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ilpel1"3HOHHbiH peryJIJITOp TeMrrepaTypbl CO BCTpOeHHbiM 16-pa3p>I,II
HbiM MHKporrpoueccopoM (ilPTM) rrpeJIHa3Ha'<eH II:JIJI peanH3auHH rrporpaM
MHpyeMhiX pe)KI.IMOB TOtiHbiX H3MepeHHif: H a,na.IITHBHOrO perynHpOBa.HIDi . 

rrapaMeTpos IIpo/IOnJKHTe.JibHbix rrpoueccos Harpesa-oxnaJK)IeHIDL PeryJIJI
TOp, nporpaMMbl KOTOpOrO COlleTaiOT CBOiiCTB3. ,llHCKpeTHOrO ynpaBJieHIDI 

H Kaqecraa nporropUHOH8JibHOrO, HHTerpa.JlbHOrO H )J;H<I><I>epeHUHa.JU .. HOrO 

(ill1J:() perynHpOBaHIDI, IIpOeKTBpoBanCR IIJIII IIpHMeHeHIDI B COCTaBe H3Me
pHTeJihHOH: cHcTeMhi KAMAK 3KCnepHMeHT8JibHoH ycra.HOBKH c yrrpaaJIRIO

meH 3BM, a TaK)Ke ,nJIH aBTOHOMHOrO IIpHMeHeHIDI C o6ecrrelleHHeM OCHOB

HhiX pe){(HMOB 11 1• B ero rrocTOHHHoH rrepenporpa.MMHpyeMoH rraMHTM 
(ilil3Y) pa3Mei.UlliOTCR rrporpaMMbl H3MepeHID! H CTa6HnH3auHH. Y cnOBIDI 

BbillOJIHeHHH rrporpaMM H 3Hat~eHHH perynHpyeMoro napa.MeTpa, 3a,r:J;a:aae
Mbie B XO.n;e 3KCnepHMeHTa no nporpaMMe OT 3BM HJIH BpyqayiO, BBO,!VITCH 

B llPTM '<epe3 KOHTponnep KAMAK H 3aiiHCbiBaiOTCR B orrepaTHBHyro rra
MRTb ( 03Y) MHKporrpoueccopa (Mil) . Ha3Ha'<eHHe llPTM orrpe~~eJIJieT 
cepM~3Hbie Tpe6oBaHHH K IIOMeX03a:w;HmeHHOCTH H rrorpeWHOCTHM H3Mepe

Hmf cHrHaJIOB .D;aTliHKOB H K KallecTBY peryJIHpOBaHIDl B pa3JIH11HhiX .UHa

na30HaX TeMrrepaTyp. 

ilpH rrpoeKTHpOBaHHH ilPTM Y'lTeH OIIbiT pa3pa6oTKH H rrpHMeHeHID! 
IIpOrpaMMHpyeMhiX peryruiTOpOB BeJIHtJHHhl H CKOpOCTH H3MeHeHIDI TeMne

paTypbl 12 1• C uenbro o6ecrre'<eHHR Tpe6yeMoii rrpel1"3HOHHOCTH H pacnmpe
HIDI <jlyHKI1Hii ilPTM IIOCTpoeH Ha OCHOBe 12-pa3p>I,IIHbiX aHanorO-UH<jlposoro 
H UB<l;lpo-aHanorosoro rrpeo6pa3oBaTe.rreii (AUil, UAil), rraMRTH ilil3Y H 
03Y c o6111eii eMKOCTbiO 8K enos H 16-pa3pR/IHoro Mil, rrporpaMMHO cos
MecTHMoro c rnasHoii 9BM (THrra "9neKTpoHHKa-60", CM-1300, CM-3) 
3KcrrepHMeHTanbHoii ycTaHOBKH. ilpHMeHeHHe B llPTM BCTpoeHHoro Mil 
THrra K1801BM1, c Y'<eTOM pa11HOHanbHoro pacrrpelle.JieHBR <jlyHKI1Hii Hc
noJI&3yeMhix HHTerpanbHhiX CXeM (HC) , o6ecnetiHBaeT pH.D; Ba)KHhiX B03-

M0)KH0CTeti: 

IIporpaMMHpyeM&Ie KOppeKI..U1H IIOrpeUIHOCTeti pa3JUNHhiX, B TOM tiHCJie 

HeJUrn:etiHhiX, H3MepHTeJibHhiX H ynpaaruUOIIlHX TpaKToB; 

ycpe.n;HeHHe pe3yJILTaTOB l\fifOrOKpaTHbiX H3MepeHHti H yaeJIHtieHHe 

OTHOWeHHH "CHrHaJI/ffiyM"; 

Bhi6op tiYBCTBHTeJibHOCTH H .D;Hana30Ha H3MepeHHti (ycHJieHHH CHI'HaJia, 

TOKa IIHTaHHH IIO.lJ;KJIIOtiaeMhiX ,n;aTllliKOB) , <flopMaTa .lJ;3.HHhiX H pa3Mep

HOCTH BeJIHliHH; 
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ll,llama~ AHCl<peTHO-aHanorOBhiX <j>yHKUHi'I IIMll-perynHpoaaHHH 

