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BBEllEHIIIE 

Jiicnom,aoBamte 8BM B peam,HOM 1.1acU1Ta6e BpeMCHll B nponecce 
H3MepeHHH g/HJII,MOBOH ll1I@OpMan1m Il03BOJifleT ll36aBliTI,Cfl OT npoMelltyToq
Hb!X HOCHTeJieH llHWOPMaUllll TaKHX, RaK, HanpnMep, nepwoneHTa·H ;ztp. 
Ho OCHOBHb!M rrpeHMymecTBOM ll3MepllTCJII,HbIX CllCTeM, pa6oTaromnx Ha 
JIHHllll C 9BM, HBJIHCTCH B03MOlltHOCTI, npOll3BO;ztllTI, B rrponecce Jll3Mepe
HllH ;ztOCTaToqHo CJIOJKHb!H :mcnpecc-aHamrn BBO;ztllMOH B MalllJllHY HHg/OpMa
nmt; qTO Il03BOJIHeT orrepaTliBHO 06HapyJK1,rnan H JllCrrpaBJiflTI, B03HIIKa
JOm11e omH6RH onepaTopoB HJIH H3MepHTeJIIiHOi1 annapaTyphl. 8TO npJllBO;zt}IT 
K 3HaqllTCJII,HOMY COK~ameHH!O o6mero BpeMeHH H3MepeHHfl (BKJIJOqaa H 
rrepeMepb!) ll BpeMCHH, He06XO;ztHMOro· ;ztJifl IlOJIHOH o6pa60TRH WHJII,MOBOH 
HH(J}OpManltB. 

BecHOH 1970 ro;na B ]BTA 6hlna aaBepmeHa onuTHaH aKcrrnyaTan11a 
IlOJIYaBTOMaTnqecKOH H3MepHTfJ1I,HO-BblqHcJ1JllTeJII,HQH CHCT8Mbl, BKJ1JOqaromei1 
H3MCPHTCJII,Hble ycTpOHCTBal / THrra IIYOC H 8BM ESCM-4. 

· IlpH pa3pa60TKe C:JllCT0Mbl JllC,JII,30B8JICH Oilb!T 1 HaROilJ18HHblll rrpH 
C03;zt8HHH aHaJioruqHQH CHCTeMbl / / Ha 6aae 3BM E3CM-3M. 

Hmite 6y;nyT paccMaTpHBancH Bonpocbl ,opraHH3an1m aHamrna rrocTy
naromeil C rronyaBTOMaTOB HHg}OpManHH C nen~JO~KOHTPOJ!H pa60Tbl onepa
Topa H J/13M0pHT8JII,HOH CMCT0Mbl, BOilpOCbl rrpe;ztBapHT0J1I,HOH o6pa60TKl1 
HH(J}OpM8nliH, COpTHpOBKH H H8KOilJI0HHH. nnH pemeHHH YK83illiHbJX 3a;ztaq 

11crron1,ayeTcH nporpaMMa 11IIAYTIUIKA 11
• 
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I. OCHOBHh!e QYHKYl'lll nporpaMMhl 

ilporpaw.m 111IAYT11HKA 11 paCC\ll'lTaHa Ha O.ztHOBpeMeHHOe O()CJIYlKl'lBamie. 
rpynnu nonyaBTOMaTOB, K8.llt.zthl'1 l'l3 ItOTOpblX MOlKe:r paooTaTJ, co CBOeit 

3a,na1-1en. 3u.na1-1l'l uoryT OTJil'l\laT1,cH ,npyr OT ,npyra He TOJI1,Ko no oo~eMy 
BXO.ztH Oil l'!HqiOp!.!a~l'll'l, HO Taltl!!e U no xapaKTepy oopaoOTitl'l, \!TO noaBO
JIHeT O.ztHOBpeMeHHO HaKanJil'!BaTJ, l'lHWOPMa~ro .ztJIH paaJil'l\!HhlX Wl'l31'l1-leCKl'lX 
3KCne p1meH TOB l'l paaJil'l \!HblX nyah!pl,KOBllX KaMep. 

I. IIporpaMMa BblnOJIHfl8T JIOrl'l1-!eCK11e l1 !JaTeMaTl11-!ecrrne npoBep_Kl'l nocTy-. 
naro~eM l'lHWOpMa~l'll'l. 

2. B CJiy1-1ae 0611apylltcm1fl Ollll16Kl1 B l'l3Mepi-iTeJI1,HoM c11cTeMe ( cooit SBM, 
Ollll'ICiKa l'laMepHTeJI1,Hoii arrnapaTypu, owl'l6Ka onepaTopa) .ztJIH onepaTo

pa nonyaBTOMaTa roTOBl'lTCH ynpaBJIHIOil\aH l'lHWOpMaUl'lH, co,neplKalllaH llll'lWP 
Ollll'l6Kl'l l'l HOMep Macc11Ba, B KOTOpOM OHa 61rna o6HapylKeHa. 

3. ITporpaMMa npOBO.ztl'lT npc.ztBapl'ITCJIJ,Hy~ o6paCiOTKY C06h!Tl'lfl, paCCTaBJIH
eT cJiyllteCiHble npl'!3HaKl'l l'l M8TKl'l KWK,noro 3JIGMeHTa C06hlTl'lfl (TpeK, 

penepu, npoeK~l'l11). 

4. !IOCJie OKOH\laHl'lff 113MepeHl'lff l'l OCipa6oTKl'l co6blTl'lfl nporpaMMa aanl'lChl-
BaeT l'lHWOpMaunro 06 l'l3MepeHHOM coCiuTl'll'l Ha BblXO.ztHYIO.MarHl'lTHyro 

JieHTY BO :ilxo,nHoM wopMaTe nporpaMM npocTpaHCTBeHHOil peKOHCTPYKUl'll'l 
l'lJil'l nepe,naeT Ha c1-1eT no reoMeTpl'!1-1~cKotl nporpaMMe, pa60TaKJ1lleil B 
STOW lKe Cl'lCTeMe. 

5. B npouecce l'laMepeHl'lH m1wopMa~m1 Ha nonyaB70MaTax nporpaMMa 
11 ITAYT!.1HKA 11 HaKanJil'lBaeT HeKOTOph!e l'lIITerpaJI1,Hue xapaKTepl'!CTl'lKl'l 

pa6oThl cl'!cTeMh! 11 pacne1-1aTh1BaeT nx Ha AUIIY B KoHue cMeHhl. 

6. Ha BhlXO.ztHOH MarHl'lTIIOH JieHTe xpaHHTCH. COCihlTl'lfl co BCex noJiyaBTOMa-
TOB B nopH.ztKe OKOH\laHl1fl l'IX l'l3Mepemdt • .l{JIH copTl'lpOBKl'l .. 3TOH JI8HTbl 

IIO HOMepaM @l'l31'l\leCKHX sitcnepHMCHTOB l'l HOMepaM nJieHOK CJIJlKl'IT npo
rpaMMa c6opKl'l. BblXO.ztHhle JI8HThl STOM nporpaMMbl co,neplKaT l'l3MepeIIl'lfl 
.l{JIH O.ztHoro SKCITepl'lMeHTa, COCihlTl'lfl Ha JieHTe pacnoJiaraIOTCH B nopH.ztKe 
B03pacTaHl'lfl HOMepOB Ka.ztpOB. 8Tl'l JieHThl HBJIHKJTCH BXO.l{Hh!MH ,Jfl npo -

rpaMM rrpocTpaHCTBeHHOH peKOHCTPYKUl'll'l. 
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IlporpaMMa Han11caHa Ha aBTOKo.ne I 5 I, roJIOBHaH tJUCTI> rrpo

rpaMMbl xpaHl1TCH IIOCTOHHHO B onepaTHBHOil IIaMHT11 11 33.Hil.MaeT 

35008 KO.l{OB. EJIOKl1 KOHTPOJIH l1 o6pac5oTirn xpaHHTCH Ha Marm'ITHOM 

6apa6ane (o6~eM SK CJIOB) l1 Bbl3b!BaIDTCH no Mepe HeOc5XO.l{l1MOCTl1 

B onepaTHBHY ro naMHTl>. BcH nporpaMMa pa6oTaeT c paape111eHHbIM npepH

BaHHeM aa l1CKnI0ll8Hl1eM O.l{HOrO ()JIOKa, .l{Jll'IT8JII,HOCTI, pa1oTbl ctOTOporo 

Z !20 MKCeK. 

BcH nporpaMMa COCTO11T 1-13 pH.zta 6JIOKOB, :acTyIIalQl1(11X B padoTy 110 

Mepe HeOc5XO.l{l1MOCTl1, .B COOTBeTCTBHl1 C aHaJil13OM 11H(j)OpMa1(1111. B ltalle

CTBe OCHOBHb!X 6JIOKOB MOJKHO Bbl.ztem'ITI, CJie.nyrom11e:. (JJIOK ynpaBJiemrn, 

' 11HTepnpeTaTop I<OMaH.l{ l1 11CIIOJIHl1T8JII,Hble i5JIOKl1, 6JIOK opraH11aa111111 

KOHTPOJIH, 1JIOK COPTl1pOBKl1, 6JIOK HaKOIIJieHl1H 11H¢OpMa1(1111 Ha lll1CJIOBOM 

1.1arHl1THOH JieHTe, 6JIOKl1 ICOHTPOJIH l1 11pe.nBap11TeJII>HOH O6pa6OT1rn 11H9op

Mal(HR, c5JIOK·IIOJIJll8Hl1fl HeKOTOpux CTaTHCTl1lleCKl1X xapaKTepHCTHK. 

