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HNPEAUCJ/IOBHUE

Meronnueckue yKa3aHUsA o JHACUUTUINHE «IIpoekTupoBanne
aBTOMATU3UPOBAHHBIX CHCTEM» pazpaboraHo ¢ yderom TpeboBanuiit ®I'OC BO
JUIsT  ToATOTOBKM OakamaBpoB HampaBieHus 15.03.04 — Amromarmsarus
TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOJICTB.

Hacrosiiumne ykazaHust cojaepkaT OyKBEHHbIE OO0O3HAueHHs Uil TPy
anmaparoB U 00OpyI0OBaHUs, rpaguueckue U OyKBEHHBIC YCIOBHBIC 00O3HAUCHMUS
no 'OCT 21.404-85, ocHOBHbIE OYKBEHHbIE 0003HAUYCHUS U3MEPSEMBIX BEIMYHH,
JIOTIOJIHUTENIbHbIE ~ OYKBEHHBIE  YCIOBHBIE O0O3HaueHHUS  (DYHKIHOHAIBHBIX
npusHakoB npubopoB no I['OCT 21.404-85, mnpumepsl COCTaBIECHUS CXEM
aBTOMaTH3aliid ¥  crnenudukanmum K  cpeacTBaMm  aBTomMartusamuu. OHH
CHOCOOCTBYIOT JIY4ILIEMY YCBOCHHMIO CTYACHTAaMHU TEOPETHUECKHX MOJIOKEHUN
Kypca u obecrieunBaeT MpuoOpeTeHNe HAaBBIKOB Pa3pabOTKU CXeM aBTOMATHU3AlUU

)51 BI)I60pa COBPCMCHHBIX TCXHUYCCKUX CPCACTB daBTOMATHU3AaIHNH.

HEJA U 3AJAYU JTUCLHUTIJINHBI

Huctummaa  «IIpoexkTupoBanue aBTOMATH3MPOBAHHBIX CHCTEM» CTaBUT
CBOEH 11eMbI0 (hopMUpOBaHKEe HAOOpa YHUBEPCATBHBIX U 00MIeTpodeccroHaThHBIX
KOMIIETEHIIMNH Oyaymiero OakanaBpa IO HampapieHuto noarotoBku 15.03.04
ABTOMaTH3aIMsI TEXHOJOTHYECKUX MPOIIECCOB U MPOU3BOICTB.

['maBHBIME 3a7auaMy TUCIUIUIMHBI SBISIOTCS: O3HAKOMIICHUE CTYIEHTOB CO
CXeMaMH{ aBTOMAaTH3allMd TUMIOBBIX TEXHOJOTHUYECKUX MPOIECCOB U MPOU3BOICTB,;
NpUOOPETEHUE TMPAKTUUECKUX HABBIKOB MPOEKTUpOBaHUS JOKalbHbIX ACP;
M3y4EeHUE  COCTaBa, OCHOBHbIX  (QYHKUMA W BUAOB  oOecredyeHus

dBTOMATHU3UPOBAHHBIX CHUCTCM YIIPABJICHUA TCXHOJOI'MYCCKHUMHU IIPOLHCCCaMU.



TPEBOBAHUA K YPOBHIO OCBOEHUA JUCHHUIIJIMHBI

B pesynbpTate 0CBOCHUS TUCITUTIIIMHBI CTYACHT JTOJDKCH:

- 3HaTh COBPEMEHHOE COCTOSIHHE€ W TEHJICHIIUU PA3BUTHS aBTOMATH3AINH
TEXHOJOTUYECKUX TIPOIIECCOB M TMPOW3BOJCTB; TPHHIUIIEI OpPTaHW3aIllud U
ApPXUTEKTYPy AaBTOMATHYECKUX U aBTOMATHU3HPOBAHHBIX CHUCTEM KOHTPOJS U
VIIPABJICHUS JJI1 TEXHOJIOTHYECKUX TIPOIECCOB W MPOU3BOJACTB, METOABI U
cpencTBa pa3pabOTKU MaTeMaTUYeCKOro, JJMHTBUCTHYECKOT0, WH(POPMAITMOHHOTO
o0ecrieueHusl CUCTEM aBTOMATH3aIlUHU U YIIPaBICHUS;

- yMETh WCIIOJIb30BaTh TMPUHIUIIBI, METONBI U CHOCOOBI BBIOOpa W
KOH(DHUTYpUPOBAHUS TEXHUYCCKUX U MPOTPAMMHBIX CPEICTB MPH CO3TAHUH CUCTEM
aBTOMAaTHU3aIlMN U YIIPABJICHUSA;

- BJIQJIETh COBPEMCHHBIMH METOJAMHM aBTOMATH3AlMA TEXHOJIOTHYECKUX
IIPOIIECCOB U MPOU3BOJICTB, pa3padOTKH CHCTEM aBTOMAaTH3allMHM U YIPABICHUS C
UCIIOJIb30BAaHUEM KOMIIBIOTEPHOW TEXHHWKH; METOJaMH PAIMOHAJILHOTO BBIOOpA
CPEICTB TEXHOJIOTMYECKOTO OCHAIICHUS, aBTOMATH3aIlMd TEXHOJOTHMYECKHX
IIPOIIECCOB W TIPOU3BOJICTB; METOJaMH MAaTEMaTHYECKOTO MOJICTUPOBAHUS TIPH
pa3paboTKe M COBEPIICHCTBOBAHUM MPOTPAMMHO-TEXHHYECKUX CPEACTB U CHUCTEM

ABTOMAaTHU3all TCXHOJIOTHUYCCKUX MMPOLHCCCOB U ITPOU3BOJCTB.



TEMA 1. METOJOJIOI'MYECKHUE OCHOBBI ITPOEKTUPOBAHUA
1. BBenenue
[Ipn wusydenuun puctuIuiMHbl «lIpoekTupoBaHME aBTOMATHU3UPOBAHHBIX
CHUCTEM» CTYJIEHT CHUCTEMaTU3UPYET M 3aKperuIsieT 3HaHWs, TOJIYYCHHBIE B
npolecce W3Y4YeHUs AUCHUIUIMH «Teopus aBTOMATHUECKOTO YIIPABJICHUS,
«ABTOMaTH3AIUS TEXHOJOTHMYECKUX MPOLECCOB M MPOU3BOJACTBY U APYTUX U

IpUOOpPETAaET HABBIKK CAMOCTOSITEIbHOU PaOOTHI.

TEMA 3. TEXHOJIOI'MYECKHUE CXEMbI
2. Onucanne TEXHOJIOrMYECKOro mpoiecca

Kparko omuckiBaioTcs Ha3zHaueHue TexHosiormueckoro mpornecca (TII) kak
0o0BbEKTa YIpaBICHUS, €ro TCXHOJIOTMYECKas CXeMa, MAaIllMHBI, MCEXaHHU3MBbI H
Jpyras amnmapaTrypa, Ha KOTOpPOH OCYIIECTBISETCS TEXHOJOTWYECKHH IPOIECC.
OtpaxaroTcsi OCOOEHHOCTH TeXHoJoruueckoro obObekra ymparineHus (TOYVY),
BIMSIONIME Ha BBIOOP TIPHHIIMIIOB PETYJUPOBAHUS M CTPYKTYpPhl CXEMBI
aBroMaru3ainuu u ynpasieHus. [lokaszpiBarores ocooennoctu TOVY, mo3posttoniye
OTIPEACIIUTh CTPYKTYPy aBTOMATHYCCKOW CHCTEMBI yrpaBiieHHus. OnpenemnstoTcs
TpeOOBaHUS K HAJICKHOCTH M TOUHOCTH CHUCTEMBI YIIPABICHUS M PETYIUPOBAHUS,
OIICHUBAIOTCS BO3MOYKHOCTH IICHTPAJTM30BAHHOTO MIIA PACTIPEICIICHHOTO KOHTPOJIS
W yOpaBJiCHUS, WCIOIb30BAHUE MHUKPOIPOIECCOPHBIX CPEACTB YIPaBJICHMUS.
[IpuBomdTCST 3HAYCHHWS PEKUMHBIX IIAPaMETPOB B Pa3JIMYHBIX  TOYKaX
TEXHOJIOTHYECKOTO TIpolecca.

OtMeuaroTcst pakTopbl, 00JIETYAIOIINE WIIM YCJIOXKHSIOIINE aBTOMATH3AIUIO
oObekTa ympaBiieHHs. K TakoBbIM, Kak IIPaBUJIO, OTHOCATCS HEMPEPHIBHOCTH
TEXHOJOTHYECKOTO TIpOoIlecca, MPOTEKAaHWE TEXHOJOTHYECKOTo Ipolecca B
TEPMETUYHBIX allllaparax, TPAHCIOPT JKUAKWX M Ta3000pa3HbIX Ccpej Mo
TPYOOIIPOBOAHON CHCTEME, OCYIIECTBIISIONIUNACS TIOJl JaBJIICHUEM, CO31aBacMBbIM
CIIeIIUAIM3UPOBAHHBIMU CPEJCTBAMU (HacocaMu, KOMIIPECCOPaMHM) U IpyTHe.

K dakropam, 3aTpymHsONMM aBTOMAaTH3alMI0 OOBEKTAa YIpaBJICHUS,

OTHOCAT, HAIIPUMCP, II0KAapO- W B3PBIBOOIIACHOCTHb CPCH, PaACCPCAOTOUYCHHOCTD
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00BEKTa YIpaBJICHHS B TMPOCTPAHCTBE, YAAICHHOCTh OOBEKTOB YIPABIICHUS OT

MyHKTOB cOopa uHdopMmatuu, nepuoandnocts TII u apyrue.

TEMA 4. ®YHKIIMOHAJIBHBIE CXEMbI
3. Pa3paboTka cxeMbl aBTOMATH3AIUHT

3.1 O0mue mooKeHust

DyHKIMOHATBHAS CXeMa TPEIHAa3HAYaeTCs I OTOOPaKCHHSI BO3JIaracMbIX
Ha CHCTEMy aBTOMaTu3amuu  (QyHKIUH, OO0beMa KOHTPOJIUPYEMBIX W
PEryIUPYEMBIX TEXHOJIOTMYECKMX TapaMeTpoB, TEXHUUYECKHUX CPEJACTB aB-
TOMATH3allMd ¥ SBISETCSA OJHUM U3 OCHOBHBIX JIOKYMEHTOB TIPOCKTa Ha
COOPYKEHNE TEXHOJIOTUYECKOT0 00BEKTA.

DOYHKIIUOHATILHBIE CXEMbl UCIOJIB3YIOTCS B IPOIECCe MPOSKTUPOBAHUS, TIPU
MOHT@)Xe, HaJaJKe M OKCIUIyaTalliM TEXHOJOTUYECKOT0 OOOpYyIOBaHUA U
YCTPOUCTB KOHTPOJII K aBTOMATHKH.

Tak »xe Kak W Jpyrue JOKYMEHTHI TPOEKTa, (DYHKIMOHAJIBbHAs CcXema
BBITIOJIHSICTCSL C  COONIOZICHWEM  TpPeOOBAaHWM CHUCTEMBI TOCYIapPCTBEHHBIX
CTaHJApTOB Ha COCTABJICHHE W COACP)KAHWE IPOCKTHOM TOKYMEHTAITUU IS
npombiiiieHHoro crpoutenberBa (CIIJC) u  aeicTByromuMxX B 3TOM  4acTH
TOCYIapCTBEHHBIX W OTPAcieBBIX HOPM M TPaBUI  CTPOUTEIHHOTO
mpoekTupoBanus. Ha ¢GyHKIIMOHATBHOW CXeMe C MOMOIIBI0 CTAHIAPTHBIX WIIN
NPUHATBIX B OTpacid OOO3HAYEHUN YCIOBHO H300pa)KaeTcsi TEXHOJOTMYECKOe
000py/IOBaHKE, MAITUHBI U MEXaHU3MbI, TEXHOJIOTHYECKUE TPYOOIIPOBOILI U BCE
TEXHUYECKHE CpEJCTBA CHUCTEM aBTOMATH3allMH, KPOME BCIIOMOTaTeIbHON
armapaTypbl, TOKa3bIBAIOTCS CBSI3H MEXy HUMHU.

PackpbiBas GyHKIIMOHATHHO-0JIOYHYIO CTPYKTYPY OTACIBHBIX YCTPOWCTB U
CUCTEM  JIOKAJIbHOTO  aBTOMATUYECKOTO  KOHTPOJS U peryjJdpoBaHUs,
GYHKIIMOHAIBHAS CXeMa JaeT MPEACTaBICHUE 00 MX CBA3SIX M OONIUX MPUHITATIAX
aBTOMAaTHU3AIlMd TEXHOJOTHMYECKOTO0 00BeKTa, oToOpakaeT 00beM M KOHKPETHHIE
napaMeTpbl KOHTPOJS W  PEryJUPOBaHMs, PACIONIOKEHHWE OTOOPHBIX W

PETYIHUPYIONTUX YCTPOMCTB, MECT OTOOpaKeHUS MH(HOPMAIIHH.
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Ha (dyHkuuonanpHOM) cxeme cleayeT IoKa3aTh TakXke amnmaparypy,
MOCTaBJISIEMYIO KOMILJIEKTHO C TEXHOJIOTMYECKUM 000pY10BaHUEM, O YEM Ha CXEME
JIENal0T COOTBETCTBYIOIIME yKa3aHUs. BcromoraTenbHble yCTpocTBa, (DUIBTPBI U
PENYKTOPBI AJIl BO3/lyXa, COEIMHUTENIbHbIE KOPOOKH, NCTOYHUKU MHUTAHUS, peElle,
MarHuTHbIE TyCKAaTelld, aBTOMAThI, MPEJOXPAHUTENM, BBIKJIIOYATEIH B IEMH
NUTAHUSA U T.J. HE TOKa3bIBAOT.

Ha TexHoJIOrnuecknx KOMMYHHUKALUSIX U300pa)xartoT OCHOBHBIE 3allOpHBIE U
PETyIUPYIOILIUE OPTraHbl, HEOOXOIUMBIE JIS1 OTIPEIETICHUS PACIONIOKEHNU OTOOPOB
UMITYJICOB MJIM MOSCHSIIOLIUE HEOOXOJUMOCTh IIPOU3BOJICTBA U3MEPEHU.

VYerpolicTBa, MEXaHUYECKU CBSI3aHHBIE C KOHCTPYKLMSMU, HEMOCPEICTBEHHO
BCTPOCHHBIMH B KOMMYHHUKAI[MM arperara, HCIOJHUTEIbHbIE YCTPOMCTBA,
MEXaHU3MBbI, CBSI3aHHBIE C JPOCCEIbHBIMU OpraHamMu, H300pa)kaloT Ha TMoJje
YepTexa B HEMOCPEICTBEHHON OJIM30CTU K KOHCTPYKLHSIM, UMEIOIIUM YKa3aHHYIO
MEXAHUYECKYIO CBS3b.

[Ipu pa3paboTke (DYHKIMOHATBHBIX CXEM CpEACTBAa aBTOMATHU3AIUU
n300pakaroT UM HETOCPEICTBEHHO HAa TEXHOJOIMYECKON CXeMe YCTaHOBKH, WJIH
Ha CHEIUaJIbHO TMOATOTOBJIEHHBIX YepTeXaX, Ha KOTOPBIX TEXHOJOTMUYECKYIO
CXEMY MPEACTaBIISIOT B COKPAILIEHHOM BHJIe 0€3 yKa3aHHs OTAEJIbHBIX alaparoB
U TpyOOIPOBOJOB, KOMMYHHMKAIIUWA BCIIOMOTaTEeIbHOTO Ha3HAYEHUS, ISl KOTOPbIX
HE  IpeaycMaTpuBaeTcs  anmaparypa  aBroMarumszanuu. (Cxema  Takou
TEXHOJOTMYECKON YCTAaHOBKHM WJIM arperara B 3TOM CiIydae JOJDKHA B OCHOBHOM
COOTBETCTBOBATh CXEME, N300paKEHHON HA TEXHOJIIOTMYECKHX YEPTEkKaAX.

B ornenbHbIX cllydasix, KOorja HEBO3MOXKHO MOJIYYUTh SICHOE MPECTaBICHUE
O TEXHOJOTMYECKOM CXeMe ammapara, arperara M T.I. IPU yKa3aHHOM BBIIIE
crioco0e n300pakeHusl BHIOUPAIOT TaKOE YCIOBHOE HAYePTaHUE TEXHOJOTMUYECKUX
anmnapaTtoB M arperaroB, KOTOPOE JNA€T SCHOE IPENCTABICHUE O IMPUHLUIIE HUX

paboTHI.



3.2 VYciaoBHble 0003HAYeHMS] TEXHOJIOTMYECKOW amnmaparypbl H
TPyOOINpPOBOI0B

DJeMEeHTaMU CXeM TEXHOJIOTMUECKUX MPOIIECCOB SBISIOTCS TEXHOJIOTHUECKHE
anmaparbl, HAacoChl, KOMIIPECCOPHI, pa3jIHYHbIE MAIIUHBI W MEXaHU3MBbI,
TpYOOIIPOBO/IBI, 3aTIOPHASI M PETYIHPYIOIasl apMaTypa u Ipyroe oo0opyaoBaHHe.

Crangapramu CIIIC ycrnoBHBIX 0003HauU€HUN JUId U300paKEHUS Ha CXeMax
TEXHOJIOTUYECKOTO 000PYI0BaHUS HE TPETYCMOTPEHO.

YcnoBHble rpaduueckue 0003HAUEHHMs] HaumOOJee PacIpOCTPAHEHHBIX
TEXHOJIOTMYECKUX aIlapaToB U 000pya0BaHus npuBeacHbl B [punoscenuu 1 [24].

TexHnomornueckoMy OOOpPYIOBAHHIO MOMUMO Tpaduueckoro 0003HAYCHUS
npucBanBaeTcs OyKBeHHO-IIMPpoBoe oOo3HaueHne. OHO craraercs U3 MpOMUCHBIX
OykB pycckoro andaBura U apabCkux Mudp u npeacrapiseT coO0H, Kak MpaBUIIo,
HavYalbHYI0 OYKBY HAMMEHOBAaHHUS alapara W €ro MOPAAKOBBI HOMEp Ha
TexHojoruyeckoi cxeme. Hampumep, neus [1-1, kononna K-2.

Haubosnee pacrpocTpaHeHHbBIE B MPaKTHUKE IPOMBIIIIJICHHOTO
MPOEKTUPOBAaHUS OYKBEHHbIE O00O3HAYEHHsS  ammapaTypbl MPUBEICHBI B
Ipunooscenuu 2 [24].

Ha TexHonorumueckux TpyOOmpoBOJax  CTpEIKaMHU  MPEIACTaBIIAETCA
HampaBjeHUE JBIDKEHUS MPOJYKTa U €ro HauMeHOBaHHE. Bo3MokHO mu(ppoBOE
o0o3HaueHWe TPyOONpPOBONOB C TMOCHENYIOIMIeW UX pacmu@poBKOil B
sKCIUIMKau. Pa3mepbl rpaguueckux U OYKBEHHBIX CHMBOJIOB 3JEMEHTOB
TEXHOJIOTUYECKOM CXEeMbl, HAJMUCH U UX PACIOJIOKEHUE MPUHUMAIOTCA TaKUMHU,

YTOOBI 00ECIICUNTH HarisiiHOCTb U y,Z[O6CTBO YTCHUA CXCMBI.

TEMA 9. IPOEKTUPOBAHMUE JIEKTPUYECKUX ITPOBOJOK

3.3. YciaoBHble 0003HAYeHHs] TPUOOPOB, CPEJACTB ABTOMATH3AUNU M
JIMHUH CBA3U

YcnoBHbie 0003HaYEHUSI TPUOOPOB, CPEACTB ABTOMATU3AIMK U JIMHUU CBSA3U
Ha CXE€Max AaBTOMAaTHU3allMU TEXHOJIOTMYECKUX TIPOIIECCOB, IMPOU3BOICTBEHHBIX

O0OBEKTOB W TPENNPUSATHN OTpacieil npoMmbiuieHHOCTH YycTaHoBieHsl ['OCT
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21.404 - 85.

CraHgapToM yCTaHOBJICHBI rpaduueckre U OyKBEHHbIE O0O3HAYEHUS, MPU
COBMECTHOM HCIMOJIb30BAHUM KOTOPBIX HAa CXeMaxX aBTOMAaTU3allud MOTYT OBITh
U300paXeHbl TMPUOOPHI, CPEACTBA M CHUCTEMbl ABTOMATH3AIMH  PA3TUIHOTO

Ha3HAYEeHUS U JTI000M CTEICHHU CIIOKHOCTH.

3.3.1. I'pa¢mueckue ycaoBHbIE 0003HAYECHUS

['padmueckue ycaoBHBIE 0003HAYEHUS, SBIISIONINECS OCHOBOW H300pakeHUs
HA cXeMax MpuOOpoB, CPEACTB M CHUCTEM aBTOMATHU3AlMH, JIOJKHBI
COOTBETCTBOBATh MIPUBENCHHBIM B [Ipunosicenuu 3 [24].

OT1OopHBIE YCTPONCTBA MOCTOSHHO MOAKIIOYEHHBIX MPHUOOPOB HM300paxkaroT
Ha CXeMax CIUIOUIHOM TOHKOM JIMHUEW, COCIUHSAIOIIECH TEXHOJIOTMUYECKUI armapar
unu TpyoomnpoBoa ¢ mpudbopoMm. Ilpu HEOOXOAUMOCTH yKa3aHUS KOHKPETHOIO
MECTa PacHoJIOKEHHsI OTOOPHOTO YCTPONCTBAa BHYTPU KOHTYpA TEXHOJIOTHYECKOTO
amnrmapara ero 0003Ha4arT KPY>KKOM JTUAMETPOM 2 MM.

[TonBoa muHUEH CBA3U K TPUOOPY MIPOU3BOMST B JHO00M TOUKE rpadudecKoro
0003HaUeHUsI CBEPXY, CHU3Y, COOKY. [Ipu HEOOXOUMOCTH yKa3aHUsI HAMPABIICHUS
nepeaadyyl CUTHaJIA Ha JIMHUSIX CBSI3M HAHOCSAT CTPEIIKH.

I'paduyeckrie 0003HAUEHUS HA CXEMax BBINOIHSIIOT CIUIONIHOW JMHUEH
tomuuHo 0,5-0,6 MM, a TOPU3OHTAIBHYIO PA3ACIUTEIbHYIO YEpPTy BHYTPH
rpadguyeckoro o0o3HaueHus tommuaon 0,2-0,3 Mm.

MHorohyHKIIMOHANBHBIC CpPEICTBA W CHCTEMBl aBTOMATH3AIllMH, TaKHE,
HalpuMep, KaK arperaTMpOBAaHHbIC KOMIUIEKCHI aBTOMATUYECKOTO KOHTPOJIS H
pPEryIMpPOBaHUSI, CUCTEMbl TEXHOJOIMYECKOW CHUTHAIM3AIuU, HWH(POPMAIMOHHO-
VIIPABJISIOMIME  DJICKTPOHHO-BBIYMCIUTENIbHBIE ~ KOMIUIEKCH, B  IPaKTHKE
POMBIIJIEHHOTO TPOCKTUPOBaHUS B OOOCHOBAaHHBIX CIlydasiX, B Ciyd4ae
OTKJIOHEHHUSI OT CTaHJapTa, MU300paXkaloT Ha cXeMmax B BHUJE MPSIMOYTOJbLHUKOB
MPOU3BOJIBHBIX pa3sMepoB. B MOpsIMOYroilbHUKU BIUCHIBAIOT HAUMEHOBAHUE
CHUCTEMbl U JpYyrue BCIOMOrareibHble 0003HaueHHs C paciMpPOBKOM HX Ha

CXEMC. HpHMOYTOJ'H)HI/IKI/I, KaK M CTaHIapTHOC O603Ha‘-IeHI/Ie, BBIITOJIHAIOT
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CIUIOIIHOM OCHOBHOM JIMHUEH ToamuHoMn 0,5-0,6 MM.

N300paxkenne mpuOOpPOB U CPEJCTB aBTOMATU3allUU MOMEIIAIOT B HIKHEU
YaCTH CXEMblI IMOJ] H300paKEHHEM TEXHOJOTHYECKOro O0OpYyAOBaHUS B JABYX
BBITSIHYTBIX JI0 TOPU3OHTAIM MPSIMOYTOJbHUKAX, PACHOJIOKEHHBIX OJWH Haj
JAPYTHM U BBITIOJIHCHHBIX TUHUSAME Toammuoi 0,2 + 0,3 mwm.

CoenuHUTENbHBIC JIMHUU CJIeNYeT HAHOCUTh C HAaWMEHBIIUM KOJIUYECTBOM
neperu0oB M MepecedeHnii MeX Iy co00i W arperaraMu. Y CJIOBHbIE 00O3HAUYCHUS
npuOOpPOB MepeceKkaTb UMHU HEJb3sl.

YcnoBHbIE  0003HAYE€HHMsS] MECTHBIX  OJHOTHUIHBIX IMPUOOPOB  MOXKHO
COBMEIATh B OJHO C YKa3aHWeM B crnenuduxanuu ux uucia. CoeluHUTENbHbIC
JVMHUU TIPH 3TOM HEOOXOJUMO TIPOBOAWTH OT KAXKIOM TOYKH H3MEPCHHUS,
OOBeANHSS UX B OAHY JIMHUIO TIEpe]l TPHUOOPOM.

B cnoxspix cinydasx B (DYHKIIMOHAIBHBIX CXEMax JIOMYCKaIOTCS OOPBIBBI
COCIMHUTEIBHBIX JTUHUH, TIPH 3TOM ISl yI00CTBA YTEHUS YepTeKa KaXKIbIA KOHET]
COCIMHUTEIIFHON JTMHUU HYMEPYIOT OJHOW M TOM ke apabckoil mudpoit. KoHiibi
COCIMHUTEIBHBIX JIMHUM, UAYITHE OT MECTHBIX TPHOOPOB, anmapaTypbl KOHTPOJIS,
pPEryIMpOBaHUsI, YMpPABICHUS W CUTHAIW3AIMK, YCTAaHOBJICHHOM HaA MIUTaX, K
TEXHOJIOTHYECKOMY OO0OpPY/IOBAHUIO, WCIIOIHUTEIBHBIM YCTPOMCTBaM, HYMEPYIOT

udpamMu B BO3paACTAIONIEM TTOPSIKE CJIeBa HAIIPaBo.

3.3.2. YciaoBHbIe OyKBEHHBbIE 0003HAY eHUSA

YcnoBHbIe OyKBEHHBIE 0003HAYCHHS BBITIOJNHSIOTCS MPOMUCHBIMU OyKBaMH
JTAaTUHCKOTO andaBura.

Jis M3MepsieMbIX W YIPaBISEMBIX BEIMYWH, a TakkKe (QYHKIIMOHATBHBIX
MPU3HAKOB TIPUOOPOB U  PETYIATOPOB MPUMEHSIET OYKBEHHBIC YCIIOBHBIC
obosnauenus ([lpunoowcenue 4 [24]), xoTOpble HAHOCIAT B BEPXHEH YaCTH
OKPYKHOCTH COOTBETCTBYIOLIETO IpapuecKoro ycIOBHOro 0003Hau€HUSI.

OcoOeHHOCTH MCTIOMB30BaHM OykBeHHBIX 0003HadeHus 1o ['OCT 21.404-85:

a) U1 KOHKPETHU3AIUU U3MEPSIEMON BEIMUMHBI OKOJIO N300 paKeHUS MPUOopa

CIipaBa OT HETO H€O6XO,Z[I/IMO YKa3aTb HAMMCHOBAHUEC UK CUMBOIJI ATOU BCIINYHHBI,
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HaIrpuMep, HaMpsHKEHUE, CIia ToKa, pH, BUI paiMoakTUBHOCTH | T.1.;

0) mpu M3MEpPEHUU HECKOJBKUX PA3HOPOAHBIX BEIMYMH TMOAPOOHAS UX
pacmm@poBKa T0HKHA OBITH TPUBEICHA OKOJIO TTPHOOpA WK Ha TTOJIE YepTeKa,

B) 0003Haue€HHWE  BEJIMYMH, HE  MPEAYCMOTPEHHBIX  CTaHIAPTOM,
OCYIIECTBIISICTCS PE3CPBHBIMH OYKBaMU C TIPEICTAaBICHUEM Ha CXEME WX
pacmm@poBKH.

[Topsimox pacnoyiokeHusT OYKBEHHBIX OOO3HAYCHHM ClIeBa HAIPaBO JODKCH
OBITH CIICTYIOIINM:

a) 0003HauY€HNE OCHOBHOW M3MEPSIEMO BEJIUUUHBI;

0) oOo3HaueHHe, YTOUHAIOIIEE, €CIU ATO HEOOXOJUMO, OCHOBHYIO
HU3MEPSEMYIO BEIMUUHY;

B) 0003HaueHUE (HYHKIIMOHAIBHOTO MPU3HAKa Mpruoopa.

[Ipumep MOCTpoeHUs YCIOBHOTO O0O3HA4YEHUs MpUOOpa I HW3MEPEHHS,
pErucTpaIuy U aBTOMaTHYECKOTO PETYJIMPOBAHUS TIEPeTajia JaBJICHUs IPUBEICH B
Ipunoocenuu 5 [24].

BbykBamu B COOTBETCTBHH CO CTAaHAAPTOM 0003HAYAIOTCS:

e u3MepsieMble BelnnunHbl (Tadbmuua [lpunoscenus 6 [24));

® JIONOJIHUTENIbHBIE  O0O3HAYECHHUs,  YTOYHSIONIME  BEIWYWHBI,  (Tabnuia
Ipunoorcenus 6 [24]);

® BBINIOJIHAEMbIC TPUOOpPAMU U CPEACTBAMHU aBTOMAaTH3aIMU (QYHKIMH (TaOIuIa
Ipunoorcenus 6 [24]).

byksel B, C, N, O, X, Y, Z sSBIAI0TCS pe3€pBHBIMU M MOTYT MCIIOJb30BaThCS
JUIsE 0003HAYCHHSI HE MPETYCMOTPEHHBIX CTAHIAPTOM H3MEPSEMBIX BEIMUYUH H
(G YHKIIMOHAIBHBIX MPU3HAKOB C 00s3aTEIbHON paciuPpoBKoil X 0003HaYEHUS Ha
moyle deprexa. llpuMmeHenwe, Hampumep, OYKBBI, TPOWIIIOCTPHPOBAHO B
Ipunoosicenuu 7, mo3. 46 [24].

Hekotopeie OykBBI Hapsiiy C O0O0O3HAUEHUEM U3MEPSIEMON BEIMYMHBI
UCTIONIb3YIOTCS JIIs1 0003HAYEHUs TAKXKE JOTOTHHUTENLHBIX 3HAUCHUN H3MepseMOoit

BenuunHbl — OykBEI D, F, Q, 1 pyHKkuMoHanbHbIX pu3HakoB — OykBbl R, S. IIpu
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ATOM Ha3HaueHue OYKBBI ompezensercs e€ MeCTOM B YCIOBHOM OyKBEHHOM
0003HaYEHUHU.

bykBa A nmpumensercs s o0o3HaueHUs (QYHKIMH CUTHAIM3ALUN
HE3aBUCHMO OT TOTO, BBIHECEHA JIM CUTHAJIbHAs amnmaparypa Ha UUT WIA JIs
CUTHAJIM3AIH UCTIONIb3YIOTCS JIaMITbl, BCTPOCHHBIE B caM IprOop.

CurnanusupyeMble  TpeNeNbHbIE  3HAYEHUS  HM3MEPSEMBbIX  BEJIMYHH
KOHKPETHU3UPYIOTCS no0aBieHneM OykBbol H — BepxHee m L — HWKHEe 3HaYCHUS.
Ot OyKBBI HAHOCSTCS BHE TpaUueckoro o0003HA4YeHMs, CIpaBa OT HEro
(IIpunoowcenue 7,103 31, 32 [24]).

bykBa H mpumensiercs aiis 0003HaueHNs KOHTAKTHOTO YCTPOMCTBA MpuOopa,
WCIOJIb3YEMOTO0 TOJBKO [UUIsl BKJIIOUEHHUS, OTKIIIOYEHUS, OJOKUPOBKH H T.J.
(IIpunoowcenue 7, mo3. 10,17 [24]).

[Ipy mnpuUMEHEHWH KOHTAaKTHOTO YCTpOWCTBa NpuOopa JJs BKIIOYEHUS,
OTKJIFOYEHHUS M OJHOBPEMEHHO ISl CHTHAIU3alMu B 0003HauYeHHH Mpudopa
clieyeT UCIOJb30BaTh OYKBHI S, A.

bykBy S He ciemyer mpuMeHsTh 711 0003HaUYCHHS (DYHKIIMU PETyJTUPOBAHMS,
B TOM YHCJIE TIO3UIIMOHHOTO.

JI1s1 KOHKpeTH3auu U3MEpIeMON BEIMUMHBI OKOJIO M300pakeHus mpudopa,
CrpaBa OT HET0, HEOOXOAMMO YKa3bIBaTh HAUMEHOBAHHE HITU CHMBOJ H3MEPSIEMOi
BEJIMYMHBI, HAPUMEP, MOIIHOCTh, KOHKPETHBIM MOKa3aTelb KauecTBa BEIECTBa,
BUJT PAAMOAKTUBHOCTH ., B, v, (IIpunoocenue 7, mo3. 35,38,41 [24]).

byka U wmoxer ObITh HCHONB30BaHA Jisi 0003HaueHUs mpudopa,
U3MEPSIONIETO HECKOJIbKO pa3HOPOJHBIX BennuyuH. [logpoOHas pacmudpoBka
U3MEpSEMbIX BEJMYUH JODKHA OBITh MPUBEJEHA OKOJO MpHOOpa WM Ha MoJje
yeptexa (/lpunooicenue 1, 103. 43 [24]).

CranpmaproM, Hapsgy C 0Os3aTeNbHBIMU IS TPUMEHEHHS OCHOBHBIMU
OYKBEHHBIMU OO0O3HAYCHHUSIMH, YCTAHOBJIEHHI HAa YPOBHE PEKOMEHIYeMBIX
JIOTIONTHUTENIbHBIE OYKBEHHBbICE O0O3HAUYCHUS, MPUMEHAEMbIC JUIsl yKa3aHUs
JIOTIOJTHUTENBHBIX (DYHKIIMOHANBHBIX TNPU3HAKOB TMPHOOPOB, Mpeodpas3oBaTeneit

CHTHAJIOB U BBIYUCIIUTEIIbHBIX YCTPOUCTB ([Ipunoswcenue 8 [24]).
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byksa E mpumensiercs nnsi o603Hau€HUS UYBCTBUTEIBHBIX 3JIEMEHTOB, T.C.
YCTPOWCTB, BBINOJIHAIOIIUX NEPBUYHOE ITpeodpa3oBanue. [IpumepamMu nepBUYHBIX
npeoOpa3oBaHUil SBISIOTCS YYBCTBUTEIBHBIC JJIEMEHTHI TEPMOAIEKTPHUUECKHUX
TEPMOMETPOB, TEPMOMETPOB CONPOTHUBIICHUS, JATYMKU MapaMeTpoB, CYKaOILIUe
YCTPOICTBA pacXOAOMEPOB U T.I.

bykBa T o6o3HauaeT mpoMexyTouHoe MpeoOpa3oBaHUE — JUCTAHIIMOHHYIO
nepegady curHaima. bykBy T pexkomeHayercss NpPUMEHSTh s 00O03HAYCHHS
MpUOOPOB C JAMCTAHLIMOHHON Nepenayedl IMOKa3aHWM, Hampumep, OeCIIKaTbHBIX
Tu(MaHOMETPOB, MAHOMETPUUYECKUX TEPMOMETPOB C JUCTAHIIMOHHOW mepenayeit
U T.0.

bykBa K mpumensiercsa nnsi o0o3HaueHHs] MPUOOPOB, MMEIOIIUX CTAHIIHUIO
ylpaBlieHus, T.e.  MepeKiouarenb JUis  BbIOOpa  BHAA  YIPaBJICHUS
(aBTOMaTHUYECKOE, PyYHOE) U YCTPONCTBO IS TUCTAHIIHOHHOTO YIIPABIICHUSI.

bykBa Y pexomenayercs st mOCTpoeHUs 0003HAUeHMH IpeoOpazoBaTelieit
CUTHAJIOB U BBIYMCIIUTEIHHBIX YCTPOICTB.

