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MHOrOKaHan:DHble l'ISMep!r'ITe.1l:DHble Clr'ICT8Mlll ("MHOrOKaHan:DHb18 

aHanH3aTOpb1" /!/), rrp!r'IM8HH8Mble B SKCrrepHMeHTa.1l:DHOn H~epHon 

Wl'I3HKe rrpH npoBe~eHHH crreKTPOMeTpHqecKHX H ~pyrHx Hcc.ne~oBaHH~, 

IT08B0.1IHIDT B Te~eHH8 HeCK0.1l:DKHX ~aCOB H.1IH MHHYT no~y~HT:D 

HHWOPM~ID B BH~e MHOrlr'lx TbiCHq qHce.n. B TaKHX CHCTeMax 

l'I3MepH8Mbl8 Be.nHqHHbl ITO~BepraiOTCH 1\BaHTOBa.HHID lr'l KO~HpOBaHJIIID. 

B COOTB8TCTBHH C KO~OM B SaiTOMHHaromeM ycTponcTBe Bbi6HpaeTCH 

a~pec H.1ll'I 11 KaHan11 H ocymeCTB.1IHeTCH 11 0TCqeT 11 - HSMeHeHHe 

co~epmamerocH ql'!c.na Ha I. qlr'IC.1IO KaHa.nOB ~OCTHraeT ra3- ro4 
H 6o.nee, B KaHane - ~0 !04 - !o5 OTcqeTOB. Peay.n:DTaTbl l'ISMepe

HHn no~BepraroTcH .norHqecKon, a HHor~a III MaTeMaTH~ecKon 

ncpepa60TKe, OCHOBHaH ~e.n:D KOTOpO~ - no.nyqHTL Ha BbiXO~e Cl'ICT8Mbl 

(BhlB6CT!r'l lr'IS CHCTeMU) ~aHHble B BH~e, y~06HOM ~.1IH ~a.1l:DHenmero 

HCIT0.1IL30BaHHH: npHHHTHH onpe~e.neHHOrO pemeHHH H.1IH ~a.1ILHenmen 

o6pa6oTKH. Eo.n:omon o6~eM H c.nomHOCT:D no.nyqaeMon HH~OPMauHH 

o6yC.1IOBH.1IH He06XO~HMOCT:D aBTOMaTHS~HH BHBO~a ~aHHHX H BC6 

6o.nee lliHpOKOe HCIT0.1l:D30BaHH8 YHHBepcanLHbiX Bblql'IC.1IHT6.1ILHbiX MamHH. 
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Oco~eHHOCT~ fiOCTpOeH~H ~ ~CHOnb30BaHHH TaKHX H3M8pHTen:OHHX 

CHCTeM, a TaKme HeKOTOpHe orpaHHqeHHH BuqHCnHTen:OHHX MamHH nep

BHX BafiYCKOB, npHBenH K lliHpOKOMJ npHM6H6HHID M8TO~OB B~BO~a 

pesynbTaTOB HSMepeHHM C sanHCbiD Ha HOCHTenax, ~onyCKaromHX 

~onrOBpeMeHHOe XpaHeHHe, TpaHCnOpTHpOBKY H nocne~y~~H~ BBO~ ~aH

HNX B MamHH~. PaSBHTHe STHX M8TO~OB npM06peno OC06yro BaEHOCTb 

B CBHSH C TeM, qTQ B~BO~ ~aHHNX H BBO~ HX B MaillHHY OKasanCH 

Haz6onee Me~neHH~, rpOMOS~KHM H HaHMeHee H~emHHM 3B8HOM B 

o6~eM KOMnneKce nonyqeHHH H o6pa60TKH sKcnepHMeHT~nDHO~ HHWOp

Ma~MM. 

AKTyanbHOCTb S~aqH aBTOMaTHS~HM BMBO~a M 06pa60TKH 

sKcnepHMeHTanbHon HHWOPMauHH oTueqanacb M paHee. BMecTe c TeM 

B nMTepaType OTCYTCTByeT CMCT8MaTH3MpOBaHH08 paCCMOTpeHH8 

BOnpOCOB BblBO~a SKCnepHM8HTan:OIIHX ~aHHbiX H CBHSH MHOrOKaHM:OHh!X 

M3M8pHT83CHbiX CHCTBM C 06pa6aThlBaiD~HMH MalliMHaMH. B HaCTOH~eM 

pa60T6 MaTepManhl no STHM aKTyan:OHhlM BOTipOCaM CHCTeMaTH3HpOBaHU 

H paCCMOTpeHbl C onpe~eneHH~ ll03H~Hn C yqeTOM cne~H<lJMKH 

aBTOMaTMaauHH <lJHsHqeCKOrO SKCnepMM6HTa. 
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I. 1/eTOJIH nveJICTBBJieHHR H BHBO.JIB. JB.HHHX 
Jf3 MHOTOKB.HBJII>HilX lf31.!f!TJifTeJIJ,HEJX 

CHCTeJI 

l. AJIH ::mcnepMM6H'la.7111HliX 38,11;aq :B OOJiaCTH H;D;6pHOR <l1H3HKH 

xapaKTepHO HaKOllJI6HH6 ~OCTaTO~HOA ~JIH CTaTHCTHqaCKO~ OU6HKM 

MH~OpM~MM. npyro~ OC066HHOCT:&ID H:BJIH6TCH ITOMCK ycJIOBH~ ycnemHOrO 

npo:se~eHHH SKCnepHM6HTa. Ha HaCTOH~6M STane aBTOMaTH88UHH 

aKcnepMM6HTa e~e Heo6xo~MMO Henocpe~CTBeHHoe yqacTHe onepaTopa 

c ero cnoco6HOCT:&ID oueHH:BaT:& MH~opMauMro, nonyqaeMyro·B npouecce 

8KCnepMM6HTa. 

nnH CJIO~H@X M3M8PHT6JI:&HO-MH~OpMauHOHHUX CHCT6M ~epaoA 

WM3MKM, :s ynpa:sneHMM KOTOphlMM yqacT:syeT onepaTop, npMcy~Me STMM 

Cl1CT6MaM :BbiCORMe xapaRTepHCTHKH (CROpOCT:& llOJiyqeHHH ~aHHbtX, 

TOqHOCTD M T.rr.) MoryT 6~T:& :B 3Ha~T6n:&Hon Mepe noTepHHbl, 6CJIH 

npMM6H6HO BhlXO~HOe ycTpO~CTBO, H6~0CTaToqHQ yqMTbiBaiD~ee OC066HHQ

CTM M B03MO~HOCTM qeJIOBeRa (OC066HHOCTH M CROpOCT:& :BOCllpHHTHH, 

BpeMH peaKUMM, o6l!eM 11 onepaTMBHO~ naMHTH" qeJioBeRa, B03MO~HOCT:& 

omM60K cy6l!eKTMBHoro xapaKTepa). ~cnon:&syeMHe MeTO~bl npe~cTa:sne

HMH pesyJIDTaTOB M3M6p8HHH ~O~Hbl COOTB8TCTBOBaT:& M TO~ poJIM, KOTO· 

paH OTBO~MTCH OnepaTOpy B 06~eM SRCnepHM6HTaJI:&HOM ROMITJI6KC6: 

Ha6niD~6HH6 sa XO~OM SKCnepHM8HTa, CqHTbl:BaHH6 H 3afiHC:& peayn:&Ta

TOB, oueHKa MnH onepaTMBHaH o6pa6oTKa nonyqaeMbiX ~aHHbiX, HsMeHe

HMe rrapaMeTpOB HJIM nporpaMMbl M3MepeHH~, ynpaBJI8HH6 SKCnepHM8HTOM 

Ha OCHOB8 rronyqeHHbiX B XO~e SRCnepHM6HTa ~aHHbiX H T.~. 

Pa60Tbl B o6naCTM MH~6H6PHO~ llCHXOJIOrHM llO~TBep~aiDT, qTQ 

peaRUHH onepaTopa npH donee npOCTOM aJIWaBHT6 Bblpa6aTb!Ba6TCH 

6ucTpee M c MeH:&me~ omH6Ro~. no~aBnHromyro qacT:& HHWOPM~H 

onepaTop nonyqaeT BMsyan:&Ho: B BH~e 3HaROB HJIH rpawMqecKHX 
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~306p~eH~M. ~nH B~SyanDHOrO BOCITP~HT~H ~3M8HHIDmHXCH ~aHHhlX 

np~MeHH8TCH Ha~6onee npOCTO~ ~3 B03MOmHhlX an~aB~TOB: ~~~p~ H 

~~rypbl ~n~ ~BeTOBHe c~rHaJrbl /2/. 
llp~ npOCTOM an~aB~Te, CBO~CTB8HHOM ~~~paM, ~aHH~e B B~~e 

~I1~pOBOrO T8KCTa (~~~pone'tlaTJ:,, ITOita3aH~H ~H~pOBOrO ~H~~KaTOpa) 

npe~CTaBneH~ onepaTopy B H~6onee KOHKP8THOM ~ TO'llHOM ~OpMe 

~ :Bbl3~BaiDT M8HDill8 Oill:l100K npH CtiHT~BaHHH. llpOCTefttmHe M8TO;n~ 

rrpe~CTa:BneH~H ~H~pOBOM ~H~OpM~~~ HCITOnDSYIDT e~HHHtiHYID C~TeMy 

cq~cneHHH. HaXO~HT np~M8H8H~e IT03~~l10HHaH CHMBOnY!Ra (~BOHtiHaH, 

~ecHT~tiHaH, ;nBO~'tlHo-~ecHTHtiHaH H T.;n.). Ha~6onee y;no6Ho ~nH 

BOCITpHHTHH onepaTOpa npe;ncTaBneHHe pesynDTaTOB B o6merrpHHHTOM 

IT03~~HOHHOftt ~eCHTH'llHOM CHCTeMe CtiHCneHHH. Ms-sa OC006HHOCTeftt 

BOCITPHHTHH qenOBeKa npe~CTanneHHe ::mcnepHM8HTanDHOM HHQJOPM~H~ 

B B~~e MHOmecTBa ~HWP HnH 3HaKOB, no~pOOHO ~ TOtiHO OTp~arom~x 

Bee ~3MeHeH~H, 3aTpy;nHH8T O~CTpyro o~eHKY o6met1: KapT~Hbl ~nH 

T8H~8H~!.1H !.13M8H8Hliftt H3MepH8M~ B8m'l"l!J.1H. B TaK1!1X cnyqaf!X Ilpli1M8HHIOT 

Hlibl8 M8TO~bl rrpe~CTaBneH~H. 

rpa~H1.!8CK08 rrpe~CTaBneH~e pesynDTaTOB M3Mep8HHH (Haiip1!1Mep, 

r~CTOrpaMMa CITeKTpa pacnpe;neneH~H no O~HOMY ~nH H8CKOnDKHM 

napaMeTpaM /!/) OTn~qaeTCH 3Hati~T8nDII0 60nDill8t1: HarnH;nHOCTDID 

~ nos:BonHeT 6blcTpo o~eH~TD KatieCTBeHHyro cTopoHy pesynDTaTOB. 

llonom~TenMrb!e cBolttcTBa rpa~~qec1coro rrpe~cTa:Rnemm TepHDT cBoe 

3Hati8H~e !1pH 3Hati~T8nDH~ 110TOKax 111!HpOpMa~~li1, KOr~a Tpe6yromaHCH 

nnoma;ni. ~nH pasMemeH:l1H. VT BpeMH Ha6mo;neH:l1H (Bocrrp:11HT:11H) 

qpesuepHO ynen!.1tii!1BaiDTCH. Tpy~HOCT~ TOtiHOrO CtiHTbiBaHii1H l.1 o6pa6oT

KJ.1 rpacp1!1tieCKoi-1 I1H<J?opMa~r.m orrpe~en11n1.1 umpoKoe rrpHMeneHii18 rrpC.I\CTan

neH~H 3KCnep:11M8HTanDHhlX ~aHHhlX B 3HaKOBOftt ~ KO;nOBOM ~OpMax. 
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He06XO~HMOCT:O B nocne~Heit WOPM8 npe~CTaBneHMH CBH3aHa C npM

M8H8HH8M MaillHHHO~ (aBTOMaTHqecKOM) o6pa60TKH. 

B paCioTe /3/ 06CYJ!t~aeTCH ITOHHTMe KH,ll;HKaUKH. ITOCTOHI-IHOM 

HH~:LI!Itau:~~~e!i! Ha3b1Ba8TCH saperHCTpHpOBaiiHaH B B:Lil~e ~OityMeHTan:OHOM 

san:~~~c:~~~ (Ha 6yuare, KHHonneHKe :~~~ T.n.) MHWOPM~H, a nepeMeH

HOM - Bp8M6HHaH MH~:L~~KauHH (B TeqeHH6 Herrpo~on~:L~~Ten:OHOrO BpeMe

HM, HanpHMep, H6CKOn:OKHX MHHyT). nnH BHSyan:OHOrO C~eMa ~aHHhlX 

xapaKT8pHa nepeM8HHaH MH~HKauMH. IlOCTOHHHaH HH~HKauMH H806XO~M

Ma np:~~~ BbiBo~e 6on:oumx o6~eMOB HHWOPMauHM c uen:oro ~an:oHettruero 

HCITOR:030BaHMH (oopaCiOTKH). naHHble perHCTpMpyiOTCH Ha KaKOM

RMOO HOCHTene B WOpMe, np:~~~ro~HOM ~nH ~nHTen:oHoro xpaHeHHH M 

nocne~yro~ero BOCllpHHTHH - BH3yaR:OHOrO HnM aBTOMaTHqeCKOro. 

IlpM ~an:OH8i1lll6M M3RO~emm T6pM11H 11 HH;zi;HKauHH11 oy;n;eT MCITOn:OSOBaH 

m1ru:o B CMblcne BToporo onpe~eneHHR, a TepMHH "per:~~~cTpar.vm" -

B CMblCne nepBOrO orrpe;n;enemm. B COOTB8TCTBHH C 3THM HH,ll;HKaTOpOM 

HaSblBa8TCH ycTpOitCTBO ;D;RH Bp8M8HH0 \1 HH;zi;IIIKauHM, a perHCTpaTOpOM 

(perHCTpHpyiOIIU"'M ycTpOitCTBOM) - ycTpOlii:CTBO ;D;Rfl ;zi;OKyMeHTan:OHOM 

sarrHCH MHWOpMaUMH , n sHaKOBolii:, rpaw:~~~qecKolii: Mnlil Ko;n;onolii: WOPMax • 

.fcTpMICTDa C HeBM;zi;HMOM (Hey;n;OOHOH ,z(RH BHSyan:OHOrO cqHTb!DaHHH) 

sarrHC:OIO MOryT CibiT:O OTH6C8Hbl K 3aTIOJI,fi1HaiOII\MM ycTpOHCTBaM 

(HaKOITMTenRM). 

2. MeTo;n;:~~~xa rrpoBe;n;eHMH WMSMqecKoro sKcnepMMeHTa qacTo 

OCHOBb!BaeTCH Ha l!ICTIOJI:080BaHMH Brtsyan:OHOM liiH;zi;HitaiJ;MH 

;n;aHHbDC , HaKaiiJIHBaeMhlX B rrpouecce vi3MepeHHM • I103TOMY B COCTaB 

!.!IIOrOKaHan:OHhlX LIJ3MepwreJI:OHhiX CHCT8M BltniOliaiOT pa3H006pa3Hble 

ycTpO tiCTBa V!H~~mauHH . nnH 8TLIJX u,eneiii np!.1M8HHIOT CB.8T0Bbl8 TaOJIO 

( It13 rrpocTeJii:mHX ;zi;ByxiT03!.1ll,J.10HIIbiX ycTpDlii:CTB C JiaMTiaMLIJ LIJH;D;MK~M), 
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l!all\8 BCero IlOCTpOeHHble C }!CflOJI:030B8JUf6M Il0311~HOHHOM CHMBOJIHKH 

HJIH e~HHH't!HO~ CHCT8Mbl CqJilCJieHHH. M3 BCero MHOrOo6pa311fl 113B8CT

HhlX ycTpO~CTB ~H~pOBO~ HH~HK~HH /4/ HaHOOJiee y~OOHbl ycTpofi

CTBa, B KOTOphlX 3arOTOBJ18HH08 H306pameHH8 ~eCHTHl!HOM ~H~phl 

HH~H~HpyeTCH C IlOCTynJiaHH8M 8Jl8KTpHl!8CKOrO CHrHana Ha onpe~e

Jl8HHbin :sxo~ (HanpHMep, HH~HKaTopb! TJieiO!l\ero paspH~a MH-I /5/). 
Eon:omHMH :sosMo~HOCTHMH oon~aroT sneKTPOHHo-nyqe:sble Tpy6KH c 

MaCKOH (MaTpH~efi) ~Jlff H306pamaeMhlX 3HaKOB. TaKH8 Tpy6KH 

( THna 11XapaKTpOH 11
) I103BOJI ffiOT BblBO~HT:& HH!flOPM8.!.\lUO B BH~e 

an~aBHTHO-~H~pOBbcr T8KCTOB, CTpaHH~aMH /6/, HanpHMep, TIO 

I28 x I28 sHaKOB Ha sKpaHe c ~HaMeTpoM IS eM. Ws:secTHO HecKon:o

KO pa3HOBMI;nHOCTeM TaKHX Tpy60I\ /6-9/. Cyri\8CTB8HHO npo~e 

3HaKOCHHT83Hpyro~He ~H~p0Bhl8 HH;nHI~aTOphl (M03al1l!Hhl8 Ta6no, 

3Jl8KTpOJIIOMHH8C~eHTHbl8 HH~HI\aTOpbi IlOJIOCKOBOrO Tl1Ila /10/ M T. ~.), 

~Jlff KOTOphlX KO~OBble CHrHaJihl npeo6pasyiOTCH B H306pameHH8 

3HaKOB np11 I10MOIIU1 JIOrVIqeCKJIJX CX8M. M3B8CTHbl IlplilM8pbl HCI10JI:030-

BaHlllfl l1H~HKaTOpOB I1VIUlY!l\8rO Tlllrra (HanplllMep, SJieKTpOHHO-JIYtJ:8BhlX 

Tpy6oK), B KOTOpb!X }1CI10Jl:03Y8TCH ynpaBJIH8M06 nepeM6!1\6HM6 Jiyqa, 

CB8TOBOrO TiffTHa Ha 3KpaHe. nnff ~OpMHpOBaHHff M306pa~eHHH 

3HaKa Ha 3KpaHe rrpHM8HHIOT CITG~lllaJI:OHbl8 CX6Mbl, HarrpHMepl /II ,12/. 

l13-3a OTHOCJIJT8Jl:OHOJ..1 CJIOJKHOCTJIJ ITOCJ18~HH8 YCT!)OMCTBa 1!8 HaillJIH 

UlHpOKOrO rrpHM8H8 HHH B CI18~!1aJIH3Hpo:saHHblX l13M8pHT8Jl:OHb!X CHCTe

Max, O~HaKo.noJiy'IaiOT npl1M8H8Hl18 B CHCT8Max C Bbl'IHCJll1T8JI:OHhlMH 

MaillHHa.MH H HHcJ?OpMa~L'!OHHhlX C!1CT8Max /I3/ . 
YcTpOMCTBa HH;nHK~:VI!t1 ;naHHhlX B rpatlJHqeCKOti ~OpMe CTaJIH 

npai~Tlil'I8CKH H8 0T1>8MJI8MOM tJ:aCT:&IO MHOrOKaHaJilJHblX l13M8pHT8Jl:OHblX 

Cl1CT8M . TioJiyqaeMble Ha 3KpaHe 3Jl8KTpOHHO-JiytJ:enoH Tpy6Kl1 !1306pa

JK8HHH CTI8KTpa (JIHH8i1H08 , TOqeqHo- pacTpOB08 , l130M8TpHqecK08 11JIH 
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MHorouepHoe) nosBonaeT npe~cTaB~Tn B HarnR~Hoa ~pue onepaT~BHYID 

~H~OpM~HID 0 XO~e H peaynnTaTax H8MepeHH~. MeTO~~ rpa~HqecKO~ 

HH~HK~HH npo~on~aroT pa8BHBaTnCH (~so6p~6HH6 ~B8TH06, CTepeo

CKQfiHqeCKOe H T.~.) /!4,!5,!6/. 8HaqeHH8 STRX M8TO~OB B03pa

CTaeT C ycnO~H6HH6M SKCIT8pHM8HTanDH0~ HH~OpM~HH H OTKpHBan~-

· MHCH B08MO~HOCTHMH npHM8H8HHH BuqHcnHTenDHUX MamHH ~nH onepa

THBHOn o6pa60TKH H npe~CTaBn6HHH pesynnTaTOB (CM.HH~e). 

0~HO H3 OCHOBH~ orpaHMq8HHH pa~a nepB~ MHOrOKaHannHNX 

aHanHsaTOpOB 6HnO CBH3aHO C OTCYTCTFH8M aBTOMaTHqecKHX ycTponcTB 

~nH B~O~a H perHCTp~HH pesynnTaTOB H3M6p6HHH. naHHN8 ITOKa

HannHO BNBO~HnHCD onepaTOpOM M CITHCNBanHCn C MH~HKaTOpOB. 

8TO rrpHBO~HnO K M8H86 3~8KTHBHOMJ HOITOnD30BaHHID 06opy~OBaHHH 

H3-3a HH3KOH npOH3BO~HT8nDHOCTH pyqHoro BNBO~a (MHOrHe C8KyH

~~ Ha I KaHan) H rrpHCY~X onepaTopy cy6~6KTHBHNX OillH60K. 

MMeHHO rrosTOMY rrepB~e npoMNWneHH~e IOD-KaHannHHe aHanHaaTop~, 

He HMero~e ycTpOHCTB ~nH ~OKYM8HTanDHOH aarrHCH peaynnTaTOB, 

Brrocne~CTBHH 6~nH ~oooopy~OBaHH TaKHMH YCTPOHCTBaMH /!7,!8/. 

B COCTaB6 COBpeMeHHUX aHanH3aTOpOB C qHcnOM KaHanOB nop~Ka 

102 - 103 , KaK npaBHnO, rrpe~yCMOTpeHO o6opy~OBaHH6 ~nH aBTOMa

THqeCKOrO BhlBO~a H perHCTp~HH ~aHHNX. HanHqHe aBTOMaTHqeCKOH 

perHCTP~HH (aHaKOBOH, rpa~HqecKOH HnH KO~OBOH) pesynnTaTOB 

H3M8p8HHH ~aeT OCHOBaHH6 OTH6CTH 3TH MHOrOKaHannHN6 aHanH3aTo

phl K Knaccy perHCTpHpyro~X aBTOMaTHqeCKHX H3M8pHTennHNX npH

OOpOB. 

ilpHM6HR6MH6 M6TO~H rrpe~CTaBneHHR ~aHHHX Henocpe~CTB6HHO CBR· 

36HH C M6TO~HKOa H HM6D~HMHCR T8XHH48CKHMH Cp8ACTB6MH 06pa60TKH 

(pyqHafl o6pa60TKa, cne~HanH3HpOBaHHN6 B~qHcnHT6nDHhl6 YCTpott

CTBa, B~qHcnHTennH~e MamHHN). B XO~e 3KCnepHM6HTa Hepe~KO 
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HGOOXO;LJ;MMbl pa3JIMtiHbl8 MGTO;LJ;bl npe;n;cTa:BJIGHMfi ;LJ;aHHb!X B QJOpMe, 

rrpMrO;LJ;HOH ;LJ;JIH rrpe;n;BapMT8JlnHOM o6pa60TKM, MJIM 0~8HKM (rpa~MKM, 

~m}Jp0Bbl8 ;n;aHHbl8 M T • IT •), MJIM ;LJ;JIH ITOCJie;LJ;yiOll(eti ITOJIHOH o6pa60TICM 

(UM~ponetraTn, rrep~OpMpOBaHMe, MarHMTHaH sarrMCn M T.n.). 8TO 

Tpe6yeT rrpMM8H8HMH ~enoro KOMITJI8KCa pa3JIM't!Hb!X Bb!BO;LJ;HLIX ycTpOtiar:B. 

