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I. 06maH qaoTe 

~sMep~TennH~~ ueHTP ]B8 ~H~ o6opy~oBaH aneKTpoHHO~ u~wpo

Bo~ B~q~cnRT8RnHO~ M8illKHO~ E8CM-3M. 

8BM rrpe~HasHaqeHa ~nH MaTeMaTKqecKo~ o6pa6oTKK ~aHH~x WK3~

qe cKKX KSMe peHK~, rrp oBo~KM~X Ha wzaKqecKHx ycTaHOBKax ~HcTHTyTa , 

K ~nH pe rneHHH ~pyrKX M8T8M8TKqecKHX sa~aq. B cep~~HO B~TIYCK88M~ 

8BM E8CM-3M z E8CM-4 He npe~ycMOTpeHo cxeM~, rrosBonHro~e~ rro 

BHewHeMy czr Hany npepBaTn aa HSROTopoe BpeMH ( i rrpep.) nocne~o

BaTe nnHOCTn B~ITORHSHHH orrepaUH~ rrporpaMM~ T8KHM 06pa30M, qTo6~ B 

~annHe~meM 8BTOM8TzqecKR npo~on~HTn ee B~ITORH8HH8 /I/. npyrHMH 

CHOB8MH1 H8T ycTpO~CTBa rrpep~B8HHH. 

B CHCT8Me KOM8H~ H CX8M8X BBO~H~X (B~BO~H~X) JCTpO"CTB 

M8WHH~ £8CM-3M HeT HBH~X KOM8H~ H ysnOB, IT03BOnHromzx rrepe~aTD 

B IT8UHTD 8BM (B~~8TD K3 IT8MHTH 8BM) 38 Bp6MH t rrpep. ~aHH~e 

WK3HqecKHX H3M8p6HH~ ITO BH6illHHM K8H8H8M CBR3H. npyrHMH CROB8MH , 

HeT ycTpo~cTBa BBOAa-B~BOAa. 

IenaHHe zueTD B~qzcnzTennHYID MamHHy, pa6oTaromyro B Henocpe~

CTBeHHO~ CBH3H C rronyaBTOM8THqecKHMH H3M8pRT8HnH~MH ycTpO~CTB8MH 

(nonyaBTOMaT - ITA), nepe~aBaTn B uamHHY z o6pa6aT~BaTn ~aHH~e c 

HCKpOBHX K8M8p BO Bp8MH 3KCrrepHM8HT8 ITOTpe60B8HO paspa60TKH H 

OCJ~8CTBH8HHH B £8CM-3M ycTpO~OTB rrpep~B8HHH H BBO~a-B~BO~a. 

nHOK-CXeMa ycTpO"CTB8 BBO~a-B~BO~a C rrpep~B8HHeM B 8BM 

E8CM-3M npHBe~eHa H8 pee. I. 
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n. Pe~HM rrpepHB8HHH 

Bo BpeMH B~rronHeHHH Ha E3CM-3M HeHOTOpO~ rrporpa MM~ COCTOHHHe 

3BM ITpH niD60~ HOM8H~e X8p8KTepH3yeTCH 3HaqeHHHMH cne~y iD IUHX perHCT

poB: 

Per. KPA 

Per. Pll 

Per. PA 

Per. w 

PerHcTp a~peca RoMaH~ co~ep~HT aHaqeHHe a~peca 
TeKyme~ KOM8H~~ (12 pa3pR~ OB). 

PerHCTp npHpameHH~ a~pecoB COCTOHT H3 qeT~pex 
~BoJoiqH~X pas pH~ OB, rrpe~cTaBmiiD IUMX ~orronHMTennHble, 

TpMHa~uaT~e paapH~w ~nH Ka~~oro H3 a~pecoB BblrronHH
eMoit HOM8H~bl, 

MH~eKc-perHCTp, MnH perMcTp MO~~~~K8U~~ a~peca 
(12 pa3pR~OB) 

O~HopaspH~Hbl~ perMcTp yrrpaBneHHH,rrpHo6peTaeT 3Haqe
HMH 0 HnH l B 3BBHCHMOCTH OT KOHeqHor o pe aynnTaTa B 
orrepaUHRX Ha~ qHcnaMH. 

]~6aH cxeMa npep~BaHHR B o6meM cnyqae ~on~Ha o6ecrreqHT:h 

COXpaHeHHe 3HaqeHH~ YK838HHHX perHCTpOB B MOMeHT rrpepblBaHHH, 

Ha BpeMR BbliTOnHeHHH rrporpaMMH rrpepblB8HHH- t rrp., a 3aTeN 

ITO OHOHqaHHH rrpepblBamme~ rrporpaMMbl npOH3BeCTH BOCCT8HOBneHHe 

3THX 3HaqeHH~. MOMHO ITOCTpO~Tn o6mH~ ~OITOnHHTennHbl~ perHcTp 

(29 paapH~OB) H B Hero rrepe~aTn co~ep~HMoe perHcTpoB KPA, Pn, PA, 

uJ , nH60 HBHOITHTn 3HaqeHHH 3THX perHCTpOB B orrepaTHBHO~ ITBMHTH. 

llepB~~ crroco6 ffBnHeTcH donee npHeMneMblM c ToqKH apeHRH 

BpeMeHH sarroMHHaHHR aHaqeHH~ perHcTpoB KPA, Pll, PA, uJ , HO 

Tpe6yeT ~OITOnHHTennHblX KOW8H~ ~nH 06MeHa CO~epKMMOPO 3THX perHCT

pOB C CO~ep~HMblM ~OITORHHTennHOrO perHCTpa B 3HaqHTen1HOPO sneKT

pOHHOPO o6opy~OB8HHR. BTOpoA CITOC06 HBnHeTCH MeHee 6blCTpO~e~CTByiD-
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meM, HO 6onee SKOHOMHqH~M C TQqKH 3peHHF! SHeKTpOHHO~ arrnapaTyp~. 