JlononHKUTENbHBIE OYKBEeHHBIC 0003HaueHHs 1o [lpunoocenuio 8 [24]
IPUMEHSIOT TP BBITIOTHEHUH Pa3BEPHYTHIX CXEM IpeoOpa3oBaTeseli CUTHATIOB U
BBIYMCIIUTEIbHBIX YCTPOMCTB JUIsl YKa3aHMUsS BEJIMUYMHBI CHUTHANA, poJia PHEPTrUu
curaja, BUJia CUTHAJIa, ONepallfii, BBITOIHAEMbIX BHIYUCIUTEILHBIM YCTPOHCTBOM,

U XapakTepa cBsizu DBM ¢ 00beKTOM yIpaBiaeHUS.

3.3.3 IIpaBuiia mocTpoeHMs YCJIOBHBIX 0003HAYEHUI

VYcnoBHble 0003HaueHHs] MPUOOPOB U cpeiacTB aBTromaruzanuu no ['OCT
21.404-85 BxmovaroT rpaduueckue, OyKBEHHbIE U HHQPPOBBIE 0003HAUCHHUS.
CraHapToM YCTAHOBJIEHO JBa CHOCO0Aa IMOCTPOEHHUS YCIOBHBIX OOO3HAUEHHIA:
YIPOLLEHHBIN U Pa3BEPHYTHIM.

[Ipu ympouieHHOM crmoco0e TMpuOOpbsl B CpPeIACTBA aBTOMATHU3alIUM,
OCYIICCTBIISIFOIIUE CIIOKHBIE (PYHKIIUU, HApPUMEpP, KOHTPOJb, PEryJupOBaHHE,
CUTHAJIM3AlIMI0 W BBIMOJHEHHBIE B BHUJE OTIEIbHBIX OJIOKOB, H300pa)karoTcs

OJTHUM YCIIOBHBIM Tpaduueckum oOo3HadeHueM. [lpu 3TOoM TiepBUYHBIC
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M3MEpHUTENbHBIE TpPeoOpa3oBaTelr W BCIO BCIIOMOTAaTENbHYIO ammaparypy Ha
cXeMme He N300paxkarorT.

[Ipu pa3zBepHyTOM CrIOCOO€ KaXk/ibli MpUOOp Wi OJIOK, BXOJSIIHI B €1UHBIN
VU3MEPUTEINIbHBIN, PETYJIUPYIOIIMA WM  YOPABJSIIOIIMNA  KOMIUIEKT CPEIICTB
aBTOMATH3alli{,  TIOKA3bIBAE€TCS  OTACIBHBIM  YCJIOBHBIM  TpadUUeCKUM
o0o3HaueHueM. CJOXHBIE TPUOOPHI, BBIMOJTHSAIOMNE HECKOIBKO (DYHKIIHHA,
JOMTyCKaeTcs M300paxaTh HECKOJIBKUMHU OKPYKHOCTSIMH, PaCIOJIOKEHHBIMU
CIIUTHO JPYT K APYTY WX OTACIBHO C COCTUHEHHWEM COCIUHUTEILHOW JTMHUEH
CBSI3H.

B BepxHeldi dYacTH OKpPY)KHOCTH HAHOCSAT OYKBEHHBICE O0O3HAYCHUS
M3MEpSEeMON BETUYHHBI U (PYHKIIMOHAIBHOTO ITPU3HAKa MprUOopa, OMpeIeIIOnero
€ro Ha3HayeHUe.

[lepBas OykBa B 0003HaUYE€HHUU MPUOOpa BCErja ONpenessieT HAMMEHOBAHUE
U3MEpEeHUN BeJMUYUHBI. VICKIIIOUEHHE COCTaBIIIOT YCTPOWCTBA, BHINIOJHEHHBIC B
BUJIE OTJEIBHBIX OJIOKOB W TIPEIHA3HAYCHHBIC I PYyYHBIX Omepanuid. Y HUX B
o003Haue€HUU Ha MepBoM Mecte mpoctasisercs OykBa H (Ilpunoowcenue 7, mos.
51,52,53 [24]).

Haamucu, pacmmdpoBbIBalONfie KOHKPETHYIO H3MEPSIEMYIO BEJIHUYHHY,
pacrnionararotcs oo psgoMm ¢ npubopom, (Ilpunoocenue 7, mo3. 32,35,38 [24]),
1160 B BUJIE TAOJIUIIBI HA TIOJIE YepTEexKa.

[lopsmok pacrnosokeHuss OYKBEHHBIX OOO3HAaYeHUN (DYHKIIMOHAIBHBIX
MIPU3HAKOB, €CIIM UX HECKOJIbKO B OJHOM HPHOOpPE, IOJKEH OBITh CIEIYIOLINM:
IRCSA.

[Ipy mocTpoeHUU YCIOBHBIX O00O3HAYEHUH MPUOOPOB YKA3BIBAIOTCS HE BCE
(GyHKIMOHANBHBIE TPU3HAKH MPHOOpa, a JHUIIb T€, KOTOPbIE HCIOIb3YeTCS B
JTaHHOU cXeMe.

C yué€romM yKa3aHHOrO TOPSKA OCHOBHAs HAINKWCh B BEPXHEW YaCTH
yCIIOBHOTO 00o03HaueHus npuodopa Buaa, Hanpumep, PDIRC, pacumdpoBsiBaeTcs
cienyromum oopa3zom: OykBa P ykasbiBaer, 4To u3MepsieMoil BEeIMUMHON SIBIISIETCS

JaBjieHue, CMMBOJI D KOHKpETH3UPYET, UTO U3MEpSETCs nepenaj AaBieHus. bykBbl
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IRC coOTBETCTBEHHO YKa3bIBAIOT, YTO OCYIIECTBIECTCS MOKa3aHUE, PETUCTPALIUS U
pEryIupoBaHue nepenaaa JaBaeHMs.

JlononaHuTenbHble 0003HaYEHUs, paciiM(pOBBIBAIONIUE BUJ IPEOOpa3oBaHuUs
WIKM  ONepallud, HAHOCATCS  cmpaBa OT rpaduyeckoro  0003HAUYCHHUS
npeoOpa3oBaTesisi WIM BBIYUCIUTEIBLHOTO ycTpoicTBa (/lpunoosicenue 1, mos. 48
[24]).

Bo u306exanue HEMpaBUIILHOTO MOHUMAaHHS CXEMBI, TJ€ 3TO HEO0OXOAMMO,
JIOTyCKAEeTCS BMECTO YCIOBHBIX 0003HAUE€HUU MPUBOAUTDH IMOJIHBIE HAUMEHOBAHMS
npeoOpa3yeMblX CUTHAJIOB, HAIPUMED, «AJEKTPUUECKUN / THEBMATUUECKUID.

B HIWKHIOIO 4YacThb YCJIOBHOIO rpaduueckoro o0o03HaueHus mnpudopa
BIIUCBIBAETCSl €r0 MapKUpOBKa — IH(poBoe WM HUPPOOYKBEHHOE 0O0O3HAYCHHE
HNO3ULMM IO 3aKa3HOW crenuukanuy npoekta. B oTAenpHBIX ciydasx, Korjaa
MO3UIIMOHHOE 0003HaYeHNE MPUOOpa HE TOMEIAETCS B OKPY>KHOCTH, JOMYCKaeTCs

HAHECEHUE €ro BHE MPENeNIOB OKPYKHOCTH (/Ipunoswcenue 7, mo3. 53 [24]).

3.4 IlpaBuiaa  BbINOJHEeHUS] (QYHKIHOHAIBHBIX CXeM  CHCTEM
aBTOMATU3ALUU

OyHKIMOHAJIBHBIE  CXEMbl  CHCTEM  ABTOMATH3AallMA  BBIIOJIHSIIOTCA
COBMEIIEHHBIMM C TEXHOJOTMYECKMMHM WJIM MOHTAXHO-TEXHOJIOTMYECKUMHU
CXEMaMU TEXHOJOTMYECKUX MTPOLIECCOB.

TexHomornueckass cxeMa BBIYEPUMBAETCA [0 XOAY TEXHOJIOTMYECKOIO
mpoiecca ¢ IOMONIbIO YCIOBHBIX o0Oo03HaueHuwil. I[lpu ee BBINOJHEHUH
COOJIOZAaETCSl  COPa3MEPHOCTh HM300paKaeMbIX HA CXEME TEXHOJOIMYECKUX
anmaparoB. Cxema cHaOkaeTcs HEOOXOJUMBIMU HAJIMUCIMH M TIOSICHCHUSIMHU,
TEXHUYECKUMHU XaPAKTEPUCTUKAMU TEXHOJOTMYECKON allapaTyphl.

[Tpubopsl 1 cpencTBa aBTOMATU3AIUMU W300PAKAIOTCS HA CXEME C IMOMOIIbIO
CTaHJAPTHBIX N300paKEHUM.

B mpakTuke MPOMBIIUIEHHOTO MPOEKTUPOBAHUS TIPUOOPHI M  CHUCTEMBbI
aBTOMATH3allMM Yallle BCEro pa3MENIalOTCA B TI0JE€ TEXHOJOTHUYECKOW CXEMBI

HEIMOCPEICTBEHHO OKOJI0 KOHTPOJIUPYEMBIX U PETYIUPYEMBIX apaMETPOB, KAK 3TO
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noka3ano B [Ipunoowcenuu 9 [24].

[Ipy HEOOXOAMMOCTH CHEIHAIBHO BBIIEIUTh CHUCTEMBl aBTOMATH3alluH, B
YaCTHOCTH B Y4eOHOW JOKYMEHTAIUH, MOJB3YIOTCS CIEAYIONUM CIOCOO0M
N300pakeHUsl CUCTEM aBTOMAaTH3aLlUU.

OOo3HayeHHs]  DJIEMEHTOB  aBTOMAaTHYECKUX  YCTPOHCTB,  KOTOpBIE
YCTAHOBJIGHbI HEMOCPEJCTBEHHO Ha TEXHOJOTMYECKUX afmaparax H Tpy-
OomnpoBogax (OTOOpHBIE YCTPOMCTBA, AuadparMbl, TEPMONAPhl, UCIOJHUTEIbLHbBIC
yCTpPOWCTBA U [p.), HAHOCAT HA M300paKEHUSAX ammapaToB U TPyOONpPOBOAax B
MECTaX, COOTBETCTBYIOLINX UX JEHCTBUTEILHOMY PACIIOIOKEHHUIO.

OO0o3HayeHne Bceil OCTaJIbHOM ammaparypa aBTOMAaTH3alud (MEpPBUYHBIE,
BTOPUYHBIE W PETYIUPYIOMUE TPHOOPHI, (HYHKIMOHAIBHBIE OJOKH, CHCTEMBI
CUTHAJIM3AIMM, BBIYMCIUTEIbHBIE YCTPOMCTBA M JIp.) CHOCST B HW)KHIOIO 4acTb
cxembl. [lpudyemM BHONb JIMCTa BBIUEPUMBAIOT JIBA MPSAMOYTOJBHUKA, YCIOBHO
n300pakarolue MECTO PacloIOKEeHUsI anmaparypbl aBToMaTu3anuu (1o MecCTy, B
OTEepaTOPHOIL).

[Tpubopel 1 ycTpoiicTBa CUCTEM aBTOMATH3aLlMU COCAUHSIOT MEXIYy COOOM
CIUIOIIHBIMHM JIMHUSMHU CBSI3H, TO3BOJISIIONIMMH TPOCIEAUTh BCE COCTUHEHUS
pruOOpOB.

B ciydae CHOXHBIX MHOTOKOHTYPHBIX M MHOTODJIEMEHTHBIX CXEM C
MPOTSHKEHHBIMU  TIEPECEKAIOLIUMUCS COSAMHUTEIbHBIMA JIMHUSMH JTOITYCKAETCsI
Ul COEMHEHUsl MPHOOpPOB MCMOJb30BaTh aJPECHBIM CHOCOO, Kak IOKAa3aHO B
npumepe [lpunoocenuss 10, 11, 12 [24]. Agpec coeaMHEHUN oOIpenessieTcs
nudpaMyu HaTypaJbHOTO pAJa, MPOCTABICHHBIMU HAuyMHAasl CJI€Ba HAIpaBO IO
HIDKHEMY OOpe3y COEAMHUTEIbHBIX JIMHUW M B COOTBETCTBYIOIIMX MECTaX HX
MIPOIOIDKEHUSI.

B HmxHell yacTH yCIOBHOIO H300pakeHHsI MpUOOpa MPOCTAaBISIETCA €ro
no3uuus no cneuupuxanuu. [Ipu ynpomeHHOM cnoco0e M300paKeHUs CHCTEM
aBTOMAaTHU3allMM YKa3bIBa€TCsl HOMEpP KOHTYpa, KaK 3TO MOKa3aHO B [lpunoowcenuu
13 [24], a npu pa3BepHYTOM MOKET YKA3bIBaThCS U MO3UIIMS OTAEIBHOrO npudopa

C BBIICTICHUEM KOHTypa apaOckoil 1udpoit, a mnpubopsl — OYKBOH PYCCKOTO
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andaBuTa, Kak 93TO mokazaHO B [lpunoosicenuu 14 [24] nns KoHTypa 5
aBTOMAaTUYECKOW CUCTEMBl perynupoBaHusi naBiieHus B kojoHHe K-I. Ilpuuem
yKa3aHHbIE HA CXEME TMO3WIIMU COOTBETCTBYIOT MO3UIUSAM IO CHEHU(PHUKAIUU U
O3HAYaIoT JJIs1 JAHHOTO KOHTYpa CIelyIoLIee:

5a — manometp ¢ nHeBMonepenaueid (MC-112), 56 — BropuuHbIii npudop co
cranuueit ynpasinenust (IIB 10.13), 5B — perymupytromue ycrpoiictso (I1P 3.31),
ST — peryJMpyIOLINUI KJallaH.

Bricota uudpsl paBHa 3,5 mMm, Bbicota OykBbl 2,5 Mm. [Ipu uudpoom
MO3UIIMOHHOM 0003HAaYE€HUM MPUOOPOB BMECTO OYKB MCHOIB3YIOT Iupsel: 2-1, 2-
2, 2-3 u t.a. (Ilpunoscenue 15, 16).

Hanmpumep, nmns kontypa 2: 2-1 — tepmomapa, 2-2 — mpeoOpazoBareib
Hopmupyromwmit 111-705, 2-3 — npeoOpazoBatens 3nekTponHeBMaTuueckuid JI1T1-1,
2-4 — BropmuHbIi TpubOOp co cranmuer ympaBienus (IIB 10.19), 2-5 —
perymupytoutue ycrpoiictso (ITP 3.31), 2-6 — perynmupyromuii kinamad. He nator
MO3UIIMOHHBIX O0003HAYEHWN JIMIIHL OTOOPHBIM W TPUEMHBIM YCTPOHCTBAM,
[OCTaBJSIEMbIM BMeCTE€ ¢ MpHOOpoM. THUI M TEXHOJOTMYECKHE XAPaKTEPUCTUKU
JUIE COOTBETCTBYIOIIEH MO3UIIMU MPOU3BOMITCS B CHEIU(PHUKAIMNA HA TPUOOPHI U
CpeACTBa aBTOMAaTH3allMU TEXHOJIOTUYECKOT0 00BEKTA.

B pasnene «Pa3padoTka cxemMbl aBTOMATH3ALMM» TMPUBOAUTCS ONHUCAHUE
OCHOBHBIX PEXKHMHBIX MapaMEeTPOB TEXHOJIOTUYECKOro mporecca. Onpenensercs
nokasareiib  3(G(EKTUBHOCTH  TEXHOJOIMYECKOrO  MPOIEcca,  BBIOMPAIOTCS
nmapaMeTpel  00beKTa, MOJJIeKAIIMe  aBTOMATU3HUPOBAHHOMY  KOHTPOJIIO,
YIPABIICHUIO U CUTHAJIU3AIUU.

BreiOupaercs U 00OCHOBBIBaE€TCS CTPYKTypa aBTOMATHUYECKHX CHCTEM
JOKaJbHOTO KOHTPOJSI W YIPaBICHHUS C YYETOM TMPEABIABISIEMBIX K HHM
TpeboBanuil. Onpenensercs Habop mapameTpoB ais nepenadu B ACY BepxHero
YPOBHS (TEXHOJIOTUYECKOI0 00BbEKTA MIIM KOMILJIEKCA).

[Toka3piBaeTcs, YTO OCHOBHBIM BHJOM aBTOMAaTHUYECKHX CHUCTEM YIIPaBJICHUS
ABJIAIOTCS ~ aBTOMATMYECKME  CHCTEMbl  pPEryaupoBaHusi  (CTaOWUIIM3ALIUN)

TeXHOJIornyeckux mapamerpoB — ACP.
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OOocHOBBIBaeTCs  BBIOOp  OJHO-, JABYX- HMJIM  MHOTOKOHTYPHBIX,
KOMOMHMPOBAHHBIX WK KackagHblx ACP. OTMmeuaroTcsi nmpu BbIOOPE CTPYKTYPHI
O0COOEHHOCTU pa3HbIX MO CI0KHOCTU ACP: mpocTble CUCTEMBI MPUMEHSIOTCS IS
nojJepKaHusl Ha 3aJaHHOM 3HAUEHUHU PEryJIHpPyEeMbIX BEIUYHUH OOBEKTOB, HE
TPeOYIOIIMX BBICOKOI'O KauecTBa MEPEXOAHOro mpoliecca, a 6osee cinoxkubie ACP
NO3BOJISIIOT  YIYYIIWTh KadyeCTBO PEryJMPOBaHUS OCHOBHOM IIEPEMEHHON B
cucTemMax, o0OyafalmuXx OONBIIMM 3ala3/IbIBAHUEM C COXPAaHEHHWEM KauecTBa
pPEryIUPOBAaHUS  BCIIOMOIaTEIbHOM IEPEMEHHOM, COXPaHATh OIpPEACIICHHbIC
COOTHOILIEHMSI MapaMeTpoB, HEOOXOAMMBIE JJIi ONTUMAJIBHOIO YIPABJICHUS
TE€XHOJIOTMYECKHUM MPOLIECCOM.

OOO0CHOBBIBaETCSI HEOOXOAMMOCTH M O0BEM LIEHTPATM30BAHHOTO  WJIH
pacupenenecHHOro KOHTPOJIs TEXHOJIOTMYECKUX NTapaMeTpOB, IPEAYIIPEAUTEIbHOM
Y aBapUHOW CUTHAJIM3AIMH, CXEM 3alUThl U OJIOKMPOBOK i OOecreyeHus
0€3011acHOr0 BEJIEHUSI TEXHOJIOTMYECKOT0 MpoIiecca.

CocraBnsiercss W onuchiBaeTcsl (yHKIMOHAJbHAs CXeMa aBTOMAaTH3AallMH,
OPEJCTABIAIONMIAs COOOM COBMEIICHHYI0 CXEMYy TEXHOJOTHYECKOro Ipolecca
00BEKTa YIpaBJIeHUs U €ro CUCTeMbl aBToMaTu3anuu. Ha GyHkimonansHoil cxeme
n300pakaeTcsi TEXHOJIOTHYECKas anmnapaTypa, MEXaHU3Mbl, CPEJICTBA U CHCTEMBI
aBTomaTtu3auuu B coorBercTBuUU ¢ TpedoBanusimu ['OCT 21. 404-85 «Cucrema
MPOEKTHOW JOKYMEHTAlUU JJsl CTPOUTENbCTBA. Y CIIOBHBIE OOO3HAYCHUS
nprOOpPOB U CPENICTB aBTOMATHU3ALIMH B CXEMAX.

ODyHKIMOHATIbHAS CXE€Ma CHUCTEMbl ABTOMATU3ALlMM  BBIOJHSETCS B
pa3sBEpHYTOM W/WJIM YOPOIIEHHOM M300pakeHUH cpeactB u cucteM KuA c
pa3MmelieHrneM  00O3HAYeHU B  TOJ€  TEXHOJOTMYECKOW CXeMbl MU C
MCIIOJIb30BAaHUEM CPelICTB MUKporpouieccopHoit (MII) TexHukwu.

Onucanue cxembpl aBTOMATH3alUU IMPUBOJMUTCS KPATKO IO XOAY JBHIKCHHUS
ChIpb M OOpa3yroUIMXCS MPOJAYKTOB, YBSI3bIBASI C TEXHOJOTMYECKOW CXEMOM.
Hanpumep, onrcanue MOXET UMETh CIAEAYIOLINN BUI.

«Konmonna K-1 cayxut nns pasgenenus Hedptu Ha ¢pakuuu. Ceipbe

noctymaer B KoJoHHY K-1, mnpeaBaputensHo Harperoe B mneuun II-1  go
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temneparypsl 350 °C ¢ pacxomom 60 kr/uac. TeMmepaTypHbIi PEXMM B KOIOHHE
MOJJICPKUBACTCS ABTOMATHYECKUMHU CUCTEMAaMH PErylaupoBaHusd. Temmeparypa
Bepxa KoJoHHBI mojaaepxkuBaerci ACP pacxoma opomeHus ¢ KOPpEeKUHEer Mo
TEMIIEpAType B BEpXHEN YaCTU KOJIOHHBI (1103. 9).

Temneparypa KyOOBOM YacTu noajaepKuBaeTcsi oAHOKOHTYpHOU ACP 3a cuer
W3MEHEHHUSI pacxo/ia TeIIOHOCUTEIIA, IToaBaeMoro B pubdoiiiep (mo3. 2)».

«Ilokazarenem  3(Q¢EeKTUBHOCTH  Mpollecca  HArpeBaHus  SBJSETCS
Temreparypa tx Ha BBIXOJE U3 TEIUIOOOMEHHHKA, a IEJIbI0 YIpaBICHUS —
NOJJIEPKAHUE ITOM TEMIEPATYPHI HA ONPEAEITCHHOM 3HAYEHUH.

3aBUCHMOCTD tx OT psjia TMapaMeTpoB IMpolecca MOXKET ObITh HaiijeHa u3
YPaBHEHMS TEIUIOBOr0O OajlaHca (TOTEpH TEIUIA HE YUUTBIBAEM ):

G

x " Cx (tx _tx') = Gr -C. '(try _tru) ' (11)

G, -c -(t -t
t“= T F(F F)+t’

* GX -CX * ’ (12)

rae Gr, Gx — pacxoapl TOPSYETO M XOJIOAHOTO TETUIOHOCHUTEICH;

Cr, Cx — YJICJIbHBIE TEIIOEMKOCTH TOPSYETro U XOJIOIHOTO TETJIOH OCUTEIEH;

t-, tx — TeMIepaTypsl TOPSYETO U XOJIOTHOTO TEIMJIOHOCHTEIICH Ha BXOJIE;

t, t — TeMIeparypbl TOPAYEro U XOJ0AHOIO TEINIOHOCHTENEH Ha BBIXOJIE.

Kpome TOro, M3BeCTHO, YTO KOJMYECTBO TEIUIA, MEPEAaBaeMoOro OT OJHOTO
TEMJIOHOCUTENST JIPYroMy, a, CJIEAOBAaTeIbHO, M WX KOHEYHBIE TEMIIEPaTyphI,
3aBUCAT OT KO3(p(UIMEHTAa TEeIIoNnepeayl MU TMOBEPXHOCTH TEII00OMEHa.
Koaddumnuent Tternonepesaun M3MEHSETCS HE3HAUUTENBHO, MOITOMY YCIOBHO
OyleM cuHuTaTh €ro MOCTOSHHOW BennuyuHOM. [ToBEpXHOCTH TEmIo0OMEHa Takke
SIBJISIETCS] IOCTOSSHHOM BEJIMYMHOM.

Pacxon Gr MOXHO CTaOWIM3UPOBATH WM HCIOJIB30BaTh JUIsI BHECEHUS
3((PEKTUBHBIX PETYIUPYIOMINUX BO3AECHCTBUM.

Pacxon Gx ompenensieTcs ApYrMMH TEXHOJOTWUYECKMMHU TPOIECCAMH, a He
IIPOIECCOM HArpeBaHUs, MOITOMY OH HE MOXET ObITh HM CTAaOWJIM3UPOBAH, HH

UCIIOJIb30BaH /il BHECEHMsS] 3((EKTUBHBIX PpEryaupyrommx Bosaenctuil. [lpu
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u3MeHeHnn pacxoga Gx B TEI0OOOMEHHHMK OyAyT TMOCTyHaTh CHIIbHBIC
BO3MYILICHHUSI.

Temneparypsl TEIUIOHOCHTENEH 1, tx, a TakkKe MX yeIbHbIE TEIUIOEMKOCTH
Cr, Cx OIPENEISIIOTCS TEXHOJOTMYECKHMMM PEKMMAMM JAPYTUX IPOLIECCOB, a HE
IPOLECCOM HArpeBaHMs, IMOATOMY CTAOWJIM3UPOBaTh WX WM H3MEHATh MpU
BEJICHUH IPOIIecca HarpeBaHUs HELEeIeco00pa3Ho, a MHOTA U 1K€ HEBO3MOXKHO.

Temmeparypa t. sBIsETCS BBIXOAHBIM MApaMETPOM TIPOIlecCa M HE MOMKET
BIIUATH Ha tx .

Bo3mymatonmumMu  BO3ACHCTBUSMH ~ MOTYT  OBITh  TaKkKe H3MEHEHUE
TEMIIEPATypbl OKPYXKAIOIIEH Cpelbl MW CBOMCTB TEIUIONEPEAAIONIEN CTEHKH
BCJIE/ICTBUE OTJIOKEHHUS HA HEW COJIEH, a TAaK)KE U3-3a SIBJICHUS KOPPO3HH.

AHanmu3 00beKTa YIpaBJICHUs MOKa3ald, YTO OOJBIIYI0 YaCTh BO3MYILAIOIIUX
BO3JICHCTBUI HEBO3MOKHO YCTPAHUTB. B CBA3M C 3THM B Ka4E€CTBE PETYIUPYEMOU
BEJIMYMHBI CJIEMyeT Oparh TeMIeparypy tx, a peryampyroouiee BO3ICHCTBHE
BHOCHUTh TyTeM HU3MEHeHHus pacxoja Gr, 4TO OCYIIECTBISETCS OJHOKOHTYPHOM
ACP temneparypsl (1mo3. 3), BKItoUaromnieid B ceOsl MEPBUUYHBIA M3MEPUTEIbHBIN
npeoOpazoBaTeb (YyBCTBUTEIBHBIM 3JIEMEHT) ISl U3MEPEHUs TeMIepaTyphl,
YCTaHOBIIEHHBIN MO MecTy (1103. 3-1); mpeoOpa3oBaTenb curHaia, YCTAaHOBICHHBIN
Ha 1uTe (BXOJHOW CHUTHAl DJICKTPUYECKHM, BBIXOAHOM CHUTHAJI TOXKE
anekTpuueckui) (mo3. 3-2); perymatop, Bxomsmmii B cocraB  MIIK;
npeoOpa3oBaTesib CHUTHajga, YCTAHOBJIEHHBIM Ha 1mUTe (BXOAHOW CHUTHAN
ANEKTPUYECKUH, BBIXOJHOM CUTHAJ MHEBMATUYECKH) (1103. 3-3), peryaupyronumi
KiamaH (11o3. 3-4).

B kauecTBe KOHTPOJMPYEMBIX BEJIUYMH CIeyeT OpaTh pPacxojbl
TEMJIOHOCUTENIEH, UX HadaJbHbIE U KOHEUHbIE TEMIIEpATyphbl U JaBJIEHUA. 3JHAHUE
TEeKYIIMX 3HAYEHUW OTHUX TMapaMeTpoB TpeOyeTcs MJisi HOPMaJbHOTO ITyCKa,
HaJIQJKM U dKCIuTyaranuu mporecca. Kpome Toro, pacxon Gx u Temreparypy tx
TpeOyeTcst 3HaTh JJIs ONEPATUBHOIO YIPABICHUS MPOLIECCOM.

JInst KOHTpoOJsi pacxofa ropsyero TEIUIOHOCHUTEIS UCHOJIb3YeTCs] KOMIUIEKT

cpenctB  aBromarusanuu  (mo3. 1), BKIoyaromuid B ce0s  TIEPBUYHBIN
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M3MEPUTENBHBIN MpeoOpa3oBaTeNb (4yBCTBUTEIBHBIA 3JIEMEHT) ISl U3MEPECHUS
pacxoja, yCTaHOBJIEHHBIN 1Mo MecTy (mo3. 1-1); mpubop aist u3MepeHus: pacxoja
OeCIIKaJIbHBIA C JUCTAaHUMOHHOW Ieperayedl NOKa3aHWM, YCTAHOBJIEHHBIM 110
Mecty (1mo3. 1-2); mpeoOpa3oBaTeilb CHTHAJIA, YCTAHOBJICHHBIH Ha IIHUTE (BXOIHOMN
CUTHAJI 3JICKTPUYCCKUH, BBIXOTHOM CUTHAI TOXKE JIEKTpUIecKuii) (mmo3. 1-3).

JInst KOHTPOJSL IaBJICHUS] TOPSIYETO TEIJIOHOCUTENST UCIOJIb3YETCS KOMILIEKT
CpeICTB aBTOMaTu3alMu (1Mo3. 2), KOTOpbIA BKIOYaeT B ceds mpubop s
M3MEpeHns AaBieHUs (pa3pekeHrs) OeCIIKANbHBIN ¢ TUCTaHIMOHHOW Mepenaveil
MOKa3aHUM, YCTAHOBJEHHBIM Mo MecTy (mo3. 2-1); mpeoOpa3zoBaTenb CHUrHama,
YCTAHOBJIEHHBIN Ha IIUTE (BXOIHOW CUTHAN BJEKTPUYECKUM, BBIXOJHOW CUTHAJ
TOXKE JIEKTPUICCKHiA) (T103. 2-2).

st KOHTpOJISI pacxoJa XOJIOAHOTO TEIUIOHOCUTENS MCIIOIb3YETCSI KOMIUIEKT
CpeICTB aBTOMartu3anuu (Mo3. 5), BKIOUYalONMA B ce0sl  TMEepBUYHBIN
U3MEpUTENbHBIM TIpeoOpa3oBaTelib (YyBCTBUTEIBHBIN AJEMEHT) IJIs HU3MEPEHUS
pacxojia, yCTaHOBJIEHHBIN 1Mo MecTy (1mo3. 5-1); npubop uisi U3MepeHus pacxojia
OCCIIKAJIbHBIA C JUCTAHIIMOHHOW Tiepenayell MOoKa3aHWW, YCTAHOBJIEHHBIA I10
Mecty (1mo3. 5-2); mpeobpa3oBaTesib CUTHANIA, YCTAHOBJICHHBIN Ha IIUTE (BXOIHOM
CHUTHAJI DJICKTPUYCCKUM, BEIXOIHOM CUTHAII TAKXKE DJICKTPHUUECKHii) (1103. 5-3).

JI1s1 KOHTPOJIA IaBJIEHUS XOJIOJAHOT'O TEIJIOHOCUTEN S UCTIONb3YETCS KOMILIEKT
CpeACTB aBTOMaTH3aluu (1mo3. 4), KOTOphIA BKIOYAeT B ceds mpubop s
U3MEpEeHUs JaBiieHUs (pa3pexeHus) OeCUIKaIbHbIN ¢ TUCTaHIMOHHOW Mepenaveit
MOKa3aHWI, YCTAaHOBJIIGHHBIH MO MecTy (1mo3. 4-1); mpeoOpazoBarens CUTHAIA,
YCTAHOBJICHHBIN Ha IMUTE (BXOJHOM CUTHAJ 3JIEKTPUYECKUM, BBIXOJIHOM CHUTHA
TaKXKe AJIEeKTprUecKui) (1o3. 4-2).

Jns KOHTPOJS HAYaIbHBIX M KOHEUHBIX TEMIEPATYp TEIJIOHOCUTENICH
UCIOJIb3YeTC KOMIUIEKT CPEJICTB aBTOMaTH3aluu (1o3. 6), KOTOpPbIi BKIIIOYAET B
ceOsl MepBUYHBIA U3MEPUTENBHBIN TTpeoOpa3oBaTelib (UyBCTBUTEIbHBIM JIEMEHT)
IUIT M3MEPEHMsI TeMIIepaTypbl, YCTAHOBJICHHBIA 1O MecTy (mo3. 6-1, 6-2, 6-3);
npeoOpa3oBaTeb CUTHAja, YCTAHOBJIEHHBIM Ha IIUTE€ (BXOAHOM CHUTHAN

DIIEKTPUYCCKHH, BHIXOTHON CHTHAI DJIEKTPUUYCSCKHi) (1103. 6-4).
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3HaHUE TEKYIIUMX 3HAUYECHHUH 3TUX MapamMeTpoB TpeOyeTcs i HOPMAIbHOIO
ycKa, HaJaJKd M 3KcIulyatauuu nponecca. Kpome Toro, pacxon ropsdero
TEIJIOHOCUTENSI HEOOXOAUMO 3HaTh JUIA pacuera TEXHUKO-3KOHOMHYECKUX
IIOKAa3aTeseH, a pacXxo/] XOJO0AHOr0 TEIUNIOHOCUTENS U €ro TEMIIEPATypy Ha BBIXOJE
— JUIs1 OIIEPATUBHOTO YIIPABJIECHHUS IIPOLIECCOM.

CurHaM3aIiy HOUICKUT TeMIleparypa ty’ Ha BbIXOJE U3 TEIUIOOOMEHHHKA, a
TaK)Ke IMpeKpalleHnue MoJayu TeruioHocurensa. Kpome Toro, J0mKHO OBIThH
MIPEAYCMOTPEHO YCTPOMCTBO 3aIlUTHI, KOTOPOE MEPEKPOET JIMHUIO TOPSYErO
TEIJIOHOCUTEIIS B CIIydae MPEKPAIEHUs TOJa4y MPOJYKTa.

3akaHUMBAaeTCs  ONUCAaHUE  (PYHKIMOHAIBHOM  CXeMbl  Ha3HAYCHHEM,
OPUHATBIMU ~ CIIOCOOAMM  3allUTHl  O0OPYAOBaHHUSA, CXEM  CUTHAJIU3allUH,

OJIOKMPOBOK.

TEMA 9. TIPOEKTUPOBAHHME TPYBHBIX ITPOBO/IOK

4. Bb10Op 1 000CHOBaHHE CPEACTB ABTOMATH3 AU

B aToM paznene Heo6X0uMO 000CHOBATh CIIEIYIOIIUE BOMPOCHI:

1. Beibop mnapaMerpoB mpoliecca, MOMJICKAIMX KOHTPOJIO, 3allUTe U
CUTHAJIM3ALIIH.

2. Bribop Touek (MecT), B KOTOPBIX HEOOXOAMMO KOHTPOJIUPOBATH
napaMeTpsbl, XapaKTEPU3YIOIIUE X0 TEXHOJIOIMYECKOr0 Mpolecca.

3. BbiOop u 000CHOBaHME METOJOB KOHTPOJIA W THUIOB INPUOOPOB U HUX
KPaTKYIO XapaKTEPUCTHUKY.

4. B cmyyae He0OX0IMMOCTH 0OOCHOBATH Pa3pabOTKy HOBBIX J1aTYHKOB.

HeobxoguMo, d4TOOBI mpeaycMaTpuBajiCsi KOHTPOJb BCEX OCHOBHBIX
napaMeTpoB, XapaKTEPU3YIOIIUX XO/1 TEXHOJIOTHYECKOr O Ipoliecca.

O0s13aTeIbHOMY KOHTPOJIIO MOAJIEKAT PACXOAbl ChIPbSl, TOTOBOW MPOAYKIIUU
U €€ Ka4eCTBO, Pa3JIMYHBIX XMMPEAreHTOB, 00ECIIEUNBAIOIIUX ONTUMAIBHBIA X0/

TEXHOJOTMYECKOT0 IMpollecca; NaBlEHUE, TeMmIleparypa W YPOBEHb XKUIKUX U
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CHIIYYHUX BEIIECTB B TEXHOJOTMYECKUX anmapaTrax; Harpy3ka (ycuiue) Ha
MOJIBUKHBIE AJIEMEHTHI TEXHOJIOTMUYECKUX YCTAHOBOK U JIp.

