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HacTtosiee yueOHO-MeToANUECKOE TOCOOUE BBITIOTHEHO B COOTBETCTBUU
c pabouelt mporpaMMoi Mo MeXaucuuIUIMHapHOMY Kypcy MJK. 01.02 "
TecTupoBanue pa3pabOTaHHOW MOJIETU JNEMEHTOB CUCTEM aBTOMATH3AIMU
¢ (QopMupoBaHMEeM  MakeTa TEXHUYECKOM  JOKyMeHTanuu " 1o
cnenuaibHocTh 15.02.14
OcHanleHue CcpeacTBaMM aBTOMAaTH3alUMU TEXHOJOTMYECKHX IPOLIECCOB U
MIPOU3BOJICTB .

B mMeTtonnueckoM mocoOMU KpPaTKO H3JI0KEHbI OCHOBHBIE TPEOOBaHUS K
COJIepKaHuI0, 00beMy M O(OPMIICHHIO KypcOBOTO mpoekTta. [IpuBeaeH mupokwuii
CIIMCOK PEKOMEHYEMOM JINTEPATYPHI.

YyebHoe mnocoOue MOXKeT OBbITh HCIOJIb30BAHO ISl  BBIMOJHEHUS
KypPCOBOI'O U JHUIUIOMHOTO NMPOEKTUPOBAHUA, KAK I CTYyJACHTOB CHEIUAIbHOCTU
15.02.14 "OcHaleHne cpencTBaMyd aBTOMAaTU3alMN TEXHOJOTHUYECKUX IPOLIECCOB
Y TIPOU3BOJICTB ", TaK U APYTUX TEXHUUECKUX CIEIUATBHOCTEM.
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BBenenue

3agaveil  MeTOAMYECKMX  YKa3aHMIl sSBIAECTCS O3HAKOMJICHUE
cTtyneHToB cneruaibHocTu 15.02.14 "OcHaiienne cpeiacTBaMu aBTOMaTU3AIlMU
TEXHOJIOTUYECKUX IPOLIECCOB W IMPOU3BOACTB ' C METOAUKON BBIIOJHEHUS
KypCOBOIO IpOEKTa IO MEXIUCUUIUIMHAapHOMy Kypcy MJIK. 01.02 "
TectupoBaHue pa3pabOTaHHON MOJEIU HJIEMEHTOB CHUCTEM aBTOMATH3aLUU C
(opMUpOBAaHMEM MAKETa TEXHUYECKOW JOKyMEHTalMM " M ¢ TpeOOBaHUSIMH,



OpeIbsIBISIEMbIMUA TIPH pa3paboTke U OPOPMIIEHHUHU €€ MOSCHUTEIBHON 3aluCKH,
rpauyecKoi YacTH U Mpe3eHTALHH.

Iear kypcoBoro mpoekta'" TecTupoBaHue pa3pabOTaHHOM MOJENIU
AJIIEMEHTOB CHCTEM aBTOMAaTH3aluu C (QOPMUPOBAHMEM IIaKeTa TEXHUYECKOU
JOKYMEHTAU! "— 3aKpEIUICHUE U CUCTEMATU3allisl 3HAHUN U YMEHUH CTYJIEHTOB,
o0mMX M MNpo(ecCHOHAIBHBIX KOMIETEHLMH, IOJYYEHHBIX IPU HU3YYEHUH
o0IIenpoPeCCUOHANBHBIX  JUCHUIUIMH, MEXKIUCHMILUIMHAPHBIX  KOMIUIEKCOB;
pa3BUTHE HABBIKOB CaMOCTOSITEIIBHON pPa0OThI, MNPAKTHYECKOTO MPUMEHEHUs
TEOPETUUECKUX 3HAHUU TpU pa3pabOTKE CHCTEM aBTOMATHUYECKOTO YIPaBJICHUS U
UCCJIEIOBAHUH PEKUMOB UX PAOOTHI.

OcHOBHBIE 32]a4H KyPCOBOI'0 IIPOEKTA

KypcoBoli MpoeKT sBISETCA 3aBEPIIAIOIIMM ITAllOM H3YYEHHUS
Mexauciumnaapaoro  kypca MJIK.01.02 " TectupoBanue pa3zpadOTaHHON
MOJIEJIM  DJIEMEHTOB CHUCTEM aBTOMaTH3alMM C (OPMUPOBAHUEM IaKeTa
TEXHUYECKOHN TOKYMEHTALUU " U IPOBOAUTCS Kak JJIsl 3aKPEIUICHUsI U yTITyOJIeHus
3HaHUU CTYJIEHTOB B 00JIACTU TEXHOJIOTMM (OPMHUPOBAHUS U HCCIEIOBAHUSA
CUCTEM aBTOMATHYECKOI'O YIIPABJICHUS THUIOBBIX TEXHOJIOTHUECKHX IMPOLECCOB,
TaK U JJIs pa3BUTHsI MPO(PECCUOHAIBHBIX KOMIETEHIIMM U HaBBIKOB MPH PEIICHUN
IIPAaKTUYECKUX 3a/1a4 aBTOMATU3ALMM THUIIOBBIX IPOM3BOJCTBEHHBIX IPOLIECCOB.
KypcoBoil mpoeKkT AaeT BO3MOXKHOCTh YCTAHOBUTBH CTENEHb YCBOEHUS y4e€OHOIO
MaTepuana, MPOBEPUTh CHOCOOHOCTH CTYJEHTa K CAMOCTOSITENbHOM TBOPYECKOMN
paboTe W TPUBUTH HABBIKM MO pa3paboTke U O(OPMIICHHIO TEXHUYECKOU
JOKYMEHTAIMU U YEePTEXKEH.

Conep:kanue KypcoBOro ImpoeKra

Kypcosoii npoekt (KII) coctouT u3 3amaHusi, NOSCHUTEIbHOM 3alUCKH C
rpaduyeckoil YacThl0O M Mpe3eHTauuu. MeToauueckue peKOMEeHAAUU 110
BbITIOTHEH IO pa3aenoB KII npusenens! B pazaene 1.

HcxoiHble TaHHBIE KYPCOBOM PabOTHI:

Tun TexHOMOTHYECKOW MalllMHBI U ee TapameTpbl kak oObekra CAY
(3a1ar0TCSl UHJIUBUAYAJIBHO).
OCHOBHBIE pa3/ielibl MOSICHUTEIbHOU 3aMKUCKU:

BBenenue
1 Onucanne TEXHOJOTMYECKOW CXEMbl MAIUHBI U ee
XapaKTePUCTHKH.
2 Pa3paGotka u  onucaHue  (QYHKIMOHAJIBHOM  CXEMbI

aBTOMATH3AIMA TEXHOJOTMYECKOro OOBEKTa, pacyeT W BBHIOOP €ro OCHOBHBIX
HJIEMEHTOB.

3 Pa3paboTka u onucanue CTpyKTypHOU cxeMmbl KOHTypa CAY,
pacueT mapaMeTpoB PEryisTopa.

4 MopenupoBanue u ucciieqoBanue pazpadborannoit CAY.

3aKaoueHue

CHOucokK MCTOYHUKOB



COI[CD)K&HHG IPC3CHTAINHN

B npesenTanuio M0KHBI BXOAUTH OGOPMIICHHBIE B TIpaUUYecKOM WIH
MYJIbTUMEIMMHOM MCIOJHEHUU I1IeJib, 3aJa4Md, HCXOJHBIC JaHHbIE KYpCOBOM
paboThl, KpaTKOE OIKCAHUE pPEe3yJbTATOB BBINOJIHEHUS IMOCTABICHHOW IeiH
KypCOBOTO TpPOEKTa C MpuBeleHWEeM TrpaduKoB, TaOJWIl, CXEM C BBIBOJAMHU U
3aKJITIOYEHUEM.

CoaepkaHue JI0KjIaaa

1 [enb paboOTHL.

2 HcxonHble JaHHBIE.

3 O6ocHOBaHUE aKTyaJIbHOCTH TEMBI.

4 OOBsICHEHHE OCHOBHBIX METOJIOB PeaIU3aIlMi KypCOBOTO MPOCKTA.
5 BrIBogbI-pekoMeHaAIUH 110 paboTe.

1 METOANWYECKHUE PEKOMEHJIALIUU 11O BbIINIOJIHEHUIO

PA3JIEJIOB
BBenenue

Bo BBeeHNM HEOOXOIUMO OTPA3UTh CIACAYIOIINE BOMIPOCH:

- TIOHSTHE W IEJIb ABTOMATH3AIMH TEXHOJIOTHIECKOTO 000PYI0BaAHUS;

- YTO aBTOMATHU3HPYETCSI M C KaKOW IIEJIbI0 B 000pyIOBaHUA
MaITUHOCTPOUTEIBHOTO MMPOU3BOJICTBA;

- copMmynupoBaTh 1eJb JAHHOTO KYypCOBOrO TpoekTa (pa3padboTaTh
CUCTEMY aBTOMATH3aIIMU 3a/IaHHBIX KOHTYPOB) U MIEPEUNCITUTH 3a]1a4H, pEIICHUEM
KOTOPBIX JOCTUTAeTCsl TOCTaBJICHHAS IIEb,

- 000OCHOBaTh AaKTyaJbHOCTh U TMPAKTUYECKYIO 3HAYMMOCTb  TEMBbI
KypPCOBOTO MPOEKTA.

