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C nzccepTan;Heii MOlKHO 03HaKOMETl:.CSI B 6H6JIMOT8Ke Ol1HH. 

Y~eHHii cexpeTap~ CrrenHaJIH3HpoBaHHoro coBeTa 

KaHnHitaT lj>H3HKO,_MaTeMaTUqeCKMX IffiYK 

1i:ttu~-:-: T .II.IIY3UHMHA 

AKTYaJI~HOCT:O 

ABTOl.ffiTM3!1Illlil B o(').'IaCTil "I13!1~ll· BHCOKllX 3Heprnft rroeJKn:e Bcero 

UOJIJKHa COOTB8TCTBOBaT:O. ITOJIY'I8HH!O r1Jll3Hq8CitllX 1J83YJibTaTOB OT 3RCne~ 

pllM6HTaJ!bHHX YCTaHOBOK,· C npyroft~CTOpOHhl, OHa '!aCTO SIBJISI8TCSI 

Cp~~CTBOU ~JISI .. pellleHHsi MHOrnX aa,naq, Herrocpe,llC:rBeHHO a e. CB.B3aHHHX 

C rroJiytreHHeL! clJH3Ht!eCKiiX puayJibTaTOB, HO, CITOCOClCTBYDIIIHX HX ,llOCTH-

JE:eHHD. · • . . , 
O~HH :113 OCHOBHHX 3KCrrerm.!eHTaJibHH£ yCTaHOBOK.IlJH3HKH BHCOKllX 

:mepnkl ·- 3TO wH)roKaaaJILHHe tllioronpoBoJiotrHHe cnextpoueTpw. 0HH 

xapaKT8p¥13YDTC.B: l)BUCOKOli CKOpoCTbD ITOCTyrrJieH:Iill HH¢QpuauHH ·- ,llO 

IC}t-20 MeiaJ!r/c, 2)cloJI:ow:~u! oCl'beuoM perncrp:11pyelioit nHrpopi.HiLum·- ~o 
I_ :.rc>aiiT, 3) nr.mY.ir:o6imM xapa.KTeP~EJ! paCsoTU - H~6op namrnx ITPOllSBO-. 

ItllTCSI rrpmmpHo I pas B IO c. ,ll.7m .yrrpaBJIBHV.SI Ha6opoM n~opMan;llU ,. 

Heodxonm.m ItllCKOBM orrepa~llOHHM CtlCTeMa. B ~CHOBHOM o6na6oT.KB:. ' .. 

HH;flopr.IJB.Ullll rmoncxon:nT Ha c>o~rmx sm.!. Borrnoca opraHnsaunn r.axllx 

Cl1CT8l~ nocTaTO"l:HO ll3Y'J6Hhl /I/. ~ •· ' ' ' - . . . . 
B TO JKe.BpeMR: l1MeeTcSI 6o~moe RoJiwqecTBO. npllMepoB ncnoJn,so-~ 

BaH>lSI aBTm1Ja.Tll3llpOBaHHHX Cl1CT6U B Jfa6opaT01Jl1l1 ifll13I!Kll BllCOKllX • 

:mepnlit,Koropue no caoel!y aaaHatreHl!D O'rJI!f.traroTCS! or cneKrpoL!erpoa. 

IIpeJK:n;e Bcero, 3TO na3JIH~Hlle CT6H.ItOB!:I6 ycTaHOBK~ll •. 0Hll xapaxTepll3yroT

CSI CKOpOCTb!O ITOCTyrr.ireHllil l1H'P01JMaUl1H OT Io2 6aftT/C ItO I03 6af!T/C 

l1 OCl'beUOM nerllCTPl1PY6Ml:IX nammx OT 4 K no I2 K6aftT. 3a,:n:a"l:ll . aBTO- .. 

Ma.Tl13aUl1U Ha OCHOBe aBTOMaTll3I1pOBaHHHX CllCT6MTaKOJ:'O TUIIa !IOCTaB

JleHhl"" paccJJotpeHLI n ,ll,aHuoi1 ~nc~.:eprmum. AKryaJibHW ~liS! Ta.KUJ!: CHC-. 

TeM HBJIRercR npHMeHeHne uanwc 3BM H, 3JieKtpoHHKH 1\AMAK/I, .21 • 
HaucloJiee. pacnpocrpaaeH. nap11aar .. llH~HB~YaJibHoro HCIIOJibaoaa-

. HJIIJI MaJillx SBM .. ;ItJISI oTn:e~Hhlx ycTaHOBOK Te.Koro po:n:a B peaJ!bH;OM Bpe

rneHll. 3aita"l:ll aBTOMaTH3aUl1l1 CT6HIJ;OBb!XCllCT6M B llJl13llK8.BHCOKllX 

· aueprllfi COrJiaCyroTCSI C <~YHKUl10HaJI~HHMll B03MOlKHOCTSIM:Il Ma.JIHX• 3Bi.1. ... ' . 
0ItHaKO HaJill~l1e SB:.t He pemaeT BOnpoca :aBTOMaTH3ai.IHH uemiKOM.IleoO:-

XOl!llMO opraH:Il30BaT:O COITfiill!t6HH9 'naT"l:llKOB ll'Ha6opa CTaHitalJTHHX 

aJieKTPOHH!:IX 6JIOKOB c Ma.JI!:IMU 33il! ll pasna6aTh!BaT:b cooTBeTcTi3yx,mee 
MaTeM8.Twqecxo~~ o6ecne"l:eHHe. .~ . , .. 

HauHM HOBll3Ha . 