YnpomeHHaH 6JIOK-cxeMa nporpaMMbl np11Be.neHa Ha p11cyn1te I. 

2. n11HaMHKa pac50Tbl nporpaMUbl 

Bxo,nttaH HH~opMal\HH .ztJifl nporpaMMbl 11 !1AYTl1HKA II roTOBHTCfl npo

rpauuott npHeMa/ I 11 .nom1ma, 6b!Tl> aan11caHa B onpe.neneHHOM ,pop!.mTe. 

!10 Mepe OKOHllaHHH l1aMepe!{HH KalK.noro Tpe1ca (penepoB) 11porpaM1.m 

npHeMa aanl1Cb!BaeT Ha· c·ne1111aJII>HhlH 6yqiep (l.iE) np11H11MaeMy10 co Bcex 

IIOJiyaBTOMaTOB. HH(l)OpMa1111ro B Bl1.l{8 MaCCl1~OB cne.nyrometi CTp:/l<TJpbl: 

33.I'OJIOBO~ K M3.CCl1BY l1 KOOp.ztl1H&THb18 KO.l{bl IIOJiyaBTOMaTa. :3ai·OJIOBOK 

MaCCHBa co.nepJKl1T 11HipopMal(HID O .l{Jil1He 11pl1HHTOro MaCCl1Ba, l!Ol.lepe ero 

l1 HOMepe IIOJIJaBTOMaTa~ IlapaJIJieJII,HO C HaKOIIJI8HH8M 113MepcHHOA l1H~Op

Mal(Hl1 Ha 6yipepe (l)OPMl1pyeTCH Ta6Jil11(a a,npeCOB I CO.zt8piKall\aH· an;peca 

MaCCl1BOB B c5yqiepe. KpoMe a.npeCHb!X CTPOK B Ta6Jil11(J a,n:pCCOB 33.IIl'IChl

BaroTCH IIPHK3.3H OT onepaTopa IIOJiyaBTOMaTa (IIO,l(pO6Hee 06 3Tl1X IIpl1Ka-

3ax CM. rraparji. 5. I). B nepBOH CTPOKe nporpaMMa IIpHeMa 33.IIHCb!Ba

eT KOJIH48CTBO CipOpMl1pOBaHHblX B Ta6Jrnl(e ai:(pecoB CTPOR, a BO BTopoi-i 

CTpOKe nporpaMMa 11 !1AYTl1HKA II OTMellaeT 1toJIHt1ecTBO npoanam1a11poBaHHb!X 

CTpOK H3 TG.OJil11(bl a,I(pecoB. 
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Pa6oTa rrporpaMMbl 11 ITAYTl'1HKA II HatnmaeTcfl c BW5op1rn ll aHaJrnaa 

CTpOirn Ta6Jil'IL\hl a,Ilpec OB. EcJm 3TO CTPOKa-rrpl1Ka3. Bhl3!-lBaeTCfl 6JIOK 

l'IHTeprrpeTaTop rrp1rnaaoB. ITpimaa pacnrn@pOBblBaeTCfl l1 ynpaBJiem1e rrepe

,IlaeTcfl COOTBeTCTBYIOll\eMy llCIIOJIHl'ITeJII,HOMy 6JIOKY. 

Km, TOJII,I\O BblOllpaeTCfl a,IlpecHafl CTpOKa H3. Ta6JIHqH 8,I(pCCOB. 

COOTB8TCTBYIOll\afl ea 1m(1Jop1iiaruu1 Clfi1TblBaeTCH C BXO,IlHOro 6y1pepHoro 

1.mcc1rna, orrpe,IlemieTCH TllII llH{J)OpMa111m ( CJiy;ice6HaH l'IHqJOpMal.\l'IH, 

perrepbl, TpeK) 11 rrpl1CBat,JBaeTCfl eti COOTBeTCTBYIOlI\llit l'l,ll,CHTl1gm1taTOP • 

IIo HOMepy aa,Ilatm B one JaTHBHyio rraMllTI> u.amHHhl Bhl3hlBaeTcH Ta6mu~a 

rrapaMeTpOB ,IlJIH 3TOH sa,nat.111.C 11CIIOJIJ,30BaHV!eM 11,neHTl1~11KaTopa MaCCV!Ba IIO 

TaOJilll.\e rrapaMeTpOB 38,Il8l.!11 l])OpMl'lpyeTCH rrporpaMMa; o6pa60TKll 3Toro 

MaCCl'IBa, COCTOflll\aH l13 Ha6opa CT8H,IlapTHblX OJIO!toB, 11 IIPOllCXO,Ill1T 

rrepe,Ilal.!a y npa.BneHHH Ha a Ty rrporpaMMy. 0 Kat.1ecTne naMepemrn. KaJK].\oro 

aneMeHTa COOh!Tl1H 07epaTOP IIOJI,Y8BTOMaTa l1H@OpM11pyeTCfl nocpe].\CTBOM 

CB8TOBOro Ta6no.l
2 . 

Xopomo l'l3MepeHHble 3JIBMeHThl COOhlTHH H8KaIIJil1BaIOTCH Ha 6yqiepe, 

0Tll8,Il8HH-OM Ha ME ,Illlfl lta}:C].\Oro nonyaBTOMaTa. EJIOK copT11pOBlm OCYlI\B

CTBJifleT KOHTPOJII, aa HaitoIIJieHHeM. KaK TOJII,KO rrpo11ecc 113Mepemrn co

Oh1Tl1fl OKaHl.!l1BaeTCfl ,OHO Cl.!l1TJ:,JBaeTCH C 6yqiepa, KbHTpon11pyeTCH, paCCTaB

JIHIOTCfl CJiyJKe6Hhle IIPl13HaKl1 1-1 MeTKll OT].\eJII>HblX 3JieMeHTOB COOUTl1H, 

orrpe].\eJIHeMhle uoMepoM sa].\al.!}!. Xopomo HaMepeHHoe co6uT11e aarr11cblBaeT

cH Ha Mar_Hl1THYIO JieHTY llJil1 rrepe,IlaeTCH ,IlJlfl 06ct.1eTa no reoMeTpHl.!eCKl1M 

rrporpauMaM. 

Ilocne BhlIIOJIHeHllfl Ol.!epe,IlHOrO rrpl1Kaaa onepaTopa 11Jil1 IIO OKOHl.!aHHIO 

o6pa60TI:U'I l1H<pOpM81\l1l1 OJIOltaMl1 KOHTpOJiff l1 HaKOIIJI8Hl1H ee Ha 6yqiepe 

ynpanneHHe ncer,Ila rrepe,IlaeTCfl Ha 6noK BH6opKH 11 aHanHaa ot.1epe,IlHOit 

CTpOHl1 Ta6Jil11\bl a;npecOB. 

Ecntt Bee cTpo1rn Ta6nttru,r. a,Ilpecon rrpoaHaJil13l1ponaHbl, 6noK yrrpan

neHttff B 3aBl1C11MOCTl1 OT pelltl1Ma pa60Tbl nporpaMMbl Jil160 roTOBHT l1H@OpMa- ... 

L\l110 ,IlJIH o6cqeTa IIO reoMeTpl1l.!eCKOit nporpaMMe, JIH6o,aarrOMl1HaH COqfOH

Hlile nporpm.!Mhl, rrepen;anT ynpaBJieHl1e _O,IlHOMY ll3 6JIOKOB ,Ill1CIIeTt.1epal' / 1 

l!TO osnat.1aeT 11AeJiaTI> rrporpaMMe Het.1ero". 
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3. KoHTpOJII, H3Mepl1TeJibHOH Cl1CTeM~ 

3. I. OpraH11aa1111a ItOHTponff 

IlopH.7:tOlt o6pa60TKl1 ].\aHH!lX. CTPYKTypa nporpaMll n l1CllOJlI>3yeMble 

anropHTMU onpe;z:tenfl10Tca 11ayqaeMijM qi11ant.1ecKHM rrponeccou n o6~eMOM 

IIOC'l'yrra10men HHq_)OpManHH. IIporpaMMa He H8KJla,IlblBaeT orpam1t.1eH1ili1 Ha Tl1IIhl 

COOUTHll, q_)H3l1l.!eCKl1e 3KCIIepHMeHThl l1 rryahlpiiKOBhle KaMepbl. E,Ill1HCTBeHHOe 

orpaHlilqeHl1e - ,IlJll1Ha C06h1Tl1fl He 6onee 2730s KO]:tOB - CBfl3aHO C He,IlOC

TaTKOM rraMffTH uamHHhl. Ho· C061:4'l'Ufl OOJII>meli ,IlJIHHbl MOlltHO l13MepHTI, ITO 

qac'l'ffM (rro rrpoeKL\liffM), BBO,Ilfl rrpH3HaKH rrpO]:tOJl1!.eHl1ff. IIporpaMMa pac

ciulTaHa Ha 0]:tHOBpeMeHHOe o6cny1!.l1BaHl1e HeCKOlII,Kl1X paaJIHl.!HbIX 3a,Ilal.!. 

nnH opraHl13al.\Hl1 KOHTpOJiff l1Hq_)OPUal.\Hl1 B rrpoppaMMe qiopMl1pyIOTCff cne

.7:tYIOlllHe 11mpop1.ia11noHHble MaCCHBl:l: 

a) KaTanor aa,1tat.1, 

6) Ta6nnrw rrapaMeTpon aa,Ilat.1, 

B) KaTanor rrporpaYM KOHTPOJifl. 