1.1. Onucanue TeXHOJOTHYEeCKOH cXeMbl MAIIIMHBI U €e
XapaKTePUCTUKH

ConepkaHue pasjena: ONMCAaHUE TEXHOJOTMUYECKOrO Ipolecca B OOBEKTE
(TMHUM), HA3HAYEHMs], XAPAKTEPUCTUK MAIIMHBI M €€ TEXHOJOTHYECKOM CXEMbl C
NEPEUUCICHUEM M OOOCHOBAaHHMEM HEOOXOAMMOCTH PEryalpyeMbIX MapaMeTpoB.
B pazgene npuBoauTCS TEXHOJOTMYECKas cxema OObeKkTa (MalIuMHBI, KOTJA,
TypOUHBI, J€a’paropa, KOHJIEHCATOpa, MOJOrpeBaTeliel CUCTEMBbI pereHepanuu
TEIUIOBOM CTAHIUU, TOMEHHON WM O00XKMIOBOM MEYM, TEIUIONMYHKTAa U T. I.) WIH
KOHCTPYKLHUSI ~O0OBEKTa, KpaTKoe OmucaHue paboTbl  TEXHOJIOTMYECKOTO
o0opyaOBaHUSI.

Paznen nmomkeH coiepikaTh CBSI3HBIM TEKCT, B KOTOPOM JOJIKHBI OBIThH
OTpa)XEHBI CAEAYIOIINE TyHKTHI:




- KpaTKas XapaKTEepUCTHKA 11€Xa, B KOTOPOM YCTAaHOBJIEH 3aJI0)KEHHBIA B
3aJJaHUM OOBEKT: ONMCAHHWE TEXHOJOTMYECKOro Ipoliecca, €ro Ha3HAuYeHUEe B
o0IIeM LMKIJIE IMpolecca MPOU3BOJCTBA, NEPEUEHb TUIOBBIX JUHUI M OTIEIIBHO
CTOSILUX MalINH

- XapaKTepUCTUKU OOBEKTA, €r0 TEXHOJOTMYecKas cXeMma, Ha3Hau€Hue |
OIHCAaHUE CXEMBI

-[IEPEUNCIICHUE PETYJIUPYEMBIX [apaMeTpoB Ha OOBEKTe (JIMHUHU) C
OOBSICHEHHEM NMPUYUH BHEJIPEHUS JAHHBIX KOHTYPOB aBTOMAaTH3aIMU Ha OOBEKTE
(JiuHUM).

B konme mepBoro pasnena HeoOxoaumMo chHOpMyIHpOBaTH IMEPEXOd KO
BTOPOMY paszJieny, T.€. ClieJaTh 3aKJII0UEHUE O TOM, YTO Ha OOBEKTE PEryIupyeTCs
MHOXECTBO MAapaMeTpOB C OOBSCHEHHEM MPUYUH BHEIPEHUS KOHTYpPOB
aBTOMAaTU3allMd Ha OOBEKT (JIMHMIO) - T.€. 3TO CYIIECTBYIOLIKE (JIEHCTBYIOIINE B
pEaNbHOCTH) KOHTYPbl aBTOMAaTU3alluu (BO BTOPOM pa3lelie 4acTh U3 HUX OyZeT
BbIOpaHa Ui peanu3alii B JaHHOM KypcOBOM MpoekTe (umnu Oyner pazpaboTaH
HOBBIN KOHTYP aBTOMaTH3aLlUN).

B KYPCOBBIX IIPOCKTAx Cc KOHTYPOM PEryJIMPOBAHUA CKOpPOCTHU
06ODVI[OBaHI/I$I JOJIXKHO OBITH OTPaKCHO.

- KpaTKas XapaKTepUCTHKa 11€Xa, B KOTOPOM yCTaHABIMBAETCS 3aJI0)KEHHAs B
3aJlaHUd MalllHa: ONMCAHUE TEXHOJIOTMYECKOro IpoIlecca, €ro Ha3HayeHue B
oOmieM 1uKiIe o0pabOTKM MaTrepuasna; MepeuyeHb TUIIOBBIX JUHUM U OTIACIBHO
CTOSIIIUX MAIlUH (B MyHKTE€ HE Tpedyercs MoApOOHO OMUCHIBATH KOHCTPYKIIMH
JMHUHI U npouecc 00padOTKU TKAHU IO CTAIUSAM );

- TEXHOJIOTMYECKas CXeMa MaIllWHbl, €€ Ha3HAYeHUE, OMHCAHUEe U
XapaKTEepPUCTUKH;

- IEPEUYMCIICHHE PETYyJIMPYEMBIX I1apaMeTpPOB HA MAIlMHE C aHAJIU30M
HEOOXOJMMOCTH PEryJIMpPOBaHUS YKa3aHHBIX TEXHOJIOIMYECKHUX MapaMeTpoB s
nporuecca 00pabOTKK MaTepuana, B3auMOCBSI3b TEXHOJIOTMUYECKUX MapaMeTpoB, K
4yeMy MPUBEIET HApyLIEHUE BEJIUYMH [1ApaMETPOB; YKa3aHWE MPUYMH HapYLICHUS
CKOPOCTHOTO PEKMMa, K YeMy 3TO NMPHUBOJUT B YKa3aHHOM Liexe (I1e1ecoo0pa3Ho
NPUBECTH TAOJMIYy C MEPEYHEM KOHTPOIMPYEMBIX M PEryJHPYEMbIX MapaMeTpoB Ha
MaIlluHe);

- oOuiee MOHSATUE SJEKTPONPUBOJA, MEPEUHMCICEHUE COBPEMEHHBIX THUIIOB
AJIEKTPOINPUBOAOB; OTMETHUTh, C MOMOIIbIO KAKUX JBHUTaTeNed OCYHIECTBISETCS
NPUBEACHUE B JBM)KEHHE PabOYMX OPraHOB OCHOBHOI'O O0OpYAOBaHMS (THUIOBBIX
JMHUR);

- Kakue THUIbl TPUBOAOB YCTAHOBJIEHBI Ha PACCMOTPEHHBIX JIMHUAX
(MammHax), JaTh UM KPaTKyI XapaKTepUCTUKY (IO pOAYy HANpPSIKEHUs MUTAHMUS,
10 HA3HAYEHHUIO, TI0 KOJIMYECTBY JBUraTeleil, IO XapaKTEPUCTUKE ABUKEHUS, IO
TUITYy YIPABJIEHUS U CTPYKTYPE CUCTEMBI YIIPABICHHUS );

- OTMETHTh HEOOXOJAUMOCTh M CIOCOOBI PEryJIHpPOBAaHUS CKOPOCTEH
nBurarenei (T. e. 00opy1oBaHuUs) B KOHKPETHOM Iiexe (yKa3aTh, KaKk peryiIupyercs
o0miasi CKOpPOCTh, KaK OCYIIECTBISIETCS TMOAPErYJIMPOBKA CKOPOCTEH MeEXIy



CEeKIIUSIMU W BHYTPH CEKIIMU, KaK TMOAJACPKUBACTCS CKOPOCTh MPH N3MECHCHHUH
Harpy3Ku);

B nmanHom pazzene 1ienecooOpa3HO MPHUBECTH TaONUILy PEryJupyeMbIX U
KOHTPOJIMPYEMbIX MTApaMETPOB)

B koume mnepBoro pasnena HeoOXoAMMO CGHOPMYIHPOBATH MEPEXo] KO
BTOPOMY pa3jieiy, T.e. CHeNaTh 3aKJIIOYeHHEe O TOM, 4YTO Iepesa pa3paboTKon
CTPYKTYpHOM  CXEMBbl ~ CHCTEMBl  aBTOMATHYECKOIO  PETYJIUPOBAHUS |
monenupoBanusi CAP HeoOxomumo paspaboTaTh (PYHKIMOHATBHYIO CXEMY,
paccuuTaTh U BHIOPATh €€ OCHOBHBIC AJIEMEHTHI.

1.2 Pa3paboTka u onucaHue PyHKIMOHAJBHON CXeMbl aBTOMATH3ALMH
32IaHHOT0 KOHTYPA peryJIMpoBaHNsl, BLIOOP ee 0CHOBHBIX 3JIECMEHTOB.

ConeprkaHue pasziena: onucaHue (PyHKIHMOHAIBHOM CXEMbI C HCMOJIb30BaHUEM
YCIIOBHO-TpaUeCKUX 0003HAYEHUI 3JIEMEHTOB, X pPacyeT, BHIOOP U OIUCAHHUE.

