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TOMATU3AIMHU ¢ GOPMHUPOBAHMEM NMAKETA TEXHUYECKON JOKYMEHTALMH
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AKT COI'ZTACOBAHMAA

Ha METOAMYECKHE PEKOMEHIALIMU 110 BBIIIOJHEHHUIO KypCOBOTO ITPOEKTA

JUISL CTICUATbHOCTH
15.02.14 «OcHamienue cpeaAcTBaMU aBTOMATHU3ALUH TEXHOIOTHYECKHUX IPOLIECCOB U
MIPOM3BOJICTBY, pa3padoTanusie npenoaaBateneMm OYpl' TK Yennoseim C.A

Meroanueckne peKOMEH AU TI0 BBITIOJIHEHUIO KyPCOBOTO TIPOEKTA COCTAB-
JICHBI B COOTBETCTBHH C TIpoTrpammoit mpodeccronansaoro moayist [IM.01 «Pa3zpa-
00TKa ¥ KOMITBIOTEPHOE MOJICTTUPOBAHKE FIIEMEHTOB CHCTEM aBTOMATH3AIINH C yUe-
TOM CIIeNM (UK TEXHOJIOTHIECKHUX TIPOIIECCOBY.

MeToauieckre peKOMEH AN K KypCOBOMY IMPOEKTY UMEIOT €IUHYIO CTPYK-
TypY: LEH, OOIIHE MOJOKEHHUS, X0]1 pa0OThI, PEKOMEHIalIMK K OPOPMIICHHIO, CTIpa-
BOYHBIC JJAHHBIEC, CCHUIKU Ha JIUTEpaTypy. TeMa MPOEKTOB OINpEeieHa UCXOsl U3
coJiep KaHus MEKIUCIUIUIMHAPHOTO Kypca.

Meroanueckre peKOMEHAAIMH IO BBITIOIHEHUIO KYPCOBOTO MPOEKTA COJEP-
KaT oApoOHOE OMMCaHUE ACHUCTBUMN CTYIEHTOB JUIsl HAITMCAHUS PA3/IeJIOB MOSCHU-
TEJIHLHOM 3aITUCKH MPOCKTA U BHITIOJHEHUS YePTEKEH, 00€CIIeUnBAIOT BO3MOKHOCTD
CaMOCTOSATENFHOTO, KAYECTBEHHOTO M CBOCBPEMEHHOTO BBITIOTHEHUS 3aJaHUsl Ha
KypCOBOE ITPOCKTUPOBAHHE.

Meroanueckne peKOMEHIAMN COOTBETCTBYIOT TPEOOBAHUSAM, MPEIbSIBIISIC-
MBIM K TaKOTO pOjJia METOJAMYECKONU MPOIYKIIUU, U MOTYT OBITh PEKOMEHI0BAHbBI K
WCITOJIb30BAaHUIO B 00pa30BATEIIBHOM ITPOIIECCE IO TOJTOTOBKE TEXHUKOB IO CIie-
nranbHocTH 15.02.14 «OcHalenue cpecTBaMu aBTOMATH3AIMN TEXHOJIOTHISCKUX

MIPOIIECCOB U MPOU3BOJICTBY.

['enepanshebiil nupexrop OO0 «HU3AT»
I'opnees Cepreit Bnagumupouu




Conepxanue
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1.3 Pa3paboTka u onrcaHre CTPYKTYPHOH CXEMbl aBTOMATH3AINH 3a-
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BBenenue

3anaveil MeTOAMYECKHUX YKA3aHUI SBIICTCS O3HAKOMJICHUE CTYJICH-
TOB crienraibHOCTH 15.02.14 "OcHaiieHue cpeicTBaMyd aBTOMATU3AIMKU TEXHOJIO-
TUYECKUX MPOIIECCOB M TIPOU3BOJICTB " ¢ METOJIMKON BBIMIOJTHEHUS KypCOBOTO MPO-
ekTa o MexaucuummmHapHomy kypcy MJIK. 01.02 " TectupoBanue pa3paboTan-
HOM MOJIeNU AJIEMEHTOB CHUCTEM aBTOMAaTH3alluu ¢ POpMUPOBaHUEM TTAKEeTa TEXHU-
YEeCKOM JOKyMEHTAIuu ' U ¢ TpeOOBAHUIMHU, MIPEABIBISIEMBIMH TIPH pa3padboTKe U
o OpMJICHUU €€ MOSICHUTEIILHOMN 3alUCKH, rpad)uueCcKOol 4YacTH U MPE3CHTALIUH .

Hean kypcoBoro npoekra "' TectupoBaHue pazpadOTaHHON MOJIEHN 3JIEMEH-
TOB CHCTEM aBTOMAaTH3AIMH C (OPMHUPOBAHUEM IaKeTa TEXHUIECKON JOKyMEHTa-
MU "— 3aKpeIUICHUE U CUCTeMaTH3alus 3HaHUW U YMEHUM CTYJIEHTOB, OOIIUX U
poeCcCHOHANIBHBIX KOMIIETEHIIMHN, MOTYUYEHHBIX PU U3YYSHUH 0011Iernpodeccuo-
HAJIbHBIX JUCIUILIUH, MEXIUCIIUIUIMHAPHBIX KOMILJIEKCOB; Pa3BUTHUE HABBIKOB Ca-
MOCTOSITENIbHON pabOThI, MPAKTUUECKOTO MPUMEHEHHS TEOPETUUECKUX 3HAHUN MPU
pa3paboTKe CUCTEM aBTOMATHYECKOTO YIPABJICHHS M MCCIEIOBAHUU PEKUMOB UX
paboTHI.
OcHoBHbBIE 321241 KyPCOBOI0 MPOEKTA

KypcoBoii MpOEKT SBIISIETCS 3aBEPIIAIOIIAM dTAIIOM U3YUEHUS MEXKIHC-
nurmHapHoro kypca MJIK.01.02 " TectupoBanue pa3paboTaHHOW MOAEIH 3Jie-
MEHTOB CUCTEM aBTOMaTH3aluu ¢ GOPMHUPOBAHMEM TTAKETa TEXHUYECKOM JTOKYMEH-
TalMy "' ¥ MPOBOAMUTCS Kak JJisl 3aKPEIICHUS M YIIIyOJIeHUs] 3HAaHUHM CTYJICHTOB B
00JaCTH TEXHOJIOTUH (OPMHUPOBAHUS U WUCCIEAOBAHUS CUCTEM aBTOMATHYECKOTO
YIPABJICHHS THUITOBBIX TEXHOJIOTHYECKUX MPOIIECCOB, TaK M JUISl pa3BUTHsI ITpodec-
CHOHAJIBHBIX KOMITETCHIIMA W HAaBBIKOB TIPH PEIICHUH MPAKTUYECKHX 3a71a4 aBTOMa-
TH3AIMHU TUTIOBBIX MPOM3BOICTBEHHBIX MpoIleccoB. KypcoBoi mpOeKT gaeT BO3MOXK-
HOCTh YCTAaHOBHUTH CTETICHh YCBOCHUS YU4EOHOTO MaTepualia, IPOBEPUThH CIIOCOOHO-
CTH CTyJICHTa K CAaMOCTOSITEIILHON TBOPUECKOM pabOTEe U MPUBHUTH HABBIKU TI0 Pa3-
paboTke 1 0(hOPMIICHUIO TEXHUYECKON JOKYMEHTAIINH U YEePTEIKEH.

Copepskanue KypcoBOro NnpoeKra

Kypcogoii npoexT (KII) cocTouT 13 3aganusi, MosCHATEIbHOM 3aIIUCKH C Tpa-
(buyeckol yacThIo ¥ Ipe3eHTauuu. MeToandeckue peKoMEeHIaIH MO BBITIOJIHEHUIO
pazaenoB KII npuBenens! B paznene 1.

Hcxo/iHbIe TaHHBIE KYPCOBOM PAOOTHI:

Tun TexHONOrMuecKol MalIMHBI U ee mapaMeTpsl Kak oobekta CAY (3axa-
IOTCS] HIHAUBUIYAJIbHO).
OCHOBHBIE pa3/eNbl MOSICHUTEIbHOHN 3aMKCKHU:




BBenenne

1 Onurcanue TEXHOJIOTMYECKOM CXEMbI MAIlIMHBI U €€ XapaKTEPUCTUKH.

2 Pa3zpaboTka u onrcanre PyHKITMOHATBHON CXEMbI aBTOMATHU3AINH TEX-
HOJIOTMYECKOT0 00BEKTa, pacueT U BEIOOP €ro OCHOBHBIX 3JIEMEHTOB.

3 Pa3paboTka u onucanue CTpyKTypHOU cxembl kKoHTypa CAY, pacuer
MapaMeTpoB PEryJIATOpa.

4 MonenupoBaHnue u ucciieqoBanue pazpadborannoit CAY.

3aKkaoueHue

CIIMCOK UCTOYHHKOB

CoaepxkaHue npe3eHTAIIUN

B npesenranuio 10KHBI BXOIUTH 0OPMIICHHBIE B TpadUueCcKOM UIH MYJIb-
TUMEMAHOM HCIIOJIHEHUH 11eJb, 3a7]a4M, MUCXOJHbIC JTAHHBIE KypCOBOW paboOTHI,
KpaTKOE OMUCAHUE PE3yJIbTATOB BBIMIOIHEHUS TOCTABICHHOM 1I€JTM KypCOBOTO MPO-
€KTa C MpUBEJCHUEM rpadUKOB, TAOIHI], CXEM C BEIBOJAMU U 3aKJIIOUCHHUEM.