PeayJinTaTbl M3M8p8HHti Bb!BO;LJ;HTCfi BO Bp8Mfi rrpo;n;on~a!Oll(8rOCH 

MHOr!tle T.IaCbl vlJIM CYTKM q)l13Mti8CKOrO SitcrrepMM8HTa (B rrayaax M8JK;n;Y 

OTHOCMT8JlnHO HerrpO;LJ;OJI~MT8JlnHbiMM 3a.MepaMH), a 06pa6aTb!BaiOTCfi 

B XO;LJ;e Mml ITOCJI8 OKOHtiaHHfi 8KCIIepHM8HTa. 0TCIO;LJ;a Bb!TeKaiOT 

CIT8~1i! <lJM't!8CICM8 Tpe60BaHMfi K Ha;LJ;GlKHOCTH M CKOpOCTM perMCTpaUMM 

pesyJinTaTOB lti3MepeHMti. *) HarrpHMep, MOJ!tHO C't!MTaTn, 't!TO CKOpOCTD 

Bb!BO;LJ;a y;n;OBJI8TBOpMT8JlnHa, 8CJIM Bp8Mfi, 3aTpa'tli/1Baer.we Ha BbiBO;LJ;, 

He rrpeBbill!aeT 5-IO% BpeMeHM M3MepeHMLt. Tor;n;a rrpM npeMeHax KaJK;noro 

sru~epa 30-60 MHH CKOpOCTn Bb!BO;LJ;a, B 3a:BMCHMOCTH OT qHCJia 

KaHaJIOB aHaJIM3aTopa IOQ MJIM 4000, COOTB8TCTB8HHO, He ;LJ;OJl~Ha 

6b!Tn MeHnwe 30 11 I200 KaHanoB sa MHHYTY· 

*) 
B ysKOCTI8UMaJIM3MpOBaHHhiX M3M8PHT8JlnHhiX CMCTeMax He 

HaxO;LJ;fiT npMM8H8HHR MCIT0Jln3Y8Mhl8 B BblqMCJIMT8JlnHb!X MaiDMHax 

M8TO;nbl, T8KMe, KaK 6b!CTPb!Li nepe6poc lllH~OPM~HM BO BH8lllHIIlLt 

HaKorrMTenn ;n;nR rrocne;n;yromero 6onee Me;n;neHHoro Bb!Bo;n;a, 

opraHM3auMH napaJIJI8JlnHOM pa60Thl H8CKOJinKHX BhiBO;LJ;HhiX 
ycTpOtiCTB C O;LJ;HHM aanm.n'!HaiOll(MM YCTPOtiCTBOM, M8TO;LJ;bl paa;n;e-
JI8HMH BP8M8HM M T.;n;., KOTOpb!e IT03BOJifi!OT B M3B8CTHOti Mepe 

CKOMII8HCMPOBaTn H8~0CTaTOqHQ BhiCOKOe 6b!CTPO~etiCTBH8 

Bb!BO;nHb!X ycTpO~CTB. llOSTOMY Hepe;n;KO B03HIIlKaiOll(aJl ;nMcrrponop

~lllH B CKOpOCTl~ pa60Tbl SJI8KTpOHHb!X M3M8PMT8JlnHO-OCipa6aTb!BaiO
ll(lllX Ill Bb!BO;LJ;Hb!X (perMCTpMpyiOll(HX) ycTpOtiCTB Henocpe;n;CTB8HHO 

npMBO;nMT IC 3aM8;LJ;JI8Hii!IO BCero lil3M8pMT8JlnHO-HHclJOpMauHOHHOrO 
KOMITJIGKCa cQH3M't!8CKOrO SKCIT8pMM8HTa. 
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3. MeTO:U.bl aHaKoBo~ perHCTPauliU1, McrroJr:&ayeMue n aBTOMaTH

qecKHX rreqaTa!Oll\HX YCTPO~CTBax, II03BOJifliOT aacpHKCk!POBaTD ;ll;OKyMeH

TaJI:OHO HHcpOpMa~H!O B y;no6HOM J{Jlfl orrepaTopa clJopMe 3HaKOBOrO li!JIVI 

~HcppoBoro TaKeTa. ITe'tlaTaiDmHe ycTpoticTBa xaprutTepHayroTcfl, 

rrpel!t;ne BCero, CKOPOCT:OIO IIe'tlaTaHHH - ItOJ!H'tl80TJ30M 3HaKOB l!JJIH 

3HaKOBbiX CTPOK, · KOTOpbie MoryT 6blT:O OTIIe'tlaTa~H sa e;ZJ.l1HH~Y 

BpeMeHH, HanpHMep, sa I MHHYTY; mHpli!How (~opMaToM) ~e'tlaTll! - Ko

JmqeoTBOM II03ll!~li!H HJIIII 3HaKOB, IIe'tlaTaOMh!X B CTpOKe (IIIJI!tl Ha CTpa

Hlll~e); KOJIH'tl8CTBOM l1pli!M6Hfl0Mb!X TipH IIe'tlaTH 3HaKOB (~HQJpbl, 6yKBbi, 

CHMBOJI.bl) /!9, 20, 2!/. 

B Hali!<50Jiee M8J{JI8HHO J{8HOTBY!Oll\HX MexaHll!'tl8CKli!X rre'tlaTaJOll\li!X 

ycTpOHCTBax o noone;noBaTeJI:OHhlM B.bl6opoM ne'tlaTaeMoro sHaKa 

Ka.JKJ{OH II03H~li!H rrpo~eOO Tie'tlaTH B IIpHHI.U'IIIe OOCTOHT 1.13 TeX JKe 

orrepa~ti, 't!TO H B IIHillYJl\6H MaiDHHKe. 8JieKTpoyrrpaBJifl8M.bl6 IIHIDYll\!.16 

MaillHHKH /22/ OCl60l18't!HBaJOT aBTOMaTH'tl6CKOe IIe'tlaTaHHe CO CKOpOCT:O!O 

;1{0 400-600 3HaKOB B MHHyTy. ITpHMepHO TaKHMH JKe XapaKTepHOTHKaMH 

06JiaJ{aJOT T6JierpaclJHbi6 anrrapaTbi (TeJieTatirr.bl), KOHOTPYKUll!fl KOTOp.blX 

OJ{HaKO CJ!OJKHee /23/. B rre'tlaTaJOll\HX yoTpOHCTBax IDTaHrOBoro THTia 

rrpH ua<5ope 3HaKOB rrepeMemaroTcfl lliTaHrH o JIHTepaMH, a rre'tlaTaHHe 

Boex sHaKOB CTPOKH rrpoHcxo;nHT o;nHoBpeMeHHO. TaKHe yoTpo~CTBa 

rrpH illHpHH6 ITe'tlaTH ;1{0 !2 3HaKOB o6ecne't!HBaiDT IIO'tlaTaHHO CO 

CKOpOCT:OIO ;1{0 400 CTpOK/MHH (4800 3HaKOB/MHH ) /2!/. 8TH 

ycTpOHCTBa paHee illHPOKO IIpHMOHHJIHC:O B MaiDHHax-Ta6yJIHTOpax. 

~J!H aBTOMaTH3a~HH. BbiBO~a peayJI:OTaTOB H3MepeHHH 1.13 

MHOrOKaHaJI:OHbiX aHaJIH3aTOpOB HamJIH npHMeHeHHe, npeJK;ne BCero, 

HaH60JI88 ~OCTYITHbiO H OCB08HH.bl8 rrpOM.blillJieHHOCT:OIO ycTpOHCTBa 

c rrocne;noBaTeJI:OHbiM Bbi6opoM 1.1 rre'tlaTaHHeM s HaKOB: TeneTaHIIbi, 

HarrpHMep, THna PTA 1-1 CTA /24,25,26/, sneKTP0<1JH~HPOBaHHbre 

ITI1lliYI!\H8 Maillli!HKH, 3YM-23 /17,27 / , cyMMHPYIOll\He lO-rena-



Bli!l!!HbiB Maunnum, HariplU.{Bp, C,UM-107 /28/, a TaiOKe MHO:i:'OlllTaHrOBI:>l6 

MalllHHhl, HaiipHMep, C,UY-I38 /29/, 006CITB'4:H:Blll!A8 CI\OpOCT:& Bb!BO;ZJ;a 

30-60 ItaHaJIOB B IDIHYTY. 

B aHaJIJAsaTopax c tH-fCJIOM KaHaJIOB nopmma IOOO B Pfl.IIB 

CJiyqaeB ITpe;n;yCMOTpBH BbiBO;ZJ; ;n;aHHbiX Ha OOJiee ObiCTpo;n;eiiiCTBY!Oll\IA6 

ITOCTPO'l!HO ITB'l!aTaDmHe YCTPOHCTBa. HaiiPMMBP~/30.3!.32.33/. 

YBOJ111l!8Hii!8 CKOpOCTIA ITe l!aTaimR D ITOCJIB,?J;HV!X ycTpOitCTBax ;ZJ;OCTI1ra

CTCR npBJK)\8 ncero sa Cl!OT yneJIIIIl!8Ht1fl l!t1CJia per!.1CTplllpyiOll\t1X op

raHOB, paciTonm:teHHhiX n;n;on:o rreqaTaeMoiii cTpOirn. TaK!.1e ycTpoi.J:cTBa 

BblfiOJIHITIOTCfl C periiiCTp!1pyiOll\l1Llli opraHaMVl B Bl1,?J;8 KOJIBC C Bb!ITYKJib!Mii! 

J:l1TepaMM 1um B B!.1;n;e Herrpeph!BHO npamaiOmerocH 6apa6aHa c JI!1Tepru.rn 

(ycTpoitcTBa 6apa6aHHoro Tlima), B Blir;n;e r116Koro KOJIDI.~a c JIJ.1Tepa.IDI, 

HorrpepbiBHO nepeuemmomerocR n;n;on:o CTpOI:m (ycTpottcTBa ~eiTOl!Horo 

T V!IIa), B BV!;ZJ;e KaTHll(BrOCfl ITO BHyTpeHHeiii IIOBBpXHOCTM BTYJIKJ.1 

Bamma, ITplll'l!BM JIIIITBpHbiB CTpOKJii p a3M8ll\8Hbl Ha BH6lllHBiii ITOBBpXHO

CTl1 npamaiOll(BrOCR Bamma rum Ha BHYTP8HHei1: IIOBBPXHOCTM HBITO,?J;Bl1lK

HOiti BTYJIK!.1. B 6h!cTpo;n;eiticTnyromrl!x ycTpoiiicTBax y;n;ap ITe'llaTa!Oll\ero 

MOJIOTO'lllta OCYillBCTBJIRBTCH qepes 6yMaJKHY10 III KpaCHll\YKl JI€HTI:l ITO 

,?J; l311I }KYli.\BHCH JlV!Tepe (IT8'4:aT:O 11 Ha J18UTy11
). Ile'l!aTalOmHiii MBXaHV!3M 

Tarcoro TllliTa OTJIIIltiaeTCR CBOeti ITpOCTOTOM, O;ZJ;HaKO Tpe6yeT xopomeiii 

CHHXpOHVl3~V!Vl rre'l!aTV!. CKOpOCT:O paOOTbl ;ZJ;OCTHraeT 600-!200 

c•.rpOit/LmH • a B OT;ZJ;BJI:OHbiX CJiy'l!aHX - ;ZJ;O 2000-3000 CTpOK/Mt1H 

/34,35, 36,37, 38!. fipOMblillJIBHHOCT:OlO OCBOBHbl ycTpOMCTBa 6apa6ai-IHOro 

T!1rrn J\JIR nettaTI1 ~wJ!p Ha ysKoti 6yMaiimoM neHTe c '4:11ICJIOU 3Harwn 

B CTpOKB I0-20 11 CKOpOCTI>lO ,?J;O 1200 CTpOK/MIIIH (HaTipiiiMep, TIIIITa 

Ef!M-20, TEIIM-16/1200). Eonee DbiCOKOrrpovrano;n;lllTOJII>Hbi llllllpOKOQOp

!.l[lTHble II8'4:aTaiOll(lil8 ycTpOii\CTBa, 068CIT8'4:¥1BaiOmVIe O;ZJ;HOBp8M8HH08 

IT8'4:aTaHV!8 ;n;o 120-160 3HaKOB B CTPOKB (aJI!flaBV!THO-IJ,VlclJpOBOrO 
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TeKcTa). llpoMSBO~MTenbHOCTb TaKMX ycTpo~CTB (TMna AUITY I28-2) 

~OCTHraeT Ia5 SHaKOB/MMH. /20,36,37/. PasuemeHM6 B O~HO~ CTpOK6 

H6CKOnbKMX 'tiMCen (Hanp!iiMep, KaK STO Bl:>lllOnHeHO B YCTpOMCTB6 /39/ 

IT03BOnH6T COOTB6TCTB6HHO ITOBNCMTE CKOpOCTE BNBO~a ~aHHNX. 

O~HaKO illMpOKOrO pacnpOCTpaH6HMH nocne~Hl!i6 ycTpO~CTBa ITOKa He 

HaillnM ( 60nbillaH CTOMMOCTb M rpOM03~KOCTb). 

O~HO~ l!i3 ITPM't!MH, orpaHHqHBaromHX CKOpOCTb pa60T~ M6XaHH'ti6C

KMX 3HaKOIT6t!aTarotnHX ycTpO~CTB, HBnHeTCH B~6op ITOCTOHHHO saKpen

neHHNX nHT6p. 8~0 orpaHH'ti6HM6 CHHMaeTCH B 3HaKOCHHT63HpyromHX 

ycTpO~CTBax, B KOTOphlX H306pameHH6 3HaKa Q~pMHpyeTCH H3 OT~en~ 

HhlX neqaTaeMhlX TO't16K. nnH ITe'tlaTH 3HaKOB HCTIOn13yroT KaR O~HOTO't16'ti

Hbltl:, TaR H UHOrOTO't16'tiHbltl: M6TO~bl. Hso6paJK6HH6 3HaKa (~0 5 X 7 TO

'ti6K) qcpMHpyeTCH B nepBOM cny'tlae npH noMomM HenpepbiBHO Kone6nro

metl:cH Hrnhl (CROpOCTb pa60Tbi 300 CTpOK/MHH /38/ ), a BO BTOpOM -

npH ITOMOmM COOTB6TCTByromero Ha6opa Mrn, HnH MaTpH~bl. B ycTpO~

CTBax rrapannennHO~ rre'tlaTH YCTaHaBnMBaiDT ~0 I20 TaKHX MaTpH~ /I9/ 

ile'tlaTaromMe ycTpO~CTBa M6XaHM'ti6CKOrO THTia YCOBepmeHCTBOBa

Hbl B TaRO~ Mepe, 'tiTO 3Ha'tiHTenbHOrO yEenH'ti€HHR CKOpOCTH neqaTH 

He omH~aeTCR /20/. 8To onpenenneTCR KaK xapaxTepHCTHKaMH 

y~apa, TaR H Ka'ti6CTBOM ne'tlaTH, OC066HHO npH H606XO~HMOCTH 

rre'tlaTaTb O~HOBpeMeHHO H6CKOnbKO KOllH~. 3Ha't!HT6nbH06 yBenH'ti6-

HH6 CKOpOCTH ne'tlaTH CBH3aHO C npHM6H6HH6M H6M6XaHH'ti6CKHX 

ycTpOtl:CTB (Hey~apHoro THITa), B KOTOpbiX npMM6HH6TCH MHHHMan1H06 

ROJIH't16CTBO ~BHlKymMXCH M6XaHH't16CKHX 'tlaCTe~ . 

rpynny H6M6XaHH't16CKHX ne'tlaT~IDmKX ycTpO~CTB COCTaBnHIDT 

ycTpOHCTBa, MCITOnDSyiOmHe QJOTOrpaciJM'ti6Cl{M~, sneKTpOrpaQJM'ti6CKMt.i, 

3JI6KTpOT6pMH't16CKHH, sneKTpOXHMM'ti6CKHH, sneKTpOHCKpOBOH H ~pyrHe 

M6TO~bl perHCTpaUHH, 
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K Ha¥I6onee 6blcTpo;netlcTBYJO!llH~ ycTpotiCTBaM HeMexaiUJtiecRoro 

Tlina OTHOCHTCH BOCI1POH3BO;zl;H!llH6 YCTPOHCT:Ba, l1CI10JI:03Y!Oll\H6 ~OTO

rpaqmqecKHH H l\pyrl16 M6TO;D;hl sanHCH C 3KpaHa HH;zJ;HKaTOpHbiX 

ycTpo ttcTB, <IJopMHPYIO!llliX ¥Iso6pa.JKeH¥Ie 3HaKOB. Hs:aecTHble ycTpott

CTBa C sneRTPOHIIO-Jiytr6BblMM TpyoiCaMH 11 Itl1HORaM6pOH MoryT 006C

I16liHTD CROpOCT:o p6rt1CTpU~MH 105 - 106 SHaROB/MHH. TaR, B O;ZJ;HOn 

t13 CHCT6M /I3/ aJI<lJa:Bl1TH0-~11qJPOBaH HH<IJOPM~lifl B BHl\6 CTpaHH~ 

TCRCTa p6rt1CTplllpyeTCH Ha RMHOI1JICHR6 CO CROpOCT:&JO 3.104
cTpOK/MMH. 

I1plll ll111pMII6 3ai1t1CH 128 SHaROB CROpOCT:& Bh!BO;ZJ;a OOJiee 1063HaKOB/M~IH. 
PaspaOOTaHbi UHaJIOrliqHble OT6q6CTBCHHhi6 ycTpOHCTBa CO CROpOCT:&JO 

perHCTpa~Mli OOJiee Io5 3HaROB/MlllH. He;nocTaTICOM M6TO;ZJ;a HBJIH6TCH 

TO, 1J:TO pesy JI:&TaTbi 3am1CM rOTOBhi It 'VlCI10JI:&30BaHH:O riOCJI6 OKOHtialU1ff 

oopa 60TRl1 <lJOTOMaTeplllaJIOB (MMHYThl HJIH qacbi). _nnliTCJI:&HOCT:& Oopa

OOTRH M OOJI:&illaff CTOHMOCT:& OObi1J:HhiX ~~TOMaTepHaJIOB Bhi3BaJIH paspa

c50TRY HOBblX UCTO;ZJ;OB c5LICTpOi1: 3ai1HCH H300paJK6Hl1 ft . 

B I-I aCTOflll\68 BpeMR noKasaHa :aosMORHOCT:O npaKTMqecKoro 

!t!CI10JI:&30BaHHfl M6TO;ZJ;a 8JI6RTpOg)OTOrpa<lJHI1 ;ZJ;Jifl perHCTp~HH H306pa

Y.\6HI1H C 8IcpaHa 3JI6l(TpOHHO-Jiyqe:BO:i1 Tpyc5RH /40,41/. TipH 8JI6RTpO

WOTOrpawHqecKOM cnoco6e sanMcM pa:aHOMepHhltt sneKTp¥IqecK¥Ii1 

s apn;n HaHOCflT Ha DCJO ilO:BepXHOCT:& 8 0TOI10JiynpOBO;ZJ;HHROBOrO CJIOfl. 

I10TOHUI1aJI:&Hb!M peJI:&e<lJ (cRpbiTOe M300palit6Hl16) o6pasyeTCfl B pesyn:o

TaT6 8Itcnmmpo:aaH¥Ifl • .nM npommeHHR npMM6HReTCR cyxoi1:,MJIH 

rcceporpaci;mqeCimi1: ,MeTOJ\ (nopornoK 113 cMecH qacTM~ - HOCMTenett 

sapfl)(a 'VI RpaC'V!TCJIR) JI'V!OO l!Ui;ZJ;KHM M6TO;ZJ; (cycneHS!.ipOBaHHhiM Rpacli

TO JI:&). IIpMMeHRJOT ;n:aa cnoco6a perHcTp~HH: I) na rrpoMe t.cyToqHOM 

HOCl1TeJI6 - <!JoTononynpoBol\I-IHIWBOM cnoe nonyqaroT nopoumonoe 

!ti 300pa~eHH8, KOTOpOe aaTeM nepeHOCflT Ha OQblqHyiO 6yMary H 

sai<:perrnmoT, HarrpHMep, HarpeBoM; 2) nopoumo:aoe VIso6p aiiteHHe 
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ITOJiyY.aiOT Herrocpe~CTJ36HHO Ha CIT6UlllaJillHOM 6yMare, i10I\Ph!TOM clJOTO

llOJiyrrpOBO~HMI<OBbiM CJI08M • . flpM ITOJIHOH 8.BTOM8.Tli!38.Ult1lll npou;ecca 

per!llcTpaurm BpeMH ueiK~Y sKcrroH!IlpoBam1eM !II nonyqeH!Ile:u oTneqaTita 

COCTaBJifl8T HGCKOJlllKO COKYH~. B aBTOMaTll!qecKOM ycTpOti:CTB8 jL~2/ 

3HaKM C 8KpaHa 3H8.KOcpOpMll!pYJOil\8tl: Tpy6Kll! Tlllna "xapai\TpOH" rrpOOU!Il

pymcH Ha TIOB8pXHOCT:O tlJOTOTIOJiynpOBO~HMKOBOrO CJIOH, HaH8C8HHOI'O 

Ha U8TaJIJI!Il't!8Cl\li!M 6apaoaH, BOKpyr KOTOpOrO pacrrOJIOiK8Hhl BC8 YSJibl, 

Heo6xo~li!Mble ~JIH nonyqeHMH lii306pai!teHM£1. YcTpoi1cTBO Bbl:BO;z(HT 

pesyJlllTaTbl !1!3 Ilbl't!IIICJilllT8JillHOit Malllli!Hhl CO CKOpOCTDIO 5000 . CTPOK/l.UIH 

nplll llill!plllHO CTpOKM !28 3HaKOB. YBeJIYlqeH'J/18 CKOpOCTM ;ll.OCTllli'HyTO 

!1plll l1CITOJ!ll30J38.HMlll 8JI8ltTpOHHO-Jiyqe:BbiX Tpy60K C TOHRlllM OIWOM lll 

ltoH'.rartTHOti ne'l!aTM Ha sneKTPOflJoTorpa<lJM'l!ecrtoiil 6yMare JL~3 I. 
flp!ll 8Jl8KTpOCT8.TM'l18CIWM CITOC06e 38.11l1Cli1 ITOT6HU:lll8.Jll>HbiM 

pennecp o6pasyeTCfl B pesyJinTaTe HaH6C8HIIIfl 8JI8I<TpVPI8CRIIIX sapMO:B 

Ha 6yMary, ITO!:tpb!TYIO J/130JlflU!I!OHHb!M CJI08M, Han plllMep, I10JIMCT!IlpOJIOM. 

;L(JHI OCalK~8Hlllfl sapMOB JIICITOJ!n3YIOT Cli!CTeMy 8Jl8K'l :pO.l\OB l1Jll1 CI18UM

aJIDHYIO 8Jl8KTp0HHO-JIYll8BY!O Tpy6I{J, B 8KpaH KOTOpOll sarrpeCCOBaHa 

C¥1 CT8Ma npOBOJIOqeJ:t, napa.nneJII:>HbrX: OClll Tpy6Klll /4'~ j. PesyJII>TaTbl 

V!CITb!T8.Hlllfl O;zJ.IIOrO !1!3 Halll60nee CKOpOCTHbiX ycTpOi1CT:B ITOK8.3aJI11 

CIWpOCTll OKOJIO 104 C'l'POK/MJI!H rrpM !!!Y!plllll8 rreqaTJ/1 ~0 120 3HaKOB. 

3arrlllci> Ha crreu;ll!ruihHOiil 6YM.are ocymecTBJIHnac:r, npH noMO~H 

600 3Jl8ItTpO;n,OB jJJ,.6j. MeTO~bl 3JieKTporpaflJl1lll I103BOJIHIOT ITOJIY'l!HTI> 

OTHOClllT8JibHO Bb!CO!toO J:taqeCTBO IT8l!aTl1. 

O~MH !13 rrepcrreKTl·lBHb!X MeTo~on - ueTo~ cpepporpa~m11(t.lai'IH1TOrpa

qmM) /45 I. ;L(nH cpopr.rnp011amm cJ:tpb!'l' Oro Mso6paJK eHlllH Ha MarHHTHOM HOCHTe-
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ne, Hanp~Mep, HB MBrHHTHO~ neHTe, HCITOnh3Y8TCR HaOop M~rHHTHHX ro

nOBOK. BH~HMOB H306pa~BHH8 o6pasyOTCH B pesyn:OT8T8 ~e~CTBHH 

fiOII~epr,IQTOpHbiX Cl'm MarHHTHOrO TIOnfi HB cpeppoMarHHTHble l!BCTHIJ;hl. 

