
OB'bE.llHHEHHbl~ 
HHCTHTYT 
.R.llEPHbiX 

HCCnE.llOBAH H A 

.llyCSaa 

i 
I 
• I 
I • • 
~ 

10 . 3784 

IO .ll.llpoKocpbeB, A.H.CKHaea 
i 

CHCTEMA 113 ,ll;BYX 'IETbiPEX,ll;OPO)((ElJHbiX 

HAKOllHTEJIEH HA MArHHTHOH JIEHTE 

,ll;JIH 3AllHCH H BOCllPOH3BE,ll;EHHH 

,ll;HCKPETHOH HH~OPMAUHH 

1968 

6 



10 - 3784 

IO .n .npoKo4lbeB, A .H.CHHaes 

CHCTEMA H3 ,ll,BYX qETbiPEX,ll,OPO)I{EqHI~X 

HAKOOHTEJIEH HA MArHHTHOH JIEHTE 

,ll,JIH 3AOHCH H BOCOPOH3BE,ll,EHHH 

,ll,HCKPETH0£1 HH~OPMAUHH 

; 



J1H!j>OpM8UHH, rronyqaeM8H BO MHOrHX !j>H3H'!eCKHX 9KCriepHMeHT8X, fiOLine­

>KHT oopaoOTKe H8 Bbl'IHCnHTenbHbiX M8111HH8X. HerrocpeLICTBeHHbill: BBOLl T8KOll: 

HH!jlopMBUHH B MaiiiHHY B rrpouecce ee rrocTyrrneHHH uaneKo He acerua obiBaeT 

uenecooop83HblM HnH B03MO>KHbiM. noaTOMY oonbiiiOe 3H8'!eHHe HMeeT 38riHCb 

HH!j>OpM8UHH H8 K8KOll:-nHoO HOCHTenb B BHLie, ripHrOLIHOM LlnH rrocneLIY!OIIIero 

BBOL18 B Bbl'IHCnHTenbHYIO M8111HHy. HaHoonee IIIHpOKOe pacrrpOCTp8HeHH:e fiO­

ny'IHnH neHTO'IHbie HOCHTenH - rrep<jloneHT8 H M8rHHTH8SI neHTB. 

nep<jlopaTOpbl, rrpH fiOMOIIlH KOTOpblX ripOH3BOLIHTCSI 38flHCb H8 rrep!jloneHTy, 

K8K rrpaBHno, HMe!OT 5-8 LIOpO>KeK H p800T810T CO CKOpOCTb!O 20-100 CTpOK. 

CneuoaaTenbHO, CKopocTb aarrHcH HH<jlopMaUHH cocTaBHT 100-800 OHTiceK. Ta­

Kast CKOpOCTb BO MHOrHX cny'IBHX OK83biB8eTCSI SIBHO HeLIOCT8TO'IHOll:. CymecT­

BeHHOe apeMSI 38Tp8'IHB8eTCH H H8 BBOLI HH!j>OpM8UHH C nep!jloneHTbl B Bbl'IHCnH-

TenbHYIO M8WHHy. 

HaKoriHTenH Ha MarHHTHoll: neHTe, rrpeLIH83Ha'leHHbie LinH Bbi'IHCnHTenbHbiX 

M8111HH, ooecrre'IHB810T 3H8'1HTenbHO oonbiiiYIO CKOpOCTb 38f!HCH HH<j>OpM8UHH. 

TaKHe HaKorrHTenH oobi'IHO HMeJOT 7-20 uopo>KeK aarrHcH, cKopocTb LIBH>KeHHSI 

neHTbl nopHLIK8 1-3 MICeK H rinOTHOCTb 38f!HCH 10-30 CTpOK (HMrrynbCOB)/MM. 

npH 9THX X8p8KTepHCTHK8X CKOpOCTb 38f!HCH COCT8BnSieT (0,7-2Q)•105oHT/CeK. 

HaKOllHTenH OT Bbl'IHCnHTenbHbiX M8111HH H8XOL1SIT npHMeHeHH:e LinSI 38f!HCH HH­

<jlopM8UHH c aKcrrepHMeHTanbHbiX ycTaHoBoK/ 1, 2/. O.nHaKo BbmycKaeMbie B 

CCCP cTaHuapTHbie HaKorrHTenH unH Bbi'IHCnHTenbHbiX M8111HH, Hcrronb3YJOIIlHe 

IIIHpOKYIO MarHHTHYIO neHTy, f!OK8 He oon8Ll810T B38HM038MeHHeMOCTbl0 0 T.e. 

B HHX He rrpeLiyMoTpeHa B03MO>KHOCTb rrepeHoCa neHTbl C H8KOfiHTenst, H8-

xouHmerocH a MecTe rrposeueHHSI aKcrrepHMeHTa,Ha upyroll:, pacrrono>KeHHHbill: 

OKOnO Bbl'IHCnHTenbHOll: M8111HHblo 3TO BO MHOrHX cny'I8HX orpaHH'IHB8eT llpHMe­

HeHHe CT8HL18pTHbiX H8KOfiHTenell: OT Bbl'IHCnHTenbHblX M8111HH LinH 38f!HCH HH!jlop­

M8UHH, llOCTYfl81011lell: C 9KCriepHMeHTanbHbiX ycTpOli:CTBo 
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3Ha~HTenbHO rrpome no6HTbC51 B38HM038MeHsteMOCTH nnst H8KOITHTeneA, 