KaTaJIOr aa;z:tal.! l1 Ta6Jil1qH rrapaMeTpOB 3a,Ilal.! xpaHffTCH Ha CHCTeMHOll Mar

HliTHOit neHTe. AJlff pe;z:taKTHpOBaHl1H KaTanora 3a,Ilaq H 3aIIl1CH rrapaMeTpOB 

Ha neHTY 11ueeTCfl cnel.lliaJII>HaH rrporpaMMa PEK3. Ta6nl111a rrapaMeTpoB aa,Ilal.!l1 

-DTO Ha6op KOHCTaHT, CJiy11.e6HbIX rrpl13HaKOB, He06XO]:tl1MblX ]:tJiff KOHTPOJIH 

l1 rrpe;z:tBapl1T8JII>HOH 06pa60TKH C06h1Tliff 1 IIepel.!eHI> HOMepOB nporpaMM KOHT

pOJiff ]:tJIH Kallt,l{OrO SJieMeH'l'a C06blTl1ff. nnff IIO].\KJIIOl.!eHHff HOBOit 8a,Ilal.!l1 

Heo6XO]:tl1MO COCTaBHTI, B Tpe6yeMOM qiopMaTe Ta6nl1ey rrapaueTpOB H, ,IIOJII,

ayHCI, nporpaMMOit PEK3, p·acm11pI11TI> • l1Me10mBiaca y11.e KaTanor aa,Ilat.1. KaTa

nor nporpaMM KOHTPOJIH co;z:tep11.HT HHqiopuanH10 .o nornqecKoM HOMepe(Haana

mm) rrporpaMMbl KOHTpOJIH H 0..7:tpece ee MeCTOIIOJI01!.8HIIH. Ha MB xpaHHTCfl 

rrporpaMMhl KOHTpon:i, n o6pa6oTKl1, .l.!aCTOTa o6pameHHfl K KOTopm.1-I paa 

Ha rrpoeKL\HID 11JI~ COObITHe. nmr Kallt,I!oro SJieMeHTa C06b1Tllff KOHTpon:r. l1 

o6pa6oTKa ;z:torry~KaeTCff rro t.1eTHPe.M nporpauuau. ~HqiopMal.\Hff, sa6paKoBaH:

HaH no O,IlHOMy ,~3 Kpl1TepH6B, IIO OCTaJII>HhlM Kpl1TepHHM He nponepffeTCfl 
I 

l1 He HaKaIIJIHBaeTCff. IIporpalr!Ma pa6oTaeT C M0.7:tH{fll11\HPOB8HHOit CllCTeuon 

~C-2 1 xpaHH!l{eitCH Ha CllCT8MHO:lii JieHT8. nnff OOJIJ,illHHCTBa rrporpaMM, KO

TOpble BXO]:tliT B 6HOJil'IOTeKy CHCTeMH, HCIIOJII,3yeTCff MeTO]:t CTaTl1l.!eCKOll 

aarpyaKH rrporpaMM, l.!TO 3Hal.!HTeJIJiHO COKpamaeT BpeMfl o6pa60TKU, T8K 

KaK B rrponecce aarpyaKl1 rrporpaMMbl rrpol1CXO,IlHT TOJII,KO Cl.!11TblBaHl1e l1 

nepe,Ilat.1a yrrpaBJieHl1ff Ha Hat.1ano nporpaMMhl. EH6JrnoTeKa rrporpaMM KOHT-
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pom1 xpam1TCff Ha CHCTeMHOii .JieHTe H 3a1rnc1rnaeTCff Ha MB B Hatia-
ne pa60TH· CHCTeMhl.nJiff wopMHpOBa.HHH ee H pe,naKTHpOBa.HHff HMeeTCff cne
n;HaJII,HaJi rrporpaMMa "IIPEJH'IC". IlporpaMMa "PEK311 H 11IIPEJI~C 11 npe,ncTaBJIHIOT 
co6oii y,zto6Hblii annapaT ,ll;Jlfl pe,naI(THpOBaHHfl HH{llOpMan;HOHHblX MaCCHBOB 11 

6H6JIHOTeKH nporpaMM KOHTPOJIH, KOTOpb!ll II03BOJifleT pacmHpffTI, CHCTeMy, 
H3MeHHTI, OT,1lCJII,Hble qiyHKD;HOHaJII,Hble C>JIOKH, He H3MeHllfl npH 3TOM OCHOBHblX 
CTpyKTypHb!X KOMIIOHeHT rrporpaMMhl. 
3.2. BnoKH KOHTpOJifl l'I rrepBl'ltIHOii o6pa6oTKl1 
3.2.I. KOHTPOJII, CJiyllte6Hol1 l1H{1)0pMan;l1l'J 

vJ31rnpemrn C06b!Tl'lfl rrpe,nllleCTByeT rrepe,naqa B SBM CJiyllte6HOH llHq>OpMa-. '· 
D;llH K co6b!Tl'IIO. B MaCCl'JBe cnyllte6Hoii HH{llOpMan;nl'I co,neplltllTCff rropH,nKOBID1 
HOMep COClb!Tl'lfl, norHtieCKl1l1 HOMep COC>b!THfl (HOMep Oilb!Ta + HOMep Ka,npa 
+ HOMep q>OTOIIJieHKll), HOMep 3KCrrepHMeHTa, xapaKTepllCTHKl'I TOIIOJIOrl'll'I 
C06b!THH lit T .,n. JlJIHHa MaCCl'IBa H BeJiliftIHHbl 3JieMeHTOB Macc,rna cnyllte6Hol1 
l1Hg)OpMan;HH ,ll;OJliKHbl y,noBJI6TBOpHTI, COOTHO!lleHHHM: 

/1/ nun. :!: N ~ Al..,,,,_., 

tlimin ~ n, ~ 17.; mar ( i = I, 2, 3) 
Ilpl'I HeBb!IlOJIHeHHlif O,ll;HOro H3 3THX ycJIOBHll MaCClifB cnyme6Hol1 ¥Hq>OpMaD;l1H 
BbltICpKl'IBaeTCfl H Bhl,naeTCff ,1lHarHOCTHK8 orrepaTopy l'l3Mepl1T6JII,HOrO rrpn6opa~ 

3.2.2. KoHTPOJII, IIPaBHJII,HOCTll l13MepeHl1fl. perrepHb!X KpeCTOB~ 

Koop,11HHaTbl perrepHb!X KpeCTOB_, l13MepeHHhle, Ha nonyaBTOMaTe, crre
D;HaJII,Hb!M 6JIOKOM ,neK0,1ll1pOBKl1 rrpeo6pa3yIOTCfl B HOPMaJIH30BaHHble ,ltBOHtIHble 
tIHCJia l1 yMHOlltaIOTCfl Ha n;eHy ,neneHHfl nonyaBTOMaTa. J!JIH KOHTpOJifl rrpaBllJII,
HOCTH 113MepeHl1fl perrepOB HCIIOJII>3YIOTCH 3T8JIO,a,e KpeCTH B OIITHtieCKOii ' 
CHCTeMe KOOp,1111HaT. Ilo CTau.napTHOH rrporp~MM~ ·. Bbltil1CJlfilOTCfl MeT0,1lOM 

Hal1MeHI,llll1X KBa,npaTOB rrapaMeTpb! rrpeo6pa30B8Hlifii KOOp,nnHaT TpeKOB 
(rrapaJIJieJII,Hblii rrepeHoc, IlOBOpOT) 113 KOOp,1llifHaT lif3MepnTeJIBHOrO nplif6opa 
B CHCTeMy KOOp,1ll'IHaT Ka,npa, a TaKllte K03q>{1ll1n;HeHTbl yca,nKll IIJieHKll B 
.IlBYX B3aHMHorreprreH,nHKYJiffPHb!X HarrpaBJieHJifflX. B peayJII>TaTe pa60Tbl rrpor
paMMa Bbl,1laeT BeJiliftIHHU: 

¢min , 

ix = &x - s{., } 

t.~ .= J~ --:1~ 

&,., .:f'/, J~, 1;, tf, J.- ,):, , 

KOMIIOHeHTbl BeKTOpa rrapanneJII,HOrO 
nepeHoca. 

8 

cf- yron IIOBOPOTa 

Ax, ,l ~ - KOMIIOHeHThl BeKTopa, BblpalltaIO~ero BenwmHy ,neqiopuan;irn 
IIJieHKH. 

