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BBEJIEHME

Tema 1.5. TIM 01. MJIK 01.01. «ABToMaTnka W TeJEeMEXaHHMKAa CHUCTEM Ta30CHAOKCHUS»
npeIHa3HayeHa NI peaju3allid TOCYJapCTBEHHBIX TPeOOBaHUI K MUHUMYMY COJIEp)KaHUS U
YPOBHIO TIOJITOTOBKH BBIMYCKHUKOB MO crneruaibHocTH 08.02.08 «MoHTax M SKCIUTyaTalus
o00OpyZOBaHHS W CHCTEM Ta30CHAOKEeHHs» U  sBiIsgeTca 0a30BO B TOJTOTOBKE
po(heCCHOHATLHOTO CIIEIUAIKICTA IO IKCIUTyaTallud 000pyA0BaHUS U CHCTEM Ta30CHA0KCHHSI.

Tema 1.5. IIM 01. MJIK 01.01. «ABToMaTrnka W TeleMeXaHHWKa CHCTEM Ta30CHAOKCHUS
SBIISIETCS CIELMATbHOW, HMEeT MPAKTUYECKYI0 HANpaBIEHHOCTh W H3y4yaeTcsl B TECHOU
B3aMIMOCBSI3M C JPYTUMH CICIUATBHBIMU JUCHUTUTHHAMHA: « a3uuImpoBaHHbIE KOTEIHHBIC
arperatb», «JKCIUTyatanuss 0OOpYyJIOBaHHMS M CHUCTEM Ta3ocHaOxkeHus», «[a30Bble ceTH U
YCTaHOBKMY, «CKUKEHHBIC YTIIEBOIOPOIHBIC Ta3bD».

[Ipu mpoBeneHUM MpakTUYECKUX pPAOOT oOydaromuecs 3HAKOMSTCS C YCTPOMCTBOM H
MPHUHIIATIOM JICHCTBUS TPHOOPOB, MPUMEHSIEMBIX B Ta30BOH OTPACIIH.

Hean u3yueHusi AUCHUNJINHBI:

OOyueHre O0OydYarOIMXCS OCHOBaM CHCTEMBbI aBTOMATHYECKOTO pETyJMpPOBAaHUS B
ra3oCHa0XCHUH;

3agayum Kypca:

N3yyeHre OCHOBHBIX 3aKOHOMEpPHOCTEW HAIEKHOW pPabOThl CHCTEMBI ABTOMATHYECKOTO
peryJIMpoBaHUS B Ta30CHAOKEHWM, pA3BUTHE HABBIKOB CAMOCTOSITCIIBHOTO  PEIICHHS
MPAKTHYECKUX 3a7ad.

Komnerenuuu, npuodpereHHbie o0y4aomumucs B npouecce ocsoenust Temsr 1.5. ITM 01.
MJIK 01.01. KABTOMATHKA U TeJIeMeXaHUKA CUCTEM Ia30CHAOKEHUD):

- IPEACTABIECHUE O POJIH CUCTEMBI aBTOMATHYECKOTO PEryJIUPOBaHUS B CUCTEME ra30CHA0KEHHUS;
- IpeICTaBJIEHUE O HA3HAYEHUH TEIEMEXaHUUECKON CUCTEMbI B Ta30CHA0XKEHUN;

- YMEHHUE TI0 CXeMaM  OXapaKTepHU30BaTh MPHUHIIMI JEHCTBUS aBTOMATUYECKU JAEUCTBYIOIINX
YCTPOMCTB B ra30CHA0KEHUY;

- HaBBIKU TOJIb30BAHUS JUArHOCTHYECKUMHU MPUOOpaMHu.

1. Ilepeyensb TeM AJ1 H3y4eHHUsI 110 BCeM pasiesiam

Ne Tema Coaepxxanue Kox-Bo
n/n 4acoB
1. | Tema 1:

Lenu v 3agaun
JTUCITUTIIMHBI « ABTOMAaTHKA
U TCIICMCXaHHNKa CUCTEM

razocHa0xeHus» . OCHOBHBIE 2
METpPOJIO-
TUYECKHE ITOHITHUS. [TorpemHocT U3MepeHU, MPUIUHBI
BO3HUKHOBEHUS MTOTPEITHOCTEH.

2. Tema 2:
Cnyx0a wmeTponoruu, eé€ 2
3a1a4d, METOIBI U CIIOCOOLI
U3MEpEHUS

3. Tema 3.Crioco6s!1 1 MeTonbl | 3ydyeHue ycTpoiicTBa U MpHHLIUIIA 2
W3MEPCHHS TeMIIe- JIEHCTBHSI MAHOMETPUUYECKHUX TEPMO-
paTypsbl. METpOB.




Tema 4:
W3mepenue naBneHus
U pa3peKeHusl.

Tema S:
N3mepenue pacxona
rasa.

Tema 6:
N3mepenue ypoBHS
JKAIKOCTH.

Tema 7:
Kontpoinb
KayecTBa rasa.

coCTaBa n

Tema 8:
Perynsaropsl JaBIICHUS
IIPSIMOTO
JNEUCTBUA. Perynsaropsl

JTABJICHUS] HETIPSMOTO JeH-
CTBUA.

Tema 9:
ABTomarusanus Obl-
TOBBIX I'a30BbIX YCTa-
HOBOK. ABTOMAaTHKa
KOTCJIBHBIX yCTaHOBOK.

N3yueHne yCcTpoNCTBA U IPUHIIAIIA
JeMcTBUS NPYKUHHBIX MAaHOMETPOB.

N3ydenue ycTpoiicTBa U PUHIUIIA
JIEUCTBUS POTALIMOHHOTO Ta30BOI0
CYETUHKA.

N3yueHne yCcTpoNCTBa U IPUHIIAIIA
JeHCTBUSL YPOBHEMEPOB.

N3yueHne yCcTpoNCTBA U IPUHIIAIIA
JENCTBUS ra30aHaIn3aTOpa METaHa
nopratusHoro TI'C-3M.

N3ydenue ycTpoiicTBa U PUHIUIIA
neiictBud razoananusaropa [II'A — 5.
N3ydenue yCcTpoiicTBa U PUHIUIIA
JENCTBUS UHINKATOPA - TEYEUCKATEISI
T - M.

N3yueHne yCcTpoNCTBa U IPUHIIAIIA
JIEHCTBUS CUTHAIM3aTOpa B3pBIBOOIIAC-
HBIX TapoB U razoB «Curnan — 02».

N3ydenue ycTpoiicTBa U MPUHIUIIA
JIEUCTBUS PETYJISITOPOB NABICHUSA MPS-
MOTO OE€HUCTBUA.

N3ydenue ycTpoiicTBa U MpUHITUIIA
JIEACTBUSI PETYJIATOPOB J1aBJICHHUS
HEMPSIMOTO JEHUCTBUSA.

N3yueHne yCcTpONCTBA U IPUHIUIIA
JEHUCTBUS aBTOMAaTUKH ITPOTOYHBIX
BOJIOHArpeBaresel U KUMATUIBHUKOB.

N3y4eHnue ycTpoiicTBa U MPUHLINIIA
JIeMCTBUS TeuercKaTessl JOB3PhIBHBIX
KOHIIEHTpalui roprounx razos TUI-2.




10. | Tema 10: YcioBHbIE 0003HAYECHNUS B (PYHKIINO-
MeTobl ¥ CITIOCOOBI HAJILHBIX CXEMaX. 2
nepeadu u mpruemMa
uH(bOpMaLUuU AJs
yIpaBJICHUs, KOHTPOJIS Ha
paccTosiHUU 332 00BEKTaMHU.

11. | Tema 11: JlelicTBUS TUCTIETYEPCKUX CITY KO
Jucneruepckoe 2
yIpaBJiieHue 1 coop

MH(POPMALIMOHHBIX JaHHBIX

HUTOTI'O: 22

2. Conepxxanue IUCHUNINHBI

OCHOBHBIE BOIIPOCHI pa3/ieIOB U TEM Pa3/I€iOB.

Tema 1: llenu u 3aga4n TUCHHUIUTMHBI « ABTOMaTHKa U TEICMEXaHUKa CUCTEM T'a30CHA0KCHH.
OCHOBHBIE METPOJIOTUYECKUE TIOHATHUS

3anayu metposioruu. CTpyKTypHBIE 2JIEMEHTBI METPOJIOTHH.

OOBEKTHI METPOJIOTUH: BEIUYHHBI (PU3UUECKUE U HePHU3NuecKue. XapaKTepUCTUKA BETUYMH:
pa3Mep M pa3MEpHOCTb. 3HAUYEHHUS HW3MEPSEMBbIX BEIMYMH: HUCTHHHBIC, JEHCTBUTENIbHBIE,
dakTuyeckue.

Opranu3zaius METPOJIOTHYECKOTO HA[30pa 32 U3MEPEHUSIMU, COCTOSTHUEM CPEJICTB U3MEPEHUS.
[Topsinok npoBeeHus MOBEpKU IPUOOPOB.

Cy0mbektbl MeTposoruu: I'occrangapt Poccun, rocy1apcTBEHHbIE Hay4HbIE METPOJIOTHYECKHE
LEHTPBI U CTykKObI, MEXTyHapOAHbIE MeTposioruueckue opranuzauuu (MBMB, MO3 u np.).
Tema 2: Ciryx0a MeTpoJI0THH, €€ 3a1a4u, MeTOAbI M clIoco0bI M3MepeHusi. Cpenctea u
METO/Ibl U3MEPEHUH.

Bunsl n3mepenuii, cpeacTBa U3MEpEHUil: onpeaeneHne, KiracCupuKams, Ha3HaueHHe.

Mertoabl U3MepeHUi, UX KinaccuuKalys, KpaTkas xapakrepuctuka. [Ipenmymectsa u
HEJIOCTAaTK! Pa3HBIX METOIOB. BEIOOP METOIOB M3MEpEHUIA.

[Ixanel u3mepenni, ux onpeaeneHuss. GakTopsl, BIAAIOIINE HA PE3yIbTaT U3MEPEHUIA.
[TorpemHocTs U3MEPEHUH, UX KIIaCCUPUKALIUS.

CaMOKOHTPOJIb: .

1. Yro uzyuaet metponorus’?

2. YUto Takoe uzmepenue?

3. Uto Takoe ¢uznueckas BeInunHa?

4. Yro Takoe MorpemHocTb U3MepeHus?

5. Kak MOXHO 0XapakTepHu30BaTh TOUHOCTb U3MEpPEHUs?

6. UTto Takoe 3TaJIOH €IUMHUILI BEIUUYHHBI?

7. Uem XapakTepu3yeTcsi €AMHCTBO H3MepeHHMH coriacHo 3akoHy P® «O6 obecneueHun
€IMHCTBA U3MEPECHUIN»?

8. B ueM 3axirodaercs IOBEpKa CPECTB U3MEPEHUI?

9. Yto Takoe UCTUHHOE 3HaYeHHE (PU3NUECKON BETUUNHBI?

10. Yro Takoe neicTBUTENIbHOE 3HAUEHUE (PU3NUECKON BETUUUHBI?




11. Uto noHumMaercs noJl TEPMUHOM «KOCBEHHBIE U3MEPEHUS»?

12. Yem xapakTepHu3yOTCs NPSIMble U3MEPEHHUS?

13. Kak MO’KHO 0XapaKTepu30BaTh CPEJCTBO U3MEPEHUI?

14. Kak MOXHO O0XapaKTepu30BaTh H3MEPUTEIHHBIA TpUOOp?

15. Kak MOXHO OXapaKTepu30BaTh KJIaCC TOYHOCTH U3MEPHUTEIIBHBIX TPHOOPOB?

16. Kakue yupexnenus BxoaaT B coctaB ['ocymapctBeHHoil Metposnoruueckoir CiryxObl
(I'MC)?

17. B yem 3axmoyaercs CyTh rOCyAapCTBEHHOIO METPOJIOTHYECKOr0 KOHTPOJIS 3a CPEeACTBAMHU
U3MEpPEHU?

18. B uem 3axitoyaercs KanuOpoOBKa CPEACTB U3MEPEHUS?

19. B yem paznuune BeMUINH GU3NIECKUX W HEPU3NIECKUX?

20. Kakue (hakTopbl BIUSIOT HAa Pe3yIbTaThl U3MEPEHUIT?

Tema 3: U3mepenue temMneparypsl.

Knaccudukanus cpencts u3MepeHHs TemmepaTypbl. TemmepaTypHble IIKanbl. MeTonbl
MU3MEpPEHUS  TeMIEparypbl.  TepMOMETpbl  pacIIMpEHHs:  JKUAKOCTHBIE  CTEKISHHBIC,
IIaTOMETpudeckne, OumMmertaummdeckuwe. [lpuHiunm wx  paboThl, TpaBWiIa  MOHTaXa.
ManomeTpuueckue TepMOMeTpbl. KOHCTpyKLUS, NPUHIMI JIEHCTBHS, 00JacTb NPUMEHEHUs,
IpaBuia YCTaHOBKH, THIIBI MaHOMETPUYECKUX TEPMOMETPOB, BBIITYCKaE€MBbIX
OPOMBIIIJICHHOCTBI0.  TepmomnpeoOpa3oBaTtenu  CONPOTHBIEHHUsS, 0OO0NAacTh  NPUMEHEHHS.
KoHncTpykunu u npuHuun paboTbl TEpPMOMETPOB COIIPOTUBIICHHUS.

TepmonpeoOpazoBarenu snexTpudeckre. CyIIHOCTb SIBJICHUS TEPMOAJIEKTPOHHON SMHUCCHH.
Bunsr u KOHCTPYKLUHU TepMonap. Bropuunsie npruOOpPHI JIEKTPUIECKUX
TepMornpeoOpazoBaTeneii — MWIIMBOILTMETphl, noTeHunomerpsl tuna KCY. Konctpyxkiwus,
HIPUHLIUI PAOOTBHI.

OcobeHHOCTH OECKOHTAKTHOTO METOJa M3MEpeHUs TeMIepaTyphl, paJAMallMOHHBIE U
ONITUYECKHE MTUPOMETpPbl. MeToMKa MPOBEACHNUS TTOBEPOK U3MEPUTEIIBHBIX IPHOOPOB.

Tema 4: U3mepenne 1aBJIeHUS U Pa3peKeHUs.

[lonsiTne o0 naBneHUM W paspexeHuu. Buapl naBneHus. EnuHHULBI M3MepeHUs OaBICHUS U
paszpexxeHus. Metoasl u3MepeHus naBieHUs. JKHUIKOCTHBIE MAaHOMETPHI., TATOHAIIOPOMEPHI,
MaHOBaKyyMMETPbI, TPy30IMOPIIHEBBIE MaHOMETpPhl. MaHOMETpbl MpykuHHbIE TUIIOB OBM,
MTIL, MT, camonumymue MTC. DJIeKTpOKOHTaKTHBIE MPHUOOPHI, KOHCTPYKIHS, OO0JIACTbh
npuMeHeHuss. MaHoMeTpsl MeMOpaHHbIe. MaHOMETPHI C AUCTAHITMOHHOW TMepejaueil moKa3aHi.
[TpaBuia BEIOOpa, yCTAHOBKM MaHOMETPOB M UX TTOBEPKH.

Tema 5: U3mepenue pacxoaa rasa.

Knaccudukanus cpencts msamepenusi. IloHsTHe pacxoma M KOJUYECTBA Ta3a, €IUHMIIBI
u3MepeHus. MeTosibl u3MepeHus pacxoaa U KoiaudecTsa rasa. M3mepenue pacxozaa rasa, napa,
KUAKOCTH METOJIOM IEPEMEHHOro Iepemnana AaBieHHUA. OCHOBHBIE Y3Jbl PAaCXOJOMETPHOU
YCTaHOBKH, JApOCCENbHBIE ycTpoiicTBa M JuddepeHIranbHble MaHOMETPBI-PACX0IOMEPHI,
MemOpanHeie JIM, cunbQoOHHBIE, TMOKa3bIBAIONIMe, 3amuchiBatonue. [IpaBuma mombopa
nuadparm, 0COOEHHOCTH MOHTa)xka Auadyparm.

CKOpOCTHBIE CUETUMKU KpbUIb4aThle U TypOuHHbIE. OOBbEMHBIE Ta30Bble cUeTYMKH THMa PT,
CUETYUKU JJI1 KOMMYHaJIbHO-OBITOBBIX NPEANPUIATUN U UHIWBUIYAIbHBIX TOTPEOUTENCH.

Tema 6: VI3mepeHue ypoBHsI JKUAKOCTH.

[TpuGopsl ans U3MepeHusl ypoBHS KUAKOCTeH. BuiyanbHble BOJOYyKa3aTelbHbIE MPUOOPHI.
IlonnaBkoBbIE ypOBHEMEpPBI M CUTHAIU3ATOPBL. [MAPOCTATHYECKUN U IbE30METPUYECKUNA
METOJIbl Hu3MepeHus ypoBHA. [loHSATHE 00 3JIEKTPOHHBIX M PAJAMOAKTUBHBIX YpOBHEMEpax.
TexHuka 0€30MaCHOCTH MPHU paboTe ¢ Mpudopamu.

Tema 7: KoHTpOJIb COCTaBa M KauecTBa rasa.

Meroasl  ompenencHus  IOJHOTBI  CTOpaHMs — TOIUIMBA.  XHMMHYECKUH  IEPEHOCHOMN

ra3oaHagu3aTrop, MNPUHLUI pPAOOTHL. ODJEKTPUYECKUE Ta30aHANIM3aTOPbl JIA OMNpEeesICHUs



BOJIOpOJla, METaHa B ra30BbIX cMecsX. VckaTenb nmoBpexaeHus] BHYTPUAOMOBOTO ra3o0npoBO/a.
KoHcTpykuus, npuHIun AeCTBUS.

WNurepdepomerprr Tuna LIM. BeicokodyBCTBUTEIbHBIE Ta30MHIAMKATOPHl M CHUTHAINU3ATOPBI.
Y CTpoicTBO, MPUHIMIT AEHCTBUSA.

["a30aHanM3aTOPBI-CUTHAIN3ATOPHl B3PHIBOONACHBIX KOHIIEHTpALUil, YCTPOWCTBO, MPUHIUI
neiictBus. [lpaBuna paGoTel ¢ mpubopamMu MO KOHTPOJIO COCTaBa M KadecTBa rasza. TexHuka
0e30MmacHOCTH MpHU padoTe ¢ npudopamu.

CaMOKOHTPOJIb:

. Uro xapakTepusyeT TemnepaTtypa?

. Kakue cymiecTBy1oT mKaibl Jisl ©3BMEpPEHUs TeMIiepaTyp?

. Kakue cymectBytoT npuOopsbl 1151 USMEPEHUS TEMIIEPATYPbI?

. UeM 00yCIIOBICHO MPUMEHEHUE PTYTH B TEPMOMETPaX pacIIupeHus?

. Kakum 06pa3oM TepMoOMeTpbI paclIMpeHusl yCTaHABIMBAIOTCS Ha TPyOOnpoBoaax?

. Kakue Bubl TEpMOMETPOB pacIIUPEHHUs Bbl 3HAETE?

. Ha kakyto rimyOuHy ycTaHaBIMBAETCSl TEPMOMETP pacIIUpeHus B TpyOorpoBoie?

. Uro takoe nasienne? Kakue ObIBarOT BUIbI 1aBICHUNA?

10. B kakux enauHHIIAX U3MEPSIETCS AaBJIeHHE (pa3pexeHue)?

11. B ueM 3aknroyaeTcss IPUHIUN ACUCTBUS MaHOMETPUYECKOr0O TepMoMeTpa’?

12. KakoBbI paBuiia yCTAHOBKM MAaHOMETPUUYECKUX TEPMOMETPOB?

13. Ot kakux (hpakTOpPOB 3aBUCUT BETMYHHA THAPOCTATUUECKON MOTPEIIHOCTH B
MaHOMETPUYECKUX TEPMOMETPaX?

14. B ueM 3akiro4yaeTcsi IPUHIUI AEUCTBUS TEPMOMETPOB CONPOTUBIICHUSA?

15. B yem 3akirogaeTcsi IPUHITUI ASUCTBUS TEPMOIIAphI?

16. B ueM 3axirodaeTcsi IPUHIUI ACWCTBUSA MUPOMETPOB MPH OECKOHTAKTHOM M3MEPEHUU
TeMIEepaTypbl?

17. B ueM 3aknro4aeTcsi IPUHIMI ACUCTBUS IPYKUHHOTO MaHOMeTpa?

18. B ueM 3aximroyaeTcs NpUHLUI AEUCTBUS POTALIMOHHOIO CUETYUKA ra3a?

19. [ToueMy poTalMOHHBIN CYETYMK ra3a HE UMEET JUHAMHYECKON MOTPEITHOCTH?

20. YTo XxapaKkTepu3yeT ypOBEHb )KUJIKOCTH?

21. Kakue cymecTByIOT BU/Ibl YPOBHEMEPOB?

22. KakoBo Ha3zHaueHue razocurnanusaropa TI'C-3M?

23.Yto B razocurnanuzarope TI'C-3M npuMeHeHO B KaueCTBE YyBCTBUTEILHOIO AJIEMEHTA,
pearupyroero Ha KOHIEHTpaLu MeTaHa?

24. Kakue BHUIbI CUTHAJIM3AIMH TIperycMOTpeHbl B ipuodope TT'C-3M?

25. Kakwue neiicTBust HEOOXOIMMO IPOU3BECTH /IS 3aIIMCH B ITAMATH Ta30aHAIN3aTOPA
nHppakpacHoro [1I"A u3mMepeHHON KOHIIEHTPAIIMH Ta3a MOCJIC 3aBEPIICHHS ITUKIa U3MEPEHUA?
26. Kakum 00pa3oM ocyIecTBIIsieTCs MpoAyBKa qaTdynkos rnpudopa I1I'A koHTpomupyemoit
cMechro?

27. Jlns Kakux 1enel npegHa3HaueH nHAMKaTop-Teuenckarens UT-M?

28. Ilo kakoMy rasy npou3BOJIUTCS KOPPEKTUPOBKA YyBCTBUTEILHOCTH UHIMKA-
Topa-Teuenckarens UT-M?

29. B ueM 3akio4yaeTcsi TEPMOXUMHUYECKHUH mpuHIM padotel UT-M?

30. Moxet 11 nHaukarop-Teuenckarenab M T-M ocyiecTBiasTh HENPEPHIBHBIN KOHTPOJIb
COJIepKaHUs TOPIOYHX T'a30B B BO3/lyXe pabouei 30HbI U OTKPBITHIX IJIOMAA0K?

O 0N B W —

Tema 8: Peryasitopbl n1aBJjieHUs] NPAMOTo AeiicTBUA. Perysitopbl 1aBJjieHHs] HENPSIMOIO
aefcTBUs.
ABTOMaTHYECKOE M HEaBTOMATHYECKOE peryiupoBaHue. Peryiaupyemelii 0OBEKT, OCHOBHBIE
CBOICTBa OOBEKTOB pEryJUPOBaHUS: E€MKOCTb, CaMOBBIpABHHBaHHE, BpeMs pasroHa,
3anasaeiBanue. Knaccudukanus peryistopoB, OCHOBHBIE 3JIEMEHTHI PETYIISITOPOB.



XapakTepHuCcTUKa PETyJISITOPOB JaBJICHUSI IPSMOT0 AeUCTBUA. PerynsTops! qaBieHus JUisl TapoB
cxmxenHoro raza P/, PJICT". KoHcTpyKius, OpUHLIMI 1€HCTBHUS.
Hasnauenue u paboTa HaXOIAIIMXCS B dKCIUTyaTaruu peryiastopos P/1-32M u P/I-50M.
KouncTpykuus, mpenensl HACTPOilku, ocobeHHOCTH B pabore perynstopoB Tuma PJIHK-400,
PACK-50, PAI'1-20.
XapaKkTepuCTUKa pPETyJISITOPOB [ABICHHs HENPSAMOro JEHUCTBUA. PeryisaTopsl NUIOTHBIE,
0COOEHHOCTH UX PaOOTHI.
KoHcTpykuus, npuHIMIT pabOThl HAXOAALIMXCS B SKCIUTyaTalluu PEryJIsTOpOB
PAVK-2M, PIIBK-1, P/IBK-1I1.
MonepHu3aius razoperyiasTopHoro odopyaoBanus ¢ perynsropamu PJII-50, PIAT-80, PII-
150. KoncTpykuus u pabota perysisiTopoB 3TOH CEpuUu.
DNEKTPUYECKHUE PETYIIATOPBI.
Perynsaropsl cepun P25, PC29. CtpykTypHas cxema perysisitopa, IpUHLIUI padoThl.
HcnomHUTENbHBIE MEXaHU3MBI U PETYJIMPYIOILNE OPTaHBbI.
Knaccudpukanus HMCHONHUTENBHBIX MEXaHU3MOB IO POAY HCHOJIb3yEMOW SHEPrHUu.
DIIEKTpUYECKHE UCTIOTHUTENbHBIE MeXaHu3Mbl Tuna MOII, MDO, MOK.
[IHeBMaTHyecKkue U rUApaBIMYECKUE MCIIONHUTEIbHbIE MeXaHn3Mbl. Kitananel perynupyroune
C pbplHaxHbIM npuBofoM. Kiamanel perynmupyromme ¢ 3neKTponpuBogoM. KianaHsl
COJICHOUJIHBIE, 3allOpHbIe, OTceuHble. [IpenoxpanutensHo-3anopHslii kiaanad tuna KI13-50.
KoHcTpykuny, mnpuHOUO — JEHCTBUS  OCHOBHBIX — WCIOJHUTEIBHBIX ~ MEXaHH3MOB U
PeryIMpyIoIMUX OPraHoB, paBuja paboThl ¢ HUMHU.
CaMOKOHTPOJIb:
1. KakoBo Ha3HaueHHWE aBTOMATHYECKOIO pEryjsTopa [JaBi€HHs ra3a B CHCTEME
ra3ocHa0XeHus?
2. I3 KakuX OCHOBHBIX y3JI0B COCTOUT PETYJIATOP AABJIECHUS T'a3a MPsSMOro 1eUCcTBUsA?
3. B ueM KOHCTPYKTMBHOE OTJIMYNE PETyJATOpa JaBJICHUS HENPSAMOIO JEUCTBUS OT PEryisTopa
JABJICHMSI IPSIMOTO IENUCTBUSA?
4. Kakum ob6pazom B perynsaropax aasienus PJ[-30M u PJ/I-50M M0kHO U3MEHHUTH MPOITYyCKHYIO
CHOCOOHOCTH?
5. Kakoe yctpoiicTBo nmeetcs B perynsatope aasieHus raza PJIHK-400 qs copoca raza B
atmochepy?
6. Kakum oOpazom perymstop naeienust raza PJ[-32M pearupyer Ha TOJHOE OTCYTCTBHE
pacxoja rasa B cetu?
7. Kakum 00pa3oM peryssTopsl JaBJIE€HUs raza MpsSMOro JEeHCTBHUsS HACTPAaWBAIOTCSA Ha pabouee
nasieHue?
8. B duem 3akmrouaercs mpuHUMN AecTBUS peryistopa gasiaenus PICK-50?
9. Kakue ycTpoiicTBa COeIMHEHBI U HE3aBUCUMO padoTaloT B peryistope nasienus raza PJIHK-
400?
10. KakoBa poib peryiMpyrolMx OpPraHOB M HCIHOJIHUTEIBHBIX MEXAaHHU3MOB B CHCTEME
ra3ocHa0xeHus?
11. YTo KOHTpOIMPYIOT NpEAOXpaHUTENbHO-3an0pHbIe Kianansl [IKH u ITKB?
12. KakoBo Ha3HaueHue KianaHa-otcekarens Ay — 507
13. Kakne aBTOMaTHYECKU AEUCTBYIOLINE YCTPOICTBA BXOAAT B cocTas I'PI1?
14. KakuMm 00pa3oM K1armaHbl MOAPA3ACIISIOTCS 110 POy ACHCTBUSA?
15. KakoBa mocnenoBaTeNbHOCTh — CpabaThIBaHUS — MPEAOXPAHUTENIBHO-COPOCHOTO U
IIPEIOXPaHUTEIBbHO-3AII0PHOTO KJIallaHOB?
15. Kakue napaMeTpsl KOHTPOJIMPYET NPEIOXPAHUTEIBHO-3AI0PHBIN U IPEAOXPAHUTENBHO-
cOpOCHO¥ KJIanaHbl?
16. Kakum 00pa3oM MpOMCXOIUT HKCIUTyaTalus ra30BOro 000pyJ0BaHUS B ONTHUMAIbHbIX
pexumax?
17. C noMo111b0 KaKUX YCTPONCTB IPOUCXOANT PETYINPOBAHUE JaBICHUA ra3a’?
18. Kak MOKHO 0XapaKTepHU30BaTh «OOBEKT PETYIUPOBAHUS» ?