BBe,lleHHe HOB~X KOMSH,ll B STOM cnyqae He Tpe6yeTCR, T.R. B03 MOlltHO 

HCITOH:03 0:BB TD HMe!Ol!IHeCH B E8CM-3M. 

PaCCYOTpHM, KBK MOlltHO rrocpe,liCTBOM ycoBepmeHCTBOBBHHOM 

CXeM~ yrrpaBH8HHH MBlliHH~ 683 BB8,li8HHH HOB~X KOMBH,ll OCJl!I8CTBHT:O 

rrepeKnroqeHHe rrporpaMM . 

IT pe,llrrOHOlltHM, '!{TO BHemHH~ CHrHaH rrpep~BBHHF! HM88T MeCTO, H 

CO CT Op OH~ 8BM ,liBHO pa3pe weHJ/18 Ha rrpeph!BBHHe (pHC. 2), O,liHOpas-

pR,liH~~ perHcTp paspemeHIIIR rrpep~BaHIIIR Per. PITp B "I"; Tor.z~a B~rr on

HRe MaR B STOT MOMeHT ~ -R KOMBH,ll8 6y,lleT ITOHHOCT:O!O 3BB6pmeHa H 

Haqne Tc H Bbl rr onHe HJ/Ie n., + I-oiL 

VI e cm1 tv + I-f! · KOMBH.I~a - He "BbiBO.ll MJIB.llliiHX paspH,liOB rrpo

!.13Be.z~eHIIIH", He "IIICIIOHH!.1'l'eH:OHBF! KOMBH.zta" oc5pa meHJ/If! K :BH6 il!H!.1M 3BIIO

M!.1 HB!Ol!IIIIM JCTpOiiCTBBM, a n -R ROMBH,lla - He "1113MeHeHHR perHCTpOB 

rrpH pa n{eHHH", npep~BBHHe 6y,zteT HMeT:O MeCTO, H B MOM8HT Bp8M8HH 

"la" ITOHBJ/ITCH CHrHBH rrpepbiBBHHF!. CHrHBJI rrpephlBBHHF! ,lle~CTByeT 

B TeqeHHe TpeX KOMBH,ll H o6ecrreqHBB6T 0006~~ pelltli!M HX BbiiTOHHeHIIIR. 

B MOM6HT BpeMeHH ICS rrpOH3B0,1tliTCH cc5poc perHCTpa KOMBH.zt (PK) H pe

rHcTpa KO,lla orrepaUHH (KOIT). Bcne,ztCTBHe STOrO B MBliiHHe B3BM8H 

~ + I-0~ rron.z~eT B~I101IH8HH6 KOMBH,llhl 

0 00 0000 0000 0000 (I) 

8Ta CTBH,ll8pTHBR onepBUIIIH "HOJI:O-HOJI:O" He J/13 M8HH8T 3HaqeHHH 

perHcTpOB PIT, PA, uV • Vla MeHeHHe perHcTpa KPA B sTo~ ROMBH,lle 

6JI011HpyeTCF! CHrHBJIOM npe p~BBHHF!. B MOM8HT Bpe r.~eHH 66 oqBl!IBeTCH 

perHcTp a.z~pecoB M03Y (Per.PA M03Y) OT a.ztpeca ~ +2.rro.z~roT OBJieHHoro 

CTBH.ztBpTHO, a B MOM8HT 6B CXeMa rrpepbiBBHHH Bhlpa6aT~B88T CHrHBH 

saHeceHHR B Per. PA M03Y qJHKCHpoBaHHoro a.z~peca A!IJ B3aMeH " n.- +2". 
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~3 Hl.le~K~ M03Y C HOMepoM A~ rrpOR30tl~eT B~6opKa Ha PK KOMaH

~bl, rrpe~HaaHaqeHHoit1 ~JIH aarroM~HaHRH aaaqeHRH Per. KPA. B MOMeHT 

06 cJie~yJOmero UJIIKJia KO~ STott KOMaH~ 6y~eT pacum~poBaH, Jll ~anee 

ITO ~~eT CTBH~apTHOe BbliTOJIHeHJIIe KOMaH~. 

B E8CM-3M He JIIMeeTCH KOU8H~bl, KOTOpaH Morna 6bl rrepe~aT:D 

B M03Y co~ep*RMoe perHcTpa KPA. ~JIH aToro Rcrron:oayeTcH JIIMeJOmaHcH 

KOMaH~a 6eayCJIOBHO~ rrepe~atiR yrrpaBJieHRH C B03Bp8TOM C KO~OM orre

pauvm 16 ( c5eaycnoBHoro J11 3MeHeHI1H perVIcTpa KPA), 

0 16 A1 A2 A3 (2) 

06bltiHO rrpll! BbliTOJIHeHJIIR KOMaH,Z{bl ( 2) B Htieit1Ky C HOMepOM A3 38ITHC~

BaeTCH 

< A3> 0 16 0000 A1 . 0000' (3) 

a perJIIcTp KPA rrpll!o6peTaeT 3HaqeHHe A2• 

B HtiettKy C HOM8pOM AW 38ITJIICbiB88TCH aapaHee KOM8H~a (2) 

B BJII~e: 

< Aw > 0 16 0000 A2 A3 (4) 

8Ta KOMaH~a, BblnonHeHHaH cpaay rrocne Bxo~a B rrpepb!BaHHe 

(sa orrepauHet! "Hon:o-HoJI:o"), B HtietlKy c HOMepou A3 sanHmeT He 

< A3> 

(A1=0), 

0 16 0000 0000 0000 

a no~ B03~ettcTBJIIeM cxeubl rrpepb!BaHJIIH 

<.. A3 > 0 16 0000 KPA n.,_f 

(3') 

0000 

KPA n.,.f - 3HatieHHe Per. KPA B uoueHT rrpephiBaHHH. 