H UOHCK llO TR6JI:HU3.M HX COCTaBJIHIOII.J;HX BeJIHlUfH (npH Bbi6HpaeMbiX 

marax H BpeMeHaX YCTaHOBJieHHH TeMnepaTypbi, CKOpOCTH ee H3Me

HeHHH); 
<j>OpMHpOBaHHe onepaTHBHOR HH<j>OpMaUHl1 /liTH BbiBOAa ( <j>HKCaUHH, 

H306pa)KffiHffi, coo6m;eHHH) Ha pa311HliHbiX :3Tanax H3MepeHHH, CTa6H

JIH3aiUIH H pery JIHpOBaHIDI napaMeTpOB; 

paCIIIHpeHHbie <j>yHKUH11 KOMMYHHKaUHH (nporpaMMHhiR HHTep<l>ei'Ic), 

CaMOKOHTpoJIH H 3RI.UHTbi OT OlllH60K npH B3aHMO,neftcTBHH C 3BM, 

a TRK)IOO npe,nynpe:»<,neHHH aaapHifHbiX pe)KHMQB H OTKJIOHeHHfi napa

MeTpOB. 
<l>yHK~OHaJibHO 33.BepweHHbiJ1: 

6noK ITPTM BhinoJIHea aa onaoH nJiaTe 

<j>yHKUHOHaJILHoro MogynR KAMAK 

(MHHHMaJihHOR IIIHpHHbl 1M) . )lnll 

o6ecrretieHHJI B3aHMO,D;eifcTBHH CO BCTpO

eHHbiM Mll rrpHMeHeao "npHMoe" co

npiDKeHHe IllHH MII ( THna Q) H 

KAMAK 131 • CxeMa B33HMO)Iei'IcTBHR 

c MII B 6noKe II~TM noKa3aHa Ha 

pHc.l, r.n;e 1 - H3MepHeMLie CHrHanbi, 

2 - llHTaHHe naTtiHKOB, 3 - CHrHaJIH-

3RWUI BhlllOJIHeHHH pe)KHMR, 4 - pe

rynHpyiOI.UHR CHrHaJI, 5 - 6noKHpOB-

K3. rrporpaMMbi, 6 - BX0,1J.HOi% KOMMY-

Puc. I 

TaTOp H HOpMHpyiOI.UHi'I npeo6pa3oBaTenL (HII) c nepeKniOqaeMLIM ycHneHI1-

eM, 7 - HCTOtiHHK IDITaHIDI ,IJ;RTliHKOB (l1II,Z::J;} C rrepeKmoqaeMbiM TOKOM, 8-

BhiXo,I:UioH aopMHpyro:uuu1 ycHJIHTeJib, 9 - AUTI co cxeMoH Bbi6opKH -

xpaHeHHII (CBX) , 10 - perHCTp cTaTyca, 11 - UAII c BXO/IHhiM perncTpOM, 

12 H 16 - lllHHhi Mil 11 KAMAK, 13 -Mil, 03Y 11 III13Y, 14- corrpii>KeHHe 

lllHH, BXO):Uioft H BhiXO,llHOft: perHCTphi, 15 - perHCTpbl 3RIIpOCOB H yrrpa.B

JieHHH _Mil. J1MrryJibC 6JIOKHp0BKH 5 IlpHMeHHeTCH ,II;JI.i=l IlpHOCTaHOBKH H3-

MepeHIDf, HaiipHMep Ha BpeMR OCHOBHOft HMIIYJihCHOfi IIOMeXH OT 3KCIIe

pHMeHTaJibHOf0 o6opy,n;OBaHHH /l I, HJIH ,n;JUI 3a,uep:~~<KH Hal.JaJia QHKJia npor

paMMhl C I..J;eJihlO CHHXpOHH3allHH, Taii:MHpOBaHHH rrepHo,n;a IIOBTOpeHIDI I.J,H.K

JIOB (rrpH H3MepeHHH H peryJIHpOBa.HHH CKOpOCTH H3MeHeHHH TeMnepa

'cypbi 12 1 ) • CHrHaJIH3a.u;HH HCITOJib3yeTCH ,n;n.fl paapellleHHH pa6oThi BHelllaeft 

3KCIIepHMeHTaJibHOfi annapaTypbi IIpH ,II;OCTH)J(eHHH 3a,uaHHOrO peJKHMa CTa-

6HJIH3RI..J;HH TeMrrepaTyphi. ,lJ,JIH 3ai.UHThl OT aaapHftHbiX pe)KHMOB, HarrpHMep 

rreperpeaa o6neKTa, rrpe,n;ycMorpeao cHHTHe perynHpyiDill,ero cHrHana B 

Hcxo,n;HOM cocroHHliH TIPTM, npHlleM ycra.HoaneaHe Bhixo,n;aoro cllraana 

. UAII pa3pelllaeTCII nporpaMMHO. 
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Puc.2 

CxeMa 6noKa ITPTM, COI\ep>Kall.laH 62 YIC, npHBel\eHa B HecKOJThKO 

ynpol.LI;eHHOM BH,ZJ;e Ha pHC.2, r,lle 1 H 9 - BXO,lJ;hl CHTHaJlOB ,UaTliHKOB H 6JIO

KHpOBKH, 2 -. KOMMyTaTop CHrHaJIOB ,IJ;aTllliKOB, 3- CBX, 4- KOMnapaTop, 

5 - AUIT, 6 - YIIT,ll, 7 - UAIT, 8 " 13 - BbiXOI(bi CHrHaJioB perynHpOBaHHH 

" YIIT,ll, 10 - KOMMyTaTop-<!>opMHposaTenb cHrHaJIOB 3anpoca,ll, 15, 16, 

17 H 25 - penfCTpbi CTaryca, BXO,ZJ;HOH H BhiXO)I.HOH, ap;peCHbU{ H Mil 
ynpaBJieHHH, 12 - H30JIHp0BaHHbiH npeo6pa30BaTeJib HanpH>KeHHH, 14 -