0CHOBHH6 3JI6J\16HTH HOBll3HH.BH!I0~8HHOit T.ladOTH 3aKJIIO"l:6Hbl B 

~JienyiOmer.1: c I) paspac>oTaHH MeT~nH nocTpo.eHI;JI -~BToMaTHsupoBaHHHX 
CT8HD;OBHX CllCT6M Ha OCHOB6 MaJIHX 3B~.l, 2) cosnaa KOMITJieKC 3JI9KT-
1JOHHOM anrrapaTYPhl' nea.nus:h?mnli 3Tl1 .MeTOUll B ~· 3KcnepllM6HT'aX tp'll3llKU 

06'I~~N ~:Ji!::iiw3 11Uit·'ll1J'Yi' 

!Ul'l;r. ;;;:~ Otf;Jli.!Jl0&3~ 

EHG1i'i110TEHA 



BHCORllX SHeprnti, 3) llpllBen;eHO MaTeMaTll'ISCROe 060CHOBamle o6pa-

60TRll sanpoCOB (LAM ) OT-llCTO'IHIDtOB rrporpar.'!M, 4) BITSDBble ocymecT

BJISHa ci1CTeNra- c6opa n · o6ca6oTRI1 n:amrux ·Wm n:narnocrmm rry-qRa rrpo.:. • 

TOHHOrO YCROpi1TSJUI Ha- 6aae CTaHX(apTHOM -3JISRTpOHI1I\n KA:.!AK n·- 3'i3',f 

TPA- i, 5)-BnenBHe paspa6oTaH.I1SMepnTe~HH! cTean: nr~ ncrrura

HI1.ll llMITY.li!>CHHX CBepxrrpOBO!Utmi1X )vla!'HllTOB Ha OCHOBe -33M TPA-70 ~: 

6) paspa60TaH P.llit OUllrllH~HHX !IPO!'paMMHO-ynpaBJUISMHX 6JIOROB ItJI.ll 

aBToMai'nsi1poBammx c~creM, c6sn:aBaeMiuc Iia 6ase CT8Jin:anra KA"JAK 
n llm.mDC 3BM. - ' 

• IIpaRTmecRM uemrocT::e. - --' 

· Ilpa.!<TJlqeCKY.t.M pe3y11bTaTOM - pad or, IT01!0liiCHHWC B OCHOBy' 
. . . ' ~ " ' .. 

n:nccepTauJm, aanaerca ·nemeHne llrumHX san;a-q- n;narnocrnRH nytma JKlln:-

ROBoriopon;Ho'lt RaMepH "JIIOn;MllJia", a Ta.IQ[C RSMepeHHSI TCMrtepaTypiillX

Xapa.KtCpRCT~K R iiOTCpb B RMITY11l>CHWC CBepxnpoBO.l(Sil!IV.X MarHJaTax.Gos

,ItaHa MCTO,ItRKa ITOCipOCHRI:I aBTOMil.Tl:3RpOBaHHUX creH.l(dB~· CJ:!CTC1! ,ItJISI 

pe1!1CHI1.ll I!JU[}ORO::CaCIIT'OCT!JaHeHHHX san;a-q, ROTOpUe BCTpe'!aiOTC.ll He 

TO~RO B \p113HRe BHCORI1X 3HeprllM, HO I1 B ItpyTI1X O(lJiaCT.llX HaytiH!lX 

11CCJien;OBaHllH. 

- ,ll;Jr.l! 3a!J1H'rhl Bhli{InlraiOTC.ll CJI~Jzy10IT!Yie pesym.oraTH: 

I.;- ·cosnaHHe MeTonuRn opraHnsaunu aBTOMaTUsHpoBaliHHX creH

n;oB nJm clJll3MKI1 Bh!CORTIX 3Heprnit Ha 6ase M8.Jil1X 3BM ll 3JICKTDOHlliU1 B 
CTaHnapTe l{Ai'i!AIC. 

2. Paspa6oTKa ·RoMrureKca aBTOII".aTllsaurill n.IDr c6opa I1 o6na6oT

K:il l{aHHhlX · B pacumpeHHO:ii CllCTellle nnarHOCTI1!ni (PC .II) --ny-qita .Jitllrr;KOBO-

nopo.IJ;HO:ii Kai-repii "JIIOnMnJia" Ha <:lase 3Biv! TPA-i • . 

3. CosnaHne MeToria aBTo~.a.TllSaui-~!1 n paspa6orKa KOMrt.ireRea· ns.:.. 

MepnTeJI::E.HOH arrnaparypJi nJm eTeHn;a llert1lTaHl1.ll ~Mrry.JI::E.CHHX el3epXrrpO

BOl{.llll1IlX lllarHilTOii Ha 6ase :;mM TPA-?0. 

· 4. Paspac5oTKa 6JibKOB B: cTaHn;apTe- I{A?,L\K n.mr mnroKoro rrpm,Te

HeHU.ll- D CllCTSl\'la.X aBTOMB.TI13aulm. 

061>ei.! na6oTH 

··JJ:Ilceeprann.ll COeTOl!T llS: BBeneHM, IU!TIIJ rJiaB n SaRJIIO'lCHil.fl, 

conepJKnT 98 cTpaHilU M8.!Ili1HonneHoro TeRcTa, 57 T'HCYHKOB-n 6 ra6JI11U. 

CrrncoK Jil1TepaTypH HaC'!MTh!BaeT roo HailMCHOBaH);llt •.. B itnccepraunn 

o6oClmeHH peayJI::E.TaTH pac5oT, BhtiroJIHeHmix B Jia6oparonull BhteoKilX 
aHeprnit c I9?3r. no I978r. -

13 ITCDBOH rJiaBe paeeMaTpllBaiOTC.ll OC06CHHOCTll opraHI-l3aui1V. ·an

TOMaSJ!pOBaHHHX c'ncTeM It7I.1I qJilSll'!eeKllX IlSMCpCHilfi. 
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AHaJIIJSUpY!QTC.rl eoBpeMCHHHC l13MepHT8JI:OHHe YCTaHOBKll I' CTCHn;hl 