H CITOnb3y!OmHx y aKy!O MarHHTHy!O neHTy ( 11IHpHH8 6,35' MM). Ha TBKOH neHTe 

MO)I{eT 6h!Tb p a aMerueHO no 4 nopO)I{eK, CnenoBaTenbHO, rrpH CKOpOCTH nBH­

)I{eHH51 neHTbl -1 MICeK H rrnOTHOCTH 38ITHCH HH¢JopM8UHH --10 CTpOKfMM 

MO)I{HO 38ITHC8Tb no 4,}Q4 6HT/ CeK. B Ka~eCTBe OCHOBbl nnst T8KHX H8KOITHTe­

neA MO)I{HO HCITOnb30B8Tb CTynHHHbie MarHHTO¢JOHhlo l1x neHTOITpOT51)1{Hbie ycT­

p OHCTB8 stBnst!OTC51 BITOnHe rrpHeMneMb!MH, l1Horna HCITOnb3yeTC51 onHonopo­

)l{e~Hast 38ITHCb / 3/ 0 HO B pst.Oe cny~aeB 'O.OHO.OOpO)I{e~Hble M8rHHTHble ronOBKH 

3 8MeH5110TC51 H8 ~eTb!pex.nopO)I{e~Hble/4,5/ 0 ~TO o6ecrre~HB8eT nyqlliHe B03MO)I{H0-

CTH rrpH BBOne HH¢opM8UHH B BblqHCnHTenbHYIO M811IHHy • 

K aK rrpaBHno, ITOCTyrrneHHe perHCTpHpyeMOH HH¢JOpM8UHH OT a KcrrepHMeH­

T anbHblX Y CT8HOBOK HMeeT cny~al!:Hb!H xapaKTep BO BpeMeHH, a cpe.QH5151 CKO­

p OCTb ITOCTy rrn e H H 51 HH¢JOpM8UHH MO)I{eT H3MeHst TbC51 B lliHpOKHX rrpe n enax. )Ke­

naTe nbHO, qTo6 bi BpeMst 1 38Tp8~HB8eMoe HB 38ITHCb HH¢opM8UHH 0 ITOCTYITB IOII!e A 

O T 8 KCrre pHMe HT a nbHbiX Y C T8HOBOK Ha Mar HHTHYIO n eHTy , He B b l3b i BBnO 3H8 q H ­

Tenb HbiX ITOTepb perHCT pHpye M OH H H¢JOpM8U HH 1 T , e . H e Tpe6oBanO Cb 6b! cyllieCT ­

BeHHOrO ysenH~eHHst speMeHH a K c rre pHMe H T a , ITpH 3aiTH CH HH¢lo pMaU HH Ha neHTy 

cnenyeT C T peMHTbC51 K TO M Y 1 qT06bi ITnOTHOCTb 38 ITH C H ITO BCeH .OnHHe n e H T bl 

6bin8 6 n H3K 8 K M8KCHM8nbH O J!: 0 T , e, qT06bi KOa4J¢HUHeHT HCITOnb30B8HH51 neHT bl 

6wn 6nH30K K eDHHHUe. 

ITpH aarrHcH HH¢QpM8UHH HaKOITHTenH MoryT pa6oT aTb HnH B HerrpepbiB ­

HOM / 1,4 / , HnH B cTapT-cTOITHOM/ 2,3,5/ pe)I{HMe . B rreosoM cnvqae nnst o6ec ­

rreqeHHst ITOTepb HH¢QpM8UH H 1 C O.OHOJ!: CTOpOHbi 0 H Bb!COKOrO KOa¢¢JHUHeHT8 

HCITOnb30B8HH51 MarHHTHOJ!: neHThl 0 C npyroli, CKOpOC T b nBH~eHH51 neHT hl He ­

o6XO.OHMO cornaCOB hlB8Tb CO CpenHeJ!: CKOpOCTb!O ITOC T y rrneHH51 HH¢OpM8U HH 1 8 

T8K)I{e o6ecrre q HB8Tb paBHOMepH y!O 38ITHCb perHCT pHpyeMOJ!: HH¢opM8UHH H8 

n eHTy, ilnst paBHOMepHOCTH ITOCTyrrn eHH51 HH¢lOpM8UH H H8 H8KOITHTenb T pe6yeT­

C51 rrpHMeHeHH e ITpOMe)l{yTO~HblX 38ITOMH H 810mH X yc T pOHCTB pa3p8BHHBB!Omero 

THITa . Heo6xonHM851 eMKOCTb T8KHX ycTpOHC T B Kon e6neTC51 OT 4 - 6 51qeeK rrpH 

ITOCT051HHOH BO BpeMeHH CpenHeH CKOpOCT H ITOC T yrrneHH 51 HH¢0pM8UH H .00 HeC­

KOnbKH X .neCstTKOB st~eeK ITpH HMrrynbCHOM XapaKT epe ee ITOCTyrrneHH51 ( B K8)1{­

DY IO stqeliKy 38ITHCbiBaeTC51 HH¢opM8 UH51 OT OAHOrO C 06hiTH S! ). 