¢ = ff} {D,, (x,-:!~)-(x/ + tx --:h)eo:rlf + (y/ + tr:r
1

)4<it<f ]~ + 

,., [ ) , ' ) J~] 
. · + A'l(tJ,·-.r'I -(Xi+t:t!-:Lc)Ji.n<f-('J,+ly-5'1 ~If ., 

r,ne 
·. P, - Beca, 

(.:t', 'i' ) - Cl'ICTeMa KOOP,IlHHaT npH6opa, 
( :r. • 'i ) - CllCTeMa KOOp,nHHaT Ka,npa, 

N - KOJI!,1tJeCTBO penepHb!X KpeCTOB • 

K l13MepeHHHM penepHb!X KpeCTOB rrpe,n~HBJifflOTCff Tpe60Ba.Hl'lfl: 
a) KOJil'JqecTBO l13MepeHHb!X perrepHb!X KpeCTOB ,1l0JllltHO 6b!TI, >-:- 3. 
6) HOMep npoeKn;HM (HOMep perrepoB) ,1lOJillteH Jiel!CaTI, B .nonyCTllMb!X 

. npe,nenax .itnH Kallt,noii aa,natm. 

B) KOJil1tieCTBO l13MepeHHblX perrepHb!X KpeCTOB ,1l0Jll!CHO COBrra,naTI, C 
KOJIHtieCTBOM 3TaJIOHHb!X KpeCTOB ,1lJlfl Tpe6yeMofi rrpoeKn;lifl'I. 

r) KatieCTBO l13MepeHl'Jfl perrepHb!X KpeCTOB on;emrnaeTCH no COOTHO!lle-
Hl'IIO 

~ 4>ajn < eKp. 

.n) aHaJIH3MpyIOTCfl 3HaKH4K03q>qil1n;HeHTOB yca,nKl'I ITJICHKH. 0Tpl'ln;aTeJII,~ 
Hoe 3HaqeHHe npOH3Be,neHHfl A:i:. )..~ flBJifleTCH peayJII>TaTOM OlllH6Klif, ,norry-
meHHOH rrpH l13MepeHHH perrepoB HJIH HeCOOTBeTCTDHfl rropH,nKa 3TaJIOHHb!X 
l1 l'l3MepeHHb!X perrepHb!X KpeCTOB. 

3.2.3. KoHTPOJII, KaqecTBa H3MepeHHH OT~enI>Horo TPeKa 

a} TpeKl'J 1 ,l{Jlfl KOTOpblX H3Mepe!IO MeHI>llle 5 TOtieK,He KOHTpOJil'lpJ!Ol'C.H. 
He KOHTPOJIMpyIOTCff TaKllte KOPOTKHe TpeKH, y ROTO.pb!X ,l{JIHHa 

f_ =V<x,-::rnJ:.-,.r:1,-'J,,J'-
1 

~l1e-1p. , r.ne 

( x,, 'J, ) - nepBaH TotIRa TpeKa, 

( X.. , ~" ) - rrocne,nHHH TOtIKa TpeKa, 
l>.:..rp. - KOHCTaHTa-on;eHKa ,l{JlHHbl KOpOTKOro TpeRa. 

6) ~CKJIIOtiaIOTCff COBIIa,naromHe KOOp,l{HHaTHb!e rrapb!. ECJIM Bb16pomeHHb!X 
nap KOOp;l(HHaT OKa31rnaeTCH 6onee qeM 0,1lHa, TpeK 6paKyeTcH. 

B) nnff ,l{Rl'IHHOro TpeRa npoBepHeTCfl Kpl1TepHM rJia,l{KOCTH. Koop;nHHa
Tbl TpeKa nepeBO,l{ffTCfl B HOpMaJil'J30BaHHble ,l{BOHtIHble til'ICJia l'I YMHOl!CaIOTCff 
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1_rn uetty ,l(enemrn rronyaBTOMaTa. l{anee rrpm1cxo,l(li!T rrepexo,l( _li!3 cli!cTeMh! 

KOOp,l(li!HUT U3MepllTCJII,HOro rrpli!6opa B CHCTeMy KOOp,l(li!HaT' HatiaJIOM IWTO

poii HBJIHGTCH ueHTp TH:KeCTli! TOt{eK TpeKa, a OCI, ox Bbl61i!paeTCH TaKli!M 

00p8.30M, t{T06bl CJM!Ja KBa,l(paTOB TOt{eK TpeKa l(O Hee 6UJia Hali!MeHI,UieH • 

11cITon:r,syeTcH cTaH;r(apTHaH nporpau~a/3 / Bhl6poca ToqeK ITO Kpli!BOti 4-ro 

ITOpH,l(Ka. BHatiane BblopaCh!BaIOTCH Hali!OOJiee y,l(aneHHl:Ie TOtIKH. TaKli!Mll 

Ctili!TaJOTCff TOtJim ( .z: • ~.) ' ,l(JIR KOTOPb!X 

0 _ n. ( x I +- y/ ) r,l(e 

- 1o[t, rx: +-ff~)-(.:i;f+:,,7l] ►,, 1 , 
rt - l!li!CJIO T0t{6K Tpelta. 

Ilocne li!CKJIIOt{eHlrn BC6X y;r(aJlellHb!X ToqeK MeTO,l(OM Hali!MeHI>lllli!X KBa,l(paTOB 

BblqJi!cJIHIOTCH KOS~Wli!Uli!eHTbl Kpli!Boll tieTBepToro ITOPH;r(Ka: 

f (x) =ax"+ f.::x:. 3 + cx.i +dx + e 
aITITPOKCli!Mli!pyIOmen TpeK. 

OuemrnaeTCH Benli!qnHa 

u= J ('j; -f(x;J)'
n -s-

,, 

Ilpll /GI> / E rJia,l(K./ ITpllcXO,l(llT Bu6poc ToqRn (X, ¥), ,l(JIH KOTopoVr 

I f/i - f ( Xi J I = mq-:c I if,• - f ( x t) / •. 
PaspellleH Bblopoc He 6onee 2-x ToqeK. Ecnll ·'JITnoxnx" TOtieK oKasuBaeTCH 

60JII,llle, TpeK 6paKyeTCff. HaKaITJillBaIOTCff TOJII,KO xopOlIIO ll3MepeHHble TOtIKll. 

r) IlpoBepHeTCff KaqecTBO ll3MepeHllff ITepBOll ToqKll TpeKa.ECJili! ITep

BaH TOtIH:a TpeKa (Bepllll1Ha) ITPli! crJiaJKllBaHli!ll Bhl6pacblBaeTCH' Tp6K 6paKy

eTCH. 

;r() TpeK, llMC!Oli\ll}i TOqKy l1BJIOMa, ,l(Jlfl ltOHTPOJiff pa30li!BaeTCff Ha 2 

cerMeHTa, Kaiit,llull li!3 KOTOPblX ITPOBepH,· t'Cff rrp11Be:7lOl!HbIM llbllll6 CITOCOOOM • 

Ilocne ITpoBep1tli! 1ca~oro cerMeHTa Ha rJia,l(KOCTI>, o6a cerMeHTa Clllli!BaIOTCH, 

TO-!Ka li!3JI01,la coxpaHffeTCff Ha HYlltHOM uecTe. 

3.2.4. 1{0HTpon:r, ocoooro Tpeita 

nna HeIWTOpb!X 3a,l(aq xapaKTepHble TOqKJi! CO()h!Tli!fl (Beprnli!Ha, li!3JIOM, 

OCTaHOBKa Ii! T .,I.\.) li!3MeplIIOTCff B KOHUe KaJK,l(Oll ITpoeKUli!li!. L'l3MepHIOTCH 

OHli! B OITpe,l(eJieHHOM <f)opMaTe l1 HBJifllOTCfl ,l(JIH rrporpaMMhl OCO()b!M TpekoM. 

OnepaTop, paooTaIOli\li!li 3a ITOJiyaBTOMaTOM, l13MepHlI STOT TpeK,,l(OJil!teH Ilpli!C

~OllTI, eMy CITeuuanI>HblH ITpl13HaK. OcymecTBnHeTCH JIOrlltieCKllll KOHTpon:r, 

3U ']?OpMaTOM 3Toro TpeKa. KOHTponnpyeTCH IlOCJie,l(OBUTen:r,HQCTI, CJIOB U 
,l.\Jili!Ha ltalit,l.\01'0 CJIOBa B 3TOM TpeKe. 

IO 

3.2.5. KoHTpOJII, li!3Mepemrn COQUTli!H 

B KOHUe li!3UepeHl1fl Kallt,l(Oro co6h1Tli!H ,l(eJiaeTCfl pH,!( ITpOBepoK: 

a) BblIIOJIHeHbl JI11 ll3MepeHl1fl perrepoB ,l(Jlff Kal!t,l(Oli ITpoeKUli!Hi 

6) H8T Jili! O,l(l1HaKOBblX HOMepoB TpeKOB B COOblTli!lli 

B) ecTI> Jili! HaMepemrn xapa1tTepHhlX ToqeK, KOr,l(a sToro Tpeoy

eT aa,l(aqa; 

r) ITpoBepHeTcH, li!aMepeH Jil1 Ka~,l(ull TpeK He MeHee, qeu Ha 

"JJ,Byx ITpOeKUli!HX. 