Tox HonorH't.!BCKHe npoueccH (nporrnneHHe, nepeHoc, saKpenneHHe) H 

Y3JILI .?LJIR peaJIHSBQHH STHX npoueccon li1MBIOT MHoro o6~ero c npo-

qeccaMH H y3naMH, npHMBHHBMHMH npH 3JI8KTpOCTBTJ11l.I8CKOM 

cnocode sanHcH. B onHTHOM odpasue ycrpo~craa nonytieHa 

Cl:OpOCT:O 6.103 
CTpOK/MHH, O~HBKO , OlKH~BBTCH ~BCHTHKpBTHOB yne-

Jl!!'t.!Bln1B CICOpOCTM . 

0 THOCMTBJI:OHO ~BBHO l'I3BBCTHbl TBKII!B MBTO~bl perli!CTpBIJ;l'IH, KBK 

:::J JIUI\T fJOXMMH't.!BCI\Ii!iit (3BmtJC:O ocymecTBJlflBTCH HB npOfiHTaiiHyiO SJIBKTpO

JIJ1T OM 6yMary npll! fiOMOII\H MBTaJinHl.IBCKHX SJIBKTpO~OB;, HB KOTOpble 

fi O,I!.aiOTCfl HMnynDChl TOKB) t 3nBRTpOTBpMM't.l8CKHlit (3BfiHC:O HB SJIBKTpo

Tcpt.1H't.J:OCKO i1 oyMare ocymeCTBnfieTCH npH TIOMO~H sneKTpO~OB H3 

BOJILrppat:!OBOM !II Jill! nnBTli1HOBO~ TipOBOnOitH) , 3JI8RTpOHCKpOBOJit (~nff 

3UITM C!II MCfiOJI:03YBTCH flBJIBHHB 3JIBKTpH't.!BCKOi1 HCRphl, B03HHKBD~e~ 

;.;cr.t~y 3JIBitTpO;L~BMH 't.l8p83 CJIOM oyMarH), KOTOphiB fi03BOJIHDT 

y .!3B JI VI 't.ll1Tn CKOpOCT:O Bb!BO~B no CPBBHBHHIO C ycTpOlitCTBaMH M8XaHH

t[ 8C I\OrO THna npHMepHo Ha nopMOK /20,47 I. B PMe cny't.laen 

CYU\OCTI!BH!Ib!U orpBHH't.J:BHHBM fl]3JI.fl8TCH OTHOCHTBJI:OHO HBBb!COKBfl KOHT

fJ<lCTHOCT:O fiB't.!BTBBMbiX 3HBKOB, BhiCOKBff CTOHMOCT:O 6yMarH, 

CTOHMOCT:O, CJIOlKHOCT:O 3KCfiJIYBTBIJ;I-fH. Hey,I!.OOCTBOM sneKTpOX¥'IMH't.J:BCRo

ro MBTO,I!.B flBJIHBTCH HBOOXO,I!.HMOCT:O COXpBHBHHff 6YMarH BO BJIBlKHOM 

COCT OflHHII!. 

YcTpOtiCTBB, HCfiOJI:03YI011\l'I8 fiOCJIB,I!.H!IIB 't.J:BTbipe MBTO,I!.B, 8 TBKlKB 

~nCKT POCTBTl'I't.J:BCKl'Iiit CITOCOO 3BfiMC!II, MoryT Ob!T:O OTHBCBHbl K rpynne 

3E~IWC III IIT03 11IPYIOII\!IIX ycTpOtiCTB. HeKOTOphiB M3 TBI\!IIX ycTpOiil:CTB 

~.:e!!OB CJIOJKHhl , 't.J:OM BOCfipOH3BO;lJ,Hmi18 ycTp Oi1CT Ba, V! He COMH 8HHO 

TI.TJ81\C TaBJUllOT 11p8.KTM1:JGCJ<I1iit v!HTe pec. 
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HaXO~ll:TCR B CTa,n;HH COBepmeHCTBOBaHHR HRH OITUTHHX o6pa3-

uoB. Pa3BHTHe aToro B TeqeHHe nocne~HHX 

ITflTH neT ITPHB8RO K C03~aHHD Odpa3QOB, CITOC06HHX perHCTPHPO-

BaTD ;n;aHHH8 CO CROpOCT:OIO 103 - 104 CTpOR/MVIH Ill 6onee. O;n;HaRO 

8TH ycTpO~CTBa OTHOCI/lTen:&HO ;ZJ;OpOrlll. YnyqmeHIIle T6XHOnorllllll Xl/lMI/lqec· 

Koro 11 tlJIIl3I11.IecKoro npoueccon rreqaTIIl, rrplllMeHeHI/le yconepllleHcTno

naHHhlX TlllTIOB 6yMarVI 6y;n;yT CTIOC06CTBOBaT:O pacnpOCTpaH8HVIIO 

HOBb!X M8TO;ZJ;OB perlllCTp8,Ul111l. 

4. rpaqJIIll.l8CKafl perl/lCTpaulllfl ;l\aHHb!X Hepe,ZJ;IW !1pHM8Hff8TCfl npH 

orrepaTlllBHOM OI~CHRe lllnlll pyl!HOM oc:5pac:50TI\8 ITOJiyqaeMb!X CTICI<TpOB 

(Bbll.ll1CJI81-IVI6 I1JIOma;n;eii1 !11/lROB 11 T. rr.), a B Pfl:z\8 CJiyqaen CJiy>KVIT 

KOH61.IHOii1 tQOPMOti rrpe;ZJ;CT9.BJ18HVIH pcsyJI:&TaTOB VISMepeHHitt. PyqHOe 

TIOCTp06H116 rpatQ11ROB, COCTOflll\lllX IllS 102 - I03 TOqeR, ITO DhiB8;ZJ;8H

HbiM ql/lCJIOBbl.M ;n;aHHbiM-Rpai1H8 H8ITp0113BO;ZJ;I/lT8n:&HblM Tpy;n; ( SaHHMaeT 

MHOr118 l!aChl). Pa3BHTH8 M8TO;zl;OB rpa<j?H1.!8CICOt1 p8rHCTpaiJ;HVI ;ZJ;O 

ITOCJI8;l\Hero Bp6U8HVI c;n;epl!tlllDaJIOC:O OTCYTCTBH8M ;ZJ;OCTaTOqHQ 6biCTp0-

;ZJ;6 HCTBYIOIIt11X aBTO!:IaTI/lti6CRv!X per11CTpvrpyiOll\lllX ycTpO~CTB (MeXaHH3MOD). 

~JIH rpaWH1.!6CROH p8rHCTpaiJ;HH VICITOn:03YIOT HaH8C8HH8 CJIOff 

B6li\8CTBa (3aiTHC:O qepHHJiaMVI, neqaTaHH8 H T.;ZJ;.) HJIVI CHHTH8 

CJIOfi (sarrlllC:O Ha 6yMare, ITOKpbiTOt1 BOCROM, CalKeit 11 T.n.), a 

TaRI!Ce PM MCTO;zl;OB 3 aiTVICH, rrpVIM6HH6MhlX B ycTpOi1CTB8.X 3HaiWBOM 

perHCTp8,UHH H8M8XaHVI1.!6CKOrO TVIrra. YcTpOi1CTBa rpa<j?H1.!8CROi1 

pervrcTpaiJ;VIH xapaRTepvrsyroTCR npelK;n;e ncero narJIR;ZJ;HOCT:&ro VIJIH 

y;n;oc:5CTBOM rrpe;n;cTaBn8HHfl ;ZJ;aHHbiX, CKOPOCT:OIO (:t-lJIVI 'tlaCTOTHbiM 

;ZJ;Harra30HOM) VI TOmiOCT:OIO HJIH rrorpelliHOCT:OIO perVICTpaiJ;HH. 

B HaCTOflll\88 Bp8Mfl HaH60JI88 pacnpOCTpaH8Hhl ycTpOi1CTBa 

8Jl6ICTpOM8XaHI/lq8CROro TllliTa - CaMOITIIllllYil\VI6 rrpH60pb! CO CJI6;zl;ffll\HMH 

CHCT8MaMH /47,48/. B TaRHX ycTpOHCTB8.X BbcrO;ZJ;Hhl6 B6JIH1.!HHhl 
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npe~cTaBneH~ nepeMe~eHHBM perHcTpHpyiD~ero opraHa (nepa) no 

OTHOillBHHID K WK8HB HHH M8CWT86HOI CBTKB - B 8HanorOBOI HHH 

HenpepbiBHOti no 3Hal!eHHID q)o pMe. TaKHe ycTpoticTBa oc5ecnel!HBBIOT 

TO"t!HOCTI> perHcTpa~H He ny-qwe O,I - I,O%. BbJBO~HM~e :113 H3Mepl1-

TenbHOti C:£1CTBMbl ~BHHble ~OR*Hbl ObiTb npeoc5p830B8Hbl :£13 KO~HpOBBH

HOM, l!HCROBOI cl.JopMbl B COOTB6TCTBYID~ee (nponop~OHBR:OHOe, nora

p:11q)M:£1"4:8CKOe) 3H8"4:8Hl18 H8TIPR*BH11fl HR:£1 TOKa. W3-38 norpeWHOCT81 

BHBROrOBOrO npeoc5p830B8HHfl ~8HH~X H OTC"4:eT8 TIOK838HHI ITO 

Henpepb!BH0 11 lllKane Tpy~HO YMBHD!ll:£1TD norpeWHOCTb HM*e 0,2%. O~Ha

KO CT8T:£1CTM"t!BCK8R OW:£16Ka nonyqaeMOM 3KCnep:11MBHT8n:OHOM HHcl.JOpMa

UVllll B pR~e cny-qaeB HM8BT T8KOB *B 3HaqeH.l1B 11R.l1 ;L\a:JKB npeBbllll8BT 

ero. OcHOBHbiM orpaHH"t!BH:£1eM no~ooHbiX perMcTpMpyiD~HX npH6opoB 

RBRR6TCR KpatiHe H.l13KOB ClhlCTpO~BMCTBHB (~118n830H MBHBB l ru). 

fl p1-H.~ 6H6H118 TIO~OClHbiX ycTpOt!CTB (TY!TI8 3IJ11-09) ~nfl BbiBO~a pesyn:o

TBTOB 113:.i epeHH!1 Ooecne"t!v!Ba eT HBBbiCOKYID CKO pOCTb perMCTpa~H -

30-6 0 I\8H8l!/MHH /30,31/. K 3TOMY Imaccy ycTpOtiCTB OTHOCHTCfl 

~1 .IIBYXKOOp~11H8THbiB perHCTpk!pJIO~He npHClOpbl, no3BOJIRIDIIU16 perH

CTpl1pOB8Tb cl.JYHKUl10Han:oHyiO san:£1C11MOCT:o He TOm>Ho TMna Y = f(T), 

HO 11 Y = !(X), r~e nepeMeHHble Y It!: X rpyHK~It!:H npeMBHM T. 

Tiocne~HMe ycTpoticTna y~o6Hbl ~nR perHcTpa ~11 cnmKHbJX WYHRU:£10-

Han:oHhlX 38BIIICIIIMOCTeti, H8Tip11Mep, MHOrOMepHhlX CTIBRTpOB. H3B6CTHO 

H8 CHOR:OKO p83HOBIII~HbCTel npOMhl!URBHHhlX ycTpOMCTB TaKoro THna 

(.I(PTI, l1.I(C- 02I 11 T.~.), I1MBIOmL1X,O~HaRO, T8KOM lKB Heoon:owoti 

lHJCTOTH:Oit:i ~Ill ana soH /49/. B HacToRmee Bpm.IR npo !.1bi umeHuocTbiO 

OCB811B8IOTCfl BHBnOrlll"t!HhlB ycTpOt:iCTBB C 6onee BhlCOKIIIM ObiCTpO

).IBilCTBMBM (,21118nB30H l!BCTOT ,210 20 r~ H 6onee) , C MHOrO,IIOpO

};te"tiiiOM, MHOrOUBBTHOM sanUCbiO 11 T.,ll. 
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8Ha~TennHO 6onee BhlCOKJID CKOpOCTD perMCTpauHM o6ecrrequ

BaiDT ycTponcTBa, BOCI1pOM3BO~H~He rpa~H'!6CKOe H306pa*8HHe, WOp

MHpyeMOe B Mal'HJIIT03neKTPH'!8CltHX Jll 3Jl6KTpOHHbiX OC~Hnnorpa~ax. 

~cnon:r,syeTCH 3aiTHC:b Ha ~TOMaTepHaJI~, ~H8BHYID 6yYary ('IyBCTBH

T8nDHJID K ynDTpawHoneTOBhlM ny'!aM) H nonyrrpOBO~HHKOBYID (3JI8KTpo

~OTOrpa~I'!8CKyro) 6yMary. CHCT8M~ perHCTp~HH TaKOI'O THITa B 

p~e CJiyqaeB I103BOJIHIDT perHCTpHpOBaTD Kalt 3HaKOBYID, TaR H 

rpa~'!6CRYID HH~OpM~HID /!3/. 

lllVIpOIWe Y! CI10Jl:b30BaHJII8 ycT pOtiCTB JIIH;zJ;MKantm ( Ha 3Jl6KTpOHHO

JiyqeBblX Tpy6Itax) B MHOI'OltaHaJIDHhiX L'I3M8pL'!T8JlDHbiX CL'!CT8Max 

CI10C06CTBOBaJIO I1pHM8H8HL'I ID M8TO;zl;OB ~OTOperL'!CTpauHL'I (HaiTpL'!Mep, 

11 !~ 8 pl..\aiO!l\aH I\8.Mepa11 lle ti:sa /50/). Cne;n:yeT OTM8THTD, '!TO He TOnDKO 

3Ha~Ten:bHOe BpeMH 06!)0.00TKJII rpOTOMaTepHaJIOB, HO H npMCYll\aH HM 

yc~Ka npH MOKPOM npo HBJieHHH (~o 3-4% ~JIH woTo6yMarH) orpaHH'!H

BaiOT B03MO*HOCT JII M8TO~a. 

Paspa6aT~BaeM~e B nocne~nee BpeMH ycTpo~cTna ;n:nfl perHcTpa

l..\HH rpa~H'!ecKotl: HHWOPMauHH B ~HCKpeTHOti: ~opMe (B BH~e orpaHJI!qen

noro '!HCJia ;zJ;JIICKp8THbiX 3HaqeHHfi HnH TOqeK) I103BOnHIOT COXpaHHTb 

rrpeHMYll\8CTBa npHM8JIH8MOI'O l3 H3M8plii T8nDHh!X CJIICTeMax ;zJ;MCKp6THOI'O 

M8TO;n:a (TO'!HOCT:b Jll O;zJ;H03HaqHQCT:b). 

ll pe~CTaBnfliDT JIIHTepec ycTpOHCTBa, B KOTOpbiX ;zl;Jlfl ~HCKpeT

HOI'O nepeuemeHHH perHcTpMpyro~ero rrepa npMMeHHIDT rnaro:sble ~BHra

TenH /51/. B ycTpoti:CTBe 6apa6annoro THna (TMna Calkomp 765) 

CKOpOCTD Bhl'!epqJI!BaHMH npHMhiX OTP83KOB, HJIH lilarOB, donee !03 

maroB/CeK. BenHqMHa mara 0,25 HJIM O,I MM npM liiMPMHe 6yMaxnofi 

Jl 8HT~ 300 MM. TaKMe ycT pOti:CTBa MOI'YT 6biTD TipL'IM8H8Hbi Jll ~Jlfl 

Bbi'!epqL'!BaHHH pa3JIL'I'!HhiX 3HaltOB. 
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,llJIH nOCTpOeHJ.1fl rpaqJHKOB no TO't!K8M B03MO>KHO Ilplr1M8H8HH8 

lli!.1pOKO~OpM8TH~X 3H8KOnB't!8T8ID~HX ycTpO~CTB ('t!!.1CJIO ~HCKpBTH~X 

3H8't!BH!r1ti Onpe~eHHBTCH 't!MCJIOM ne't!8T8ID~lr1X MOJIOTO't!KOB, OKO~O 

100) K8K MBX8HH't!BCKOM, TBK VI H81!eX8HH't!BCKOti rpyn~ • CKOpOCT:b 

nocTpOBHHfl rpa~HK8 p8BH8 CKO pOCTM nB'l8Tlr1 CTpOK (CM o B~IUB) • 

Ta KHe yc Tp0MCTB8 no 3BOJIHIDT rpacpli't!B CKHti M 8TBpV! 8JI COnpOBOllt~8T:b . 
aJI!IJBBV!THO-UH!IJPOB~M TBKCTOM, a ~JIH fiOCTpOBHHff CJIO>KH~X rpa!IJM-

KOB HCnOJI:b30B8T:b hlHO>KBCTBO p83JIH't!HhlX CV!MBOJIOBo ,llJIH nOCTpOe

HHfl rpa~HKOB no TO'IKBM y~06HO npMMBHHT:b IUHpOKOWGPM8THHB 

3H8KOCHHTB3V!pyiDmMe ne't!8T8ID~Me ycTpOMCTB8 • B T8Kl1X JCTpOtiCT

BBX ~Jifl ~OpMHpO B8Hl1H 3H8K8 HCnOJI:b3JBTCH ~0 5 X 7 TO'!BK, 

1103TO '·lY Ilp!•! 38,li;81JHOi1 CKOpOCTM !.1 W.HpV!HB IIB't!8TI1 3!-181\013 CIW pOCTL 

IIOCTpOBHHH rpa~MK8 no TO't!KBM H 't!MCJIO p83MemaeMHX TO'!BK 

(rtJIO'rB OCT:b pa3Memermfl TO't!BK) MO ryT 6~T:b cymecTBBHHO OOJIDIUBe 

fiOCJI8~H!18 ycTpOtiCTB8 np!.1MBHHIDTCH IIOK8 JIHIU:b COBMBCTHO C 

Ii8KOTOphlMlr1 BH't!MCJIMTBJI:bHblMM M8lliHH8MM. 

Ococ5hlti IIJHTepec npe,n;cTaBJIHIDT ycTpoi1CTBa, pa6oTaJO~UMe no 

I1pV!Ilu;VIIIy 3H8KOI18't!8T8!0~MX JCTpOPiCTB 6apa6aHHOrO TMna, HO CO 

3H3'lJ:l1're.T!bHO f!JBH :blliliJM 't!l1CJIOM perl1CTpMpyiO~J.1X Opr8HOB, HanpMMep, 

/52/. TaKOB ycTpOMCTBO MOlltBT Ob!T:b BblnOJIHBHO H C O,li;HHM perHCT

p!!pJIOil\MM OpraH OM - B BIIJ~B O;ZI,HOM ne't!8T8l0Il\Bti nJia HID! (Ha BCID 

WMpHHY rpa~HKa) H BhlCTynoB, paanOJIOlltBHH hlX Ha 6apa~aHe ITO 

BMHTOBOM JIHHHH. B OOJIBB OhlCTpO~BMCTBJIOil\BM B8pH8HTB T8KOrO 

ycTpOtiCTB8 /53/ npHMBHBH npOCTp8HCTBBHHO-BpBMBHHOti Dbi60p 

K8llt;ZI,OM ¥'13 !00 IIB't!8T88Mb!X TO'!BK. 3a BpBMH O,l{HOrO o6opOT8 

6ap808H8 Cp8 08Tb!B8BT OAHH !.13 !0 MOJIOTO't!KOB, KOTOphlti y~ap.HeT 

IIO O~HOMY ¥'13 IO Bb!CTJI10B, paCIIOJIOlltBHHb!X no COOTBBTCTBJIOil\8~ 

cn:vrpam1. CKO pOC'rD no CT pOBHIIJH rpa{flV!KCl 1800 TO't!BK/~.H'!H • 
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Ha ~OTIOJIH11JT8JI:&Hb!X ~OpOlltK8X 0T i1! 8l!88TCH 3H8li8HH8 CT8pillHX 

pa3pH~OB Bb!B8~8HHOrO q11JCJI8, 1IJ ~11JCK P8THOCT:& cqliJTb!B8H11Jfl MOllteT 

6hiT:O coxoasesa B npe~enax ~o 5 ~ecHTliJqHbJX oaaoH.n:oB. TaHoe 

y cT p Oti CTBO 6h!1IO IIpMM8H8HO ~JIH Bb!BO~a ~8HHbiX H3 MHOrOK8H8 JI:O

H~X 8H81I11J38TOPOB /54/. 

Cne~yeT aaMeTMT:O, qTo npH Mcnon:oaoBaHMH s eMexaHHqecKHX 

M8TO~OB ~JIH rpa~liJq eCKO~ perHCTPSUliJ liJ B8C:OM8 C~eCTB8HHbl B03MOllt

HOCTfll li1 y~o6CTBO o6pali\8H11JH C HCIIOJI:03Y8WMH HOC11JT81IHM11J liJHqxJ PMa

Ul!JHe TaK, npH pyqso~ o6pa60TKe rpawMJqecKHX Hao6pallte H H~ sa 

I\!1HOTI1I8HK8 liJJiliJ <!iOTOOyYare H8H808H11J8 OTM8TOK liJJiliJ IIOIIp8BOK 

38T PY~H 11J T 8JI:OHO. Y HOCMTeneti, IIO~BepraeMb!X MOKPOMV IIPOHBJ18HHD. 

y 3 JI8KTp0Xfll !.mqecKOti OyMarliJ TIOCJI8 Bb!Cb!X8H11Jfl MOrYT IIPOliJCXO~liJT:& 

3Ha qfi! T8JI:0Hble yca~KliJ (~0 4%), ~ecpo pM 8Ul111J, KOTOpb! e MO r yT 38TPYll

Hfi! T:o ( Ha!I pliJMep, npM 11J3Mep eH H11J IIJIOII\8 ~e ti Ha rpa~HK8) MJiliJ OrpaHliJ-

qr1T:O npM!.i 8H 8 HliJ8 STliJX M8TO~OB. 

5. MeTO~Ll per fi! CTp8U11JliJ ~8 H Hbi X B KO~OBOti ~OpMe npH M8HHIOT 

np11 Bb! BO~e OOJI:&WliJX TIOTOKOB SKCII8IJfM8HT8JI:&HOti 11JH<J!OpM8Ul!JliJ, 

TI O~JI 8)i{8 11\8~ M8WY!HHOti o6pa60TKe. TipH M8WliJHHOti 06pa60TK8 11 KJI8C

C!1q ecin1MM 11 M 8T0~8M11J BbiB8~8HH8H 113 11J3M8pMT8JI:OHOH C11JCT8Mbl liJHg)op

:.:8U11J H ~o nJKHa obiT:& no~roToBJieHa H aanMcasa sa orrpe~eneHHOM 

( TpaHCTIOpTa6eJihHOM) HOCMT8JI8 B Onpe~ 8JI8HHOti ~OpMe, y~OOHOti 

MH BBO~a STOtt 11JH~Op!v! 8 ll,l1 M B M8W11JHY • L'i3B8CTHO H8CKOJI:OKO OCHOB

Hb!X M8TO~OB BB0~8 ~8HHb!X B BblqHCJ!liJTeJI:OHJIO M8WHHY: rrpl1 IIOMOIIUi 

KJI8BliJWHbiX TIJJI:OTOB, nepwoKapT, rreP<!ioneHTbl 1IJ MarHHTHOti JI8HTbl, 

a T8I~e pH~ ~pyr11JX M8TO~OB: OTITliJqecKOM pa3B8pTKOti 11J300p8llte

HHH, qT8HliJ8M 38TI11JCM 11 M8rH!IJTHbiM11J qepHHJI8MliJ 11
, Tipl1 TIOMOII\liJ 3BJKO

]Xl3JI!1Jq 8 IQ11U1X ycT poticTB. :ilJIH BBO~a 6on:ow11x o6'.DeMOB MHWOP~~; auHH 

ll 811\C BCero l1CIIOJI:03JIOTCH BTOpOti 11J Tp8T11Jti M8TO~bl 1IJ peJKe qeT

.tl~U'l'bl l1 Me 'l'U;£J,. llp11 MeHe H I.1e Me'l ' U,LI,U.tl .KO,i~U.tlUlt1 pel' .L1t.:'l' pl:lll,.lt1H 
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8Jtc nepHMeHTaJI:OHOti V! HcpOpM~¥Ui OIIpe;n;eJIH8TCH VJM8IOinVIMVICH ll03JlO!tHQ

CTHMVI BBO;LJ;a B MaiiUifHY. 