(5) 

~3 (5) CJie~yeT, tiTO B Hl.l8~KY A3 B pa3pH~ BTOporo a~peca 

rr orra~aeT 3HaqeaHe per~cTpa KPA nrf 
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HOOT~ DOOne OHOHqaH~H pa60T~ nporpau~~ rrpep~BBHHH B~ITOnHHT~ 

KOMBH~y (5) H BOGGTBHOBHT~ 3Ha~eqHe perKGTpa, KOTOpOe 6~n0 B 

MOM8HT rrpep~BBHHH. 

3arroM~HaH~e aHaqeHK~ perKoTpoB PIT, PA PI uJ rrpoKaBo~~TGH 

GIT8U~an:OHblMK HOM8H~8MK ~nK H8CiOpOM GTBH~apTHbiX HOMBH~, HM810!llKXGff 

B SBM, ~ BbiiTOnHff8MbiM rroone OHOHqaHKH HOMBH~bl ~3 Aw. 

< Aw> 0 I6 0000 Aw+I K + 3 

'Aw t I> 0 57 AI PilHOB K t 2 

< Aw + 2 > 4 52 0000 PAHOB K t I 

<- Aw + 3 > 0 36 p AH K (6) 

(. Adl t 4 > 0 00 d.- 0000 K 

r~> 0 
l3 0000 0000 0000 

r~e L. p> 0 IS 0000 0000 0000 

AH - Haqano rr porpaMMbl rrpepb!B8HKH. 

B~ITOnHHIOTGff H838BKCPIMO OT GD~8p:f:8HPIH perKGTpa rrpKp8IU8HKfl B MDM8HT 

npepb!BBHKH o WHKG~poBaHHbiMK a~peoaMK I Ky6a. HaaoBeu rroone~oBa

Ten~HOGT~ KOMBH~ (6) rrporpaMMO~ 38ITOMKH8HKH GOGTOHHKH. 

Peayn~TaTOM pa6oT~ sTo~ rrporpaMMH, B o6meu onyqae 6y~eT 

HanHqKe B H6KOTOp~X Hqe~KBX rraMHTK .t. K > + < K + 3 ,::. 

rroone~OBBT8n:OHOGTK KOMBH~: 

<. K > 0 I3 0000 0000 0000 rrpK uJ = 0 

<:: K > 0 IS 0000 0000 0000 rrpK u) = I 
L. K t I> 0 52 0000 PAn .. { 0000 (7) 

.(]{t2> 0 57 AI PITn . .{ 0000 

< K t 3 > 0 I6 0000 KPA n .. f 0000 
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KPA n·d PITn·tt , PAn-.{ - 3HaliCHKe COOTB8TCTBymmHX perHCTpOB 
B MOMCHT rrpepYB8HRH. 

Ha30B6M (7) rrporpaMMO~ BOCCT8HOB1l6HKH 3H8li6HK~ perKCTpOB 

C OCT OHHHH 8BM. 

IT ocne OKOHli8Hlifl rrporpaMMbl 38ITOI.IHH8Hlifl C OC TORHHH 8BM ( 6), 

oHa rrepexo~HT K rrporpaMMe npepbiBaHHH (ITIT). 

Bo Bp8MH pa60Tbl l1TI rrpK HeOClXO~V!MOCTK rrpOK3 BO.I(KTCH nepe pacnpe

.n;eneHKe rrporpaMM B IT8MHTK oBM, Bhl3 OB rrporpaMMbl BBO.I(a-BbiBO.I(a .I(aH

HbiX, pa6ora sTo~ rrporpaMMbl H T.n. ITpKeM (nepe.n;aqa) .n:aHH biX no HaHa

naM CBH3K C BH6illHHX perKCTpOB ocy mecTB1IH8TCH CIT6UHa1lnHbiMK HO M8H

~aMK BBO.I(a-BbiBO.I(a . MOM6HT OKOHllaHHH pa60Tbl TITI orrpe.n;enHeTCH rrpo

rpaMMHbiM ITyTeM. 3aTeM BOCCT8H8B3IHB86TCH B orrepaTHBHO~ IT8MHTH 

rrpepBaHHaH rrporpaMMa,K 8BM rrepeXO.I(HT K Bblfl03IH6HHIO nporpaMMbl BOC

CTaHOB3!6Hirifl 3HaqeH!ri~ perHCTpOB COCTOHHKH 8BM (7). Pa.ClOTa KOM8H.I( 

B (7) He 3aBKCRT OT 33!6KTpKqecKotf CX6Mbl rrpepbiBaHHH, T.K. CKrHaJI 

rrpepb1B8HHH ~epE!riTCH 3Iliilll> B TeqeHHe Tpex KOMaH~ ITOC3!6 BXO~a B 

rrpepbiBaHwe. 

llocne BYIT03IH6HKH ITOC1l6~He~ orrepaUHH H3 (7) BOCCTaHOBHTCH 

cTapoe aHaqeHKe KPA n+ 1 , K 8BM rrepeM~eT K BblrronHeHHIO rrpepBaHHO~ 

ft, +l-0~ KOMaH~ OCHOBHO~ rrporpa~HIY rrpH 3H8li6HHHX perKCTpOB COCTO

HHKH, KOTOpYe Clb11IH B MOM6HT rrpepbiBaHRH. 