B pazmene wsnmaraercst CymHOCTh (DYHKIMOHAIBHBIX CXEM, MPUBOJUTCS
pa3pabotanHas pyHkioHabHas cxeMa CAY ¢ onmcaHueM MpPOXOXKACHUSI CUTHAIOB
OT MOMEHTa MX W3MEHEHHS B OOBEKTE (TOUKM HM3MEPEHHs) A0 MeCTa MPUIIOKEHHUS
VIOPABJISIOWIETO BO3ACKUCTBUSL HA perympyrommid oprad. [IpowsBomurcst pacuer
OCHOBHBIX TapaMeTpOB, BBHIOOP M OMHCAHUE TEXHHMUYECKUX CPEACTB aBTOMATH3AIWH,
HauOoJee MOJHO OTBEYAIOUIMX MPEAbSIBISIEMbIM TPEOOBAHUSM M YCIOBHSAM paOOThI
aBTOMAaTH3UPOBAHHOTO OOBEKTA.

[lepen BHIOOpOM 37IEMEHTOB HEOOXOIMMO BBIOPATh 3aKOH YIPABIICHUSI.

Beibop 3akona ympamnenus (I13-, I1- wmm [1M-) mns CAY ¢ oObekramu,
COZIEp’KAIlIMMKU 3BE€HO 3alla3/IbIBaHMs, MPOW3BOJIUTCS B 3aBUCUMOCTH OT BEITMYMHBI
COOTHOIIICHHSI BPEMEHU 3aIla3/IbIBaHuUs K MMOCTOSHHOW BPEMEHU O0BEKTA (Ts5n/Tog) TIO
HEPaBEHCTBaM .

Bri6op paTumka, UCMIOMHUTENBHOTO MEXaHW3Ma M PETyJIsiTOpa OCYIIECTBIISIETCS
TI0 TIACTIOPTaM M KaTajioraM Ha 3TH AJIEMEHTHI, UCXOs u3: 1) Mramna3oHa peryJIupoBaHus
TEXHOJIOTUYECKOTO TapaMmeTpa M TpeOyeMoW TOYHOCTH €ro peryJupoBaHus; 2)
KOHCTPYKIIMM TEXHOJIOTUYECKOM MAIIMHBI, YTOOBI BBIIIE MEPEUNCICHHBIC SJIEMEHTHI
BITMCHIBAIMCh B KOHCTPYKIIMIO MAIIMHBI WM IKada ynpaBieHus; 3) arpeCCUBHOCTH
OKpY>KaIoLIel cpe/ibl U psijia IPYTUX NMapaMeTpoB.

B xonme BTOporo pasumena HeoOXOAUMO Cc(OpMyIHpoOBaTH MEPEXo] K
TpEThEMY pazliely, T.e. MPOAHAIM3UPOBATH PEIICHHbIC 3aJayd Mpu pa3paboTke
GYyHKIMOHATBPHOM CXEeMBbl W CJelaTh 3aKII0YeHHE O TOM, YTO HEOOXOIUMO
paccuMTaTh OCHOBHBIE MapaMEeTpbl PEryjsiTOpOB, pa3padoTaTb M MCCIENOBATH
CTPYKTYPHYIO CXEMY.




13 Pa3pa6oTka U OMHCAHNE CTPYKTYPHOH CXeMbl ABTOMATH3AIHH
3aJJaHHOT0 KOHTYPA PeryJIMpoBaHusl, pacyeT ee NapaMeTpoB

Coneprkanuie pazjena: pa3paboTka M OINUCAHUE CTPYKTYPHOM CXEMBbI, pacuer
napaMeTpoB €€ MepeaaToYHbIX (PYHKIMI 1 000CHOBaHKE €€ IOCTOMHCTB.

B pasnene npuBoaMTCs TMOJHAs CTPYKTypHas cxema paszpadoranHoit CAY c
OITMCAaHNEM BCEX BXOHBIX M BBIXOJHBIX MAPAMETPOB, TUIIOB MEPEAATOYHBIX (DYHKIHIA
3BEHbEB, HUX COeQUHEHWI. BpiOOp THma mepesaToyHbIX (PYHKIMA SJIEMEHTOB
OCYILIECTBIISIETCA 10 CIIPABOYHOM JIMTEPATYPE.

Pacuer ko3¢ duimenToB nepenaun nepenatouHbiX QYHKIHA HJIEMEHTOB CXEMbI
MPOU3BOJIUTCS C YYETOM BEJIMYMH BXOAHBIX M BBIXOJHBIX NAapaMeTpOB, MOCTOSHHBIX
BPEMEHU — MO JTUHAMUYECKUM XAPAKTEPUCTUKAM M CIIPABOYHOM JUTEparype (4acTb
3HAYEHUM mMapaMeTpoB TiepenaToyHbix (QyHkiwmid s1nemeHToB CAY  3amaiorcs B
UCXOAHbIX MaHHbIX K KIT).

Pacuer mapamerpoB II-, IIU-perymstopoB B CAY ¢ oObektamu cC
3ama3/IbIBAHUEM OCYILECTBIISIETCS WHKEHEPHBIM METOJIOM, B KOTOPOM HCIIOJIb3YOTCS
(OopMyJIbl, MO3BOJLSIIOLIME B 3aBUCHUMOCTU OT TPeOOBaHMI K MEPEXOAHOMY IPOLIECCY
(y, ty), mepenarouHoil (QyHKIMHM OObEKTa 4epe3 3aJaHHble B 3a/laHUM TapameTphbl
00bekTa (Kos, Tos, Tsan) MO COOTHOLLEHUIO Ty, / To5, BBIYUCIUTH [TAPAMETPHI PETYIISITOPOB
Koer, Tper- VIHYKEHEPHBIA METO/ HA3bIBACTCS TAKKE MOTYIMITMPUYECKHM METOJOM, T. K.
UCTIONIb3YeT MNPHOIMKEHHbIE (OPMYJIbI Ul ONpPENENICHUs] NapaMeTpOB HACTPONKH
peryistopoB. Beioop ¢opMmysn MpoBOIUTCS C Y4ETOM TuIla OOBEKTa W BUIAOM
TpedyeMOoro NepexoAHOro MpoIiecca.

B koHile paznena 0OOCHOBBIBAIOTCS —mpenmylnecTBa 3amMkHYThIX CAY ¢
peryiMpoBaHueM 1o  OTkJIoHeHuto mapametpoB (CAY ¢ NOAYMHEHHBIM
PETYJIMPOBAHUEM) U JIENACTCS 3aKJIIOUEHHE O TOM, YTO HEOOXOJIMMO MPOBECTH
UCClIeJIOBaHUE pa3pabOTAHHOIO KOHTYypa PEryJvpoBaHHs Ha 0a3e MOIydeHHOH
CTPYKTYPHOU CXEMBI.

14 MopeaupoBanue u ucciaenopanue CAY

ConepxaHue pasjena: KpaTKoe OIMCaHWE MCIIOJb30BaHHOW B pasfene
NPOrpamMMBbl U NPOJIESTAHHBIX VISt HEe npeoOpazoBaHUi 17}
BBIUKCJIEHUIA, MOJICIUPOBAHUE W HCCIEIOBAHUE YCTOMYHMBOCTH U IEPEXOIHBIX
xapakrepucTtuk pazpadorannoit CAY B nporpammax TAU unu MATHCAD.

[Ipy pacuere YCTOMUMBOCTM MO paA3IMYHBIM KPUTEPUSIM U TEPEXOIHBIX
nporieccoB B pazpadoranHoit CAY Ha IIK moryt ObITh MCHOJIB30BaHbI MPOTPAMMBI
"TAY", "MATCAD". B pa3gene paercsi KpaTkoe ONUCAHUE UCIOIb3YEMOM
NPOTPaMMBI.

[Tpu ncnons3oBanuu nporpammbl "TAY" HeoOX0aMMO 331aHHYIO B Hel 0a30BYIO
CTPYKTYypHYIO cxemy 3aMkHyTOl CAY mpeoOpa3oBaTh K BUAY CBOEH OJTHOKOHTYPHOM
wm  AByXKOHTypHOM CAY, 4dro pgocTUraercsi UCIOJIb30BaHUEM OHUOIMOTEKH
nepeaaTtouHbix GyHkiwmid nporpammel. [Ipu ucnonszoBanuu nporpammel "MATCAD"
1EJIECO00Pa3HO BOCIIONB30BAThCSl MATEMATHYECKUMU OIMCAHUSIMU, TIPUBE/ICHHBIMUA B
METOMYECKUX TTOCOOUSIX.