Coneprxadre nokaaaa

1 Ienb paboOTHI.

2 HcxonHble naHHBIE.

3 Ob6ocHOBaHME aKTYaIbHOCTH TEMBI.

4 OOBsCHEHHE OCHOBHBIX METO/IOB pealn3ally KypCOBOTO MPOEKTA.
5 BrIBoabI-pekoMeHAAIUH 110 paboTe.



1 METOINMYECKHE PEKOMEHIAIIMUM 110 BBIIIOJIHEHHUIO
PA3JEJIOB
BBenenue

Bo BBeeHNM HEOOXOUMO OTPA3UTh CIAEAYIOIINE BOMPOCHI:

- TIOHSTHE U 11€JIb AaBTOMATU3AIIMHN TEXHOJIOTHYECKOTO 000pYAOBaHUS;

- 9YTO aBTOMAaTU3HUPYETCS U C KAKOU IENIbI0 B 000PY0BAHUH MAIIMHOCTPO-
UTEIHHOTO TIPOU3BOJICTBA;

- copMyIMPOBATH L€ JAHHOTO KYPCOBOTO ITPOEKTa (pa3paboTaTh CUCTEMY
aBTOMATHU3allUU 33JaHHBIX KOHTYPOB) U MEPEUYUCIUTD 3a]a4H, PEIICHUEM KOTOPbIX
JIOCTUTaeTCsd TIOCTABJICHHAs 1IEb,

- 000CHOBaTh AKTYaJIbHOCTh U MIPAKTUYECKYIO 3HAYUMOCTh TEMbI KypCOBOTO
MPOEKTA.

1.1. Onucanue TEXHOJOrHYECKOM cXeMbl MAILIMHBI M €e XapaKkrTrepu-
CTUKH

Conepxanue pas3jelia: ONMMCAHHE  TEXHOJOTHYECKOTO Imponecca B 00BEeKTE

(MMHMM), HA3HAYCHUS], XapaKTEPUCTUK MALIMHBI U €€ TEXHOJOIMYECKOM CXEMBI C repe-
YUCJICHUEM U OOOCHOBAHMEM  HEOOXOIMMOCTH  PETYJIMPYEMbIX  IapaMeTpOB.
B pazgene npuBOAUTCS TeXHOJOTMYECKasi cxeMa 00bekTa (MalllUHbBI, KOTJA, Typ-
OMHBI, lea’paTopa, KOHAEHCATOPA, MOJOTPEBATENEH CUCTEMBI pereHepaluy Terio-
BOM CTaHIMU, IOMEHHON WJIM OOKUTOBOM MEYM, TEIIONYHKTAa M T. I.) UJIU KOH-
CTPYKLIMS 0O0BEKTA, KPATKOE OMKHCAHUE padOThl TEXHOJIOTUYECKOT0 000PY1I0BAHHUS.

Pa3nen nomkeH cogepxaTh CBA3HBIA TEKCT, B KOTOPOM JIOJKHBI OBITH OTpa-
YKEHBI CJIEAYIOIINE TYHKTHI:

- KpaTKasi XapaKTEpPUCTHKA [1€Xa, B KOTOPOM YCTAHOBJIEH 3aJI0KEHHBIN B 3a-
JAaHUU OOBEKT: OMHCAHHE TEXHOJOTUYECKOIro Mpoliecca, ero Ha3HaueHue B 001eM
LUKJIE Mpoliecca MPOU3BOJICTBA, MEPEYEHb TUMOBBIX JUHUN U OTAEIBHO CTOSIIHUX
MalIlliH

- XapaKTePUCTUKHU 00BEKTA, €r0 TEXHOJOTUYECKAsI CXEMa, HA3HAYEHHE U OIU-
CaHUE CXEMBbI

-IIEPEUNCIICHUE PETYIUPYEMbIX MapaMeTPOB Ha OOBEKTE (JIMHUM) C 00BsCHE-
HUEM MIPUYHMH BHEIPEHUS JaHHBIX KOHTYPOB aBTOMATH3AIMKN HA 00BEKTE (JIMHUH).

B koH1e nepBoro pazaena HeoOX0aUMO CHOPMYIUPOBATH EPEXO KO BTO-
poMmy pazzeny, T.€. CeNaTh 3aKI0YEHUE O TOM, YTO Ha O0BEKTE PETYIUPYETCSI MHO-
’KECTBO MAPaMETPOB C OOBSICHEHUEM MPUYUH BHEIPEHUSI KOHTYPOB aBTOMAaTU3allUU
Ha 00BEKT (JIMHUIO) - T.€. 3TO CYIIECTBYIOIIHE (EHCTBYIOIINE B PEaTbHOCTH) KOH-



Typbl aBTOMaTU3alUKd (BO BTOPOM pasjielie 4yacTh U3 HUX OyJeT BeIOpaHa /s pea-
JU3alMM B TAaHHOM KypPCOBOM MpoeKTe (uiu OyaeT pa3paboTaH HOBBIH KOHTYD aB-
TOMAaTU3ALIUHN).

B KypCOBBIX IPOEKTAX ¢ KOHTYPOM PErYJIMPOBAHUS CKOPOCTHU O6ODVI[OB3.HI/IH
JOJIKHO OBITh OTPaKCHO.

- KpaTKasi XapaKTepUCTHKa 11eXa, B KOTOPOM yCTaHaBIMBAETCS 3aJI0KEHHAs B
3aJJaHUM MaIllMHA: OMMCAaHUE TEXHOJOTHYECKOro Mpolecca, ero Ha3HaueHue B 00-
IeM IUKJIe 00pabOTKH MaTepuaa; NepeuyeHb TUIOBBIX JIMHUN U OTACIBHO CTOSAIIUX
MaIIvH (B MyHKTE HE TpeOyeTcs mopoOHO OMHUCHIBATh KOHCTPYKIUHU JIMHUN U TIPO-
1ecc 00pabOTKU TKAaHH 1O CTAIUAIM);

- TEXHOJIOTUYECKAsi CXEMa MAIlMHbI, €€ Ha3HAYCHHE, ONMCAaHUE U XapaK-
TEPUCTUKH;

- IEPEUYHUCIIEHNE PErYIUPYEMbIX [TAPAMETPOB HA MalllMHE C aHAJIM30M HEeoO-
XOJUMOCTH PETYJIMPOBAHUS yKa3aHHBIX TEXHOJIOTHYECKUX MapaMeTpoB IS Mpo-
recca 00paboTKN MaTepuaa, B3aUMOCBA3b TEXHOJIOTUYECKUX TTApaMETPOB, K YEMY
IpUBEIET HapyILICHUE BEJIMYMH MapaMEeTPOB; YKa3aHHE MPUYUH HAPYIICHUS CKO-
POCTHOTO peXHMa, K YeMy 3TO IPUBOJIUT B YKa3aHHOM Iiexe (Lesecoo0pa3Ho npHrBe-
CTH TaOJIMILy C IEPEYHEM KOHTPOJIMPYEMBIX U PETYJIMPYEMBIX ITapaMETPOB Ha MAILIHE);

- o0Iiee MOHSATHE 3IIEKTPONPHUBOJAA, MEPEUUCICHHUE COBPEMEHHBIX THUIIOB
AJIEKTPONPUBOIOB; OTMETHUTh, C TOMOIIbIO KAaKUX JABHUraTeled OCYLIECTBISETCS
NPUBEACHUE B JBMXKEHHE PAa0OYMX OPraHOB OCHOBHOI'O OOOpPYAOBaHMS (THUIOBBIX
JVHUN);

- KaKue THIBI TIPUBOJOB YCTAHOBICHBI HA PACCMOTPEHHBIX JIMHUAX (MaIlIH-
Hax), 1aTh UM KPaTKYIO XapaKTEPUCTUKY (IO pOoay HAMPsHKCHUS MMUTAHUSA, 110 Ha3HA-
YEHUIO0, MO KOJMYECTBY JABUTaTeleH, MO XapaKTEPUCTUKE MABMXKEHHUS, MO THILY
yHOpaBIEHUS U CTPYKTYPE CUCTEMBI yIIPaBICHUS);

- OTMETUTh HEOOXOIUMOCTb U CIIOCOOBI PETYJINPOBAHUS CKOPOCTEH IBUTaTe-
new (T. €. 000py0BaHUsA) B KOHKPETHOM IieXe (yKa3aThb, KaK PeryjJupyeTcs: ooias
CKOpPOCTbh, KaK OCYIIECTBISETCS MOJIPETYIUPOBKA CKOPOCTEH MEXAY CEKIMSIMH H
BHYTPH CEKIIMH, KaK TMOIJICPIKUBACTCS CKOPOCTh MPU U3MEHEHUH HArPY3KH);

B nanHoM pasznene nienecoodpa3Ho IpUBECTH TAOIHITY PETYJIUPYEMbIX U KOH-
TPOJIMPYEMBIX TAPaMETPOB)

Tabnuual. KonTponupyemblie U peryaupyeMble HapameTphbl



Ne| HanmenoBa- | 3amannoe | OtoOpaxenue uapop- | Pery- Haumeno- | Xapaxre-
HUE  Mapa- | 3HaYeHUE | Mauuu NIUPO- | BAHME DE- | pUCTHKA
MeTpa MapameT- o T pos [ . | BAHHE | TYTHpY- Cpenbl B

POB, Oy 23a- | crpa- | Hann- FOTIIETO BO3- | mecTax
CTUMBIC HIle s 3amms JACUCTBUA YCTaHOBKHU
OTKJIOHE- JTATYNKOB
HIA Arpe | Ilo-
c- xKap
CUB- | O-U
Has | B3p
BIBO
omna
CHa

S

1 | Bennunna 20+1,5 + + - + N3menenue | + -
PH cpenst B | en. PH oJ1a4u
amnmnapare pacTBopa

2 | Temmnepa- 60 C + - - + W3menenue | + -
Typa B BaHHE o 1aun

napa

3 | Bennunna 0,6MIIA |+ - - + HN3menenue | - -
JaBJICHUS B o 1aun
TpyOompo- napa
BOJIE Ma-

IITUHBI

4 | BennuuHa 800+-20 |+ - - + N3menenue | + -
YPOBHS pac- | MM nojauu
TBOpa B pacTBopa
BaHHE

B xoH11e nepBoro paszena Heo0X0auMo chopMyIMPOBaTh MEPEXO]] KO BTOPOMY
paszeny, T.e. clieflaTh 3aKJIIOYEHUE O TOM, YTO Mepell pa3paboTKOM CTPYKTYpHOM

CXEMBI CUCTEMBI aBTOMATHYECKOTO peryiupoBanus u mojenupoBanus CAP HeoO-

XOJIMMO pa3padoTaTh PYHKIIMOHAIBHYIO CXEMY, PACCUUTATh U BHIOPATH €€ OCHOB-
HBIC DJIEMEHTHI.