B ~Il3INeeKOll Jiac5opaTopuu. IIp11BeneHH rQyHKuilOH~HhlC xapaKTepile

Tllitll TI1IT'1'IHHX 3KCrtepllMCHTa.7r:oHI1X ycTaHOBOK U CT_CHJJ;OB B Jffi3. He

eMOTp.ll Ha paSJIIl'IHOC HaSHa'!CHile 3TU)C CllCTCM, OHI1 UMCIOT MHOrO 06-
mero c TO'!Kll speHil.ll aBTOMaTI1SauiJI1 113Mep~mn:ii: rr6ToK na'])opMaulm 

eocTaBJUieT Io2 + 103 6a:iiT/e, rtpll MaKCJ1f,'!aJffiHI1X IIOTOKax 1l;O 3.I0
5 

6ail:T/c Oc5'berA aanoMilHae~Oll. lliFPOPMaUill1 COCTaBJUieT OT 4I{ IIO I2 

Kc5ru1T. AHaJIHS · noroKa IlHpopMailiHl rroKash!BaeT, -'ITO rrpilMeHeHne Ma

JihlX 3B:,i B TaRilX CUCTeMax .IIBJUICTC.ll UeJieeoo6pas!illM 11 HC06X01{11MHM. 

Bo BCCX 3TI1X CllCTell'!aX · 3aJIOJKeHH OOl!lllC IIPI1HU11IT1l Jil3MepeHM ll o6ra-

60TKll HrumrureHn.ll IlHr'fJopMai~Hil B IIal\'!.llTil orrpen;eireiiHoro oc5'beMa, BII

sy~Horo rrpeneTaBJieHnH.IIaHHHX. OrrpeneJieHH o6mne Tpe6oBaHI'!.ll R 

3JISKTpOIIHOH arrnapaType rtp1l C03IIaHI111 aBTOI\!aTIJSHpOBaHHHX CMeTeM 

CTCHI{OBOI:O TJIITa. ,lJ.IDi opraHU3aulln aBTOll'!aTllSI!poBaHHHX ClleTeM Ta

KHX YCTaHOBOit__MOJKHO rrpen;JIOlKilT:O TiliTW!HYIO CTpyRzypnyro CXC!ey 

( CM. pile. I) • 

B rrocJiel{HeM pasne!Ie rrepBoii rJiaBH rrpnBonuTe.ll I'-'raTer.!aTil'!eeKoe 

omreamm oc5mc5oTKU sarrpoeoB (LAM ) B I{pe:iire T\.A:1!AI{, ROTowe .IIB

JI.ll!OTC.ll OeHOBHhlM UCTO'!HilKOM rrnepHBaHil.ll 3Bl.1. BneneHH CJlCIJYIO!llllC OIJ-
• ' ~- <- • ~- ; 

peneJieHil.ll: CjpMi.- cocTO.llHne i-ro paspmJ:a perilcTpa_r.mmm neTo'l-

HilKa LAM •. qp»- YCJIOBlle paspemeHil.fi· rtpepHBaliil.ll ITO . D B eTazyeHOM pe

rncTpe ROHTPOJIJiepa. Torn:aQni~)- ycJioBne rro.llBJieHM enrHaJia npepH

BaHll.II TCKY!!leit rtporpaMMbl B ollM OT IleTOliHI-lKOB . sarrpoeoB Li IITIH 

OTeyTCTJ31111 eilrHaJIOB SartpOCOB OT npyrilX MCTO'!HllKOB Lj (j .• i) 

Qni(f) = qpMt(t) ~ CfpDi(t} &' qLt(t) (I-I), 

rn:e qLi - ycJioBue paspemeHTI.ll Ha rrcmBJieune cilrHaJia Li • B 6oJiee 
06l!lCM c.ny-qae CJien,yeT paeeMaTpllBaT:O yeJIOBilC IIOHBJICHII.ll CilrHaJia 

npepb!BaHUH aoni(t) llpll HaJillliilll CilrHaJIOB sanpoea OT_ npyrJIX ne-

TO'IHUROB Lj : . j"l-l 

aont(tJ= Qn;i·~~~{A QDJ(t)). <r-2>. 
]3 Bl1paJKCHlli1 (I-2)~1 Qnj({) onpene.imeT yeJIOBIJC OTeyTeTBM 

pasperueHil.ll Ha IlpOXOlKI{CHile CllrHaJIOB sanpoea Lj IlJill OTeyTeTBile 

TaRHX eHrHaJIOB sartpoea Lj 1 KOTOfHC llMelOT 60Jiee BHCOKilM rtpll0pi1-

TCT1 'ISM Li • 

Bo nronoii rJiaBe paeeMoTpeHH eieHn;oBue a:Bro~TilSilT;<>BaHmre 
cncrer,ru qmsmm BHCORl!X aneprnii. 

ITo np11MeH.lleMhlM IleTO'!HHKaM nporpal\1M Bee eneTeMH rron:pasne-
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nepcpoJXl'op 

D.ucMeu 

Puc. I. EnoR-cxeMa aBTOMaTH3l!pOBa.Haon cTeHnoBoz cncTeMH aa 

08.3€ Ma.JIOH 3H~ H aJI€KTpOHHKH B CTa.an;apTe KAMAK. . 

l U~
lr' 

----.... • .• • • • • • • . • j 
B·oi·•· .. 2.5-ffi-TZ Tl-96 an-..... !!116!-111 ..... , 
n,..,.~ 

- . . . -
Puc._2. EnoK-cxeMa arreKTpoHHKH p~cmapeHaon cacTehru nHBrHOCTHKn 

r;yrma T.tliiJ;Konotiopon;Hoft Ka.Mepu "Jironr.~wra". 
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JieHR Ha Tpll KJiaCCa c I) nporpaMMHHM KOHTpOJIJiepor.l, 2) MaJIOll 3W! 
. U 3) ll!l1KpOUpOrpa.MMHID.J. KOHTOOJIJieroM. B rJia.B€ pa.CCM8.Tpl!B8.10T;.fl 8B

TOM8.Tl13P.jJClBa.HHR€ Cl!CT€Mll 3TllX TUeX TllnOD, pa.3p800Ta.HHHe· B Jffi3 

owm. Oco6oe BHI!Ma.Hlle yn;e.ireHO Cl!CTeMal'.l, paclOTaKlllllll\1 non-YrQa.BJie

Hl1€M Ma.JIOfi 3B~I n MHKponpoueccopon. Ha.nnHMeP~ naccMoTpeHll oco6€m

HOCTl1 l1 Ilp€llMYlll€CTB8. l!3M€pl!TeJll,Hofr CHCT€~1H1 M€f7!€HHOrO BHBOIJ;a 

CHHxpO:lJ830TPOHa. H8..JillHl111 c 3B!.! EC-IOIO /3 ,~• 5 , a TaJtr.te Bapila.HT 

cTeHn;a IJ;JI.fi nponepKH 6.JroKoB B cTrurn:apTe KA!'.tAK. 