B pasnmene mpu pacyere ycroduMmBOCTH pasimuHbiMU Metoaamu (I'ypsuiia,
HaiikBucra, MuxaitioBa) pacKpbIBaeTCs  CYIIIHOCTb  KPUTEPHS,  BBIBOJSTCS
niepeiaTouHble (DYHKIMHM PAa3OMKHYTHIX WM 3aMKHYTBHIX pa3paboTaHHbIX CAY (W,
W..), HEOOXOIMMBIE Ui MOAEIUPOBAHUSI YACTOTHBIX XapaKTEPUCTUK, MPUBOISTCS
MOJYYEHHBIE YACTOTHBIE XApaKTEPUCTUKA M JIETAETCS BBIBOA MO YCTOMYMBOCTH
pazpaboranHoii CAY.

B pasmene mpu pacuere nepexOIHBIX MPOLIECCOB HAETCS KPAaTKOE OINKCAHHE
NpOZIETaHHBIX TPeoOpa30oBaHUN M BBIYMCICHUM U COOTBETCTBYIOUIEH MPOTPaMMBbI,
IIPUBOJISATCSI PACCUMTAHHBIE KPUBBIE NEPEXOIHBIX MPOLIECCOB, MO0 HUM BBIYMCISIOTCA
IpsMBbIE TOKA3aTeNM Ka4eCTBA M AEJAETCs BBIBOJ O KayeCTBE IEPEXOAHOIO Iporecca
pazpabotanHoii CAY.

3akjoueHue
B 3akmodeHnu mnoaTBepiKAacTCs, 4To mocTaBieHHas 1enb KII pemeHa ¢
IIPUMEHECHUEM HOBEHIIIMX METOJOB MCCIEAOBAaHUM M JAIOTCS PEKOMEHJIAIUMKU 110
HCTIOJIb30BaHMIO PE3YIILTATOB MPOACTIAHHOM paOOTHI.

no MJIK. 01.02 «TectupoBanue pa3paOOTaHHOW MOJEIN 3JIEMEHTOB CHCTEM
aBTOMAaTHU3alUU C POPMHUPOBAHUEM MAKETA TEXHUYECKOU IOKYMEHTAI[UN

CnemmansHocTh  15.02.14 «OcHamienue cpeAacTBaMu aBTOMAaTU3aLUN
TEXHOJIOTMYECKHUX IPOLIECCOB U IPOU3BOICTB»

KypcoBoii MpoeKT BHIMOIHAETCS B CIEAYIOIIEM O0beMeE:
1.  TlosicHuTenbHas 3amucKa:
Beenenue
1. Onucanue TEXHOJIOTHYECKON CXeMbl pe3epByapa TallbBAHHYECKOTO
1€Xa, €ro XapaKTePUCTHUKHU.
2. PaspaboTtka u onrcanne (PyHKITMOHAILHONW CXEMBbI
aBTOMATU3allMM  pPEe3epByapa TaTbBAHMYECKOTO II€Xa, pacueT M BBIOOD
€€ OCHOBHBIX 3JIEMEHTOB.
3. Pazpabotka u onucanue ctpykrypHoit cxembl CAP
MPOEKTUPYEMOTO KOHTYpa aBTOMAaTU3allMK, pacyeT MmapaMeTpoB
perymsitopa.
4. MoaenupoBaHue U UCCIEIOBAHUE CHUCTEMbI aBTOMATHYECKOTO
perynupoBanusi CAP mpoekTupyeMoro KOHTypa aBTOMAaTH3AllMH.
3aKIr0YEeHHE.
CHOucox UCMoab30BaHHBIX UICTOUHHUKOB.
2. TI'padumyeckast yacTh MpOEKTA:
JIuct 1. ®yukuuonansHas cxema CAP mpoekTUpyeMbIX KOHTYPOB
aBTomartu3anuu (popmat A3).



JIuct 2. CrpykrypHas cxeMa CAP npoekTupyemMoro KOHTypa
aBToMatu3anmu  (dpopmar A3).
Jluct 3. PesynbpTarel MogenupoBanus (dpopmar A3).

[MpunoxeHwne E

FOCT 21.404-85 O603Ha4eHus ycnoBHble NPUOOTOB 1 CPeaCcTB aBToOMaTU3aUMN B CXeMax
1 YCNNIOBHbIE OBO3HAYEHUA
1.1 Ipacmyeckme o603HaYEHUS
1.1.1 'padunyeckmne o603HauveHnsa Npnbopos, CpeacTB aBTOMAaTM3aLMM U NIMHWIA CBA3M LOSKHbI
COOTBETCTBOBATbL NPUBEAEHHBIM B Tabn. 1.
Tabnvua 1
HaumenoBanue OO6o3HaueHue

1. [TpuGop, ycTaHaBAMBaeMblii BHE IIUTA (110 MECTY):

a) OCHOBHOE 0003HAYCHHE

0) normyckaeMoe 0003HaYCHUE

2. Ilpubop, ycTaHaBIUBaeMbIi Ha IIUTE, MyJIbTE:

a) OCHOBHOE 0003HAYCHHUE

0) nomyckaemoe 0003HaYCHHE

3. Ucnonaurenbubiii MexanusMm. O01iee 0003HayeHue

4. VicnoiaHUTENbHBIA MEXaHU3M, KOTOPBIN MPHU MPEKPALICHUN OAaYN SHEPTHH
WIN YIPABISIOIIETO CUTHAA!

a) OTKPBIBAET PEryIHUPYIOLIUil OpraH
0) 3aKpbIBaeT pEryIMpYyIOIINi OpraH

B) OCTABJISIET PETYJIUPYIONTUN OpraH B HEM3MEHHOM IOJI0KEHUH

5. crioHUTENbHBIA MEXaHU3M C JIOTIOJIHUTEIBHBIM PYYHBIM IPUBOIOM
[Ipumeuanue. O003HaUEHNE MOXKET IPUMEHSTHCSA C JIFOOBIM U3
JIOTIOJTHUTEIIBHBIX 3HAKOB, XapaKTEPU3YIOIINX MOJIOKEHHE PETYIUPYIOLIETro
OpraHa IpH MPEKPaNICHAN TIOAaYl SHEPTHH WIIH YIIPABIISIONIETO CUTHANA
6. JIunus cBa3u. Obuiee 0003HauUEHHE

7. Ilepeceuenne TMHUMN CBSI3M 0€3 COEAMHEHUS JIPYT C IPYroM

8. IlepeceueHne MMHUIN CBA3U C COSMHEHNUEM MEXIY cO0Oit

| 0000

1.1.2 OT60pHOE YCTPONCTBO AMsi BCEX MOCTOSAHHO NOAKMIOYEHHbLIX NPUBOPOB n306paxaroT
CMIOLLHOM TOHKOW NIMHUEN, COEOUHAIOLLEN TEXHOMOrMYECcKNA TpybonpoBoa unu annapar ¢
npubopom (4epT. 1). NMpn HEOBXOANMOCTHM YKa3aHUsS KOHKPETHOIO MeCTa pacrnosioXXeHnst OTOOPHOro
YCTPOWCTBA (BHYTPM KOHTYpa TEXHOMOMMYECKOro annapara) ero 0603HaqaroT Kpy>KkoM AMamMeTpom 2
MM (4epT. 2).

+O




Yepr. 1 Yepr. 2
1.2 ByKkBeHHble 0603Ha4YeHUs1
1.2.1 OcHoBHble ODyKBEHHbIE 0603HAYEHNA N3MEPSEMbIX BENMUYMH N PYHKLMOHAIbHbBIX MPU3HaKOB
npnbopoB A0MKHbI COOTBETCTBOBATL NPUBEAEHHLIM B Tabn. 2

Tabnvua 2
N3smepsemas BennurHa OYHKIMOHAIBHBIN MPU3HAK MPUOOpa
JlomonHuTEIpHOE
OcHoBHOE
O6o3Haue 0003Ha4YeHueE, dopmupoBaHue
0003HaueHHE OTtobpaxeHue JlomomHUTEIbHO
H . YTOUHSIOIIIEE BBIXOJIHOTO
u3MepseMoit uH(popManuu € 3HA4YCHHUE
U3MEPSIEMYIO CUTHaja
BEJIIMYHHBI
BEJIMYUHY
HTHAJIU3aIU
4 + i Curnanusanu i
s
B + - - - -
ABTOMaTHYECKO
C + - - © -
peryiaupoBaHue,
yIpaBJICHUE
Pa3HocTh
D IInotHOCTH ’ - - -
nepena
DnekTpuyeckas
E BeJIMYUHA (CM. II. - + - -
2.13)
CooTHollIeHHE,
F Pacxon - - -
JI0JIsI, TPOOb
Pazmep,
G IIOJIOXKCHHE, - + - -
nepemMenieHne
Bepxnuii npenen
Pyunoe p bedl
H . - - - U3MeEpPSIeMON
BO3JICHCTBUE
BEJIMYUHBI
| + - ITokazanue - -
ABTOMaTHYECKOE
J + MepeKtoueHue, - - -
oberanue
Bpewms,
K BpEMEHHAs - - + -
nporpamma
Hwxnuit npenen
L YpoBeHb - - - A3MeEPSIEMOM
BEJIMYHUHBI
M BraaxHocTb - - - -
N + - - - -
0] + - - - -
p JlaBneHue, ) ) ) )
BaKyyM
Bennuuna,
XapakTepu3 a
P PH3YIO WHuTterpuposanue
Q sl KA4eCTBO: CVMMIDOBANICE - + i
COCTaB, » CYMMHD