MsBeCTHhl ycTpotacTBa ;n;nn aBTOMaTVJqecKoro qTeHHH 

aJI<flaBVJTHQ-IJ;!I!cppOBbiX T8KCTOB, OTII8't!aTaHHbiX Ha pasJIVJ't!HblX l18'tlaTHblX 

:~aillVJHax. HanpVIMep, ycTpOtiCTBO, !I!CTIOJI:OSYIO!l\88 M8TO;LJ; Ol1T!I!'t!8CKOta 

pa3B8 pTKVI, 068Cl18't!!I!BaeT 't!T8H!I!e T8KCTOB C ;LJ;OKyMeHTa (210 X 330MM) 

CO CKOpOCT:OID 300 3HaKOB/C8K /55/. ITO;LJ;aBJIHIDmee 60JI:OillHHCTBO 

BL!1UICJil1T8JI:OHbiX MaillVIH T aKVIMVJ tU1TaiOinVIMVI yeT pOHCTBaMVI ITOKa He pac

TI OJiur aeT. nep¢oneHTU (H paHee mHpORO VICITOJib3yeMHe B Tenerpa¢!1!!1! ) 

:: nep([JOI\apTb! ( umpOIW !1CI10JI:03Y6Mbl8 B C't!8THO-aHaJII1TVI't!8CKVIX uanm-

!l ax) ;n;o JiaCTOflll\8rO Bp8M8HM OCTaiOTCH OCHOBHb!M cpe;n;CTBOM BBO;n;a 

;n;aHHhlX B MamVIHY /56/. naHHH8, SaiiHCaHHhl8 Ha nepcpoKapTax (Ha 

rrepcpOKapTe MO~HO SaiiVICaT:O ;LJ;O 960 6VJT, HO rrpaKTVI't!8CKVI KOJI!I!'t!8CTBO 

s arrMCb!BaeMb!X ;n;aHHb!X M8H:Oille, TaK KaK Ha Ka~;n;oti KapTe Tpe6yeTCH 

yr\aSLIBaTD pa;n; cny~e6HbiX OTMeTOit II! xapaKTepVICTI1K !1HilJOPM~!1!!1!), npVI 

BB O;n;e B MaillVIHY Cl.l!I!TbiBaiOTCH C 0 CKOpOCT:OID 100 - 300, a VIHOr;n;a 

1000 rre pcpcmapT B MVIHYTY (IO:> - I06 6VJT/M!I!H). ]laHHble' san!I!Ch!Bae

lv!bl8 ITa ne prlJ0318HT8 IIOCTpO't!HO (Ha Jl8HT8 06Lil.lHO ;LJ;O 5-8 ;n;opo~eK), 

C't!HT biBaiOTcH co cKopocT:oro 200-300, a vmor;n;a IOOO cTpoK/ceK 

( ~ o s.ro4 - 5.ro5 6HT/MVIH) /56,37/. 

]laHHhl8, sarrVICaHHbl8 B BH;LJ;e IJ;V! cppOBb!X T6KCTOB, rrp!l! rro;n;rOTOB

K8 1\ BBO;n;y 06l:ll.IHO nepeBO;LJ;flT Ha nepcp0318HThl VIJIVJ neprflOKapTH. 

O;n;HaKO CKOpOCT:O pyl.lHOrO rrepeBO;n;a ;n;aHHb!X KpatiHe Hey;n;OBJI8TBOp!I!T8JI:O· 

Ha ( u HorHe ceKyH;n;l:l Ha nepesanVJc:o o;n;noro l.lVICna). ITpVI aTOM 

H8!1!368 lK Hhl 60JI:OillVI8 ;LJ;OIIOJIHVIT8JI:OHbl8 SaTpaThl Bp8M8HVI Ha neperrpOBep.Im 

H VICnpaBJI8H!I!fl. B HaCTORmee Bp8MH IIOJIYl.lHJIVJ pacnpOCTpaH8HVI8 

Bb!BO;LJ;Hhl8 ycTpOtiCTBa C aBTOMaTVJqeCKVIM nepwopVIpOBaHVI8M, 
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rrosBOJIHIOil.l11e 11CKJIIOI!11T:O PYIIHYIO rro.z~roTOBKy pesyJI:oTa•ro:n 113MepeH11i1. 

I3 ItatreCTBe aBTOMaT11tr8CK¥!X rrepciJOplllpyiOil.ll1X ycTpOtl:CTB trame BC6I'O 

rrpMMeHHJOTCH TeJierpaclJHhre arrrrapaThi (T¥Irra CTA), oe5ecrre1!HBaiOil.lllle 

BLlBO.II Ha c5yMaJKHYIO TI8PWOJI6HTY (Hap.ff.IIy C rretraTaHM6M) CO 01\0po

CT:OIO OKOJIO 60 KaHaJIOB/MMH /23,26/ M 6onee 6b!CTpO.I(6~CTBYIOml18 

rreprlJopaTOPhi ( TMTia TIJI CO CKOpOCTDIO rrep1Jop¥IpOBaH¥!.ff 20 CTpOK/CeK 

11 ooJiee /22/), ooecrrei!¥!Baroll.IMe CKopocn BhiBO.IIa oonee 200- 300 

rcanaJio:a/M¥IH /17,57 I. Paspae5oTaHhi rrepwopnpyrom1r1e ycTpottcTBa 

co cKopocT:oiO .z~o ISO CTPOK/CeK /58/. TiponsBO.I\MTeJI:oHocT:o Jiytrmnx 

rreptlJopaTopo:a 10Lj-- ro~ Olr1T/MMH. B P.ff.I\8 l13M6Pir1T6JI:OHhiX Cl1CT6M 

rrpMMeHHIOTCH KapTOtrHhie rrepwopaTopbl /16,59/, oe5ecrretr!r1Baromlr1e 

CK OpOCT:O rrepwopMpOBaH!r1.ff OKOJIO !00 KapT B MMHYTY (lr1HOI'.I(a .I\0 

300 H:apT / Ml1H /3 7 /) • Harrpin.tep, M3 256-KaH aJI:OHOI'O aHaJil13 aTopa 

,n,aiiHble BhiBO.I\HTCH Ha 22 rrepwoKapTbl sa 12 ceK /59/. 

i.leT O,ll,hl rrepciJopMponaHMH Ha OYMalKHoiit JieHTe MJil1 rcapTax no c:noe~ 

C!COpOC TM ripl1MepHO paBHOneHHbl, 11 rrpe.I(TIOtiT8Hlll6 O.I(HOMY M3 Hl1X 

OT,IJ,aeTCH B pesyJI:oT aTe He TOJI:Ol\0 cpaBH6Hl1.ff CKOpOCTeiit. TiepclJOKapTb! 

y;no6Hee TeM, liTO MX MOJKHO KOMITJI8ICT OBaT:O B pa3JlWU!b!X KOMc5l1Hanl1HX, 

Ilpll 3T OM 11POIJ18 11CITpaBJI6Hl1.ff OT,ll,8JI:OH'nr oum60IC 11 :n;pyr11e HaHMITYJIH

UM!t! . TieprpOJleHTbl 008CTI8l!MB3IOT 3aiTMC:O C OOJI:Oilieiit IIJIOTHOCT:OIO (rrpM

r.repno B 2 pasa) 11 ooJree y.z~oonbl .IIJIH TpaHcrropTMPOBKl1 l'l xpaHeHYIH. 

3arrMC:O Ha rrepqJOJI8HT6 MOlK8T l1M8T:O lK8JiaeMyiO .I(JIMHy, TI08TOMy B 

pH,Z(e cJiytraeB roTOBMTCH Ob!CTpee. HaKOHen, nepciJoneHTa .z~emeBJie 

rrepciJorcapT, a anrrapaTypa ;ZJ;Jifl uee 3aHMMaeT li!Horo MeH:orne uecTa 11 co

,l.!,opm1T 3H3l!IIIT6JI:OHO li!6H:Oill8 3JI6ICTpOMeXaHll!l!8CKOI'O OOOpy;ZJ;OBaHM.ff. 

071narco sarrMCbmaeMI>Ie Ha rrepc'jioJieHTY .z~aHnble .IIOJilKHhl ObiT:O paccOPTM

poBaHb! (pasMe n.., .., __ ,f ) rrepe.z~ samiC:oro, JIM6o rrocne 3aiiMCir1 . 



TioMMMo rrepwopau~oHHhlX HOC~Tene~, ~nH aHanor~qHux ~enen 

Bee qa~e HaxO~~T rrpHM8H8H~e MarHMTHaH neHTa, KOTOpaH IT03BOnHeT 

pa3M6CT~T:& sarr~Cb!BaeMYIO 11Hg)opM~HlO CO 3Halll'!T8Jl:&HO oon:ornen 

ITJIOTHOCT:&IO ~ yBem!q~T:& CKOpOCT:& Bh!BO~a (11 BBO~a B MaUmHy) Ha 

I-2 rrop~Ka. Tiocne~u~M MeTo~ sacny~~BaeT ocoooro BHHMaH~fl 11 B 

CBH311 C TeM, qTQ IT03BOnffeT yrrpOCTHT:& Tpa:KT 11 BhiBOA - BBOA11 • 

.I(aHHhl8, 3aiTHCaHHble Ha ~pyrHX HOCHT8JIHX, B Mal!IHHe np11XO~t1TCH rre

periMChiBaT:& Ha MarHHTHYIO neHTY rrepe~ HaqaJIOM BmHcneHittii. MHoro-

CTyneuqaTOCT:O 11 rpOMOSAKOCT:O TaKOrO TpaKTa (HSMepHTen:OHafl 

CHCTeMa - nep{JloneHTa - MarHHTHafl neHTa - BhlqHCnHTen:&) qpe3Bbl

qa~HO yBent-tq~BaiOT BepoHTHOCTI> 11CKa~eHHff (rroTepH) HHWOPMauim 11 

3aMe,I(RfilOT ee rrepe~aqy ~nH oopaOOTKH. MeTO~ BhiBO~a Ha MarHI1THYIO 

JI6HTY HaMOOnee 8(JJ<ll8I\TJIIB8H, KOr~a YAaeTCH COBM8CTHT:& SaiTJIICH, 

rrpOlii3B8AeHHhl8 Ha rrepH{Jlep11~HOM Ha:KOITMTene (B 113M6pHTeJI:OHOn 

CMCTeMe) , C BBO~HhiM YCTpOi1ICTBOM - HaiWITli1TeneM Mal!lli1Hhl ( O~Halto, 

3TO !IaKJI~h!Ba8T BeC:&Ma cep:&e3Hhl6 ycnOBJ/Iff Ha ~OITYCTli1Mbl8 OTKJIQ

HeH11H B pa3M8~8HHH 3arrli1C11, rrepeKOCbl, CMe~eHHH li1 T.A. /60/). 

Tor~a MarH11THaH neHTa C 3aiT~C:&IO 3KCrrepliiM8HTaJI:&HOM HH(JJOpMaullllll 

MO~eT ObiT:& rr epeHeCeHa 11 YCTaHOBJieHa Herrocpe~CTBeHHO B HaKOITli1-

T6n:& o6paoaThiBaiO~ei1 Maiii11Hhi. 8TOT Me To;n; rrp11M6HHeTcH B pffAe 

sapy6e~HhlX (JJ1i3Ji1qecr<~X na6opaTop11tt, Harrpli1Mep
1 
/61/. Tipli1MeHeHli1e 

OOJiee rrpOCThiX BbiBO~HhiX ycTpOi1!CTB C 3aiT11C:&IO Ha Y3ICYIO MarHliiTHYIO 

JieHTY (He Mal!IJIIHHhiM KSJI;pOM) /32/ He JIICKniOqaeT rrepesam'IC11 ~aHHhDC 

np11 BBO~e B Mal!IHHy. 

ilpH perHCTpauHH AaHHbiX B KOAOBO~ WOpMe 3aTPYAHeHO 

B113yaJI:&H06 qTeHllle. 3TO rrpe~CTaBJIH8T orrpe~eneHHOe Hey~OOCTBO, 

TaK Kai\ t.10~6 T B03HJIIKHYT:& H600XO;IJ;li1MOCT:& 03HaKOMMT:&Cff C CO~ep~a

HirleM MaTepHana B rrpo~ecce ero Bb!BO~a li1n11 rro~roTOB:Kl1 K BBO~Y 
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B Mal!UUIY. B HaCTOffll.\88 Bp8Mff C TaKOti u;en:DIO ITPVIM8HRIOT Bb!BO;Q C 

~y6~VIpOBaHVI8M sarrVJCVI ~aHHhiX, rrp8~CTaB~ff6MbiX B KO;ZJ.OBOti VI 3HaKO

BOH Mm'l rpacpM'I8CKOti cfJopMax, IlanpVIMep, B pR~e ycTpOtl:CTB rrep~Op!1pO

BaHVJe conpono~;naeTCH IT8'IaTaHvreM /25/. ITpe;ncTannHIDT VIHTepec 

CMC T8Mbl 3 anvrc V'l ;naHHbiX, O;ZJ.HOBP8M6HHO y;nonneTBOpffiOII.\VI8 ycnOBVJRM 

aBTOMaTvrqecKOrO H BHSyan:DHOrO qT8HHH. TaK, B CHCT8M6 /62/ 

T8KCThl, 3arrHCb!BaeMbl8 MarHHTHbiMH q8pHHnaMH B BM;ne 3HaKOB HOp

Man:DHOrO Ha"tJ:epTaHVIR, MoryT 6b!T:o npoqTeHhl Bl'!Syan:&HO VInl1 aBTOMa

TV!l-IeCKl'l. CitopocT:o anToMaTVI"l!ecKoro cqVJThiBaHHR I200 sHaKon/Ml'IH. 

ll. liBH3:0 MIIOrOJtaHM:DHb!X l13M8Pli!TeJI:&HbiX 

Cl1CT8M vl Mal!II1H ;ZJ.JIH 06pa60TIW ;ZJ.aHHbiX 

I. ITpl'l OdpadOTKe 3KCnepHM8HTan:DHhiX ;naHHhiX Ha BhlqHCnVI

TeJI:&HOiii Mallli1He M8TO;ZJ.aMl'l, rrpe;nyctmTpiiBaiOID,l1MH STaiThl Bb!BO;na ~aHHb!X 

M3 l13M6pl'!Ten:&Hh~ Cl1CT6M Ha rrpOMemyTOqHhliii HOCHTen:o, ;QOCTaBKl'l 

3TOrO HOCVIT8Jlff K Malll11He 11 ITOCne~yrom,ero BBO~a B Mallll-IHY, He HCKJII()

qeHhl sHatiHTen.DHble sa;n8pmKH (qacbl, ;nHvr). 3a;n;epmKa B nmry tieHHM 

pesyn:oTaTOB odpadoTKVI B o;nHVIX cnyqaflX He~enaTen:oHa (Kor;na 

3KCIT8pl'!M8HT Hen:D3ff C'tJ:HTaT:D ITOJIHOCT:DIO sanepmeHHbThf ;l\0 ITOJiyqeHMff 

MCtieprrh!BaiOII.\6H l'!HcpOpMai.J;HH), B ;npyrHX cnyqaflX rrpHBO;l\HT K pR;ny 

MeTo;nvrqecrmx saTpy;nHeHvriil' (rwr;na orrp8;neneHHhliii pesyn:&TaT o;ni-IOro 

11s sTarrOB sKcrrep!t1MeHTa lt1JII1 I13Mepeimi1 RBJIRIOTCR ycnoBVJeM rrepexo,l(a 

It O;l\HOMY VIS rrocne;nyiOII.\VIX STaiTOB, ITOBTOpeHHe l13MepeHH~ CBfl3aHO 

co sHa"tJ:!t1Ten:oHb!Ml1 TPY~HOCTRMII! 111 T .;n.). YMeH:omvrT :s aTy s e .~ep:amy VI 

em.c 6onee cJIOJKHaH rrpo6JieMa -rronytiaTI> 11 McrronMonaTI> pesyJII>TaThl 

oGpa6oTKl1 B rrpou;ecce sKcrrepVJMeHTa - oqepe;nHhle sa;naq11: anTO!.IaT11-

sau;l1!t1 QM3l'l"l!8CKOrO 3KCnADVJM8HTa. 



B TeqeHHe rrocne~Hwx HeCROJIDKHX neT rronyqHnH rrpHsHaHHe 

H rronyqaiOT pacrrp OCTpaH8HH6 M6TO~bl CBff3H MHOrOKaHanEHbiX ltl3M6pH

T6nl'>HbiX CHCT6M (KaR CII6l..\HanH3Y!pOBaHHbDC H3M6pY!T6Jlbi-i hlX CHCT6M, 

TaK li1 Cli1CTeM, IIOCTp06HHbDC Ha 6 ase ManbiX Bbl1!li1CID1T6JlDHbiX Malllli1H 

illli1pOKOrO Ha3HaqeHHH) C o6pa6aThlBaiOmMMH BuqHCJI!tlT6JIDHhlMYI Malllli1-

HaMli1 (yHHB8pCanDHhlMY! BhlCOROIIpOYI3BO~Y!T6JIDHhlMli1 MaillHHaMH),OCHQ

BaHHhl6 Ha rrepe~aqe ~aHHhiX ITO RaHanaM CBH3H. TeH~6Hl..\Mli1 C03~aHli1ff 

e~HHb~ M3MepHT6JIDH0-06pa6aThlBaiO~li1X KOMIIJI6KCOB, COCTOHmMX li13 

III3MepMT6JIJ:>I10it arrrrapaTypbi ltl YH!tlBepcaJIDHbiX BhlqHCJI!tlT6JII:.HhiX Ma!llltlH 

(li1Rl'l Y!X KOMIIR6KCOB) ,o6ycnoBJI6HHbi6 IIOTpe6HOCTHMH pa3Bli1Bai0~6HCH 

MeTO~HRH qJYisHqecRoro :mcnepHMeHTa (~aJIDHettmee ycnoJKHeHHe 

MHtf?opM<mli1H, norMKH oT6opa, o6pa60TRH li1 li1HTeprrpeT<mli1H pesyn:t:.

TaToB), CTaJIH B03MOlKHbi C pa3BHTH8M Baql'!CJIHT8JlDHbiX Mallil'!H 

(B03MOJKHOCTli1 Ma!l!MH IIOCJI6~Hero IIHTli1JI6Tli1ff CYill6CTB8HHO pacllll'IpY!ImCL) . 

0co6eHHOCTI:.lO Tai(OrO li1CIIOJII:.30BaHli1ff Ma!l!MH B H3M6p11T8JI:OH0-06pa6a

ThlBaiOUl8M ICOMIIJI8KC8 HBJIH6TCH COBM6CTHaH ( COIIpfllK6HHaH) paooTa 

Malllli1Hhl C M3M6pMT6JII:.HbiMH li1 ~pyrMMM ::mcrrepli1M8HTan:&HbiMH CMCT6MaMH, 

OOM8H V!HclJOpMal..\M8M ITO KaHaJiaM CBH3H li1 o6pa60TRa pesyJII:.TaTOB 

B XO~e 3KC II6PMM6HTa. B08MOlKHOCTli1 BbfqMCJili1T6JII:.HhiX Malllli1H BTOporo 

IIOICOJI6Hl/Ifl II08BOJiff!OT l/ICI10JII:.30BaT:O !/IX IIpaRTHqecKH O~HOBp6M6HHO 

~nH coopa, HaKorrneHHH, o6pa6oTKli1 M npe~cTaBJieHli1H pesyn:t:.TaTOB B 

HaH60nee y~OOHOi-! clJOpMe • Ilp!~ OC~6CTBJI6Hl/Il'l !})YHKI.\li10Hani:.HOi1 CBH8li1 

!.1allll11Ibl C OT~eJII:.Hb!M M3MepMT8JII:.Hb!.M YCTpOlitCTBOM (lii3M6pMT6JII:.Haff 

CHCTCI.1a Ha o ase Dbl'lltlCJIJ/IT6JI:OHOM Malll!IIHbl - 11 CYJCT6Ma C 8aiiOW1HaeMOi1 

rrpor paMMOi1 paOOThl 11 /63-65 /) IIOHBJIH6TCH B08MOlKHOCTD B rrpou;ecce 

H3M6 pe Hl!ii! rrpOBO~li1TI:. 6onee CJIOlKHbill OTOOp ltl orrepaT!tlBHYJO o6pa60TKY 

ll3M6pH6MhlX J36JIH1I!IIH III T6M CaMbiM y Me HI:.l!ll/IT:O 00!:>8M HaKal1JIV!Ba8MbiX 

.zr,aHHhiX , Tpe6yJOUlliiX rrocJie~yiOmett Malllli1HHOt1 o6pa6oTKl1. ,llanee pac

CJ.;aTpr-maJOTCH , rrpext~e ncero, ocooeHHOCTM CBHS!II o6pa6aTbiBaiOillHX 



........... ________________ __ 

Mallll-iH 11 Cl161.\IIJ8.JILi3LipOBaHHblX MI-IOrOitaHM:OHb!X Li3Mepi1T6JI:OHliX Cll C:roi.i 

(C11CTeM C ~11KCI1pOBaHHOfi rrporpaMMOW pa60T~), KOTOp~e CITOC06H~ 

C OTHOCI1T8JI:OHO 60JI:OIDOfi CKOpOCT:OID HaKaiTJII1BaT:O 11 BHAaBaT:O 60JI:O

ll!H8 06TJeM~ ;n;aHHb!X, l10;D;Jl6lK8.11U1X MaiDIIIHHOW o6pa60TKe. 

Eon:omow rroTOK sKcrrepHMeHTan:OHhlX ~aHHhlX orrpe~enaeT 

Tpe60BaHHe ~OCTaTO~HO BhlCOKOn S~eKTHBHOCTH rrepe~a~H ITO 

KaHaJiy CBfl311, 6~CTpo;n;ei1CTBIIIfl Ill ITOMeXOJCTOM"4:11BOCTI1 BCero Tpai\Ta. 

CROpOCTD TpaHCJiffl..\111'1 ;n;ammx, Bb!BO;ll;I1Mb!X 1113 Li3M8PliiTeJI:OHOl1 CI1CT6Mhl, 

;n;oJilKHa 6h!T:O cornacoBaHa, BO-TiepBhlX, c TiporrycKHOtt crroco6HOCT:OID 

KaHaJia CBfl3H 11, BQ-BTOphlX, C B03MOlKHOCT:OID 06pa6aThlBaromefi 

Mallli/IHhl rrpiiJHI1MaTD ITOCTJllaiDil\YID I-tH~OpMal..\1110. MeTO~hl CBR311 C Bhl"4:11C-

JIJ.1TeJI:&Hb!MI1 Mallil'!HaMI1 MOlKHO 06'I>e;D;I1HMT:O B ;D;Be rpyrrrrbl: I) MeTO~bl 

nepe;n;a"4:11 c rrpoMelKyTOll:HOiii perncTpau;Lieiii, c HaKorrneHMeM ~aHHb!X 

Ha rrpOM6lKJT01l:HOM HOCHTeJie Li 2) MeTO;D;bi Herrocpe;D;CTBeHHOiii(rrpflMOM) 

CBff311 C Mallii1HOM. Eonee 113BeCTHhl rrepB~e MeTO;D;hl. 

2. ;llJiff CIIJCTeM C rrepesarrl'!C:OIO TpaHCJIMpyeMb!X ;n;aHHblX XapaK

TepHO 11CITOJI:030BaHI1e KaHaJIOB C OTHOCliiTeJI:&HO H0BhlCOKOM rrporryCRHOM 

cnoco6HocT:oro, TenerpawHhlX 11 TenewoHHhlX ceTett. 