CHrHaJIH3aJUiiH BhiiTOJIHeHHR pe:>KH.Ma, 18 - C,llBOeHHbiH )l;elllH<f>paTOp KO,Ua 

a11peca, 19 " 20 - 03Y H ITIT3Y (no 4K enos) , 21 - 16-pa3pHI\BbiH MIT, 

22 H 23 - nporpaMMHpyeMaH JIOrH'IeCKaH MaTpHQa (ITJIM) H )J;eWH<!>paTOp 

KOMaHI\ KAMAK, 24 - TpHrrepbi CHHXpOHH3ai(HH J1HKJia MIT H AeJieHM 

qaCTOTbl TaKTOBbiX HMnyJibCOB, 26-31 - CHrHaJibl KOMaHI\ F(O)A(O), 

F(16)A(O), F(16)A(1), F(24)A(O), F(24)A(1), F(26)A(O). 3neMeHTbl cxeMbi: 

2 - pene THna P3C55A; 3- Y!C THna KP1100CK2 (AD583), 4- K521CA3; 

5, 7 - K572ITB1A, ITA2A; 10 - K589AIT16; 11, 15, 16 H 17 - 7 YIC THna 

K589Y!P12; 18, 23-25 - 2 YIC THna K555ll.Zl4, ll.Zl6, TM2, TM8; 19 -

16 YIC THna KP537PY2; 20 - 2 YIC THna K573P<1>2; 21 - K1801BM1B; 

22 - KP556PT1; OI\BOBH6paTOpbi G " reHepaTopbi GN (1\JIH AUIT -

200 KI'11 H 1\liH MIT - 8 MI'I1, KBap!1) - 4 Y!C THna KM555AI'3 H JIH1; 

ll, YIJIY!, HE - 5 YIC; onepa!1HOHHbie ycHJIHTeJIH K- 8 Y!C rnna K140Y,ll6 
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H K57 4Y)l1, CoAep>Katlllie li30nHpoBaHHbie aHanoroshie KniO'IH - 3 11C THna 

KP143KT1; cxeMa 6 - ABa rrpoTHBocjJa3Ho BI<niO'IeHHhiX npeuH3HOHHbiX 

HCTO'IHHI<a TO !<a /4 I - 2 J1C, K140Y)l6; cxeMa 12 CO)J;ep>KHT reHepaTOp 

KP1006BI11, pa3AenHTenbHbiH TpaHccjJopMaTop, cTa6HnH3aTOpbi IIHTaHHH 

( ± 12 B) " onopaoro HanpH>KeHHH (MH AUO, 110)l, UAO) - K140Y)l6. 

BxoAHoli Hn c )J;HcjJcjJepeHUHanbHbiM IDonHposaHHbiM BXOAOM 15 1 conep>KHT 

2 6y4JepHbiX YCHJIHTerui, IIOBTOpHTeJih CHH<l>a3HOft IIOMeXH C BbiXO)lOM Ha 

H3011HpoBaHH:bii1 3KpaH, ,D;HcflcJ?epeHqHaJI:bHbii.f I<:aCKa,n; H aKTHBHbiH <'PHJI&Tp 

OCHOBHOH IIOMeXH. B nBYX IIOCJIC,D.HHX KaCKa.n;ax HCIIOJib3YIOTCR .n;ae napbl 

KniO'IeH MH yMeHhllieHHH ycHneHHH (6e3 HapyrneaHH 6anaacHpoBKH cxe

M&I). B cxeMe ycHJIHTeJIH 11II.U TaKHe :»Ce KJIIOliH no3BOJHUOT yae.m·rt.IHTb 

BhiXO/IHOH TOK. C yqeToM AHarra30Ha BXOAHoro CHraana HO (0 -c 100 MB 

npH ycHAeHHH 100, cMellieHHH Hynesoro ypOBHH 10 - 100 MKB, TeMnepa

TYPHOM ApelicjJe 5 - 10 MKB/rpanyc, sxonHoM conpoTHBneHHH 1 - 10 MOM, 

no~~asneHHH cHHcjJa3Holi " nHcjJcjJepeHIIHanhHOli noMex 100 H 30 nE), CBX 

H AUO (0 7 10 B) MO>KHO pa6oTaT~ c pasnH'IHbiMH )J;aT'IHI<aMH (TepMonapbi, 

TCpMOMeTpbi COIIpoTHBJICHHH, IIOJIYllpOBO,lJ.HHKOBble) UJlH pa.3JUNHbiX UHa~ 

Ill!30HOB TeMIIepaTyp (20 -c 80, 80 -c 300 K HAH 0 -c 100, 100 -c 1000° C), 

rrpH nepei<niO'IaeMbiX K03cjJcjJHIIHeHTaX ycHAeHHH H TO I< ax lfil)l. B CXeMax 

Hn, CBX H AUO npenycMoTpeHbi IleiiH TO'IHoli noAcTpoiiKH 14 - 61 AHaiia3oHa 

cHmanos, Koppei<mrn norpernHocTeii (Ao 0,05 - 0,1%). B cxeMe UAO c Bhi-

. XOI\HbiM ycHnHTeneM HOpMHpOBaHHOro CHrHana (0 -c 5 B, 0 -c 10 MA) npe

nycMoTpeHw aHaJIOrH'IHbie D;eTIH KOppeKIJ;HH/2 I. 