1.2 PazpaboTka u onucanue GyHKIIMOHAIbHON cXeMbl ABTOMATH3ALUU
32JJaHHOT'0 KOHTYpPA peryJIMpoBaHusi, BIOOP ee OCHOBHBIX 3JICMEHTOB.

Coneprkanue pazjiena: OonucaHue (PyHKIHMOHATBHOM CXEMBI C MCHOJIb30BAaHUEM
YCIOBHO-TpadrUIeCcKUX 0003HAUCHUH JIEMEHTOB, X PacieT, BHIOOP U OIMCAHHE.

B paznene nznaraercs CynHocTh (DyHKIIMOHAIBHBIX CXEM, IIPUBOUTCS pa3pado-
TaHHas (yHKIMOHABHAS cxemMa CAY ¢ omnmcaHueM NpPOXOXKAECHHS CHTHAJIOB OT MO-
MEHTa MX U3MEHEHHS B 00bEKTe (TOUKH M3MEPEHHs) JI0 MECTa PHIIOKCHHS YIPaBJIsO-
IIEro BO3ACUCTBUS Ha peryiupyronmii oprad. [Ipon3BoauTCst pacueT OCHOBHBIX Iapa-
METPOB, BBIOOP 1 OIMMCAHUE TEXHUIECKUX CPEICTB aBTOMATU3AIMH1, HAWOO0JIee TIOJTHO OT-
BEUAIOILMX MPEIbSBISIEMbIM TPEOOBAaHUSAM U YCIIOBUSIM pabOThl aBTOMAaTU3UPOBAHHOIO
oOBbeKTa.

Ilepen BEIOOpOM 37IEMEHTOB HEOOXOAMMO BBIOPATh 3aKOH YIPABJICHUSI.

Bri6op 3akona ynpasnenwst (I13-, [1- wm [TH-) aist CAY ¢ o0bekTamu, coneprka-
IIMMH 3BEHO 3aa3/{bIBaHNs, IPOM3BOIUTCS B 3aBUCUMOCTH OT BEJTMUYMHBI COOTHOIIEHUS
BPEMEHH 3aIla3/IbIBaHuUs K IOCTOSSHHOW BPEMEHU 00BEKTA (Tsan/To5) IO HEPABEHCTBAM

Bb100p narumka, MCIOIHUTEIBHOTO MEXAHU3MA U PETYIIATOPA OCYILECTBIISETCS 10
nacropTam M KaTajgoram Ha 3TH 3JIEMEHTBL, UCX0Ad 13: 1) Irana3oHa peryJIMpoBaHus TeX-
HOJIOTMYECKOT'0 IapaMeTpa v TpeOyeMOi TOUHOCTH €r0 peryIMpoBaHus; 2) KOHCTPYKLUH
TEXHOJIOTUYECKON MaIlIMHBI, YTOOBI BBIIIE MEPEUUCIICHHBIE JIEMEHThI BIHUCHIBAIUCH B
KOHCTPYKIIMIO MallWHbl WM IIKada yMpaBleHUs; 3) arpecCUBHOCTH OKpPYKaroILEeH
Cpebl ¥ psaa IpyTrux napaMeTpoB.

B xoH1ie BTOporo paszzena Heo0XoIuMo chopMyIUPOBATH MIEPEXOJ K TPETh-
eMy paszfeny, T.e. IPOaHAIN3UPOBATh PEILIEHHBIE 3a/1aull IpU pa3zpaboTke QyHKIH-
OHAJIbHOM CXEMBbI U CEJIaTh 3aKJIIOYEHHE O TOM, YTO HEOOXOAMMO PAacCCUUTATh OC-
HOBHBIE TApaMeTpPbl PEryJSITOPOB, pa3paboTaTh W HCCIEAOBATH CTPYKTYPHYIO
CXEMY.

13 Pa3paboTka u onucaHue CTPYKTYPHOI CcXeMbl ABTOMATH3AIMU 3a/1aH-
HOI'0 KOHTYPa peryJiMpoBaHusl, PacyeT ee NapamMeTpoB

Conepxanue pazjena: pa3paboTKa U OMMCAaHUE CTPYKTYPHOM CXEMBI, pacuer mna-
pPaMETpPOB ee MepeIaTOYHbIX (DYHKIUI 1 000CHOBAHHUE €€ JOCTOMHCTB.




B paznene npuBoauTcs moyHas CTpyKTypHas cxema paspadborannoit CAY c omu-
CaHUEM BCEX BXOIHBIX M BBIXOHBIX MAPAMETPOB, TUIIOB MEPEAATOYHBIX (DYHKITHI 3Be-
HBEB, X COENMHEHU. BRIOOp THIa TIepenaTouHbIX (BYHKIIHIA 3JIEMEHTOB OCYITICCTBIIS-
€TCsl 10 CIIPABOYHOM JIUTEpaType.

Pacuer xoadduimeHToB niepesaur nepearouHbIX GYHKIHNA JIEMEHTOB CXEMBbI
MPOU3BOJUTCS C YUETOM BEJIMYMH BXOHBIX M BBIXOIHBIX TAPAMETPOB, IOCTOSIHHBIX Bpe-
MEHHU — TI0 JJUHAMHYECKUM XapaKTEepUCTUKAM U CIIPAaBOYHOM JIuTepaType (4acTh 3Haue-
HUIA TTapaMeTPOB MepeaaToyHbIX QyHKimi smeMenToB CAY 3a1at0Tcs B HICXOTHBIX JaH-
HbIx K KIT).

Pacuer mapametpos I1-, [IU-perynsropoB B CAY ¢ 00beKkTaMu C 3amma3IpIBaHIEM
OCYILIECTBIISIETCS WH)KEHEPHBIM METOJIOM, B KOTOPOM HCIIONB3YIOTCS (DOPMYJIBI, TIO3BO-
JISFOIIME B 3aBUCHMOCTH OT TPeOOBaHMI K NEPEXOTHOMY Tiporieccy (, th), epenaToy-
HOM (PyHKIIMK 00BEKTA Yepes3 3a/IaHHbIC B 3a1aHnu TapameTpbl 00beKTa (Kos, Tos, Tsan) IO
COOTHOIICHUIO Tsan /Tos, BBIUUCIHTE TIApaMeTpbl PeryisitopoB Kper, Tper. VHXKEHEPHBIH
METO/]T Ha3bIBAETCS TAKKE TOTYIMITHUPHUUECKAM METOJIOM, T. K. UCTIONIB3YeT MPUOIIMKEH-
HbIe (JOPMYIIBI JIJIsI OTIPEICIICHUSI TApaMETPOB HACTPOMKHU PErysTopoB. Beibop dhopmyn
MPOBOJUTCSL C YUYETOM TUIA 00BEKTA M BUAOM TPEOYEMOro MEePEX0HOrO MpoIiecca.

B xoH1ie paznena 000CHOBBIBAIOTCS peruMyIiiecTBa 3aMKHYThIX CAY ¢ peryampo-
BaHUEM I10 OTKJIOHEHHIO mapaMeTpoB (CAY ¢ NOAYMHEHHBIM PETYJIMPOBAHUEM) U JIeia-
eTcsl 3aKJIFOUCHHUE O TOM, YTO HEOOXOAMMO MPOBECTH HCCIIeI0OBaHUE pa3paboTaH-
HOTO KOHTYpa PEeryJIMpOBaHus Ha 0a3e MOJyYEeHHOU CTPYKTYPHOUM CXEMBI.

14 MoaenupoBanue u ucciaeaopanue CAY
CozepxaHue paszfena: KpaTKO€ OIMMCAaHWE HCIOJIL30BAHHOW B pasfiernie Mpo-

rpaMMBbl ¥ TIPOJIETIAHHBIX JUIsl Hee MPeoOpa30BaHMil U BEIYMCIICHUM, MOJIETMPOBAHHUE U
UCCIIEIOBAHUE YCTOWYMBOCTH M TEPEXOAHBIX XapaKTEpHUCTHK pa3padOTaHHOU
CAY B mporpammax TAU wiiu MATHCAD.

[Ipu pacuere yCTOMUMBOCTY MO PA3IMYHBIM KPUTEPUSAM U ITEPEXOTHBIX IPOLIECCOB
B paspaboranHoii CAY na I[IK moryr ObITh wucmomb30oBaHbl mporpammbel "TAV",
"MATCAD". B paznene maercst KpaTKOE OIMMCAHUE UCTIONB3YEMOH MPOTPaMMBI.

[Tpu ncnons3oBanuu nporpammel "TAY" He0OX0AUMO 3a/ITaHHYTO B HEW 0a30BYIO
CTPYKTYpHYIO cxemy 3aMKHyTOM CAY mpeoOpa3oBaTh K BUAY CBOEH OJHOKOHTYPHOM
Wi IByXKOHTypHOU CAY, 4TO ToCTHraeTcs UCTOIb30BaHUEM OMOIMOTEKU TIepeaaToy-
HbIX (pyHKUMI nporpammel. [Ipu ncnonszoBanun nporpammel "MATCAD" nenecoo6-
Pa3HO BOCHOJIB30BATHCA MATEMATHUYECKUMH OIMCAHUSIMU, IPUBEJCHHBIMU B METOANYE-
CKHX TIOCOOMSIX.