BpeMH OT MOM6HTa ITOHB1l6HHH BH6illHero CHrHana rrpepbiBaHHH ~0 

nepexo~a K rrporpaMMe npephiBaHHH - BpeMH Bxo~a B rrpepbiBaHHe 

t BX. rrp. -GKJia~biB86TCH H3 Bp6M6HK OKOHqaHHH rt- -0~ OrrepaUHH it 
PI Bp6M6HK Bbiii03IH6HHH rrporpaMMbl 38ITOMKHaHHH GOCTOHHKH tz. (pHc.2), 

BpeMH -/;1 - B63IPJqHHa, 3aBKCHUlaH OT MOM6HTa ITOHB116HKH BH6!11He ro 

GHrHana rrpepbiBaHKH ITO OTHOill6HKIO R MOM6HTY OROHllaHHH TeRyme~ RO

MaH.I(Y. BpeMH ( 4 coc'l'aBnHeT BeJmql1HY "" 2 00 MY. ceR. 
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BpeuH B~XO.l{a l/13 npepbiBBHHH £ BbiX. rrp. OIIpe,nemieTCH Bp6M8H8M 

B~IIOJIHeHli!H rrporpaMMbl BoccTaHOBJieHHH sHaqeHl/1~ perll!oTpa KPA, Pil, 

PA, w liJ coc TaBJIHeT BeJiliJqliJHY ,.... 150 MKOeR. 

ill. BBO~-B~BOA ABHHbiX B (lll3) 8BM 0 BHernHli!X o6~8KTOB 

BBO,Z{ (BbiBO.l{) ,Z{BHHbiX 0 lii3M8pli!T8JibHOM arrrrapaTyp~ B J3blqliJCJIH

T8JibHYID M8illliiHY ocymecTBJ!~8TOfl qepe3 ~Ba BH8WHl/JX perliiCTpa ITO 

45 pa3pH~8M- BXO,Z{HO~ (Per.BX.) l/1 BbiXO~HO« (Per.BbiX.). 

06a perliiOTpa paCITOJI0~8Hbl BH8 M8illHHbl l/1 CBfl38Hbl K868J!bHO~ 

OBfl3biD CO OX8M8MH BXO,Z{HbiX H BbiXO,Z{HbiX KaHSJ!OB ( pHC. I). llpH 

KB~,Z{OM l/13 3Tl/JX BH8WHHX perHCTpOB HM88TCfl ITO ,Z{J38 ~OITOJIHHT8JibHbiX 

paspH.na yrrpaBJI~HHfl. Ha30B6M o.nliiH l/13 HHX OCHOBHbiM MBpHepOM (OM), 

,npyro~ - BCITOMOraT8J!bHbiM MapKepOM (BM). ilplll He06XO,Z{HMOOTH rrepe

.naTb KO.n HJ!l/1 rpyrrrry Ko.noB B 8BM BH8lliHH« 06~eKT rro.naeT CHrHaJ! 

rrpepblBBHVtfl. 

ilplll OOOTB8TCTBYIDmliiX YCJIOBliiRX Bbii10JIH8Hlll8· T8Hyme« rrporpaMMbl 

B MBWli!He npepb1B88TCR (CM. pe~l/J M npepbiBBHliiR) l/1 yrrpaBJI8Hl/18 rrepe~a-

8TCfl B 6JIOK rrporpaMMbl, ocymeoTBJIHIDme« 06M8H liiHWOpManHe« Me~.ny 

BH8lliHl/JM o6~8KTOM l/1 MBlli liiHO~ qe pe3 BHBlliHl/18 perli!OTpbl. 

ilpllleM Ko.na c Per.Bx . li!Jilll rre pe.naqa Ha Per.Bblx. ocymecTBJIH

eTcR MO.l{li!Wlllnlllp OBBHH~MliJ KOMaH.na Ml/1 OOpameHl/Jfi K"BHBWHl/JM 38IIOMHHa

IDmliiM yoTpO~OTBBM: 

rro.nroTOBl/JTBJ!bHOM HOMBH.no~ - Ma 

liJCil OJI HliJTBJibHO~ KO MaH.noA - Mo. 
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IlpHeM K 0 A 0 B 

KOMBH,ZJ;a Ilp!.!e~.m KO,ZI;OB C Per. BX. 3BIIHCbiBaeTCR B CJie,ZJ;yiOll(eM 

Blll,ZJ;e: • 
71 Ma yqrrp A2 (Ma) A3 (Ma) 

(7) 
71 M6 Ar (M6) A') ( Mo ) A3 (Mel) 

L 

yq - YCJIOBHOe qJI!CJIO, KOTOpoe orrpe,ZJ;eJIReT pe~HM paelOTbl; ,ZI;J!fl 

peJKt1Ma "rrpHeM rw.uoB" yq - ooor 8 

CocToRHHe perHcTpa rr pHpameHHM PilAr H HcnonHHTeJibHbl~ 

a.npec A1 (M6) 3B,ZI;BIOT HaqaJibHW« a.npec MBCCHBa R~BeK M03Y, B 

KOTOpble elYlJ.YT 38Gb! JIB TbCH rrpli!HJI!MBBMble KO,ZJ;bl. VICIIOJIHIJ!TBJ!nHbiB all,peca 

AI(Mel) Ill A3 (Ma) orrpell,eJIHIOT MBKc~MannHoe qtJicno rrplllHHMaeMbiX KOlJ.OB. 

rpyrriiOBBR onepaUJI!R rrpli!BMB BCBr,ZJ;a 3BBepwaeTCff 3BIIJI!Cbl0 ITO A3(M6) 

KOHTpOJinHO~ CYMMbl rrpli!HHTbiX KOlJ,OB. Ilo Bll,pecy A3(Mel) t I 3BITJI!Cbi

BaeTcH 

o oo oooo AI (Mel) + n 0000 (8) 

~ - KOJitJiqecTBO nplllHHTbiX KO,ZJ;OB. 