Ilpeo6p3.30BafUie BXO.IUIOro ClrrHMa B 12-paapH)lHhi:ti: KO,D; HaliHHaeTCR, 

I<Or)J;a no Bbi6paHHOMy anpecy B COOTBeTCTBYIOllieM IIHI<ne Mil 3arryci<aeTCH 

O/IHOBH6paTop, cjJopMHpyiOIDHii cHraan ynpasneaHH AnH CBX " AUO. 3THM 

>Ke CHrH3nOM 6nOI<HpyeTCH AenHTenb qaCTOTbl (24) HMnynbCOB reHepaTOpa, 

H MIT oCTaeTCH B pe)KHMe O)I(H.lmHIDI. CHraan ynpaBJieHIDI CHHMaeTCH nocne 

3arrycKa O/IHOBH6paTopa c6poca B MOMeHT OKOH'<aHHH IIHKna pa6oThi AUO. 

Oocrre 3Toro KOA AUO AOCTYnea MH ueHHH no rnHHe Mil " nocrrenyiOrnero 

onpe,D;eJieHHH JIHHeapH30BaHHhiX ITOKa3aHHH H KO.IJ;OB perynHpOBaHH.fi. Ko.n; 

perynHpOBaHHH c WHHbi Mil 3aBOCHTCR B perHcTp UAO CHrHanOM O/IHOBH6-

paTopa, 3arrycKaeMoro no Bhi6paHHOMY anpecy B IIHKne MO. Pa3perneHHe 

cHrnana UAll ocyw;ecTBJI.fleTc.fl a.HaJIOrHliHo carHanoM O.u;HOBH6paTopa, Ha 

BpeMH (- 1 C) KOTOporo pa3MbiKaeTCH li30nHpOBaHHbiH KniO'I, lliYHTHpyiO

ID;HH cra6wurrpoH a cxeMe HCTOtiHHKa orropHoro Harrp.JI)I(eHH.fl UAll. CocTO.fl· 

HH.fl KJII<JtieH aHanoroaoH cxeMhl orrpe,n;eJI.fllOTC.fl KO,n;OM perHcTpa 11. 3HatJe· 

HHH pa3pH)lOB KO)la CTaTYca: 1 - 9 pe3epBHpyiOTCH; 10 - nO)J;KniO'IeH 

BXOA )J;aT'IHKa 2 nH6o BXOA 1; 11, 12 - K03cPcPHIIHeHT ycHneHHH (1000, 

100 nH6o 10); 13, 14- TOK IIHTaHHH )J;aT'IHKa (10, 1 nH60 0,1 MA); 15 -

CHrHanH3aiiHH BbiiiOnHeHHH pe>KHMa OPTM. 

CHcTeMa ynpaBJI.fiiOIUHX KOMaH,TJ; IIPTM o6ecnet~Haaer "npHMoe" conpH· 

meHHe lliHH Mil H KAMAK npH HX HH4>opMaiJ;HOHHoH CB.fi3H t~epe3 axo,u;HoH 
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H BbiXOAHoi\ perHCTpbi (R1, R2). 11cnorrb3yeMbie J<OMaHAbi KAMAK: 

F(O)A(O) qTeH"e pemcTpa R1, OTBeT 
F(8)A(O) nposep~<a 3anpoca (L1 = 1 nocrre 3anHCH 

B perHcTp R1), oTBeT 
F(8)A(1) rrposep~<a 3anpoca (L2 = 1 nocrre 3anHc" 

B perHCTp R2) , oTBeT 
F(16)A(O) 

F(16)A(1) 

F(16)A(2) 

F(24)A(O) 

F(24)A(1) 
F(26)A(O) 

3arrn:c& .uaHHbtX a perHCTp Rl, nycK IJ;HKna "Bbiao.u." 

lllHHbl Mil, OTBeT 

3armch a,r:~;peca a perHcTp Rl, nycK IJ;HKna "Bao.n" 

lllHHbl Mil, OTBeT 

3armch .naHHhiX a perHcTp R 1, 6e3 o6pameHHR 

K rinme Mil, oTaer 

cron MHKponpou;eccopa noCJle 3asepweHHR ero 

TeKymero u;HKna o6par.ueHHH K lllHHe MII, OTBeT 

6e3yCJIOBHbii1: CTOIT MHKpOllpOU€CCOpa, OTBeT 

3arrycK nporpaMMbi MHKponpou;eccopa c a.upeca 03Y, 

Q = 1 

Q=L1 

Q=L2 

Q=1 

Q = 1 

Q=1 

Q=O 
Q=O 

3armcaHHoro B CTapweM 6aKre perHcrpa Rl, orseT Q = 0 

B ilPTM ll!HHOH Mil MO)f(eT ynpaBJIHTb """ Mil, nocrre I<OMaHAbl 

F(26)A(0), Tal< H BHelllHHH 3BM, nocrre !<OMaHA F(24)A(1) >iJIH F(24)A(0). 

ilycJ< nporpaMMbi Mil J<OMaHAOH F(26)A(O) BbiiiOJIHHeTCH nocrre npeABapH

TeJILHoH 3arrHCH B perHcTp 15 aat~3.rrLHoro a.npeca nporpaMMhi, aaxo,r:vun;eHcH 

B 03Y\ 19. CHrHaJI KOMaH,lJ;hl 31, 3aJUi:IChiBa€Mbiii B perHCTp 25 CHHXpOHHO 

c qacToToH 4 Mru TaKTOBhiX HMrrynLcos, no.uaercH aa sxo.n; Mil ACLO. 
Ilpou;e,n;ypa Halla.JibHOfO £IYCKa BbiiiOJIHH€1:CH ITO yKa3aHHOMy anpecy, MJia.ll~ 

