUE 10 YMOJIUAHHIO, ONpeIelIieHHOE, HAalpuMep, B moiie Value pas-
nena Attribute, HO mocjie BCTaBKU OJI0Ka €ro MOYKHO H3MEHHTh KOMaH-
T0¥ peIaKTHPOBAHUS aTpUOYTOB.
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Attribute Definition

Mode Attrbute

[ lrevisible Tao POS

[ Constant Prampt; BEEOMTE NOSMUMOHHOE OG03HEYEHH

Werify

[ ] Preset Walue: kT1 @

Inzertion Point Text Optiong

Specify On-screen Justification: Middle L
Tent Style: STAMDARD w

e ][4
(s ] [

Lock position in block,

[ Ok ] l Cancel ] [ Help

Puc. 2.17. lnanor onpeaeneHus aTpuOyToB

Paznen Attribute (ATpuOyT) — COAEPKUT YETHIpE MO, KaKI0e W3
KOTOPBIX UMEET CIeyIolIee Ha3HaueHue:

— Tag (Ms) — B moJjie 3aHOCUTCS 3HAUCHHE NMEHH aTpruOyTa, KOTO-
pO€ HCIONB3YeTCs IS U3BJICUEHHs aTpruOyTa W HE JOJDKHO COAEPIKaTh
B 3HAaUYEHHH NPOOEIIOB;

— Prompt (ITonckaska) — BBOAUTCS TEKCTOBas paciiupoBKa MMEHU
aTpuOyTa, KOTOpas BBIBOAUTCS IJIsl 3ampoca B KOMAaHTHOW CTpOKE,
a Takke 0ToOpakaeTcsi B OKHE peIaKTHPOBAHMS 3HAUYSHHH aTpUOYTOB;

— Value (3nadyenue) — Ucmonb3yercs il yKa3aHus ‘3HAUeHUs, Tpea-
JIaraeMoro o yMOJIYaHHUIO ITOCIIE BCTABKH OJI0OKa B YEPTEK.

Pazgen Text Options (Omiuu TekcTa) — MapaMeTpsl pasaesia NCIoJb-
3yrOoTCs A1t POPMATHPOBAHUS TEKCTA:

— Justification (BeipaBHHBaHKE) — U3 BBINANAIONIETO CIIHCKA MOYKHO
OTIPENIeNIUTh CIOCO0 BHIPABHUBAHUS ISl TEKCTa 3HAUEHHSI aTpUOyTa;

— Text Style (Ctuip) — 13 CIIUCKa MOXHO BHIOPATh CTHIIb TEKCTA;
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— Height < (BeicoTa) — B 1OJE€ MOXHO BBECTH BBICOTY TEKCTa
(B OunmuMeTpax) 3HaYCHHS aTPUOYTa WM CUYUTATh €ro C SKpaHa, IIeiK-

[ renc ],
HYB 10

b

— Rotation (IToBopoT) — B moJie MOYKHO BBECTH yroJl TOBOPOTA TEKCTa
(B Tpamycax) 3HAYEHHUS aTPUOyTa WA CUUTATH €r0 C DKpaHa, IIEIKHYB
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Paznen Insertion Point (Touka BcTaBkM) — 3TOH TOYKOH arpuOyT
MIPHUBS3BIBACTCA K OyAylnemy OJIOKy. 34€Ch MOXHO BBECTH YHCIIOBBIE
3HAYCHHSI KOOPAMHAT B COOTBETCTBYIOIME CTPOKH MIJIM BOCIIOJIB30BaTh-
cs Kimrouom L2l Spesify Drescreen | yroGEr mocite BRIXOA M3 [MATIOTA yKa3aTtb
TOYKY BCTaBKH HETIOCPEACTBEHHO B rpa)muecKoi 30He.

@®mar Align below previous attribute definition (BeipaBHHBaHHE IO
MIPENBIMyIeMy aTpuOyTy) — TIOCIE OIpEeeNeHns] TepBOro aTrpudyTa
CTaHOBUTCS akTHBHEIM. llleKkHUTE HA HEM, YTOOBI TOMECTUTH CIIEIyIO-
LU aTpUOYT MO MPEABLIYIIINM aTPUOYTOM.

ITocne Toro, kak 3HaueHUS BO BCEX NOJSAX OMPEICICHBI, HYXHO
menkHyTh JIK Meimm no kaonke OK.

AHAJIOTMYHO MOXKHO CO3/1aTh OCTaJbHBIC aTPHOYTHI, 3a]1aB UM COOT-
BETCTBYIOIIIME CBOWCTBA U IapaMeTpBhI.

6. Co3math Onok. JImst 5TOro HeoOXOAMMO BOCIIONIBE30BATHCS KOMAHIOM
Whlock, HaOpanHol B KOMaHTHOH cTpoke. IIpm 3TOoM OymeT 3arpykeHo
JIATIOr0BOE OKHO CO3/IaHIs OJ10Ka U COXpaHEHHs €ro Ha Jucke (puc. 2.18).

EH Write Block @E|

Source
C Block:
(O Entire drawing
(%) Dbjects
Bass point Objects
Pick point Select objects
% [s450 @ Betain
v [17050 O Convert to block
© Delete fiom draning
Z [2m 1 object selected
Destination
File name and path
D:\new block.dwig v 2
Insert units:
[ ok J[ cancel | [ Heb |

Puc. 2.18. Inanor 3anucu 0J10Ka Ha AUCK
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Paznen Source (VMcTounnk) — B pa3nene BrIOMpaeTcsi ICTOYHUK JaHHBIX,
13 KOTOPOro OyAyT BEIOMPATHCS MPUMHUTHBBI, COCTABIISIOIINE OJIOK:

Block (bnok) — mo3Bosnisier BbIOpaTh U3 CHHCKAa MMs OJIOKA, BCTaB-
JICHHOTO B YEPTEX, YTOOBI COXPAHUTH €r0 B OTIICIILHBIN (aiii;

Entire drawing (Becb ueprex) — aBTOMaTH4YEeCKH BHIOUPAET TEKYIIUH
PUCYHOK JIJIsl COXpaHEHHS €r0 B BUIEC 0JIOKa B OTACIBHBIN (haili;

Objects (OOBEKTBI) — MPEAOCTABISAET BO3MOXKHOCTh I0JIb30BATEIIIO
CaMOCTOSITETTFHO BBIOpaTh TNPUMHUTHBEI, KOTOpPHIE TOJDKHBI BOWUTH
B (hopMUpyeEMBI OIIOK.

Pasnen Base Point (ba3oBas Touka) — onpesesser TOUKy, 10 KOTOPOi
0JI0K OyJIeT MPUBs3aH K Kypcopy NpH BCTaBKe 0Jioka B ueprex. basopas
Touka Omoka YI'O Bcerma JomKHA pacmojaraThCsl Ha KOHIE OJHOTO U3
BbIBOAOB YI'O. /Ins yka3zaHus TOUKH BCTABKU MO>KHO BOCIOJIb30BaThCS
OJTHUM M3 CIIEAYIOIUX CIIOCOOO0B:

—BBecTH B oyl X B Y 3HAUYCHUE KOOPIWHAT JIJIsT 0a30BOM TOUKH;

T

— menkHyTh JIK MbImm Ha KHOIKe
TOYKH Ha YepTeiKe.
Pazgen Objects (OOBEKTEI) — B pa3zieiie MOKHO BBIOPaTh OOBEKTHI —

JUTsE yKazaHus 0a30BOM

kHonka L=l koTopble GyayT BXOXMTH B GIIOK, @ TAKXKE ONMPEICITHTH
CIEAYIOIINE TapaMeTphI:

— Retain (CoxpaHuTh) — 00BEKTHI, BXOIAIINE B OJOK, OYIyT cOXpa-
HEHBI B YePTEXKE B IEPBOHAYATILHOM BUIIE;

— Convert to block (KonBeptupoBats B 0510K) — OOBEKTHI, KOTOPHIE
ObL1H BBIOpaHbL, 1O 3aBepiueHun komanasl Whlock, 6yayT npeoGpaso-
BaHBI B YepTEXKE B OJIOK;

— Delete from drawing (Y nanuTh U3 4epTexa) — Mo 3aBEpIICHHH KO-
Mauael Whblock, BeiOpaHHBIE O0BEKTHI OYIyT yAaj€HBI U3 YepTEKa.
O HaNMMYUK BBIOPAHHBIX OOBEKTOB CHMBOJH3HUPYET CTPOKA, PacCIOjo-
KEHHasl B JAHHOM pazfelie 10 ONMCAaHHBIMH [I€PEKITI0YaTEIISIMH.

Pasnen Destination (IToydatens) — 31ech HEOOXOAUMO yKa3aTh pac-
noJjoxkeHue (aiia co3ganHoro 6JI0Ka Ha AUCKE KOMITBIOTEpA.

[Tone File name (Ums ¢aiina) — B° moje BBoauTcs uMms (aidma mms
€03/1aBaeMoro 0JIoKa.

[Mone Insert units (ExuHUIBL BCTABKH) — €UHUIIBEI U3MEPEHHSI, C KO-
TOPBIMH OJIOK OyJIET BCTaBISATHCS B UESPTEXK.
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[ocie ycraHOBKM BCEX MapaMEeTPOB B JMAJOre, BBHIXOJUM H3 HETO
¢ momorsko kKHonku OK.

Tak xak ObUT yCTaHOBJIEH (pirar — KOHBEPTUPOBATL B OJIOK, TO B pHU-
CYHKE TIOJTy9HM CJIeaytomui 0ok (puc. 2.19).

J . -

Puc. 2.19. Bun 6ii0xa

7. Yto6wl m3obpaxkenue 6moka YI'O MoxxHO OBIIO OTOOpakaTh B
ciaiijoBoil OMOIMOTEKE, HEOOXOOUMO co3daTh ero ciaia. s 3Toro
n3o0pakeHne 0JI0KA, TIOJyYSHHOE B MPOILIOM Iare, HeOOXOAUMO ITIeH-
TPUPOBATH HA BECh dKpaH M HaOuparh komanmy Mslide. B guanore co-
XpaHEeHUs1 He0OXOAUMO BBECTH UM U 00JIACTh COXPAHEHHS Caia.

8. Jlns Gonee OBICTPOW BCTaBKHM CO3MAHHBIX OJOKOB MOXKHO CO31aTh
COOTBETCTBYIOIINI MHCTPYMEHT HA MOJIB30BATEILCKOW MAHETH HHCTPY-
MEHTOB JIMOO 3aperucTpupoBaTh OJOK B TpadUIeCKOM MEHIO-
OubNIHOTEeKE (MaTepUan CIeayIOIeH JISKINH), TIN00 J00aBUTh €r0 BHI30B
Ha TaJIUTPy HHCTPYMEHTOB.,

B nepBom ciiyyae npu CO31aHUM MHCTPYMEHTa Ha MaHEIM UHCTPY-
MEHTOB HY’KHO BOCIOJIb30BaThcs KOMaHAON HacTpoiku MeHo Cui wiu
JUTSI BEI30BA KOMAaH/IBI IIETKHYThH MMPaBOil KHOMKON MEIIIH B JTIOOOM Mec-
Te KaKkoW-HUOYIb TTAHETH WHCTPYMEHTOB M B OTKPBIBIIEMCSI KOHTEKCT-
HOM MeHIO BeIOpaTh myHKT Customize... (Hactpowuts...). [Ipu aTom oT-
KpPOETCS IMAIOTOBOE OKHO HacTpouku (puc. 2.20).
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@ Customize User Interface

2, Custamize = Transter

All Customization Files
= W ACAD
=48 Workspaces
2 30 Modeling

C.‘ AutoCAD Classic D efault [curent]

® 7= Toabars

T Menus

- Shortout Menus
-0 Keyboard Shortcuts

i &gy Double Click Actiors

%Y Mouse Buttons
& LISP Files

- Legacy

@ [l Partial CUI Files

Categories || Commands

Command
§ ClearDel
@ Clip existing viewport
¥ Clip Kref

Close

Close All
ﬁ Cloze Reference
B Colar edges
B8 Colar faces

Color
[z Command Line
[ Korrast pene speman
J Conceptual Siyle

i| Learn more about Custamization

Y@ H 8z

.

Source
ACAD
ACAD
ACAD
ACAD
ACAD
ACAD
ACAD
ACAD
ACAD
ACAD
ACAD
ACAD

New

O Large
O Small
(%) Both

=: | A
SE KA
E General
Marme KoHTaKT pene BpemMeHH
Description Bcraeka konTakTa pene speme
B Macro
CET T Cnsent ki-cd222-91 431108 ()
B Advanced
Element ID MrU_0001
= Images
Smallimage m_kon.bmp
Large image m_kon.bmp

Macro
Specifies the command to run when the interface element is
selected

[ ok ) [ cacel | [ sppb | [ Hep

Taxxe He0OXOANMO 33]1aTh KaKOe-TMOO0 N300pakeHNe [Tl HHCTPYMEHTA,
BBIOPAB U3 CITHCKA B BepXHEH MPABOW YacTH JUANora, Tudo co31aTh HOBOE,
WM OTPEIAKTUPOBATh BRIOPAHHOE B CIACKE BO BCTPOSHHOM pPeaKTOpe, BOC-
nob30BaBmvch Kiasuieit Edit (3MeHHTB).

OcraeTtcs TiepeTanmTh CO3MaHHBIA MHCTPYMEHT Ha CYIIECTBYIOIIYIO Ta-
Hellb MHCTPYMEHTOB WII Ha BHOBB CO3/IaHHYIO. B mepBoM cirydae HeoOXo-
MO OTKPBITh TPEOyeMyro TaHelb, MPONIs 10 BIOKEHHOCTH, B BEpPXHEH
JIEBOH YacTH TMAJIoTa U MepeTalTh MHCTPYMEHT (M3 TIPaBOW HIKHEW YacTH
JIMAIIOTa) HA OTKPHITYIO MTaHeNb. J[Js co3maHus HOBOM MaHEeN MOXKHO BOC-
TOJTE30BATHCS KOHTEKCTHBIM MeHIO (IyHKT New/Toolbar).

Jlamree ocraetcs ucnonb3oBath kiasuity Apply (Ilpumenuts), a 3a-
TeM — iaBunty Close (3akpeiTh). [Ipy 3TOM monmyuymnTe MpUMEpHO cie-

OYIOUIYIO MaHedb ¢ UHCTPYMEHTOM: . N ompoboBaTe co3maHHBII
HHCTPYMEHT.

3. Opeanuzayus epaghuueckori OubIUOMeKU Yepe3 YeHMmp YAPAGIeHUs.
BcraBky 06710Ka yepe3 nanuTpy HHCTPYMEHTOB LIeJIeCO00pa3HO OpraHM30BaTh
TPH HATMYUH PUCYHKA, MMEIOIIETO OOJIBIIOE KOJINYECTBO OJIOKOB, KOTOPBIC
HY>KHO I103aMMCTBOBaTh UIsl COOCTBEHHBIX MHCTPYMEHTOB. [l co3maHus
CBOCH MaIMTPBl BCTABKH OJIOKOB OTKPOEM PHCYHOK, UX COICPXKAILUH, U Jia-
Jee BBI3OBEM IeHTp ympaeieHws (puc. 2.21) 1O TIyTH MeEHIO
TOOLS/Palettes/DesignCenter (Muctpymentst Ilamutpsy/Lientp Ympasie-
uust). [Ipu aTom Oyzer otkpeita namurpa DESIGNCENTER (Lentp Ympas-
JIeHWs), Ha KoTopoi TpedyeTcs mepeiit Ha 3akmaaky Open Drawings (Ort-

Puc. 2.20. Tnanor HacTpoliku nuHTepdeiica perakropa

Co3nmath HOBBIM HHCTPYMEHT MOYKHO, HCTIONB3Ys Kiapuity New (Hoas).
[Tpu >TOM B IIpaBOM YaCTH AWAIOTA CTAHET MOCTYITHOM 00JIaCTh CBOMCTB MH-
crpyMmenTa Properties. B momsx o6iractv CBOMCTB MHCTPYMEHTA 3a1aTh:

— UM HHCTpyMeHTa B Tiosie Name;

— OmmcaHHe, KOTopoe OyIeT BBICBEUHWBATHCS B CTPOKE COCTOSTHHUSA
TIpU YKa3aHWW KypcOpOM Ha HHCTPYMEHT, B moiie Description;

— 00s13aTeNbHO OTPEIeNINTh KOMAH/y W €€ ONIWH B 1oje Macro, KoTo-
pble OyIyT BBITIONHATHCS MPH HaXXaTH! Ha KHOTKY — « C"C-Insert kt-c-d222-
g-1;\1;1;0;». B 3ammcu Makpoca 3HaK «-» ITOJABJISIET HOSBIICHIE THAJIOTOBO-
TO OKHa TP BCTaBKe OJ10Ka; cioBO «Inserty 03Ha4daeT MMst KOMaH b (BCTaB-
Ka 01oka); «kt-c-d222-q-1» sBisieTcss UMEHEM OJI0Ka; 3HAKH «;» U «IIPO0eiDy
AHAJIOTUYHBI BBOAY; «\ O3HauaeT OKWIaHWE BBOJIA TTapaMeTpa ToJIb30BaTe-
neM, «1», «1» 1 «0» — oIy KOMaHBI, 00ECIICUMBAIOIIHE BCTABKY OJIOKa
B Macmrabe 1:1 1 ¢ yriom moBopota 0.
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=k @ 7 Q| daEBEE -
Folders | Open Drawings | Histary | DC Oniine

Open Drawings x
= S Drawing! .diwg
53/ Blocks 307 307R 3507
iy Dimstyles
2 Layers
A Layouts
ZZ Linetypes
Tablestyles LPSB G0
Teutstyles

refs

Draving . dg'Blocks (13 tem(3]f

Puc. 2.21. Bua nenTpa ynpaBieHus
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3507R

407

507

KpbiThie PucyHkn). Ha 970l 3akimanke ¥MeeM BIIOXKEHHOCTh, Pa3/eiIcHHYIO
IO TPYTIIaM JJIsl OTKPBITHIX PUCYHKOB (puc. 2.21).
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3aiineM BO BIOXXEHHOCTh Blocks, mpocTo mienkHyB 1Mo HeW JieBOH
KHOIIKOW MBIIITH B OKHE ciieBa. [Ipn 3TOM B mpaBoil 00JIaCTH MOSBITCS
CYIIECTBYIOIINE B PUCYHKe OoKH. UTOOBI BEIHECTH MX BCTAaBKY Ha Ila-
JUTPY MHCTPYMEHTOB, BBIZEIIEM HYXKHBIC, UCTIONB3Ys KHOIKM Ctrl mim
Shift, u yepe3 koHTeKCTHOE MeHIO BhIOMpaeM myHKT Create Tool Palette.
[Tpu >TOM MOsBIISIETCS HOBas MATUTPAa HHCTPYMEHTOB, JJIsl KOTOPOH 3a-
npamuBaeTcst uMA (puc. 2.22).

| x|
E ($5 HL-5-012-0-3
o 0 HL-5-D12-Q-4
-4 B
‘i L3 L k
i
5 ‘\I k-c-b3-q
=
E o= kran
: @
[iyln;
]
B
e
)
“li— SA-B-DE0-321
AR oFy

Puc. 2.22. BHOBb co3aHHas NaJUTpa

Jnst nobapiieHuss OJOKOB Ha TMAIUTPY WHCTPYMEHTOB JOCTATOYHO HX
TIEPETAIIUTH U3 LICHTPA YIIPABIICHHUS.

Takum o0pa3zoM, 0a3a snemeHToB. B cuctemMe CADElectro momosus-
€TCsI TI0JIb30BaTEIeM JOCTATOYHO OBICTPO M MPOCTO IPU YUETE CIICIH-
(raeckux TpeOoBaHWI. DTO nelIacT MakeT OoOMEIPUMEHUMBIM Ha KaK-
JIOM TIPOCKTHOM MPEANPHUITUN JOOBIM KOHKPETHBIM IOJIb30BATENIEM.
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Kpome Toro, obecrnieurBaet GopMUpPOBaHUE KaXKBIM COTPYIHUKOM OT-
nema 0asbl B IIEJIOM U BO3MOYKHOCTB PabOTHI ¢ HEl B CETH.

BOHpOCBI M 3aJaHusd AJd CaMOIIOATOTOBKMU:

1. Yto Takoe 6aza qaHHBIX ?

2. Kakwne TpeboBanms npensbsBisitoT k CYB/1?

3. Kakue Bugst 6a3 manabsix BeiaensioT B CAIIP CADElectro?

4. Kakum 00pa3oM MOXKHO TEPEMEMIATHCS IO BJIOKEHHOCTH TAIIOK
B katasiorax CYB/I Imbase?

5. Kakum 00pa3om mpocMOTpeTh MOoApOoOHYH WHGOPMAIIHIO IO afl-
napaty, npuBegeHHoMy B Tabnuie CYB/] Imbase?

6. Kakue cBeneHus 00 anmapare JOKHBI OBITh 32aHECCHBI B Ta0JIUILY
CYBJI Imbase?

7. Kakym omKHO OBITh 3HAUEHUE KPATHOCTH IlIara MPH BBITOJIHEHUT
MPUHITUITHAIBHON CXEMBI C YYETOM OCOOCHHOCTEH BBITIOJIHEHUS Oa3bl
YCJHOBHBIX TpaduIecKuX 0003HAUYCHUI armapaToB?

8. laifte onpeneneHue clanmy.

9. [IpuBeauTE MPUHIUIIEI TIOTIOTHEHHSI 0a3bl JaHHBIX makeTa CATIP.

10. ITpuBenuTe Mocien0BaTENIbHOCTh AEHCTBUM MO CO3/IaHUIO0 MHCT-
PYMEHTA TaHEeJIN WHCTPYMEHTOB TPauecKoro peaakTopa.

11. JlafiTe onpeneneHue aTpuOyTy Kak JIeMEHTY OJIOKa.

12. Ilepeuncnure OCHOBHBIE CBOMCTBA aTpHOyTa.

13. Kakas xomaHIa TpefHa3HaueHa sl co3maHus arpubyta? Yro
3aJlaeTcs MPU CO3aHUU aTpuodyTa?

14. Kakas koMaH/1a 1MO3BOJIIET U3MEHUTH 3HaUYeHUE aTpudyTa? Kako-
Ba MOCJIEIOBATENBHOCTD JECHCTBUIN TIPU STOM?

15. TlpuBeauTe OCHOBHBIE KOMAH/IBI JJIs PA0OTHI C OJIOKAMH.

16. Kakue mpenmMyIecTBa JaeT UCIOJIB30BaHKE OJIOKOB MpU pa3pa-
0O0TKE TOKyMEHTAIH?

17. Kakoii cioif mpeaHa3HaveH s co3aanus 010koB? Ero cBoiicTaa.

18. Ecian mpuMHUTHBEI TIPA BCTaBKE B OJIOK HAXOMMIIMCH HE HA CIIOE
«0» 1 UMenu IepeMeHHbIe CBOMCTBA, TO KaKMM 00pa3oM OHHU OyIyT OT-
pPHUCOBaHBI ITPH BCTaBKe Oi1oKa?

19. KakoBa mocnenoBaTeNbHOCTh JEHCTBUN MO CO3JAHUIO MATUTPHL,
TO3BOJISIONIEH BBHITTOIHATH BCTABKY OJIOKOB?
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Jlexnus 4.
Henn, cnocodsb! n cpeacTea axantannu nakera CAIIP
K 00J1acTH pa3padoTKH JOKYMEHTAIMH CHCTEM AaBTOMATH3AIUH

ITman:

1. CpencTBa agantanuu.

2. XapaKTepuCTHKa MMaKEeTHHIX (aillioB.

3. Opranu3anus NoIb30BaTEIbCKOI0 MEHIO.

4. Opranu3zanus rpaguuecKoro MeHI-0NOIHOTEKH.

5. OcHOBHBIE BO3MOXXKHOCTH NPOrPaMMUPOBAHHUS:
5.1. BerpoeHHbIi 1361k porpammupoBanus — AutoLISP;
5.2. 3wk co3manns guanoros — DCL;
5.3. IlonnepskuBaeMble SI3bIKA IPOTPaMMHUPOBAHUS.

1. Cpedcmea aoanmayuu. OqanM n3 BaxxHbIX cBoiicTB CAIIP sBisieTcst
BO3MOKHOCTb €€ HAaCTPOWKH JIIOOBIM ToJib3oBareneM. CpeacTBa aganTayu
rpauuecKkoro pefaKTopa IMO3BOJLSIIOT cleNaTh paboTy ¢ HUM HamOoiee
yI0OHOH 111 KOHKPETHOTO TMOJIb30BATENs, TO €CTh MOJACTPOUTH PEAAKTOP
T0J] OTpe/ieNeHHbIe MOTPEOHOCTH M 3arpochl. Takue BO3MOKHOCTH JAlOT
cpencTBa co3aHusi OMOIMOTEKH TUTIOBBIX AJIEMEHTOB YepTEkeH, MOau(pu-
Kalliy MEHIO PEAaKTopa, CO3aHkss COOCTBEHHOTO MEHIO, a TaKXKe CPE/ICTBA
CO3JIaHUS TIAKETHBIX (HaiijIOB U BCTPOCHHBIC S3BIKM MPOIPAMMHPOBAHMUS.
Kpome Toro, B rpaduueckom pemakrope CAIIP CADElectro (koTopbiM
sersieTcst AutoCAD) momnepKuBaroTCsl SI3BIKA BBICOKOTO YpOBHS VBA,
C++. PaccMOTpUM OCHOBHBIC MPEHMYIIIECTBA UCTIONB30BAHMS KAXKIOTO U3
3THUX CPEJICTB.

2. Xapaxmepucmuxa naxemmusix ¢hatinog. KoMaHaHbIE MaKeThl CO3/a-
10TCs, YTOOBI PEAAKTOp MOT aBTOHOMHO, O€3 ydacTHsl MOJb30BATElis, BbI-
MOJHATH 3alPOTPAaMMHUPOBAHHYIO TIOCIEA0BATENIFHOCTE KOMaH[. Kpome
TOTO, OHH TTO3BOJIAIOT CO37[aBaTh IUKINYECKHE TEMOHCTPAILIH, COCTAaBICH-
HBIE U3 CMEHSIOLIXCS M300paKeHHUH, TaKk Ha3bIBAEMbIX CIIAHIOB.

@aiin KOMaHJHOTO MaKeTa HMMEET PACIIMPEHHE .SCI U CO3JaeTcs
B JJI0OOM TEKCTOBOM PENaKTOpe, HE CTaBSIIEM CIEIHaIbHBIX CHMBOJIOB
(MOXHO MCTIONB30BaTh, HapuUMep, bIOKHOT). B OTAeNbHON cTpoke Ha-
OupaeTcs KOMaH/a M OTBETHI Ha 3alPOCHl KOMAHIbI, Pa3/ielIeHHbIE MPO-
Oenamu. B maker MOXHO BKJIIOYaTh U KOMMeHTapuu. CTpoka KOMMEH-
Tapus MOJDKHA HAYMHATBCS C CHMBOJA «;». Janee KOMaHIHBINA MakeT
HY)KHO COXPaHUTh B popMaTe MPOCTOrO TEKCTOBOTO (haiina ¢ paciupe-
HueM *.scr. [IpumepoM TekcTa Takoro daiia MoXKeT ObITh CIIEITyFOIIU
(dparment, hopMuUpPYIOLIHA H300paxenue puc. 2.23:
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;KOMAHOHDBIL Naxkem Gopmupyem oKPYICHOCHb, BNUCAHHYIO 68 KBAOpam

Line 0,0 0,1 1,1 1,0 close
\_ >I

Circle .5,.5 Diameter 1.0
Puc. 2.23. [lpumep i nakera

Js 3arycka makera ucnoln3yercst komanaa Script ([Taker) mento Tools
(Uuctpyments) myskt Run Script (ITaker). TIpu BeI3oBe KOMaHIBI OyneT
OTKpBITO nuanoroBoe okHO Select Script File (Beibop makerHoro aiina),
B KOTOPOM HY)KHO BBIOpaTh TakeTHbIH (haiin. [locne 3Toro pemakrop Oymer
AKKypaTHO BBITIOJHATH BCE KOMAHIBI M3 ATOTO (haiiia CTpOKa 3a CTPOKOH TakK,
Kak OyJTo OHM OBUTM BBEICHHI MOJIK30BaTEIeM B KOMaHIHYIO CTPOKy. [1o-
9TOMY B MAKETHOM (paiiiie TOIHKHBI OBITH 3a(hMKCHPOBAHBI BCE OTBETHI MOJTh-
30Barelisi Ha MPHITIAICHAS B KOMaHIHOW CTPOKE, BOZHHUKAIOIIHME O XOIY
BBITIOJIHEHUSI OUEPEAHON KOMaH/IbI.

CriernaibHbIe KOMaH/Ibl, UCIIOJIb3yEMbIC B MTAKSTHBIX (haiinax:

Delay nnnn — 1o 3Toii KOMaH€ pelakTop JeJaeT nay3y, KoTopas
MPOJIO/HKACTCS NNNN MUJUTACEKY HJIBI,

Rscript — mo 3Toi KOMaHJe pPelaKkToOp MOBTOPSET BBHITIOIHEHHE KO-
MaHJIHOTO TIaKeTa ¢ caMoro Havana. To ecTh MOXKHO CO3/aTh IHKIINYe-
CKH HOBTOp;IIOIlIPIfIC;I IMMaKe€T, OCTAHOBUTH BBIMIOJIHEHUC KOTOPOI'0 MOXXHO
B JIF00OI1 MOMEHT, HaXkaB Esc;

Resume — xoMaH1a BO30OHOBIISIET BHIITOJHEHUE KOMaHIHOTO TTaKeTa
IIOCJIE €ro OCTaHoBa Kinasuiien Esc.

3. Opeanuzayus nonvzogamenvckoeo menio. Moanpukanus MEHIO
MO3BOJISACT:

— IPYNITUPOBATH BMECTE YACTO HCIOJIb3yEeMble KOMAaH/IBI, PACIIONO-
JKCHHBIE B CTAHJIJAPTHOM MEHIO JIAJIEKO JPYT OT JIPYyTa;

— MCKITI0YaTh U3 MEHIO PEJIKO UCIIOJIb3yEeMbIe KOMaH/Ibl;

— (hopMHPOBaTh «HOBBIC» KOMAHJbI U3 MOCJICIOBATCIBHOCTH CTaH-
JIApPTHBIX KOMaHJ;

— co3JaBaTh CBOM TpaUyecKre MEHIO-OMOJIIMOTEKH U3 YacTO HC-
MOJIb3YEMBIX TPapUUECKUX 3JICMEHTOB;
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— IPpU IOMOIIX BCTPOEHHOTO SI3bIKA MPOTPaMMHUPOBAHUS BCTABIIATH
B MEHIO IPOTrPaMMBbl MaKpOOTIPEACICHUSL.

@aiinpl MEHI0 TpagUyYecKoro peaakTopa INPeICTaBISIIOT coOoi
OOBIYHBIE TEKCTOBBIC (hailybl, coaepiKaliue KOMaHIHbIE CTPOKU U MaK-
poomnpenenenus. Mcxoanslie ¢aiiiabl, KOTOpble MOXXHO HU3MEHATH B JIIO-
00OM TEKCTOBOM DPEIAKTOpE, HE CTAaBSIIEM CBOMX CIECIHUANBHBIX CHMBO-
JIOB, UMEIOT paciiupeHue *.mnu, koMmmwinpoBanHelid *.cui. Ilocne pe-
JaKTHPOBAaHMS UCXOJHOTO (aiina u mocienyrouel ero 3arpy3Ke OH aB-
TOMAaTHYECKH KOMITMJIMPYETCSl 3aHOBO, M CO3[ACTCSl pe3epBHAs KOIUS
¢aitna (pacmmpenue *.mns).

@Daiinpl MEHIO IENATCS Ha Pa3[elibl, OTHOCSIIUECS K ONpeleICHHBIM
30HaM MeH0. Pasgensl HaumHatoTcst ¢ Metku ***. Kaxnomy paszmemy
COOTBETCTBYET CBOW 3aroJIOBOK, MOCJIE KOTOPOTo WIAET MOCIEA0BATEIIb-
HOCTh KOMaH/{ pa3zeiia MEHIO WM CTPOKH, BBI3BIBAIOLINE CYOMEHIO.

Brinensior cnenyromnye pasueisl:

— Buttons — 3T0OT paszgen mpeaHasHAuYeH UIS MEHIO CIIELHUAIbHBIX
MHOTOKHOIIOYHBIX YCTPOICTB yKa3aHus;

— Pop — B 3TOM paszene onpenenstoTcsl TaKk Ha3blBaeMble MaJaloIIye
1 KOHTEKCTHBIE MEHIO;

— Toolbars — B 3TOM pazfene onpenesstoTcsl NaHeIH HHCTPYMEHTOB!
CBSI3U MEXy IMUKTOTPaMMaMH THX TaHeJIel 1 KOMaHIaMu, TOJIOKEHHE
naHeJel Ha HKpaHe, COCTOSIHUE U T. 11.;

Image — orucansl Mo3anuHbIe (TpaduyuecKue) MEHIO;

Screen — onmucaHo SKPaHHOE MEHIO;

Tablet — onmcaHo IIAHIIIETHOE MEHIO;

Helpstrings — B 3ToM pa3zaese onpenensioTcsi TEKCTOBbIE COOOLICHNUS,
KOTOpbIE BBIBOISTCA B CTPOKY COCTOSIHUSI IPU BBIOOpPE COOTBETCTBYIO-
LIEr0 IMyHKTa MEHIO WM IIMKTOTPaMMBbl Ha TTAHEIN HHCTPYMEHTOB;

Accelerators — B 3TOM pazzene MepedrcieHbl KIABUILIH «YCKOPEHHOTO
JIOCTYIIA, CBSI3aHHBIE C OMpPEeTICHHBIMU (DYHKIMSIMH WM ITYHKTAMH MEHIO.

Paznen mMeHI0O MOXeT OBITH OY€Hb OOJBIIMM, U B 3TOM CIIydae OH
paszensercst Ha cyOmeHio — OoJiee MENKHE IpyMNIbl MEHI0. MeTka cy0-
MEHIO ONpeneNnseT Hayajao HoApas3zaeia u uMeeT Gopmat: **ums_MeHro
[HoMmep]. OOparueHne K CyOMEHIO OCYIIECTBIISIETCS IO CIEAYIOmEH Mac-
Ke: $pasnen=cyOmeHro.

Kaxnplil yHKT MEHIO MOXKET COCTOSATh M3 HEOOS3aTeNbHOIO 3aroyioBKa,
KOMaHJIp!I (TIOCTIE0BATENFHOCTH KOMaH/) U MapaMeTpoB (omnmuii). 3a2on06-
KoM SIBIISIETCSI HAOOP CUMBOJIOB, 3aKJIFOUCHHBIX B KBaJPATHBIC CKOOKH.

IIpu BEIOOpE MyHKTa MEHIO IrpadUuecKUil pelakTOp aBTOMAaTHUCCKH
CTaBHT IOCJIe HEro MpoOes, MO3TOMY BBEJCHO COTJIAIICHHE: CTaBUTh
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B KOHILIE TEKCTOBOW CTPOKH CIEHUAIbHBIN CUMBOJI. CrenuaabHbIMU
CHMBOJIAMH, IPUMEHSIOIIMMUCS IPH (OPMHUPOBAHNH MEHIO, SIBISIOTCS:

«;» — paBHO3HAYHO HAXKATHIO «BBOIN;

«+» — 0003HauaeT HpPONOKEHHE MYHKTAa MEHIO Ha CleAyroei
CTPOKE;

«\» — yIpaBIsAIOMUI CHMBOJ, YKa3bIBAIOLIUH PeAaKTOpy Ha HEOOXO-
JUMOCTh IIPUOCTAHOBKM IEMCTBUSI KOMAaHIBI IJI BBOAA HMHGOPMALUH
C KIIAaBUATYPBI;

«\\» HIH«/» — My Th JOCTyNa K (aiinam;

«*»(B HauaJile CTPOKH) — MOBTOPHBIA BBI30B TOJBKO YTO BBHIMOJIHSB-
meiicss KoMaH Ik,

«" C» — paBHO3HaYHO HaxkaTuio «Ctrl» + «Cx;

«[--]» — 3aroyI0BOK IIyHKTa [aJAOLIEr0 MEHIO Pa3IBUIaeTCs, CTaHO-
BSICh Pa3/IEeIUTENBHON YePTOi.

PaccmoTpum mpumep odopmiteHHs aAAOIIET0 MEHIO:

**EPOPI2

ID Mnmi [Moe]

[->Pucosanue]

1d Line [&Ompeszox]~CC Line
1d_Circlecr [<-Kpyel[P]"C"C Circle\R;\
[~]

[->Pedaxmuposanue]

1d Erase [&Compu]"C"C Erase

1d Move [<-Ilepenecu]"C"C Move

B sTom npumepe:

***¥*POP12 — 3amaeT MeCTO pa3MENIeHHS JTOTO IMaNaromIero MEHIO
B CTPOKE TJIaBHOr0 MeHIO (12-1 mo3unus, HaunHas ¢ JIeBOro Kpas);

**MI — HauMEeHOBaHUE MEHIO;

ID Mnmi — IecKpunTop UMEHU MEHIO, KOTOPHIH HACHTUPHULIUPYET
3aroJIoBOK (haiiyia MeHIo;

[Moe] — ums MeHI0, KOTOpOE BUANM Ha dKpaHE;

-> — 03HA4aeT, YTO 3TO I'OJIOBHOM IyHKT OJMEHIO;

<- — 03HayaeT KOHEI[ CEKIINH MOJIMEHIO.

OnucaHyne OTAENBbHBIX IYHKTOB MEHIO BKIIIOYAET MICHTU(DUKATOP U KOJ
koMaHpl. CuMBON anepcana (&) B IMEHHU IyHKTa BbIIEISET CHUMBOJ rops-
Yyell KJIaBHIIM JUI BbI30Ba 3TOro ImyHKTa. Ilocne uMeHn myHKTa, 3aKII0UYeH-
HOTO B KBaZpaTHbIE CKOOKH, CIEAyeT KOZ BBIIOIHSAEMON KomaHzabl. Kax-
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I TIpo0eN B KOJIe KOMaH bl PABHO3HAYCH KIIABUIIIEC «BBOJ, TTOITOMY
B COCTaB KOMAaH]IbI MOKHO BKIIIOYaTh BBHIOOP OMIMHA WM 3aflaHWe Tapa-
MeTpoB KoMaHabl. Eciiu B KadecTBe mapamerpa rnepeaacTcs Kakou-muoo
TEKCT, TO €ro CJICYeT 3aKIIIOYUTh B JIBOWHBIC KaBBIUKH. «\» — OKUIaHHUC
BBOJIa TTApaMETPOB IOJIB30BATENEM TPH BBHITTOTHEHNH KOMaH kL. [loaTo-
My €CIId HY)XKHO TepefiaTh B Makpoce MyTh B CTPYKTYpE KaTaJlOrOB, TO
B KaYeCTBE pa3feiUTENe UCIONB3YIOT «/». UaeHTH(hUKaTop UCIONb3y-
eTCs Il OpTraHW3alfy CBS3H MEXIY CTPOKaMH MOJCKA30K, TOMEIeH-
HBIX B pasnen Helpstrings, u oTAenbHBIMU yHKTaMu MeHIO. [Ipu ycra-
HOBKE yKa3aTellsl MBIIITH HAa TOT WIM UHOH MMyHKT MEHIO TEKCT MOJICKa3KU
MOSIBIIAETCSL B CTpoke cocrostausa. Ecim B pa3zgene, Hanpumep, BBEACHO
Id Line [3amyck xomanapl Line], TO cCTpoka, 3aKIIOUYCHHAS
B KBaJpaTHbIe CKOOKH, NOSBUTCS B CTPOKE COCTOSHHS NPU BHIGOpE
myHKTa MeHI0 OTPE30K.

B pesynbraTte momzarpy3ku JaHHOTO (hparMeHTa MEHIO Ha 3KpaHe oS-
BUTCSI JIOTIOJTHUTEIILHOE TaJarollee MEHI0, HazBaHHoe Moe (puc. 2.24).
B Hem coneprkurcs nBa myHkrta (PucoBanme n PenaktupoBaHue), KOTOPBIE
HMMEIOT COOCTBEHHYIO BJIOKEHHOCTh (0003HAUEHHYIO Ha SKpaHe P> ).

Moe
PucoBanue | 2
PenaktupoBanue P> Cotpu

[Tepenecu

Puc. 2.24. Bun MeHio

4. Opeanuzayus epaguuecko2o menio-oubauomexu. Onucanue rpa-
(hrIecKoro MEHIO JOJKHO HaXOAWTHCS B pasiene MeHio ***Image 3a-
rpy3Ka MEHIO BBITIONHsETCS Mo Macke $I=mms. menro. [To macke $I=*
TEKyIlee MO3aMYHOE MEHIO OTOOPaXKACTCS Ha SKPaHE U CTAHOBUTCS JIOC-
tynHbeiM. Hanpumep, no crpoke «ID bazallC [ba3zallC]*C*C$I=Bloki
$I=*y 3arpyskaercs rpaduueckoe meHro Bloki.
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PaccmoTpum xoab! 1i1st co3gaHms rpaduIecKOro MEHIO.

***Image

**Bloki

[Bcmaexka 610x06 npunyunUaibHbLX cxem]
[Kamywxa]"C"C Insert k\1;1;0;

B navane ommcanus rpaduyeckoro MEHIO MOCIE €ro OOBSBICHUS
(**Bloki) HaxoauTCsl 3aroJOBOK, KOTOPBIM HM300pa)kaeTcsi B BEpXHEH
yacTh OKHa (puc. 2.25). 3aTem pacronararoTcsi CTPOKH KOMaHJ CO
CBOMMU 3aroJIOBKaMH.

[ BuiSop xonTakta

RSB RRSSHN

P-CA BEPTUKANbHLIA
3-WMHIACA FOPH30NTa!
3-CA BEPTUKANEHLIN

nep-wuica

P-UMICA aaTHmka
3-WHACH AATYHKD
AEP-LUMNCR A3THHKE

3aronosok

Mone cnucka

Priiu HONKM
B-UIMIOA KHONKW
nepexAYaTens _
1-b33HEIR asTomar Mukro

3-$aanbit aBTOMAT ] rpamma

3-¢pas3Hei sBTOMAT
Tenaosoro pene

Puc. 2.25. Buzn rpaduueckoro MeHIo

B 3aBucrMOCTH OT KOHCTPYKIIMU 3ar0JIOBKA TI0JI€ CIMCKAa B OKHE 3a-
MTOJTHSAETCS TO-PA3HOMY:

[mMs_crnaiima] — B 1oJie CIMCKAa BBIBOJIUTCS WMS Cllaifa, KOTOPBIHA
0TOOpakaeTcsl B BUJI€ TUKTOTPAMMB,

[uMms_crnaiina, 3aronoBOK]| — B TOJE CIUCKA BBIBOAMTCS 3aroJOBOK,
a ciaiir oToOpaxkaercsl B BUJIe MUKTOTPAMMBEI;

[mycToil] — 3aroIoBOK HCHOJB3YETCS KaK pasJeNuTeNbHas CTPOKa,
W HUKaKasl TUKTOTpaMMa He OTOOpakaeTcs;
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[3aronoBoK]| — B MOJ€ CHHCKa BBHIBOAMTCS TEKCT 3arojioBKa, U HHUKa-
Kasl MUKTOrpaMMa He 0TOOpaXkaeTcs;

[OubnvoTeka (MMs_craiiia)] — B IMOJIe CIIUCKA BBIBOAUTCS MMsI CIIaii-
Ia n3 ONOIMOTEKH, KOTOPHI 0TOOpakaeTcs B BUAE TUKTOTPAMMBI;

[OubnvoTeka (MMsI_citaiifia, 3aroJIOBOK)| — B TIOJI€ CITHCKA BBIBOJIUTCS
3aroJIoBOK, a cIaiij] 0ToOpaskaeTcsl B BUJE MUKTOIPaMMBI.