Ha ocHoBanuu TpeboBaHU K aBTOMaTU3allUU TEXHOJIOTHYECKOT0 Mpoliecca u
OTbITA DJKCIUTyaTallid TPOMBIIIJICHHOW YCTaHOBKM HEOOXOJMMO OOOCHOBAaTH W
BBIOpAaTh C Y4YEeTOM CHelu(PUKH TMpolecca THUIBl PETYyIsSTOPOB, MPUOOPOB,
NEPBUYHBIX  HM3MEPUTEIBbHBIX  mpeoOpa3oBareniel,  UCHOJHUTEIBHBIX U
PETYIUPYIONIUX  YCTPOUCTB, CpPEACTB  JUCTAHIMOHHOTO  YIpaBJICHHUS,
CUTHAIN3aLINH, 3a1IUTHI.

Bbibop  TeXHMYECKMX  CpPEACTB  OmpenessieTcss  TpeOOBaHUAMHM U
OCOOCHHOCTAMHM  TEXHOJIOTMYECKOTO  TIPOIecca,  TEeXHUKO-DKOHOMHYECKUMU
XapaKTePUCTUKAMU CPEACTB M CHUCTEM aBTOMATH3allMM W MPOU3BOAUTCSA IO
KaTajoraM 1 CIpaBOYHHKAM.

[Ipu BbIOOpE W OOOCHOBAHWU CPEJICTB aBTOMATHU3AIMU CIEAYET YYUTHIBATH,
YTO JJISl TOKApO- U B3PBIBOONACHBIX TEXHOJOTMYECKUX IMPOLIECCOB MPUMEHSIOT
MTHEBMATUYECKUE TEXHUYECKUE CPEJICTBA, HO TNPHU BBICOKMX TPEOOBAHUSX K
OBICTPOJICHCTBUIO W 3HAYUTEIBHBIX PACCTOSHUAX MEXKIY HMCTOYHUKAMH U
MPUEMHHUKAMH CUTHAJIOB MH(OpMaLIMKY IPUMEHSIIOT, KaK MPaBUIIO0, DIICKTPUUIECKHUE,
JIOCTOMHCTBAMH KOTOPBIX SIBJIIFOTCSI IPOCTOTA U OTHOCUTENILHO HU3KAsi CTOMMOCTb.

[Ipu BBIOOpE CIEAYyEeT TaKXKe CTPEMUTHCS K TMPUMEHEHUIO OJHOTHUITHBIX
TEXHUYECKUX CPEICTB, MPEATOYTUTEIHHO YHUDHUIIMPOBAHHBIX KOMILJICKCOB,
XapaKkTepU3yIIIMXCsd  MPOCTOTOM  COYETaHHs, B3aMMO3aMEHAEMOCTBIO U
yIO0OCTBOM  KOMIIOHOBKH. VICIONb30BaHWE  OMHOTHUITHBIX  CPEACTB  JaeT
3HAYUTEIbHBIE JKCIUTyaTallMOHHBIE MPEUMYIECTBA KaK C TOYKU 3pEHHUS HX
HACTPOMKHU, TaK U MPU TEXHUYECKOM OOCITYKUBAHUU, PEMOHTE.

B nmpoektupyeMble CHCTEMBI aBTOMAaTH3allMd HEOOXOAMMO 3aKJIaJIbIBATh
TEXHUYECKHE CpEACTBA C TEM KIACCOM TOYHOCTH, KOTOPBIA OIMpEAEISIeTCs
JEeUCTBUTENBHBIMU TPEOOBAHUSIMHU OO0BEKTa aBTOMAaTu3aiuu. Kak W3BECTHO, 4eM
BBIIE KJIACC CHUCTEMbl M3MEPEHHS, TEM BBIIIE €ro CTOMMOCTb, CJIOKHEE

SKCILTyaTalysl.
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KonnyecTBO TEeXHHMUECKHX CPEICTB M HUX pa3MelIeHUE JODKHO OBITh
OrpaHUYEHHBIM. M3nuimek anmaparypsl SIBISIETCS HE MEHEE BPEIHBIM, YEM €€
HEJIOCTATOK: YCJIOXKHSET HKCIUTyaTalllio, OTBIEKAET BHUMAHHUE OOCITYKXUBAIOIIETO
nepcoHasia OT HaOJMIOJEHUI 3a OCHOBHBIMHU NPUOOpaMH, ONPECNSIOIIUMU X0
TE€XHOJIOTMYECKOT0 MPOLECcCca, YAJIMHIET CPOKM MOHTaKHBIX pabOT, yBEIHMYHUBAET
CTOMMOCTb aBTOMAaTU3MPOBAHHOTO OOBEKTA.

KoHKpeTHblE THUIIBI CpPEACTB aBTOMATHU3AllMM  BBIOMPAIOT C  yYETOM
0COOEHHOCTEM TEXHOJIOTHYECKOr0 IMpollecca M €ro mnapaMmeTrpoB. B mepByro
ouepenb MPUHUMAIOT BO BHUMaHuUE Takue (AKTOphl, KaK TOXKapo- U
B3PBIBOOITIACHOCTh, ArpECCUBHOCTh M TOKCHYHOCTH CPEIbl, YUCIIO IapaMeTpOB,
YJacCTBYIOIIMX B YMNPaBIECHUHU, U UX (U3UKO-XMMHUYECKHE CBOMCTBA, HATBbHOCTH
nepelayd CUTHAJIOB HMHQOpMallMd M YIpaBJiCHHS, TpeOyeMble TOYHOCTh H
obicTpojeiicTBUEe. OTU (HAKTOPhl OMPEICISAIOT BHIOOP METOJOB HM3MEPEHUS
TEXHOJIOTUYECKUX MapaMeTpoB, TpeOyeMble (PYHKIMOHAIbHBIE BO3MOXHOCTHU
PErynsITOpOB U MPUOOPOB (3aKOHBI PETyIMPOBAHUsA, MMOKa3aHUE, 3alUCh U T.1.),
JMana3oHbl U3MEPEHMSI, KIACChl TOUHOCTH, BUJI M CTAHIIMOHHOM NIEpEeJadyu U T.JI.

Konkpernbie npuOopbl U cpeAcTBa aBTOMAaTH3alMU CIEAYeT MOAOUpaTh MO
cnpaBouHOi1 suteparype [12-19], ucxoas u3 caeayronmx cooopakeHMi:

- Uil KOHTpPOJSL M PEryjIMpoBaHMs  OJMHAKOBBIX  MapaMeTpoB
TEXHOJOTMYECKOIro Ipolecca HEOOXOAUMO NPHUMEHATh OJHOTHUITHBIE
CpelICTBAa aBTOMATHU3aIl1H, BbIITyCKaeMble CEPUITHO;

- npu OONBLIIOM YHCIIE OJMHAKOBBIX IAapaMETPOB PEKOMEHIYETCs
IPUMEHSATH MHOTOTOYEYHBIE PUOOPHI;

- IpH  aBTOMATU3allMM  CJIOXKHBIX  TEXHOJOTMYECKHX  IPOLECCOB
HEOOXOIMMO UCIOJIb30BaTh BEIUUCIUTEIBHBIE U YITPABIISIIOIINE MAIIUHBL;

- KJIacC TOYHOCTH MpPHUOOPOB JOHKEH COOTBETCTBOBATh TE€XHOJIOTMYECKUM
TpeOOBaAHUSIM;

- JUIsl aBTOMAaTU3allMM TEXHOJIOTMYECKMX aIlaparoB C arpecCUBHBIMU

cpenaMu  HEoOXOAMMO TMpelycMaTpuBaTh YCTAHOBKY CHEIMAIbHBIX
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npuOOpoB, a B Clydae TMPUMEHEHUS TMPUOOPOB B HOPMAIHLHOM
UCIIOJIHEHUHU HY)KHO 3aIlUIIATh UX.

Br16upast 7aTYUKU U BTOPUYHBIE IPUOOPHI JIJIs1 COBMECTHOM paboThI, CIeyeT
oOpaiatbh BHUMaHHE Ha COTJIACOBAHME BBIXOJHOTO CHUTHAJIa ATYMKA U BXOJIHOTO
CUTHaJIa BTOPUYHOTrO mpudopa.

[Ipu BeIOOpE MaTYMKOB M MPUOOPOB ClieayeT oOpaliaTth BHUMaHWE HE TOJIBKO
Ha KJIACC TOYHOCTH, HO W Ha JaMama3oH wusMepeHus. CilenyeT IOMHHTH, YTO
HOMUHAJbHBIC 3HAYCHUS TapaMeTpa JOHKHBI HAXOAWTHCS B TOCIETHEH TpEeTH
JManazoHa U3MepeHus JaTurka Wi npudopa. [Ipy HEBBIMOIHEHUH 3TOTO YCJIOBUSA
OTHOCHUTENIbHASI TIOTPEIIHOCTh HW3MEPCHUs IapamMeTpa 3HAYUTEIIbHO MPEBBICUT
OTHOCUTENIbHYIO TPHUBEACHHYIO TMOTPEUTHOCTh JaTdyuka wuiu mpubopa. Takum
o0pa3oMm, HE ClelyeT BbIOMpATh JUANa30H HU3MEPEHUS C OOJBIIMM 3alacoM
(ocTaTOYHO WMETh BEpXHHMI TMpeAen u3MepeHus, He Oonee vem Ha 25%
MPEBBIIAIONTMNA HOMUHAIBHOE 3HAUCHUE [TapaMeTpa).

[TpuBomUTCS KpaTKas XapaKTepUCTHKA BRIOPAHHBIX TEXHHUECKUX CPEICTB.

K npumepy, pasgen «Bwsibop UM 000CHOBaHHE COBPEMEHHBIX CPEJICTB
aBTOMAaTH3aIU» OYACT HMETh CICIYIOITUI BU]I.

"Bvibop u obocHosanue cpedcms uzmepeHus pacxood

B XuMH4ecKol TPOMBILUIEHHOCTH ISl U3MEPEHUSI Pacxola HCIOJIb3YIOTCS
pacxofoMephl TMEPEMEHHOTO IMepenaaa MaBJICHUS, PACXOJOMEPHI TOCTOSHHOTO
nepenajga JaBjIeHUsl, pacxoiOoMepbl MEPEMEHHOI'0 YPOBHS, 3JIEKTPOMArHUTHBIE
pacxogomepel U T.1. Ha ocHoBanuum npeznenoB usmepenus (Dy — ycnoBHbIi
npoxox, B MM; Dy = 150 MM, Py — ycioBHOe naBienue, B Kre/cm?, Py = 6 kre/cm?)
JUISET  U3MEPEHUs] pacxojla Ha JIMHUU T[OJa4d  XOJIOHOTO U  TOpSYEro
TEIJIOHOCUTENICH B KadecTBe NEPBUYHOrO NpHOOpa HCHoib3yeTcs amadparma
kamepHas JIK6-150 T'OCT 26969-86 (mo3. 1-1, 5-1), mpenHasHadcHHas st
U3MEpEHUs pacxoja >KHAKOCTEH, Ta30B WM IMApOB IO METOMY IEPEMEHHOTO
nepenaga gaBieHUs B coorBeTcTBUU ¢ PJI 50-213-80 «M3mepeHue pacxomoB
KHUIKOCTEH, ra30B U MapOB CTaHIAPTHBIMH ArapparMaMu B cocyaamMmu». Marepuan

kopnyca: cranb 20, cramp 35. Marepuan aucka: crans 12x17,12x18 HIO0T.
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Nzrorosurenu AOM, PAOT, UKM, TO3D3, 110T, UOAOH, Y311, HIIKD [14].
N3mepenue pacxoma mo METOAY MEPEMEHHOIO IMEpenana JaBJICHUS OCHOBAHO Ha
TOM, YTO PAaCXO]l 3aBUCUT OT MEpernajia JAaBICHUsS OOpa3yIOIIErocs B CyXKarolleM
YCTPOWCTBE B pE3yJIbTaT€ YaCTUYHOrO IMEpPEeXo/la MOTECHUHAIbHON SHEPrud B
KHUHETHYecKyr0. BbeiOop naHHOW nuadparmMbl OOYCIIOBIEH HU3MEPSIEMON Cpenoi,
YCIOBHBIM JaBlienreM Py = 6 krc/cM2, yenoBHBIM 1poxoaom Dy = 150 mm.

Curnan ¢ quadparMbl TOCTyMmaeT Ha mpeoOpa3oBaTeilb Pa3HOCTH JlaBlicHU. B
MOCJIETHEE BPEMS B TIPOMBIIUICHHOCTH TOJTYYUIIN PACTIPOCTPAHCHHUE TPUOOPHI JIS
u3Mepenus: aasieHus «Candupy», B KOTOPbIX B KadyeCTBE YYBCTBUTEILHOI'O
AJIEMEHTAa CILYKUT candupoBas MeMOpaHa c HaIbUICHHBIMU
MOJYIIPOBOAHUKOBBIMU  COMPOTUBIICHUSIMU. BozgeiictBue  u3mepsieMoro
napaMmerpa, IpeoOpa3oBaHHOE B YCHUJIME, BBI3bIBACT M3MEHEHHUE HANPSHKEHHOIO
COCTOSIHUSI TE€H30pPE3UCTOPOB, JKECTKO COEJUHEHHBIX C YYBCTBUTEIIbHBIM
AJIEMEHTOM TEH30MOJYJISl, KOTOPBIM pa3MEIleH BHYTPH H3MEPUTEIHHOTO OJIOKa
NEPBUYHOIO mpeoOpazoBaTens. M3MeHEHUE CONPOTUBICHHUS TEH30PE3UCTOPOB
npeoOpasyercsl B TOKOBBIN BBIXOTHOW CUTHAI.

[TockonbKy Ha JMHUM MOAAYU XOJIOJHOTO W TOPSYEro TerioHocurtener AP
(mepeman MaBIEHUS HA CYXKaloIeM ycrpoiictee) cocrasmser 0,1 krc/cm? =
~ 0,01 MIla = 10 xIla, To BepxHmii mipenen u3mepeHus: nowkeH ObiTh 12,5 klla,
T.€. B KayecTBe MpeoOpas3oBarelisi pa3HOCTH AaBiieHUl BbiOMpaem Candup-22M-
JJL TV 25-2472.0049-89 monens 2430 ¢ BepxHuM mpenenom usMepenus 16 xlla
(mpenenpHO JomyckaemMoe pabouee n30bITOUHOE AaBieHue 16; 25 MIla) (mmos. 1-2,
5-2). IlpeoOpa3oBaTens NpeaHa3HAuYEH [l pabdOThl B CUCTEMaX aBTOMAaTUYECKOTO
KOHTPOJIS, PETryJIMpPOBAaHUS W YIPaBJICHUS TEXHOJOTMUYECKUMH IMpOLeCCaMUu U
o0ecrieurBaeT HeMpePhIBHOE MTPeoOpa3oBaHUE PA3HOCTH TABICHUN HEUTPATIbHBIX U
arpecCUBHBIX Cpel B YHU(HUITUPOBAHHBIA TOKOBBIH BBIXOIHOW cUrHaN [14].

biox mpeoOpaszoBanusi curHainoB, uckpo3amuthel u nutanust bIIC-90K TY25-
7439.0016-90 (mo3. 1-3, 5-3) oOecreunBaeT JMHEAPU3AIUIO CTATHYCCKON

XapaKTEPUCTUKH MPeoOpa3oBaTes MpU U3MEPEHUH pacxoja o METoAy nepenaaa
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JABJICHUS HA CYXKAIOIIEM YCTPOWCTBE. YHHU(HUIIUPOBAHHBIC BBIXOIHBIE CHUTHAJIBI
nocrosinHoro toka: 0-5; 0-20; 4-20 MA. Hanpsokenue nuranus — 200 wim 240 B.

Msrorosutens AOM [18].

Buvibop u obocnosanue cpedcmes usmepenus oasnenus

Ha ocHOBaHMM mapamMeTpoB TEXHOJIOTUYECKOro Ipoiiecca (aBIeHUE Ha
JIMHMM TIOJAYM XOJIOJHOTO M TOPSYEro TEIIOHOCUTENEH COCTaBiIseT 6 Kre/cm? =
~ 0,6 MIla, T.e. BepxHUl mpeaen u3MepeHus: Mpeodpa3oBaTessl JODKEH ObITh HE
6omnee 0,75 MIla) B kauecTBe mpeoOpa3oBaTesi H30BITOYHOTO TaBICHUS BHIOUpaeM
Candup-22M-I1 TY 25-2472.0049-89 momens 2150 42 1281 5487 (mo3. 2-1, 4-1)
c BepxHuM tmpeaenoM usmepeHus 1,0 Mlla (mpenen nomyckaemoil OCHOBHOM
norpemHocTd 0,25; 0,5%), KOTOpBIM TpeaHa3HaueH g paboThl B CHCTEMax
ABTOMATHYECKOTO KOHTPOJISA, PETYJIHPOBAHUS U YIPABICHUS TCXHUYCCKUMU
nporeccaMu U 00€CIeurMBaeT HEMPEPhIBHOE MPeoOpa3oBaHue MU30BLITOYHOTO
JABJICHUS HEUTPAIbHBIX M arpeCCUBHBIX Cpell B YHU(DUIIMPOBAHHBIA TOKOBBIH
BBIXOAHON curHai. Beixomuout curHait: 0-5; 4-20 MA. Ilutanme mOCTOSHHBIM
TokoM 36 B. I'abGaputhbie pazmepsl —112x245x110 mm. Macca He Gosee 3 Kr.
Mzrorosutens HIITIC, Y311, YKM [18].

brok mpeoOpazoBaHusi cCUrHaIOB, UCKpo3amuThl U tutanust BIIC-90IT TY25-
7439.0016-90 (mmo3. 2-2, 4-2) obecrieyuBaeT MOJydeHUE JTIMHCHHOW 3aBUCHMOCTH
Mexay (OpPMHUPYEMBIM BBIXOJHBIM YHU(PUIIMPOBAHHBIM TOKOBBIM CHUTHAJIOM H
M3MEpSEMbIM  TIapaMeTpoM  (JaBJ€HUE, YPOBEHb, PA3HOCTh  JaBJICHUN).
YHubUIMpoBaHHBIC BBIXOJAHBIC CUTHAIIBI MOCTOsTHHOTO Toka: 0-5; 0-20; 4-20 MA.

Hanpsoxenune nuranusa — 200 unu 240 B. M3roroButens AOM [18].

Buvibop u obocrnosanue cpedcme usmepenusi memnepamypbl
Ha ocHoBaHMM mapaMeTpoB TEXHOJOTHYECKOTO Tporecca (TeMmieparypa
t” = 120 °C) BoiOMpaeM B KayecTBE CPEICTB M3MEPEHUS TEMIIEPATYPHI
TEPMOMETPBI COITPOTUBIICHUS, TTPUHITUTT ICUCTBHS KOTOPHIX OCHOBAaH HA CBOMCTBE

MCTAJUIOB U IOJYIIPOBOAHHUKOB HU3MCHATH CBOC JJICKTPHUYCCKOC COIIPOTHUBIICHHC
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Mpyl W3MEHCHHHM TeMmIeparypbl. Jls wu3MepeHus TeMmIepaTypbl HarpeToro
IpOAYKTa MCIOIb3YETCS TEpMOIpeoOpazoBaTeib conpoTuBieHuss Meanbii TCM-
0193-01, TY 311-00226253.035-93 (mmo3. 3-1). O mpeaHazHa4YeH I U3MEPEHUS
TEMIIEpaTyphl Ta3000pa3HBIX W JKUJIKUX Cpeld B Pa3IUYHBIX OTPACIAX
MPOMBINITIEHHOCTH. Pabounii 1uanazoH u3MepseMbIxX TeMrneparyp: oT Munyc 50 1o
180 °C. Marepuain 3amuTHON apmarypsl — cranb 12X 18H10T wmm 08X13. Ananor
TCM-1088, TCM-0879 (JID). U3roroutens UTII, UKM, T1OT [15].

Hcxons u3 mpenenoB U3MEpeHHs EPBUYHOIO Mprudopa i Mpeodpa3oBaHUs
CUTHAJIOB OT TEPMOIJIEKTPUUECKUX Mpeodpa3zoBaresiell U TepMonpeodpa3oBaTeeit
CONPOTHUBJICHHUS B YHU(DUIIMPOBAHHBIA CHTHAJI TIOCTOSHHOTO TOKa BBIOHMpaeM
HOpMUPYIOLTHII TpeobpazoBarens Temmneparypsl HIIT-2, TY 4227-028-10474265-
98 42 2710 momenpy HIIT-2.1 (mo3. 3-2). BbIxoaHO#M CHUI'HAl IMOCTOSHHOTO TOKA:
0-5; 4-20 MA. Jlunanazon usmepenus: or munyc 50 go 200 °C. I'aGaputHble
pa3mepsl: 145x61x32 mm. M3rorosurens HIITIA [17].

78 KOHTpONst TeMIepaTrypbl Ha JUHHSAX MOJAYUd TEIIOHOCUTEIIECH, PaBHOU
20-150 °C, npumensiercs TepmonpeodpasoBarelib CONpOTHBIeHUs MeaHbIi TCM-
0193-01, TY 311-00226253.035-93 (mo3. 6-1, 6-2, 6-3) [15]. B kauectBe
BTOPUYHOTO  MPUOOpa  MCIHOJIb3YyeTCS ~ MHOTOKAaHAJIBHBIA  M3MEPHUTEIbHBIN
npeoOpazoBatens 1119327, TV 4227-005-12296299-95 (nmo3. 6-4). Ox
npeaHa3HayeH JJii MHOTOKaHAJIBHOTO MpeoOpa3oBaHUsl CHUTHAJIOB JIaTYMKOB
temnepatypsl Tuna TCII, TCM, TXA, TXK, TIIII, TIIP, TBP, TMK u apyrux
JATYNKOB, WMEIOMMX YHU(PUIIUPOBAHHBIE CHUTHAJIBI TIOCTOSSHHOTO TOKa WA
HanpsbkeHus B 1udposoii koa. Beixoanoit unrepdeiic 1PIIC nmm RS 232/RS 485.
Knacc tounoctu — 0,25. 'abapuTtHbie pazmepbl OCHOBHOTO OJoka: 266x482x323

MM. Mzrorosurens HIITIC, YKM (mocraBka) [17].

Buvibop u obocnosanue npeobpaszosamerneii cueHanio8
B kauectBe mnpeoOpazoBarenss YHHU(PUIIMPOBAHHOTO TOKOBOTO CHUTHalIa B
AQHAJIOTOBBIM TTHEBMATUYECKUN CHUTHAJI MCIOJIb3YyeTCs mMpeoldpazoBaTesb THUIIA

DIII-1 (mo3. 3-3). IlpeobpaszoBatens OIII-1 mpenHasHaveH I aHAIOTOBOIO
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MpeoOpa3oBaHus BXOMHOTO DJJIEKTPUUYECKOTO CHTHAJIA TIOCTOSHHOTO TOKa B
AHAJIOTOBBIM MMHEBMATHYECKUW CUTHaANI. BxonHol snekrpuueckuii curnain 0-5 MA.
BexogHoii mHeBMmarmdeckmuii curHan 0,2-1,0 xrc/cm®. [laBienue nurtanmsa 1,4
krc/cm?.  OcHoBHasg mnorpemHocTh — 1 %. Msrorosurens XAOT [17].
YHUPUIIMPOBAHHBII  BBIXOJHOM IMHEBMAaTHYECKUMH CHTHaJd IMOCTyHNaeT Ha
peryaupyomui kinanad 25¢48mwk (mo3. 3-4).

Bce BbIOpaHHBIE M HUCIONB3yEeMble TEXHHYECKHUE CPEJCTBA BKJIIOUYAIOTCS B
BEJIOMOCTh crernudukanui. Ha OCHOBE aHamm3a TEXHOJOTUYECKOW CXEMBl H
KOMILUIEKCA TEXHUYECKHX CpPEICTB aBTOMATH3allUM, COCTABIAIOTCA CBOJIHBIC

Ta6J'II/II_[bI BXOAHBIX U BBIXOJAHBIX IIAPAMCTPOB TCXHOJIOT'MICCKOI'O IIPOHccca.
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BAPUAHTHBI 3AJIAHUN HA IPAKTUYECKHUE PABOTBI
BAPUAHT Ne 1
1. [IpoBectu aHaJIn3 amnmapara Kak o0BeKTa yIPABIICHUS.
KnaccudunnpoBaTh TEXHOJIOTHUYECKHE MEPEMEHHBbIE HAa BXOIHBIE U BBIXOJHEIC,
BBIJICJIUTH KaHAJIbl PETYJIUPOBAHUSI.

Gp Porc] i_ Dcﬁﬁs

(FRRY  /GChy @ fLchy | rFiy
B cremy B cxemy
3AMTLI FAMTEL

Pucynok A.1 — Cxema aBTOMAaTH3alMd €MKOCTH C MEMIAIKOW (ammapara
HENPEpPHIBHOTO JIEUCTBUS), B KOTOpPOM CMENIMBAIOTCS JiBe >KUJIKocTh A (C
KOHIIEHTpairuen 1eneBoro kommnoHednta C,) U b (C KOHIIEHTpaluenl IeJIeBOro
koMmrnoHeHTa Cp) NIl TOJYYEHUs] TOMOTEHU3UPOBAHHOTO PAacTBOpa C 3alaHHOU
KOHIIEHTpAIIMEH 11eJIeBOro KOMIOHEHTa Cey

2. Pa3paborarh pa3BepHyTYyI0 (YHKIIMOHATBHYIO CXEMY aBTOMAaTHU3aIluu
afnmapaTa ¢ MCIOJb30BAaHUEM PEryJIHPYIOIIEro KOHTposuiepa. BuImomHUTH cxemy
¢yakumonanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzanus
TEXHOJIOTUYECKUX TmpoueccoB. OO03HAaYEHUs] YCIOBHBIE NPUOOPOB U CPEICTB
aBTOMAaTHU3allMU B CXEMax».

3. BriOpaTth 1 000CHOBaTh CpeACTBAa aBTOMATHU3AIMU C YYETOM YKa3aHHBIX
TEXHOJIOTUYECKUX mapamMeTpoB. CoOCTaBUTh CHEHU(PHUKAIUIO Ha NPUOOPHI U
CpeICTBa aBTOMAaTHU3AI1H.

Hcxonuble nanHble AJ1s BBIOOpA CPEICTB ABTOMATH3AIUU:

Dy — ycnoBubIit ipoxo Ga; Dy = 50 mm; Py — yenmoBHoe paBnenne Ga; Py=0,5 M1y,
AP — neperian naBineHus Ha cykaromiem yctpoictse G AP = 0,4 MIla;

Dy — ycnosssiii ipoxox Gg; Dy = 50 mm; Py — ycnoBaoe naBnenue Gg; Py=0,4 MI1a;
AP — nepenan naBneHus Ha cyxaroieM ycrpoiictse Gg; AP = 0,1 MIla;

Dy — ycnosasriil ipoxon Gey; Dy = 50 mMm; Py — yenmoBHOe naBnenne Gey; Py=1,2 MIla;
AP — nepenan naBneHus Ha cyxkaromeM yctpoiictBe Gew; AP = 0,01 MIla;
L=15+205M, Lmin=0,5M, APau.=2 Mlla,

pH = 7, pH min = 6,8

31



BAPUAHT Ne 2
1. [IpoBectu aHaM3 arnmapara KaK o0BeKTa yIIPaBJICHHUS.
KnaccudpuuupoBarh TEXHOJIOTMYECKUE TEPEMEHHBICE HA BXOJHBIE M BBIXOJHBIC,
BBIJICNTUTH KaHAJIBI PETyJTUPOBAHMUS.
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Pucynok A.2 — Cxema aBTOMaTH3aIMK MpoIlecca MepeMeIeHus KuIKOCTH:
1,8 — TexHojOrMYecKWe ammaparbl; 2 — Hacoc (kKommpeccop); 3 —
NOJIIIUITHUKY; 4 — 3JIEKTPOJIBUTATENb; 5 — 00paTHBIN KianaH; 6 — TpyoonpoBo; 7
— IPOCCENBbHBIN OpraH

2. Pa3paborarh pa3BepHYTYIO0 (YHKIIMOHAJIBHYIO CXEMYy aBTOMAaTHU3alluu
00BEKTa C HUCHOJB30BAHHEM PETYIUPYIOIIEr0 KOHTposUiepa. BhIMOMHUTH cxemy
¢yakuunoHanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzanus
TEXHOJOTUYECKUX TmporeccoB. OO003HAUEHUSI YCIOBHBIE MPHUOOPOB U CPEJICTB
aBTOMAaTHU3AIMU B CXEMax».

3. BoiOpaTth n 000CHOBATH CpeACTBa aBTOMATHU3ALUU C YYETOM YKa3aHHBIX
TEXHOJOTHYECKUX TmapamMeTpoB. CoCTaBUTh CHENU(PUKANNIO HAa MpUOOpPHl U
CpelICTBAa aBTOMAaTU3aIUH.

Hcxoaubie manHble 71 BEIOOpA CPEICTB aBTOMATH3AIIIH:

Dy — yenousiii mpoxof; Gx; Dy = 100 mm; Py — ycnoBHoe naBnenne Gy, Py =0,3 MIla;
AP — nepenan naBneHus Ha cyxaromieM ycrpoiictse Gy, AP = 0,05 MIla;

Dy — ycnoBHsIit poxof; Gyq; Dy = 50 mm; Py — yenoBHoe naBienue Gy, Py = 0,5 MlIla;
AP — niepenian naBieHus Ha cyxarolieM yecTpocTBe Gy, AP = 0,4 MIla;

Dy — ycnoBubiii npoxoa Gev; Dy = 150 mm; Py — yenoBHoe naBienue Gey; Py=0,8 MIla;
AP — niepeniag naBiaeHus Ha cyxarolieM yctporctBe Geu; AP = 0,6 MIla;

Dy — yenoBabIi poxon Geux; Dy = 100 Mm; Py — yenoBrOe naBnerne Gy, Py = 0,5 MIa;
AP — niepeniag naBieHus Ha cyxKaroIieM YCTporcTBe Geux; AP = 0,1 MIla;

Pxaanoaresr = 0,1 £ 0,01 MIla, Peyasa = 0,5 £ 0,01 MIla, Pywxoers = 2 = 0,1 MI1a,
TCMa3Ka = 40 i 2 OC, TXJ'Ia)IaneHT = 20 i 5 ch THOI[U_II/IHH, = 50 i 5 OC-
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BAPUAHT Ne 3
1. IlpoBecTtu aHaM3 anmapara  Kak ~ 00beKTa  yIpaBIICHUS.
KnaccupuuupoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,

BBIACIINTb KaHAJIbI PCTYJIUPOBAHHNA.
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Pucynok A.3 — Cxema aBTOMaTH3alMu Tpolecca (PUIBTPOBAHUS Ta30BBIX
CUCTEM:
1 — kopnyc ¢punbTpa; 2 — pykaBa; 3 — COIIO UMITYJIbCHON MIPOAYBKU; 4 — IIHEK

2. Pa3paboraTh pa3BepHYTYI0 (QYHKIMOHAIBHYIO CXEMY aBTOMATH3allU
00BEKTa C HUCHOJB30BAHHEM PETYIUPYIOIIET0 KOHTpOJIEpa. BBIMONMHUTH cxemy
¢yakumonanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzauus
TEXHOJIOTUYECKUX TmpoueccoB. OO03HAaYEHUs] YCIOBHbIE NPUOOPOB U CPEICTB
ABTOMATH3alMU B CXEMaxX)».

3. BbiOpaTh 1 000CHOBATH CPEACTBAa aBTOMATU3AIMU C YUYETOM YKa3aHHBIX
TEXHOJIOTUYECKUX mapameTpoB. CoCTaBUTh CHEHU(PHUKAIUIO Ha NPUOOPHI U
CpeICcTBa aBTOMATHU3ALINH.

Hcxonnble nanHbIe U1 BBIOOpa CPEACTB aBTOMATH3AIUH:

Dy — ycnoBublii ipoxoa Grs; Dy = 100 MMm; Py — ycinoBHoe naBnenue G, Py=0,5 MIla;
AP — nepenan naBieHus Ha cyxkaromieM ycTpoictBe Gras; AP = 0,1 Mlla;

APraa =10 £ 0,01 MIla, Prasa = 5 £ 0,01 MlIla, Prasa wa nporyexy = 8 0,05 MI1a,

Puax. rasa ma HPOMYBKY 10 MIla,

T=50+£5°C, T yax. rasa = 80 °C.
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BAPUAHT Ne 4
1. [IpoBectu aHaM3 amnmapara KaK o0BeKTa yIIPaBIICHUS.
KnaccuduunpoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,
BBIJICNTUTH KaHAJIbI PETryJIUPOBAHUS.
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Pucynok A.4 — Cxema aBTOMaru3aluu wucnapurens (KOKyXOTpyOHOTro
TEIJIOOOMEHHUKA C HU3MEHSIIOIIUMCSI arperaTHbIM COCTOSIHUEM TEIJIOHOCUTEINS U
TE€XHOJIOTMYECKOTO MOTOKA)

2. Pazpabotarh pa3BepHYTYIO (QYHKIMOHAJbHYIO CXEMY aBTOMAaTH3alUH
anmapara ¢ MCIIOJIb30BaHUEM PETYIMPYIOLIEr0 KOHTPOJUIEpA. BBITONMHUTE cxemy
¢yakumonanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzanus
TEXHOJIOTUYECKUX TmpoueccoB. OO03HAaYEHUs] YCIOBHbIE NPUOOPOB U CPEICTB
aBTOMAaTHU3aLMU B CXEMAX).

3. BriOparh u 000CHOBaTh Cpe/ICTBA ABTOMATH3alMU C YYETOM YKa3aHHBIX
TEXHOJIOTUYECKUX mapameTpoB. CoCTaBUTh CHEHU(PHUKAIUIO Ha NPUOOPHI U
CpelICTBAa aBTOMAaTU3aIUH.

HcxonHble naHHbIE U1 BBIOOpa CPEACTB aBTOMATU3aLUU:

Dy — ycnosusiii ipoxof; Gx; Dy = 100 mm; Py — ycoBroe naBnierne Gy Py = 0,5 MIla;
AP — nepenan naBneHus Ha cyxaroiieM ycrpoiictse Gy, AP = 0,1 Mlla;
P=0,8+0,01 Mlla, Pmax= 1 MIla, Pmin= 0,2 MI]a,

L=10£02M, Lmin=50%L, Lma =80 %L, APws.am= 0,5 Mlla.

34



BAPUAHT Ne §
1. IlpoBectu aHaJIn3 anmapara  Kak Oo0BeKTa  yINpaBlCHUS.
KnaccupuuupoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,
BBIJICNTUTH KaHAJIbI PETryJIUPOBAHMUS.
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Pucynok A.5 — CxeMa aBTOMaTU3alMK POLIECCA BBITAPUBAHNUSA:
1 — kUnNATUABHUK; 2 — BBINAPHOM ammapar; 3 — YCTpOWCTBO IJIs1 U3MEPEHMUS
TEMIIEPATYPHON AETPECCUN

N YnaperHsil

N pacmbop

2. Pazpaborath pa3BepHYTYI0 (DYHKIMOHATBHYIO CXEMY aBTOMATH3AIHH
00BbEKTa C HCIOJIb30BAHUEM PETYIUPYIONIEr0 KOHTpoJUiepa. BBIMOIHUTE CXeMy
dbyakimonanbayto  aBromarm3aimu 1o ['OCT 21.404-85 «ABtromaruzanus
TEXHOJIOTHYECKUX TIporieccoB. (O003HAYEHUsI YCIIOBHBIE TPUOOPOB U CPEICTB
aBTOMAaTU3AIMU B CXEMax».

3. BreiOpate 1 000CHOBAaThH Cpe/CTBA aBTOMATH3AIMK C YUYETOM YKa3aHHBIX
TEXHOJIOTMYECKUX mapameTpoB. CocTaBUTh cCHeUUPUKALUIO Ha NPUOOPHl U
CpelcTBa aBTOMATHU3ALIHH.