lllHH 6a.HT KOTOporo a MII npHHHMaeTCH KaK "0". OcTaHOBKa nporpaMMbi 

Mil I<OMaHAaMH F(24)A(1) " F(24)A(0): CHrHarr nepsoi\ I<OMaHAbi 30, 3aii>i

CbiBaeMbiH a pent:cTp 25 auanorwmo, no.n.aeTCH aa sxo.o; Mil DCLO, a BTo

poH KOMaH.Ubl 29 3anycKaeT 0Af{OBH6paTOp, npOXO)I(,lleHHe CHrHana KOTO· 

poro Ha TOT me BXO,D; Mil pa3pelllaeTCR no OKOHllaHHH TeKymero I..UiKTia Mil 

Ha ero mHHe Q. iloCJie oCTaHOBKH Mil, a pemHMe oJKH,na.HIDI, rnHHa Mil 

ocao6o)f()l;aeTCR H OTKphiT .nocTyn K Hell co CTOpOHhi KOHTponnepa KAMAK. 
0praHH3ai..J;HH B3a.HMO,lleHCTBHR HnmOCTpHpyeTCH Ha llpHMepe KOMa.H):( 

3allHCH H liTeHHH.· 3amt:Ch ,ll,aHHhiX H3 3BM B Q3Y ocymeCTBIDieTCR no KOMaR· 

11e F(16)A(O) nocrre F(16)A(2): 3a!I>iCb aApeca 03Y c ll!HH W B perncTp 15, 

no CTpo6y F(16)A(2)S1 c BbiXOAa ilJIM 22; rrepeAaqa 1<0/la mpeca "3 MHoro

pe>KHMHoro perncTpa 15 H c6poc L1 pa3pell!aeTCH c..rHarroM F(16)A(O) 

c BbiXOAa 27 Aelll"<J>paTopa 23; 3a!I>iCb J<OAa B per.,cTp Mpeca 17 - no 

CTpo6y F(16)A(O)S1 C Apyroro Bb!XOAa ilJIM 22; 3anHCb AaHHbiX B perHcTp 

15 - IIO crpo6y F(16)A(O)S2 c nepsoro BbiXOAa ilJIM 22; nepeAaqa AaHHb!X 

H3 per"cTpa 15" 3anncL B 03Y (c ..x MpecoM 17) pa3pell!aeTcH no OJ<OH

qaHH" F(16)A(O) 3anyc~<aeMbiM OAHOB"6paTopoM (UHI<JI "Bb!BOA"). Ero 

C>frHaJI no.uaeTcH Ha ,uelllH<!>paTop 18 H BXOA yrrpasrreH"" Mil RPL Y qepe3 
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O.II,HOBH6paTOpbl 3a.II,€p)f(KH H CHHXpOHH3HpyeM&Iii TpHrrep 24. flpH 3TOM 

B perHCTpe 17 COXpaH!'!eTCH KOA aApeca 03Y (00XXXX) H CHrHaJIOM 18 

Bbi6HpaeTCH 03Y. )lpyrHe aApecyeMble YCTpOHCTBa Bhi6HpaiOTCH aHaJIO

rH<n!O no aApecy: 02XXXX*BBOA - Illl3Y, 12XXXX*BhWOA - UAil, 

12XXXX*BBoA Allll, 10XXXX*BBOA KOMMyTaTop 3anpocos, 

14XXXX*BhiBOA - pemcTp cTaTyca, 16XXXX*BBOA H 16XXXX*BhiBOA

axo.IJ.HoH H BhiXO.IJ.HoH perHcTpbi (.II,JI.R pa3peweHIDI cHraaJia UAll TaK)f(e 

HCfiOJih3yerc..R a.u:pec era Bhi6opa) , r.u.e X MO)f(eT rrpHHHMaTh JIK>6bte 3HatJe

HIDI OT 0 .U.O 7, TaK KaK 3Ta llaCTh a.u,peca He YliHTbiBaeTCJI ITpH .n;ernHC:Ppa.IlHH 

HOMepa ycrpoHcTBa. 

'ITeHHe AaHHhiX no KoMaHAe F(O)A(O) B03MO)I(HO nocne F(16)A(1): 

3aiiHCh a.n;peca HCTOlJHHKa HHI}>OpMaUHH B perHCTp 15 - flO CTpo6y 

F(16)A(1)S1 c BhiXOAa IlJIM 22; nepeAaqa KOAa aApeca H3 pemcTpa 15 

pa3perneHa cHrHaJioM F(16)A(1) c BhiXOAa 28 AernH<J>paTopa 23; 3aseceHHe 

KOAa B perHCTp a11peca 17 - no CTpo6y F(16)A(1)S2 c Apyroro BhiXOAa 

IlJIM; nepeAaqa AaHHhiX H3 ycrpoiicTBa (c aApecoM B pemcTpe 17) H 3aHe

ceHHe HX B perHcTp 16 (c 3anpocoM L2) paapernaeTcH no OKOHtJaHHH 

F(16)A(l) 3anycKaeMhiM BTOphiM OAHOBH6paTopoM (I.UIKJI "BBoA"). Era 

CHrHaJI qepro AernH<J>paTop 18 pa3pernaeT Bhr6op aApecyeMoro ycTpoiicrsa, 

a TaK)f(e cne.u,yer Ha rpHrrep 24 .II,JIH yrrpa.BneHHR QHKJioM Mn H Ha axo.u. 