B paznene npu pacuere ycToMuMBOCTH paznuuHbiMu Metonamu (I'ypuiia, Haiik-
BUCTa, MuXaiiyioBa) pacKpbIBaeTCs CYHUIHOCTb KPUTEPHs, BBIBOISTCS IepeNaTOyHble
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(YHKIMH PAa30MKHYTBIX WM 3aMKHYTBIX pa3paboTaHHbIX CAY (Wpas, Waay), HE00X01M-
MBIE JII MOJICTMPOBAHUSI YACTOTHBIX XapaKTEPUCTUK, IPUBOISTCS TIOTyICHHBIC YaCTOT-
HBIE XapaKTEPUCTUKH U JICTIACTCSI BBIBOI IO YCTOMUMBOCTH pa3paborannoit CAY.

B paznene npu pacdere nepexoaHbIX MPOLIECCOB AACTCs KPAaTKOE OIMMCAHKE TPOo-
JIeTIAaHHBIX TIPE0Opa30BaHUi U BBIYUCIICHUH JIJIS COOTBETCTBYIOIICH MTPOTrpaMMBbl, IPUBO-
JISITCSL PACCUMTAHHbIE KPUBBIE MEPEXOTHBIX MPOIIECCOB, M0 HUM BBIYUCIISIIOTCS MPSIMbIE
TMOKa3aTel I Ka4yeCTBa U JIENIAeTCsl BBIBOJ] O KAYECTBE MEPEXOIHOTO Ipoliecca pa3padoTaH-
Houi CAY.

3akIr0oueHue
B 3axmovenn moaTBeprKaacTcs, uTo noctasieHHas nens KIT permena ¢ mpume-
HEHHEM HOBEHIITMX METOJIOB HCCJICIOBAHUMN M JAOTCS PEKOMEH/IAITNH TI0 UCIIOJIh30Ba-
HUIO PE3yJIbTaTOB MPOICIIAHHON PaOOTHI.
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[Tpunoxenue A
O6pasenr 0popMIICHHS TUTYJIBLHOTO JTUCTA

MunucrepcTBO 00pa3oBaHus U HayKu YenssOMHCKOM 00IacTu
['ocynapctBeHHOE Or01KETHOE PO ecCHOHATBHOE 00pa30BaTEeIbHOE YUPEKICHHE
«HO)HO-YpanbCKkuil TOCyJapCTBEHHBI TEXHUYECKUN KOJUIEIK

3ATIUIIEHO
OLIEHKA

PykoBoaurens:
/C.A. YUennos/

IHPOEKTUPOBAHUE CUCTEMbI ABTOMATHYECKOI'O VIIPABJIEHWA
TEMIIEPATYPOU PACTBOPA HIEJIOYM B MONHO-MATEPHUAJIbBHOUN
MAIINHE

[TosicHuTenbHAS 3aMKUCKa K KYpCOBOMY ITPOEKTY IO
MJIK 01.02 «TectupoBanue pa3pabOTaHHOW MOJEIIN 31EMEHTOB CHCTEM aBTOMa-
TU3alUU ¢ POPMUPOBAHUEM MAKETA TEXHUUECKOMN TOKYMEHTALIUN)
I[IM.01 «Pa3paboTka 1 KOMIIbIOTEPHOE MOACIUPOBAHUE AIIEMEHTOB
CUCTEM aBTOMATHU3ALIMH C YYETOM CHEUU(PHUKN TEXHOJOTUYECKUX TPOLECCOB)

FOYpI'TK 15.02.14 KII 00 06 I13

PykoBoauTens: Paspabotan:
npenojasatens IOYpI'TK CTYJICHT TPYIIIIbI:
/ / / /

Yensbunck, 20 1.
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[Tpunoxenue b
3AJJAHUE
JJISI KyPCOBOTI'O IIPOEKTUPOBAHUSA

no MJIK. 01.02 «TectupoBanue pa3pabOTaHHON MOJIENIN 3JIEMEHTOB CUCTEM aBTO-
MaTHU3alu ¢ POPMUPOBAHUEM TTAKETa TEXHUYECKOUN IOKYMEHTAI[UN)

ctyneHty  Axmeny Xamuay AOyOakap

['pymma

CneunanbHocts  15.02.14 «OcHaieHnue cpencTBaMu aBTOMATH3ALUU
TEXHOJOTHUECKHUX TPOILIECCOB M  MPOU3BOICTBY»

Tema npoekta «Pa3paboTka U MOJeIHMPOBAHME CHCTEMbI ABTOMATHYE€CKOIO
yIpaBJeHUS HUKJIOM PadoThbl ABTOMATH3UPOBAHHOI CHUCTEMbI PeryJiMpoBa-
HHUSI YPOBHSl SKHJAKOCTH B pe3epByapax rajJibBaHM4YeCKOro mexa »

HcxoHble ycnoBus U TaHHbIE 00beKTa: Tob = 3,5MuH; 73 = 1,5MuH; K06 = 41.
; v =0.75.

Jlara Beigauu 3aganus « 28 deBpamst  » 2019 1.
Cpox cnaun paboThI « 25ampenss  » 2019 r.

KypcoBoii MpOEKT BBINOJIHAETCA B CIEAYIOMIEM O0bEME:!
1. TlosicHuTenbHas 3amuCKa:

BBenenue

1. Onucanue TEXHOJOTMYECKON CXEMBI PE3EpPByapa rajlbBaHUUYECKOIO
1[€Xa, €r0 XapaKTEPUCTHUKHU.

2. Pa3paboTka u onrcanre (PyHKIIMOHAILHON CXEMbl aBTOMATH3allUU
pesepByapa rajibBaHMUECKOIO II€Xa, pacdeT U BBIOOP €€ OCHOBHBIX
DJIEMEHTOB.

3. Pazpabotka u onucanue ctpykrypHoii cxembl CAP mpoekTupyemoro
KOHTYpa aBTOMAaTH3allii, PacyeT MapaMeTpoB PEryJsaTopa.

4. MoaenupoBaHH€ U UCCIEIOBAHUE CUCTEMbI aBTOMATHYECKOIO pETy-
mupoBanuss CAP mpoexkTrpyeMoro KOHTypa aBTOMaTH3AIllUU.

3aKIOUYCHHE.
CHOmucox UCnoab30BaHHBIX UCTOYHUKOB.
2. I'paduueckas yacTh NpoeKTa:

JIuct 1. ®ynkunonanpHas cxema CAP mpoeKkTHpyeEMBbIX KOHTYPOB aBTO-

matuzauuu (popmat A3).
JIuct 2. CrpykrypHas cxemMa CAP npoekTupyemMoro KOHTypa aBTOMaTH-

saimu  (popmat A3).
JIuct 3. PesynbpraTsl MmonenupoBanus (dpopmart A3).

3aaHue BblJal PyKOBOJUTEID
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[Tpunoxenue I'

IIpunoxenue E
I'OCT 21.404-85 OGo3HaueHuUs yCIOBHBIE TPUOOTOB U CPEICTB aBTOMATH3AIIUU B CXEMax

1 YCJIOBHBIE OBO3HAYEHMUSA
1.1 I'padpuueckne 0603HaYeHHSA

1.1.1 I'paduueckue 0603HaUEeHUS TPUOOPOB, CPEJICTB ABTOMATU3AIUH U JIMHUH CBSI3H JOJKHBI
COOTBETCTBOBATH NPHUBEACHHBIM B Ta0I. 1.

Tabmuna 1

HaumenoBanue O603HaueHue
1. [Tpubop, ycTaHaBIMBaEeMbIil BHE IIUTA (110 MECTY):

a) OCHOBHOE 0003HAUEHUE O

0) nomyckaemoe 0003HaYECHUE
2. [Ipubop, ycTaHaBIUBAaEMbIid Ha IIUTE, MYJIbTE:

a) OCHOBHOE 0003HAUEHUE

0) nomyckaemoe 0003HaYEHHE @
3. UcnomaurensHuelii MexanusM. O01iee 00o3HaueHue ?
]

4. VcrionHUTEIbHBIA MEXaHU3M, KOTOPBIN MPH NMpEKpallieHnu 0Jaul SHEPTUU
WJIM YIIPABIAIOIIET0 CUTHAJIA!

a) OTKPBIBAET PEryIUPYIOLIUil opraH
0) 3aKpbIBAET pEryIHpPYIOIINI Opran

B) OCTABJISIET PETYJIUPYIONTUI OpraH B HEU3MEHHOM ITOJI0KEHUN

5. UcioTHUTETLHBIN MEXaHU3M C JOMMOJTHUTCIIbHBIM PYYHBIM ITPHBOIOM

[Tpumeuanue. OG03HaAUEHNE MOKET IPUMEHSATHCS C JIFOOBIM U3 JIOMOJIHUTEIb-
HBIX 3HAKOB, XapaKTEPHU3YIOILIMX MOJI0KECHUE PETYJIMPYIONIETO OpraHa IMpH Mpe-
KpALLIEHUY ITOJa4Yy YHEPTUU WIM YIPABIIAIOIIETO CUTHAJIA

6. JIunus cBs3u. OO1iee 0003HaYEHNE

7. Ilepeceuenne TUHUMN CBSI3M 0€3 COEAMHEHUS JIPYT C IPYroM S —

8. [lepecedenne MTUHUN CBSI3U C COSTMHEHUEM MEXTYy COO0H B c—

15



1.1.2 OTr6opHOE yCTPOMCTBO IJIsi BCEX MOCTOSTHHO MOAKIIOYEHHBIX TPUOOPOB N300paKatOT
CIUIOIIHOM TOHKOM JIMHKEH, COEANHSIIOIIEH TEXHOIOIMYECKUI TpyOOIIpOBO/] UK anmnapart C Mpu-
6opom (uept. 1). [Ipu HEOOXOTUMOCTH YKa3aHHUsI KOHKPETHOTO MECTa PaCIIOI0KEHUSI OTOOPHOTO
YCTPOHCTBA (BHYTPH KOHTYPa TEXHOJOTHYECKOTO anmapara) ero 0003Ha4aloT KPyKKOM JUaMET-
poMm 2 MM ("epT. 2).