5. OcHognvle 803MOANCHOCU NPOSPAMMUPOBAHUS & CpAPUUEcKOM
pedaxkmope naxema CAIIP. Bce nnm modTH Bce, 4TO MBI JiejaeM B Tpa-
(uuecKkoM peJakTope BPYUHYI0, MOXKHO pea30BaTh NporpaMMHoO. s
cepbe3HOl amanTanuu rpaduyeckoro pepakropa AutoCAD mpennasHa-
YeH BCTPOEHHBIN A3bIK NMporpaMMmupoBaHus AutoLISP, koTopsiil aBis-
ercs JACHCTBEHHBIM MHCTPYMEHTOM CO3[aHHs aBTOMAaTH3MPOBAHHBIX
pabounx wmect. MeictBurensHo, B CAIIP AutoCAD mnpespamiaer He
TOJIBKO €ro OTKpbITasi CTPYKTypa, Jarolas BO3MOXHOCTb JOMIOJHATH
CTaHAApPTHBIC CPEACTBA, HO M TO, YTO CHUCTEMa MOAICPKUBACT SI3BIKU
MpOrpaMMHUpPOBaHMsI BEICOKOTO ypoBHs: VBA, C++u np.

5.1. Bempoennulii s3v1k npoepammuposanusi — AutoLISP. byyun ya-
cThi0 penaktopa, AutoLISP (BcTpoeHHBIH SI3BIK MPOrpaMMHUPOBAHUS)
MO3BOJIAECT ONEPHUPOBATh NEPEMEHHBIMH PA3IMYHBIX THUIIOB M Iepena-
BaTh UX 3HAYCHUSI KOMaHJaM pelaKkTopa IpHu BBOJE NaHHBIX. [Ipu oTBe-
Tax Ha 3alpochl KOMaH/ PEAaKTOpa MOKHO TaK)Ke MCIIOJIb30BaTh BBIPA-
skeHUs AutoLISP, B KOTOPBIX MOTYT BBITIONHATHCS PA3IAYHBIE aprQMe-
TUYECKHE U YCJIOBHBIE ONepally HaJ YHCIOBBIMU 3HAYCHUSIMH U 3HAUE-
HUSIMU OIIPENENIEHHBIX TepeMeHHbIX. Kpome Toro, AutoLISP no3somser:

— Y{TaTh U MUCATh BHEIIHHE (hailyibl, TaKUM 00pa3oM OOMEHHMBAsCH
C BHELIHUMH ITPOTpaMMaMH;

— CO3/1aBaTh pa3In4Hble (YHKLIUHU U HOBbIC KOMAH/IbI;

— OCYIIECTBJISITh MMPOIPAMMHBIN TOCTYI (CYMTHIBAHUE U U3MEHEHHE)
K JaHHBIM, OTHOCALIMMCSI K OOBEKTaM PUCYHKA, a TaKKe TabIHMLaMm pe-
JaKTOpa, B KOTOPBIX XpaHHUTCS MH(popMauusi o Onokax, closiX, BUOAX,
CTHJISIX, TUIIAX JIMHUK U T. 11.;

— OCYILIECTBISITH NMPOrPaMMHOE yIpaBieHHE rPaUueCKUM 3KPaHOM
1 BBOJIOM/BBIBOJIOM C Pa3IMYHBIX YCTPOHUCTB.

A3pik mporpammupoBanus AutoLISP sBisercss ¢yHKIMOHAIBHBIM
SA3bIKOM. Bce BbIuncnenus, npeodpa3oBanusi U ylpaBleHUE TPOrpaMMoi
B TAaKHUX SI3bIKaX OCYLIECCTBIISIOTCS C IIOMOIIBIO BCTPOCHHBIX (YHKLUH
i GYHKLIUH, ONPEeTICHHBIX M0JIb30BATEIICM.

K AutoLISP moxHO oOpamatbest ¢ KoMaHaHOW ctpoku. Ecimm mep-
BBIM CHMBOJIOM BBECTH B CTPOKE KPYIJIyI0 OTKPBIBAIOILYIO CKOOKY, TO
MHTEPIPETATOP KOMAHAHOM CTPOKH IEPEXOIUT B PEKUM BBOJA BbIpa-

123

skeHust AutoLISP. Beixon u3 3Toro pexxuma oCylIeCTBISIETCS] IPU BBOAE
CKOOKH, 3aKpBIBAIOIIEH BBOJMMOE BBIPa)KCHHE.

OcHoBHBIMHY THITAaMH JaHHBIX AutoLISP aBiasgroTcs:

— CHUMBOJI — 3aIllUCh WJIM OOO3HaueHHE (MMs, cocTosiee U3 OYKB,
nugp U CrenraIbHBIX CHMBOJIOB);

— CTPOKOBBIC KOHCTAHTBI — TEKCTOBBIE KOHCTAHTBHI, 3aKJIIOYCHHBIC
B KaBBIUKHY;

— eficTBUTENIbHbIEC YHCIa;

— ILIeJIble YKCTa;

— JeCKpHUIITOpH! (aiyioB — AaHHBIC, B KOTOPBIX XPAaHUTCS ONUCAHHE
OTKPBITOro (paiina;

— «MIMEHa» IPUMHUTHBOB I'paUuecKoro peaaKTopa;

— BCTPOCHHBIE U BHEIIHUE (PYHKIHH.

IlepemenHbie 11000r0 U3 MPOCTHIX TUIOB Ha3bIBAIOT amomamu. Ha-
00p pazneseHHBIX NpoleaMu aTOMOB U (MJIM) CIIMCKOB, 3aKJIIOYEHHBIX
B KpYTJIble CKOOKH, Ha3bIBAIOT cnuckom. CHHCOK BCeraa HauMHAETCS
C OTKpHIBaOLICH CKOOKM M 3aKaHYMBAETCS 3aKPBIBAIOLICH, a 3JIEMEHTHI
CHMCKa pasnessitoTes npodenamu. [Ipumepom crimcka MokeT ObIThb, Ha-
npumep, orpe3ok. B npeacrasnennn AutoCAD, oH SBISETCS CIIUCKOM
nByx koopauHat: ((10 20) (40 20)).

Crucok, B KOTOPOM IEPBBIM 3JIEMEHTOM SBIsieTCsl (DyHKIHMS, Ha3bl-
Baercs guipaxceruem. Beipaxenue AutoLISP qomxHO nMeTh BUL:

(pynkimst apryment] aprymeHT? ... apryMmeHTNe).

3neck hyuxyus — UMs OIepaLyi, KOTopasi I0JDKHa OBbITh BBIITOJIHEHA. 3a-
MUCBIBAaTh MMS (PYHKIMM HY>KHO Cpasy e IOCNEe OTKPBIBAIOIIECH CKOOKH 0e3
npobena. ApryMeHThI MPEICTaBISIIOT COOOM CPEenCTBO Mepeavyr 3HAueHUH
¢ynxurm. MMu MoryT OBITH TIEpeMEHHBIC, KOHCTAHTHI, BbIpakeHusl. Bripa-
>keHue aHammsupyercst AutoLISP cneBa HampaBo, IOKa HE BCTPETUTCS 3a-
KPBIBAIOLIAs] WIIM OTKpBIBatoIasi ckoOka. Ecnmy BeTpewyaercs 3aKkpbIBaroas
ckoOKka, To AutoLISP3aBepiaeT aHanu3 BbIpayKEHHUS, BBIIOIHSACT (YHKIUIO
U TIepeaeT ee 3HaueHue Ha Oosee cTapuvii ypoBEeHb BIOKEHHOCTH WM B
rpaduueckuii penakrop. Eciam Berpeuaercst OTKpbIBaromias ckoOka, Auto-
LISP nepexomut k aHaian3y BbIpaXCHHUs Oojee MJIAJIIero YPOBHS BIOXKEH-
HOCTH U, TIOKa HE 3aBEPIIUT €ro, He MepeiaeT K JalbHeHIIeMy aHaIu3y Bbl-
PaKeHUsI IPEIBIAYIIIErO YPOBHSL.

B kauecTBe mpumepa BBIpaKE€HHS PACCMOTPUM IPEACTaBICHHUE BbI-
gucienns (5 +5) : 2.

B xomanmHO# cTpoke rpaduyecKoro pemakropa Uil BBIYHACICHUS

3HAYUCHUS 3TOTO 3aIaHHOI'0 BBIPAXKCHUS HYKHO BBCCTHU CIICAYIOLICC:
(/(+55)2),
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rae «/» 1 «+» — uMeHa GyHKIud ABTonucna, 5, 5, 2 — apryMeHTHI.

OCHOBHBIEC CBOMCTBA BHIPAKCHUN:

— KaxJas OTKpBIBAIONIas Kpyrias CKOOKa IOJDKHA HMMETh 3aKphl-
BAIOIIYIO CKOOKY;

— cpa3y IOoCIe OTKPBIBAIOIIEH KPYTJIOH CKOOKH JOJDKEH CTOSITh WACHTH-
(uKaTop omeparyy, BHIOIHIEMON IPH BEIYUCICHUH BHIPKEHUST;

— KaXJ0€ BBIPAXKCHUE BBIYUCIACTCS (BBIIONHSIETCS), U PE3yJbTaT
BO3Bpamaercs. Pesymprarom MoxkeT ObITh HyJ b (nil) i pe3yabTar BbI-
YHUCIIEHUS TTOCIICTHETO MTOIBBIPaKSHHS,

— C JIOTHYECKOM TOYKM 3pEHus, JII000e BO3BpallacMoe BhIpaKEHHE
00 MCTHHHO, MO0 JIOKHO. Eciy 3HaueHne BBIYHCISIETCS, TO BhIpaxe-
HUE CUNUTAETCS UCTHHHBIM, €CIIH 3HAYEHHE BHIPAYKEHHSI BBIYHCIECHO OBITh
HE MOXET, TO OHO — JIOXKHO.

OCHOBHBIMH KJaccaM# (PyHKUUH ABTOJUCTIA SIBJISIOTCS:

@yuryuu npuceoenus — QyHKIMN TAHHOTO KJ1acca MPUCBaMBAIOT Iie-
pEMEHHBIM 3aJaHHbIC 3HAUCHUS (Hanmpumep, setq);

Mamemamuyeckue QYHKYuyu — TO3BOJSIOT BBIYHCIATh MaTeMaTHde-
CKHe BbIpaxkeHus (+, -, +, /, COS U T. 11.);

noeuveckue @yHkyuu — GYHKIUH, CpaBHUBAIOLINE MEXIy coboii ap-
TYMEHTEHI TI0 OTIpeielIieHHOMY KiTtouy (and, not, or u T. 1.);

@dyHxyuu pabomsi co cmpoxamu u npeobpa308aHusi — MPOU3BOIAT
orepauuy HajJ CTPOKOBBIMU IepeMeHHBIMH (Hampumep, (strcat crpokal
CTpOKa2) CIEIIsieT apryMeHTHI);

dynryuu 6600a OanHbIX — 0OSCIICYNBAIOT BBOJ IAHHBIX C KIaBUATY-
pHI (HampuMep, (getpoint [Touka] [TekcT 3ampoca-moICKa3KH |) MO3BOJIS-
€T MOJIb30BaTEINI0 BBECTU TOUKY);

@yHxyuu pabomul co cnuckamu — Hanpumep, (list Beipaxxenue 1 BbI-
pakeHHe2) COCTaBISIET CIICOK U3 apTyMEHTOB;

@yHKxyuu opeanusayuu yuxkios — Hapumep, while;

@dyuryuu eemenenus — GyHKIUN BHITOTHSIIOT T€ WM MHBIE OTIEPALIUH
Mo KakoMy-ITu0o ycloBuIo (Hanpumep, if);

dynryus 6600a Komamo epaguueckoco pedakmopd — WUMEET BHI
(command apryment] apryment?2...);

@yuxyus cozoanus ¢ynxyuu — umeet. Bug (defun ums (aprymen-
ThI/TIOKaJIbHBIE TTApAMETPHI) TENO (GYHKIIUH);

cneyuanbHble QYHKYuY — YIPABISIOT peXUMaMu rpaduyeckoro pe-
JTAaKTOpa;

2eomempuyeckue @GyHKyuy — ONMPENEISIIOT TOCTPOeHNe TpadUIecKuX
MIPUMHTHBOB;
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@yuryuu pabomsl ¢ gaviramus;

@yurkyuu pabomsl ¢ OUANO208bIMU. OKHAMU — OTKPBITHS, 3aKPBITHS
JManora, nepenavn kimodeit pyakimsam AutoLISP u 1. 1.

[Ipumepsr pabotsl ¢ pyHKuUIME AutoLISP nepeuncieHHbIX KiIaccos
MOHO Haiitu B [14; 15, c. 53-232]. IIockoJIBKY BBIIOJHEHHE KypCOBO-
ro MPOEKTa MpeanoiaraeT UCIOIb30BaHUE IPOTPAMMHUPOBAHUS B CpEe
AutoCAD, MOXHO PEKOMEHIOBaTh MOAPOOHO H3YUYHTH BO3MOKHOCTH
OocHOBHBIX (pyHkImi AutoLISP.

B xagectBe mpumepa mporpammsl Ha AutoLISP MoxxHO mpuBecTH
clleAyIoIy 0 (QYyHKUHNIO, 00ECIIeYNBaIOLIYI0 IPOCTAHOBKY M (P Ha dep-
TeXe B IUKIC, YBEINYMBAsl YHUCIO HA €AMHUILY, ITOKa I0JIb30BATEIb HE
Ha)XMeT MycToil BBOA. [lociie «;» uaeT KOMMEeHTapHil.

sAPOSPAMMA APOCAHOBKU 0003HAYEHUSL MAPKUPOBKL
(defun C:Mark (/)
;00BsI8AEHUe PYHKYUU, NPeOCMABTIIouelt KOMAHOY

(setq nmark (getint “\nBeeoume HauwbHOe 0003HAYEHUe MAPKUPOBKU<I>:")
;3ANPOC NEPBOHAUANILHO20 3HAYEeHUs 0003HAUEHUS U NPUCBOEHUE €20
;nepemenHot nmark

tmark (getpoint "\nBeedume mouxy ecmaexku 0003HaAueHUs map-

Kuposku yenu <32 250>:")
)
;3anpOoC MOYKU BCIMABKU 0D03HAUEHUS U NPUCBOEHUE €20 NepeMeHHOU tmark
(if (eq nmark nil) (setq nmark 1))
S€CTIU NONIL308AMENb HA 3ANPOC HAXNCATL NYCMOT 6600, YCMAHOBUMb SHAUEHUE
sHePeMEeHHOL No YMOIYAHUIO pA8HbIM |

(if (eq tmark nil)(setq tmark (list 32 250)))
;eC/U NONb308AMETb HA 3aNPOC HANCATL NYCMOU 8600, YCAHOBUNb 3HAYEHUe
SMOYKU BCMABKU NO yMoauanuio pasuvim (32 250)

(while (/= tmark nil)
SHAYAIO0 YUKTA, KOMOPbILL 30KAHYUBAENCS NPU YCI08UU PABEHCINBA SHAYEHUA
stmark nil

(command " Insert” "3-07" tmark 1 1 0 nmark nmark)
secmaska onoka 3-07 6 mouke tmark 6 macuwimate 1.1 ¢ yanom nosopoma Hotb
SU 3HAYEHUeM KOHMPoaupyemo2o ampubyma nmark
(setq tmark (getpoint "\nBBedume mouky ecmasku mapkupoexu yeni. ")
;3ANPOC HOBO20 3HAYEHUS MOYKU 8CMABKU 0003HAUEHUS MAPKUPOBKU
nmark (+ nmark 1))

;YCMAHOBKA HOB020 3HAYEHUs nepemeHHol nmark

),KOHey Yyukia
);koney gynxyuu
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s ynporeHust mpoiecca HadCaHus U OTIaKy IporpaMM Ha si3bl-
ke AutoLISP B cucremy AutoCAD BBenena cpema Visual LISP. Boiitu
B okHO Visual LISP (puc. 2.26) moxHO ¢ momomsio komaHnael VIisp,
KOTOpasi MOXXeT ObITh BhI3BaHa 1o myT MeHio TOOLS (MucTtpymenTsr) /
AutoLISP / Visual LISP Editor (Pegaktop Visual LISP).

OxHo Visual LISP sBnsiercsi camocToATenbHONH 000I0YKO BHYTpH
cucteMsl AutoCAD, co cBOMMHM MEHIO M MaHENIMHU HHCTPYMEHTOB.
BuyTpu paboueil 30HBI pacronararoTcs OKHA IJIs1 OTKpbIBaeMbIX (aid-
noB, okHo Visual LISP Console (s cBsa3u ¢ AutoCAD), okHO Tpaccu-
POBKHM AJIs OTJIAAKU IPOrPaMM.

U Visuat LISP for a-:&:mnv I\',, : 6 . = : HaHe‘HH HHCprMeHTOB

. OTKpEITEIH (haiin lisp-
(if (eq nmark nil)(setq n

1)
(if (eq tmark nil)(setq tmark (list 32 258))) l'IpOl“paMMLI
(while (/= tmark nil)
{command “-Insert" "3-87" tmark 1 1 8 nmark nmark)
(setq tmark (getpoint “\nBBeimre TOUKY BCTABKH MAPKMPOBKM Lenu:™)
nmark (+ nmark 1))

Koucons csizu ¢ AutoCAD

. CBepHyToe OKHO TPaCcCUPOBKH e %

- s

Puc. 2.26. Okno Visual LISP

B cpene Visual LISP ¢ nomomisio mynkroe New File (Hossriid daiin)
u Open File (OTkpbITh (haiin) MOXKHO cO31aBaTh, OTKPBIBATh U PEAAKTH-
pOBaTh B CBOEM OKHE TEKCTOBbIC (hailbl CIIEAYIOIIUX THIIOB:

— lisp-nporpamm (pacmmpenue *.Isp);

— dcl-¢aiiner quanoroBex OKoOH (pactmpenue *.dcl);

— sql-catiner onepanuii ¢ 6a3aMu HaHHBIX (pacmuperue sql);

— mporpaMMmebl Ha si3b1ke C++ (pacmmupenwne *.c, *.cpp).

BxiitoueHHBIN B COCTaB Cpe/ibl TEKCTOBBIM PENAKTOP OKa3bIBAET CY-
LIECTBEHHYIO MOMOILb B HAaMUCAHWK (aHIOB 3THX THUIIOB, MOCKOJBKY
yKe B IPOLIECCe BBOJA TEKCTa BBINOJHSAET CHHTAKCUYECKUI aHau3,
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BBIICIISISl CHUMBOJIBI, COOTBETCTBYIOIIHME CKOOKaM, omepaTopaM, KOM-
MEHTapusM M T. 1. Pe3yapTaTsl CBOGr0 CHHTAKCHYECKOTO aHaln3a pe-
JaKTOp OTOOpaXkaeT IBETOM OYKB HAOPaHHOTO TEKCTA.

Umeercs 3¢ peKTHBHOE CPEACTBO MPOBEPKH HAOPAaHHBIX MPOrPaMM.
Ecnn Bocnonb3oBatbes myHKTOM Check Text in Editor (IlpoBepka Tek-
cta B penaktope) merio Tools (CepBuc), To OymeT oCyIIecTBICHA CHH-
TaKcH4ecKasi MPOBEpKa TEKCTa MpOrpaMMbl akTHBHOro okHa. Ilpu yc-
nemHoi nposepke B okae Build Output Oyzaer BeigaHo coobuieHue:

[CHECKING TEXT mark.lsp loading...]

; Check done.
IIpu HamuuuM OMMOOK B TOM € OKHE OYJeT BBIJAH KOJ OIIUOKH,
Hampumep:
; error: extra right paren on input
s Check done.

IIp 3TOM MOXHO TOCMOTpPETh MECTO OIIMOKH, WCIOIB3ys 4Yepe3
KOHTEKCTHOE MEHIO ITyHKT Show error source.

Crnenmansaoe okHO Visual LISP Console 3ameHsieT moyb30BaTeiio
B cpene Visual LISP 30my xomanmabix ctpok AutoCAD. C koHcomun
MOKHO BBOJAUTH BhIpaxkeHust AutoLISP, 3arpy»arp 1 BHIIONHATE PYyHK-
LMK, B HETO ke BEIBOAATCA coodmenus Visual LISP u AutoCAD.

Jns 3arpy3ku lisp-riporpamMMbl, HaXOSIIEHCS B OTKPBITOM OKHE TEKCTO-
BOTO pefiakTopa, ciemyeT Beioparh myHKT Load Text in Editor (3arpy3ka Tek-
cra B penaktop) MeHr0 Tools (Cepsuc). Visual LISP BemoaauT miporpammy
W, €CJIH B HEi HET OIMOOK, BHIBECT Pe3yJIbTaT Ha KOHCOJb.

Heckonbko lisp-iporpamMm, BBEIIOJTHSIEMBIX COBMECTHO, MOXHO 00b-
eIUHUTH B MPpoeKThl cpeactBamu Visual LISP. Kaxknprii Takoi mpoekT
SIBIISIETCS] CAMOCTOSITEJIbHBIM TPUIIOKEHUEM, KOTOPBIH MOXKET paboTaTh
B UCXOJHBIX TEKCTAaX HJIW KOMITHJIMPOBAHHBIX (halijax ¢ paciIupeHUEM
* fas. Ecnu B mpumokeHne HeoOXoquMo BKIIOUHTH dcl-gatiner nuano-
TOBBIX OKOH WJIM BCIIOMOTAaTeIbHBIE TEKCTOBBIE (Dailyibl, TO ciemyer
MOJIb30BAThCS MHCTPYMEHTOM pPa3pabOTKU CIIOXKHBIX MPUIOKEHUN
(VLX-mpunoxenwuit). [logpobHee 00 3ToM MOXHO TpouuTarh B [27,
c. 256-268].

5.2. Azvix cozdanus ouanocos — DCL. BaXXHBIM KOMIIOHEHTOM IIPO-
rpaMMBbI, BBI3BIBAEMOHN B Ipa)UYecKOM PEIaKTOpPe, SBISIOTCS AHATIOTO-
BBIE OKHA, B KOTOPBIX OTOOpa)kaeTcs mojie3Has HHPOpMalus U B KOTO-
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PBIX YJI0OOHO BBOJHTH JIOTIOJIHUTENBHEIC NaHHBbIE. PaccMOTpUM, KakuMm
00pa3oM co3maeTcsi, HampUMep, CICAYIONIMNA TUaor BBOJA MO3HMIIUOH-
HOTO 0003HaueHUs anmapara (puc. 2.27).

MosuuMoHHOE 0603HAYEHHE

BEEaMTE SHaYEHME |Kh"|'| |

Puc. 2.27. Bug 1uajioroBoro okHa

Jns nuanoroBeIX OKOH pa3paboTaH crnenuanbHbIil s3bIKk  Dialog
Control Language (DCL). Ha sTom si3bIke omnmcaHHe AMANOTa, Mpel-
CTaBJICHHOTO BHIIIE, OYyAET BBITJISIIETH CIECAYIOIINM 00pa3oM:

po : dialog {
label="Tlo3uyuonnoe oboznauenue";
cedit box {
label="Beeoume 3nauenue",;
edit width=40;
value="KM1";
key: Hpo H).}
ok _only; }
JlaHHBIN TeKCT coxpaHeH B Qaiine ¢ pacmupenueM *.dcl. OH cocTouT
U3 JIOTHYECCKUX CAUHHI] — OUPEeKmu8, PacioI0KEHHBIX MMOCICI0BATEIb-
HO. JIMpEKTHBBI MOTYT 3alICHIBATHCS B OJTHOM U3 JIBYX BUJIOB:
1) [<merka>]:<omeparop>{<aTpuOyTHI>}
Hanpumep, uzl : edit_box {label="BBenure 3Hauenue";
edit width=40; value="KM1"; key="po";}
2) <meTka>;.
Hanpumep, ok _only;.
3nech <MeTKa> — 3TO MICHTH(UKATOp C YHUKAJIBHBIM HMcHeM. Bo
BTOPOM IPHMEpPE METKa SIBISETCS CCHUIKOW Ha YK€ CYIIECTBYIOLIYIO
001acTb, 33JaHHYI0 B CTaHAApPTHOM (aiiie rpadiuecKoro peaakropa.
[Mapamerp <omeparop> — 3T0 JHOO0 KIIOYEBOE CIOBO ONPEICICHUS
JManora, 1100 KIF0YeBOE CIOBO C THIIOM MHMOJI, TNOO MeTKa APYyrou Iu-
PEKTHUBBI, JIN0O KITFOUEBOE CIIOBO IPYIIHUPOBAHUS MOJICH.
[MapameTp <aTpuOyTBE> — 3TO MOCIIEIOBATENEHOCTD Pa3JEICHHBIX TOUKOU
C 3amsTO ONepaLyii 3a1aHKs aTpUOyTaM 3HAYCHHUI, KOTOpast UMEET BUJIL:
<arpuOyt N>=<3HaueHue N>;.
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HauGonee o0OnienpuMeHUMBIME aTPUOYTaMU SIBIISIFOTCS

label — MeTka — cTpoOKa, 3aKIFOYCHHAS B KaBBIYKH, KOTOpas OIpejie-
JISIeT HaJlIUCh TOJIS;

key — umst (KITFO) TIOJIS;

width — mmprHa okHa U 1Ip.

K OCHOBHBIM TMOJISIM JTHATIOra OTHOCSATCS:

button — rmoJyie HaMOMUHAET OOBIYHYFO KJIABUIITY KJIABHATYPHI;

edit_box — moJsie, B KOTOPOM IOJIb30BATENb MOXET BBOJIUTH WIIH pe-
JaKTHPOBATh TEKCTOBYIO CTPOKY;

list box — crincok;

popup_list — packpbIBaromUiiCs CIIMCOK;

image — moJe ¢ n300pakeHueM;

errtile — moJe st oTOOpaXKeHMs COOOIIEHUH 00 oMMOKax;

slide — ckomb3sIIas MIKANA;

toggle — nepekioYaTeb;

radio_button — otHa WITH TPyTINa KHOTIOK, OOBEIMHEHHBIX B s BHIOODA;

bojed radio_column — psi BEIOOpa, UMEIOIINN paMKYy; U JIp.

IMpu3HaKoM KOHIIA JUPEKTUBBI (M, COOTBETCTBEHHO, pa3/ICIUTEIIEM
MEXIly JUPEKTUBAMU) SIBJSCTCS TOYKA C 3alsITOM WIM 3aKpbIBAIOIIAs
¢urypHas ckoOka. CKoOKH JOJKHBI OBITH COANaHCHPOBaHbI (KOJINYECT-
BO OTKPBIBAIOIINX CKOOOK JIOJKHO OBITh PaBHO KOJHMYECTBY 3aKpBIBAIO-
mux). Mexay KIIOYeBBIMH CIIOBAMU, Pa3ICiHUTEILHBIMH CHMBOJIAMH,
METKAaMH, YUCIOBBIMUA U CTPOKOBBIMH 3HAUCHHUSIMH MOXKET OBITh JTH000C
KOJIMYECTBO MpOOeNoB. TEKCTOBBIE CTPOKU JOJIKHBI 3aKIIOYATHCS
B JIBOWMHBIC KaBbIYKHU. Bce KiltoueBbIe CII0BA, METKH U KOJBI TIOJICH JOIK-
HBI COCTOSITh TOJIBKO M3 JIATUHCKHX OYKB (BEPXHETO M HUYKHEI'O PErHcT-
poB), mupp M CUMBOJIA NOAYEPKHUBAHUS W HAYMHATHCA 00S3aTEIBHO
¢ OykBBI. YTpaBienune uH(pOpMaIueii, BBEICHHOW B IHUAajore MOJb30Ba-
TENIEM, OCYIIECTBISAETCS MO KIouy mons. OpraHu3aius yrpaBIeHHs
quanoroMm obecrieunBaeTcsi cemelicTBoM (pyHkuumit AutoLISP  [27,
c. 324-330].

5.3. Hooodepoicusaemvie sa3viku npocpammuposanus. B mocnennee
BpeMsi C BBIXOAOM Oosee mo3aHeit Bepcun 6a3oBoro nakera CAIIP cra-
JIO BO3MOJKHBIM TPUMEHCHHE JJIsi MPOrPaMMHUPOBaHUS B IpadudecKoM
pelakTope A3bIKOB BBICOKOTO YPOBHSI Takux, kak C++, VBA.

IIporpammupoBanre ¢ moMomnisio VBA peanu3yeTr HaeoaorHuio 00b-
€KTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS W TIO3BOJIET ONEPUPO-
BaTh 00BEKTAMU MPHKIAJHONW cpelbl U paboTaTh ¢ HUMH Ha s3BIKE, TO-
TOOHOM SI3BIKY OOBIYHBIX MaHUITYJSIuH. [1pw Takoi TexHOIOTHH 00B-
€KTHasi MOJIeNIb Pa0OTAIOIIETO MPHIIOKEHUS MPEACTABIACTCS KaK COBO-
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KYIHOCTb OOBEKTOB, CBOWCTB, METOAOB U coObITHH. Kaxknomy o0bekTy
COOTBETCTBYET IEpeueHb METOJOB (Omepanuii), KOTOpble MOTYT K HEMY
npuMeHaTecsl. Hampumep, akTUBHBIA JOKYMEHT MOYKHO 3aKpBITh, IPH-
MHUTHB MOYKHO KONHpPOBaTh, OTPa3uTh u T. 1. [lpu dhopmuposanuu mpo-
rpaMMbl Ha VBA He00X0AMMO MaHMITYJIMPOBATh OOBbEKTaMH, UCTIONB3Y I
NPUCYLINE UM CBOMCTBA W METOABI, AJSl MPOrPaMMHUPOBAHUS UX peak-
UM Ha TO WM uHOe coOwbitue. Cobwimue — 3TO HEKOTOpPOE IeiicTBuE,
KOTOpOE YyBCTBYET OOBEKT KJlacCa W MOXET Ha HEro OTpearupoBarth.
KakoBa Oyzmer peakuust 00beKTa, 3aBUCHT OT MPOrPaMMHUCTA, KOTOPBIHA
pa3paboTraeT 00pabOTIHK COOBITHS.

Jns pa3paboTKu TakWX IMPOrpaMM HUCHONB3yeTcs pemaktop VBA,
BBI30B KOTOPOro ocymiectBisiercss mo myta Tools (MucTpymeHTs), na-
nee — Makpo u nganee — Penakrop Visual Basic. PaccmoTpum npumep
nporpaMmel Ha VBA, KoTopast OTK/II0YaeT BUAUMOCTH BCEX CIIOEB, KPo-
M€ TEKYILETO.

Sub Alloff () ;06vs61eHUE NPOYEIYPBL

Dim LayerCollection as AcadLayers ;00vs6nenue nepemeHubix
Dim testLayer as AcadLayer

Dim currentLayer as AcadLayer

Set LayerCollection=ThisDrawing.Layers ;ccoliku Ha 00beKmbl
Set testLayer =ThisDrawing.ActiveLayer ;6a3vl 0anHvlx uepmedica
Set currentLayer =ThisDrawing.ActiveLayer

For Each testLayer in LayerCollection ;yuxn npocmompa unenos
If testLayer.Name<> currentLayer.Name ;xonrexyuu Layers u
Then testLayer.LayerOn=False ;copoc npusznaxa suoumocmu
End If ;6cex cnoes, kpome mexyuezo

Next

Set LayerCollection=Nothing ;copoc onpeodeneHnblX nepemeHHblxX
Set testLayer = Nothing

Set currentLayer = Nothing

End Sub ;xoney npoyedypol

C.He,[[yCT 3aMCTUTB, YTO ):[aHHI:IfI SA3BIK pallMOHAJICH JJISI UCII0JIb30Ba-
HUA B PCHICHUM 3aa4, KOTOPLIC HCBO3MOXHO OpPraHHM30BAaTh Ha BCTPO-
CHHOM A43BbIKC IIPOTrpaMMHUPOBAHUA rpa(bnquKoro peaaKkTopa.

Bonpocs! u 3aganus 1J1si CAMOMOATOTOBKH:

1. Ilepeuncnnute OCHOBHBIE CPEICTBA amamTallM IrpadUvecKoro pe-
naktopa CAIIP k y3kocmenuaibHON 001aCTH IPOSKTHPOBAHHUS.
2. KakoBo Ha3HaueHHe MaKeTHBIX (aiioB?
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3. IlpuBenuTe nmpuMep MakeTHOTO Qaiiia.

4. Yro coboit mpeacrasistet (haiin MmeHo?

5. Uto obecnieunBaeT MoAu(pUKAIAI MEHIO?

6. Kakas komaHga npeHa3HavyeHa Ui 3arpy3Ku (aiina meHo?

7. KakoBBbI OCHOBHBIE pa3feibl MEHIO?

8. KakoB cMHTaKcHC IyHKTa MEHIO?

9. Packpoiite npUHLOUIBI CO34aHMA  TIpaUUEecKOro  MEHIO-
OoubnmoTexu.

10. KakoBsI Bo3MoxHOCTH AutoLISP?

11. K xakum sizpikam otHOCUTCSE AutoLISP?

12. Jlaiite onpeAencHue cucka, GyHKIUH, BBIPAXKECHUS, KaK 3JIeMEH-
TOB sI3bIKA IporpammupoBanus AutoLISP.

13. IlpuBegure npumep ucnoib3oBaHus AutoLISP mng Beramcnenus
BBIPKEHHS1, HAOMPAEMOro B KOMAaHJHON CTPOKE IpaUuecKoro peaaKTopa.

14. Kak naer ananu3 BeipaskeHust AutoLISP mnTepnperaTopoM rpa-
¢ugeckoro pegaxkropa?

15. KakoBs! cBoiicTBa BeIpaxeHus AutoLISP?

16. Ilepeuncnute knaccel Gpynxkunii AutoLISP.

17. Ana yero npeanaznauyed DCL?

18. Yem onepupyer DCL?

19. Kakumu cpeacTBaMu peann3yercs yIpaBleHue Juanorom?

20. [IpuBeauTe npuMep ONMUCAHUSA JUATOTOBOrO OKHA.

21. B gem 3akirouaercss HICOIOTHS OOBEKTHO-OPUEHTHPOBAHHOTO
[IPOrPaMMHUPOBAHUS?

22. Korga panuoHanbHO KCIONB30BaTh MporpaMMupoBanne Ha VBA
B rpaduyeckoM penakrope?

132



MATEPHAJIBI
K NIPAKTUYECKHUM U JJABOPATOPHBIM PABOTAM

ITpu MOATOTOBKE K MPAKTUYECCKUM U JIAOOPATOPHBIM 3aHATHIM HE00-
XOJMMO U3Y4YHTh TEOPETHYCCKUN MaTepuan Monayns. Meromudeckue
yKa3aHus K MPaKTUYCSCKUM 3aHATHSIM U3I0kKeHbI B [17]. B pamkax maH-
HOTO MOJYJISA PEIYCMOTPEHO MpaKTHUECKOe 3aHATHEe Ha Temy «[IpuH-
munel agantanun makera CAIIP». B [17, ¢. 111-123] usnoxeno 3ana-
HUE, KOHTPOJIbHBIC BOIPOCHI JJIS CAMOIOJAIOTOBKH, IUTAaH PabOTHI Ha
3aHATHU U KOHTPOJIBHBIC BOTIPOCHI 10 TEME.

JlabopaTopHasi paGoTa
«H3yyenne Bo3MokHOCTell rpadpudeckoro pexaktopa CAIIP»

3a0aua 3amamus: ysCHEHWE PalMOHAIBHBIX NPHHIHIIOB pPabOTHI
B rpaduyeckom penakrope CAIIP; oBnaseHre OCHOBHBIMH HpaBUIIAMH
CO3JIaHHS 3JIEKTPOHHOTO JOKYMEHTa; (POPMHPOBAHHE HABHIKOB PaOOTHI
B rpadudeckom penakrope CAIIP.

3aoanus 0151 NOO2OMOBKU K 3aHAMUIO:

1. IloAroToBUTH MPOTOKOJI OTYETA K JabopaTtopHoi paboTe, pyKOBO-
JCTBYSICh IPOTPAMMON €€ BHIITOJTHEHUSI.
2. OTBETUTH Ha BOMPOCHI JUIsI CAMOTIOATOTOBKH.

KOHTpOJ’ILHLIe BOIIPOCHI 1Jisl CAMOIIOATOTOBKU:

1. KakoBsl criocoObl Hauana paboThl Haj YePTEKOM B Ipad)uuecKoM
penaxrope?

2. Uto Takoe rpadUUecKUil peaaKTop, IabIOH, THUIl JTUHUH, CIOU,
pEXUM PUCOBAHUS?

3. Kakue knaBumy B rpaMueCKOM PeAaKTOPE BBITOIHAIOT (PYHKIHIO
«BBOII»?

4. Kak ynpaBisTh OKHOM 3peHHS IpU paboTe ¢ 4yepTe:koM B rpadu-
YecKOM pefakTope?

5. Kakue HacTpoiku peKMMOB PHUCOBaHMS JOJKHBI ObITh BBIOPAHBI
npyu (OPMHPOBAHMHM KOHKPETHOI'O JOKYMEHTa M KAaKOBBI CIOCOOBI HX
HacTpOUKHU?

6. Uem otnmuarotcs crocoObl BeIOOpa npuMuTHBOB — Pamka u Ce-
Kpamka?

7. Kak mepexiounTh YCTAaHOBKH TEKYIIETO CIIOSI, IIBETA, THITA JINHUH?
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3aganusa

3anamue 1

1-1i yposenyv
1. HacTpouTb pesKuMbl pHCOBaHMS.
2. BrIOTHATE MOCTPOCHHUE KBaAparta 1o pazmepam (puc. 2.28a).

a) 0)

10
el

10 10

Puc. 2.28. TloctpoeHue ¢uryp:
a) — KBajipata; 0) — 4eThIpeXyroJIbHIKa

1. CkonnpoBath KBaapaT B KOJMYECTBE, JOCTATOYHOM ISl BBIIOJIHE-
HUS BTOPOH GHUrypsl, IpeoOpa3oBaHUEM IEPBOH pa3HBIMHU CIIOCOOAMH.

2. [Momyuuts BTOpYIO UTypy (pHC. 2.286), pacTAruBasi ¢ MOMOIIBIO
«pydex» uinu komaHaou PacTanyTs.

3. BemmosiHUTS puc. 2.29.

Puc. 2.29. ®parMeHT NIPUHIUNHAATEHON CXEMbI

4. CoxpaHuTh pabOTy B 33IaHHYIO 00JIACTb.
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2-ii yposeny

1. Beimonuuts 3aganue 1-ro ypoBHs.

2. Ilo 3amannomy Bapuanty (IIpunoxenue 6) oToOpa3uTh GparMeHT
MPUHLUITHAIBHON CXEeMBI, MPOMapKUPOBaTh LIENU YTPaBJIECHUS U BbI-
TIOJTHUTD MTOSICHEHHUS K CXEME.

3. 3aMoJHUTh OCHOBHYIO HAaJIUCh YepTexka.

4. Hactpoutp rpaduueckuil peJakTop U 3aHUKCHpOBaTh LIard Ha-
CTPOUKH B OTYETE.

3anamue 2
1-ii yposens
1. Co3aTb HOBBIM PUCYHOK, HCHONB3YS MA0I0H a3.

2. BBINONHUTH YacTh KOHTYpPA yIpaBJICHHUs YPOBHS BOJbI B OapabaHe
KOTJIa Ha cxeMe apToMmaru3aruu (puc. 2.30).

Koten

2

Puc. 2.30. ®parmMeHT cXeMbl aBTOMaTU3aLU1
3. CoxpaHHTh pabOTy B 3aIaHHYIO 00JIaCTh.
2-i1 ypoeens

1. BeimotauTh 3a1anue 1-ro ypoBHS.

2. Ilpoananmu3upoBath paboOTy ¢ KaKIOW HCIIOIH30BAHHOW TSI BBI-
MOJIHEHMsI 3aJ]aHKusI KOMaHI0OW PUCOBaHHS M KOMaHIOH pPelakTUPOBaHUS
o MpeIoxkeHHoH Gopme (Tadi. 2.4).

Tabmma 2.4
Dopma anaruza KOMaHObl PUCOBAHUSL UNU PEOAKMUPOBAHUS
[Tapamer- ITocnenoBa-
pame TpeGoBanms 1o PLIeno [prmep
Bun |Hasmade-| peiko- TEJBHOCTD
K BBIOOPY MPUMUTH- N . padoTEL
OMaHJla| KOMaH- | HHE KO- | MaH/bl 1 JIeHCTBHH TpH
BOB (/11 KOMaHTbI C mapamMeTpa-
Bl MaH/Bl KX Ha3Ha- HCIIOJIB30Ba-
PEAaKTHPOBAHM) MH KOMaH][bI
JeHUe HHHU KOMaH/Ibl
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3anamue 3

1. OToOpa3uth (hparMeHT TEXHONOTUYECKOW CXEMBI IO 3aJaHHOMY
BapHaHTy [28, MpUIIOKEHNUE].

2. 3anI0JHUTH OCHOBHYIO HAJIINCh YEPTEXa.

3. [lomyuuTs pacneyaTKy yepTexa.

MeTtoanka BhIOJHEHUS Pa0OThI
3anamue 1
1. 3anycTuth rpadguyeckuii peaakrop AutoCAD memykoM 1o 3HauKy
@ Ha paboyem cToe.
2. B oxne Hayana pabotel Startup BeIOpaTh kHONKY Use a Template

1 U3 CITMCKa IITa0JIOHOB B CITMCKE BBIOOpa BBIOpaTh A3pa (puc. 2.31).
3adukcupoBath maryu Hayana pabotel B Tabn. 2.5 (onepauus 1).

e

N Use a Template

= 00

Select a Template:

A3 w.dwit A ———

AZp[2].dwat

A3p dwat

A3Ea 2]t

A 3z(2). dwit

A3ss dwt "

Browse. .

Template Description
MpoToTun goprdara a3 4na aeToHatopa MN3C

0K H Cancel ]

Puc. 2.31. inanoroBoe OKHO Havaia paboThl

3. YcTaHOBUTH NpUEMIIEMble HACTPOHKU PEKUMOB PHUCOBAaHUS: WH-
tepBai mara (SNAP) pasabiM 10 MM, cetku (GRID) — 5 mm. Jlns aToro
HY>KHO BBIIOJIHUTH CIEIYIOLINE AeHCTBUSA:

1) BeBaTh muanoroBoe okHo Drafting Settings (Pexumbl prcoBa-
Hust). {1 9TOro nenonb30BaTh OMH U3 CIIOCOOOB:

— napatomiee Tools (CepBuc) — mynkrt Drafting Settings (Pesxumbl
pucoBaHus);
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— YCTaHOBHUTH yKas3aTeldb MBI Ha OJHY M3 KHOIIOK DPEKHMOB
B cTpoke coctosiHus (SNAP, HanpuMep) — IENKHYTh MPaBOW KHOITKOH
MBIIIN ¥ BBIOpaTh MyHKT Settings (HacTponTs) U3 KOHTEKCTHOTO MEHIO;

— Habpate B KoMaHzaHOU cTpoke komanny DDRMODES (IuaJjor-
Cpen);

2) B OTKPBIBLIEMCS IUAJIOTOBOM OKHE YCTaHOBHUTH B obmactd SNAP —
uaTepBai 10 (o ocu X u Y), B o6iact GRID — 5 (o ocu X u Y);

3) BeriiTH U3 okHa. Brimounts pesxkum ORTO, menkays JIK mpimm mo
COOTBETCTBYIOIIEH KJIABUILIE B CTPOKE COCTOSIHUSI.

Tabnuna 2.5
Ilpomoxon pabomul ¢ epagpuueckum pedaxmopom
Onepanus Copnepxanue
1. OkHo Havgana paboTsl Startup Hasnauenue
Kuonku Open a drawing

Start from Scratch
Use a Template
Use a Wizard
Kak HacTpouTh BBI30B OKHA?