19. Kak MO’XHO 0XapaKTepH30BaTh «EMKOCTb O0BEKTa»?
20. Kak MO>XHO 0XapaKTepu30BaTh «CaMOBBIPABHUBAHUE O0BHEKTa»?

Tema 9: ABTOMaTH3aMs OBITOBBIX T'a30BBIX YCTAHOBOK. ABTOMAaTHKA KOTEIHHBIX YCTAaHOBOK.

ABTOMaTHKa €eMKOCTHBIX U MIPOTOYHBIX BOJOHArpeBareiel, KUISTUILHUKOB.

Komonka BIII-23 ¢ aBromaTtukoi, pabora cucrembl. HasHadeHWe W TPUHIMIT JCHCTBHS
ABTOMATHKH IIJIUT NOBBIIIEHHONW KOM(OPTHOCTH.

[IpaBuia TeXHHMKM O€30MACHOCTH MpHU BKCIUTyaTallUd Ta30BbIX NPUOOPOB U YCTPOWCTB.
Ha3naueHue cuctembl aBTOMAaTHKHM PETyJIUpOBaHMS MU OE30MAaCHOCTH KOTENbHBIX YCTaHOBOK.
ABTOMaTH3aIMs TOJIHAsA, KOMIUIEKCHAs M 4YacTU4Has. Perynupyemble mapameTpbl KOTEJIbHBIX
YCTaHOBOK.

Cxembl aBTOMaTHKH MapoBbIX KOTIOB. [1opsiiok cocTaBIeHUs cXeM.

CxeMbl aBTOMAaTUKH BOAOTPEHHBIX KOTIOB. [Iyck M ocTaHOBKa aBTOMaTH3HMPOBAHHOI'O KOTJIA.
Ha3nauenue y3510B aBTOMaTUKU U IPUHLIKI UX PaOOTHI.

ABTOMAaTHYECKUH PO3KUT TA30TOPEIOYHBIX YCTPOMCTB M KOHTPOJIb HAIUYUs IUIAMEHU
3amajpbHUKAa W Ta30ropeiaoyHoro ycrtpoiictBa. TexHuka O€30MacCHOCTH MpPHU SKCIUTyaTalluu
ABTOMATHKH KOTEJIbHBIX YCTAHOBOK.

Tema 10: Mertoabl um cmoco0bl mepeaayum W npueMa HMHEPOPMANMH AJsl YNPABJICHHS,
KOHTPOJIA HA PAcCTOSIHUM 3a o0bekTaMu. [IpaBuiia Bpino/iHeHHsA QYHKIMOHAJIBHBIX CXeM
aBTOMATH3aLMM.

@OyHKIMOHANBHBIE CXEMbl aBTOMaTH3alMU. 300paxkeHue anmapaTtoB W TEXHOJIOTMYECKHX
JTWHAK. YCIIOBHBIE OOO3HAYEHHUSI PETyNHPYEMBIX MapaMeTpoOB W H300paKeHHe NPHUOOPOB B
cxemMax. OCHOBHbIE TpaBWJIa BBIIOJHEHUS CXEM aBToMaru3auuu. llpumepsl mHoOCTpoeHus
(YHKIMOHAJIBHBIX CXEM aBTOMATUYECKOTO KOHTPOJISI U PEryIMPOBAHUS.

CaMOKOHTPOJIb:

1. Kakue GpyHKIMY BHIIOIHIET aBTOMAaTHYECKOE PETYIHUPOBAHUE?

2. Ilo xakoMy napamMeTpy OLIEHUBAETCs KauyeCTBO pabOThl CUCTEMBI aBTOMaTHYECKOTO
peryiaupoBaHus?

3. UeM ompenensiercss HaACKHOCTh CUCTEMbI ABTOMAaTHYECKOTO PEryJIMPOBaHUs?

4. B yeM 3aKii04aeTcsi MPUHIIMIT aBTOMATHKH OBITOBBIX T'a30BBIX IUTUT MTOBBIIIEHHON
KoM@opTHOCTH?

5. Jlns Kakux 1esel npeiHa3HauyeH CUTHAJIN3aToOp B3PhIBOOIIACHBIX Ta30B U napoB « CUrHai —
2»7?

6. Ha kakoMm mpuHIIMIIE OCHOBaHA pab0OTa CUTHAIM3AaTOPa B3PHIBOOMIACHBIX T'a30B U M1apOB
«Curnan — 2»?

7. B uem 3akimrouaeTcst TpeOOBaHUE TEXHUKH O€30MIaCHOCTH MPH HKCIUTyaTallul CUTHAIN3aTopa
«Curnan- 2»?

8. Koppekuus «Hyns»» curianuzaropa « CUrHan — 2» NpoBOJUTCS B IPUCYTCTBUM UJIH B
OTCYTCTBUM FOPIOYHX ra30B B MECTE PACIIOJIOKEHHSI JaTUUKa?

9. B uem 3akimrouyaercst npuHIMN AeiicTBUs Teuenckarens TUL — 27

10. KakoBo Bpems cpabateiBanus Teuenckarens TULT — 2 mpu oOHapyXeHUU yTEUKH raza?
11. KakoBo Ha3HaueHuEe CbeMHOTI0 30H1a B Teuenckarene TUI - 2?

12. Kak Benet cedst reuenckatens TUD — 2 mpu oOHapy KEHUN 3HAYUTEITLHON YTEUKH raza?
13. Ecnn anexTpudeckas 1enb B pudope HeucrnpaBHa, To Kak Ha 310 pearupyet TUL — 27
14. Kakum o6pa3zom nposepsieTcst paboTocnocooHocTh Teuenckatens TUT — 27

15. Kakoe ycTpoiicTBO HaxX0AUTCSI B CbeMHOM 30H 1€ Teueuckarens TULT — 27

Tema 11: /Imcmerdepckoe ynpabjeHHe W cO0p HHPOPMALMOHHBIX AaHHbIX CucTeMa
TeJleMEeXaHU3allu1 B Ta30BOM XO3SMCTBE.

OOue mOHATHS W ompejaeieHus. TpeOoBaHuUs, MpPeObSBIsEMbIE K  CHCTEMaMm
TeJIEMEXaHU3allui B Ta30BOM Xo3skcTBE. Ha3HaueHWe cucTeM TeleMEXaHUKU. Y CTpOHCTBA



TEJIEMEXaHUKU, CTPYKTYpHBIE CXEMbl. DJEMEHTbl CHUCTEM TEJIEMEXaHUKH: KaHallbl CBS3U, HX
Ha3Ha4YCHHUE.

Jucneruepuszanusi W OpraHu3anusg JAMCIETYEPCKOM  CIOyKObl  Ta30BOr0  XO3HCTBa.
ABTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS.

OOue moHATHA 00 aBTOMATH3MPOBAHHBIX CHCTEMaxX VYIPABICHUS TEXHOJIOTUYECKUMHU
nporneccamu  (ACYTII) B  cucremax razocHaOxeHus. DyHKIMH U CTPYKTypa
ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHHUS.

CaMOKOHTPOJIb:

1. Kak MOXHO 0XapakTepHu30BaTh «CUTHA) B CUCTEME aBTOMaTHYECKOTO PETyINPOBaHUA?

2. Kak MOXHO oOXapakTepu3oBaTh «CHTHaJl Ha BXOJE€» B CHCTEME aBTOMATHYECKOTO
peryiupoBaHus?

3. Kak MOXHO OXapakTepu30BaTh «CUTHAJ Ha BBIXOJE» B CHCTEME AaBTOMATHYECKOTO
peryiIupoBaHus?

4. KakoBa poJib TeJIEMEXaHUKH B CUCTEME aBTOMATHYECKOTO PETYIMPOBAHMS B ra30CHa0KeHUn?
5.Kakum o0pa3om BoccTaHABIMBAECTCS TOYHOCTh IEPEJAHHOTO COOOIICHHSI B TeIEMEXaHHUECKON
cucreme?

6. KakoBbI mociencTBus ASCTBYS IOMEX HAa CUTHAJ B TeJIEMEXaHUYEeCKOM cucteme?

7. B ueM 3akirouaeTcsi MOMEX0yCTOMYUBOCTh TEIEMEXaHUIECKON CUCTEMBI?

8. Kakue mapameTpsl B ra30CHA0KEHUH TOJIBEPTratOTCs TEJICU3MEPEHUIO?

9. Kakue koMaHIbl BO3MOXKHO TepeaaTh MOCPEACTBOM CUCTEMBI TEICYNPABICHUS PETYJIATOPY
nasienus B [ PI1?

10. KakoBbI MpUYUHBI BOSHUKHOBEHHSI TIOTPEIIHOCTHU TIPH Mepelaue CUTHAJA M0 KaHaTy CBs3u?

3. IlepeyeHb NpaKkTUYeCKUX PadOT MO BCceM pa3aeiam

Ne Tema HaumeHoBaHMe MPAKTHYECKOTO KoJu-Bo
n/n 3aHATHA 4acoB
1. | Tema 1:

Llenu u 3agaun
IUCHMINIMHBI « ABTOMaTHKaA
H TeJIEMEXaHHNKa CHCTEM
razocHa0xeHus».OCHOBHEIC | - -
METpPOJIO-
THYECKHE TTOHSATHS.

2. Tema 2:
Cnyxb6a wmetpomoruu, e€ |- -
3a7[a4M, METOILI M CIIOCOOBI

U3MEPEHUS
3. Tema 3.Crioco6s1 u Meronb! | I1.3 Ne 1 MoHTa:xk TepMoMeTpa,
U3MEpPEHUS TEMIIE- onpeesieHue TeMIepaTyphbl. 2
parypsl. N3yueHne yCcTpONCTBA U IPUHIUIIA
JIEACTBUSI MAHOMETPUYECKUX TEPMO-
METpOB.
4. Tema 4: I1.3 Ne 2 [IpoBepka MaHOMETPOB Ha
N3mepenne naBiaeHus rpy30nopIuIHEeBOM MaHoMeTpe. M3yueHue 2
U pa3pexeHUs. YCTpOICTBa U IPUHLINIIA

JIEHCTBUS PY>KMHHBIX MAHOMETPOB.
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Tema S:
N3mepenue pacxona
rasa.

Tema 6:
N3mepenue ypoBHs
KHUJIKOCTH.

Tema 7:
KoHntpois
KauecTBa rasa.

cocTaBa )51

Tema 8:
Perynstopsl JTaBJICHUS
MIPSIMOTO
JEUCTBUA. Perynsaropsl

JABJICHUS HETIPSAMOTO JEH-
CTBUSL.

Tema 9:
ABToMaTu3arus Obl-
TOBBIX Ta30BBIX YCTa-
HOBOK. ABTOMAaTHKa
KOTEJIbHBIX YCTAaHOBOK.

I1.3 Ne 3 MoHTaK 3JIEKTPOKOHTAKTHOT O
MAaHOMETPa Ha TPYOy M HACTPOHKa
npeaeoB cpadareiBanus. 3yuenue
YCTPOWCTBA U MPUHIIHAIIA

JENCTBUS POTALIMOHHOTO ra30BOr0
CYETUHKA.

I1.3 Ne 4 UccienoBanme cocTaBa rasa ¢
NMOMOIIBIO ra3oaHanu3aropa. syuenue
YCTPOWCTBA U MPUHIIMAIIA

JENCTBUS ra30aHaIN3aTOpa METaHa
nopratusHoro TI'C-3M.

N3ydenue ycTpoiicTBa U PUHIUIIA
nerictBud razoananusaropa [1I'A — 5.
N3ydenue ycTpoiicTBa U PUHIUIIA
JENCTBUS UHINKATOPA - TEUEUCKATEISI
HUT -M.

N3y4eHue ycTpoiicTBa U MPUHLINIIA
JIECTBUS CUTHAIM3aTOPa B3PBIBOOIIAC-
HBIX IIapoB U razoB «Curnan — 02».
N3ydenue ycTpoiicTBa U MpUHITUIIA
JENCTBUS TEUEUCKATENSI JOB3PBIBHBIX
KOHIIEHTpaluuii roptounx razos THUI-2.

I1.3 Ne 5 UcciienoBanue peryJisiTopoB
najgenus P1-80M u P/I- 32M./3yueHue
YCTPOMCTBA U IPUHLIUIIA IEUCTBUS
PEryJsTOpOB JABJIEHUS MPSMOIO JEHCTBHUA.
N3yuenue ycTpoicTBa U MPUHIKIIA
JIEHCTBUSI PETYJIATOPOB J1aBJICHUS
HEIPSIMOT'O JCHCTBUA.

I1.3 Ne 6 UccienoBanue peryJiupoBKH
nasjaenus Ha I'PIL.

I1.3 Ne 7 PacyeT u HacTpoOiiKa npejeyioB
cpadaorbiBanus II3K u IICK

I1.3 Ne 8 UcciienoBanue 3jieMeHTOB
ABTOMATHKHU OBITOBBIX I'a30BbIX
YCTaHOBOK. 3yueHue yctpoiicTBa u
MPUHIUIIA JCHCTBUS aBTOMAaTUKHU
IIPOTOYHBIX BOJAOHArpEBaTENIEH U
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KUIIATUIIbHUKOB.
I1.3 Ne 9 UccaenoBanue padboTsl
aBTOMaTH3aluu Kotiaa 3yueHue 2
YCTPOMCTBA U IPUHLIMIIA IEUCTBUS
aBTOMATHKH KOTJIOB.

10. | Tema 10: -
MeTo/bI ¥ CITIOCOOBI
nepeiayu u nmpruemMa
uH(bOpMaUu AJs
YIpaBIICHUS, KOHTPOJIS Ha
paccTosiHUU 332 00BEKTaMHU.

11. | Tema 11: I1.3 Ne 10 Dxckypcust Ha IPOU3BOACTBO. 2
JucneTuepckoe O3HakoMJIeHHE ¢ pabOTON AUCTIETUEPCKUX
yIpaBiieHue 1 coop CITy k0

I/IH(1)OpMaI_II/IOHHBIX JaHHBIX

HUTOI'O: 20

OcHoBHas JuTepaTypa

Kuaa B. A. ABToMaTHKa U TeJleMeXaHHUKa CUCTEM Tra3ocHa0xeHus — M: THDOPA-M, 2006
Bproxanos O. H., IlayxuaukoB A. U. OcCHOBBI 3KcIUTyaTanmi OOOpPYIOBaHHUS U CUCTEM
razocHa0xenus: - M: MIHOPA-M, 2005

Bproxanor O. H., Ky3nenos B. A. 'azudpunmpoBannbie KoTenbHbIe arperatsl: - M: MTHOPA-
M, 2007

JlonoJiHuTeIbHAS JIUTEpPaTypa

[TpaBuia TeXHUUYECKON SKCIUTyaTalluu U TpeOoBaHUs 0€30MacCHOCTH TPy/Aa B Ta30BOM XO3siiCTBE
Poccuiickoit ®enepanun — M: OBT, 2001.

[TpaBuiia 6e30macHOCTH B ra30Boi xo3siicTBe. — M: Henpa, 2001.

I'OCT 21.404-85. ABTOMaTH3aIHs TEXHOJIOTHIECKUX MTPOIIECCOB. Y CIIOBHBIE 0003HAYCHUS
npruOOPOB U CPENICTB ABTOMATU3ALIUHU B CXEM.

4. TpeGoBaHUSA K BHINOJHEHUIO KOHTPOJbHOMH PadoThI

[To maHHO¥W MUCHUIIIMHE BBIMOJIHAETCS OJHA KOHTpoibHas pabora. KonTpoawHas pabota
coctout u3 10 BapuanToB. Kaxkplii BApHaHT KOHTPOJILHON pabOThI COACPIKUT TPH BOITPOCA.

BapuaHT KOHTpOJIBHOW pabOTHI OMpeaenseTcs Mo IMOocieaHer mudpe mmdpa — HOMepa
au4Horo naena cryjaeHra. [Ipu okoHuanum Homepa Ha «0» BeImosHseTcss BapuaHT Ne 10, mpu
nocieaneit mudpe «1» — BapuanT Ne 1 u T.1.

IIpu BBITONHEHHUU PaOOTHI CJICAYeT COONIOJaTh TEPMUHOJOTHIO M 0003HAYCHHS,
cootBeTcTBYIOMMe AecTByromum ['OCT.

Ha xaxxmoli cTpaHuIle OCTABISAIOTCS IOJIS IMUPUHOW 3—4 ¢M IJIg 3aMeYaHUil MPOBEPSIOIICTO
paboTy. 3a OTBETOM Ha MOCIIEIHUN BOIIPOC MPUBOIUTCS CIHUCOK HCIOJB30BAHHOM JINTEPATYPHI,
YKa3bIBaCTCS METOJMYECKOE IMOCOOMe, MO KOTOPOMY BBIMOJHEHAa padoTa, CTABUTCS ITOIIHUCH
WCTIOTHUTEIIS U OCTaBIISIETCS MECTO JIJISl PELIEH3UU.
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Ha o0mokke TeTpamy yka3bIBalOT y4eOHBIM mmdp, HAUMEHOBAaHHWE IHUCIUIUIHHBI, KypC,
OT/ACJICHUEe, WHICKC Yy4eOHOW Trpynmbl; (aMuINIO, UMS W OTYECTBO HCITOJTHUTENS, TOYHBIN
TIOYTOBBIN ajipec.

[Tpu BBITIOJIHEHUH KOHTPOJILHOM pabOThI HEOOXOIUMO COOITFOIATh CIICAYIOIINE TPSOOBAHHS:

B KOHTPOJIBHYIO PabOTy ClIeyeT 3aluChiBaTh KOHTPOJBbHBIE BOMpochl. [locie Bompoca
JOJKEH CJIeIOBaTh OTBET Ha Hero. CoJiepyKaHue OTBETOB JIOJDKHO OBITh YETKUM M KPATKHM;

B ycraHnoBiieHHBIC Y4eOHBIM TpaUKOM CPOKH CTYICHT HAIPAaBISET BBHIMOJIHCHHYIO padoTy
JUUISL TIPOBEPKH B yICOHOE 3aBEICHHUE.

Ilocme moxydeHHs MPOPEIECH3UPOBAHHOM pPaOOTHI CTYACHTY HEOOXOAMMO HCIPABUTH
OTMCUYCHHBIC 0HII/I6KI/I, BBIINIOJIHUTL BCC YKa3aHUs IIPECIIOAABATCIIA MU IIOBTOPUTH HCIOCTATOYHO
YCBOEHHBIN Matepuai. Eciu KOHTposjbHasi paboTa HE 3ayTeHa, TO CTYACHT BBITIOJNHAET €€
TIOBTOPHO.

5. 3apanust 1JI1 KOHTPOJIbHON PadoThI

1 BapuaHT
1. Oxapaktepu3ylTe pojb CHCTEMBl aBTOMATHYECKOI'O PEryJMpoBaHUs B razocHadxkenuu. Ilo
KakUM KpPUTEpPHSM IPOU3BOAMUTCS BBIOOP pEryJiaTOpoOB JABIEHUS Ta3a B CUCTEME
ABTOMAaTHYECKOTO PEryJIUpOBaHus?
2. Ot kakux (haKTOPOB 3aBUCHUT BEJIMYMHA TEPMO - 37IC B TepMoriape?
3. Oxapakrepu3yite yCTpOWCTBO U IPUHIUI JEHCTBUS NPYKUHHOTO MAaHOMETPA.

2 BapuaHT
1. IlpuBeaure knaccupuKaiuio NpuOOPOB I U3MEPEHUS TEMIIEPATYPHI.
KaxoBo Ha3HaueHHe U yCTPOMCTBO ONTUYECKOTO MUPOMETpa?
2. B ueM 3akiro4aercs OTIMYME PEryJISTOPOB IPSIMOIO JEHUCTBUS OT PETYJISATOPOB HENPSIMOIO
ENCTBUA?
3. OxapakTepu3yHTe NPUHLHUI JEHCTBUS PEJICHHOrO YNPABICHUS B CUCTEME aBTOMATHYECKOTO
peryiaupoBaHusl.

3 BapuaHT
1. OxapaxkTepusyiTe yCTpOMCTBO, MPHUHLUMII JAECUCTBUS TEPMOMETPOB pACIIUPEHUS U
MaHOMETPUYECKUX TEPMOMETPOB.
2.Kakum oGpaszom perynsaropsl aaBneHus rasa P/1-32M u P/I-50M nHactpanBaioTcsi Ha pabodee
nasienne? Kakum o6pasom B perymsatopax ganenus raza PJ/1-32M u P/I-50M M0XHO U3MEHUTH
MPOIMYCKHYIO CIIOCOOHOCTH?
3. Uro xapakTepu3yeT ypoBEHb U Kakue THUIIbI ypoBHeMepoB Brl 3Haere? Ilpusenure npumep
YCTPOMCTBA M MPUHIMIIA IEUCTBUS OJJHOTO U3 HHUX.

4 BapuaHT
1. OxapakrepusyiiTe CyTh aBTOMAaTUKHU U TEJIEMEXaHUKH, BUIbl aBTOMATHU3allMM, €€ POjb B
cUCcTeMax ra30CHa0KEeHMUS.
2. OxapakTepusyiTe MpeuMyLIeCTBA U HEJOCTAaTKU OJHOCENENIbHBIX M JABYXCEAEIbHBIX
kianaHoB. OxapakTepusyiiTe NpUHLUMI pabOThl APOCCEIMPYIOLIET0 OpraHa B Pperyisaropax
JTaBJICHUS rasa.
3. Oxapakrepu3yire yCTpOUCTBO U NPUHIUI AEHCTBUS MIEKTPOMArHUTHOTO pEIE.

5 BapuaHT
1. Kakoe ycTpoiicTBO B peryisiTope JaBi€HUs ra3a MpeJoXpaHseT MeMOpaHy OT pa3pbiBa IpHU
HOBBIILIEHUH JaBlieHUs. cBepX 3aaaHHoro? Ilo kakuMm KpuTepusiM MOAOUPAIOTCS PEryJISATOPHI
nmaBieHus rasa’?
2.0xapaKkTepu3yiTe YCTPOMCTBO M MNPUHUMUI JCHCTBUSA JJIEKTPUYECKOTO TEPMOMETpa
COIPOTHUBIICHUS.
3. Oxapakrepusyire yCTpOUCTBO U NPUHIUI IEHCTBUS NOIAPU3OBAHHOIO PEJIE.
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6 BapuaHT
1. Kakyto poiib BBIMOTHSIET UCTIOIHUTENBHBIN MEXaHU3M OTHOCUTENBHO PEryIUPYIOLIETO
oprana?
2. OxapakTepuszyiTe THUIIBI KJIAaaHOB (OJHOCENENbHBIN, NBYXCENEIbHBIN) M 3aBUCUMOCTH
MEX/ly IMaMeTpoM ceajia KianaHa U BeJIMYNHOM ero xo/a.
3. KakoBbl (yHKIMHM aBTOMAaTHUECKOTO perynsaropa naBieHus raza? Kakue perynsTopbl
JABJICHHUS Ta3a, MPUMEHSEMbIe B Ta30cHaOkeHMH, Bbl 3Haere? I3 KakMX OCHOBHBIX Y3JIOB
COCTOMT peryisTop naBieHus raza? [lo kakuMm KpUTEepUsSM MOAOUPAIOTCS PETYIATOPHI AaBICHUS
raza?
7 BapuaHT
1. OxapakTepu3yiTe NPUHLMI JEHCTBHS TEPMOIIAPHI.
2. Ilouemy wmemOpaHy B aBTOMAaTHUECKHX pEryJsTOpax JaBiCHHUS Tra3a Ha3bIBAIOT
«4yBCTBUTEJIBHBIM 3JIEMEHTOMY, KaKyIO POJIb OHA BBITIOIHSAET?
3. Ilepeuucnure perymMpyromme OpraHbl, HauOoJee YacTO BCTPEYAIONIMECS B CHCTEMax
razocHaOxeHus. B uem 3akimrodaercs ux npuHImN aeictBusa? Kakoe ycTpoiicTBo B peryisrope
JABJICHUS ra3a BHIMOIHIET POJib PEryIHUPYIOIIEro opraHa?
8 BapuanT
1. OxapakTepu3yite yCTpOMCTBO M MPUHITUN IEHCTBUS OMMETAUIMYECKOTO TEPMOMETPA.
2.0xapakTepu3ylTe pEryjiasTop MAaBJICHHS Trasza, ISl 4Yero OH TMpeAHa3HauyeH M U3 KaKHhX
OCHOBHBIX y37O0B cocTouT? KakoBa ponb peryisTopoB [aBleHUS Tra3a B CHCTEME
ra30CHa0XeHUS?
3. OObsicHUTE TPUYMHBI BO3HUKHOBEHHUS TEpPMO - 31AC B Tepmomnape. OmuimuTe MNPUHIUI
JIEACTBUSI OJTHOTO U3 aBTOMATUUYECKH JIEUCTBYIOIINX YCTPOUCTB OBITOBBIX Ta30BBIX TUIHT.
9 BapuaHT
1. Kakum oOpazom perymstop aaeieHus raza PJ[-32M pearupyerT Ha IOJHOE OTCYTCTBHE
pacxona raza? OxapakTepu30BaTh YCTPOWCTBO U MPUHIUI JEHCTBUS PEryjsTOpa JaBICHHUS
raza PJ[-32M.
2. Kakue aBTOMaTH4YECKM [EUCTBYIOIIHME YyCTpoiicTBa BxomsaT B coctaB ['PII u kakoBa
MOCJIEI0BATEIbHOCTh UX PACIIOJIOKEHUS?
3. Hcxons u3 kakux TpeOOBaHMA, MOAOUPAIOTCS PETYJIATOPHI JaBIeHUs ra3a?
10 Bapuanrt
1. OxapakTepusyiTe CyIHOCTh TEICU3MEPEHHUS 1 €ro POJIb B CUCTEME ra30CHA0KEHUSI.
2. Kakum 00pa3oM MOXHO U3MEHHUTH MPOMYCKHYIO CIOCOOHOCTH PEryJsTOPOB JTaBJICHHS ras3a
P/1-32M u P/I-50M u HacTpouTh NX Ha padouee naBieHue? M3 KakiuX OCHOBHBIX Y3JIOB COCTOUT
peryssaTop naBiaeHus raza?
3.0Oxapakrepusyiite padoTy OMMETAUTMYECKOTO TEepMOKJanaHa MPOTOYHOTO BOJOHArpEBaTEeNs
BIIT-18.