3.2.6. IlporpaMMHbltt KOHTpOJIJ, pa60TU 9BM 

B nporpauue rrpe,l(yCMOTpeH TamKe KOHTpOJII, HeKOTOpb!X Y3JIOB 9BM. 

B pH.zte cnyqaeB ITpe,l(yCMOTpeHbl Mepbl no yMeHI,lllBHli!IO BJili!HHl!ff cnyqaJ1HblX 

cooeB. Ilpli! STOM li!CIIOHI>3YIOTCff JIOrHqeCKHe B03MOXHOCTl1, sano~eHHUe B 

cepl1ttHblX BUqJi!CHli!TenI>HblX MaJllllHax, a TaK~e peayn:r,TaTU paapaoOTOK, 

ocymecTBJI8HHblX l1HXeHepaMl1 ]BTA. B OCHOBHOM STO OTHOCl1TCfl K opraHli!

aauli!H o6ueHa M8E,l(Y HaKOill1T8JIHMl1. 

3.2.7. CnyEe6Hb16 ITpll3HaKl1 B COQliTli!l1 

Kor,l(a HaMepeHHOe COQblTlle YAOBJI6.TBOpHeT BC6M ICpli!TBpllHM, OHO ITO;ll

BepraeTCH o6pa60TK6 ITO rrporpaMMe, ocymecTBJIHIOII\6tt HyMepaunIO TPBKOB 11 

rrpoeKuli!i:I ( ecm1 sToro TpeoyeT aa,l(aqa), paccTaHOBKY cnyl!tec5Hb!X ITpUaHa

KOB ( KOHUbi TpeKOB 1 Ilp08KUl1i1 _.Ii! T .,l(.) • 9Tl1 ITpli!aHaKl1 MoryT QblTI, paam1q

HUMli! ,l(JIH paanlll!HblX 36,l(aq. nnH H6KOTOpblX 3a,l(aq (HaITpl1Mep, KOr,l(a "JJ,aJih

Hei:lmaH o6pa60TKli! ITPOBO,l(llTCH ITO ITporpaMMe r~3) npoli!3BO"JJ,l1TCH ynopH.zt0-

qJ,1BaHli!e TpeKoB. TpeKli! Ii! ITpoeKUli!H pacITonaraIOTCH B ITOpH,l(Ke BoapacTa

Hllff HOMepoB. Co6paHHOe H yKOMIIJI8KTOBaaHoe CJIYE60Hb1Ml1 ITPli!3HaKaMl1 co-

6h1Tl1e ,l(OITOHHff6TCH KOMM8HTapllHMli!. 9TO IO CJIOB I CO"JJ,epxamne nmpopMaumo 

o KaqecTBe l1 KOJIHqeCTBe o6HapyEeHHblX B rrpouecce li!aMepemrn OlllllOOK, 

a Taruxe HOMepa OT,l(6JII,HblX SJI6M8HTOB COOblTllfl, KOTOpble ITO rrp1ma3y OITe

paTopa IIOJiyaBTOMaTa He KOHTPOJili!pOBaJili!CI,. 

3 .2.8. Bblqli!CJI6Hl1e K03qJcplU:(li6HTOB ITepexol(a B OITTUqecKyIO CUCT81JY 

··KOO:p,Z(.li!HaT 

IAMeeTCH ITporpaMMa,. KOTOpaH KOHTponupyeT npaBl1JII,HOCTI, l13MepeHllfl 

perrepHb!X Kp6CTOB Ii! Bli,l!li!CJIHBT KOScWJl1Uli!6HThl ITpeo6pasoBamrn li!3 CUCTeMU 

ll3M6pHT6JII,HOro ITOJIYaBTOMaTa B OITTlltI6CKYIO CllCTeMy KOOp"/1,llHaT. 9TH 

K03qxlll1UJ,16HTU HUKaIIJil1BaIOTCff BM8CTe C li!3MepeHl1flMl1 COOUTHH l1 li!CITOJII,3YIQT-
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CH nporpaMMoi1 11rEO!A-7'/¾~H ;n;an:r,ttei,imett o6pa6oTKl'l coob!Tl'lfl. 

4. Hait0IIJIOHl'IO l'IH(J)Op!Jal.\111'1 

4. I. PelKl'IM pa60Tbl 

TiporpaMMa l'IMOeT ;ztBa OCHOBH!,IX pel!tl'lMa pa60Tbl. 

PelltllM I; 1t0r;n;a o6pa60TKa no nporpaMMaM reOMCTPl'l'.ICCKOlt peKOIICT-. 

PYKl.lliB1 pL3;ztCJlOIIB BO BpC!AClll'l C npoueccoM t13Mepemrn t1 HaKonJIO!lt1fl t1II(jlop

MaI\llt1. COOblTTtlR, y;ztOBJieTBOpilIOI;\.10 BCeM 1cp11Tept1RM, Ha1camrnBaIOTCfl Ila 

'.!llCJIOBOH uarl!l'ITIIQi,i JICHTe (M]I). 
PeiKMM 2, Kor;n;a 11pouecc 06pa60TKt1 110 reoMeTp11t.1ecKllM nporpaMMaM 

lie pa3;ztCJiel! BO BpeMeirn C rrpoucccoM t13MCpC!lllfl ll HaKOilJICHt1fl • Pe3yJILTa

Tb1 pa6QTbl reoMeTplltleCKOtt 11porpaM1m IIammmmaIOTCfI Ha Mar!IllTHOM JIOHTe. 

l-l3Mepe1,rnn co6uTr1i1, o6pa6oTammx no reoirnTpt1t.1ccKol1 nporpaMMe 1Ha MJII 
He HaKaIIJillBaIOTCfl. EcJrn npouecc :1131:.epeHt1fl onepemaeT npouecc nocne;n;y10-

meil o6pa60TKt1, '.IUCTJ, C06NTllH, KOTOpue He ycneBaIOT oopacaTb!BaTJ,Cfl 

110 reoMeTpll.tieCKllM np'OrpaMMaM, HaKann11na10Tcfl Ha MJII. ltlMeeTcfl 11paapaB

HllBa10mn'i" 6y!f)ep (MaCCHB flqee1c Ha UE)' Ha KOTOpOM aanoMHHaeTCfl COOb1Tlle~ ' 

eCJill OHO cpaay lite He MOlltOT OUTJ, o6pa6oTal!O no reoMOTpt1'.IOCKt1M npor

paMMaM. nnvina ST Oro 6yr~epa - I co6UTHC. EcnH 6y(top aaHHT, COObl'r-t1C 

aam1cL1BaeTCH Ha MJII. PeiKl'lM pa6oTbl ';n;nH Kallt;n;oi,i aa.n;a'.ll-1 yKaa1maeT onepa-

TOP nony aBTOMaTa •. 

4.2~ <'PopMaT l'IH1PO.pMagHt1 Ha BbIXO,llH01l t.1t1cn0Bo!,i 1-mrIIHTIIoit neIITe (MJIIl 

I1pHHt1MaeMaH co BCCX lIOJiyaBTOMaTOB t111[I_)Op!.!al.\'1fl Ha1cann11BaeTCfl Ha 

t.1ncn0Boil MarHMTHoi-1 neHTe. JJ:m1 opraHnaau,11,1 naKonneHHH Ha K3Y ;n;om1rna 

()!,!TI, yKaaaHa HCOOXO;ZI;l'!Mafl l'IH(f}op1JaUl'IH O JICHTe. Co6UTt1H HaKanJit1BaIOTCH 

no O;ztHOMY B 30HC B nopfl;zt!ce OKQHqaHl'lfl l13t.rnpeHl'lfl ltallt;ztoro COOUTHfl. 

Ilapa.iinen:r,Ho c HaKonneIIl'!eM 11mJJopMaUt1l'l Ha MJII npmicxo,llHT (~OpM11po

BaHt1e KaTanora . co6uT11tt, aam1eam11,nc na sToLi nenTe. KaTanor IIa1canmrna

eTcH cTpoKa aa cTpo1coti Ha ME l1 B ItOHUe · paooTLI c11cTeMu t1JIH B cnyqae 

aanmrnemrn nceti MarHl'ITHOR JICHT!,l 3Bl1l'ICl,IBaeTCH B 30llY I l1 11et.1aTaCTCH 

Ha UTI!A. IlepBaR CTpORa nacnopTa CO';n;eplltl'IT HOMep 11CpBOJii CB060;ztH01l 30Hbl 

Ha neHT~, ECJI,1 B np6uecce HaKOIIJlCHllfl.BCTpeqaeTCfl ;n;e~eKTIIb!R y'.laCTOK 

MJI, COOTBCTCTll,YIOm11e 30Hbl 06XO;l\HTCfl ,1 OTMeqaIOTCfl B KaTaJiore. 06MeH 

Be;n;eTCfl C KOHTponeM MaCCl-1BaMt1 O;ztHHaKOBOM ;ztJlllHhl. B npouecce HaICOil

JICHHH npvi cooTBeTcT:ay10meM Haoope KJIIOt1ei1 K3Y Ha UTIM MOlKeT neqaTancH 

TIOJIHUR ltaTaJior COOUT11i1 aam1CaHH!,IX Ha MarHHTIIOi1 JieHTe. Kallt;ztOMY COObl