PaccMoTpeHR oco6eHHOCT11' nmJ;a r:ra.JillX 33~1. rrnHM€Hl1T€Jl:OHO K 

llCITOJI:o30Ba.Hl!IO B 8.BTOMa.Tl13HPOB8,HH!lX CliCT€M8X - F.C-IOIO, TPA-70 

H TPA-1 • Ocoooe BHHJ;IaJ!lle yn;eJieHo aHa.Jili3Y H cpanHemuo CTPYJ<Tyn 

CllCT€M BBOIJ;8.-BHBOIJ;a pa3JIW!HHX 3B:<l: .. 
,I{a.Jiee cpaBHVJBaiOTC.fl xana.KTem1cTrmn Mn:Kporrnoueccopmuc KOHT:

!JOJIJiepon B CT8.HIJ;8.DT€ KA'.lAK.· !IOK8.38.HH B03l.lO:miOCTil ll nencrreRT!lBll. 

llpl!M€H€Hll.fl MllKpOIT}'Oil€CCOT-JOB n;JI.fl aDTOMa.Timr.rpomimiux CT€H!l;OBHX Cl-1C

T8M. !Ioonen;eHo cpa.mremm ·ncex Tnex Tmion c'l'eHn:onux ct1cTe~,J. n naliu 
neKOMeHn;auml no nx };cnoJI:o3oBaH:l1JO B t!Jil3wrecKoii Jia60pa.Toptm. Cn:e

Jia.H Bimon; 0 IIp€l!MYlil8CTB€ l!CU0Jri,30Ba.HV..fl B CT€HI(OBHX CllCT€M8X l'vJa

JIUX 33!'il. 3Tn npell!v\Ylll€CTBa 3aKJIIOIJ:aiOTC.fl n: 

I) Henocpen;cTneimoit o6pa.6ome IIOJIYIJ:aeMHX n;aHHHx; 

2) .6HCTpJM npen;CTa.BJI€HlHI pesyJII>Ta.ToB; 

, ~) •. B03MOJKHOCTll_ rnCsKoro pa~Illirpemm· CI!CT€MH . IIYT€M_ UOIJ;l\JIIO!J8Hl-l.fl IJ;O

ITOJIHllT€JI:oHl1X KpeHTOB pan;na.JII>HID.I o6pa3oM; 

4) Ha.Jili!Jllll I(OCT8.TO<JHOro OO'I>eua. IT8.M.f!Tll ( OT "4I\ I\0 321~ CJIOB B 08:Y); 
5) cpa.nHnTe.n:o'Ho He:BucoKoii. cTonMOCTll 11 . . · 

6) ooecneiJ:eHllll rn6Koro nporpa.rvwl1poBa.Hl1.fl per.tn~oB pa6oTH. 

B TpeTMH rJia.Be Olll!Ca.Ha C03I\aHHB.fl CllCT€M8- c6ona. ll SJ60a.OOTRII 

I\a.HHHX B PC.U nyiJ:Ka. T.tl!IJ;KOBon;opoJ:¥IOH Ka..'V!epu "JIJOIJ;Ml1Jia" IJ;JI.fi Ha.cTpoH_. 

Kll n KOHTpoJI.fl nyiJKOB :Ra.Ha.Jia !1, 9 ymmpnTeJI.fl Y-70 HliB3. 0Ha· o6ec

rretJl1BaeT I(l!BrHOCTlll\Y nyiJ:Ka C ITOMOIIO>IO MHOrorrpOBOJIO!JHHX ITDOIIOfUilO

HaJI:OHHX Ra.Mep. KpoMe Toro,·e~eKTpOHHa.fl. annapaTJpa. PC.U BHIIOJIH.fleT 

CJien;yromne @YHKttnll: 

I) c'I>eM, nepe~a-qy 11 perncTpautm cnrna.JioB c nporropunoi!a.JII>HRX till:_ 
Mep; 

2) 8BTOMa.Tii!JeCltl!! BBO~ 3H8.tJ€Hllfl .TOKOB Ma.I'HllTOOITTWI€CRliX--3JI€M6H-

TOB Ka.Ha.Jia; . 

3) o6pa6oTey ll npe~Ta.BJI8Hl18 npo@llJJR npoTOHHOrO nyiJ:Ka ll 

4) KaJW<lpOBKY ·I! TeeTH SJI€RTp0HHOH :qacTll CllCTeMH. 