6. TeopeTnueckuii MmaTepua

1.CucTteMa aBTOMATHYECKOT0 pPeryJIMpPOBaHMS
ABTOMAT (OT rpeuecKkoro autdmatos — caMoIeHCTBYIOIIHIA):
ABTOMaTH4YeCKOe YCTPOICTBO — 3TO CAMOCTOSITENBHO JCHCTBYIONIEE YCTPONUCTBO (MK
COBOKYITHOCTh YCTPOICTB), BBIMOJHSIONIEE 110 33JaHHON Mporpamme 0e3 HEeMOCPeCTBEHHOTO

y4acTuA 4CJIOBCKA MMPOLECCChI IIOJTYYCHH, HpeO6pa3OBaHI/IH, nepeaadn U UCIOJIb30BaHUS
OHEPIur, MaTcpuajia u I/IH(I)OpMaI_II/II/I, KOTOPOC NNPUMCHACTCA IJIA TTIOBBIIIICHU
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IMPOU3BOAUTCIIBHOCTU U 00IeryeHus Tpyda 9CJI0BCKaA, AJId OCBOGO)KILCHI/ISI €ro oT pa60TI>I B
TPYAHOAOCTYIIHBIX WJIA OMMACHBIX IJIA JKU3HU YCIIOBUAX.

ABTOMaTH3anMs NPOU3BOACTBA — 3TO IPOLECC B Pa3BUTUHU IIPOU3BOJCTBA, P KOTOPOM
(GYHKIMU YIIPaBICHUS U KOHTPOJISL, paHEe BBHITIOJIHSIBILUECS YEIOBEKOM, TepelaloTcs mprudopam
Y aBTOMaTUYECKUM YCTPONCTBAM.

IlpuHnunuaabHass cxema aBTOMATU3alMM ONPENEsAeT IOJHBIA COCTaB JJIEMEHTOB,
BCIIOMOTI'aTEJIbHOM alaparypsl U CBA3CH MEXIY HUMH, OHA JAET AETAJIbHOE IPEICTaBICHUE O
npuHIHIe padboTsl y3ioB. [IpuHIMIHaTbHBIE CXEMBI CIYXKAaT OCHOBaHUEM IS Pa3pabOTKH CXeM
LIUTOB U IIyJIbTOB aBTOMAaTU3ALNH.

Puc. 1. ITpuHuunuansHas cxema aBTOMaTU3aluN Ta30pEryISITOPHOrO IyHKTA

1-npenoxpaHUTEeNbHO-COPOCHBIN KiamaH (COpOCHOE YCTPOMCTBO); 2-3aJBMXKKM Ha OaifmacHoi
nuHuM; 3-MaHoMeTpsl;, 4-umnyibcHas auHUSA [13K; S-mpoayBouHbIil razonpoBos; 6-0ainacHas
JMHUSA; 7-pacxopomep rasa; 8 — 3aJBIKKa Ha BXxozae; 9 — dunbtp; 10 — mpenoxpaHUTeIbHO-
sanopubIid knanaH (I13K); 11-perynarop naBnenus rasa; 12-3aaBuKka Ha BBIXOJIE.

YacTuyHasg aBTOMATH3ALMs OTJCIIBHBIX MPOU3BOACTBEHHBIX OMEpAIlHii, OCYIIECTBIISACTCS B
TEeX CIy4asx, KOT/ia yIpaBJIeHHEe IPOLECCaMH BCIEACTBUE UX CIOKHOCTH MIIH CKOPOTEYHOCTH
NPaKTUYECKHU HEJOCTYITHO YEIOBEKY U KOTJa MPOCThIE aBTOMATUYECKHE YCTPOIHCTBA
3¢ (HeKTUBHO 3aMEHSIOT €TO.

ITosinasi aBTOMATH3alMs1 — HTO BbICILIAS CTYNIEHb aBTOMATHU3allH, KOTOpas
npeaycMaTpuBaeT nepeaady Beex (QyHKIMHA yrpaBieHUs] U KOHTPOJISI KOMIUIEKCHO-
ABTOMATU3MPOBAHHBIM ITPOM3BOJCTBOM aBTOMAaTHUECKUM cucTemMaM. OHa IpOBOAMUTCS TOTAA,
KOTJ]a aBTOMaTU3UPyEeMOe IPOU3BOJICTBO PEHTA0EIBbHO, YyCTOMYMBO, €r0 PEKUMBI IPAKTUYECKU
HEU3MEHHBI, & BO3MOKHbIE OTKJIOHEHUS 3apaHee MOTYT ObITh YUTEHBI, a TAKXKE B YCIOBHSIX
HEJOCTYIHBIX WM ONACHBIX JUISl )KU3HU U 30POBbS YEJIOBEKA.

ABTOMATH3aLMsl Ta30BOI0 XO3sllicTBA — 3TO MPHUMEHEHHE KOMIUIEKCA CpENCTB,
NO3BOJISIIOIINX OCYIIECTBIIATh IPOU3BOJCTBEHHBIE IPOLIECCHl 0€3 HEMOCPEACTBEHHOIO y4acTHs
YesoBeKa, HO MOJ] €r0 KOHTPOJIEM.

ABTOMaTH3anus OOBEKTOB, HCIOJIB3YIOIIUX a30BOE TOIUIMBO, IO3BOJISIET COKPATUTH
KOJINYECTBO OOCITY’KUBAIOIIETO IEpCOHaNla, YIy4IIUTh PaboOTy arperaroB W 00ecHeuuTh HUX
0e30IacHy0 IKCILTyaTalHIo, BEJET K YKOHOMHH TOIIMBHO-IHEPTETHYECKUX PECYPCOB.

ABTOMATHYeCKHE YCTPOHCTBA 00eCeYuBaIOT:
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- KOHTPOJIb U U3MEPEHHUE;

- CUTHAJIN3ALIHNIO;

- YIIpaBJICHUE;

- peryIMpoBaHHue.

C momouIpi0 KOHTPOJIbLHO-U3MEPHUTEIbHBIX TTPHOOPOB KOHTPOJIUPYIOT AABJIEHHE rasa,
Hau4ue (pakesa, MOJTHOTY CKUTAHUA Ias3a.

ABTOMATHYECKAs CHTHAJIM3AIUS MOXET OBITh:

- IpeAyIpeIUTENbHAS,

- UCTIOJIHUTENbHAS;

- aBapuiHasl.

ABTOMATHKA 0€30IIaCHOCTH OTKJIIOYaeT MOAady ra3a Ipu HEJOIyCTUMOM OTKJIOHEHUH
JIaBJICHMsI ra3a, IOraCaHuy IUIAMEHU FOPEJIOK, HApYIIEHNUH TATH U T.JI.

ITox aBTOMaTHYECKUM yIIpaBJIeHHEM NMMOHMMAIOT UMITYJIbChI, I0CBUIAEMbIE TaTYNKAMH,
KOTOpPbIE KOHTPOJIUPYIOT PEXXKUM PaOOTHI.

B Hacrosiee BpeMs — OCHOBHOE HAINPaBJeHHE B aBTOMATH3AalMM — JTO CO3JaHUE
KOMIUIEKCHBIX CUCTEM, BKJIFOUAIOIIMX aBTOMATUKY 0€30IaCHOCTU U PETyIUPOBaHMS.

JlaT4uk — 5TO CHEIUaIbHOE YCTPOMICTBO, KOTOpOe MpeoOpasyeT KOHTPOIUPYEMYIO
BEJIMYMHY B BBIXOJHOW CHUTrHaJ, yIOOHBIA NJs Mepejauyd Ha paccTOSHHME M BO3JEMCTBUS Ha
MOCIIEAYIOIHUE SJIEMEHTBI aBTOMATHYECKON CHCTEMBI.

JlaT4ymnk, ceHcop (OT aHIJI. Sensor) — TEPMUH CUCTEM YIPABJICHUs, IEPBUUHBIN
npeoOpa3oBaTellb, 3IEMEHT U3MEPUTEIBHOI0, CHTHAJIBHOTO, PETYJINPYIOIIErO WIN
YIPaBIISIOLIETO YCTPOWCTBA CUCTEMBI, TPE0OPa3yOIUil KOHTPOJINPYEMYIO BEIUYHHY B
yIOOHBIN JJIS1 KCTIONIb30BAHMSI CUTHAI.

COBOKYNHOCTh OOBEKTa PpEryJUpOBaHUS U YNPABISAIOMIMX UM  aBTOMATUYECKUX
PETYJIATOPOB Ha3bIBAETCS CHCTEMOM aBTOMAaTH4YecKoro peryauposanus (CAP).

Cucrema  aBToMarmyeckoro  perynupoBanun  (CAP) mnozBonser mnoanepkuBath
HOpMaJIbHOE MpOTEeKaHHe pabodero mpolecca B aBTOMaTHUECKOM pexume, 0e3 ydacTus JIOIeH,
obOecrieunBaeT 0Oojee MOMHO OE30MACHOCTh, a TAKKE IKOHOMHUIO TOITMBHO-IHEPTETHUYECKHX
pecypcoB.

Hapnexnocts CAP xapakrepusyercs 0e30TKa3zHON pabOTON CHCTEMBI.

CAP Briouaer B ce0s cieaAylomue 3JeMeHThbI:

- IaTYUK;

- YCWINTENb WM YHPABISIIOUIMN OpraH, BOCIHPUHUMAIOIIMKM CUTHAJ, YCWIMBAIOIIUNA H
npeoOpasyrouuii ero;

- HUCIHOJIHUTEIbHBIA MEXaHW3M, BOCHPHUHUMAIONIMKA CHUTHAJT W BO3JACHCTBYIONIMH Ha
pEryIupyrOLUid OpPraH;

-peryJMpyIONiii oprad, NpeoOpa3yIMMid CUTHAJ, TMOJTYYEHHBIH OT HWCIOJHHUTEIBHOTO
MeXaHu3Ma.

CAP - 3amkHyTass uenb, B KOTOPOM MpOLECC PETYJIUPOBAHUS OCYLIECTBIISIETCA
nepenayei BO3AEHCTBUS OT OJTHOTO 3BE€HA K APYTOMY 110 3aMKHYTOMY KOHTYpY.

Brixon u3 ctpost ogHoro u3 3BeHbeB AenaeT CAP HepadoTOCOCO0HOI.

OO0beKT peryJMpoBaHusi — 3TO OOBEKT, B KOTOPOM NPOTEKAET aBTOMATHYECKU
pETyIMPYEMbI TEXHOJOTMYECKHI TIpOIIeCC.

ITapameTrp, XapakTEpHU3YIOLIUN YCIOBHUS IIPOTEKaHUSA IpOLEcCa U IMOANCPKUBACMBIN
PEryJIATOPOM, Ha3bIBAETCS PeryJIHpPyeMbIM IapaMeTpoM.

EMKocTh 00beKTa — crIOCOOHOCTH 00BEKTa aKKyMYJIMPOBAThH CPEAY.

Bo3myenue — 1eiicTBHE HArpy3KH.

CaMoBBIDAaBHUBAHHE — CIIOCOOHOCTh OOBEKTa PEryJHMpOBAaHUs I0CIE BO3MYILICHHUS
MPUXOJIUTH K HOBOMY YCTaHOBHBILIEMYCS 3HAUEHHIO 0€3 BMEIIATeNIbCTBA PETYIIATOPA.

Bpemsi pa3roHa — mpoMEXYyTOK BpPEMEHH, HEOOXOMUMBIA IJii M3MEHEHUS BEIUYMHBI
peryiaupyemMoro napaMmerpa B 00beKTe OT HyJIsl 10 3a/1aHHOTO €ro 3HAUYeHUS.
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3ana3abiBaHMe — OTCTABaHHE BO BPEMEHHU OTKJIOHEHHUsS PETYIHPYEMOTO MapameTpa Mpu
BO3/ICICTBUM BO3MYIICHHUS.

CursaJg — Bo3/IeiiCTBHE OJTHOTO 3B€HA Ha JPYToe.

BxoaHo# cMrHaJI — CUTHAJ, IOJTy4aeMblid 3BEHOM.

BbIxoaHO# cMTHAJ — CUTHAJI, IEPEIaBAEMbIid 3BEHOM.

KoMaHIHBIH CHTHAJ — CUTHAJI, TOCTYMAIOIINMA OT YCHIIUTEIS.

Cpena Ha3bIBaeTCs peryJMpyeMoil, €clii Ha Hee BIUSET IOJIOKEHHUE PETyJIHPYIOUIEro
oprasa.

OOBEKT HAXOAUTCSI B PABHOBECHOM COCTOSIHMHU, €CJTU TIPUTOK CPEJIbI PABEH PACXOTy.

CraTudeckuii 00beKT — OOBEKT C CAMOBBIpAaBHMBAHHMEM, T. K. KaXKIOMY 3HAUYCHHUIO
Harpy3Ku COOTBETCTBYET YCTAHOBHUBILIEECS 3HAUEHUE BBIXOAHOTO MTapaMeTpa.

ActraTnyecknii 00beKT (0€3 CaMOBBIpDAaBHUBAHUS) — 3TO KOTJla HapyIICHHE BBIXOJAHOTO
napaMmeTpa NpornopUMOHATIBHO BO3MYIIEHHUIO.

Cucrema cradWwim3anuM T[OJJCPKUBACT PETYJIUPYEMBI mapamMeTp ¢ 3aJaHHOU
TOYHOCTBIO TOCTOSTHHBIM BO BPEMEHH.

CucreMa mNPOrpaMMHOIO peryJMpOBAHMSl U3MEHSET 3HAYEHUE PETyJIUPyEeMOro
rapaMeTpa BO BPEMEHH MO 3aJaHHOW MTPOTpaMMeE.

2.KoHTpo/IbHO-U3MepHuTeIbHbIe MPUOOPBI
2.1 U3mepenne TeMnepaTyphbl

Tepmomerp - mpubop AAs U3MEPEHUS TeMIlepaTypbl BO3AyXa, I[OYBBI, BOABI  MpHU
TEIUIOBOM KOHTAKTE MEXAYy 00BEKTOM U3MEPEHUIN U UyBCTBUTEIIBHBIM 3JIEMEHTOM TEPMOMETPA.

BumeTtaninyeckuii TepMoOMeTp - TEPMOMETP, MPUHIIMIT ASUCTBUSI KOTOPOIO OCHOBAH Ha
UCTIOJIb30BAaHUM  3aBUCUMOCTH  MEXIy TEMIIEpaTypol M  Pa3HOCTbIO  KOA(PPHUIHUEHTOB
paclIUpeHus IByX Pa3HOPOIHBIX MaTE€pPHUaAIOB, 00pa3yroIuX OMMeTal.

JAnjaTomeTpuyeckuii TepMOMETP - TEPMOMETP, MPUHIUIT JACHCTBUS KOTOPOTO OCHOBAH Ha
HCIIOJIb30BaHUHU TCTIJIOBOT'O PACIIUPCHUSA TBCPAbIX TCII.

AKMAKOCTHBIA TepMOMETpP - TEPMOMETP, MPUHIMN JEHCTBUS KOTOPOrO OCHOBAaH Ha
HUCIIOJIB30BaHUU CBOICTBa TEIIJIOBOI'O pacClInpCHUA KUOAKOCTHU. B 3aBUCUMOCTH oT
TEMIEPATypPHON 00JACTH KUJIKOCTHBIA TEPMOMETP 3alOIHSIOT PTYThIO, STUIOBBIM CIUPTOM U
JPYTUMHU KUJTKOCTIAMH.

MaHoMeTpHUYeCKHid TEPMOMETP - TEPMOMETP, MPUHIIUI JACHUCTBHUS KOTOPOrO OCHOBAaH Ha
HCIIOJIb30BAHUHU 3aBUCHMOCTU MCKIY TeMnepaTypoiz'I U JaBJICHUCM TCECPMOMETPHUYICCKOT'O
BEIIECTBA B 3aMKHYTOM O0BEME.

TepMoMeTp CONPOTHUBIEHUS - TEPMOMETP, MPUHIMUMI JEUCTBHUS KOTOPOrO OCHOBAH Ha
UCIIOJIb30BAaHUU 3aBHCHUMOCTH 3JIEKTPHUUECKOrO COMPOTHUBIICHUS MaTepHalia 4yBCTBUTEIHHOIO
3JIeMEHTa TePMOMETpPa OT TEMIIEPATYPHI.

OObIKHOBEHHBIN JKHJAKOCTHBIH TEePMOMETP COCTOMT M3 HEOOJBIIOTO CTEKISHHOTO
pe3epByapa, K KOTOPOMY MPUCOETUHEHA CTEKIITHHAS TPyOKa C Y3KUM BHYTPCHHUM KaHAJIOM.

PesepByap m 4Yacth TpyOKM HAmNOJHEHBI KaKOW-THOO KHAKOCTBHIO (PTYThIO, CIIUPTOM,
TOJIyOJIOM).

O Temnepatype cpelibl, B KOTOPYIO MOTPYKEH TEPMOMETP, CYAAT IO MOJIOKEHHUIO BEPXHETO
YPOBHSI )KHJIKOCTH B TpyOKe.

JlesleHns1 HA MIKAJIe ;KUAKOCTHOI0 TeEPMOMETPA HAHOCST CJIeYIOIIUM 00pa3oMm:

- TOM MCCTC MIKaJIbl, TI'I€ YCTAaHABJIIMBACTCA YPOBCHb CTOJ'I6I/IK3. KHUIOKOCTH, KOraa
pe3epByap TEPMOMETpa OMYIIEH B TAIOIINKA CHET, CTaBAT udpy 0;
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- B TOM MeECTE€ IIKaJbl, /€ YCTAaHABJIMBAETCS CTOJOMK >KMIKOCTH, KOIJa pe3epByap
TEPMOMETpa HOIPY>KEH B Map BOJbI, KUILALIEH Mpu HOpMaiabHOM JaBieHuu (760 mm pT. cT.),
ctast mudpy 100;

- IPOMEXYTOK MEXAy 3TUMHM OTMETKaMH JENSAT Ha CTO PAaBHBIX YacTeW, Ha3bIBA€MbIX
rpagycamu;

- Hrke Touku 0°C u Bbie Touku 100 °C HaHOCAT JeNeHus TOro JKe pa3mepa.

bykBa C yxka3eiBaeT Ha UMs y4eHOTo Llenbcus, MpeioKUBIIETO TaKOW CIIOCO0 JeNCHHS
mKainsl (tepmometp Llenbcus, iy cTorpaaycHslil).

B Aurmmm w Amepuke 10 cux mop wucnoibdyerca mkama @Dapenredita (°F), B KoTOpoOi
TeMIlepaTypa TasgHUs Jibjia cooTBeTCTBYET 32 °F, a TeMnepaTtypa kunenust Boast 212 °F.

OTUM TEPMOMETPOM MOXKHO TMOJIb30BaThCSl TOJIBKO HPHU TaKUX TEMIlEpaTypax, IMpU
KOTOPBIX BEIIECTBO, KOTOPbIM OH HAIIOJIHEH, JKUIKOE.

Hampumep, pTyTHBIM TepMOMETPOM HeJlb3sl H3MepPATh TeMnepatypy Huxke —39 °C, Tak Kak
npu Oosiee HU3KOW TemIepaTrype pTyTh 3aTBEp/IeBacT.

[TonpeM ypoOBHS KHIKOCTH B TPyOKE TEpMOMETpa 3aBUCHT OT CBOWCTB JKHUAKOCTH M OT
COpTa CTEKJIa, U3 KOTOPOTO CAETaH TEPMOMETD.

Henp3st oxumatrb, 9ToOBI TOYHO COBMNAJAd MEXKAY COOOH TOKa3aHUS JBYX, Jaxe
TIIATEJIBHO HM3TOTOBJIEHHBIX TEPMOMETPOB C JEJICHUSMH, IPOCTABICHHBIMU 110 YyKa3aHHOMY
BBIILIE€ CIIOCO0Y, €CJIM ATU TEPMOMETPHI ClIeJaHbl U3 Pa3HbIX MaTEpUAIOB.

Ecnu Mbl, Hampumep, AJii PTYTHOIO TEpPMOMETpa pa3feiliid PacCTOSIHUE MEXIy
ormeTkamu 0°C u 100 °C Ha cTO paBHBIX YacTel, TO OTCIO/IA €IIe BOBCE HE CIEAYET, YTO U JJIs
J1r000T0 IPYyroro BelecTBa ASICHHS JOKHBI ObITh OIMHAKOBBIMHU 110 JUTHHE.

Temneparypy oONpenensoT KOCBEHHO, T. €., 10 H3MEHEHHIO (PU3MUECKUX CBOMCTB
Pa3INYHBIX Tell, MOJyYUBIINX Ha3BaHUE TEPMOMETPHYECKHUX.

Jl1s u3MepeHusi TeMnepaTypbl HCNOJIb3YIOTCH MeTO/Ibl, KOTOPble OCHOBAHBI:

- Ha TEIJIOBOM  DACUIMPEHHM JKUAKUX, Tra3000pa3HbIX W TBEPIABIX  Tel
(Tepmomexanndeckuii 3PpdeKr);

- Ha M3MEHEHHUH J[aBJCHUS BHYTPU 3aMKHYTOTO OObEMa IMPHU M3MEHEHUH TEMIIEPaTyphl
(MaHOMeTpHYECKHE);

- Ha M3MEHEHUHU OHIIEKTPHUUYECKOTO COMPOTHUBICHHUA Ted NPU HM3MEHEHUH TEeMIIEPaTyphl
(TepMOpe3UcTOpHI);

- Ha TEPMORJIEKTPHUYECKOM P dexTe (TepMomnapsl);

- Ha MCII0JIb30BaHUHU 3JIEKTPOMArHUTHOTO M3JTyU€HHs HAarPEeThIX Tell (IHPOMETPBbI).

2.2 KoHTaKTHOE M3MepeHne TeMIlepaTyphbl

IpuHoun aeicTBUSA KUIAKOCTHBIX TEPMOMETPOB OCHOBAaH Ha 3aBHCHUMOCTH MEXKIY
TeMIieparypoi W OOBEMOM TEPMOMETPUUYECKOW IKHUIKOCTH, 3aKIIOYCHHOW B CTCKIISTHHOM
o0oJtouKe.

KuKOCTHBIN TEPMOMETP COCTOUT U3:

- CTCKJISHHOM 000JI0YKH;

- KanWJUISIPHOH TpyOKH;

- 3aIIaCHOTO pe3epByapa;

- IIKAJIBL.

TepMmomeTpuyeckass KUAKOCTh 3aIMONHSAET pe3epByap U YacTh KANWUISPHOW TPYOKH.
CB00OIHOE MPOCTPAHCTBO B KAMMJLISIPE 3aMOIHICTCS HHEPTHBIM ra30M WK U3 HETO yJalsercs
BO3IYX.

Haubonbiiee pacnpocTpaHeHHE MOMYyYUINM TEPMOMETPBI C PTYTHBIM HAIlOJIHEHUEM, YTO
00bsICHAIeTCS CBOMCTBAMH PTYTH HaXOAHMTbCS B JKHJAKOM COCTOSSHHH B IIMPOKOM
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AUana3oHe TeMIepaTyp U He CMAYHBATh CTEKJIO, YTO MO3BOJISET MCIIOJB30BATh KAMILISIPHI C
HeOoIbpIIMM AuamMmeTpoM KaHana (10 0,1 MM) 1 oGecrieunBaTh BBICOKYIO TOYHOCTD U3MEPEHUSI.

CTekIIsIHHbIE TEPMOMCTPEBI B 3aBUCUMOCTHU OT HA3HAYCHHA U obacTu IMPUMCHCHUSA ACIIATCA
Ha:

- o0pa3noBbie (00pa3lOBBIMU HM3MEPUTEIBHBIMU MPUOOpPAMU Ha3bIBAIOTCA IMPHUOOPHI,
npeHa3HaYCHHBIE TS TOBEPKH JAPYTHX U3MEPUTEIBHBIX TPUOOPOB);

- mabopaTopHEIE.

Bbumerasuinyeckunii TepMomeTp

[TpuHIIMT HEHCTBHS TepMOMETpa OMMETAIUIMIECKOTO OCHOBAH Ha 3aBUCHUMOCTH JieopMaruu
YyBCTBUTEJIBHOIO 3JIEMEHTa OT U3MEpPAEMON Temreparypbl (M3MEHEHHE JIMHEHHBIX pa3MepoB
IIPU U3MEHEHUU TEMIIEPATYPBI).

B kadecTBe 4yBCTBUTEIBHOTO 3JEMEHTA UCIOIb3YETCsl OUMeTaIuInYecKast Py KHUHa.

bumeraminueckass nOpyXKUHa ~ M3TOTaBIMBAE€TCSd W3 IBYX IPOYHO  COEIMHEHHBIX
METAJUIMYECKUX IUIACTHH, MMEIOIIUX pa3IMyHble TeMIepaTrypHble KOA(QQOHUIMEHTH JTUHEHHOrO
pacimmpeHus.

[Tpu u3MeHeHUn TemMIeparypbl NPyKUHA U3rHOAeTCs U BpalaeT CTPENIKY TEPMOMETPA, T.K.
OJIMH KOHEII NMPY>KUHBI 3aKPEIIEH BHYTPH ILITOKA, a K IPYyrOMYy MPUCOEIUHSAETCS OCh CTPEIIKH.

ock
nogopaTa <Kf((umana

onopa

1 CTpenks
BureTann4ueckan

MNacTMHa

Puc. 2. Cxema GUMeTaIM4ecKOro TepMoMeTpa

lo—=—
Puc. 3. Cxema OMMETaIIIMUECKOT0 TEPMOMETPA
1 — moka3bIBaroOIAs CTPENKA; 2 — MePeAaTOUYHBIN phIyar;
3 — IUTacTUHKA ¢ MAJIBIM KO3 (PHUIUEHTOM JIMHEHHOTO pacIIupeHus;
4 — mnacTUHKA ¢ 0OJIBIIUM KOA(DPUITUEHTOM JIMHEHHOTO paCITUPEHUS
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JlnnaromeTpuyecKuii TepMOMeETp

[IpuHUMn nelcTBUS THIATOMETPUYECKUX TEPMOMETPOB OCHOBAH HA CBOMCTBE TBEPIBIX
TE€JI MEHATH CBOU JIMHEIHBIE pa3MeEPhI IIPU U3MEHEHUHU UX TEMIIEPATYPHI.