ITepB~e STallhl pa3B11T11fl CBR311 C BhlCOKOllpOH3BO;D;HT6JI:OHhlMH 

Mall!JUlaMl'!, y;n;aJieHHb!MH Ha 3Ha1l:LiTeJI:OHOe paCCTOflHHe, 11JIJIIDCTpJIIpyeT 

xapmtTepHhrtl rrpMMep /66/. C 1959 ro;n;a Tiepe;zr.a-qa ;n;aHHhiX ocYmeCT

BJIRnac:o no Tenerpagmoiii JII1H11l1, Ha o6or1x I\OHL\aX KOTopol1 rrpMMeiiH

nac:o 5-;zr.opoJKell:HaR rrep<IlOJieHTa. CKopocT:& rrepe;n;all:M 5 sHaK/ceK. 

B 1960-1962 r. r. :n;aHmie rrepe.n.aBaJIJIIC:O no Tencrpa~HOMY I-taHany, 

c iw.o:.ce n l!OMY oC5opy,IJ;oBmmeM ,IJ;JIR o6pa6oTKI1 rrep~oKapT 'T'J~~' na I EM, 

C 0 CROpOCTI>!8 10 RapT/MIIIH. B 1962 r. CBfl3l) Hall:aJia ocyll(eCTBJil1TD

Cl1 TI O JUlHHIIJ, Ha ROHL\OX KOTOpOi1 ycTaHOBJieHO o6opy,IJ;OBaHM6 ;JJ;Jlfl 

3aiTIIJCJ.1 Jll BOCITp0113B6;D;6HMfl MarHMTHhlX JieHT, CO CKOpOCT:OID 
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I50 sHaK/ceit. Ha ~pllleMHOM KOHI~e MarHliiTHaH neHTa :B:BO,I\11nac:& B 

Mauumy IBM I40I, 11 ,I(aHHhle neperrMCb!BaJiliiC:& c 6on:&mett nnoTHOCT:&IO 

:r\Jlff MalllHHbl 7030. PesyJI:&TaTbi 113 I10CJI8,I(Het1, B CBOIO oqepe~:&, 

nocTynan11 B Mam11HY I40I, r,I\e nepen11Cbtl3aJI11C:& c MeH:&lllei1 nnoT

HOCT:DIO ,I(Jiff rrepe,I(at:£11. Ha ,I\pyroM KOH~e Jl11H1111 3al111CaHHble ,I\aHHb18 

TaK~e BBO,I\liiJI11C:b B MalllliiHY I40I, C ITOMOm:DIO KOTOPOM net:£aTan11C:&. 

Ka~~ble cyTK11 BpeMH CBff311 COCTaBJiffJIO I-I,5 qaca. 0TM8t:£a~TCH 

,I\:B8 OCHOBHble TPY.I\HOCTlll TaKOM (Bee eme rpOM03~KOM) CBff311 C 

Malll11HOM: ,I(Jlff nepe,I(al!11 ~aHHbiX I10 KaHaJIY CBff3lll C yKa3aHHOM 

CKOpOCT:&IO I10Tpe60DaJIOC:& BB8CT11 KOppeKT11pyiOm11e YCTPOMCTBa; 

113-Sa OTKa30B H8 Bbl,I\8p~11BaJICff rpa~11K paOOTbl Ha 1111H1111. 

WHcJ!opMau11H, nepe~aBaeMaH B paccMaTp11Ba8MbiX C11CTeMax 

CBfl311, 11MeeT ,I\B011t:£HYIO cJ!OpMJ: COOOmeHHff COCTOHT 113 I10C118,I(OBa

T811:0Hb!X C11rHa1IOB, COOTBeTCTByiOm11X ~11cJ!paM 11 011 lii 11 ! 11 • :UBO!Ilt:£Haff 

vm!IJopM8.U11H, ecm1 He rrpe,I\ycMoTpeHbi crreulllaJII>Hh!e Mepb!, He oona,I\aeT 

~<m6biTOt:£HocniO, nplllcymei1 pet:£eBw coo6n~eHHRM (~o 70%). B TO BpeMH 

KaK ;z:r,nfl TenerpacJ!t-111 0T1llllt:£Haff pa60Ta xapaKTepH3yeTC.H BepOHTHOCT:OiO 

HerrpaBVIJI:OHOrO rrpHeMa OT,I\811:0Hb!X CVIMB01!0B TIOpH,I\Ka I0-5 , Tiplii rrepe

;n;aqe ,l.(lli!Hb!X B03HVntaiOT TpeOOBaHVIff rtepe;n;al!I!J C B8pOHTHOCT:blO OlllVI-

60!\ ro-9~l ueHee /67 I. no pesyn:nTaTaM I~CITh!TaHIIIM /68/ rrp!ll rrepe- I 
;z;.aqe .zr.aHHbiX rro TenerpaqJHHM ceTHM (liicrron:r,soBancH BTopoi1 MelK;n;y- 1 
napO;LJ;HbiM KO,I\) BepORTHOCT:& Oll!HOKM B SHaKe IQ-5 HID'! OOJI:Dllle • 

C!IICTeMa CBH311 C MaW11HOM 11 M!IIHCit11 ITO KaHaJiaM ac50H8HTCKOrO TeJie-

rpacJ!a orr11caHa B pa6oTe / 69/. CKopocn Tenerpa~WipoBamm 50 c5o;L( 

rrpn ncrron:r,soBaH!IIH o6bit:£Horo Tenerpaqmoro oc5opy.noBaH11H c nepciJo

nei!Toi1 . CKopocT:o rrepe;n;atJ:11, rr p!1MeHHeMaH n Tenerpa!))t-m, He y.n;oaner-

BOpHeT ,Tpec5oBaH11ffM SciJcQeK'rYIBHOrO liiCI10JI:030Ba!Il1H Bblt:£\I!CJIIIT811:0H b!X 

r.w~nm n cncTeMax, npe;n;rronara10m11x BBO;n; (Bbmo;n;) c5on:ol!lliiX o6T>eMOD 

V!JlrTl0pMaU!IIl1 sa ROpOTKvle npOMeJKy'lKli! BpeMeH~. 
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!10TpeOHOCT:& B rrepe;naqe ,Z(a!!HbDC B03HHRJia, ROr;na Ylit6 CYII(6CT

DOB8JU! pa3BHThi8 T8JI8CpOHHhi8 C8TM, 11 rrp06JieMy OOJI88 3('[lcpeRTHBIIOH 

rrepe,I\a1!M MOXHO dHJIO dH HaHdOJiee OhiCTpo P811ll1T:&, MCI10JI:&-

30BaB cymecTByromMe mumn. O:nHaKo rrocne.n;Hne cos.n;aBar.mc:o B 

COOTB8TCTBMH C Tp860BaHHflMM rrepe;na't!H HerrpepHBHhiX CHrHaJIOB, l1 

.l\Jlff 3((Jl)l6ltT11BHOH rrepe;naql1 ,n:aHHhiX ORa3aJIOC:& H800X0.1l.HMh!M CYUl8CTB8H

HO YM8H:Oill!1T:& l\OITYCTMMhiM ypOB8H:& liiMITyJI:&CHbiX ITOMeX, cpa30BHX H 

,I\pyrl1X BHl\OB l1CRalit8HMt! HJU1 HattTH M8TO,I\bl YCTpaH8Hl1f! B03l\8MCTBI1f! 

TaRMX !llCKaJKeHMt!. B HaCTOf!Ul88 BP8Mf! OITMCaH Pf!,Z{ CHCT8M rrepe,n;aqH 

,I\B0!11!HOH mrrpopMaJ:l!llM IIO T8Jl8qJOHHbll,f RaHaJiru! CBf£3!1, Harrp11!Mep,/70/, 

B mmre /67 I . .UnH Trumx CHCTeM, Hcrron:nsyromHx pasJIH1!Hbre MeTo;n;bi 

L!Ol\YJiffll;Ml'J, 8WW8KT11!BHOCT:& rrepe;n;aq11! CYII(8CTB8HHO M8H:Oill8 TeopeTH1!8C

l\OrO rrpe;nena /7I/. IToRasaHo TeopeTv,qecim, 1!T o no H:aHany c rronocow 

B MOJKHO rrepe;n;aT:& He 6onee 2B ;zJ;I1CKp8THIDC 3Ha1!8HHi1 C11!rHan:a sa 

I C8It /72/. !1p11 ;ll;B011!1!HOM RO;zJ;HpOBaH11!11 RaJK;n;oe ,I\11!CKp8THOe 3Ha1!8H11!8 

co;n,epJKl1T I OHT l1HWOPM8.Ul111!, 11 CROpOCT:& rrepe;n;a1!11! IIPH 1\BOMI!Hb!X C11r

l!Max COCTaBJIH8T ;n;o 2B OHT/CeK. J4JIH OObll!HbiX T8JI8cPOHHhiX JIHHHH 

CBH311 C ITOJIOCOH 3000 ri( rrprutT11!1!8CKHM rrpe,I(eJI CKOpOCTH rrepe;n;a't!H 

KaK rrpaBHJIO He BhOOe 2500-3500 OHT/CeK. PeaJIH3aiJ;11!H TaROtt CKOpOCTH 

Tpe6yeT TUlaTeJI:OHOfl KOMIT8HCaiJ;1/ll1 HCRaJKeHHW B KaHane /73/. 

f1pl1Be;neHHL!e B Jll1TepaType MaTepHaJih! IIOKa3h!BaJOT , 1!TO l1CITOJI:0-

30BaHH8 TenerpO!HihiX C6Tei1 ,I\Jlfi rrepe;n;atrlll ,I\aHHbDC COITpHJK6HO C B03MOE

!!OCT:&i0 DlleCeHJIIfi Cyll(8CTBeHHh!X HCRaJK6Hl1H. TaK, HCIIh!TaHlllfl /7L~/ f!OKa-

3 aJlvl , 1!TO 7Cf/a peryJIHpHbiX Bbi30BOD OYl\YT l1M8T:& l1HT8HC1/!BHOCT:D Oll!M-

OOK ueuee, qeM o.n;Ha Ha ?.ro-t 6HT (rrpn cKopocTH rrepe;n;aqn 

I200 611T/ceK). T·~.r:aH lE!TeHCHBHOCT:O Olllvt6oK sHa1!HTeJI:&Ho 6oJI:&Ille 

o6J:.Jqnoro ypOBHH, Haomo;n;aeMoro B Bbi't!!tiCJIMTeJI:&Hoi1 MaumHe c 
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~It!THO tl n eHTOtt. (O;nHaiw aTo HOliteT ObiT:O y;no:BJieT:BOPit!TeJI:oHhiM 

npYIM8H8Hlillll MCTO;D:O:B 06Hapylit8Hlllfl It! !WppeK~It!It! OWHOOK: M8TO;D:b! 

~TOI'O KOHTpOJIH ~eTHOCTJ/l D Cit!CTCMax CO CKOpOCT:OID TIOpH;D:Ka 10 

.IC/CeK 11 M8TO;zl;bl 6oJiee CTpOI'OI'O KOHTpOJIH Ilpit! OOJiee :Bb!COKHX 

pOCTHX - KOH TPOJI:O ~eTHOCTJ/l ~epe;n;yro~J/JXCH paspH;ZJ;O:B, r.epeKpeCT

i KOHTpOJI:O ~eTHOCTit!, KO;zl;bl C OOHapYJK8Hit!6M ll! It!CTipa:BJI6Hit!6M 

!OOK It! T .n., KOTOpbie IlOJIY~!.iJIJ/l pacnpOCTpaH6Hlll8 B TIO;zJ;OOHbDC 

TeMax CBH3lll /75/). XapaKTepHb!e p esyJihTaTb! lllCilb!TaHVIM IlplllBe;n;e

B pa6oT e /76/. ;D:aHHb!e, HaKanJIIt!BaeMbie Ha nepcponeHTe, rrepe;n;aBa

~:o :BO BTOpOM MelK;nyHapO;ZJ;HOM TeJierpaqlHOM KO;n;e CO CKOpOCT:OIO 

) 3HaKOB (nplll CKOpOCTit! rJ.la30BOt1 MO;zJ;YJIH~It!lll !200 6o;n;). rpynmi 

80-IOO 3HaKOB nepe;n;aBaJIJ/JCb C KOHTpOJieM M8TO;ZJ;OM 11 KOHTpOJI:OHb!X 

!M11 • VlCTib!TaHlllH nepe;n;a~.11 110 JIIt!Hit!HM npOMblWJI8HHOI'O npe;n;npit!HTJ/JH 

\a3aJilll, ~TO OTHOW8Hlll6 KOJIIt!~6CTBa J/JCKalK6HHb!X rpynn K OO~eMy 

:Jiy rrepe;n;aHHb!X ;ZJ;OCTJ/lraeT I% (BepOHTHOCT:O Oilll/JOKJ/l B sHaKe ro-~). 
3 6onhwe It!CKaJKeHllltt B03Hit!KaeT npH nepe;n;a~e ;n;aHHb!X no wnettwy 

)63 ;n;Be pattoHHb!e ATC . 3Ha~lllT6JihHO Hit!JKe ypoBeH:o noMex B Bb!;n;e

HHhlX TeJie~OHHb!X Ka6eJI:OHbDC JIJ/JHJilHX. TaK, ;n;Jlfl Ka6eJIH Tit!Ila Tr 

1 nocne;n;oBaTen:oHott nepe;n;a~e paspH;n;oB ( 11 ! 11 B BH;n;e rronoJKJ/JTeJI:o-

70, a 11 011 B B.I1;ZJ;8 OTpl1~aT8JI:OHOI'O It!MnyJI:&COB) CI-\OpOCTD rrepe;n;a~It! 

00 dit!T/ceK nplll ;n;an:oHOCTit! nepe;n;a~It! IO KM. TipH lllCilb!TaHHlll 

.KOM JIHHV.lll B odmeM Ka6ene ATC npoMHmneHHoro npe~-

It! HTit!R t!It!CJIO It!CKaJKem~tl KO~OBb!X rpyrrn OKOJIO 0, 3%. fipit!Be~eH-

~ Xap aKTCpit!CT!1Kl1 TIO!m3biB8.iOT OTHOClllT8JI:OHO orpaint~eHHb!e B03MOlK-

JTl1 Tai\11X l:IeTO;D:OD CBH3It! • 

HsBeCTHhl rrpHMepb! npit!MeHeHlllH no;n;o6Hb!X clllcTeM ;nnH nepe;n;a~lll 

Jnepr1MCHTa.JI:OHb!X ;n;aHHbiX K o6pa6aTh!Baromei1 Mawit!He . O;n;Ha It!3 TaKHX 

J(l 

CHCTe!.l:(T lllna IBM IOSO) Hcnon:osoBanac:o .n;nH nony;n;ynneKcHott CBHSH 

l.Iei:t;n;y <fJit!311\18CKOti Jia6opaTOpllleti VI Bb!lilllCJilllT8JI:OHb!M IJ;8HTpOM, pacno

JIOiK8HHbiMI1 B pasnlll1.!Hhrx ropo.n;ax /77 I. Ha KOH~ax Tene rJ?OHHott JilllHit!H 

YCTaHOBJI8HO o6opy.n;OBaH.I18 ,Z{JIH 3ani1Cit! It! ~T8H!.iH ,Z{aHHhiX Ha neptfJO

ItapTax, nepg?OJI8HTe HJI.I1 MarHit!THOtt JI8HTe. ;D:aHHb!e I13 MHOI'OKaHa.JI:OHb!X 

aHaJIIt!SaTOpOB IIP8ABapit!T8JI:DHO Bb!B0.1J:It!JIIt!C:O Ha HOC.I1T8JI:O, C KOTOporo 

C~lllTb!BaJIHC:O l1 nepe;n;aBaJIHC:O BO BpeMH CeaHca CBH3It!. fiOcTynaromHe 

ITO JilllH!i!VI ;n;aHHhle CHOBa samiC:CIBaJil1C:O Ha HOCHT8JI:O H MOI'JIIt! Ob!TD BBe

;n;e Hbl B uauumy. Tiepe;n;a~a Benac:o co CKopocT:oro IS n116o ISO 3HaKfceK 

(;n;eCHTit!~Hb!t1 3HaK npe;n;CTaBJI8H KOMChm~OHHh!M KO,Z{OM 114 It!3 811 ). 

fl pi1M8H6H nepeRpeCTHb!M KOHTpOJI:O ~6THOCTit!, Bb!HBJifliDll\It!M ;I.{BOMHYJO 

owlii<5Ky B coo6~eHVIIt! Ms IOOO sHaKoB. ITo pesyn:oTaTaM HcmrTaHHH 

Ms ro3 coo6~eHHlii oKono 97% 6b!Jlo rrepeAaHo 6ea c6oH. Onit!caHa 

MeHee CJIOmHaH CHCTeMa /78/ ,Z{Jlfl TpaHCJI~It!I1 .n;aHHb!X TIO T8JIB~OHHO~ 

ceTit! Ha RapTo~Hb!tt nepr!JopaTop, pacrronomeHHhrtt y MamHHb!. !t!s 2048-

KaHaJI:&Horo aHaJIHSaTopa ;n;aHHb!e Bb!BO;n;HTCH sa 2 qaca. 

B Till\.11X Cit!CTeMax CDH3H aBTOMaTit!3HpOBaH 3Tan C06CTB6HHO 

nepe;n;a1.111 3KCI16pit!M8HTa.JI:OHOit HH~OpM~It! K MatliJ/lHB ( !i!JIH OT MaiUit!Hb!). 

O;n;HaKO 3TaTibl Bb!BO;ZJ;a ;zJ;aHHb!X J/l3 aHaliVISaTOpa .11 BBO,Z{a 3T.I1X .1J:aHHb!X 

B MaWI1Hy p as;n;eJI6Hb! BO Bp8MBHlll It! OCy~eCTBJIHIDTCfi C l1CI10JI:D30B8H:HeM 

He T0.1J: OB KO,Z{OBO!ii pel'JilCTp~Hll!, paCC!JOTpeHHblX :Bb!WB. fipl1M8H6HHB 

IIO;I.{ 0 <5 Hb!X MBTO;zi;OB TpaHCJI~VIlll ,Z{ill!Hb!X Hait!60JI86 ~8JIBC006paaHO 

IIp VI 3Haq.I1T8JlhHO y .n;aJieHHOCTit! oOpadaTbrBaiOIUit!X Mall!It!H 

OT MC TO QHVIKOB ( rroTpedHTeJieH ) 3KCII8pl1M€HTaJibHOA VIHrj'l OpMai.J.HH, 

Kor;na 0CYll\8C TBJI CHlll8 Henoc p e;n;CTB8HJ-IOti CBH3It! C Ha !UI1HOM saTp y.n;H I1-

TCJI1IIO . 
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3 • !JeTO,l\bl He TIOCp8,l\CTB8HHOi1 CBH3H C Bbll!l1CJil1T8JII:,HOit Maiiil1HOH 

TI03BOJifllOT l1CKJI10'111TD STaTibl nepeaamtCH (ITO,l\rOTOBKH) Tp aHCJil1pyeMOt1 

rm<J?opMaL(MH. Ilocne,l\Hee ooycnanJIHnaeT oonee Bb!COKYIO s cMJeKTIIIBHOCT:& 

TpaKTa nepe,l\al!M, O;zJ,HaKo Tpe6yeT cornaconamm noToKa ;zJ.aH!IbiX c B03· 

:: oli\H OCT HMIII rm !IIMJ-Ibl no np11e1cy- 11 nepepaooTKe l1HQJOpMaL(Ml1. 

B CMCTeMax rrepe,l\a~M ,l\aHHhlX OT OO~eKTOB C pa3JIM~HO~ 

CICOpOCT:OlO TIOCTyrrneHlllff liiJllll pa3Jilii~HbiM WOpMaTOM OT,l\8JI:OHblX CJIOB 

I1Jllll cooomeHlll~ f\JIH cornaconaHliiH c sa,l\aHHott cKopocT:oro rrpllleMa 

(B Cl1CTeMax C Cl1HXPOHHb!M rrpHeMOM) npHM8HfllOT oy<DepHble 3aTIOMl1HaiD

Inlll8 ycTpOHCTBa. Ilp11 rrepe,l\a~e ,l\aHHb!X 113 MHOrOKaHaJI:OHOrO aHaJil1-

3aTOpa npOOJieMbl COrJiaCOBaHHfl CKOpOCTlll l1 I!JOpMaTa peliialOTCfl OTHQ

Cl1T8JI:OHO H8CJIOJKHO, TaK KaK B COCT8J38 TaKOrO aHammaTOpa l1M88TCH 

saTIOMMHammee ycTpOHCTBO, CTIOCOOHOe OTHOC11T8JI:OHO ObiCTpO 

(co CKOpOCT:OID OOJiee 104 
KaHaJI/CeK) BbmaT:O (HJI11 Tipl1HHTB) 

,l\OCTaTO~HO OOJI:OliiO~ oo~eM ,l\aHHblX. :UaHHble MoryT Ob!T:O BbiB8,l\8Hbl 

1l .z\BOlii~Iwtt I!JopMe, 6JIM3RO:Ci R rrpliiHHTOV! B ymuepcaJI:OHhiX MaiiiMHax. 

nnfl OCYII.l8CTBJ18Hlllfl H8IIOCp8,l\CTB8HHOi1 rrepe;D,a~M pesyJI:OTaTOB 113Me

peHM~ B Malill'!HY H800XO,l\V!Ma ObiCTpO~e~CTBYIOinaH 11 ;zJ.OCTaTO~HO 

rHOKaH CHCTeMa BBO;zr,a. 

B MaUIYmax rrepBb!X 1lbinyCKOB CBH3:0 C BH81IIHHMH OO~eRTaMH 

Morna obiT:o ocymecTnneHa rrocpe;D,CTBOM rrporpaMMHo-yl.lpanm:reMoro, Ha

rrpMMep, rrepl10;zJ,Vll!6CROrO onpoca. 8TOT M8TO;D, CBR3aH C OTHOCIIIT8Jl:&HO 

OOJI:OliiHMM saTpaTaMH pa6o~ero BpeMeHH, TaR KaK OTCYTCTBYIOT 

ycnOBHH IIerrocpe,l\CTBeHHoro oopameHHH, ROTOpble xapaRTepHhi f\JIH 

HOBb!X Mall!HH. B TIOCJI8;z.J;HHX Mall!HHa.'<: (MaiiiHHax C Cl1CT8MO!tt BHG!liHero 

II TJ epb!DaHHH BbN!I!CJieJm:Ci) rrp~t !10CTYI1JI8HHH OT BH8illH8rO OO:OeRTa 

COOT138TCTBYIOII.l8ro CMrHaJia OCYil\8C TBJIH8TCH n p epbr:BaHJ.IIe T6RYU\HX 

Bbi~HCJieHH~ 11 B OJIHXaV!liiHtt Y;IJ;OOHblti MOM6HT (TIOCJie BhliiOJIHeHHfl 
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TeKy~et1 ROM8H~~ HnH rrocne~OBaTenDHOCTH KOMaH~) - ~OCTYIT K 

Maunme. Ilp11 Hanii!lnil1 Clll'HanoB yrrpaBneHliUI ( rrpep~aHHH) 1'1 paspe

llleHlllfl ( 11 CBOOO~H0-3liHflT0 11 ) ~nfl OOp~eHHfl BH8lliHHX OCl'beKTOB K 

M8llll1He, 11n11 HaOOOpOT, OTHOCHT8nDH0 HeCnO~Ha Opl'aHH3~Hfl ~Byx

CTOpOHHett CBfl3~ (11n11 ~ame COTip~8HHOM paOOT~) Mailll1H~ 11 BH8!11H8I'O 

OCl'b8KTa. BpeMfl OJKH~aHHfl Hatiana CBfl3H MOlleT ClblTD o6ycnoBn8HO 

xapaKTepOM HnH 3H8l!8HH8M BH8lliH8I'O OCl'b8KTa - COOTB8TCTBJID~HM 

ypOBH8M TIPH,0Pl1T8Ta. :z:lnH peMH38.1\HH BTOpOI'O pe~HMa paOOThl C 

Ma!IIHHOH (Ha11oonee rronesHoro rrpH He6onDlliOM oo'beMe orrepaTHBHOH 

rraMHTl'l) Tpe6yeTCH ycoBepmeHCTBOBa.HHe yrrpaBneHHH Maunum /79,80/. 

