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Bo BpeMH pemeHHH a~aqH Ha 9BM qacTo npuxo~HTCH ocy~ecTBHHTb 

o6weH ~wpoBo~ HHwopua~e~ (BBO~ ~aHH~, n~o~ peayHbTaTOB Ha AUITY, 

aanHcb Ha MJI, ME, cqHTbiBaHHe c MJI R T.~.). 

ilpH HCIIOHb30BaHHH YOHHTOpHO!i CHCTeMbl ",llYEHA" B nporpaA!Max, Ha

IIHCaHH~ Ha ~OPTPAHe, ~HH 3THX L(eHeli npHioleHHIOTCH onepaTOpbl PRINT, 

READ, 1/RITE, PUNCH, ENCODE, DECODE • .decb o6ueH HHWOP»al.\ll!e.vt, KOTOpYI. 

npOHCXO~HT BO BpeMH cqeTa a~aqH IIOHb30BaTeHH C IIOYO~b!O 3THX onepa

TOpOB, ocy~eCTBHHeTCH TaK Ha3~aeMOH CHCTeMHOI\ nporpaMYO~ BBO~a-Bbi

BO~a npH cqeTe (B ~aHbHel\meM 6y~eM Ha3biBaTb nporpaMYO~ BBO~a-Bb!BO~a). 

flporpalo!YY BBO~a-Bb!BO~a COCTaBHHIOT 7 CHCTeMH~ IIO~nporpaYM: 

- IOCONT1t ,BCDBEG1f 1 BCDREAD1t 1 8CDWP.lT1f ,BitrnEADlt 1 IOCONl'Dlt 1 SiiR:J:Tt: 

Bo Bpelo!H TpaHCHHpOB3HIIIfl a~aqH IIOHb30BaTenH BMeCTO Ka~~oro 1113 OIIe

paTOpOB THna PRINT ,flEAIJ,WRHE,PUNCH, ENCODE, DECODE reHe

pHpy&TCH IIPHYepHO TaKaH IIOCHe~OBaTeHbHOCTb 06pa~eHRH K aBTOKO~HbiY 

no~rrporpaMuau: 

I. 06pa~eHHe TII!IIa ,CALL, FT1t XXl 

Harrpu1.1ep: 

LIST H T .~. 

,CALL, FT1f57l - ,l\HH orrepaTopa pnp;T FT 1 LIST 

,CALL, F'l'lt62l- )l;HH onepaTopa 'lffii'l'E(LUN,FT), 
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lipllM81laH>Je! 3.!!8C:& ll ~aJiblD6 X 0603HallaeT .!!8CHTII'il!JIO Ulli!Jpy; 

FT - MeTKa \f!opwaTa; 

Hanpm.;ep: 

LUN - JIOrll'!eCK>l~ HOYep JCTpOWCTBa; 

LIST - Cil>JCOK B8JI>l~H 1 Jll8CTBYIO!l1>1X B OOM8He. 

2. 06pamen>~e T>~na ,Ct.LL, F'T w xx2 

,Ct.LL, FT :If 002 

,CALL, FD :If 002 

- ,IlJIH onepaTopa PTIINT FT,LIST, 

KOr,Ila 3Jl8M8HT~ cnHCKa LIST

B8JI>lll11Hbl Tlllla INTEGER HJI!tl 

REAL; 