JIMnaTOMETPpUUECKUN TEPMOMETp  MPEACTaBIsAeT co00i TpyOKy 1, M3rOTOBICHHYIO M3
MeTaJuia ¢ 0OIBIINM KO3 (HUITMEHTOM JTMHEHHOTO PACIIHPEHHUS.

B TpyOKy BcTaBieH cTepikeHb 2 U3 CIjIaBa (MHBApP) ¢ MajbiM KO3(GHUIUSHTOM JTHHEHHOTO
pacumpenusi. OIMH KOHEI| CTEPXKHS KECTKO COCIMHEH C THOM TPYOKH, a JPYroi cBoOOJHO
nepemeniaerca. OT U3MEHEHUs] TeMIIEpaTypbl OKpYXaromleld cpelasl TpyOKa YIITHMHSAETCS HIIH
ykopaduBaeTcs. CBOOOIHBIN KOHEIl CTEPIKHSI OTKIIOHSET CTPEIIKY 3, yICPKUBAEMYIO MPYKUHON
4.

CrnpaBka: MHBap — ciuiaB, coctosimuii u3 Hukenst (N1 - 36 %) u xenesa.

Temneparypa mnaBinenus - 1425 °C. CminaB o6nafaeT MallbiM TeMIEpaTypHBIM
K03(pPULIMEHTOM JMHEHHOrO paCIIMPEeHUs W MPAKTHUYECKH HE pacUIMpsieTcs B HHTEpBae
temrepatyp oT —100 go +100 °C. Ucnons3yeTrcs B TOUHOM MPUOOPOCTPOCHHUHU.

Puc. 4. Cxema nuinatoMeTpudeckoro TepMoMeTpa
1 — TpyOka; 2 — cTepkeHb; 3 — cTpenka; 4 - npykuHa

MaHoMeTpHUYeCKH TepMOMETP

KunkocTHble MAHOMETPHUUECKHE TEPMOMETPHI OCHOBAHBI HAa HCIIOJIb30BAHUH 3aBUCUIMOCTH
MEXJIy TeMIlepaTypol M JaBJI€HHEM TEPMOMETPUYECKOro BellecTBa (rasza, >KUIKOCTH),
3aMOIHSIONIETO TEPMETUYECKYIO 3aMKHYTYI0 TEPMOCUCTEMY TEPMOMETDA.

TepmocucTeMa COCTOMT W3 TEPMOOAIIIOHA, KAMWLIIpa U MAHOMETPHUYECKOW OFHO- HIIH
MHOTOBUTKOBOM TpyXHHbI. Kanmumisgp coeauHseT TepMOOANIOH C HEMOJBWKHBIM KOHIIOM
MaHOMETPUYECKON NPYKUHBI.

[TonBWXHBIM KOHEIl TPYXHUHBI 3alasH W 4Yepe3 MIApHUPHOE COEOUHEHHE, MOBOJIOK,
3y0O4aThIif CEKTOP CBS3aH CO CTPEIKOM mpudopa.

[Ipy wu3MeHeHHWH TeMmIepaTypbl Cpeabl HW3MEHSETCS JaBlIeHHE TEPMOMETPUUYECKOTO
BEUIECTBA B 3aMKHYTOM IIPOCTPAHCTBE, B pE3yJbTaT€ 4YEro YYBCTBUTEIBHBIM 3JIEMEHT
(MaHOMeTpUYECKas MPYKUHA) AePOPMUPYETCS U €r0 CBOOOIHBIN KOHEII IepeMeIiaeTcsl.

OT0 mnepemelnieHue npeodpa3yercss B MOBOPOT PETUCTPUPYIOIMIEH CTPEIKU OTHOCUTEIBHO
HIKaJBI Tpudopa.

B 3aBucMMOCTH OT TEPMOMETPHUUECKOTO BEIIECTBA MAHOMETPHUUYECKHUE TEPMOMETPHI
JIeNSTCS Ha:

- TA30BEIE;

- KOHJICHCAIHOHHEIE;
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- XHUJIKOCTHBIE.

B razoBepix TepMomeTpax TepMOOAJIOH, KamWwuIAp M MaHOMETpUYecKas MpYy>KUHA
3aMOIHSIOTCS HHEPTHBIM Ia30M (230TOM, T€IIUEM).

JlnanazoH u3MEpeHui JEeKUT B NpeAesax OT KPUTHUECKOW TeMIepaTypsl rasza (aszor -
147°C, remmit -267°C) 1m0 TemmepaTypsl, ONpeAeIAeMOil TEIIOCTOMKOCTBIO MaTepHana
TepMOOaIIIOHA.

B KOHAeHCAMOHHBIX TEPMOMETpPAX HACHIIICHHBIE Tapbl HU3KOKUILIIUX JKUAKOCTEH
(auieToH, HaNIpUMep) U3MEHSIOT JaBJI€HUE NIPH U3MEHEHUH TEMIIepaTyphl.

Huanason u3mepenwii ot 0 1o 400°C.

B KHAKOCTHBIX TepMOMETpax TEPMOCHUCTEMAa 3alloJIHEHa XOpPOIIO pacIIupsroueiics
KHUIKOCTBIO (PTYThIO, KEPOCHHOM, HAIIPHMED).

Juanason n3mepenuii ot -30 10 +600°C.

Puc. 5. Cxema MaHOMETPHYECKOTO TEPMOMETpPA
1 - repmobamion; 2-Kanmyuisip; 3-TpyOuaTast mpyXuHa; 4-1eprKaTelib;
5-1oBOJIOK; 6-CeKTOp (4-6-TIepe1aTOUuHbII MEXaHU3M ).
TepmoMeTp cOPOTUBJICHUS
[Mpuntun pecTBus TEPMOMETpPA COTMPOTUBIICHHUS OCHOBAaH Ha WCIOJIb30BAHUU

3aBUCUMOCTH JJIEKTPUYECKOrO CONPOTHUBIIEHUS BELIECTBA YYBCTBUTEIBHOIO JJIEMEHTA OT
TeMIEpaTyphbl.
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Puc. 6. TepmomeTprl cONpOTUBIIEHUS

a - OOIIUI BUL;

6 — 9yBCTBUTEJIBHBIA AJIEMEHT;

1-MeTamIM4ecKuii 4eXO0Jr;

2 - TEPMOAJIEMEHT;

3-yCTaHOBOYHBIN HITYLIED;

4-ronoBKa I MIPUCOSANHEHUS K BTOPHYHOMY TIPHOOpY;
S-cIIoAsHOM KapKac;

6-00MOTKa U3 TUIATHHOBOW MTPOBOJIOKH;

"7-BBIBOJIEI.

TepmodiekTpUYECKHA TEPMOMETP

[Tpuniun aeicTBUs TEPMOIIEKTPUUECKUX TEPMOMETPOB OCHOBAH HA CBOMCTBE
METaJJIOB, CIUIABOB U HEKOTOPBIX HEMETAJUIMYECKUX MAaTEPUAJIOB CO3/1aBaTh TEPMO-3.11.C. IPU
HarpeBaHUU MECTa COSAMHEHHS (CTast) ABYX Pa3sHOPOAHBIX IMPOBOAHUKOB WIIN
MOJyNpoBOIHUKOB. [IpocTeiimas TepMosiekTpudeckas 1enb U3 IByX pa3HOPOIHbIX
TEPMODJICKTPOIOB, KOHIIBI KOTOPBIX AIEKTPHUUECKU COEIMHEHBI, HA3bIBACTCS TEPMONAPOIi.
Tepmonapa momenaeTcs B 3alIUTHBIN Y€X0J1, BMECTE C KOTOPBIM 00pa3yer
TEPMOIJICKTPUUECKUN TEPMOMETD.
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Puc. 7. Cxema TEpMORJIEKTPUYECKOTO TEPMOMETPA

1 — ropsiumii cnaii; 2 — KOJImavok; 3 — kepaMmudeckue 0ycol; 4 — 4exoi; S5 — 3achIlNKa;
6 — roJIoBKa; 7 — TepMETHK.

CrangapTHBIE TEPMOAIEKTPUIECKUE TEPMOMETPHI TPUMEHSFOTCS 111 H3MEPEHUS
temneparyp B npenenax —ot +200 go +2500° C. IIpu remnepatypax 1o 1300° C B kauecTBe
M30JISIIAN MEXKIY TEPMORJICKTPOAaMHU IPUMEHSIOTCS TpyOKH 1 0ychl u3 hapdopa. [Ipu Gonee
BBICOKHX TeMIIepaTypax — U3 OKUCH ATFOMHUHWSI, OKUCH MarHUs, OKUCH OCPHILIHS, TBY OKHCH
UPKOHHUS.

Bo3HUKHOBEHHE TEepMO-31C B TepMomape OOBSICHSIETCS TEeM, 4YTO MpH HarpeBaHUU
3JICKTPOHBI Ha «Topsyem» (pabodem) crae mpuoOpeTaroT 0oJjiee BHICOKHME CKOPOCTH, YeM Ha
«XOIJIOTHOMY (CBOOOIHBIEC KOHIIBI, TOJKIIOYaeMble K U3MEPUTEILHOMY MPUOOPY), B pe3yibTare
Yero BO3HUKAET MOTOK AJIEKTPOHOB OT «TOpPSUEro» KOHIAa K «XOoJogHoMYy». Ha «xomomHom»
KOHIIE HAKAIJTUBAETCS OTPUIATEIILHBIN 3apsij, Ha «TOPSYEM» - TIOJOKUTENBHBIN: Pa3HOCTh 3THX
MOTEHLUAJIOB ONpeAesieT BEIUYUHY TEPMO-3/IC., BEIUYUHA KOTOPOW 3aBUCUT OT HE TOJBKO OT
Pa3HOCTH TEeMIIepaTyp «TOpSYETOo» U «XOJIOAHOTO» CIAaeB, HO U OT MaTepHaliOB, 00pa3yOIUX
tepmonapy (xpomens: 89% nukens, 10% xpoma, 1%dxene3a; amomens: 95% nukens, 5%
AJTIOMUHMSI, MapraHia u sxenesa; komnenb: 45% nukens, 55% menn).

Tepmonapbl NIMPOKO MPUMEHSIOT ISl U3MEPEHHS TeMIepaTyphbl pa3InYHbIX O0OBEKTOB, a
TaKk)Ke B aBTOMAaTU3UPOBAHHBIX CHCTEMaX YIPABICHUS M KOHTPOJIS.
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2.3 beCKOHTaKTHOE H3MEpPEeHHEe TeMIIePATyPhI
IHupomeTtp

TepMOMeTpI)I, I[Gf/iCTBPIG KOTOpPBIX OCHOBAHO Ha M3MCPCHUU TCIIJIOBOIO HU3JIYUCHUS,
HAa3bIBAKOTCS ITUPOMCTPAMU.

Puc. 8. [TupomeTtp

[Tupomerpsl — mnpubopbl 711 OECKOHTAKTHOTO M3MEPEHHs TeMIlepaTypbl Tell Ha
paccrosiuu ot 1 10 30 M.

[lpuHumn pAecTBUST TUPOMETPOB OCHOBAaH HA M3MEPEHWHM MOUIHOCTH TEIJIOBOTO
U3Iy4YeHUs] 00bEKTa U3MEPEHUS MPEUMYIIECTBEHHO B AMANa30HaX HHPPAKPACHOTO U3ITyUCHUS U
BUIUMOTO cBeTa. /[0cTaTodyHO MPOCTO HANpaBUTh MUPOMETP HA OOBEKT M3MEPEHMs] U HaXKaTb
KHOIIKY — TeMIIepaTypa MOBEPXHOCTH OTOOPA3UTCS HA MHAUKATOPE.

Pa3mepsl 06sacTH M3MepeHHs] TeMIePaTypbl MHUPOMETPOM 3aBUCAT OT ONTHYECKOTO
paspenieHus (TIoka3aTelss BU3UPOBAHUS ) MPUOOpA.

Iloxka3zaTenb BU3MpPOBaHMS — OTHOIICHHE JMaMeTpa NSATHA KOHTpoJs mnpubopa Ha
00BEKTE U3MEPEHUS K PACCTOSHUIO O 00beKTa. BRIOOP ONTHYECKOTO pa3penieHusl MOTHOCTHIO
3aBHCHUT OT pEaJbHOr0 pa3Mepa OOBEKTa U PACCTOSHUS, Ha KOTOPOM BO3MOKHBI JaHHBIE
U3MEpPEHHUSL.

NU3MEPEHUE TEMIIEPATYPbBI
C IIOMOIIBIO TMPOMETPOB U3JIYUEHUSA

[Ipu BBICOKOI TeMmIiepaType JH000€ HarpeToe TEeI0 3HAYUTEITBHYIO JOJI0 TEeIJIOBOM
HHEPrUM U3JIy4aeT B BUJE MIOTOKA CBETOBBIX U TEIIOBBIX JIyUEH.

YeM BblIlIE TEMIEpaTypa HarpeToro Tejia, TeM OoJbllleé MHTEHCUBHOCTh M3Iy4deHus. Terno,
Harperoe npudnusurensHo 10 600°C, n3myyaetr HeBUAUMbBIC HH(PpPAKPACHBIE TETJIOBBIC JTYYH.

JlanpHelinee yBEeIUYEHNUE TEMIIEPATyphbl NPUBOAUT K IOSBICHUIO B CIIEKTPE H3IIyYEHUS
BUJMMBIX CBETOBBIX JIy4€il.

I1o Mepe NOBBIIIEHNUs TEMIIEPATYPBI LIBET MEHAETCS: KPACHBIM LIBET NEPEXOAUT B HKEITHIN
U OeJblif, mpeCTaBIAI0IMUN COO0 cMeCh U3IIy4YeHUH pa3HON JJTMHBI BOJTHBI.

YeMm BbILIE TeMmIepaTypa, TEM OoJsblLIas J0JIA SHEPrHMM NPUXOIUTCS HA H3JIyYEHHE C
MEHBUIEN JUTMHON BOJIHBI.
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Hampumep, B CONMHEYHOM CBET€ 3HAYUTEIBHYIO JIOJIO COCTaBIISIET YJbTpaduoIeTOBOEC
W3JIyYEHHE C MAJIOU JUIMHOW BOJIHBI.

SIpKOCTh H3JyYEHHUS OJIHO3HAYHO 3aBHUCHUT OT TEMIIEPATyphl, CIEAOBATEIbHO, H3MEPS
APKOCTb, MOKHO OIIPENEIUTh TEMIIEPATYPY.

Oco0EHHOCTBIO TUPOMETPOB H3IIYUCHHS SBJISCTCS TO, YTO HM3MEPEHHE TEMITepaTyphbl
MpOU3BOIUTCS 0€3 HEMOCPENCTBEHHOTO0 KOHTakTa Mpubopa ¢ OOBEKTOM H3MEPEHHs, YTO
MO3BOJISIET KOHTPOJUPOBATh TEMIIEPATYPY CHUJIBHO HArpeThbiX TEJ, a TaKXKE JBHXKYIIMXCS
00BEKTOB.

[To npuHUMIYy ACHCTBHS NHPOMETPHl M3IYYEHUS pPa3ICIAl0T  HAa ONTUYECKHE U
paaualioHHbIE.

ONTUYECKUN MUPOMETP C UCUYE3AIOIIEN HUTHIO

HpI/IHI_II/IH JEUCTBUS OINTUUYECKOTO nupomeTpa ¢ HhcUe3arllle HUTHIO OCHOBAaH Ha
CpaBHCHHUU MOHOXpOMaTquCKOfI APKOCTU U3ITYUYCHHUS HAKAJICHHOTO TCJIa C MOHOXpOMaTH‘IGCKOfI
APKOCTBIO U3JTYUYCHHUS HUTU crenuaabHOM HHpOMGTpH‘IGCKOﬁ JJaMIIbl HaKaJIMBaHUA.

_{,

Puc. 9. Cxema ontruueckoro nupomMerpa

OnrTuueckas cucTeMa MUPOMETpa MPENCTaBIIET cOO0O0M Teneckon ¢ oObeKTHBOM (1) u
OKYJIsIpoM (4).

[Tepen oxynspom momerieH KpacHbii cBeToGmiIbTp (3). CrekTpanbHas XapaKTepUCTUKA
NPOMYCKaHUsI CBETOQMIBTPA MOJOMPACTCS C YUYETOM CIEKTPaJbHONH UyBCTBHTEIBHOCTH TIJIa3a
TaK, 4TOOBI MPU pacCMaTPUBAHUU OOBEKTA uepe3 CBETOPMIBTp HauOOJbINAss BUAUMAS SPKOCTh
COOTBETCTBOBAJIA ObI IJIMHE BOJHBI 0KOJIO 0,65 MKM.

B dokyce o0bekTHBa HAXOAUTCS BOJIbGpPaMoBasi HUTh TUPOMETPUUIECKOMN JTaMIIOUKH (5).

HuTh naMIiodk muraercss OT aKKyMyJSITOpa; €€ Hakajl MOXHO PeryJMpoBaTh BPYUYHYIO
peoctatoMm (6).

B mone 3penus Teneckomna HaOMOgaTeNh BUIUT YYacTOK M3JIydalomleld MOBEPXHOCTH
HaKaJICHHOTO Teja (00bheKTa U3MEPEHHUsI) U Ha 3TOM (POHE — HUTh JTAMIIOUKH .

Ecnu sipkoCTH HUTH U HAKaJICHHOTO Tejla HEOJAMHAKOBBI, HUTh Oy/eT BUAHA 0oJjiee TEMHOM
uim 6osee CBETIION, YeM (GoH.

Perynupyst Hakain HUTH peocTaToM, HaOJIOJaTeNh JOOMBAETCS PABEHCTBA SIPKOCTEH, MpH
3TOM M300paKEHNUE HUTHU COJIBETCS C JOHOM U CTAHET HEPa3aIuIuMoO (HUTH "ucue3HeT").

B 3TOT MOMEHT SIpKOCTHas TemIeparypa HUTH paBHA SIPKOCTHOM TemrmepaType oObeKTa
U3MEpEeHHUSI.

I'ma3 BecbMa 4yBCTBHUTENEH K PA3IMUYCHHUIO SPKOCTEH M MOMEHT '"MCUE3HOBEHHA'" HUTHU
YJIaBJIMBAETCS C IOCTATOYHON YBEPEHHOCTHIO.

Bo wu3bexxanue mneperpeBa HHTH, €€ TemIeparypa He JoibkHa mpesbimats 1500°C,
MO3TOMY TIpU M3MEPEHUAX B JHarna3oHe Ooyiee BBICOKUX TEMIEpaTyp INepes JIamIon
yCTaHABJIMBACTCS TMOTJOMAONME  cBeTopuabTp (7), YMEHBINAIOUIMA BUIAMMYIO SIPKOCTb
U3ITy4YeHHUS O0OBEKTA.
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OTteuecTBEHHBIE MUPOMETPHI BHITYCKAIOTCS ¢ quanazoHamu nusmepenus 1200-3200 u 1500-
6000°C.

ITepexon ¢ oHOrO Auana3zoHa Ha APYroM OCYHIECTBIISIETCS BBEICHUEM WM BBIBEACHUEM
MOTJIONIAIONIETO CBETO(UIBTpA.

CymecTBYIOT TakXe ONTHYECKHE MUPOMETPHI, B KOTOPBIX CIMYEHHE SPKOCTEH HHUTH U
00beKTa MPOM3BOAUTCS HE BHU3YAIbHO, a (DOTODIEKTPHYECKHM YCTPOHCTBOM, YTO MO3BOJISET
ABTOMATH3UPOBATh M3MEPEHUE U MOBBICUTH TOYHOCTH OTPEACICHUS SIPKOCTHON TEeMIIepaTyphbl.
OpHako cxema 1 KOHCTPYKLUS PUOOpa MpHu 3TOM CYLIECTBEHHO YCIOKHSIOTCS.

PAIUALIMOHHBIE ITIMPOMETPbBI

B oriuume oT onTHYECKUX MUPOMETPOB C I/ICHGS&IOIHGﬁ HUTBIO B paJualliMOHHBIX
MUPOMETPAX MCIIOJIb3YETCS TEIUIOBOE JCHCTBUE TIOJHOTO M3JIyYEHUS HArpeToro Teja, BKIHYast
KaK BUANMOC, TaK U HC BUANMOC U3JTYUCHUC.

B cBsi3u ¢ 3THM pajMalMOHHBIC MUPOMETPHI HA3BIBAIOTCS TAKXKE MUPOMETPAMH TTOJHOTO
H3IyYCHHUSL.

[TonoxuteapbHON 0COOEHHOCTHIO PaJHAIIMOHHBIX TUPOMETPOB SIBISIETCS TO, YTO UX MOXKHO
NPUMEHSATh TaKXKe U JJI1 U3MEPEHUsI HEBBICOKMX TEMIIEpaTyp, IPH KOTOPBIX OOBEKT U3MEPEHUs
HE JaeT BHIUMOTO H3JIy4YeHHUs. BO3MOXKHO Takke H3MEpEHHE TeMIeparypbl Tei, Oolee
XOJIOAHBIX, YeM OKpYIKarolas cpeaa.

B Hacrosimiee BpeMs paaualMOHHBIC MMHUPOMETPHI MPUMEHSIOTCS JJIS  H3MEPEHHUSI
temriepatyp B auamnazone ot -40 mo 2500°C. OcobeHHO ynoOHO MPUMEHEHUE PaJAMAIlOHHBIX
MUPOMETPOB ISl OECKOHTAKTHOTO W3MEPEHHUsSI HEBBICOKUX TEMIIEPATYyp, MPH KOTOPHIX METOJIbI
ONTUYECKON MUPOMETPUU HENPHUEMIIEMBI, HAIIPUMED, [UII U3MEPEHHUs HEBBICOKMX TEMIIEpaTyp
JBYOKYIIUXCS TIPEMETOB.

Hampumep, TemnepaTypy HarpeBa 3aroTOBOK ONPEAEISAIOT BU3YalbHO WM C IOMOIIbIO

IIUPOMETPOB PAIMYHBIX KOHCTPYKIIHUHA.
BusyanbHO TeMnepatypy MOXKHO OIIPEAEIIUTD I10 L[BETY KaJCHU.

ITpu 600— 1300° C uBeT u APKOCTHh HATPETHIX MPEAMETOB U3MEHSIOTCA uepe3 Kaxapie S0° C:
BT NoBepxHOCTH Npu Harpese oT 850 o 1000° C u3MeHseTcss OT KpaCHOTO 10 CBETIIO-
KpacHOT0, 3aT€M CTAaHOBUTCS OPAHXKEBBIM, a J1ajiee KENThIM. TeMIiepaTypy IO LBETY, KaJICHUS

onpeaesnsoT ¢ TouHocThio +50—60° C.

[Ipu cnaboM JHEBHOM OCBELLIEHUH YEPHbIE METAIJIbl, HaIpeThIe 10 pa3IMYHbIX Temneparyp, °C,

HUMCIOT CJICAYIOIINC LIBCTA KAJICHHUA:

TemHo-KpacHsbIi . . . 650 OpaHxeBO-KeNIThlH . . . ...1000
BumneBo-kpacHsblif . . 700 CBETJIO-KENTHIM. .............. 1100
Cetno-kpacHbli . . . 800 COJIOMEHHO-KEINTHIH . . ....1150

I'ycro- opamxessiii . . 900  benslii pa3zHoii spkocty ...1200—1400
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OpHako crocob onpefeeHNs TEMIIEPAaTyphl HATPETOTO METAJIA IO IBETY KAJCHUS HE SBISIETCS
JIOCTaTOYHO TOYHBIM M HaJeKHbIM. [loaToMy 11l ompenienieHus TeMIepaTypbl HarpeBa

MOJIB3YHOTCA ITUPOMETPaAMHU.

PamuanuoHHEI upoMeTp (apaoMeTp) paboTaeT Mo MPHHIIAITY TIOTJIOMICHUS JTyYUCTON SHEPTHH
HarpeToro tena. YeM Bblllle HArpeB, TEM OOJIbIIE U3JTydaeTcsl JIyducToi sHepruu. Temnsosble J1y-
YW HArpeToil 3aroTOBKU MPU MOMOIIH JTUH3bI 1 cOOMparoTCs B My4OK U yepe3 auadparmy 2
MOoMaaloT Ha OaTapero 3, COCTOSIIYIO U3 HECKOJIBKIX MOCIEA0BATEIHHO COCTUHEHHBIX
TEpMOIIap, TOPSIYME CIIah KOTOPBIX PACTIOJIOKEHBI HA 3a4€PHEHHOM TJIACTUHKE W3 TUIATUHOBOW

(G oJIbTH, TIOTJIONIAOIICH TETUTOBLIC JIydd. B TepMomape BOZHUKAET JIEKTPHUECKUI TOK, KOTOPBIH
MOCTYIaeT Ha TallbBAaHOMETP 6, MO IIKaje KOTOPOTO CUUTHIBAIOT TeMrepaTypy Tena. [Ipu 3amepe
TEMIIepaTypbl HACTPONKY MUPOMETPA BBIMOJIHSIOT C MOMOIIBIO OKYJIsipa 5 U puibTpa 4 Taxk,

YTOOBI TEIUIOBBIC JTyYH OT HAIPETOW 3arOTOBKH COOMPAIHCH B (DOKyCEe OOBEKTHBA.

Puc. 10. Cxema paapialimuOHHOTO MHUPOMETPA.

3. U3mepeHue JaBJIeHUS U Pa3peKeHUs

Ilox nmaBneHHEM NOHUMAKOT CHIIy, C KOTOPOM MOJIEKYJbI BEIIECTBA BO3JACHCTBYIOT Ha
€UHUILy OTPAHMYMBAOLIEH TOBEPXHOCTH.

ATMoc(epHoe 1aBJieHNe — JJaBJIeHHE B ra3000pa3HOil 000JI0YKEe 36MHOTO mIapa, KOTOpoe
U3MepsieTcsl CWJIOM, pPaBHOM JaBJCHHMIO aTMoc(epHOro BO3AyxXa Ha EAMHUIY IUIOUIAId
MOBEPXHOCTH, HAXOAAIIEINCS HA HEM.

ATMocdepHoe TaBJieHHE CO3JaeTCs MAacCOd BO3IYIITHOTO CJIOS 3€MHOM aTMocdepsl H
UMEET IEPEMEHHYIO BEIMYMHY, 3aBHCSILIYI0 OT BBICOTBI MECTHOCTH HaJl YPOBHEM MOpA,
reorpauuecKor MUPOTHI K METEOPOJIOTHUECKUX YCIOBHUH.

Bakyym (paspeskeHMe) — Takoe COCTOSHUE ra3a, IIpU KOTOPOM €ro JaBJICHHE MEHbIIE
aTMoc(hepHOro.

JlnHaMu4YecKkoe JaBJeHHMe — 13TO JABJICHHE, BBI3BAHHOE CKOPOCTHIO ABM)KEHHS IOTOKA
rasa.