Hcxoaubie manHble 71 BEIOOpA CPEICTB aBTOMATH3AIINH:

Dy — ycnoBHbIH TpoXxof Grennonoc.; Dy = 150 Mmm; Py — ycnoBaoe gaBnerne Grennonoc.; Py =
= 2,2 MIla; AP — nepeniaa qaBieHus Ha cyxarorieM YCTporncTBE Gremonoc.; AP =1 Mla;
Dy — ycnoBubIi poxof Ges pacrs.; Dy = 100 Mmym; Py — yecnoBHoe naBneHne Gespacrs; Py =
= 3,5 MIla; AP — nepenan gaBiieHust Ha CyKaromeM YeTporcTBe Ges pacrs.; AP =2 Mlla;
Dy — ycnoBHbIH MPOX0 Grape pacs; Dy = 50 Mm; Py — ycoBrOe naBinenne Guaps pacs.; Py =
= 1,6 Mlla; AP — mepenan naaBieHHs Ha CyXaromeM YCTpOUCTBE Graper pacts.;
AP =0,01 MIla;

Dy — ycnoBHeIA 1poxoy Gynpacrs; Dy = 100 mm; Py — ycioBroe naBnerne Gynpacrs.
Py = 24 MIla; AP — mnepemaa JaBlicHUs Ha CyXaromeM YCTpoicTBe Gympacrs.
AP =0,05 MIa;

Premonoe. = 0,2 £ 0,01 MITa, AT =10 £ 0,1 °C, Tes pacrsopa = 40 £ 5 °C, Trermonoc. = 180 £2 °C,
Tyn. pacrsopa = 80 £ 2 °C, Tamn. =150 £5 °C,
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Pam =5+ 0,01 MITa, L am="5+0,5 M, APysam = | MITa, pH =5,5.

BAPUAHT Ne 6
1. IIpoecTtun aHaIu3 anmapara  Kak ~ 00ObeKTa  yIpPaBIICHUS.
KnaccudunmpoBaTh TEXHOIOTUYECKHE TEPEMEHHBbICE HAa BXOIHBICE U BBIXOJHEIE,
BBIJINTUTH KaHAJIBI PETryJIUPOBAHMUS.

O )

ap Gp Gp, CH, Cpp, Op

a HcxoaHbIH pacTeop

&blx bBIX
Xn
o

XA

| {—he., 0,
MEp , qHp

I

Gxn, Cpxn ,d?c’;

XnajoareHt

CycneHsna ¢ ——] GMp, Cup, Cpmp, Qmp
p e e e P,
wpuctannamn Ge, Qe MaTOYHBIH PacTEOp

tale} Grp , Cprp , OKp , Crp
KPHCTanAel

b)
Pucynok A.6 — Cxema aBTOMaTH3allUM KPHUCTAJUIM3ATOpPa HEMPEPHIBHOTO
JICUCTBUS C MEIIAJIKOM:
B cxeme MPUHATO: Gc=Gup+Gip; Oup=0ip=0.=0; Cip = 1, T.€. KPUCTAIIIBI YUCTHIE.
HcxonHplii ropsYMi HACBIIEHHBIM pacTBOp IIOAAETCS CBEpXy B almapar, IIe
oXJlaxKaaceTcsa C IIOMOIIIBIO XJIAAOHOCUTECIA, II0JaBacMOIro B py6a1m<y U CTaHOBUTCA
MEepPEChIIEHHBIM. B pe3ylibTare nepechlieHuss pacTBopa U IMPU MHTEHCUBHOM IE€PEMELTMBAHUN
MIPOMCXOAUT KPUCTAILIM3AIMS [I€TIEBOr0 KOMIIOHEHTa M3 pacTBOpa ¢ 00pa30BaHUEM KpPHCTAIIOB

(Mip—Gyp). IIpu 3TOM KOHIIEHTpAIUsl pacTBOpa MOHMKAETCS U OcTaBIIascs xwuakas ¢aza Gyp B
cmecH ¢ Gyp B BUjie OTOKa cycrieH3un Ge BBIBOAUTCS U3 Mpolecca

2. Pa3pabotaTh pa3BepHYTYI0 (DYHKIMOHAIBHYIO CXEMY aBTOMAaTH3allMU
00BEKTa C HUCIHOJB30BAHUEM PETYIUPYIONIETO KOHTpOJUIEpa. BBIMONMHUTHE cxemy
dbyakuumoHabHy0 aBroMmatuzanuu 1o ['OCT 21.404-85 «ABTromMaruzanus
TEXHOJOTUYECKUX MponeccoB. OO003HAYEHUsI YCIOBHbIE MPUOOPOB U CPEACTB
aBTOMAaTU3aIMU B CXEMax».

3. BbiOpath 1 000CHOBaTh Cpe/ICTBa aBTOMATU3ALMKU C YYE€TOM YKa3aHHBIX
TEXHOJIOTHYECKUX TmapamMeTpoB. COCTaBUTH CHENU(PUKANUIO HAa MPUOOPHI |
CpelcTBa aBTOMATHU3AIIHH.

Hcxoaublie nanHble A7 BIOOpA CPENICTB aBTOMATHU3AIINH:

Dy — ycnosnbii mpoxon Gy, Dy = 150 mm; Py — yenoBHOe naBnenne Gp; Py = 0,3 Mla;
AP — miepeniazt naBieHus Ha cyxkatorieM ycrpoiictse Gp; AP = 0,2 Ml a;
T=30°, Tmin=10°C, Tmax=35°%C, L=20,0+02 M, APs6am =3 MIIa.
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BAPUAHT Ne 7

1. IlpoBectm  aHamm3  ammapata  Kak  OObEeKTa  yIpaBJCHUS.
KnaccupuuupoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,
BBIJICNTUTh KaHAJIbI PEryJIUPOBAHUS.
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Pucynok A.7 — Cxema aBroMaru3aiiuu (0) aOCopOIIMOHHON YCTaHOBKH (a):
1, 2 — xonogunbHUKY; 3 — abCcOpOIIMOHHAs HACaI0UHasl KOJIOHHA
Hcxomnas razoBast cmechb G m abcopOeHT G, B XOJOAMIBHHKAX 1 M 2 OXJIAXKIAIOTCS 0
sagannbix temmeparyp 0;° m 0. m mporuBoTokOoM momaroTcs B KomoHHy 3. B komonme 3
IMPOUCXOAUT H3BJICUCHUC ICIICBOI'O (pacnpenenﬂeMoro) KOMIIOHCHTa H3 HCXOHHOﬁ ra3oBoH

CMECH C MOMOIIBI0 XHUIKOro abcopOeHTa. B pe3ynbrare MacCOOOMEHHOrO Mpolecca MEXIy
ra30BOM M KUJIKOU (ha3amMu MOTyqaroT:

- B HHU3y KOJIOHHBl — HACBIIIEHHBIH a0copOeHT Gua C KOHIIGHTpAIMEH IeNeBOro
(pacmpenensieMoro) KOMIOHEHTA Cya,

- B BEpXy KOJOHHbl — O0OEIHEHHYIO ra3oByt0 cMechb Gor ¢ KOHLEHTpaluell 11e1eBoro
(pacnipenensieMoro) KOMIIOHEHTA Cor -

2. Pa3paborarh pa3BepHYTYI0 (YHKIIMOHATBHYIO CXEMY aBTOMATH3AIMH
00BEKTa C UCHOJB30BAHUEM PErYIUPYIOIIEr0 KOHTPOJUIEpa. BBIMONHUTE cxemy
¢yakumonanpHyto aBromaruzauuu no ['OCT 21.404-85 «ABromaTuzanus
TEXHOJIOTUYECKUX TMpoueccoB. OO03HAaYEHUs] YCIOBHBIE NPUOOPOB U CPEICTB
aBTOMAaTH3alU B CXEMax).
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3. BriOpath 1 000CHOBATH Cpe/CTBA aBTOMATU3AIMKU C YYETOM YKa3aHHBIX
TEXHOJIOTHYECKUX TMapameTpoB. CocTaBUTh cCHEUUPUKALNUIO HA MPUOOPH |
CpeICTBa aBTOMAaTHU3AIINN.

Hcxoaublie nanHble A1 BIOOpA CPENICTB aBTOMATH3AIINH:

Dy — ycnosusii npoxon Gr; Dy = 200 mm; Py — ycroBaoe gaenenne Gr; Py = 5 Mlla;
AP — niepenian naBieHus Ha cykarorieM ycrpoiictee G, AP = 0,1 Mlla;

D — nuametp TpyOoIpoBoaa A1 moadopa KianaHa Ha Beixoje u3 Xoi. 1; D =200 mwm,
Toro=50+5°C,

D — nuameTtp TpyOonpoBoa /i1 moi00pa KiianaHa Ha JIMHUKM 00e JHEHHOW ra30Bon
cmecu; D = 150 mm,

Pamn = 0,12 + 0,005 MIla, Pmax = 0,14 MIla, L = 1,5 + 0,4 M, AP«6.am. = 0,5 MIla,
Toao = 20 + 3 °C,

D — amamerp TpyOompoBoja s moAOOpa KianaHa Ha JUHUH XJIAJOHOCHUTEIS,
D =100 mMm,

D — nmamerp tpyOompoBoja sl moAOopa KiamaHa Ha JIMHUM XJIaJl0areHTa;
D =100 mmM,

D — muamerp TpyOompoBoga Juisi moadopa KianaHa Ha JIMHUM HAaCBIIIEHHOTO
abcopoOenTa; D = 150 mm.

[IpemycMOTpeTh aHANN3 COACPKAHUSI KUCIIOPO/Ia B 00€IEHHOW Tra30BOM CMECH.
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BAPUAHT Ne 8

1. IlpoBectn  aHanu3  anmapara  Kak  OObEKTa  yIpaBJEHUS.
KnaccuduuupoBaTb TEXHOJIOTHYECKHE MEPEMEHHBIE Ha BXOJHBIE U BBIXOJHBIC,
BBIICNTUTH KaHAJIbI PETyJIMPOBAHUS.

BnaxHeK OTpaBoOTAH.
BHIX CYLIH AL HBIA

HATEPHAN
Gems () BM= () H

FazoobpasHoe Bem
TONAHBO BX
o — e [
. 1 1 2 . Pe 3 4 Nene
NepeUYHEA
eozgux Gne BX
Bca ; YH
BTOPHYHUA BOSAYX CuxoM
Gee HATEPHAN

Gomy CroM=C(rr;BcH
a)
GeM _W

GoM
[44:1:3 L

0)
Pucynok A.8 — Cxema aBromaruzanuu (0) OapabGaHHON CYIIMIJIKA
MPSIMOTOYHOTO ACHCTBUS (a):
1 — rtomka; 2 — cMmecuTenbHas kamepa; 3 — CyIIWIbHBIN OapabaH; 4 — OyHKep;

5 — HMKJIOH; 6 — BEHTUJISATOP

I'azo00pa3noe TormmuBo G mojgaeTcs ¢ mepBUYHBIM BO3YXOM Gy U€pe3 TOPEIKU B TONKY
1, rae cxxuraeTcs A MOIy4YeHus CylniIbHOro arenta. @opmupoBaHue CylmuabHOrO areHTa
OCYIIECTBIISIETCSI B CMECUTEIIbHON KaMepe 2, Ky/ia o1aeTcs BTOPUIHBIA BO3AYX Ggp. BriaxkHbrit
MaTepHray TMOJAeTCs C MOMOIIBI0 aBTOMATHYECKOr0 J03aTopa 7 B CYIIUIILHBIN OapabaH 3.
bapaban HaKIIOHHO PACIONIOKEH M BPAIAETCS CO CKOPOCTHIO 4—5 00/MHH, TaK YTO MaTepUal
nepeMenaeTcs BIoJb OapabaHa v BEICYIIMBASTCS K MOMEHTY IOMaiaHus B OyHKep 4 10
OIPEICNIEHHOM BIAXHOCTH Mcv. Cyxoit MaTepuan Gey OTrpykaercs u3z OyHnkepa 4
aBTOMAaTUYECKUM J103aTOpoM 7. OTpaboTaHHBIN CYyIIUIbHBIN areHT Gea B HIUKIOHE 5 OYHUINAETCS
OT MbUIM U BEHTHJIITOPOM 6 BBIBOAMTCS M3 IIpolecca.
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2. Pa3paboraTh pa3BepHYTYIO (QYHKIMOHAIbHYIO CXEMY aBTOMAaTH3alUU
00BEKTa C HUCIHOJIb30BAHUEM PETYIUPYIOLIEr0 KOHTpoJuiepa. BBIMOMHUTE cxemy
¢yakumonanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzanus
TEXHOJIOTUYECKUX TMpoueccoB. OO03HAYEHUs] YCIOBHbIE NPUOOPOB U CPEICTB
aBTOMAaTHU3allMU B CXEMaX)».

3. BreibpaTth 1 000CHOBAaTH CpeACTBa aBTOMATH3AIMHM C YUYETOM yKa3aHHBIX
TEXHOJIOTUYECKUX mapameTpoB. CocTaBUTh CHEUMPUKALUIO Ha MOpUOOpH U
CpelCTBA aBTOMAaTU3AI1H.

Hcxonnble nanHble U1 BBIOOpa CPEACTB aBTOMATH3AIUH:

Dy — yenousiii npoxon Gr; Dy = 250 mMm; Py — yenoBHoe gaBnenue Gr; Py = 10 Mlla;
AP — nepenian naBieHus Ha cyxatorieM ycrpoiictse Gr, AP =3 Mlla;

Dy — ycnoBusiii ipoxoa Gus; Dy = 200 MMm; Py — ycnoBHoe naBnenne G, Py = 12 Mlla;
AP — niepeniaz aBneHus Ha cyaroieM ycTporcTBe G, AP =2 Mlla;

T =750 +£10 °C, Tmax =850 °C, P = 0,2 + 0,001 MI]a,

D — nmamerp TpyOompoBona Ui moxdopa KianmaHa Ha JMHUU BTOPUYHOIO
B0371yxa; Dyss = 100 MM,

D — mmamerp TpyOompoBoja s moaOopa KiamaHa Ha JIMHUKM OTPaOOTaHHOTO
cymuibHOro arenra; Dy = 100 mm.

[IpenycMOTpeTh aHaIu3 BIAXHOCTH (Mcy CYXOIO MaTepHaa.
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BAPUAHT Ne 9
1. Ilposectu aHaJIn3 anmapara  Kak ~ 00beKTa  yIpPaBIICHUA.

KH&CCI/ICI)I/IHI/IPOBE[TB TCXHOJOITMYCCKHUEC IMCPCMCHHBIC Ha BXOAHBIC W BBIXOAHLIC,
BBIACIINTb KaHAJIbI PCTYJIUPOBAHHNA.
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Pucynok A.9 — Cxema aBTromaru3auuu (0) peKTU()UKAIIMOHHONW YCTaHOBKH
JUTSL BBIIETICHUSI U3 MCXOJHOM >KHIAKOM CMECH 1IeJIEBOI0 KOMIIOHEHTa B COCTaBe
TUCTHILIATA (a):
1 — pextudukanmoHHas KOJIOHHA; 2 — TIOAOTpeBaTeilh MOTOKA MUTAHUA, 3 —
KUISITUILHUK; 4 — KoHjAeHcaTop (aediermaTop); 5 — diermoBas eMKOCTh

HUcxoonas cmecv Gy (Gxf) Hacpesaemcs B moorpeBarese MOTOKA MATAHUS 2
10 Temmeparypsl kunenus 0% 1 mogaercs B KojaoHHy 1 Ha Tapenky nuranus (i=f).
Ucxoonas cmecb cmexkaem TO TapelikaM HHUXXHEH 4YacTH KOJOHHBI B BHJIE
KUIKOCTHOTO TIOTOKAa Gy B KyO KOJIOHHBI, y4aCTBYSI B MAaCCOOOMEHHOM TIPOIIECCE C
napoBbiM 1MOTOKOM Gy. M3 kyba kononHbl 6b18600umcsa KyOOBbIH TPOAYKT Giye.
Yactp KyOOBOTO NpPOAYKTA TMOJAETCS B KUMATWIBHUK 3, TJ€ HCHapsercs ¢
oOpa3oBanueM mapoBoro MmoToka Gyo , KOTOpBIA MOJAETCs B HU3 KOJIOHHEI.
Ilaposoti nomok TOTHUMAETCS BBEPX KOJIOHHBI, KOHTAKTHPYS C KUJIKUM MTOTOKOM
1 o0oramasch IeJIeBBIM KOMIIOHEHTOM. (ObozaujeHHblll UenesbiM KOMNOHEHMOM
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napoeoti nomox Gyn BBIBOJAUTCS U3 BepXa KOJOHHBI U Tojaercs B aediermMarop 4,
r71€ KOHJAEHCUPYETCS.

Konoencam cobupaemca 6o ¢neemosou emxocmu 5. W3 cOopHUKa (HIerMbl
oTOWpaeTcst JBa MOTOKa: MOTOK auctwusita G, — 1eneBod MPOAYKT; MOTOK
dnermbr Gy, — >kumkas ¢asa, UCIOIb3yeMasi I OPOIICHHS BEpXa KOJTOHHBI.

2. PaszpaboTtaTh pa3BepHYTYIO (QYHKIIMOHAIBHYIO CXEMY aBTOMAaTH3aIluu
00BEKTa C HUCIOJB30BAHUEM PETyIUPYIONIETO KOHTPOJUIEpa. BBIMOMHUTE cxemy
dbynkuumoHabHy0 aBroMmatuzanuu 1o ['OCT 21.404-85 «ABToMaru3zanus
TEXHOJOTUYECKUX TmporieccoB. OO003HAUEHUSI YCIOBHBIE MPHUOOPOB M CPEJICTB
aBTOMAaTH3aIMU B CXEMax».

3. BriOpaTh 1 000CHOBaThH CpeACTBa aBTOMATHU3AIUM C YUETOM YKa3aHHBIX
TEXHOJIOTHYECKUX TmapamMeTpoB. CoOCTaBUTh CHENUPUKANUIO HAa MPUOOPHI |
CpEICTBA aBTOMAaTHU3aI1H.

Hcxoanblie nanHble A1 BBIOOpA CPe/ICTB aBTOMATHU3AIINU:

Dy — ycnosasiii ipoxof; Grp; Dy = 100 mm; Py — ycnmoBHOe maBnenne Grp; Py = 0,4 Mla;
AP — mepenian naBieHus Ha cykatorieM ycrpoictBe Grp; AP = 0,02 Ml1a;

Dy — ycnoBnbiit mpoxoxn Gy, Dy = 150 mwm; Py — yenoBHoe ganenne Gr; Py = 0,5 Mlla;
AP — mepenan naBieHus Ha cyxatorieM ycrporictBe Gn; AP = 0,01 MIla;

Ton =80 £ 5 °C, Parn = 0,1 + 0,05 MIla, Pmax = 0,15 MlI]a,

Tos = 120 + 1 °C, Tosmax = 140 °C,

Lyx = 0,5£0,1 M, Logmax = 1,5 M, APxy6.¢new. = 0,3 MlIla,

L« =2,5%+0,4 M, Lumax = 3,5 M, AP6.am. = 0,2 MITa.
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BAPUAHT Ne 10
1. IlpoBectn  aHanmu3  ammapara  Kak ~ OOBEKTa  YIpaBJICHUS.
KnaccupuuupoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,

BBIACIINTb KaHAJIbI PCTYJIUPOBAHHNA.
Obe@nennan cmecs (abeas)
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Pucynok A.10 — Cxema aBToMaTH3anuu mnpouecca abcopouum:

1,3 — xonoauabHUKH; 2 — aOCOPOITMOHHAs KOJIOHHA

2. Pa3pabotarh pa3BepHYTYI0 (QYHKIIHOHATBHYIO CXEMY aBTOMATH3aIluu
00BbEKTa C HCIOJIb30BAHUEM PETYIUPYIONIEr0 KOHTpoJUiepa. BBIMOIHUTE CXeMy
dbyaknuoHabHY0  aBroMatu3anuu 1o ['OCT 21.404-85 «ABTroMarm3anus
TEXHOJIOTHYECKUX TporieccoB. (O003HaYEHUsI YCIOBHbIE NPUOOPOB U CPEACTB
aBTOMAaTHU3AIMU B CXEMax».

3. BoiOpaTth 1 000CHOBATH CpelCTBa aBTOMATH3AIMU C YUYETOM YKa3aHHBIX
TEXHOJIOTHYECKHX mapameTpoB. CocTaBUTh creuu@uKaluio Ha OpUOOpPEl U
CpelcTBa aBTOMATHU3ALIHH.

Hcxoaubie manHbie 11 BBIOOpA CPEICTB aBTOMATH3AIUN:

Dy — ycnoBusiii ipoxon Gui; Dy = 100 mm; Py — yenoBHoe gaBienue Gy, Py =2 Mlla;
AP — niepeniaz naBieHust Ha cykarorieM ycTpoiictBe Gty AP = 0,1 MIla;

Dy — yenoBubii ipoxof; Gew; Dy = 100 mvm; Py — ycnoBHoe naBnienne Gey; Py =5 Mlla;
AP — niepenian naBieHus Ha cyskarorieM ycrpoiictBe Geu; AP =1 MIla;

Dy — ycnoBub TpoXod, Guacas; Dy = 150 mm; Py — ycmoBHoe napnenue Guacas;
Py = 6 Mlla; AP — niepeniag maBiieHusI Ha CyXaromeM YCTPOHCTBE Guacas,; AP =2 MIa;
Dy — ycmoBsbiii 1poxos, Gasrs; Dy = 200 mMMm; Py — ycrmoBHoe maBieHne Gagras,
Py =3 Mlla; AP — niepeniajy maBiieHus Ha CyXaromieM YCTPorHCTBE Gaeras; AP =0,1 Ml a;
Dy — ycnoBasIii mpoxon Gys; Dy = 200 mm; Py — yenoBaoe naBienne Gys; Py =4 Mlla;
AP — niepeniaz naBieHus Ha cykaroreM ycTporcTBe Gy AP = 0,2 MIla;

Dy — ycnoBusii ipoxon Gas; Dy = 100 mm; Py — ycnoBroe naBienne Gqs; Py = 5 Mlla;
AP — niepenian naBieHus Ha cykarormeM yerpoictse Gqs; AP = 0,2 Mlla;

TCM. Ha BXO0JI€ B XOJI.1 = 30 + l OC, TCM. Ha BBIXOJE€ M3 XO0J.1 = 60 + 1 OC, Parm = 4 + 0901 MHa,
Pmax = 6 MIla; APamm = 2 Mlla,
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TCM. Ha BXOZE B XOJL.3 — 20 +1 OC, TCM. Ha BBIXOZE U3 XOIL3 — 50 +1 OC, Tarm =110...250 £ 1 OC,
Ta6raga = 120 i 1 OC, L = 5 i 0,1 M, Lmax = 6 M, APKyG.aHH = 5 MHa.
Ob6ennennas ra3oBas cmech, coctaB: NHs, CO, mapsr H2O.

BAPUAHT Ne 11

1. Ilposectu aHaIMn3 anmapara  Kak o0BEKTa  yNpaBlEHUS.
KnaccuduuupoBaTh TEXHOJIOTHYECKHE TMEPEMEHHBIE Ha BXOJHBIE U BBIXOJHBIC,
BBIICNTUTH KaHAJIbI PETyJIMPOBAHUS.

Adcopberm (clewud)

J

Obeduennar

. 7 2030005 crecs

—>

T~
Y
|- ]
—
T30805 crece m Adcopbesim
Vompabomoneid)

ey i )

Pucynok A.11 — Cxema aBromMaTH3anuu mnpoiecca aacopouuu

2. Pazpabotath pa3BepHyTYI0 (GYHKIHOHAIBHYIO CXEMY aBTOMAaTHU3alluU
00BEKTa C HMCIOJB30BAHMEM PETYIUPYIONMIET0 KOHTPOJIIEpa. BBITIONIHUTE cxemy
dbyaknuoHabHY0 aBroMmatusamuu 1o ['OCT 21.404-85 «ABTroMaru3anus
TEXHOJOTUYECKUX TmporieccoB. OO003HAUEHUSI YCIOBHBIE MPHUOOPOB WM CPEJICTB
aBTOMATH3aIlUN B CXEMax»y.

3. BriOparh 1 000CHOBATH CpPEACTBA aBTOMATH3AIMU C YYETOM YKa3aHHBIX
TEXHOJOTHYECKUX TmapamMeTpoB. CoCTaBUTH CHENUPUKANNIO Ha MPUOOPHI U
CpeICTBa aBTOMAaTH3AIINH.

Hcxonublie manHble 171 BBIOOpA CPEICTB aBTOMATH3AITNH:

Dy — ycnoBubiit ipoxof; Grew; Dy = 100 mm; Py — ycnoBHoe naBnenue Giey; Py =
= 5 MIla; AP — nepena) 1aBiieHUs Ha cyaromieM ycTpoicTBe Gr.ou; AP = 0,02 MI1a;
Tr.CM. HAa BXOZE — 80 £ 1 OC, Taz[cop6eHTa Ha BXOZE — 30£1 OC, Tarm. = 50...180 OC,
Tr,cM_ Ha BBIXOJIE — 220 OC, Pam—[ = 2 . 8 MHa, Pmax = 10 MHa
O6ennenHas ra3oBasi cMech, coctaB: NHs, CO2, CO, mapst H20.
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BAPUAHT Ne 12
1. IIposectu aHaIMn3 anmapara  Kak o0OBeKTa  yIpaBJICHHUS.
KnaccupuuupoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,

BBIACIINTb KaHAJIbI PCTYJIUPOBAHHNA.
yACxodubii pacmbop
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Pucynok A.12 — Cxema aBTOMaTH3aIMHU MPOIIECCA KPUCTAILTU3AIUHN:
1 — XxonogwnbHUWK; 2 — KpUCTALIM3aTOp; 3 — Hacoc cycneHsuu; 4 —
UPKYJISAIMOHHBINA HACOC

5 Momovnoid pacmbop

—

2. Pa3paborath pa3BepHYTYI0 (YHKIMOHATHHYIO CXEMY aBTOMAaTH3aIHH
00BEKTa C HUCIHOJIb30BAHUEM PETYIUPYIOLIEr0 KOHTpoJulepa. BBIMOMHUTE cxemy
¢yakumonanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzanus
TEXHOJIOTUYECKUX TmpoueccoB. OO03HaYeHHs] YCIOBHbIE NPUOOPOB M CPEICTB
aBTOMATH3aIlMU B CXEMax».

3. BeiOpate u 000CHOBaTH CpeACTBa aBTOMATHU3AIMH C YYETOM YKa3aHHBIX
TEXHOJIOTUYECKUX mapamMeTpoB. CoCTaBUTh CHEHU(PHUKAIUIO Ha MPUOOPHI U
CpeICTBa aBTOMAaTHU3ALIUH.

HcxonHble nanHbIe I BEIOOpA CPEACTB aBTOMATH3AIIHH
Dy — yenoBubii Tipoxont Guexen; Dy = 100 Mm; Py — yetoBHOE maBnerne Guexen; Py = 0,5 MITa;
AP — nieperna 1aBieHust Ha Cy)KaroreM yeTporcTBe Guex.on; AP = 0,02 MITa;
Dy — ycnoBubii mpoxof, Gy Dy = 150 mm; Py — ycnoBroe naBienne Gy Py = 0,6 MIla;
AP — niepeniat taBIIeHHs Ha cy»karorieM ycrporctBe Gy, AP = 0,1 Mlla;
Dy — ycnoBHbIi poxot Gyarpacr; Dy = 200 Mm; Py — ycnioBHoe naBienue Guarpacr; Py =
=1 MIla; AP — niepena naBrieHUst Ha CyXaromeM YCTPOUCTBE Guarpacr; AP = 0,2 MI1a;
Dy — ycnoBsbiit poxost Geyen; Dy = 100 MM; Py — ycnoBHoe naBnenne Geyen; Py =
=2 MlIla; AP — nepenay naBnieHus Ha cyxaroiieM YCTporcTBe Geyen; AP = 0,1 Mlla;
TI/ICX. pacTB. = 50 OC, TXJ‘Ia)JOHOC. = 10 OC, TBLIX.XOJ'IOI[. = 20 OC, Tann. = 30 OC, Tmin = 5 OC,
T max = 40 °C, Tyar. pacts. = 25 °C, Teyen. = 15 °C,
L=40,0+0,2 M, APam. =2 MIla.
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BAPUAHT Ne 13

1. [IpoBectn  aHanM3  ammapara  Kak  OOBbEKTa  yIpaBJCHUS.
KnaccupuuupoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,
BBIJICNTUTH KaHAJIbI PETyJIUPOBAHMUS.

Mubrocmp A Mudrocme b
Cmecs - >
LIRC 6;19
\_/

é

Pucynok A.13 — CxeMa aBTOMAaTHU3aIMy MpoIecca CMEIIEHUs )KUIKOCTEN:
1 — emMKOCTB; 2 — MeXaHHYECKas Meaika

2. Pa3zpaboTraTh pa3BepHYTYIO (PYHKIMOHAIBHYIO CXEMY aBTOMAaTH3allUuU
00BbEKTa C HCIOJIb30BAHUEM PETYIUPYIOMIET0 KOHTpOJUIepa. BBIOIHUTE CXEMy
dbyakuumoHabHyl0 aBroMmatu3anuu 1o ['OCT 21.404-85 «ABToMaru3zanus
TEXHOJIOTHYECKUX TporieccoB. O003HAaUEHUs YCIOBHBIE MPUOOPOB M CPEJNICTB
aBTOMATHU3AIMU B CXEMax).

3. BbeiOparh 1 000CHOBaTh CpelICTBA aBTOMATHU3AIMU C YYETOM YKa3aHHBIX
TEXHOJIOTHYECKHX TapameTpoB. CocTaBUTh creuupUKaAUMI0 Ha TPUOOPHl U
CpelcTBa aBTOMATHU3AIIHH.

Hcxonubie nanHble A1 BIOOpA CPENICTB aBTOMATHU3AIINH:

Dy — ycnoBubrit poxoa Guuga; Dy = 150 mm; Py — ycrmoBHOE naBneHme
Guxura; Py = 1 Mlla; AP — nepenan aBjieHHs Ha CyXaromieM YCTPOUCTBE Giuna;
AP =0,2 MIla;

Dy — ycnoBubiii 1ipoxoa Guuns; Dy = 100 mm; Py — ycioBHOe naBieHue
Guxunp; Py = 1,5 MIla; AP — nepenan naBiaeHus: Ha Cy>KaromieM yCTpoucTBe Giuns,
AP =0,3 Mlla;

Dy — ycnoBubiii ipoxof Gew; Dy = 100 MMm; Py — ycinoBHoe napienne Gey;
Py =1,8 MIla; AP — nepenian naBieHus Ha cyxarorieM ycTporctBe Gev; AP =04 MIla;
L=20,0£0,1 M, APaun. = 1 MIla,
pH=7, pH min = 6,8.

46



BAPUAHT Ne 14

1. IlpoBectu  aHanu3  ammapata  Kak  OObeKTa  yIpaBJICHUS.
KnaccupuuupoBarh TEXHOJIOIMYECKUE TEPEMEHHBIE Ha BXOJHBIE M BBIXOJHEIE,
BBIJICNTUTH KaHAJIbI PETryJIUPOBAHUS.
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Pucynok A.14 — CxeMa aBTOMaTH3a1Mu Mpouecca CyIKu:
1 — Tomka; 2 — cMecuTelnbHas Kamepa; 3 — OapabaH; 4 — OyHKep; 5 — IUKIIOH;
6 — BeHTHIIATOP; 7 — aBTOMAaTUYECKUM 103aTOP; 8 — DJIEKTPOABUTATENb OapabaHa

2. Pazpaborate pa3BepHYTYI0 (YHKIIMOHAJIBHYIO CXEMYy aBTOMATHU3alluu
00BEKTa C HMCIOJB30BAHMEM PETYIUPYIOIIETO KOHTpOJUIepa. BBIMONMHUTE cxemy
¢yakumonanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzanus
TEXHOJOTUYECKUX TmporieccoB. OO003HAUEHUSI YCIOBHBIE MPHUOOPOB M CPEJICTB
aBTOMATH3aIliN B CXEMax».

3. BbiOpatb 1 000CHOBaTh CpeACTBa aBTOMATHU3ALUU C YYETOM YKa3aHHBIX
TEXHOJIOTHYECKUX TmapamMeTpoB. COCTaBUTH CHENU(PUKANNIO HAa MPUOOPHI U
CpelCTBa aBTOMAaTHU3AIlNH.

Hcxoaubie manHble 71 BEIOOpA CPEICTB aBTOMATH3AIINH:

Dy — ycnoBnbrit ipoxon Gr; Dy = 150 mm; Py — ycnoBroe manenne Gr; Py = 0,6 MIla;
AP — mepenian naBieHus Ha cyxkatorieM ycrpoictse Gr, AP = 0,5 MIla;

Dy — ycnoBnbii ipoxoa Gus; Dy = 100 mwm; Py — yenoBroe gaBnenne Gu; Py = 1,1 MIla;
AP — niepeniaz naBjaeHHs Ha cykaroreM yeTporctBe Gm; AP = 0,2 MIla;

Dy — ycnoBubiii ipoxof; Ggs; Dy = 150 mMm; Py — yenoBHoe naBnenne Gggs; Py = 1,5 Mlla;
AP — niepenian naBiaeHus Ha cykaroreM yeTpoictse Ggs; AP = 0,1 Mlla;

ow. = 680 °C, T max = 750 °C, Tewx. = 800 °C, Toapas. = 550 °C, Teux. = 210 °C,

Pam. = 3 Mlla.
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BAPUAHT Ne 15

1. TlpoBectn  ananmu3  anmapara  Kak  OObEKTa  YIpaBJICHUS.
KnaccudpuuupoBarh TEXHOJIOIMYECKHE MEPEMEHHBIE Ha BXOJHBIE M BBIXOJIHBIEC,
BBIJICNTUTH KaHAJIbI PEryJIMPOBAHUSI.
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Pucynok A.15 — Cxema aBTOMaru3aluM JIGHTOYHON (KOHBEWEpHON)

CYLLUUJIKHU:
1 — xanopudep; 2 — cymmika; 3 — JTONOJHUTENbHBIA MOJOrpeBaTenb;, 4 —
BEHTWJIATOP; 5 — MUTATENh

2. Pa3paborarh pa3BepHYTYI0 (PYHKIHOHAIbHYIO CXEMYy aBTOMAaTH3alluu
00BEKTa C HWCMHOJB30BAHUEM PETYIMPYIOMIErOo KOHTpoOJUiepa. BBIMOMIHUTE cxemy
dbyaknuoHabHy0  aBroMatu3anmuu 1o ['OCT 21.404-85 «ABTroMarm3aius
TEXHOJIOTUYECKUX TmpoueccoB. OO03HaYEHUs] YCIOBHbIE NPUOOPOB U CPEICTB
aBTOMATHU3aIlMN B CXEMax».

3. BeiOpath 1 000CHOBaTh CpPEeACTBA aBTOMATH3AIMM C YYETOM YKa3aHHBIX
TEXHOJIOTHYECKUX TMapamMeTpoB. CoCTaBUTh CIENU(PUKAUIO Ha MPUOOPHI |
CpelCTBa aBTOMAaTHU3AIlNH.

Hcxoaubie manHble 71 BEIOOpA CPEICTB aBTOMATH3AIINH:

Dy — ycnoBublii 1poxof Guap; Dy = 150 mm; Py — ycinoBHoe gaBinenue Guap; Py =2 Mlla;
AP — mepeniaz naBieHuUs Ha CyKaroreM ycTpocTBe Grap; AP = 0,05 Ml 1a;
T =320 °C, Par = 2...8 MIIa, Pmax = 10 MI]a.
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BAPUAHT Ne 16

1. Ilposectu aHaM3 anmapara  Kak ~ 00beKTa  yIpaBIICHUS.
KnaccudpuuupoBarh TEXHOJIOTMYECKUE TMEPEMEHHbIC HA BXOJHBIC M BBIXOJIHBIE,
BBIJINTUTH KaHAJIbI PETryJIUPOBAHUS.
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Pucynok A.16 — Cxema aBTOMAaTH3alMy MPOLIECCa CYIIKA B CYIIMJIKAX C
KUIISIIIUM CJIOEM:
1 — cymunka; 2 — KMOSAUMEA coid; 3 — pemierka; 4 — TONkKa; 5 — NIpOMEKyTOYHBIH
OyHKep; 6 — nuTarenu; 7 — BApHaTopbl; 8 — 3NEKTPOABUTATENN; 9 — LIMKIIOH

2. Pa3paborarh pa3BepHYTYIO0 (YHKIIMOHAJIBHYIO CXEMYy aBTOMAaTHU3aIluu
00BEKTa C HUCHOJIb30BAHUEM PETYIUPYIOLIEro KOHTpoJuiepa. BhIMOMHUTE cxemy
¢yakumonanbHyto aBromaruzauuu 1o ['OCT 21.404-85 «ABromaTuzanus
TEXHOJIOTUYECKUX TmpoueccoB. OO03HaYeHHs] YCIOBHbIE MPUOOPOB M CPEICTB
aBTOMAaTHU3AIlMU B CXEMax».