BentJiqJI!Ha AI(Mel) + r& B rrpouecce pa oo Tbl onepaUllllll rrpllleMa 

~OpMHpyeTCff Ha OCOelOM perlllcTpe - Per.CMA. 

Ilplll BbiiTOJIHBHJ/llll rpyrrrrOBOM orrepaUllllll 8BM BHBJIJ/l3lllpyeT lJ,OITOJIHJI!

TBJibHble paapHlJ.bl OM Ill BM . HanJI!qJI!e "I" B paapHlJ.e OM oaHaqaeT, 4TO 

Ha Per. BX. JI!MeeTcH .KOlJ.. Hamt4Jile "I" Oll.HOBpeMeHHO B paapHll,ax OM 

Ill BM 03HaqaeT, 4TO Ha Per.Bx. HBXOlJ.lllTCff rrocnell,Hlll~ ROll. lll3 rrepell,a

BaeMoM rpyrrnu KOlJ,OTI. B 4BCTHOCTJ/l 9 BCJIJ/l BHB WHJ/l~ Oel~BKT nepell,aBT 

rpyrrrry, COCTOH!I(y!O Jll 3 OlJ,HOrO KO,ZJ;a , ITOCJIB,ZJ;HJI! ti MaptmpyeTCff ,ZJ;BYMff 

8.7\JillH!UBI'l-'1 - B 0/.1 Ill BM . 

PaCCM OTplllM ITO,Z!;p06Hee pa60TY KO M8H,ZI;bl ITpHBMB KO,ZI;OB (CM. 

pVIc . I Jll Tllrlc . 3) . 
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BHnonHHeTcH no~roToEKTenDHBH ROMaH~a Ma, onpe~enHD~aH pexau 

pa60TH. 38T6M Y8illHH8 nepexo~HT R EHITOHH8HHID HCTIOHHHT8HDH0~ HO

M8H~H M6. B Haqane onepaUHH M6 aa Per.CMA aacHnaeTcH AI(M6). 

3aTeY npOHCXO~HT npeHpameHH8 pa60TH U8HTpannHOrO ynpaBn8HHR (llY) 

M8illHH~ H 38ITYCK CX8MH M8CTHOrO ynpaBH8HHH (CX8MH 06M8H8 HH~Op

M8UH8M - 00). 

CxeMa 00 BHniDqaeT B pa60TY CX8MY ynpaBneHHH BBO~OM-BHBO~OM. 

' ITocne~HRR BHpa6aTHB88T CHrHan 9 aHanH3HpyiDmH~ COCTORHK8 ynpaBnRID-

r ~HX paapR~OB BH8mHero perHcTpa - OM, BM. llpH ycnOBHH OM = I 
CX8Ma ynpaBn8HKR BBO~OM-BHBO~OM BHpa6aT~BaeT: CHrHan 1, ITO ROTO

poMy co~ep~HMoe perHcTpa BX. nepecHnaeTCH qepea cxeMy BXO~HHX 

HaHanoB Ha perHcTp npKeMa Ro~a (Per.Tip. RO~a) H cKrHan 2, no Ro

TopoMy cxeMa ynpaBneHHR Per.Bx. c6pacHBaeT Per.Bx. H ~orronHHTenn

HHe paapH~H - OM-BM, H roTOBHT cne~y~mee qHcno Q[iJ pKc. I). 

Ko~ c Per.Tip. Ro~a aanHcHBaeTcH E M03Y H nepe~aeTcH E AY 

~HH ~OpM~pOB8HHH ROHTpOHDHO~ CYMMH. 

Ha per.CMA rOTOBHTCH HOBH~ a~pec ~HR 3anHCH cne~yiDmero KO~a. 

Ha 3TOM 38RaHqHB86TCH UKRH pa60TH CX8MH M8CTHOrO ynpaBH8HHH no 

BBo,ey o~noro q11cna. 

B rrpouecce rpyrrrroBoro npHeMa cxeMa ynpaBneHKR BBO~OM-BHBO~OM 

rrepHO~HqecKH aHanH3HpyeT COCTORHH8 pa3pH~OB OM H BM qepea paBHHe 

npoMe~yTKH Bp8M8HH ~ = I2 MKC8K. llpH Ra~~OY T8KOM 8H8HK38 

BHemaeMy o6~eKTY Bcer~a nocHnaeTcH cKraan 2. 

~ ecnH npH aHanHae OM= I, To npoHaBO~HTcH cqHTHBaHae Ro~a 

c Per.Bx., aanHCD ero B M03Y no a~pecy CMA H roTOEHTCH HOBH~ 

a~pec Ha CMA. KaR o6Hqao, Ha cyMMaTope AY cyMMHPYIDTCH npHHHTHe 

KO~H. 
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EcnH npH oqepe~HOM aaanwse OM = 0, To cqHT~BaHHe Ko~a H 

38ITHCH B M03Y He rrpOHCXO~HT, CO~ep~HMOe cyMM8TOpa a~peca (CMA) 

He H3MeHH8TCH. 