10 BpPEMEHU
KOHLEHTpaLHs U

T.IL. (cm. 1. 2.13)
R PagnoakTUBHOCTE - Peructpamusa - -



N3smepsemas BennurHa OYHKIMOHAIBHBIN MPU3HAK MPUOOpa

JlomonHuTEIpHOE
OcHoBHOE
O6o3Haue o0o3HaueHue, dopmupoBaHue
o003HaYCHHE OTtoOpakenue JloToTHUTETHHO
H . YTOYHSIOIICE BBIXOIHOT'O
HU3MepsAEeMOi uH(pOpMaUn € 3HAYCHHE
U3MEPSIEMYIO CUTHaJa
BEJTUYHUHBI
BEJIMYHUHY
(cm. 1. 2.13)
Bxrouenue,
S CxopocTb, i i OTKJIOYEHHE,
4acToTa MIEPEKITIOYCHUE,
OJIOKMPOBKA
T Temneparypa - - + -
Heckonpko
U Pa3HOPOIHBIX i i i i
HU3MEPSEMBIX
BEJIMYMH
Vv BsizkocTb - + - -
W Macca - - - -
X Hepexomennyema
s pe3epBHas OyKBa
Y + - - + -
Z + - - + -

MpumeyaHue. BykBeHHble 0603HaYEHNSA, OTMEYEHHbIE 3HAKOM «+», ABMSIOTCA Pe3epPBHbIMU, 3HAKOM
«-» - HEe UCMNOMb3YHTCS.

1.2.2 ononHuTernbHble GykBeHHbIe 0603HAYEHNS, MPUMEHSAEMbIE NS YKa3aHUs 4ONONHUTENbHbIX
PYHKLMOHAnNbHbLIX NPU3HaKOB NpMbopoB, Npeobpa3oBaTenen CUrHANOB U BbIYUCTIUTENBHbIX
YCTPOWCTB, NPUBEAEHbI B MPUNOXeHUn 1.

1.3 Paamepbl ycrnoBHbIX 0603HaYeHUMN

1.3.1 Pa3amepbl yCnoBHbIX rpadmyecknx 0603HaveHnin npubopos 1 cpeacTs aBToMaTm3auum B
cxemax npviBefeHbl B Tabn. 3.

1.3.2 YcnoBHble rpadmyeckne 0603Ha4YeHNs1 Ha Cxemax BbIMOSHSIKOT CMNIOLWLHOW TONCTOW OCHOBHOW
NMHWEN, a FOPU3OHTANbHYIO pa3fenuTenbHY YepTy BHYTPU rpacmyeckoro o603Ha4yeHns n nmHum
CBSA3M - CNIIOLLHON TOHKOW nuHuen no FTOCT 2.303.

1.3.3 WpundT 6ykBEHHBLIX 0603Ha4YeHMI NpuHMMatoT no FOCT 2.304 paBHbIM 2,5 MM.

Tabnuua 3

HaunmenoBanue O06o3HaueHUE
I[Ipubop: J@
a) OCHOBHOE 0003HaUYEeHHUE it

EI
0) momyckaeMoe 0003HauYeHUE '
15

@5

-
HcnomHuTenbHBIN MEXAHU3M
- ’

2 NPABUIA NOCTPOEHUA YCNOBHbIX OBO3HAYEHUN

2.1 Hactoawwun ctangapT ycTaHaBnMBaeT ABa MeToda NOCTPOEHNS YCNOBHbIX 0603HAYEHWIA:
a) yNpoLEeHHbIN;

0) pasBepHyTbIN.

2.2 Ipw ynpoLleHHOM MeToAe NOCTpOoeHMs Npnbopbl U cpeacTsa aBToMaTU3aUmm,
OCYLLECTBISAOLLME CITOXHbIE DYHKLMMW, HAaNMPUMEP KOHTPOSb, PEryiMpoBaHne, CUrHanun3aumo n
BbINOJSIHEHHbIE B BUAE OTAENbHbLIX BIIOKOB, N300paXatoT O4HMM YCINOBHbLIM 0603Ha4YeHneMm. MNpu
3TOM NepPBUYHbIE N3MEPUTENbHbIE NPeobpaszoBaTeny 1 BClO BCMOMOraTenbHyo annapaTypy He
n3obpaxaloT.



2.3 lNpw pa3BepHYTOM MeToAe NOCTPOEHUA Kaxabli NpMbop nnm 6nok, BXOASALWMIA B €QUHbIN
N3MepUTENbHbIA, PErYNPYIOLWLMIA UK YNPaBASIOLWMIA KOMMNMNEKT CpeacTB aBToMaTm3aumm,
YKa3bIBalOT OTAENbHbIM YCINOBHbLIM 0003HaYeHNeM.

2.4 YcnosHble 0603HauYeHnst NnpnubopoB 1 CpeacTB aBToMaTU3aLmm, NpUMeHsieMbIe B CXemalx,
BKIIOYatoT rpadonyeckme, bykBeHHble 1 LuudpoBbie 0603HaYEHMS.

B BepxHen yactu rpaguyeckoro 0603HavYeHnst HAHOCAT ByKBEHHbIE 0603HaYeHNS 3MepsieMon
BENNYUHbLI N PYHKLIMOHANBHOMO NpuaHaka npubopa, onpeaensitoLero ero HasHavyeHume.

B HmxHen yactu rpacdryeckoro 0603Ha4YeHNss HAHOCAT LMdpoBoe (NO3NLMOHHOE) 0603Ha4eHne
npvubopa unm KoMnneKkTa CpeacTsB aBToMaTU3aunu.

2.5 NMopsagok pacnonoxeHus 6yks B 6yKBeHHOM 0B03HAYEHNM NPUHMMAIOT CrieayoLnM:

- OCHOBHO€E 0603HayYeHVe N3MepsIeMON BENNYNHDI;

- AOMOJTHUTENBbHOE 0003HAYEHNE N3MEPSEMON BENNYMHBI (MPU HEOBXOANUMOCTHN);

- 0bo3HaveHne pyHKUMOHANBLHOro NpuaHaka npubopa.

2.6 NMpun nocTpoeHnn 0603HaYEHNN KOMMIIEKTOB CPEACTB aBTOMaTu3aumm nepeas bykesa B
0603HaYeHNM KaxKaoro BXOAsILLEero B KOMNNEKT npubopa nnv ycTporucTea (KpoMe YCTPOWCTB PYYHOro
yrnpaBneHus) ABNSETCA HAMMEHOBaHWEM U3MEPAEMON KOMMIEKTOM BEMMNYMHbI.

2.7 BykBeHHble 0603Ha4YeHNs YCTPOWUCTB, BbINOMHEHHbIX B BUAE OTAENbHbLIX GITIOKOB U
npefHasHa4YeHHbIX AMsi PyYHbIX onepauni, He3aBMCUMO OT TOr0, B COCTaB KaKOro KOMIMIEKTa OHM
BXOAOAT, AOMMKHbI HaYMHaTLCS ¢ OykBbI H.

2.8 NMopsagok pacnonoxeHus GykBeHHbIX 0003HaYeHUI PYHKLMOHANbHbLIX NPU3HaKoB npubopa
NPYHMMALOT ¢ coboAeHNEM nocneaoBaTenibHOCTN 0003HaveHui: |, R, C, S, A.

2.9 Mpu nocTpoeHnn ByKBEHHBLIX 0003HAYEHWI YKa3biBaOT HE BCE (DYHKLIMOHANbHbLIE MPU3HAKK
npunbopa, a NuLLb Te, KOTOPbIE NCMONb3YT B AAHHON CXEME.

2.10 bykBy A NnpuMeHsAIOT ansg 0003Ha4YeHNsT PYHKLMM «CUTHaNM3aLums» He3aBMCcMMO OT TOro,
BblHECEHA N CMrHanbHas annapaTtypa Ha Kakon-nnbo WWT nnm onsg curHanusaumum UCrnonb3yoT
namnbl, BCTPOEHHbIE B caM npubop.

2.11 BykBy S npuMeHsIOT AN 0003HAYEeHUs1 KOHTAKTHOro YCTPONCTBa Npmnbopa, NCnosb3yemMoro
TONbKO AMs BKITIOYEHWS!, OTKIMIOYEHUS], NEPEKITIOYEHNS, BNOKMPOBKU.

Mpy NPUMEHEHUN KOHTAKTHOrO YCTponcTBa Npubopa Ans BKIYEHUS, OTKIIOYEHUS U OOQHOBPEMEHHO
ANnga curHanu3aumm B 0603HadeHnn npmbopa ncnonb3ytoT 06e 6ykebl: S n A.