3. BriOpath 1 000CHOBATH CpeJCTBAa aBTOMAaTH3alMU C YYE€TOM YKa3aHHBIX
TEXHOJIOTUYECKUX mapamMeTpoB. CoOCTaBUTh CHEHU(PHUKAIUIO Ha NPUOOPHI U
CpelCTBa aBTOMAaTHU3AI1H.

Hcxonnblie nanHble A1t BIOOpa Cpe/ICTB aBTOMATU3AIINH:

Dy — ycnoBnsii npoxon Gr; Dy = 150 mm; Py — ycroBaoe maBnenne Gr; Py = 5 Mlla;
AP — mepenian naBieHus Ha cyxkatorieM ycrpoictse Gr, AP = 0,5 MIla;

Dy — ycnoBabii ipoxon G, Dy = 100 mwm; Py — yenoBroe naBnenne Gu; Py = 1 MIla;
AP — niepeniazt aBieHus Ha cyxkarorieM ycTporctBe G, AP = 0,02 MIla;

Dy — ycnoBubit 1poxost Geymar; Dy = 150 mm; Py — ycnoBHoe naeienue Geyuar;
Py = 4 MIla; AP — mnepenan naBieHUs Ha CyxarwomeMm ycTpoictBe Geyuar
AP =0,1 MIla;

Teym. ar. = 480 °C, T max = 550 °C, Tamm. = 700 °C, APamm. = 2 MI1a, Pann. = 5 MI1a.
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BAPUAHT Ne 17
1. Ilposectu aHaIMn3 amrapara  Kak o0BEKTa  yINpaBIEHUS.

KJ'IaCCI/I(bI/I]_II/IpOBaTB TCXHOJIOTHYCCKHUC IICPCMCHHBIC Ha BXOIHBIC W BBIXOIHBIC,
BBIJICJINTDb KaHAJIBI PETYJIUPOBAHMA.
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Pucynok A.17 — Cxema aBTOMaTH3aIMU MIPOLIECCa PEKTUPUKAITUU:
1 — TenmooOMEHHHK HCXOJAHOM cMecH; 2 — peKTU(]HUKAIMOHHAS KOJIOHHA;
3 — nepnermarop; 4 — KUMATUIBHUK

y

2. Pa3paborarh pa3BepHYTYIO0 (YHKIIMOHATBHYIO CXEMY AaBTOMAaTHU3AIUH
00BEKTa C HMCIOJB30BAHMEM PETYIUPYIONIET0 KOHTPOJIEpa. BBIMIONHUTE cXemy
dbyakimonanbayto  aBromarm3aiuu 1o ['OCT 21.404-85 «ABromaTtuzanus
TEXHOJOTUYECKUX mporieccoB. OO003HAUEHUSI YCIOBHBIE MPHUOOPOB W CPEICTB
aBTOMATH3aIlUN B CXEMax».

3. BoibpaTth u 000CHOBaTH CpeACTBAa aBTOMATHU3AIMKM C YYETOM YyKa3aHHBIX
TEXHOJIOTMYECKUX mapameTpoB. CocTaBUTh cCHEeUUPUKALUIO Ha NPUOOPHl U
CpelCTBa aBTOMAaTHU3AIl1H.

Hcxomubie manHbIe 71 BEIOOpA CPEICTB aBTOMATH3AIIHIH:

AP — niepenaj; 1aBieHUs Ha CyXarolieM ycrpoiictse, Dy — nuamerp TpybomnpoBoaa Jiist
noIdopa KJIanaHoB M auadparM Ha JIMHUM Noaayu ucxomHou cmecu; Dy = 100 mm,
Py =10 MIla, AP =1 MITa,

AP — niepenaj; 1aBjieHUs Ha CyXarolieM ycrpoiictse, Dy — quamerp TpyOomnpoBoaa Juis
noadoopa KJanaHoB U auadparM Ha JUHUM noaayu TeroHocutess; Dy = 100 mwm,
Py =5 MlIla, AP = 0,01 MITa,

AP — nepenaj naBjieHUs Ha CyXaroIleM ycTpoiicTtse, Dy — nuameTrp TpyOoonpoBoia
JUIsl TIOJ100pa KJlaraHoB U auadparM Ha JMHUU Nojadu AucTwuiara; Dy = 150 mwm,
Py =4 MlIla, AP = 0,3 MlIla,
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AP — niepenaj JaBjieHUs Ha CYXarIIeM ycTpoiicTBe, Dy — nuameTrp TpyOonpoBojia
JUIsl ToAOOpa KJlalaHoB U auadparM Ha JUHUU KyOoBoro ocrarka; Dy = 100 mm,
Py =2 MIla, AP =0,01 MIIa,

Tremmonoe. = 200...380 °C, Tamn. = 320...650 °C, Tiy6.0cr. = 120 °C, Tyuer. = 80 °C,
Txnanoroe. = 30...48 °C, APy, = 4 MIla, Py, = 3 MITa, P =2...8 MI1a,
L=20,0+0,1 M, AP6am = 1 MIla.

I"azoBas cmeck, coctaB: NHz, CO, mapsr H20.

BAPUAHT Ne 18

1. TIpoBectu aHaJIn3 anmapara  Kak ~ 00beKTa  yIpaBJICHUS.
KnaccudpuuupoBarh TEXHOJIOIMYECKHE TEPEMEHHBIC HA BXOJHBIC M BBIXOJHEIE,
BBIIENTUThH KaHAJIbI PETryJIMPOBAHUS.
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Pucynok A.18 — Cxema aBromMaTu3alud Hpouecca (PUIbTPOBAHUSA KUIAKUX
CUCTEM:
1 — 6apaban (nuck); 2 — BaHHA

2. Pa3paboraTh pa3BepHYTYI0 (DYHKIIMOHAIBHYIO CXEMYy aBTOMAaTH3alluu
00BEKTa C HWCIHOJB30BAHUEM PErYIHPYIOMIET0 KOHTpOJiepa. BBIMOTHUTE cxeMy
dbyakimonanbayto  aBromarm3aiuu 1o ['OCT 21.404-85 «ABromaruzanus
TEXHOJIOTUYECKUX TMpoueccoB. OO03HAaYEHHs] YCIOBHBIE NPUOOPOB U CPEICTB
aBTOMAaTHU3aIlMU B CXEMaX).

3. BriOpath 1 000CHOBaTh CpeICTBAa aBTOMATU3allMU C YYETOM YKa3aHHBIX
TEXHOJIOTMYECKUX mapameTpoB. CocTaBUTh cCHeUUPUKALUIO Ha NPUOOPHl U
CpelCTBa aBTOMAaTHU3AIlNH.

Hcxonnble naHHbIe U1 BHIOOpa CPEACTB aBTOMATH3AIUH:

AP — niepeniaj] 1aBieHUs Ha CyXaroleM ycrpoiictse, Dy — quamerp TpybonpoBoaa Jiist
nmogbopa KJIAamaHoB W jauadparM Ha JMHUM momadn cycnensuu; Dy = 100 mw,
Py =2,5 MIla, AP =0,01 MIla,

AP — niepenaj 1aBjeHUs Ha CyXarolieM ycrpoiictse, Dy — quamerp TpybomnpoBoaa s
noadopa KinanaHoB U Auadparm Ha quHuM puistpara; Dy = 150 mm, Py = 1,5 Mlla,
AP =0,2 MI1a,

APam. = 1,5 MIa, Praxyys-mumn = 2,0 MITa, T = 20...50 °C,

L =10,0+£0,1 M, APsausa = 0,5 MI1a.
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JaBieHus U pazpekenus [TekcT]| : HomeHKIaTypHbIi cipaBounuk UM 14-12-01. —
M. : OO0 «KHOPMA-PTM», 2001. — 105 c.

17. CpenctBa aBromaru3aruu. [IpuOopsl 1715 U3MEpEHUS W PEryIUPOBAHUS
cocTaBa U CBOMCTB BemiecTB [ [ekcT]| : HOMeHKIaTypHbIN cripaBouHrk M 14-18-
01. — M. : OO0 «<HOPMA-PTM», 2001. — 65 c.

18. IlIkaToB, E.®., [IIyBaJios, B.B. OCHOBBI ~ aBTOMAaTHU3aINHU

TEXHOJOTUYECKUX TPOU3BOACTB [TekcT]| : y4eOHHMK i1 TEXHHUKYMOB. — M. :
Xumus, 1988. — 304 c.
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[Tpunoxenue 1

TexHonornyeckasi annmaparypa u o6opy/ioBaHue

Komnonnsr (K- )
TapebyaThie HacaJJ0uHbIe

., Nyl

TapesKi M HACAJIKH JIOMYCKAeTCsl HEe N300 paXkaTh

Peaktopsr (P-)
CO CTAaIlMOHAPHBIM KaTaJIM3aTOPOM C JABWKYIIMMCSI U KHUIISIIAM  CJIOEM
KaTaJlu3aTopa.

A==

=t S
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[Mponomkenne npunokeHus 1
Emxoctu (E- )

BEPTUKAIIbHBIC TOPU30HTAJIbHBIE THUIIA PE3EPBYAPOB

) —
- —C )
N i
N
PuGoiinepsi (T- )

a) | 0)

—{

| | 11

Termmooomennnku (T- )

0)

a)
T,T
O CL
[T
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[Iponomkenue npunoxkerus 1

AnmapaTbl BO3IYITHOTO OXJIaXxaeHus (XB- )

il
i

Tpy6uatsie neun (I1- )
a) C TOPU30HTAJIBLHBIMU TYOaAMU 0) ¢ BepTUKAJIbLHBIMU PaUaHTHBIMHU
TpyOamMu

|—Z‘K K
= |
1

* |

OunsTpe! (O- )

BAaKYYMHBIC U IIOA JABJICHHCM paMHEBIC U (1)I/IJIBTpBI — HACOCBHI

T
—
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MTOPIITHEBOU

LIEHTPOOCIKHBIN C
3JIEKTPONPUBOIOM

[Mponomxkenue npunoxenus 1
Kommnpeccopsr u razonysku (LK u TIK- )

[EHTPOOSKHBINA KOMIIPECCOpP, IEHTPOOESIKHBINA KOMIIPECOP,
ra3oIyBKa C ra3oyBKa ¢ TypOOIpHUBOIOM
AIEKTPONIPUBOIOM

N N

I_
I_

e

\

Hacocwer (H- )

LHEHTPOOESKHBIA C  TOPIIHEBOMU C MTOPIIIHEBOM C
TypOOIIpUBOJOM AJIEKTPONIPUBOIOM  TYpOOIPHUBOJOM

1 [ 1T
Mo whdh

S7



[Tpunoxenue 2

BykBeHHbIe 0003HAaYeHNsI AJIA TPYIII ANNIAPATOB U 000PY/10BAHUA

No HanmMenoBaHue anmnapatoB 1 000py10BaHUS 0603

n/ Hade

i} HUE

1 | PeakTopbl, KOKCOBBIE KaMepbl, peTeHEPaTOPbl, KOHTAKTOPHI U T.II. P

2 | TpyOuatble e4u, TONKH MOJ IaBICHUEM U T.II. I1

3 | Kotapi-yrunusaTopsl KY

4 | PexTu(ukanmoHHbIe KOJOHHBI, CTAOUIN3AaTOPbI, abcopOepsl, K
necopOepsl U T.11.

5 | Aacop6epsl, OUMCTHBIE OAITHU C TJIMHOMU, MEPKOJISTOPHI, An
necYaHHbIe (PHIIBTPHI U T.11.

6 | OKcTpakTOpBl, anmapaThl Ui BhIIETaYMBAHUS U T.11. Ok

7 | DIEKTPOIETUAPATOPDI, JIEKTPOPA3ACIUTENN U T.11. Do

8 | Cymmiku Cm

9 | Memasiku ¥ CMECUTENN M

10 | EmkocTu 6ydepHbie, pedIroKCHbIE, Ta3roJIbIACPhl, 3BAropaTophl, E
BOJIOOTAENUTENN, OTCTOMHUKH U T.II.

11 | KpucramnuzaTopbl Kp

12 | TemnooOeHHUKH, KUTIATUILHUKHY (pUOOUIIEPHI), T
BO3/IyXOMOI0TpeBaTelv, Katopudepsl, TEIT000MEHHUKU
CMEIIEHUS U T.1II.

13 | DnekTpornoaorpeBaTeNu, ACKTPOKUIIATUILHUKH U T.I1. ot

14 | XonoaunpHUKW, KOHJIEHCATOPBI KOXKYXOTpyOUaThIe, X
OapoMeTpHUUYeCKHEe U CMEIIICHHS

15 | Annaparsl BO3AYIIHOTO OXJIAXACHUS, KOHAEHCATOPBI, XB
XOJIOJIUITbHUKH

16 | ®unbTpsl TUCKOBBIE U OapadaHHbIC, PUIBTP-MPECCHI, pAMHBIE o
THJIPOLIMKIIOHBI, BpEMEHHBIEC (DUIBTPHI, MACIOOTACTUTEN

17 | IukJIOHBI, MAaTHUTHBIE CEMAPaTOPhI, CKPYOOEPhI, MOKpHIE I1
IBUICYIOBUTEIH U T.I1.

18 | DnexkTpouasTphI S\

19 | I'poxoTa, cUTHI I'p

20 | IpoOuiiku, MeJIbHUIIBI, OETYHBI, pa3MOJIbHBIC MAIIUHBI U T.I1. Hp

21 | I'panynaTopsl, SKCTPYAEPhl, BAIKOBBIE CMECUTENH U T.II. r

22 | TpancmopTepsl, 2J1€BaTOPHI, ITHEKHU U T.II. Tp

23 | DKEKTOpbI DK

24 | HXeKTOPBI Nx

25 | HenTtpudyru, neHTpoOeKHbIE CenapaTophl U T. II. b
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HpOI{OJDKeHI/Ie IMPUITOKCHUA

No HanmMenoBaHue anmapatoB U 000py10BaHUS 0603
/ Haye
i} HUE
26 | ®akenbHOE YCTPOWUCTBO Oy
27 | Bo3nyxoayBKH, BEHTUIISTOPHI, JBIMOCOCHI B
28 | Hacocbl mopuiHeBble, IIEHTPOOEKHbIE, BAKYYMHbBIE U T.I1. H
29 | Komrmpeccopsl ieHTpoOekHbie. ['a301yBKku K
30 | Kommpeccops! mopuiHeBbIe IIK
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[Tpunoxenue 3

I'paduueckue yciaoBubie 0603Havenust mo FOCT 21.404-85

Haunmenosanue

O0o3HaueHue

1 .IlepBuuHBIi U3MEPUTENLHBIN TPEOOpa30BaTENb,
JATYHK, TPUOOP, YCTAHABIMBAEMBIN 110 MECTY

a) OCHOBHOE 0003HAYCHHE

0) momyckaemoe 0003HaUCHUE

2. Ilpubop, ycTaHaBIMBAaEMblid HA LIUTE, MYIbTE
a) OCHOBHOE 0003HaYCHHE
0) momyckaemoe 0003HaUYCHUE

3. AcnioJHUTENbHBIN MEXaHU3M,
oO1mee Ha3HAYCHUE

4. UcnoMHUTENbHBIA MEXaHU3M, OTKPBIBAIOIINI
PETYIMPYIOIIMIA OpraH MpU MPEKPAICHUN TOAaYn
SHEPTUU WIH YIIPABIISIONIErO0 CUTHAIA

5. MlcnosIHUTENIbHBIA MEXaHU3M, 3aKPBIBAOIINN
PETYJIUPYIONIUKA OpPTraH MPU NPEKPALICHUH MTOJaYn
SHEPryU WIH YIPABISIONIErO CUTHATA

6. McnonmHuTenpHbI MEXaHU3M, KOTOPBIN MPU MPEKPALLICHUN
[IOJa4Y¥ DHEPIUU WIM YIIPABIISAIOLIEr0 CUTHAJIA OCTABJISAET

PETYJIIUPYIOIMKA OPraH B HEU3MEHHOM IOJIOKEHUH.

7.VICTIOMHUTENIbHBIN MEXaHU3M C JOMOJHUTEIbHBIM PYYHBIM
MIPUBOJIOM

8. Perynmupyrommii opran
9. JIunus cBsA3M

10. [Tepeceuenre TUHUM CBSA3U O€3 COCTMHEHUS
Apyr ¢ Apyrom

11. Ilepeceuenne TMHUNA CBA3U C COCAMHECHUS
MEXTY COOOM

++|X@+@ 0 -0 oo Qo
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[Iponomkenue mpuiIoKeHus 3

Pa3mepnl rpadpuueckux ycjaoBHbIX 0003HaueHuii mo 'OCT 21.404-85

HaumenoBaHue O0o3HaueHue

[lepBUuHBINA U3MEPUTENBHBIN TPe0Opa3oBaTeNb TaTUUK,
pruOOpP KOHTPOJIUPYIOIINH, PEryTUpP YOI

a) 0a30Boe 0003HAUCHNUE ) @
a1
0) nomycTuMoe 0003HaUYCHUE )10V
1
N

HcnomHuTensHBIA MEXaHU3M A

y

L
10 T 7

)

Perynupyromuii opran
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[Tpunoxenue 4
BykBennble yciaoBHble 0003Hauenus o FOCT 21.404-85

N3mepsiemas BemnynHa DOYHKIIMOHATILHBIN MPU3HAK nprbdopa
OTIOJIHUTEIHLHO
0O003| OcHoBHOE A dopmupoBaH
¢ 0003HauCHHE, Jononuure
Ha4y€H| 00O3HAUCHUE OrobpakeHune ue
. | yrouHstoiee JBHOE
ue | u3MepseMon uH(pOpMaIMK | BBIXOJTHOT'O
H3MEPSIEMYIO 3HAYCHUE
BEJTUYNHBI CUTHaja
BEJIMYHMHY
A + - Curnanm3anust - -
B + - - - -
PerynupoBan
C + - - ue, -
yIIpaBJICHUE
Pa3znocth
D [ImoTHOCTB ’ - - -
nepena
Jrobas
E |anexTpuyeckas - + - -
BEJIMYMHA
CooTHoIlIEHHE,
F Pacxon - - -
JI0JIsI, 1PpOOh
Pa3zwmep,
G MOJIOKEHUE, - + - -
nepeMeIieHue
Bepxnaui
nepera,
Pyunoe peral
H . - - - n3MepsaeMo
BO3JICHCTBUE i
BEJINYUHBI
I + - [Tokazanue - -
ABTOMaTHYECKO
e
J + - - -
MepeKIIIOUYCHUE,
oberanue
Bpewms,
K BPEMEHHAs - - + -
nmporpamma
L YpoBeHb - - - -
M BrnaxHocth - - - -
N + - - - -
O + - - - -
P JlaBiienue, i i i i
BaKyyM
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[Iponomkenue npuiioxxenus 4

N3mepsemas BenmuunHa DOYHKIIMOHATILHBIN MpU3HAK Iprbdopa
OMOJIHUTEIHHO
0603| OcHoBHOE A dopMHpOBaH
¢ 0003HauCHHE, Jononuure
HayeH| o0o3HaYeHUE OTtoOpaxxkenue ue
. | yrouHstoiee JBHOE
ue | uMepseMoi uH(poOpMaIK | BBIXOJTHOT'O
U3MEPSEMYIO 3HA4YEHUE
BEJTUYNHBI CUTHaja
BEJIMYHHY
Bemmuuna |MHTerpupoBanu
Q XapaKTEePU3yIo e, +
1ast Ka4ecTBO, | CYMMHUPOBaHUE
COCTaB | T.]I. 110 BpEMEHHU
PannoakTrBHOC
R a - Perucrpanus - -
Th
Bxmtouenue,
OTKJIIOUEHHUE,
CKopocTb,
S - - OJIOKMPOBKA, -
4acToTa
MEePEKIIIOUCH
ne
T | Temnepatypa - - + -
Heckoinbko
U | PasHOpOMHBIX ] i i i
HU3MEPAEMBbIX
BEJIMYMH
V Bs3kocTh - + - -
W Macca - - - -
He
y  [PeKoMeHyemas i i i i
pe3epBHas
OykBa
Y + - - -
7 - - - -

[Ipumeuanue: BykBeHHbIe 0003HAUEHUSI OTMEUEHHBIE 3HAKOM «+», SIBJIAIOTCS PE3EPBHBIMU, a
OTMEYEHHBIE 3HAKOM «-» HE UCIOIB3YIOTCH.
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[Ipunoxenune 5

IIpumep nocTpoenust yc.ioBHoro ooo3zHavyenusi npudopa no 'OCT 21.404-85

HN3mepsiemas /laBJjieHune
BeJINYNHA
YTouHeHue Iepeman
U3MepseMou AaBJIeHHUSA
BEJIHYHHBI
IToxa3anue
DOYyHKIHMOHAJIbHbIE
NPU3HAKHU
npuGopa Perucrpanus
ABTOMAaTHYECKO
e
peryJiupoBaHue
\ 4 \ 4 \ 4 \ 4 \ 4
1 2 3
PDIRC TIOCIIE/I0BATEIBHOCTD OyKBEHHBIX
0003HaUYEeHH I

MECTO OJIA HAHCCCHUA ITO3UITUOHHOI'O

0003HaUYEHUSA
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[Tpunoxenue 6
OcHoBHbIE OYKBeHHBbIe 0003HAYEeHHS N3MePsieMbIX BeJINYUH

Ob6o3Haue | U3mepsiemas BelmyuHa O6o3naue | M3mepsiemas BenuynHa
HUC HUE
D [InoTHOCTH P JlaBneHune, Bakyym
E JIro6ast anexTpuyeckas Q Cocras,
BEJIMYMHA KOHIICHTPAIHs
F Pacxon R PagnoaktuBHOCTH
G Pasmep, nonmoxenue, S CxopocThb, 4acToTa
nepeMelleHne
H Pyunoe Bo3nelicTBre T Temneparypa
K Bpewms, U Heckomnbko
BpPEMEHHas Juarpamma Pa3HOPOAHBIX BETUINH
L YpoBeHb V Bsi3kocth
M BnaxxHoctb W Macca

OcHoBHbIe OyKBeHHbIC 0003HAYCHHS,

YTOUYHAKOIINEC N3MEPACMBIC BCJININHDI

Oo6o3Haue | M3mepsiemas BenuyuHa Ob6o3Haye | M3mepsiemas BenuuuHa
HUE HUE
D PaznocTts, nepenan J ABTOMaTHYECKOE
IEPEKIIIOYEHHE,
oberanue
F CootHowienue, 10, Q Wnrterpuposanue,
IpoOb CYMMUPOBaHUE BO
BpPEMEHU

OcHoBHbIC OYKBEHHBbIC¢ 0003HA4YECHHS BBINOJIHAEMBIX NPpHOOpoM GyHKUMH

Oo6o3Haye | M3mepsiemast BenmuauHa Ob6o3Haue | M3mepsiemast BenmuauHa
HUE HUE
A Curnanuzanus C PerynupoBanue,
yIIPaBJICHUE
I ITokazanne S Bxnrouenue,
R Peructpanus OTKITFOUEHHUE,
MIePEKITI0YCHUE
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[Ipunoxenue 7

IIpumepsnl mocTpoeHus ycaoBHbIX 0003Havyennii mo FOCT 21.404-85

1. TlepBuuHBIi U3MEPUTETBHBIN MpeoOpa3oBaTeb, YyBCTBU-
TEJIbHBIN JIEMEHT JJIs1 U3BMEPEHHUS TEMIIEPATYPbI, YCTAHOBJICHHBIN
no Mecty (TepMOMETp  CONPOTUBIEHUS,  TEPMOOAITIOH

MaHOMETPHUUYECKOr0 TEPMOMETPA, JATYMK MUPOMETPA U T.I1.).

2. Tlpubop st U3MEpeHHs] TEMIEPATyphl MOKA3BIBAIOIIINIA,
YCTaHOBJIEHHBIA 10 MecTy. Hampumep: TepMOMETp PTYTHBIN,

TEPMOMETP MAHOMETPUUYECKUU U T.[I.

3.IIpubop nns u3MepeHus: TemIepaTrypbl MOKa3bIBAIOIIUH,
YCTAHOBJIEHHBII Ha IMTEe (MWUIMBOJIBTMETP, JIOTOMETD,

MMOTCHIOUOMCTP, MOCT aBTOMAaTHUYECKUU U T.H.).

4. Ilpubop Il U3MEpeHus: TeMmIepaTypbl OCCIIKaIbHBIN, C
JHACTAaHIIMOHHOM TIepeadyeii TMOKa3aHWM, YCTAHOBIICHHBIN I10
MeCTy (TEPMOMETP MAaHOMETPUYECKUM OECIIKaIbHBIN C MTHEBMO -

WJIU DJIEKTpoIiepeaadeii).

5.1Ipubop st U3MEpeHus TeMIepaTypbl OIHOTOYEUHBIMH,
PETUCTPUPYIOIINA, YCTAHOBJIEHHBIN HAa 1IUTE (MUJUTMBOJIBTMETP,

MOCT aBTOMaTUYECKUU U T.II.).

6.1Ipubop A U3MEpEeHUs] TEMIIEPATYPbI C ABTOMATHU4ECKUM
o0eraronmM yCTpOMCTBOM, PEryIUPYIOIINA, YCTAaHOBJICHHBIA Ha
LIUTE. Hanpumep: MHOTOTOYEYHbIN CaMONUIIYIIA X

IMOTCHOUOMCTP, MOCT ABTOMATHUYECKUU U T.O.

7.1Ipubop At U3MEpeHus: TeMIlepaTyphbl PErUCTPUPYIOIIHA,
pEeryJIUpYIONIUi, yCTaHOBJIEHHBIM Ha mute. Hampumep: moboit
CaMOIUIITYIIIU I PETrYIIATOP TEMIIEPATypPhI (TepMoMeTp
MAaHOMETPUYECKUAM, MAJTUBOJIBTMETP, JIOTOMETP, MTOTCHIIMOMETP,

MOCT aBTOMAaTHYECKHI 1 T.II.).

8.Perynsitop Temmeparypbl OecHIKalbHbBIN, YCTAaHOBJICHHBIM
no Mecty (Hampumep, JIUJIATOMETPUYECKUH  PEryssiTop

TEeMIIepaTyphl).

D@ EP® OOGGE
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[Iponomkenne npunoxeHus 7

9. Komruiekr JUISL WU3MEPEHUS TEMIIEPATYPBHI,

PETHCTPUPYIOIUH, PEryIHPYIOIIUHE, CHA0KECHHBIA CTaHIUEH |/ o e

YIIPaBJICHUS, YCTAHOBIICHHONW Ha IUTe (HApUMep, BTOPUYHBIM

npubop U peryaupyromuii 070k cuctembl «CtapT).

10.ITpubop nnst mu3MepeHus TeMmrepaTypbl OeCHIKaTbHBIN, C
KOHTAKTHBIM  YCTPOMCTBOM,  YCTAHOBJICHHBIM 110  MECTY

(HampuMmep, pese TeMIepaTypHoe).

I1.baiimacHas maHenp  JUCTAHIMOHHOIO  YIIPABJICHMS,

YCTAaHOBJICHHAA Ha IIUTC.

12.Ilepexmoyarens OJEKTPUUECKUX  LENEH  HM3MepeHus
(ynpaBieHus), NEpeKIoYarenb s Ta30BbIX (BO3AYIIHBIX)

JIMHUM, YCTAHOBJICHHBIN HA IIUTE.

13.[TpuGop nmnst  W3MEpeHUs] JABJICHUS  Pa3peKeHUs
OecCIIKaJIbHBIM, C JUCTAaHIMOHHOW Tepedadyeil IMoKa3aHUuu,
YCTaHOBIIEHHBIH 110 MECTY (Hampumep, MaHOMETP, AUPMaHOMETD,

OecIIKaJIbHBIN C THEBMO- WJTU AJIEKTporepeaauei).

14.Ilpubop  mnms  u3MEpeHHs  Iepenaja  JIaBJICHUS
MOKa3bIBAIOIINM, YCTAaHOBJIECHHBIM 1O MecTy. Hampumep:

Tu(MaHOMETP MOKa3bIBAIOIIUH.

15.00pubop ans u3MepeHHUs  JABICHUS  pa3peKEHUs
OeCIIKaJIbHBIM, C JUCTaHUMOHHOW TIepeAadyeil IMOoKa3aHUu,
YCTaHOBJIEHHBII 110 MeCTy (Hampumep, MaHOMETP, TU(PMaHOMETP,

OecCIIKaJIbHBIN C THEBMO- WJIU AJIEKTporepeaauei).

16. [Tpubop nnst u3MepeHus: JaBJICHUS Pa3peKeHUS] PETUCT-

PUPYIOLIUH, YCTAaHOBJIEHHBIM Ha ImUTE (HaNpUMEp, CaMOMU-

® O eEEE

OIYIIMA  MaHOMETp WU JII00OW BTOPUYHBIA MPUOOp A

perucTpaiuu JaBicHus).
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[Iponomkenne npuitoKeHus 7

17. TlpubGop 5 W3MEpEHUs [aBJICHUS C KOHTAKTHBIM
YCTPOMCTBOM, YCTaHOBJICHHBIN MO MECTY (HapuMep, pelie aBiie-

HUS).

18.1lpubGop mis u3MepeHus: JaBjeHUs (pa3pe’KeHUs)
[IOKa3bIBAIOIINM, C KOHTAKTHBIM YCTPOMCTBOM, YCTAaHOBJICHHBIU

10 MECTY (DJIEKTPOKOHTAKTHBIN MaHOMETp, BAKYYyMMETP U T.I1.).

19.Perynstop nmaBieHus, paboTarommii 6€3 HCIOIb30BAHUS
MOCTOPOHHETO HWCTOYHUKA DJHEPrud (PEryyiarop JaBJICHUS

MIPSIMOTO JIEUCTBUS «I0 ce0s»).

20.IlepBrUuHBIii W3MEPUTEIIbHBIN npeoOpazoBaTesb
(4yBCTBUTEIBHBIM  DJIEMEHT)  JUIsl  U3MEpPEHUs  pacxoja,
YCTaHOBIIEHHBIN 10 MecTy. Hanpumep: nuadparma, corio, Tpyda

BGHTypBI, JaTYUK HHAYKOHUOHHOI'O pacxogoMcepa U T.II.

21.IIpubop st u3MepeHus pacxona OeCIIKaIbHBIA C
JACTAaHIMOHHOM Tepe/layeil TOKa3aHWM, YCTAHOBJICHHBIM 10
MecTy (Hampumep, OecIIKanbHbIA JU(HMAHOMETP UM POTAMETP C

MTHEBMO- UJIK dJIEKTporepeaadeit).

22.Ilpubop s  W3MEPEHHs] COOTHOIICHUSI  PACXOJIOB
PETUCTPUPYIOIINA, YCTAHOBICHHBIA Ha IMUTE (JTF000M BTOPUYHBIN

npuOop AJIst PETUCTPALIUU COOTHOIICHHUS PACXOIOB).

23.1Ipubop myig W3MEpPEHUsT pacxoja IMOKa3bIBAIOIINM,
YCTAHOBJIGHHBI 10 MeECTy, Hamnpumep, JIudmaHoMeTp WU

POTAMCTP HOKaBBIBaIOIHHﬁ.

24 1lpubop msii HM3MEPEHHs] PACX0Ja HHTErPUPYIOIIUM,
YCTaHOBJIEHHBI 10 MecTy. Hampumep: mo0o0il OeclikanbHbIMI

CUCTUYUK-PACXOAOMCEP C MHTCIPaJIOM.

25. Tlpubop mia wu3MepeHus: pacxoja TOKa3bIBAOIINA,

MHTETPUPYIOIIMM, YCTAaHOBJIEHHBIM 10 Mecrty. Hampumep:

BROm 6 GG

MOKA3bIBAIOIINI AU(HMAHOMETP C HHTEIPATOPOM.
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[Iponomkenne npuitoKeHus 7

26.11pubop myisi U3MEpeHus: pacxojia MHTETPUPYIOIIUMA, C
YCTPOMCTBOM ISl BbIJAUM CUTHAJIA MOCJE MPOXOXKICHUS 3aJ1aH-
HOTO KOJIMYECTBA BEIIECTBA, YCTAHOBJIEHHBIH MO MECTY

(HampuMep, CUETUUK-103aTOD).

277 .11lepBUuHBIii VU3MEPUTENIbHBIN npeoOpa3oBaTeib
(4yBCTBUTEIBHBIM  DJIEMEHT)  JJIi  WU3MEPEHHs]  ypPOBHS,
YCTAHOBJIEHHBIN MO MECTy (HampuMmep, JaTYUK SJIEKTPUYECKOrO

WJIM EMKOCTHOTO YPOBHEMEDA).

28.IIpubop st U3MEpeHUs YpPOBHSA TOKAa3bIBAIOIIUIA,
YCTAHOBIIEHHBII TI0 MecTy (Hampumep, MaHOMETp WIH

Tu(MaHOMETP, UCIIOIB3YEMBIH JJI1 U3MEPEHUS YPOBHS).

29.1lpubop st  M3MEpPEHUsT YPOBHS C  KOHTAKTHBIM
YCTPOMCTBOM, YCTaHOBJICHHBIM 10 MecTy. Hampumep: perne

YPOBHSI.

30.IlpuGop st wW3MEpeHUs YpPOBHS OECHIKAIbHBIA C
JHUCTAaHIIMOHHOM TIepe/layel IMOKa3aHWM, YCTAHOBJICHHBIA IO
MecTy (Hampumep, ypOBHEMep OeCHIKaTbHBI C TTHEBMO- WU

aJIEKTpoIiepeaaydeii).

31. Tlpubop nns w3MepeHUss YPOBHSA OECIIKATbHBIM,
PETYJIIUPYIOIIMNA, C KOHTAKTHBIM YCTPOMCTBOM, YCTaHOBJICHHBIN
M0 MECTy (HampuMmep, IEKTPUUYECKHUI PETYNIATOP - CUTHAIM3ATOP
ypoBHs). bykBa H B 1aHHOM npuMmepe o3HadaeTr OJIOKHPOBKY IO

BEPXHEMY YPOBHIO.

32. Ilpubop s w3MepeHHs] YpPOBHS IOKAa3bIBAIOLIUH, C
KOHTaKTHBIM YCTPOMCTBOM, YCTAHOBJIEHHBIN Ha IIUTE (HAIIpUMED,
BTOPUYHBIN MMOKA3bIBAIOIIMI IPUOOP CUTHAIBHBIM YCTPOWCTBOM ).

BYKBBI H n L os3nauaror CUTHAJIM3AIWI0 BCPXHCI'0O M HHUKHCEIO

®. 0, 0060 00

YPOBHEM.
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33.1lpubGop nmnsi  uU3MepeHHus  IUIOTHOCTU  PacTBOpa
OeclIKanbHbIA, C JUCTAHIIMOHHOM mepenadyel MoKa3aHui,
YCTAHOBJICHHBIA IO MECTy (HampuMep, JIaT4yMK IUIOTHOMEpa C

ITHEBMO- WUJIK dJICKTpoIepeadeii).

34.Ilpubop a1 W3MEpPEeHHUss pa3MEpPOB TMOKA3BIBAIOIINM,

YCTaHOBHeHHBIﬁ 10 MCCTY.

35.1TpubGop myis u3MepeHus JHOOOW  DIIEKTPUUECKOMN
BEJIMYMHBI  MMOKA3bIBAIONINH, YCTAHOBIEHHBIM TI0O  MECTY.

Hanpumep: Hanpsokenue.

36.[Ipubop asnst ynpaBieHHs IPOLECCOM 10 BPEMEHHOM Mpo-
rpaMMe, YCTAaHOBJICHHBIM Ha WIUTEe (HAMpUMep, KOMaH]IHBIHI
anekTponHeBMatuueckuii mpudop KOIII, MHorouenHoe perne

BPEMEHHU U T.I1.).

37.1Ipubop 1uIsi M3MEPEHUsI BIAXKHOCTH PETUCTPUPYIOIINIA,
YCTAHOBJIGHHBIN Ha muTe (HApUMeEp, BTOPUYHBIA MPUOOP Bia-

rOMEpa).