4 



npH pa6oTe HaKOIIHTeneti. Ha MarHHTHOH neHTe B CTapT-CTOIIHOM pe)KHMe 

Te yqaCTKH neHTbl 0 KOTOpbie npOXOilSIT MHMO 3aiiHCbiBaJOIIleti. ronOBKH BO BpeMH 

pa3rOHa H OCTaHOBKH neHTOIIpOTH)KHOrO MeXaHH3Ma. o6bi'IHO He HCIIOnb3YIOTCH 

AnH 3aiiHCH HH$opMaUHH 0 a 3TO IIpHBOilHT K YXYAWeHHIO K03¢¢HuHeHTa HCIIOnb-

30BaHHH MarHHTHoti. neHTbi. B HaKonHTenHx anH Bbi'IHCnHTenbHbiX MaWHH KaK 

BpeMH pa3rOH8, TaK H BpeMH TOpMO)KeHHH1 COCTaBnHeT 10-20 MCeK, 8 B CTy­

llHti.HblX MarHHTO¢QHax 3TH BpeMeHa y)Ke HMeJOT nopHAOK CeKyHilbl H, cne.no­

BaTenbH00 npH CKOpOCTH llBH)KeHHH neHTbl nopHilK8 1M/CeK IIOTepH COCT8BHT 

OKOnO 1 M neHTbl npH Ka)KJlQM UHKne pa60Tbl MarHHTO<jJOHa { ecnH C'IHTaTb 0 'ITO 

cpeAHHH CKOpOCTb llBH)KeHHH neHTbl IIpH pa3rOHe H TOpMO)KeHHH npHMepHO paB­

Ha nonoBHHe HOpManbHOti. cKopocTH). B Tex cny'laHx, Korna nnH pa3roHa H 

TOpMO)KeHHH neHTOIIpOTH)KHOrO MeX8HH3Ma Tpe6yeTCH 3H8'1HTenbHOe BpeMH 1 

uenecoo6pa3HO 38IIHCbiB8Tb HH<)JOpM8UHIO Ha neHTy Cpa3y 6onbWHMH M8CCHBaMH • 

.llnH nony'leHHH TaKHX MaCCHBOB 06bi'IHO HCIIOnb3YIOT npoMe)KyTO'IHbie 38IIOMH­

HaJOIIlHe yCTpOti.CTB8 HaKOIIHTenbHOrO THII8 0 HH<)JOpM8UHH H3 KOTOpbiX BblBOilHTCH 

HS neHTY nocne HX 38IIOnHeHHHo '!.{eM 6onbWe eMKOCTb 38IIOMHH810IUHX ycT­

poti.CTB1 TeM nyqrue 6y.neT K03<jl<)J HUHeHT HCIIOnb30B8HHH MarHHTHOti. neHTbl II pH 

npO'IHX paBHbiX ycnOBHHX. 3anOMHH8JOIUee ycTpOti.CTBO MO)KeT co.nep)K8Tb He­

CKOnbKO Tb!CH'I HqeeK, K8)KJl8H H3 KOTOpb!X HMeeT OKOnO llBYX AeCHTKOB 6HT. 

Ha BpeMSI BbiBOila HH$opMaUHH H3 3aiiOMHHaJOIIlero ycTpOti.CTBa H8KOIIHTenhHOrO 

THIIa perHCTp8UHSI IIOCTYII8JOIUeti. HH<f>opM8UHH B HeM 06bl'IHO npeKparuaeTCH. 

EcnH 3TO He)KenaTenbH0 0 TO MO)KHO, HaiipHMep, IIOO'IepellHO IIOilKn10'18Tb llB8 

38IIOMHHaJOWHX ycTpOti.CTB8o 

8bi60p pe)KHMa pa60Tbl HaKOIIHTenH Ha MarHHTHOti. neHTe 3aBHCHT OT KOH­

KpeTHblX ycnOBHH H HanH'IHSI TOt!. Hmf HHOH annapaTypb!. MaKCHM8nbHaSI CKOpOCTb 

3a!IHCH HH$opM8UHH AnSI 060HX pe)KHMOB MQ)KeT 6biTb OllHH8KOBOti.1 T8K K8K B 

KOHe'IHOM C'I~Te OHa OIIpeAeJIH eTCH nnOTHOCTbiO 38IIHCH 0 CKOpOCTbiO llBH)KeHHSI 

neHTbl H 'IHCnOM llOPO)KeK 38IIHCH. npH Henpepb!BHOM pe)KHMe pa60Tbl Hy)KHQ 

HMeTb B03MO)KHOCTb H3MeHHTb CKOpOCTb llBH)KeHHSI neHTbl B WHpOKHX npeae­

nax, a npH CTapT-CTOIIHOM pe)KHMe llOCTaTO'IHO OllHOti. CKOpOCTH • .llnH o60HX 

pe)KHMOB HY*Hbl npoMe)KyTO'IHbie 3anoMHH810IUHe ycTpoti.CTBa; 3anoMHH8JOIUHe 

ycTpOti.CTBa pa3p8BHiffi810lllero THII8 0 npHMeHHeMbie npH HeiipblpblBHOM pe)KHMe 

pa60Tbi1 MOryT COAep)K8Tb 3H8'1HTenbHO MeHbWee 'IHCnO Sl'leeK1 HO Tpe6yJOT 
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6onee CiiOiKHOH IIOrHKH pa60Tbl1 '!eM 38IIOMHH810IIlHe ycTpOHCTB8 H8KOIIHTe/Ib­

HOrO THII8 1 IIpHMeHSieMbie IIpH CTapT-CTOIIHOM peiKHMe, 0.QH8K01 ecnH HCXO.QHTb 

H3 'C006paiKeHHH 60/Iblllero HCIIO/Ib30B8HHSI 8IIIIapaTypbi1 BbiiiYCK8eMOH IIpO­

Mbllll/IeHHOCTbi01 TO cneayeT OT.Q8Tb IIpe.QIIO'!TeHHe CT8pT-CTOIIHOMy pelKHMY 

pa60Tbi1 IIOCKO/IbKY H8KOIIHTe/IH .QIISI Bbl'IHC/IHTe/IbHblX M8WHH H CTy.QHHHbie Mar­