B aTOM cnyqae cxeMa o6MeHa HHWOPM8UHH npoHsBo~HT rrepe~aqy 

H sarrHc:& co.ZJ;epJKHMoro Per.CMA B Htiehy M03Y c a.ZJ;pecoM A3Horr.(M6)+I. 

IIpoHcxo.ZJ;HT ocTaHoB pa60TH MecTHoro yrrpaBneHHH 11 rrycK UY. ManmHa 

,ZJ;8R:&We 38BepmaeT KOM8H.ZJ;Y M6 H ITO A3HCIT.(M6) 38ITHCHB88T UHHnHqec

KYID cyMMY rrpHHHTHX Ko~oB, a no A2Hcn.(M6) rrepe~aeT yrrpaBneHHe. 

KpoMe OM = 0 ycnOBH8Y KOHUa rpynnOBO~ onepaUHH HBRH8TCH 

I. CoBna~eHHe CMA c A3Hcrr.(Ma) 

2. IlpHsHaKH "I" B paspR~ax OM H BM. 

YrrpaBneHHe B cnyqae I H 2 rrepe~aeTcR cne~yrome~ sa M6 

KOM8H~e. 

B~l!,aqa K 0 l!, 0 B 

KOM8H~8 BH~aqH KO,ZJ;OB H8 Per.BHX. 38ITHC~B88TCH B cne~romeM 

BH~~: _ 
Ma yqBblB. A2 (Ma) A3 (Ma) II 

T M6 A1 (M6) A2 (M6) A3 (M6) 
(9) 

yq - ycnoBHoe qwcno, KOTopoe orrpe~enReT pe~HM padoT~; ~nR 

pe>KHM8 11 Bbl,l(aqa KO .l( OB 11 yq - 00058. 

AIMcn.(Md) H A3Hcn.(Ma), KaK od~qHo, onpe~enRIDT KonwqecTBO 

KO~OB , Bb! B O.l(M M~X B rpy rriTOB O~ orrepaUMH H8 Per.BbiX. 

IlpM Bblxo~e MamHHbl Ha STY KOMaH~ npowcxo~HT ocTaHoB UY 
H 3arryoK CX8MN M8CTHOro yrrpaBneHHH 0~. BHITORHHeTCH UHKR pa60TH 

0~, npH KOTOpOM KO~ cqHTHBaeTCR BAY, T.e. TIO~rOT8BRHBaeTCH ,ZJ;RH 

rrepe.ZJ;aqK Ha Per.BHx. B HOHUe sToro UHKna sarrycHaeTcR cxeMa yrrpaB

neHHH BBO,ZJ;OM-BHBO,ZJ;OM, rrocne,ZJ;HHH BHpa68TblB86T CHrHan, 8H8RHSHpyD

WH~ COCT OHHHe 0~ Per .Bnx. 12 



Tipe ·au = 0 (Per.BHx. no~oTOB~eR K npeeuy KO~a as SBU) 

cxeua yiTpaBn6RHff BBO~OM-B~BO~OU B~padaT~BaeT: CHrHa~ I, ITO HOTO

pouy HO~ H3 AY ITepecH~aeTCH qepea cxeuy BHXO~HHX K8Ha~OB Ha 

Per.B~X., pa3pH~ OM Ha Per.B~X. CTaBHTCH B "I", BM- B COCTORHHe 

"0" (ecne Re ITocne~HHM HO~); cHrHan 2, ITO HOTopouy cxeua yrrpaBne

HHR Per.B~X. ITepec~naeT HO~ C Per.B~X. Ha BH6illHH~ od~eHT H oqe~a

eT paspH~~ OM H BM. 

Tipe ycnoBH~ OM = 0 Ha Per.CMA roTOBHTCH HOB~~ a~pec ~nH B~

~aqe cne~y~~ero Ko~a. Ha cyuuaTope, KaK o6~qHo, HaKannHBae!CH 

KOHTpORLHaH CJMMa BH~aBa6MNX KO~OB. 

Ha STOM saHaHqHBaeTcR UHHn padoTH cxeu~ OM ITO B~Bo~ o~Horo 

qHcna. B ITpouecce rpyiTnoBo~ B~~aqH KO~OB cxeua yiTpaBneHHR BBo~ou

B~Bo~oM ITepHO~HqecKH aHanH3HpyeT COCTORHH6 paap~a OM Per.B~X. 

qepe3 paBH~e npoue~yTKH Bp6M6HH t = I2 MKC6K. H npH KaK~OM 

TaHoM aHanHse BHemHeuy od~eHTY Bcer~a rroc~naeTcH cxeuo~ yiTpaBne

HHH BBO~OM-BHBO~OM CHrHan 2. CHrHa~ I BHpadaT~Ba6TCH TORLKO rrpR 

OM = 0. 

EcnH OM = I, TO BH~aqa oqepe~Horo Ko~a He ITpoecxo~HT. Co~ep

~euoe CMA He H3M6Hff6TCR. Ha CJMMaTope KORTpOnLHaH CJYMa OCT86TCH 

cTapo«. B aTOM cnyqae, HaH e rrpH KO!AaH~e rrpHeua, cxeua rn npoesBo-, 

~HT rrepe~aqy e saiTHCL co~epu~·oro Per.CMA B Hqehy MOBY c a~pecou 

A3eon.(M6) t I. YamiHa yxo~HT c uecTHoro yrrpaBneHHR 0~ sa UY. 3a

BepruaeT KoMaH~Y M6 e rro A3Hcrr.(M6) aanec~BaeT ueRneqecHy~ cyuuy 

- ITepe~aHH~x Ko~oB, a ITO A2Hcrr. (Md) ITepe~aeT yrrpaBneHHe. 