I

38.IlepBuuHblii W3MEPUTEIIbHBIN npeoOpa3oBaTeib

(4yBCTBUTEIBHBIN 3JIEMEHT) Il U3MEPEHUS KauecTBa MPOAYKTA,

&H® ® @G G

YCTaHOBJIEHHBII IO MeCTY (HampuMmep, natyuk pH-merpa).

39.1lpuGop s wW3MepeHHsT ~ KadecTBa  MPOJYKTa
MOKA3bIBAIONINIM, YCTAHOBJICHHBIM 1O MecTy (Hampumep,

ra3zoaHajm3aTop HOKa3BIBaIOIHHﬁ JB1T KOHTPOJIA  COACPIKAHUS

Q

KHCJIIOPOZa B IBIMOBBIX ra3ax).

40.1Tpubop s U3MEpeHHs] KadyecTBa MPOAYKTAa PETUCTPH- H2SO4
pYIOIIUM, YCTAaHOBJICHHBIM Ha IUTE (HAOpUMEpP, BTOPUYHBIM

CaMOTMIIYIIMK TPUOOp peryisiTopa KOHIIGHTPAIMU CEpHOMU

KHUCJIOTBI B PaCTBOpE).
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41.1Tpubop 1A U3MEpPEHUS PaarOaKTUBHOCTHU
ITOKA3BbIBAIOIINM, C KOHTAKTHBIM YCTPOMCTBOM, YCTAHOBJICHHBIN

o MecTy (HampuMmep, MpuOOop IJIs MOKa3aHWK W CHUTHATU3AIUU

‘“Q
=

MPEEeTBHO IOMYCTUMBIX KOHIICHTPALMK o - U 3 - Tydeit).

42 Tlpubop anss WU3MEPEHHs] YacTOTHI BpaIleHUs MPUBOJA
PETUCTPUPYIOIINM, YCTAHOBJIEHHBI Ha IIUTE (HAIpUMED,

BTOPUYHBIN PUOOP TaxoreHepaTopa).

43.Ilpubop 1y1s1 W3MEPEHHs] HECKOJIbKHUX Pa3HOPOJIHBIX

BEJIMYMH  PETUCTPUPYIOIIHMM, YCTAHOBJIEHHBIM IO  MECTY

cC
1
—h
—~
m
o
~

(HampuMep, caMONMUINYIIUNA AUGMAHOMETP - pPaAcXOJOMep C
JOTIOJTHUTENIbHON 3alKChl0 JIaBIIEHUS M TEeMIEpaTypbl mapa).
Haanuce, pacmmdpoBbiBaomas  U3MepseMble  BEJIMYUHBI,
HAHOCHUTCSI JTMOO crpaBa OT npubopa, JUOO Ha TOJE€ CXEMbI B

IMpUMCYaHNH.

44 Tlpubop  mnmsg  W3MEpeHUs  BSI3KOCTH  pacTBOpa
MOKA3bIBAIOIINI, YCTAHOBJIEHHBIM 1O MecTy (Hampumep,

BHUCKO3UMETP MOKa3bIBAIOLIUN).

45.Ilpubop TUISt U3MEPEHUs Macchbl MPOJIYKTa
ITOKA3bIBAOIIMM, C KOHTAKTHBIM YCTPOMCTBOM, YCTAHOBJICHHBIN
no  Mecty  (Hampumep,  yCTPOWCTBO  3JEKTPOHHO -

TEH30METPUYECKOE WJIM CUTHAIU3UPYIOIIIEE).

46. Tlpubop myss KOHTpoJsig moracaHusi (akena B TeUH
OecIlIKaJIbHbIN, ¢ KOHTAKTHBIM YCTPOMCTBOM, YCTAaHOBJICHHBIN Ha

mmte. Hampumep: BTOpUYHBIA TpHOOp 3amajibHO-3AIIUTHOTO

®» 06 &

ycrpoiictBa. [lpumenenue pesepBHOM OykBbI B 10KHO OBITH

OI'OBOPCHO Ha I10JIC CXCMHEI.

47.IlpeoOpazoBarenb CUTHANA, YCTAaHOBJIICHHBIM Ha IIUATE
(BXOOHOM CHUTHAl >JEKTPUYECKUH, BBIXOJHOM CHUTHAl TOXE E/E
AIIEKTPUUECKHI; Hampumep, MpeoOpazoBareslb U3MEPUTETHHBIH,

ciyxamuii s mpeoOpaszoBanus  TOJIC  Ttepmomerpa

©

TCPMOIJICKTPHUICCKOI'O B CUT'HAJI IIOCTOAHHOI'O TOKa).
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48.IlpeoOpazoBarenb CUTHaNIA, YCTAaHOBJIICHHBIM Ha IIUATE
(BXOHOM CUTHaI IMHEBMaTHUYECKUMH, BBIXOJIHOM —

AIEKTPUUECKHIN).

49.BBIMUCTUTENLHOE YCTPOMCTBO, BBIMOIHSIONMIEE (PYHKITUIO
yMHOXEHUs.  Hampumep:  MHOXWTENIbP  Ha  IOCTOSIHHBIN

kodpumment K.

50.ITyckoBast anmapaTypa YIpaBJEHUS 3JIEKTPOIBUTATEIEM
(HampuMep, MarHUTHBIM MyCKaredb, KOHTAaKTOp M  T.IL.).
[Tpumenenue pe3epBHOIl OykBbI N OMKHO OBITH OTOBOPEHO Ha

ITOJIC CXCMBI.

51.Anmaparypa, NpeaHa3HaYECHHAs INIE: PY4YHOTO
JIMCTAHIIMOHHOTO YIIPaBJICHUsI, YCTAHOBJICHHAs Ha IIUTE (KHOMKA,

KJIFOY YIIPABIICHHUS], 331aTUUK U T.I1.).

52.Annaparypa, MpeIHA3HAYCHHAs pINI: PY4HOr O
JMCTAHIIMOHHOTO YIpaBJICHUs, CHAOXEHHas YCTPOMCTBOM JIJIsI

CUTHaJIM3allH, YCTAHOBJICHHASA Ha IIUTC (KHOHKa co BCTpOCHHOfI

® & @&

JAMIIOYKOM, KIJIIOY YIPABIICHHUS C MOACBETKON U T.I1.).

53.Kmrou ynpaBieHus, TpeaHAa3HAYeHHBIA i1 BbIOOpa
YIIpaBJIEHMsI, YCTAHOBJIECHHBIM Ha IIUTE (IIpUMEpP NMPHUBEACH IS S 101-2
WUTIOCTPALIUU cy4asi, KOrja IMO3ULIUOHHOE 0003HAUEHUE BEIUKO

U TI03TOMY BBIHOCHUTCSI BHE OKPYXHOCTH).

(&
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[Tpunoxenue 8

JlonotHUTEIbHBbIE OYKBEHHBIE YCJIOBHBIC 0003HAYCHUS
(pyHKUIHOHANBHBIX TpU3HaKkoB npudopos nmo 'OCT 21.404-85

HanmenoBanue O6o3HaueHne

[lepBuuHoe npeoOpazoBanne. YyBCTBUTEIbHBIN DJIEMEHT E
[TpomexxyTouHoe npeodpazoBanue. J[ucraHMOHHAs TIepeTada T
Crannus ynpaBieHus K
[IpeobpazoBanue, BEIUUCTUTENbHBIC (DYHKITUH Y
Ponx sHeprum curnana: BIIEKTPUYECKU I E

IMHEBMATUYECKUAMN P

TUAPABITUICCKUN G
Buasr popMm curnana: aHaJIOTOBBIN A

JTACKPETHBIN D
Onepaiyu, BHITOJHSIEMbIE BHIYUCIUTEIbHBIM YCTPOMUCTBOM:
CYMMUPOBAHUE;
YMHO>KEHUE BEJIMYMHBI CUTHAJIA HA TTOCTOSIHHBII K
koapurment K;
MEPEMHOKEHNE BEJIMYUH JIBYX U 00Jiee CUTHAJIOB,; x
JIeJICHUE BEJIMYMH CUTHAJIOB APYT HA JIPYra; :
BO3BEJICHHUE BEJIMYHMHBI curHaia f B cTeneHsp; f
W3BJICUCHHE U3 BEJIMYMHBI curHana f kopHs cTenenu N, off
Jorapu(MupoBaHHUE; Lg
nuddepeHmpoBaHue; dx / dt
UHTETPUPOBAHUE; J
H3MeEHeHHe 3HAKA CUTHAJIA; X(-1)
OrpaHUYEHUE BEPXHETO 3HAYCHHUS CUTHAIIA,; max
OrpaHUYEHUE HIXKHEro 3HAaU€HUsl CUTHAJIA. min
CBs13b C BBIUUCIHUTEIbHBIM KOMILIEKCOM:

nepeaaya curiana Ha 9BM; Bi
BbIBOJ] MH(popMaruu ¢ DBM. Bo
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[Tpunoxenue 9
Cxema apromMaTuzanuu (ynpoueHHas )
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[Tpunoxenune 10
Cxema aBTomMaTuzanuu (pa3BepHyTas)
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ITpunoxenue 11
Cxema aBTomMaTuzanuu (pa3BepHyTast)
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[Tpunoxenue 12
Cxema aBTomMaTuzanuu (pa3BepHyTas)
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[Tpunoxenue 13
Cxema aBToMaTu3anuu (ynpoueHHas )
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[Tpunoxenue 14

Cxema aBTomMaTuzanuu (pa3BepHyTas)
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ITpunoxenue 15

Crneunpurkanus mo I'OCT 2.108 - 68 «kECK/. Cnennduxanus»
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[Tpunoxxenue 16

g § é OGo3HaueHHE HanmeHoBaHHe Kon. |  TIpum.
1-1 JIK6-150 T'OCT 26969-86 Huadparma kamepHas 2
5-1
1-2 Candup-22M-]1]] [TpeoGpa3oBaTess pa3HOCTH 2
5-2 TV 25-2472.0049-89 AaBJIcHAA
Monens 2430
1-3 BIIC-90K TY25-7439.0016-90 Biiox npeobpa3zoBanust CUTHANIOB, | 9
5-3 MCKPO3aIUThI U TUTAHUS
2-1 Candup-22M-/I1 [IpeoGpazoBatens 30bITOUHOTO | 2
4-1 TV 25-2472.0049-89 JaBJICHUSI
mozeib 2150
2-2 BIIC-90IT TY25-7439.0016-90 brok mpeoOpa3zoBanusi curuaios, | 2
4-2 HCKPO3aIIUThI U TUTAHUS
3-1 TCM-0193-01, TepmornpeoOpazoBarenn 1
TV 311-00226253.035-93 COIPOTHUBJICHUSI METHBIH
3-2| HIIT-2, TY 4227-028-10474265-98 [IpeobpazoBareinb 1
42 2710 monens HIIT-2.1 TeMIepaTypbl HOPMUPYIOLIUI
3-3 OIII-1 [IpeobpasoBarennb 1
3JEKTPONHEBMATUY €CKUI
3-4 25c48mx Knaman perymupytronmii 1
6-1 TCM-0193-01, TepmonpeobpazoBaTenb 3
6-2 TV 311-00226253.035-93 COIIPOTHBJICHHUS METHBII
6-3
6-4| 1119327, TY4227-005-12296299-95 [IpeobpazoBatenn 1
TeMIrepaTrypbl HOPMUPYIOIIUH
KII—- HTU CK®Y — UCDA — *** — 14
Vsm| Juer | Ne noxymenra |Toamncs | dara
Paspator. | Msanos 1. 1. Jurepa | Juer | Jlucros
Mposepmn | sanos ILIL [IpoekTupoBaHue CUCTEMBI K T T
aBTOMAaTHU3allu IMporecca HTU CKDY,
H. koHTp. CHUHTC3a B IIPOU3BOACTBC rp. H-ATII-60-24-1
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VTB.

Bonasipes J1.B

KapOammuia
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[Tpunoxenue 17
Oo0pa3en miramna K 4eprexy

(obo3HaueHHe, NpUHATOE Ha Kadeape)
Jlut. Macca Macmtab
Msm | Jluct Ne moxym. Ioamuces | Hara
- (nanmenoBanue temsl JI1, KIT)
Paspa.
Ipos.
T.koHTp Jucr I JIucros
H.xoHTp (HauMEHOBaHUE
. : U3JIETINS, CXEMBI) HTHU CKOY
VYT1B. rp. H- ATII-mo—-13-1
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MUHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUA
POCCHUHUCKOM ®EJEPAIINU
d)enepa.m)ﬂoe rocyrapCrBeHHOEC aBTOHOMHO€ 06pa3OBaTeJIbHOC YUpEKIACHUE
BbICILIET 0 00Pa30BaHUS
«CEBEPO-KABKA3CKHH ®EJIEPAJIBHBIA YHUBEPCUTET
HEBUHHOMBICCKHNI TEXHOJOTHYECKNHN NHCTUTYT
(PHJTHAJ)

Meroanueckue yka3zaHus K CaMOCTOSITETbHOU paboTe
JUISL CTYJICHTOB HalpaBJICHUS
15.03.04 «ABTOmMaTu3aIs TEXHOJIOTHYECKHUX MPOIECCOB U MPOU3BOJICTB
Mo TUCIHHUILINHE

«ITPOEKTUPOBAHUE ABTOMATU3NPOBAHHBIX CUCTEM»

Hesunnomsicck, 2025



Metoanueckre yka3aHUs pa3pabOTaHbl B COOTBETCTBUH C TpPeOOBaHUSIMU
®I'OC BO B yacTtu cojepskaHusi ¥ YpOBHSI TOJTOTOBKH BBITYCKHUKOB HarpaBJie-
Hus noarotoBku 15.03.04 «ABToMaTu3arusi TEXHOJIOTHIECKUX MPOIECCOB U TPO-
U3BOJICTBY.

MeTtoanueckue ykazaHus CONEp)KaT PEKOMEHIAIMU 10 OpPTraHU3allHd CaMo-
CTOATENLHON pabOThl CTyAEHTA MPU H3YUYCHUM TUCHUIUIMHBL «IIpoexTnpoBanue

ABTOMATU3HUPOBAHHBIX CUCTCM.

CocraBuTenb noueHT kahenpsr UCOA J1.B. bonasipes

OTBETCTBEHHBIN PEIAKTOP noueHT kadenpet UCOA A.A. EBgokumoB
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BBEJAEHUE

Hucnunnmna «IIpoekTrpoBaHre aBTOMAaTU3UPOBAHHBIX CUCTEM» CTaBUT CBO-
el 1enp0 (GOpMHUPOBAHKE CIEIYIOMMX KOMIETEHIUM Oyayuiero OakaigaBpa IO

HarpaBieHuto nmoArotoBku 15.03.04 — ABromaruzanus TEXHOJIOTHYECKHUX IPO-

IECCOB U IMMPONU3BOACTB.

Kon, popmynupoBka
KOMIIETEHLIUU

Kon, popmynupoBka
UHANKATOpa

[Inanupyemslie
pe3yabTaThl 00y4eHUs 10
JTUCHUILIMHE (MOIYIIIO),
XapaKTepU3yolme
3Tanbl GOPMUPOBAHUS
KOMIIETCHIIUM,
UHJAMKATOPOB

YK-2. Cnocoben omnpe-
JEATh KPYT 3a7a4 B
paMKax MOCTaBJICHHOU
LEJU U BBIOUPATh OINTH-
MaJIbHBIE CITOCOOBI UX
pelIeHus, UCXOAS U3
JNEUCTBYIOIINX MPABOBBIX
HOPM, UMEIOIIUXCA pe-
CYpCOB U OIpaHUYCHUU

NJ-1yk-2 Dopmynupyer
11eJ1h TIPOEKTA, OTpee-
JIIeT COBOKYITHOCTD B3a-
MMOCBSI3aHHBIX 3a/1a4,
oOecreunBaroInX ee J10-
CTHXKEHHUE U OTPEACIISICT
OKHJIa€MBIC Pe3yIbTaThl
pelIeHus 3aaa4

dopmynupyer mocra-
HOBKY 3a7a4, obecreun-
BAIOIINX JOCTH)KCHUE
IeJTU; TIPOTHO3UPYET
OXKHJaeMbIC Pe3yJIbTaThl
peIIeHUs DIIEeMEHTapHBIX
3a71a4

NJI-2yk-» Pa3zpabaTeiBaeT
TUIaH JEUCTBUM JJIS pe-
IICHUs 3a7a4 NPOeKTa,
BBIOMpAst ONTUMAJIBHBIN
Croco0 UX peleHus, uc-
X0 U3 AEHUCTBYIOIINX
MPaBOBBIX HOPM U UMeE-
IOLLIUXCS PECYPCOB U
OTPAHUYCHUM

Bri6upaer onTuManbHbINA
crroco0 pa3paboTKH IPo-
€KTa aBTOMaTU3UPOBaH-
HOW CUCTEMBI 3asBJICH-
HOT'O KauecTBa U 3a ycTa-
HOBJICHHOE BpeMs

NJI-3vk-2 ObecnieunBaet
BBITIOJIHEHUE TIPOEKTA B
COOTBETCTBHUU C YCTAHOB-
JICHHBIMU LETISIMU, CPO-
KaMU U 3aTpaTaMH, UCXO-
1 U3 JEUCTBYIOIINX
MIPaBOBBIX HOPM, UMEIO-
IIUXCSl PECYPCOB U Orpa-
HUYCHUH, B TOM YHCJIIE C
UCIIOJIb30BaHUEM I (DPO-
BBIX HHCTPYMEHTOB

PazpabarsiBaeT miaH pa-
OOTBI HAJl TPOEKTOM aB-
TOMAaTHU3UPOBAHHOM CH-
CTEMBI, 00ECIICUNBAIOIIIC-
r'0 JOCTH)KEHUE TTOCTaB-
JICHHBIX IIeJIeH, COOJII0-
JIEHUE CPOKOB BBITIOJTHE-
HUs paboT U 3aTpar, uc-
X0 U3 JICUCTBYIOIINAX
MIPABOBBIX HOPM, HMEIO-
HIUXCSI PECYPCOB U Orpa-

4




HUYCHUH, B TOM YMCJIIE C
HCTIOJIb30BAHUEM CPEICTB
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS

OIIK-3. OcymiecTBasiTh
npodhecCUOHANTBHYIO Jie-
ATEIHHOCTh C YIETOM
HKOHOMUYECKUX, IKOJIO-
TMYECKHX, COL[UAIbHBIX U
JIPYIrUX OrpaHUYECHUN Ha
BCEX dTarax >KU3HEHHOTO
YpPOBHSI.

NJ1-1onk-3 Ucnionb3yet
HOPMAaTUBHBIE I KOHOMH-
YECKHUE, DKOJIOTMUECKHUE,
COLIMAJIbHBIE U IpyTHE
OTrpaHMYEHHUS TIPU CO37a-
HUU CPEJICTB U CUCTEM
aBTOMAaTHU3allUU.

Cobiro1aeT HOpMaTUB-
HbI€ PKOHOMUYECKUE,
HKOJIOTHYECKUE, COLIH-
albHBIC U APyTUe orpa-
HUYEHHUS [IPU CO3TAHUU
CpPE/CTB U CUCTEM aBTO-
MaTHU3alluu

NJ-20rk-3 [Tpoektupyer
CPEJICTBA aBTOMATU3ALIUK
C Y4ETOM DKOHOMHUYE-
CKHX, OKOJIOTHYECKHX,
COLMATBHBIX U APYTUX
OTpaHUYEHUH Ha BCEX
Tarnax XKU3HEHHOTO
IUKJI.

Bribupaer meronst u
CPEeIICTBA U3MEPCHUS
TEeMITepaTyphbl, JTaBJICHUS,
YPOBHS, pacxoja u Ko-
JINYECTBA BEIIECTBA, I10-
Ka3aTeJael KauecTBa Chl-
pbsl 1 MaTEPHUAJIOB

N-3omnk-3 [Ipoektupyer
CUCTEMBI aBTOMAaTU3ALNH
C YYETOM 3KOHOMHYE-
CKHX, 3KOJIOTHYECKHX,
COLIMAIBbHBIX U IPYTUX
OTPaHUYEHUN Ha BCEX
JTanax KU3HEHHOTrO
[UKJIA.

PazpabartsiBaeT Bce BUIBI
oOecrneueHnii aBTOMAaTH-
3UPOBAHHBIX CUCTEM C
Y4E€TOM SKOHOMUYECKHX,
DKOJIOTUYECKNX, COIH-
QIbHBIX U JPYTUX Orpa-
HUYEHUHN HA BCEX ATamax
’KU3HEHHOI'O IIUKJIa

OIIK-5. CniocobeHn pabo-
TaTh C HOPMATUBHO-
TEXHUYECKOU TOKYMEH-
Talyen, CBSI3aHHOM C
npodeccruoHanbHOM f1esi-
TEJIbHOCTBIO, C UCIIOJIb-
30BAaHUEM CTaHJIapTOB,
HOPM U TIpaBUJI

NJI-1onks Ucnonb3yet
MOJIHYIO HOMEHKJIATYPY
HOPMAaTHUBHO-
TEXHUYECKOU TOKYMEH-
TalMy, CBI3aHHOMU C
npodeccruoHaIbHOU Jesi-
TEIbHOCTHIO.

JleMoHCTpUpYeT 3HaHUE
HOMEHKJIATypbl TEXHUYE-
CKOU TOKYMEHTAaI1H, He-
00X0AMMO B IIpoLiecce
IIPOEKTUPOBAHHUSI aBTO-
MAaTU3UPOBAHHBIX CUCTEM

NJ1-20nk-5 PazpabaTsiBa-
€T TEXHUYIECKYIO JTOKY-
MEHTAIMIO B COOTBET-
CTBUU CO CTaHJapPTaMH,
HOPMaMH ¥ TIPaBHJIaMU

CobroiaeT cTaHIapThI,
HOPMBI U MpaBUIIa
oopMIICHUS TeXHUYE-
CKOM JIOKYMEHTAlUHU

NJI-3omk-5 YdacTByeT B
MpoIeccax COrjacoBaHUs
Y YTBEPXKICHUSI HOpMa-
TUBHO-TEXHUYECKOH J10-
KYMEHTAI[UU.

JleMOHCTpUpPYET HaBBIKA
COTJIACOBAHMS U YTBEP-
KJEHUSI HOPMATUBHO-
TEXHUYECKOU JTOKYMEH-
TallMXA B 00JIACTH aBTO-
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MaTHU3allu1 TCXHOJIOI'U-
YCCKHX ITPpOLCCCOB U
IIPOU3BOACTB

OIIK-6. CriocobeH pe-
maTh CTaHIapTHBIC 3a]1a-
9u IpohecCuOHATLHON
JESITeTbHOCTH Ha OCHOBE
UH(OPMAIIMOHHON U
oubmmorpaduyeckoi
KyJIbTYPBI C TPUMCHCHH -
eM UH(OpMaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUI

N -1lonk-s Ucioms3yer
WCTOYHHUKH, TTPHHIIATIBI
aHajM3a, CucTeMaTh3a-
MU 1 0000IIIeHNS WH-
dbopmalu 0 COBpeMeH-
HOM COCTOSIHUH H TIep-
CIIEKTUBAX Pa3BUTHS
CPEJICTB U CUCTEM aBTO-
MaTH3alliH

HaxoauT uctouHnku
uH(pOpMAaILK O COBpe-
MEHHOM COCTOSIHUH U
NEPCIIEKTUBAX Pa3BUTHUS
CPEICTB U CUCTEM aBTO-
MaTHU3aLHH.

UJ1-2011k-6 AHATH3UPYET,
CUCTEMAaTH3UPYET U
000011aeT nHpopMaIuio
0 COBPEMEHHOM COCTOSI-
HUU U TIEPCIICKTUBAX
pa3BHUTHSI CPEICTB U CH-
CTeM aBTOMATH3aI[H1

[TpuMeHsIeT TPUHIIAITHI
aHalin3a, CHCTeMaTh3a-
IIUA ¥ 00OOIICHUS UH-
dbopManum 0 COBpeMeH-
HOM COCTOSTHUH | TIep-
CIICKTHUBAX Pa3BUTHUS
CPE/ICTB M CHCTEM aBTO-
MaTHU3aIuu

NJI-3omnk-s [Ipumensier
MH(POPMAIIMOHHBIC TEX-
HOJIOTHH JIJIsl aHAJIN3a,
CHCTeMaTH3alluu U
0000111eH1a HHPOpMa-
LN O COBPEMEHHOM CO-
CTOSIHUU U TICPCIIEKTUBAX
Pa3BUTHS CPEICTB U CH-
CTEM aBTOMAaTH3alUU

[Tpumensier undopmaru-
OHHBIC TEXHOJIOTUH JJIS
aHaJli3a, CUCTeMaTn3a-
IIUM 1 0000IIIeHUS UH-
dbopmaruu 0 COBpeMeH-
HOM COCTOSIHUU U TIEP-
CIIEKTHBAX Pa3BUTHS
CPEJICTB U CUCTEM aBTO-
MaTH3AIHAH

OIIK-12. Criocoben
oopmIIATh, IpeaCTaB-
JSITh B JTOKJIAJBIBATh Pe-
3yJbTAThl BBITTOJIHEHHOMN
paboTHL.

I/I,Z[-lom(-lz O(I)OpMJIHeT
pe3yJIbTaThl BBINOJIHEH-
HOM pabOTHI B COOTBET-

CTBUU C TPeOOBaHUSAMU

ECKI, ECIIA, ECTA x
ohopMIICHUIO TOKYMEH-
TaIUU

Cobmromaet TpeOoBaHUs
ECKJ, ECIIA, ECT/
0(OPMIICHUIO TEXHUYE-

CKOU TOKYMEHTaIuu

OIIK-13. Criocoben
IPUMCHSTDH CTaHAapTHHIC
METO/IbI pacueTa IMpu
IIPOCKTHUPOBAHUU CUCTEM
aBTOMATHU3AlUU TEXHO-
JIOTHYECKUX MPOIIECCOB U
IIPOU3BOJICTB.

NJI-1omnk-13 PaccuuTsiBa-
€T U MPOEKTUPYET CPei-
CTBa M CUCTEMBI aBTOMa-
TU3AIUH, OTIPEIIEISIET
KpUTEPHH KaueCcTBa Mpo-
€KTa U IPUHUMAET OIITH-
MaJIbHbIE MPOCKTHHIC
pEIICHHUS.

Cnocob6en chopmynupo-
BaTh KPUTEPUHU KayecTBa
IIPOEKTA U KOJTUYECTBEH-
HO OLIEHUTbH ONTHUMAab-
HOCTb MPUHATHIX MPO-
€KTHBIX PELICHHUI TIPU
pacuere U MpOEeKTHPOBa-
HUU CPEJICTBA U CUCTEMBI




aBTOMAaTHU3allu1

NJI-20mk-13 [Ipumensiet
COBPEMEHHBIE METO/IbI
pacueTa 1 pOEeKTUPOBa-
HUS CPEJICTB M CUCTEM
aBTOMaTH3alllH, 00€eCIIe-
YUBACT MPUHATHE ONTH-
MaJbHBIX KOHCTPYKTOP-
CKUX U MPOU3BO/ICTBEH-
HBIX PELICHUN

JleMoHCTpUpyeT crnoco0-
HOCTb IIPUMEHSITH CO-
BPEMEHHBIC METO/IbI pac-
4yeTa ¥ MPOSKTUPOBAHUS
CPEJICTB M CHCTEM aBTO-
MaTH3aIiH, o0ecIeuynBa-
€T MPUHSATHE ONITUMAJTh-
HBIX KOHCTPYKTOPCKUX U
IIPOM3BOJICTBEHHBIX Pe-
IICHUM

NJI-3omnk-13 Ucnionb3yet
COBpEMEHHBIC KOMITBIO-
TEPHBIC TEXHOJIOTUU TIPU
MIPOCKTUPOBAHUHT
CPEJICTB ¥ CUCTEM aBTO-
MaTH3all1H.

Bnaneer coBpeMeHHbIMU
IPOrpaMMHBIMH CpPEJI-
CTBaMH aBTOMaTU3UPO-
BaHHOI'O IPOEKTHPOBA-
HUS CPENICTB U CUCTEM
aBTOMAaTU3alluU

['maBHBIMM 3a7a4aMU JUCUUILIMHEL SBJISIOTCS: O3HAKOMIIEHHE CTYIEHTOB CO
CTaAUsMHM U DTAllaMH ITPOEKTUPOBAHUS CUCTEM ABTOMATH3alUM WU YIIPABJICHUS, C
IPOEKTHOM JOKYMEHTalUUen; NPUOOpEeTeHHE MPAKTUYECKUX HABBIKOB MPOEKTHPO-
BaHMs CUCTEM aBTOMATU3aLMKU U YIIPABIICHUS.

CryaeHT nociie u3ydeHust qucuuiuinHebl «lIpoekTnpoBanue aBTOMAaTU3UPO-
BAaHHBIX CUCTEM» JOJDKEH
3HATh:
® [POrPECCUBHBIE METOIBl JKCIUIYyaTallMM CPEACTB TEXHOJIOTHYECKOTO
OCHAILICHUS, aBTOMATU3ALUH U YIIPABJICHHS IIPOM3BOJICTBOM B OTPACIIH;
® CTaHAApPTHI, METOAUYECKUE U HOPMATUBHBIE MAaTE€pUaibl, COIPOBOXKIAIO-
1Y€ IIPOEKTUPOBAHUE ITPOU3BOJCTBA U DKCILIYyaTallUIO0 CPEIACTB TEXHOJIO-
TUYECKOr0 OCHAILECHUSI, aBTOMATU3AllUU U YIIPABJICHUS,
® [IPUHIIMIIBI, METO/BI U CHOCOOBI KOMIJIEKCUPOBAHUS allapaTHbIX U IPO-
I'PAMMHBIX CPEICTB IIPU CO3IAHUU CUCTEM aBTOMATU3ALUU U YIIPABICHUS,
BJIA/IeTh:

¢ COBPCMCHHBIMU MCTOHAMH IIPOCKTHUPOBAHUA TCXHOJIOTMYCCKHUX IIPOLCC-

COB, p33pa6OTKI/I CHUCTCM aBTOMATU3AIMU WU YIIPABJIICHHA C UCIIOJIb30BAHMN -
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€M KOMIIBIOTEPHON TEXHHKHU;
® METOJaMH PaIMOHAILHOTO BHIOOpPA CPEJICTB TEXHOJIOTMYECKOTO OCHAIIe-
HUSI, aBTOMATU3aIlUN U YIIPABICHUS JJIsl TIPOM3BOJICTBA U3ICTTUI OTPaCIIH;
® METOAaMH OCYIIECTBJICHHS TEXHUYECKOTO KOHTPOJIS, pa3pabOTKH TEXHHU-
YECKOM JTOKYMEHTAIlMU, B TOM YHUCJIE MO COOJIIOICHUIO TEXHOJIOTHYECKOM
JTUCITUTIIMHBI B YCIIOBUSX JICHCTBYFOIIETO TTPOU3BOICTRA.

Meronnueckne ykazaHUs MpeAHA3HAYEHBI IS BBIMTOTHCHHUS CaMOCTOSTEIh-
HOM paboThl Mo aucHumuimHe «lIpoekTupoBaHUE aBTOMATHU3UPOBAHHBIX CHCTEM) C
yueroM TpeboBanuit ®I'OC BO gyt HanpaBnenust noarotosku 15.03.04 — Asro-
MaTH3amus TEXHOJOTUYECKHX MPOIEeCCOB M Mpou3BoiACTB. OHH CIIOCOOCTBYIOT
JTyYIIEMY YCBOCHHIO CTYJIEHTAMH TEOPETUYCCKUX IOJIOKCHHA M 00ecredrBacT
MPUOOPETCHNE MPAKTUYECKUX HABBIKOB TIO0 MCCIEAOBAHHUIO AJIEMEHTOB M CHCTEM

ABTOMATHYCCKOI'O PCTYJIUPOBAHUA U YIIPABJICHUA.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSTEJBHOM PABOThHI
OBYYAIOIIIUXCHA ITPU U3YYEHUHU JUCHUIIJIMHBI
«ITPOEKTUPOBAHUE ABTOMATHU3NPOBAHHBIX CUCTEM»

CamocrosTensHas padota cryaeHtoB (nanee — CPC) sBisercs HeoTbeMIle-
MOU COCTaBJISIONIECH 00pa30BaTENHLHOTO TPOIecCa B YHUBEPCUTETE U SBISETCS
00s13aTenbHON A Kaxkaoro cryaenta. OcHoBHas 1einb CPC — ocBoeHue B 1oJI-
HOM O0BeMe 00pa30BaTEIBLHOW MPOTPaMMBbI U TMOCIEAOBATEIbHOE (POPMHUPOBAHHE
KOMIETEHIUHA 3(Q(PEKTUBHON CAMOCTOSATENBbHON MpodeccnoHalbHON (IpaKTHye-
CKOM M Hay4yHO-TeopeTHueckoil) aestenpHocTH. CamocrosiTenbHass paboTa KOH-
KpETHA 1O CBOCH MPEAMETHON HANPaBICHHOCTH U COMPOBOXKIAETCS HETIPEPHIBHBIM
KOHTPOJIEM U OLIEHKOH €€ pe3yJbTaToB.

KonuuecTBo 4acoB, 0OTBOAMMOE Ha CaMOCTOSITENILHYIO paboTy, ONpeeisieTcs

y4eOHBIM TUIaHOM HarpaBiieHus noarotoBku 15.03.04.



CopepxaTenbHO caMOCTOATENIbHAsE paboTa cTyaeHToB omnpeaensiercs OI'OC
BO wnamnpaBnenuss noarorosku 15.03.04, nmporpammoil u y4eOHO-METOANYECKUM
KOMIUIEKCOM AUCIHIUTUHBI «IIpoekTupoBaHuEe aBTOMAaTU3UPOBAHHBIX CUCTEM .

Meronuka OpraHu3alii CamMOCTOSITEIbHOW PabOThl CTYIEHTOB 3aBUCUT OT
CTPYKTYpBI, XapakTepa U 0coOeHHOCTeN AuCHUIUIMHBI «IIpoekTupoBaHrne aBToMa-
TU3UPOBAHHBIX CUCTEM», 00bEMa YacoB Ha ee u3yuyeHue, Buaa 3aganuit qisa CPC,
WHIMBHUIYaJIbHBIX BO3MOXKHOCTEH CTYJEHTOB U YCIOBHH Y4eOHOM NeATeIbHOCTH.

®opMBbl CaMOCTOSATEIBHON pabOThl CTYAEHTOB ONPEACIISIOTCA COJEpPKaHUEM
TucHUIUIMHBL «IIpoeKTupoBaHNEe aBTOMATU3UPOBAHHBIX CHUCTEM), CTEMEHbIO MOJ-
TOTOBJICGHHOCTU CTYAE€HTOB. OHM MOTYT OBITb TECHO CBSI3aHBI C TEOPETHUYECKUM
KypcoOM M MMETh y4eOHBIN Wi yueOHO-UCClenoBaTeIbcKkuil xapakrep. ®opmy ca-
MOCTOATETHLHON paboThI CTyIeHTOB onpeneisiior kadeapa MCIA mpu pazpaboTke
IpOrpaMMbl JUCHUTUIMHBI «[IpoekTrupoBaHrEe aBTOMATU3UPOBAHHBIX CUCTEM).

CamocTosiTennbHasgs padoTa MOXET OCYIIECTBIATHCS WHIUBUIYATbHO WA
rpynnamu CTyICHTOB B 3aBUCUMOCTH OT €M, 00beMa, KOHKPETHOM TEMATHUKU Ca-
MOCTOSITENTbHOU pabOThl, YPOBHS CJIOKHOCTH, YPOBHSI YMEHUN CTYJCHTOB.

CPC, He mpenycMoTpeHHasi 00pa30BaTeIbHOM MPOrpaMMoOi, y4eOHBIM Ijia-
HOM M Y4€OHO-METOJMYECKUMH MaTepuajaMu, PACKPHIBAIOIIMMHU M KOHKPETHU3HU-
PYIOIIMMH UX COJIEP>KAHKE, OCYIIECTBIISIETCS! CTYJI€HTaMU WHULIMATUBHO, C LIEJbIO
peanu3anry COOCTBEHHBIX YU€OHBIX U HAYYHBIX HHTEPECOB.

B ydueOHOM mpoliecce BBIACISIOT ayIUTOPHYIO U BHEAYIUTOPHYIO CaMOCTOS-
TENbHYIO padoTy.