3aHec€HIDI perHCTpa 16. )l8HHhi€ MHOrOp€)f(HMHOrO perHCTpa 16 nocTyirnbl 

AJIH ~eHHH Ha rnHHax R (co c6pocoM L2) no cHrHany F(O)A(O) c BhiXOAa 26 

AernH<J>paTOpa 23. 
ilporpaMMa, pa6oTaJOI.IJ;a.R B yrrpaBJIRK>w;eii 3BM, MQ)f(€T OCT8HOBHTb 

nporpaMMY Mil AJIH 3aHeceHHH ynpasJIHIOIUeii HH<!>OpMallHH B ero 03Y no 

onpe.n;eneHHhiM a.n;pecaM: 

1004 3aAaHHoe 3HaqeHHe cTa6>mH3HpyeMoro napaMeTpa (0740950 MKB); 

1006 3a.n;aHHe rrorpernaocTH IDIH .n;Harra3oaa cra6HJIH3aQHH (+10 MKB, 

-10 MKB); 
1010 orpaHHqeHHe KOAa perynHpOBaHHH AJIH UAil (Ao 4095) . 

llocne OKOH'43.HHJI Teicymero I.I,HKJia H3MepeHHii C 3a.II,a.HHOlJ: TeMneparypoii, 

OCT3.HOBHB rrporpaMMY Mll, MO)KHO BOCIIOJib30BaTbCH HHi}>OpMaUHefi 0 3aaep

lli€HHOM UHKJI€ pa60Tbi; 

1014 reKymee 3Hat~eHHe TeMrreparypbi; 

1070 

1120 

6570 

MaKCHManbHO€ OTKJIOH€HH€ T€MrrepaTypbi OT 3a.D;aHHOrO 3Hali€HHR 

(rrocne sxo.u.a B pe)IGIM cra6WIH3auHH); 

KOJIH11€CTBO 3aperHCTpHpOBaHHblX T011€K IIpOU€CCa yCTaHOBJI€HIDl 

TeMneparypbr; 

aaqan&Hhifi anpec MaccHaa naHHhiX rrpouecca ycT8HOBJieHIDI reMrre

paTyphr. 
llOJIH3JI HHI}>OpMai..Uffi 0 TeKylUeM COCTOHHHH rrporpa.MMbl H peryJIHpyeMOrO 

napaMeTpa coAep>KHTCH B 03Y no aApecaM 1004- 1152. KoMaHAHOe cnoso, 
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3amiChiBaeMoe a perHcTp R1 no F(16)A(2), cogeplKHT rrp!i3HaKH CJI"AyiOII1ill< 

KOMaH/( (8 pa3p>I/IOB): 

~ 1 - nycK anropHTMa cra6HJIH3at.n:t:H TeMnepaTyphi c Hatiana; 

4 - CTOil CTa6IDIH33.1UUi; 

5 - npO)J.OJI:JKeHHe CTa6HIIH33.UHH; 

7 - 3arrpoc Ha coo6ur;eane TeKyur;eH TeMrrepaTyphi; 
8 - 3arrpoc Ha· coo6rneaHe o KoJIHtiecTae BhiXO,D;OB TeMnepaTypbi H3 3B.Aa.H-

aoro .UHarra3oHa. 

flocne BblnOJIHeHIDI KOMaH)J,hl HJIH no 38.AaHHhiM yCJIOBIDIM Mil OTBeqaer 3arm

ChiBaeMbiM B perHcTp R2 crroaoM coo6111eHHH (12 pa3pH/IOB): 

1 - TeMrrepaTypa B 3al(aHHOM I(Harra3oHe (peJKHM CTa6HJIH31l!mH ycTaHO

BRTICH); 

2 - TeMnepaTypa BbllllJia H3 UMaii3.30Ha (npO,D;OJl)l(a.IOTCH llOIThiTKH YCTRHO-

BHTh pe)J(HM) ; 

3 - CTa6HJIH33.I..J;IDI HeB03MO)KHa (pa6oTa OKOHtieHa) ; 

8 - KOMaH)J,a CTOII CTa6HJIH3aruru BhlllOJIHeHa; 

9 - IIOHBHJICH BHeiiiHHH CIITHaJI 6JIOKHpOBKH rrporpaMMbl (pa6oTa 6ygeT 

npo,LI,OJI:>KeHa rrocne ero CHHTIDI) ; 

10 - OIIIH6Ka B HCXOI(Hb!X l(aHHhiX H3 3BM; 

11 - nonyt~eaa JIO)I(HaH KOM3.H,lla OT 3BM; 
12- OlllH6Ka DpH BhHIOJIHeHHH Ta6JIHlJHbiX BhlliHCJieHHif. 

Tio.urrporpaMMa axonaoro KOHTponH IIPTM npoaepHeT cooTBeTCTane 

noc:cynaromeH rmq,opMatnni ycra.HOBJieHHhiM orpaHHlleHHHM. HanpHMep, 

3agaHHaH TeMrrepaTypa He /IOJI>KHa npeBhiUiaTh 40950 MKB, a orpaHHqeHHe 

KOI(a peryrrHpOBaHHH - 4095. Bee IIOCTYIIa10111He KOMaH/Ibl I(OJilKHhl CQOT

BeTCTBOBaT& npHBe,n;eHHOMY CrniCKy. llpH o6Hapy?KeHHH HecOOTBeTCTBHH 

MIT 3aHOCHT a R2 OTBeTHoe coo6111eHHe " 3arrpoc L2. EcJIH 3al(aHHaH TeMrre

paTypa Ty MeHee 10% OT ee MaKCHMaJihHOrO 3HatJ:eHHH, MeHHeTCH KO)J; ern~ 

Tyca TaK, tJ:To yseJUitJHsaeTcH, aanpHMep, ycHJieHHe Hll no 1000. 
llpo.n;OJI)f(HTeJI&HOCT& nporpaMMhi cra6nmmarun1, HMerow;eH QHKJIH~ 

t~ecKyro opra.HH3amuo, onpe.n;eJIHeT MHHHMan&HhiH nepHo.n; (0,6~0,8 c) rrosTo~ 
peHHH orrepaJ1HH orrpegerreHHH TeKy111eii TeMrrepaTyphi (Tr) "rroHcKa pery

rrHpyroll1eii BeJIIi'IHHhi (T ) . IIorpeUIHOCTH, B03HHKaiOI11He li3-3a IIHCKpeTHo