HHTO(j.JOHbl HMeiOT (j.JHKCHpOB8HHYIO CKOpOCTb .QBHiKeHHSI neHTbi, 8 B K8'!eCTBe 

IIpOMeiKyTO'!HblX 38IIOMHH810IIlHX YCTpOHCTB H8KOIIHTe/IbHOro THII8 MOiKHO HCIIO/Ib-

30B8Tb H8KOIIHTe/IbHhle y c TpOHCTB8 MHOrOK8H8/IbHhlX 8H8/IH38TOpOB HMIIYIIbCOB, 

HMeiOIIlHX HeCKO/IbKO TblCSI'I K8H8/IOB/ 2/, HarrpHMep, H8KOIIHTellbHOe yCTpOH­

CTBO aHa/IH38Topa AH-4096 HMeeT 4096 18-TH pa3pHllHbiX H'!eeK, T,e. 6onee 

70 TblCSI'I 6HT, B OT.Qe/IbHbiX CIIY'I8SIX1 KOr.Qa 06beM HH(jJopM8UHH B OllHOM pe­

rHCTpHpyeMOM C06hlTHH .QOCTHraeT .QeCSITKOB ThlCSI'I 6HT1 MOiKHO 060HTHCb H 

6e3 IIpOMeiKy TO'IHOro 3 8 IIOMHH8IOIIlero YCTpOHCTB8 H8KOIIHTe/IbHOrO THII8 1 HanpH­

Mep, IIpH perH C Tp8 UHH WHpOKHX 8TMOC(j.JepHhlX /IHBHelt KOCMH'!eCKHX nyqejt/5,6/, 

II 

J1CXO.QSI H3 B b iiileH3/IOlKeHHOro, 38 OCHOBy CHCTeMbi 1 rrpellH83H8'!eHHOH 

lliiSI H8KOIIIIeHHSI H8 M8rHHTHOH neHTe HH(j.JopM8UHH 1 IIOIIyqaeMOH B (j.JH3H'!eCKHX 

9KCIIepHMeHT8X H8 CHHXpOUHK110TpOHe1 H IIOCIIe.QyiOIIlero ee BBOll8 B Bbi'IHC11H­

Te1lbHYIO M8IIlHHY 6 bi/IH B 3 S!Tbl CTy.QHHHbie MarHHTO(j.JOHbl M33-28A, pa60T8 10IIlHe C 

neHTOH mHpHHOH 6,35 MM, B MarHHTo(j.JoHax 6bi1IH ycTa HoBneHbi '!eTbipexao­

poiKe'!Hb ie y HHBepca nbHbie MarHHTHbie ronoBKH THrra Mf -62-Y4. B cBH3H c 

HaJIH'!HeM B Jla6opa TopHH MHoroMepHbiX aHanH3aTopoB AH -4096, KOTOpbie Mo­

ryT BbiiiOIIHS!Tb pOIIb 38IIOMHH810IIlHX ycTpOlfc TB H8KOIIHTellbHOrO THII8 1 6 b i11 

Bbi6paH c TapT-CTOIIHbiH peiKHM pa6oTbi HarrorrHTene::t Ha MarHHTHOlt neHTe. B 

pa3p860T8HHO H CHCTeMe HCII011b3YeTCSI .QB8 H8KOIIHTeiiH H8 MarHHTHOH neHTej 

H8 O.QHH H3 HHX IIpOH3BO.QHTCSI 3SIIHCb HH(j.JOpM8UHH, IIOC/Ie qero neHT8 IIepeHO­

CHTCSI H8 .QpyrOH, C KOTOpOrO OCyllleCTBJIS!eTCSI BBO.Q HH(j.JOpM8UHH B Bbi'IHCJIH­

TellbHyiO M8IIlHHy, .LlnH Yll06CTB8 CXeMbl 060HX H8KOIIHTenelt BbiiiOJIHeHbl O.QH­

H8KOBbiMH1 T8K 'ITO K8lKllbiH H3 HHX MOiK9T IIpOH3BOllHTb K8K 38IIHCb, T8K H 

BOCIIpOH3Be.QeHHe HH(j.JOpM8UHH, 

Hcrronh3yeTCH MarHHTHaH neHTa THIIa 2. CKopocTh UBHiKeHHH neHThl KaK 

IIpH 38IIHCH, T8K H IIpH BOCIIpOH3Be.QeHHH COCT8B/IHeT 76 CM/CeKj IIIIOTHOCTb 

38IIHCH - OKOIIO }0 CTpOKIMM, 3aiiHCb OCyllleCTBIIHeTCSI O.QHOIIOIIS!pHbiMH HM-
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rrynbeaMH Ha rrpeABapHTenbHO HaMarHH~eHHYID neHTy. Ha pHe.la rroKa3aHo rrpH­

HSIToe paerronolKeHHe HHcpopMallHH Ha MarHHTHOH neHTe. Ha TPH AOPOlKKH neHTbi, 

Ha3biBaeMbie KOAOBbiMH, ITOAaeTeSI HHcpOpMallHSI B ABOH~HOM KOAe, a Ha ~eTBep­

TyiD, Ha3biBaeMyiD eHHXpOAOpOlKKOH, - eHHXpOHMrrynbebi. DpH HanH~HH KOAQ­

Bb!X HMITynbeOB OHH 3aiTHebiBaiDTCSI OAHOBpeMeHHO C CHHXpOHMITynbCaMH ( Ha 

pHeyHKe KOAOBbie HMITynbebi He ITOKa3aHbl). 3arrHebiBaeMbiH MaeeHB HHcpOpMa­

llHH eoeTOHT H3 HeKOTOporo KOnH~eeTBa ~Heen (enOB), KalKAOe H3 KOTOpb!X 

eoAeplKHT orrpeAeneHHoe KOnH~eeTBO pa3p51AOB (6HT). KonH~ecTBO ~Rcen B 

MaeeHBe H KOnH~eeTBO pa3p51AOB B ~Rene eneAyeT COrnaCOBbiBaTb C XapaK­

TepHeTHKaMR RCITOnb3Y9MOH Bbl~RenRTenbHOH MalllHHbi. 