5 



B CllCTeMe :I!CITOJTh30BaHa 3JieKTPOHima B CTaH]laUTe KA.'.U\K Ha Jll1-

Hllll c 3BM TPA- i. , . II03BOJI.HJO!l1M BHcJpaTI:. pe]!U!M paelo;H ~ r<aMepru.m 

nporpar&un1MIJYT8M, c;mTHBaT:& na.mllie c r<pefiTa KM.iAK.l1 3aTeM o6pac5a

THBaT:& IJX; 11. IlHBOilllT:b Ha BH8ll1Hll8 ycTpof1CTBa am.!. Oc5mrur CJIOK-CX8!.1a 

cncTer.ru rrorta3aHa Ha pnc. 2 •. B PC.U rroTor< rm]opr~aunn oT. rrporroruno

Ha.JThHHX r<aMep cocia.IlJUieT · 200 6af1T/ c. Oel'beM aanorvnmaeMHX IJ;ammx -

- 8 KelafiT ll Oc5'beM BhlBO]lliMHX naHHLIX - roo 6ru1T. Xapar<Tep pac50TH -

- Ml\myJThCHH.H· C'beM nir11Jopr.munl'l rrpoM3BOilMTC.fi I pa3 B 9 cer<yHn. :13-

r.!epemm B8Jlll'!MH CllrHaJIOB npOl!3BO,l\HTCH rrapaJIJI8JThHO CO BCeX 48 rrpo

BOJrO'!eK OT r<aMep ~. JIIOc5oii llJIOCKO.CTH JIMClO 1lJl.fi IlBYX llJIOCKOCTefi ( C 

'!8THUX l1 .l!e'!eTHHX llpOBOJIO'!~K) C ITOMO!Jjb!O ClJIOKOB Aim /6/. ,U.Jifi BhlelO

pa .'IIOCiOH IIJIOCKOCTll 3BM ycTaHaBJillBaeT Ha BhiXOilHHX nerncTpax yrrnaB

mmnfi KO]l, COOTBeTCTBJ!Ol!lllH. r:oyrrne IIpOBOJI0'!8K. )l)r.fi opraHH3auHV. 

l13:,mpeHni TOROB B I9 oelMOTKax MarHIITOB ncnoJTh3YJOTC.fi I£ll.flponofi 

BOJThTMeTn Tima TR -.6515 n nna c5JJor<a aHaJioroBh!X It.OMMYTaTO''OB. Co

np.f:!)KeHne. un'pp~moro BOJThTMeTpa c MarncTpa.JThro r<nef1Ta '!epe3 6JIOK 
' - ' ~ • ·,' - - ' > 

BXOI{HOrO pe~MCTpa II03BOJI.fi8T llCITOJTh30BaTb BOJThTM8Tp Ha JillH!IIll C 

· 3B:.I TPA- i . 

IIrorpaMMHoe oc5ecrre'!eHne PC.U HarrncaHo Ha .fi3h!Ke ~LANG IlJI.fi 8K1 
TPA- i n 3aHl'l!vJaeT 81{ CJIOB B nar.'!IITl1. 0Ho npeUHa3Ha'IeHo IIJI.fi C'Tl1Tbl

BaHI1.fi nrupop~la.Uml o IJY'!Ke, nallbHefuueii ee. o6oac5oTr<ll ·ll BHIJ;a'!l1 Ha _ 

BH8ITIHI1e ·ycTpof1cTna ::m:,1 xanar<TepncTnr< IJY'Ir<a. :3 rrnorpmlrr,rnoe oc5ecrre~ 
'!8HI!e TaKJKe BXOilllT T8CTOBM nporpru.1l'm:i HaCTpo~rm l' FOHTPOJI.fi 3.JieKT

pOH~OH 'IaCTH cncTe: .• ru. IIocJie rrpHeMa RaJIH6poBO'IHb!X cnrHaJIOB 3B'i. 
rrpon3nonnT HOPMIIf:OBey naHHux no r~opMe: 

B. = [~=f l· (T- P)j., (3-1), 

rn:e j - r<aHaJI, B I<OTOJlOM OTHOH!8HH8 (B - P)/('1' - ?) :·ar<cmra-:Th

HO. 3 BhlpaxteHml {3-1) B - mm.JII1Tyna JJMW.TJII>Ca oT rry'IHa, 1 - m.m:m

"Tyna T8CTOBOrO IIT-.my.7Jbca, p - B8JII1'Il1Ha ll:&e]leCTa.'Ia B Ul(F'OBOil I<Ol\8 

IIpeo6pa30BaTeJJeiJ:. Il;JOHOp!;UlpOBaHirne ne3y.JinTaT!:l BHBO!UITC.fi B BDI\B 

rncTorpru.oo Ha TeJJeTaiirr ( CM· m'lc. Ja) 1:..'Til na llJJcrr.;reil { cr:r. r--Hc .J.6). 
'{eTBCpTM rJraBa IIOOBm::eHa OIT'1CaHEJO 'Ja3na~OTaHHOll aBTOpo:'.I 

aBT.OMaT!13ImonaHnoli Cl!CTeNH na 6a3e 3IU TrA-7Cl cTeH.'\a l13r.:eneHH§r 

llapar,!eTpOB. ll I'lCIIh:TaHllH tl'vmy.'II>CHHX CBeo:ill"0B01lill:{nX Ear1l!ITOB f?f. 
f{ cTeH!IY rrnelJ.'I>.qBJI.fij{)TC.fi cJie T(YTOTUHe Tt'e6oBamm: 

I) liOTOK IlHDop,IaulJ!l OT n:a'I''li:ROB coc:raBJI.fi8T ·:100 "la:iiT/C, ,'JTOc5LI He 

v.cRaJ'.taTI:. xanar<Tena rcepexoiTHhiX nnouec.con; 

2) naT'Il-lKZ !l 3JJeETPOHHM armana·ryna noJI.:Jihl na(.oTaT:& B yc.rronnruc 

6 

~ II 
{ 
\', 

!. 
i 

! 
ii 
I ., 

r.J 
•CI •'t"ll:•-.:1 •ln"''•l'• 

il!At C:l• 2to:2 

;;;i.~~:: ~;:; 
•:1 

OJOOCill• 
O:ZO!JOOI• 
OlCCOOJ• 
O•OC021• 

:: ::~~:: 
~: :~~:: 
IOOOOOh 

~..u.tct• n.e 
i~;i~~== ~;:! 

IIOOftl't'!"t'"':~ 
12011'JI~~n:~~ 
llOIJtt~~~'f""''"f 
I401UI ,. 