2. YnpaBiieHHE OKHOM 3pEHHUs

Yem obecnieunBaercs?

Crnoco- |mepeMelIeHH s YepTexa B BUIOBOM IKpaHe

OBl yHpaBJIeHUs] MacIITabOM 0TOOPaKECHUS
LIEHTPHUPOBAHHUS 30HBI TOCTPOEHUH Ha
JKpaHe

3. Hactpoiika pe>kuMOB pUCOBaHUs Yewm obecrieunBaercs?
Croco0bl IEPEKITIOUCHHUsSI PEXKIMOB

CriocoObl BBI30Ba IMAJIOTa HACTPOUKHU

3HaueHHs |11 BBIIOJHEHHUS 3aganus Ne 1 Illara
WHTEpBaja Cetkn
JUTSI BBITOJTHEHUSI TPUHIMITHATIBHON [1lara
CXEMBI CeTkn

4. Hactpoiika untepdeiica Yem obecreunBaetcs?
Kak MoxxeT ObITh H3MEHEHa CTPOKA MaJAIOIIX MEHIO?
Kak BrIBecTH TpeOyeMyto aHeIb HHCTPYMEHTOB

Ha 9KpaH?

Kak n3MeHHTB COCTaB MHCTPYMEHTOB Ha TTAHEITH
UHCTPYMEHTOB?

Kak n3MEHUTb COCTaB KHOMOK B CTPOKE COCTOSHUSI?
Kak n3MeHHTB COCTaB MAIOTOBBIX OKOH Hadaia
paboTh! B rpadUecKoM pegakrope?

Kax n3mennTs 1mmHy 1 BU IEpeKpecTrst Kypcopa?
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4. N3o6pazuthk purypsl (puc. 2.28a) B HIDKHEH YacTH JopMmara ciesa.

Juis sToro cHayanma HEOOXOAMMO BHIIEIUTH KOM(OPTHYHO 00IacTh
OKHa 3peHus], MPUMepPHBIE pa3Mepsl KoTopoii 50x50.

Jnst mocTpoeHust pUrypbl MOKHO BOCIIONB30BaThesi Komanaoi Line

(JImHus), BIOpaB KHOIIKY < Ha TaHeNN PUCOBaHHUA JHOO BHIOpaAB
nyHKT Line (OTpe3ok) u3 magaromero MeHto Draw (Yepuenue). Ha 3a-
IIPOCHI KOMAHbl HY’KHO BBECTH 3 TOUKHU (PUTYpHI yKa3aTeleM MBIIIN Ha
9KpaHe 1100 HaOOPOM C KJIaBUATypbl KOOPAMHAT TOUKH, U Jjajiee BBECTH

«C», To ecTb napametp 3aMkHH (Tabid. 2.6).

Tabmuna 2.6
Ocobennocmu UCnonb308anuUs KomManowl Line
% 5 Haznaue- | ITapamerpsl | IlocnenoBarensHOCTH
g é HHE KO- KOMaHZbl | JEHCTBHIA PU HCTIONb- ITpumep paGoTsI
S = MaH/pl | U MX Ha3Ha- 30BaHAW KOMaH/bI | C TTapaMeTpaMH KOMaH/IbI
a YeHHE
ITo3Bons- |«BBoay, kax | line Specify first MoxHO yKka3aTb mep-
eT pHco- |OTBET Ha  |point Byto Touky JIK Mbimu
BaTh OT- |HEPBBIi (JIunus Ykaxure B paboueii 30He pe-
pe3ku 3arpoc, MIEPBYIO TOUKY) JTAKTOPA, CIETYIONIYIO
OpSIMBIX  [TIO3BOJIET  |Specify next point or |TOUKY MOXKHO yKa3aTh
coBmectuth |[Undo]: TaKxe J160 HabopoM
Hayajo u30- |(YKaxuTe Clieflylo- |C KJIaBUATyphl OTHO-
Opa)kaeMoro |IIYI0 TOUYKY HIIH CUTEJBHBIX KOOPJHHAT
orpeskac  |[OTMeHHTS]:) (@10<90, mpotuThH
g KOHIIOM Specify next point or |Ha 10 MM moJ1 yriiom
g 3 npensiny- |/Undo]: 90 rpaxycoB) u s
= 2 peAbIny rpaxy
— 8 mero no-  |(YKaxuTe clefylo- |COeIMHEHUs C KOHeY-
£ CTPOCHMSA.  |UIYIO TOUKY WU HOU TOUKOH BBOAMM
3(C)—3a- |[OTMeHUTH]:) napametp 3amkHu: C.
MBIKaeT Specify next point or | Touxu, yxazammsie JIK
nomanyto. |[Close/Undo]: MBIIITH
O U)- (Ykaxwure crenyro- §
OTMEHSIET  |UIYIO TOYKY WJIH
nociaeaaui  |[3amk-
HapUCOBaH- |HyTb/OTMEHUTB]:) b
HBIH cer- Specify next point or
MEHT [Close/Undo]: ¢
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Bropyo ¢urypy MoxKHO Mony4uTh, CKOmUpoBas (Tadm. 2.7, rpadsl 4
W 7 W TOCIEN0BATEIBHOCTh JCHCTBHS C KOMAaHJOW) MepBYyHO (KHOMKA

%3

Ha TlaHenw penaktupoBanus b0 myHKT Copy (Komuposats) ma-
naromero MeHto Modify (M3menuts)), casiB pexxum ORTO u Bocmonb-

3oBaBmIMCh KoMaHaou Stretch (PactanyTth) (KHOIKa Ha TaHEIu
WHCTPYMEHTOB peJakTHpoBaHus 00 myHKT Stretch (PactsaHyTts) u3
nmanarorero Mmeao Modify (M3mennts)). [Ipu 3TOM B KOMaHIHOH CTpO-
K€ BBIBOJISITCSI CIICYIOIIHE 3aIPOCHI:

_stretch

Select objects to stretch by crossing-window or crossing-polygon...
Select objects:

mo ecmv _Pacmanymo

Buibepume obwvexmul 013 pacmacusanusi cexyweli pamkol amubo cexy-
WUM MHO20Y2ONIbHUKOM ...

Buibepume o6vexmeoi:

HeoOxomumo BBIOpaTh HWKHIOI 4YacTh (PUTYpBI, yKa3zaB BEpXHUI
MPaBbIi YTOJI paMKK BHE GUTYPHI, U 3aTEM — HHXKHUMN JICBBIH yroji pam-
KH, OXBaThIBaromIeH purypy (puc. 2.32).

llepr0og ToOUKCa
= O M L

Pami<a
=Y NI=Y el

Bropog Touxka
= O™ <

Puc. 2.32. BeiOop NpUMUTHBOB IIPH MCIIOJIL30BaHUH KOMaHIbl «PacTSIHyTE)

Specify opposite corner: 3 found
Select objects:
To ecmb Onpedenume nPomMuUBONONONCHbIU Ye0i: 3 HAUOEHO
Buibepume obvexmut:
Ecnmu Bce HyxHBIE OOBEKTHI BHIOPAHBI, TO HY)KHO Ha)KaTh MpPaBYIO
KJIABMIITY MBIIIH JTHO0 «BBOI», UTOORL 3aBEPIINUTEL PEKUM BBHIOODA.

Specify base point or displacement:
Specify second point of displacement or <use first point as displacement>:
mo ecmb Ykascume 6a308yk0 mouKy 1ubo nepemewenue:
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Yxaorcume emopyro mouxy ons nepemewenus uay <ucnoiv308amy nep-
6Y10 MOYKY 6 KAYecmee nepemeienus™

[Ipu 3TOM HYXHO BBIOpPAaTH TOUKY, OT KOTOpPOW TpeOyeTcs pacTsru-
BaTh, M 3aTE€M TOUKY, 0 KOTOPOH CIIeAyEeT TAHYTH JTUO0 CKUMATB.

PactsnyTh QUrypy MOXKHO W APYTHMM CIIOCOOOM, BOCIIOIH30BABIINCH
TaK Ha3BIBAEMBIMHU «pydkamMm» (puc. 2.33), — MaJICHbKUMH KBaJpaTHKAa-
MH, KOTOPBIE BBICBEUHBAIOTCS B OIPENEISFOIINX TOYKaX OOBEKTOB IPH
ux BeIOOpE (Tabm. 2.8).

i 3
OTPe3ok Kpyr brok
Puc. 2.33. Ilpumepbl IPUMHUTUBOB C «PyUKaMU»
Tabmnuma 2.7
Ocobennocmu Ucnonb308aHust Komaro pedakmuposanus Copy u Stretch
2 IMapa- | Tpebo-
% Z | Hasuauenue | MeTpbl |BaHus 1o | [locnenoBarensHocTh | [IprMep paboTs
g § KOMAH/TbI W HUX | BBIOOpY |JCHCTBHUII IPH UCIIONB-| C MapaMeTpaMu
§ = HasHa- | IpUMHU- 30BaHUX KOMaH/bl KOMaHAbI
& YyeHue | THBOB
Kommuposats
Kormpyer |Dis- Boi0epuTe 00BeKThI:
co3manHble (place- _copy VYkaxure 6a3o-
o |oObekThl, |ment— |Bwibop |[Select objects: BYIO TOUKY HJTH
E ocrapisil  |mepe- |B mo6oM |Specify base point or |[IIepemerienue]:
> 2 |opuruHais! [Hoc.  |pexume |[Displacement] <Dis- |Ykaxure BTOpyo
5) & |metpony-  |Exit— placement>: TOYKY MM <HUC-
© c% TBIMH, BBIXO/I. Specify second point or [monab30BaTh Mep-
o |upasmenia- (Undo — <use first point as BYIO TOUKY Kak
& lerxommm |ormena displacement>: nepeMeIeHne™>
B 33JJaHHOM Specify second point |YkaxuTe BTopyo
MecTe or [Exit/Undo] <Exit>: |touky nnu [BbI-
xon/OTmeHa]:
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Oxonyanwue Tadi. 2.7

Pacnonoorcenue pyuex na npumumueax

= [Tapa- Tpebo-
s % Hasnaue- METpBI U BaHUs IlocnenoBarens- | Ilpumep pabotst
= - HHE KO- UX Ha- o HOCTb J€MCTBUI ¢ mapameTpamMu
Zl 2| wmamm 3HauYeHHe | BHIOOPY | IPH HCIIOIB30Ba- KOMaH/IBI
= MIPUMU- HHUH KOMaH/IbI
A THBOB
Obecre- [ocne PactanyTs
YUBaeT BBIOOpa Bei6op | _stretch Bribepure 00b-
nepeme- 00BEKTOB | B pe- Select objects to | ekTbI Wist pacTs-
HICHUE 3ampaiy- | KUMe stretch by cross- | >keHus cekynei
BBIOpaH- | Baercs CeKy- ing-window or pamKoi WK
o | HOM yac- | Toyka, oT | el crossing- MHOT'OyTOJIbHU-
% TH U30- KOTOpOi | pamku | polygon... KOM. ..
§ ‘é Opaxe- HYXKHO WK Select obj.ects: BeiGepure 00b-
g 5| i co- TSHYTb, CeKy- Select objects: eKTBL:
v 2| xpanss Janee 11ero VYxaxkute 6azo-
o | mpuaTom | Touka, 1o | MHOro- | Specify base BYIO TOUKY WJIA
&1 cBssb ¢ KOTOpOii | yroib- | point or [Dis- [TTepemertienue]:
0CTaJb- HY>KHO HHKa placement] YKaxkuTe BTOpyIo
HOU 4Ya- TSHYTb. <Displace- TOYKY MITH <HC-
CTBIO Dis- ment>: I0JIb30BATh IEp-
placement Specify second BYIO TOUKY KaKk
- IEPEHOC point or <use HepeMeICHUE™:
first point as
displacement>:
Taommuma 2.8

Oxonuanue Tadim. 2.8

[Ipumurtus Pacnionoxxenue pyuex
Pazmep:
IepeBepHyThIil MK B nentpe pazmMepHOro TEKCTa AJs BCEX THUIIOB pas-
napajieabHbId MEPOB
VYrioBoit B KOHEYHBIX TOUKaX Pa3MEPHON U BBIHOCHOM JIMHUI

Pazmyc WK ANaMETp B KOHEYHBIX TOUKaX BHIHOCHEIX JIMHUM U B TOYKax,
3aJal0IIUX ITOJOXCHUC pa3MepH01‘/'I AyTu
B xoHEUHBIX TOUKAX pa3MepH017I JIMHUHU

J1s1 pefakKTUPOBaHUSI C IOMOIIBIO PyYeK HEOOXOIUMO YKa3aTh KaKyro-
n0o u3 Hux (puc. 2.34). Touka, COOTBETCTBYIOIIAS ITOM pyuKe, paccMmar-
pHuBaeTcs kak 0a3oBasi TOUKa ONEpalUH PeJaKTUpOBaHUS (TIPH HEOOXOaHU-
MOCTH MOKeT OBbIThb BbIOpaHa 0a30Basi TOUKa, PACIOJOKEHHAs B JIIOOOM
MecTe pucyHka). IIpy ykasaHuu pydek HPOHCXOIUT MEPEXOi B PEKUMBI
pYYeK (B peXXUMbI PENAKTUPOBAHUS C MOMOILBIO PYUEK), TO €CTh PEKHMBI
Pactsau, [Tepenecn, [loBepru, MacmTab u 3epkaio.

[epBbIM peskxuMoM siBisieTcst peskuM Pactsaau. Ecnu mocnie Beibopa
0a30BOI TOYKM NEPEMECTHTh KypcOp M yKa3aTh HOBYIO TOUYKY, TO MpO-
HCXOIUT peJakTHpPOBaHHE OAHOH pyuku. [Ipm 3ToM BeIOpaHHas pyuka
HepeMeCTHTCS (PacTSHETCS) B ATY TOUKY.

= 5]

= &l

[TpumuTHuB Pacnonoxxenue pyuek
Touka B touke
OTtpesok B cepeanne 1 Ha KOHIIAX OTPE3Ka
Hyra B cepennne u Ha KOHIIAX
Kpyr B Toukax KBaApaHTOB U B LIEHTPE
Texkct B TouKe BCcTaBKU U BTOPOI TOUKE BhIpaBHUBA-

HUA, CCJIIU €CTh

Omnpenenenune atpudyra

B Touke BcTaBkM 1 BTOpOﬁ TOYKC BbIpaBHUBA-
HUsA, €CJIIM €CTh

ATpulyT B TOouKe BCTaBKH U BTOPOM TOUKE BhIpaBHUBA-
HUsl, €CIIH €CTh
durypa B BepmmHax
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Warl BespaTs
MPUMUTUBH 1

PYLKY, KOTOPYK

HYXHO THAHITb

Ware, NoTaHyTe
3TY PYLKY B
HYXHYIO TOUKY

War3. locne
PeAaK TVPOBROHNS
409 BHX0LO M3
PeXMMO PYLLK
HoxaTe "Esc”
4RO PO30

Puc. 2.34. Tlopsinok paboTHI ¢ pyuyKamMu
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MOJKHO UCIIONTB30BaTh PeXXUM PacTsiHu cpasy [Uisi HECKOJBKUX TTPUMHUTH-
BOB. JIy1s1 3TOTO TMEpes BKIIOYEHHEM PEKMUMOB pydeK HEOOXOIUMO BBIOPATh
NPUMHTHBBL, YKa3bIBas Ha UX Py4kd NpH HaxaTtor knasuie Shift. [lepexon
B peXuM PacTsHM mpow30iIeT TOJIbKO TOrAa, KOorna OfHA W3 BBIOPAHHBIX
py4eK OyzeT yka3aHa IpH OTITyIIeHHOH KiaBuiie Shift.

Ecnn mpu ykazaHMM HOBOIO IOJOXKEHHS PYYKH HaXaTh KJIABHUIIY
Shift, To BKIIOYaeTCS peXUM CO3MaHUS HECKOJIBKHUX KOIHN, KOTOPHI
JEUCTBYET 0 MOMEHTa BbIOOpAa HOBOTO KJIIOYa PEXHMMA PydeK MU Ha-
’KaTus KjiaBuIIu Beoj.

HemnocpencrBenHo mocie BeIOOpa 0a30BOM PYyUKH BKIIOUAIOTCS pe-
KHUMBI py4eK, HauMHasi ¢ pexxuma Pactaau. MOXKHO IHUKIHYECKH H3Me-
HSTH PEXKUMBI PyUeK, Haxkumas kinasuiry [IpoOen nim BBOAS KIIIOYEBEIE
CIIOBa, COOTBETCTBYIOIIME Ha3BaHWAM pexumoB: STretch (Pactsaan),
MOve (ITEpenecn), ROtate (I1OBepun). s BeIXOAa U3 PEKUMOB PY-
YeK Hy»KHO BBECTH ¢ KiaBHaTypbl OykBy X (kimrou eXit (Beixon)).

1. BbIMOMHUTE pUCYHOK 2.29 NOCTATOYHO MPOCTO € MOMOIIBIO TOTO-
BBIX OJIOKOB. BbINonHNTH BCTaBKy OJ0Ka MO3BOJsieT KoMaHzaa Insert.
OpHaKo B IaHHOM CJIy4ae MOXKHO BOCIOJIb30BaThCS MOJIb30BATEIBCKIM
MeHI0-0nomoTekoit baza. HeoOxomuMmblii 070K HAaXOMUTCS IO TIYTH:
baza/baza IIC/ Karymku/km, myckarens+penel. Ilpu sTom B KoMaHA-
HOM cTpoke OyJeT BbI3BaHA Ha MCIIOJHEHHE KOMaHJa BCTAaBKM OJIOKa,
ABTOMATUYECKH BBelIeHO uMs km. [IpuMepHbIi BU 3aPOCOB:

_-Insert Enter block name or [?]: km Substituting [simplex.shx] for
[rusli].

Bcmaska Beeoume ums 6noxa uau [?]: km 3amena wpugpma

Units: Unitless Conversion: 1.0000

Specify insertion point or [Basepoint/Scale/X/Y/Z/Rotate] :

Ykaoicume  mouxy ecmaexu unu  [bazoeas mouka /  Mac-
wmab/X/Y/Z/Bpawenue] :

[pu sTOM crienyeT peaakTopy yKa3aTh KOOPIAMHATHI TOUKH PACIOJIOKe-
HUs n300pakeHus Onoka. [locne dero aBTomaTH4ecky 3afatoTcsi Macirad
otpucoBkd (o 1 mo ocsim X u Y), yron nosopota (0) ¥ 3amparmBaioTcs
3Ha4yeHue arpuOyToB. [10CKONBKY €cTh 3HaUYCHHS 10 YMOTYAHHUIO, TO B OTBET
Ha 3arpoc 3HaYeHUs aTpuOyTOB JOCTATOYHO HAXKMMATh KJIaBHILY BBozI.

Enter X scale factor, specify opposite corner, or [Corner/XYZ] <I1>: 1
Enter Y

scale factor <use X scale factor>: 1

Specify rotation angle <0>: (0

Enter attribute values

1o3. 0o603nauenue <KKI1>:

1o3. 0o603nauenue <KMI>:
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IMocne BcTaBku O0ka ocraeTcs chopMHUpPOBaTH JIMHUIO CBs3H. [lo-
CKOJIbKY B OJIOK BOIIUIM MPHUMHUTHUBBL, UMeromue TommuHy 0,2 MM, TO
JIMHUIO CBsI3U (OHA TOJDKHA OBITH OJHOW TOJIIIMHBI C JTUHUSIMHU HM300pa-
XKeHus1) MoXkHO chopmupoBats komanaou Pline (Iliuaus) — mo3BossieT
(hopMUpOBaThH JIMHWUYW 33JJaHHOW TOJIIWHBEL. DTOH K€ KOMaHIOH MOKHO
BBITIOJTHATH CcTpenky. KomaHaa MoxeT ObITh BBI3BaHA Yepe3 aHaJOTHY-

HEIH TyHKT MeHI0O Draw (Yepuenwme) mmbo manenu Draw (Yepue-
Hue). UToObI OTPUCOBATH CTPENKY ATONH KOMaHJOM, HY)KHO BOCIIOJIB30-
Bathcs onmmerd Width (Illmpuna) — mocratouyHo BBECTH W, Jayee Ha 3a-
poc HadansHOW mmpuHE (Specify starting width <0.20>:) BBecTn om-
peneneHHON 3HadYeHre MMPHUHBI (Harpumep, 3), a Ha 3arpoc KOHEUHOM
mmpuHbl (Specify ending width <3.00>:) BBectu HyneBoe 3HaueHue (0).
Ilocme sTOrO OCTaeTcsa MPOTSIHYTH CTPENKY M BBIMTH M3 KOMaHIBI (Ha-
’KaTh BBOx).

6. CoxpaHuTe PHCYHOK B 33/IaHHYIO TPETIoJIaBaTesieM 00JIacTh, BOCIIONb-
30BaBIIMCh KOMaH 101 Save (rryHKT COXpaHUTh Majatomiero MmeHro daiin).

7. 3amanHbiii (hparMeHT MPUHIUITHATIEHON CXEMBI BBIITOITHHUTH JOCTa-
TOYHO JIETKO TPY HATMYUH TOJIh30BATEILCKOM mporpaMmel. [locnenosa-
TENBHOCTH JIEHCTBHUI TIPHU STOM CIICAYIOIIAs.

Ha TTaHeITN HHCTPYMEHTOB DJIeMEHTBI I15C
e
BbIOpaTh KHOTNIKY SA: A, O, P ans otobpa-
= 2§
KeHusl epekiodaress pexxumor L1 [Ipu 3ToM Ha mone ueptexa 0y-

JeT oToOpaXkeH MepeKItodarenb, UMeIomui 3 nonoxenus: A, O, P.
Ha sT0i1 e manenm WHCTPyMEHTOB BhIOpaTh KHONKY Kontyp AY M

& IUTsl OTOOpasKeHHs Lenu ynpasnenus. [Ipu atom Ha 3anpoc «Benure,
kakum UM Benercs ynpasnenue: 1 — 31, 2 — KV, 3 — KT, 4 — HL» HyxHO
BBECTH COOTBETCTBYIOLIYIO IIM(PY (CMOTPH B BapHaHTE UCIIOTHUTEIbHBIN
MeXaHU3M B LIenu crpasa). [locie 3Toro OyneT 0OTpUCcOBaH COOTBETCTBYIO-
U UCOMHUTENBbHBIA Mexanu3M. Ha 3ampoc «Beemute cTpykTypHyro
dhopmynmy <OSLI*OKT1.1*(1KM2.1*0SL2*+1KM1.1*+)*i>:» Heobxomu-
MO 3aJ1aTh YCJIOBHYIO 3alIMCh IIETTH YIIpaB/IeHHs. 3HauYeHne 10 YMOTYaHHIO
MO3BOJISIET OTPUCOBATH LIENb yIpaBieHus puc. 2.35. [IpuHaThl cnemyrommue
YCIIOBHBIE 0003HAYEHMS AJIA 3alUcy ynpasieHus: 0 — HOpMaJIbHO 3aMKHY-
TBI KOHTAKT; | — HOPMaJIbHO Pa30MKHYTHIM KOHTAKT; * — [OCIEI0BaTeNhb-
HOE COeIMHEHHE; *+ — mapajuielIbHOe COoeMHEeHHe; *1 — okoH4aHue (op-
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Mynbl. [lo3unmoHHBIe 0003HAUYEHHS! KOHTAKTOB JOJDKHBI OBITH HaOpaHBI
3araBHBIMU OyKBaMu JIaTUHCKOro angasuta. [lapamnensHoe coeanHeHHe
HEeoOX0JMMO B3SITh B KpyTible ckoOKu. [lociie HoMepa Mo3UIHOHHOTO 000-
3HaYECHUS MOXKHO YTOYHUTH HOMEpP KOHTAKTa B COCTaBE alllapaTra depe3
Touky (Hampumep, KM1.3) anst KOppeKTHOH MPOCTaHOBKM OOO3HAYECHUIA
32)KUMOB JJAHHOTO 3J1eMeHTa cxeMbl. ClielyeT yUuThIBaTh, YTO 1-i KOHTAaKT
MarHWTHOTO ITyCKAaTeJNsl 3ape3epPBUPOBAH VIS LEMH PYYHOTO YIPaBJICHHSI.
Ecin BBectn HOMep UM — 1, To mporpaMmHO OyneT OTpHCOBaHA M LEMb
PYHHOT'O YIPaBJIECHHS YIEKTPOIBUIATEIEM.

ASH o
% sl A OF SLi M2l s

s

Puc. 2.35. Ilpumep chopMUPOBAHHON LIETIN YIPABICHHS

PaccraButh MAapKUPOBKY YYaCTKOB ueneﬁ MOKHO, BOCIIOJIb30BaBIIMCh
3

KHONKOW MapKkupoBKa [epras 1mdpa MapkupoBKU OYyJIET POCTaBIIC-
Ha MPOrPaMMHO TIOCTIe Tepexojia Yepe3 KOHTAKT aBTOMATHYECKOTO BBHIKITFO-
qgarenst SF1. [lanmee HeoOXOaMMO YKa3bIBaTh TOUKY IPOCTAHOBKA IMH(PHI
0003HaUCHNSI, HAPUMED, IIISTYKOM JIEBOW KHOIIKOM MBI, JIJIs1 OKOHIaHuUs
MIPOCTAHOBKH HY>KHO HaxkaTh [1K mbIm.

C momomtpio koMmauael Dtext, HaOpaHHOW B KOMAaHIHOH CTpPOKE, JIHOO

KHOIIKH Ha MaHeny uHeTpyMeHToB Draw (Uepuenue) 3anonHuth Taliu-
Iy C MOSICHSIIOIIMMY HAJIIUCSIMU CIIpaBa OT ()parMeHTa cxeMsbl. [lapamerpsr
Y KJTIOYW TAHHOW KOMaHIBI 00BSICHEHBI B [25, ¢. 32; 24, ¢. 467].

8. 3armojHUTL OCHOBHYIO HAJIIKCHh YEPTEKA MOXKHO TAKXKE C TIOMOIIBIO
koMaHpl Dtext wim peakTHpOBaHUEM CYIIECTBYIOIIETO TEKCTa (JIBOWHOM
memdok JIK MBI 1o TeKCTy, YTOOBI BOWTH B PEXKUM PEIAKTHPOBAHMS).
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9. Hactpoutb rpadguyeckuil peaakTop Mo3BONSAET MacTep, BhI3bIBaC-
MbIi kHomkoi Use a Wizard u3 okHa Havyayia paOOThI IPH CO3IaHUHM HO-
BOro pucyHka. OJHaKO BBI30B CaMOTO OKHA JOJDKEH OBITh TakXke Ha-
ctpoeH. Jlns storo mcmomeayercst myHKT Options... (Ommuu...) MEHFO
Tools (Cepsuc). UtoOb!I niepes HagajaoM padoThl ¢ rpadUuecKuM peaak-
TOPOM BBIABAJICS IWAJIOT Hadana paboThl, TpeOyeTCsl BKIIOYUTH CHMBOI
(«ramouky») Show Startup Dialog Box B mone Startup 3aknaaku System.
[None3ns! u HacTpoiiku Ha 3aknankax Display (Hampumep, MO3BOJSIOT
HACTPOUTH BUJ MepeKpecTusi Kypcopa) u Drafting (Hanpumep, mo3BoJIs-
FOT HACTPOHTH BHJI Kypcopa B PEKUME MPUBS3KH K 00BEKTaM).

3anamue 2

1. Hnsa BemonaeHus 3amganus (puc. 2.30) HE0OXOIMMO 3arpy3uTh
11a0JIOH, Ha3BaHHBIA a3, B KOTOPOM YK€ BBIIIOJHEHBI NTEPBOHAYAIBHEIE
MOCTPOEHUS M 33/IaHbl MIPHEMJIEMBbIE ISl BBIMTOJIHEHUS JaHHOTO JOKY-
MEHTa PeXKUMBbI pUCOBAaHUS (CM. IyHKTHI 1 u 2 ju1st 3aHsTHA 1).

2. Jlamee HEOOXOIMMO BHIBECTH B BHIIOBOM dKpaH 00JIaCTh, MPUEM-
JIeMyl0 JAJIsi OTPUCOBKHM M300paKeHMS, W BBIIOJIHUTH Tpadudeckyro
4acTh pUCYHKA. [lJI 3TOr0 MOXXKHO PEKOMEHIOBATh HCIOJIb30BaHUE KO-
Manga Circle (Kpyr), Rectang (IIpamoyroabnuk), Line (OTpe3ok),
Pline (ILnunus), Trim (O6pe3ats), Array (MaccuB), Insert (Bcra-
BUTH), Dtext (ATekcT) (Tadn. 2.9).

Tabmnuma 2.9

Ipumepnas nocnedosamenvHocms Oeticmautl
npu euinoaHeHuu 3a0anus puc. 2.30

IocnenoBaTenbHOCTD AeiicTBUIL Pesynbrar

1 2

1. BblmomHuM OKpYy>KHOCTb, BbI3BaB koMaHnay Circle

(Kpyr), HanpumMep, KHONKON [:E:I MIaHEeIU UHCTPYMEH-
ToB Draw (Yepduenue), MCHoip3ysl OINIMM IO yMOI4a-
Huto u otmeuas JIK mpimm B pabodedd 30HE HIKpaHa
LIEHTP U TpeOyeMBIil paanyc
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[Iponomxkenne Tabdm. 2.9

1

2

2. BoimonHuM [1Ba TPSIMOYTOJIbHHUKA, BHI3BaB
koMaHny Rectang (IlpsimoyroinbHMK), Ha-

puMep, KHOMKOH E MaHe! WHCTPYMEH-
TOB UepueHue, UCIOJb3Ys ONLMU 110 YMOJI4Ya-
Huto u ormevast JIK mbimm B pabodyei 30He
9KpaHa TOYKH YIJIOB MPSIMOYTOJIbHUKOB
_rectang

Specify first corner point or [Cham-
fer/Elevation/Fillet/ Thickness/Width]: (1o
eCTh YKaXHTe MepByI0 TOUKY yria min [Dac-
ka/Bricota/Cxpyrnenne/ Tommuna/lllupuaal):)
Specify other corner point or [Dimensions]:
(To ectp YKaXUTE€ BTOPYIO TOUKY yIJa WU
[Pa3mepsl]:)

N

3. OOpexeM HEHYXXHbIC JIMHHH, HCIIOJB3Ys
koMaHay Trim (Oﬁﬁemb), BbI3BaHHYIO, Ha-

HIpUMEpP, KHOIKOU
W3menurs:

_trim

Current settings: Projection=UCS,
Edge=None

Select cutting edges ...

Select objects: Specify opposite corner: 3
found

[lepBrrit 3ampoc koMaHAbI TpeOyeT BBIOOpa
TpaHUIEbI, 10 KOTOPOH HEOOXOAUMO 00pe3aTh.
B nanHOM citydae MOXHO BbIOpaTh BCe 00BEK-
Thl B PEKUME CEKYLIEH PaMKH.

Select objects:

Select object to trim or shift-select to extend
or [Project/Edge/Undo]:

[Mocnenyrome 3ampocsl  TpeOYIOT BBIOOpa
yacTel, KOTopble HeoOxoaumo obpesats. Ilo-
3TOMY HEOOXOAMMO BBIOPAThH IMOCIIEAOBATEIb-
HO yYacTKH HPSIMOYTOJIEHHKOB, KOTOPHIC Tpe-
OyeTcs oOpe3ars. Brxox U3 KOMaHABI OCyIIe-
CTBJISIETCSI ITyCTHIM BBOJIOM

[aHEJIM UHCTPYMEHTOB
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[Mponomxenune Tabdmn. 2.9

1

2

4. BbINOMHNM pa3feNUTENBHYIO JIMHHIO, YKa3bIBAIOILYIO
YPOBEHb BOIBI, ¥ OZIHY JIMHHIO U3 M300paXKEeHHs 3aCIIOHKH

xomanaor Line (JIunmst) . A TakXe OTpUCyeM KOMaH-

joii Pline (ILnunust) IE JIMHUIO TpyOorpoBoza. Paccmort-
prM TocnieiHee Ooree moapoOHo. [laHHAs KOMaHIa MO3BO-
JISIeT OTPHUCOBBIBATH JIMHUH 33/IAHHON IITPUHBL

_pline

Specify start point:

Current line-width is 0.20

To ectp IlmHMSA YKaxuTe HadaIbHYHO TOUKY: TeKylas
mmpyHa JTUHUH — 0.2 MM

B orBer Ha ganHHbI1 3ampoc ykasbBaeM JIK MbIm Touky
B padoyeli 30He IKpaHa.

Specify next point or [Arc/Halfwidth/Length/Undo/
Width]: w

To ectp Crenmyromas Touka wim [yra/TlonoBrHa mm-
punbl/JmnHa/Ot™ennTs/ILnpunal:

B otBer Ha paHHBIA 3anpoC BBOAMM KIIIOY M3MEHEHUS
[IMPUHBI JIMHAN W U JlaJiee TpeOyeMy o IUPUHY JIMHHH.
Specify starting width <0.20>: 1
To ectp YKaxuTe HadaIBHYIO MIMpUHY <0.2>:

Specify ending width <1.00>:
To ecth YKakuTe KOHEUHYIO IMpUHY <1.00>:

Hcnosb3yeM pexxuM 1o yMOTYaHuIo, HaxkaB «BBom»
Specify next point or [Arc/Halfwidth/Length/Undo/ Width]:
To ects Cnenyronras touka win [[yra/[lonoBuHa mmmpu-
Hbl/ [lmaa/Or™enuts/I Huprnal:

BoauM Ha 3armpochl IOCITEYIONIIE TOUYKH JTMHNA. J{1s
BBIXO/Ia M3 KOMaH/IBI HEOOXOANMO HAKaTh ITyCTOH BBOJ

5. Pa3MHOXHM JIMHHH 3aCJIOHKH € TTOMOIIBIO KOMaHIBI Ar-

ray (Maccu) . Ipu BBI30BE KOMaHIBI OYIET 3arpy>KeHO
JIMAJIOTOBOE OKHO Array, B KOTOPOM HEOOXOIMMO yKazarh
KOJIMYECTBO PssIoB (cTpoka Rows), komoHok (ctpoka Col-
umns), 3aJaTh paccTosiHue Mexay HuMHu B oomactu Offset
distance and direction, a INIaBHOE,
BBIOPaTh OOBEKTHI, KOTOPhIE HEOOXOIMMO Pa3MHOKHUTH C
roMonpio KHonkH Select objects
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[Iponomxenue tabmn. 2.9

[Ipomomxenue Tabdmn. 2.9

1

2

1

2

Korma Bce 310 cenmano, MOKHO IPOCMOTPETh, YTO TOTY-
YUTCS IIPU 3TUX 3a[JaHHBIX [IapaMeTpax, UCIIOb3Yys KHOII-
Ky Preview. Ecmu pe3ysbrar yaoBICTBOPUTENICH, TO BbI-
xouM u3 okHa, HaxxaB OK. Eciu HeT, cHOBa MeHsieM I1a-

paMeTpbl ¥ NOBTOPSIEM [IPEIBAPUTENbHBIN IPOCMOTD.
2%

& Rectangular iy £ Polar iy Selact abjects
1 objects selected
Rows: 4 Cokmrs: [T
Offset ditance and drection
Rowctset 200 ol .
Column offset 700 1
Angle of amay 0 M
i By e e ot s e,
Y rows are added downward, If the oK

column offset is negative, columns are _ — |
TP added tothe left Cancel

Preview ¢

Help

7. BeImoaHIM TPYOOIIPOBOI TIOAYH TOPSIEH BOIBI
(xomarna Pline (ILmunus)). 3mech, Kpome camMoit
JIMHAM, HEOOXOJMMO BBIIOIHUTH BEHTHIIb, KOTOPBIN
sieisiercs Omokom. [loaroMy Bocmomnb3yemcsi KoMaH-
noii Insert (BeraBUTB), BBI3BIBAEMOI 10 TIyTH I1a-
natoriee Merto Cimsiane / brok wmm merro baza/baza
CA/ O6opynoBanie/BeHTIb.

AHaJIOTMYHO TIPOU3BOAUTCS (POPMHUPOBAHKE HIDKHEH
YacTH PHUCYHKA, BBI3BIBAS COOTBETCTBYIOIIHE OJOKU
yepe3 MeHio baza

6. OOpe)xeM JIMHUIO NPSIMOYTOJIBHUKA MEKITY KpaifHUMU
JVHUSAMU 3aCJIOHKH, HCHONB3ys komaHay Trim (O0-
PeKBb), yKasbiBas (B KAUECTBE IPAHULL, OT KOTOPHIX HYXHO
pe3arb) J1Be KpaifHHe JIMHUN W300paXKeHHUs 3aCIOHKH, a B
Ka4yecTBe TOro, YTO Pe3aTh, — JIMHHIO INPSIMOYTOJILHHUKA
MEXIy JITHASIMH 3aCJIOHKH. Kpome Toro, BBIIOIHUM JIH-
HAH, o003Havaronwe Boxy. [t 3Toro 3arpy3uM Tpedye-
MBI THIT JTUHUH, HCTionb3ys KHOMKY LineTypeControl Ha
TIaHeJH CBOKWCTB 00beKTOB 1 BbIOpaB myHKT Other.

|7 Byl ayer j
—— Bylayer

I —— ByBlock

COMT...LOUS

B 3arpyxeHHOM Jmanore HeoOX0AUMO 3arpy3uTh Tpe-
OyeMbIil TUI JIUHHUHU, €CIIM €r0 HET B CIHCKE, C TOMO-
nipto kaonku Load. TTociie aToro BeIOpaTh 3arpysKeH-
HBI{ THIT TUHUY B CITUCKE M YCTAHOBUTH €TI0 TEKYIIHM
¢ momonipio kHonku Current.

Tocre dhopmupoBanms mmaui komanol Pline (Ilmmaust)
wm Line (JIunust), HeoOX0MMO BepHYTh Ha3aJ[ THIT JIU-
nuu ByLayer, npousBens nocie10BaTeIbHOCTh IEHCTBUM,
AHAIOTMYHYIO PACCMOTPEHHOM BBIIIIE

8. Chopmupyem 3aKpaIieHHY O CTpeNovKy. /st 3To-
ro Bxmo4ynM 3akpacky komannoi Fill — xmou on,
KOTOPYIO MOXHO HaOpaThb B KOMaHIHOHW CTpOKe, U
0TOOpa3uM CTpenouKy koMaHaoi Seolid, ykaspmast 3
TOYKH CTPEJIKU ¥ LICNKHYB JUIS 3aBEPIICHHST KOMaH-
npeI ITK Mpnmm

o

gl
p=
o

9. BemonaHuM COOTBETCTBYIOIIMUE HAAIIUCH, BOC-

oJib30BaBIIMCch KomaHaon Dtext (Tekcr)

_dtext

Current text style: “STANDARD” Text height:
3.00

Specify start point of text or [Justify/Style]: J

To ecth rekcr Tekyuwmii ctunp Tekcra: «CraH-
napt» Bricota Tekcra: 3.00 YkaxkuTe HauaJIbHYIO
TOYKYy OTPUCOBKM TeKcTa WiH [BripaBHuBa-
Hue/CThis|:

B otBer Ha 3anpoc BBezIeH KITFOY BHIPAaBHUBAHMSL.
Enter an option
[Align/Fit/Center/Middle/Right/TL/TC/TR/ML/
MC/MR/BL/BC/BR]: F

TO ecThb BBeanTe ONIMIO BBHIPaBHUBAHMS:
A/L/CE/BIT/
HJI/HL/HIT/CJI/CL/CII/BJI/BL/BILT):

B oTBer BBezieHa ONIMs: BIMCAHHBINA MEXIYy ABY-
Ml TOYKaMH.

Specify first endpoint of text baseline:

TO €CTh YKaKHTE MEPBYI0 KOHEUHYIO TOUKY TEKCTO-
BO#H 0a30BO¥ JIMHUH.
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Oxonyanue Tad. 2.9

1 2
B otBer yka3eiBaeM TOUKY
B paboueii 30He penakTopa.
Specify second endpoint of
text baseline:
TO €CTh YKAXUTE BTOPYIO KO-
HEYHYI0 TOYKY TEKCTOBOM 0a-
30BOM JINHUU

Specify height <3.00>: 5 10 ecTh 4—??—
Ykaxxure BbICOTY:
7

KoTen

Enter text: Komen 10 ecth
BBenute Tekcr:

Enter text:

BrIxox u3 KOMaHIBI OCYIIECT-
BIsieTCT  HAOOpOM  TYCTOTO
BBoja. Ilocie 3TOrO, MCIOJNB-
3y TpeObIAyIIne KOMAaHIBI,
bopmupyem HejocTaromiee
n300paKEHNE Ha PUCYHKE

2. Coxpanuth paboTy B YKa3aHHOH IperojaBaTeieM o0JacTH U II0-
Ka3aTh pe3yJbTaT pabOThHI MPENoIaBaTellto.

3anamue 3
He 3a0vi6aiime nepuoouuecku coxpanams pucynox!

1. ®parMeHT TEXHOJIOTMYECKOW CXEMBI CJIEyeT BBINIOJHATH HA HO-
BOM uepTexe, BbIOpaB B okHe Startup kHonky Use a Template u u3 criu-
CKa 111a0JIOHOB B CIKCKE BHIOOpa — MabIIoH a3.

2. TIpoBepUTh HACTPOWKH PEKHAMOB PHICOBAHHS M TIPH HEOOXOAUMOCTH
ycraHoBuTh uHTepBa mara (SNAP) paBhbiii 1, cerku (GRID) —paBHsiii 5.

3. Ucnone3ys komaHabl pucoBanus (MeHio Draw (Yepuenue) wuiau
OJIHOMMEHHAsl IIaHeJlb WHCTPYMEHTOB) M PEAAKTUPOBAHUSA (MEHIO
Modify (U3MeHHTB) WM OJHOMMEHHAs! TTaHeIb HHCTPYMEHTOB), BBINOJI-
HUTb H300pa’keHHE, JaHHOE B BapuaHTe. B ciiyyae HeoOX0AWMOCTH
(bopMHUpOBaHUS TEKCTA JIy4lle BOCIOIb30BaThcsa KoMaHnoi Dtext (mpu-
Mep paboTHI ¢ KOTOPOH yKe OBbLIT MPUBEACH ).

4. HeckoabpKO yCKOPUTH pabOTy HOMOTYT OJIOKH, COOpaHHBIE B MEHIO
baza/baza CA, mo3Bosstomue ¢cHopMUpOBaTh YCIOBHBIE TpadUdecKue
0003HAa4YCHUS] CTaHJAPTHOTO JJIEKTPOOOOPYIOBaHUS M TEXHHUYECCKHX
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cpencTB aBromarusanuu. bimoku Oymyt BcTaBiieHbl koMmannoi Insert,
TpeOyromeil BBOJa TOYKA BCTaBKU M, €CITH OJIOKHA COAEpKaT aTpruOYTHI,
TO ¥ 3HAYCHUI aTpUOYTOB.

5. A OTPUCOBKH 3aKpallleHHBIX CTPEIOYEK CIIEAYeT UCIOIh30BaTh
komau bl Fill u Solid, n1160 komaumy Pline (ILnnnus).

6. 3an0JHUTH OCHOBHYIO HAJIUCh JOKYMEHTA, UCIOJIb3ysl KOMaHIy
Dtext win penakTUpyst TOTOBBIM TEKCT MM aTpuOyT (ABOMHOM HIeTuOK
JIK mpimm Ha mipumuTHBe). [lpaBuna 3amoiHEHHs OCHOBHOW HaIHCH
OCBelIeHbI B cTanaapte npennpustust bIATY [5].

7. CoxpaHHUTh YepTeXK, MOKa3aTh pe3yJbTaT IpernoaaBatento. B ciy-
Yae yIOBIETBOPUTEIHHOTO pe3yJbTara, UCIOIb3Ysl MOoNoKeHus ¢. 112—
114, momy4uTh pacreyaTKy 4epTexa.

8. IloaroroBuThcs K 3ammre pabOTHl MO KOHTPOJBHBIM BOIPOCAM
B IPOrpaMMe Ha KOMIIbIOTEPE MM HETIOCPEACTBEHHO MPETOAaBaTelIio.