CTH H pa36poca BpeMeHil BhillOJIHeHHH Orrepa.IlliH CTa6HJIH3aJ.lHH, CHH)K31()TCH 

COKpa.IJJ;eHHeM BpeMeHH rrpH rrpHMeHeHHH 6biC'fPhiX anropHTMOB Ta6JIHliHOfi 

o6pa6oTKH H CHHXpOHH3auHefi, Tai1:MHpOBaHHeM nepHO)J;OB C HCIIOJ1h30BaiDieM 

HMnyrrhcoa 6rroKHpoBKH rrporpaMMhi. B KaJK.!IOM !1HKJie rrpoaepmoTCH yc

noBHH BhiiTOJIHeHHH nporpaMMhl H 3aTeM l!>opMHpYJOTCH COo6:w;emm, ecJlli 

3al(aHHaH TeMnepaTypa . (T y) YCTaHOBHJiaCh H CTa6HJIH3HpyeTCH B TeqeHHe 

OIIpe,lleJieHHOrO KOJIHtJ:ecTBa (200) UHKJIOB, a TaK:are eCJIH 3TO eme He ,n;o~ 

CTMTHYTO HJIH CtJHTaeTCH HeB03MO:>KHhiM ITOCJie BhiiiOJIHeHHH MaKCHMaJILHO 

,n:onyCTHMOrO tJHCJia QHKJIOB. flo OKOHtlaHHH IJ;HKJia IIpOBepHeTC.R HaJIHtJHe 
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A 3anpoca OT 3BM H IlOBTOpeHHe IJ;HKJIOB 

MO)KeT 6hiTh npepaaao Wlfl Bhmonae~ 

HIDI nocryrrnsweft KOMaH.n;hi. Ha pHc .3 
noKa3aH !V'IKJI nporpaMMhi cra6HnH3a~ 

""" (A), rAe 1 - orrpe/J,erreHHe TeMrre

pacypbi, 2 - rrposepKa HanHq:IDI OTKJIO~ 

HeHHH reMneparyphi or 3a.n;aHHhiX rpa

HHU: ,o;Imna3oaa, 3 - npoaepKa Bhinon

HeHHH MaKCHMaJihHOrO qHCJia U:HKJIOB, 

4 - C006I.U;eHHe 0 HeB03MQ)KH0CTH Bhi

IlOJIHeHlJH pe)KHMa CTafiHJIH3ai.lHH, 5 -
Q)KM.n;aHHe KOMaH,lJ,hl, 6- npoBepKa Bhi

IIOJIHeHHH 3aAaHHOrO qHcJia ( 200) !lHK

JlOB, 7 - C006I.IJ;eHHe 0 BhiilOJIHeHHH 

pe)KMMa CTa6HnH3aiJ;IiH, 8 - IlOHCK KO,o;a 

ynpa.BJieHHH, 9 - npoaepKa aanHqiDJ. 

3anpoca, 10 - BhiilOJIHeHHe KOMaH,ll;hi. 

Coo6meaHe 7 conpoBO)K)l;aercH cooT-

'----~ Puc.J BeTCTBylOI.U;eft CHrHaJIH3an;Heft B perHCT

pe cTaTyca. 

llo.nnporpaMMa onpe.n;eneHHH TeMneparyphi Bhinona.HeT onepamno 3aHe

ceaH.H Ko,o;a a perHcrp craryca, 4 l.lHKJia 3anycKa H qreHHH AUll c ycpe,llHeHH

eM ero .n;aHHhiX, onpeneneaHe no ra6nHuaM nHaeapH30aaHHoro noKa3aHWI 

( C yqeTOM HenHHeiffiOCTH ,naTtmKa B paCWHpeHHOM ,1lHaila30He TeMrreparyp) , 

IlpOBepKy OTCYTCTBHH CJiyqa.iiHoro c60H (.UOCTOBepHhiMH cqHTaiDTCH IlOKa-

3aHilll C pa36poCOM He 6onee 3%) H 3aiiHCh IIOKa3aHHii B 03Y (MH 3aiiOMH

HaHilll rpaQ>HKa rrpo!lecca perynHpOBaHHH). OoCJie BXoAa B pelKHM cTa6HJIH-

3ai..J;HH KOHTpOnHpyeTC.H KOJIHqeCTBO BhiXO,lJ;OB TeMrrepaTypbi H3 3a,D;runl0if 

30Hbl CTa6HJIH3a.IJ;HH H MaKCHManhHOe OTKJIOHeHHe TeMrrepaTypbi OT 3a,IJ.aH

HOrO 3Hat~eHHH T Y • 

llo.nnporpaMMa noHcl<a Ko,na ynpaaneHHH npoaepHeT, aaxo,nHTCfl JIH 

TeMrreparypa TT B 30He 6oJILlllHX OTKJIOHeHHii T
0 

= (0,9- 1,1) TY. Ecm< TT 

BHe 30Hhi T 0 , B 3aBHCHMOCTH or 3HaKa paccornacoaaHHH reMrreparyp (T Y -

TT) ycTa.HaBJIHBaeTCH MaKCHMam,aoe nH6o MHHHMaJibHOe 3HaqeHHe ynpaa

JIRlOI.U;eH aenHtJHHhi (TMa 11H6o TMH). EcnH TT B 30He T 0 , TO no cooraer

crayroiUHM ra6JIHllaM Onpe,nenHIOTC.fl H CYMMHpylOTC.H ( C yqeTOM "BeCOBhiX" 