Kpoue OM = I, ycnoBeeu KOBUa rpyiTITOBO~ onepauee HBnReTcR: 

I. CoBITa~eHHe CMA c A3HciT.(Ma). 

Ecne rpyrriToBaH orrepaueH B~Bo~a aaHaHqHBaeTcH no ycnoBH~ I, TO 

yrrpaBneHee rrepe~aeTcR cne~ymme~ sa (Ma-Md) KouaH~e. llpe aaBepmeHHH 
I3 



onepaU~M B~BO~a H8KOTill8HHaH KOHTp0llbH8R CYMMa nepe~aHH~X KO~OB 

sanHc~BaeTcH no A3Hcn.(M6), a no A3Hcrr.(M6)+I - co~epMHMoe CMA 

B MOM8HT B~~aqVJ rrocne~Hero KO~a Ha Per.BHX. 

IY. XapaKTepHCTHKa pe~HMa npep~BaHHR, B~BOAa H 

VI BBOAa Aa HHbiX B :JBM EXM-3M 

0ITVJC8HHH~ pe~VJM rrpep~BaHVIR, BBO~a VI BHB O~a MO~HO oxapaKT8pH-

30BaTb cne~yiDmHMVI ~aHH~MVI: 

I. BpeMeHeM rrepeKnroqeHVJH nporpaMM t Bx.np.' t BHx.np. 

-t8x. np. "'" -t, + i.t , r~e £1 - nepeu.. 

i~ np. "' fSO MKCeK 
-b.t- ,.. 200 Y.KCeK(l 0) 

2, CKOpOCTbiD BBO~a H B~BO~a. 

113 OITVJC8HHR paC5 0Tbl KO MaH~ Ma VI M6 cne~yeT, qTQ Bp8MR ITpVl8M8 

VInVJ nepe~aqH rpyrrnH Ko~oB paBHO 

T = tMa- -r fttr 
,. 

i/'1,-= -{;HI" f -bcm + to, t& 

(II) 