+O

Yepr. 1 UYepr. 2

1.2 bykBeHHbIe 0003HAYEHMSI

1.2.1 OcHoBHBIC OyKBEHHBIC 0003HAYCHUS H3MEPSICMBIX BEJTMYMH U (yHKIIHOHATBHBIX PU3HA-
KOB IIPUOOPOB AOKHBI COOTBETCTBOBAThH MPUBEICHHBIM B Ta0II. 2

Tabmauua 2

N3mepsiemas BennunHa OYHKIHUOHATIBHBIN MPU3HAK TPUOOpa
O60- JlononHuTenbHOE
3Ha- OcHOBHOE 0003HaueHue 0003HaYEHHE, yTOU-
YeH U3MepsSeMOU BEJIMYMHBI HSIOLIEe u3Mepsie-

Otobpa- ®opmupoBanue JlomoaHu-
JKEHHE UH- BBIXOJIHOTO CUT- TEJIbHOE 3Ha-

(dhopmaruu Haa YeHue
MYIO BEJIMYUHY
4 + ) Curnamu- i
3arus
B + - - - -
ABTOMAaTHYECKOE
C + - - peryjaupoBaHue, -
yIIpaBJICHHE
D IImoTHOCTH PasHocts, nepenan - - -
E DneKTpuyecKas BEJH- N i )
yyHa (cMm. 1. 2.13)
E Pacxor CooTHomIeHHE, i i i
noJsl, 1po0b
G Pasmep, monoxenue, me- + i i
pemenieHue
Bepxuuit
H PyuHoe Bo3meiictBue - - - TIpEACIT M3ME-
psieMoli BeJu-
YU HBI
| + - IMoka3anue- -
ABTOMAaTHYECKOE
J + MepeKIItouYeHune, 0oe- - - -
raHue
K Bpewmst, BpemeHHast mpo- ) + i
rpamma
Hwxnunii ipe-
L VYpoBeHb - - - e H3MEpFe-
MOH BeJH-
YUHBI
M BnaxHocTh - - - -
N + - - - -
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N3mepsemas BenuunHa OYyHKIMOHATBHBIN MPU3HAK TTPUOOpa
O60- JlononHuTenbHOE
3Ha- OcHOBHOE 0003HaYeHHe 0003HAUYEHUE, YTOU-
YCH I/I3Mep$IeMOI>'I BCJIMYMHBI HAKOLICC U3MEPsC-

Otobpa- DopmupoBanue JlomoaHu-
’KEHHUE WH- BBIXOJHOTO CHI- TEJIbHOE 3Ha-

(dhopmaruu Hana YCHHE
MYI0 BEJIMYUHY
@) + - - - -
P JlaBnenue, Bakyym - - - -
BennunHa, xapakrepusy- e —
IOI[asi KAYECTBO: COCTaB
Q ’ CyMMHpOBaHHE 110 - + -
KOHIIEHTpAIUs U T.I1.
(cm. . 2.13) BpemMeHi
R PaamoakTuBHOCTH (CM. . Perucrpa- _ i
2.13) aus
Bkirouenue, oT-
KIIFOUEHHE, Tepe-
S CkopocTb, yacToTa - - -
KJIIOUeHue, 0J10-
KUPOBKa
T Temneparypa - - + -
Heckounbko pazHopon-
U HBIX U3MEPSICMBIX BEIIU- - - - -
YHUH
Vv Bsskocth - + - -
W Macca - - - -
X Hepexomennyemas pe- ) ) i
3epBHast OykBa
Y + - - + -
YA + - - + -

HpI/IMe‘{aHI/IC. BYKBGHHLIC O603H8.‘ICHI/I$I, OTMEUYEHHBIE 3HAKOM «1», IBIAFOTCS PE3CPpBHBIMHU, 3HA-
KOM «-» - HC UCITIOJIB3YIOTCA.

1.2.2 JlononHuTenbHbIE OYKBEHHBIE 0003HAUCHHSI, IPUMEHIEMBbIE JUIs YKa3aHHs JJOTTOTHUTEIb-
HBIX (DYyHKIIMOHAJIBHBIX IPU3HAKOB TPUOOPOB, MpeoOdpa3oBaTeNeil CUTHAIOB U BBIYUCIUTEIbHBIX
YCTPOMCTB, MPUBEACHBI B IPUIOKEHHUHU 1.

1.3 Pazmepsl ycJI0BHBIX 0003HaYeHHIT

1.3.1 Pazmeps! yciI0BHBIX rpaudeckux 0003Ha4eHUi MPUOOPOB U CPEJCTB ABTOMATH3AIMH B
CcXeMax MpUBEJEHBI B Ta0I. 3.

1.3.2 YcnoBuble rpadudeckre 0003HaAUYCHHS HA CXEMAaX BBIOJIHSIOT CIUIOIIHOM TOJICTOM OCHOB-
HOU JINHUEH, a TOPU30HTAIBHYIO Pa3eUTEIbHYIO YepPTy BHYTPHU Tpa@uuecKoro 0003HAYCHHS U
JIMHUM CBSI3U - cIIomHoN ToHKoM muHuer o 'OCT 2.303.

1.3.3 lpudr 6ykBenHsix o603nauenuit npuauMaioT no FOCT 2.304 paBHbIM 2,5 MM.

Tabnuua 3

HaunmenoBanmue O06o3HaueHne

[Tpubop:
. O

a) OCHOBHOE 0003HAUYCHHE
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HaunmenoBanmue O0o3HaueHne

&I
0) monmyckaeMoe 0003HauYCHUE

HcnomHuTenbHBIN MEXaHNU3M

170

ks

2 IPABUJIA ITIOCTPOEHMUS YCJIOBHBIX OBO3HAYEHUN

2.1 Hacrosimuuii cTaHAapT yCTaHABIMBAET JBA METOA MOCTPOCHUS YCIOBHBIX 0003HAYCHHUIA:

a) YIPOIICHHBIN;

0) pa3BepHYTHIH.

2.2 IIpu ynpouieHHOM METOJIe TOCTPOSHHSI TPHOOPHI M CPENICTBA AaBTOMATU3ALIMH, OCYIIECTBIIS-
IOIIUE CIOKHBIE (PYHKIMU, HATIPUMEP KOHTPOJIb, PETYIHMPOBAHIE, CUTHAIN3ALIMIO U BBITIOJIHEH-
HbIE B BUJIE OT/JICIbHBIX OJIOKOB, H300pakaroT OJIHUM YCIOBHBIM 0003HaYeHueM. [Ipu sTom nep-
BUYHbBIC U3MEPHUTENbHBIE TPE0OPa30BaTEIN U BCIO BCIIOMOTaTENIbHYIO alaparypy He u3o0pa-
HKAIoT.

2.3 Tlpu pa3BepHYTOM METO/IE TIOCTPOCHUS KXKIABIH MPUOOP MK OJIOK, BXOISIINN B €MHBIN H3-
MEPUTETbHBIN, PETYTUPYIOUIUI UK YIIPABISIFOIINNA KOMIUIEKT CPEACTB aBTOMATH3aIMH, YKa3bl-

BarOT OTACJIbHBIM YCJIIOBHBIM 0003HAUCHHEM.

2.4 YcioBHBIE 0003HAYEHUS TIPUOOPOB M CPEJCTB aBTOMATH3AINH, IPUMEHSIEMbIE B CXeMax,
BKJIIOYAIOT rpaduueckue, OyKBeHHbIE U U (PPOBbIE 0003HAUEHUS.

B BepxHeii yactu rpaduueckoro 0603Haue€HNs HAHOCAT OyYKBEHHbIE 0003HAUECHUS N3MEPSAEMO
BEJIMYMHBI U (PYHKIIMOHAJIBHOT'O IIPU3HAKa MpUuOopa, ONpPEeeNSIoIIero ero Ha3HayeHue.

B HwxHell yactu rpaguueckoro 0003Haue€HUs HAHOCAT LU(PPOoBOE (MTO3UIMOHHOE) 0003HAUEHHE
npulopa WM KOMIUIEKTa CPEACTB aBTOMAaTH3aL1H.

2.5 Iopspok pacnonoxeHust OykB B OYyKBeHHOM 0003HAUCHUH TPUHUMAFOT CIICYIOIIIM:

- OCHOBHOE 0003Ha4YeHUE U3MEPSEMON BEINUMHBI,

- IONIOJTHUTEIbHOE 0003HAUEHUE U3MEPSIeMOil BETMUMHBI (TP HEOOXOAMMOCTH);

- 0003HaueHne (PyHKIIMOHAILHOTO PU3HAKa MpUdopa.

2.6 TIpu mocTpoeHnn 0003HAYCHN KOMIUIEKTOB CPEJICTB aBTOMATH3AIIMH ITepBas OykBa B 000-
3HAYEHUHU KaXKJIOTO BXOJISIEro B KOMIUIEKT pUOOopa Wi yCTpoHCcTBa (KpOMe YCTPOMCTB pyd-
HOTO YIIPABJICHUS) SIBJISIETCS HAMMEHOBAHUEM U3MEPSEMOM KOMITJIEKTOM BEJIMYUHBI.