Tt1ID B KaTaJiore COOTBCTCTBYCT ;n;Be CTpOKt1, CO;l\CP*a~t1e l'IIIWOPMal.\t1IO 0 
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HOArnpe IIOJiyaBTOMaTa, ,ztaTe 113Mepemrn, HOMepe aa_;qaqn I HOMepc 30111:J MJII 
11 11or11qecKOM !IOMepe C06b!Tl1.f!. ]l1I.f! COpT11POBKl1 l1llg)OpMau1111, HaKOII1I8HHOM 

Ha q11cJIOBOll MarHMTHOH 1I8HTe, iiMeeTCfl crreu11am,HaH rrporpaMMa c6opKl1 1 

KOTopaH C H8CKOJII,!{11X q:i;tC1IOBb!X JieHT OT6MpaeT COOh!Tl1H I OTHOCHll(l18CH 

K. o.n;HOM rr11e11Ke _11 O,llHOM aa.ziaqe l1 HaltaII1Il1BaeT. OTOc5paHHble C06b!Tl1H Ha 

MJI BSCM-4111111 MJI C]lC B rrop.f!.n;Ke BoapacTaHl1.f! HOMepoB co6J:JTl1tl. 8TM neH
Thl MOryT Oh!TI> BXO,n:Hl>1Ml1 ,llJlfl rrporpaMM reoMeTp11qecKolii peKOHCTpyKqlll1 • 

]lBl1llt8Hl1e 11HqJOp!AaUl111 B Cl1CTeMe, opramrnau.1,rn pa60Tbl Cl1CT8Mhl rro

KaaaHh! Ha p11cyHKe 2. 

5. 06meH11e c orrepaTopoM, pae5oTaIOll(l1M aa IIYJII>TOM rro11yanT0MaTa 

5.I. KoMaH.n;hl OT orrepaTopa l1 6JIOKl1, 11CIIOJIHH!Oll(l1e MX. 

CirncoK rrp11KaaoB,KOTop_h!e orrepaTop MoiKeT rrocJiaTI> rrporpaMMe, rrp11-

Be,n:eH B Ta61111ue 3 • ,1l1Ifi KalK.zioro l1:J Ilpl1Ita30B l1M88TCH CBOM 11CIIOJIHMT.eJll,lil,lli 

61IOK. Hm!te Mb! KpaTKO paCCMOTp11M !J!YHKU1111 3Tl1X 6JIO!i:OB. 

HatUIHa.f! pa60TY I orrepaTOP IIOJiyaBTOMaTa IIOCbl1IaeT KoMaH.n:y 1111aqa110 

pa60Thl 11 • Ilo STOH KOMaH.n;e np011CX0,1ll1T B!C1IIOqemrn IIOJiyaBTOMcl.Ta B Cl1CTe

My. E1IOK 8 £ 6- W PA ( 11CII01IHl1TeJ!I,lfh!li 6JIOlt, COOTBeTCTBY !Oll(llti STOMy np11Kasy) 

OTB0,1ll1T C>y(J!ep ,llJifi HaKOII1I8Hl1fi H8IWT0pb!X 11HTerpa1II>Hb!X XUpDI,Tepl1CTl1K 

pa60Thl STOro no11yaBTOMaTa. 

CJie.ziymll!a.f! KOMaH.n;a, KOTopy10 .z~oJI;:teH rrocnaTr, one pa Top,- 11110Mep 

aa.ziaq11". B 11:ItQOpMaUl10Hl!Oti qacT.H STOll KOMaH,llbl_ orrepaTop coo6np.eT HOMep 

w11anqec1wro 3KCrrep11M8!1T8 I ,1l1Ifi KOTOporo oy.n;eT 113M8pflTI,CH l,]!1(11opMaUUfi 

Ha STOM IIOJiyaBTOMaTe 11 pel!tl1M paoOTbl ,n:1IH STOM sa.zi;aq11. 8TOT rrp111,13:s 

61IOKOM EX PN8 Bh!IIO.~Hfi8TCfi. Bc11n aaHBKa Ha HOMep sa.zi;aq11 IIOCTJIIUJia 

nnepBhle, TO no I!OMepy sa.ziaq11 11s 1caTaJiora aa.zi;aq nu611paeTc.f! a.n;pec 

Ta61Il1Ub! napaMeTpOB 3a.ziaq11 Ha Cl1CT8MHOii 1ICHTe • IlapaMeTphl Cql1Th!BaIOTCH 

C JieHThl l1 sam1c1rnaIOTCfi Ha MB. llpe.n:ycMoTpeH pelKl1M BBO.n;a napaM-eTpOB 

aa,ziaq11 c rrep@oKapT. 

n11a Kal'.c.n;oro HOBoro no11yaBTOMaTa OTBO,n:11TCfl oyiJ!ep Ha ·MarmITHOM 

6apa6aHe ,n:Jrn Ha1rnrrJieH11.f! 11HcflopMaum1. PaaMep 6yqiepa aaB11c11T OT cp11s11-

qec1rnro 3KCnepl1M8HTa, ,n:Jrn KOTOporo 6y.n;eT 113MepflT:bCfl 11HQOp!AaUll.f!. 

EcJil1 Ha rro11yaBTOMaTe M8!i.f!GTCfi sa,n;aqa, IIUMHTI> Ha OOll(eM 6y(J?epe nepe

pacnpe.n;e1111eTCfi. ,1l1111Ha o6ll(ero 6ycflepa ,n:JIH 11a1rnnJiemrn :i;i11\I)opMaun11 co 

Bcex IIOJIYaBTOMaTOB 4096 x 3 KO.ll:OB. 3aBep!llaeTC.f! pa6oTa 61IOKa qiopMl1-

poBaHl18M CTpOK B 11HqiOpMaUl10HHblX MaCCl1Bax, 06CCIIeqWBUIO~l1X 6hlCTpUH 

IIOl1CK a.n;peca 6y(J?epa ,n:JIH HaKOIIJleHMfi 11 TaOJlMUb! napaMeTpOB 3a.zi;aq11 ? .. 
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KOHTPOJII,HbJX CJIOB ( I<.~ 11 ,I\Jil1Ha Ha,temreHHoro COC5b!T11fl) ,I\Jifl Kallt,l.{Oro 

IIOJiyaBTOMaTa. B npouecce paC50Thl l1Hq>OpMaU11H,OTHOCall\af.lCH It pa3Jil1qHb!M 

SJieMeHTaM COC5blTl1fl, l)!OlK8T Oh!Tl, OTpe,1{aKT11pOBaHa IIO mrnunaTHBe onepaTo

pa IIOJiyaBTO!JaTa. :z(JIR ST Oro l1CTIOJII,3YIOTCfl, B qacTHOCT11, CJie.l.{ylO~e 

IWMaH,l.{hl aa qepKl1BaHl1fl l1Hql opMau1111. 

ERrRK - 3aqepKI1BaH11e TpeKa, B l1Hq>OpMaUHOHHOi1 qacTH KOMaH,l.{hl one~ 

paTOP yrm3h!BU8T HOMep Tpeita. 3aqeprel1BaTI, MOlltHO JIIOC50VI TpeK paHee 

l13MepeHHO~ l1Jll1 TeKyl!lei1 npoeKUl'll1 l13M8pfleMoro COC5hITl1fl. B HaKOIIJieHHOM 

Macc1rne 11H@OpMaUJ/ll1 OTUCKl1BaeTCfl l1 CTHpaeTCfl HYl!tHl:lli IIO,l.{MaccnB, 

COOTB0TCTBYIOll\I1li yKa3aHHOMy TPCKY, aaTeM IIp011CXO,I\11T nepeMell\eHl16 oc

TaBmHXCfl IIO,I\MaCCl1BOB • Pae5oTa OJIOKa 01caHqirnaeTCfl IIOCJie Bhlql:lcJieHl:IH 

rrnaipoJII>Hoii cyMMhl 11 ,I\JIHHhl peayJI1,T11py10ll\ero 1.1acc11Ba. 

ER v IEW- aaqep1t11Bam1e npoeKu1111. EJioK aaqepKnBaHl:lfl npoe1tun11 pa

ooTaeT aHaJIOrl:ltIHO npe,Ilhl,I\Yll\6MY C5JIOKy. 3aqepKl1BaeTCfl TeKyll\afl I1Jil1 

moe5afl 11aMepeHHaf.l paaee npoeitu;rn. 

£.RE VN - aaqepmrnam1e cooh!THH. Paspemaerca saqepK11BaTI, TOJibKO re

·KYl!lee coOunre. KoppeKTHpyroTCfl KOHTPOJII,Hhle CJIOBa MaCCl:IBa l:IHqJOpMa

Ul:ll:I IIOJiyaBTOMaTa, C ItOTOporo IIOJiyqeHa aTa KOMaH,I\R, oql:lll\a0TCfl 6yqiep 

,I\Jifl HaKOIIJieHl1fl KOMM8HTapl1eB K C06h!Tl110. 