Ilocne Toro, KaK rrpepbrnaHHe B~1'!cneHHi1. ocy~ecTBneHo (rrporpaMMHo

yrrpaBnHeMoe rrpepbiB8H1'!e HnH rrpepbiBaHH8 ITO BH8lliH8MY CHI'Hany) , 

IIOCTyrraro~l1e ~aHH~e BDO~flTCfl CO CKOpOCTDID, onpe~enHeMOH Bp8M8H8M 

BbiiiOnH8H1'Ifl COOTB8TCTBYID~l1X KOMaH~. B H6KOTOphlX 6onee IT03~HHX 

KOHCTPYKD;l1HX npe~yCMaTpHB88TCH paOOTa 3aTIOMHHaiD~HX ycTpOHCTB 

M8lli1'1Hhl C BH8lliH1'1Ml1 ycTpOUCTBaMH B peJKHMe 6ywepHOI'O H8KOrrneHHfl. 

B T8KOM PelKY!Me (pelKHM6 11 8C1'IHXpOHHO:i1 CBfl3H 11 ) CKOpOCTD OClMeHa 

HHQlopMau;1'Iei1. c 6y<IJepHbiM HaKOII1'!TeneM onpe~enHeTcn ero xaprutTepH

CT1'1ItaMH, a OJKH~aHl'l8 Hatiana OOMeHa MOJK8T 3aBHC8T:D OT BpeMeHl'! 

o6Mena l1HtPOPMaiJ.~Iet1: aToro HaKOIIl1TenH c ~pyr1'IMH ycTpoi1.cnaM11 Manni-

Hhl. (3TOrO OllH~aHHR MOJKHO Jll308JKa.Tb , y~BOl'IB KOJIII!qecTBO ClytpepHHX 

HaKOTil1Tenefi 11 l1CTIOn.osyH HX IIOrrepeMeHHO) • B H8KOTOpWC HOB8~llll1X 

BbiCOKOIIp0113BOI(l1T8n:OHhlX Mallll1Hax ocy~eCTBneH peJKHM TipOM8lKYTOl!HOI'O 

sarrm.rn:HaHHH l(aHHblX B orrepaTl1BIIO:i1 TI8M.flTH, 6ea 6ywepHWC HaKOTIH

Tenett /79/. 06MeH HHWOPM~l1e~ Me~y o6'beKTOM 11 Mallll1HOH rrpol1s

BOI(HTCH ITO OI(HOMY 113 K8H8n0B BBO~a-Bb!BOI(a CO CKOpOCT:OID, Tpe6ye

MOM OO'I:l8ICTOM. KCUK;r(hlt1: ItaH8.JI paooTaeT HeSaBM'ICHMO OT MalliHHhl 

(u;eHTpan:&Horo BbltrHCnk'ITenH) l1 l(pyrr1X KauanoB . EyQjepuoe HaKonneirne 
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B OTBe;ZI;eHH:WC 30Hax orrepaTMBHOM naMHTM ;ZI;OCTaTOllHO C50JI:Oll!Of.1 

GMIWCTVI OCYJ!\8CTBJifleTCfl nyTeM pas;n;eneHVIfl BpeMeHM MeiK;n;y MalllHHO~ 

11 KaHaJiaMM BBO;ZI;a-BbiBO;n;a H Bbi;ZJ;8JI9!:H1'R, KOr,ZJ;a 8TO HeOC5XO;ZI;MMO, 

II;VIHJIOB pa6oT~ rraMHTM ;n;nfl HaiK;n;oro BHeillHero YCTpOtfCTBa. TaH KaK 

Malliv!Ha VICIIOJI:03Y8T He KaJK;n;blii! UVIKJI OOpa!lleHVIfl, 3Ha1:!VIT8JII>Hafl 1:!aCTI> 

Ullll\JIOB IIC pe;n;a1:1 He BHOCVIT 3(3AepiKKH B BWH'ICJieHVIfl. ECJIVI o6pameHl1e 

K naMIITIIJ Tpe6yeT OOJie e , 1:!8M O;n;HO ycTpOMCTBO, K~Oe 113 Hl1X OOCJIY

i;mnaeTCfl B IIOPH;n;Ite O~:Iepe;n;HO CTH - C Yl!eTOM IIPl10PVITeTa. ECJII1 B 

rrepBbOC MaillVIHax li!H f~OpMauVIH BBO;n;t-mac:r, B onepaTVIBHYID IIa.MflTI> 1:1epe3 

perHCTp apVI~M8TM1:!8CKOrO ycTponcT:sa, TO B MaillV!Hax C COBpeMeHHOn 

cTpyrtTypoi1 oc5MeH vm~opMauHe ii! MoiKeT c5biTI> ocymecT:sneH npaKTHI:!eCHVI 

0 83 apHQM8Tl11:!eCI<OrO ycTpOii!CTBa. Tiocne;n;HHe MalliHHbi CTaHOBHTCH BC6 

6onee y;n;oOHb!M cpe;n;CTBOM HaHOIIJ18HHH, COpTl1pOBKl1 l1 ITOHCKa l1H~OpMa

UJ..'Il1, cpe;n;CTBOM rrpHeMa !I! Bbi]J;aql1 MHOiK8CTBa l1HCTPJHUHtt. Mallil1Hbl TaKO· 

ro THrra OTHOCHT K J..'!HWOPMaUHOHHb!M. 

B Hal100Jiee npOl13BO;n;HTeJI:OHbiX Mall!l1Hax, OCOOeHHOCTI>IO KOTOPbiX 

HBJIHeTCH p acnpe;n;eneHHe BP8M8HM npM o6pa60TK8 MHOrMX IIPOrPaMM, 

yrrpaBneH!Ire B~6opoM rrporpaMMb! pa6oThi ocymecTBnHeTCH nporpaMMott

- ;n;HcrreT~:IepoM. 8Ta iKe nporpaMMa yrrpa:snReT o6MeHOM HH~OpMau;Me~ 

Ill npo:seprtotl npaBMJll>HOCTM 06MeHa C BH8ll!HHMM YCTPOMCTBaMH 

(nonpOCbi B3al1MOBJll1flHl1fl, pacnpe;n;eneHHfl, Cl1HXpOHH3aul1l1, KOHTpOJifl 

l1 y cTpaHeHHR OWM60K H T.n. ) /81/ • B MO!llHbiX MH¢OpMaUM-

OHH~X KOMIIJiei<cax rrpl1M8HHIOT O;n;HOBpeMeHHYIO M He3aBl1Cl1MYIO 06pac50TKY 

11l!qJOpMauHM nocpe;ZJ;CTBOM MHOrMX OT,Zl;8JII>HO pa6oTaiOmMX CMCT8M -

MeTo;n;~ arperaT l1pOBaHl1fl /82/. 0rpaHl11:!8HII8M TaK!lX M8TO;n;OB cqHTaiOT 

CJIOJKHOCT:O opr aiHIJ3 auH!tl paOOThi ClilCTeM. BbiC OKOnpOl13 BO;n;II! Te JI:OHb!e 

HHQOpMtmltiOHHLie Cl1CT 8Mhi n03BOJiflY.lT 8cNJ8KTl1BHee OCYJII8CTBI1T:O c6op 

M OC5pae50T KY C50JI:Olllli'IX nOTOKOll 8KCnepMM8HTaJI:OHOtf IlH~OpMaii;HM , 
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D TOM 1:!l!ICJI8 B Xo;n;e 8KCnepl1M8HTa (B peaJII>HOM BpeMeHii'l), o;n;Ha 

8!ll8 He HBJlfl!OTCfl ;n;ocTaToqHo ;ZI;OCTYIIHblt.rn ;n;JIH lliP!pOKOrO IIpHMeHeH 

B QH3l11:!eCKMX na6opaTOpl1HX. B03MOiKHOCTM MaillMH, HCIIOJII>SyeM. 

B HaCTOflll(8e BpeMH ;n;JIH 06pac50TKH 8KCrrepl1U8HTaJI:OHhiX ;n;aHHhiX, o6yc 

BJH1BaiOT B~OOp o:ruroro 113 M8TO;!l;OB CBH3l1. 

B TeqeHHe rrocne;n;HHX neT B nHTepaType orry6nHKOBaHhl pa6o~ 

B ltoT OpbOC COOO!lla8TCH 0 ITJiaHHpyeMbiX :V.JIH Be;n;y!llHXCfl paOOTax no Q1 

!ll8CTBJI8Hlti!O H8IIOCpe;n;CTB8HHOL! CBH31i'l MHOroKaHaJII>HbiX H3Mep!t!TeJII>I 

Cl1CT8M li'l Bb~MCJIMTeJII>HbiX Man!MH. Pa3Bl1THD 8TOrO HanpaBJI6Hii'lfl 

sapy6e~HhlX ~li'l3l11:!eCKHX na6opaTOpMHX CnOCOOCTBOBaJIO IIORBne~ 

~OCTaTOI:!HO y;n;o6HbiX ;n;nfl TaK!t!X u;ene~ MalliHH C pa3BMTOL! Cli'ICTe~ 

BXO;n;HhlX-BhlXO;n;HbiX KaHaJIOB C npli'IOpHTeTHbiM npepblllaHHeM /83-8' 

BonpOCH C03,ZJ;aHii'lfl nep:sbiX CMCTeM CBH3M MHOrOKaHaJI:OE 

aHaJil13aTOpOB C OTeqecTB8HHbaU1 Bb11:!HCJll1TeJI:OHb1Ml1 Mailllt!HaMl1 paCCMi 

pli'IBaJIIi'IC:O B pa6oTax /88-92/. B nep:SO~ CMCT6Me (CMCTeMe 

rrporpaMMHO-ynpaBJIHeMO!il CBH3I>IO) /88/ ;n;aHHhie 113 aHaJI!tl3aTOpa ne: 

;n;aBaJIHCI> no Ka6eJIIO B Mailll1HY 11Kii'le:S 11
• IIIH~OpMaii;Mfl BBO;ZI;Ii'IJiaC1 

o;n;HH l13 perHCTpOB apl1~MeTl11:!8CKOrO ycTpOtlCTBa (no KOMaH~e 11 BJ 

C nepg)OJieHThl11 ). 8TOT M8TO;n; BBO,ZJ;a Hey,ZJ;OC5eH, TaR RaH B03MOiK 

c5 oJJI>llii1e 3a;n;epiKKl1 (npocTon aHaJIH3aTopa HJIH ManJHHb!) np11 rrepe,ZJ; i 

:rr,ai'1HbiX. Eonee y;n;o6HOM OKa3aJiaCI> 11 aCHHXpOHHafl CBfl3l>11 l13Mepl1T8 

HhiX CHCTeM C BH8lliHl1M HaKOnli'ITeJieM 8TOH MaWHHhl /90/. TipH Tal 

CBH3I~ :rr,aHHhie nOCTynaroT B O;n;!t!H 113 HaKOnl1TeJiei1 (3anl1CbiBaiOTCH 

MarHY'!THOM JI8HTe), pa6oTa KOTOporo B peiKMM6 rrpHeMa ,Zl;aHHbiX 

3aBMCl1T OT COCTOflHHfl MaillltiHhi . ~H~OpMaiJ;Hfl HaKaiiJI!t!BaeTCfl ;n;o He 

XO~MMOrO ;n;JIH oc5pa60TKl1 OO'IleMa l1 3aTeM o6pa6aTbiBaeTCH - no ROM; 

;n;e o6pa!lleHHfl MalliHHhi K 8TOMJ HaKOnHTeJIIO. ,UJIH IIpl1eMa l1 He3aBM 

MOrO BBO,ZJ;a ;ZJ;aHHbiX B HaKOIIIi'ITeJI:& OKa3aJIOC:O HCOC5XO;n;MMhlM BBe< 
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:B COCTa:B MallWlHbl OTHOCHT8JI:OHO CJIOJitH06 npHeMHOe YCTpOt!CT:BO. 

ITpH TaKOH C:Bff3H onepaTH:BHblH npMeM M HaKOITJI6HM6 pesyJI:OTaTO:B 

H3MepeiU1H BO BH8!1IH0M HaKOITHTeJie Mallll'!Hhl ocymeCT:BJifflOTCff 6e3 rrplt1-

BJieqeHHff OCHO:BHhlX (~eHTpaJI:OHhlX) ycTpOHCTB. 

B CHCTeMax CBff3H C Ma!IIHHOH 11 MHHCK-2 11 /92/, ;zJ;OITYCKaiOI.l{eti 

Herrocpe,ncTBeHHOe o6pameuHe rro BH61IIHeMY cl1rHany (c11rHany "rrpephl

BaHvrH"), rrepe;n;aBaeMble ;n;aHHble BBO;ZJ;HTCff B apHqJM8Tl1'!8CKOe ycTpO £+

CTBO l.l allll1Hbl. ITpl1M8H6HH.hlfti M6TO;ZJ; rrpl10pl1T6THOro rrpepb1BaHl1H TeKyll{:viX 

:B~HCJI8HHfti IT03:BOJIH6T :B 8TO~ MalllHHe OC~eCTBMT:O He TOJI:OKO 

onepaTH:BHblfti :B:BO)J; l1 HaKOITJI8HM8, HO H onepaTM:BHyro o6pa60TKy 

ITOCTYITaiOI.l{HX ;ZJ;aHHbcr. Pesyn:oTaThl H3MepeHHH rrepep;aroTCH :B MaillHHY 

BM8CT6 C ;ZJ;OITOJIHHT8JI:OHOfti l1HqJOpM~Hefti, He06XO;ZJ;Hl.lOH ;ZJ;JIH Cl1CTSMaTl1-

3~HH M o6pa60TKH ;n;aHH.b!X. nJIH ITOCJie;n;Hefi CHCT8Mbl BpeMH ITO;ZJ;rOTOB

Kl'l Mallll'IHhl H np:vieMy :I'!HqJOpM~:I'I:I'I 3Haql1T8JI:OHO OOJI:Ollle, qeM B CHCTeMe 

"aCHHXpOHHOH C:BH3M 11 (;zJ;OJil'l ceKyH;zJ;.hl /90/). 3HaqHT6JI:OH08 :BpeMH 

o6pall{eH!IIH K Maill:I'IH8 11MHHCK-2 11 (BpeMH aBTOMaTMqeCKOrO rrepeKJiroqe

lilllff !II rrop;roTO:BKM rrporpaMM cnHsH rropfl,ZJ;Ka IO ceK) o6ycnoBneHo 

OTCYTCT:Bli!8M B COCTa:Be 8TOH MaillMH.hl HaKOITMTSJiefti OOJiee 6blCTp.b!X, 

qeM HaKOITHT8JIH Ha MarHHTHOH JieHTe. 

0co6eHHOCT:OID paCCMaTpM:BaeM.hlX M8TO;zJ;O:B C:Bff3H C MaillHHOH 

HBJIHeTCH Bh!COKaH CKOpOCTD :Bb!BO;ZJ;a ;ZJ;aHHhlX ll!3 M3Mepli!T8Jl:OHhiX Cli!CTSM 

ll! :BBO;ZJ;a 3Tli!X )J;aHHblX B MamHHY (BpeMH Bbl:BO;ZJ;a-BBO)J;a ITOpH;n;Ka I CSK, 

rrpll! CKOpOCTll! rrepe;n;aql'! ;ZJ;aHHhiX ~4000 KaHaJIOB/CeK /9!/). COBMell{e

HMe :Bbl:BO;zJ;a p;aHHblX C nepep;aqef;i H :B:BO)J;OM :B MaillMHY IT03:BOJIMJIO 

HcKJiroqHT:O PHA rrpoMelityToqHhiX onep~Mn M pemMT:O npo6neMhl sHa'!H

Ten:oHoro yCI\OpeHli!H ll! aBTOMaTH3~HM paHee HaM60Jiee M6)J;Jl8HHbcr 

H rpOMOi!!.;zJ;KMX 8TaiTO:B. 8qxpeKTM:BHblH ICOHTpOJI:O TpaKTa rrepep;aqM 

lliH g)OpM~Ml1 (aBTOMaTl1qecm1iii KOHTpOJI:O M8TO;ZJ;OM 11 ItOHTpOJI:OHh!X CYHM11 
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C ITOBTOp8HHHMH orrepauHfi BhlBO~a-BBO~a /90,9!/) rrpaKTHqecKH 

HCKnroqaeT ITOTepro nepe~aBaeMOfi B MamHHY HH$OpMauHH. 

XapaKTepHCTHKH TPaKTa ITepe~a~ HH~OpMaUHH B BuqHcnHTenE

HYIO Maii!HHY OITpe~eneHHO CBH3aHbl C 3QxP8KTHBHOCTEID MCITOn:OSOBaHMH 

BP8M8HM pa60T~ 3KCIT8PHM8HTaiT:OHOrO OOOPY~OBaHHH H MalliHH~, 

IT03TOMY K ITPHM8Hfl8MUM nHHHHM CBH3H ITpe~~HBnHIDTCH OTHOCMTen:OHO 

Bb!COKH8 Tpe60BaHMH. ~nH 3~8KTMBHOH ITepe~aqH 3KCIT8pMM8 HTrui:OHO~ 

ii! HQJOpl.1auMM rrpii!M8HR!OT KOaKCHaJI:OHhl8 I~a6em1 (c ITOJIOCOfi 'l.!aCTOT 60JI88 

106 ru) ill CMMM8TpMqHJ,re ItaoenH CBR3H (r,mrHCTpaJI:OHb!8 Ka6eni1 CBR3M 

C ITOJIOCO i1 'l.!aCTOT ~0 Io5- 106 ru) /93/. TaR, B CMCT8Max /88-92/ 

~aHHb18 (I6-paspR~Hb!8 ~BOH'I.!Hbl8 'I.!HCJia) IT8pe,1l;aiDTCH ITO KOaKCMaJI:OHQ

MJ Kaoenro PK-I00-7-II Ha paccTomme I ,5 KM nocne,n;oBaTenEH~ 

KO~OM. ilpM cpe,n;Hett CKOpOCTM ITepe,n;a'I.!M ,11;0 105 OHT/CeK (IT8pM 0,1!; CJie

~OBaHMH K0,1!;0Bb!X MMITYJIECOB 4 MKC8K) B8PORTHOCT:O OII!MOKM B pasp~e 

ro-6 MJII1 MeHee. CoOc5ll\aJIOC:O 0 nepe,n; aqe ,n;aHHhiX H3 IOOO-KaHaJI:OHOro 

aaammaTopa B MaurnHy IBM I40I no ROaKCRan:oHoMy Itaoemo sa 

I-I,5 ceR /94/. B cnyqae Hcnon:osOBaHMH CM~nxeTpMqHoro Raoena 

~Jl ff JB8JIM1.!8HMR CKOpOCTM nepe,n;a'I.!M KO~OB ITpMM8HH!OT napanJienEHJ!O 

ITe pe,n;aqy pasp~oB. KaJK.n;hllii paspM 1mM rpyniTa paspR,zJ; OB IT epe,n;aiOTCR 

ITO OT~en:OHOll nMHHM M3 ITapb! CKpy'l.!eHHhiX npOBO,zJ;OB. KaR ITORasanH 

Mcnb!TaHMH /95/, npM ITapannen:oHofi ITepe,n;aqe I2-paspa.n;H~ 'I.!Hcen 

Ha paCCTOHHM8 I,5 MMnM C B8p0HTHOCT:O!O OII!HORH B qHcne 6.10-5 

CKOpOCTE ne pe,n;a'I.!M 5000 'I.!MCen/ceK. (ITpM ,zJ;nMTen:OHOCTM KU,zJ;OBOrO 

CHri-Iana I50 MRC6R ypOB8H:O nepeRp8CTHb!X nOMeX no OTHOJJI8 HMIO R 

cHrHany cocTaBnaeT IO%.) ITpM nepeAaqe 1{MCen no aHanorHqHhlM 

JIV!HMRM Ha paCCTOHHMfl ,11;0 700 g)yTOB ,1l;nMT8JI:OHOCTD K0,1l;OB~ MMITJJI:&

COB !.10lK8T Ob!T:O CORpaiQeHa ,11;0 M11RpOC8ItJH,'Z\ /95,96/. B CHCT8M8 

CBHSM 4096-RaHan:&Horo a HanHsaTopa c Mauumoi1: ASI- 2!00 
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(BpeMH 06pa~eHHH K naMHTH 2 MKCeK) 18-paSpH~H~e KO~N MOryT 

nepe~aBaThCH C qacTOTOLf 125 KrQ H8 paCCTORHHe 75 QJYTOB /87/. 

ilpMEBH6HHB ll0~06H~X KBHBnOB CBH3H B nocne~HHX C~CTeMaX CBH3H 

CYII\BCTBBHHO Orp8 HvfliMB86T l-\8JlhHO CTD 3cp(lJ6KT~13HOti nepe~aq~ (H3-3a 

Cll~JKeH~H SQJqJeKT~B HOCT~ H IT0Bbllli8HHH CTO~MOCTH KaHana CBH3H). 

bbiCTpO~etiCTBYIOII\It18 CHCT8Mbl Henocpe~CTB6HHOH CBH3~, KaK npaB~no , • 

npOeKTHpyiOTCH HB paCCTOHH~e llOpH~Ka O~HOrO KHJIO MeTpa H MeHee. 

4. B03MOJKHOCTh conpHJKBHHOti pa60Tbl MHOrOK8H8JI:CHOM ~3Me

p}1TBJI 1HOH CHCTB Mbl ~ 06pa6aTbiB81011(8M MaW~Hbl, p eam'I3YBM8H C np~Me

H8Hlii8M Cl'ICT8M Henocpe~CTBBHHOH CBH3~, ll03BOnHeT paCCM8T pHBBTD 

1-1x coBoKynH OCT:C KaK e~HHbltt cpyHK~OHan:cHo CBHSaHHhltt KOMnneKc 

~nH nonyqeHHH H nepepa60TKH SKCnepHM8HT8JI:CHOt! HH~OPM8~H. · 

llp11 STOM MOJKHO pacmr.aTpliiBBT:C ~3M8pHTM:CHyiO CMCTeMy (~JIH ee Bbi

XO~H08 ycTpOHCTBO) KaK ~oC5aBJI8HH8 K BNqHCJIHTeJI:CHOt! M8lliHHe 

(BllBWHee ycTpOICTBO Mallili!Hbl) , TaK JKe KaK H MalliHHY- B KaqeCTBe 

~o6aBJI6HHH K v'I3MepMT8JI:CHOt! Cv1CT8M8 • B03MOJKHOC T:C OC5pa60TKH 

l-\8HHbiX B XO~e 3KCnapHM8HT8 MOJK6T 6b1T:C HCllOJI:030BBH8 ~JIH 60JIB8 

3~~eKTMBHOrO KOHTPOJIH HJ!H ynpaBJ!BHHH SKCnepHMBHTOM /84/. 

0cyll(eCTBJI8HHe OC5paTHOt! CBH3H OT MallillHbl K 8KCITBpHM8HTaTOpy 

npHBBl-\6T K donee TeCHO!.JY 11 KOHT8KTY11 C 3KCnep~'IM6HTOM lf, CJI6~0B8-

T6JI:CHO, K 6onee 3~~eKTHBHOMY BMelliaTeJI:CCTBY 3KCIT8PHM8HT8TOpa 

B XO~ 3KCIT6 PHM6HT8 , a Henoc pe~CTBBHHO K 3KCIT8PHMBHTaJI:CHOMY 

ooopy;n.OBBHHIO - K KOMllJieKCHOt! 8BTOM8TV'I38IUHl, B03MOJKHOCTR 

8BTO: :a·rl1liBCKOt! OITTHMH38~H npOBe~eHHH SKCITepHMBHTOB H T.~. 

~JIH nepBOrO H8ITP8BJI6HHH Ol-\H8 !13 OCHOBHbiX npo6JieM COCTOHT 

B 06n erqeH~~ OC5MeHa ~HgJO pMBUHBM MBJK~y Malli~HOI H qeJIOBB KOM. 