3arrHeb ~Hena Ha~HHaeTCSI co eTaplllHX pa3pSIAOB. Pa3pS!Abi ~Hcna 3anH­

ebiBaiDTeSI Ha KOAOBbl9 AOpOlKKR noeneAOBaTenbHO. Ha KOAOBbie AOPOlKKR 3a­

ITHebiBaiDTeSI TaKlK9 enylKe6Hbl9 eHrHanbi. Y!X 38ITHCb OCYlll9CTBnSI9TCSI nyTeM 

ITOAa~H OAHOrO HnH HeeKOnbKHX HMrrynbeOB OAHOBpeMeHHO Ha BCe TpH KOAOBbie 

AOpOlKKH npR OTeyTCTBRR RMnynbeOB, ITOA8B89Mb!X Ha eRHXpOAOplKKY • DepeA 

Ha~anoM 3aiTReH HHcpOpM8URR Ha HaKOITHTenbHOe yeTpoiteTBO ITOAaeTeSI CRrHan 

"rryeK", rroene ~ero neHTa Ha~HHaeT nepeMelllaTbCSI. '4epe3 2 eeK, Heo6xoAR­

Mbie AnSI yeTaHOBneHHSI HOMHHanbHOH e KOpOeTH ABRlK9HRSI neHTbl, Ha eRHXpO­

AOpOlKKY rrpeABapHTenbHO 3aHOeRTeSI HeeKOnbKO HMrrynbeOB, KOTOpbl9 rrpR BOe­

rrpOH3BeAeHRH HHcpOpMallRR yeTaHaBnRBaiDT 9neKTpOHHbl9 6nOKR eRCT9Mbl B Ha­

~anbHOe eoeTOSIHHe. 3aTeM ITOA8eTeSI cnylKe6HbiH eRrHan " Ha~ano MaCCRBa" 

(AB8 ITOAaBaeMbiX ITOAPSIA HMITynbea Ha KOAOBbie AOpOlKKR), R Ha~HHaeTeSI nepe­

Aa~a HHcpOpMallHH. D oene rrepeAa~H KalKA OrO ~Rena 3aiTHebiBaeTCSI enylKe6HbiH 

e HrHan "KOHell ~Rena" (OAHH RMITynbC Ha KOAOBbiX AOpOlKKax). Docne nepe­

Aa~H Beero MaeeHBa 3aiTRebiBaeTeSI enylKe6HblH eHrHan "KOH91l MaCeHBa" (TpR 

HMITynbea Ha KOAOBbiX AOpOlKKax), R ABHlK9HH9 neHTbl rrpeKpalllaeTeSI. 

finS! BOCITpOH3BeA9HRSI HHcpOpMaUHR, 3aiTHCaHHOH Ha MarHRTHOH neHTe, 

9Ta neHTa AOnlKHa 6 biTb rrepeMoTaHa, T.e. B03BpallleHa B rrepBOHa~anbHOe eoe­

TOSIHHe . 

BnoK-cxeMa HaKonRTenR Ha MarHRTHOH neHTe H3o6palKeHa Ha pHc.2. 

HaKOITHTenb RMeeT TpH MarHRTHbiX ronoBKH eTHpaiOlllyiD, 3anRebiB8IOlllYIO R 

BOerrpOH3BOAS!lllYIO• DpH 3aiTRCR HHcpOpMaUHR ~epe3 eTRpaiOlllYIO ronOBKY npo­

rryeKa eTeSI rroeTOSIHHbiH TOK BenR~HHOH OKOnO 30 Ma, HaMarHR~HB8IOlllRH neH-
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TY JlO COCTOHHIHI H8Cbllll8HHH. Ha BXOJl 6nOK8 38TIHCH llOnlKHbl TIO/l8B8TbCH OT­

pHU8TenbHhl8 HMTiynbChl C 8MTinHTyaoA 3-12 B H anHTenbHOCTb~ He M8H88 

0,5 MKC8K. 3TH HMnynbCbl TIOCTyna~T H8 ycHnHT8mi 38TIHCH, KOTOpb18 tPOPMH­

py~T HMTiynbCbl TOK8 BenH'IHHOI 6-8 M8 H t:~nHT8nbHOCTb~ 40-60 MKC8K 1 npo­

T8K8!0III8rO 'lepe3 COOTB8TCTBY~IIIY!O 06MOTKY 38TIHCbiB8!0lll8A ronOBKH. AMTinH­

TyJla H t:~nHT8nbHOCTb TOK8 38TIHCH Bhl6paHa T8K 1 'IT06hl neHTB TIOil ero Jl8H­

CTBH8M nepeMarHH'IHB8n8Cb llO COCTOHHHH H8Cbllll8HH51 1 T.e. 'IT06bi CHrHan C'!H­

TbiB8HHH 6bin 6nH30K K M8KCHM8nbHOMY 1 8 ero )lnHT8nbHOCTb - 6nH3KOI K MH­

HHM8nbHO B03MOlKHOI npH 9THX ycnoBHHX. npHHUHTIH8nbH851 CX8M8 ycHnHTenH 

38TIHCH npHB8Jl8H8 H8 pHC.3a. 