2.7 bykBeHHBIC 0003HAYCHUS YCTPONCTB, BBITIOJIHEHHBIX B BUJIE OTJICIBHBIX OJIOKOB M IpEIHa-

3HAUYEHHBIX JJI PYUHBIX ONEpaluii, He3aBUCUMO OT TOT'0, B COCTAaB KAKOT'O KOMILJIEKTa OHU BXO-
JISIT, JOJKHBI HAYMHATHCS ¢ OYKBHI H.
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2.8 Topsmok pacmoiokeHus: OYKBEHHBIX 0003HaYeHUH (yHKIIMOHAIBHBIX TPU3HAKOB MpUOopa
NPUHUMAIOT € COOJIOJICHUEM TOCIIe0BaTeNIbHOCTH o0o3Havenuit: |, R, C, S, A4.

2.9 IIpu noctpoeHnn OYKBEHHBIX 0003HAUEHUH YKA3bIBAIOT HE BCE (DYHKIIMOHAIBHBIC TIPU3HAKU
npubopa, a JIUIIb Te, KOTOPhIE HCIOIb3YIOT B JAHHOU CXEeMe.

2.10 BykBy A npuMeHSIOT Juisi 0003HaYeHUsT (DYHKIIMU «CUTHATU3AIIHS) HE3aBUCUMO OT TOTO,
BBIHECCHA JIM CUTHAIIbHAS anmnaparypa Ha KaKOH-JIM00 IIUT WK JIJISl CHTHATU3AIMH UCTIONIB3YIOT
JIAMITbI, BCTPOCHHBIC B caM MpHOOp.

2.11 bykBy S mpuUMEHSIOT 7151 0003HAYEHUSI KOHTAKTHOTO YCTPOMCTBA MPUOOPA, UCIIOIB3YEMOTO
TOJILKO JUTS BKITFOUCHUS, OTKITFOUCHUS, IEPEKITIOYCHUS, OJIOKUPOBKH.

[Ipy npUMEHEHHH KOHTAKTHOTO YCTPOicTBa NPHOOpa ISl BKIIFOUYCHHSI, OTKJIFOUYCHUSI U OTHOBpE-
MEHHO JIJIsl CHTHAJIM3alMK B 0003HAYSHUU TPUOOpa MCIIONB3YIOT 00€ OYKBBI: S U A.

2.12 TlpenenbHble 3HAYCHUS U3MEPSIEMBIX BEJTUYMH, 10 KOTOPBIM OCYIIECTBIISIOT, HAITPUMED,
BKJIFOUCHHE, OTKIIIOUYEHHE, OJIOKUPOBKY, CUTHAIM3AIIMIO, IOITYyCKAeTCS KOHKPETU3NPOBATh 100aB-
nenneM OykB H u L. DT OyKBBI HAHOCAT CIpaBa OT rpaduyeckoro 0003HaYCHUSI.

2.13 [Tpu HeoOXOIMMOCTH KOHKPETU3AlMU U3MEPsIeMO BEIMUMHBI CIIpaBa OT IpadudecKoro
0003HaueHHs MPUOOPA TOMYCKAETCS YKa3bIBaTh HAMMEHOBAHUE WJIM CUMBOJI 3TOM BEJIMYUHBI.

2.14 JInst 0603HaUEHUS BEITMYMH, HE TIPEAYCMOTPEHHBIX TAaHHBIM CTAaHAAPTOM, AOIYCKAETCs HC-

H0JIb30BaTh pe3epBHbIE OyKBhI. [IprMeHeHne pe3epBHBIX OYKB TOJDKHO OBITH paciin(poBaHO Ha
cXeMe.

2.15 TloxBoxa MMHMI CBSI3U K TPUOOPY M300pakaroT B 1000 TOUKE rpadudeckoro 0003HaYeHUs
(cBepxy, cHU3Y, cOOKY). [Ipr HEOOXOAMMOCTH yKa3aHUs HalpaBJIEHUS Mepelaul CUTHalIa Ha JIH-
HUAX CBA3H HAHOCAT CTPCIIKH.

2.16 [TpuHIMIT TOCTPOCHHUS YCIOBHOTO 0003HAYEHHS MpUOOpa MPUBEICH HA YepT. 3.

IIpuHIMN NOCTPOEHUSs YCIOBHOIO 0003HAYeHNA TPHOOPa
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2.17 Tlpumepsl MOCTPOCHUS YCIOBHBIX 0003HAYCHHUI PUOOPOB U CPEACTB aBTOMATHU3AIIMH TTPH-
BEJICHBI B IIPUJIOKEHUU 2.

HIPUJIOKEHUE 1
Pexomenoyemoe

JTOMOJIHUTEJIbHBIE BYKBEHHBIE OBO3HAUYEHWSI, IPUMEHSIEMBIE 151
YKA3AHHUSA JONOJTHATEJBHBIX ®YHKIIUOHAJBHBIX TIPU3HAKOB
IMPUBOPOB, IPEOBPA3OBATEJIE CUTHAJIOB U BBIYNCJIUTEJIBHBIX
YCTPOMCTB

1 lononmuuTenbHBIE OyKBEHHBIC 0003HAUEHUS, OTPpAXKAIONINe (PYHKIIMOHAIBHBIE MPU3HAKH MPU-
0opoB, IpuUBEACHBI B Ta0. 1.

Tabmuua 1
O0o-
HaumenoBanue  3Haue- Hasznauenue
HUE
YcrpolicTBa, BBINOIHAOLIME IEPBUYHOE IIpeoOpa3oBaHue: peodpa-
YUyBCTBUTEIBHBIN E 30BaTeNM TEPMOUIEKTPUUECKUE, TEPMOIIPEOOPA30BATEIU COIIPOTUB-
3JIEMEHT JIEHUS, JaTYUKU IHPOMETPOB, CY’KAIOIUE YCTPONCTBA PaCX0OJOMEPOB
U T.IL.
JlucranunoHHas T [TpuGops! OeciikagbHbIE C AUCTAHIIMOHHOM Mepeauyeil curHana: Ma-
nepegayva HOMETPBI, AMPMaHOMETPbI, MAHOMETPUUYECKUE TEPMOMETPHI
CraHuus ynpasie- K [TpuGopsl, UMeroIIHMEe TepeKIYaTellb A BHIOOpa BUA yIIpaBIEHUS
HUs Y YCTPOMCTBO JJIs1 AUCTAHIIMOHHOT'O YIIPaBJICHUS
ITpeoOpa3oBanue, . .
BBIHCIIL TeIBHBE Y s moctpoeHus 06o3vHaquI/m npeoOpa3oBaTenieil CHTHAJIOB U BbI-
YUCIIUTEIbHBIX YCTPONCTB
byHKIIUN

2 JlononHUTeNbHbIE OYKBEHHBIE 0003HAYEHUS, IPUMEHSIEMbIE 1JIs1 IOCTPOECHUs IpeoOpa3oBate-
JIeil CUTHAJIOB, BBIYUCIIUTENBHBIX YCTPONCTB, IPUBEACHBI B Ta0. 2.

Tabnuma 2

HaumenoBanue Ob6o3HaueHue
1. Pox sneprum curnana:

- DJIEKTPUYECKUI E
- MHEBMATUYECKUI P
- TU/IPABINYECKHIA G
2. Bunel popm curnana:

- AHAJIOTOBBIN A
- TUCKPETHBIN D
3. Onepanuu, BHIMOTHIEMbIE BBIYUCIUTEIHHBIM YCTPOUCTBOM:

- CyMMHUPOBaHHE S
- YMHOXXCHHUE CUTHAJIA HA MIOCTOSTHHBIN Kod(duimeHT K K
- MIEpEMHOKEHUE IBYX U 00Jiee CUTHAJIOB APYT Ha JIpyTra ?
- ISJICHEe CUTHAJIOB JPYT Ha ApyTa :
- BO3BEJICHME BEIWUYNHBI curHaa f B crermens n f

<

- U3BJICYCHHUE U3 BCIIMYMHBI CUTHAIa KOPHA CTEIICHU N
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HaunmenoBanmue O0o3HaueHne

- JorapupMUpOBaHUE Ig

- muddepeHIpoBaHne dx/dt
- HHTETPUPOBAHUE _[

- UI3MEHEHHE 3HAKa CHTHalla x(-1)
- OTpaHUYCHUE BEPXHETO 3HAUCHUS CUTHAJIa max
- OTPaHUYCHUE HIKHETO 3HAYCHHUS CHTHAJIA min
4 CBsi3b C BBIYMUCIIUTEIIBHBIM KOMILIEKCOM:

- nepegava curnaia Ha 9BM Bi

- BBIBOJI HH(opmaruu ¢ IBM Bo

3 [opsaok MOCTPOSHHS YCIOBHBIX 0003HAYEHUH C IPUMEHEHHEM JOMOTHUTEIBHBIX OYKB MPH-
HUMAIOT CJIEYIOLIUM:

- OCHOBHOE 0003HAYCHUE U3MEPSEMON BEIINIHHBI,

- OJIHA U3 JIOTIOJIHUTENbHBIX OYKB: E, T, Knnn Y.