KoHTpobHbIEe BOPOCHI [JI51 3aIIIATHI JIA00PaTOPHO#i padoThI:

1. [laiire onpenenenne uHTEpdeEicy, MEHIO, TAaHENU WHCTPYMEHTOB.
Onmmute naTepdeiic kakoro-mu6o moayns CAIIP.

2. Kakumu MoryTt ObITh TaHenn MHCTpYMeHTOB? Kak BbIBecTH Tpe-
OyeMyto MaHe s Ha pabouunii cTomn?

3. JlaliTe ompenenenre KOMaH IbI, OMIIUY U KIIF0UYa KOMaH kI, KakoBEI
cnoco0bl BBOJa KOMaH/I B rpaduueckoM peaakrope CAIIP?

4. JlaliTe XapakTepUCTUKY PEKUMOB PUCOBaHUs I'paUuecKoro pe-
nmaktopa CAIIP. Kak mx HacTpowWTh, M KaKWe YCTAaHOBKHM NPHEMIIEMBI
MIPU CO3JJAHUU KOHKPETHOT'O JIOKYMeHTa?

5. Yto co0oif mpecTaBiseT pUCyHOK-IIa0I0H?

6. Ilepeuncnure OCHOBHBIE CBOWCTBAa NMPUMHUTHBOB Tpaduieckoro
penakropa CAIIP.

7. Hdaiite ompenenenue TUNIA TUHUH, cios, 0oka. Kak B3amMmocBsi3a-
HBI 3TH TpH d5eMeHTa rpaduyeckoro penakropa CAIIP?

8. Kaknumu moryT 66ITh cBOlcTBa npumuTHBa? Kak NX N3MEHHUTH?

9. Kakue cBoiicTBa mpucyu ciioio? Kak nx n3sMeHuTs?

9. Mepeuncnure crocoObl yNpaBleHUs] OKHOM 3peHHUsi B rpadude-
ckoM penakrtope CAIIP. [IpogemMoHCTpHUpYiiTE HX.

10. Ilepeuncnure KOMaHABl PUCOBAHUS, KOTOPHIE BBl UCIIOJIH30BATU
NP BBITIOJTHEHHNH 3a7aHus. KakoBbl 0COOCHHOCTH paboThl ¢ HUMU?

11. [epeuncnure KOMaHIIBI PEIAKTUPOBAHNS, KOTOPBIE BbI HCTIONB30BAIN
TIPH BBITIOTHEHHH 3a/1aHus1. KakoBbl 0cOOCHHOCTH paboThI ¢ HUMU?

12. JlaiiTe ompezneneHre OCHOBHBIM PEXHMaM BbIOOpa MPUMHUTHBOB
B rpadmueckoM penakrope CAIIP.
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13. Kakum 06pa3om 0TOOpa3uTh CTPOKY TEKCTa TaK, 4TO OBI OHA pac-
rmoJlarajach MeXIy IBYMs 3aJaHHBIMH KpailHIMH TOYKaMH W MMeJa 3a-
JAHHYIO BBICOTY TeKCTa?

14. [lepeuncnuTte ocHOBHBIE onuy KoMaHasl Dtext. JlaliTe uM kpat-
KYIO XapaKTepUCTHKY.

JlaGopaTopHasi paGoTa
«[IpuHIMNIBI MONOJIHeHUSs TPaduyeckoro Men-oudanoreku B CAIIPy

3aoaua 3anamusn: ysCHEHWE NMPUHIUIIOB OpraHU3allMK 0a3 JaHHBIX
B CAIIP, TtpeOoBanmii k OJ0KaM Kak 3JIeMEHTaM TpaduIecKoirl Oa3wl
nauaeix CAIIP; dopMupoBanmwe yMEHHIA TIOIONHEHHS TpadudecKoit
OMOTNOTEKH.

3aoanus 011 n002OMOEKU K 3aHAMUIO:

1. IToaroToBUTs MPOTOKON OTYETa K JlabopaTopHOH pabdoTe, pyKOBO-
JICTBYSICh IPOTPaMMO¥ €€ BBITOJTHEHUSL.

2. OTBETHTH Ha BOIPOCHI 1 CAMOTIOATOTOBKH.

3. CoOparh MCXOIHBIE JaHHBIC VISl BHIIOJHEHUs BIEMEHTa Tpadude-
CKOH 0a3bl JaHHBIX (IJIs1 NPUHIMIIHAIBHONW CXeMbl) IO Ha3HAUYCHHOMY Ba-
puanty (tabn. 2.10), ucmonesysa [11] wim cucremy cranmapro ECK/I:
u300pakeHue, pasMepbl H300pakeHus], MO3ULHOHHOEe 0003HaueHue, 000-
3HAYCHHE 3aKUMOB.

Tabmuma 2.10

Bapuanmut 3a0anuii

Bapuanr OnemeHT rpadudeckoii 0aspl
1 Koeunslii BeIKITIOUATEH
2 Jlatuuk TemMneparypsl
3 Jlatauk ypoBHS
4 Jlatuuk gaBieHus
5 KonrakT TemnoBoro pene
6 KonrakT perne BpemMeHn
7 3BYKOBasI CUTHAJIM3ALHS
8 CBeToBast CHTHAJIM3ALIASL
9 INepexmouarens pesxxuMoB
10 HcrnomHuTenbHBIN MEXaHNU3M
11 KHomnouHbIH BBIKITIOYATENb
12 Caerommon
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KOHTpOJIbele BOIIPOCKHI 1Jis1 CAMOIIOATOTOBKH:

1. Uro Takoe 610K, aTpuOyT, Ciai, 6a3a TaHHBIX, MEHIO?

2. KakoBsI TpeOOBaHUS [0 KPaTHOCTU Pa3MepOB H300paKEHHIA, BXO-
JSIIUX B OJIOKY 0a3bl IPUHIUITHAILHON JICKTPUUECKON CXeMbI?

3. Kakas koMaHIa peIHa3HadeHa A1 CO3aHus aTpuOyTa?

4. Kakne KoMaHIb! [MO3BOJISAIOT CO3/1aTh OJIOK?

5. Kakas komaHga no3BosiseT chopMupoBath ciaiia?

3aganus

1-ii yposenys
1. B cooTBeTcTBUU C 337aHHBIM BapuaHTOM (Tadu. 2.10) chopmyiu-
poBaTh OJIOK Kak 3JieMEHT rpaduueckoil 0a3pl JaHHBIX B rpadUIcCKOM
penakrope AutoCAD.
2. Co3aTe HHCTPYMEHT MaHenu HHCTpYMeHTOB DneMeHTs [19C, ko-
TOPBI OyaeT oOecriednBaTh BCTaBKY CO3JaHHOTO OJIOKa ¢ MacmTabom
oTpucoBkd 1:1 u yrinom nosopora 0.

2-11 ypoeens

1. BemmosiHUTh 3aj1aHue 1-ro ypoBHSI.

2. Opranu3oBaTh MajJuTPy WHCTPYMEHTOB, 00ECIIEYHBAIOIINX BCTAB-
Ky OJIOKOB I10 BCEM BapHaHTaM MOATPYIIIHL.

3. Opraam3oBaTh MEHIO-OMOIMOTEKY W3 (PpParMEHTOB TEXHOJIOTHYC-
CKOM CXeMBbI, BHITIOJIHEHHOW 110 BapHaHTaM B XOJie NpeAblayIiei nado-
paropHoii paboTsl. BBI30B MEHIO OpraHN30BaTh 4Yepe3 MHCTPYMEHT Ta-
HEJIW WHCTPYMEHTOB.

MeTtoauka BbINOJTHEHUS] padoThI

1-ii yposens

ITopsmoK BEIIOTHEHUS 3aaHusI 1-TO YPOBHS pacCCMOTPUM HA TIPUME-
pe co3maHusl W 3aHECeHHsS B 0a3y TaKOro AJIeMEHTa MPUHIMITAATBHBIX
DIEKTPUUECKUX CXEM, KaK KaTyIIKa MPOMEKyTOUHOTo penie. Bel momxk-
HbBI BBIIIOJHHUTL aHAJIOTMYHbBIE AEHCTBUS 0 CO3JaHUIO OJI0Ka COrJIacHO
BapHaHTy, 33IaHHOMY TpEToaBaTeleM B COOTBETCTBHH ¢ Tabm. 2.10.

1. IToaroToBUTH MCXOMHBIC AaHHBIC Ui (OpMUpOBaHUs OJioKa Ka-
TYIIKH TIPOMEKYTOTHOTO pere.

Hns sroro cormacho I'OCT 2.756-76 «BocnpuHuMaromasi 4acTh
AJIEKTPOMEXAHUIECKUX YCTPOUCTB» HYKHO OIPEACIUTh COCTaB H30-
OpakeHUs U ero pa3Mmepsl (puc. 2.36).

154



QW
~—

V

Puc. 2.36. Pazmepsl n300paKeHUs KaTyIIKH

Janee HeoOXOAMMO ONPEACTUTh aTPUOYTHI, BXOIAIINE B OJIOK, U Ta-

pameTpsI 3Tux atpudyToB (Tadmn. 2.11).

Hapamempor ampudymos o1oxka

Tabmuma 2.11

3Haue-
HHe 1o CaoiicTBa
Wwms atpubyra ITonckaska yMoIT4a- ITapameTpsl TEKCTa aTpHGYyTa
(Tag) (Prompt) HUIO
(Value)
Beeaure BripoBHEHHBIH IO Kontpo-
POS HO3ULMOH- | KV/] LEHTPY, BbICOTA 3.5, | IUpyeMblid
HOE 000- yroui moBopota 0, (Verify)
3HaueHHE cioii 0
O6o03Haye- BbIpoBHEHHBIIT 1O Kontpo-
71 HHC 32KU- | A LEHTPY, BBICOTA 2.5, | JIUPYEMBbII
Ma 1 yroi nosopora 0, (Verify)
cioii NK (cunuit)
O6o3Haye- BrIpoBHEHHBIH IO KonTpo-
72 HHC 32KU- | LEHTPY, BBICOTA 2.5, | IHUPYyEeMBbII
Ma 2 yroi noBopota 0, (Verify)
cioit NK (cuamit)

2. ChopmupoBaTh H300pakeHNE OJTOKA.

3arpy3uts rpaduecKiid peqakTop, UCMONb3ys madaoH A3pa.

Ha marenmn cBOWCTB OOBEKTOB MPOKOHTPOIMPOBATEH JTHOO M3MEHUTH Ha
TaKOBbIC YCTAHOBKH CJIC/TYIOIINX TIapaMETPOB:

FERE L

j | O Bylayer

j |— Bulayer j |
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ByLayer j

Beinenute cBOOOMHYIO 00JIACTH JUIS YepUYCHHS. YCTAHOBUTH TpHEMIIC-
MBIE TTapaMeTPhl PeKUMOB prcoBaHMs: uHTepBall ceTkd (GRID) mis ymooct-
Ba OTCIICKMBAHUS pa3sMepoB paBHBIM 1, a 1mara — muOO BapbUPOBATH
(ot 1 k MeHbIIIEMY) THOO YCTAaHOBUTH PABHBIM MUHUMAITEHOMY TIOCTPOSHHUIO
M300paKeHHsI.

C moMomIbI0 KOMaHZ PUCOBAHWS IO pa3MepaM H300pa3hTh YCIOBHOE
rpadudeckoe obo3HaueHue. [Ipu HEOOXOMUMOCTH HCIOIB30BaTh KOMAH/IBI
PEIaKTHPOBAHHSI.

3. C nomontpio koMaunsl ATTDEF (manatornee merto Uepuerue/biok/

3amanvie aTpuOyTOB JIMOO KHOITKA © Ha MaHeN HHCTPYMEHTOB PrcoBanue)
CO3/1aTh HEOOXOAMUMEBIC aTpuOyThI (Tab. 2.11) yepe3 qUaoroBoe OKHO 3aj1a-
HUst aTprOyToB (purc. 2.37). Ilpu 3amonHeHnn moseii OKHa ceayeT OpHEeHTH-
pOBathCs Ha 3HA4YCHMS, TaHHbIe B Ta0u. 2.11. [lepen onpenenexuem atpuly-
TOB 0003HAUECHHH 32)KUMOB KaTYILIKH HEOOXOOMMO CHENaTh TEKYIIUM CIIOH
NK ¢ manenn nactpymMenToB Crion (termaok JIK MbIm 1o crivicky u BEIOOD
HeoOxoauMoro HazBaHws). [locie co3manus STHX aTpHOYTOB CHENaTh TEKY-
M cioi 0.

EX Block Definition

B AOK KaTYWKI NPOMEKYTONHORO pEne

Puc. 2.37. Inanor coznanus 0Jioka
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4. Coznatb 610K ¢ iomorsio komau el Block (IMampatoree mento Yepue-

uue/briok/Co3aate MO0 KHOMKA = Ha raHer nHCTpyMeHToB Draw (Uep-
yenue)). B nuanmoroBom okue (puc. 2.37) Hy>KHO 3a71aTh UM OJI0Ka, KOTOPOE
HE JIOJDKHO COIEpKaTh MpOOETOB U OBITh IO BO3MOXKHOCTH KpaTKuM (Ha-

N

3

MpUMep, KaTyika B obnacti Name), orpeAeuTs ¢ TIOMOIIBI0 KHOTIKA
Select objects B obmacta Objects, kKakue IPUMHUTHBBI OYIyT BXOIAUTH B OJIOK
(BbIOpaTh M300paKEHHE W BCE CO3IAHHBIC aTOPUOYTHI), YKa3aTh TOUKY

1

BCTaBKH OJTIOKa C TIOMOITIBI0 KHOIKH L—— Pick point B o0macti Base point.
5. BcraBuTh CO3maHHBIA OJIOK € TOMOINBIO KoMaHawl Insert (MeHio
Cmusiane/bnok unu MHCTPYMEHT el nanemu Draw (Yepuenue)). Ecim

B TIPEIIBIAYINEM OKHE CTOSIT KITFOY KoHBepTarmu B 610k Convert to block, To
B nasiore BCTaBKH (puc. 2. 38) OyaeT akTUBHBIM CO3/1aHHBIN O6J10K. [ToaToMy
¢ moMoIbio kHonky OK BBIXOJMM M3 1MaNora, a Jjajee B OTBET Ha 3alpochl
HEOOXOIMMO YKa3aTh TOUKY BCTABKH OJI0OKA HA YEPTEKE U 3HAUCHUS aTpHOY-
toB. Eciin co3nmaBaemMbie atprOyThl uMmenu cBoiictBo Verify (Kontposmpye-
MBIiT), TO 3alpOC 3HAYCHUS I TaKOro arpuOyrta OyJeT BIIABATHCS He-
ckonbKko pa3. [locne oTBeTa Ha Bee 3ampockl B rpad)MUuecKoil 30HE B yKa3aH-
HOU TOUKE TIOSBUTCS N300paskeHHe OJIOKa.

Hame: i i v -
Path:
|nzertion point Scale R atation
Specify On-zcreen [] Specify On-zcreen [] Specify On-zcreen
A1.00 Andler g v
L |1.00 Block Urit
Unik: ill
Z oo killimeters
. o Factor: {100
[ Urifarm Seale :
[ Enplade L DK ] [ Cancel ] [ Help

Puc. 2.38. lmanor BcTaBku OJ10Ka
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6. Ecnu co3maHHBIi ONOK yOOBIETBOpsieT TpeOOBAaHUSIM, 3alHCaTh
070K Ha JucK ¢ momotbio koManael Whlock vepes nuanor, npeacras-
JieHHBIN Ha puc. 2.18. [Ipu 3ToM B 001acTH Source B Ka4eCTBE UCTOYHH-
Ka JOJbKeH OBITh BRIOpaH KiFou Block U B crimcke TOCTYIHBIX OJIOKOB —
BaMHu co3fgaHHbIi. B oOmactu Destination momkeH OBITH yKa3aH MyTh
coxpaHeHus OJ0Ka:

7. Co3maTh MONB30BaTEIbCKYIO MaHENb HHCTPYMEHTOB, JaB € UM,
HanpuMmep, JneMeHTsl [19C, u co3naTh HHCTPYMEHT, 00eceunBarOIIni
BCTaBKY CO3JaHHOTO OJioka B MaciuTabe 1:1 ¢ yriom nmoBopoTa 0 MOKHO
yepe3 Aualior agantanuu uatepdeiica (puc. 2.20).

BrI30B Amanora mpou3BOIUTCS, HATPUMEP, Yepe3 KOHTEKCTHOE MEHIO
myHKT Customize (HacTpouts), eciiv MEIKHYTh MPaBoi KHOIKOW MBIIIN
B JIFOOOM MecTe KaKoH-HUOYAb aHEeNn HHCTPYMEHTOB.

UroObl co3aTh HOBYIO TaHeNb, HeoOXoauMo B obmactu Customiza-
tion in All Cui Files menkuyTs mo 3aknaake Toolbars I1K mbimm u 3a-
nmath New/New Toolbar. ITpu 3ToM TIOSIBUTCST HOBas TaHEIh HHCTPYMEH-
TOB B CIIHCKE, JJI1 KOTOPOH HEOOXOIUMO OYyJIeT 3a/1aTh MMSL.

Co3naTh HOBBIM MHCTPYMEHT JIJISl CO3aHHON TAHEIH MOXHO C TIO-
motpio kinaBum New (Hosas) B oomactu Command List. [Tpu atom
B o0yacTu crupaBa OyAeT MPEeIIOKEHO 3aloIHUTh CBONCTBA WHCTPY-
MEHTa:

— UM HHCTpYMEHTa B Tiojie Name (HarmpuMmep, KaTyIrka);

— oIMcaHue, KOTopoe OyAeT BBICBEUHBATHCA IMPH yKa3aHUU KypCO-
POM Ha MHCTPYMEHT, B moiie Description (HarmpumMep, BcTaBKa 0JI0Ka);

— OIIpeneNuTh KOMaHIy U ee mapaMeTpsl B mojie Macro, KoTopele 0y-
IOyT BBIMOTHATHCS MPU Ha)KaTHM KHOMKH (He ynanare crosimee “C"C):
NCNC- Insert kamywrka,\1,1;0;. B 3anmucu Makpoca 3HaK «-» IOJaBIsACT
MOSIBJIGHUE AMAJIOTOBOTO OKHA TPH BCTaBKe OJIoKa, ciioBo «Insert» o3Ha-
YaeT MMsI KOMaHJbI, «KATYIIKa» SBISETCS WMEHEM OJI0Ka, 3HAKH <(»
U «1Ipo0e» aHAIOTUYHBI BBOIY, «\» O3HA4YaeT OXHJIaHWE BBOJA Mapa-
MeTpa mosib3oBaTeneM, «1», «1» u «0» — onuuu KomMaHAbl, odecreyu-
BaroOIIME BCTaBKy OJi0ka B Maciurade 1:1 u ¢ yriiom moBopota 0.

Taxxke HEOOXOAUMO 3aJaTh KaKOe-IM0O M300paKeHHE IJIsi UHCTPY-
MeHTa, BHIOpaB M3 CITUCKA B HIDKHEW YacTW JAWajora, 0o co3aaTh HO-
BO€ WJIM OTPENaKTHPOBaTh BHIOPAHHOE B CITUCKE BO BCTPOCHHOM peaK-
Tope, Bocmonb3oBaBmuch knasuiiei Edit (M3menuTs). He 3a0yapTe co-
XpaHHUTh U300pakeHNE KHOTIKH.
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Haxatp xnasunty Apply (Ilpumenuts), a 3atem — kaorky OK. ITpu sTom
4
TMOJIyYUTE IPUMEPHO CIIEAYIOIIYIO NTaHe b C HHCTPYMEHTOM: .

8. OrnpoboBaTh co3aHHbBIA HHCTPYMEHT U TIOKa3aTh pe3yJIbTaT Iperoa-
BaTeJIio.

2-11 ypoeens

1. UtoOsI co3nath NaauTpy MHCTPYMEHTOB, HEOOXOAUMO BBINIOJIHUTH T10-
CIIeZI0BATENBHOCTD IEHCTBUH, 3a1anHyto Ha . 130—131. [Ipu atom B rpadu-
YECKOM PENAKTOPe MODKEH OBITh OTKPHIT PUCYHOK, COACPIKAIIHA OJIOK.

2. JIns BBIMOJHEHMS MyHKTa 2 3afaHusl B rpadUueckoM pemaKTope OT-
KPBITh PHCYHOK, CO3IaHHBIA B XOJ€ TPEIBIAyIISH J1abopaTOpHOU PadOThI
(Daiin (File) / Otkpeits (Open)).

3. JIoTOJTHUTh PUCYHOK TOAPUCYHOYHOU TIOMIFICHIO, COCTOSIIECH M3 TEK-
cra «Beimonam» (cpopmupoBats komanmol Dtext) u arpulyTa, B KOTOPBIN
JIOJDKHA 3aHOCUTHCS (DaMIINS BBIMOJHSIOIIETO PHCYHOK. ATPHOYT BBIION-
10T ¢ oMotbio koMauasl ATTDEF: mipu aTom 3a1ath CBOMCTBO aTpHOy-
ta— Verify (Kontponupyewmslii), BBectu ums atpudyta Family B mone Tag,
nozckasKy «Beemure Barry ¢amimio:» B one Prompt, 3Hauenne mo ymor-
YaHUIO — CBOIO (ammwimio — B mosie Value, 3agaTh mapaMeTpsl TEKCTa:
Justification (BeipaBauBanue) — Center, Height (Bricora) — 5, Rotation (ITo-
Bopor) — 0.

4. Coznatp 610K ¢ ioMoInbio koma bl Block (B quanoroBoM okHe HyX-
HO 3a71aTh UM O710Ka (oOsacTe Name), hopmMupyemMoe 1o Macke varn, Tae n—

HOMEp BapuaHTa; OTPEJIeNUTh C TIOMOIIIBIO KHOMKKH  Select objects B 00-
nactu Objects, kakue MPUMHUTHBEI OyIyT BXOJUTD B OJIOK (BbIOpaTh M300pa-
’KEHHE BapHaHTA M MOJPHCYHOUHYIO HAJINCh), UCIIOB3Ys PEKAM BHIOOpA
Pamka mm Cexpamka; yka3aTb TOYKY BCTABKH OJIOKa C TIOMOMIBIO KHOIIKH

Pick point B o6mactu Base point).

5. BcraBuTh CO31aHHBIN OJIOK € IIOMOILBI KoMaHas! Insert.

6. Eci co3maHHbIi 00K YIOBIIETBOPSIET TPEOOBAHMSM, 3aIicaTh OJIOK
Ha JMCK B 00JacTh cOoXpaHeHHusi paboT Ha ceprepe B marnky Common\var
¢ noMoI1ipo koMaaasl Whlock.

7. CchopmupoBath U3 N300payKeHHUS OJI0Ka CIIAlJI, OTIICHTPHUPOBAB €ro Ha
9KpaHe W Bocronk3oBaBImch komaHnod MSLIDE (HaOpaHHOM B KOMaH[-
HoO¥U cTpoke). Craii coxpaHuth B 00macts Common\var ¢ iMeHeM OJIoKa.
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8. CxonunpoBath B CBOIO Tanky U3 nanku Common ¢aiis moArpyKaemMoro
MEHI0 mimenu_pr.mnu, MepeiMEHOBaB B (aiil mimenu_prn.mnu, T7e n —
HoMep BapuanTta. OTKpBITH (paiin B OJIOKHOTE W JOMONHHUTH €r0 OMMCAHUEM
rpaduIeckoro MeHro, pasMenaeMeM B pasnene ***ICON, mo obpasiy:
**yar
[BeiOepuTe BapraHT 3amaHu |
[varn, BapuanT n]*C*C-Insert varn\1 1 0;

Bmecto n cnenyer 3anaBats HOMep BapuaHTa. [locienHio CTpoKy criemyer
roBTopuTh 31 paz, Merssin ot 1 10 31.

9. INoaxnrounth B rpaduueckoM pemakrope obnacts Common'\var, uc-
nonk3yst komanay Options (Omun), merro Tools (Cepauc). Jlanee OTKPBITH
saxnanky Files (puc. 2.39), menkHyTs Ha «+» Bos3ne ctpoku Support File
Search Path, Bocrmonb3oBaThcs KHONKOM Add... mia moOaBieHHS HOBOH
CTPOKH 1 KHOIKOW Browse — mist norcka obnact Common\var. Jlanee Boc-
MOJIB30BATHCS KHOMKOW Apply U 3aKpBITh AUATIOT.

) ptions E] gl

Curent profile: mi B8 Cunent drawing: zaganue]_knadZ dwg

Files | Display | Open and Save | Plot and Publish|| System || User Preferences || Drafting | 30 Modeling|| Selection || Profiles

Search paths, file names, and file locations:

= C:\Program FilesbutoCAD 2007\Express -~
=y [ \Progiam FilesbutoCAD 2007supporthcolor

=y C:\Program Files\autoCAD 2007mi Rl

= C:MProgram Files\AutoCAD 2007wmibazaps
= C:\Program FileshbutaCAD 2007mihBAZAS A

= C:\Program FilestbutoCAD 2007 mitbmp

w=p C:\Program FilesbutoCAD 2007mithdwg_a

w=p C:\Program FileshautoCAD 2007mitfazad

s C:\Program FilesbutoCAD 2007mit azad\chit

= [ \Program FilesbutoCAD 2007mitMILISP

=y C:\Program Files'autoCAD 2007mipe

= C:\Program FileshautoCAD 2007mibsuppart

— B am Fil

+ % Working Support File Search Path “
£ ¥

Specify the folders in which AutaCAD shauld laok for text fants, customization fles, plug-ins,
drawings to inser, linetypes, and hatch patterns that are not in the curent folder.

[ ak, ] [ Cancel I [ Apply I [ Help

Puc. 2.39. [lnanor HaCTPOHKH rpaMuecKOro perakTopa

10. 3arpy3uTh OTpeNaKTUPOBAHHOE MEHIO mimenu prn.mnu, HCHOIb3Ys
komaHny Menuload, mpenBapuTebHO BBRITPY3HB Tpymry mimenu. Ilocme
BBOJIa KOMaHZBI TOSIBUTCA Juanor (puc. 2.40), B KOTOpOM Ha 3aKJIaKe
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Loaded Customization Groups B cricke rpymi TpeOyercsi BBIOpaTh mimenu
Y BOCHOJIBE30BaThCsl KHOMKOM Unload st BeITpy3k. Jlamee BOCIIONb30BaThest
KHOMKOW Browse 1uist oTKpbITHA (aiina mimenu prn.mnu 1 kHonkoi Load
JUISL €T0 3arpy3KH.

@ Load/Unload Customizations @

Loaded Customization Groups:

OM
MIMENU

IMENU.mng

File Mame:

Puc. 2.40. Inanor 3arpy3Ku-BbIIPY3KH MEHIO

11. Co3math TOIB30BATENLCKYIO TTAHEh HHCTPYMEHTOB W MHCTPYMEHT,
00eCreurBarOIINi BBI30B rpa(uueckoro MeH0-0HOTHOTEKH:

1) oTkpeITh AMasor axanTtanun (puc. 2.20);

2) co3marth IMaHe b U KHOITKOW New — HHCTPpYMEHT JIIsI Hee;

3) 3aroHUTH CBOMCTBA MHCTPYMEHTA:

— UMS MIHCTpyMeHTa B niosie Name, Hanpumep, brubnmoreka;

— ONHMCaHUE, KOTOpOe OyIeT BBICBEUMBAThLCS IPH YKa3aHUH KypcopoM Ha
WHCTpYMeEHT, B ioJie Description, HarprMep, Bb130B OnOmoTekH;

— ONpPEENNTh KOMaHIy U €€ mapaMmeTpsl B mojie Macro, KoTopble OyayT
BBINOJNHATECS TpH Hakathu kHonku: “C C_$I=Mimenu.var $I=*. [lanHas
TOCIIe/IOBATENIFHOCTh BBI3BIBAET TPaHUEecKOe MEHIO Var, OIpeelIeHHO’
B rpymre mimenu. I[To macke $I=* MeHIo BhICBeUMBaeTCs Ha SKpaHe;

4) 3amath Kakoe-TMOo M300paXkeHue sl MHCTPYMEHTa, BHIOpaB U3 CIH-
CKa B BEpXHEH 4acTh auajiora n300paKeHre, JIM00 Co3aTh HOBOE M OTpe-
JAKTUPOBATh BBIOPAaHHOE B CITUCKE BO BCTPOSHHOM pPENaKToOpe, BOCIOJIB30-
BaBmich kimapwuieit Edit... (M3menuTs...). He 3a0yapre coxpaHUTh H30-
OpakeHHe KHOTIKH;

5) naxxars Apply (IIprmennts), a 3atemM — kaonky OK. IIpu 3ToM momy-
YUTE NIaHENb C UHCTPYMEHTOM.
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12. OnpoOoBath CO3MaHHBIA HHCTPYMEHT U IMOKa3aTh Pe3yibTaT Mpero-
JIaBaTeto.

KoHTpoabHBIE BONPOCHI JUIS 3aIIIUTHI J1a00PATOPHOIi padoThI:

1. [atiTe onpenenenne 6a3sl manubix, CYB/I.

2. Ilepeuncaute 0a3bl JAHHBIX, UCTIOIL3YEMbIC B N3BECTHOM Bam ma-
kere CAIIP.

3. MaiiTe ompemeicHHWE  ClIaimy, MEHI0, TpadudeckoMy MEHIO-
oubnmmoTexe.

4. JlatiTe ompeneNienne aTpuOyTy KakK SJIEMEHTY OJIOKa.

5. Ilepeuncaute OCHOBHBIE CBOICTBA aTpHOyTa.

6. Kakas xomaHzaa npeaHasHadeHa sl co3manus atpudyTa? Uro 3a-
TAaeTCs TIPH CO3aHUU aTpuoyTa?

7. Kakas KOMaHIa ITO3BOJISIET M3MEHHUTH 3HaueHWe arpuoOyrta? Ilo-
CIIEJI0OBATENbHOCTD JIEUCTBUM TIPU STOM.

8. [IpuBeanTe OCHOBHBIC KOMAHIBI IJIST paOOTHI C OJIOKaMHU.

9. Kakme mpenMyIecTBa AaeT WCIOIL30BaHWE OJOKOB IpH paspa-
0O0TKE TOKyMEHTAITH?

10. Kakoii cioif mpeaHa3HaveH s co3nanus 010koB? Ero cBoiicTaa.

11. Ecau nmpuMHUTHBEI P BCTaBKE B OJIOK HAXOMWIIMCH HE HA CIIOE
«0» ¥ UMenu IepeMeHHbIe CBOMCTBA, TO KaKMM 00pa3oM OHHU OyIyT OT-
pUCOBaHBI ITPH BCTaBKE Ooka?

12. KakoBbl BO3MOKHOCTH aJalTalliyd MEHIO KaK OJHOIO U3 CPEACTB
aBTOMaTH3anuu pa3zpabotku rmpoekta B CAIIP?

13. IlpuBenute moclie0BaTeIbHOCTh JAEHCTBHUM MO CO3/aHUIO0 HUHCT-
PYMEHTa MMaHen HHCTPYMEHTOB rpapuuecKoro peaakTopa.

14. TIpuBenuTe NoOCIeA0BaTEIbHOCTD ISHCTBUMN 110 CO3/IaHUIO MATUTPHI.

15. IpuBemuTe MPUHIATIB ITOTTOTHEHMS 0a3bl TaHHAIX rmaketa CAIIP.

JlaGopatopHnas pabora.
«IIpMHUMIBI HCTOJIL30BAHHUS MPOTrPaAMMHUPOBAHUSA
s agantanuu nakera CAIIP k o6iacTu pa3padoTku
JOKYMEHTAMHU CUCTEM AaBTOMATHKI»

3a0aua 3anamua: ySCHEHHE BO3MOYKHOCTEH CpEICTB aJanTaluu
rpaduueckoro pegaktopa CAIIP; oBnageHue nmpuemMaMu peJakTHPOBa-
HUSI MEHIO, CO3JaHMs U OTIagku mporpammbl Ha AutoLISP; dopmupo-
BaHHE YMEHHH ajanTauun rpapudeckoro pegakropa CAIIP.

3aoanusn 013 nO020MOBKU K 3AHAMUIO:

1. IloaroToBUTH MPOTOKOJ OTYETa K JlabopaTopHOW paldoTe, pyKOBO-
JCTBYSICh IIPOIPaMMOi1 €€ BBITOJHEHUSL.
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2. OTBETHTH Ha BOIIPOCHI Il CAMOIIOATOTOBKH.
3. Pa3paboTaTh aaroput™ nporpaMmel Mo BapUaHTy 33JaHUSL.

KoHTpoJibHBIE BONPOCHI AJI5 CAMONOATOTOBKH:
1. KakoBsI cpezicTBa amantanyu rpaaeckoro penakropa?
2. Uto obecrieunBaeT MoqrhUKaIHs MEHIO?
3. KakoBbl BOBMOKHOCTH ITporpaMMupoBanus Ha AutoLISP?
4. 151 yero npeaHa3HaueHbl AUAIOTrOBbIE OKHA?
5. Kaxoi s13bIk IpeHa3HAuEH 7151 OTIMCAHUA AUATOTOBBIX OKOH?
6. Kakue s3p1k1 iporpaMmupoBanus noaaepkusaet AutoCAD?

3ananus
1-it yposens
1. CocTaBHUTH aNTOPUTM IIPOTPAMMEI, pEATH30BAaHHON B IPUMEpE.

2. [loBTOPHUTH pa3pabOTKy MPOrpamMMBbI IPUMEpA.
3. Onpo6oBaTh MPOrpaMMy U IIPOBECTH €€ OTIAMAKY.
2-i1 ypoeens

1. B cooTBercTBHHM ¢ 3aHaHHBIM BapuaHTOM (Tab:. 2.12) pa3zpaboTtaTh
BapHaHT AJITOPUTMA BBITONHEHUS 33/IaHUs, ONPENEIHTh CPEACTBa IS
€T0 OCYIIIECTBIIEHHUS M COCTAaB JUAOTOBBIX OKOH.

2. Co3gatp LISP-iporpammy, pealu3yromIyIo ajJrOpuTM.

3. Onpo6oBaTh MPOrpaMMy U IIPOBECTH €€ OTIAJKY.

Tabmuma 2.12
3adanus k nabopamopnou pabome
Ne Bapuanra 3ananue
1 Pa3pabotars porpaMMy OTPHCOBKH HOMEPOB IIPOBOAKY Ha CXEMe

COCZIMHEHHI BHEIIHHX MPOBOJIOK. 3aMpoC HaYaJIbHOTO 0003HAYECHHS
OCYIIECTBIIAITH uepe3 auaor. [locnenyronme obo3HadeHus Gopmu-
pOBaTh NPOrPAMMHO
2 Pa3pabotars nmporpaMmy 3aHECEHHS 3aIlHCH alapara B ICpedeHb
3JIEMEHTOB NPHHIMITHATIEHON AIIEKTPIYECKO CXEeMBI TIOCIIE BEIOOpA
€0 TUMA B INAJIOre

3 IPa3paboTaTh IporpaMMy 3aHECCHHS 3aIIUCH CTPOKH B ITEPEUCHB HJIe-
MCHTOB IITUTA aBTOMATHKH JIs pasziena «JlokyMeHTaris

4 IPa3paboTaTs porpaMMy 3aHECEHHS 3aIIMCH CTPOKH B IIEPEICHB Hie-
MCHTOB IITUTA aBTOMATHKH IS pa3zena « CTaHIapTHRIC H3ICIHSD)

5 IPa3paboTaTh mporpaMMy 3aHECEHHS 3aIIACH CTPOKHU B IIEPEUCHB HJIc-
MCHTOB IITUTA aBTOMATHKH JIst pazzena «[Ipoarey

6 PazpaboTarh nporpaMmy 3aHECEHHS 3aIMCH CTPOKH B IIEPEUEHb dJie-

MEHTOB I1IUTa aBTOMAaTHKH JULsI pazziena «Matepuansn
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Oxoxuanue Tadaune! 2.12

Ne Bapuanra 3ananue

7 Pa3paboTtats mporpaMMy OTPHCOBKH U 3aIIOTHEHUS TaOIH-
161 pacIIM(POBKHU JIOTIOTHATEIBHBIX 0003HAYEHUH Cpel Ha
CXeMe aBTOMATH3ALUH

8 Pagpaborarh nporpaMmy 3aHeCeHUs 3aIUCH CTPOKU
B Ta0JIMITy HaJOxcel Ha TabJIO ¥ B paMKax MIUTa aBTOMAaTHKU
9 Pa3paboTtats mporpaMmy 3aHECEHHUS 3aICH CTPOKH
B TaOJIUITy COEIMHEHNI
10 PaspaboTtars nporpaMmy 3aHECEHUs 3aKCU CTPOKH
B TaOJIMILY MOJIKITIOYECHUH
11 Pa3pabotats mporpaMmy OTPHCOBKH U 3aIIOTHEHUS TaOIH-
16l C TTOSCHEHUSIMU K IPHHIAITHATIBHON HIIEKTPHIECKOM
cxeme
12 PazpaboTars nporpammy 3arojHeHHsi OCHOBHOW HaAIUCH
yeprexa

I[Ipumep BbINOIHEHHUS 3aAaHUSs

3aganne

Co3zpmate LISP-mporpammy, KoTopas OBl MO3BOJHJIA TPOCTABIATH
0003HaUYeHUE MapKHPOBKH LENel YNpaBleHWs Ha NPUHIUIHAIBHON
aNeKTpudeckoi cxeme. Ilonb3oBarens NOJDKEH 3ajaBaThb HadalbHOE
3HaYCHHE MapKHUPOBKH, TOCIIE YEro IMOCIEAYIOIHNE 3HAYCHUS TOJKHBI
(hopMHpOBaTHCA NPOTPAMMHO YBEITUUECHUEM Ha €IUHHUIYY HPEABIIYLIETO
3HaueHMs. TOYKHM BCTaBKM MapKHUpPOBKH YKa3bIBacT IOJIb30BATENb. 3a-
[IPOC MEPBOHAYAIBHOIO 3HAYECHMSI MAPKUPOBKM U TOYKHM BCTABKU JOJI-
JK€H IPOU3BOJUTHCS 4YEpe3 IHAJIOrOBble OKHA. BBIXOJ U3 NpOrpamMMsl
OCYILECTBIISIETCS, €CIH I0JIb30BATENb 3a4all ITyCTOM «BBOI» Ha 3aIpOC
OUYepeTHON TOYKHM BCTaBKH. BBI30B MPOrpaMMBbl JOKEH OCYLIECTBIATH-
Cs1 ”HCTPYMEHTOM IIaHEIT HHCTPYMEHTOB.

Iopsinok BHIMOTHEHNUS 3aJaHUS

1. Jlns peanuzanuy BBO/Ia JaHHBIX MPUMEM JIBa TUAIIOTA, B OJTHOM H3
KOTOPBIX OyJIIeT 3alpaliiBaThCs 3HaueHHE MApKHUPOBKH, a B JIPYTOM —
TOYKAa BCTABKU 3TOro 3HaueHUs. [IpumepHBId BU IUANOrOB MPUBEACH
Ha puc. 2.41 u 2.42. 3agaguM TUPEKTUBBLI AUATOTOBBIX OKOH, KOTOPKIC
OyIlyT HCIIOIH30BATLCS B IPOTPaMME.
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BeeaMTe HaYaNnLHOE 3HAYEHHE MapKHpPOBKH: E

DfozHAYEHME: 1|

Puc. 2.41. Tlnanor Ne 1

BeeaWTe TOMKY NPOCTAHOEKH MApEHPOBEM E

% [320 |

Yrazare ¢

. [250.0 |

Puc. 2.42. Inanor Ne 2

Omnucanue ouanoroB 3agaguM B cpene Visual Lisp, Bb3BaB uepes
nyHkT Visual Lisp Editor (Pemaktop Visual Lisp) moamenio AutoLISP
nagaromero meHto Tools (Cepsuc). [Ipu 3ToM HE0OXOaUMO BBHIOPATH
nyHKT New meHto File s 3arpy3ku okHa, B KOTOPOM MOXHO HaOUpaTh
TEKCT 3afanus auanora (puc. 2.26). [Ipu coxpanenuu B ¢aiin, UCIONb-
3ysl IyHKT Save TOro ke MEeHI0, HE0OXOMMO YKa3aTh KpOME UMEHH elle
u pacmpenue ¢aiina (*.dcl). [locie coxpaneHus TEKCT B OKHE OynmeT
OTpaXXCH Pa3HbIMU [IBETaMH 10 KOAY HOJeH 3aaHusl TUPEKTHB IUaliora.
[TosTOMY omepauuio COXpaHEHHS MOXKHO PEKOMEHIOBaTh NPOJCIATh
C caMoro Havana.

Jluctunr muanora 1 (pacmmpenue daiina dcl):
nm : dialog {
label="Bgeoume nauanvHoe 3nauenue Mapruposxu.";
redit box {
label="0603uauenue:";
edit width=10;
fixed width=true;
key="nml";
allow_accept=true;
/
ok_only;
/
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Jluctuar nuanora 2 (pacmupenue daiina del):
tm : dialog {
label=»Bgeoume mouxy npocmanosKu MapKuposKuy,
Jrow {
:column {
:edit_box {
label="X:";
value="0",;
key="xp”;
/
:edit box {
label="Y:";
value="0",;
key="yp",
/
#

. button {
label=""Yxkazamb <’’;
key="mous"’;

height=6,

fixed width=true;
action="(done_dialog 3)";
/

/

spacer_1;

ok_button;

/

2. B Toit ke cpene HabepeM TEKCT MPOTPaMMBI yIIPaBICHUS THATIO-
raMH H HEMOCPEICTBEHHON OTPHCOBKA OO0O03HAYEHHH MapKHUPOBKU.
[MonpoGHOe omwmcanne (HYHKIHHA, HCIOIB3YEMBIX B MIPOrpaMMe, MOXKHO
Haiitu B [26, 27, 29].