11MnynbCbl C BOCTipOH3BOilHIII81 ronOBKH, HM8~IIIH8 8MTinHTYilY TIOpHJlK8 

1-2,5 MB 1 TIOCTyna~T H8 ycHnHTenH 6nOKB BOCTipOH3B81l8HH 5I C K09tPtPHUH-

8HTOM ycHneHHH oKono 5.000 npH nonoce nponycKaHHH 100 Kru. 3aTeM ycH­

neHHbie HMnynbCbl tPOPMHpy!OTC 51 TpHrrepaMH ill MHTT8. npHH:UHTIH8nbH851 CX8M8 

ycHnHTenH H TpHrrepa illMHTTa npHseaeHa Ha pHc.36. CtiJopMHpOBBHHbie HM­

nynbCbi HM8!0T anHTenbHOCTb nopHaKa 50-100 MKCeK. OaHaKo no pH­

JlY npH'IHH OHH HM8~T pa36poC MOM8HT8 B03HHKHOB8HHH H )lnH­

T8nbHOCTH B 38BHCHMOCTH OT JlOpOlKKH H Bp8M8HH. TaK, pa36poc MOM8HT8 

B03HHKHOB8HHH B 38BHCHMOCTH OT JlOpOlKKH MOlK8T COCT8BnHTb 15-20 MKC8K. 

finH nHKBHJl8UHH 9TOPO pa36pOC8 B 6nOK8 BOCTipOH3B8Jl8HHH HM88TCSI CX8M8 

Bblp8BHHB8HH51 1 COCT051lll851 H3 CX8Mbl "HnH" 1, 0JlHOBH6paTOp8 38Jl8plKKH 1, 

tiJopMiipOB8 Ten 51 1 H CX8M nponyCK8HHH At-f. 11 MTiynbC 1 B03HHK8!0IIIHH TipH cpa-

6aTbiB8HHH n~6oro H3 TpHrrepOB ill MHTT8 1 npOXO/lHT '!8p83 CX8MY "HnH" H 

38TIYCK88T 0JlHOBH6paTOp 38Jl8plKKH 1 ll8~IIIHI HMTiynbC )lnHTenbHOCTb!O 30 MKCeK. 

11 MnynbC, tiJopMHpyeMbiH B MOM8HT CTI8Jl8 HMTiynbC8 0JlHOBH6paTopa, T.e. C 

38Jl8plKKOA, npeBbllll8~1U8H BenH'!HHY pa36poca B cpa6aTbiB8HHH TpHrrepOB 

illMHTT8 1 npOXO/lHT '18p83 T8 CX8Mbl nponyCK8HHH At-f, KOTOpb!8 OTKpb!Tbl HM­

nynbC8MH C COOTB8TCTBY~IIIHX TpHrrepOB illMHTT8. TaKHM o6p830M, HMnynb­

Cbl H8 BblXOJl8 CX8M npOTIYCK8HHH 03H8'18~T 38TIHCb 8JlHHHUbl H8 COOTB8TCT­

BY~lll8H /lOp0lKK8; 9TH HMnynbCbi TIOHBnH~TCH 0LlHOBp8M8HHO. B CHCT8M8 npe­

JlYCMOTpeHa B03MOlKHOCTb TIOJl8'1H H8 Bbi'IHCml:TenbHY!O M8IIIHHY K8K HMnynbCOB, 

TBK H TIOT8HUH8nOB C K8lKJlOH H3 '18Tblp8X Jl0p0lK8K. 0TpHU8TenbHbl8 HMnynbCbl 

anHTenbHOCTb~ OKOnO 1 MKC8K H 8MTinHTYJlOH OKOnO 8 B tiJopMHpy~TCSI 6no-
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KHHr-reHepaTopaMH At-f. TioTeHUH8nbi JJ.nHTem"HOCTb!O OKOnO 50 MKCeK H 8M­

nnHTyJJ.OH OKOno 12 B (oT -12 B JJ.O 0B) nony'la!OTCH npH TIOMOUIH OJJ.HOBH6pa­

TOpOB At-f. CneJJ.yeT oTMeTHTb, 'ITO ecnH Bhi'IHCnHTenbHOH MBUIHHe JJ.nsr npH­

eMa HH!j>OpM8UHH C KOJJ.OBbiX JJ.OpOlKeK Tpe6yJOTCH TIOTeHUH8nbi, TO CXeMa Bblp8B­

HHB8HHH He HBnHeTCH He06XO~HMOH. 

J.1 MnynbCbi c BbiXOJJ.a cxeM nponycKaHHH At-f nocTynaJOT TBKlKe Ha 6noK 

!jlopMHpOB8HHH cnylKe6HbiX HMTiynbCOB. TipH HanH'IHH HMnynbCOB H8 BCeX Tpex 

KOJJ.OBbiX JJ.OpOlKK8X Cpa6aTbiB8eT CXeMa TpOHHbiX COBTI8JJ.eHHl!: H 3811yCK8eTCSI 

OJJ.HOBH6paTop 38JJ.eplKKH 2, JJ.B!OUIHH HMnynbC JJ.nHTenbHOCTb!O 1 Q MKCeK. CnaJJ. 

sToro HMnynbca !jlopMHpyeTCH H noJJ.aeTCH Ha cxeMy nponycKaHHH 4. Ha 3anpe­

UIBIOUIHl!: BXOJJ. CXeMbl nponyCK8HHH TIOJJ.aeTCSI HMITynbC C OJJ.HOBH6paTopa 3, KO­

TOpbil!: 38TiyCK8eTCH HMTiynbC8MH C CHHXpOJJ.OpOlKKH H JJ.BeT HMnynbC JJ.nHTenb­

HOCTb!O 50 MKCeK. CneJJ.OBaTenbHO, HMTiynbCbl HB Bb!XOJJ.e CXeMbl nponyCK8HHSI 

4 B03HHK8roT npH HanH'IHH HMnynbCOB H8 BCeX Tpex KOJJ.OBbiX JJ.Op0lKK8X H B 

OTCyTCTBHe HMnynbC8 H8 CHHXpOJJ.OpOlKKe . 3TH HMnynbCbl llOCTyTI BlOT HB BXOJJ. 