MeToabl 3MepeHus JaBJIEHHsI OCHOBAHbI HA CPABHEHUU CUJI U3MEPSIEMOrO JIaBJICHUS C
CUJIaMU:

- TABJICHUSI CTOJIOA )KUIKOCTH (PTYTH, BOJBI) COOTBETCTBYIOIIEH BBICOTHI,

- pa3BUBaeMbIMHU TNPHU AcHOPMAINK YIIPYTUX IJIEMEHTOB (IIPY>KUH, MeMOpaH, CHIIb(OHOB,
MaHOMETPUYECKUX TPYOOK);
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- TSDKECTH TPY30B;
- YOPYTMMHU CWJIaMH, BO3HHKAIOIIMUMHU TpU JedopMalid HEKOTOPBIX MAaTepHUalioB WU
BBI3BIBAIOIIIMH JJICKTPHUECKUES dIPPEKTHI.

JelicTBHe KHIKOCTHBIX MAHOMETPOB OCHOBAHO HAa I'MJAPOCTATUYECKOM NPUHIUIE, MPU
KOTOPOM M3MepsieMOe JIaBJICHNE YPAaBHOBEIINBACTCS JaBIEHUEM CTOJI0a 3aTBOPHOMN YKUKOCTH.

Pa3Huna ypoBHell B 3aBHCHMOCTH OT IUIOTHOCTH KHIKOCTH SBJSETCH Mepoil
aasjenus. IlpocrelimmuM npubopoM Uil M3MEPEHUs [ABJICHUS WM Pa3sHOCTH JaBJICHUM
ABJIIETCS. ABYXTPYOHBIH MaHOMETp, MPEACTABISAIOLIMN COOOM COrHYTYIO CTEKJISIHHYIO TPYOKY,
3aIM0JIHEHHYI0 paboydelt JKUIAKOCThIO (PTYThIO, BOOI) U NMPUKPEIUIEHHYIO K MaHEIN CO LIKAJIOMH.
OnuH KoHel TpyOKM COEOUHEH C aTtMoc(epoil, Ipyrod MNOJKIOYaeTcsi K OOBEKTY, TIe
U3MepseTcs aBieHue. 3HaueHue AaBlIeHHs onpeaersercs no popmye:

P=hp g, rne:

P - usmepsiemoe nasnenue, Ila;

h - pazHOCTH ypOBHEN KUIKOCTH, M;

P — IUIOTHOCTB JKUAKOCTH, KI/M3;

€ — YCKOPEHHE CHIIBI TSKECTH, M/C2

IIpunuun aeiicreus AepOpMalMOHHBIX CPEACTB M3MepeHMii (Hampumep, Npy>KUHHOTO
MaHOMETpa) OCHOBAaH Ha YpPaBHOBEIIMBAHUU CHJIBI, CO3/1aBa€MOW TaBJIEHUEM KOHTPOJIHUPYEMOH
Cpellbl Ha YyBCTBUTEJbHBIM 3JIEMEHT (OJHOBUTKOBbIE 1 MHOTOBUTKOBBIE TpyOuaThle MpPY>KUHBI,
ynpyrue MemOpaHbl, CHIb(OHBI) CHIAMM YNPYrHX AedopMalMii pa3IudyHOro poja yHpyrux
JJIEMEHTOB.

Orta pedopmanuss B BHAE JMHEWHBIX WM YIJIOBBIX IEpPEMELICHUN IeperaeTcs
PETUCTPUPYIOMIEMY YCTPOWCTBY WM TpeoOpa3yercsi B  AIEKTPUUECKUH CHUTHAN  JUIS
JUCTAaHIIMOHHOW NEpeadH.

Kaaccnduxannsa npudopoB 1J1s1 u3MepeHust AaBJICHUSsI

B 3aBucumocTM OT Ha3HaueHHMs NPUOOPHI I HM3MEPEHHs JaBICHUS JAEIATCd Ha
CJIEAYIOIIHME OCHOBHBIC IPYIIIIBI:

MaHoMmeTpbI — 17151 U3MEPEHUS N30BITOYHOTO 1aBICHHUS.

BakyymMeTpbl — 1)1 U3MEpEHUS BaAKyyMMETPHUUECKOIO JaBJICHUs (BaKyyMma).

ManoBakyyMMeTpbI — JUIsl U3MEPEHUS BAKyyMMETPUUECKOTO U N30BITOYHOIO 1aBICHUH.

BapoMeTtpbl — U1 u3MepeHust aTMOC(epHOro aBICHHUS.

BapoBakyymMeTpsbI — 11 H3MepeHUs: a0COIIOTHOTO aBICHHUS.

JuddepeHunanbHbIe MAHOMETPbI — I U3MEPEHUS Pa3HOCTH JaBICHUN.

IIpyuHHBIE MAHOMETPBI

[TpykMHHBIMH ~ Ha3bIBAlOTCA  NPUOOPBI, B  KOTOPBIX  HM3MEpAEMOE  JaBJICHUE
YPaBHOBEIIMBACTCA CHJIAMH YIPYTOCTH NPYXKUHBL, Ae(opMaiusi KOTOPOH CIyXKHUT MEpOi
JIaBJICHMS.

bnaromaps mpocToTe KOHCTPYKLMH U YIOOCTBY IOJIb30BaHHS IPY>KUHHbBIE MPUOOPHI
IOJIyYNJIM IIUPOKOE IIPUMEHEHUE B TEXHUKE.

K »10i1 rpynne oTHOCATCS pa3HOOOpa3HbIe MPUOOPHI, OTINYAOILINECS IO BUAY HPYKUH.

MaHoMeTpbI ¢ TPYOUATON NPYKUHOMI

TpyOuarble npy>KUHBI TPEACTABISIIOT COO0H KPYrooOpa3HO COTHYThIE TPYOKH C OBaJIbHBIM
MONEPEYHBIM ceueHueM. J[aBiaeHrue nu3mMepseMon cpeibl BO3ICUCTBYET Ha BHYTPEHHIOIO CTOPOHY
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9TON TPYOKH, B pe3yJIbTaTe Yero OBAJIBHOE MOINEPEYHOE CEYCHHE MPHUHUMAET MOYTH KPYTIYIO
dbopmy.

B pesynbrare MCKpUBICHHS TPYXKUHHOW TPYyOKH BO3HUKAIOT HAINPSDKEHUS B KOJBIAX
TPyOKH, KOTOpble pa3rudaroT npykuHy. CBOOOAHBIN KOHELl NPY>KUHBI BBIIOJIHSET JBU)KEHUE,
IPONOPLMOHAILHOE BEJIMYMHE JaBieHUs. JIBH)KEHHE MNEpelaeTcsl MOCPEICTBOM CTPEIOYHOIO
MexaHu3ma Ha mkany. s usmepenuit gaBnenus no 60 wium 100 xrc/cM2 mpuUMEHSIOTCS, Kak
IPABUJIO, COTHYTBIE C YIJIOM BUTKA OK0JI0 270°, KpyrooOpas3HbIe NPy KUHBI.

s m3aMepeHuil naBieHus ¢ Oojiee BBICOKMMM 3HAYEHUSMHU HCIIOJIB3YIOTCS MPY>KUHBI C
HECKOJIbKMMHM JIEKAIIUMU JIPYT HaJ APYroM BUTKAMHU M OJUHAKOBBIM BUTKOBBIM JIHAMETPOM
(BMHTOBasl MpY’>KWHA) WJIM CO CIUpPajeoOpa3HbIMU BHUTKAaMH, JIEKAIIUMH B OJHOU IJIOCKOCTU
(Tutockasi ciupalibHAs IPYKUHA).

Crpenka

Tpybka
— byppnoxa

~ 3arnywka

Tara

~___ Keagpant

LUudep6nar >
o~ ~._MexaHuam

-

“~._WTok co
- LWITYLIepOM
\

e

==

G

Bxon nasneHus

Puc. 11. Cxema manometpa ¢ TpyOkoii bypnona

4. U3mepeHne ypoOBHS KHIKOCTH

N3mepenue ypoBHS KUAKOCTH UIPACT BAXKHYIO pOJIb IIPU aBTOMATH3aLMHU IPOLECCOB B
cucTeMax ra3ocHa0XKeHus. DTU U3MEpPEHHs 0COOEHHO Ba)KHBI, KOT/Ia MOAJIEpyKaHHe HEKOTOPOIro
MIOCTOSIHHOTO YpPOBHS, HallpuMep, YpOBHS BOABl B OapabaHe KOTJA, YPOBHS JKHIKOCTH B
pe3epByape CBsI3aHO C YCIOBHSIMU O€3011acHOM paboThl 000pyA0BaHUS.
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HopwmanbHas skcrutyaTtanus 0apaOaHHBIX KOTJIOB MOXET OCYIIECTBIATHCS  TOJIBKO TPH
YCIIOBUU CTPOTOTO MOJAEPKaHUSI YPOBHS BOJBI B OapabaHe B JOMYyCTUMBIX Mpeaeax.

YpoBeHb MOKHO XapaKTepH30BaThb KAaK BbICOTY 3alOJHEHHS TeXHHYECKOro
anmapara cpeJoii.

CpenctBa n3MepeHHs YPOBHsI 3aIlOJIHEHHS TEXHHYECKOTO ammapara Cpelod Ha3bIBalOTCS
YPOBHeMepaMHu.

[TpuOopsbl, MpenHa3HauYEHHbIE AJI1 CUTHAJIM3ALUU O MPEIENIbHBIX YPOBHSIX KHJKOCTH,
Ha3bIBAIOTCS CUTHAIIM3ATOPAMU YPOBHSL.

BusyajbHble ypOBHEMEPBI - 3TO MPOCTCHIITNE U3MEPHUTETH YPOBHS KHUIKOCTH K
TEXHOJIOTUYECKOMY amnmapary | uepes 3armopHble BEHTHIIH 2 MOJICOSTUHEHO YKa3aTeIbHOES
cTexo (TpyOka 3). Anmapar u TpyOKa MpeCTaBIIIOT cO00 COOOMIAIONTNECS COCY/IbI, TOITOMY

ypoBeHb H xuakocTu B TpyOKe BCEr/ia paBeH ee ypOBHIO B allapaTe U OTCYUTHIBACTCS 110
LIKaJe.

1 2 3
1 100
= = ]
= — = E
e — = =
= D4 L |
I = —n—*

Puc. 1. Basyansnnii yporHeMmep.

ITonnaBkoBBIEe ypOBHEMePHI

YyBCTBUTENBHBIN AJIEMEHT MOIIABKOBOT'O YPOBHEMEPA - ATO TIOITABOK, HAXOISIINUNCS Ha
MIOBEPXHOCTH JKUAKOCTH. [TormnaBok 1 ypaBHOBEIIUBACTCS TPY30M 3, KOTOPBIN CBSI3aH C
MOTJIaBKOM THOKUM TPOCOM 2. YPOBEHb KUIKOCTH OMPEENSICTCS MOJI0KEHUEM Tpy3a
OTHOCHTEJIbHO KAl 4. [Tpenenbl n3MepeHni yCTaHaBIMBAOT B COOTBETCTBUU C IPUHSATHIMU
3HaueHussMU BepxHux (BY) u mmwxuux (HY) ypoBHei.
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Puc. 13. Cxembl MOIJIAaBKOBBIX YPOBHEMEPOB: a - C IUIABAIONIMM IOIJIABKOM; O - ¢ TOHYIIMM
MOTUIABKOM.

5. Peue

IIpepbiBHCTOE BO3ICHCTBUE HA MPOLIECC MOCPEICTBOM PEJIE HA3BIBAECTCS pesleHbIM.
Kaaccudukanus pese B 3aBUCUMOCTH OT pO/ia BOCIPUHUMAEMBIX (PU3MYECKUX BEIINYHNH:
- DJIEKTPUYECKUE;

- TEIUIOBBIE;

- MEXaHUYECKUE;

- ONITUYECKHUE;

- YPOBHS;

- CKOpPOCTH;

Kanaccudukanus 3JeKTpHYECKHX pesie N0 NPUHLUIY ACUCTBHA M IO IapaMeTpy, Ha
KOTOPBIN pearnpyeTr BOCIPUHUMAIOLIUI OpraH:

- DJIEKTPOMAarHUTHBIE;

- DJIEKTPOAMHAMHUYECKHE;

- DJIEKTPOHHBIE;

- UHIYKIMOHHBIE;

- pelie TOKa;
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- pesie HamnpsHKEeHUS;
- pese MOIIHOCTH;
- peJie 4acTOThI U T.1I.

Kaaccudukanms TenyioBbIxX peJie 1o NpUHIUIY JEHCTBUS:
- penie ¢ TMHEHHBIM pacIlupeHueM;
- pelie ¢ IUIaBICHUEM.

Kinaccndpukanusi MexaHu4ecKHX peJie 1o BOCIPUHUMAEMOMY ITapaMeTpy:
- pele CuIbl;

- pelie nepeMeleHus;

- penie CKOpOCTH;

- pele 4acTOThI.

HpI/IHIH/Il'l JeHCTBHUSA U yCTpOﬁCTBO JICKTPOMArHUTHBIX peEJIe

DJeKTpOMarHuTHBIE pene, Ojaromaps MPOCTOMY TPUHIMITY JACUCTBUSL ¥ BBICOKOU
HAJIeKHOCTH, MOJYYWIA CaMO€ IIMPOKOE NPUMEHEHHE B CHCTEMAaX aBTOMAaTHKH M B CXEMax
3aILUTHI 3JIEKTPOYCTAHOBOK.

3HCKTpOM3FHHTHBI€ peie ACIATCa Ha PEJIC MOCTOAHHOI'O U IEPEMEHHOT'O TOKaA.
Pene mocTtostHHOTO TOKA JCJIATCA Ha HeﬁTpaanHe " NOJISIPU30BAHHEBIC.

HeiiTpaabHble pejie OJUHAKOBO PEArupyroT HAa IOCTOSHHBIM TOK OOOMX HampaBiICHUM,
NPOTEKAOIMUI MO0 €ro OOMOTKE, a MOJSPHU30BAHHBIC pejle pearupyroT Ha MOJSAPHOCTb
YIPAaBISAIOLIErO CUTHAJA.

Pab6ora JICKTPOMATrHUTHBIX P€J€ OCHOBaHA Ha HCIOJB30BaAHHU JJICKTPOMArHUTHBIX CHII,
BO3HHUKAOMIUX B MECTAJUNIMYCCKOM CCPACUYHHUKE ITPU MMPOXOKIACHUH TOKA IO BUTKaM €ro KaTylIKH.
I[eTaJ'II/I peiiec MOHTHPYIOTCA Ha OCHOBAHUHU U 3aKPbIBAKOTCHA KpLII.HI(OfI. Hang CCPACHHUKOM
OJICKTpOMAariuTa YCTAaHOBJICH HOJIBPI)KHI:Iﬁ SAKOPb (HJ'IaCTI/IHa) C OJHHMM MHJIHM HCCKOJBKHMH
KOHTaKTaMMU. HaHPOTHB HHUX HAXOAATCA COOTBETCTBYIOIIUEC IMMAPHBIC HCIIOABHUIKHBIC KOHTAKTEI.

B unCcXOmHOM TIONIOKEHUHM SAKOpb yJAepxkuBaercsa IpyxkuHou. IIpm mnonaue HamnpsbkeHHs
JJIEKTPOMAarHuT NPUTATHUBAET SIKOPb, IIPEOJoJieBass €€ YCHUIME, W 3aMbIKAeT WM Pa3MbIKAcT
KOHTAaKThl B 3aBUCHUMOCTH OT KOHCTpyKuMH peine. Ilociae OTKIOYeHMs] HaNpspKEHMs NpYKHHA
BO3BPAILAET KOPb B HCXOJHOE MTOJIOKEHUE.
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1

1- pene,
2-ucnonHUMensHeIl opaaH

Puc. 14. Cxema pene
JIOCTOMHCTBA M HEAOCTATKH JIEKTPOMATHUTHBIX peJie

DONeKTpOMarHuTHOe  pene  o0jajaer  pagoM  MPEUMYLIECTB,  OTCYTCTBYIOIIHUX Y
MOJIYIIPOBOJHUKOBBIX KOHKYPCHTOB!

e CHOCOOHOCTH KOMMYTAIIMHM HAarpy30K MOIIHOCTBIO 10 4 KBT nipu o0beme pene menee 10
cm3;

e YCTOMYMBOCTh K MMIYJbCHBIM [EPEHANPSHKEHUAM M Pa3pyLIAOIIUM TOMEXaM,
MOSIBIISIFOIIIUMCS TIPU pa3psi/iax MOJHUN U B PE3yJIbTaTe KOMMYTAIIMOHHBIX MPOIECCOB B
BBICOKOBOJIbTHOH 3JIEKTPOTEXHHUKE;

e  HCKJIIOUUTENbHAS AJICKTPUUECKash U30JISIIUS MEX]y YIpaBisiolel 1enbio (KaTyKoi) u
KOHTaKTHOW I'PYIIION;

e MaJo€ TMaJeHHe HANpSHKCHHs] Ha 3aMKHYTHIX KOHTaKTax, M, KaK CIEACTBHE, Majoe
BBIZICJICHHE TeIUIa: Mpu KoMMyTanuu Toka 10 A wmamoraGapuTHoe pejie CyMMapHO
paccerBaeT Ha KaTylke U koHTaktax menee 0,5 Br;

e HM3Kas II€HAa JJICKTPOMAarHUTHBIX peJle€ IO CPaBHEHUIO C MOJYNPOBOAHUKOBBIMU
KJIIOYaMH.

HepocraTkm pesie: manmas CKOpOCTh paOOTHI, OTPAHUYECHHBIA (XOTS M OYEHb OOJIBIION)
JJEKTPUYECKUA M MEXaHWYECKMM pecypec, CO3[aHHE paJuoONoOMEX INPH 3aMbIKAaHUU H
pa3MbIKaHUU KOHTAKTOB.

[oasipu3oBaHHbIE 3J1EKTPOMATHUTHBIE peJie

Pa3HOBUIHOCTBIO 3JEKTPOMArHUTHBIX pelie SBISIOTCA MOJIIPU30BaHHBIE AJIEKTPOMArHUTHBIE
pene. VX mNpUHIUNHATBEHOE OTIMYHE OT HEHUTPaTbHBIX peElie COCTOUT B CIOCOOHOCTH
pearupoBaTh Ha IMOJIIPHOCTb YIPABJISIIOIIETO CUTHAjIA, 3aKJIIOYAIoLeecss B TOM, UYTO IIpH
W3MEHEHUU TMOJISIPHOCTU MPWIOKEHHOTO HAIpPSKEHUs MEHSETCS HaIpaBJICHUE MPUTSKEHUS
SIKOPSL.
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[Tonspu3oBanHbie pesie  pabOTalOT Ha BJICKTPOMArHUTHOM mpuHiune. OTIHYUTEIHLHON
OCOOCHHOCTBIO X SIBJISIETCS TO, YTO HA SKOPh peJyie JICUCTBYIOT JBa HE3aBUCUMBIX MarHUTHBIX
notoka: mnosspusytommii @D, co3gaBaeMblii MMOCTOSHHBIM MarHuToMm, u paboumii Dp,
CO3/aBacMbIii TOKOM, TIPOXO/ISIIIIAM TI0 OOMOTKaM pelie.

— T TR
r——

il

Puc. 15. [Ipunuun yctpoicTBa U J€HCTBUS MOJISIPU3OBAHHOIO PEIIE.

Takoe 1nosnoxeHue ABIAETCS HEYCTOMUNBBIM U IPAKTUYECKH HEJOCTHKUMBIM. Jl0CTaTOYHO
HEeOO0JIBII0N AaCCHMMETPHUH B BO3IYIIHBIX 3a30paxX WM BHEIIHETO TOJYKa, CMEUIAIOIIETO SKOPh C
HEUTPaIbHOTO MOJIOKEHUS, KaK PABEHCTBO MAarHUTHBIX MIOTOKOB B IIPaBOM U JIEBOM 3a30pax, a
CJIEIOBATENIbHO, U CHJI, BO3/ICHCTBYIOIINX Ha IKOPb, HApYIIUTCs. B pe3ynbrare sskopb
MPUTSHETCS K TOMY HOJIIOCY 3JIEKTPOMAarHuTa, CUjia MPUTSHKEHUSI K KOTOPOMY cTalia O0JIbIiIe.

[onsipu3oBaHHBIE pelie MOTYT MPUMEHSTHCS Ui paObOTHl TOJAbKO HAa MOCTOSSHHOM Toke. [Ipu
1oJlaye NePEMEHHOT0 TOKa AKOph pelie OyAeT MONEePEMEHHO MPUTATUBATHCS TO K IPaBOMY, TO K
JIEBOMY IIOJIIOCY JIEKTPOMArHuTa, T. €. BAOPUPOBATH C YACTOTOM NMPHUIOKEHHOTO HAIIPSKEHUSL.

6. Peryasitopbl JaBJIeHUsI Ta3a NPsIMOro AelCTBUS

Peryasitopsl fnaBJjieHHsl ra3a IpeJHa3HA4YeHbl I aBTOMAaTHYECKOTO ITOHMKEHUS
JaBJICHUs ra3a OT HA4yaJbHOI'O /10 PACUETHOIO W IMOJJECPKAaHMUS €ro B 3aJaHHOM JHaIla30He
HE3aBUCHMO OT U3MEHEHHs pacxo/ia raza u KojaeOaHHsl BXOJHOTO 1aBICHHUS.

OcHoOBHBIMH y3J1aMH peryisTopa tuna P/] ssustorcs:

-pa3bEeMHBIN (UIaHIEBBINH KOPIYC ¢ MEMOpPaHHO-NIPYKUHHBIM YCTPOMCTBOM U KOJIEHYATHIM
pbI4arom, BO3AECHCTBYIOIIUM Ha TOJIKATENb 30JI0THUKA,

- JIUTOW TPOMHUK BEHTHWJIBHOTO THUIIA C PETYJIUPYIOIUM KIAaHOM;

- IMITYJIbCHAsA TPyOKa, COCTUHSIONIAs BBIXOJHOE OTBEPCTUE TPOWHUKA C MOJ1- MEMOpaHHON
HOJIOCTBIO U BBHIMOJHAIOLIAS POJIb 3B€HAa OOPAaTHOI'O BO3JCHCTBUS KOHEYHOIO MAABICHHUSA HA
MeMOPaHHO-TIPYKMHHOE U3MEPUTEIIBHOE YCTPOHCTBO U PETyIUPYIOMINN KiIalaH;

- pe3p00Bast HakJIa/IHas raiika, COeIMHAIOIAsl KOPIYC PETYIISTOpa C TPOHHUKOM.

[IponyckHasi cMOCOOHOCTH peryJsiTopa [daBJeHUsl 3aBUCUT OT pa3Mmepa KiaraHa,
BCJINYHHBI €TI0 X044, OT OTHOIIICHUA ,Z[aBJIeHI/Iﬁ A0 U MOCJIC peryjiaTopa HaBJICHHUA, INIOTHOCTH
ra3a, KOHEUHOTO JaBIICHHUS.

JlpocceiMpoBaHMe — 3TO YBEJIMYCHUE WM YMEHBLUICHUE IIPOXOJHOIO CEYEHUs, 4epe3
KOTOPOE MPOXOIHT T'a3.

YyBCTBHUTEJIBHBIM 3JIEMEHTOM B PETYISITOPE JABIICHUS raza MPSMOTO JCHCTBHS MOKET
ObITh MeMOpaHa, KOTOpasi BOCIPHUHUMAET JIaBJICHHE Ta3a W MpeoOpa3yeT ero B MEXaHU4YeCKOe
HeﬁCTBHe PBIYaXXHOTO MCXaHU3MaA.
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MemOpana KoJIbLIEeBOIO THINIA U3rOTABIMBAETCS U3 MPOTECTUPOBAHHON Macio-
OCH30MOPO30CTOMKON PE3UHBI.

YI'[paB.TIeHI/Ie THAPABJIUYECCKHUM PEKHUMOM paﬁoTbI CHUCTEMBI Ta3opacnpeacjIcHust
OCYIIEeCTBJIAT ¢ IOMOIIbIO peryJjasaTopoB JAaBJICHUA, KOTOpbI€ ABTOMATHYECKH
MOAACPKUBAIOT MOCTOSAHHOEC JTaBJICHHE B TOYKE 0T60pa HMIIyJjbCa HE3aBUCUMO
OT HHTEHCHUBHOCTH HOTpeﬁﬂeHI/Iﬂ rasa.

[Tpu peryaupoBaHWU  NABJICHUS  MPOUCXOAWT CHIDKCHHWE  HadallbHOTO —  Oonee
BBICOKOT'O — JIaBJICHUS HA KOHEUHOe — 0oJiee HU3KOe.

OTO NOCTUraeTcsi aBTOMAaTH4YeCKUM M3MEHEHUEM CTETEHU OTKPBITHS APOCCETUPYIOLIETO
OpraHa peryJysropa, BCIEICTBHE YEro AaBTOMATHYECKH W3MEHAETCS TUAPABINYECKOE
CONPOTHUBIICHUE ITPOXOASIIEMY ITOTOKY rasa.

ABTOMaTHYECKUI PEryjATOp JAaBJICHUA COCTOUT U3 UCIIOJHUTCIIBHOTO MCXaHH3Ma
¥ PETYJIHMPYIOIIETO OpraHa.

OCHOBHOM 4acTBIO UCIIOJIHUTEILHOTO MEXAaHU3MA SIBIISIETCS I-I}/BCTBI/ITG.]'II)HI)II\/JI DJICMCHT.

Ecnu mepecTaHoBouHOE ycuiue, pa3BUBa€MOE YyBCTBHUTEIBHBIM 3JIEMEHTOM PETYJIISTOpa,
JIOCTAaTOYHO OOJBIIOE, TO OH caM OCYHIeCTBAsAeT (YHKIMH YIPABICHHUS PEryIHPYIOLIIM
OpraHoM.

Taxue perynsTopbl Ha3bIBAIOTCS PETYJIATOPAMH MPSIMOTO AeiiCTBHS.

Hcxons w3 3aKkoHa peryaupOBaHUs, MOJOXKEHHOTO B OCHOBY HX DPa0OTHI, PeryJsiTopbl
AaBJeHUs ObIBAIOT aCTATHYECKHE, CTATHYECKHE U H30POMHBIE.

B cucremax raszopacrpenienieHusi JBa MEPBBIX TUIA PETYJISTOPOB IMOIYYWIN HauOoJbIIee
pacIpocTpaHeHHe.

B acratmyeckux perynsatopax (puc. 16 a)Ha UyBCTBUTENBHBIA 3yeMeHT (MeMOpaHy)
JIEUCTBYET MOCTOSTHHAS CUJjla OT rpy3a 2.

AxTuBHas (IPOTUBOJEHCTBYIOIIAs) CWJIAa — 3TO YCWIEHHE, KOTOpPO€ BOCHPUHHMAET
MeMOpaHa OT BBIXOJHOI'O 1aBIeHUSA P;.

[Tpu yBenmueHun otOopa rasza u3 ceTw 4 OyJeT yMEHBIIAThCS NaBieHue P, anaHC cui
HapyluTCs, MeMOpaHa MONAET BHU3 U PETYJIUPYIOIIUI OpraH OTKPOETCs.