1!11!!!~ 
:1 oco~n 

!! ~~::: 
250(:001• 

II ~I1!~~~~n· 
34 ~ ..... ~'If"'~~'""~ 

g fE!i~" '" . 
giigg 
'"0001h 
4S OOOOh 
UOCOih 
.. 'tOOOOh 
•• OOOOh D 
UOOOOh " 

a) 6)' 
PMc. 3. ITpencTaBJJeHMe npo~RnJI ny~a : a) na TeJJeT~rre : c rrpo

nopuMoHaJIDHoi r<aMeph! B X M Y -IIJiocKocT.fiX ; 6) na IlMCIIJiee., 

~· 
3DM TP.VO 

_ PMc.4. CTpJKTYPHaf! cxeMa cTeHna l!3MepeHMH r<pnorenHh!x·TeMnepaTyp~ 
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nOMBXI1, CBJI3aiDIOii C HaBOUKO:Ii Ha UBII:b n;aTtillKPB 113r.lBHRJOTI!BrOCR ,.:ar

HDTHOrO no~ ('V 0,4 T/c); 
3) HaKarfJIHBa'i:h.~3a:in;iuui3ue,peHI:!l n;o .6 I{ 6a:liT B naMHT!l 3D'!; 
4) noToi{ .:l3ifficin;~snaliH'Iix<·eocTa~e.r zoo 6a:I1T/ c ., 

5) nMcy.rri~Hl{ll · ~f>aitTe7 ··pac50T11 ~ npneM .HH<PonMaUIHl npOil3BOitllTCR 
I. naa n·2:~·6o' c/' •·· .·-. . ·: , "· · · 

.... B;r~~e._ll3JiarmoTC~ rrPIHinnilbl' opraHI13auHH V.3MBPl1TBJI:bHOit CllC

T8Ml1 ua JIHHI:HI o- 3BM TPA:.:.?o •. OnHcaHu ,oco6eHHocTn oaana6oTaHHo:li 
CllCT~i~~i~ WJr :ll~l~~pe~tl:ff KpnoreHH!lX • TetmeTJaTyp, 6JIU;Kll~ K 4 ,2°K, 

np11 Tep£1cicTa~·l1pOBaunii. lll\ffiYJI:bCHhiX CBBPXIIPOBO~IllX MarHl1TOB. R Ka-
. tiBCTBB·oD;aTtrl;KOB.~llCnOJ!b3YJQTC~f TBDI.lOMBTO!l corrpOTllBJIBHHR, nOD;K.JilOt{BH

HbiB K~npeo_6fl).3C>BaTemit/com)o~~B~BHlHI B nepilO)\ cJIBD;OBaH 1'<H HMrryJI:D

COB c 'ito::Yix'PllUll~HTOM rrneq6paao'J3aHll~ 1 li!I{C/OM /U(UaJiee lJA8T nepllO,I\ 

CJICJJ;~BaHIIR frpeocipa30BaT·e:iiiL B. Ull<fl'pOBOH ROD; MBTOD;OM C'IBTa IJMI!YJI:DCOB 

onopuoii ~:tiacToih!. ·c · noMoii\r,l6 .6JioKa np6rnar.<J.moro ItOHTno.iiJieDa tiei:lea 

I'HTBp.1)e~~ ,MOJJ;BJ\!fl.: 'sZAM -~2 ~ItaHHUB Jl3 .C~BT'IliKOB nepe~aiOTCR ITO ~eJIB-. 
,-pmmou )r:11J;;m B ynaJieHHu:li. RpeiiT. KA~IAit. Cneuna.'!nanpoBaHH!lii KOHTpoJI

Jiep rcnetira ciiiaaH: c rrpormmrnmnJI I<anaJioM 3B!1 TPA-70. CTPYKTYPHM 

CXBMa C~·CTe}m:.'irpen;cT8.BJieHa fta:· fll-IC. 4. ITOCJIB 'IT8HliR ItaHH!lX C Rpeil

Ta I\A',!AI{ ·SBM nponaBon;I1T o6ctieT pe3yJI:nTaTOB no ipopMJTJIB: 
t,.R 

T ==_ (A~~RtA2)z ' (4-I)' 

rn;e T - TBI,mepaTyna, R - conpoTnBJieune peancTHBHoro n:aTtimm, 

AI n A2- KOHCTaHTH,cooTBeTcTBYIOlllliB n;aHHOMY n;aTtil1ey. 

CncTeMa o6ecnetiimaeT H3MepeunR TBMrrepaTyp c n;Byx TO'IBK. :.ln

HilMa.JII,HOe npeMfi li3Mepenl!R - 0, I c. TotiHOCTn naMepeH!lR - ne Me nee 
I%. ,., :, 

B HaCTOmij88.Bp8Mfi C03ItaH paCIJlllpBHHil:li BapllaHT aTOll CliCTBMl1, 

rne ItOnOJIHIITBJI:bHO npenycMaTpliBaeTCR II3M8p8HII8 IIOTBpn 3Heprllfi B 

HMrryJI:DCHllX cnepxnpoBO!UIJllliX MarHnTax. JLmr aToro CJJY'IM BCH aJieKT

pOHHM arrnapaTYpa l!axon;liTC.II B KPBiiTe KAI'i!AK, CBJI3aHHOM HenocpBitCT

BBHHO C 8Bl-:l ti8p83 KOHTpOJL'IBp RpBtlTa TPA""70. C03ItaHHM CIICTBMa 

IIM88T BUBO~ Ha rprupOIIOCTpOllTBJI:b ll llpOli3BOitiiT 06C"'IBT IIJ!Oll!an;n llO

TBpn aueprnn. IIporpa.Mr..moe o6ecnetrenne cncTeiVru uarrnc~o Iia JI3~e 
AcceM6Jiepa 8Bt.i TPA-70. 06mn:il BI!It II3MepnTBJ!bHoro cTeuna Ha JII!Hl'!II 

c 8BM TPA-70 rroKaaau ua pnc. 5. 
.B IIRTOH rJiaBe onncHBaiDTCR OC06BHHOCTII pa3pa60TaHH!lX aBTOPOM 

6JIOROB )3 CTaHn;apTe ~,tAl{, IICIIOJ!b3Y8Ml1X ~ aBTOMaTll311poBaHHhiX 
CTBHito'II Ha Jilffilln'c Ma.1illl\lll 3R\I •. 