ITpouecc l13MepeHl1fl C06h!Tl1fl onepaTop 01taaq11BaeT, IIOCh!JiaH KOMaH

,I\y 11 KOH81\ COOhITl1fl 11 • 

E NJJEVAI - OJIOK, peamrny10m11i1 STY KOMaH,I\Y. C06h1Tl:le cql1Tb1BaeTCfl C 

COOTBeTCTBJIOll\ero 6yqiepa, opraHl:13yeTCfl KOHTpOJII,, o6pa6oTKa 11 aanl1CI, 

xopomo 113!.lepeHHOrO COOhITl:lfl Ha MUrHHTHYIO JieHTy. EyQ)ep rOTOBl1TCfl ,I\Jlfl 

npneMa HOBoro COOhlTl1fl, 

B rrnHue CM8Hhl onepaTop IIOChl1IaeT ltOJ,mH,I\Y 11KOHeu pae50Thl 11 C y1m-

8aHl16M CBOero llil1tppa B l1Hq>OpMau110HHOli qacTH KOMaH.ZJ;hl. l.1cnomrneT 3TY 

KOMaH;ny 6JIOIC E NJJ w PA • ITO HOMepy IOJIJaBTOMaTa C COOTB8TCTBYIOll\0rO 

6yqiepa cqnThlBalOTCfl aaperJIICTPl1POBaHHhl6 Ollil16Kl1 onepaTopa 11Jil:I l:13Mepl:I

T0JII,HOll annapaTyp;,1 l1 pacneqaTh!BalOTCf! Ha llil:lpOKOq>OpMaTHOM neqaTaIO

ll\8M ycTpoticTBe. 

Kor,l.{a OKOHqaT pa6oTy Bee nonyaBTOMaThl l1Jil1 C5y.1{eT BKJIIOqcH COOT

BeTCTBYIO!l\l1Li KJIIOq K3Y,, paooTaeT 6JIOK E NJJW ' KOTOphIVJ aanncwmeT K8-

TUJIOr co6blTl1it Ha q11cn0By10 neHTY 11 pacneqaTh!BaeT ero. Ha UHM neqa

TaeTcfl ijlpaaa "CBHSI:i OKQHqEJfA". 
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Ilpll Ot{HOBpeMel!l!Oti pa6oTe rrporpaMM rrpOCTpaHCTBeHHOli pe!COHCTpyrc

Ullll C rrporpaMMaMll np11e1.m ll ICOHTPOJ!fl llH(J)Opimunu llMe-eTCH B03MOlKHOCTI, 

npOll0,I(l1TI, IlOJlllhlll l\OHTpOJII, (Ha l1JIOCJWCTl1 11 B npocTpaHCTBe) aa HatieCT

BOM l13MCp8Hl1H C06h1Tl1H. 

IIO,l\Ilporpa1.1Ma MS TGM H8.ltailJll1BaeT l1Hgl0p!Jal.\l1!0 06 OUil16Kax' 

o6HapylKeHHblX Ha ypOBHe nporpaMM npOCTpaHCTBCl!HOti peHOHCTpy1cu11n. 

5 .2. Coo6ll(emrn onepaTopy 11onyaBTOMaTa 

lllcnom,sya 1t1Me10m11i1cH Ha6op no,l\nporpaMM, "IIAYUlHKA II MOliteT onepa

Tl1BHO o6HapylKl1TI,_ l1 llliclJOPMl1POBaTI, 0\lCPaTopa O .nonymeHHOti' llM OUil16He 

nn11 c6oe annapaTyp1,1. · bhrnaIOT c11Tyau1111, 1wr,l\a onepaTop He MOJKeT 

pa6oTaTI> 113-sa He,l\OCTaTKa 6yq_iepa ,nnH HaKonnemrn (pa6oTaeT M11oro 

IlOJIYaBTOMaToB) l1Jll1 nporpaMMa He 3HaKOMa C saHBJlflCMb!M onepaTopoM 

l!OMepoM (_pl13l1lleCKOro 3KCilepl1MeHTa. B 3TOM cnyllae Ha CBeTOBOM Ta6JIO 

BhlCBClll1BaeTCH g_ipasa "CTOII j 11
, r.ne j - JIOrl1llCCKl1i1 HOMep. npe,l\ynpclK

,l\eHl1H. 

Cnncoic Ollllil60IC, oouapylKl1BaeMhlX nporpaMMaMll B l13MepnTCJII,HOti 

c11cTe1ie, Iii cn11coK npe,l\ynpellt,ne1rntt onepaTopy npli!Be,neH B Ta0nnue I. 

6. nnanor C onepaTopoM 8BM 

B nporpaMMe npe,nycMOTpeHhl coon B paooTe Cl1CTCMbl, ne· ycTpaHHMblC 

B aBTOMaTvllleCi\OM pelKl1Me. 06. 3THX C60HX LI O Cl1Tyau1rnx, Kor;a:a He OOXO'"'." 

,l\llMO BMCUiaTCJII,CTBO onepaTopa (HanpLIMep, OKOHllllJlaCI, MarHllTHUH JICHTa 

,llJlfl HaKOilJICHllfl' He OTLICKLIBaeTCH HylKmi nporpaMMa ICOHTPOJIH LI -~P.) 
,llJlfl ,llaJII,Hetimen pa60Tbl CllCTeMbl, nporpaMMa llH(J)OpMLlpyeT onepaTOpa 

nocpe,nCTBOM HeKOTOpb!X nporpaMMHblX OCTaHOBOB mm pacneqaTb!BaH 

cooTBeTCTBYIOJlll16 y1taaan11H Ha UIIM. lllcnon1,syH 1CJ110q11 K3Y, onepaTop 

MOlKCT npo,nOJllKLITI, pa60TY CLICTeMhl, OTICJl!Olll1TI, OT CllCTCMbl HCICOTOpble 

OJ10Kl1 11m1 BKJl!Olll1TI, .ZJ:OilOJIH'1TeJII,HO, CCJll1 3T01'0 Tpe6y10T 06CTOH'.reJII,CTBa. 

Kmolll1 11 B03MOlKHble OCTaHOBbl on11caHbl B PYKOBO,l\CTBe ,llJlfl pa6oTh! C 

Cl1CTeMOi1. 
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3aKJIIOtl6HHe 

B qieBpaJie-MapTe I970 ro.zta COBM6CTHO c rpynnaMH E.C.RyaHeUOBOU 
1i1 P.M.]e6e.zteBa npoB0,7.tHJiaCI, OllblTHaH 3KCilJiyaTaUHH li13M6pliT6Jll>HO-Bhl
qncJiliTeJihHOro KOMllJI6KCa 11IlOJiyaBTOMaTb1 Ha JIHHHH C BSCM-4 11 • UlaMepH-
JIHCl> 4-JiyqeBHe ,:tC-p B3aliM0,7.t6MCTBHfl Ha q>OTOrpaq>liHX C M6TPOBOM 
Bo.ztopo.ztHoll Ka1.1epu npH HMnyJihce 5 ran/c. UlaMepeHHhle co6HTHH 
c~2500'TpeKoB) 6wnn nponymeHhl qepea Bcp ue11ot1Ky nporpaMM o6pa6oTKH 
PRIT -, THRESH ~ C IU/V.D-llUTOG-RINZ> • tu!CJIO C06b!THM, B KOTO-
phlX 6HJili 06HapyllteHhl Ollili6KH,COCTaBJiffeT z7%. 9TO Ollili6KH Ha OT,7.t6Jll>Hb!X 
TpeKax THna 4005, 4008, I()O, II00. IlpOH3B0,7.tHT8JII,HOCT:Ii 0,7.tHOro llOJiy
aBTOMaTa 11PH pa6oTe onepaTopa 2,5 t1aca cocTaBJIHJia 70-75 TpeKoB. 

C C6HTH6pH I970 ro.zta CHCTeMa Hax0,7.tHTCff B 11POli3B0,7.tCTB8HHOll 
3KC11JiyaTaUH11. IIporpaMMa llC110Jll>3Y6TpH AJl!l o6pa60TKli peayJIDTaTOB 
061.1epa qJOTOrpaq>liM co Bcex ,l.t6MCTBy10mnx B 0U!flUI 11Y3blphKOBblX KaMep. 
IT0,7.tKJIIOtl8HO OKOJIO 20 38.,1'.tatl, OTJIHt1a10mnxcn o6~eMOM li3M6pHeMott HHq>op
MaUHH, paaJilitlHb!Mli KOHCTaHTaMH, anropHTMaMH KOHTPOJIH. ITpOB0,7.tliTCff 
llOJIHblM KOHTpOJih Ha IlJIOCKOCTli, tlTO npliB0,7.tHT K COKpameHHIO BpeMeHH 
oopa6oTKli1 K8.llt,l.tOrO 3Jl6M6HTa COClblTliff li COKpameHHIO Bcero UHKJia o6pa
()OTKli cl>HJil>MOBOM HHq>OpMaUHH. ]lBlilK8HHe llHq>OpMaUHH B CliCTeMe li306pa
lK6HO Ha pliC. 2. Ha pHc.3 rpaq>HtleCKli noKaaaHa ,l(OJIH CBOClO,l(HOro BpeMe
Hli U6HTpaJII,HOro 11poueccopa llPli pa6oTe 8-I2 llOJiyaBTOMaTOB. IlpH 3TOM ' 
HHq>OpMaUHff XOTff ()bl C 0,7.tHOrO llOJiyaBTOMaTa o6pa6aTblBaJiaCI, 110 11porpa1.1-
Me npocTpaHCTB6HHOll peKOHCTPYKUliH C Bb!XO,l(OM Ha OT,l(6Jll>HYIO MarHHTHyro 
Jl8HTy. 

