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8AOBIUIIIA Jly6~a, 1990 

,.l.1~ peryJlHPOBaHH>I H CTa6HJlH3aUHH TeMilePaTYPbi Oo'l>eKTOB 

pa3JlH'"iH010 OPHMeHeHH~ ( 3JleKTPOOe'"ib COOPOTHBJleHH>I, TePMOCTaT 

H. T. n. ) Oobl'"iHO HCOOJlb3ytOTCSI 3Jli!KTPOHH!Xe peryJl>!TOPbl ( HanpHMeP, 

npoMbiWneHHble peryn>~TOPbl THnoe W4528 ill4531) c 3anaHHeM 

eemt'"iHHbl TeMilePaTYPbl. Kempa~ nonlKHa nonneplKHeaTbCSl c 

onpeneneHHOH TO'"iHOCTbiO. .An>~ 3THX UeJleH HCnOJlb3YIOTCSl H 

aBTOHOMHble MHKponpoueccopHble K OHTPOJlJlep!X, no3BOJls:IIODU-Ie 

3anaeaTb TeMilePaTYPHO epeMeHH!Xe 3Jli"OPHTM!X paooTN 

HarpeeaTeJlbHOl"'O YCTPOHCTBa H KOHTPOJlHPOeaTb HX e!XnOJlHeHHe eo 

epeMeHH '"iepe3 HH40PMaUHIO, non)1'-iaeMYIO Ha nHcnnee no 3anpocy 

nonb3oea-rens:~ c TePMHHana [ 1J. TaK, HanpHMep, nns=~ TePMH"'eCKOH 

Oopa60TKH MaTePHanoe e CTaUHOHaPHNX ycnoeHs:IX npHMeHSleTCs:l 

Harpeea-renbHas:l ne'"ib c HenpepbiBHOH pa50TOH e Te'leHHe 

HeCKOJlbkHX CYTOK C nOCTOs:IHHOH HJlH H3MeHSll()llleHCs:l eo epeMeHH 

TeMIIepaTYPOH. npHMePH~ aJll"'OPHTM H3MeHeHHs:l TeMIIePaTYPbl 

npHeeneH Ha PHC.1a. .llns:! · nepeHOCHNX HarpeeaTeJlbHNX YCTBHOeOK 

TaKas:! CHCTeMa HeCKOJlbKO l"'POMO~nKa, '"iTO yCJlOlKHSleT ee 

3KCOJ1yaTaUHIO. .llJls:l TaKHX YCTBHOeOK HaMH pa3P360TBH nono5H~ 

onHcaHHOMY e paoo-re [ 1) nporpaMMHpye~ peryns:~rop c npocTbiM 

KnaBKDIHbiM ynpaeneHHeM H UH¢ipoeOH HHnm:auHeH, HMHTHPYJOIIlHMH 

¢>YHkU11H nHcnneHHOiO TePMHHana, TO eCTb 003eOJJ>IIOillHH eeonHTb 

npOH3eOJlbHYJO nporpaMMY H3MeHeHHs:l TeMilePaTYPbl eo epeMeHH H 

I<:OHTPOJlHpoBaTb ee B npouecce paoOT!X. PeryJls:ITOP COCTOHT H3 

'"ie'rb!J)ex 4'YHI<:UHOHaJlbHNX oJJOKOB MHJc:ponpoueccopHoro 

KOHTPQJlnepa 0110 C KJlaBHIDHbiM ynpaeneHHeM, UH4'POBOH HHaHKaUHeH 

H MHeMOHH"'ecKOH CXeMOH epeMeHHOl"'O anropHTMa paoOTbl, ycHJJHTeJis:l 

nocTOs:IHHoro TOKa CYflD, oJJoKa nHTaHH>~ nns:~ HHx C SID H 

ynpaenSleMOrO ycHJlHTeJl~ MOIIIHOCTH ( Y!1) ( PHC. 2) . 

B naMR'J"H nn3Y KOHTPOnnepa 3aOHC<'IHbl nporpaMM!X 

OC5CnyJCHBaHHs:l H CTaoHJ1H3aUHH nns:1 naHHOH HarpeeaTenbHOH 

VCTBHOBKH, rpanVHPOBO"'Hble TaoJlHUbl nns=~ TePMOnap 

\ !\. \.( '-*.' 
.. , '!•'!.·'~' 

··.1 

·;"IIY''f,. 

1:'W'IIW' 
. ~-')f, 

H KOabl 



• 
TC 0

C) 

T4 't .... 

' 
t1 t2 t3 t4 t5 t6 t7 ts tg 

PHc.ta. npHMePH~ anropHTM pa6oT~ nporpaMMHPYeMoro 

peryns:~TOpa. 