8 

Pnc. 5. 06mmi BHit H3MBpHT8JinHOrO CTBHn;a llJIR 

HCIIl1TaHWI HMIIYJI:bCHl1X CBepxnpOBO D;.f!UU:IX. · MarHHTOB. 

Pn:c. 6. BnemHH:Ii B.n:n paapac5oTammx 6Jiorwn B CTaHn;apTe Kl\lllAI{ : 
a) KOHTpOJIJiepa Trura A-I; 6) KOHT:f:OJIJiepa I:peiiTa UJTII CBJI3il C rr:po

rpailtmHM RaiiaJIOM 31:1,1 TPA-i; B) ~n!I;po-anaJioronol'o npeo6pasonaTeJIR. 

9 



-· 

Pa3padoTaH OI!HH Il3 HandoJiee B~ KOHTpOJIJiepOB Kpei1Ta B 

eTaH!lapTe KA'JAK - rtoHTf<JJIJiep nma A-I 21, rrpen;Ha3HatJemrui1 llJUI 

opraHn3aunu neTBH (eM. p:~~e. 6a). Pa3padoTaH_KoHTpoJIJiep KpefiTa 

llJUI cB.fl3H c SBi:l TPA- i no nporyaMMHOl.W I<a.Iia.izy-, KOTop!:rl1 HMeeT 

npoeTYJO eTpYI<TYrY .n. IIOJIHOeTl>IO COOTBeTeTByeT eTaHJJJlPTY. J{A'JAl{ 
( e:.~ •. p11e. 66). Drrenmm T)a3padoTaH nnimo-aHaJioronufi rroeodpa3oBa

Te,m, ~a rndpllzWHX~IIJieHO"'lHHX exeMa.X B eTaHI(apTe I<.AMAK (eM. pl'le. 

6n). nreodra3oBaTe,m,_ nurroJIHeH B .fl'IefiKe ennHntJHofi m11pn'HH n nr.teeT 

4 H83aBJlCllMHX KaHaJia. Bee pa3pa6oTaHHHe 6JioKn mnpoKo rrpnMeHmOTe.fl 

ne TOJ!I>KO B eT8HI!OBHX eHCTe(mx, HQ_ll B ~yrHX aBTOIIIaTli3HPQBaHHHX 

eneTeMaX. · 
OeHOBHHe pe3y,m,TaThl pa6oTH I\10>KHO c~opl'zy"JillponaTI> eJiei!YIOlllllM 

odna3o1.1: 
I. llpei!JIOiK8HH M8TO!lhl IIOeTpOeHH.fl aBTOMaTll3liDOBaHHHX eneTeM 

·na da3e r.~aJihiX S'Bi>1 llJUI cTenn;oBLJX ImMepeHnfi B qm3m<e "'BHeoKnx anep

rl!ll.llporura.nnsl1pOBaHH JIOrllt~eCKl1e ycJioBliSI om!CaHl1.1l nporteccoB 

odpa6oTKll 3arrpoeon ( LAM ) . F3 KpefiTa I{A'.tA.K I!JI.fl opraml3aunn rrpepu
BaHn.fl SBM; pa6oTaiO!l1ei1 B pea,m,HoN npeMe.nn. llponeneH ·aHaJill3 l13BeeT

HHX aBTOMaTl13UpOBaHHHX CUCTeM ll Ha ero OCHOBaHUl'l ,ll;aHH peKOMeH,na

Ul'll'l no npm.leHeHHD IIOAOC!HHX CUCTeM B. !lJH3l'ltl8CKOll Jiac:lopaTOPl'lll, 

2. _Pa3pa6oTaHa n c03.1laHa eneTeMa· e6opa n o6pa6oTKll n;aHirux 

B PCJl Ha Jl11!Ull1 e 3Bl',1.TP.A-i , HCIIOJ!I>30BaHHOfi Brrepnue llJUI HaeTpofi-. . 
Kll ny'IKa 3~p.fliK8HHHX tJaCTHU Ha IIpOTOHHOM yeKOpl1TeJie, ··Pa3pa60TaH 

P.flll IIOI!II))Orpar,JM 11 tJaeTl1'IHO MOHHTOp. B Cl1eTeMe MaTeMaTH1!8CROrO 

odcrretJeHnJI PCJl,. . . . . 
3. Pa3pa6oTaH pJiiJ; erreuHMll311pOBaHHHX 6JIOROB B eTaHnapTe 

KA'.WC I(JI.fl PCJl - mconilo:ii ll BHXOilHOH perncTpll, odecrre'IliBa!Ol11ll8 pa-

6oTy elleTSIIill. BnepBhle BHIIOJIHeHO COllp.fliKeHlle Jll1tppo:Boro BOJ!I>TMeTpa 

TR -G5I5 c SB!.i TPA-"i c IIOMOIIU>IO eTannapTHHX 6JIOROD KA~•1AR: npe

oc:lpa30BaHll.ll ypoBiiell, napaJIJieJibHOro Bxo,n;Iioro perl!CTpa ll aHaJioro-
BHX KO:w.iyTaTopon. .. . 