2.12 lNpepgenbHble 3Ha4YeHNss U3MePSIEMbIX BEMNYMH, MO KOTOPbIM OCYLLIECTBNAIOT, HANpUMep,
BKIOYEHME, OTKIYEeHME, BNOKMPOBKY, CUrHaNU3aLUmIo, ONycKaeTCst KOHKPETU3NPOoBaTh
pobasneHnem 6ykB H 1 L. 3Tn BykBblI HAHOCAT cnpasa OT rpadnyeckoro 0603HavYeHus.

2.13 lNMpun HEOOXOANMOCTN KOHKPETU3aLIMN N3MEPSIEMON BENMMYMHLI CNpaBa oT rpadmyeckoro
0603HaveHus npubopa gonyckaeTcs yka3blBaTb HAVMEHOBAHME UMW CUMBOIT 3TOW BEMUYMHBI.
2.14 [Ina 0603Ha4YeHNs1 BENNYUH, HE NPEAYCMOTPEHHbIX JAaHHBbIM CTaH4APTOM, AONyCKaeTcs
MCMNonb30BaThb pe3epBHble OykBbI. [TpUMeHeHne pe3epBHbIX OYKB AOIMKHO ObITb paclumMdpoBaHo Ha
cxeme.

2.15 MopBoa nuHWIA cBA3K K Npubopy n3obpaxatoT B Nobomn Touke rpadmyeckoro o603HaqeHms
(cBepxy, cHu3y, cboky). [Mpy HEOOXOAUMOCTHY yKasaHWsa HanpaBneHusl nepegayn curHana Ha nMHUsIX
CBSI3M HAHOCHT CTPENKM.

2.16 MMpuHUMN NOCTPOEHMS YCITOBHOro 0603HavYeHns npubopa NpuBeaeH Ha YepT. 3.

MprHUMN NOCTPOEHUS1 YCITOBHOro 0603Ha4eHusi npubopa

Penobroe
odoanavenuse P (fJobnenue)
wuIMEgREMOU
benuvuns
Mononnumenswoe
")
edoInavenue 0 .’ﬂtpenaﬂ Zobnenus)
uIMepremou
’tﬂuvunu

—— L LTS
Odoswavenur
w'ywuwmanmml—— R (Peewcmpeuus)
npeInang ppudopa
P Py £ (ASmomamuvecnoe
peeynupebonue)

fRocnedobamensnocme dynbennoze adosnguewun
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2.17 Mpumepbl NOCTPOEHMS YCIIOBHbLIX 0603Ha4YeHWn NPBopPoB N CPeaACcTB aBToMaTU3aLmm
npuBeAeHbl B NPUMOXeHUN 2.

TMPUTIOXKEHWE 1

PekomeHdyemoe

OONOJIHUTENbHbLIE BYKBEHHbLIE OBO3HAYEHUA, MPUMEHAEMbIE ONA YKA3AHUA
OONONMHUTENbHbIX ®YHKUUOHAJIbHbIX NPU3HAKOB NMPUBOPOB,
NMPEOBPA3OBATEJNIEA CUTHANOB U BbIYUCIUTENbHbLIX YCTPOUCTB

1 JononHutensHble BykBeHHble 0603HaYeHNs1, OTpaxatoLLme PyHKLUMOHamNbHbIe NPU3HaKK
npunbopoB, NpuBeAeHbl B Tabn. 1.

Tabnuua 1
HanmenoBanune Oo6o3nauenneHasnauenue

YcTpolicTBa, BRITOIHSIONIME TIEPBUYHOE TTPEOOpa3OBaHuUe:
UyBCTBUTENBHBIN npeoOpazoBaTesu TEPMOIIECKTPUIECKUE,

E
DIIEMEHT TEPMOIIPE0Opa30BaTENN CONPOTUBIICHUS, JaTYUKU

IMUPOMETPOB, CYKAr0Iue YCTpOﬁCTBa Pacxog0MEpPOB U T.II.

[TpuGops! OecmKkanpHbIE C JUCTAHIIMOHHON Tepenaden
JlucTaHIImOHHAS

Hepenada T CHTHAJIa: MAHOMETPBI, TU(HMAHOMETPBI, MAHOMETPHUECKHUE
p TEPMOMETPHI
[TpuGopsl, UMeroLIHE MIEPEKITIYaTEeNb I BEIOOpa BHIA
Crannus yrnpasinenust K YIIPaBJICHUS M YCTPOHCTBO ISl TUCTAHIIMOHHOTO
yIpaBJICHUS
[IpeoOpazoBanue, . .
Jliist mocTpoeHust 0003HaYCHUH TpeoOpa3oBaTeneit
BBIYKCITU TEJIbHBIC Y .
CUTHAJIOB M BEIYUCIIUTEIILHBIX YCTPOUCTB
byHKUIUM

2 [lononHuTenbHble GykBEHHblIE 0603HAYEHWS!, MPUMEHSIEMbIE ANt MOCTPOEHWs NpeobpasoBaTeneii
CUrHamnoB, BbIMUCIUTESbHBIX YCTPOWCTB, NPUBEAEHbI B Tabn. 2.

Tabnuua 2

HaumenoBanue O6o03HaueHune
1. Pox sHeprum curHana:

- SJICKTPUYECKU I E

- IHEBMATUYECKU I P

- THIIPABINYECKUI G

2. Bunst popm curnana:

- aHaJIOTOBLIN A

- TUCKPETHBIN D

3. Onepanuu, BHIMOTHICMBIE BEIYUCIATEIHHBIM YCTPOUCTBOM:

- CYMMHUPOBaHHUE S

- YMHOKCHHUE CUTHAJIA HA MOCTOSIHHBIN KO3 duitmenT K k

- IEPEeMHOXKEHHE IBYX U 00JIee CUTHAIIOB JIPYT HA Ipyra ?

- JISJICHWEe CUTHAJIOB JIPYT HA JpyTa :

- BO3BE/ICHUE BEJIMUMHBI cuTHaNA f B cTeneHs N f!

- I3BJICUCHUE U3 BEJIMYMHBI CUTHAJIA KOPHS CTETICHH N x,lr

- norapumupoBaHue Ig

- muddepeHImpoBanne dx/dt
- UHTErpUPOBaHUE _[

- I3MEHEHHE 3HaKa CHTHAJIA x(-1)
- OTpaHUYCHUE BEPXHEro 3HAYCHHsI CUTHAIIA max
- OTpaHUYCHHE HIKHETO 3HAUCHUS CUTHAJIA min
4 CBs13b C BBIYUCIHUTEIIBHBIM KOMILIEKCOM:

- mepenava curuaiga Ha 9BM B;

- BbIBOJ] MH(opMaru ¢ DBM By

3 MNopsiAok NOCTPOEHMS YCIOBHbIX 0603HAYEHUIA C MPUMEHEHNEM OOMNONHUTENbHbLIX OYKB
MPUHMMAIOT CNEeAYOLLMM:



- OCHOBHO€E 0003Ha4YeHNE N3MEPAEMON BEMNNYMHDI;

- OQHa U3 AoNONHUTENbHbIX OykB: E, T, Kunn Y.

4 [pn NOCTPOEHUMN YCNoBHbIX 0603HaYeHUn NpeobpasoBaTenen CUrHanoB, BbIMUCINTENbHbIX
YCTPOWCTB Hagnucu, onpegensiowimne sua npeobpasoBaHns nnm onepaumm, OCyLecTBNseMble
BbIYMCNINTENBHBIM YCTPOMCTBOM, HAHOCAT crnipaBa OT rpadudeckoro o6o3HaveHnsa npnbopa.

TPUTIOXKEHWVE 2

CnipasoyHoe

NMPUMEPbI MOCTPOEHUSA YCNOBHbIX OBO3HAYEHMUA NPUBOPOB U CPEACTB

ABTOMATU3ALINA
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Oo6o3nauenne HaumeHoBanue

[TepBuuHBIi U3MEPUTENBHBIN IPE0OpPa30BaTEINb (1yBCTBUTEIBHbBIN
9JIEMEHT) 7151 U3MEPEHUS TEMIIEPATYPhl, YCTAHOBJICHHBIH 110 MECTY.
Hampumep: npeoOpazoBareinb TEPMOIIEKTPUUECKUN (TepMoIiapa),
TepMoINpeoOpazoBaTeb CONPOTUBICHUS, TEPMOOATUIOH MAHOMETPUYECKOTO
TEPMOMETPA, JaTYUK IUPOMETPA U T.II.

[TpuGop 11 n3MepeHus TeMepaTypbl OKa3bIBAIOIINUN, YCTAHOBIICHHBIH 110
MECTY.

Hanpumep: TepMOMETp pTYTHBIN, TEPMOMETP MAHOMETPUUYECKUN U T.II.
[Tpubop 11 n3MepeHus TeMrepaTypbl NOKa3bIBAIOLINI, YCTaHOBJICHHbIN Ha
LINTE.

Hamnpumep: MUIUIMBOJIBTMETP, JIOTOMETP, HOTEHIIMOMETP, MOCT
ABTOMATUYECKUH U T.II.