TC°C) TC°C) 

' '- T2 

' 
epeMs:~ 

(MHH ) 

.I 

;!< 

\ 
,,';1 

;:\: 

l 

~ 

epeMs:~ 

(MHH ) 
PHc.16. AnropHTM pa6o~ npH: 

~--~~--~~---L~--~~~' t
8 

epeMs:~ , 
(MHH ) r 

T1 >T~, t
0

, t
1

, t
2 

- 3aaaHo; 

T3,T4, t3,t4,t5,t6,t7,t8-

He onpe,tteneHo. 

TC°C) 

to ·ta t3 t4 

PHc.tr. AnropHTM pa6o~ npH 

PHc.te. AnropHTM pa6oT~ npH: 

T
1

=T
2

=T3 >T4 - 3aaaHo; 

t
0
,t

1
,tc=t

2
+t4+t6 ,t7 ,t8-3aaaHo; 

t
3
,t

5 
- He onpe,tteneHo. 

' t5 tg epeMs=~ 

(MHH ) 

T
1

,T
2

,T
3

=T
4

, t 0 ,t1 ,t2 .t3 ,t4,t5 - 3aaaHo; 

t =t +t - 3aaaHo · t - He onpe,tteneHo. 
c 6 8 • 7 

2 

-~ 

.( 

.•. 

.... 

'!,1 

1 

t 1-·.: u,~~--· 

' \) ll t_.., t4 t5 tc=t6+t8 _BPeMs:~ c 
lMHH ) 

F'Hc. l.Q. AJJrt..1PHTH P2:16(JTbl npH 

T1 >T2 , T3=T4 - 3a.aaHo; 

t0,l1.l2.t4.t5, tc= t6+t8 

t 3 • t 7 - He onpe.tteneHo. 

- 3aaaHo; 

6nOK nHTdHHq (+58,-58,+158.-158) 

.I B B B ~·~-~-] 
H1n.ponpo- YcHmJTenb 
U8CCOPHbll:! , __ 

no~·TO~HH.j <1-4 
r=, fJr.-·r~ 1.!!" =i 

lf'B liJ liJ 
[£J[EJ@] 
IT]@]@] 
[i]~~ YCHJ1HTeJ1b f----. 

[]@]@) HOIUHOCTH 
!+---

06'beKT 

@) EJ ICRI I T 
2208 

Puc. 2. Cxe11a noaK.nlO'-IeHHS'I perymnopa 

Har peeaTeJl bHOHY YC TPNIC TBY. 

)( 

3 

f' 



I 

CHMBOJlOB KJlaBHaTypbl. l1K 111-i!?!?T CTaH,aapTHbll1 noc.ne,aoeaTeJ1bHbiH 

HHT!?P¢!?HC ,llJ151 no,aK J110\.f!?HH51 .a He n.ne~!Horo T8Pt-U1Hana l-In!·! 

nepCOHaJlbHOrO I<OMnblOTepa. C noHO!UblO KOTOPbiX t-IO:¥.HO npOH3BO,llHTb 

OTJla.llKY nporpaHMbl perym1POBaHW?l. EHKOCTb nn3'/ - 1M:6anT 1-1 ,, 

eMKOCTb CTaTH'-I!?CKOrO 03V - 4K6aHT. 

nynbT KJlaBHaTVPbl peaJ11130BaH annapaTHblt-1 J.ieTO,llOt-1 [ 2]. 

6JloK-cxet1a nyJlbTa KJlaBHaTVPbl noKa3aHa Ha PHC. 3. .llenu-t<t>PaTopbl 

C TPOK 11 K OJlOHOK yn paBJ151lOTC 51 C '-!8T'·il1K at-IH, pa6oTalOIUHt-U1 OT 

TaKTOBbiX HMnyJlbCOB noc.ne.aosaTeJlbHoro HHTE-Pct:>e~1ca c USARD 

MHI< ponpOU!?CCOPHOro K OHTPOJ1J1epa. COCTOS'IHW=l C '-I!?T'-IHI< 08 8 t-IOMeHT 

Hail<aTH51 k .na811WH onpe,ll!?J151!0T a,apec q'-Jei1K 11 nat-!S'!Tl1, 8 K OTOPOfl 