Takue perysnaropbl OCae BO3MYILEHUS IPUBOIAT PETYJINPYEMOE JABICHUE K 3aJaHHOMY
3HAYEHUIO HE3aBUCUMO OT BEJIMUMHBI HATPY3KH U MOJI0KEHUS PEryJIUPYIOLIEro OpraHa.

PaBHOBecue cucTeMbl MOXKET HACTYIIUTh TOJIBKO MPU 3aJaHHOM 3HAYEHUH PETYJINPYEMOTO
JIABJICHUS, TPUYEM pEryJUpYIOIIMNA OpraH MOXeET 3aHMMaTh Jr00oe TnojoxeHue. Takue
pEryJsATOpBl CIEAyeT MPHUMEHATh Ha CeTAX ¢ OOJBIIMM CaMOBBIPABHHBAaHUEM, Halpumep,
B T'a30BBIX CETAX HU3KOI'O IaBJIEHUS AOCTATOYHO OOJIBIION EMKOCTH.

Puc. 16. CxeMsbl peryysiTOpOB TaBJICHHUS:

a — aCTaTUYECKUH peryisTop; 0 — CTaTUYECKUIl peryisTop JaBiacHUS;
1 — perynupytouuii (IpoccenbHbIi) Opras;

2 — MeMOpaHHO-TPY30BOi IPHUBO;

3 — uMIysbcHast TpyOKa;
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4 — 00BEKT peryJupoBaHusi — ra3oBas CeTb;
5 — MeMOpaHHO-TIPY>KUHHBINA TPUBO/I.

B perynsarope (puc. 16 ©0) rpy3 3aMeHeH NPYKMHOW — CTaOWIH3UPYIOLIUM
YCTPOMCTBOM. YcCwime, pa3BUBaeMOe TPYKHHOH, MPOMOpHHOHANBHO ee aedopmammu. Korma
MeMOpaHa HaXOAWUTCS B KpalHEM BEpXHEM IMOJIOKEHUM (PEryJIMpYIOLIUil opraH 3akpbIT),
IpyXUHa IprUoOpeTaeT HaubOoJbIIYIO CTENEHb CKaTus U P, — MakcuMaibHoe. [Ipu monHoCcThIO
OTKPBITOM PETYJIUPYIOILEM OpraHe 3HadyeHue P, yMEHbIIAeTCsl 1O MUHUMAaJIbHOTO.

OCHOBHBIMU  3JIEMEHTAaMHU PEryJIUPYIOUINX (IPOCCETUPYIONINX) OPraHOB SBISIIOTCS
3aTBOPBHI.

OHH MOTYT OBITH O/IHOCE/E/IbHBIE, ABYXCeldedbHble, THA(parMeHHble U IIJIAHTOBbIE,
KPaHOBbIE M 32CJIOHOYHbIE.

B roponckux cucremax ra3ocHa0Ke€HUsS B OCHOBHOM IPUMEHSIOT PEryJsiTOpbl C OJHO-
U JIByXCeEIbHBIMH 3aTBOPAMH, PEKE — € 3aCIIOHOYHBIMH U IIJIAHTOBBIMU
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Puc. 17. Cxembl Apocceanpyommnx opraHoB
pEryJIsITOPOB AaBIICHHS ra3a:
a — C OHOCEACIBHBIM 3aTBOPOM; O — C IBYXCE/ICIbHBIM;
B — C 3aCJIOHOYHBIM; T — CO IIUTAHTOBBIM.

KoHcTpyKiusi NpoXoaHOro 3al10pPHO-PeryIupyIoLIero KianaHa
BnayTpu kopmyca knanaHa 1 ycTaHaBIMBAeTCs APOCCENbHBINA y3€Il, COCTOSIIUN U3 ceaa 2
U IUTyH)Xepa 3, CBA3aHHOT'O CO LITOKOM 4.
Cen1o MoxkeT ObITH BHINOJHEHO B PA3JIUYHBIX KOHCTPYKTHBHBIX HCIIOJTHEHUAX:
- BBOpPAuMBAaThCs B KOPIYC KianaHa, Kak Moka3aHo Ha pucyHke 17,
- IPYXKMMATHCS K KOPIYCY CEUaIbHON BTYJIKOM;
- BBIIOJHATLECA BOCAUHO C KOPITYCOM.
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Puc. 18. KoHcTpyKiust 3an10pHO-PETYIMPYIOMIETO KIIaraHa

[ImyH>Kep CKOJB3UT 110 HAIIPaBJIAIOLIEH, BEIIIOJIHEHHON B KpbILIKe 5. Mexy koprycoMm | u
KpPBIIIKOM 5 yCTaHOBJIEHA YIUIOTHUTENbHAs Tmpokiaaka 6. IIITok 4 BBIBOOUTCS HapyXy uepes
CAJIbHUKOBBIN y3€Il 7, IpeACTaBISIOMUI co00i HabOp MOANPYKUHEHHBIX MIEBPOHHBIX KOJICI] U3
dropornacta-4 wiam ero momudukanuid. Ha kpeimke 5 ycTaHaBiIuMBaeTcs MPUBOMA, IITOK
KOTOPOTO COEIMHSETCS CO LMITOKOM KiamaHa. [IpuBoJ MOXKeT ObITh MHEBMATUYECKUM, PYYHBIM,
3JIEKTPUYECKUM WJIU DJIEKTPOMArHUTHBIM.

JlpoccesibHBIN y3eJ1 ABJIsIeTCs PeryJMPYIOLIHM H 3alMPAIOIIUM 3JIeMEHTOM KJIalaHa.

MMeHHO B 3TOM y3j€ peanu3yeTcs 3ajadya W3MEHEHUs IMPOXOJHOIO CEYeHHs KialaHa M,
KaK CII€ZICTBHE, N3BMEHEHUE €TI0 PaCXOJHOU XapaKTEPUCTHKHU.

KonkpeTHble KOMOMHAIIMHM BTYJIKa-CEUIO-IUTYH)KEP BBIOMPAIOTCS HCXOIs M3 YCIOBUHN
AKCIUTyaTalMy KJIallaHa: Iepernaja JaBlIeHUs, THIA PETyJIUPYEMON Cpeabl U €€ TeMIepaTyphl,
HAJIMYUSl MEXaHUYECKUX YaCTHII, BEJTMUUHBI IPOITYCKHOM CIIOCOOHOCTH, BA3KOCTU CPEJIBI.

Baxxaoe 3HaueHue 11 paboThI KJIallaHa UMEeT MPAaBUIIbHOE HAIIPaBICHHUE MO1aun paboyeit
cpeapl. OHO MapKHUPYETCs CTPEIIKON HA HAPYKHOM MOBEPXHOCTH KOPITYCOB.

OpnHoceneNnbHbIE W ABYXCEIEIbHBIE 3aTBOPHl MOTYT BBIIIOJHATBCS KAK C KECTKHM
VIUIOTHEHHEM (METaJlT 110 METaJUTy), TaK U C JIACTHYHBIM (TIPOKIAJKU U3 MacI00EH30CTOUKON
pe3uHbI, KOXH, GToporiacTa u T. 11.).

Takue 3aTBOPBI COCTOAT M3 CeAJIA U KJIaNaHa.

JloCTOMHCTBOM OJTHOCENIEIbHBIX 3aTBOPOB SIBISIETCS TO, YTO OHM JIETKO OOECIEeUMBaIOT
repMeTUYHOCTH YIUIOTHEHUSI.

OpnHako KiamnaHbl OJJHOCEACIIBHBIX 3aTBOPOB SABIISIIOTCS HEPA3rpyKEHHbIMH, T. K. HA HUX
JIEUCTBYET PaA3HOCTh BXOJIHOT'O U BBIXOJHOTO JABJICHUM.
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B perynaropax naBieHus rasza IUPOKO NMPUMEHSIIOT TapejbyaTble IUVIOCKHE KJIANAHbI
€ JIACTHYHBIM YIUIOTHEHHEM.

[TonHbIl XOJ MJIOCKOrO KiamaHa, I[pu KOTOPOM OyAeT OCYIIECTBIATHCS Ipolece
pEryJIupOBaHus, ONPEeIIAeTCs BHICOTON Mo beMa KinanaHa h :

h=0,25 d.

Jlnis mpumepa: perysisiTop ¢ 1uaMeTpoM celyia 4 MM UMEeT MOJIHBIA X0 KianaHa 1 Mm.

IIpakTHyecKkH BBICOTY MOAbeMa INUIOCKOI0 TapejbyaToro KJANaHA NPUHUMAIOT
(0,3+0,4)d..

JanpHenmmii mor-eM KilaraHa He CKa3bIBaeTCs Ha €ro MPOIMYCKHOM CIIOCOOHOCTH.

JIByxceeqbHbIe 3aTBOPBl NPU TEX XK€ YCIOBHAX 00JaJal0T 3HAYUTENIBHO OObIICH
MPOITYCKHOM CIOCOOHOCTBIO BCJEACTBUE OOJIBbIICH CyMMapHOM IUIOMIAIU MPOXOIHOTO CEYEHUS
cenen.

OTu KanaHbl SBJISIOTCS Pa3rPyKEHHBIMH, OJHAKO IPU OTCYTCTBUHU pacxojia ra3a OHU
He o0ecneYMBalOT TePMETHYHOCTH, YTO OOBSICHIETCA TPYAHOCTBIO IOCAAKH 3aTBOpPA
OJIHOBPEMEHHO 110 ABYM IIJIOCKOCTSIM.

B perynaropax naBieHus rasa, ycraHaBiuBaeMmbix B ['PII, B kauecTBe UyBCTBUTEIBHOTO
AJIEMEHTA M OJHOBPEMEHHO MIPUBOJA HCIIOJIb3YIOT MEMOpPaHbI (IIJIOCKUE U TOQPUPOBAHHEIE).

[Tnockas memOpaHa mpeAcTaBiIsieT cOOOH KPYIUIYIO IUIOCKYIO IUIACTHHY M3 3JaCTUYHOTO
MaTepuana.

MemOpaHna 3axuMaeTcst Mex1y (hiaHaMu BepXHel U HUKHEH MEeMOpPaHHBIX KpBIIIEK.

IlenTpanpHas yacTb MeMOpaHbl C 00€MX CTOPOH 3a)kaTa MEXIy ABYMsS KpYIJIbIMU
METAJUINYECKUMHU JUCKaMU (OOXKHUMHBIMM). JKeCTKHE TUCKH YBEJIWYMBAIOT INEPECTAHOBOYHYIO
CUJIy ¥ YMEHBIIAIOT HEPAaBHOMEPHOCTD PETYJIUPOBAHMSL.

IlepectanoBoYHOe Yycu/Me, pa3BUBaeMOE€ MEMOpaHOW, 3aBUCUT OT BEJIUYUHBI TakK
Ha3bIBaeMoi 3P PexTuBHOM momann MmemOpanbl. OHa U3MEHSETCs] B 3aBUCUMOCTH OT Iporuda
MeMOpaHBbI.

Br100p peryasitopoB aaBJjieHUs ra3a He00X0AUMO NMPOU3BOAUTD, YYNUTHIBAS:

e THUN 00BEKTA PETYIHPOBAHMS;

e MaKCHUMAaJbHBIN 1 MUHUMAIBHBIN TPEOYEMBIN pacxo/1 ras3a;

e MaKCHMMaJbHOE U MUHUMAIbHOE BXOJHOE JIABJICHUE;

e MaKCHMaJbHOE U MUHUMAJIbHOE BBIXOJHOE JaBJICHUE;

e TOYHOCTb PEryJMPOBAaHUA (MAKCHMalbHO AOIYCTUMOE OTKJIOHEHHUE DETYJIUPYEMOro
JaBJICHUSI U BpEMS IIEPEXOTHOTO MPoliecca PEeryIupoBaHus);

e HEOOXOIUMOCTh MOJHOW FEPMETUIHOCTH TP 3aKPHITHH PETYIISITOPA;

e aKyCTHUYeCKHEe TpeOOBaHUS K paboTe PETyJATOPOB C BHICOKMMH BXOAHBIMU JaBICHUSIMHU
U OOJIBIIMMU PacX0/1aMu raza.

OcHOBHBIM Tpe0OBaHUEM IpH MOAOOpE PETYJATOpa MaBJICHUS SBISIETCS oOecreueHHe
YCTOMUMBOCTH €ro paldoTbl Ha BCEX BO3MOXKHBIX pEXKHMaX, 4YTO IPOIIE BCEro JOOUTHCS
NPaBUIBHBIM BEIOOPOM PETyJITOpa Ul TOTO WIIK HHOTO O0BEKTa.

JUis TYMUKOBOr0 ra3ompoBoaa (c oTOOpOM Ta3a B KOHILIE Ta30MpoBOJA) CIEIyeT
HNPUMEHSATh CTATUYECKHE PETYIISATOPHI NPAMOI0 e CTBHA.

B ciyuyae 001bIIMX PACX0J0B ra3a — peryJsiTopbl HENMPSIMOT0 1eiiCTBHS.

JI1s1 KOJIbLEBbIX W pPa3BeTBJCHHBIX TIa30BbIX ceTeil, Yy4YUTbIBas MX CIIOCOOHOCTb
K CAMOBBIPaBHUBAHMUIO, MO>KHO HCIOJB30BATH JIFOOBIE TUIIBI PETYJISTOPOB, HO TaK KaK ATH CETH
UMEIOT  OOJbIIME pPAaCYETHBIE PACXOABbI, TO Jyyllle HNPUMEHSTh ACTATHYECKHE PeryJasiTopbl
HeNpsIMOro AeiicTBUs (¢ MMJIOTOM). DTHU PEryJIATOPHI MO3BOJSIOT 00JI€e TOYHO MOIJCPKHUBATD
aBJIEHUE I10CJIE CeOsl.

38



[Ipu BBIOOpPE perymisaTOpa HaBIICHUS HEOOXOIUMO YUUTHIBATH SIBJIICHUS, CBSI3aHHBIC
C IIyMOM pa0OTaIOIIEro peryJssropa.

Peryasitop naBnenus raza PJI - 32M

Perynsatop nasnenus rasa P/I-32M BbinoiHeH U3 MeMOpaHHON Kamepbl U KPECTOBHHBI,
COE€IMHEHHBIX HAKUIHON TaliKOM.

Ha xonue mroka 11, Ha pe3pOe, HaBepHYT KiamnaH 4 ¢ KOHTPraKoW, Bpaiasi KOTOPbIN
MOYKHO PEryJIMpoBaTh BEJIMYMHY HaHOOJBIIEr0 OTKPBITHS KJIallaHa Mpu cOOpKe peryssiropa Win
3aMeHe celia B KpeCTOBHHE 0.

B nentpe MmeMOpaHb! 3 BCTpOEH NPeJOXpaHUTEIbHbIHN KilanaH §.

[Tpu mr060M yCTaHOBMBILEMCS PEXHUME PabOTBI PETYNATOPA €ro MOJBUYKHBIE 3JEMEHTHI
HaXOJSATCSl B pABHOBECHUH.

VYceunue oT BXOAHOTO JaBJIEHMS ra3a Ha KjlalaH, YMEHBIICHHOE PhIlUaXHOW Nepenadyeil, u
yCHUJIE TPYXHHbI 12 ypaBHOBEIIMBAIOTCS B KaKJIOM IOJIOKEHUM ONpPEAEICHHbIM JTaBIECHUEM
ra3a CHU3y MeMOpaHsbI 3.

Ecnu pacxox raza wiM BXOJHOE JAaBJIE€HHE B IpolLecce paboThl H3MEHSIOTCS, TO
paBHOBECHE MOABUKHON CUCTEMBI HAPYIIAETCl.

[Ton neiictBueM mnpeoOiajaromIero yCHJIUs MeMOpaHa uepe3 pbhlUaXHYH Iepenauy
nepeaBUraeT KijamaH B JPYyroe paBHOBECHOE IOJIOYKEHUE, COOTBETCTBYIOIIEE HOBOMY pacxoay
WIN BXOJHOMY JIaBJICHUIO Ta3a.

B cnyuae npekparienus pacxojia BO3pOCIIEE [OCIIE PETYIATOpa JaBlIeHHUE ra3a MoJHUMAET
MeMOpaHy BBepX, J0 MOJIHOTO 3aKPbITH KJIalaHa peryisropa 4.

BceneactBue BO3MOXKHOM HEr€pMETHUHOCTH 3aKPBITOTO KJlallaHA BBIXOJAHOE JABJICHHUE IpU
OTCYTCTBUHM pacxoja OyJeT MOBBILATECSI, a MeMOpaHa peryiasTopa — IOJAHUMAThCA,
IIPEOI0JIEBAsT yCWIIME MAJION IPYKUHBL.

[TpenoxpaHuTeNbHBIN KIamaH OTKPOETCs, M 3a CueT cOpoca ONMpPEeNeeHHOIO KOJIMYEeCTBA
raza B atMoc(epy JadbHEUIINNA POCT JaBICHUS B CETH 3a PETYIATOPOM MPEKPATUTCS.
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Puc. 19. Cxema perynstopa nasnenus raza P/[-32M
1 — kopmyc; 2 — KpblIIlIKa BepxHsisi; 3 — MeMOpaHa; 4 — KJanaH peryssaTopa;
5 — BHHT PeryJIHPOBOYHEII; 6 — KPECTOBHHA PETYJIATOpa B cOOpE C CeaIoM;
7 — npyxuHa; 8§ — KJanaH NpeJoXpaHUTEIbHBIN; 9 — ralika HaKuHas;
10 — poruar; 11 — mrok; 12 — npyxuna

Pel"y.]'lﬂTopl)I AAaBJICHUS ra3a HENPSAMOI'o JeHcTBUA

Perynsarop naBneHus ra3a yHuUBepcalbHbI KOHCTpYKLuHN Ka3aHueBa

PAVK -2

B cxeme perynsaropa nasinenust PAYK — 2 perynstop ynpasinenus KH 2 aBisercs koMaHIHbIM
npubOpoM, a peryIupyrolnii KianaH — HUCIOJHUTENbHBIM MeXaHu3MoM. Paborta perymstopa
JIABJICHUS OCYIIECTBIISIETCS 32 CUET SHEPTHH MPOXOAALIel padoueil cpebl.

I'a3 BXOAHOrO naBiieHUs, IOMUMO OCHOBHOTO KJIallaHa, MOCTYMAaeT 4yepe3 (QHIbTP Ha MaJbli
KJamaH peryyiaropa yHOpaBICHUS W IOCIE HEro II0 COSAMHUTENBHOW TpyOKe uepes
neMrQupyoumii  [poccenb — IMoJl MeMOpaHy peryJiupyronero kiamaHa. ['a3 cOpacbiBaeTcs
B Ta30IIPOBO/I 32 PETYJIATOPOM JABICHHS Yepe3 COPOCHON APOCCeb.

Ha meMOpaHbl perynupyionero KiamaHa M peryjsTopa YHpPaBiICHUS [0 COCTUHHUTEIbHBIM
TpyOKaM IOAaeTcsi BBIXOJHOE AaBlieHHE ra3a. biaromaps HempepbIBHOMY IOTOKY Tas3a uepes
cOpoCHOI Apoccenb AaBleHHE MEPea HUM U, CIIEA0BATENbHO, O MEMOPAHOH pEeryJnpyIOIIero
KJIaraHa Bceraa 00JIbIIe BHIXOAHOTO JaBJICHUS.

Pa3HocTe nmaBneHuil 1Mo 00e CTOpPOHBI MEMOpaHBI PETYIUPYIONIEro KiamaHa oOpa3yer
NOJBEMHYIO CHJIy MeMOpaHbl, KOTOpass MpH JI0O0OM YCTaHOBHMBIIEMCS PEXHUME pPaOOTHI
peryisitopa ypaBHOBEIIMBACTCS BECOM IMOJIBUKHBIX YacTell M JeHCTBUEM BXOJIHOTO JaBIICHUS
Ha OCHOBHOM KJIaIlaH.

[loBbllIeHHOE  JABJEGHUME TMOJI MEMOpaHOW pPEryJupylollero KiamaHa aBTOMAaTHYECKH
peryiupyeTcs MajibiM KJIAaHOM PETYJISTOpa YIpaBiIeHHUs, B 3aBUCUMOCTH OT OTPEOJIeHUs ra3a
Y BXOJIHOT'O JJaBJICHUS IIEpe]] PETyJIATOPOM.

Ycunue BBIXOIHOTO JIaBJICHHUS Ha MEMOpaHy peryJisiTtopa yrnpaBlIeHUs! TOCTOSIHHO CPaBHUBACTCS
C 3a/IaHHBIM TIPU HACTPOMKE YCHIIMEM HIKHEH MPYXKHMHBI, TI000€ HE3HAYUTEIHHOE OTKIOHCHHE
BBIXOJTHOTO JIaBJICHUS BBI3BIBACT MEPEMEIICHNE MEMOpaHbl U KJIallaHa PEryJsTopa yIpaBIeHHs.
IIpu 5TOM H3MEHsETCS pacxoj] rasa, IPOXOMSILIEr0 4Yepe3 MaJIbli KIamaH, a, CIeI0BaTEIbHO,
U JIaBJICHUE 1101 MEMOPaHOH perynpyIoiero KiamnaHa.

TakuM 00pa3oM, mpu THOOOM OTKIOHCHHH BBIXOJHOTO [ABJICHHS OT 33/IaHHOTO W3MCHEHHE
JMaBJICHHUS 107 OONBIION MeMOpaHOW BBI3BIBAET TEPEMEIICHHEe OCHOBHOTO KIIallaHa B HOBOE
PaBHOBECHOE IMOJIOKEHUE, IIPU KOTOPOM BBIXOJHOE JaBJIEHHE BOCCTaHaBiuBaercs. Hampumep,
€CJIM TP YMEHBIICHUH MOTPEOJICHUsI Ta3a BBIXOJHOE IaBJICHHE IOBBICUTCS, TO MeMOpaHa
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Y KJIallaH pPeryJysTopa ynpaBiIeHUs] HECKOJIBKO onycTsaTcs. [Ipu aTom pacxon rasza yepes Majblid
KJIalaH YMEHBIIUTCS, YTO BBI30OBET YMEHBILICHHE JaBJICHUS 10 MEMOpaHOH peryiupyronero
kjanaHa. OCHOBHOM KJlalaH MOJ J€HCTBHEM BXOJHOTO JAaBJIEHHS HAYHET 3aKpbIBAThCA 10 TEX
1op, MOKa €ro MPOXOJHOE CeUYeHHe He OyJeT COOTBETCTBOBAaTh HOBOMY IOTPEOJICHHIO Ta3a
Y BBIXOJIHOE JJaBJIEHHE HE BOCCTAHOBUTCS.

[Ipu pabote xox MeMOpaHbI U KJIanaHa PeryJjsaTopa YIpaBlIeHHUs, HEOOXOIUMBIN I MOJIHOTO
X0Jla OCHOBHOT'O KJIallaHa, BeChbMa MaJl, ¥ U3MEHEHHE YCWIMHA O0eHX NMPY>KUH HA 3TOM MaJloM
XONly, a TaKXe ACHCTBUE MEHSIOLIETOCS BXOAHOIO JABJICHMS Ha MaJbId KJIAllaH COCTaBIISAIOT
HE3HAUMTENbHYI0O YacTb OT JCHCTBHS BBIXOJHOTO [ABJIECHUS Ha MEMOpaHy peryJsTopa
yHOpaBjIeHUs. JTO 03HAYAET, YTO PETYJSATOP NMPH MU3MEHEHHUSAX MOTPEOJICHHs ra3a W BXOJHOTO
JABIICHUs TIOJJEPKUBACT BBIXOJHOE [JABJICHHE 34 CYET HE3HAYUTEIBHOIO OTKJIIOHEHUS
OT 3aJ1aHHOr0. [IpaKTH4YeCcKH 3TH OTKJIIOHEHMSI COCTABIIAIOT IpUMEPHO 1-5 % OoT HOMUHaIA.

J1s mpeoaoneHust onpeIeJIEHHOTO Beca MOJBUKHBIX YacTel peryJIMpyrouiero KianaHa mpu ero
OTKPBITHH U COMPOTUBIICHUS MAJIOTO KJIallaHa MOTOKY Tra3a He0OX0IUM MUHHMAIILHBIA TIepera,l
nmasieHust 300 MM BOJI. CT.
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Puc. 20. Cxema perynsaropa nasienus Henpsimoro neictsust PIIYVK - 2

7. UcnoJIHUTEIbHbIE MEXaHU3MbI U PEryjupyroume opraiubl

VcnonuuTenbHble MEXaHU3MbI TIPEIHA3HAUEHBI JUISI IEPEMEILIEHUS PETYIUPYIOIUX OPTraHOB
B COOTBETCTBUHU C KOMaHJHBIMU CHUTHAJIAMH, TOCTYHAIOMIMMHU OT PEryIHpPYIOIIHNX U
YIPaBIISIOIUX YCTPOMCTB.

VcnonHuTeNbHBIE MEXaHU3MBI KIaCCU(UIMPYIOT MO PsIy MPU3HAKOB:

— 10 BUJY HCIOJIb3YyEMOM SHEPTUU: 3JIEKTPUUECKHE, THEBMATHUECKHUE, THPABINYECKUE U
KOMOWHUPOBAHHBIE;

— 10 KOHCTPYKTUBHOMY HCITOJIHEHUIO: MEMOpPaHHBIE U OPIITHEBBIE;

— 110 XapakTepy 00paTHOM CBSI3U — MEPUOINYECKOT0 U HEMPEPHIBHOTO AEHCTBHSL.

41



DJIEeKTPUYECKUM MCHOJHUTEIbHBIM MEXaHH3MOM B CHCTeMAaX
TpaBJIeHUsl Ha3bIBAIOT YCTPOWMCTBO, TMpeIHA3HAYCHHOE IS

MepeMeIeHusT padodero (PeryIupyromiero) opraHa B COOTBETCTBUN C

CHUTHAJIaMH, IOCTYNAIOIIKUMH OT YIIPABJISIIOLIETO YCTPOUCTBA.

CTYJMPYIOIIMMHA ~ OpPraHaMHd MOTYT OBITh  Pa3JIMYHOTO  poja
NPOCCENbHBIC 3aCIOHKH, KJIAlaHbl, 33JBUKKH, IMUOEPHI, CIIOCOOHBIC
MPOW3BOJIUTH  M3MEHEHUE  KOJHMYeCTBAa  paboduero  BEIIECTBa,
MOCTYTAIOIETO B OOBEKT YIIPABIICHUSI.

il [lepemerienre pabounx (peryaMpyronmx) OpraHoB MOKET OBbITh Kak
| [MOCTYNATCIbHBIM, TaK W BpallaTCIbHBIM B HpCACiIaX OIHOTO WA
HECKOJIbKUX 00OpOTOB. Tak WCHOTHHUTENBHBI MEXaHU3M C TIOMOIIBI pabovero
(perynupyromiero) opraHa OCYIIECTBIISIET HEMOCPEIACTBCHHOE BO3JICHCTBUE Ha YIPaBISICMBIN
00BEKT.