JlucTuHT Iporpammel (pacmuperue daitna Isp):

;TIEPBBINA JUANOT
(defun dll (/ dcl_idl) ;obvaenenue ¢ynxyuu dil
(setq dcl_idl (load dialog "'nm"))
;3arpy3ka dcl-gaiiia u mpucBoeHUE ero JECKPUIITOPa EPEMEHHON
(if (not (new_dialog "nm" dcl_idl))
(exit)
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)
;eCIH (DYHKLIVS HAYaua YIIPARTICHHS IAaUIOroM BO3BPATHIIA 1il, TO BBIATH 13 IPOIpaMMBbI
(set tile "nmi1" "1")
; YCTaHOBHUTH MEPBOHAYAILHOE 3HAYCHHUE TTOJIA ¢ KIIFoYoM nm1 paBHoe 1
(action_tile "nml1" "(setq nmr $value)")
; €CJI TIOJTB30BATENb BHIOpAIT MOJIE C KITFOYOM Nm 1, IPUCBOMTS MepeMeHHON nmr
;3HAUCHHE JIAHHOTO TOJIS
(action_tile "accept” "(done dialog)")
; ecnu Haxkara kHonka OK (kmrou — accept), 3aKOHUUTH TAAIOT
(start_dialog)
; BRIBECTH Ha 3KpaH JHaJIOroBOe OKHO
(unload dialog dcl idl)
; BBITPY3UTh JUAJIOTOBOE OKHO
) ;xonen pyukmum dl1
;BTOPOH rajor
(defun di2 (/ dcl_id step pt)
(setq dcl_id (load_dialog "tm"))
(setq step 2)
(if (null pt) (setq pt (list 32.0 250.0)))
; €CITH He 33]JTaHO 3HaYeHHe MepeMeHHO pt, HasHaunTh 3Ha4eHue (32.0 250.0)
(while (>= step 2)
; TIOKA Step > WK = 2, BBIMOJHATH UK
(if (null (new_dialog "tm" dcl_id))
(exit)
)
(set_tile "xp" (rtos (car pt) 2 1))
(set _tile "yp" (rtos (cadr pt) 2 1))
(action_tile "accept”
(strcat
"(setq x (atof (get_tile \"xp\")))"
"(setq y (atof (get tile \"yp\")))"
"(setq pt (list x y))"
"(done dialog 1)"
) ; ©CIIM TIOJIE30BATEITh HAXKaIl KHOTIKY C KITFOYOM accept, MPHCBONTh 3HAYCHHUSI
;IEPEMEHHBIM PaBHBIM TEKYIIUM 3HAYCHHUSM TIOJICH C COOTBETCTBYIOIMMH
KITIOYaMH, CO3/1aTh
;CTIMCOK KOOP/IMHAT TOYKHU M MPHUCBOUTH €10 MEPEMEHHOM Pt, 3aBEPILIUTH TUATIOT CO
;3HaUYeHHueM 1
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) ; KOHeIl[ (P)YHKIIMU CICTUICHUS CTPOK
(setq step (start_dialog))
(cond
; B CIIy4ae eciu
((= step 3) (setq pt (getpoint "\nYxaxure ToUKy:")))
((= step 1) (princ "\nTouka: (")
(princ (rtos x 2 1)) (princ " ")
(princ (rtos y 2'1)) (princ")")
)
)

) ; KOHEIT IUKIa
(unload_dialog dcl _id)
(princ)
) ; KoHel (pYHKIUH
;Iporpamma
dll)
(di2)
(if (eq nmr nil)(setq nmark 1)(setq nmark (atoi nmr)))
(setq tmark (list x y))
(wWhile (/= tmark nil)
(command " Insert" "3-07" tmark 1 1 0 nmark nmark)
(setq tmark (getpoint "\nBBeante TOUKY BCTaBKA MApKUPOBKH TIeTIH: ")
nmark (+ nmark 1))
)

3. IIpoBepuTh CHHTaKCHC TIPOrPaMMEBI U MIPOTECTHPOBATh ee padoTy, 3a-
TPY3HUB B TpadiyecKuil penakTop, ucnons3ys gynkiwro load. ITpu sTom Tec-
THPOBATh MPOrpaMMy MOXKHO IO Mepe ee Habopa (criepBa — MporpamMmy
YIIPaBIICHUS TIEPBBIM JTUAJIOTOM, 3aTeM — BTOPBIM, U TIOCTE — B 11esioM). [Ipu
3TOM MOXKHO BOCHOJb30BaThesi okHOM Visual Lisp Console cpenst Visual
Lisp. JlaHHOE OKHO Pa0OTaeT aHAJIOTMYHO KOMAHJHOW CTPOKE rpa)uIecKoro
peIaKkTopa, HO OTpaXKaeT OMIMOKH B IIPOrpaMMaXx, 3arpy»aeMbIX B PEIaKTop,
1 TI03BOJISIET YBUJIETh MECTOHAXOXK/ICHHE OIIHOKH.

4. Co3maTh TOJIB30BATENLCKYIO TIAHENTh HHCTPYMEHTOB, JIaB € MMs, Ha-
npuMep, MapKupoBKa, U cO34aTh MHCTPYMEHT, OOECTICUMBAIOIINI BHI30B
MPOrPaMMBI, HCIIONB3Ysl TOCIIEOBATEIbHOCTh JICUCTBHUMA, HM3JI0KEHHBIX
B METOJIMKE BBIITOJTHECHUS 3a7aHuH 1a00paTopHO paboTh «IIpHHIWITE M0~
MOJIHEHYS rpaduueckoro MeHr0-0uomotexku B CAITPy.

5. I3MeHuTh CBOWCTBA CO3IaHHOIO HHCTPYMEHTA:
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— UMsI HHCTPYMEHTA;

— omucaHue, KoTopoe OyAeT BBICBEUHBATHCA IMPH yKa3aHUHM KypCO-
POM Ha MHCTPYMEHT;

— ONpeNeNuTsh KOMaHAy U €€ OIIUHU, KOTOpble OyIyT BBITOJIHATHCS
IpU Ha)KaTUM KHOMKM. Tak Kak KOMaHAa AOJDKHA BbI3bIBaTh LISP-
nporpaMmy, To OoHa AoibkHa copepxkath (ynkuuio (load “dll”), roe
dll — mms daitma mporpamMmer;

— TaKke He0OXOIUMO 3a7aTh Kakoe-T1u00 u300pakeHue Uil HHCTPY-
MEHTa BO BCTPOCHHOM PEIaKTOpPE, BOCIOJb30BaBIIMCh KiaBuined Edit
(M3menwntsn) (puc. 2.43);

— He 3a0yIbTe COXpaHUTh N300pakeHNEe KHOIIKH;

— BBIAOM W3 peJakTopa M300paKeHHs WHCTPYMEHTa, HEOOXOAMMO
HaxkaTh Ha Kiasumy Apply (Ilpumenuts), a 3arem — kHonky OK. Ilpu

9TOM IMOJYHUUTC MPUMCPHO CICAYIOLIYIO IMMAHCIIb ¢ HTHCTPYMCHTOM:

Button Editor

[ %]

Savegs..| Save ‘ LCloze | Help

Puc. 2.43. OxHO peakTopa H300paXeHHUsT HHCTPyMEHTa

6. OnpoOoBaTh CO3IAaHHBIM MHCTPYMEHT M ITOKa3aTh pe3yJsbTar mIpe-
[I0JJaBATEJIIO.

7. BelnonHeHue 3a1aHus 10 BapUAHTY OCYIIECTBIIAETCS aHAJOTHYHO
M3JI0’KEHHBIM BBIIIE TPUHIIUITAM.
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KonTpoabHble BONPOCHI /151 3AIIUTHI JIA00PaTOPHOI padoThI:

1. Ilepeunciante OCHOBHBIC CPENCTBa alamlTaliH Irpaduaeckoro pe-
nmaktopa CAIIP k y3kocrenuaabHOW 00JacTH MpOoeKTHUpoBaHUs. Kakwe
SI3BIKHM ITPOrpPaMMHUPOBAHU MOKHO MCII0JIb30BATh AJIS 3TUX LiEnen?

2. JlaliTe XapaKTepUCTHUKY A3BIKaM MPOTPaMMHPOBAHUS, HCIIONb3ye-
MbIM B penakrope CAIIP.

3. Jlaiite onpeneneHue CIMCKa, PyHKIMH BBIPKEHHS KaK JJIEMEHTOB
si3bIKa porpammupoBanust AutoLISP.

4. Jlaiite ompeneneHue AUPEKTHBBI, KIOYEBOIO CJIOBA, MOJS Kak
3JIEMEHTOB $3bIKa OIPEIEIECHNUS JUAJIOTOBBIX OKOH.

5. JlaiiTe yCIOBHYIO 3aUCh BhIpakeHUs AutoLISP.

6. KakoB anropuTm BBITIOTHEHNS BbIpaxeHus AutoLISP?

7. lepeuucnure knaccsl GyHkuuii AutoLISP.

8. IIpuBeanute npumepsl pynkumic AutoLISP. JlaiitTe uM KpaTKyio
XapaKTEPUCTHKY.

9. aiiTe yCIOBHYIO 3aIIMCh ONPEAEISHH MO JUAJOTOBOIO OKHA.

10. IIpuBeauTe mpuMep OMMCAHUS IUATOTOBOTO OKHA.

11. KakoBbl MpeuMyIIECTBA HCHOIB30BaHUS JUATOTOBBIX OKOH?

12. IlpuBeanuTe MPUHIUIBI O0HEKTHO-OPHEHTHPOBAHHOTO MPOrpam-
MHUPOBAHUS.
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_MATEPHAJIBI 5
K YIIPABJISEMOW CAMOCTOSTEJBHOI PABOTE

Tema 1. CpaBHHTe/IbHASI XAPAKTEPUCTHKA JIEKTPOTEXHHYECKUX
CAIIP
1-ii yposens

1. W3yunre Bo3moxkHOCTH makeToB CAIIP, KOTOpBIE MOTYT MCTIOIb-
30BaThCs IPH pa3paboOTKe MPOEKTa aBTOMATU3AIUH, UCIIONb3YsI CChUIKH
B MuTepHere, mamubie Ha c. 85-86 wiam wHOOpPMAIHMIO W3 KypHaTa
«CAIIP u rpacdukay.

2. IloxroroBbTe pedepar, B KOTOPOM CPaBHUTE BO3MOXKHOCTH JBYX Ia-
keroB CAIIP B cooTBeTCTBUM C 33JaHHBIM BapuanToM (Tabi. 2.13) mmm ke
COOCTBEHHBIM BBIOOPOM, TIPEIBAPUTENHFHO OTOBOPEHHBIM C TIPETIofaBaTeieM
B COOTBETCTBHH C TPEJIOKEHHBIMH MIPHU3HAKAMH CPAaBHEHHUS: COCTaB MAKeTa,
XapaKTepucTHKa rpaueckoro perakropa mnakera, xapaxkrepucrtuka CYBJL,
BBIIIyCKaeMasi JIOKyMEHTALHs, CTEIIeHb aBTOMATH3aLlK BBITyCKa JIOKYMEH-
TalKy, BO3MOXKHOCTH IOJIEPKKU OOIIenpuHsITOro hopmara ohopmiIeHHs
JOKYMEHTALH, POCTOTa PabOThI, JOCTOMHCTBA U HEIOCTATKH.

Tabmuna 2.13
Bapuanmuer k YCPC

Oxonuanue Tadaune! 2.13

Ne papuaHTa IMaxerst CATIP miist cpaBHEHUS] BO3MOXKHOCTEH
. PC  Schematic ([Jammsa, Dps CAD-Center Aps,
7 www/pcschematic.com)

2. CADdy (I'epmanms, ZIEGLER, www.caddy.ru)

1. PC  Schematic (Hdanus, Dps CAD-Center Aps,
8 www/pcschematic.com)

2. WS-CAD (I'epmanus, TE-KON)

9 1. Electrics (pupma «Jlup» (Poccus) www.ler.ru)
2. WS-CAD (I'epmanusi, TE-KON)

10 1. Electrics (bupma «JIup» (Poccus) www.ler.ru)
2

. CADdy (I'epmanus, ZIEGLER, www.caddy.ru)

Ne Bapuanra [Takets1 CAIIP s cpaBHEHUS] BO3MOXKHOCTEH
1. AutomatiCS-ADT (paspaborunk — Consistent Software)
1 2. EPLAN (I'epmanus, EPLAN Software & Service GmbH

& Co, www.eplan.de)

1. AutomatiCS-ADT (pa3pabotunk Consistent Software)
2 2. CAIIP-Amepa (Kommammst ~ KAJI XAVY3 Baiic (Poccus),
www.cadhouse.webzone.ru)

1. AutomatiCS-ADT (pa3pabotuuk — Consistent Software)
3 2. CADElectro (pupmbr «Texuukon» u «Muatepmex» (bena-
pych), www.technicon.by)

1. AutomatiCS-ADT (pa3paborumk — Consistent Software)

4 2. Electrics (pupma «JIup» (Poccusi) www:ler.ru)
1. ELSO (Cucremnsiii nientp Infars www.Infars.ru)
5 2. EPLAN (T'epmanns, EPLAN Software & Service GmbH

& Co, www.eplan.de)

1. EPLAN (I'epmanus, EPLAN Software & Service GmbH

6 & Co, www.eplan.de)
2. PC  Schematic (Mdaunust, Dps CAD-Center Aps,

www/pcschematic.com)
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2-11 ypoesens
1. BemoaauTte 3aganue 1-ro ypoBHSI.
2. TloarotroBbTe Mpe3eHTAUIO ISl AEMOHCTPAIMK MPUHIUIIOB pa-
OOTHI B OJTHOM U3 JBYX 3a7aHHBIX nakeToB CAIIP.

Tema 2. Oco0eHHOCTH KOMAH/I PUCOBAHUS U PeJaAKTUPOBAHUS

1-it yposens

1. TTogroToButh coolIIEeHNEe 00 0OCOOEHHOCTSAX pabOThl ¢ KOMaHIONW pH-
COBaHUs IO BapuaHTy. BapuaHT onpeznesnsieTcs HOMEpOM B CIIHCKE TPYIIIIBL,
COOTBETCTBYIOIIM HOMEpY B CIHCKE KOMaH/ 1o npunoxenuto 1 [25, ¢. 30—
35]. B cooOmiernu AOMKHBI OBITH OTPaXKEHBI BOIPOCHI, PACKPBIBAFOIIHE
0COOCHHOCTH KOMaH/IBI 10 TUTaHY, TIPEICTaBIIeHHOMY Ha C. 105.

2. [loarotoBuTh coobuieHne 00 0COOEHHOCTSIX PadOTHI ¢ KOMaHAOMH
penaKkTUpOBaHUs 0 BapuaHTy. BapuaHT onpenenseTcs HOMEPOM B CIIH-
CKE IPYIIIBI, COOTBETCTBYIOIIUM HOMEpPY B CIHCKE KOMAaHH IO IPUIIO-
skeHuto 2 [25, ¢. 36-40].

2-11 ypoesens

1. Beimonnure 3aganue 1-ro ypoBHS.

2. IoaroToBhTEe MPE3CHTAIUIO IO OCOOCHHOCTSIM HCIOJIB30BaHUS
3aJlaHHBIX KOMAaHJ pPEeNaKTHPOBaHUS M PHUCOBaHUS B COOTBETCTBUHU
¢ I1a0JI0HOM TIPE3CHTAITMH, HAXOMSAIIEHCS IO aapecy Ha OOIIeyHHBEp-
CUTETCKOM cepBepe: obmmas\acym\canpca\npe3eHTanus  KoMaH1.ppt.

3. IloaroToBUTHCS K AOKIANY B COOTBETCTBUH C MTPE3CHTAIUEH.

3-it yposens
1. Brimonuute 3amganue 2-ro ypoBHsl.
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2. Wcnonb3yst mporpaMMy Uil 3allCH JEUCTBUM C 3KpaHa, HApUMeEp MOAVYJIb 3
CamStudio (nHCTANIIIWS Haxomutcs: obmas\acymcanpca\ camstudio.rar), NPOEKTUPOBAHMUE CTPYKTYPHBIX CXEM

MOATOTOBUTH JIEMOPOIMK pabOThl C 33J]aHHBIMH KOMaHIIAMH PUCOBAHWIS CHUCTEM ABTOMATW3ALIUA
Y PeIaKTHPOBaHMUSI.

Obpaszey KOHMPONBLHBIX 3a0AHUL NO MOOYIIO 2

BBoaHbIi KOMMEHTapHii K MOLYJIIO

CTymeHT IOoIDKeH 3HAMb:

— BHJBI IPEACTABICHUS CTPYKTYP CHCTEM aBTOMATH3AIHN;

— OCHOBHBIE TPEOOBaHUS K O(DOPMIICHHIO CTPYKTYPHBIX CXEM;

— CoJepKaHKE U TPABUIIA BBITIOJIHECHHUS CXEM aBTOMATH3AIHY;

— MPUHIMTBI 1 OCOOCHHOCTH BBITIOJNHEHUS CXEM aBTOMATH3AIHH C T10-
Moo [I9BM;

yMemy:

— 000CHOBATh CTPYKTYPY CUCTEMbI aBTOMATH3AI[UK U TIPEJCTABUTD €€
B JOKYMEHTAIIHH,

— pa3pabaThiBaTh CXEMy aBTOMATH3AIH TEXHOJIOTUIECKOTO IIPOLIECCa;

— dopmupoBaTh cxemy aBToMatu3saiuu B nakere CAIIP;

— paboTaTh CaMOCTOSITEIIFHO W OTBETCTBEHHO TPH BBITIOJIHEHUH WH/IBH-
IyaTbHBIX 3a7IaHui, B3aUMO/ICHCTBOBATh B Mapax.

Y4ebHo-nHPOpPMaLUOHHAS MOJIENb H3YUECHHUS MO IS 3

Borpoc Koz-Bo
6aJIoB

1-11 yposeHv
1. Jlaiite onpenenenue uHTEpQency 0,5
2. [laiite ompexneneHne (GYHKIMU KaK 3JEMEHTY S3bIKa MpO- 0.5
rpammupoBaHus AutoLISP '
3. IepeuncrmTe Npr3HAKA KIACCH(PUKAIMK ekTpoTexHudeckux CATIP 0,5
4. Kakue cBOiCTBa MPUCYITH CIIOI0? 0,5
5. IlepeunciinTe OCHOBHBIE KOMaH/Ibl JJIsl pa0OThI ¢ OJI0KaMHU 0,5
6. KakoBbI cr1ocoObI BBO/Ia KOMaH]T B TpaIecKoM peiakTope? 0,5
7. JInst 4yero ciayKat pexuMbl pUCOBaHHA? 1
8. Kakue tpeboBanus npeapsisistor Kk CYB/? 1
9. KakoB CHHTaKCHC YHKTa MEHI0? 1
10. Kakue makerst CAIIP MOXHO PUMEHSTH B pa3pabOTKe CXeM 1
aBTOMaTH3alMu?

2-1i yposeHb
11. Kakoii OCHOBHOH NpPUHUMI MPOEKTUPOBAHUS PEATU3YIOT 2
kommurekcHble CATIP? PackpotiTe ero cMpIch
12. Kakast cBsI3b CYLLIECTBYET MEXAY CIIOEM, LIBETOM U THUIIOM 2
JIUHAH TPUMUTHBA?
13. TlpuBeanuTe moCHeAOBATENHHOCTh ACHCTBHIA IO CO3IaHHUIO 2
WHCTPYMEHTA IaHEIN HHCTPYMEHTOB IpaMuecKOro peJakropa
14. PackpoiiTe mocieaoBaTeNbHOCTh JACUCTBUN TPHU CO3TaHUA o)
arpubyTa OJsi0Ka
15. JMaiite xapakrepuctuky komanne Stretch (Pacrsam). Ilpu- b
BEJIMTE TIOCIIE/IOBATENILHOCTD ISHCTBHIM C Hell
15. [aiite xapakrepuctuky (yHkuuu setq. [IpuBeaure mprumMepst 2
€€ UCII0JIb30BaHMs B IPOrpaMmax

3-1i yposenw
16. TTpuBenute ormmcanue auanora Ha si3bike DCL, B X0o/1e BBIIONHE-
HUSl KOTOPOT'O 3alparuBaiach Obl TOUKA OTPUCOBKH TEKCTA Ha 4ep- 3
TeXe W TepelaBaich Obl ee KOoOpAuHAThl mepemeHHon LISP-
nporpamMsl. Jlaiite NOCTpOYHbI KOMMEHTapUi K ONIMCAHUIO
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Kosn-Bo
No, Tema 3aHsTUS Tun 3ansTus Bay Hacon
3aHATHA Ha 1 3a-

HATHC
3anamue 1 O3zHakomIIeHHE
CTpyKTypHBIE CXEMBI CHCTEM C HOBBIM Jlexuus 2
ABTOMATH3AIN MaTepruaIoM
3anamue 2
Mertonuka pa3paboTKu VYraybnenue ITpaxk- 4
1 TpebOBaHus K opopmIie- 1 00001IeHNE THYe-
HHUIO CXEM aBTOMaTU3aluU 3HAHUM CKOE
3anamue 3 Yraybnenue
Pa3paboTka cxem aBTOMa- u 00001eHne Jla6o- 6
THU3aIMU TEXHOJIIOTMYECKUX | 3HAHUM, YMEHUH, | paTop-
npouieccoB B CATIP HaBBIKOB HOE
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OxoHuYaHHue
Kon-Bo
Bun JacoB
Ne, Tema 3aHATHS Tun 3aHsTHS
3aHATHUS Ha 1
3aHATHUC
Bausmue 4 [Tucemen-
IIpoekTupoBaHuE CTPYKTYp- Kontposas Has pabora
HBIX CXEM CUCTEM aBTOMAaTH- | PE3yJbTATOB o UHOU- 2
3alUM o0ydeHus BUyaJlb-
HEIM 3a7a-
HUSIM
Bcero wacos 14

HAYYHO-TEOPETUYECKOE COAEP KAHUE MOJIYJIsA

CJ10Bapb OCHOBHBIX MOHATHI

Obvexkm ynpaeénenus — yCTPONCTBO WM COBOKYITHOCTH YCTPOWCTB
(v OMONOrMYECKUX 00BEKTOB), KOTOPOE HEMOCPEIACTBEHHO OCYIICCTBIIS-
€T TEeXHOJIOTHYECKHH MpoIecc, HYKAAIOMUICI B OKa3aHUH CIIEIHABHO
OpPIraHNW30BaHHBIX BO3JICHCTBHI N3BHE I BHINOIHEHNUS €T0 aJlTOPUTMA.

Cucmema agmomamu3ayuu — COBOKYITHOCTb OOBEKTa yNpaBlICHUS
Y W3MEpPUTENLHOM, Tpeolpasyromieii, nepearolieidl 1 UCTIOTHATEIbHON
anmaparypsl, B KOTOPOH HOJydeHHue, Npeodpa3oBaHue U Iepenada WH-
¢dopmanum, GopMHUpPOBaHUE YIPABISIONIMX KOMaHJ M WX HCIOIb30Ba-
HUE JUIsl BO3ACICTBUSA HA yIPABIIIEMBIN MIPOLIECC OCYILIECTBISETCS Yac-
TUYHO aBTOMAaTHYECKH, @ YACTUYHO — C yYaCTHEM JIIO/IeH-OIepaTopoB.

Cucmema asmomamuzupoeanno20 ynpasieHus — KOMIUIEKC yCT-
poiicTB, o0ecrieunBaOIIMX H3MEHEHUE psiia KOOPIMHAT 00bEKTa yIpaBiie-
HMUS C LIEJIBI0 YCTAHOBJICHUSI JKEJIAEMOI0 PEXXUMA PabOThl 00BEKTA.

Cmpyxkmypa — 3TO COBOKYITHOCTh YacTeld aBTOMaTU3UPOBAHHOM CHC-
TEMBI, Ha KOTOpPhIE OHA MOXKET OBbITh pa3feficHa IO OIMpeIeIeHHOMY
MpU3HAKY, a TAK)Ke IMyTH Mepeaay BO3IEHCTBUS MEXKIY HUMH.

Cmpykmypnasa cxema — cxeMma, OIpelelsiioImas OCHOBHbIE (DYHK-
LUOHAJBHBIE YACTH U3JEHsI, UX Ha3HAYEHHS U B3aMOCBSI3H.

Cxema asmomamu3zayuy — OCHOBHON TEXHUYECKHI TOKyMEHT, OIpese-
JSTFOIINK (D)YHKUIMOHATIEHO-0JIOYHYIO CTPYKTYPY OTIEBHBIX Y3JIOB aBTOMa-
TUYECKOTO KOHTPOJIS, YMPAaBIEHHS M PETYIMPOBAHUS TEXHOJIOTHYECKOTO
mporiecca ¥ OCHAIEHHE OOBEKTa YIPAaBIICHHs NMpUOOpaMH U CpeICTBaMU
aBTOMAaTH3ALHN.
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OCHOBHOM TEOPETUYECKHH MATEPUAJI

Jleknus.
CTpyKTYpHbIE CXeMBbL CHCTEM AaBTOMATHU3AIUN

IInan:

1. Ctpykrypa cucreMm ynpasineHus. OnpenencHue. Buasl mpencras-
neHust cTpyKryp: IlpuMeps! cTpyKTyp.

2. OcHoBHbIE TpeboBaHUs K 0OPMIICHUIO CTPYKTYPHBIX cxeM. Hop-
MaTHBHas J0KyMeHTanus. Vicxonuele nannabie i paspaborku. Conep-
KaHHUE CXEM.

3. Pagpaborka cxem aBTOMaTH3auuH. [IpUHLIMIBI aBTOMAaTU3UPO-
BaHHOTO ITPOEKTUPOBAHUS JaHHOW JJOKYMEHTALINN.

1. Cmpyxmypa cucmem ynpaenenus. Onpedenenue. Buovl npeo-
cmasnenus cmpykmyp. Ilpumepor cmpyxmyp. Ilpu pazpaboTke npoekra
aBTOMATH3aLM HEOOXOJUMO PEIIUTh, C KAKUX MECT T€ WM HHbIC yya-
CTKH 00BEKTa yrHpaBiieHUs OyIyT YIPaBIATHCS, TAe OyOyT pa3MeIaTbes
yJIBTHl YIPaBJICHUS, KaKOBa B3aUMOCBS3b MEXAY HHUMH, TO €CTh BBI-
Opatb CTpyKTYpy ympasieHus. Cmpyxkmypa — 3T0 COBOKYITHOCTb 4acTel
aBTOMAaTU3UPOBAHHOM CHCTEMBbI, HA KOTOPBIE OHAa MOXKET OBITH pazzene-
Ha IO ONpeeNeHHOMY NPHU3HAKY, a TAKKE MYTH Nepeiadyn BO3ACHCTBHS
MEXIy HUMH. ['padudeckuM NpencTaBICHHEM CTPYKTYPBI SIBISACTCS
ctpykrypHas cxema. CormacHo 'OCT 2.701-84 ctpykTypHas cxema —
3TO CXeMa, ONpEACNAIoNnIasl OCHOBHBIE (YHKIMOHAIBHBIE YacTH H3Je-
TS, UX Ha3HAYeHUe U B3aUMOCBs3H. CTPYKTypHas cxema MpeJHa3Have-
Ha JUI O0IIEro 03HaKOMJICHHUS C CHCTEMOH.

OOuwii BUj CTPYKTYPHON CXEMBI CHCTEMBI aBTOMAaTH3allMK PEACTABIICH
puc. 3.1. Cucrema aBTOMaTH3aLMN COCTOUT U3 JIBYX CTPYKTYpHBIX 4acTeH:
obbvekra ynpapnenus (OY) u cucremsl ympaenenus (CY). B pesymsrare
B3anmopeiicteust OY u CY cucreMa aBTOMATH3ALMH B LIEJIOM 00ECIICUNBAECT
anroput™ (YHKLIHOHHPOBAHUS, XapaKTCPHU3YIOLIUNCS HapaMeTpaMH Xj. . .X,.
Kpome 3THx 0CHOBHBIX MapamMeTpoB paboTa KOMIUIEKCHOTO O0BEKTa aBTOMa-
TH3ALUK XapakTepU3yeTcsl PsIOM BCHOMOIATENIBHBIX IApaMeTpoB V...V,
KOTOpBIE TAKKe OJDKHBI KOHTPOJIMPOBAThCS U peryaupoBarhes. B mpouecce
paboThl Ha OOBEKT MOCTYMAIOT BO3MYIIAIOLINE BO3IEUCTBHA f]...f;, BBI3BI-
BAOLIME OTKJIOHEHHE MapaMeTpoB X;...X, OT 33[JaHHBIX 3Ha4eHWH. MH)op-
Malysl O TEKyIMX 3HAYEHUSIX MapaMeTpoB MOCTYNAET B CUCTEMY YIpaBlle-
HUSL M CPaBHUBAETCS C IPEANMCAHHBIMUA UM 3HAUCHUSIMU ). . .Zy, B PE3YJIbTa-
TE Yero CUCTeMa YMpaBICHUs BbIpaOaThIBACT YMPABIIOIINE BO3ACHCTBHS
Uy. . .Uy, JUTS1 KOMIICHCAIIUH OTKJIIOHEHHH BBIXOAHBIX IAPAMETPOB V). .. V.
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g1 Zn Puc. 3.3. OnHOYypOBHEBAs NEIICHTPATIM30BAHHAS CTPYKTYPA YIIPABICHHUS:

OV — obbexr ynpasnenust; /1Y — MyHKT ynpaBlIeHHUS

Puc. 3.1. O0muii BUI CTPYKTYPHOU CXEMBI CUCTEMBI aBTOMATH3ALINH:

oy

OV — o6bexT ynpasnenns; CY — cucteMa ynpaBIeHHS

Cucrema ympaBJeHUs, B 3aBUCUMOCTH OT Ba)KHOCTH PETYJIHPYEMBIX
napamMeTpoB, NOJDKHA OOecleuMBaTh pasHble YPOBHH aBTOMATH3aLUU.
[TosTOMY CTpYKTYpa CUCTEMBI aBTOMATU3AINH CIIEAYIOIIAs:

— OAHOYPOBHEBas LEHTpajIu30BaHHas (puc. 3.2) — ynpaBieHne 00b-
eKTOM IIPOM3BOJUTCS C OAHOTO IIYHKTa yNPAaBICHUS (MCIIOJIB3YETCS IS
YIpaBJICHUsS] OTHOCHUTENFHO HECIOXKHBIMH OOBEKTaMH WM OOBEKTaMHU,
PacIooKeHHBIMU Ha HEOOJBILIONH TEPPUTOPHUN);

— OJIHOYpOBHEBas JeleHTpanu3oBaHHas (puc. 3.3) — OTAENBHBIMHU
YaCTSIMH CJIOKHOTO OOBEKTa YNPAaBISIOT U3 CAMOCTOATECIIBHBIX MYHKTOB
(ucnosp3yeTcs AJ1s1 yIpaBJIeHHUs pacipeaelCHHBIMA OObEKTaMHt);

— MHOTOypoBHEBas (puc. 3.4) — I yNpaBACHUS CIOKHBIMH TEXHO-
JIOTHYECKUMHU MpoueccaMi. OTAeNIbHBIE TEXHOJOTHYECKHE YCTaHOBKU
YIPaBIISAIOTCS JIELCHTPANN30BaHO C MyHKTOB 1-5. HanGomnee oretct-
BEHHBIE MTapaMeTpPhl MOCHUIAIOT Ha MyHKTHL 6 1 7. OCHOBHBIE MTapaMeT-
PBI, ONIPENEISIOIINE TEXHOJOTHYECKHH MPOLECC B LIEJIOM, IPUXOIAT Ha
MyHKT 8. YnpaBieHHe C NMyHKTOB -5 cocTaBisieT NMEpBBIA YPOBEHD,
6 u 7 — BTOpOM YpOBEHb U IMYHKTA & — TPETHI YPOBEHb YIIPABICHUSI.

Puc. 3.4. MHOTOYpOBHEBasI CTPYKTypa ynpasieHus:: OY — 00beKT ynpaBiIeHuS;

1—8 —tyHKTHI yripaBnenusi; I-//] — ypoBHHU ynpaBieHuUs
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B o6mem ciydae mrobasi cucteMa MOKET OBITH IpeACTaBlieHa Clie-
OYIOIUMH CTPYKTYpPaMHu:

— KOHCMPYKMUGHOU — KaXKJasi 4aCTh CUCTEMBI MIPEACTaBIsAET cOO0H
CaMOCTOSITETIbHOE KOHCTPYKTUBHOE LIENIOE;

— QYHKYUOHANbHOU — KaXJasi 4acTh CUCTEMBl NIpEAHA3HAueHa IUIs
BBINOJIHEHUS OTpeeneHHON (QyHKUUHU (TIOJIHBIE CBEACHUS O (PYHKIHO-
HaJIBHOI CTPYKType C YKa3aHHEM KOHTYpPOB PEryJIMpOBaHMA JArOTCS Ha
cXeMe aBTOMaTH3aliH);

— aneopummuyeckoli — KaKaasl 4aCTb CHCTEMBI IMpeJHa3HauYeHa s
BBITIOJTHEHHUS OTIPEIETICHHOTO alTOpUTMa Ipeodpa3oBaHUs BXOIHOW Be-
JIMYUHBIL, SBJSIOLIETOCS YaCThIO aNropuTMa (QyHKIMOHUPOBAHHUS.

2. OcHoguvie mpeboganuss K OQOpMIEHUIO CMPYKMYPHBIX CXEM.
Hopmamuenas ooxymenmayus. Hcxoouvie oannvle 0asi paspabomyu.
Cooeporcanue cxem. PaccmoTpumM, KakuM 00pazoM oQopMIISIOTCS KOH-
CTPYKTUBHBIE CTPYKTYpHbIe cxeMbl (puc. 3.5). Hago otmeTnts, uTo A7
MPOCTHIX OOBEKTOB aBTOMATH3AIMN 3TH CXEMBI MOTYT HE TIPUBOAMUTHCS.
TpeboBaHus kK JaHHBIM cxemaM yctaHaBiuBaeT PTM 252.40 «ABtoma-
TU3UPOBAHHBIE CHUCTEMBI YNPaBJICHUS TEXHOJIOIMYECKUMH HPOLIECCAMHU.
CTpyKTypHBIE CXE€MBI yNpaBieHHUS U KOHTpousss». COrjacHO 3TOMy JAO-
KyMEHTY KOHCTPYKTHUBHBIE CTPYKTYPHBIE CXEMBbI COEPIKaT:

— TEXHOJIOTHUYECKHE TOpa3ielieHus1 00bEeKTa aBTOMATH3AIINH;

— MyHKTHI KOHTPOJISI ¥ YTIPABJICHUS, B TOM YHCIIE HE BXOJSIINE B CO-
CTaB pa3pabaThIBAEMOr0 MPOEKTa, HO MMEIOLIME CBS3b C MPOEKTHpYE-
MO¥ CHCTEMOH;

— TEXHUYECKUI MEepCOHAN M CIyXOBI, oOecreynBaronife OnepaTHB-
HOE yTpaBlieHHE U HOpMabHOE (YHKIIMOHUPOBAHHE TEXHOJIOTMYECKOTO
00BEKTa;

— OCHOBHBIE (D)YHKLIMH U TE€XHUYECKHE CPEACTBa, 00ECICUHBAIOIINE
UX pealr3alyio B KAXKIOM IYHKTE KOHTPOJIS U YIIPaBJICHUS;

— B3aMMOCBSI3H MEXIY YacTSIMU OObEKTa aBTOMATH3aLNH.

DJeMEHTBI CTPYKTYPHOH CXEMBbl M300pakaloT B BUAE IPSIMOYTOJIb-
HUKOB. OTnenbHble (YHKIMOHAIBHBIC CITY>KOBI M JOJDKHOCTHBIC JIHIA
JomycKaeTcs M300paxarh KpYy)KKOM. BHYTpH MpsIMOYTOJIBHHUKOB pac-
KPBIBAE€TCS CTPYKTypa NAHHOro ydyacTka. DyHKIHMU aBTOMAaTH3MPOBaH-
HOW CHCTEMBbI YIPaBJIEHUsS TEXHOJOTMYECKUM IPOLECCOM YKa3bIBAIOTCS
YCIIOBHBIMU 0003HAaYEeHUSIMH, paclin(poBKa KOTOPBIX JaeTcsi B TabiauLe
HaJ OCHOBHOHM HaJIMMUCBHIO MO IIMPHUHE HaAMUCU. B3auMOCBs3b Mexay
JJIEMEHTAMH CTPYKTYPHOH CXEMBbI N300paKar0T CIUIOIIHBIMH JIMHHSIMH,
CIIMSHUS U Pa3BETBICHUS — JIMHUAMH € M3JIIOMOM. ToJIKHA JTUHUN clie-
IOyIomasi: yCIOBHBIX M300pakeHnd — 0,5 MM, muHUHA cBs3u — 1 MM, oc-
TajabHbIX — 0,2—0,3 MM. Pa3Mepsl 3J1EMEHTOB CTPYKTYPHBIX CXEM HE per-
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JIAMEHTHUPYIOTCS M BBIOUPAIOTCS 1O yCMOTpeHuto. B mpumepe (puc. 3.5)
npuBeaeH (pparMeHT BHITIONHEHUS KOHCTPYKTUBHON CXEMBI YIIPABJICHHUS
Y KOHTPOJISI CTAaHIIMK BOJOOYUCTKH. B HUXKHEH 4acTh pUCyHKa pacKphI-
THI TEXHOJIOTHYECKHE TOAPa3AeIeHN 00beKTa aBTOMaTHU3aluu. B mps-
MOYTOJIbHUKAX CPEJHEH YaCTH PaCKPBITHI OCHOBHBIE (DYHKIIUU U TEXHH-
YecKHe Cpe[CTBa IMyHKTOB MECTHOTO YIpAaBJICHHUS arperaTraMmu; B BepX-
Hell JacTu — (YHKIMM U TEXHUYECKUE CPEICTBA MyHKTa LEHTPAIH30-
BaHHOTO yIpaBiieHUs cTtaHuueu. [IpomomkeHne cxembl UAET Ha MOCIe-
Oyromux Jnctax. [103roMy 0003HAYEeHBI TEPEXO/Ibl JIMHUI CBA3M Ha TI0-
CJIEYIOIME JINCTHI U TIOKa3aH OOpPBHIB MPAMOYTOJIBHIKA, PACKPBIBAIOIIE-
T'O CTPYKTYpy 00BEKTa aBTOMAaTH3AIIHN.

-
=K AyCneTuePcKMm NYHKT CTAHLWNA
AncneTuep
Lyt KUN [Muemocxema [CreacTeo cassm] YBK]
11516171 K
! [ B )
Pasounn nocTt Pasounm nocTt
XUMWK—TexHonor AnnapaTumK
It [Cp. ceasu LT 1
1123747 1[2] 2

rk_

X010417b | ALCOPBLVOHT Komnpeccop | 030HATOPHAS
HOS yCTa|HOe 0Thene | agq

HOBKC HMe
Llex 0Be33aPaxmBaHMS

[ TexHONOrNUecKaa MHMS
CTQHUMA BOLOOUMCTKM

YenoeHoe
0B603HaueHue

1 KoHTPONL MapaMeTPOR

HanMerosaHme

ANCTAHUMOHHOE YMPAB/IEHME TEXHO/MOT UUECKWM 0BOPYLOBAHNEM

CToBMAM3MPYpWEE PErYANPOBAHME
BuisOP PEXMMO POBOTH

KOHTPONb M CUrHOAM3OUMA COCTOAHNA OB0PYL0BAHNS
[MOrHOCTHKG T@XHONOTUUECKIX /IMHWA

~N|o|lu s |w o

OnTVMU30UMA OTA€/bHBIX TeXHONOMMUeCKMX MPOLeCcCoB

03.49.006.01-ATX

magus| Jlucm | /cros
Pospos.  |BonToeuu C 2 3

CTPYKTYPHOSA BIATY ACYT|
cxeMa Fevnno 4la
Poomar A4

Pykobog. [MypuH

Puc. 3.5. CtpykTypHas cxema yIpaBJeHHUs OTAEICHHEM 030HO00paOOTKH MUTHEBOI BOIbI
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Ha nuHusx cBsI3u MEXKIYy OTIACIbHBIMU 3JIEMEHTAMU CUCTEMBI yIpaB-
JICHUSI MOXKET OBITh yKa3aHO HAaIpaBJicHHE IMepeaaBacMoil HHPOpMaIUu
WM YIPaBJSIONINX BO3ICUCTBUI;, MPU HEOOXOTUMOCTH JIMHUU CBSI3H
MOTYT OBITh TTOMEYCHB OYKBEHHBIMH O0O3HAUYCHHMSIMH BHIIA CBSI3H, Ha-
npumep: K — koutpons, C — curHanuzanus, Y — nuCTaHUHOHHOE
ympasinenue, AP — apromaruyeckoe perynupoanue, JJC — agucneruep-
ckast cBs3b, [1I'C — npousBocTBeHHAs TeneoHHast (IPOMKOTOBOPSINAS)
CBSI3b U T. II.

3. Paspabomxa cxem asmomamuszayuu. IIpunyunst asmomamusupo-
B8AHHO20 NPOEKMUPOBAHUsL 0aHHOU 0oKymeHnmayuu. Cxema aBTOMaTH3a-
MU OTHOCHUTCS K CTPYKTYPHBIM (DYHKIIHOHAIEHBIM CXeéMaM. DTO OCHOB-
HOW TEXHUYECKUH [OKYMEHT, OIpenesfoluid  (QyHKINOHAIHHO-
OJIOUHYIO CTPYKTYPY OTACIBHBIX y3JIOB aBTOMATHYECKOTO KOHTPOJIS,
VIIPABJICHUSI U PETYIMPOBAHUS TEXHOJIOTHYECKOTO MPOIlecca U OCHAIIe-
HUe OOBEKTa ympaBleHUsS MPHOOpPaMH U CPEICTBAMH aBTOMATH3AIMH
(ompenensromuil CTPYKTypy W (YHKIMOHAJIHHBIE CBSI3M MEXIY TEXHO-
JIOTUYECKHUM TIPOIIECCOM H CPEJICTBAMH aBTOMATH3AIINN ).

Cornacuao ['OCT 21. 408-93 Ha cxeMe aBTOMaTH3AIMHA U300paXKAOT:

1. TexHu4yeckoe U WHKEHEPHOE 00OPYAOBAHUE M KOMMYHHKAITUH (TPY-
OOMPOBO/IbI, TA30X0IbI, BO3IYXOBO/IbI) AaBTOMATH3UPYEMOTO O0BEKTA;

2. Texandeckue cpeacTBa aBTOMATH3AINN WM KOHTYPBI KOHTPOJISI, pe-
TYJIMPOBAHUS W yIPaBIeHUs (KOHTYP — COBOKYITHOCTh OTAENBHBIX (YyHK-
ITUOHAJIFHO CBSI3aHHBIX ITPUOOPOB, BBHITIOIHSIOMINX OIPEACICHHYIO 33124y
0 KOHTPOJIIO, PETYJIMPOBAHUIO, CHTHAIA3AIINH, YITPABICHHIO U T. 11.);

3. JIuHUU CBSI3U MEXKIY OTICIbHBIMU TEXHUYECKUMU CPEICTBAMU aB-
TOMATH3AIUU WK KOHTYpamu (TIpU HE0OXOIUMOCTH).

Taxxe mpu HEOOXOIUMOCTH Ha IOJIE YepTeka MAIOTCS IMOSICHEHUS
1 Tabnuma ycIoBHBIX 0003HAYEHUH, HE MPEIyCMOTPEHHBIX JIEHCTBYIO-
VMU CTaHIapTaMHU.

CxeMbl aBTOMATH3AIMH BBITIOTHSIOT IBYMSI CIIOCOOaMH:

1) pa3BepHyTBIM (pHC. 3.6), IpH KOTOPOM Ha CXeMe H300pakaroT co-
CTaB ¥ MECTO PACIOJIOKCHHSI TEXHHYECKHIX CPEICTB aBTOMATHU3AINH Ka-
JKIOT0 KOHTYpa KOHTPOJIS U YIIPABICHUS;

2) ymnpoimieHHBIM (puc. 3.7), Ipu KOTOPOM Ha cxeMe H300pakaroT Oc-
HOBHbBIE (DYHKIIUM KOHTYPOB KOHTPOJS W yrpaBieHHus (0e3 BBIACICHUS
BXOJSIIIINX B HHUX OTHENBHBIX ' TEXHHUYECKUX CpPEJCTB aBTOMATH3AIlUU
Y yKa3aHUsI MECTa PACIIOJIOKCHUS).

181

[POgYKT >

1 - Dnerma Ha
KononHa = \32 0POLIeHIe

Chibbe e iy
e | N\
4o ] 6o/ ODAKUMA

a

[ap

@] o

[IpOMeXyTOUHAS >

o
o
~
=S
=)
=
)
w
~

WMo
~
)
o
~
©

Ynpyrocts
napoB

G

[Nz
YNPOBACHAS | yorTHye
&é@ &
o~
(B
o
6
&
=)
Gz
&
o
&6
& o —
B
o

Puc. 3.6. HpHMep BBIIIOJIHEHUS CXEMbI aBTOMAaTHU3allu Pa3BEPHYTHIM CIIocoooM

[lpu ynpomenHoM cmocobe KOHTYpP, HE3aBUCHMO OT KOJIHYECTBa
BXOISIIIMX B HETO 3JIEMEHTOB, M300pakaloT B BUAE OKPYKHOCTH (OBa-
J1a), pa3eIEHHOTO TOPU30HTAIBHON 4epToi. B BEpXHIOIO YacTh OKPYXK-
HOCTH 3aIlMCHIBAIOT OyKBEHHOE 00O3HAUYEHHUE, ONpeAesolee n3Mepsie-
MBI (peryiupyemsblii) mapameTp ¥ (QYHKIHH, BBHIOJHSEMbIC JaHHBIM
KOHTYPOM, B HWKHIOIO — HOMEp KOHTypa. /[l KOHTYpOB CHCTEMBI aB-
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TOMAaTH3UPOBAHHOTO PETYIMPOBAaHUS HA CXEMe HM300pa)karoT MCIOIHH-
TEJBbHBIE MEXaHU3MBI, PETYJIUPYIOIINE OPTaHbl U JIMHUIO CBA3U, COCHOU-
HSIOIIYI0 KOHTYP C UCTIOJHHUTENBHBIM MeXaHu3MoM. [IpenensHbie pabo-
4ye 3HaYCHHUS U3MEPSeMbIX (PeryJHpyeMbIX) BEIUYWH YKa3bIBAIOT psi-
JIOM ¢ TpaUIeCKUMHU 0003HAYCHUSIMH KOHTYPOB.