3anHcaH CHM80J1 :nol1 I<Jla8HWH e ASCII Ko.ae. Cm1son 8bi6HpaeTcs:l 

113 naH51TH 1-1 nocblnaeTe>l 8 npeo6Pa3o8aTenb napannenbHoro Ko.aa s 

nocne.ao8aTenbHbiH C nK). nocne.aosaTeJlbHbiH Koa c ct:>OPt1aTml 

nepe,aa'-111 ,llJ151 aCHHXPOHHOrO pelKHMa pa60Tbl ( 1-6HT CTapTa, 8-6HT 

aaHHbiX, 2-611T CTOna) nocTynaeT 8 t1K co CKOPOCTbK,, 

COOTSeTCTBV!OlU€>11 CKOPOCTH npHet.Ja- nepe,aa'-IH USART. np11 

nporpaHHHOH 3aaaHHI1 napat·1eTPOB a.nrOpl1'Tt-la Ha HH8MOHH'-IeCKOH 

cxet1e H HH,llHJr.aTOP8 8biC88'-1118a~jTC51 se.nW111Hbi 3a,aa8aet-~blx 

napaHeTpos C TeMnepaTypa, 8P8t151) . np11 pa6oTe C HC Tet·lbl Ha 

UI1¢P080H HH,llHKaTope 8biCBe'-111BaeTC51 PE-aJlbHaq 'TeMnepaTypa 8 

Harpe8aTe.nbHot1 YCTPO~ICT8e, a Ha HHet·10HH'-!eCKOl1 CXet-Je rOP51T 

Jlat.JnO'·II< 11, COOT8eTCT8\IlOIUHe speMeHHOHY nOJlOlKeHH!O C Ha'-!ana 

cTapTa Cl1CTet1bl. TaK, Hanpl1t-tep, ec.nH rop51T .naMn0'-11<11 T
2 

11 t
4

, 

TO )TO 03Ha'-!aeT, '"'ITO np11 TeKyiUeH TeMnepaType 06beKTa T
2
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8e.nH'"'IHHa KOTOPOH 8biC8e'"'IH8aeTC51 Ha HHilHK a Tope, CI1CTeMa 

HaxoaHTCR Ha 8PeMeHHOM y·-1acTKe t 
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3a,aaHHoro anroPI1TMa. 
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PHC. 3. 6.noK-cxeMa MHKponpou,eccopHoro K OHTPOJl.nepa C 

ny.nbTOH KJ18BHaTypbl. 

nK - npeo6pa30BaTenb KO,lla, 

t1K - MHKponpoueccopHbiH K OHTPO.n.nep1 

ltlH - ~OpMHPOBaTenb HHnYJlbCOB ,llJ151 nepe,aa'-!H 1 

nn3Y - K155PE3. HH.llHKaTOpbl - AJ1C3246. 
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to~ t2. t4. t6. t8 MoryT 3a,aas2tTbCH 8 tlHC!fl c1 .. '-(JH'::' t !-111H- 166 'I{ 

c mar oM 1 MHH. CKOPOCTb H3!18H8Hl1:"1 T':?l·ll1':?PCITYrA·l 

no,a,aeplKHBaeTC~ npor-paMMHbiM nyTeM. noc.nt? -3aH8C8HH>'I HH<f>C;.pr.!2tUHl·l 

CT H t) no,anpor-paMt1a t>ll1I<PDnpoueccopa Bbi<.JHc.n>'!eT Ko:.ctxt>l·fUHeHT 

nponOPUHOHaJlbHOCTH tlJlrl ,aaHHOf'O HHTepsana H cf;>J·U. CI·IJJVE>T ero B 

~'-IeAKe onepaTHBHOH naM~TH. CJ<opocTb H3MeHeHH~ Ter.me~·c:n:vPbl 1-1 

TO'-IHOCTb ee no,a,aeplKaHH~ B pelKHMe C Ta61-!JlH3aUHH 3abHC HT OT 

.aHanC!30Ha pery.nHpyeMbiX TeMnepaTyp 11 THna Hen uJl b3V8MO~I 

TepMonapl:ll. HanPHMep, .a.n~ TepMonapl:ll nma Xpor.~e.nb - Kone.nb 11 

0 0 
.QHana30Ha TeHilepaTYPI:Il 22 C - 800 C B03MO:t<Ha~ O.OPOCTb 

0 + 01 
H3HeHeHH~ ee pasHa 0,2 C/HHH H TO'-IHOCTb CTa6HJ11138UHH - -1 C. 