C 3 TOM UBJI:OIO BOB 6oJiee llil1pOK08 np~M 8H6Hl16 H8X01-\HT MHl-\MK8l.U10HHble 

TIYJihTbl (c 3JI6KTpOHHO-JiyqeBbiM~ Tpy6H8MH), KOTOpble 38peKOM6H~O-

B8J!I1 CC6H KBI\ Vll06H06 U Scbmei<THBHOe C00 7J CTBO He TOJT:Cl\0 
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HHl\~KaUI1lf Q~'i)pOBOM VI rpa(tll'lqecKOfi vH!clJOPMBJ.\~H, I!O M BBO;ZJ.a ;ZJ.< 

B MaurnHy /97/. Cos~a.BaeMhl6 C HCITOJI:C30BaH116M TaK11X nyJI:CTOl 

Ha3hlBaeMU8 CHCT8MH ITOUCKa U UH~HRauRH ~aHH~ Y~OC5Hhl 

"pas ro:Bopa" (pasro:Bopaoro nporpa.MMHpo:BaHRH) onepaTo: 

ualim HoLt. 

.I.\JIH :BBO~a l\OITOnHI1T6JI:CHbiX ~aHHbiX UJII1 l1HCTpyii~li1i1 B M~ 

ITOJiyqaeT ITpUM6H8HU8 11 CB6TO:BOM RapaH~alli11 , :BOCITpHHHMaJO~ 

CB06M none 3p8HUH H3M6H6HHH MHT8HCUDHOCTU C:B8Ta Ha SK 

Tpy6KVJ. C:BeTOBOM ItapaH~aiii ycTai1aDJIVJBaeTCH onepaTOpOM B I 

JKCHHe TOil TOqKH ~300pruKei!HH, KOTOpaH ~OJiiKHG. 6b1T:& Hanpa:s 

B MG.llil1HY. Mallili1Ha BOCITPii1HHMaeT KOOP~MHaTbl, UMCf>POBOLi KO.ZI: 

CJIOBO ItoMaH~bl. On~Caiibl ycTpO!-iCTBa VI .l{JISI BBO,l{a KpV!BbiX B Me 

( nepeMemeHHe "mapa" K01-\VIPY8TCH B BH.l{8 K OOp,l{HHaT /~ 

TpaeKTOp~H l-\BVIIK8H~H 11 nep a 11 Qql1TbiBaeTCH ~ npeo6pasyeTCH B : 

H8HHH, B CBOID oqepe~:c, npeo6pa3yeMHe B Cli1rHanbl ~nH BOCITf 

B6~6HUH Ha SKpaHe COOTB8TCT:BYIOJnero KOHTypa /98/ • VI T .;ZJ 

O~HaKo qame npuMeHHIOT 6onee npoCTbJe ycTpoticTBa, Bh!ITOJIHe 

na ocuone IOiaB~aTypbl n~ruyme ti MalliHHKH 11 ~pyr~x nepeKJIJOqaTE 

B nyJI:oTax, o6opy~oBaHIIbiX 8JI61\TPOQJHU11POBal!HLIM~ IT~lllYII\HMH Mallif. 

Ml1, O~HOBp6M6HHO C Ha6opOM IWMaH;l\11 rre~aTaeTCH COOTD6TCTDY 

T8KCT VI , Kp0M8 TOrO, B03MOJKHO neqaTaHM6 lili-IQJOPMal\li1H, ITOCTyna 

!13 uawl1Hbl. Onepa~H lll qenonerta, Bbi3biBaiDmHe ~aMeHeHHe B nporp 

o6paOOTK~, UOJKHO paccMaTpHBaT:& 1\G.K 06paTHYIO CBH3:0 OT qeno: 

IC pe3yJII>TaT8.M Bblq~CJI8HMW, K M8JIU'IH6. 

Pa3pa60TaHbl 11Htl)OpMBJ.\I10Hl!b16 CHCT8M.bl, KOTOpble IT03BOJ 

r.mo rMM o n epaTopa.M cpMsuqecrcu pas~eneHHbiX nyn:cTOB ( CTaHJ 

O;IU-IOBpe!.leHHO ( TIO M6TO~Y pas~eneHMH Bp6M6HH) 3~a:BaT:C BOTI 

oomei1 Maunme HJil'l Kourrne xcy MaJUMH. OrrepaTop Ha61i1paeT (rreqaT 
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Ko;n; norrpoca (1-1JU! yKaah!BaeT Koop;n;lmaThl rmTepecyiOIIU1X ero TOl!eK 

11 s o6pruiteHHH) 1-1 Ha6mo;n;aeT ero na cnoeM ::JKprure, a aT eM oTrrpannHeT 

CB0!;1 BOIIpOC H3 6yciJepa B Bbll!l-1CJI!I1T8JI:OHYIO !JaiiU1HY • MaJJl11Ha BOCIIPI1HV1-

!.1aeT norrpoc, OThlCKHnaeT sarrpalli11BaeMhle ;n;aHHble, li)op~.rnpyeT 11 

rrepe;zJ;aeT OTB8T. OrrepaTOp BH;ll;HT OTB8T B B11;7J;8 OTIIel!aTai-IIIOrO Ha 

6yMare TeKcTa YIJIH Ha sKpaHe cnoero rryJII>Ta. B o;n;uott 113 Trumx 

CIIICTC!.1 (TV!rra 11 Control Data 210 1~· 11 ) na rrepi.1 r~epl1iitHb!X CTaHUI.1HX 

(JJ;O 63 CTaHUHlit) B03:.~0?CG H Ha~op CTpa.IU'II:{ ITO 20 X 50 3HaKOB, 

IWTOpb!e 3aTeM rrepe;n;aiOTCH Ha paCCTOHHHe ;Il;O 300 MeTpOB CO CKOpO

CT:b!O IO:+ aHaK/ceK. L'lanecTHhl rrp11Mepbl 11CIIOJII>30BaHHH rro;zJ;OOHbiX 

·MeTO;Il;OB B pll,II;e aapy6el!CHhiX l13Mepl1T8JII>HD-o6pa6aTh!BaiOII\11X UCHTpOB 

c , ueJII>IO yr-wHI>ll!eH11H o6IJeMa o6pa6aTblnaeMolit sKcrrepMMeiiTaJII>uott 

11!-Hj)OpMaU!-1!.1, COKpall\eH11H BpeMeHI.1 IIOJiyqeHHH pesyJII>TaTOB 3KCII8pl1-

H8HTa,He npe;n;yCMOTpeHHhiX rrporpaMMOiit 113MeH8HHiit 11JI11 Bap11aHTOB, 

npo6Hh!X Bblti1!CJie H11t1, orrepaT11BHOM OUeHKH l1 C paBH8Hl1H pesyJII>Ta

TOB 11 T .;n;., Hanp11Mep /83,99, IOO/. 

B C11CTeMe 06MeHa ;n;aHHblMl1 C Mai1111HOV! 11 [~1/fHCit-2 11 /92 ,IO!/ 

8KCII8pHMeHTaTOp Ha KJiaBHaType Ha611!paeT "o6pall\eH11e IC Mall!11He 11 

( peR11Mbl CBH311 C MaiiiMHOlit, nporpaMMbl o6pa60TKH, IIPH3HaK11 11JI11 

XapaKTepl1C THKa 11HclJOPM8.Ul1H, rrepe;n;anaeMOiit B MaiiiHHY l1J!Vl Tpe6yeuolit 

Ilf3 ~.ialllli!Hbl, 11 JJ;pyrHe ;zl;OIIOJIH11TeJII>Hble CBe;n;eHLHI) H Ha6mo;n;aeT 

Ha6!11paeMoe Ha UH~pOBHX HR~HKaropax. " 06pameHHe " BMecre 

C )l.llHHblMH, BblBO)I.HMb!MH H3 MHOrOICBHBJI:&HOll H3MepHTeJibHOi1 

Cl1CT8MH, MO~eT 6h!Tb Henocpe)I.CTBeHHO nepe;n;aHO B MBillHHy, JIHdO 

3BIIHCBHO B dyqlepHOe 3BIIOMHHHDil(ee ycTpO~CTBO (.rr.o 4096 tUiCeJI). 

Maill1H'!a BOCIIpl1Hl1MaeT 11 06pall\8Hl18 11 11 B C OOTBBTCTBH11 C IIOJiyqeHHOtt 

11HCTPYKIJ;IIfet1 IIPHH11MaeT IIOCTyiiaiOmHe peayJII>TaTbl H3MepeHHlit H 

saiiHCblllaeT 11X B HaKOII11T8Jll> JIHOO IIO;ZJ;BepraeT TpeoyeMOlit 
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06pa60TK6, nH60 OCYm6CTBnfl6T IIOHCK HH~OPMauHH C 3aAaHHHMH 

rrpl'!sHartaMH. Pesym>TaTbl o6pa6oTKH IIIJIIII .npyraJI Tpe6yeMaR IIIHcpopMa

UIIlfl, IIOCTYITaiDmllle 1113 MailllllHbl. 3aiiJ/ICaBaiDTCfl B OVffiePHOe 3aiiOMl'!HHID

ll\88 ycTpOHCTBO. I!OJIYtiBHHhiH 1113 MaJllHHhi OTBBT ::mcnepHMBHTaTOP 

MOlK8T Bb!B6CTIII Ha UlllcPPOIIetiaTI> IIIJIJ/1 rpagllllK J/IJIJ/1 YBIII,U8T:& Ha ::mpaHe 

SJI8I\TPOHHO-JIYti8BOM TPY6KIIl . K BPBMBHH 06MeHa MfHcDOPMaUIIIBH C 

MaliiJ/IHOH ,nooaBJiflBTCfl 13P8Mfl COOCT138HHO o6pa60TKIII 13 MailllllHe, TaK 

tiTO SKCIIBPIIIMBHTaTOp HMBBT B03MOlKHOCTI> B XO,UB SKCIIBPIIIMBHTa 

TIOJiytiaTI> P83YJI:&TaThi o6pa60TKIII (c 3a,U8PlKKOM IIOPH,UKa MIIIHyTU). 

IlplllM6H8HIIl8 H013bDC C p e,UCTB BBO,Ua-13bl130,Ua lllHcpOpMaullllll, 6ycpep

HOrO HaKOIIJ18HIIlfl Ill MYJII>THnporpaMMHOM paOOThi MailllllH, c,nenaBlliJ/IX 

11 8 TOJI:&Ito rrpaKTMtiBCKI~ 1303MOlKHbiM t HO Ill SKOHOMJ/Iti6CKH U6JI6C006paa

HhlM pytiH06 13M6lllaT8Jll>CT130 ti8JI013BKa B pa60TY MailllllHbl, He OCTaHaB

JIJi1Baff ee, a Taime x-wnon:&ao13aHIIle np oMelKyTotiHblX fl3LIK013, ynpomruo

mlllx C13fl3I> c !t1ccne,no13aTeneM, He peruaroT 13cex npo6neM o6nertieHHfl 

"pasroBopa" c MallllllHoii . IIpo6neMI:I n epe13o,na 13blpa6a Tbl13aeMotl: qeno-

13eitaM v!HcpOpMffi.\111111, nepe,naBaBMOM 13 Blll,UB TaKIIIX peaKll;lllti, KaK 

p eti813bl6 coo6meHIIlfl, ,UBli1lK8HHfl, PIIICYHKH, 13 cpopMy, IIpHrO,nHyiD ,UJlfl 

oT,natiiii yKa3aimii MarulllHe, M eme oonee cnolitHaH npooneMa co3,naHIIlfl 

MallllllH, IWTOpble pacnosHaroT STill peaKI.Um, HanaraeT onpe,neneHHOe 

orpaHl1ti8HJ/18 Ha 133:al!lMO,U8MCT131118 ti8JI0138Ka Ill MallllllHhi. 0 IIIIICaH llplllMep 

Cl1CT8Mbl /102/ , B IWTOpOtl: DXO,UHbiM ycTpOiitCTBOM flBJIH8TCH HaOOpHbll'ii: 

,UI1CK T8JI6 QJOHa. ]J.JIH o6paTHOH nepe,natiJ/1 ,UaHHbiX 113 MaillllHbl IIICITOJI:&-

3YIDTCH peti8Bbl8 ClllrHaJibl ( ccpopMHpOBaHHhiB IIPH IIOMOID.H ll;HWPO

aHaJIOrOBOro npeo6paso13aTenfl), nocTynarom111e Ha TenecpoHHYID Tpy6Icy 

oobltiiJoro TenecJ?OHHoro annapaTa. O:zu-ra 1113 cxeM Henocpe,ncTBCHHoro 

B3avmo,net1cTBI1H onepaTopa c Mallll1H01!I npe,nJIOiKeHa B pa6oTe /103/. 

qeJIODeK, He l1M8 10ll\l1M 011b!Ta pa60Tbl C :V!HcpOpMaiUWHHOM CHCT8M01!I, 
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ll8J!U'!Mafl RHOnKy, noJiytraeT OT Ma!IIHHbl H80ClXO~l1Mbl8 11HCTPYKU1111, 

Onl1CaH118 ee :B03MOlKHOCT 8Ji1: 11 T . n. ECJIH Sa nyJII>TOM OKa:r.teTCfl 

0!1b!Tllbiti onepaTop, TO Ma!IIJ,1Ha no 8I'O ,net'ICTBMHM, Jll160 KaKI•!M-TO 

l!CI1b!TaH118M, onpe,nem'! T KOMn8T8HU1110 ll8JIO:B8Ka. TaKHM o6pa30M, 

CCJI!.1 npll! npoe itTlilpOBaHli!H !.1HcpOpl<!aUliWHliOti CHCT8Mbl 6Y7J..YT npe,I(

YCMOTpe~1~T 1W·3MC'"'HOCTH o6ytJ:8 Hli'lfl , OHa CYM88T Y3HaTD 06 onepaTOpe 

ll800XO,Z\HMbl8 ,Z(aHHbl8 (ero CllOCOCll!OCTJ!l, 31laH1'!.H, BP8Mfl peaKUHJ!l Jl: T .n. ) 

OnepaTOp TID ITO Mepe TOI'O , KaK BHHRaeT B CYmHOCTI> B03MOlKl!OCTe A 

C~CT8hlbl 11 CITOCOOhl !.1X !.1 CI10JII>30BaH!.1H, MOE8T MO,I(HcpHU!.1POBaTI> ee B 

COOTB8TCTBli'IH CO CB011MH TpeOOBaHHflMH. TaKOti nO,I(XO,I( B OY.I(Yll\8M 

I1PHB8,Z(8T K YB8JU'l1.J:8!UHO 3 tlxfl 8RTHBHOCTH B3al.1MO,Z(8MCTBHfl onepaTopa 

!.1 Ma!IIHHbl. 

npyrow Kpyr !1p00Jl8M nepcneKTHBHOI'O XapaKTepa CBfl3aH C 

!.1CI10Jl:030Bam'!8M Mal!lli'!H )l;Jlfl ynpaBJI8Hl1fl 3KCIT8p!.1M8HTOM. I3bl1.J:l1CJI!.1T8JII>

I!afl Mallll1Ha B CHCT8M8 ynpaBJI8HHfl MOlft8T ObiT]) HCnOJII>30:BaHa :B 

p8litlt1M8 ITOJiytremm HHt,lJOPMBUHH, He OOXO,I(HMOM ,I(Jlfl yrrpa.:anemm 

(npeoopaso:BaHJi'le, :Bbltr:ViCJI8HHfl HJ!H aHaJIH3 ,I(aHHb!X), B pelltHM8 

nporpaMMHoro ynpanneHHH .oolleKTOM 11 n pelltl1Me ynpannemm no 

saMKHYT OMy ItoHTypy. PH,n OC008HHOCT8H nep:soro pelKHMa (pelKHMa 

11 Ma!llli'!Hbl-C OB8Ttr:V!Ka11
) OTM8tr8H :Bb!lli8. Bo BTOP,OM P8lKHM8 BX0,1l;Hbl8 

;n;aHHbl8 1-JJ!l1 Ha6op !1HCTPYltUli'li1 B Mal!lli1H8 npeo6pasyroTCfl B !1HCTPYKU!111 

.ILJIH l1cnoJIHI1TeJII>HOli1: CII!cTeMb!. CnolltHOCTI> Cl1cTeM ynpanneHHH c 

oc5paTHOi1 CBH3:0IO, ITOM~'!MO ,Z\BOMHOI'O npeo6pasoBaHI1H B8JU'!1.111H (Ha BXO,I\(1 

1'1 Bb!XO.I\8), o6yCJIOBJI8Ha BB8,Z(8Hl18M Bbi1.J:l1CJ!!1T8Jl])HOi1 Mallll1Hhl C OTHO

Cl.1T8JI:OHO 60JI:ollll1M Bp8M8H8M Bbi1.J:l.1CJI8Hl1M. 0co68HHOCT!1 paOOTbl TaKVIX 

Cl1CT8M (pa6oTa B peaJII>HOM MaCl!ITaoe BP8M8Hl1 11 KOH8trH08 l3P8MH 

nepepa6oTKl1 nocTynaiOmeit 11HclJopMaUH11) onpe.I(eJIHIOT Tpe6onaHli!H 

BbiCOKOiii: CKOpOCTH Bbltrl'ICJI8Hl1iii:, Ha.;ZJ;8 litHOCT11 l'I 1136biTOtrHOCTl1 
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o6opy.I(OBaHHH H no~MO~HOCTl1 WYH~HoHanDHUX nepecTpoeHJ 

ne~CTBHe ITO,Z(OOHb!X CHCTeM ,Z(O~HO npOT8KaTI>, no-nepBb!X, CO 

p OCTI>IO MO,I(8JIHpyeMOI'O COC5b!Tl1H 11, BO-BTOpb!X, CO CKOpOC'J 

l(OCT<lTOtrHOiii: ;l.\Jlfl aHaJIH3a l1Jl!1 yrrpa:BJI8Hl1fl BHe!IIHHMll! COClb!THY 

npOviCXO,I(flll{HMl1 B nocJie.I(yiomeM I 104/. 

fipH :BKJI!Otr8HM11 MaWHHbl B a:BTOMaTHtr8CK11M KOMnJieKC ~ 

yrrpaBJI8HMH 3KCnepMM8HTOM, BRJIIOtraiO!l\l1M !1CTOtrHHKl1 !1HcQOpMaUl' 

oc5opy,Z(OBaHHe ,Z(J!fl KOHTpOJifl 11 yrrpa:BJIOHI1fl l1CT0t!Hl1K8.Ml1 HHcfJOpMaJ 

r.w::m o OlKM,Z(aTI> cyll{8CTBO!IH08 YBCJ!Htr8H!1e ITOTOita nOJI63HOM BXO;z: 

( BLIXO,Z(HOti) ~mrpopMBUl1l1. fip11 8TOM traCT I> !1Hg)OPM8Ul1M C5y~eT m 

pa6aTh!BaTI>Cfl H8M6,Z(Jl8HHO, a traCT]) 6y~eT l1CI10JII>30BaT:OCfl nOS,Z(l 

ynpaBJIHIO!l\8e D03,Z(8HCTBHe UOlK8T Bhlpa6aT.b!:BaUCfl TaKJKe H8M8,I(Jle 

JIMC5o c sa,I(ep:!ItKa.MH :s npouecce sKcnepMMeHTa. TaRot! xapaw 

pau OTbl ynpa:BJifliO!l\eiii CHCTeMbl Tpe6yeT 3Hatii-IT8JII>HOI'O YB8Jl!1tre 

CMitoCTl1 sanOID'!HaiO!l\!1X ycTpOiii:CT:B l1 npm.WH8Hl1H MHOI'ORaCKa,D;HI 

3aiiOMviHaHl1fl /105/. LirJ8IOTCfl CBe,I(eHHfl 0 np08KTax: ynpaBJIHIOI 

CVICT 8M ,Z(JI.H aBTOMaTl13aUUVI 8KCI18pl1li!8HTall:O!IbiJC V!CCJ!8,Z(OBaHI1t1 I 51, l( 

IIOJ,nmo sa,n;a1.1 MHoroKaHaJI:oHoro aH aJIHsa 11 one paTMBHoiii oopaoo~ 

l.!alllli'!Ha npe,Z(Ha3Hatra8TCH ,Z(Jlfl yrrpa:BJI8HUH. no 38.MKHYTOMY KOHT~ 

rronomeHHeM ,I(eTeKTOpon, pelKHMOM paC50Thl ycKOPHTeJIH. B pa6< 

/107 I paccMOTpeH npoeKT CHCTeMbi ynpanneHHH 8 uettTpOHHo 

C!1CRTpOMeTpaMH (ynpaBJI8H!18 C nyJI:OTa K8.J!t,Z(OI'O cnei~TpOM8Tpa l 

C l1CnOJII>3 0BaH!18M netraTaiO!l\8M Ma!llli!HKH ICaK l:l.60,li;HU-l:IHBO,li;HO 

cpe,ILCT:Ba 11 ynpaBJI8HH8 C !1CnOJIJ:>30BaHM8M 3aiiOMHHa8MOiii nporp~ 

l.!bi ). I3 Cl1CT8MY yrrpa:BJI8HHfl BltJIIOtreHa Bb!COKOnp0!13BO,I(l'IT8JI])H 

uamMHa .I\JIH c6opa (B pelftl1Me 6yt!JepHoro nrutonJieHMfl B onepaTM.I3f. 

nm.mTH) 11 nepepa6oTK11 .n:aHHb!X, nocTynammHx OT nHel!lm-rx ycTpoi1c~ 

Pa3.tH1Tli'!e nocne,I(HHX Hanpa.:aneHMtt noanoJil1T donee aQxi>eKTHB 
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c :LOJlb30BaTb D03MOlKHOCT11 CJIOlKHb!X !Jll1311'!eCKMX SKCnepHM8HT8JlbHb!X 

r CTaHOBOK , CTO.II!MOCT:O VI pac50't!88 Bp8Mti KOTOpb!X O~em~naeTCfi B8C:OMa 

f11,oporo. 

* * * 
Pa3B.II!TH8 M8TO~.II!KR MHOrOKaHaJI:OH~ H3M8p8HR~ npRB8JIO K 

np.II!M8H8H11!0 pa3Jll1'IH~ M8TO~OB Bh!BO~a p83JJII>TaTOB RSMepeHHti. 

np11ne~eHHH8 Dblllle MaTepMaJihl noKash!Ba!OT pasuoo6pas.11e np.II!M8HReMbiX 

TeXHHqecK.II!X perneHH~. Eme 6on:om.11e nosMOJKHOCTH noHBHJIRCb :a 

!10CJI87-J;H.11!8 rO~hl B C:Bfl3H C pa3BHTH8M BhJqii!CJI'.II!T8JI:OHbiX Ma.IJrnH. 

Ha p11c.I B CHCT8MaTH3HpOBaHHOM BHA8 11P8ACTaBJI8Hhl M8TOAhl 

BLIBO~a, 11p11IM8H8HH8 KOTOpb!X B03MOJKHO (B HaCTOflm88 Bp8Mfi HJIH B 

o mmat1rn¥Ie ro~bl) npH cos~aHHH Ii!SMepHTen:r:.Ho-o6pa6aTh!BaiOil.liDC 

KOHI1JI8 KCOB fl7-!;8pH01i! clJII!SII!KH . 

CJIOR!1Dlll88Cfl 110JIOJK8HII!8 TaKOBO, 'ITO armapaTypa, CBR3aHHafi 

::: Db!BO,l\OM l1 rrpe,l\CTaBJI8HVteM ,1\aHHb!X, 110 CB08MY OO'b8MY vl CJIOlKHOCTVI 

C OII!3!.18p!i!Ma C OCTaJI:&HbiM oc5opy,l\ODaHII!8M Ii!3M8pl1T8JI:OHOi1 Cl1C T8f4bl, 

OC068III!O 1 KOr,l\a npe,I\'blUJi fi!OTCfl 110Bbllli8HHbi8 Tpe6onaHI1H K ClWpOCTI1 

],1 I!a,I\8 XUIOCTII! Bb!BO~a, yp;o6HO~ ~OpMe npe~CTaBJI8HHfl II! 3allHCiti 

i1HQ!opr.m~H.II!. Cos,l\aHHe KpynHhtX l13Mep.II!TeJI:OHb!X ~eHTpon noTpe6onano 

IIOVICKa H8TO~OB, KOTOpbie IIOSBOJIHJIII! Obi 81l\8 OOJiee YB8Jll1'lli!T:O 

1IpOI13DO,l\IIIT8JI:OHOCT:O Bb!BO,l\a VI s qxDeKTVIBHOCT:O J/ICI10JI:030Ba Ht1fl arrna

paTyphl /108,109/. 