[1D0AYKT >
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Puc. 3.7. IlpuMep BBIOTHEHHS CXEMBI aBTOMATH3aLUH YIPOLUIEHHBIM CIIOCOOOM

TexHomorudeckoe 00OpyIOBaHHE M KOMMYHHMKAIlMM Ha CXeMax aB-
TOMATH3alUN JOJDKHBI M300pakaThCsl, KaK IMPAaBHIIO, YIPOIIEHHO, 0e3
YKa3aHHS OTAEIBHBIX TEXHOJOTHYECKHX amlapaToB W TPyOOIPOBOIOB
BCIIOMOTaTEIbHOTO HAa3HAYEHHUS, HO TEXHOJOTHMYecKas CXema JOJKHA
JaBaTh SICHOE TpeACTaBlICHUE O MPUHLUIE e PaboThl U B3aHMOJCHCT-
BHU CO CPEJCTBAMH aBTOMATH3AIINH.

Ha TtexHonormyecknx TpyOONpOBOJax MOKA3bIBAIOT PEryJIHPYIOLIYIO
1 3allOpHYIO apMarypy, KOTopas HEHNOCPEACTBEHHO y4YacTBYET B KOHTpOJE
Y YTIPaBICHUH TPOIECCOM. TeXHOJOTHYECKUe ammaparbl ¥ TPYOOIIPOBOIBI
BCIIOMOTATEIFHOTO Ha3HAUECHUsI MTOKA3bIBAIOT TOJBKO B TEX CITydasx, KOTZa
OHHU MEXaHWYECKH COEIMHSIOTCS WIIH B3aHUMOJICHCTBYIOT CO CPEICTBAMH aB-
ToMarm3aimy. HekoTophkle SIeMEeHTHl TEXHOJOTHYECKOTO 000pYIOBaHUS
JIOIyCKaeTcs M300pakaTh Ha CXeMe aBTOMAaTH3aIWK B BUJIE TIPSIMOYTOJIBHU-
KOB C yKa3aHHEM HauMEHOBAHUS JTHX JJIEMEHTOB WM He TIOKa3bIBaTh BOOO-
11e (Korja OHM He OCHAIIAIOTC TEXHMYECKHMH CPEACTBaMU aBTOMaTH3aLlH
Y HE BIIUSIIOT Ha pabOTy CUCTEMBI aBTOMATH3AIINH ).
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TexHomornueckoe 00OpPYIOBaHHE H300pAKAIOT CIUIONIHONW TOHKOH
munauei (0,2-0,5 mm) mo 'OCT 2.303-68. Heobxomumbie BUBI, pa3pe3bl
Y CeueHHs TEeXHOJOormueckoro oobopymoBanus natorcs no 'OCT 2.305-
68, 2.306-68.

YcnoBHOEe 0003HAUCHHE TPYOOIPOBOIA COCTOHT W3 TpaUuecKkoro yi-
pomennoro uzobpakenuss (IOCT 2.784-70) u obo3Ha4eHUs] TPaHCIOPTHU-
pyemoii cpenpl cortacHo npunoxkeruto 3 'OCT 14202 [19, npunoxenue 2].

Jluaus, w3o0paxkaromas TpyOOIPOBOI, SBISETCS CIUIONIHONH OCHOB-
Hoit ymHmel (tommmua 0,5-1,5 MM o 'OCT 2.303-68). Coenunenue
U TiepecedeHune TpyOompoBoOI0B H300paKatoT:

| — COeIMHEHNE;

—I_— nepecedeHre TpyOOpoBOIOB 0€3 COEAMHEHHUS APYT C IPYTOM.

O06o3HaueHre cpeabl YKas3bIBalOT B pa3pbiBe JHHUI TpyOOmpoBoaa
yepes paccTosiHue He MeHee 50 MM.

Y u300paskeHHss TEXHOIOIMYECKOro OOOpYIOBaHMS M TPYOOIPOBOIOB
JAI0T TOSACHSIOLINE HAAIMCH M YKA3bIBAIOT CTPEJIKAaMU HAIPABJICHUS [IOTO-
KOB Ha JIMHMSX TpyOomnpoBoxoB. Hampumep, HauMeHOBaHME TEXHOJIOTHYE-
CKOTO O0OpYIIOBaHMS: «KOPMYILIKK» WIM B MecTe oOpbIBa TpyOOIpoBOAa
«K punbTpY», «OT HacocoBy. TpyOOoIPOBOABL, HAYIINE K KOHCYHBIM almapa-
TaM U yCTPOKCTBAM, B KOTOPBIX HET IPUOOPOB M CPECTB ABTOMATH3ALIMH, HA
cxeMme OOpBIBAIOT U JAIOT MOSCHSIOLINE HA/IIHCH.

3amopHyto apMaTypy (puc. 3.8), HCHONb3yeMYIO B CUCTEMaX aBTOMa-

TH3ALMU (HE peryIupyoIyo), n3odpaxkaror cornacao ['OCT 2.785.
a 2 oHC

e A

3

o 3

2
0
8 e u
Puc. 3.8. I300paxenne TpyOOIPOBOIHON apMaTyphL:
a — TIPOXOTHOW BEHTWIb, 6 — YIJIOBOW BEHTHJIb, @ — TPEXXOJOBOH BEHTWIB, & —
MIPOXOTHOM KpaH; 0 — YIIIOBOU KPaH; e — TPEXXOIOBOI KpaH; oic — IIPOXOIHON KIIalaH;

3— yl".IIOBOI71 KJianaH; u — 3aJJBH)KKa
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Hexotopsle ycioBHbIe rpaduueckiue H300pakKeHHs TEXHOJIOTHYECKOro
000pyIOBaHMs, HCIONb3yeMble Ha CXEMax aBTOMATH3ALHMH, TAKKe Kak
Y CCBUIKM Ha HOPMAaTUBHbBIE JOKYMEHTHI MOXHO HaiTH [20, c. 38-40].

YcnoBueie rpaduueckue W OyKBeHHbIE 0003HadeHUs MPHOOPOB
1 KOHTYPOB KOHTpOJs M ynpasiueHus npuHumarot mo ['OCT 21.404-85,
BBIACPKKH U3 KOTOPOTO NaHkl B [19, mpunoxenue 3.

CornacHo cTaHIapTy YCTaHABJIMBAIOTCA JIBa METOAA IOCTPOCHHS yC-
JIOBHBIX 0003HAYEHUIL: a) YIPOIIEHHBI; 0) pa3BepHYTHIM.

[Ipu ynpouieHHOM MeTOAe MOCTPOCHHMSI MPHOOPHI U CPEACTBAa aBTO-
MaTH3alUH, OCYLIECTBISIONINE CIOXHbIE (YHKUWH, HampuMep, KOH-
TPOJIb, PETYIMPOBAHNE, CHTHAJIM3ALUIO U BHIIIOJHEHHBIC B BUIC OTIEJb-
HBIX OJIOKOB, H300paXato0T OJHUM YCJIOBHBIM oOo3HaueHueM. [lpu stom
NEpBUYHBIE M3MEPHUTEIbHBIE MPeoOpa3oBaTesid M BCIO BCIIOMOTATENb-
HYIO anmnaparypy He n300paxaror.

IIpu pasBepHyTOM MeTOJe MOCTPOEHHS KaKIblil mpubop uiam OJOK,
BXOJSIIMNA B €AMHBIA H3MEPUTENbHBIN, PETYJIUPYIOIIUA WM YIpaB-
JSIIOIIMI KOMIUIEKT CPEACTB aBTOMATH3allMH, YKa3bIBAIOT OTICIBHBIM
YCIIOBHBIM 00O3HAYEHHUEM.

YcnoBHble 0003HAaUEHHUsI TPUOOPOB M CPEICTB aBTOMATH3ALUH, IPU-
MEHsIEMBIC B CXEMax, BKJIIOYAIOT Irpaduueckue, OyKBEHHbIE U HU(PPOBbIE
00o3Ha4YeHus.

B Bepxneil yactu rpaguueckoro 0603HaueHUS HaHOCAT OYKBEHHbIC
0003HaYCHUSI M3MEPSIEMON BEJIMYMHBI M (PYHKIMOHAIBHOTO NpPHU3HAKa
nprubopa, ONpeASIIONIETo ero Ha3HaueHHE.

B mmxHell yactu rpaduueckoro o003HaYeHUS HAHOCAT LHU(poBOE
(mo3unMoHHOE) 0003HAUYEHHE TPUOOPa WM KOMILJIEKTa CPEACTB aBTOMa-
TU3ALHH.

[opsimox pacmnonokenus OykB B OyKBEHHOM OOO3HA4€HHH NPHHU-
MAloT CIEYIOINM:

— OCHOBHOE 0003HaueHHE U3MEPSEMOI BEJIMUNHBI,

— JOTIOJNIHUTEbHOE 0003HaUCHUE N3MEPSIEMON BEJIMYHMHBI (IIPU HEOO-
XOJIUMOCTH);

— 0003HaueHne (HyHKIMOHAIBHOIO IPU3HAKa Mpuoopa.

INopsiok mocTpoeHus YCIOBHBIX 0003HAUYCHUH C IPUMEHEHHEM JOTION-
HUTENBHBIX OYKB MPUHUMAIOT CICIYIOLIMM: OCHOBHOE OOO3HAUCHHE M3Me-
psIeMOii BETMYIMHBI; OZ[HA U3 AOTOMHUTENBHBIX OykB: E, T, K mm Y.

IIpu moctpoennn 00603HauYCHUH KOMIUICKTOB CPEICTB aBTOMAaTH3a-
uuKu nepBas OykBa B 0003HAYEHUH KaXIOTO BXOJSIIETO B KOMIUIEKT
npubopa Wi ycTpoiicTBa (KpoMe YCTPOHCTB PyYHOIO YIPaBJICHUS) SIB-
JSIeTCS HAMMEHOBAHNUEM U3MEPSIEeMOY KOMIUIEKTOM BEIHYHHBL.
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BykBeHHbIe 0003HAUCHUS YCTPOMCTB, BHIMOJHEHHBIX B BHUAC OT/CIBHBIX
0JIOKOB U TpeJJHA3HAYECHHBIX I PYYHBIX ONepalyii, He3aBUCHMO OT TOTO,
B OCTaB KaKOTO KOMILJIEKTA OHH BXOJIST, IOJDKHBI HAYMHATBCS ¢ OyKBBI H.

ITopsimok pacmosiokeHus: OYKBEHHBIX 0003HAaUeHWH (yHKIIHOHATH-
HBIX MPU3HAKOB MPUOOPA MPUHUMAIOT C COONIOICHUEM MMOCIICI0BATEIh-
Hoctu (I'OCT 21.404-85):

I — dyHkums nokazanus,

R — ¢yskuus perucrpanmm,

C — ¢hyHKuUs perysiupoBaHus,

S — (GyHKIMs KOHTAKTHOTO YCTPOWCTBA JJISI BKITFOUCHHUSI, OTKITIOUe-
HUS, IEPEKITIOUCHUS,

A — yHKIINS cCHUTHAM3ANINN.

I[Ipu noctpoeHnn OYKBEHHBIX OOO3HAYCHMI YKa3bIBAIOT HE BCE
(yHKIMOHAIbHBIE IPU3HAKH IPUOOPA, a JIUIIb T€, KOTOPhIE UCIIONB3YIOT
B JJAHHOI1 cxeMe.

Jnst 0003HaYeHUs] BEIMYMH, HE TMPEIYyCMOTPEHHBIX JAaHHBIM CTaH-
JapToM, JOMYCKAeTCsl MCIONb30BaTh pe3epBHbIC OyKBbL. [IpuMeHeHue
PE3epBHBIX OYKB JIOJDKHO OBITh pacmi(poBaHO HA CXEME.

[IpuHIHMI MOCTPOEHUS YCIOBHOTO 00O3HAauUeHUS MpuOOpa MpHUBEIEH
Ha puc. 3.9.

OcHoBHoe
o6o3HayeHne ———— P (OaBneHue)
n3mepsieMon
BENUYUHbI

[ononHutensHoe
o603HayeHne
n3mepsiemon
BEMUYUHbI

Ob60o3HaveHne — | (Moka3aHue)
(pyHKUMOHaMbHOTO | R (Peructpauus)
ii npusHaka npubopa C (PerynupoBaHue)
v ;

MocnepoBaTtenbHOCTb GyKBEHHOrO 0O03HaAYEHMS

_

D (Mepenaa naenexust)

S~ MecTo Ans HaHeceHWs MO3MLMOHHOTO 0603HaYeHUS

Puc. 3.9. IlpuHIMI TOCTPOSHHS YCIOBHOTO 0003HAYEHUS TPHOOpa

BykBeHHO-1M()pOBbIe (MO3UIMOHHBIC) 0003HAYCHUS IMPUOOPOB YKa3bl-
BalOT B HIDKHEW YacTH OKPY)KHOCTH WJIMA C IIPABOM CTOPOHBI OT HETo, 000-
3HAUYCHUS EKTPUICCKUX allllapaToB — CIIpaBa OT MX YCJIOBHOTO rpaduue-
CKOI'0 0003HAYEHHS.
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[Ipu 3ToM MO3UIMOHHBIE 0003HAYCHUS TEXHUYECKUX CPEJICTB IPH-
CBaMBAIOT 1O crelupUKauu 000pyIOBaHHS ¥ COCTABJIAIOT U3 IUGPO-
BOTr'0 0003HAYCHHS COOTBETCTBYIOIIETO KOHTYpa U OYKBEHHOTO 0003Ha-
geHus (TIPOIMMCHBIMU OYKBaMHU PYCCKOTO aindaBHUTa) KaKIOTO dJIEMEHTA,
BXO/ISIIIIETO B KOHTYP (B 3aBUCHMOCTH OT TIOCJIEIOBATEIHLHOCTH TIPOXO0XK-
JICHUS CUTHAJIA).

Bo u3bexanue pazHouteHult OyKBbI «3» U «Oy», UMEIOIINE HaUYepTa-
HUE, IOX0Kee Ha HauepTaHue UQpP, MPUMEHSATh HE JTOMYCKAeTCs.

DneKTpoanmmapaTsl, BXOJSIINE B CHCTEMY aBTOMAaTH3alud (3BOHKH,
CUPEHBI, CHTHAJIBHBIC JTaMIIbl, Tabmo, D/ u mp.), MOKa3kIBAIOT HA CXEMe
YCIOBHBIMU  TpaduueckuMu  oOoszHadeHusmu 1o [OCT  2.722,
I'OCT 2.732, T'OCT 2.741 u mpucBauBarOT UM OYKBEHHO-IIU(POBBIE
o6o3nauenus o 'OCT 2.710.

OcranbHbIe TEXHUYECKUE CPE/ICTBA aBTOMATH3AIIUHU IMOKA3BIBAIOT YC-
JIOBHBIMH rpaduuecKuMu 0003HAUCHUSIMH B TPSIMOYTOJIbHHKAX, PACIIO-
JIO)KCHHBIX B HIDKHEH WacTh cXeMmbl. KaxxaoMy THpsSMOyTONBHUKY ITpH-
CBaMBAIOT 3ar0JIOBKH, COOTBETCTBYIOIIUE MOKA3aHHBIM B HUX TEXHHYE-
ckuM cpenctBaM. [lepBpIM pacronararoT IpSMOYTOJBHHUK, B KOTOPOM
MOKa3aHbl BHEIUTOBEIC IPUOOPHI, KOHCTPYKTHBHO HE CBS3aHHBIE C TEX-
HOJIOTUYECKHM 00OpYJOBaHHEM, C 3aroyioBkoM «IIpubopbl MECTHBICY,
HU)KE — NPSIMOYTOJbHUKH, B KOTOPBIX IOKA3aHbl IIUTHI U IYJIbTHI,
a TaKKe KOMIUIEKCHI TEXHIYECKUX CPEJICTB.

3aroyoBKM TPSIMOYTONHHHUKOB, TpEeTHAa3HAYEHHBIX TSI W300pakKeHUs
IIUTOB U MyJIbTOB, IPUHAMAIOT B COOTBETCTBHHU C HANMEHOBAHUSIMH, TIPHHS-
TBIMH B 3CKHM3HBIX YepPTekKaxX OOIIMX BHUJIOB, I KOMIUIEKCOB TEXHUYECKUX
CPEICTB — B COOTBETCTBUH C MX 3aIKMChIO B CrielMpUKAIK 000PY I0BaHUSL.

IIpu HEOOXOMUMOCTH H300paKEHUS IUTA HA TOCIEAYIOIHNX JIACTaX
OJTHOM CXEMBI, TIPSIMOYTOJILHUK IIUTAa HE 3aMBIKAETCS C TIPABOM CTOPO-
HBL. B 3TOM MecTe 1enaroT COOTBETCTBYIOILYIO HAJIITHUCh.

Kaxnas cBsi3p MeXIy TEXHHYECKUMH CPEICTBaMH aBTOMAaTH3alNH,
PacIooKEeHHBIMU IO MECTY M B HIMTaX, 0003HA4YaeTCsl OAHOHN JMHHUEH
HE3aBUCUMO OT (PaKTHUYECKOTO YHCIa MPOBOJOB WIH TPYO, OCYIIECTB-
JISIIOIIUX 3TY CBSA3b.

ITogBox muHWH CBS3U K MPUOOPY M300pa)karoT B 000 TOUKe rpa-
(mgeckoro obo3HaueHUs (CBepXy, CHU3Y, cOOKy). IIpu HeoOxomumocTn
yKa3aHUs HanpaBJIeHHWs Nepeqadd CHTHajJda Ha JWHHAX CBS3H HAHOCSAT
CTPEJIKH.

K ycrnoBHbIM 0003HaueHHSIM MPUOOPOB U CPEJACTB ABTOMATH3AIUH
JUTSL BXOJHBIX U BBIXOJHBIX CUTHAJIOB JIMHUU CBSI3H JIOITYCKACTCs MOJBO-
IIATH C JIFOOOH CTOPOHBI, B TOM YHCIIE COOKY U ITOJ] YTIIOM.
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JIuHUM CBSI3U JOMYyCKaeTcs M300pakaTh C Pa3pbIBOM MPH OONBLIOH
MPOTSKEHHOCTH U (WJIM) TIPU CIOKHOM HMX PACHOJIOXKEHHH (CM. MpHUMe-
pBI yepTexei). Mecta pa3phIBOB JIMHUAN CBS3M HYMEpYIOT apabCKUMU
nudpamMu B NMOPAAKE UX PACIOJIOKEHUS B IMPAMOYTOJIBHHUKE C 3ar0JI0B-
KoM «IIpuOopel MeCTHBICY.

Honyckaercsi nepecedeHue JIMHUNA CBSI3M C M300paKEHUSIMH TEXHO-
joruyeckoro obopynoBanus. llepecedenne nuHUNA CBA3M ¢ 00O3HAUE-
HUSMH TPUOOPOB HE IOy CKAETCS.

Ha nunaum CBsI3U yKa3bIBalOT HpeeibHbie (Max W min) padodne 3Ha-
qeHUsT HU3MepseMbIX (perynmupyembix) BenmnuuH mo 'OCT 8.417 wmm
B AMHUIIAX LIKaJbl BeIOWpaeMoro npubopa. Jist o0o3HaueHus pa3pexe-
HUS CTaBAT «—» (MuHYc). s nmpuOOpoB, BCTpaMBAEMBIX HEIOCPEACT-
BEHHO B TEXHOJOTHYECKOE 00OPYAOBaHKE U HE UMEIOIINX JIMHUHN CBSI3H,
9TH 3HAYEHHS YKa3BbIBAIOT PSIOM ¢ 0003HaUeHHEM TPHOOPOB.

JIuann cBsA3M OTOOpaXKaroOTCs CIIJIOUTHOW TOHKOM nmHuei. Paccrtos-
HUE MEXIy COCEIJHHMH JIMHUSMH CBA3M He MeHee 3 MM. Ilpu HeobOxo-
JUMOCTH yKa3aHUs HAIIpaBJICHUS Mepeladyd CUTHala Ha JIMHUSX CBS3U
JIOMYCKAeTCs HAHOCUTD CTPEJIKH.

Tabnuy He MpeayCMOTPEHHBIX CTaHAAPTAMH YCIOBHBIX 00O3Haue-
HUM, NPUHATBHIX B JAHHON CXEME, paclojararoT Ha IEPBOM JIMUCTE 4ep-
TEXa HaJl OCHOBHOW HAJIHICHIO, 10 €€ IIUpUHE CBepXy BHU3. [Ipu He0O-
XOAMMOCTH 3TH TaOJIMIIBI MOXKHO BBIIIOJIHUTH HA OTAENbHBIX JIMCTaX.

IIpumep BbINOHEHUS CXEMBbI aBTOMATU3aLUH MpUBeIeH Ha puc. 3.10.

Emkacts ¢
Meuo/KoR

2 3 4 567 8 9 U
| |

MPvisoRH
no
MecTy

1

| [

@ b Oso3HaueH1e creg
Ba,

9 @ @ @ HanmMeHosaHme

0B03HaueH e

— 07— Crviekn
[ (D PN A /KS g —
O® 6? @ Sk = o
—_— 09 — MaxTa
éuu é HL2 éru @ — 1 — MogconeqHos Bogo

Puc. 3.10. Cxema aBTOMaTH3aI[MH yCTAaHOBKU COMBaHMS Maciia
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Paspabotka cxembl aBromMaTtuzaimu B cucteMax CAIIP xapakrepusyercs
MaJIOl CTETICHBI0 AaBTOMATH3ALMH 1 OOJBIIMM KOJIMYECTBOM PYYHBIX Orepa-
uni. J{aHHBINA JOKYMEHT CONEPKUT TEXHOJIOTMYECKYIO CXEMY U PACKPBIBAET
00BEM aBTOMATH3AIMHM TEXHOJIOTHYECKOTO TPOIiecca WM yCTaHOBKH. boib-
II0e MHOT00Opa3re TEXHOJIOTHYECKHX TPOIECCOB MeIaeT (hopMaIn30BaTh
pa3paboTKy MOOOHOTO IOKYMEHTa. A orpezieNieHrne 00beMa aBTOMATH3AINH
TeM Ooee SBISIETCS] MPOLIECCOM TBOpYECKUM. [103TOMy BBITYCK AaHHOTO
nokymenTa B CAIIP xapakrepusyeTrcsi HauMEHBIIEH CTENEHbI0 aBTOMATH3a-
. Tem He MeHee, TIOBTOPSIFOLIMECS AIIEMEHTHI CXEM MOTYT OBITH COOpaHbI
B OHOMMOTEKY TpadUuecKux 3JIEMEHTOB, YTO HECKOJBKO COKOHOMHT BpEMsI
Ha pa3paboTKy MoKyMeHTa. C 3TO HENbI0 MOTYT YCIIEITHO ITPUMEHSITHCS KaK
kommepueckue maketsl CAIIP («Kommacy, ¢pupMa «ACKOH») ¢ COOTBETCT-
ByIoILel 0a30i JaHHBIX, TaK 1 oOLenpuMeHnMbli naker AutoCAD c paspa-
OOTaHHOHM TONb30BaTeeM TpadUuecKol OUOIMOTEKOM M HACTPOSHHBIM
1a0JIOHOM.

st paboTeI co cxemoit aBTomMarm3arun B AutoCAD MOXHO peKOMEH T0-
BaTh HMCIIOJIH30BATh MIA0JIOH (B AMasiore Havdana paboThl — kHomka Use a tem-
plate), B KOTOpOM 3aJiaHbl TIPUEMIIEMbIE YCTAHOBKH PEKHMOB PHCOBAHUS
U BINIOJTHEHBI TIEPBOHAYAJIbHBIEC TOCTPOCHUS: paMKa, OCHOBHAsI HAJINCh, 3a-
TOTOBKa I OTOOpayKeHHS! OCHOBHBIX TEXHHYECKHX CpPEICTB aBTOMATH3a-
yn. [TockonbKy H300pakeHHEe TEXHOJIIOTMUECKOTO 000pYI0BaHUS Ha CXeMe
ABTOMATH3AIMN TTOBTOPSIET TAKOBOE HA TEXHOJIOTMYECKON CXeMe, TO MOXKHO
WCTIONB30BaTh B KauecTBe MA0JIOHA M CYIIECTBYIOIIYIO TEXHOJIOTHUYECKYIO
cxeMy (ecrmu mMeercs B Hammuuu). Kpome Toro, HamOosee pamuoHaIEHO
co3anue rpaduyeckoi OMOIMOTEKN TUITOBBIX TEXHOJIOTHYECKUX TIPOLIECCOB
(cM. matepran MOy 2) U UCTIONB30BAHUE €€ HA MEPBOHAYATLHOM JTaIle
CO3/IaHMSI CXeMbI AaBTOMATH3AIMH.

OJeMEeHTHI CXeMbI aBTOMATU3AL|H, C TOYKH 3PEHHS aBTOMATH3aINH ITPO-
eKTUPOBAaHUSI, TIOPA3/IENIAFOTCS HA YeThIpe TPYIIIBL: TIepBasi — 3TO HETHIIO-
BBI€ DJIEMEHTHI, HAIPUMEp, KOHTYP KapToderneXpaHmInINg, MOSIHON Malllu-
HBI, JIMHUH TPYOOIIPOBOAOB, CBSI3H U T. II., KOTOPHIE MPHXOIHUTCS OTPHCOBBI-
BaTh MOJHOCTBIO «BPYYHYIO» C MOMOIIBIO KOMaH]I PUCOBAHHMST; BTOPAst — TH-
TIOBBIE 3JIEMEHTHI TEXHOJIOTMYECKOro 00OpYIOBaHMs, HallpUMep, BEHTHIIS-
TOp, 33JBWKKA U T. ., KOTOPBIE MOTYT SIBIISITECS ONOKaMy Oe3 aTpuOyTOB
(puc. 3.11); TpeTbst — THIIOBBIE HJIEMEHTHI CAMOM CXEMbl aBTOMATH3ALMH —
JIATYVK, PETYITOP U T. I1., KOTOPBIE MOTYT SIBIATHCS OIOKaMH C aTprOyTaMu
(MX opraHM3aLMIO LIENeco00pasHO OCYIIECTBUTH depe3 rpaduuecKkoe MEHIo-
OMOJIMOTEKY); YeTBepTasi — JIEMCHTBI CaMOM CXEMbI aBTOMATHU3AIlUK, OTPH-
COBKY KOTOPBIX MOYXHO aBTOMAaTH3HPOBATh C MOMOIIBIO MOIB30BATENHCKON
MPOrpaMMBbl, HAIMMCAHHOW HA BCTPOSHHOM SI3bIKE MPOrPaMMHPOBAHUS, Ha-
npumMep, ohopMITEHHE Pa3pPBIBOB JIMHUU CBSI3U (TporpamMmma MapKHpOBKa).
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Puc. 3.11. Opranmuzanusi MEHIO, BBEI3BIBAIOIIETO IpaduUIecKyto OHOIHOTEKY

MaxkcumanbHO OBICTpOTO (DOPMHUPOBAHUS CXEMBI ABTOMAaTH3AIlNU
MOKHO JOOHMTBHCS COYETaHUEM HECKOJBKUX CPEICTB aBTOMATHU3alluH pa-
00T B rpauueckoM peJaKTope: HCIOJIb30BaHHEM MNIA0JIIOHOB (paruo-
HaJlbHAs OpPraHM3alYs Hadana padoThl); NCIOIb30BaHHEM TpadUIeCKUX
MeHIO (opraHu3anus rpadudeckoil 0a3pl JaHHBIX); HCIOJIB30BAHHEM
MaKpOOTIPEICIICHUI U TIporpaMM B MeHio (puc. 3.11).

BOl'lpOCBI U 3a/JaHUA 1JId CAMOKOHTPOJIA:

1. YTo mOHMMAIOT HOJ CTPYKTYPOI CUCTEM YIPaBICHUS?

2. JlaliTe XapakTepHCTHKY ITapaMeTpPOB Ha 0OOOIIEHHOH CTPYKTYp-
HOM CXeMe CUCTEMBbl aBTOMATH3AIIHH.

3. JaiiTe XapaKTepUCTUKy YPOBHIM CTPYKTYPBI CHCTEM aBTOMATH3AIINH.

4. JaiiTe XapakTepUCTHKY BHIAM IIPEICTABICHUS CTPYKTYPHI.

5. KaxkoBo conepskaHne KOHCTPYKTUBHBIX CTPYKTYPHBIX cXeM?

6. KakoBbl 0OcHOBHBIE TPeOOBaHUS K OPOPMIIEHHIO KOHCTPYKTHBHBIX
CTPYKTYPHBIX CXeM?

7. K xakoMmy BUIy TpeICTaBIEHUS CTPYKTYpPbl MOKHO OTHECTH CXe-
My aBTOMAaTH3aIuu?

8. Packpoiite comepkaHue CXeMbl aBTOMaTH3aIINH.

9. JlaliTe XapakTepUCTHKY CITIOCOOAM BBITIONTHEHHS CXeMbl aBTOMATH-
3aluu.

10. KakoBsI TpeOOBaHUS K BEITIOJHEHUIO TEXHOJIOTHYECKOTO 000pY-
JOBaHMS Ha cxeMe aBToMaru3anuu? KakoBbl 0COOCHHOCTH BBIOTHEHUS
3TOTO 3JIeMeHTa cxeMbl apToMaTu3aruu B CAIIP?
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11. KakoBbl TpeOOBaHUsI K BBIOJIHCHUIO MPUOOPOB M JIPYTUX TEXHUYEC-
CKHX CPEIICTB aBTOMATH3aIlMM Ha cXeMme aBTomarm3anuu? KakoBbl ocoOeH-
HOCTH BBITIIOJTHEHUS 3TOT0 dJIeMeHTa cXeMbI aBToMaTh3anmu B CAIIP?

12. KakoBbI TpeOOBaHMA K BBINOJIHEHHUIO JIMHUHN CBSI3M HAa CXEME aB-
ToMaTu3anuu? KakoBBI OCOOEHHOCTH BBIIOJHEHHS 3TOr0 3JJIEMEHTA
cxeMbl aBTomMaruzanuu B CAITP?

13. Kakne maketsr CAIIP MOXHO HMCIONB30BaTh MpPH pa3pabOTKe
CXeM aBTOMaTH3aluu’?

14. KakoBa creneHb aBTOMATH3allUU Pa3pabOTKH CXEMbl aBTOMATH-
3anuu?
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MATEPHUAJIBI
K INPAKTUYECKUM U JJABOPATOPHBIM PABOTAM

[Ipu MoAroTOBKE K MPAKTHYECKUM M Ja0OPATOPHBIM 3aHSATHUSM HEOO-
XOJMMO U3Y4YHUTh TEOPSTUUECKUHN Marepuan MOAyJst. MeToanyeckue yka-
3aHUA K MPaKTUYECKUM 3aHATHSIM U310keHbl B [17]. B pamkax manHoro
MOIyJsl TPEAyCMOTPEHO IPAaKTUYeCKOoe 3aHATHE Ha TeMmy «MeToanka
pa3paboTku U TpeOOBaHUA K O(OPMIICHHIO CXeM aBToMaTu3anuu». B [17,
c. 15-21] usnoxxeHO 3amaHue, KOHTPOJIbHBIE BOMPOCH! AJISI CAMOIOATO-
TOBKH, TUIAH PaOOThI HAa 3aHSATHH U KOHTPOJIBHEIE BOTIPOCHI IO TEME.

JlabopaTtopHasi padoTa
«Pa3pa6oTka cxeM aBTOMATH3allUU
TeXHOJO0rn4ecKux npomeccos B CAIIP»

3adaua 3auamus: ySCHEHUE OCOOEHHOCTEH U MpUEeMOB (GOpMHUPOBa-
HMS DJIEMEHTOB cxeMbl aBToMaTu3anuu B CAIIP; oBnageHne MeTOIMKOM
pa3pabotku cxem apromarm3anmu B CAIIP; dopmupoBaHue HaBBIKOB
pa3paboTKu cxeMbl aBToMaru3anuu B CAIIP.

3aoanus 011 nOO2OMOGKU K 3AHAMUIO:

1. IloAroToBUTH MPOTOKOJI OTYETa K J1a0OpPaTOpHON paboTe, PyKOBO-
JICTBYSICh IIPOTPAMMOIA €€ BBITIOIHCHUSL.

2. OTBETUTb HA BOMPOCHI IS CAMOIIOATOTOBKH.

KOHTpOJ]bHI)Ie BOIIPOCHI 1Jisd CAMOIIOATOTOBKM:

1. [aiiTe onpeneneHue CXeMbl aBTOMATU3AIMH.

2. llepeuncimTe CIOCOOBI BHITIOTHEHUS CXEM aBTOMATH3AITHH.

3. Yem, ¢ TOYKM 3pCHHUS TPEIACTABICHHS B rpa)MuecKOM pelaKTope
CAIIP, saBnsiercst auHMS TPYOOIPOBO/a, YCIOBHOE Tpadudeckoe 0003Hade-
HUE JaTYuKa, JIMHUS CBS3W, HyMepalus JIMHUH CBSI3H, BEHTH/Ib, 1 KaKUMHU
KOMaHIIaMH CJIEAYET UX (hOPMHPOBATH?

3ananusa

1-it yposens
B cooTBeTCTBUM € 3aJaHHBIM MPENOJABATEIEM BapUAHTOM [28, mpu-
JI0’KeH¥e | BBITIOTHATH KOHTYP PETYJINPOBAaHUS Ha CXeMe aBTOMAaTH3aINN
B rpaduueckoM penaktope AutoCAD, ucnonb3ys MOJIb30BATEIBCKUE
OMOIMOTEKN U IPOTPAMMBI.
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2-11 yposens
B cooTBeTcTBHMHM C 3amaHHBIM NpenoAaBaTenaeM BapuaHtoM [19, npu-
JoxeHue 5] pa3paboTarh cXeMy aBTOMAaTHU3ALMH OMHCAHHOTO TEXHOJIO-
TMYECKOTO TPOLEecCa W BBIIOJIHUTL B IpadUueckoM pegakTope Auto-
CAD, ucnonb3ys MoJIb30BaTeNnbcKue OMOIMOTEKH U IPOrPaMMEL.

MeToaunka BbINOJHEHUsI Pa00ThI

1. 3arpy3uts rpadudeckuit pegakrop AutoCAD ¢ ucnons3oBaHHEM
mabnoHa a3 (mociuenoBaTeNbHOCTh: CM. J1abopaTopHyto paboty «3yde-
HUE BO3MOXHOCTe rpadudeckoro penakropa CAIIP).

2. Ucnonw3ys komannay Insert (mento Crnwmstaue/biox) mpousBecTu
BCTaBKy OJIOKa, BBIIOJIHEHHOTO B Xoze JabopaTopHoil padotsl «Ilpun-
MBI TIOTIONTHEHUS rpaduueckoro MeHo-ouommoTexu B CAIIPy.

3. Ucnonr3ys komanay Explode (Menro Modify (M3MeHUTH) MyHKT
Explode (Pacunenn)), pacwieHuTh OJOK HAa COCTABISIONIHNE IS TTOCIIE-
ayrouield MoAn(UKALIH.

4. CornacHo TpeOOBaHMSIM K CXEME aBTOMATH3alliK BBINOIHUTEL TPYOO-
npoBoyIbI (Mconb3yst koManabel Pline (Ilmanus) u Dtext (Jrekcr) coorser-
CTBEHHO [UTsl ()OPMHUPOBAHUSI JIMHUK 33[JaHHOW TOJIIMHBI M OTPUCOBKH 000-
3HAaueHHs1 Cpefpl), 00OpyIOBaHUE MO CHMBOJIAM, KOTOPBIE MOKHO B3SITh M3
mento BA3A/BA3ACA/ObopynoBanue (puc. 3.12), matarku (To k€ MEHFO, HO
nyHKT [ICA), mokazars IprOOpEI M CPEICTBA aBTOMATH3AINH, PACIIONOKEH-
HBIE B IIUTEC aBTOMATHKH, PENAKTUPYsI KOHTYpBI, N300paXkeHHbIE B HUXKHEH
yacTy mabnoHa (puc. 3.13), WM UCTIONB3Ys TOTOBBIE OJIOKH U3 TOTO K€ MEHIO
(myukT KoHTyphI). BeTaBka THITOBBIX M300payKeHHM MOYKET OBITh OCYIIECTB-
JIEHa U Yepe3 COOTBETCTBYIOIIYIO NaHeb HHCTPYMEHTOB.

B3,
EAIAMC »
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Puc. 3.12. Bug menro
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Puc. 3.13. Bun npsiMOyTroJI5HUKOB ¢ 000pYZOBaHHEM, IMEIOIIUMCS B [IIA0JI0HE

5. Heckonbko moapoOHee paccCMOTPUM MPHHLUIBI pabOThl ¢ KOMaH-
N0 oTprcoBKH TpyOompoBonoB. Komanny Pline Mo>xHO BBI3BaTh uepes
nagatomee mMeHio Draw (Yepuenue)/Pline (Ilmuaus). IIpu 3TOM B KO-
MaHIHOW CTPOKE MOSBUTCS CIICAYIOIIAs 3aMuCh:

_pline

mo ecmvs [lnunus

. From point

mo ecmv Om mouku:

Current line-width is 0.20

mo ecms Texywas wupuna nunuu 0.2
Arc/Close/Halfwidth/Length/Undo/Width/<Endpoint of line>: w

mo ecmb
Lyea/3amxnu/Tonuupunsi//[nuna/Ommenums/[Llupuna/< Koneunas mouxka
JUHUU>:

B orBer Ha nmaHHBI 3ampoc MOJB30BAaTENb BBEN KIIHOYEBOE CIIOBO
(width — mmpwuHa), BCToNME3ys OYKBY, BRIICIICHHYIO B CTPOKE 3arjaBHOM.
Starting width <0.20>: 1
mo ecmv Hauanvnas wupuna <0.2>:

B oTBer Ha gaHHBIN 3anpoc MOJIB30BaTENb BBEJ 3HAYCHUE HAYAJIbHOU
HUPUHBI 1 (MM), HE HCIIONIB3Ys 3HAYEHHE TI0 YMOITYaHHIO.

Ending width <1.00>:

mo ecmb Koneunas wupuna <1.00>
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B otBer Ha maHHBIN 3ampoc MOJIB30BaTENb BBEJN IIyCTOW BBOI, HC-
MOJIb3Y S 3HAYEHHE M0 YMOTYAHHIO.
Arc/Close/Halfwidth/Length/Undo/Width/<Endpoint of line>:
Arc/Close/Halfwidth/Length/Undo/Width/<Endpoint of line>:

B nepBoii ctpoke conepskutcsa cama koManaa. Bo BTopoii ctpoke coaep-
JKUTCSL 3aIIpoC BBOJA HAYaJIbHOM TOUKHM PUCOBAaHHS, B OTBET Ha KOTOPBIH
MOXKHO yKa3aTh JIEBOW KHOIIKOM MBILIX TOUKY B rpad)MuecKoii 30He peaaKTo-
pa 1M HabpaTh ¢ KJIaBUaTypbl KOOPAMWHATHI TPEOYEeMOil TOUKH, pa3aeiieHHbIC
3ansroit (10,10). B Tpetbeii ctpouke gaercst cooOIeHHe O TEKYIIEeH TOIIIIH-
HE MOJIWIMHMY, a Jajee MEPEUMCIIOTCS KIII0UYEBbIe CIIOBA MOCIEAYIOIIETO
3ampoca U B CKOOKax < > CTOMT 3HaueHHE KIII0Ya 10 YMOTYaHHIO: BBOJ T10-
creyrouieil Touky. B 1aHHOM mprMepe TeKyliasi TONMIMHA JIMHUU HE TIOA-
XOJIUT, IO3TOMY Ha 3allpoc BBEACHO KIIFOUYeBOe cioBo. st ObicTporo BBOzA
KJII0Ya I0CTaTOYHO HaOpaTh BbIIETICHHBIC IPONMCHBIE OYKBBI CJI0Ba B TIepe-
YrCIeHNH 3ampoca (11t BBozda kimoua Width mocrarouHo Habpath HepBYIO
OykBy). B mocnenmyromeli crpoke Ha 3ampoc MEPBOHAYATHLHOW IIMPHHBI
C KJIaBHaTyphl HaOpaHO TpeOyeMoe 3HaYCHHE, a Jajiee Ha 3apoc KOHEYHOH
LIMPHHBI UCHOJB30BAaHO 3HAYEHHE 10 YMOTYAHUIO, TO €CThb, HAOpaH «Iyc-
Toi» BBOA. Ha mocnemyrommii 3anpoc BBeleHa CIENyHOLIasi TOUKA JIMHUM.
JU71s1 BBIXOJ1a M3 KOMaH/Ibl HAOpaH «ITyCTOI» BBO.

6. ChopmupoBaTh IMHUM CBSI3U, UCTHOIB3ys KOMaHAy Line (MeHro
Draw (Yepuenue)).

7. IlpousBecT HyMepalMIO Pa3phlBOB JIMHUH CBS3U, HCIIOIB3Ys KO-
MaHny (MapkupoBka) (maHeab HHCTpYMeHTOB DneMeHTh! [19C).

8. IlokazaTh pe3ynbTaT paboTHl IPENOAABATEIIO U B CIIydae yJOBJe-
TBOPHUTEIBHOIO PE3yJIbTaTa MOJArOTOBUTHCSA K 3aIInTe PadOThI 10 KOH-
TPOJIHBIM BOIIPOCAM.

KoHTpoabHbIe BOMPOCHI /151 3alIIUTHI JIADOPaTOPHOii padoThI:

1. laliTe onpe/ielieHre CXeMbl aBTOMAaTU3aIUH.

2.IlepedncinuTe CIIOCOOBI BBITIOTHEHHS CXEM aBTOMaTH3annd. 1lpw-
BEJINTE MTPUMEPHI.

3. Onpenenure TpeOOBaHUSA K M300pAKCHUIO TEXHUIECKUX CPEACTB
aBTOMAaTH3allMU Ha CXeMEe aBTOMAaTH3aIi. YeM OHU SBIAIOTCA C TOYKH
3penus CAIIP?

4. Onpenenute TpeOOBaHUS K N300PKCHUIO TUHUH CBSI3M Ha CXEMe
aBToMaTu3anuu. YeM oHU SABISAIOTCS ¢ Toukw 3perust CAIIP?

5. Onpenenure TpUHIMNG (OPMUPOBaHUS O0O3HAYECHHS IPHOOpa
aBTOMATHKH Ha cxeme aBTomaTuzanuu. lalite mpumepsl. Uem OHU sB-
nsroTest ¢ Touku 3perus CAIIP?
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6. Ompenenure n300pakeHUE HA CXeMe aBTOMATH3AlUU PEryIsTopa
TEMIIepaTypbl, CPABHUBAIOLIETO MOKa3aHUs ABYX NAaTYUKOB. Yem u3o-
Opakenue sBiseTcs ¢ Touku 3penusi CAIIP?