AyauTopHas camocrtositeNibHas paborta no aucuurmHe «[IpoekTupoBanue
ABTOMATU3UPOBAHHBIX CHUCTEM» BBITIOTHSACTCS HA Y4YEOHBIX 3aHATHSAX (JICKIUSX,
IPAKTUYECKUX, JTAOOPATOPHBIX 3aHATUSX U KOHCYJBTAIMAX) MO/ PYKOBOJACTBOM
MPEenoJaBaTes U 10 €ro 3a/1aHHIO.

BreayauTopHas camocTosTeNbHasg padoTa CTYJEHTOB BBINOJIHSAETCS BO BHEa-
YAUTOPHOE BpEMS IO 3a/laHUI0 U MPHU METOJWYECKOM PYKOBOICTBE M KOHTpPOJE

npenogaBaTes, Ho 0e3 ero HenocpeacrTseHHoro yyactus. CPC Bkitovaer B ceOs:



® T[IOATOTOBKY K ayAUTOPHBIM 3aHATUSAM (JIEKIMOHHBIM U IPAKTUYECKUM) U
BBITNIOJJHEHUE COOTBETCTBYIOIINX 3aJaHUMN;

e paboTy HaJ OTJEIbHBIMU TEMaMHU Y4€OHBIX TUCUHUILIUH (MOIyJel) B CO-
OTBETCTBUU C YYEOHO-TEMAaTUYECKUMHU TUIAHAMH;

®  BBINIOJHEHUE KOHTPOJIbHBIX padoT;

® [OJArOTOBKY KO BCEM BHJaM ITPOMEKYTOUYHBIX U UTOTOBBIX KOHTPOJbHBIX

UCTIBITAHUM.

1.1. HoaAroroBKAa K JEeKIUAM

['maBHOE B mepuoa MOATOTOBKHU K JICKIIMOHHBIM 3aHATUSAM — HAY4YUTHCS Me-
TOJAAM CaMOCTOATEIIBHOIO YMCTBEHHOTO TpPYZAa, CO3HATEIbHO pPa3BUBATh CBOU
TBOPUYECKHE CITIOCOOHOCTU W OBJIaJIEBaTh HABBIKAMU TBOpUYECKOU paboThl. [ 3TO-
ro HE0OXOJMMO CTPOro COOJIOJaTh JUCIHUIUIMHY y4yeObl W ToBeaeHHs. YeTkoe
MJIAaHUPOBAHUE CBOEro pabouero BpPEeMEHU U OT/AbIXa SBISETCS HEOOXOIUMBIM
YCIIOBUEM JUISl YCIICIITHOW CaMOCTOSATENIbHON paboThl. B OCHOBY €ro HY:KHO TOJIO-
KUTh paboure MPOrpaMMBbl U3y4aeMbIX B CEMECTPE JUCIUTLIINH.

Kaxnomy CTyneHTy cCleayeT COCTaBJISITh €KEHEACIbHBIA U CEMECTPOBBIN
TUTaHbl PabOThI, a TaKXKe IUIAaH Ha KaKIblid padounii nenb. C Beuepa Bcerja HaIo
pacnpenensaTh padoTy Ha 3aBTpalllHUM JIeHb. B KOHIIE KaXa0ro AHS 1ienecooopas-
HO TTOJABOJIUTH UTOT PaOOTHI: TIIATEIHLHO MPOBEPUTH, BCE JIM BBHITIOJHEHO 110 HaMe-
YEHHOMY IUJIaHy, HEe ObUIO JIM KaKUX-IHOO OTCTYIUICHHWH, a eclii ObUIH, 1O KaKOu
MPUYHUHE 3TO Mpou3onuio. HyHO OCylmeCTBIATE CAMOKOHTPOJIb, KOTOPBIN SIBIISA-
eTcsi HeoOXOIUMbIM YCIIOBUEM YCHENTHOW yueObl. Eciii 4TO-TO OCTanoch HEBbI-
MOJITHEHHBIM, HEOOXOAMMO M3bICKATh BPeMs JIJIsl 3aBEPIICHUS dTON 4acTu padoThI,
HE YMEHbIIIasg 00beMa HeJIeJIbHOTO IJIaHa.

Crnymianue 1 3anuch JEKIUN — CJIOXKHBIA BUJT By30BCKOM ayJUTOPHOMN pabo-
Tbl. BHMMAaTenbHOE CylllaHWE W KOHCHEKTUPOBAHMUE JICKUMU IPEANOJaraet MH-

TCHCHUBHYIO YMCTBCHHYIO ACATCIILHOCTH CTYACHTA. KpaTKI/IC 3aIlIMCH HGKHHﬁ, nux

10



KOHCIIEKTUPOBAHUE MMOMOraeT YCBOMThH ydeOHbI Marepuas. KoHcmekT sBisiercs
IOJIE3HBIM TOTJ1a, KOI'/la 3alMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U CJIEIaHO 3TO
caMHUM CTyIeHTOM. He Halio cTpeMHUThCs 3alncaTth TOCIOBHO BCIO JIEKIHIO. Takoe
«KOHCIIEKTUPOBAHKE» MPUHOCUT OOJIbIIIE Bpeaa, YeM MOjb3bl. 3alucCh JEKIUI pe-
KOMEH/IYeTCSI BECTH MO BO3MOXKHOCTH COOCTBEHHBIMH (hopmynmpoBkamu. JKemna-
TEJIbHO 3alMCh OCYUIECTBJIATh HA OAHOM CTPaHMIIE, a CJASAYIOLIYIO OCTaBJIATh IS
npopabOTKU yueOHOT0 MaTeprasa CaMOCTOSTEILHO B JOMAITHUX YCIIOBUSIX.
KoHncnekT nekuuii nydine moapa3aensTh Ha MyHKTHI, naparpadsl, codmonas
KPacHyI0 CTPOKY. DTOMY B OOJIBLION CTeneHu OyayT ClOoCOOCTBOBATH IYHKTHI
IJIaHa JIEKLWH, PeAsIoKeHHbIe npenogaBaressimM. [IpuHuunuansHble MecTa, onpe-
nenenusi, GopMyJibl U JPYroe CielyeT COMPOBOXKIATh 3aMEUYAHUSIMU «BAXKHOY,
«0C000 BaXKHOY», «XOPOIIO 3alIOMHUTH» U T.M. MOXHO JA€NaTh 3TO U C MOMOIIBIO
Pa3HOLIBETHBIX MapKepoB WM pydek. Jlydme ecau oHM OyayT cOOCTBEHHBIMH,
YTOOBI HE MPUXOANIIOCH IPOCUTH UX Y OJTHOKYPCHUKOB U TEM CaMbIM HE OTBJICKATh
ux BO Bpems Jekuuu. llemecooOpaszHo paszpaboTaTh COOCTBEHHYIO «MapKorpa-
¢uto» (3HAUKH, CUMBOJIbI), COKpalleHus cioB. He nuumHuM Oyner u u3yueHue oc-
HOB creHorpaduu. Paboras Haj KOHCIEKTOM JEKUWH, BCErjga HeoOXOIUMO HC-
NOJIb30BaTh HE TOJBKO YUYEOHUK, HO U Ty JIUTEPATYPY, KOTOPYIO JOMOIHUTEIHHO
peKOMEHI0BaIT JIeKTop. VIMEHHO Takasi cepbhe3Hasi, KpormoTiauBas paboTa ¢ JeKIn-

OHHBIM MAaTCpPHUaJIOM I1O3BOJIUT FJ'IY6OKO OBJIaJCTb 3HAHUAMMU.

1.2. IloAroToBKAa K NPAKTHYE€CKUM 3aHSITHAM

[1oArOTOBKY K KaKJIOMY HNPAKTUYECKOMY 3aHATHIO CTYACHT JOJKEH HA4aTh C
O3HAaKOMJICHHS C METOAUYECKUMU YKa3aHUSAMHU, KOTOPbIE BKIIOYAIOT COJEpKAHUE
pabotel. TmiarenbHOE NPOAYMBIBAHME U W3YyYEHUE BOIPOCOB OCHOBBIBAETCS Ha
npopaboTKe TEKYILEro Marepuasa JeKIUH, a 3aTeM U3ydeHus 00sa3aTeabHON U J0-
NOJIHUTENIBHON JIMTEpaTypbl, pEKOMEHIOBAaHHYIO K AaHHOM Teme. Ha ocHOoBe mH-

JTUBUTyaIbHBIX TIPEANOYTCHUN CTYACHTY HEOOXOJMMO CaMOCTOSATEIHLHO BBHIOPATH
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TEMY JOKJIaJia 1o mpodiieMe U MO0 BO3MOKHOCTU MOATOTOBUTH 10 HEMY IpE3eHTAa-
LUIO.

Ecnu mporpamMmoi AMCHUIUIMHBI OIPEAYCMOTPEHO BBIIOJTHEHUE MPAKTUYECKO-
ro 3aJaHusi, TO €ro HeOOXOAMMO BBHITIOJHUTH C YYETOM MPEIJIOKEHHONW MHCTPYK-
11y (YCTHO WJIM MUChbMEHHO). Bce HOBbIE MOHSTHS MO U3ydaeMOl TeMe HeoOXOoau-
MO BBIyYUTh HaM3yCTh U BHECTH B TJIOCCApUl, KOTOPBINA I1€J€CO00pa3HO BECTH C
caMoro Hauaja u3y4deHus Kypca. Pe3ynbpTaT Takol pabOThl JOJIXKEH MPOSIBUTHCS B
CIIOCOOHOCTH CTy/IEHTa CBOOOAHO OTBETUTh HA TEOPETUUYECKHE BOMPOCHI CEMHUHA-
pa, ero BBHICTYIUICHUH U Y4aCTUU B KOJUIGKTUBHOM OOCYXKJIEHUM BOIIPOCOB M3y4Ya-
€MOH TeMbl, MPABUILHOM BBIMOJHEHUN MPAKTUUYECKUX 33alaHUU U KOHTPOIbHBIX
pabor.

B 3aBrcuMoOCTH OT copepKaHus U KOJIMYECTBA OTBEJACHHOIO BPEMEHH HA U3Y-
YEHHUE KaXIOU TEMbl IMPAKTUYECKOE 3aHSITHUE MOXKET COCTOATh U3 UYETBIPEX-IIATH
4acTeu:

1. OOcyxneHne TeOPpETUIECKUX BOIIPOCOB, OMPEACICHHBIX TPOrpaMMONn JuC-
LUILTAHBI.

2. Jlokyan u/viin BBICTYIIJIEHUE € IPE3EHTAIMSIMU 10 BBIOpaHHOM mpoliieMe.

3. OOcyxeHre BBICTYIICHUN 110 TEME — JTUCKYCCHSI.

4. BpInoJIHEHUE MPAKTUYECKOro 3aJaHus C MOCJIEAYIOIUM pa30oopoM Moiy-
YEHHBIX PE3yJTATOB WA 00CYKIEHUE TPAKTUIECKOTO 3aJaHNA.

5. IlonBeneHne NTOroB 3aHATHS.

[lepBasg 4yactb — OOCYXJIEHHE TEOPETHUUECKUX BOIPOCOB — IPOBOJUTCS B
BUJIe (PpOHTANILHOM Oece/ibl CO BCEHl IpyNIoi U BKIIOYAET BRIOOPOYHYIO TPOBEPKY
MPEIOIaBaTeIeM TEOPETUUECKUX 3HAHUN CTYIEeHTOB. [IpuMepHast mpoIomKuTeNb-
HOCTb — A0 15 MuHyT. BTOpast 4acTh — BBICTYIUICHHE CTYIEHTOB C JOKJIaJaMU,
KOTOpBIE JOJDKHBI COMPOBOXKAATHCS MPE3CHTALMUSIMU C LENbI0 YCUJICHUS HArJIsAI-
HOCTH BOCTIPUSITHSI, TIO OJTHOMY M3 BOIIPOCOB MPAKTHUUECKOTO 3aHsATUs. O0s3aTelb-
HbII 3JIEMEHT JOKJaJa — IMPEJCTABICHUE W aHAJU3 CTaTUCTUYECKUX [TAHHBIX,
000CHOBAaHHME COIMATBHBIX MOCIEACTBUN JIFOOOT0 YKOHOMHUUYECKOTO (haKTa, sBlie-

Hus Wi mporecca. [Ipumepnas npomomkutensHocTh — 20-25 munyrt. [locne mo-
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KJIAJI0B CIEAYeT UX 00CyxaeHue — AUcKyccusi. B xoje aToro srarna npakTH4ecKo-
r0 3aHATHUS MOTYT OBITh 3aJlaHbl YTOYHSIOIINE BOMPOCH K AoKiIaqaukam. [Ipumep-
Hasl NPOJOJLKUTENBHOCTE — 10 15-20 munyT. ECciim mporpamMmon npeaycMOTpPEeHO
BBITIOJIHEHUE MTPAKTHYECKOTO 33JJaHUs B paMKaxX KOHKPETHOU TEMBbI, TO IIPerno/iaBa-
TEJSIMH ONPENEISETCS €r0 COACPKAHUE U JAETCS BPEMS Ha €ro BBINOJIHEHHE, a 3a-
MeT UAET o0cyxJaeHue pe3yiabTaroB. [loaBeeHueM WTOroB 3aKaHUMBAETCS MpPaK-
TUYECKOE 3aHATHE.

B mporiecce moaroToBKH K MPaKTUYECKUM 3aHSATHSM, CTYACHTaM HE0OXO0IMMO
o0patuTh 0c000€ BHUMAaHHUE HA CaMOCTOSITEIbHOE H3Yy4YEHHE PEKOMEHOBAHHOM
y4e0HO-METOUYECKOM (a TakKe HAYYHOW M MOMYJsIpHON) JuTepaTypbl. CamocTo-
AaTenbHas padoTa ¢ yueOHMKaMH, y4eOHBIMU IMOCOOUSIMU, HAYYHOU, CIIPAaBOYHOU U
MIONYJIIPHOM JIUTEPATYpOM, MaTepualaMy IEPUOANYECKUX n3naHul U MHTepHeTa,
CTaTUCTUYECKUMU JTAHHBIMU SIBJIsSIETCSI Hanbosee 3PPeKTUBHBIM METO/IOM MOJy4e-
HUS 3HAHWH, MO3BOJISIET 3HAYMTEIBHO aKTHUBU3UPOBATh IMPOLECC OBJIAJACHUS HH-
dbopmariueit, cnocooCTByeT 0oJiee TTyOOKOMY YCBOEHHUIO M3Yy4aeMOro marepuana,
(opMHUpYET Y CTYJIEHTOB CBOE OTHOIIEHHE K KOHKPETHOM npobieme. bonee rimy6o-
KOMY PacCKpBITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIONOJHUTEIBHOU JIUTE-
paTypoi, peKOMEHJIOBAHHOW IMPENOJaBaTeeM M0 Ka)XJOM TeME CEMHUHAPCKOro
WJIM TIPAKTUYECKOTO 3aHATHS, YTO MO3BOJISIET CTYJICHTaM MPOSBUTH CBOIO MHIUBH-
NyaJIbHOCTh B paMKaX BBICTYIJICHUS Ha JAHHBIX 3aHSATUAX, BBISIBUTh IIUPOKUUN

CIIEKTp MHEHUH 10 U3ydaeMou mpoolseme.

1.3. CamocTosiTEILHOE H3YYCHHUEC MaTepHuaJjia TeM

Koncnekt — Haunbosee coBepliieHHass 1 HauOoJee CloxHasi GopMa 3amucu.
CIlI0BO «KOHCHEKT» MPOUCXOJIUT OT JIATUHCKOTO «CONSPECtUS», 4yTo 03HAaYaeT «00-
30p, U3NIOKEHUE». B MpaBUIbHO COCTaBICHHOM KOHCIIEKTE OOBIYHO BBIJIEIICHO Ca-
MO€ OCHOBHOE B M3y4aeMOM TEKCTE, COCPEIOTOUYCHO BHMMaHWE Ha Hambolee Cy-
IIECTBEHHOM, B KPaTKHX U YETKUX (POpMYyTUPOBKax 0O0OOIIECHBI BaXKHBIE TEOPETH-

YCCKUC ITOJIOXKCHMU .
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KoHncnekt npezacraBisger co0oil OTHOCUTENBHO MOAPOOHOE, MOCIIE0BATEb-
HOE€ M3JIOKEHHE COEp)KaHUs MpoynTaHHOro. Ha mepBbIX mopax 1enecoodopasHo B
3aMuCsIX OJMDKE ePKATHCSA TEKCTY, MPUOETas 3a4acTyi0 K IPAMOMY IIUTHPOBAHUIO
aBTopa. B manpHeiiem, mo Mepe BhIpaOOTKH HABBIKOB KOHCIIEKTUPOBAHMSI, 3aITUCH
OyInyT HOCUTh 00Jiee CBOOOIHBIN U CKATBIN XapakTep.

KoHcrekT KHUTH OOBIYHO BEJETCS B TeTpaaud. B caMoM Hauasne KOHCIIEKTa
yKa3biBaeTcs (GaMuiidsi aBTOpa, MOJIHOE Ha3BaHHWE IMPOMU3BEICHUS, U3ATEIbCTBO,
roJ 1 Mecto usnanus. [Ipu nuTupoBanun o0s3aTebHas CChUTKA HA CTPAHUITY KHH-
riu. Ecnu nurara B3dTa M3 coOpaHusi COYMHEHUM, TO HEOOXOAUMO YyKa3aTh COOT-
BeTcTBytommii ToM. ClieyeT MOMHUTH, YTO YETKas CChUIKA HAa WCTOYHHK —
HEMPEMEHHOE MPaBUJIO0 KOHCHEKTUpOBaHUS. EciM KOHCHEKTUpYEeTCs CTaThs, TO
yKa3bIBaETCs, IJI€ U KOrJa oHa Oblja HarevyaTaHa.

KoHcriekT mopapasnensieTcss Ha 4acTh B COOTBETCTBHM C 3apaHee MpOJayMaH-
HBIM TUTaHOM. [IyHKTHI TUIaHa 3aNUCHIBAIOTCA B TEKCTE WJIM HA IMOJISIX KOHCIIEKTA.
[Tucath ero peKoMeHAyeTCs YETKO M pa300pUYuBO, TaK KaKk HEOpEKHas 3aluCh C
TEYCHUEM BPEMEHU CTAaHOBUTHCS MAJIOMOHATHOM /i ee aBTopa. CyliecTByeT mpa-
BHJIO: KOHCIIEKT, COCTABIICHHBINA IS ceOs1, NOJDKEH OBITh IO BO3MOXKHOCTHU HAaITH-
CaH TakK, YTOOBI €T0 JIETKO MPOYUTAI U KTO-TUOO0 APYTOW.

@dopMBbI KOHCIIEKTa MOTYT OBITh Pa3HBIMHU M 3aBUCAT OT €ro IEJICBOr0 Ha3Ha-
yeHusl (M3y4eHHE MaTepuana B IIEJIOM WX TIOJ] ONpPEICICHHBIM YIJIOM 3pEHHUS,
MOJITOTOBKA K JIOKJIaJy, BBICTYIUICHUIO HA 3aHSITUU U T.]1.), 4 TAKXKE OT XapakTepa
npou3BeaeHuss (MoHorpadus, CTaThs, JOKYMEHT W T.II.). Eciiu pedb uaeTr mpocTto
00 M3JI0KEHUU COACPKaHUS PabOThI, TEKCT KOHCIIEKTA MOXKET OBITh CILIOIIHBIM, C
BBIICTIEHUEM OCO00 BaKHBIX TIOJOXKCHHM TOMYEPKUBAHUEM WM PA3TUIHBIMH
3HAYKaMH.

B cnydae, korja He OrpaHUYUBAIOTCS MEPETIOKEHUEM COJIepKaHUs, a (PUKCH-
PYIOT B KOHCIIEKTE M CBOU COOCTBEHHBIE CYXKJICHUS MO JAaHHOMY BOIPOCY WJIHU J10-
MOJTHSIOT KOHCIEKT COOTBETCTBYIOIIMMHU MaTepHallaMU MX JIPYTHX HCTOYHHUKOB,
cienyeT OTBOAUTH MECTO JIJIsi TaKoro poja 3amuceid. PekoMeHmyeTcs paslieliuTh

CTpaHUIbI TCTPAAH ITIO0IIOJIaM I1I0 BEPTHUKAJIIU U B JIEBOM 4aCTHU BECTH KOHCIIEKT IIpo-
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W3BEJICHUS, a B MPABOM CBOM JIONOJHUTENIBHBIE 3alUCH, COBMEIAs MX IO COJEp-
YKaHMUIO.

KoncnektupoBanue B OoJbIle Mepe, YeM JAPYrue BUJIbI 3alUCcel, TOMOraeT
BbIPaOaTHIBaTh HABBIKU NMPABUIJILHOI'O HM3JIOKECHHS B NMUCHhbMEHHOW (hOpME Ba)KHBIC
TEOPETUUECKUX U MPAKTUUYECKHUX BOIMPOCOB, YMEHHE YETKO MX (OpPMYJIUpPOBATH U
SICHO M3JIaraTh CBOMMHM CJIOBAMH.

Takum oOpa3oM, COCTaBJICHUE KOHCIIEKTa TpeOyeT BIYMUYMBOW pabOTHI, 3a-
TPaThl BPEMEHH U TPy/Aa. 3aTO BO BpeMs KOHCIEKTUPOBAHUS IPUOOPETAIOTCS 3HA-
HUs, co3aeTcst GOH/I 3aluCei.

KoHcrekT MOXeT ObITh TeKCTyalIbHBIM WJIM TEeMaTUYeCKuM. B TekcTyaaprHOM
KOHCIIEKTE COXPAHSIETCS JIOTUKA U CTPYKTYpa U3Yy4aeMOro MPOU3BEACHUSI, a 3aI1Ch
BEJICTCA B COOTBETCTBUU C PACIOJIOKEHHUEM MaTephayia B KHUre. 3a OCHOBY TeMa-
THYECKOr0 KOHCIIEKTa OepeTcs He IIJIaH MPOU3BEACHUS, a COJIepIKaHUe KaKOM -Tr00
TEeMBI WK TIPOOJIEMBI.

TexcTyanbHbI KOHCHEKT KEJIAaTeIbHO HAYMHAThH MOCJE TOro, Kak BCS KHUTA
MIpOYMTaHA U MPOJAyMaHa, HO TO, K COXKAJICHUIO, HE BCErJa BO3MOXKHO. B mepByto
ouepesib He0OXOAUMO COCTABUTH TUJIaH MPOU3BEACHUS MUCbMEHHO WM MBICIICHHO,
MIOCKOJIbKY B COOTBETCTBHH C THUM IIJIAHOM CTPOMTCS JayibHeWIas padora. Kon-
CIIEKT BKJIFOYAET B €01 TE3UCHI, KOTOPBIE COCTABIISIOT €ro ocHOBY. Ho, B oTiinuune
OT TE3UCOB, KOHCIIEKT COJEPKUT KPATKYIO 3aMUCh HE TOJIbKO BBIBOJOB, HO U JIOKa-
3aTeNIbCTB, BIUIOTH 10 (paKTHUECKOTro MaTepuaia. MiHade roBopsi, KOHCIIEKT — 3TO
pacuIMpeHHbIE TE3UCHI, JIOMOJIHEHHBIE PACCYKICHUSIMH U J0Ka3aTelIbCTBaMU,
MBICIISIMA U COOOPaKEHUSIMU COCTABUTEIIS 3aITHCH.

Kak npaBuiio, KOHCIIEKT BKJIIOYAET B c€0s U BBIIIMCKHU, HO B HETO MOTYT BOUTH
OTJICJIbHBIC MECTa, LIUTHUPYEMbIC JOCIOBHO, a TakKe (DaKThl, IPUMEPHI, ITUDPHI,
TaOIUIBI U CXEMBbI, B3AThle U3 KHUTH. CieayeT MOMHHTh, YTO paboTa Haja KOH-
CIIEKTOM TOJBKO TOrja OyAeT TBOPYECKOW, KOrja OHAa HE OrpaHuYeHa TEKCTOM
n3ydaemMoro npousBeacHus. HyXHO IOTIOIHATh KOHCIIEKT TaHHBIMU U3 APYTUX HC-

TOYHHKOB.
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B koHcrnekTe HEOOXOAMMO BBIJENATH OTICIIBHBIE MECTa TEKCTa B 3aBUCHUMO-
CTH OT UX 3HAUMMOCTH. MOXKHO MOJIBb30BaThCs Pa3IMUYHBIMU CIIOCOOAMU: MOgUEp-
KUBAaHUSIMHM, BOMPOCHUTEIPHBIMH M BOCKJIHUIATEIFHBIMH 3HAKaMU, PEIIMKAMHU,
KpaTKUMHU OLIEHKaMM, IUCaThb Ha TOJSIX CBOMX KOHCIIEKTOB CIIOBA: «Ba)KHOY,
«OUYEHb BAKHOY», KBEPHOY, «XaPAKTEPHO.

B KOHCHEKT MOryT MOMEIAThCs AuarpaMMbl, CXEMbl, TaOJUIbL, KOTOPbIE
NpUIAAYT €My HarjsITHOCTb.

CocTaBlIeHUIO TEMATUYECKOT0 KOHCIIEKTa MPeIIECTBYET THIATEIbHOE U3yye-
HHE BCEH JIMTeparyphl, NOJOOPAaHHOM ISl pacKpbITUS JaHHOW TeMbl. bbiBaer, uTo
Kakas-mu00 TeMa paccMaTpUBAETCs B HECKOJIBKUX TJlaBaX MM B Pa3HbIX MECTax
KHUTH. A B KOHCIIEKTE BECh MaTepuai, OTHOCSIIUICS K TeMe, OyJeT cocpeoTOueH
B OJHOM MecTe. B miiaHe KOHCIEKTa PeKOMEHIyeTcs JAesiaTh MOMETKH, K KaKhM
UCTOYHHUKAM (BIIOTh IO CTPAHUIIbl) IPUAETCA 0OpATUTHCS Il PACKPBITHS BOIIPO-
coB. Temarnyeckuil KOHCIEKT COCTaBIAETCA OOBIYHO I TOrO, YTOOBI IIy0ke
W3YYHUTDH OIPENEICHHBIN BOMPOC, TOATOTOBUTHCS K JIOKIAY, JIGKIIMHA WA BBICTYII-
JICHUIO HA CEMMHAPCKOM 3aHATUU. Takol KOHCHEKT IO COACpkKaHUIO MPUOIMKAET-
cs K pedepaTy, AOKIANy MO U30paHHOM Teme, OCOOEHHO €Cii BKJIIOYAeT U CO0-

CTBEHHBIU BKJIaJI B U3Yy4YCHUC HpO6JIeMBI.

1.4. IlonroToBKa K 3K3aMeHY

DK3aMEHALIMOHHAs CECCUSl — OYEHb TSKENBIA EpUOJ pPadOTHI 151 CTYJEHTOB
Y OTBETCTBEHHBIN TPyX JJIA Ipenoaasareneil. I'1aBHas 3a1aya 9K3aMEHOB — IIPO-
BEpKa KayeCTBA YCBOEHUS COJIEPKAHUS JUCLHUIUINHBL.

Ha ocHoBe Takoii mpoBepku OLieHUBaeTCsl yueOHasi paboTa He TOJIbKO CTY/ACH-
TOB, HO M MPENOAABATENEH: M0 pe3yJbTaTaM K3aMEHOB MOXHO CYIUTh U O Kaye-
CTBe Bcero yueOHoro mpouecca. [Ipy moarotoBke k 3k3aMeHY CTYAEHThI IOBTOPSI-
I0T MaTrepuan KypcoB, KOTOpbI€ OHU CIyIIadd U HM3y4aldd B TEUEHUE CEMECTpa,

O606HlaIOT IMMOJIYUCHHBIC 3HAHUS, BBIICIIOT I'TIABHOC B IIPCAMCTC, BOCIIPOU3BOIAT
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OOIIYI0 KapTUHY JUISI TOTO, YTOOBI SICHEE TIOHATh CBSA3h MEXKIY OTICIBHBIMU dJIe-
MEHTaMU JTUCIUTIINHBI.

[Ipn moaroToBKE K 3K3aMEHAM OCHOBHOE HAIPABJICHHE TAIOT TPOTPaMMBI
Kypca ¥ KOHCIIEKT, KOTOPhIE YKa3bIBAIOT, YTO B Kypce HamOosee BakHO. OCHOBHOM
MaTepHuall TOJDKEH MpopadaThIBaThCs MO yU4EOHUKY, MMOCKOIBKY KOHCIIEKTa HEIO-
CTaTOYHO JJISl M3YYCHUS JUCIUTUIMHBL. YUYEOHUK JODKEH ObITh MpopabdOTaH B Te-
YeHHUE CeMEeCTpa, a Mepe]] SK3aMEHOM BaKHO COCPEIOTOYNTH BHUMAHUE Ha OCHOB-
HBIX, HanOosee CIOKHBIX pasfenax. [oAroToBky Mo KakaoMy pasziely ClieayeT
3aKaHYMBaTh BOCCTAHOBJICHHEM B MaMSATH €r0 KPaTKOrO COACpKaHUS B JIOTHYE-
CKOW MOCJIEI0BATEIIbHOCTH.

Jlo sk3amMeHa OOBIYHO MPOBOAMTCS KOHCYJBTAIIMSA, HO OHa HE MOXET BO3MeE-
CTUTh OTCYTCTBHUS CHCTEMATHYECKOW paOOTHI B TCUEHUE CEMeCTpa 1 MOMOYb 3a He-
CKOJIbKO YaCcOB OCBOUTH MaTepual, TpeOyrouuiics k sk3ameny. Ha koHcynbranmu
CTYJIEHT MOJy4aeT JIUIb OTBETHI Ha TPY/JHBIC UM OCTABIINECS HESICHBIMU BOIPO-
cel. [Tomb3a OT KOHCYIBTAIIMU OYJET TOJIBKO B TOM Ciydae, €CIu CTYACHT J0 Hee
npopadoTtaeT Bech matepuai. Hajmo yuuTbest 3aaBaTh BOIMPOCHI, BBIPAOATHIBATH
IIPUBBIYKY TTOTH30BATHCS CIIPABOYHHUKAMU, SHIIUKIONEANSIMU, & HEe ObITh HA WKIHU-
BEHUHU Y TIperojiaBaresyiei, KOTOPhI HE BCErJa MOXET TYT )K€, «C XOIy» Ha3BaThb
Kakoi-mbo axt, ums, coosiTre. Ha sx3ameHe HY»XHO MOKa3aTh HE TOJIHKO 3Ha-
HUE TIPeIMETa, HO M YMEHHUE JIOTUYECKU CBS3HO MOCTPOUTH YCTHBIA OTBET.

[TomyuuB OuieT, HaAO BAYMAaThCS B MIOCTABJICHHBIE BOIIPOCHI JJISl TOTO, YTOOBI
MPaBWJIBHO TOHATH MX. Hepeako CTyAeHT OTBEYaeT HE Ha TOT BOIPOC, KOTOPHIN
TIOCTaBJICH, WM B TIPOCTOM BOMPOCE HIIET CKPBITOTO cMbIcia. He moHsB Bompoca
1 He 00yMaB IUIaH OTBETA, HE CIEAyeT HAaUMHATh ITucaTh. KOHCIIEKT CBOETO OTBe-
Ta HAJO0 pacCMaTpUBaTh KakK IUIAaH KPATKOTO COOOIIEHUS Ha JIaHHYI0 TEMY U CO-
CTaBJISITh OTBET HYXHO KpaTko. [Ipym 3TOM HEoOXOaMMO TMOKa3aTh YMEHHUE BBIpa-
’aTh MBICITb YE€TKO U JOXOTIUBO.

OTBeyaTh HYXHO CIIOKOWHO, Y€TKO, MPOJyMaHHO, 0€3 TOPOIUIMBOCTH, TMPH-
JIEP)KUBAsICh 3aIlMCH CBOETO OTBeTa. Ha 9Kk3aMeHax CTYJIEHT MOKa3bIBaCT HE TOJBKO

CBOU 3HaHUs, HO M Y4HTCs BiajeTh coboi. Ilocne orBera Ha OmieT MOryT clieno-
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BaTb BOIIPOCHI, KOTOPBIE MUMEIOT LEJIbIO0 BBIICHUTH IOHMMAHUE IPYIUX pPas3zciioB
Kypca, He BoweaAmux B omneT. Kak npaBuio, Ha HIX MO>XXKHO OTBETUTh KpPaTKo, J10-
CTAaTOYHO MOKa3aTh 3HAaHUE CYTH BOmpoca. HacTo CTyAeHTHI IPHU OTBETE HA JOIOJ-
HUTEIIbHBIE BOIIPOCHI NPOSABIIAIOT ITOCIEIIHOCTD: HE IIOHAB CMBICIIA TOT'0, YTO Y HUX
CIIPAIIMBAIOT, HAUMHAIOT OTBEYATh U HEPEIKO TOBOPSAT HE IO CYTH.

Crnenyer mMOMHUTB, YTO HEOOXOIUMBIM YCIOBUEM IMPABUIIBLHOIO pexuMa pa-
00ThI B MEPHOJ IK3aMEHAIITMOHHON CECCHM SBJIAETCS HOPMAJIbHBIA COH, TIO3TOMY
MOJrOTOBKA K 9K3aMeHaM He JO0JKHA OBITh B yHiepO CHY. Y CTaHOBJIEHO, UTO CHJIb-
HOE YMOLIMOHAJILHOE HAIPSKEHUE BO BPEMs HK3aMEHOB HEOJAronpusTHO OTpaxa-
€TCS Ha HEPBHOM CHUCTEME U MHOTME CTYIEHTHI M3-3a BOJIHEHUM HE CIIAT HOYHM IIe-
pen sx3aMeHamMu. OOBIYHO B CECCHUIO CTYACHTY HE J10 O0JE3HH, TaKk KaK BECh Opra-
HU3M 03a004€H OJJHUM — CAaTh 3K3aMeHbl. Ho 3TO elie He 3Ha4uT, YTO IMOCHIE-
CTBUs HEINPAaBWJIBHO OPraHUW30BAHHOIO TPYyJa M YPE3MEPHOU 3aHATOCTH HE CKa-
XKyTCsl MOTOM. [109TOMY KaXKIplii CTYACHT IIOMHUTH O BaXKHOCTU PALMOHAIBHOIO
pacnopsiika pabo4ero JHS U O CBOCBPEMEHHOCTH CHSTHUS WIM YMEHBLIECHUS YM-

CTBCHHOI'O HAIIPAKCHU .

2. CPEACTBA OUEHUBAHUSA YPOBHS COOPMUPOBAHHOCTU
KOMIETEHIIUNA OBYYAIOIINXCS ITPU N3YUEHUU
ANCHUITIIIUHBI «ITPOEKTUPOBAHUE ABTOMATU3UPOBAHHBIX
CUCTEM»

Bomnpocs! qiisi codecenoBanmsi

7 cemecTp

Tema 1. Merononornueckue OCHOBbI IPOEKTUPOBAHUS
1. Jlaiite onpeaeneHue MPOCKTUPOBAHUS aBTOMATU3UPOBAHHBIX CUCTEM.
2. JlaiiTe ompeseneHne aBTOMAaTU3UPOBAHHON CUCTEMBI YITPABICHUS TEX-

Hosoruueckumu npoueccamu (ACYTII).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

[ToscHute conepxanue npoekTHeIX craauii co3ganus ACYTII.
Cranuu IpOeKTUPOBAHUS U COCTAB MPOEKTHOM JOKYMEHTAIIUH.
[losicauTe conepkanne NpoeKTHBIX cranui coznanus ACYTIL.

Kakue 3amaum pematorcst Ha sTane HayqYHO-HCCIIeI0BATEIbCKUX PadOT?
[Toscaute cyth ctaguu « Texunueckoe 3amanuey» coznanus ACYTIL
Yro npencrapisieT coO0M aBTOMaTU3MPOBAHHBIN TEXHOJIOTHYECKUN
komiuieke (ATK)?

Yro sBasiercs ynpasisieMon cuctemoilt B ATK?

Uro sBnsiercs ynpasistoniei cucremon B ATK?

Opranu3zanusi IpoOeKTUPOBAHUS.

Copepxanue mpepoeKTHBIX PadoT.

3ajaHue Ha MPOEKTUPOBAHUE JTIOKAJILHBIX CUCTEM M TEXHHUUECKOE 3a]1a-
Hue Ha coznanne ACY, ux coaepkaHue U yTBEpKICHUE.