Ko3<1><!>H!lHeHTOB) cocTaBJIJUOIUHe BeJIHqHHhi peryJIHpoBaHHH T , rrporrop-
" p 

IJ;HOHaJThHbie paccorJiaCOBa.HHlO, _HHTerpany H I1pOH3BO)lHOH OT H3MeHeHHH 

TT, a TaK*e cocraaJIHroi.U;aH TP ,1lJUI KoMrreacal.lHH MOIIJ,HOCTH aarpeaa, pacce

HBaeMoii B oKpy>Karouzyro cpeAy rrpH pa3JIHqHLIX TeMrrepaTypax. Ha p!ic.3 

HJIJIIOCTpHpyeTCH pa60Ta 3TOii IlOArrpOrpaMMhl (B) , rAe 1, 3, 4, 5 - Ilpoaep

·Ka yCJioBm1:: TT B 30He T 0 , TP ~ TMa' TP ~ TMH H TY -Tr > 0; 2- IIOHCK 
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cocTaBJJRIOI..I..J;HX H orrpe.n;eneHHe KO,n;a T P; 

6 " 7 - npHcsoeHHe KOI\Y T P 3HaqeHHH 
TMa JIH6o TMH; 8 -3aiiHCb Ko.n;a TP B pe

rHCTp UAIT. 
llo.unporpaMMa rroHcKa rrporropi..UiO

HaJibHOH: COCTaBJIRIOI..I..J;eH: T p Be,n;eT IIOHCK 

ee BeJlHl:IHHhi H 3HaKa no ra6nHu;aM c yt~e-

TOM semil:IHHhi H 3HaKa paccornacoaruut:H 

a ycraaoaneHHOH 30He T 0 . Yt~er "rHcre

pe3HCa perynHpoaaHHH" ae.n;ercR .n;orron

HHTeJibHO B 30He MaJlbiX OTKJIOH€HHH 

(HanpHMep, T Y ± 5 MKB) . 3TO no3BOJUI· 
er, ytJHThiBM peaJthHYlO HHepu;HoHHOCTh H xapaKrepHCTHKH (ra6JIHllbi) a.Aarr-

THBHoro yrrpasneHHH, ynyt~lllaTh KatJecrao nporpaMMHpyeMoro perynHpo

Ba.HHH. 

HcnhiTaHHR 6noKa llPTM rrposo.n;HJJHCh coaMecTHo c y.n;aneHHhiMH HA 

15-20 M .n;aTtJHKaMH H HarpeaareneM a30THoro H renHeaoro KpHocrara, 

yrrpaBJIReMbiM qepe3 .n;orroJIHHTeJtbHhiH yCHJJHTeJih MOmtJOCTH ( 40 BT npH 

corrpoTHBneHHH HarpesaTeJIR 10 OM) . I1pH HCIIOJlb3Y€MbiX .n;aTtJHKax, HarrpH

Mep T€pMonapa M€)lb-KOHCTa.HTaH, H ,ll;HaTia30H€ CHrHaJIOB 0 -i- 40 MB OCHOB

HaR rrorpelllHOCTb H3MepeHHH cocraaHna - 0,05-0,1%. ITorpewHOCTb cra6H

JIH3aUHH COCTaBJIR€T 0,22% (He 6onee 1% OT BeJIHqHHbl T y B pa6ot~eM .D;Hana-

30He 9 7 40 MB) . Ha pHc.4 noKa3aHbi npHMep&r perHcTpHpyeM&IX rpa<j:mKOB 
perynHposaHHH (poeT TeMnepaTyp&r T- 100%, speMH t = 0 7 10 MHH): 
1 - HarpeB Ha 25 K c nepeperynnpoBaHHeM (oum6Ka B onpe}:leneHHH npo
rropu;HoHaJibHOH COCT3BJIRIOIIJ;eti Tp) H 2 - TaKotf )1(€ HarpeB 6e3 rrepepery

nnpOBaHHH (nocne nporpaMMHoii KoppeKUHH TP) . IT pH 3a]:lasaeM&rx warax 
(1 + 20 K) B JIHana3oHax (20 + 80 H 80 + 300 K) KaqecTBO perynHpoBaHHH 
xapaKTepH3yeTcH norpewHocT&IO 0,2 K npH speMeHH ycmHosneHHH 5-7 MH· 
HYT H H€H3M€HHOM 3HaKe CKOpOCTH H3M€H€HHR TeMnepaTypbi. EJIOK llPTM 

.D;JIHTeJibHO€ Bp€MR yCII€lllHO HCIIOJlb3YeTC.fl (.D;Jl.fl KOHTpOJI.fl H perynHpOBa

HIDI TeMneparypbl MOHOKpHCTaJIJlHqecKoro o6pa3I.la) B COCTaBe CrteKTpO

MeTpa CHI1M-2 Ha HMnyn&cHoii MarHHTHOH ycTaHOBKe 11MY-2111 B ycno
BHRX HHT€HCHBHbiX ITOM€X. 
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