7. Haiite YI'O OCHOBHBIX 3JIEMEHTOB, UCIOJb3YEMbIX Ha CXEMaX aB-
ToMaTH3aluuu. YeM oHM SIBISIFOTCS ¢ Touku 3peHus CAIIP?

8. OmnpenenuTe MPUHIMIBIL, OCOOEHHOCTH W TIOPSIOK Pa3pabOTKH
cxeM aBToMatu3auuu B cpeae CAIIP.

9. KakoBbl myTn aBTOMAaTH3AIMH Pa3pabOTKH CXeM aBTOMATHU3AINN?

10. [lepeducnuTe MOJB30BATENBCKUE MPOTPAMMBI, TMPUMEHSIEMbIE
IpH aBTOMATH3alKMU Pa3pabOTKH cxeM aBToMaTu3anuu. Oxapakrepu-
3yiTe ofHy M3 HUX. UTOOBI BBl MOTIM MPEeAyokKUTh, YTOOB! YBEITHINTh
CTETeHb aBTOMAaTHU3aIIUH pa3pabOTKH CXEM aBTOMATH3aIun?

Obpasey KOHMPOTLHBIX 3A0AHULL NO MOOYII0 3

Kon-Bo
Bompoc 0ayioB
1-11 yposens
1. YTo nOHUMAIOT MOJ CTPYKTYpPOH CUCTEM YIPABICHHUS? 0,5
2. aiiTe onpefencHue CXeMe aBTOMaTU3aIIH 0,5
3. HazoBuTE YpOBHU CTPYKTYphl CUCTEM aBTOMATU3ALUH 0,5
4. Kakumu criocodamu MOKET OBbITh BEIIIOJTHEHA CXeMa aBTOMATH3ALNI? 0,5

5. IlpuBennTe, Kak Ha cXeMe aBTOMATH3aLUH JO0JDKEH H300paxaTh-
Csl PEryJIATOP BIKHOCTH, BBITOJHSIOIINN Taroke QYHKIUIO CHIHA-
JIM3ALUH

6. K xakoMy BHIY NPEICTaBICHUS CTPYKTYPbl MOKHO OTHECTH CXe- 1
My aBromaruzanmu? [Touemy?

2-11 yposeHv
7. JaiiTe xapakTepuUCTHKY MapaMeTpaMm Ha O0O0OOIIEHHOH CTPYKTYp- 2
HOHM CXEME CHCTEMbI aBTOMATU3AINU
8. KakoBbI 0cHOBHBIE TpeOOBaHUSA K O(OPMIIEHHIO KOHCTPYKTUBHBIX 2
CTPYKTYPHBIX CXeM?
9. Kakue mnaketst CAIIP MOXHO HCHOIB30BaTh MpH pa3pabOTKe 2
cxeM aBToMarn3anuu? JlaiTe MM KPaTKyIO XapakTepUCTUKY

3-il yposens
10. KakoBsl TpeOOBaHMS K BBIOJHEHHIO TPyOOIPOBOIOB
Y KOMMYHHKaIMid Ha cxeMe aBromaruzauuu? Yro coboit mpeacras-
JsIeT U300pakeHne TpyOOIpPOBOIOB Ha CXeMe aBTOMATU3alMU C TOY-
KM 3peHus npejacTaBieHus B rpaduueckoM penakrope CAIIP? Pac-
KpOHTEe 0COOCHHOCTH BBIITOJHEHHS TOTO JJIEMEHTa CXEMbl aBTOMa-
tuzaiuu B CATIP u nponeMoHCTpupyiiTe mocneoBaTeIbHOCTh BbI-
TIOJTHEHHS
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INPUJIOKEHUA

[punnoxenne 1

BapuanTsl 3ananmii K JJadopaTopHoi padote
«TexHoJI0rHsI NPOEKTUPOBAHHUS CHCTEM ABTOMATH3ALUID)

Bapuanum 1. /lunusa pazoauu Kopmoe 8 KOpOBHUKe

Puc. I11.1. TloscHsomas TEXHOJIOrHYECKas cxeMa:
1 — muTarenb TPyOBIX KOPMOB; 2 — MHUTATEeIbh KOMOUKOopMa; 3 — TpaHcmopTep; 4 — Te-
JIeKKa 7SI KOPMOBBIX OTXOJOB; 5 — IIETIOYHO-JICHTOYHBI KOPMOpPA3IaTYrK; 6 — JICHTA;
7 — 11e1b; § — MepexoAHON MOCTHK

TexHomornueckas JMHUS 00ecTIeUnBaET pa3fady ABYX KOMIOHEHTOB
paluoHa Mpu MOCIONHON UX 3arpy3Ke Ha JIEHTY 6 KOpMOopa3JaTuuka J.
Ilepen pa3madeii kKopmMa KOPMOPAa3AaTUYUK JODKEH OBITH YCTAaHOBJICH
B UCXOJHOE TOJI0KEHHE (JIeHTa — BHHU3Y, LIeNlb — BBepXY). B mporecce
YCTaHOBKH KOPMOpAa3/1aTiuKa B UCXOTHOE MOJI0XKEHHE KOPMOBBIE OCTAT-
KH CTPY’KaIOTCsI C JICHTHI 6 U C MIOMOIIBIO TpaHcTopTepa 3 cOpachIBalOT-
Csl B TENEKKY 4.

ITocne ycraHOBKM KOpMOpa3JaTinMKa B UCXOTHOE IOJIOKEHHE HadH-
HaeTcd pasfada KopMa, IPU 3TOM KOPM PAaBHOMEPHO pacrpeaemsieTcs
BJIOJIb KOpMOpa3aaTuuka no Bceil jmHe. [locne 3aBepiieHus mporecca
pa3gadyn KopMa TEXHOJOTMYeCKas JIMHUS OTKIII0YaeTCs, a Ha TPAHCIIOp-
Tepe 3 JOIHKHBI OTCYTCTBOBATh KOPMOBBIE OTXO/IBI.
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Bapuanm 2. J/lunus yoopku nomema u3z RIMu4YHUKO8

? y . ~p Puc. I11.2. TexHonorude-
@ - 1 b@ cKast cxeMa y6opKH TIoMe-

AN Ta U3 ITUYHUKA CKpeTiep-
‘\f HBIMH YCTaHOBKAMH:

a« 2
\ 1 — nepBasi ckpeniepHas ycra-
Y, s 11 |V HOBKa; I — BTOpas CKperep-

Hasl YCTAaHOBKA; 3 — HAKJIOH-
HBIH TpaHcmoprep; 4 — coop-
HBIIA TpaHCHOpTEp; 5 — TAro-
@ Bas Lenb; 6 — ckpenep (/-1);
7 — ckpenep (I-2); 8 — ckpe-

niep (2-1); 9 — ckpenep (2-2).

[lyck ycTaHOBKH 1 YOOPKH IOMeTa U3 NTUYHHUKA MPOU3BOAUTCS KpaT-
KOBPEMEHHBIM CpabaThIBaHHEM KOHTAKTOB CYTOYHOTO pene BpeMeHun. Ha
PHCYHKE TIepBasi CKpelepHas yCTaHOBKA TMOKa3aHa B pabO4yeM COCTOSHHY,
a BTOpas — B COCTOSIHUM TOKOsI. B pabodem cocTostHUM CKperiep 6 JBHKETCS
BIIPaBO, U CKPEOKHU €ro PaCKPBIBAIOTCS, a CKPEOKH CKperepa 7 CKIIaIbIBAI0T-
cst. Ckpeniep 6 yOupaeT MOMeT W3 TOMEIICHHS ¥ IOoJlaeT ero Ha COOpHBIN
Tparcnoptep 4. Ckpernep 7 CKIanbBaeTCs U IepeMelaeTcsi BIeBO B UCXOI-
Hoe nonokeHne. CKperiep 6 OCTaHABJIMBAETCS U C BBIIEP)KKON BPEMEHH Ha-
YHHACT TIepeMeaThes BieBo. CKperephl 6 ¥ 7 MEHSIIOTCS MeCTaMH, TICPBBIi
COBEpITIaeT XOJIOCTON XOII, a BTopol — paboumii. Ha puc. I11.2 ckpenepras
ycTaHoBKa // oKa3aHa B HCXOTHOM HepaOodeM COCTOSHHH.

Bapuanm 3. Jlunusn 3anapusanusn kapmodgensn

Puc. I11.3. Jlunus 3ana-
pUBaHUS KapTOQems:

1 — cOOpHBIH TpaHCTIOP-
Tep; 2 — HAKIIOHHBII
TpaHCHOpPTep; 3 — MOiKa
KOPHEIIO/IOB;

4 — 3allapHUK; 5 — BbI-
TPY3HOHU TpaHCHOpPTED;
6 — KOpMOpPa3JaTIUK

Jlunug 3amyckaeTcst B paboTy BpyYHYIO OIEPaTOpOM C MECTa PyIHOH
3arpy3ku cOOpHOTO TpaHcmopTepa / MPH HAJUYUU B BOAOIIPOBOIE BOIBI
Y TIapa — B TEIUIOCETH.

ITIpousBoautcst 3arpy3ka TpaHcnoprepa /. KopHerionsl MOOTCS
W 3arpy’katorcs B 3anapHuK 4. [locie 3arpys3ku 3anmapHuKa JTUHAS [T01a90
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KOPHEILIOI0B OTKIroYaeTcsi. Kopremno sl Harpesatotcs o 102 °C, mocie
yero 3anapuBaiorcs B reueHue 18—20 muH.

Tlocne 3amapvBaHusi KOPHEIUIONOB I0/avya mapa B 3amapHUK 4 mpe-
Kpariaercsl.

Berpyska ¢ oTHOBpEMEHHBIM MSTHEM KOPHEIIONOB MPOWCXOIUT, €CITH
107 TPAHCTIOPTEPOM -HAXOAUTCsI KOpMopazaaTdrk-cMecutens 6. [locre 3a-
TPY3KH KOPMOpPA3IaTIrKa JI0 HOPMBI TPAHCTIOPTEP 5 OTKITFOYAeTCsl.

Bapuanum 4. /lunus pazoauu kopmocmecu 8 CGUHAPHUKE

2 3
1 L

7

5

MS
L OpMyWKU

Puc. I11.4. TexHonornueckas cxema paslaud KOpMa B CBUHAPHHKE:
1 — 3amapHUK-TIUTaTeNh KapTodens; 2 — 103aTOp-ITUTATeNb KOHIIKOPMOB; 3 — €MKOCTh
Ui 00paTa; 4 — pa3JaTIHK-CMECUTETh KOPMOB; 5 — BEITPY3HOE YCTPOICTBO; 6 — Mema-
Ka; 7 — Hacoc; M5 — mpuBOA KOpMOpa3IaTyhka (KOPMOpa3oaTIdK Ha PUCYHKE IOKa3aH
B IIAHE)

JInaus pasgadn KOPMOCMECHU B CBUHAPHUKE COCTOUT U3 MOOHJILHOTO
KOpPMOpa3JaTyrKa W MHUTATEeNIeH-103aTOPOB MATOro KapToderns, odpara
1 KOMOUKOPMOB.

Econ KOpMOpasgaTIYuK-CMECUTEIIb HAXOAUTCA B UCXOJHOM ITOJIOXKE-
HUU 110 MMUTATCIISIMU KOPMOB, U B 103aTOPAX-IMMUTATCIIAX UMECTCI KOPM
MUHUMYM Ha OJHY Jady, KPaTKOBPEMEHHBIM CpaOaThIBAHHEM KOHTaK-
TOB CYyTOYHOTO pejieé BPEMEHHU BKIIFOUAETCS JIMHHS 3arpy3Kd, U KOPMO-
pa3maTdyrK 3arpy’aeTcs KOPMOM, MOCJTE 4Yero KOPMOpa3laTduK Mepe-
MEIAeTCs K KOPMYIIKaM, M TIPOMCXOIUT pa3aada KOPMOCMECH.

IMocne 3aBeplieHus pa3favyd KOPMOPA3AaTYMK BO3BPAIIACTCS B HC-
XOJIHOE TOJIOKEHHE.
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Bapuanm 5. J/Tunusa nepexauku 600wt

BepxHul ypobeHs
3 7 2 Boowl

8 /
6
HuxHUO ypo- 4 @ L
Benb Bodwl

Puc. I11.5. TexHonornueckast cxema repekayky BOJIbl:
1 — HacocHBIH arperar; 2 — HallOPHBIA TPyOOIPOBOL; 3 — MEPeIyCKHOI TpyOOnpoBo; 4 — BO-
JIOTPUEMHOE COOPYKEHHE; 5 — BOJOXPAHWIHILE; 6 — 3a/IBIDKKA; 7 — Oak-aKKyMyIsITop; 8 —
TepemyCcKHOM Ki1anaH

Hacochble cTanimm B MeIHOpalyyd OTIMYAIOTCS BBICOKON Moaaudeit
u OonpIoi MouIHOCTBI0. HacocHble arperatbl ycCTaHaBIMBAIOTCA Ha
YPOBHE BOJBI.

Ilyck Hacoca BO3MOXKEH IIPU MPEABAPUTEIBLHON 3aJIMBKE €ro BOAOK
n3 06aka aKKyMyJsTopa.

Jns obnerdyeHus mycka 3JIEKTPOJIBUTATENsl Ha HAIlOPHBIX TPyOOmpo-
BOJIaX CTaBAT 3JICKTpUPHUIMpPOBaHHBIC 3aBIKKH 6. Hacoc 3amyckaercs
IIPHU 3aKPBITOM 3aJBHXKKE, TOTAA MOMEHT CONPOTHBIEHHS BOABI MHHU-
ManbHbIN. 3aJBM)XKa OTKPBIBAETCSl aBTOMATUYECKH TOCJIE pa3TOHa arpe-
rara ¥ yCTaHOBJICHHS 3a/laHHOTO JaBJICHUS M aBTOMATHYECKH 3aKphIBa-
€TCsl IPY OTKJIFOUYEHUH dJIEKTPOHACOCA.

Ilyck cuctemsl OCyIIECTBISETCS aBTOMATHYECKU MPH CHIXKEHUU
BEPXHET0 YPOBHA BOJBI B BOJOIPHEMHOM COOPYKEHHM HUXKE JOIyCTH-
Moro. Ecnu mocne 3amycka CHCTEMBI W OTKPBITHS 3aJBHXKKH BOJA HE
MOCTyHaeT B BOJONPHEMHOE COOpPY)KEHHE, 3aJBMKKA aBTOMAaTHUYECKU
3aKpbIBaeTCs, W BKIIOYAeTCs aBapuiiHas curHanuzanus. OCTaHOBKA Ha-
COCHOTO arperara IMpOHU3BOJUTCS aBTOMATHYECKH IOCIE 3aMOJIHEHUS
BOJOIPHUEMHOTO COOPYXEHHS BOAOM.
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Bapuanum 6. /lunus canoopadomxu evimeHu

VYcTaHoBKa mMpenHa3HadeHa IS MOAMBIBA BBIMEHH KOPOBBI TEpe
JIOGHHWEM Ha JOWJIBHON YCTaHOBKE THIIA «Kapycenb». OmepaTop Bpyd-
HYIO0 (KHOIIKOW) OTKpBIBAET ABEph. OTKPHIBACTCS MBEPH ITHEBMOIIPUBO-
IIOM OT cpabaTpIiBaHUs KiamaHa /2. B manpHe#IIeM aBeph OTKPBIBACTCS
aBToMatnieckn. KopoBa 3axXOMuT B TPOXOJHON CTaHOK, M BXOTHAs
JIBEpb 3aKpbIBACTCS 1101 IEUCTBUEM I'py3a 7.

ITocme 3akpBITHS BXOIHOW ABEpH cpadaThIBaeT IMTHEBMOIIPHBOJ PHI-
gara /I, w dopcyHKa 8 MOABOIUTCS IO BBIMS KOpOBHI. HaumHaetcs
MMOMbIBAaHWE BBIMEHHU. J{TMTENFHOCTh 3TOHW OIepamuyd OMpeaeIsIeTcs
YCTaBKOM peJie BPEMEHH, IOCJe Yero rpy3 7 BO3BpalllaeT phluar B HC-
XOJHOE TIOJIOXKEHWE, BBIXONHAS JBEpPh OTKphIBaeTcs. KopoBa BBIXOAWT
13 TIPOXOIHOTO CTaHKa, M BBIXOJHAs ABEpPh 3aKkpbiBaeTcs. BxomHas
IBEPb OTKPHIBAETCS aBTOMATHYECKH, W IIMKJI CaHOOPaOOTKM BBIMEHHU
CIIeAyIoLIeii KOPOBBI TTOBTOPSIETCS.

5 L

Bakyym

12 12

1 Boda mennas

12

Puc. I11.6. TexHomornueckasi cxeMa yCTaHOBKH U1 CAHOOPaOOTKH BEIMEHH:
1 — IpOXOAHOU CTAaHOK; 2 — BXOJHAs JBEPb; 3 — BBIXOJHAS IBEpPb; 4 — IHEBMOIPUBO/;
5 — pomuk; 6 — tpoc; 7 — rpy3; 8§ — popcynka; 9 — BoasHOM Hacoc; /() — BakyyMHBIH Ha-
coc; /] —pbruar; /2 — kjanas
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Bapuanm 7. J/lunusa 3azpy3ku 0yHKepo6 akmueHo2o
GEHMUNUPOBARUA 3ePHA
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Puc. I11.7. TexHonOTHYECKas CXeMa BEHTIIMPOBAHNS 3epHA
B OyHKepax aKTUBHOTO BEHTIJIUPOBAHHS:
1 — HOpUs; 2 — OyHKEp aKTHBHOTO BEHTHJIMPOBAHHMS; 3 — JaTYAK YPOBHS 3¢pHA B OyHKe-
pe; 4 — 3arnymika; 5 — Tpoc; 6 — jgebenka; 7 — BEHTHIISTOP; 8 — 3aBajibHas sma; 9 — mep-
dhopupoBanHas 1maxra; /0 — neppoprupoOBaHHBINA HAPYKHBIN HHIHHAP OYHKEpa

3epHO aBTOTPAHCIIOPTOM TPUBO3UTCS HAa MYHKT 00pabOTKH W CTPY-
XKaeTcs B 3aBAJBHYIO sIMy 8. ABTOMAaTHYECKH BKIIFOUAETCS MPHUBOA HO-
pUH, ¥ 3epHO TIeperpykaeTcs B OyHKep 2.

3armymika 4 Ipu 3TOM TTOJAHUMAETCS JIeOeIKol 6 B KpaifHee BEpXHEe
nonioxkeHue. [IpuBoja BeHTWIIATOpa 7 Takke oTkitouaercs. Tlocne meperpys-
KH BCETO 3epHA U3 3aBATLHOM SIMBI 8 ¥ HOpHHY [ B OYHKEp 3ariIyIKa OITycKa-
eTCsI IO YPOBHS 3arpy3Ky OyHKepa 3epHOM, U BKITFOYAETCS TIPUBOJT BEHTHIISI-
Topa 7. Bo3myx npoxomut uepe3 nephopupOBaHHBIE CTEHKH OYHKEpa | CIIOH
3epHa. OTKIIFOYaeTCs IPUBOJ BEHTWIITOPA TIPH OTCYTCTBHUH 3€pHA B OyHKepe
Y BIIQYKHOCTH BBIHOCHMOTO M3 CIIOS 3ePHA BO3/IyXa HIDKE MM PABHOW BIIaXK-
HOCTH, COOTBETCTBYIOIIEH 14 % BIIa)XHOCTH 3epHa.

Ecnu npu neperpy3ske 3epHa U3 3aBajbHOM SIMbl YPOBEHb €0 JOCTH-
raer 1-ro mpeaensHOrO YPOBHS, OCTaBIIeecs B OyHKEpEe W HOPHU 3€pPHO
Jorpy’kaercsi B OyHKep, BKIIIOYAETCS CBETOBAs CHUTHAIHM3AIMS TOTHOMN
3arpy3ku OyHKepa, ¥ OJIOKHUPYETCs BKIIFOUSHIE HOPHH.
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Bapuanm 8. Jlunus eapku nuugesvix omxoooe

B Hakonumens g
cMecumens g

Puc. I11.8. Texnonorn4aeckas JMHAS BAPKHU MUIIEBBIX OTXOIOB!
1 —3aBanbHBIA OyHKED; 2 — TpaHCTIOPTED; 3 — TPSIKOYIIOBHTEID; 4 — PacHpeleTUTEeTbHBII
IIHEKOBBIH TPAHCIIOPTEP; 5 — KJIaraHsl 0apabaHHOTO THIIA; 6 — BAPOUHBIE KOTIIBI

[IumieBble  OTXOABI JOCTABIIIOTCS ABTOTPAHCIIOPTOM U CTPYXKAIOTCA
B 3aBAIbHBIN OyHKep /. Ecim B TeTutoceT nMeeTcs Tmap COOTBETCTBYIOIIETO
KavecTBa M XOTS Obl OJWH KJIamaH 5 OTKPHIT, BKIIFOUAETCS JIMHUS TTO/IauH
MIAIIEBBIX OTXOJIOB, COCTOSIIAS M3 TPAHCHOPTEPOB 4 W 2, TPSIKOYJIOBHTE-
751 3, ¥ 3arpy’kaeT BapOuYHbIM YaH MUIIEBBIMU OoTXoAaMu. [locie 3arpys3ku
YaHa TWIIEBBIMUA OTXOJAMH KJarmaH 5 3akpeiBaercs. B Wan momaercs map,
Y TIPOXOJIUT 3allaphBaHUE MHUINEBBIX 0TX00B. [locme 3aBepreHns 3amapu-
BaHWA (IO BPEMEHHOW IpOrpaMMe) B YaH TIONACTCS CKAThIA BO3IYX,
1 00pabOTaHHbIE B TEMITEPATYPHOM PEKIME TIHIIIEBbIE OTXOBI BEITECHSIOT-
cst B cMecutens. Kimarman 5 oTKpeIBaeTCs, M UK 0OPaOOTKH MHUIIEBBIX OTXO-
TIOB TTOBTOpsieTcs. JIHust paboTaeT, TIoKa B 3aBATbHOM siMe OyIyT HAXOIUTh-
Cs1 TIMIIIEBBIE OTXOIBI.

Bapuanm 9. Aemomamu3zayusn x0100U1bHOU MAUIUHbBL
¢ HOPWIHEBLIM KOMRPECCOPOM

Ucnaputens
X0noaneHost
XonoanneHost

kavepo 11

Kavepo 1

Komnpeccop

KoHgeHcoTop

Bono —em<

w
=
g
s}
3
s

TennoosMeHHNK

Puc. I11.9. Texnonorndeckas cxema X0J0IMIbHON MalliHbI:
1,2, 3,4 —BeHTWINU; a U 5 — TOUKU KOHTPOJISI TEMIIEPATyPbl
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X0JI010NPOU3BOANTEIIEHOCTD PEryJIMPYeTCcsl BKIIOUEHHEM U OTKIIIO-
YeHUEM dJIeKTpoaBurareins kommnpeccopa M1. Ilpu nmoBwienun temre-
patypsl B Kamepax COJCHOMIHbIE BEHTWIN / U 2 OTKPBIBAIOTCA, IIPHU IO-
HIDKEHUH 3aKpbIBatoTCs. COJICHOMIHBIN BEHTHIIb 3 CIYKUT VIS MIPEIOT-
BpalleHUs EPETeKaHus KHUIKOTO XJIaJareHTa U3 KOHJIeHcaTopa B UcTa-
putenb. OH JOJDKEH 3aKpbIBATHCS MPH OCTAHOBKE KOMIIPECCOpa M OT-
KpBIBaThCs IpH ero mycke. [Ipu Huskoil TemmepaTtype B 00enx KaMepax
OTKJIIOYAIOTCSI KOMIIpeccop M Hacoc. Kpome Toro, koMmipeccop HOIKEH
OTKJIIOYAThCsI, KOTAa COOTBETCTBYIOIIME MapaMeTphl MPEBBILIAIOT Hpe-
JEeTIbHO JIOITyCTUMbIE 3HAUECHUs HA JIMHUM BCACBIBAHHMS M Iepenaj IaB-
JICHHH B MacJOCHUCTEME CTAaHOBHUTCS MEHBILIE JIOIyCTUMOro (IpU 3TOM
TpeOyeTcs 00ecneynTh aBTOMAaTHYECKYI0 CUrHanu3anuo). OnHako npu
MycKe KOMIIpeccopa B TeueHue nepBbiX 50 ¢ gaHHas 3amuTa JOJDKHA
OBITH OTKJIIOYECHA. YPOBEHD 3aII0JIHCHUS XOJOAMIBHBIX CUCTEM HCHapH-
TeJs MOLAEPIKUBAETCS IO Tepenaay TeMIIepaTyp B TOUKax a U 5 TepMO-
PETYINPYIOLINM BEHTUIIEM 4.

Bapuanm 10. Ynpaenenue obopyoosanuem
Kapmodgenexpanunuuia 6 0CHOBHOM Pedcume XPAHeHUs
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PeunpKYNAUNOHHO-OTOMUT e AbHLIM arperaT

Puc. I11.10. Texnonorudeckasi cxema KapToerexpaHmInina

B nepuon xpaHenuss mputouHelid BeHTmisATOp (M1) BKIIOUaeTcs
4 pa3a B CyTKH AJIS CHATHS NIEpenafioB TEMIEPATypsl B Macce MPOAYKTa.
IIpu 3TOM curnan Ha BKIrOYeHHE M1 OmKeH MofaBaThCs, €CIIH TeMITe-
paTypa Hapy>KHOTO BO3QyXa MEHBIIE TeMIIepaTypsl B Macce MPOAyKTa
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Ha 2-3 °C, u eciM TeMIeparypa B Macce 3a BPEMEHHOM LUK paboThI
M1 He cHmxaerca, To M1 mpogoimkaer padorarb. OmHAKO MPHU 3TOM
JOJKHA OBITh MpelycMOTpeHa 3aluTa ot 3amopaxuBanus (M1 He moi-
KEH BKJIIOYATHCS MPH OTPULATEIBHOM TeMIlepaType BO3AyXa B BO3MY-
XopacnpeaeauTenbHoM KaHane). Temmneparypoid Bo3ayxa B BO3Iyxopac-
MIPEIeTUTEIbHOM KaHajle YIpPaBisieT WCHONTHUTEIbHBI MEXaHU3M CMe-
CUTEJBHOTO KJallaHa, CMEIIMBAIOIIEI0 HApY)KHBIA M BHYTPEHHHH BO3-
nyx. Ilpu oTknroueHnn M1 KknamaH TOJKEH 3aKpBIBAThCS.

Korga temmepatypa B BepXHel 4acTH XpaHUIUILA Haf IPOTYKTOM OKa-
3bIBACTCS HIDKE - 3aJJAHHOM, IOJDKEH BKIIIOYATBCA PELUPKYISILIUOHHO-
OTOIUTENBHBIN arperar, Ho MPH OTKIIFOYEHHOM IIPUTOYHOM BEHTWIISITOPE.

Bapuanm 11. Ynpasnenue MuKpokaumamom 6 GH2apHoil meniuye

T er
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e
Puc. I11.11. TexHonorndeckas cxema aHTapHOH TETUTHIIBI

VYnpasiieHue TeMnepaTypold Bo3AyXa B TEIUIMILE OCYLIECTBISIETCA IIPU
MOMOIIM ABYX Ipynn BosHBIX KasopugepoB KB1 n KB2, koHbk0BO# 1 60-
KOBOH cHcteM (opToyek. ['perornasi Boaa n3 KOTeNIbHOM MOAaeTCs B TETUTHLLY
yepe3 kianad ororieHus: KO. OTKpbiTHE M 3aKpbITHE BepXHEH M OOKOBOH
(OpTOYEK BEHTHIIIMH OCYIIECTBISIIOTCS MPH TTOMOIIM HCIOJIHUTEIEHBIX
MexaHn3MOoB BepxHeli ieoit MBJI 1 paBoit MBI, a Tarxoke G0KOBBIX JIeBOH
MBJI u npasoit MBII cuctem BeHTUIIALMN.
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Ipu OTKIOHEHWH TeMIepaTypbl OT 3aaaHHoi Ha —1 °C KimamaH oTo-
IUICHUST OTKPBIBAETCS «miaraMu», Ha —6 °C — JI0JKHA BKIIFOUATHCS aBa-
puiiHas curnanuszanus, +2 °C — OTKpbIBA€TCs MpaBasi BEPXHssA (pOpPTOU-
Ka, +3 °C — neBas Bepxuss, +4 °C — npasas 6okosas, +5 °C — neBas 6o-
koBast, +6 °C — 10/DKHA BKJIIOYATHCS aBapuifHas curHamm3anms. [loj-
MEIIMBAIIINN HacoC paboTaeT, TOKa OTKPHIT KIIANlaH OTOIUICHUSI.

Bapuanm 12. Aémomamuxa 6e3onacnocmu Komna
Boaa

Map

N

Boeﬂyx—><—>\

Tonaneo

Puc. I11.12. TexHomorudeckas cxeMa KoTJia

[Myck KoTa ocymecTBIsieTcs: IepeKIrodaTesieM Npu 00eCIeueH!r Tpe-
BapUTENTFHOTO 3aJTBa B KOTENI BOJBI M HOPMAJBHBIX MTOKA3aHUNA JTABJICHUS
BO3/IyXa, Mapa, pa3pspkeHus B Tonke. [Ipu 3ToM mogaeTcst curHajl Ha OTKPBI-
THE KIIAlAHOB 3alAJIbHUKOB W BKJIFOYEHHE 3alajbHOro ycrpoiictea. [lpm
0J1aronoyYHOM 3arOpaHvM IUIAMEHH, YTO TpeOyeTcs MpOCHIHAIN3UPOBATh,
JIOJDKHA OBITh OTKpBITA ToJava rasza (Bpy4HYIO), KOTOpas yIAepKUBAaeTCs
ANIEKTPOMATHUTHBIM KJIallaHOM-OTCEKATeIeM, U C BBIICPKKOW BPEMEHH OT-
KITIOYAIOTCS KJTarlaHbl 3alajbHUKOB W 3alalibHOe yCTpoicTBo. Ecium mo ka-
KAM-TO TIPHYIMHAM 3aropaHuysl TIaMeHH He TIPOM30IIUIO0 B TEYSHHE OIpesie-
JIEHHOTO BPEMEHH, CIIeTyeT BKITIOUYUTH aBAPUIHYIO CUTHAIN3AIHUIO U 00ecTo-
YUTh YCTPOWCTBA 3aKUTAHHS.

B HOpMmaibHOM peskume paboThl Ge3oracHas paboTa KoTia odecreunBa-
ercs JaT4hKaMH, KOTOpble (PUKCHPYIOT OCHOBHBIE TEXHOJIOTMYECKHE Tapa-
METPHI. ABTOMATHKa OE30MMaCHOCTH JOJDKHA ISHCTBOBATH CIICIYIOIIM 00pa-
3oMm. [Ipu HapymeHny, HanprMep, ypoBHS B OapadaHe KOTIIa, TOJDKHA BKITFO-
YaThCsl CBETOBAs CHUTHAIM3AIMS aBapUH W OTKIIIOYATHCS IMUTAHWE KOTJIa
C BBIZICP)KKOM BpeMeHH. B citydae HapyIieHHs BayKHBIX TIOKa3aTelne OTKIIIO-
YEHWE MMUTaHKS KOTJIA JIOJDKHO 00ECIIEUMBAThLCS Cpasy.
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Hpuaoxenue 2

®opma 0J1aHKA 3aJaHUS HA POEKTHPOBAHUE

3AJJAHME HA ITPOEKTMPOBAHHME

HaumMeHoBaHue cucTeMbl YIIpaBJI€HUS

OO6macTh MPUMEHEHHS

OcHoBaHue s pa3padoOTKU

Lens pa3paboTku

Ctanuu U dTarnbl

HWctounrku pa3zpaboTku

Pexxrmbl paboThl 00BeKTa

YcnoBus SKCIUTyaTalilii CUCTEMbI YIIPABJICHHUSA

Texnuueckue mpebo8anus K cucmeme ynpasieHus:
OyHKIUU:
OCHOBHBIE

JOIIOJTHUTCIIbHBIC

Anroput™m (yHKIHOHHUPOBAHHS

ANTOPHUTM yIpaBICHUS

Bua npumenseMoil s3Hepruu
ITapameTpsl perynupoBaHus

ITapameTpsl ynpaBieHus

[MapameTps! KOHTpOIS

ITapameTpbl cUrHaIM3auu
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IIpuaoxenne 3

TpeboBaHus K KaueCTBY MEPEXOIHBIX IPOLIECCOB
P Y Hepexon pott Bapnantsl k YCPC Ha Temy

«Conep:xaHue o01MX TPeOOBAHNIT K TEKCTOBBIM JIOKYMEHTAM IPOEKTa»

Tpe6OBaHI/ISI K TOYHOCTH CUCTCMBI

Bapuanum 1

TpebOoBaHuUs K HaIEKHOCTH

TpeGoBanus k 6€30MACHOCTH

AHHOTALIUA
[Ipeanoxenus o pa3MeEIIEHHUIO ITYHKTOB yIIPABICHUS, ITUTOB U ITyJIETOB
JIMTITOMHEI IPOEKT BEHITIOHEH B 00bEeMe:

PacUYeTHO-TIOSICHUTENbHOM 3amucku Ha 86 cTpa-

OKOHOMHUYECKHE MTOKa3aTeNH HHULax, Tabnui — 11, pucyHkos — 5;
rpaduyeckast yactb — Ha 8 mucrax gopmara Al.

OcoOsbIe yCoBHsI MPOESKTHPOBAHUS

KnroueBbie cmoBa: 00BbEKT aBTOMaTHu3alu, aB-
TOMATU3UPOBAHHBIC CHCTCMbI YIHPABJIICHUA MUKPO-
KIIMMAaTOM B pPOAWJIBHOM OTACJICHUU, KOHTPOJUICDP,
JaT4YUK, aJrOpUTM YHOPaBJICHUA IIPOLCCCOM, MIUT
yrupaBJICHUA, HAACKHOCTb CUCTEMBI.

B mpoekre maHa KpaTkas XapaKTepHUCTHUKA XO-
3sTCTBA, cXeMa aBToMaTH3auuu. PaspaboTana pauno-
HaJbHasg CXeMa aBTOMAaTH3alMd MUKPOKJIMMAaTa po-
quinbHoro otaenenus MTO, anroputrm ynpasieHus,
OTIpeeNiCH allapaTHhId COCTaB M HAAEKHOCTH CXe-
Mbl. OcBeLIeHbl BOMPOCH MO 0OE30MacHOCTH JKH3HE-
JESITETbHOCTH M 3KOJIOTMYHOCTH TPOEKTa, CHENIaHO
TEXHUKO-3KOHOMHUYECKOE 000CHOBAHHE.

01.49.016.03-ATX
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Bapuanm 2

2. XapakTeprucTuka 00beKTa aBTOMAaTH3AIIH

2.1. Onmcanne TEXHOJOTHYECKHUX IPOIECCOB B POIMIBHOM OT-
JIeIIEHUN

PonunbHas Ha 48 KOpPOB C BETHYHKTOM IIpeJHa3HAa4YeHA A
CTPOHWTENBCTBA B COCTaBe (epM IO TMPOM3BOJCTBY MOJIOKA Ha
200 xopoB. 3maHuWe pa3leicHO Ha TPU H30JUPOBAHHEIE IPYT OT
JIpyra TIOMEIIeHUs: OHO TpeJHa3Ha4YeHO ISl IPOBEACHUS OTena
U COJIepKaHMs TITyOOKOCTEIbHBIX U HOBOTEIBHBIX KOPOB; JIPyroe
— JUIA COAEpIKaHWS HOBOPOXKIEHHBIX TEJAT; TPEThe — IS pa3Mme-
IIIEHNS] BETEPUHAPHOTO ITyHKTA.

['myGokocTenpHbIe KOPOBBI M HETENN MOCTYMAOT B POAIIBHYIO
73 KOPOBHUKOB 3a JIB€ HEAETH [0 OTeJla W TOCJe MPOXOXKICHUS
CaHWUTapHOH OO0pabOTKM B  MaHEKE BETIYHKTA pPa3MEIIaroTCs
B CTOMIax Ha NpuBs3H. Ipy mosBIeHUN MPHU3HAKOB MPHUOIIKAIO-
IIUXCS POJOB KOPOBY BHOBB IOJIBEPTralOT CaHUTAPHOW 00paboTKe
M TIEPEBOIAT B MPEABAPUTEIBHO OYWIICHHBIA M TPOAC3HH(UIIN-
pPOBaHHBIA JIEHHUK pazmepoMm 2,5x3,0 M, e npoBoaar oren. Ha
IOJT EHHWKA YKIAABIBAIOT YHCTYI0 W3MEJIhUEHHYIO COJIOMY U3
pacueTa 5 KT Ha OJIHY TOJIOBY.

HoBopoxieHHOTO TeleHKa OCTaBISIOT B JIEHHUKE C MaTephio
B TeueHue 8—12 yacoB, Mociie 4ero KOpoB MEPEBOISAT B IOMEIIEHUE
JUIsl HOBOTEJIBHBIX KOPOB, I WX cojepkaT B TeueHue 14—15 nHeu
B CTOIJIaX HA TIPHUBS3M, a HOBOPOXKICHHBIX TEISIT Ha CHEHHAIbHOW
TEINIEKKE OTBO3ST B OJIHY M3 CEKINH MPO(HIIakTopus.

IIpuBs3b KOPOB B CTOMJIAX OCYIIECTBIISIETCA C MOMOIIBIO CTOMIIO-
Boro obopymoBanus OCK-25A ¢ rpymmoBsiM oTBsI3bIBaHHEeM. CTOMITa
JUIsl KOpoB uMeroT pazmepsl 1,2x2,0 m. Croiina ¥ JI€HHUKHA B TTOMe-
IIEHUH TSI OTeJa PAcIoNIararoTcsl AByMs MPOJIOIBHBIMH PSIaMH, 00-
pasysi KOpMOBOU Tpoe3 ] MUPUHOK 2,25 M U JIBa IPUCTEHHBIX HABO3-
HBIX TIPOXO/Ia.

Bapuanm 3

2.3.2 XonoaHbI# epruoA rojaa

IIpow3BoanM pacdeT TEIIOBOTO pEKMMa KHBOTHOBOIYECKOTO TI0-
MEITICHUS JIJTS1 XOJIOIHOTO TIEpHUOa ro/ia.
TenmoBoii MOTOK SABHEIX TEIIOBBIACICHIN, KBT:

®,=K,qn10, 2.1/
["ne: Ky — emneparypHbIil KO3 GUIMEHT SIBHBIX TEIUIOBBIICICHUIA;

¢ — TETJIOBOM MOTOK SIBHBIX TEIUIOBBIIENICHNI OJTHUM >KUBOTHBIM, BT;
71 — YKCJIO TOJIOB.

| —
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Bapuanm 4

B kxauecTBe rpaHUYHBIX YCIOBHH MOYKHO BHIOpAaTh HyJICBBIC Ha-
YaJbHBIC YCIOBHUS B Hadyaje Ka)kKIOTO OIBITA M yCIOBHS HpaKTHYe-
CKOTO OKOHYAHUS TIEPEXOJHOTO Mpoliecca B KoHIe omnbiTa. [Tocnen-
Hee YCJIOBHE ONpeAeisieTcsi HauOONbUIMM BpEMEHEM, 32 KOTOpOe
peryinupyemasi BeIWYMHA BXOIWT, Hampumep, B 5 %, MHTEpBal
CBOETO yCTaHOBUBILErocs 3HaueHus. ONTHUMHU3UPYEMBIMH Napa-
METpaMH SIBIISIOTCS] OCTOSIHHAA MHTerpupoBanus T, U koadduiu-
SHT Iepe/ladyd IPOIOPIMOHAIFHOTO KaHaia peryiaupoBaHus Ki.
OnTuMHu3ayio IPOBOJUM MOCIIEIOBATEIBHBIM CHMIUICKCHBIM Me-
TOJIOM, HCIOJIB3Ys Iporpammy «Analisy.

Tabm. 5.1 Marpura sxcniepumenTa [ICM

K, T,
-1 -1
+1 -1
0 +0,73

W= =
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Bapuanm 5

HpOI/I3B€)leM MHHHUMM3AIHIO C IIOMOIIBIO Ta6J'II/I]_[BI HOKpBITHfI.

Tabnuma 7.3.2 Tabnuia NOKpLITUIN AJIs dJIeMeHTa X4

Craracmbie 1 2
C4 B1 X X
C4 X4 - X
B1 X4 - -
F(X4)=C4 B1

C4 B1

X4|

-
™ L]

Puc. 7.3.1 IlpuHunnuanbHas cxema Ui deMeHTa X4

AHaJIOTHYHO COCTaBUM CTPYKTYpPHBIE (POPMYIIBI U OCTANBHBIX

HCITOJTHATEIHLHBIX MEXaHU3MOB U CBEACM X B Ta0muiy 7.3.

I_

Bapuanm 6

JIuteparypa

1 KoporkoB E.H. Choenuanu3upoBaHHOE  OTONUTENIBHO-
BEHTHJLIIMOHHOE 000PYJOBaHHE KUBOTHOBOAYECKUX KOMIUIEKCOB. —

M.: Arponpomuszaar. 1987.-240c.: un

2 IlpoekTHpoBaHUE CHUCTEM aBTOMAaTH3allMU TEXHOJOTHYECKUX
mporieccoB:  CnpaBounoe mocobue /A.C.Kmroes,  b.B.I'nmasos,

A.X.JIyopoBckwii, A.A.Kioes; [lon pen.A.C.Kioesa.-2-e us.,

pepab. U gom.-M.: Dueproarommzaat, 1990.-464c¢.: n.

ne-

3 Meroandeckoe PYKOBOIACTBO K J1a0OPATOPHBIM paboTaM IO
Kypcy «ABTOMAaTu3alusi TEXHOJOTHYECKHX IPOLECCOB, LUKI 2

/®@ypcenko C.H.- Mu.: BATY, 1996.-40c.