11HHUHaJ1H3aUH~ Per'YJl~TOpa npOH3BO.QHTCs:! HalKaTHel-1 I< JJaBHWH 

onepaTHsHa~ naHs:!Tb K OHTPC;JlJlepa, Ha !Reset J. 
UH¢>POBOM 

O'-iHIII8eTCS'I 

11H.l1HI<aTOpe Bl:llCBe'-!HBaeTC~ TeKYUl8S1 TeHnepaTypa 

OobeJ<Ta. CHcTeMa roroea .a.ns:~ 3a,aaHH~ napaMeTpos. 

npH 3a.aaHHH aJlr'OPHTMa B naHS'ITb 03V KOHTPOJ111>2Pa l1K 

BBO.l1~TC~ napaMeTpl:ll T 11 t, nocne.ttosaTenbHbiM Hall(aTHeM 

COOTBeTCTB~X KnaBHm. HanpHMep, 

HalKJ.-!Ma~c~ noc.ne.aosaTeJlbHO J<.nasHWH 

TeMnepaTYPI:Il (J<JlaBHWH @J-> I!P 

.ans:~ sso.aa TeMnepaTypbl T
1 

[!], [!], UH¢>poeoe 3Ha<.JeHHe 

H I CR I C K OMaH.aa eso.aa) . 

8BO.l1HMI:Ile napaMeTPI:Il I<OHTPOJlHPY~~ no UH¢>POBOMY HH.QHJ<aropy 11 

MHeMOHH'-!eCJ<OH CXeMe. AHaJlOr'H'-IHO BBO.Q~TCS'I .l1PYr'He napaMeTPbl 

T2->T4, to->t8. 

nporpaMMa peryJ1HPOBaHHs:! Ha'-!HHaeT BblnOJ1H~TbCs:! npH HalKaTHH 

J<JlaBHWH ~ (CTaPT paoOTiol CHCTeMW. ECJ111 BeJlH'-IHHa t
0

>0, TO 

CHCTeMa BXO.QHT B pelKJ.-IM OlKH,aaHH~,H Ha HH.QHJ<aTope BbiCBe'-!HBaeTC~ 

speM~, ocTasweec~ .ao Ha'-!a.na pelKHMa pery.nHposaHHs:!. Ecm1 

BeJlH'-IHHa t
0

=0, TO CHCTeMa BXO.l1HT B pelKHM peryJlHPOBaHHs:! cpa3y 

lKe nocne Hail<aTH~ J<JlaBHWH ~. Ha MHeMocxeMe 3aropa~s:! 

JlaMnO'-!I<H, COOTBeTCTBYIOIUHe 3Tany aJlr'OPHTMa, a Ha HH.l1HJ<aTOpe 

sl:)'tcse'-!HsaeTC~ Tel< Ylll8~ TeHnepaTypa o6beJ< Ta. 

6 

nporpaHHHOe o6ecne<.JeHHe ClKTe!.fbl .aaeT B03MOlKHOCTb 

onepaTOPY nposepHTb 1-1 H3MeHHTb 38.l18HHble napaMeTpb! 8 Jli060H 

NOH8HT speHeHH BblnOJ1H8HHs:! NHKponpoueccopoH npor-paMMbl 

per-y.nHposaHH~. 

6J101< VnT C nepeHeHHI:Ilf.l K03cfxf;>HUI18HTOM YCHJleHI-15'1 

npHt-teHs:!Tb pa3.nH'-!Hble THnbi TepHonap [ 1]. 

n03BOJ1s:!eT 

6JJOK nHTaHH>'! Bbl.l1aeT CTa6HJlH3HPYeMble Hanp~lKeHHS'I HOMHHaJlOB 

+58, -58, +158, -158 .am~ 6no1<os MK 11 YnT. 

He3aBHCHHbiH Bb1XO.l1HOH YCHJlHTeJlb MOIUHOCTH no3eo.ns:!eT 

HCnOJ1b3088Tb peryn~rop J<aJ< aBTOHOMHbiH npHoOP .l1Jls:! 

peryJlHPOBaHH>'! H CTa6HJ1H38U11H TeMnepaTYPbl J11060r'O 06bei<Ta C 

MOIUHOCTbiO ,ao 10J<8A. 

CBOH 

B 3aKnm'lieHHe OTMeTHM, 'liTO ,ttaHH~ perynRTOp, BKJ110'-18101UHH B 

COCTaB MYJlbTHnJleJ<COP BXO.QHbiX CHr'H8J10B Ha 8 1<8H8J10B, 

cpaBHI1TeJ1bHO 60JlbWYIO eMKOCTb na~TH~ CTaH.l1aPTHI:Ile KOHTPOJ1Jlepbl 

npepl:llsaHI1s:!, nporpaMMHpyeHble TaAMePbl, napan.nenbHI:Ile HHTeP¢>eHCI:Il 

.an>=~ AUn 11 UAn, noc.ne.aosaTeJlbHhiH 11HTep¢>eAc 11. T. n, MOli(HO 

HCnOJ1b30BaTb H .QJl~ .QPYr'I1X ueneH, HanpHMep, .l1J1~ H3MepeHI1~ 
f 

11 HaKonneHH~ J<ai<I1X-J1H60 napaMeTPOB H ynpaeneHI1~ YCTaHOBK8MH. 
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