4. Bnepnue pa3pa6oTaHa MeTonnKa aBT.oMaTn3ilpoBaHHoro ll3Mepe

HM rrapaHeTpOB llJUI liCITNTaTeJ!I>HOro eT8H)la llMIIYJThCHHX CBepXIIpOBO

Il.flUillX l:!ai'HHTOD Ha 6a3e nporpaMMHO-MOIJYJ!I>HOti eneTe!VIH Ha JlliHHH C 

Ma'!Oll 3B!ol. 
5. Co3nana aBTOMaTll3nponaHHM eFicTeMa l13MeneHM RPHOreHHHX 

Ter.mepaTYP Ha JiliHlln e SE·I TPA-70. PeaJili30BaH KOMIIJieKe aJieKTpoH

HO:ii arrnapaTypu I(JI.fl nponenenn.fl n3Mepenn:li 'Iepe3 TeJieWOHHYIO JillHliiO e 
Il0MOU1b!O 1\lO!le~'la. 
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JV.JI ·cncTeM!1 paapa6oTIUihl nnTep:pette Monell'.a n- erreuna;rna~moBaH
H.blil C'I8T'Illli, a Ta.Rilte o6ecnetJeHO COIIp.fliltem;e e SB'J ''rPA-','0 'no • npo-
rpaw.mouy KaJia.ny. . · · · · 

G:. CllcTe:,!a lll';leeT ·6o.m;mile noaMol!Gioc'rn pacrnllJ)eH:rJ'I I(JI.fl l13Mepe

Hfl.fl n KmiTnoJI.fl rrpyrnx rr~pru:xeTnoB ucilliial-e.in.noro cienna. Hanpm.rep, 
Ha OCHOBe CTeHitOBOfi ellCT8Mll Ha JillHEkl C :3}3;.1 TP.A-70 IlpoBen;eHO l13-

llleneHJle IIOTepi> :meprnn B·liJMpYJI:bCHhlX eBepXIrnOBOIUI!llliX 1\'lal'HllTax, . 

Paspa6oTaHO nporpaMr.tHoe odeerretJeHne na AcceM6Jieoe SBM TPA-70 I(JI.fl 

Ha6opa w npe!lBapnTe.m;Hofi o6pac5oTI~w peay,m,TaToB; . 

7. Pa3!Ja6oTanu o.'IoKn r.mpoKoro npnMenenli.fl B c1rurnapTe KirMK 
n.rr..q aBTouaTn3HpoBaanux cHcTe,:.: KOH'i'poJIJiep---!mefiTa Tmra A-r, ROHT

por.wrer KpefiTa llJUI CB.fl311 c 3J\1· TPA-1 rr.o Irnornru~o~w Rana.ny u 
un"[lro-amuroronui! rrneo6ra3oBaTem, (HAIT) ua r:~~6nnmmx rr.ireHo"Uillx · 

exeMaX. CY!l1eC'l'Be~r rroem,\Vl'leeTBOI.i .RB.1IR:eTCH lJCllOJ!I>30BaHll·e SJieMeH
TOB .eoneTcRoro Il1:iOil3l3o~e'I'Ba, · I'(A.ll'owr nepnotl pa3pa60TKOU Ha Wre~ 
m:ltJHHX cxe~ax B · ~TaHnapTe KAMAK · B CCCP. Pa3-;)a6oTallliue 6.noKu Wll-:

poRo IIPUMeH.fliOTCSI B pa3Hb14 aBTOMaTil3l1pOBaHiruX CllCT8MaX 11 BH8IqleHH 

B. OIIHTHOe IIpOll3BOitCTBO. HarrpnMep, ROliTUOJIJiep RpeuTa CBJI3ll C 3BrA 
TPA- i llC!IOJII,3Y8TC.fl B Jia6opaTOOlJ.flX omm (JJB3. JIHi!>' JIHP) • a TaR
iKe B Oi!AH CCCP. 

Anno6aunJI 

OcHOBHUe pa6oTu, il3JIOiKeHHue B nncce'pTaunn ,.noxJia.ru>~BaJ!H~b Ha. 
IX :.!eJKeyHa7)0ilHOM CHMrro3nyr.te no mr:epnofi aJieRTponnKe, (BapHa, HPE, 

I~77r.), Ha I BceeoroaHoM ·eoBemaHnu iro aBTO~'IaTll!Jauu~ Hay-qHilX nc_. 

cJienonaHHfi B JIItepnofi rfln3nKe ( Kuen; I976r,) n ony6JiliKOBaHH B,Be

JJY!:IllX conei'cK:nx u 3apy6eiKHHx ,cy.PHaJiax, a TaKJite B npenpnnTax Ol'lHM. 

Bee ~a60TH, ITOJI:OilteHHNe B OCHOBy HaeTO.flll18M llllCCepTaulln, I(OKJianuBa

DlCJ> na eer.mnapax .Im3. OcuoBnoe conepJKaHne .nnccep'l'aum" ns.n:olltE!HO 
B cJieiJYIO!llllX ny6JII1KauliJIX: · • · · · 

I. Hryen BJ>eT $YHI', H • .'.I.HI'cRllTIOK, Oi-Lqi1, II-8377, Jtr6Ha, I974. 
2. ·r.II.EeJIJU<ona, Heyen 3I>eT 3ynr, E.XMe.n:encRn, ITTS, ~ 4, 95, 

I976, 0ZfH1, I0-8946, .ltr6Ha, I975. 

3. Hryen BJ>e'l' 3yHr n I(D., ilTS, 1-.1 2, 50, I!;176, OMHM, I0-8932, 
.1LY6Ha, I975. 

4. c.r.EacnJianse, H.<),Ey.n:aHOB, n.Bp6a, C.B.JieBOH.flH, HryeH Bl>eT 
3ynr, B.I<.KlnliH, o;-JH;1, ID-I09I9, Jtr6Ha, I977. 

11 



5. B.Bp6a, C.D.JieBorurn:, HryeH B:&eT 3YH!', B.II.P"<fl\OBWIKIIH, 0 0il:m, 
·PIO-IIOOI; ']JydHa, 1977. . 

.6. HryeH D:&eT 3YHrll np., O!tfnt, I0-10523, ]Jy6Ha, 1977: TpYllH IX 
;.,ielltnyHapomroro cEMII03J!YMa no Hn:epHoii. aJieKTnoHt~Ke. ( .· 3anHa, 

· HPE, I977r.). mm1, ,lJl3~nrs2, lJY6m1, !~78, 225. 
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