ITpOH3BO,l(HT6JlhHOCTI, 0,7.tHOro nonyaBTOMaTa llOBblCHJiaCh B I,5-2 paaa. 
ITpH 3TOM 3HatlHT6JlhHO COKpaTHJiaCI, ,7.tOJIH nepeMepoB. Ha Ta6JIHU6 2 npH
B6,l(6H nepet16Hl> OlliH60K 1 06HapyllteHHb!X nporpaMMaMli KOHTpOJIH. Ilpli pa -
6oTe C 6yMallCH01l: nepqJOJ16HTOlI 3TH C06b1THH 6blJili ()bl B03Bpall\6Hbl Ha 
11epeMep 110 yKaaaHHblM npHtlHHaM. 

Heo6XO,l(liMO OTM6THTI, TaKllte, tlTO liCilOJll>30BaHlie CHCT6Mb1 Il03BOJiffeT 
coKpamaTh cpoKH 011pe.ztenemm paamrl!Hb1X napa.MeTpOB, Tam1x, Hallpli1Mep, 
KaK IlOJIOllteHHe U8HTpa rpynrrnpoBaHHH H Mepy paa6poca npH li3MepeHHH 
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penepHblX ToqeK, Mepy paa6poca npll ll3MepeHHH TpeKOB H 
. T •.l'.t• 

· SKcnnyaTarurn cnci-eMH noKaaaJia; tITO- np11 xopomo HanaiKeHHoi-i 
pa6oTe Bl:llll!CnHTenhHOii'MamHHli CHCTeMa MO~eT pa60T8Th 6ea onepaTopa 
SBM B Teqemm ~ 6-TH qacoB. 

J{am,Heiin:ee paaBHTHe cHcTeMH npe)'.tnonaraeTCH npoBO.ztHTh no IIyTH 
pacmHpeHHH Haoopa 6nOKOB KOHTpOnH c uenhro COKpameHHH KOnllqecTBa 
OTKaaoB B nporpauuax )'.tanhHeiimett o6pa6oTKH. J{nH aToro HMeeTCH 
p~aepB TaKHX pecypcoB 8BM, KaK BpeMH.UeHTpanhHoro npoueccopa 
(pllc.3) ll BTOpllqHBJI naMHTD. . 
_ B aaKnroqeHHe aBTop BHpa~aeT 6naro.ztapHocTh H.H.roBopyHy aa 

· nocTOHHHllii HHTepec K pa6oTe, P .M .Jie6e,1teBy aa noneaHue o6cy~emrn, 
E.C.KyaHeUoBott H. Been· ee rpynne aa noMomh·B npouecce oTna.ztKH 
CllCTeM!l. 

, I 

I 
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'faomn;a I. C;rncoh 01:rn60K, o6Hapy ,.urnaeMblX nporpaMua1.111 IWHTPOJIH • ... 
,!Ol;Jep 

1lp11 tnrna 01:rn61m TpeoyeMoe ;:i;e:1cT• 
Ocilll6Kl1 Bile oneoaTooa 

I Ol!rn61rn B HOMepe npoem1.1,rn Coo6~11T1 HOBYhl 11H-
mooMaumo I{ nnoe1rn1rn 

3 ½aMepeHO HenpaBHllbHOB Kon11qeCTBO penepoB. ITepeMepHTb penepbl. 
4 Oam6Ka B ua1.1epemrn penepoB \.HBTOtIHo 11epeMep11T1 penepu. 

113MBOBHbl). 
5. !{osJ}-QlH\rlBH'rbl yca;n1rn nneHKIII pa3HblX 3H8KOB 

(rpyOnH omli6Ka B M3N6PBHH11; HBCOOTBBTCT-
13110 f!O!Hl/\1\8 3TanOIIHblX 11 l13M8pBHHblX pene- ITepeMepHTh perrepbl. 
poll), 

6 11e,n;onycT111:1;,111 paaopoc ·ro1<e1t 110. TpeKe JlopeMepUTb TpeK 

7 ITplll crnaZUBBHlll1 TpCKa Bbl6porneHa e~o 
nepBaH TOl¾Ka llepeMepl1Tb ·rpeK 

8 i3 rrpouecce crna11m.rlaH111R ·rneKa Bueipoweno 
ooar,UJe 2-x ·ro1<eK • Ilepe:.mpl-lTb ·.rpeK 

9 JcTanOCI, l.lBHI,lll0 2-x rrpoeKUHH TpeKa; 
110B'1'0IJH!l'l'CR HOMepa TpBKOB i HBT perrepOB ITepeMepllTI, COOb!Tlle 

IO lieT napa1,1vrpoB .a;nR y1maaHHoro HOMepa UoBTOpl1TI, onepa~l1ID, 
aa,na q11 YKB38HHJID Ha Ta5no 

Il 1!.mrna v1a1.wpe1moro co6bITllH 6on1,U1e ,n;onyc-
TilMO~i ITepeuepll!Tb COOb!Tlle 

I2 OU111161m B DopMaTe cnyJKe611oi1 l1H(l)OpMau1111 IToBTOPl1TI, cnyJKe6HyID 
K C 00 b!T l1 l~ 1rn(!iop1.rnumo. 

I4 06Hapy.':tBHO 6om,we 2-x TOJKABCTBeHHUX 
nao 1WOD7111HBT IIeoeMeOll!Tl> 'l'PBK 

I5 • Cooil 8,t3:!l i!pl1 OOl.ICHe C BHBlllHllMl1 H8KOill1Te- IIepeMepHTI, TpeK, 
R~MJ,I COOblTl1B 

I7 OUlt!OliJ. B t;_lOPILTC ll3L!,;pBHl1fl xapaKTepm,Ix ITepeMepllTb xapaKTer 
T01<3K HHB TOtIKl1 

:1pe,nynpeJK;llBHllfl orrepaTopy ( 11CTOII I 11 ) 

llpv!tIHIIB neMCTB1'1$ .onepaTopa net1CTBHB onepa-
38 rron:v a3TOM8TOM Tooa Ha 8BM 

I HeT T8.'JJil11J.l:l trapm.leTpOB Ha ncex rronyaBTOMa- IIonblTBTI,Cfl o6no-
3 a.Z1a 1<11 : . T8X HB1<8Tl> paooTy C Bl1TI, rrporpaMMY r) 'I' ('-{ll'f"' •r '"CR C 'I)]• KOM8H,l\H BKRIDtIBH11H, c ~pyroro yqacTKa ~ 1- ,~ .~ vl.Od,J.1 °J. !11 J t 

0 CJO~ np~ 3S1UCll Ha ].;\Jl 
l,1£. 

B) HenpallV.,1bttaaK, 11p11 ITOBTOpl1Tb EOMan,n;y IIonyqllTI, HOByID 
B!lO~C JWO ,:.IOTllOB C Ha1<ana paooTu. K./:. '-!Y. . , 

r) Htl .3i,Jb1Wa i-:JliJ'l paa Coo6~11TI, 00 3TOM B1tnro1<11T1, Knmq KI. 
p:;;aomrn J3llO.lJ.B Hapa- onepaTopy Ha 8Br.l. 
J,leTOOB C 'LY. IlOBTODll!Tb l{OM8HJ\Y K7. 

3 Ila pa(ioqer:. IIOJIC :.!F3 HeT Pa6oTa nonyaBTOMBTB 
UOCTU AJIR !IUKOI1~0!1J,lfl H8B03~0ZHB 6ea OT-
,H'.PofH.,a;i.111; c aToro no- KllE'l!eHllH Apyrnx no-
JI/ aB·r 01.mTa. ll'/BllTO!AaTOB. 
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" 
Ta6mn~a 3. HmpopMal.\MH OT onepaTopa nonyaBTOLiaTa 

• 
I. Koop,nMHaTM TQqKM TpeKa 

45 43 40 39 2I 20 !7 I6 I 

HoMep )/ -Koop,n~maTa X -KOOp,nMHaTa 
ITYOCa 

2. KoMatt,nM onepaTopa 

45 43 40 37 36 25 24 13 I2 I Ilpm1eqaaee 

N~ n/a I N~ ::men ~ - 0007 Haqano HOBoro ,rncnepm.ieHTa 

/12 n/a I - - 00!2 BKnroqeHHe n/a B CHCTeMy 

N~ n/a I WHrpp - OOII KoHel.\ pa6oTu n/a onep. 

I -- - 003! KoHel.\ pa60Tli CHCT8Mli 

N~ n/a I I K 0004 K 3aqepKHYTI> TpeK I npoeKI.\HH l 

II~. n/a I . - K 0005 3aqepKHYTI> npoeKI.\Hro K 

JI~ n/a I - - 0006 3aqepKHyTI> TeKy~ee C06liTHe 

JI~ n/a I - - 0002 KOH8!.\ H3MepeHHH C06liTHH 
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