MoiKHO OTMeT11T:& PM sTanon (t1JIVI yponHei1) anToMaT11SaiJ;Ii!H 

pvl3t<r't!ecrwro 3Kc rrepMMeHTa. Ha ne pnoM sTane 6b!JIM aBToMaTM3MponaHbl 

)II8p~Ml1 !13MepeiUffl, a ,l\OKYM8HTaJI:OHaH sanVIC:O ,1\aHHLlX, Bbl'Y:li!CJI8Hl1fl 

i! aHam13 pesyJII>TaTOB 3KCII8pt1M811Ta I!pOBO,l\VIJIII!C:O 3KCII8pt1M8HTaTOpOM 

BPY'Y:HY!O 11JI.II! f1P11 IIOMOil.lH BCIIOMOraTeJI:&Hbcr cpe;nCTB. Ha BTOpOM 

3Tarre aBTOMaTU3l1pOBaHbl He TOJI:Ol~O OII8p~Vlt1 t13UepeHMtt 1 HO 11 )\OKy

M8HTaJI:&HaH sanHC:O 7-J;aHHhlX. Ha Tp8T:08M STane, C llp.II!M8H8H118M 
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Bb!BO,l\a Bb!XO,l\HO~ t1H!f?opM~l1.11! B ~OpMe, Y.l\Oc5HOM ,1\Jlfl BBO,l\a B o6pa 

6aTh!Ba!Oll\JlO Bhl'I11CJI11T8JI:&Hy!O Malllli!HY , C pa3Bt1TM 8M HOBb!X M8 TO;D;O 

nepe,l\aq:w ~aHHax B B~HCJI.II!T8JI:0Hhl8 Maill.II!Hhl
1 

3RCII8p11M8HTaTo: 

OCB06 0JK,l\a8TCH 11 OT onepau;VItt Bbi'Y:l1CJI8Hl1fl. HaiWHe~, rrpli! ,l\aJIDHei1:me 

pa3B.II!T.II!H M8TO~OB H8IIOCp8ACTB8HHOfit CBfl3H C Bb!q.II!CJI11T8JIDHhlM 

Mallili!HaM11 .II! 60JI88 lllll!pOKOrO 11CIIOJI:030BaH11fl Malli11H B 3KCnepHM8HT 

BCe c50Jiee COKpamaeTCfl KOJI11qecTBO pyqHhlX OIIep~11M, CBH3aHHH 

C aHaJI1130M 11 HHTepnpeT~Ii!efit pesyJI:&TaTOB 3KCII8p.II!M8HTa. 

OcymecTBJieHII!e Herrocp e,l\CTBeHuoro oc5MeHa 11H~opM~He~ c o6pa6 a 

ThiBaiOmett Mamli!HOtt nosnonHeT cqHTaT:o yme ce tt'Iac pean:oHott nocTa 

HOBKY t1 p81l18Hll!8 rrpo6JieM_ 1\0MIIJI8KCHOM aBTmJ:aT113~t1l1, I\lll6epH8Tll!38 

~1111! fplil3l1'!8CKVIX 3KCII8p:WM8HTOB . 

11SM8p11T8JI:OHbie C.II!CT8Mbl 1 CBH3 ai-!Hbl8 B G;D;11Hb!H KOMIIJI8KC 

Bhl'Ili!CJil1T8JI:OHb!M11 Malli11HaMl1, rrpl1M8HfllOTCH B 31\CII8pl1M8HTax M8PHOt 

~113.11!1\li! OKOJIO 3-X JI6T, l1 11MeiDm11MCff OII~T ,1\aeT ,1\aJieKO He li!C't!Gpn~ 

Ba!Oll\li!M OTB8T Ha BOIIpOChl, IIOCTaBJI8HHble B nOCJI8,1\H88 BpeMH B CBff3 

C B03paCTaiOll\8M H806XO,l\l1MOCT:O!O ,l\aJI:OH8llllle ti aBTmJ:aT113 aiJ;1111~!,Iallll1HJ.1 

3a~Ii!11 11 QlHS.II!'Y:GCKOrO 3RCII8p11M8HTa. J10IIb!TKH 11CIIOJI:030BaT:O MaJibll 

Bbl'I l1CJili!T8JI:OHbl8 Malli11Hbl ,1\Jlfl CJIOlKHOtt oc5paOOTK11 ,1\aHHhlX, OC068HH ' 

B rrpo~ecce srwrrep11MeHTa, HaTMRIIIBaiOTCH na cymecT neHrrble TPY.l\HO· 

CT11 ( TPY.l\HOCT.II! rrporpaMM11POB8J-l.ll!fl 1 MaJihiM 06MM III 6b!CTpO,l\8MCTB11t 

sarroMMHaiOll\.II!X ycTpoiiicTB). B 3Tt1X ycnOBI1flX orrpe,l\eJieHHble rrpeMMYll.\8· 

CTBa ,1\aeT Henocpe,l\CTB8HHaH CBH3:0 MaJib!X Malli.II!H (KOTOpb!e, B '!aCT· 

HOCTH, MOrYT BhliiOJIHflTb ~YHR~H.II! c6opa 11 o6pa60TK'.II! ;n;aHHhlX 

XapaKT8 pHbi8 ,1\Jlff CII8~11aJI11311POBaHHb!X MHOrOKaHaJI:OHb!X 113M8pl1T8JI:O· 

Hb!X C11CT8M) C Bb!COitOIIp0Vi3BO,l\l1T8JI:OHb!M11 Maill11Hffi.fif (Hanp11Mep, Kal 

B CVICTeMe /87/). CoqeTaHV!e CII8~11aJIIi!3l1pOBaHHOfit 113M8pl1T8JI:OHO¥. 

annapaTypb!, MaJihlX Bhiq11CJI11T8JI:OHhlX MalliVIH (C paSBHTOfit C11CT8MOV. 
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BXO~HhlX-BbcrO~HhlX KaHanOB C rrp~op~T8THhlM rrpephlBaH~eM) ~ B~COKQ

rrpOM3BO~HT8nDHhlX (o6pa6aThlBaiDmHx, HHWOPMa~HOHHUX) MamHH, 

OXBatieHHhlX KaHana.M~ CBff3H ~ H8TIOCpe~CTB8HHO 06t.ieHHBaiOII.\HXCH 

l'IH\IJOpM~~ett, l1BJlfl8TCfl H~60JI88 8@IJ8KT~BHblll'i CTIOC060M y~OBJI8TBQ

pHTD pa3H006pa3Hbl8 M Hepe~KO rrpOT~BOp8ti~Bbl8 Tpe60BaH~fl 6biCTpo 

pasBMBaiOII.\ettcH MeTo~~KH rDns~qecKoro aiwrrepnMeHTa. 

46 



] M T e p a T y p a 

I. ].A. MaTaJIMH, C. VI .qyc>apon , A.A.VlnaHon. MHoroKaHa:n:&Hh!e aHa:nM
saTOPhl H,ZlepHoti <IJM3MKM. ATOMMs,naT. Moc i{Ba. I964r. 

2. B.,l{.r:nesep, 11.11.UyKepMaH. l'IH<lJOPMUUMfl M speHMe. 11s.n.AH CCCP, 
:A. I96Ir. 

3. r .X.ry.n' p. 8 .MaKOJI . CJ.1CTBMOTBXHMKa . v13 ,Z\. "Con. pa,Z\J.10 11
• 

fA. I962r. 

4. C .c . EpytfJMaH . U11G)p OBbiB VIH.l\MI<aTOphl . li!s:z~ . "8HeprMf! 11 . il .-]. I964r o 

5. A. l.f . lllayuaH, H.H.EepesHaH . B cc>."Bw:mcm!Te:n:oHaH Texmma Ill 

BOITpOChl rrporpaMM!IlpOBal!!llfl 11 , Bh!IT .2, CT p . 72. vls;n: . ]rY . I963r . 

6. R.M.Peterson. IRE Nat. Conv . Record, 1958, part J, p.21. 

7. W.H .Bliss, I.E.Rued. RCA Review, 16,Nl, 5 (1955). 

B. glectrical Engineering, 2B,p.448(May 1956) . 

9. K.Schleisinger, B. Maggons, A.F.Hogg. IRE Nat.Conv . Record, 
1957, vol .5, part J, p . l60. 

IO . H.A.ApTCMBHKO, l!oH . Han:nor ~ . l,i . XaptteHIW "AnToaaTMKa J.1 
npM6opocTpoeHMe" . I96I, ID 4, 85. 

11. C.W.Norwood. Bell Lab.Record, vol.Jl, II, N2, 40(1958) . 

I2. 11 . 11 . ITaity:non, E. cp . Y;r:omremw. ABTOIAaTMKa 11 Tenc r.IexaHMKa , 
26 , l:! 2 , 375 (I965). 

lJ. R.W.Johson. Computers and Automation, 1J,N5, 12(1964). 

47 



14. C.Rockwood. Proc.Conf.Utilization Multiparameter Analyzers, 

p.l04. New York. 1962, 

15. G.B.Michael. TaM l!te, CTp.II2 

16. I.V.Shtranikh, V. N.Bochkarev, A.N.Volkov, V.M.Geraseev. 
Electronique Nucleaire, p. 587. Proc.Intern.Symp. Paris 196~ 

17. :.l . IT . CO!:tOJIOB. Tpy,llbl 6 IWHcQ. no R,ZJ;epHoti Pa.l\HOSJICKTpomme. 
TO!.! 2, CTp.102. ATOMVI3,llaT.H.1965r. 

18. li . ,Z( .KapHayxoB, cD .E.l!yKpeeB. TaM lite, CTp.I20 

I 9. ll . li .CaneTa. flpVI6opbl VI cpe,llCTBa aBToMaTH3~HH, I964 r. ,1~ 8, 3 

20. N.Statland. Computers and Automation, lJ,Nll, 14(1964). 

21 . i.J.J tefanides. Design News, 18,Nl6, 10(196J). 

22. flpH60pH VI cpe,llCTBa aBTOMaTH3a~HH, I964r., ~ 8, CTp,IO,I5. 

23. B.B . HonVIKOB VI ,llp . MHEeHepHo-TeXHJFrecK¥!!-1 cnpaBOtiHHK no 
anercTpocnnsH. TenerparfJHff. l1s,ll. "Cnns:o". M. I963r. 

24. !I.B . hlTpaHVIX • .l\HccepT~VIff. ~MAH IIJM.Jle6e,lleBa. I954r. 

25 . f . fl . :JCJibHV'IKOB. TpJ,llH 5 rraytiHO-TCXHV'Il!CCKOtt KOH<J?epeH~HU ITO 
no ff~CPHOM Pa.l\VIOSJICKTpOHVIKe. TOM 4, CTp.IOI, rpcaTOM¥13,llaT, 
:.1. I963r. 

26 . i:J . A. rJiyxon, A.A.Kyparuon, r.n. r.!en:ormKoB, B.A.CH,llopon. 
TaM l~e- , CTp.IIS. 

27 . :.! . l! . l1BaHOB , T. i;l .fleTpona. TaM lKe, CTp.I40 

28. 1\ . lJ . EKaTOB, TaJ.I JKe , CTp.87. 

48 

29. E. JO.CeMeHoB, H.C.~ponon. B c6. 11 YcTpotlcT:Ba Bh!BO,lla VIH<]?opM~tU'I 

t'l3 MHOrOKaHaJI:OHbiX aHaJIH3aTOpOB11 , CTp.IO, H~ 5-64-741/21. 
rOCMHTH. MocKBa. I964r. 

30. JI.IT.By6eKOBa, B.H.3a.Mpt'l~, B.Dxac. TaM lKe, CTp.I; 
rrperrpHHT OHHM. 1250. ~6Ha. I963r. 

3I. JI.A.MaTaJIHH, A,M,lliHMaHcKHtt, C.l1.l!y6apon, M.B.lliTpaHHX. 
flpH6opbl 11 TeXHHKa sxcrre pV!MeHTa, I963, N~ 3, 57. 

32. f.! . IT .COKOJIOB. Tpy,llbl 5 Hay'tlHO-TCXH, KOH<J?, ITO R~epHO ti pa,llHQ-
3JICKTpOHHKe, TOM 4, CT p.I25. rocaTOMH3,llaT. 1.1 . I 963r. 

33. A.~.BeJIOB, A.JI.Benoyc, K.~.KysHe~oB, C.C.KypotiKVIH, 
B.B.CanHtiKo. U11<]?ponan CVICTeMa HaxorrneHVIR 11 o6pa6oTKVI VIH<J?op
M~VIH. rocaTOMHS,llaT. M. I963r. 

34. iLr .IUep6aK. Borrpochl Pa.zlVI03JieKTPOH'I1KH, ce p. 7, I964r., Bhlrr.2, 
CTp.68. 

J5. I.I.Wild. Electronics, 1952, N5, 116 . 

J6. Data and Control. 1, N7, J8(196J). 

J7. Control Engineering, 11, NJ, 10)(1964). 

)8. W.A.J.Davie. Journal Brit. IRE, 20,N9, 675 ( 1960). 

39. B. A .BJia,llt'IM'I1POB, B. H . 3a1!pHt1. llperrpHHT OMHI1. 2683. ,Z(y6Ha, 
I966r. 

40 . JI .B.Acj)aHac:oena , tJ .E.Kaprrewxo. 8neKTpO(llOTorpa<fJutiecrcan sarrV'!c:o 
J.l300pacceHHi1 . 11s~. 11 CBR3:0 11 • 1965r. 

41. D.Blechert. Elektronische Rundschau, 1962, Nl6, 75. 

49 



42. E~cTpo~e~CTBY~~ s~eKTPOHHU~ ne~aTaD~~ arrnapaT. 
B cc5. "Bonpoc~ s~eKTporpa~zz", cTp.237. HJI. I960r. 

43. P.r.o~eH. Tau xe, cTp.202. 

44. A.H.PomKHH~ . TaM xe, CTp.209. 

45. c.n.EzrsH. Tau xe, cTp.24I. 

46. L.D.Shergalis . Klectronios, 36,N21, 26(1963). 

47. ~ .E.TeMHHKOB. ABTOMaTH~eCKH6 perHCTpHpy~e npzc5opu. 

Mawrws. I 960r. 

48. B.B.ApxwnoB, rr.H.ITo~OXHH. "IlpH6opocTp06HH6 11 • I960, t;~ I, 26. 

49 . E.IT.EacoB, r. !.i .ileTpOB, A.H.PaTHHKOB. Bonpocu p~H03~8KTpo

HHKI1, cep.7, 1964, B~rr.2, CTp.55. 

50. R.L.Chase. Nuclear Puls Spectrometry. New York. 1961. 

5I. rr. :.1 . 8e tt~mn~' c. IT .UHTKO' B.A .HMHHIJ;KHit' A.~ . MrutapOB 11 ~p. 

MaTeprtMhi II CIIJMrros. no ff,I\epHot1 pa~Hos~er<TpOHHKe. IIpenpHHT 

OHH~. 2205, CTp .I33. ny6Ha, 1965 r. 

52. A.A.CaHI1H. Tpy~hi 5 uay1.!Ho-TexH. KOHI}!. no ff,I(epHoit p~IIJos~eKT

pommo, TOM 4' CT p. 84. rocaTOMIIJS~aT. M. I963r. 

53 . P.LI . Il3TIIJ . i.1aTepiiJa.rrhi BhiCTaBKIIJ ciJpaHI.\YSCKIIJX rrpH6opoB. Moc KBa. 
I964r. 

54. Catalogue Nuclear Equipment . Intertechnique . Par1s.l964. 

55 • . J .B.Mahon,y . Automation, 10, N9, 82(196J). 

56 . Bb11.!V!CJIIIJT8Jl:OHaff T8XIIIIJKa . ToM 2. ITo;n pe;n . r . ;: . xacKH l1 r.A.I{opHa 
Ils;n. . 11 8uepriiJH 11

• J .-Jl . I964r. 

50 

57. B .A.Bn~HMHPOB, B.H.8aMpHt1. Tpy;n~ 6 KOHW . no HAepHOM 

pa;nHosneKTPOHHKe , T.3, 1.!.2, cTp.29 . AToMHs;naT. M. I966r . 
58. Facit Products for Modern Data Processing Equipment. 

ITpocrreKT WHPMhl Facit , lliBBIJ;IIJff. 

59. B.A.~u1er, P.L.Phelps, D.E.Cove11. Nucl.Instr . Methods , 
J4, NJ, 226(1965). 

60 . I.R.Kanno1t, K.H.Mil1er. Proc.Nat.~1ectron .Conf.,19,p.295. 
Chicago. 196J . 

61. C.F.Beokett, J.D.Gal1agher,H. B.Glascook . Proc.Conf.Ut11 iz. 
Mu1tiparam. Ana1yzers, p.90.New York. 1962 . 

62 . Pr ocess Control and Automation, 10,N6, 252(1963) . 

6J. R.J.Spinrad. Nucleonics, 2l,N2, 46(1963). 

64. r.!1.8a611JmmH. flpenpiiJHT Olflml . 1834. ,l(yona . I 964r . 

65. E .r. ;,IIIJHaeB, 10 . B .CTyTIIIJH , !1 . B .liiTpaHl1X. ITperrpYIIlT ci>~!All CCCP, 
A- 149, MOCKBa, I965r. 

66. T.G.Chapman . Computer Journ., ~,N3, ?14(1963). 

67 . ITepe;na1.1a IJ;11tflpoBoiii }ll!(IJOPl.Ia~\HIIJ . C6 .rro;n. pe;n . C . l1 . CruJot1Ji ermo. 
MB , ~OCKBa I963r. 

68. H.R.KapaqeHucBa , K.n.¢paHu;y3oBa , ci>.r.KnaBaHcKan. B c6. 

11 Bhi1.!!1CJII1T8Jl:OHaH T8XIll!Ita 11
, CTp . III. 113.1\. 11 Hayi<a 11 TBX!IIIJI\3 11

1 

1.1l1HCK, I965r. 

69. li .r. 3at!L\BB, B.A.JioGe,I\eB , A.f,.TaxTH. TexHw<ecrmn Kl1 GepHGTI1Ita , 
1965 , Ji: 5, 163. 

70. Control ~ngineering, ~. ~2 , 121(1961). 

51 



71. C.E.Shannon,W.Weaver. The University of Illinois Press, 
1949,p.J. 

ITepeBo,n B c6. "Teopr~H nepe,naqH aJieKTPI-f!IeCKHX c>~rHaJIOB npH 
HaJir~q~om nouex". f,1JI. MocKBa, I953r. 

72. R.L.Plouffe. IRE Nat.Conv.Record, 1958, part 8 1 p.l86. 

7J. J.L.Hollis. IRE Wescon. Record, 1960, part 5, p.lJ2. 

74. Bell System Technical Journal, ~Ay 1960, p.4Jl. 

75. R.F.Shaw. Control Engineering, ~,Nll, 119(1961). 

76. KJ . f,I.BHHOrpa,nOB. l1pl160pbl ¥! cpe,nCTBa 8JlTOMaT¥I3anHH, 1965, 
Bbln.I, CTp. 60 

11. H.Horstmann. Automatic Acquisition and Reduction Nuclear 
Data, p.41J. Proc.Conf.EANDC.Karlsruhe. 1964. 

78. K.r.KeH¥Ir, c.KIOHepT. MaTepHaJihl I Cr~Mnos. no ~epHoit pa,nr~o
sneKTpOHHI<e. Ey;llaTI6lliT. l1penp¥IHT mum' 1677. CTP .I48. 
.l{y6Ha. I964r . 

79, 11 !1pOOKT¥IpOBaH¥Ie CBepX6h!CT pO]l6itCTBY!Oll\l1X CHCTeM". C6.no;ll pe;ll. 
5. Eyxron:&~a. 113.1\ . 11 MHp 11 M. I 965r. 

80. B.B.3axapoB. !1penpl1HT Ol1HH. 2292 , ]lyGHa , I965r. 

81. Electronische Reohenan lag. 1 1 N2, 91(1965). 

82. A.J.Critchlow. IEEE Spectrum, l 1 NJ , 193 (1964). 

8). J.Leng, A.Pearson. Electron.Nucl.,p.519. Proc.Int.Symp . 
Par is . 196). 

84. W.E.Miller. Autom.Acquis.Reduct.Nucl.Data , p.41. Proc.Conf. 
EANDC. Karls ruhe. 1964. 

52 

I 

85· L.J.Lidofsk7 TaM lite, cTp.9 

86. L.B.Robinson, F.S.Goulding TaM lite, CTp.I64. 

81· R.H.Vonderohe, D.S.Gemmel. TaM lKe, CTp.I56. 

88 : B.A.,I{opo~ee:a' r .H .3a6HHK¥!H' B.H .3a.Mp!tiit, B.H . MapKOMOHI\0 
H ,np. Tpy,nhl 5 HayqHQ-T6XH.KOH~. IIO fl;ll6pHOit pa,nH03JI. T.4, 
cTp. 7. rocaTOM¥I3,l\aT M. I963r. 

89. G.I.Zabyakin, V.N.Zamry, V.I.Semashko. Electronique 

Nucleaire, p. 565, Proc. Int. Symp., Paris. i96J. 

90. r.III.3a6¥IHR¥IH, B. H.3aMp¥I ii! , B. li! .COMalliKO. l1p¥I 60pb! VI T6XHI1Ka 
3HCII6pV!M6HTa , 1964, 1:: 4, 139. 

91. l'.L1.3a6¥IHR¥IH, B. H.3aMp¥Iii!. Tpy;llhl 6 KOH!lJ . no H;llepnoil pD.;llli10-
3JI6KTpOHHRe, T.3, q.I, cTp.IOO. ATOMH3;llaT. M. I965r. 

92. B.H.3aMp¥Iit. 11penp¥IHT OV!Hl'i. 2718. JlyoHa. l 966r • 

93 . n.c. EaqeJmc' H . 1~. Eenopycc OB. A . E .CaaKfiH. 11 8JIO J\TPVI 1.fC C !~liiC 

Ra6eJIH 11
• r ocsHeprOl13,l\aT M- JI I 963r . 

94 . A.C.L.Barnard, R.Keyes, J.A.Buchanan. Autom.Acquis . Reduct. 
Nucl.Data, p. 170. Proc.Conf. EA NDC. Karlsruhe 

. 1964. 

95 . R.McNaught, A.Pearson. TaM lKe , c•r p.409 . 

96. H.R.Schneider. TaM lKe, cTp . 65. 

97 . D.E.Weisberg. Computers and Automation, lJ, N5, 29(1964). 

98, El ectronics Equipment News, z,NS , 24(1963). 

?'3 



99. J.V.Kane, R.J.Spinrad. Nuc1.Instr . Yethods, ~,141(1963). 

100. J.F.Whalen. Autom.Acqu1s.Reduct.Nucl.Data , p.J99. 
Proc. Conf.EANDC. Karlsruhe. 1964 . 

IOI. r.L1.3a6HfiKHH, B.H.3ru.tpHlt, JI.C.HeqJel{:&eBa, IO.M .OcTaHeBHll, 
B. M.HraqJapoBa. MaTepHa..nbl IY CHMnoa. no fl.1t6PHOtt PaltHO
snaKTpOHHKe. llpara. I966r. 

102. T,Mari11, D,Edwards, W.Feuerze1g. Commun.Assos.Comput.Mach. , 
~,N10, 622(1963). 

lOJ. S.L .Smith. Electron. Technology, 72 ,N2, 85(196J). 

104. R.Y.Will. Control,~' N77, 557(1964) . 

105. R.B. Scott. Control Engineering, 1l,N10, 118(1964). 

106. W.E .Mi11er, H.F.Fulbr1ght. Proc.Conf.Utiliz.Mu1tiparam. 
Ana!7z., p.11. New York. 1962. 

107. R.J. Spinrad. Autom.Acquis.Reduct.Nucl.Data, p.214. 
Proc. Conf.EANDC. Karlsruhe. 1964. 

108. r.IT.!yKOB, E.E.!ypaBneB, r.L1. 3a6HHKHH , B.H.3aMpHtt. 
ITpH6oplil ~~ TeXHHKa sKcnepHMeHTa. I964r ., I~ 6, 34. 

109. B.H.3aMpHfi . ITpenpHHT OL1H~. !859. ~y6Ha. I 964r . 

5'1 

55 

.. 
a 

"' .. .. 
... .. 
0 

.. 
0 

..; . .. 