r~e ~n~ - Bp8MH BHrronHeHHH no~rOTOBHTSnbHO~ ROM8H~ Ma 

iNJ - BpeMH BHTIOnHeHHH HCTIOnHHTenbHO~ KOM8H~ 

~~~ - Bp8MH pa60Tbl CX8Mbl UY B HCITOnHVJT8llbHO~ KOMaH~e M6 

-ten~ - BpeMH sarrHcH B M03Y co~eplltH Moro CMA 

-bo~ - BpeMH Herrocpe~cTBeHHoro rrpHeMa B 8BM o~Horo KO~a 
c Per.Bx. (BH~aqH H3 3BM Ha Per.Bb!X.) 

~ - KOnVJqecTBO npHHRTYX HllH rrepe~aHHYX KO~OB, 

B E3CM-3M 

T = 70 + 12 ' !7..- MKC8K (12) 

3. B03MO~HOCTbiD KOHTPORR ~aHHbiX, nepe~aBaeMblX B 8BM. 
!4 



rpynnoBaH onepauHH Ma-M6 Bcer~a saBepmaeTcH aanHc:oD KOHT

pon:r:.Ho~ cyMMbl K'Lt npHHHTbiX (nepe.naHHbiX) HO~O!l no a~pecy A3(M6). 

K r ., noJiyl:la8TCH Ha CYMMaTope AY 3BM. EcJIH BH8111HH~ OO'D8KT B K8-

l:l8CTB8 noCJI8~Hero KO~a nepe.l(aeT K!: 
2

, TO OHa aanHCl:Hl88TCH B 

Hl:l8~KY AI (M6) + rL . 

£1MeeTcH B03MOlltHocTI> cpaBHHT:o K ~ 1 " K 2.1. oes sHal:lHTen:r:.HhiX 

38TpaT Bp8M8H~ 3BM. 

Komll:l8CTBO ITOCTynaiOlll8tt ~HqJOpM8UlUI OT BH8!llHero OO'D8HT8 38 

Bp8MH pa60Tbl HOM8H~ Ma-M6 MOlltHO 0U8HHTI> no CO~eplltHMOMY Hl:l8~KH 

oo 0000 -Ad,oJ .,. n 0000 

~ - KOJIHI:l8CTBO npHHHTbiX (rrepe~aHHbiX) KO.l(OB. 

4. ACHHXpOHHO~ CBH3:0~ CX8Mbl ynpaBJISHHH 8BM 0 BHSWHHMH 

00~6KT8MH qepe3 perHOTpbl BO Bp8MH BBO.l(8-BbiBO.l(8 .l(8HHbiX. 

]OrHI:l8CR8ff CBH3:0 CX8Mbl ynpaBJI8HHH BBO~a-BbiBO~a 3BM C BH8illHH

MH o6'DeKTaMH ocymecTBJIHeTcH qepes ynpaBJIH~mHe paspH~ OM H BM 

Per.BX. H Per.BhiX. llepe~aqa KO.l(a no JIHHHH CBH3H OT BH8mHero 

OO'D8KTa Ha Per.BX. H81:lHH88TCH no CHrHaJiy 2 OT 3BM, DO .l(8JI68 

H~8T H838BHCHMO OT pa60Tbl 3BM. 3BM no 3HaqeHHIO OM, BM OU8HHB88T 

KOHeqHbl~ peayJI:OT8T ~e~CTBHH - no~rCTOBJI8H KO~ Ha Per,BX, HJIH H8T. 

llporpaMM8 BBO~a pa3JIHI:l88T CHTY8UHIO no nepe~aqe ynpaBJI8HHH B KO

M8H~8 M6. 

llpH BbiBO~e ~aHHbiX ITO CHrHany 2 OT 3BM BH6illHH~ OO'D8KT ~OJillt8H 

CHHTI> KO~ C Per.BbiX. H no~rOTOBHT:O perHCTp K npHeMy cne~yiOlll8rO. 

llepe~aqa HO~a c Per.BbiX. no JIHHHH CBH3H K BHemHeMy o6'DeKTY npo

H3BO~HTCH ~anee H838BHCHMO OT pa60Tbl 3BM. 3BM aHaJIH3HpyeT GOG

TOHHHe pa3pR~a OM Per.BhiX. H onpe~eJIH6T, npHHHM88T BH8111HH~ 06'D8KT 

KO~a OT 3BM BJIH HST. llporpaMM8 BbiBO~a T8KE8, R8K H npH BBO.l(8 
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~aHHHX pasn~qaeT c~Tyau~ro rro rrepe~aqe yrrpaEneHHH B KOMaH~~ M6. 

TaKaH opraHH38UHH CBHSH IT OSEORHeT ocy mecTBHTn COBMeCTHYID 

pa60TY 3BM C BHeiDHHMH Oc5'DeKT8MH, H hq eiDmHM~ p83RHliHI:lle BpeMeHHHe 

X8p8KTep~CT~K~, OT Me~neHHO~eMCTBYlOmHx ycTpO~ CTE E~B0~8 H8 ne~8T1 

,l\0 ycTpO~CTB, CTIOCOc5H!JIX rrpli!HH M8Tn - rrepe,li8B8T:D ,li8HH~e C li8CTOTO~ 

80.1cY RaHanoB/cex. 

3 A K ] ~ q E H ~ E 

naHH8H CHCT8M8 rrpepHB8HHH, BHEO~a H BBO~a ~aHHHX B 3BM 

HBRHeTCH ,liOCT8TOliHO o6me~ ~nH TOro, liT06~ BBO~HTn (BHBO~~Tn) 

li!HqJOpMaUHID B E3CM-3M l/1 C03~8E8Tb rrporpa MMH COBM8CTHOVf p8c50TH 

8BM lll p83nlllqHHX, Henocpe,liCTEeHHO CBH38HHHX C E~XO,liHHMlll perli!CTp8-

Mlll ycTpO~CTB, BlmiDll8fl rronyaBTOM8T~lleCRH8 HS MepmennHHe ycTpott

CTB8 oc5pa60TR~ qJliiR1 MOBOtl li!HqJOpM8U~H (ITA), YCT8HOBRH lll3 6ec{,flHR1-

MOB~X ~CRpOB~X K8Mep, rrpOCMOTpOBYID 8ITIT8p8Typy, rreli8T8IDmHe ycTpO~-

CTB8 Ill T.IT. 

C~cTeMa rrpepHE8Hli!H lll BBO,l\8-EHEO~a (}una ocymecTBR8H8 B 8BM 

B li!IDne 1966 ro.z~a 111 orrpoc5oB.aHa Eo :BpeMH pac5oTbl Ha rrytme c~Hxpo

qJ830TpOH8 Okl!fill YCT8HOBRlll H3 6ecqJHJIM:OBbiX HCRpOBbiX K81J.ep COBMeCTHO 

c E3CM-3M. llporp8MMa oc5p8 6 0TK~ lriMena p83JI!riliHHe pelllriUH p860TH, 

IT03BOJIRIDmHe rrpOlii3BO~~Tn H8KOITJieHll!e ,li8HHbiX, TIOCTYIT8IDmliiX C liiCKPOBbiX 

K8Mep 38 BpeMR HMITYJI1C8 YCKOpHTenH, B IT8MHT!ri 8BM, 8H8Rlll3lllpOB8T1 

li!X s a EpeMH Me~~ HMrryn1c8Mlll ycKopHTenH lll peayn1T8TH 38ITHCHB8T1 

H8 M8rHHTHYID neHTy. 

llporp8MM8 BBO,l\8 B E3CM-3M ,li8HH biX C HeCKOJI1KliiX rronyaBTOM8TOB 

TIA, pa6 oTaiDm~x COBMeCTHO C 8BM, lll rrporpaMM8 KOHTpORH CO CTOpOHbl 

3BM H3Me peHlll~, rrpOBO,llli!MUX H8 ITA, C llH,llalletl H8 neqaT8IDmllle M8WliiHKlll 

16 



ITA YK838H~~ orrepaTopaM, HaXO~flTCH B OTna~Re Ha 8BM. 

B 3aKn~qeH~e BHpa~aeM 6naro~apHOCTD ronyTB~HY H.A., 

KapJKaB~HY lO.A., 11HK~Hy B • .l{. 38 rrone3Hb18 oc>cyJK~eH~fl rrpVI COCTaB
neH~~ 3a~aH~fl Ha CVICT8MY rrpepb1B8H~H, BBO~a ~ Bbi B D~a ~8HHb!X B 

8BM c WVISVJqecKVIx ycTaHOBOK. 

H 11 T E P A T Y P A: 

I. B.K.KyaHeQoB, A.A.Mopo3oB. Peam1aan~H rrpepbJBaHVIH rrporpaMM 

B YHVIBepcan:oHbiX 8UBM. "ABTOMaTVIKa VI rrpHoopocTpoeHVJe". YCCP, 

11TVJ, 1965, N~ 3. 

PyKOITHCb ITOCTYITHna B H3~aTenbCKHa OT~en 

14 CeHTRdpR 1967 r. 
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