DNIEKTPUYECKUI HUCTIOTHUTENbHBIA MEXaHU3M COCTOMT M3 3JIEKTPONPHUBOJAA, PEAYKTOpa, y3ia
o0paTHOM CBS3W, JaT4yMKa yKas3aTesss TOJOXKEHHUS BBIXOJHOTO OJJIEMEHTA W KOHEUYHBIX
BBIKJIFOYATEIIEN.

B kadecTBe ANEKTpPONpPUBOJA B MCIOJHUTEIBHBIX MEXaHM3MaxX HUCHONb3YIOTCS MO0
JJIEKTPOMArHUTHl, JIMOO AJIEKTPOABUraTeNd C TOHIIKAIOIIMM PEXyKTOPOM ISl CHIDKCHHS
CKOpPOCTH IEPEMEILEHHs BBIXOAHOTO 3JIEMEHTa 10 BEIMYMHBI, 00€CIIeYUBAIOLIEH BO3MOXKHOCTb
HETIOCPEICTBEHHOTO COSIMHEHHS ATOTO AJIEMEHTa (Bajla MM IITOKA) ¢ pab0YUM OPTraHOM.

C 1nOMOIIBIO KOHEYHBIX BBIKJIIOUATENIEH IPOU3BOAUTCSA OTKIKYEHHE DJIEKTPOIPHUBOIA
UCIIOJTHUTENILHOTO MEXaHW3Ma IpHU JTOCTHKEHUU padbo4yuM (pEryJupyroluM) OpraHoM CBOMX
KOHEYHBIX MOJIOKEHUH BO N30€KaHNE BO3MOXKHBIX MOBPEKACHUN MEXaHUYECKHX 3BEHBEB.

Puc. 21. IIpAMOXOAHBIN 31EKTPUYECKUN UCTIOTHUTENbHBIN MEXaHU3M

Peryaupyromue opransi
PerynmupoBanue MOTOKOB pa3JIMYHBIX JKHAKOCTEH M Ta30B SABISETCS HEOTHEMIIEMOU
COCTaBIISOIIEH YaCThIO JTI0OOT0 TEXHOJIOTHYECKOTO MpoIiecca.
[Ipumensiembie 1JIs1 3TUX LENEH PETYJIUPYIOIINE OPTaHbl, TAKUE KaK KJIANAHbI, 3aABUKKH
U 3aCJIOHKH OCYIIECTBJISIOT PEryJMpPOBaHHUE NABICHHUM (PacXoAOB) XKUAKUX M ra3000pa3HBIX
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Cpell B IIMPOKHUX TUAIa30HaX TEMIEPATyp, AaBJICHUN U (PU3UUECKUX CBOHCTB TEXHOJOTHUECKUX
Cpell ¥ MapaMeTPOB.

[TpakTuecku 000N PETYIUPYIOIIMH OpPraH MOKHO YCIOBHO pa3jioXUTh Ha JBE
COCTaBJISAOIIUE KOMIIOHEHTBHI:

- COOCTBEHHO PeryJHpPYIOUIUil OpraH, OCyIIeCTBIISIIONINN HETIOCPEICTBEHHBIN KOHTAKT U
B3aMMOJCHCTBHE C TEXHOJOTMYECKONW CpeAold M NPU3BAaHHBIA M3MEHATh YEPE3 CBOIO
VCITOJIHUTEIIBHYIO YaCTh KOJMYECTBEHHBIE XapaKTEPUCTUKH BEILECTBA;

- HCTIOJTHUTEJIbHBIN MEeXaHU3M WJIH NPHUBOJ PETYJIUPYIOLIETO OPraHa, OCYLIECTBIISIOIUI
ymnpaBisieMoe TpeoOpa3oBaHHWE OJHOTO BHAAa OJHEPrUU (PHEPTUM  CXKATOTO ra3a B
ITHEBMATUYECKUX CHUCTEMAX, 3JIEKTPUYECKOH, TuApaBIMYeCKOM M JIp. BHUJIOB HHEPIUU) B
MEXaHUYECKYIO0 DHEPIHUIO0, NMPUKIAABIBAEMYIO0 K PETYJIMPYIOIIEMY OpraHy, B Pe3yJIbTaTe€ Yero
UCIIOJIHUTEIIbHAS YacTh PETYJIUPYIOIIEro OpraHa BhIMOIHAET Bo3JaraeMble Ha Hee (PyHKIUH.

Haunbomee dwacto B KadecTBe pEryJIHPYIONIMX OpPraHOB IPHMEHSIOTCS —KIIATIaHBbI,
yCTaHaBJIMBaeMble Ha TPyOOIPOBOJAX.

Kpome kiamaHOB B KauecTBE pEryJUPYIOIIMX MEXaHU3MOB IIPUMEHSIOTCS 3aCJIOHKH,
KPaHbl, IIHOEPHbI.

Kaanansl npenHazHayeHbl UIsl YIIPaBICHUs MOTOKAMU JKMIKHX U ra3000pa3HbIX Cpe,
TPaHCHOPTUPYEMBIX 110 TPYOOIPOBOIAM.

Perynupyromue ¥ 3an0pHO-peryJMpylolMe KIalnaHbl OCYLIEeCTBISIOT HelpepbIBHOE
H3MEHEeHHE PAacxXoJa pEryJIMpyeMoro MoToka OT MHHHMMAJIBHOIO, KOIZla KJalaH IOJIHOCTBIO
3aKpBIT, O MAKCUMAJIBHOTO, KOT'/1a KJIAMAH ITOJIHOCTHIO OTKPBIT.

3anopHble MJIM  OTCeYHbIC KJIANMAHbI YIPABISAIOT PETYJUPYEMBIM IOTOKOM He
HeNnpepbIBHO, a TUCKPETHO (KJIanaH MOJHOCThIO OTKPBIT UJIH MOJTHOCTBIO 3aKPBbIT).

[Ton nuamerpoMm ycioBHOro mpoxoja kiamasa (/ly) cieayer moHMMaTb HOMMHAIbHBIH
BHYTPEHHUHN JMaMETp BXOJHOTO M BBIXOJHOIO MaTpyOKOB KianaHa (B psjA€ CIy4aeB JUAMETP
BBIXOJJHOT'O aTpyOKa MOXKET MPEBbIIATh JUAMETP BXOJHOTIO).

KaxnoMy 3Ha4€HHIO YCIOBHOTO AMaMeTpa Mpoxo/ia KilanaHa COOTBETCTBYET MAKCUMAJILHO
BO3MO>KHOE 3HAYEHHE PACXO0/1a PETYJINPYEMOTO BEILECTBA.

8. ABTOMaTH3anusi OLITOBBIX ra30BbIX YCTAHOBOK

OnHO U3 Cephe3HBIX MPEUMYIIECTB ra30BOT0 TOTUIUBA — BO3MOXKHOCTH aBTOMATHYECKOTO
KOHTPOJISI M pEryJupoBaHMs IPOLECCOB CHKUTAHMS Tas3a. YCTPOWCTBA aBTOMATHYECKOTO
peryIupoBaHus U 0€30ITACHOCTH MOTYT IPUMEHSATHCS KaK COBMECTHO, TaK U Pa3/IelIbHO.

ABTOMAaTHYECKHE YCTPOMCTBA, MpHUMEHSEMbIE B Ta30BbIX MpuOOpax W ammaparax, Io-
CBOEMY Ha3HAYCHUIO TIOJPA3ICIISIIOTCS Ha TPYIIITHL:

- YCTPOWCTBA PEryJIMPOBAHUS;

- YCTPOHCTBa, 00eCTIeYNBAOIINE YA0OCTBO MOJIb30BAHMS,

- YCTpPOWCTBa, IMOBBIMIAIONINE HAJECKHOCTh, O€30TKa3HOCTh M JOJTOBEYHOCTH PaOOTHI
anrmapaTos;

- yCTpoiicTBa 0€30MacHOCTH.

BoJIbIIMHCTBO  yCTPOWCTB aBTOMAaTUKW WM HMX KOMIUIEKCHI CIyXaT CpEICTBAMH
NOBBIILIEHUsT Oe3omacHOCTH. Bcee sKkcIulyaTupyemble ra3oBble HpUOOPHI CHAOXKEHBI TaKHUMHU
YCTpPOMCTBaMHU.

B coBpeMeHHBIX MOAENSAX Ta30BBIX IUIUT MPEIyCMAaTPUBAIOTCS ABTOMATHYECKOE
3a)KHTaHUE TOPEJIOK, TEPMOPETYIUPOBAHHE AyXOBOTO MIKada, KOHTPOJIb IJIAMEHH, TTO/ICBETKA.

Jlis aBTOMaTHU3alMU POIKUTA IMIMPOKO MPUMEHSETCS] CUCTEMA MbE303KUTAHUS, TPUHITHIT
JIEHCTBUSI KOTOPOH OCHOBAH Ha Mbe303(PPEeKTe — TeHEPUPOBAHHH BHICOKOBOJIBTHBIX HMITYJIECOB
MaJIo¥ JIJIUTEIBHOCTH.

[Tre30KepaMUUecKoe YCTPOMCTBO, MPUMEHSIEMOE ISl Ta30BBIX IUIAT, COCTOUT U3 OOIIETO
KOpITyca, B KOTOPOM yCTAHOBJICHBI ITbE303JIEMEHTA B H30JUPYIOILEi 00oiime.
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B stom ke kopriyce ycTaHOBIEH OO€K € IMPYXKUHOW, B3BOAMMOMN IMpPHU MOBOPOTE PYUKHU
KpaHa.

[Tpu moBopoTe KpaHa 00K yAapseT MO TOPIy MbE303JIEMEHTA, BbI3bIBAasi UMITYJIbChl TOKA
HanpsbkeHueM 10-15 kB, goctarounblMu Ui HOJTy4YEeHHs UCKPOBOTO paspsiia B pa3psaHUKE,
YCTaHOBJIEHHOM Y 30HBI IIJJAMEHH TOPENIKU.

A

Puc. 22. Cxema nbe30KepaMHU4YECKOro yCTPOUCTBA
1 - mbe30371eMEHT, 2 - BEICOKOBOJIBTHBIN MPOBO/I, 3 - H30JATOp, 4 - TpyOKa, 5 - rOJIOBKa, 6 -
0oek, 7 — nmpyxuHa, 8 — Kopiyc, 9 — mrok B3Boja.

9. IlpuHun padoThI BOAOHATPEBATEJILHOIO annapara

['a3 mocTymaer B J€KTPOMAarHUTHBIN KJIANlaH, KHONKA BKIIOYEHHS KOTOPOTO HAXOIUTCS
CIpaBa OT Py4YKH BKJIFOUEHHUS Ia30BOI0 KpaHa.

[IpuHyuTebHOE BKJIIOYEHHME 3alajbHOM TOPEJIKA M IojJaya rada K OCHOBHOW TOpEJKe
OCYILECTBIISCTCS CIIEHUAIBHBIM OJIOKUPYIOIIMM KpaHOM, CHA0KEHHBIM PYUYKOH, (PUKCUpYyeMOi B
OIIPECIICHHBIX MOJIOKEHUAX.

Kpaiinee neBoe monokeHue OOBIYHO MpEKpamlaeT nojaady rasa Ha ropenku. CpenHee
(UKCHUPOBAHHOE IMOJIOKEHHE MO3BOJISIET MOJTHOCTBIO OTKPBITH KpaH AJIS MOCTYIUIEHUS ra3a Ha
3alajbHYI0 TOPEJIKY M 3aKpbITh KpaH JUIsl NOJAa4M Tra3a Ha OCHOBHYIO TOpenKy. Tperbe
(UKCUPOBaHHOE IOJIOKEHHE O0eCcIIeunBaeT MOJHOE OTKPBITHE KpaHa JAJIs MOCTYIUICHHs ra3a Ha
OCHOBHYIO U 3aI1aJIbHYI0 TOPEIKU.

bnokupoBKy NOCTyIUIEHHS ra3a B OCHOBHYIO TOpPEIKYy @pU 00s3aTenbHOH paboTe
3anajabHOM ropesku 00ecIieyrBaeT IEKTPOMArHUTHBIN KilanaH, padoTarouii OT TepMOMaphbl.

brokupoBka mojaun raza B rOpPEJIKYy B 3aBUCUMOCTH OT HAJWYMs IPOTOKA BOJBI 4YEPE3
amrmapar OCyLIECTBISIETCS C MOMOILBIO KJIaraHa, MMEIOLIEero IMPUBOJI Yepe3 ITOK OT MEMOpPaHBI,
PacIoyIoKEHHON B BOJOTa30ropesIouHOM OJIOKeE.

IIpy HakaTOl KHOIKE JJIEKTPOMATHUTHOIO KjalmaHa M OTKPBITOM IIOJIOKEHUU
0JIOKMPOBOYHOT'O T'a30BOr0 KPaHa Ha 3allaJIbHYI0 TOPENKY Yepe3 2JIEKTPOMAarHUTHBIN KIlalaH ras
MOCTYTIAaeT B OJIOKMPOBOYHBIN KpaH, a Jajiee uyepe3 TPOMHUK — I10 Ta30IpPOBOIY K 3amalibHOU
TOpEJIKE.

IIpu HopmanpHOW TAre B nbIMOxone (paspexeHue He wmeHee 2,0 Ila) Tepmomnapa,
HarpesaeMasi IIaMEHEM 3allajbHON TOPEJIKH, NIEPENAeT UMITYJIbC DJIEKTPOMAarHUTHOMY KIIallaHy,
KOTOPBI aBTOMAaTHYECKU OTKPBIBACT JIOCTYTI I'a3a K OJIOKUPOBOYHOMY KpaHy.

Ecnmu T1dra HapymeHa, OumeTauindeckas IUIACTHHA JaTydKka TATH HarpeBaeTcs
YXOASIIMMHU NMPOJYKTaMU CTOPaHUs rasza, OTKPBIBAET COIUIO JAaTYMKA TATH U Ta3, NOCTyNaroIui
BO BpeMs HOpMaJIbHOM paboTh! anmapaTta Ha 3alajbHYI0 TOPEJKY, YXOAUT 4epe3 COIIO aTuMKa
TATH.

[InamMs1 3anaJbHON TOPENKM TAaCHET, TepMONapa OXJAXKIACTCA M DIEKTPOMAarHUTHBINA
KJIallaH [IPeKpalaeT nojavy rasa. [l naaBHOro 3a)KUraHHs OCHOBHOM TOPEIIKH IPELyCMOTPEH
3aMEINTEIb 3aKUTaHUS.

Mogenu BopoHarpeBareneil MOBBIIIEHHOTO Kiacca 00eCHeuuBalOT PsiJi TOMOJIHUTEIbHBIX

byHKIMi:
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- JOCTYMN Ta3a K 3anajbHOW TrOpeKe TOJbKO IMPHU HAJIWYUM IUIAMEHHM Ha ITOW TOpEJKe U
IPOTOKA BOJIBI;

- MpeKpalleHrue IMoJayd Ta3a K OCHOBHOM M 3amaJbHOM TOpEIKaM IpU OTCYTCTBHH
paspexeHus B IbIMOXO/IC;

- peryiupoBaHue JaBieHUs (pacxoa) rasa;

- peryJupoBaHHUE PAcXoa BOJbI,

- AaBTOMAaTUYECKUI PO3KUT 3aMAIBHON TOPEIKH.
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Puc. 23. Cxema OMMETaUINYECKOTO TEPMOKIIanaHa

10. Ilesim aBTOMATH3AIMHA FA30MCIOJb3YIOLEr0 000PYA0BAHNS

OCHOBHOII ¥ caMOi TJIaBHOM 3ajayell aBTOMATHUKU SABISIETCS OOeCIeYEeHHE 3alluThl
ra30HCMoNb3yIOIIeT0 O00OpyNIOBaHUS OT BO3HUKHOBEHHUS aBapHiHBIX cuTyanuil. HmeHHO
MO3TOMY 3a4aCTyIO ATOT KJIacC MPUOOPOB HAZBIBAIOT MPOCTO «ABTOMATHKOM 0€30MaCHOCTI.

Bce ocranbHble (yHKIIMM HECOMHEHHO Ba)KHBI, HO BCE-TaKU HOCSAT BTOPUYHBIN XapakTep.
OcHoOBHas 11e71b Pa3padOTUYNKOB, TPOCSKTUPOBIIMKOB U HAJIATYMKOB — 3a1MTA 000PY10BaAHUS B
HEIITATHBIX CUTYalusIX U obecnevyeHue 0e30MaCHOCTH 00C/IYKMBAIOIIET0 MePCcoHAaa.

AHau3 aBapui, MPOUCXOANIUX B KOTECIBHBIX U JAPYTHX Ta30MCIOJIb3YIONINX 0OBEKTOB,
MOKAa3bIBAET YTO, B OCHOBHOM, OHM NMPOMCXOASAT NMPH NMOBTOPHBIX PO3:KUIax M MO BHHE, TAK
Ha3bIBAeMOro, 4eJioBe4eckoro gaxkropa. ABTOMaTHKA 0€30MaCHOCTH J0JIKHA MCKJIKYATh
nojg00HbIE CUTYALMU.

IKOHOMHUYECKUH M CONMAIBHBIN 3 eKT BHEAPEHUs] ABTOMATHKH 0€30IaCHOCTH

B coBpeMeHHBIX PBIHOYHBIX YCIOBHUSX MOKHO TOBOPUTH U 00 SKOHOMHKE O€30MaCHOCTH.
3a CYEeT CHWXEHHUS aBapUHHOCTU PaOOThl Ta30MCIOIB3YIOMIETO 000PYI0BaHHUS, OCHAIEHHOTO
CpeACTBaMU aBTOMAaTUKM MOKHO IIOJIYYUTh pEalbHYIO BBIroAy. JIeHexkHbIe cpeacTBa
AKOHOMSITCS Ha mTpadax, Ha peMOHTEe 00OPYIOBaHMS M 3/IaHWH, MOCTPAJABIINX OT aBapui, Ha
KOMIIEHCAIUAX MOCTPAJABIINM OIEPATOPAM.

HeBoCTIOTHUMBIMU  OCTAIOTCSl YEJIOBEYCCKUE IOTEPU WM yTpaTa TPYIOCIOCOOHOCTH,
MOCTPAJaBIIUX OT aBapHvil ONEpaTopoB. ITO SBISETCS HEMAJOBAaXHBIM COLMAIBHBIM U
MOpaIbHBIM (PAKTOPOM.

JHeprocoeperawuuii 3pPekT aBTOMATH3ANUHA KOTEJIbHBIX

C touku 3peHust TpeOOBaHUM SHEProcOEPEKEHHS BHEIPEHNE aBTOMATUKU 0€30TMIaCHOCTH U
pEryaupoBaHus MO3BOJISAET AOCTUYL SKOHOMUM Ta3a oT 10 mo 20% 3a OTONUTENBHBIN CE30H 1O
CpaBHCHHIO C 0O0OpyJOBaHWEM, TPEOYIOMMM PEKOHCTPYKIMA WM MOJCPHH3AIMN W3-32
bu3nYECKr U MOpAJIbHO yCTapeBIIUX (M (aKTUYECKH HEe pabOTAIOINX) CHCTEM aBTOMATHKH.

JKoHOMHS ra3a odecneynBaeTcs 3a c4er:

1. Boeibopa onTUManbHOTO pexuma paboThl HE TOJNBKO KOTIa B LEJIOM, HO U
WHIUBUTy ATbHBIX TOPEJIOK;

2. TouHOW HACTPOMKH COOTHOIIEHHUS ra3/Bo3ayx mo 10 ToykaM, TO €CTh, BO BCEM
Iyarna3oHe MOIIHOCTEM.
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3. ABTOMaTHYECKOTO MO AEPKaHUSI ONTUMAJILHOTO YPOBHSI pa3peKeHUs B TONKE KOTJa

4. Koppekiuy COOTHOIIEHUS ra3/BO3yX 110 YPOBHIO KHUCIIOPOJIa B IIMOBBIX ra3ax.

5. Vcronb30BaHusi, TaK HA3bIBAEMOTO, IIOTOJHO 3aBHCHMOTO pEXHMa pPabOTHI, TpPH
KOTOPOM MOIIHOCTbh KOTJIA 3aBHUCUT OT TEMIEpPaTypbl Hapy»KHOIO BO3JyXa M CKOPOCTH BETpA.
Uem BbIlIE TeMIlepaTypa Hapy>KHOTO BO3JyXa U MEHbILE CKOPOCTb BETpPA, TEM HA MEHbLICH
MOIITHOCTH paboTaeT KOTell, ClIeI0BAaTeIbHO MEHbIIIE pacX0lyeTcs rasa.

ABTOMATHKA 0€30MMACHOCTH M PeryJMpOBaHus 00ecrieuuBaeT:
3alUTHOE OTKJIFOYEHHE TOIIOYHOI'O arperara B Cily4ac aBapuu;
e ABTOMaTHYECKUN KOHTPOJIb FEPMETUYHOCTH ra30BbIX KJIANaHOB;
e 3anoMuHaHHUE NEPBONPUYNHBI BOSHUKHOBEHUS aBapUHHON CUTyalluy;
3amuTy OT HEIITaTHBIX JEMCTBMIM omeparopa MW B clydyae BbIXOAA M3 CTPOS
VCIIOJTHUTEIIBHBIX YCTPOUCTB;

e 3anoMHHaHUE ACHCTBUI NEPCOHANIA;

o Benenue apxuBa napameTpoB KOTIIOArperara;

e Hanmnume «4epHOTrO SIMMKa» - HHEPrOHE3aBUCHMOTO  (HUKCATOpa  COOBITHIA,
IIPEIUIECTBYIOIMX aBAPUIHOMY OCTAHOBY KOTJIA;

e ABTOMAaTUYECKUN PO3KUT FOPENOK;

e ABTOMAaTHYECKYIO U IUCTAaHIIMOHHYIO PETYJIUPOBKY MOIIHOCTH KOTJIA;

o Koppekunio cooTHOImEHHs ra3/BO3AyX IO CHUTHATY OaTdUKa KHCIOPOAA B JBIMOBBIX

e ABTOMAaTHYECKOE MOJAEPKAHUE YPOBHS BOJIbI (11 TAPOBOI0O KOTJIA);

o BpIBOA Ha BCTpOEHHBIN AUCIUIEH HH(DOPMAIIUKN O COCTOSTHUM 00BEKTa;

e XpaHeHHE B MaMATH KOHTPOJIJIEpA HECKOJBKUX BAPUAHTOB HACTPOMKM IO/ pa3HbIE
PEKUMBI pabOTHI;

o IIporpammupoBanue "oj 00beKT" MpHU MOMOIIK BCTPOEHHOI'O MEHIO WJIM OT BHEIIHETO
KOMIIBIOTEPA;

e BriBox wuHpoOpManmuMum O COCTOSHUM OOBEKTa Ha KOMIBIOTEp  yJIAJIEHHOTO
JMCTIETYEPCKOrO IyHKTa,;

o JIMCTaHIIMOHHOE YIIpaBJIEHNUE KOTJIOM.

11. Cucrema TejieMeXaHM3AUMHU B ra30BOM X03siicTBe
Tepmun «Tenemexanuzauus» ObuT peiokeH B 1905 rony ¢panmysckum yuéusm D. bpanmm.
[lepBoHauaJIbHO C 3TUM MOHATHUEM  CBSA3BIBAIN IPEJCTABICHHE 00 YIPABIECHUM IO PATUO
NOJBM)KHBIMUA BOCHHBIMU OOBbEKTaMHU.
TeseMexanuka - 00J1aCTh HAYKH U TEXHHUKH, IPEIMETOM KOTOPOH sBJIETCS pa3paboTka
METO/0B M TEXHUYECKHUX CPE/ICTB Nepefaun U npuéma nH(popMaluu (CUrHaJIOB) C LIEIbIO
YIpaBJIE€HUS U KOHTPOJIS HAa PACCTOSHUU.

TenemexaHuka oTIMYaETCs OT APYTUX o01acTell HAYKU U TEXHUKH, CBA3AHHBIX C Nepenaueit
uHpOpMaLMU Ha paccTosHue (Tenedonus, Tenerpadus, TeNeBUACHUE ), PSAOM CIICIUPHUIESCKUX
0Cc0OEHHOCTEH, BaXKHEHIIINE U3 KOTOPBIX:

- mepejaya O4€Hb MEJJICHHO MEHSIOIIMXCS JaHHbIX;
- He00XOAMMOCTb BBICOKOM TOYHOCTH INepegaun usmepsieMbix BeanuuH (10 0,1%);

- HCAOIIYCTUMOCTD 0O0IBIIOrO 3ala3/ibIBaHuA CUT'HAJIOB,

- BBICOKAsl HAJAEKHOCTD MIepeiadll KOMaH/| YIIpaBiIeHUs (BEPOATHOCTh BOSHUKHOBEHHUS JIOKHOM
6 210
KOMaH/IbI IOJDKHA OBITh He 6osee 10°—107);
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- BBICOKAs CTETNIeHb aBTOMATH3aIlUH MPOIIECCOB cOOpa U UCIOJIb30BaHUs HH(OpMaLIUU

Kak mpaBuio, TereMmexaHusanusi MPUMEHSETCS TOTAa, KOrJa HEOoO0XOAMMO U IeIeco00pa3Ho
00BbEIMHUTD PA300IIEHHBIE UM TEPPUTOPUATBHO PacCPEIOTOYEHHBbIE OOBEKTHI YIpPABICHUS B
€/IMHBIN MPOU3BOJCTBEHHBIH KOMIUIEKC (HalpUMep, IpU YIPaBICHUH Ta30- U HEPTEPOBOIOM,
9HEProcUCcTeMOM), 100 KOrjaa NpUCyTCTBHE YEIOBEKAa Ha OOBEKTE YNPABIECHUS HEKEIATEIbHO
(BcieicTBUE TOTO, YTO paboTa Ha OOBEKTE CONPSKEHA C PUCKOM ISl 3710pPOBbSl — HAINpUMED, B
aTOMHOM ITPOMBIIIIEHHOCTH, HA HEKOTOPBIX XMMUYECKUX NPEANPHUATHAX) I HEBO3ZMOXKHO (U3-
32 HEJOCTYNMHOCTH OOBEKTa YNpaBICHUS — HANpUMep, NPU YNPaBICHUH HEMUIOTHPYEMOM
paKeToil, TyHOXO0I0M).

Teute... (OT rpeu. téle — BIanb, JaNEKO), YACTh CIIOKHBIX CIOB, 0003HAYAIOIIAS JAITBHOCTD,
neiicTBre Ha OOJBIIOM PACCTOSHUM (Hampumep, Tenerpad, TeaeBuIeHHe).

Mexanuka [ot rped. mechanike (téchne) — Hayka o MammHax, HCKyCCTBO MTOCTPOSHHS MAIIHH,
HayKa O MEXaHWYECKOM [BW)KCHHHM MAaTEPHAJBHBIX Tl W MPOHCXOAAUIMX TPH ITOM
B3aUMOJICHCTBUAX MEXay TelaaMHu. [1o1 MexaHn4eCKUM JBM)KEHHEM MTOHUMAIOT.