C'leTHOH cxeMbi 1 COCTOSIUieH H3 JJ.BYX TpHrrepoB-T A H Ts. 8 HyneBoe COCTOSI­

HHe 3T8 CXeMa c6paCbiB8eTCH K8lKJJ.biM CHHXpOHMnynbCOM. 8b!XOJJ.bl C'leTHOH 

CXeMbl CBH38Hbl C JJ.eUIH!jlpaTOpOM. TipH TIOCTynneHHH Ha C'leTHY!O CXeMy OJJ.HQ­

ro, JJ.BYX HnH Tpex HMnynbCOB p83peUI8!0lllHH TIOTeHUHan C JJ.eUIH!jlpaTopa 110JJ.8-

eTCH COOTBeTCTBeHHO H8 CXeMy nponyCK8HHSI 1,2 HnH 3. Ha BTOpOl!: BXOJJ. STHX 

cxeM nponycKaHHH noJJ.aeTcsr HMnynbc c ¢opMHposaTensr 3, ¢opMHpyromero 

HMTiynbC BO BpeMH CI18JJ.8 HMrrynbC8 OJJ.HOBH6p8TOpa 38JJ.eplKKH 4, KOTOpbil!: 38-

rryCKBeTCH HMrrynbCBMH co cxeMbi rrporrycKaHHH 4. TaKHM o6pa30M, npH noJJ.a'l:e 

HB C'leTHy!O CXeMy OJJ.HOro HMrrynbC8 B03HHK8eT HMrrynbC H8 BbiXOJJ.e CXeMbl 

rrponycKaHHH 1, KOTOphiH 03Ha'iaeT "KoHeu 'iHcna". EcnH cpa3y rrocne sToro 

Ha C'ieTHyiO CXeMy rrpHJJ.eT BTOpOH HMnynbC 1 TO B03HHK8eT HMrrynbC Ha Bb!XQ­

JJ.e CXeMbl rrporryCK8HHSI 2, KOTOpb!H 03H8'i8eT "Ha'l:ano M8CCHB8" • TipH npHXO­

JJ.e H8 C'leTHY!O CXeMy TpeTbero HMnynbC8 B03HHK8eT HMnynbC H8 Bb!XOJJ.e 

cxeMbi rrponycKaHHH 3, 'iTO 03Ha'iaeT "KoHeu MaccHsa". PacnonolKeHHe 3THX 

HMTiynbCOB BO BpeMeHH 11pHBeJJ.eHO H8 pHc.16. Heo6XOJJ.HMO HMeTb B BHJJ.y, 'iTO 

HMnynbC "KOHeU 'IHCna" B03HHKaeT T8KlKe H nepeJJ. llOHBneHHeM HMnynbCOB 

1 a HMrrynbC "Ha'iano M8CCHB8" B03-

HHKaeT nepeJJ. IlOHBneHHeM HMilynbC8 "KORell M8CCHB8" • 3TH nHUIHHe HMnynb-
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Cbl He aomKHbl HapywaTb pe)I{HM pa60Tbl BblqHCnHTenbHOft MaWHHbl IIO IIpHeMy 

HH!IJOpMaUHH. C!~JopMHpOBaHHbie COOTBeTCTBeHHO 6nOKHHI'- I'eHepaTopaMH 1 ,2 H 

3 cny)l{e6Hb!e HMIIynhCbl HMeJOT OTpHUaTenbHYJO IIOn51pHOCTb, anHTenbHOCTb 

OKOnO 1 MKCeK H aMIInHTY.tlY OKOnO 8 B. 

f1pH rrepenaqe MaCCHBa HH!IJOpMaUHH Ha BblqHcnHTenbHYJO MaWHHy HMIIYnb­

Cbl "KOHeU qHCna" IIOCTyiiaJOT MHOI'OKpaTHO. f1oTep51 XOTSI 6b! OJ:IHOI'O H3 Ta­

KHX HMIIynhCOB HnH B03HHKHOBeHHe nHWHei'O IIpHBe):leT K TOMy, qTQ Ha Ma­

WHHe 6yaeT 3aiiHCaHO HeBepHOe KOnHqecTBO qJicen (HH!IJOpMaUHSI B cneayJOWHX 

nocne HCKa)l{eHHSI qHcnax 6yaeT GarrHcaHa rrpaaHnhHO). '4To6bi yMeHbWHTb ae­

po51THOCTb TaKHX cnyqaeB, B CHCTeMe rrpeayCMOTpeH 6nOK KOppeKUHH KOnH­

qeCTBa qJicen •. f1pHHUHII ero aeftCTBHSI OCHOBaH Ha TOM, qTo Ka)I{):{OMY qJicny 

COOTBeTCTByeT onpeaeneHHOe KOnHqe C TBO CHHXpOHMIIynhCOB, a HMeHHO B 3 

pa3a MeHbruee, qeM KOnHqecTBO pa3pMOB B qJicne. naoHqHa51 cqeTHaSI CXeMa 

6noKa KoppeKUHH, cocT051Wa51 H3 TpHrrepoa T1 t- T 4• ocywecTan51eT cqeT 

KOnHqecTBa CHHXpOHMIIynhCOB, KOTOpbie IIO):laJOTCSI Ha Hee C 3aaep)I{K0H , paB­

HOft ):lnHTenbHOCTH HMIIynbCa OJ:lHOBH6paTOpa 3, T.e. 50 MKCeK. J.13o6pa)l{eHHa51 