[Tpubop 11g n3MepeHus TemnepaTypbl OECIIKAIbHBIN ¢ JUCTAHLIMOHHON
repefayen MoKa3aHui, yCTaHOBJICHHBIN 110 MECTY.

Hanpumep: TepMoMeTp MaHOMETPUYECKUH (MM JTF000H Ipyroii JaTduK
TeMIepaTypbl) OeCIIKaIbHBINA C THEBMO- WM AIIEKTporepenaden

[Tpubop 11 n3MepeHus: TemrnepaTypbl OTHOTOUEUHBIH, PETUCTPUPYIOIINHT,
YCTaHOBJICHHBIN Ha LIUTE.

Harmpumep: camonuuryniuii MUJUIMBOJIBTMETP, JIOTOMETP, IIOTEHIIMOMETP,
MOCT aBTOMaTH4ECKUH U T.II.

[Tpubop 11 n3MepeHus: TemrepaTypsl ¢ aBTOMAaTUYECKUM O00ETraroIyuM
YCTPOMCTBOM, PETUCTPUPYIOLINH, YCTAHOBICHHBIN HA LIUTE.

HarmpuMep: MHOTOTOYEYHBIN CaMONMIIYIIMI TOTEHIIMOMETP, MOCT
aBTOMAaTUYECKHUN U T.II.

[Tpubop 11 n3MepeHus: TemrnepaTypbl pEruCTPUPYIOIINN, PETYIUPYIOLIHA,
YCTaHOBJICHHBIN Ha LIUTE.

Hampumep: mr000i caMOTTUAIITYIIIANA PETYISATOP TEMITEPATYPhI (TEPMOMETP
MaHOMETPUYECKUHN, MUIUIUBOJIBTMETP, JIOTOMETP, IOTEHIIUOMETP, MOCT
ABTOMATUYECKHUH H T.II.)

Perynsatop remnepaTypsl OecIHIKaIbHbIN, YCTAHOBIEHHBIH 110 MECTY.
Hampumep: arutaToMeTpru4ecKuil peryssiTop TeMIepaTypsl

KoMIuiekT 115 u3sMepeHus: TeMIepaTypbl pErUCTPUPYIOIINM,
PETYIUPYIONINA, CHA0KEHHBIN CTaHIINEH yIpaBlIeHUs], yCTAHOBJICHHBINA Ha
LINTE.

Hanpumep: BTopudHbIi NpubOp U peryIupyomui 6510k cuctemsl «CTapT»
[TpuGop 11 u3MepeHus TeMIepaTypbl OeCIIKaTbHBIA ¢ KOHTAKTHBIM
YCTPONCTBOM, YCTAHOBJICHHBIN IO MECTY.

Hampumep: peine remmneparypHoe

baitmacnas nmaHenb AUCTAHIUOHHOI'O YIIPABJICHHA, YCTAHOBJICHHAA HA IIUTC

[lepexmoyaTensb 3IEKTPUUECKUX LIeTIel n3MepeHus (yrpaBieHus),
MePEKII0YaTEeNb JJIs Fa30BbIX (BO3AYIIHBIX ) JIMHUM, YCTAHOBJICHHBINA Ha
IUTE
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[Tpubop 11 n3mMepeHus AaBiieHus (pa3peKeHUsl) OKa3bIBAIOLIH,

YCTAHOBJIEHHEIH 10 MECTY.

Hanpumep: 110001 moka3bpIBAOINUNA MAaHOMETD, TU(HMAHOMETP, TATOMED,
HAIopomep, BaKyyMMeTp U T.II.
[TpuGop 11 u3MepeHus nepenajga JaBIeHUs MOKa3bIBAOIINH,
YCTaHOBJICHHBIN IO MECTY.
Hanpumep: nudmManoMeTp MOKa3bIBAIONTUI
[Tpubop s u3mepeHus AaBiacHUs (pa3pekeHus ) OECIIKaIbHBIN C
JUCTAaHUMOHHOM Iepelavyeii MOKa3aHUui, YyCTaHOBJIECHHBIN 110 MECTY.
Hamnpumep: manometp (mudpmanomerp) OecIKaIbHBINA ¢ TTHEBMO- UITH
AJIEKTpolepesadeit
[Tpubop 1is u3mMepeHus AaBieHus (pa3pekeHusi) perucTPUPYIOIINH,
YCTAHOBJICHHBIH Ha IIIUTE.
Hanpumep: camonuunyiuii MaHOMETp WM JH000N BTOPUYHBINA TpUOOp AJst
peTuCTpaiyy AaBICHHS
[Tpubop /1 U3MepeHus AaBlIeHUs C KOHTAKTHBIM YCTPOHCTBOM,
YCTAHOBJICHHBIH 110 MECTY.
Hanpumep: pene naBneHus
[Tpubop 11 n3mMepeHus AaBiieHus (pa3peKeHust) MOKa3bIBAIOLIUI C
KOHTaKTHBIM YCTPOMCTBOM, YCTAHOBIIEHHBIH 10 MECTY.
Hanpumep: 371eKTPOKOHTAKTHBIN MAHOMETP, BAKYYMMETp H T.II.

Perynsrop naBnenus, pabotaronuii 6€3 UCIoIb30BaHHUS TOCTOPOHHETO
MCTOYHUKA YHEPTHH (PETYJIATOP AABJICHUS IPSIMOTO AEHCTBUS) «10 CEOs».

[TepBrYHBII U3MEpHUTENBbHBIHN Tpeobpa3zoBarTeib (1yBCTBUTEIbHBIIHI
AJIEMEHT) JUIsl U3MEPEHHUS PacX0/1a, YCTAHOBIIEHHBIH 110 MECTY.
Hanpumep: nuagparma, comso, Tpyoa BeHTypH, 1aTuik MHIYKIIMOHHOTO
pacxoaomepa U T.II.

[Tpubop 11 n3MepeHus pacxoaa 6ecHIKalIbHbINA ¢ TUCTAaHIIMOHHOM
nepeaadeii oKa3aHui, yCTaHOBIIEHHBIN 110 MECTY.

Hanpumep: nudpmanometp (poramerp), GeclIKanbHbIN ¢ THEBMO- WIH
ANEKTpoIepesadeit

[TpuGop 1 n3MEpeHUs: COOTHOIIEHHS PAacX0JI0B PETUCTPUPYIOIIUH,
YCTaHOBJICHHBIN Ha LIUTE.

Hanpumep: 11000# BTOpHUHBIA IPUOOD [UI PErUCTPALUU COOTHOILICHUS
pacxo1oB

[Tpubop 11 u3MepeHus pacxo1a NOKa3bIBAIOIINMA, YCTAHOBIEHHBIN 1O
MECTY.

Hanpumep: nudpmanometp (poramerp), HOKa3bIBAIOLIHIA

[Tpubop 11 U3MepeHus pacxoa HHTETPUPYIOIINNA, YCTaHOBIIEHHBIH 110
MECTY.

Hampumep: 100601 OeciikambHBIN CYETUNK-PACXOIOMEP C HHTETPATOPOM
[Tpubop 11 n3MepeHus pacxo1a NOKa3bIBAIOIINNA, HHTEIPUPYIOIIHUH,
YCTaHOBJICHHBIN 110 MECTY.

Hanpumep: nokassiBatomuii AuMaHOMETpP C UHTETPaToOpoOM

[TpubGop Ay u3MepeHus pacxoaa HHTETPUPYIOIIHMA, C YCTPOHCTBOM JIS
BbI/IaYl CUTHAJIA [IOCJIE IIPOXOXKACHUS 3aJaHHOI0 KOJIMYECTBA BEIIECTBA,
YCTaHOBJICHHBIN 110 MECTY.

Hampumep: cueTuuk-no3arop

G%G@ﬁ@@%@ﬁﬁ@@
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[TepBuuHBIi U3MEPUTENBHBIN IPE0OPA30BATEIND (1yBCTBUTEIbHbBIN
3JIEMEHT) JUIsl U3MEPEHUS YPOBHS, YCTAHOBJIEHHBIN 110 MECTY.

HarmpuMmep: naTduk 3J1€KTpUYECKOro MM EMKOCTHOIO YpOBHEMEpa
[Tpubop 1 n3MepeHus ypoBHS MOKa3bIBAIOIINN, YCTAHOBIICHHBIH 110
MECTY.

Hanpumep: manomeTp (qupMaHOMETp), UCIIOJIb3YEMBbIH JUIsl U3MEPEHUS
YPOBHS

[TpuGop 11 n3MepeHus: ypoBHS C KOHTAKTHBIM YCTPOWCTBOM,
YCTaHOBJICHHBIN 110 MECTY.

Hanpumep: pene ypoBHsl, UCOnb3yeMoe Al OJOKMPOBKH U CUTHAJIM3ALUH
BEPXHETO YPOBHS

[Tpubop 1 n3MepeHus ypoBHs OecCIIKaIbHbIN, ¢ AMCTAHIIMOHHON
nepeadeii oKa3aHui, yCTaHOBIIEHHBIN 110 MECTY.