Teneusmepenne (TU), Tenemerpus - u3MEepeHUE Ha PaCCTOSHUH, OCYIIECTBISIEMOE CPEACTBAMU
TEJIEMEXaHUKHU; pa3leNl TeJIeMEeXaHWKH, K KOTOPOMY OTHOCATCS Tiepeqadya Ha pacCTOSHUE
W3MEpUTEIbHONH WHGOpPMAIlMl | TpeAcTaBieHue e B BHAe, HauOosiee yaoOHOM st
HETIOCPEACTBEHHOIO BOCIIPHUATHS OIIEpaTOpPOM, BBOJA B YIPaBIAIOIIYI0O MAaIlUHy WA
ABTOMATUYECKOM perucTpalum.

W3mepurenpHas nHPOpMALUs OT U3MEPUTEIBHBIX TIPpeoOpazoBaTeneil (JaTIMKOB) epeaaéTcs Ha
MYHKT YIPaBJICHUS WU KOHTPOJIS HETPEPHIBHO WM HUKINYECKH, @ HHOT/IA 10 BBI30BY — IOCIIE
IOCBUIKM  ONEpaTOpOM CHEIHAJIbHOTO CHUTHANla-3ampoca, CoJepiKallero aapec (KoJoBoe
o0o3HaYeHHE) H3MepseMoro mapameTpa. Ha myHKTe ympaBlieHHs OHa BOCIPOU3BOJIUTCS B
aHaJIOroBOM (opMe (B BHUJC IMOKA3aHWHA CTPEIOYHBIX NPHUOOPOB) WM B IHQPPOBOM (dopme.
WsmeputenbHas uHbpopMmarusi mnepeaaércs ¢ mnomoinpio cucteM TU, a Takke C MOMOIIBIO
KOMOMHHMpPOBAaHHOW TEJIEU3MEPEHMUs] U TEJEeCUTHAIM3AallUU CHCTEMbl JHOO C IOMOIIBIO
KOMIUIEKCHOM TEJIEMEXAaHUYECKON CUCTEMBI.

THU, ocymecTBiasieMoe IO paguoOKaHalaM, Ha3blBACTCd PaIUOTEICH3MEPEHUEM, WIN
paauoTeIeMETPUEH.

H3meputenbHblii nmpeodpa3oBaTenb, CPEICTBO H3MEPEHUH, NpeoOpasyloliee H3MEpSIeMyIo
(Gu3MUecKyro BEIMUMHY B CUTHAI Ul OCIEAYOLIEH nepenadn, 0OpaboTKH UM PETUCTPALUH.

Tenecurnanu3amusa (TC)- curHanmMszanysi Ha pacCTOSHUHU, OCYLIECTBIsEMas CpeICTBaMU
TEJIEMEXaHUKHU, pa3[eNl TEeJIEMEXaHUKH, K KOTOpOMY OTHOCSTCS Ilepelada Ha pacCTOSHUE
JTUCKPETHOH MH(POPMALIUU O COCTOSHUM KOHTPOJIUPYEMOIro OO0BEKTa (Hampumep, OTKPBITO —
3aKpBITO, BKJIIOYEHO — BBIKIIOUEHO) M TpeAcTaBieHHuEe e€ B BUie, Haubojee yJO0OHOM JUIs
HENIOCPEACTBEHHOTO BOCHPHATHS ONEPAaTOpOM, BBOJA B YIPABIAIOUIYI0 MallMHYy WIN
ABTOMATUYECKUE PETUCTPALIUY.

TC npennazHaueHa A ONEPATHBHOIO KOHTPOJSA 3a NMEPEKIIOYEHHSIMH Ha KOHTPOJIMPYEMOM
IIyHKT€ U HUCIOJHEHHMEM KOMAaHJ OIeparopa, OIOBELICHUSA OIeparopa O BBIXOIE
KOHTPOJHMPYEMBIX MapaMeTPOB 3a JOMYCTUMBIE MpeNeNibl WK 00 aBapuH Ha KOHTPOJIHUPYEMOM
o0bekte; TC yacto mpumMeHsieTcst coBMecTHO ¢ Teneynpasienuem. Muorna TC oGecnieunBaer
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oreparopa HCXOAHBIMHU JAQHHBIMH JJISi MPHUHATHS PELICHUS 110 YNPaBICHUIO OOBEKTOM U
BBIpAaOOTKHM YTIpaBISIONIMX Bo3zAelcTBuil. CurHanusupyromas uHpopMmanus mnepenaéres ¢
MOMOIIIbI0 KOMOMHUPOBAHHOW TENEYIPaBICHHS U TEJISCUTHATIM3AIMNA CHCTEMBI, TeJICU3MEPEHHUS
U TEJIECUTHATIM3AIMY CUCTEMBI, JINOO C MOMOIIBIO KOMIUIEKCHOW TeleMeXaHUUECKOW CUCTEMBI.

TeneynpaBienue (TY) -  ymOpaBlieHHME Ha pacCTOSIHUH, OCYIIECTBIISIEMOE CpEICTBAMU
TEJIEMEXaHUKU; pa3lell TEIEMEXaHUKH, K KOTOPOMY OTHOCATCA Iepeladya Ha pacCTOSHHE
yhpasisitolell HHpopManuu (KoMaH/) U npeoOdpa3oBaHue €€ B yHPaBIAIOLIME BO3ACHCTBUS Ha
0o0beKkT ympasineHus. Kaxnaplii  ynpaBiseMblii  00beKT B cHCTeMax TeJIEMEXaHHUKH
XapaKTepu3yeTcsi OObIYHO ABYMsSI COCTOSIHUSIMH (HarmpuMep, OTKPBITO — 3aKPbITO, BKIOYEHO —
BBIKJIFOYEHO), TO3TOMY U YIpaBisiomas MHpopManus MMeeT, Kak MpPaBHUJIO, OJIHO-IBA, PEXe
HECKOJIBKO CJIOB B KomaHje. B OonbmuHCTBE cucteM TY MPHHSAT IBYXCTYNEHYATHIH CIIOCO0
nepefayd CHUTHAJOB: CHavajna mepemaércst ajapec oObekTa, a 3areM (OOBIYHO TOCIHE
MOJITBEP>KIEHUS TIPaBUIILHOCTHU ajjpeca) yrpasistomas nadopmanusa. Cucremsl TY UCHOIB3YIOT
JUIS TIepeJjauu KaK JIUCKPETHOM, TaK U HEeNpephIBHON ympaBisouel nHpopMalum; B HocieHeM
ciay4ae cucteMbl TY COCTaBISIOT CAMOCTOSATEIBHYIO IPYIITY CUCTEM TeJieperyJIupOoBaHusl.

B cBsi3u ¢ Tem, uro TY 0e3 KOHTpOJS 3a COCTOSHUEM OOBEKTa 3aTPYyAHEHO, OHO OOBIYHO

JOTIONHSIETCA TejecurHanuzanueil. B psane ciydaeB ympaBieHue oObeKTaMu BeETCS IO
ONpENENEHHON KECTKOW mporpamme. Ecim 4uMcino TakuxX IIporpaMM HEBEIMKO, a CaMu
IPOrpaMMbl HECJIOXHBI, TO cucTeMy 1Y [ONOJHSIOT CHEeUHaJbHBIMU aBTOMATUYECKUMU
YCTPOMCTBAMH, PEATH3YIOIUMHU ATH TMPOTPAMMBI, TPU ITOM B (PYHKIIMH ONEPaTopa BXOMST
BbIOODP HYXHON MPOrpaMMbI M CBOEBPEMEHHBIH ITyCK CUCTEMBI, YTO CYIIECTBEHHO O0JIETYaeT ero
paboty. OOBIMHO Tmepemaya yOpaplsomed WHOOPMAIMUA OCYIIECTBISETCS C IOMOIIBIO
KOMOMHHMPOBAaHHOW TeJIEYNpaBlICHUs M TEJIeCUTHAIU3alUuU CUCTEMbl, JHOO0 C MOMOUIBIO
KOMIUIEKCHOM TE€JIEMEXaHNYECKON CUCTEMBIL.

TV, ocymectBisieMoe IO paAuOKaHajgaM, Ha3bIBae€TCsl pAAHOYIIPABJICHHEM.

TeseynpasjieHusi M TesjecurHagusanuu cucrema (cucrema TY — TC) -komMOMHUpOBaHHAs
TeJleMeXaHu4ecKasl CUCTeMa, IpeJHa3HaueHHasl IS YNpaBiIeHHUs] OObEKTaMH M JUIsl KOHTPOJIS
UCIIOJIHCHMS KOMaH]| Ha PaCCTOSHUU.

Kpome wusBecTuTenpHON curHanmm3anuu (omoBemeHus), B cucreMax TY — TC wmoxer
nepeaaBaTbcsi MHPOPMALUS O COCTOSHUM KOHTPOJMPYEMBIX (HO HE YIpPaBIseMbIX) OOBEKTOB
CUCTEMBI, a TaKXe CUTHAJIM3aLUs O BBIXOJE KOHTPOJIHUPYEMBIX IMapaMEeTPOB 3a 00YCIOBIECHHBIE
npenensl — aBapuiiHas CUTHaiu3amus, HWHPopMamus O pabOTOCTIOCOOHOCTH CaMoro
TeJIeMEXaHUYEeCKOr0 yCTPOMCTBA U T. II.

KonTtponbHast uHpopMaiusi BOCIHPOU3BOAUTCS HA JUCHETYEPCKOM IIUTE C TOMOIIBIO
MHEMOHUYECKHUX CXEM WIH UHIUKATOPOB.

BOITPOCHI K OK3AMEHY
1. Posb cucTeMbl aBTOMaTHUECKOTO PETYJIUPOBAHUS B Ta30CHA0KEHUH.
2. Kak MOXHO 0xapaKTepu30BaTh pEryJIlupyeMble TapaMeTpsl Iporecca?
3. Urto Takoe «CUTrHam» B CUCTEME aBTOMATHYECKOTO PETYJIMPOBaHUA?
4. Kakum obpazom B perymaropax nasieHus raza P-32M u PJ[-50M MOXXHO HW3MEHUTH

MIPOITYCKHYIO CTIOCOOHOCTH?
5. Kakoe ycrtpoiictBo umeercs B perymnsarope aasinenus PJIHK-400 mns cOpoca raza B
atMochepy?
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38

Uro oOecreynBaeT CHUCTEMa AaBTOMATHYECKOTO PETYJIUPOBAaHUS B  TOPOACKOM
ra3ocHa0xeHun?

KakoBbI (yHKITUM aBTOMAaTHYECKOTO PETYJIATOPA JaBICHHS ra3a’?

Oxapaktepu3oBaTh «CUTHA Ha BBIXO/IE» B CHCTEME aBTOMATUYECKOTO PEryIHpOBaHUS.
OxapakTepu30BaTh MPUHITUI ICHCTBHUS PETYJIATOPA JABIICHUS Ta3a

PJICK-50.

OxapakTepu30BaTh MPUHITUI ICHCTBHUS PETYJIATOPOB JaBICHUS Ta3a

PI-32M u PI-50M.

Kakum  o0Opa3oM  TPOMCXOAMT  OKCIDTyaTalsi  ra3oBOro  O0OpyIOBaHUS B
ONTUMAIILHBIX PEKUMAX.

Oxapaktepu3oBaTh «CHTHAT Ha BXOJIE» B CHCTEME aBTOMATHYECKOTO PETYJIMPOBAHHSL.

. OX&paKTCpI/ISOBaTB MMPUHIHUIT JIeCcTBUS peryjsaTopa AaBJICHUSA ra3a

PAI'1-20.

Yro Takoe «0OBEKT PEeryIMpOBAHU»?

OxapakTepu30BaTh CTPYKTYPHYIO CXEMY CUCTEMBI aBTOMaTHUECKOIO PETYJIUPOBAHUS.

UYro Takoe «eMKOCTh 0OBbeKTa»?

Kakoe yctpoiictBo B peryistope aasnenus raza PIAI'/[-20 npenoxpanser meMOpany OT
pa3pbiBa B CiIy4ae MOBBIIIEHUS BEIXOJHOIO AAaBJICHUS CBEPX 3aJaHHOT0?

C noMonipro KakKMX yCTPOKWCTB IPOUCXOAUT PETYIUPOBAHNE JaBJICHUs ra3za’?

Yto Takoe «CaMOBBIPABHUBAHUE 00BEKTa»?

KakoBo mnpeaHa3HayeHHE HCHOJHUTENIbHBIX MEXaHH3MOB B CHCTEME aBTOMAaTHYECKOIO
perynupoBaHus?

. Kakum oGpaszom perynsarop nasienus raza PII-32M pearupyeT Ha MOJIHOE OTCYTCTBUE

pacxojia ra3a B cetu?

Kakum ob6pazom perynstopsl aasnenus raza PJI-32M u PJI-50M HacTpauBaroTcsi Ha
pabouece naBicHue?

Kakme ycrpolicTBa coelMHEHBI M HE3aBUCHMO pabOTalOT B PETyJsATOpE AAaBJICHUS rasa

PJTHK-400?

OxapakTepu30BaTh MPUHIUI PAOOTHI PETYIUPYIOIIUX OPTaHOB.

[ToueMy nByxceqienbHbIE KIalaHbl CYUTAIOTCS IOYTH pa3rpyKEHHBIMU?
OxapakTepu3oBaTh padOTy aBTOMaTHKU IPOTOYHOTO BOJOHArpeBaTessl.
OxapakTepu3yiTe CylHOCTb TEIEU3MEPEHUSI.

OxapakTepn3oBaTh MpeJHA3HAYCHHE BOJOHArpeBareneii, HMCXols W3 MNPUHIUIA UX

paboTHL.

OxapakTepn30BaTh MPUHIMI PabOThl MHEBMATUYECKOTO HCIOIHUTEIBHOTO MEXaHU3Ma

OJHOCTOPOHHETO JEHCTBUSI.

OxapakTepu30BaTh MpeAHa3HAUCHUE YCTPOUCTB TEIECUTHATN3ALINH.

OxapakTepu30BaThb OCHOBHBIE IapaMETpPbl B Tra30CHA0XKEHHM, KOTOPBIE MOJBEPraroTCs

TEJICU3MEPEHHUIO.

OxapakTepu3yiiTe NPUHLMIIBI pa3/I€IeHHsI KJIAlIaHOB 110 POAY ACHCTBHUSL.

OxapakTepu3yiiTe pe3ynbTaThl JEHCTBUS MOMEX HA CHUTHAJ B CHCTEME aBTOMAaTHYECKOTO

pEryJIUpOBaHMUSL.

OxapakTepu3yiiTe NPUHIIMI JEHCTBUS TEPMOTAPHI.

OxapakTepu3yiite npejHa3HaueHue 1u(pMaHOMETPOB.

Ot kKakux (paKTOPOB 3aBUCHUT BEJIMUYMHA TEPMO-3.7.C. B TepMoniape?

Yem xapakTepu3yeTcsl TOUHOCTh U3MEPEHUA?

Oxapakrepu3yiTe pojb J1aTYMKOB B CUCTEME aBTOMaTHUECKOIO PETYJIUPOBaHUS.
OxapakTepu3yuTe NpUHIMUIT JSUCTBUS MOISIPU30BAHHOTO SJIEKTPOMArHUTHOTO pelie.
OxapakTepu3yiTe NOrpeHOCTb U3MEPEHUS.

OxapakTepu3yiiTe IJIaBHYIO 33[]auy METPOJIOTHH — HAYKU 00 U3MEPEHUSIX.
OxapakTepu3yiiTe OCHOBHBIE 33]Ja4l TOCYAAPCTBEHHOM METPOIOTHIECKOM CITyKOBI.
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65
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68

69.

Cormacno 3akoHy P® «O0 obecriedeHMM €OMHCTBA HW3MEPEHUI» B Kakux cdepax
0053aTeNbHO CO3JJaHIUE METPOJIOTUIECKUX CITYkKO?

Oxapakrepu3oBaTh, KaKM€ aBTOMAaTUYECKU JEHCTBYIOIINME YCTPONCTBA BXOJAT B COCTaB
I'PII.

OxapakTepu3yiiTe Mocie0BaTeIbHOCTh PACIOJIOKEHUSI aBTOMATUYECKU JEUCTBYIOLINX
ycrpoiucts B [ PIIL

Oxapaxkrepusyite, kakum odpazoMm [13K pearupyroT Ha yBennyeHnE KOHEYHOTO JTaBICHUS
CBEpX YCTAHOBJIEHHBIX HOPM.

OxapakTepusyiTe, KakuMm o0pa3oM CUTHaJI 00 YBEJIMUYEHUM KOHEUHOTO JABJIEHUS CBEPX
ycta"oBieHHbIX HOpM B ['PII moctynaer B I13K.

OxapakTepusyiTe, B Kakux MecTtax TexHojorndeckon smuauu [PII MouTHpyroTCS
peI0XpaHUTENHLHO-COPOCHBIE YCTPOICTBA.

Ecnmu TexHonormueckuii mpomecc moTpeOUTeNei raza mpeaycMaTpUBaeT HENPEPBIBHYIO
paboTy razoBbiX ropenok, To B I'PII MOHTHpYIOT mpenoXpaHUTENbHO-3aMOPHBIC WU
MPEAOXPAHUTEIIBHO-COPOCHBIE KIIaNaHbl?

HyxHa nu ycTaHOBKa MpeIoXpaHUTENbHO-3aMOPHBIX KiamaHoB, ecnu ['PIT cuaGxkator
TYHHUKOBBIE OOBEKTHI?

OxapakTepu30oBaTh Ha3HA4YCHHE PEIOXPaHUTENHEHO-COPOCHBIX YCTPOWCTB,
npumensieMsix B ['PII.

OxapakTepu3yiTe TNOCIEICTBUS, K KOTOPbBIM MOXET MPUBECTH YBEJIUYEHUE WU
YMEHBIIIEHNE AABJICHNUS T'a3a CBEPX JIOMYCTUMBIX MPEEIIOB IOCIE PEryisaTopa.

Ecnu no ycnoBusiM mpou3BOACTBA MEPEPHIB B MOJAa4€ ra3a HEIOMYCTHUM, TO YTO JOJIKHO
OBITh IPEAYCMOTPEHO BMECTO MPEJOXPAHUTEIHHO-3aIIOPHOT0 KilarnaHa?
OxapakTepu3oBaTh, YTO 0003HAYAIOT MEpBbIe HUDPHI MOcIe OYKBEHHOTO 0003HAUYCHHUS
tuna kinamana (Hanpumep, [ICK — 50\5).

OxapakTepu3yiTe OTIHYNe MaJONOAbEMHBIX MPEIOXPAHUTENBHO-COPOCHBIX KIIAMIAHOB OT
MOJIHOTIOAbEMHBIX.

OxapakTepusyiTe npeaHa3HaueHUE MPeAOXPaHUTENbHOTO KitanaHa tumna [1K.

YTo KOHTPOIUPYIOT IIpeloXpaHUTENbHO-3an0pHble Kianansl Thna [IKB u ITKH.
OxapakTepusyiTe KOHCTPYKTHBHOE oTiinuue kinanaHoB tuna [IKB oT knamaHoB tuna
[TKH.

Urto o603Ha"aeT yncIo mocie OyKBeHHOro 0003HaueHus: B MapkupoBke kianaHa [TKH?
Oxapakrepu3yiite  yCTpOMCTBO, KOTOPO€  TNPEJOXPAHUT  KOJIBLIEBYIO  CUCTEMY
ra3onpoBOJIOB OT MOBBIIICHUS B HEW IaBJICHUA CBEPX IOMYCTUMBIX MpeaenoB, eciau B ['PI1
cpaboTal mperoXpaHUTEIbHO-3aMOPHBIN KIIAMaH, HO W3-3a2 HET€PMETHYHOCTH €T0 3aTBOpPA
JTaBJICHUE B CUCTEME MPOJOKAET YBEINYUBATHCS.

Kakum n0mKHO OBITh MHHMMATBHOE [aBICHHE CpalOaThIBAHUS TPEIOXPAHUTEITHHOTO
KJIaraHa, KakoW BEJIMYMHOM OHO OmpeaensieTcs?

OT dWero 3aBHUCHT  MaKCHMalbHO  JIOMyCTHMOE  JaBJICHWE  CpadaThIBaHUs
MIPEAOXPAHUTENIBHOIO KJIarnaHa?

KaxoBo npennasnauenue kinanaHa-orcekaresns Jy — 507

PJI-50M?

KakoBo HazHaueHune MaiorabapuTHOTO 3amopHO-TipeaoxpanutTenbHoro kiamana [TKK —
40M?

UTO KOHTPOJUPYIOT MNPEIOXPAaHUTEIBHO-3AMIOPHBI M TMPEJOXPAHUTEIBLHO COPOCHOU
KJallaH, B YeM UX OTIn4ue?

. Oxapakrepu3syiiTe Mocien0BaTeIbHOCTh cpadaThiBaHUs MPEI0XPaHUTENbHO-COPOCHOTO U

IIPEIOXPAaHUTEIBHO-3aII0PHOIO KJIallaHOB?
Kakue moka3zarenu TEXHOJOIMUYECKOrOo IIpoliecca B Ta30CHAOKEHMHM BO3MOXKHO
KOHTPOJIMPOBATh IIOCPEICTBOM aBTOMAaTHUYECKOI'0 U3MEPEHUS U KOHTPOJIS?
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[TouemMy suig ra3oBbIX HpPUOOPOB U arperaroB aBTOMATUYECKUN KOHTPOJIb SBIISETCS
BA)KHBIM?

Kakne ¢pyHKINN BBITOTHSIET aBTOMAaTHYECKasi CHTHAIN3AIUS B CHCTEME Ta30CHA0KeHMs?
KakoBo Ha3HaYeHHE aBTOMATHUECKOH 3aIUTHI B CHCTEME Tra30CHA0KEeHHUSI?

Kakne ¢pyHKIMM BBITOTHSAET aBTOMAaTHUECKOE yTpaBieHue?

Kakue QyHKIMM BEINOTHSAET aBTOMAaTHYECKOE PETyIUpOBaHue?

[Io kakoMy TmapameTpy OIIEHMBAe€TCsd KayeCTBO CHCTEMBl aBTOMAaTHYECKOI'O
peryaupoBaHusi?

OxapakTepu3yiite, 4YeM OINpeAeNseTcs HaJIeKHOCTh CHCTEMbl aBTOMAaTHYECKOIO
peryaupoBaHusl.

OxapakTtepu3syiiTe «3ana3pIBaHHE» B CUCTEME aBTOMATHUECKOIO PETYJINPOBAHUS.
KakoBo Ha3HayeHHE TeIeMeXaHUYEeCKOW CUCTEMbI B CUCTEME Tra30CHA0KEHHS?

Kakum o00pa3oM, MOCpPEICTBOM KakuX JCHCTBUM BOCCTaHABIMBAETCS TOYHOCTH
MIPEeIaHHOTO COOOIICHHSI B TeJIeMEXaHUYECKOM cucteme?

OxapakTepu3yiTe TMOCIEICTBUS BO3JACHCTBUS TIOMEX Ha CHUTHAJ B TEJIEMEXaHUYECKOM
CUCTEME.

OxapakTepu3yiite, B 4YeM 3aKJIIOYAaeTCs IOMEXOYCTONYMBOCTh TEJIEMEXaHUYECKOU
CUCTEMBI?

OxapakTepu3yiiTe OCHOBHbBIE MapaMeTpbl B Ta30CHA0KEHUHU, KOTOpPbIE IOJBEPraroTcs
TEJIEU3MEPEHHUIO.

OxapakTepu3yiiTe pojb YCTPOHCTB TEJNECUTHAIU3AaLUU B TOPOACKUX CHUCTEMax
ra30CHa0KEeHHUS.

OxapakTepu3yiiTe pojb TeJeynpaBieHHsT B CHUCTEME Ta30BOTO XO3AHCTBAa Topoja,
MIPUBEIUTE TPUMEDPBI.

OxapakTtepu3syiite, B 4eM 3aKII0YAETCS CYIIHOCTh TEIEU3MEPEHNUS B Ta30CHA0KEHHH .

UYUTO NpOUCXOIUT C CUTHAJIOM B IPUEMHOM YCTPOMCTBE TEJIEU3MEPUTENIBHON CUCTEMBI U B
KaKUX 3HAYCHUSIX TPaayupyeTcs IIKaia MPUHUMAOIIEro mpubopa.

OxapakTepu3yiTe NPUYUHBI BOZHUKHOBEHHs IMOTPELIHOCTH IPHU IepeJadye CHUrHaia Io
KaHaJly CBS3U.

OxapakTepu3yilTe OCHOBHBIE 3aJlauyd, CTOAIIUE TMepe] aBaAPUHUHO-IUCIIETYEPCKON
CITyxk001.

Kakne xoMaHabl Iepe1atoTcs TEJCYIPaBISIEMOMY PETYIIATOPY AaBieHus rasa Ha ['PI1?
OxapaxkTepu3yiTe aBTOMaTHYECKHUE YCTPOUCTBA, IPUMEHSAEMbIE B KOTEIbHBIX .
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	Термометр - прибор для измерения температуры воздуха, почвы, воды  при тепловом контакте между объектом измерений и чувствительным элементом термометра. 
	Биметаллический термометр - термометр, принцип действия которого основан на использовании зависимости между температурой и разностью коэффициентов расширения двух разнородных материалов, образующих биметалл. 
	 Дилатометрический термометр - термометр, принцип действия которого основан на использовании теплового расширения твердых тел. 
	         Жидкостный термометр - термометр, принцип действия которого основан на использовании свойства теплового расширения жидкости. В зависимости от температурной области жидкостный термометр заполняют ртутью, этиловым спиртом и другими жидкостями. 
	         Манометрический термометр - термометр, принцип действия которого основан на использовании зависимости между температурой и давлением термометрического вещества в замкнутом объеме. 
	         Термометр сопротивления - термометр, принцип действия которого основан на использовании зависимости  электрического сопротивления материала чувствительного элемента термометра от температуры. 

	        Температура плавления -  1425 °C. Сплав обладает малым температурным коэффициентом линейного расширения и практически не расширяется в интервале температур от −100 до +100 °C. Используется в точном приборостроении. 
	ИЗМЕРЕНИЕ ТЕМПЕРАТУРЫ 
	Регулятор давления газа универсальный конструкции Казанцева
	 РДУК  - 2
	Регулирующие органы
	Одно из серьезных преимуществ газового топлива — возможность автоматического контроля и регулирования процессов сжигания газа. Устройства автоматического регулирования и безопасности могут применяться как совместно, так и раздельно.
	Автоматические устройства, применяемые в газовых приборах и аппаратах, по-своему назначению подразделяются на группы: 
	- устройства регулирования; 
	- устройства, обеспечивающие удобство пользования; 
	- устройства, повышающие надежность, безотказность и долговечность работы аппаратов; 
	- устройства безопасности. 
	Большинство устройств автоматики или их комплексы служат средствами повышения безопасности. Все эксплуатируемые газовые приборы снабжены такими устройствами.
	1 - пьезоэлемент, 2 - высоковольтный провод, 3 - изолятор, 4 -  трубка, 5 - головка, 6 -  боек, 7 – пружина, 8 – корпус, 9 – шток взвода.