4 TIpu moCTPOSHUH yCIOBHBIX 0003HAYCHNUH TIPe0O0pa3oBaTeeii CUTHAIOB, BEIYHCIUTEIbHBIX
YCTPOWCTB HAIIKCH, ONIPEACIISIONINE BUI TPEOOPa30BaHUs WK OIIEPAIlUH, OCYIIECTBIIICMBbIC
BBIYMCIIUTEIbHBIM YCTPOHCTBOM, HAHOCST CIpaBa OT rpaduieckoro o003HaueHus npuoopa.
1IPUJIOKEHUE 2

Cnpasounoe

MPUMEPHI IOCTPOEHUA YCJIOBHBIX OFO3HAYEHUI TPUBOPOB "
CPEJACTB ABTOMATU3ALIUN

Ne
o Ob6o3Hauenne HaummeHoBaHue
[TepBUuHBII U3MEpUTEIBHBIN TPe0Opa3oBaTeNb (1yBCTBUTEIbHBIN dIle-
MEHT) /115l U3MEPEHUS TEMIIEPATyPhl, YCTAaHOBJIEHHBIH 110 MECTY.
e v
Hanpumep: npeoGpa3oBaTenb TEPMOIEKTPUUECKHI (TepMoniapa), TepMo-

npeoOpa3oBaTelib COMPOTUBIECHUS, TEPMOOATIIOH MAaHOMETPHUUECKOTO TeP-
MOMETpa, TaTYUK MHUPOMETpa U T.II.

[TpuGop 11 u3MepeHus: TeMIepaTypbl HOKa3bIBAIOIINN, YCTAHOBICHHBIN
10 MECTY.

Hampumep: TepMoMeTp pTyTHBIN, TEPMOMETP MAHOMETPUUYECKHM U T.II.
[TpuGop 11 u3MepeHus: TeMIepaTypbl HOKa3bIBAIOIINN, YCTAHOBICHHBIN

O
L e
O

Harmpumep: MUIUIMBOJIBTMETP, JIOTOMETP, TOTEHIIMOMETP, MOCT aBTOMATH-
YECKUU U T.II.

[Tpubop /1s n3MepeHus: TemrnepaTypbl OECIIKaIbHBIN ¢ JUCTAHIIMOHHON
nepenade oKa3aHui, yCTaHOBIICHHBIN 110 MECTY .

Hampumep: TepmoMeTp MaHOMETpUYECKUH (WITH JTI000H APYyTrod JaTIuK
TEMIIEPATypbl) OECIIKAIBHBIN ¢ MTHEBMO- WITU JIEKTpoIiepe1adeii
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[Tpubop 11g U3MepeHus: TemMrepaTypbl OIHOTOUYECUHBIHN, PETUCTPUPYIOIIHIA,
YCTaHOBJICHHBIN Ha LIUTE.

Hanpumep: camonuuryumii MUIIMBOJIBTMETP, JIOTOMETP, IOTEHLIUOMETP,
MOCT aBTOMaTH4ECKUU U T.II.

[TpuGop 11 U3MEpeHust TEMIIEPaTypbl C ABTOMATUYECKUM O00ETaOIIIM
YCTPOWCTBOM, PETUCTPUPYIOLINI, YCTAHOBJICHHBIN HA LIUTE.

Harmpumep: MHOTOTOYEUYHBII CAaMONMIIYIINI MOTEHIIMOMETP, MOCT aBTOMa-
THUYECKUM U T.II.

[Tpubop 11g U3MepeHus: TemMrepaTypbl PETUCTPUPYIOIIUNA, PETYITUPYIOLIH,
YCTaHOBJICHHBIN Ha LIUTE.

Hanpumep: j1t000# caMONUIIY LU peryasTop TeMieparypsl (TEpMOMETP
MaHOMETPUYECKUI, MUJUIMBOJIBTMETP, JIOTOMETP, IOTEHIIMOMETP, MOCT aB-
TOMATHUYECKUH U T.I1.)

Perynsarop TemriepaTypsl O€CIIKaIbHBINA, YCTAHOBICHHBIN 110 MECTY.

Hampumep: aruiatToMeTpu4ecKuil peryiasTop TeMIepaTypbl
KoMIUIeKT 1715 u3MepeHust TEMIEPaTypbl pErUCTPUPYIOLIUH, PETYIUPYIO-
U, CHaO>KEHHBIN CTAHIMEW yIpaBlIeHHs, yCTAHOBICHHBIIN Ha IIUTE.

Hanpumep: BTopuuHbIi npubop U perynupyromuii 6110k cuctemsl «CTapT
[Tpubop 11 u3MepeHus TeMiepaTypbl OeCHIKaTbHBIA ¢ KOHTAKTHBIM
YCTPOWCTBOM, YCTAaHOBJICHHBIN 110 MECTY.

Hanpumep: pene teMneparypHoe
baiinacHas naHenb AMCTaHLIMOHHOIO yIPABJIEHMs], yCTAHOBJICHHASI HA IIUTE

[TepexnrouaTenb SIEKTPUUECKUX LIeTIel n3MepeHus (yIpaBlIeHus), mepe-
KJIFOYATeNb IS Ta30BBIX (BO3AYIIHBIX) TUHUH, YCTAHOBJICHHBIN HA IIIUTE
[Tpubop mis u3mMepeHus AaBieHus (pa3pekeHus ) MOKa3bIBAIOIIH, yCTa-
HOBJICHHBII 10 MECTY.

Hanpumep: 11006011 moka3pIBaOIUNA MaHOMETP, TU(HMAHOMETP, TATOMED,
HaIlOpoMep, BaKyyMMETP U T.II.

[Tpubop /s u3MepeHus nepenaja JaBJIeHHs MOKa3bIBAIOIINN, YCTAHOBIICH-
HBIU 110 MECTY.

Hampumep: nrudmManomeTp moKa3bIBAIOIINMA
[Tpubop /1 u3MepeHus AaBneHus (pa3pekeHus) OecuIKaaIbHbINA C TUCTaH-
IUOHHOW Mepenavend MoKa3aHu, yCTAHOBJICHHBIN 110 MECTY.

Hanpumep: manometp (audmaHoMeTp) OECIIKaTbHBIN ¢ THEBMO- UITH DJIEK-
Tpornepenayein

[Tpubop ayis u3mepeHus: AaBiacHUS (pa3peKeHUs) PETUCTPUPYIOITHI, yCTa-
HOBJICHHBII Ha ILIUTE.

Hampumep: camonuuryiuii MAaHOMETP WITH JTFOOOM BTOPUYHBIA IPUOOP IS
perucTpanuy 1aBJICHAS
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[Tpubop 11 U3MepeHus AaBlIeHUsI C KOHTAKTHBIM YCTPOHCTBOM, YCTaHOB-

17 JICHHBIH 110 MECTY.

Hanpumep: pene naBnenus
[Tpubop 1u1g u3mMepeHus AaBieHus (pa3pekeHus ) MOKa3bIBAIOUINI ¢ KOH-

18 TaKTHBIM YCTPOMCTBOM, YCTAHOBIIEHHBIN 10 MECTY.

Hampumep: 3J1eKTpOKOHTAKTHBIM MAHOMETP, BAKYyMMETP U T.II.

Perynstop nasnenus, paboTaromuii 6e3 UCIOIb30BaHUS IOCTOPOHHETO UC-

19 .
TOYHHKA SHEPTUU (PETYISITOP JaBICHUS MPSMOTO IEHCTBUS) «I0 CeOsD».

[TepBrYHBII H3MepHUTEIbHBIHN Tpeobpa3zoBarTeib (1yBCTBUTEIbHBIH 31e-
MEHT) JUIsl U3MEPEHUS PACX0/1a, YCTAHOBJICHHBIN 10 MECTY.

20
Hanpumep: nuagparma, comso, Tpy6a BenTypu, 1aTuuk MHIyKIIMOHHOTO
pacxomomepa u T.II.

[Tpubop 11 n3MepeHus pacxoaa 6ecUIKaIbHBINA ¢ TMCTAHLMOHHON nepesa-
Y€l IOKa3aHWUM, yCTAHOBJICHHBIN 110 MECTY.

21
Hanpuwmep: nudpmanometp (poramerp), GECUIKANBHBIN ¢ THEBMO- WIIH JJICK-
Tpornepenayen

[Tpubop 11 U3MepeHusi COOTHOLIEHUS pacX00B PETUCTPUPYIOIIHM, yCcTa-
HOBJICHHBII Ha IINTE.

22
Hanpumep: 1100011 BTOPHUUHBII PUOOP ISl perucTpalii COOTHOIIEHUS
pacxonoB

[Tpubop 1u1g M3MepeHus pacxo/ia MOKa3bIBAIOIINN, YCTAHOBJIEHHBIH 110 Me-
23 CTy.

Hanpumep: nudpmanometp (potamerp), HOKa3bIBAIOLIHIMA

[Tpubop 11 U3MepeHus pacxoja HHTETPUPYIOIINIA, YCTaHOBJICHHBIH 110 Me-
24 CTy.

Hanpumep: mto60ii 6eciikalbHbIA CUETYNK-PACXOOMEP C MHTETPaTopoM
[Tpubop 11 U3MepeHus pacxo/ia MOKa3bIBAIOIINNA, HHTETPUPYIOLIHMA, ycTa-
o5 HOBJICHHBII 110 MECTY.

Hanpumep: nokazpiBatromuii 1upMaHOMETP C HHTETPATOPOM

[TpuGop 11 u3MepeHus pacxoia HMHTErPUPYIOMINH, ¢ YCTPOHCTBOM /ISt
BBIJIa4M CHTHAJA MOCJE IPOXO0KICHNS 3aJaHHOTO KOJINYECTBA BEIIECTBA,
26 YCTaHOBJIEHHBIN 11O MECTY.

Hampumep: cueruuk-no3arop

[TepBuuHBI U3MEpUTETBHBIN TPe0OpazoBaTeNb (1yBCTBUTEIBHBIN dIle-
7 MEHT) JIJIs1 U3MEPEHHSI YPOBHS, YCTAaHOBJICHHBIH 1O MECTY.