Ha pHc.2 CXeMa KOppeKUHH C OOTBeTCTBye'l· TOMY cnyqaJO, KOI'J:l8 qJic no COAe p­

)KJiT 36 pa3p51J:IOB, T.e. eMy COOTBeTCTByeT 12 CHHXpOHMIIynhCOB. f1ocne IIO­

CTyrrneHHSI 12-ro CHHXpOHMIIy nbCa B03HHKaeT HMnynhC H a Bb!XO):le CXeMbl COB­

IIa):leHHft, KOTOpb!ii IIOCTyrraeT Ha CXeMy "HnH" 2. Ha S Ty )l{e CXeMy IIO):laeT­

CSI H HMnynbc "KoHeu qJicna" co cxeMbi rrporrycKaHHH 1 6noKa ¢opMHpoaaHHH 

c ny)l{e6Hb!X HMIIynhCOB. EcnH IIpH BOCIIpOH3BeaeHHH C neHTbl CHHXpOHMIIynh­

C OB H cny)l{e6Hb!X HMIIynhCOB He IIpOH30WnO HCK8 )1{ e HHii ( T.e. He 6binO IIOTe ­

pH HMnynhCOB H II051BneHH51 nO)I{HbiX), TO o6a HMIIynbCa Ha CXeMy "HnH" 2 

IIpHXO):{SIT noqTH OJ:lHOBpeMeHHO. C Bb!XO):la STOH CXeMbl HMIIynhC IIOCTynaeT 

Ha CXeMy rrporrycKaHHSI 5, KOTOpa51 OTKpbiTa, KOI'):la Ha c qeTHyJO CXeMY IIpHW­

no 8-12 HMIIynhCOB. CKoppeKTHpOBaHHbiH HMnynhC "KOHeU qHCna" 4JopMHpyeT­

C51 6nOKHHr-reHepaTOpOM 1 H IIOaaeTCSI H8 BblqHCnHTenbHYJO MaWHHy. YIMrrynb C 

C Bb!XO):la CXeMbl "HnH" 2 C 3a):lep)I{K0ft 10 MKCeK, aaaaeMOH OJ:lHOBH6paTO­

pOM 3aaep)I{KH 5, c6paCbiBaeT cqeTHYJO CXeMy B Hyneaoe COCTOSIHHe. T a KHM 

o6pa30M, IIOTep51 HMIIynbCa "KOHeU qHcna" KOppeKTHpyeTCSI IIpH IIOMOWH 12-<JrO 

CHHXpOHMIIynhc a, a IIpH IIOTepe O):{HOI'O HnH HeCKOnbKHX CHHXpOHMIIynhCOB B Ce 

OIIepaUHH B CXeMe KOppeKUHH OCyWeCTBn51JOTC51 HMIIynbCOM "KOHeU qJicna" • 

J.13 paCCMOTpeHHSI CXeMbl BHJ:IHO, qTo OHa TaK)I{e ocyrueCTBn51eT KOppeKUHJO 
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KOnH'-IeCTBB 'IHCen H B 6onbWHHCTBe cnyqaeB B03HHKHOB€Hii5! nmKHhlX liMTiynb­

COB "KOH€U 'IHCna" HnH CHHXpOHMTiynhCOB (rrpH 3TOM M0)1(€T liCK8)1(8TbC5! HH­

Ij>OpM8UH5! B OAHOM 'IHCne). 

0TIHC8HH85! CHCTeMa H3 ABYX "'€Tblp€XAOp0)1(€"1HhlX HBKOTIHTenefl HB Mar­

HHTHOH neHTe HCTIOnb3yeTC5! AnH 38TIHC1i HH¢OpM8UHH C H8KOTIHTenhHblX CHC­

TeM aaanH3aTopoB AYI-4096 / 7 I H rrocneAyJOwero BBOAa ee B Bhi"'HCnHTenhHYIO 

M8WHHY MHHCK-2 /8/ • Yf M€€TC5! B03MQ)I(HQCTh H o6paTHOro BBOAB HH!lJOpMa­

UHH B HBKOITHTenbHOe ycTpoflcTBo aHanH3aTopa AYI-4096 171. Ha pHc.4 no­

Ka3aHa 6nOK-CXeMa CHCT€Mbl, COCT05!W€H 113 ABYX HBKOTIHTenefl Ha MarHHT­

HOH neHTe. YfCK8)1(€HH5! HH!lJOpMaUHH B CHC TeMe llpH nepeAa"'e ee H3 HBKOTIH­

TenhHbiX ycTpOHCTB B Bhi"'HCnHTenhHYIO MBWHHY MHHCK-2 npH npaBHnbHOH pa-

6oTe He rrpeBbiWBIOT A€C5!TOH AOnH 11pOU€HTa. 

AaTopbl 6naroAapHT E.A.Ee3pyKoBa H A.T.BacHneHKO 3a y"'aCTHe Ha 

OTAenbHhlX 3 Tanax pa60Thl, f .n.)!(yKOBa 38 none3Hbl€ KOHCynhTBUHH, Yf.M.Ba­

CHneBCKOrO H B.B.BHWH5!KOB8 38 HHTepec H BHHMBHH€ K pa6oTe, a T8K)I(€ 

f.n.3opHH8, J1.A.cf>aAeeBa H Yf.B.tihiM6ynosa 38 MOHT8)1( CHCT€Mbl. 
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