Hanpumep: ypoBHeMep OecIIKalbHbIN C THEBMO- WIN 3JIEKTponepenayen
[Tpubop 11 n3MepeHus: ypoBHsl OECIIKaJIbHBIHN, PEryJIUPYIOIUHT, C
KOHTaKTHBIM YCTPOMCTBOM, YCTAHOBJICHHBIN 10 MECTY.

Harpumep: 251eKTpHYECKUI pEryIsaTop-CUTHAIN3aTOp ypoBHs. byksa / B
JTAHHOM IIpUMepe 03HadaeT OJIOKUPOBKY 110 BEPXHEMY YPOBHIO

[Tpubop 11 n3MepeHus: ypoBHsI MOKA3bIBAIOIINN, C KOHTAKTHBIM
YCTPOMCTBOM, YCTAHOBJICHHBII Ha LIUTE.

Hanpumep: BTOpUYHBIN MOKA3BIBAOIIHIA TPHOOP C CHTHATBHBIM
ycrpoiicTBoM. bykBbl H 1 L 03HaYaroT CUrHAIM3aLMI0 BEPXHETO U HIXKHETO
YPOBHEU

[Tpubop 11 n3MepeHus MIOTHOCTU pacTBOpa OecIIKaIbHBIH, ¢
JIUCTAaHIMOHHOM Tepeladeii MoKa3aHu, yCTaHOBJICHHBIN 110 MECTY.
Hampumep: gaTduk rioTHOMEpa ¢ MHEBMO- UJIU JJIEKTpoIIepeaaden
[Tpubop 11 n3MepeHus pa3MepoB MOKA3bIBAIOIINN, YCTAHOBIIEHHBIH 110
MECTY.

Hanpumep: noka3zpiBaromuii mpuoop uist U3MEpEeHUs TOIIINUHBI CTaTbHON
JICHTBI

[Tpubop 11 n3mepeHus J1000H MEKTPUUECKON BETUUMHBI
MTOKAa3bIBAIOIIUH, YCTAHOBIIEHHBIHN 110 MECTY.

Hampumep:

*
Hampsixenue
*
Cwita Toka

*
MoIHoCTh

[TpuGop 1 yrpaBiieHUs MPOLIECCOM 110 BPEMEHHOM MporpaMme,
YCTaHOBJICHHBIN Ha LIUTE.

Hanpumep: komanaHbIH 21ekTponHeBMaTHueckuii mpudop (KIII),
MHOTOLIETTHOE PeJIe BPEMEHH

[TpuGop 11 n3MepeHus BIaXXHOCTH PETUCTPUPYIONINH, YCTaHOBICHHBIN Ha
IIUTE.

Hanpumep: BTOpruHBIN npubop Biraromepa

[TepBUYHBIN H3MEPUTETBHBIN MPEe0Opa3oBaTeb (1yBCTBUTEIHHBIN
AIIEMEHT) JUIsl U3MEPEHHUS KaueCcTBa MPOLYKTa, YCTAHOBJIEHHBIN 10 MECTY.
Hanpumep: natunk pH-metpa
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ITpubop 11 n3MepeHus: KadecTBa MPOyKTa OKa3bIBAIOIINHI,
YCTaHOBJICHHBIN 110 MECTY.

Hampumep: razoanain3aTop 1OKa3pIBalOUN 111 KOHTPOJISL COAEPKAHUS
KHCJIOPOZia B IBIMOBBIX T'a3ax

[Tpubop 11 n3MepeHus KadecTBa MPOyKTa pEruCTPUPYIOLIHA,
PEryJINpYIOIINN, YCTAHOBJICHHBIN Ha IIUTE.

Hanpumep: BTOpUYHbBIN CAaMONUIIYIIUI IPUOOP PErysIATOpa KOHLUEHTPALUU
CEPHOH KUCJIOTHI B paCTBOpE

[Tpubop 11 n3MepeHus paJuoaKTUBHOCTHU IIOKAa3bIBAIOIINN, C KOHTAKTHBIM
YCTPOMCTBOM, YCTAHOBJICHHBIH 110 MECTY.

Hanpumep: npubop a1 NoKa3aHus ¥ CUTHAIM3ALUU NIPEAEIBHO
JIOIYCTUMBIX KOHIEHTpalUUi a- u b-iyueit

[Tpubop 11 U3MepeHusi CKOPOCTH BpAIEHUs IPUBOJIa PETUCTPUPYIOLIUH,
YCTaHOBJICHHBIN Ha LUTE.

Hanpumep: BTopuuHbIi Npubop TaxoreHeparopa

[Tpubop 11 n3MepeHus: HECKOIBKUX Pa3HOPOIHBIX BETUUUH
PETUCTPUPYIOLIMM, YCTAHOBJIEHHBIH 110 MECTY.

Hanpumep: camonuuryniuii [upMaHoMeTp-pacxoloMep ¢ AONOTHUTEIbHOM
3anuchio nasiaeHus. Haanucs, pacin@poBbiBaollyo u3MepsieMble
BEJIMYMHBI, HAHOCAT cIIpaBa OT Ipudopa

[Tpubop 11 n3MepeHus BA3KOCTU pacTBOpa IOKa3bIBAIOIINH,
YCTaHOBJICHHBIN 110 MECTY.

Hanpumep: BUCKO3UMETP MOKA3bIBAKOLIUIA

[Tpubop 11 u3MepeHust Macchl MPOAYKTA MOKA3bIBAIOIINH, C KOHTAaKTHBIM
YCTPOMCTBOM, YCTAHOBJICHHBIN 11O MECTY.

HarpuMmep: ycTpoMCTBO 3JIEKTPOHHO-TEH30METPUUECKOE,
CUTHAJIM3UPYIOLIEE

[Tpubop 11t KOHTpOJIS moracaHus (akesna B meyn OECHUIKAIbHBIMN, C
KOHTaKTHBIM YCTPOHCTBOM, YCTAHOBJICHHBIN Ha IIMTE.

Hanpumep: BTOpruHBIN NpUOOP 3aMaIbHO-3aIIUTHOTO YCTPOUCTBA.
[TpumeneHue pe3epBHOM OYKBbBI B TOIAKHO OBITH OTOBOPEHO HA I0JIE CXEMBI
[TpeoOpa3oBatenb cUrHaia, yCTaHOBJIEHHBIN Ha muTe. BXoHON curnan
ANEKTPUYECKUI, BBIXOJHOW CUTHAJ TOKE MIEKTPUUECKUH.

Hanpumep: npeoGpa3oBaTenb U3MEPUTENbHBIHN, Cy>KaLMH 115
npeoOpa3oBaHus T.3.1.C. TEPMOMETPA TEPMOAIEKTPUUECKOTO B CUTHAII
IIOCTOSIHHOT'O TOKa

[IpeoOpazoBarens curHaIa, YyCTAaHOBJICHHBIN 1O MeCTy. BXxoaHOM curnan
IMHEBMATHYECKUM, BBIXOIHOM - DIEKTPUUECKUN

BeruucnurensHoe ycTpoiCcTBO, BHIIOMHSIOMEE (PYHKIIMIO YMHOXKEHHUS.
Hanpumep: MHOXKUTENb HAa TOCTOSIHHBIN KO3 duueHT K

[TyckoBas anmaparypa Jjisl yIpaBlIeHHUs dJIEKTPOIBUTaTeNleM (BKIIOUCHHE,
BBIKJIFOUCHHE HACOCA; OTKPBITHE, 3aKPHITHE 3aABMKKU U T.]1.).

Hamnpumep: MarHuTHBIN myckarenb, KOHTAKTOp U T.11. [IpuMeHnenue
pesepBHO OykBbI N TOJI’KHO OBITH OTOBOPEHO HA TTOJIE CXEMBI

Annaparypa, npeHa3HayeHHas JUisl py4HOr'0 JUCTAHIIMOHHOTO YIIPaBIICHUS
(BKJIIOYEHHE, BBIKITIOUEHUE ABUTATENS; OTKPBITHE, 3aKPHITHE 3aIIOPHOTO
opraHa, U3MEHEHHE 3aJJaHusl PETYISITOPY), YCTAHOBJICHHAS Ha IIUTE.
Hanpumep: KkHOMKa, KJTI0Y yIIpaBICHUS, 3a1aTUHK

Anmnaparypa, npeaHa3HauyeHHas JUIsl py4HOro TUCTaHIIMOHHOTO
yIpaBieHUs], CHa0)KeHHasi yCTPOMCTBOM JJIsi CUTHAJIN3alUH,
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YCTAHOBJICHHAS HA IIUTE.
Hanpumep: KHOIIKA CO BCTPOSHHOM JIaMIIOYKOH, KJIFOY yIIPaBJICHHS C

IOJICBETKOU U T.II.