Hampumep: naTduk 3J1€KTPUYECKOro UM EMKOCTHOIO YPOBHEMEpA
[TpubGop a1 u3mMepeHus: ypoBHS MOKA3bIBAIOIINN, YCTAHOBIICHHBIN IO Me-

28 CTYy.

@@G%G@ﬁ@@
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Hanpumep: manometp (audpmaHOMETp), UCHIOTB3YEMBIN AJI U3MEPEHUS
YPOBHA

[Tpubop 1u1s U3MepeHust ypoBHs ¢ KOHTAKTHBIM YCTPONCTBOM, YCTaHOBJICH-
HBI 110 MECTY.

Hanpumep: pene ypoBHs, UCTIONb3yeMOe /sl OJIOKUPOBKH U CUTHAJTU3AIIH
BEPXHET0 YPOBHS

[TpuGop 11 n3MepeHust ypoBHs O€CHIKaIbHBIN, C JUCTAaHIIMOHHOHN Tepea-
Yyel MoKa3aHWi, yCTaHOBJICHHBIN 110 MECTY.

Hanpumep: ypoBHemep OeclIKalbHbINA C THEBMO- WIN JIEKTporepenaden
[Tpubop 1u1g n3mMepeHust ypoBHs OeCHIKaNbHbBIN, pEryIUPYIOIINMA, C KOH-
TaKTHBIM YCTPONCTBOM, YCTaHOBJICHHBIN 110 MECTY.

Hampumep: 351eKTpHYECKUi peryisTOp-CUTHAIN3aTOp YpoBHA. byksa /1 B
JTAHHOM IIpUMepe 03HadaeT OJIOKUPOBKY 110 BEPXHEMY YPOBHIO

[Tpubop 11 n3MepeHus: ypoBHs MOKA3bIBAIOIINN, C KOHTAKTHBIM YCTPOM-
CTBOM, YCTaHOBJICHHBIN Ha LIIUTE.

Hanpumep: BTopu4HbBIN MOKA3bIBAOIINN TPUOOP C CUTHAIBHBIM YCTPOM-
cTtBOM. bykBbl H 1 L 03HAaUal0T CUTHATU3AIMIO BEPXHETO U HUKHETO YPOB-
Hel

[TpubGop a1 u3MepeHus IIIOTHOCTU PACTBOpaA OECIIKATBHBIN, C TUCTAHIIN-
OHHOM Ilepeayel NMoKa3aHui, yCTaHOBJIEHHBIN 110 MECTY.

HampuMmep: gaTduk ruioTHOMEpa ¢ MHEBMO- I JJIEKTpoIiepeaaden
[Tpubop 1u1g n3MepeHus pa3MepoB MOKA3bIBAIOIINN, YCTaHOBIIEHHBIH 110
MECTY.

Hanpumep: noka3zpiBaromuii npuOop uist U3MEpEeHUs TOIIINUHBI CTaTIbHON
JICHTBI

[Tpubop 11 n3mMepeHus 1000H MEKTPUUECKON BEIMYUHBI TOKA3bIBAIO-
LIUH, YCTAHOBIICHHBIHN 110 MECTY.

Hampumep:

Hanpsoxenne”
Cuta Toka

MoImHoCTs
[Tpubop /1 ynpaBaeHUs MPOIIECCOM 0 BPEMEHHON IporpaMme, YCTaHOB-

JICHHBIN Ha IIUTE.

Hampumep: komaHHbI# 25ekTponHeBMaTraeckuil mpudop (KI3IT), muOTO-
LIE[THOE peJie BpEMEHU

[Tpubop 11 M3MepeHus BIaXKHOCTU PETUCTPUPYIOIINM, YCTAaHOBJICHHBIN Ha
LINTE.

Hampumep: BropuuHbIii mpubop Biraromepa
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[TepBUYHBII H3MEPUTEIBHBIN MMPe0Opa3oBaTeb (4yBCTBUTEIBHBIHN dJ1e-
MEHT) JJI1 U3MEPEHUS KauecTBa MPOIyKTa, YCTAHOBJICHHBIN 110 MECTY.

Hampumep: natuuk pH-merpa
[Tpubop 11 n3MepeHus KauecTa MpOoAyKTa IOKa3bIBAOIIUN, YCTAHOBIIEH-
HBI 110 MECTY.

Hamnpumep: razoanainzaTop moKa3bpIBalOLUIUN 11 KOHTPOJISI COAEPIKaHUS
KHCJIOPOJIa B IBIMOBBIX Ia3ax

[Tpubop aJisg u3mMepeHus: KauecTBa MPOAyKTa PErUCTPUPYIOLTUH, PETYIUPY-
IOIINI, yCTAaHOBJIECHHBIN Ha LIUTE.

Hanpumep: BTOpuYHbBIN CAaMONUIIY LU IPUOOP PEryIsiTOpa KOHLEHTPALUN
CEPHOH KUCJIOTHI B pacCTBOpE

[Tpubop 11 n3MepeHus paJuOaKTUBHOCTHU MOKA3bIBAIOIINN, C KOHTAKTHBIM
YCTPOMCTBOM, YCTAHOBJICHHBIH 110 MECTY.

Hanpumep: npubop A moka3aHusi ¥ CUTHAIM3AINH PEAECTBHO JOIYCTH-
MBIX KOHIICHTpAIUH a- U b-rydeit

[Tpubop 11 U3MEepeHus: CKOPOCTH BPAIICHUS IPUBOJIA PETUCTPUPYIOIINH,
YCTaHOBJICHHBIN Ha LIUTE.

Hanpumep: BTopuuHbIi Npubop TaxoreHeparopa
[Tpubop s U3MepeHus: HECKOIBKUX Pa3sHOPOIHBIX BEIMYUH PETUCTPUPY-
FOIINI, YCTAHOBJICHHBIN 10 MECTY.

Hanpumep: camonunymmii 1udpMaHoMeTp-pacxoioMep ¢ TOTOTHUTEIbHOMI
3anuchio naBieHus. Haanucs, pacin@poBbiBaoIlyto U3MepsieMble BEIH-
YHHBI, HAHOCST CIIpaBa oT mpubdopa

[Tpubop a1 u3MepeHust BA3KOCTH PacTBOPA MOKA3BIBAIONINMN, YCTAHOBIICH-
HBIU 10 MECTY.

Hanpumep: BUCKO3UMETP NOKa3bIBAIOININ
[Tpubop 11 n3MepeHust Macchl IPOAYKTA MMOKA3bIBAIOLINI, C KOHTAKTHBIM
YCTPOMCTBOM, YCTaHOBJIEHHBIH 110 MECTY.

Harpumep: ycTpORCTBO 3JIEKTPOHHO-TEH30METPUUECKOE, CUTHAIIU3UPYIO-
niee

[TpuGop 1y KOHTpOJIs moracanus (hakesna B meun OeCIHIKalbHBIN, C KOH-
TaKTHBIM YCTPOWCTBOM, YCTAHOBJICHHBIM HA LIUTE.

Hanpumep: BTopudHBIH Mprbop 3anaibHO-3alIIUTHOTO ycTpoiicTBa. [Ipume-
HEHHE PE3epPBHON OYKBHI B TIOJDKHO OBITH OTOBOPEHO Ha IMOJIE CXEMBI
[TpeoOpasoBarens curHaia, yCTaHOBJICHHBIHN Ha MUTe. BXOMHOM curHan
ANEKTPUYECKUI, BBIXOJHON CUTHAJ TOXKE AIEKTPUUIECKUH.

Hampumep: nmpeoOGpazoBaTeiib M3MEPUTEIBHBIN, CITyKaIUN TSl peoOpas3o-

BaHUA T.3.A4.C. TCPMOMCTpPA TCPMOIJICKTPUUICCKOTO B CUTHAJI ITIOCTOSAHHOT O
TOKa
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48 @’ /€ Hpeo6pasoBaTeJ1vb CHTHaJIA, EICTaHOBJIeHHHﬁ 110 Mecty. BXoHOM curnai
ITHEBMAaTUYECKUH, BBIXOAHOM - AJIEKTPUUYECKUI
X BoruncnuTenbHOE YCTPONUCTBO, BBINOIHSIONIEE (PYHKIIMIO YMHOXKEHUSI.

49@

Harmpumep: MHOXXHTEINb Ha TOCTOSIHHBINA K03 durment K
ITyckoBas anmaparypa Ji1sl yIIpaBJI€HUs IEKTPOABUraTesIeM (BKIIOUEHHE,
BBIKJTIOYEHHE HACOCA; OTKPBITUE, 3aKPHITHE 3aABHKKH U T.JI1.).
2 O
HarpuMmep: MarHuTHBIN ITycKaTellb, KOHTAKTOp U T.I1. [IpuMeHeHue peseps-
HO# OykBbI N JOKHO OBITH OTOBOPEHO Ha TI0JIE CXEMBI
Anmnaparypa, npeHa3HadYeHHasl UIsl py4YHOT'0 IUCTAaHIIMOHHOT'O YIIpaBiie-
HUS (BKJIIIOYCHHE, BBIKITIOUEHUE ABUTATENsl; OTKPBITHE, 3aKPBITHE 3aM0p-
51 @ HOT'0O OpraHa, U3MEHEHHE 3a/laHusl PETYJIATOPY), YCTAHOBJICHHAS Ha IIUTE.
Hanpumep: KkHOIKa, K04 yIpaBiIeHUS, 3a1aTUYUK
Annaparypa, npeaHa3HayeHHas JUisl py4YHOr0 JUCTAHIIMOHHOIO yIIpaBJie-
HUsl, CHAOXKEHHAasl yCTPOMCTBOM I CUTHAJIM3ALMHY, YCTAHOBJIEHHAs Ha
59 @ [IUTE.
Hampumep: KHOIIKa CO BCTPOCHHOM JIAMITOYKOM, KJIFOY YIIPABIEHUS € ITOA-
CBETKOM U T.II.
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