Pa3zpaboTka TeXHUKO-9KOHOMUYECKOro 000CcHOBaHuUA npoekTa. CTaauu u
ATaIbl, MAPIIPYTHI MPOEKTUPOBAHHUS, COTJIACOBAHUE U YTBEPIKIICHHUE.
Ortaribl paboT MO CO3IaHUI0 ABTOMATU3UPOBAHHOM CUCTEMbI HA CTAINU
«ICKU3HBIN MPOEKT.

Dtarbl paboT MO CO3aHUI0 ABTOMATU3UPOBAHHON CHCTEMBI HA CTAUU
«TeXHUYEeCKHM TTPOEKT.

Dtarbl paboT MO CO3IaHUI0 ABTOMATU3UPOBAHHOW CHCTEMBI HA CTaINN
«Paboyas JOKyMeHTalus.

[Touemy npoeKTHpOBaHKWE OOBIYHO UMEET UTEPALUOHHBIN XapaKkTep?

Tema 2. CTpyKTypHBIE CXEMBI

AN S

KakoBO Ha3Ha4ueHUE CTPYKTYPHBIX CXEM CHCTEM aBTOMAaTU3ALINH ?
Kaxkol Bun nmeer cTpykTypHas cxema nenrpaim3oBanHon ACYTII?
Kakolt Buzn nmeer cTpykTypHasa cxema aereHrpain3zoBanHon ACYTII?
Kaxkoli Bun nmeet cTpykTypHas cxema MHOroypoBHeBoi ACYTII?

Kaxkoli Buz nmeeT CTpyKTypHas cXxema yIpaBJIeHUs U KOHTPOJIsA?
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Tema 3. TEXHOJIOTHUECKUE CXEMBI

Kaxk n3o0paxaroT Ha cxemMax TeXHOJOTHUECKHE armaparhl?

Kak n3o0paxarorcs KOMMyHUKAIIHU ?

Kaxk n3o0paxaroT Ha cxemax TpyOOmpoBOIbI BCIIOMOTaTeILHOTO Ha3Ha-
qyeHus1?

Yro n3obpakaercs Ha TEXHOJOTUUECKUX TPYOOIIPOBOIaX aBTOMATH3H-

pPyEMO yCTaHOBKHU?

Tema 4. OyHKIIMOHAIBHBIE CXEMBI

1.

Y cnoBHble rpaduyeckue 0003HauEHUsI TPUOOPOB U CPEICTB aBTOMATH-
3allHH.

bykBenHoe 0603HaueHNE MPUOOPOB U KOHTYPOB KOHTPOJIS U yIIpaBJie-
HUSL.

CriocoOBbI BBITIOTHEHUSI CXEMbl aBTOMATU3AIIUH.

B cooTBeTCTBUM C KAaKUMU JOKYMEHTAMHM MMOKa3bIBAIOTCS Ha (DYHKIIHO-
HaJbHBIX CXEMaX aBTOMAaTU3AIMK MPUOOPHI, CPEJACTBA aBTOMATH3AIINH,
BJIEKTPUYECKUE YCTPOMCTBA U JIEMEHTBI BBIYMCIUTEIbHON TEXHUKHU?
Kakwue crioco6sl mocTpoeHus YCIOBHBIX 0003HAUEHUHN YCTaHOBIICHBI B
crangapre?

Korna npoBoauTcst ropu3oHTaNbHAs pa3feuTenbHas YepTa BHYTPH
0003HauYeHMS TIEPBUYHBIX ITpeoOpaszoBareneit u mpudopoB?

B kakux ciaydasx HEOOXOAMMO yKa3bIBaTh HAMMEHOBAHUE WIIU CUMBOJ
U3MepsAEeMON BETMYMHBI, HAIPUMED, «HAIPSDKEHHE», «Tok», pH, Oz u T.

7. OKOJIO N300paskeHusI mprubopa (crmpasa OT HEro)?

Tema 5. IIpuHIIMIIHATIEHBIE YJIEKTPUYECKUE CXEMBI

1.
2.

B ueM 3akiroyarorcs TpeOOBaHUSA K 3JIEKTPUUECKON cxeme?
B yeM 3akirouaeTcst HaJIe)KHOCTh AJIEKTPUUECKONU CXEMBI?
B yeM 3akirouaercs mpocToTa 1 SKOHOMUYHOCTD JJIEKTPUUECKON CXe-

MBI?
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4.
S.

B 4em 3akirogaercs 4eTKOCTh HeﬁCTBHﬂ BHGKTpI/I‘IeCKOI?I CXEMBI?

B 4ewm 3akirouaercs y,Z[O6CTBO 9KCILTyaTalluu BHCKTpI/I‘IeCKOﬁ CXEMBI?

Tema 6. HpHHLII/IHI/IaJ'IBHLIe IMHCBMAaTHU4YCCKHUC U THAPABINYCCKHUC CXCMbI

1.

B dem 3aknrouarorcst TpeOOBaHMS K MTHEBMATUYECKON MM THAPABIAYE-
CKOI cxeme?

Kaxkoit Bun nmeer mueBMaTuyeckas cxema crabunusupytomeid ACP?
Kaxkoi Bug nMmeet mHeBMaTHueckasa cxeMa ciaensamiein ACP?

Kaxoii Bua uMeeT mHeBMaTHYECKask CXeMa CUCTEMbI POTPAMMHOTO pe-
T'YJIUPOBAHHUS?

Kakoii Bua nMeeT mHeBMaTHYECKask CXeMa CUCTEMbl KacKaHO-
CBSI3AaHHOT'O PEr'yJIMPOBAHUS?

B 4ewm 3akirouaercs y,Z[O6CTBO 9KCILTyaTalluu BHCKTpI/I‘IeCKOﬁ CXEMBI?

Tema 7. MEEMOCXEMBI

1
2
3
4,
3)
6

Yro u3 cebs mpeacTaBisieT MHEMOcXema?

Koraa apdpextrBHO mprMeHEeHnEe MHEMOCXEM?

Kakue aneMeHThI 1OJKHBI BKIIIOUATHCS B MHEMOCXEMY?

YTO AOKHO YUYUTHIBATHCS MTPU KOMIIOHOBKE MHEMOCXEMBbI?

Kakoe HazHaueHue BbIIEICHUS 3JIEMEHTOB U 00acTeil MHEMocxXeM?
Yro noHMMAaeTCcs oA MPOCTPAHCTBEHHBIM COOTBETCTBUEM MHEMOCXEMBI
Y OpraHoOB YIpaBJIEHUS onepaTopa?

K kakuM seMeHTaM MHEMOCXEM IPEIbSABIISIIOTCS MOBBIILIEHHbIE TPEOO-

BaHusA?

Tema 8. TexcToBBIE MaTepraIIbl IPOEKTA

1.
2.

CocrtaB 10KyMeHTOB Ha cTaauu co3ganusi AC « ICKU3HBIN MPOEKT».
CocraB 1okyMeHTOB Ha cTtaguu co3nanust AC « TeXHUYECKUN MPOEKT.
CocraB 1okyMeHTOB Ha ctaauu coznanus AC «Pabouas nokyMmeHTa-

ouys».
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CocraB okyMeHTOB Ha ctaauu co3nanus AC «Texnopabouuii MpoeKT».

5. XapakTepucTuKa IpoeKTHOW JokyMeHTanuu. CocTaB U coJepKaHue
rpauuecKoi U TEKCTOBOM YacTel MpoeKTa U paboyell JOKyMEHTaIluu
Ha JIOKAJIbHbIE CUCTEMBI.

6. B kakux ciaydasx pa3pabaTbiBaeTcCs MOSICHUTEIbHAS 3aMICKa K TIPOCKTY?

7. Kakue pa3nensl 10oKHA cOAepkKaT MOSCHUTENbHAS 3allMCKa CTauu
«TexHopabouuii mpoeKT»?

8. Kakwue paznensl 1omkHa cofepKaT MOSCHUTENbHAS 3alliCKa ISl TIPo-
€KTHO-CMETHOU TOKYMEHTAIK ?

9. Kakue paznensbl JOKHA COAEPKATh crieluuKaius 000pyI0BaHus?

10. Kakwue pa3zzaensl 10KHA COAEPKATh BEIOMOCTh MOTPEOHOCTH B MaTEpH-
anax?

11. Kak BBIIOJHSETCSI CMETHBIN pacueT Ha MPUOOPETEHUE U MOHTAX
CpEeACTB aBTOMaTH3aLUu?

12. Kakwue pa3aensl T0DKHA COAEPKATh JOKaIbHAs cMeTa?

8 cemectp

Tema 9. IIpoekTupoBaHue ANEKTPUUECKUX MPOBOJIOK

1.

JlonmyckaeTcs i IPUMEHSTh B CUCTEMAaX JIEKTPOIUTAHUSI aBTOMATU3HU-
pyeMoro o0bekTa HanpsKeHue, TpeOyrolee JOMOJIHUTEIbHOIO MPeoo-
pa3zoBaHus?

Kakue cuctembl 3J1eKTpONUTAHMS UCTIOIB3YIOTCS ISl CTAI[MOHAPHO
YCTaHOBJIEHHBIX MPUOOPOB, alNapaToB U CPEIICTB aBTOMATHU3AIUH TIepe-
MEHHOT'0 ¥ IOCTOSIHHOT'O TOKa B IMOMEILICHHIX BCEX KaTErOPUil ONIaCHO-
CTU B OTHOIICHUU MOPAKECHUS JTIOJIEH IJIEKTPUUECKUM TOKOM?

Kakoe nutanue peKOMeHyeTCsl OCYIIECTBIIATh JJIsl CXEM ITPOU3BO/I-

CTBEHHOI CHUTHaJIM3aIuu?
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10.

11.

12.

13.

14.

Kakoe HanpskeHUe TOKHO IPUMEHSTHCS ISl MIUTaHUS CTAllMOHAPHOTO
OCBEUIEHUSI MOHTaXXHOW CTOPOHBI IIKAa(HBIX IIIUTOB, B TOM YHUCIIE U Ma-
JorabapuTHBIX (B TE€X CIy4asX, KOr/ia B 3TOM €CTh HEOOXOUMOCTH)?
Kakoe HanpsikeHue JOJKHO IPUMEHATHCS IS TIMTaHUs CTAllHOHAPHOTO
OCBellleHHs (pacaJHON CTOPOHBI IIKA(PHBIX IIMTOB, YCTAHABIMBAEMbIX B
IIPOU3BOJICTBEHHBIX IOMEIIEHUAX ?

Kakue coueranus amnmapaToB ynpaBieHHUs U 3alIUThI JOJKHBI IPUMe-
HATHCS B MUTAIOUIEN M paclpeieTUTENBHON CETAX CUCTEMBI AJIEKTPOITH-
TaHusA?

Kakue coueranus anmapaToB ynpaBieHHUs U 3alIUThI JOJDKHBI IPUMeE-
HATBHCS B LUEMSAX KOHTPOJIbHO-U3MEPUTEIBHBIX IPUOOPOB, PETYIUPYIO-
[IMX YCTPOMCTB, TpaHC(POPMATOPOB, BHIIPIMHUTENCH U T. 1.7

Kakue coueranus anmapaToB yIpaBiIeHHUs U 3alUThI JOJDKHBI [IPUMeE-
HATHCS B MUTAKOLIUX LIETISIX CXEM IPOU3BOACTBEHHON CUTHAIM3ALINH, B
LEMAX CTAlMOHAPHOT O OCBEIIECHHUSI IIIUTOB?

C y4eToM KakuX OCHOBHBIX TPeOOBaHUI JTOJIKEH MPOU3BOIUTHCS BHIOOP
anmnaparoB YIPaBJICHUS U 3aIUTHI B CUCTEMAX AJIEKTPONUTAHUS ?

Kakue ocHOBHbIE TpeOOBaHUS CIEAYET YUUTHIBATh MPU PELICHUH BOIPO-
ca 0 He0OOXOIMMOCTH PE3EPBUPOBAHUS B CXEME DJIEKTPOMUTAHUS CUCTE-
MBI aBTOMATH3aL1K1?

Kakue cxembl NUTArOIIENH CETH CUCTEMBI 3JIEKTPOIUTAHUS IPUMEHSIOTCS
B COOTBETCTBHH C TPEOOBAHHUIMU PE3ePBUPOBAHUS U B3AUMHBIM PacIio-
JIO)KEHUEM ITUTOB (COOpPOK)?

B kakux ciydasx NpuHUUIIAAIbHBIE CXEMBl KOHTYPOB KOHTPOJIS U pery-
JMPOBAHMS JIOIYCKAETCsl HE pa3padaTbIBaTh?

B kakux ciydasx JOMyCKaeTcsi COBMEIIEHUE CXEM Pa3IMYHOro (PyHKIIH-
OHAJILHOTO Ha3Ha4YeHus (HampuMep, CXeMbl MUTaHUS CO CXEMOU yIpaB-
JIEHUST) C COOJIIO/IEHUEM TIPABUJI BBITTOJIHEHUS ATHX CXeM?

Yro B o011eM citydyae J0HKHO M300pakaThbCs Ha YepTekax MPUHITUITHU-

AJIbHBIX JJICKTPHYCCKHUX CXCM CUCTCMbI aBTOMaTI/ISaI_II/II/I?
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15.

16.

17.

18.

19.

20.

21.

22.

23.

JIOJKHBI JTM YCTaHABIIMBATHCS OOIIME anmnapaThl YIPaBICHUS U 3alUTHI
B LENSAX MUTAaHUS PETYISITOPOB U MPUOOPOB, COCTOSALINX U3 HECKOIBKUX
AJIEMEHTOB, PadOTAIOUIMX B3aUMOCBS3aHO (HapUMep, OTJeIbHbIE OJOKU
PEryJIATOPOB, NTaTYUKHU ¥ BTOPUIHBIC TPUOOPHI)?

KakuM ycrnoBusIM TOJKHBI YJOBJIETBOPSATH CEYEHUSI TPOBOJHUKOB Ha
T000M yJacTke ceTei?

YyuTeiBaeTcs Jiv pU BHIOOpE C€YEHUI TPOBOAHUKOB MO YCIOBHIO
HarpeBaHusl JIEKTPUUECKUM TOKOM JOIYCTUMBbIE TOKOBBIE Harpy3KH Ha
MPOBO/A U KaOelnu U yCJIOBUS MPOKIAAKU?

M3 xakux ycIoBHil onpeaessieTcs pacueTHbIM TOK, IO KOTOPOMY BBIOH-
paeTcsi ceueHue MPOBOTHUKOB?

Kakue 10mKHbI ObITh HAMMEHBIINE JIOMYCTUMBIE CEUEHHUSI KHUIT TPOBO-
JI0B U KabeJel B JIEKTPOIIPOBOJKAX CUCTEM aBTOMATHU3ALUN?
Jlomyckaercs 11 00beIUHATH B OTHOM Kabeie, 3aluTHON TpyOe, MmaKeTe
MIPOBOOB LIENU U3MEPEHUS, YIIPABIECHUS, CUTHAIU3AI[UU, TUTAHUS U T.
1., BKJIIOYasl LIETIM MUTaHUSI U YIIPABJIEHUS AJIEKTPOJIBUTATENIIMU UCIION-
HUTEIbHBIX MEXAHU3MOB U JJIEKTPONPUBOJIAMHU 3a/IBHXKEK, HAIIPSIKEHU-
eM 110 440 B nmepeMeHHOro 1 MoCTOSHHOTO TOKOB?

JlomyckaeTcst i 00beIUHATH B OJJHOM Kabelie, 3alUTHOU TpyOe, makeTe
IIPOBOIOB B3aMMOPE3EPBUPYEMBIE LIETIH MTUTAHMS, YIPABICHUS?
Homyckaercs 11 o0beAMHATH B OTHOM Kaleie, 3alUTHON TpyOe, makeTe
IIPOBOIOB LIEMH CUCTEM MOKAPHOW CUTHAIM3ALMH U MOXKAPHOK aBTOMa-
THUKU?

Kak ocymiecTBisieTcsi COBMECTHAsI IPOKJIAJKA 3JIEKTPOIPOBOJAOK CHCTEM
aBTOMAaTHU3alluU C MPUMEHEHUEM MHOTOXUIIbHBIX KaOenen /Ui Lenu
JaTYMKOB, IEPBUYHBIX U3MEPUTEIBHBIX ITpeoOpa3zoBaTeiei, HCTIOTHU-
TEIbHBIX MEXAHU3MOB U T. II., pACCPEAOTOYEHHBIX IO aBTOMAaTU3UpYe-

MOMY O0OBEKTY?
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24,

25.

Kak OCYIICCTBILICTCS COBMCCTHAS ITPOKJIIAAKaA 3JICKTPOIIPOBOIOK CUCTCM
ABTOMATHU3alluH, CCJIM U IIPOU3BOACTBCHHBIX ITIOMCIICHUAX IIPCAYCMOT-
PCHBI MECTHBIC IJ_[I/ITBI?

B uem B(b(beKTI/IBHOCTB IMPUMCHCHHUC MAI'CTPAJIbHBIX MHOI'OKUJIbHBIX

Kaoemei?

Tema 10. IIpoexTupoBanue TpyOHBIX TPOBOJIOK

1.
2.

Yro Ha3bIBaeTCS TPYOHOM MPOBOIKON?

Yro coboil mpeAcTaBisiOT TpyOHbIE TPOBOAKU? Buabl TpyOHBIX POBO-
JIOK TI0O Ha3HAYEHHIO.

Kakue ocHOBHbIE TpeOOBaHUS, IPEABABISIIOTCS K TPYOHBIM POBOJIKAM,
MPUMEHSEMbIM IIPU MOHTaXe MPUOOPOB U CPEACTB ABTOMATHU3AINH?
Kakue ob1iue npaBuia MocTpoeHUs: CXeM UMITYIbCHBIX TPYOHBIX IIPO-
BOJIOK, 3aII0JIHEHHBIX JKUJKOCTbIO, MOKHO C(HOPMYIUPOBATH C YUETOM
(U3HYECKUX MPOLIECCOB, MPOUCXOIAIINX B )KUIAKOCTSIX?

Kakue ob1iue npaBusa nocTpoeHUs: CXeM UMIYJIbCHBIX TPYOHBIX IIPO-
BOJIOK, 3aII0JIHEHHBIX Fa30M, MOKHO C(pOPMYyaMpoBaTh C yueToM (pusu-
YECKUX MPOLECCOB, MPOUCXOAANINX B razax?

Ha xakue npoBoaku nojapasienstorcs TpyOHble TPOBOAKHU MO ¢ YHKIIHO-
HaJIbHOMY Ha3HAYEHUIO?

Ha xakue npoBoKY MOAPA3IEISIIOTCS TPyOHbIE POBOJKHU IO PacIoso-
KEHUIO?

Kakue pexomennanuu u MexayHapoaHble CTaHIaPThl CYHIECTBYIOT JIJIs
BEIOOpa cOpTaMeHTa, MaTEPUAJIOB U JUAMETPOB TPYO MJist Hanbosee pac-
IPOCTPAHEHHBIX TPYOHBIX IPOBOIOK B 3aBUCUMOCTH OT UX JJIMH, XapaK-
TEPUCTUK TPAHCIIOPTUPYEMBIX BEIIECTB (Ta3, map, >KUIKOCTh) U UX Ta-
pameTpoB (JaBieHUs, TEMIIEPATYPHI)?

Y cTaHaBIMBaIOTCA JIM MPEAEIIbl TEMIEPATYP K TPYOHBIM IIPOBOJIKAM, B
KOTOPBIX BO3MOKEH JITUTEIBHBIA MPOTOK KOHTPOIUPYEMBIX BEIIECTB,

HarpuMep, Mpu MPOoyBKe?
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10.

11.

12.

13.

14.

VY cTaHaBIuBaIOTCA M NMPEAEIbl TEMIIEPATYP K TPYOHBIM IIPOBOJIKAM, B
KOTOPBIX MIOTOK KOHTPOJMPYEMBIX BEIIECTB OTCYTCTBYET?

Kakas apmaTypa nomyckaercs Ha TpyOOIpOBOAax JJIsl BBICOKOArpecCuB-
HBIX cpea’?

Kakomy TpeboBaHmnI0 JOHKHA OTBEYATh apMaTypa, COSTUHUTENbHBIEC U
MPUCOEIMHUTENbHBIE YCTPONCTBA, YCTAaHABIMBAEMbIE HA UMITYJIbCHBIX U
KOMaH/HBIX JTUHUSIX CBS3H?

Kakue pe3p0oBbIe COeAMHUTEIbHBIE U IPUCOCTUHUTEIbHBIE YCTPOUCTBA
PEKOMEHIYeTCsl IPEUMYIIECTBEHHO MTPUMEHSTH JJIsl IPUCOEINHEHHS
TpyOHBIX MTPOBOAOK CA K TEXHOJIOTMYECKUM ammnaparam U TpyOOmpoBO-
aaM, K pubopam U CpeicTBaM aBTOMATU3allUH, a TAKXKe IS COeNHe-
HUS OT/EJIbHBIX Y4aCTKOB TPYOHBIX MPOBOJOK MEXY COO0i?

Yro n300pakaroTcss Ha CXeME BHEIIHUX JIEKTPUUECKUX U TPYOHBIX

MPOBOJOK?

Tewma 11. IlpoexkTrpoBaHyE MKUTOB U MYJIHTOB

1.

Kak moapazaensroT muThl 0 Ha3HAYEHUIO, TI0 KOHCTPYKIIUH, TI0 MECTY
YCTaHOBKH?

Kak moapazaensroT myabThl IO HA3HAYCHHIO, 10 KOHCTPYKTUBHOMY HC-
MIOJIHEHUIO?

['ne pa3MeraroT TEXHUYECKUE CPEICTBA, OTOOpaKaroIIre HHPOPMALIUIO
0 X0JIe TIpoIiecca, paboTe 000pyAOBaHUS TP MPOCKTUPOBAHUH CUCTEM
aBTOMATH3aIlMU TEXHOJOTUYECKUX WIIU OT/ACJIbHBIX TEXHOJIOTHUECKUX U
WHXXEHEPHBIX CHUCTEM (YCTaHOBOK, 000pyIOBaHwMsl)?

Ha xakowm stamne paboT ycTaHaBIUBalOTCS Ha OOBEKTE IIUTHI U MYJIbThI?
Kakue oOuue tpeboBanus, npenycmorpennbsie B CHull, nomkHe! yun-
THIBATHCS MPH YCTAHOBKE IIUTOB U MYJIHTOB?

Yro oymKeH coiepKaTh yepTexk 00Iero Buja eIMHUYHOro muTa’?

Yo TOoMmKEeH coepKaTh 4epTex 00IIero Buaa COCTaBHOTO IIUTa?

Yro BKIIIOUAOT B paszaen «JJokymeHntanus»?
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10.

11.

12.

13.

14.

15.

16.

17.

Kakue TpeboBanus (MPUHITUITEI KOMIIOHOBKH ) HEOOXOAMMO YUYUTHIBATh
MIPU PacIoIOKEHUU TPUOOPOB U arllapaTypsl HA MaHENsX muTa (TyJb-
Ta)?

KaxoBsbl 00111e TpeOOBaHUS K YCTAHOBKE IIUTOB U MYJIBTOB B IIUTOBBIX
MOMEIICHUAX?

Kakast moBepXHOCTh MyJIbTa UCMOJIB3YETCS ISl pa3MEIISHUs anmapaTroB
1 iprOopoB? PeKoMeHTyeTCsl TN yCTaHABIIMBATH AIIIapaThl H MPHUOOPHI
Ha BHYTPEHHUX CTCHKAX MyJbTa?

MOXHO 11 yCTaHaBIMBATh alaparypy ¢ OTKPHITHIMU TOKOBEAYIIUMHU
4acTsIMU Ha ABEPSIX LIUTOB C yrioM OTKpbITHs 90-110°7 Kakue mmthl
MIPU HEOOXOAMMOCTH JIJISl TOU LU JOMYCKAETCS UCIIOIb30BATh?

JIJ1si KakKrX BUJIOB IIIUTA BBITIOJIHSAIOT TAOIUIBI COSAMHEHUHN U TIOIKITIO-
YEHU?

HyxHo 11 B TaOauIe CoOeTMHEHUN TPUBOIUTH CCHUIKY Ha dJIEKTpUYe-
CKH€ TIPUHITUITHATILHBIC CXEMBbI, CXEMbI BHEIITHUX ITPOBOIOK (COeTHHE-
HUM, TOAKIIFOYEHMUS)?

Kakue mpaBwia CyImecTBYIOT MPH BBITTOJTHCHHH TaOIUITHI TOAKITIOYEHUS
MPOBOOK?

N3 kakux pa3iesioB JOJHKHA COCTOSTH CHEU(DUKAINS ITUTOB U MyJIb-
TOB?

Yro IMPOKJIAABIBACTCA BHC INUTOB K KPOCCOBLIX H_IKa(I)OB?

Tema 12. IIyHKTBI ynipaBlieHUS

1.
2.

Yto noHMMaeTcs o]l KOMIIOHOBOYHBIM PELIEHUEM ITYHKTA YIIPABICHHUS?
YT0o nOHMMAETCs O/ PALIMOHAIBHOW OpraHu3alueil IpeIMeTHO -
IIPOCTPAHCTBEHHOI'O OKPYXKEHHUS oreparopa’?

Ha ocHOBaHMM 4ero HaMeudaeTcs pa3AesieHUe NPOCTPAHCTBA TYHKTA
yIIpaBJIeHUs Ha (PYHKITMOHAIILHBIE 30HbI?

Kakue (akTopbl oKkpy»Karoliei cpeibl 0Ka3bIBalOT HAaMOOJIbIIEe BIUSHUE

Ha COCTOsSIHUE oreparopa?
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5. Kakne ocHOBHBIC HHKCHCPHO-TCXHHUYCCKHUC TpC6OBaHI/I$I K ITYHKTaM

yrpaBJeHUs?

KpuTtepun oueHuBaHUS KOMIIETECHIIAM

OueHka «3a4TEeH0» BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MATEPHU-
aJ1, TPaMOTHO M 10 CYIIIECTBY M3JIaraeT €ro, MpaBUWILHO MPUMEHSIET TEOPETUUECKUE
MOJIOKEHUS TIPU PEIICHUU MPAKTUYECKUX BOMPOCOB M 3aj1ay, BJiaJieeT HEOOXOau-
MBIMH HaBBIKAMH U MPUEMAMM UX BBINIOJHEHUS. JONMYyCKAtOTCSI HEKOTOPBhIE HETOY-
HOCTH, HEJIOCTATOYHO MPaBUJIbHBIC (POPMYIUPOBKH B U3JIOKEHHH MPOTPAMMHOTO
Marepuaa, 3aTpyTHCHUS TIPU BBITTOJIHEHUH MMPAKTUYECKUX PaldoT.

OleHka «He 3a4TEeHO0» BBICTABISIETCA CTYACHTY, €CIIM OH HE 3HAeT 3HAuu-
TETHHOW YacTH IMPOrPaMMHOTO MaTrepuaa, JOMYCKAaeT CYIIECTBEHHBIE OIIMOKH,

HCYBCPCHHO, C OONBITNUMH 3aTPYAHCHUAMM BBIIIOJIHACT IIPAKTHYCCKUC 3a1aHU .

Bonpocsl K 3k3amMeHy

Bompocs! (3agaua, 3a1anue) 11 MPpOBEPKU YPOBHSL 00YYEHHOCTH

OO6m1as xapakTepuCTHKa Ipoliecca MPOSKTUPOBAHUS.
@dyHkinoHanpHas apxurekrypa ACYTIL
Cucremnas apxutektypa ACYTIL

Oransl coznanus ACYTIL

Knzuennsniii nukin ACYTIIL

CTpyKTYypHBIE CXEMbI CUCTEM aBTOMATHU3AIINH.
CTpyKTypHBIE CXEMBI YIPABICHUS U KOHTPOJIS.

N300pakeHne TEXHOIOTNYECKON annaparypbl 1 KOMMYHUKAIUH.

© ©°o N o O bk W DR

HpaBI/ma BBIINMOJIHCHUA TEXHOJIOTHYCCKUX CXEM.

|
o

N300paxkenns mpuOOPOB U CPEJCTB aBTOMATU3AINH Ha (PYHKITMOHAIIb-
HBIX CXEMaXx.
11. TlpaBuna BeIMOTHEHUS (PYHKIIMOHATBHBIX CXEM.
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12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.

29.
30.

VY cnoBHbIE 0003HAYEHUS U MAPKUPOBKA 3JIEMEHTOB JIEKTPUUECKHUX
CXEM.

[TpaBusia BHIMOTHEHUS JIIEKTPUUECKUX CXEM.

VY cnoBHbIE 0003HaYEHUS U MAPKUPOBKA IJIEMEHTOB MHEBMATUYECKUX U
TUAPABIUYECKUX CXEM.

ITpaBusia BIMOIHEHUS] THEBMATUYECKUX U TUJIPABITUYECKUX CXEM.
Hasnauenue maemocxem. Knaccudukanus maemocxeM. O603HaueHUs
AJIEMEHTOB Ha MHEMOCXEMaX.

[IpaBuiia BHINOJIHEHUSI MHEMOCXEM. DPrOHOMHUYECKHE TPEOOBAHUS K
MHEMOCXEMaM.

[TosicHuTenbHas 3amucKa.

Crnenmdukanmsi 000pyI0BaHUA,.

Benomocth moTpeOHOCTH B MaTepHaliax.

JlokanpHas cmera.

Hasnauenue u o6mue TpeOOBaHMS K cXeMaM JJieKTponuTanus. Tpedo-
BaHUS K UCTOYHUKAM MUTAHUS, POBOJIaM U KaOeIsiM.

CxeMbl 31eKTponiuTaHus. Pe3epBupoBaHue 1 aBTOMAaTHUYECKOE BKIIFOYE-
HUE pe3epna.

Bri0op anmaparypsl yrpaBieHHUs U 3alIUThl CXEM dJIEKTponuTanus. Me-
CTa YCTAHOBKH anmnapaTypbl yIpaBiIEHUS U 3alIUTHI.

HaznaueHue u XxapakTepUCTUKH 3JIEKTPUUECKUX TTPOBOIOK.

CriocoObI BRIMTOTHEHUS JICKTPHUECKUX MTPOBOIOK. BHIOOP IPOBOIOB 1
KabeeH.

Hasnauenue u o0mue TpeOOBaHMS K MHEBMATUYECKUA CXEMaM MTUTAHUA.
TpeboBaHus K MHEBMATUYECKUM UCTOYHUKAM MMUTAHUS.

CxeMbl THEBMOMUTAHMUS.

Hasznauenue 1 xapakTepUCTUKU TPYOHBIX MPOBOJIOK.

CriocoOBbI BBIMOTHEHUS TPYOHBIX TPOBOJOK. BBIOOP Tpyd M MHEBMOKa-

OeJten.
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31.

32.
33.
34.

35.

36.

37.

38.

39.

40.

41.
42.

Ha3HaueHue 1 KOHCTPYKIUS IIUTOB U MyJIbTOB. DJPrOHOMHYECKHE TPE-
OOBaHMUS K IIUTAM U ITYJIbTaM.

Pa3Mmeliienre 1 ycTaHOBKA IITUTOB U MYJIHTOB B IIIUTOBBIX MTOMEIICHUSX.
MoHTaKHbIE 30HBI IIUTOB U MYJIHTOB.

Pacnonoxxenue nmpuOOpoB U anmaparypsl Ha ¢hacagHbIX MaHEISIX MUTOB
U IyJIbTOB.

Pacnonoxkenue anmaparypbl, apMaTyphl U MPOBOJIOK B IIUTAX, MyJIbTaX
U CTaTuBax.

[IpoekTHast TOKyMEHTAlMs Ha IIKUThIL, MYJIbThl U KOMIUIEKTHI TEXHHUYE-
CKHMX CPEJCTB ONEPaTOPCKUX MOMENIECHUH.

Yeprexu 001X BUJIOB IIUTOB U MyJIbToB. OOIIMe TpeOOBaHUS K pa3pa-
OOTKE YepTeKEH.

TaOnuiel coeuHEHUN U TOAKITIOYSHUH.

Crneundukanus mMUTOB U MyJIbTOB.

NnxeHepHO-TeXHUYECKHUE TPeOOBaHUS K MYHKTaM yIIpaBICHUS.
KoMnoHOBOYHBIE U TIJIAHUPOBOYHBIE PEHICHUSI TYHKTOB YIIPaBJICHHUS.

Coznanue KOM(POPTHBIX YCIOBUI B MYHKTaX YIpaBJICHUS.

Kpurepun oneHuBaHus KOMIETEHIUM

O1eHKa «OTJIMYHO» BBICTABISIETCA CTYACHTY, €CIIM OH TJIyOOKO M HPOYHO

YCBOUJI HpOFpaMMHblﬁ Marepuall, MCYCPIIbIBAIOIIC, MMOCICA0BATCIbHO, YCTKO U JIO-

THYECKH CTPOMHO €ro M3Jaracr, yMEeT TECHO YBA3BIBATH TEOPHUIO C ITPAKTUKOM,

CBO6OI[HO CIIPABJEICTCA C 3aa4YaMM, BOIIPOCAMHU U APYTUMH BHUAAMHU ITPHUMCHCHUA

3H3HPII>1, IIpUYCM HC 3aTpyAaAHSCTCA C OTBCTOM IIPH BUJOHW3MCHCHUU SaHaHHﬁ, Huc-

MOJIb3yeT B OTBETE€ Marepuajl MOHOTpadUUeCKO JUTEpaTypbl, MPABHIBHO 000C-

HOBBIBACT IIPUHATOC PCIICHHUC, BJIAACCT PAa3HOCTOPOHHUMHU HABBIKAMU U IIPUEMAMU

BBIITOJIHCHUS ITPAKTHYCCKHX 3a1a4.

OneHKa «XOpOLI0» BBICTABISIETCS. CTYAEHTY, €CJIM OH TBEPAO 3HACT MaTEpH-

aJl, r'paMOTHO M 110 CYHICCTBY U3JIaracTt €ro, He JOIyCKasa CyImcCTBCHHLIX HETOYHO-

CTEH B OTBETEC Ha BOIIPOC, MPAaBUJIBbHO IIPUMCHACT TCOPCTHUICCKHUC ITOJTOKCHUA IIPU
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pELIEHUH IPAKTUUECKUX BOIPOCOB M 3ajiay, BJIaJeeT HEOOXOAUMbIMU HaBbIKAMHU U
IIPUEMAMU UX BBIIIOJIHEHUS.

OneHka «yaOBJIETBOPUTEJIBHO» BBICTABIIETCA CTYIACHTY, €CIA OH HMMEET
3HaHUA TOJIBKO OCHOBHOI'O MAaTe€pHuaia, HO HE YCBOMJI €T0 JIETaJIeH, JOIyCKaeT He-
TOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIE (POPMYIMPOBKH, HAPYIIEHUS JIOTUYECKOMN
IIOCJIEIOBATEJILHOCTH B M3JIOKEHUM IPOrPAaMMHOI0 MaTepuasia, UCIBITBIBACT 3a-
TPYAHEHUS NP BHIMOJIHEHUU IPAKTUYECKUX padoT.

OueHka «Hey1O0BJICTBOPUTEJIbHO» BBICTABISIETCS CTYAEHTY, KOTOPBIA HeE
3HACT 3HAYUTEIBHOM YaCTHU IIPOrpaMMHOI0 MaTepUalla, JO0MYCKAET CYIIECTBEHHBIC
OLINOKHU, HEYBEPEHHO, C OONBIIMMU 3aTPYAHEHUSIMH BBITIOTHSIET MPAKTUUYECKHE

paboTHL.

3. OTYETHOCTD IO JUCHUIIJIMHE

YcneBaeMoCTh CTYIEHTOB MO JUCHUILUIMHE OLEHUBAETCS B XOAE TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTEeCTAINH.

IIpome:xxyTOuHAas aTTeCTAlUA

[Ipouenypa 3auera Kak OTAEIbHOE KOHTPOIHHOE MEPOIPUSATUE HE TPOBOAUT-
csl, OIEHWBAHHME 3HAHWM 00YyYaromerocs MPOUCXOAUT IO Pe3ybTaTaM TEKYIIETro
KOHTPOJISL.

[IpoMexxyTouHas aTTectanus B popme 3K3aMeHa MpelyCMaTpUBAET MPOBEe-

HUE 0053aTeNbHOIN 3K3aMEHAIMOHHOM MPOLIEYPHI.
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