4 Metoaudeckoe PyKOBOACTBO K KYPCOBOMY M JUILIOMHOMY
MpoeKTHpOoBaHHIO «Pa3paboTka IIMTOB CHCTEM aBTOMATH3ALMU TEX-
HoJornyeckux npoueccony»./SIkybosckas E.C., @ypcenko C.H.-Mn.:

BATY, 1998.-89c. [

l—
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IIpuaoxenne 4

J0/1KHOCTHBIE 00513aHHOCTH CIIYKAIIUX MO JOJILKHOCTAM
B IIPOCKTHOM OPraHu3anuu

Beinricka 13 npuMepHBIX TOKHOCTHBIX
WHCTPYKIWN PYKOBOIUTEICH U COTPYAHUKOB
MepCOHaa IEKTPOTEXHUIECKOTO OTIea
MPOEKTHOI'O MHCTUTYTA

I'1aBHBIN HH:KEHeP NMPoeKTa

Honcnocmuvle o6a3annocmu
Tnasnvul undicenep npoexma 0053aH:

® BbIJIaBaTh OOOCHOBAHHBIC 3aJIaHUS HA MPOSKTHPOBAHUE B MPOM3-
BOJICTBCHHBIC TIOJIpa3ieiICHUs C MPHIOKEHUEM 33aJJaHusl Ha MPOESKTHPO-
BaHHE 3aKa34YHMKa, WCXOJHbIC JJAHHBIC HA MPOCKTUPOBAHUE, MATEPUAEI
WHCTPYMEHTAIEHOU CHEMKH MO/ 00BEKTHI MPOSKTUPOBAHUS U COTIIACO-
BaHMIA ¢ 00S3aTEIbHBIMU M 3aUHTEPECOBAHHBIMHI CTOPOHAMU;

® OpraHU30BHIBATH HHKCHEPHBIC 00CIICIOBAHHS, COCTABIATh TEXHH-
KO-9KOHOMHYECKHE PACUETHI JIJIsl BEIOOpA ONTUMAITLHOTO PEIICHHUS;

® I[IOJIrOTABIMBAThL JIAHHBIC JUIS 3aKIFOUCHUS JOTOBOpA C 3aKa3uu-
KOM, B TOM 4HCIIe, 00OCHOBaHHsI JOTOBOPHOHN IEHBI, pacrpe/eieHue
00BEMOB U CTOMMOCTH IPOCKTHO-U3BICKATEIILCKUX PA0OT MEXIY MOJ-
pasneiaeHUusIMH (TPYIIIIaMH), ONPEAEIIATh ATAMbl padoT U pa3pabdaThIBaTh
rpad MK WX BHITOTHCHUS;

® KOOPJWHHPOBATH MPOCKTHO-U3BICKATEIBCKHE PA0OTHl BCEMY KOM-
TUIEKCY TIPOEKTa MEXIY MOJIpa3ielieHHsSIMHU, 00eCIieunBaTh BhIZIaYy Mpo-
€KTa 3aKa34MKy B CPOKH, MPEIyCMOTPEHHbIC Tpa(uKOM, U CHCTEMATH-
YeCKH KOHTPOJHMPOBATH MPABHIBLHOCTh PACXOJOBaHUsI CPEJICTB HA MPO-
€KTHO-HM3bICKATENbCKUE paboThI;

® OCYIICCTBISITh TEXHUYECKHE PYKOBOJACTBO MPOCKTHPOBAHUEM,
YBSI3KY BCEX 4acTell MpOeKTa M 00eCHeueHHOCTh KOMIUIEKTHOCTH TPO-
EKTHO-CMETHOM JJOKYMCHTAIINH;

® TapaHTHPOBAaTh COOTBETCTBHE Pa3pabOTAHHOM IO 3aKPETUICHHBIM 00b-
€KTaM TPOEKTHO-CMETHOMN JIOKYMEHTAIIMH T'OCY/IapCTBCHHBIM CTaH/IapTaM,
HOpMaM, TMPaBUJIaM U WHCTPYKIIHSM, COTTIACOBBIBATH C COOTBETCTBYFOIIMU
OpraHH3alUsIMU OTCTYIUICHUSI OT HUX B Cly4ae HEOOXOAHMMOCTH;

e o0ecmeuynBaTh pa3pabOTKH HEOOXOIMMBIX BAPHAHTOB JJIS BBISB-
JICHUS 11e7IeCO00PA3HOCTH YKOHOMUYHBIX MPOCKTHBIX PEIICHU;

® YYaCTBOBAaTh B COTJIACOBAHWU CMET Ha CTPOUTEIHCTBO M MOHTAXK
00BEKTa C TIOJPSATHBIMUA OPraHU3aAIUSIMI;
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® MPUHMMATH MEPhI, HANPABJICHHBIC HA TOBBIIICHUE IMPOU3BOIH-
TEJIHHOCTH TPYy/a M COKpAIIEHHE Pacxo/la MaTepHUaTbHBIX PECypCOB IpH
CTPOUTENBCTBE U HKCILTyaTallud 00BHEKTOB;

® 3alUIIATh MPOCKT B BHIMICCTOSIINX OPraHU3AlMAX M OpraHax
SKCIEPTHU3HI;

® DYKOBOJWUTH aBTOPCKUM, a B CIIy4ae HEOOXOJUMOCTH — TEXHHYEC-
KHM HaJI30POM 3a CTPOUTEIHCTBOM.

I'nasnouii undscenep npoexma OONHCEH 3HAMb.!

® IIEPCIEKTUBBl Pa3BUTHs OTpACIEd HAPOIAHOIO XO35MCTBA, HAYKH,
TEXHHUKH U METOJIbI IPOSKTUPOBAHHSI, OpPTaHH3AIIHH;

® [UJIAaHUPOBAHUEC W DSKOHOMHUKY IMPOCKTHPOBAHUA W HHKXCHCPHBIX
HM3BICKAHMIA;

® T[EPEIOBOM OTCUYCCTBEHHBIA W 3apyOeKHBIN OIBIT MPOCKTHPOBA-
HUS ¥ CTPOUTENHCTBA,;

® OCHOBHI CTaHJAPTHU3AINH U TATCHTOBEICHUS;

® JIOCTaHOBJICHUA, PpacCIopsAKECHus, ITPUKAa3bI BBIIICCTOAIIIUX
OpraHM3alui, OPYyrHe PyKOBOAIINE METOIWYECKHEe M HOpPMATHBHBIE
MaTepHUABI [0 MPOSKTUPOBAHUIO, CTPOUTEILCTBY M IKCILUTyaTalluu 00b-
€KTOB;

® TCXHUYECKUE, HKOHOMHUYECKHE, SKOJOTHYECKUE U COIUAIIbHBIC
TpeOOBaHMsI, IPEABSIBIIEMbIE K IPOSKTHPYEMBIM O0BEKTaM;

e TpeOOBaHUS HAYYHOH OpraHM3allH TPyAa MPHU MPOSKTHPOBAHHUH
00BEKTOB Pa3JIM4YHOTO Ha3sHa4YCHUA, IMpaBUjla U HOPMbI TCXHUKHN 0e30-
MAaCHOCTH, TTPOM3BOJICTBEHHON CaHUTApWH, TPOTUBOTIOKAPHON 3aIUTHI;

® CTpPOWTENBHBIC HOPMBI M TPABWIIA, CTAHAAPTH U JPYTUe PYKOBO-
IIATITIE MaTePUANBI 10 pa3padoTKe W O(OPMIICHHIO MTPOEKTHO-CMETHOM
JIOKYMEHTAIIVH;

® 3KOHOMHMKY M OPTaHU3aIUI0 CTPOUTEIBCTBA;

® TIpagBo;

® CpeACTBa aBTOMATU3ALUU HPOCKTUPOBAHMS.

I nasuwitl undICEHEP NPOEKMA UMEEem NPAGo:

® MPEACTaBIATh MPOEKTHYIO OPraHU3alMi0 B YUpPEXKICHHUIX, opra-
HU3AIMAX ¥ Ha MPEINPUSTHAX 10 BOIpocaM pa3pabOTKH, COTJIACOBAHUS
U PACCMOTPEHMS] MPOEKTHO-CMETHOM IOKYMEHTAIUH, OCYLIECTBIECHUS
CTPOHTENBCTBA 10 YTBEP)KIEHHOMY IPOEKTY M BECTH IEPETOBOPHI IO
9TUM BOIIPOCAM B YCTAHOBJIIEHHOM ITOPAIKE;

e [pUHUMATh pELICHHs IO TEXHMYECKMM BOIIpocaM B IIpolecce
MIPOEKTUPOBAHUS U CTPOUTEILCTBA,
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® IIPUOCTaHABIMBATh IIPOU3BOJACTBO OTAEIBHBIX BHJIOB CTPOUTEIb-
HO-MOHT@)XXHBIX pabOT IpH OCYIIECTBICHUN UX C OTCTYIUIEHHUEM OT MpO-
eKTa, Ipu HapymeHun TY 1 mpaBuil MPOU3BOACTBA ITHX padoOT, a TakxKe
HEYIOBJIIETBOPUTEIIEHOM UX Ka4yeCTBE;

® IIPOBEPATH B MOAPA3AENEHUSX COCTOSHUE Pa3pabOTKH IPOEKTOB,
COOJII0ZICHNE YCTaHOBIICHHBIX CPOKOB MMPOCKTHUPOBAHMS M KauyecTBa Mpo-
EKTHBIX PEIICHHUI B poLecce pa3paboTKu MPOEKTa;

® TIPEACTABIISATH PYKOBOJCTBY IPEIIOKEHHS O MOOIIPEHUSIX PpaboTHHU-
KOB, OTJIMYMBIIUXCS TIPY pa3pabOTKe MPOEKTa, TPUHAMATh Y4acTHE B pac-
MIPENIENICHUA TIPEMU MEKIY IMOAPa3IeICHUAMH-UCTIONHUTEISIMA, 4 TaKKe
BHOCHTB MPEATIOKEHNS O HAJIO)KEHWHU B3BICKAaHWI Ha BHHOBHBIX B HECBOE-
BPEMEHHOM 1 HEKaYeCTBEHHOH pa3pabOoTKe MPOEKTHBIX MAaTEPHAIIOB.

Kesanugpurayuonnsvie mpebosanus

Bricmee oOpazoBanue 1Mo MPOQUMII0 BBIIOIHAEMONH pabOTHI, CTax
pabOThL 0 MPOCKTHPOBAHUIO 00BEKTOB He MeHee 10 JieT, a mpu npoek-
THPOBAHUH 0CO00 CIOXKHBIX 00BEKTOB — HE MEeHee 15 JeT.

T'1aBHBIN cIeUAJINCT
Honcnocmuule o6a3annocmu

Tnasnwiii cneyuanucm obs3an.

® SBIATHCA pa3pabOTUYMKOM II0 HAIPABICHUIO Pa0OT OCHOBHBIX
MPUHIUITHAIBHBIX TPOCKTHBIX PEIIeHU Ha 0a3e HOBEHMIINX JOCTIKE-
HU HAYKU U TEXHUKU;

® OINpeeiATh NONMHOTY 00bema, BbimanHoro ['llom 3aiaHus Ha IPOEK-
TUPOBAHUE C MPUIIOKEHUEM 3a/IaHHS HAa IIPOCKTUPOBAHHE 3aKa3uMKa, UCXOA-
HBIX MaTE€pUANIOB Ul NPOEKTUPOBAHUS, MAaTEPUATIOB TEXHUYECKUX H3bICKA-
HUI ¥ MHCTPYMEHTAIFHON CHEMKH MO OOBEKT MPOSKTUPOBAHMUS, COTIIaco-
BaHHBIX C 00513aTeNbHBIMH 1 3aMHTEPECOBAHHBIME CTOPOHAMU;

® YCTaHaBIMBaTh COOTBETCTBHE TEXHHUKO-3KOHOMHMYECKOTO OOOCHOBA-
HUS IPUHATOMY PEIIEHHIO, COKpaIaTh 00BEMBI MPOEKTHBIX MaTEPHAJIOB MU
IIPOEKTUPOBAHUH;

® OCYLIECTBIISITh KOHTPOJIb MPABUIBHOCTH BBITOJHEHHBIX MHCTPYMEH-
TaJBHBIX M3BICKAHUH TSI OCYIIIECTBIICHHS ITPOEKTHBIX paloT;

e [iepeAaBaTh MaTepuajibl W3bICKAHMN HA WCIOJHEHHE B IPOEKTHBIC
IPYIIIbI, UCIIOTHUTEISM;

® COIVIACOBBIBATH NPHMEHsEMOe O0OpyJIOBaHWE, MaTepHalbl W KOH-
CTPYKUMM C 3aKa34MKOM, HOAPSIHBIMU  OpPraHU3alUsIMH, 33aBOJIOM-
H3TOTOBUTENIEM;

® OCYIIECTBJIATh TEXHHMYECKOE PYKOBOJICTBO NPOEKTHPOBAHUEM, obec-
MEYNBATh KOMIUIEKTHOCTh IPOCKTHOM JOKYMEHTAIIMH B 3aJaHHOM 00beME;

218



® [IOATOTaBIMBATh MPEIIOKEHUS 00 MCTIONB30BaHMS B MPOEKTE Hanbo-
JIe€ TIPOTPECCUBHBIX Y SKOHOMHUYHBIX IIPOCKTHBIX PELIECHUI;

® BBIIABATH 33/IaHUST CMEKHBIM TTOJIPA3/ICNICHHSIM ¥ OpTaHH3aIHsIM;

e cOOMOAATH NPH MPOSKTUPOBAHUH ACHCTBYIOIME HOPMBI M TIPABUIIA;

e oOecreunBaTh HOBBIIICHUE YPOBHS YHU(MKAINKM U THIM3ALUM IIPO-
€KTHO-CMETHOM JIOKYMEHTALINH;

® OCYUIECTBIIATh aBTOPCKHH HAI30p 32 CTPOHMTEIHLCTBOM IO BOIPOCAM,
BXOJAIIIM B €10 KOMIIETCHLIUIO;

® [pPUHMMATh y94acTHE B JKCIEpTH3e IMpoekToB. ObecrieunBaTh MpoBe-
JieHUe TIaTeHTHBIX MCCIICIOBAHUN, HOBBIX TIPOEKTHBIX PEIICHUH MPU WX Ma-
TEHTOBaHUH.

Tnaswwiii cneyuanucm O00JIJICEH 3HAMb.!

® [IEPCIIEKTUBBI Pa3BUTH OTPaciel HapOAHOTO XO3SICTBa, HAYKH
W TEXHUKH,

® METO/Ibl IPOECKTUPOBAHNS;

® OpraHM3alyio, IUIAHUPOBAHUE M OSKOHOMHKY TPOEKTUPOBAHUS
Y UHXKEHEPHBIX U3bICKAaHUN;

® T[IepeloBON OTEUECTBEHHBIH W 3apyOeKHBII OMNBIT MPOEKTHPOBa-
HHUSI U CTPOUTEIBCTBA;

® [IOCTAHOBJICHHUSI, PACTIOPSDKEHUSI M MPUKA3bl BBIIIECTOSIIUX Opra-
HU3ALUN, IPYTUe PYKOBOISUINE, METOJINYECKME U HOPMATUBHBIE MaTe-
pHAaJIbl IO MPOSKTHPOBAHUIO, CTPOUTENIBCTBY U KCILTyaTalliid 00BhEKTOB
MPOEKTUPOBAHMUS;

® TEXHHYECKHE, SKOHOMUUYECKHE, DKOJOTHYSCKHE W COIHAIbHBIC
TpeOOBaHMUsI, TPEIBIBISIEMBIC K POCKTUPYEMbIM 00BEKTaM;

® OCHOBBI HAYYHOW OpraHu3alu TpyJla Mpu MPOEKTUPOBAHUH;

e TpaBWIa M HOPMBI TEXHUKH OE30MAaCHOCTH, IPOU3BOJCTBEHHOI
CaHUTAapPUH, IPOTUBOIIOKAPHOMN 3aLLUTHI;

® CTPOMTENIbHBIE HOPMBI U NIPAaBUJIA, CTAaHIAPTHI, TEXHUYECKHUE YCIIOBUS
U JIpyrHe PyKOBOJISIIME MaTepUasIbl 10 pa3padoTKe v O(OPMIICHUIO TPOCKT-
HO-CMETHOW U JPYTror TEXHUYECKON JOKYMEHTALUH;
OCHOBBI CTaHJapPTU3ALMU U TATEHTOBEICHUS;
3KOHOMMKY M OpTaHHU3alUI0 CTPOUTEICTBA;
® aBTOPCKOE MPABO;
® CpeJICTBa aBTOMAaTH3AIMU POEKTUPOBAHMS.

I nasnwiii cneyuaiucm umeem npaeo.’

e [PUHUMATh PEHICHUS MO TEXHUYECKHMM BOMNpPOCaM B IMPOIECCE
MIPOEKTHPOBAHUS;
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® TIPEACTABISTh MPOESKTHYIO OPTaHM3AIMIO B YUPESKICHUSIX, TIPEeIIpH-
SITUSIX, BBIIICCTOSAIIMX OPraHU3ALHUSIX IO MOPYUYEHHUIO PYKOBOJCTBA U BECTU
MEPETUCKY B YCTAHOBJICHHOM ITPOEKTHOM OpraHu3aIiren mopskKe;

® [IPOBEPATH B MOJPA3ACICHUN COCTOSIHUE Pa3pabOTKH MPOEKTa, CO-
OIIt0/IeHNE yCTaHOBJIEHHBIX CPOKOB. IPOEKTUPOBAHUS M KadyeCTBO MPO-
EKTHBIX PEIICHUH B MPOIIecce pa3paboTKU MPOCKTa;

® J1aBaTh OIICHKY Ka4yeCTBY pabOThl PYKOBOAMTENEH TPYII, TPEICTaB-
JSATh K TIOOIIPEHHUIO, TPEOOBATh HATOXKEHUSI B3BICKAHWN 32 HEUCIIONHEHHE
JIOJDKHBIX 00S3aHHOCTEH Ha BCEX PaOOTHUKOB OT/ICIA;

e TpeOOBaTh OT HAYAILHUKA OT/IEINA MPEIOCTABICHNS paOOTHIKAM, TIPO-
EKTHPOBIIMKAM COOTBETCTBYIOIINX YCIOBHH TpyZa, HEOOXOIUMBIX Mare-
pHAaIOB, HHCTPYMEHTOB U T. II. JJIsi CBOEBPEMEHHOTO M KAYeCTBEHHOT'O BBI-
TTOJTHCHYIS paOOTHT;

® U3MEHATh WIM OTMEHSATHh PELICHUS, MPUHATHIC PYKOBOIUTEISIMU
TPYIII X OCTATBHBIMH CIIEIUATUCTAMHA OT/IENA;

e TpeOOoBaTh OT IMOJYUHEHHBIX PAOOTHUKOB OTHENa HCIPABICHUS
paboTHI B cirydae TOMyIIeHus UMU Opaka;

® B CIyYae HECOIVIaCHs C YKa3aHWSIMU HEMOCPEJICTBEHHOTO PyKOBOIU-
Tens  oOpamarbCsl CO  CBOMMH — OOOCHOBAaHHBIMH  TIPEUIOKCHHSMH
K BBIIIIECTOSIIIEMY PYKOBOJCTBY, Y4acTBOBAaTh B Pa3peIICHUH CIIOPHBIX BO-
IIPOCOB, OOOCHOBBIBATH CBOE MHEHHE HA 3aCEaHUsAX HayYHO-TEXHUIECKOTO
COBETa, a TAK)KEe Ha TEXHUIECKUX COBEIAHUSIX Y PYKOBOJICTBA;

® JaBaTh NPEIJIOKCHUSA HadaJIbHUKY OTHAC/Ia 00 M3MEHEHUH CTPYK-
TYpHI OTIENA, TPYIIIL

Keanugurxayuonnvie mpebosanus

Beicmiee o6pazoBanue 1o mpouimo padboTel U CTaX paboThl B JOKHO-
CTH BEIyIIETO CIEHAINCTA TT0 COOTBETCTBYIOIICH OTpaciy He MeHee 5 JIeT.

HNHiKkeHep- NPOEKTUPOBIIUK
Honxcnocmmuule o6a3annocmu

Ha ocHOBe HOBeWIIMX HAYYHO-TEXHUYECKUX JOCTIHKEHHH, TepPeIoBOro
OTCUYECTBEHHOTO U 3apyOEXHOI0 OIbITa MPOCKTUPOBAHUS, CTPOMTEIHCTBA
Y SKCIDTyaTali OOBEKTOB U ¢ Mcnons3oBanueM cpencte CAIIP paspabatel-
BaeT OTENTLHBIC Pa3Ieibl (JacTH) MPOEKTa.

[IpuHKMaer ydyactue B MOITrOTOBKE 33/IaHUI Ha Pa3pabOTKy MPOSKTHBIX
PpelIeHuA.

VYuacTtByeT B cO0pe NCXOIHBIX JAHHBIX JUIS IPOEKTHPOBAHKS, B PELIIEHUN
TEXHUYECKUX BOIPOCOB TI0 3aKPETUIEHHBIM OOBEKTaM Ha MPOTSHKEHUH BCETO
TIEpHUO/Ia MPOSKTUPOBAHMS, CTPOUTEIILCTBA M BBOJA B JICWCTBUE OOBEKTA U
OCBOCHUSI IPOSKTHBIX MOIIHOCTEH.
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VYBA3bIBaET NPUHUMAEMbIE MTPOEKTHBIE PEIICHUsI C MPOEKTHBIMH pe-
LICHUSIMH IO APYTHM pazfenaM (4acTsiM) IPOeKTa.

[IpoBoANT MaTeHTHBIE UCCIENOBAHMUS C IIEJIbI0 00ECTIEUeHHsI TaTeHT-
HOW YUCTOTHI HOBBIX MPOCKTHBIX PEIICHUH M MATEHTOCIOCOOHOCTH.

ObecnieunBaeT COOTBETCTBUE pa3padaThIBAEMBbIX MIPOEKTOB M TEXHU-
YECKOM NOKyMEHTaluuu craHaapram, TY W ApyruM HOPMaTUBHBIM JIO-
KyMEHTaM IO MPOEKTHUPOBAHUIO U CTPOUTENBCTBY, a TAaKXKe 3aJaHUI0 Ha
uX pa3paboTKy.

Ocy1iecTBiseT aBTOPCKUI HA30p 33 CTPOUTENBCTBOM IPOEKTHPYEMBIX
00BEKTOB, KOHCYJIBTUPYET I10 BOIPOCAM, BXOISIINM B €I'0 KOMIIETEHIIHIO.

VYuacTByeT B aHasn3e M OOOOLIEHHWH OIbITAa Pa3padOTKH NPOEKTOB
U UX peaju3aluy B CTPOUTEILCTBE U HA 3TOM OCHOBE FOTOBHUT IPEMJIO-
XKEHHUSI O 11eJIecO00pa3HOCTH KOPPEKTUPOBKM MPHHATBHIX OOMIMX MpPHH-
LIUIHAIBHBIX TPOEKTHBIX PEIICHHI.

[IpuHMMaeT yyacTie B COCTAaBICHUH 3asBOK Ha M300pETEeHNs, MOAr0-
TOBKE 3aKIIOYECHUH M OT3BIBOB Ha DPALIPEIJIONKEHHUS M M300peTeHus,
MPOEKTHI CTaHAApTOB, TY M Ap. HOPMAaTHBHBIX JOKYMEHTOB, B padoTe
CEeMUHApOB U KOH(EPEHIINH.

Huoicenep-npoexmuposuyux 00IHCeH 3HaAMb:

® [IOCTaHOBIICHUS, PACHOPSDKEHUS, TPHUKa3bl BBIIIECTOSIINX OpraHU3a-
LW, IpyTue PyKOBOJAIIME, METOAMYECKUE U HOPMATUBHBIE MaTepUaibl 110
BOINPOCAM MPOSKTUPOBAHMS, CTPOUTENBCTBA U SKCIUTyaTallui OOBEKTOB;

® METOHBbl NPOEKTUPOBAHUSI U BBITOIHEHUS TEXHUKO-DKOHOMHYECKHX
pacyeros;

® MPUHUUNBI PadOTHl, TEXHOJIOIMU HM3TOTOBJICHUS W MOHTa)Xa 000-
pYOBaHHA U KOHCTPYKIIMH, BUABI H CBOMCTBA MaTEpUAJIOB;

® [EpelOBOH OTEYCCTBEHHBIM M 3apyOeKHBIH OMBIT MPOCKTHPOBA-
HUS1, CTPOUTENBCTBA U IKCILTyaTaluH;

® TEXHUYECKHE, SKOHOMUYECKHE, 3KOJOTHYECKHE W COLHANIbHBIE
TpeOOBaHUsI K TPOCKTHPYEMBIM OOBEKTaM;

e cranngaptel, TY U Ip. MaTepuaisl MO pa3padoTke U 0hOpMIICHHIO
MIPOEKTHO-KOHCTPYKTOPCKOW JOKYMEHTALINN;

® TEXHHUYECKHE CPEACTBA IPOEKTUPOBAHMS U CTPOUTEIILCTBA;

® OCHOBBI IIaTCHTOBEJICHUS,

e [IpaBWJIa U HOPMBL OPraHU3aLMU TPyAa M INpaBuiia 0€30MacHOCTH.
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Keanugpurayuonnvie mpebosanus

Bricmee obOpa3zoBaHHe IO MPOQIIIO BEITIOTHAESMON pPabOTHI WIH
CpeIHee CIeualbHOe 00pa3oBaHue TO MPOGUITI0 BBITOJIHAEMOM pado-
THI M CTaX paOOTHI B JOHKHOCTH WHXEeHepa — 3 roja.

TeXHUK-NIPOEKTHPOBIIUK
Honsrcnocmuoie 00a3aHHOCIMU

Ilox pykoBoacTBOM Oosiee KBaMH(PUIIMPOBAHHOTO CIEIHAINCTa BBI-
MOJIHSET OTACIbHBIC MPOSKTHBIE PA0OTHI, 00ECIIeYHBast X COOTBETCTBUE
TEXHUIECKOMY 3aJIaHUI0, MeicTByIomuM crannaptam, 1Y, CHull, Hop-
MaM TI0 TEXHUKE 0€30IMacCHOCTHU, MPOU3BOJICTBEHHON CaHUTAPUH W IIPO-
TUBOMOKAPHOM 3allIUTE.

YBs3bIBaCT MPUHUMAEMbIC MMPOSKTHBIC PEIICHUS C MPOCKTHBIMHU Pe-
IEHUSMH TI0 JPYTUM paszenam (JacTsiM) MPOoeKTa.

Hcnonp3yeT npu BBHINONHEHWW 33JaHUi KaTaJlOTH U CHPaBOYHUKH,
TEXHUYCCKYIO MOOKYMCHTAIIUIO I10 THIOBBIM IIPOCKTHBIM PCHICHUAM,
YHU(QHUIIMPOBAHHBIM y3J1aM U U3JCIUSIM.

Brimonaser paGOTBI II0 BBINIOJIHCHHUIO TIPUBA3KK K KOHKPETHBIM
IUIONIA/IKaM CTPOMTEIHCTBA THUIOBBIX U IMOBTOPHO-TIPUMEHSEMBIX TIPO-
€KTOB, CBEpPKE KOMHH MPOEKTHBIX JOKYMEHTOB C WX OpHUTHHAIAMH,
a TaKKe IO BHEAPCHHUIO W3MEHCHWH B Pa3padaTbiBacMy0 MPOEKTHO-
CMETHYIO JOKyMEHTAIINIO, C/Ia4e €€ B apXHB.

TexHuK—npoeKmupoemuK 00JIDICeH 3HAMb !

e crocoOBl NPOEKTHPOBAaHUS M MOPSNOK IPOBEICHHUS TEXHUKO-
9KOHOMHYECKHX PacyeTOB;

® METOJIbI BBITIOJTHEHHS YEPTEKHBIX U rpaduueckux pador;

® BH/JIbI U CBOWCTBA MaTepHaloB U KOHCTPYKIIHIL;

® OCHOBBI TEXHOJIOTHH CTPOUTEIHCTBA;

e TpeOOBaHHSA, MPEIbSBISEMbIE K MPHHUMAEMbIM POCKTHBIM pellie-
HUSIM;

® HOpDMAaTUBHBIE  MarTepuayibl MO0  OQOPMICHHIO  IMPOEKTHO-
KOHCTPYKTOPCKOW JOKYMEHTAIINH;

® TEXHHUYECKHE CPEICTBA IMPOEKTUPOBAHHS;

e IpaBWJIa 1 HOPMbI OpraHU3aIyH TPyAa U IpaBuia 0€30MacHOCTH.

Keanugurayuonnvie mpebosanus
Cpennee crennaibHOe 00pa3oBaHHE TO TPOMUIIO BBIIOIHIEMON
paboThL.
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puaoxenne 5

Kapra ouenku neiicreuii
M0 ITanaM NPOEKTHPOBAHMS CHCTEM ABTOMATH3AHUH

BHuMarenbHO NpoYTUTE BOMPOCH! MO OLIEHKE ONEpaluil MPOEeKTUPO-
BaHWA HA TOM WJINM MHOM 3Tale NMPOEKTHPOBAaHUA CHCTEMBI aBTOMAaTH3a-
uuu. [lonbiTaiiTech OTBETUTh HA HUX MaKCHUMaJbHO 4YecTHO. Ecim BbI
BHJUTE HEKOPPEKTHOCTb WM HETOYHOCTh B PE3YJBTATE BBINOJIHEHUS
omepalyu, BepHUTeCh K Marepuany Jekuuu (c. 40-57) u oTKOppeKTH-
pYyHTE BBIIIOJIHEHHBIE NEUCTBUS.

ITocmanoeounstii 3man

[TomHo 1M OXapakTepu30BaH OOBEKT aBTOMATH3AINH (pa3elieHue Ha
MIOCHCTEMBI, TIPOIIECCHI, OTIepaIiu)?

Bce nmm TexHOIIOTHYECKIE OTIepaIliii PACCMOTPEHBI?

BrlsiBiICHBI U oniepauy, KOTOPbIE MOTYT BBI3BAaTh YacThIe OCTAHOB-
KW, BBIXOJ W3 CTPOsi 00OpYIOBaHMS, CHIDKEHHE KadecTBa MPOAYKIIWH,
TpeOyIOT OONBIINX 3aTpaT TPY/Ia H SHEPTHH?

KakoBbl BO3MOKHBIE MYyTH AaBTOMAaTU3allMM OTIEIBHBIX ONEpalui,
mporecca Wik 00beKTa B mejaoM?

JlaroT M BO3MOXXHOCTH THIIOBBIC PEUICHHS aBTOMAaTH3allMH YCTpa-
HUTH BBISIBIIEHHBIE HEAOCTaTKH? Eciu HeT, ToO Ha KaKkoW BapHaHT MOKHO
OIIEPETHCS U YTO B HEM U3MEHUTH?

BrIsiBIIeHO 1M, Kakue MPEeuMYIIEeCTBa JacT aBTOMATH3aIUs Mpoliecca
WJIN YCTaHOBKHU?

YuuteIBatoTCs 11 B (GOPMYJIHPOBKE LENH aBTOMATHU3alUH, BO3MOXK-
HOCTh YCTPAHEHWS BBISIBIIEHHBIX HEJJOCTATKOB?

BrlsiBreHBI 1 Iaryu, KOTOpBIE HEOOXOOMMO MPEANPHHATE I 00ec-
redeHus 23¢GHEeKTUBHOCTH pa3pabaThIBaeéMOi CHCTEMBI aBTOMATH3AITAN !

Ananumuueckuii sman

[omHo 1M oTpeaeneHbl XapaKTEPUCTUKUA TEXHOJIOTHICCKOTO 000py-
JIOBaHUS: IPOU3BOAUTENBHOCTD, MOIIHOCTD, PELYIUPYEMBIE ITApAMETPEI,
WX TUAMa30H, TOYHOCTbh, CIOCOOBI M CPEJICTBA PETYIAPOBaHNS?

Hackonbko MmMoyiHO BBISIBJICH KOMIUIEKC TpeOOBaHUI K 0OBEKTY aBTO-
MaTH3anue (TEXHOJOTHICCKUX, 300TEXHAYECKUX 1 Ap.)?

BEIsSIBIICHBI 1T BCE JIOMTYCTHMEBIE PEKUMEI pa0b0Thl 000pY I0OBaHHS?

OmnpeneneHsl M TEXHOJIOTUYECKH JOMYCTHMBIC MEPEXOabl MEXKIY
peKUMaMu paboThI?

Bce mm 3HaunMBle TEXHOJIOTHYECKUE nmapamMeTpsbl BBISIBJICHBI?
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Nmeetcst mn MaTtemMaTHyecKasi MOJMIENb OOBEKTa aBTOMATH3AINN HIIH
JaHHBIC sl UACHTHQHUKAIUN 00BEKTa aBTOMATH3AIUH?

JlocTaToyHO M NaHHBIX AJ1s1 onpenesieHust 00beMa aBTOMaTH3aIiN ?

JocTtaToyHo nu AaHHBIX AJ1s1 OOOCHOBaHHMS BHAA ABTOMAaTHYECKOTO
YCTPOMCTBA ynpaBieHus?

Hackonbko ToO4HO ¥ IpaBWIIBHO CHOPMYyIIMpOBaHa 1eNb (PyHKINOHH-
poBaHusA 00BEKTa aBTOMATU3AINN?

[onHo 1m chopmynrpoBaHbl TpeOOBAHKS K Ka4eCTBY IEPEXOIHOTO
npotuecca?

O00cHOBaHBI Ji1 TPEOOBaHUS K TOYHOCTH, HAJEKHOCTH, O€30MacHo-
CTH, SHeprodHEeKTUBHOCTH, IKOHOMHUYHOCTH H T. 1.7

Ilpeonpoexmuposanue

HocTtaroyHo su OOOCHOBaH BHJ aBTOMAaTHUECKOI'O YCTpOMcTBa
yIpaBiIcHUs?

JlocTaToyHO M MOJHO U TOYHO OMHCHIBAET MPOLECC MM yCTAaHOBKY
MaTeMaTH4yecKas MOJEb?

HackospKo 10IHO TOT MM HHOW BapHaHT TEXHUYIECKOTO PELICHNU:

— YCTpaHseT BBISBICHHBIE HEOCTATKY;

— OTBeYaeT TPeOOBaHMSAM K TOUHOCTH, HAJEKHOCTH, O€30MIaCHOCTH,
5HEeprodhHeKTUBHOCTH, SKOHOMUYHOCTH U T. 1.7

Bo3moxHO 1 coueTaHue MpeiaraéMbIX BapUaHTOB YIPABICHU?

Ecmm Het, TO Kakoi BapuaHT HanOoJee Y3PHEeKTUBEH?

Hackosnpko nmpaBuiabHO U MOJHO CHOPMYJIUPOBAH aJrOpUTM YIIPaB-
nenus’?

UYro nmokazaja mpoBepKa aJropuT™Ma yIpaBicHUs?

[IpaBunbHO M CAETaHBI BBIBOIBI?

Kak M0>xHO TpOBEpPUTH BBIBOABI?

CobcmeenHno npoekmupoganue

HocTaTtoyHo 1 000CHOBaH BU NPUMEHAEMON SHEprun?

HocTaTtoyHo 11 000CHOBaHBI METOABI pacyera, METOANKA AETalbHO-
ro 000CHOBaHUS TEXHHYECKOTO PEIICHU?

Hackompko 1oJtHO 000CHOBaHA CTPYKTYpa yIpaBICHUS?

Her 1 ommbok B pacdyerax?

[IpaBUBHO JH C/IEeTaHBl BBIBOIBI?

Kax M0OXHO poBEpUTH BBIBOBI?

[TonHOCTBIO M peanu3yeT CTPYKTypa aJrOpUTM YIIpaBICHUS?

Hackonbko monHO BBIOpaHHBIE TEXHUYECKHE CPEICTBA aBTOMAaTH3a-
[IUU PeaNn3yIoT CTPYKTYPY yIpaBIeHUS?
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ObecnieunBaOT JIM TEXHUYECKHE CPEICTBa TpedyemMoe KadecTBO
ynpaBieHHs1, HaJIeKHOCTh, 0€30I1aCHOCTh, SPTOHOMUYHOCTD H T. 1.7

MuHuManeH im 00beM TEXHUIECKUX CPEACTB?

ObecrieunBaeT ¥ MPUHIMIIAATBHAS CXeMa O€30TacHOe yIpaBlieHHE
B IPUHATHIX peKUMax paboTbI?

CormnacoBaHbl M MEXAYy COOOH 3agaud peryIMpOBaHHSA, yIpaBiie-
HUA, CUTHAJIM3alluu, KOHTPOJIA Ha HpHHHHHH&HLHOﬁ cxeme?

[IpaBusbHO 711 BEIOpaHBI METOABI OOECTIEUSHHSI HAaZIe)KHOCTH ?

Ogopmnenue npoexkma

HackoibKo TIOTHO pean3yeT JOKYMEHTAIU TeXHHIECKOe pelicHue?

OTBedYaeT oM JOKYMEHTAIlMs HOPMATUBHBIM TPEeOOBaHUSAM U TPeOO-
Banusm [1YD?

[IpopereH3upyiite JOKYMEHTALIMIO MPOEKTA y COCEa: MOJIHA JIU OHA,
HET J1 OIIMOOK B 0POPMIICHUH, OTPAXKAET JIU TEXHUUECKOE pelieHue?

Texnuko-akonomuueckoe obocnosanue

OTBeyaroT 1M IOKa3aTeNu KadyecTBa IpeajaracMoil cucremsl (Ha-
JIEeKHOCTh, 0€30IaCHOCTh, SPTOHOMHUYHOCTH) TEXHHYECKOMY 3aaHuI0?

Bce nmu nokazaTtenu yyTeHbl?

Bce nu a¢dexTsl u 3aTparhl YYTEHBI IPH pacdeTe SKOHOMUYECKOI
a¢dextuBHOCTH?

O60CcHOBaHHO JH BHIOpaHBI TIOKa3aTENM SKOHOMHUYECKOH 3¢ dexTus-
HOCTH?

O0O0CHOBaHHO JIM BEIOpaHa METOIUKA pacdeTa?

[IpaBunbHO 1M CAEIAaHBI BEIBOABI?

Kax M0HO poBEpUTE BBIBOABI?

3auwjuma npoekma

YeTko 11 cHOPMYINPOBAHBI OCHOBHBIE PE3YJIBTATHl M BHIBOBI?

JlocTaTodna i 000CHOBAaHHOCTH TEMBI?

Packpsita J1d aKTyaabHOCTh M HOBU3HA TEMBI?

[loka3aHbl M TOCTOMHCTBA W HENOCTATKH IPEIIaraeMoid CUCTEMBI
10 CPpaBHEHUIO C TUIIOBBIMU aHaJ]OFaMPI?

[IpuBeneHsI 11 OCHOBHBIC ITOKA3ATEIN CHCTEMBI?

OtBeyaet Jin pa3pabOTaHHAs CHCTEMa TEXHUIECKOMY 3a/IaHHI0?
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IMpunoxenue 7

IIpumepHbIe BApHAHTBI 3aJaHUH K 324eTy

Bapuanm 1

1-it yposens

1. PackpoiiTe cocTaB UCXOJHBIX JAHHBIX U MATEPUATIOB JJIS MPOEK-
TUPOBAHUS CUCTEM aBTOMATHU3AIUH.

2. PackpoliTe mpuHIMII TOCTPOCHUsT 0003HAUEHUS TPUOOPa HA CXEME
aBromMaTu3anuu. Yem oHo siBsieTcs ¢ Touku 3penus CAIIP?

3. PackpoliTe knaccudukaruro anekrporexuudeckux CAIIP.

4. JaiiTe yCIOBHYIO 3aIIUCH ONPEACIICHUS OISl TUaJIOrOBOTO OKHA.

5. ABTOMaTH3anus pa3pabOTKU KaKoro JTOKYMEHTa IMPOSKTa aBTOMa-
Tr3anuu HaubombInas? [Touemy?

2-ii yposeny
1. Kakum KputepusM IOJMKEH OTBEYaTh MPOEKT aBTOMATHU3AIUH?
Oxapaktepusyire ux.
2. PackpoiiTe mociaenoBaTeIbHOCTh JSHCTBUM 1O CO3/IaHUIO AJIEMEH-
Ta rpadudeckoit ondnmoreku. [IpogeMoHCTpUpyiiTE X HA IPUMEDE.

3-ii yposeny
Peanusyiite anroput™ nporpaMMbl MapKHpOBKH LETIEH yIIpaBieHHs Ha
MPUHLIMINAIBHON 3JIEKTPUUECKOM CXeMe aBTOMAaTH4eCKOIo YTIPaBIEHUS,
perynupoBanus U koHTposs (puc. I17.1). ITonp3oBaTens KoMmKEH 3a0aBaTh
MEepBOHAYAILHOE 3HAUCHUE MAapKHPOBKH, a TAKKE TOUYKU BCTaBKU 00O3HA-
yenus1. [locnenyronme mudpbl 0603HaUeHUsST (HOPMHUPYIOTCST TTPOTPAMMHO
YBEITMUEHHEM Ha | MpepIIyero 3Ha4eHus.

( Hauajo ) > 3anpoc uudpst 3arnpoc TOYKH BCTaB-
0003HauCHHS Ki 0003HAYCHHSI

BcraButs 010K,
MPHCBOMTH 3HAYCHUE
anMGyTy

3HaueHue
aTpubyTa + 1

3ampoc Ha
TOYKH
BCTaBKH
00o03Haue-

HUA

3HaueHue
ToukH nill

Puc. I17.1. AnTOpUTM MapKUPOBKU YHYaCTKOB IICTICH yrpaBiIeHUs
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Bapuanm 2

1-11 yposens

1. Kakue HDOKyMEHTHI COCTaBIJISIIOT OCHOBHOM KOMIUIEKT PadO4MX
YepTeKeN CUCTEM aBTOMAaTU3aLuu?

2. PackpoiiTe MopsaI0K NPOXOKACHUS MPOEKTHON TOKYMEHTAIUH 110
MIPOEKTHOMY NPEANPHUATHIO.

3. Kakoil OCHOBHOI MNpHUHIMII MPOEKTUPOBAHUS PEATU3YIOT KOM-
miekcHble CAIIP? Packpoiite ero cMbICII.

4. JlaiiTe YCIOBHYIO 3aIIUCh BBIPAYKEHMSI ABTOJIACIIA.

5. Kakme tpeboBanus npeabsBisiior k CYBJ? Oxapakrtepusyiite
CVYB/ Imbase.

6. UeM, ¢ TOUKHU 3peHHs HPEACTaBICHHUS B rpad)uueckoM pedaKTope,
SIBIISIETCSL IATYMK YPOBHSI, BBIIOJIHSIEMBII HAa CXeMe aBTOMATU3an?

2-it yposens

1. PackpoiitTe mnocnenoBareiabHOCTh MpoekTupoBanus B CAIIP
CADElectro.

2. M300pa3ute KOHTYp peryJupoBaHMs TEMIIEPATyphl BO34yXa B TEIUIH-
Iie Ha cxeMe aBToMaru3anuu (puc. [17.2). Temmneparypa Bo3Iyxa B TEILTUIIC
W3MEPSETCS TAaTIMKOM, CUTHAJI ¢ KOTOPOTO ITOCTYIAET Ha PEryJysaTop, KOTo-
PBI yHpaBiseT 3JIeKTPOABUraTeIbHBIM HCIIOIHUTEIBHBIM MEXaHHU3MOM
CMECHTENBHOTO KJlanaHa. YTpaBieHue 000pyI0BaHUEM BEIETCsl B aBTOMa-
THYECKOM U py4HOM pexkumax. Odopmute padoty B makere CAIIP.

Broxk Temmmin

CMecuTenpHbIi

KJ1aran

e
Bona u3 xatensHoi

_

Boa B koTerbHy0

Puc. I17.2. PerynupoBaHue TeMIIEpaTypbl BO3IyXa B TEIUTHIE
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3-ii yposenys

Packpoiite mpuHOMIB pa3paOOTKH 3aAaHUsl Ha NPOEKTHPOBAaHUE
CUCTEMBI aBTOMAaTHU3alM1 HA KOHKPETHOM IIPUMEpE.

Bapuanm 3

1-it yposens

1. KakoBbl cTamuy BBITIONHEHHUS MPOEKTa aBTOMATHU3ALMH, U Kakas
JOKYMEHTAIM1 pa3padaTbiBaeTcs Ha KaXI0H cTaanu?

2. Ha xaxue rpynmnbsl MOApa3aessiioT METOAbl pa3paboTKU MPOEKTHO-
'O IpeIoKEHUs?

3. JlaiiTe XapaKTepUCTUKY BHIAM NPEACTaBICHHUS CTPYKTYPBL.

4. IlpuBenuTe OCHOBHBIC KOMaHABI Uil paOOTHI ¢ OJIOKaMHu.

5. Kaxue naketrst CAIIP MoxHO mpuMeHSTHh B pa3paboTKe MOHTaX-
HBIX JIOKyMEHTOB?

6. IlepeunciuTe OCHOBHBIE CBOWCTBAa MPHMHTHBOB TpadUIeccCKOTO
penakropa CAIIP.

2-ii yposensp
1. JlaiiTe XapakTepUCTUKY CIIOCOOaM BBHIIIOJTHEHHUS! CXEMbI aBTOMATH-
3anuu. [IpuBeaure npumepsl.
2. PackpoiiTe  mpWHIMIBI  cO3MaHUS  rpaUUecKoro  MEHIO-
oubmmotexku. llpuBenute mnpumep omucaHUs TpaQUUECKOTO MEHIO-
OMOIMOTEKH.

3-11 yposens
[lepeuncnuTe MONB30BATENBCKIE MPOTPAMMBI, MPUMEHSIEMBIE IPH
aBTOMAaTH3aIlUM pPa3paboOTKH cxeM aBToMarm3anud. OxapakTepusynTe
onHy u3 HuX. Uto Ob1 BBl MOTIIH IpeANTOKUTE AJIs YBEIUUYCHHS CTEIICHU
aBTOMAaTH3aIlUM TpU pa3paboTke cxem aBromarmsanuu? Eciu 310 mpo-
rpaMma, TO KaKOB aJTOPUTM €€ BBITIOTHEHUS?
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