- ,IlJIH orrepaTopa PRJNT FT,LIS'l', 

KOr,Ila 3JI8M8HTbl cn>JCKS LIST 

rrpe~CT8BJIHIOT COOO~ B6JIII1llll!bl 

THrra DOUBLE PRECISION, 

3. 06p8ll1eHHe THrra , Ct.LL, FT:If XX3 ,Z!JIH saKaHll>JBaH>JH 

ooMena 

llpHMe 1.!81!>18! Bo BpeMH C qeTa 38,l(8 ~ 06p81!18HI1e THrra , CALL, FT :If XX2 

rrpOI1CXO,Il>lT .l!Jli:! Kall.l!OrO CJIOBa (eCJIH ~CJIO DP - TO .!!BYX 

cnoB) yqacTBYJOII!ero B ochaene, a ,CALL, FTw XXl 1r1 

,CALL, FT10 XX3 - TOJlbKO O.I\HH pa3, 

Bee 3TL1 ilO.l!il]lOrpaMMbl FT ~ XXX HBJIHIOTCH 1 no CJJll6CTBY • ~ 

TO'U\8UII BXO.Z!a B BblmeHa3BaHH~e CHCT8UHb18 nO.l!ilPOrpaNMbl. HI11K8 ~aHa 

KpaTKaH xapaKT8pllCTI1Ka llO.l!llPOrpaML! nporpaMM~ BBO.l!a-B~BOA8• (fiO.l!p06-

HOe Oili\CaHLie nporpaYMbl BBO.l!8-BHBO.l!a .!!aHO B /5/). 
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IOCONT~ - HCITOHbSyeTCH ~pyrHYH no~nporpaYYaYH H co~epXHT 

pH~ pa60QBX 6XOKOB! 6HOK neqaTH HH~OpYa~H 06 OmH6Kax 1 OHOKH nOCHY

BOHbHOrO CQBTHBaHHft T6KCT8 ~OpMaTa 1 6XOKH UOCHMBOHbHOrO CllHTHBaHHH 

BB6~6HHOA HH~OpMa~H 1 6XOKH sanpHT~BaHHH H~eKc-perHCTpOB. B IOCONT~ 

C0~6pSHTCH TaK&e 6HOK KOHCTaHT H 6HOK pa60llHX Hll66K 1 oO~X ~HH BC6X 

no~nporpaww BBo~a-B~Bo~a. 

BCDBEG~ - H811HH86T no~rOTOBKJ K ~opuaTHOUY OOM6HY 1 rrpOH3BO-

~HT ynpaBneaze o6ueaou H saKaHllHBaeT ero. BCDBEG~ CO~epllHT 6JIOK 

oopa60TKH H CHHTaKCHlleCKOrO KOHTpOJIH ~OpUaTa 1 6XOK KO~HpOBaHHH BBe

~eHHOrO QBCJ!a.(I qaCTb KO~HpOBaHHH) H ~yrHe • 

BCDYIRIT .It - npOH8BO~HT ~OpUaTH~A BHBO~ no cneUH~HKBUHHU: 

I ,NX,WH,EN ,d ,FW .d,I\V ,0.1 ,AW, LY B co~ep&HT pa6011He 6noKH: 

6nOK ~6KO~HpOBaHBH llHC6JI ( REAL,INTEGER,DOUBLE PRECISION), 6JIOK 

3aiTHCH ~6KO~HpOB8HHOlt HH~OpMaUHH nOCHUBOJ!bHO B 6y~ep BbiBO~a H ~pyrHe. 

BCDREAD~ - npOH3BO~HT ~opuaTHbUi BBO~ ( llHCHa Tldlla INTEGER 

H REAL ) H CO~eplildT 6HOK o6pa60TKid cne~\f!ldKaUHlt: / 1 NX 1 0W 1 AW 1 L .• , 

6HOK KO~HpOBaHidft BB6~6HHOrO 11HCH8 (no cneu. IW, EW.d, 

FW.d ) H ~yrHe. 

BINREADw - npOH3BO~HT 6eC~OpMaTHHA 06UeH (BBO.l! H BHBO.l!) H 

co~epaMT 6noKB ~na no~roToBKH K o6weay, ynpaBneHHIO o6ueaou H saBep

meHHH o6ueaa. 

IOCONTD~ - npoli8BO~HT \f!OpM8TH~lt 06M6H B6J!HllHHaMH .!!BOHHO" 

TOllHOCTH ( DP ) M CO~epXHT 61IOKH AJ!ft KOAiriPOBaHHH H A6KO.!!HPOB8HHft no 

cne~~HKa~H DW.d. 

SWRITE - npOHSBO~HT 3aUHCb H CllHTHBaHHe HH~OpMa~H C Y]. 
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TipH pemeHHH 38~aq noqTH BCer~a HCll0HD3YBTCfl ~OpM8THJ:i~ BliBO,ll; 

(B~aqa pesyHDTaTOB Ha AUIIY, sanHCD aa UH), npHqeu Bpeufl, saTpaqH

Baeuoe H8 llO,ll;I'OTOBKY K BUBO,ll;y, o6pa60TKY ~opuaTa, no~rOTOBKY K ~e

KO~HpOBaHHJJ 1D4CBH H C8MO ~BKO~HpOB8HHe He TaK yz U8HO (~Hfl 5000 1D4-

CBH aTo Bpeua BapDHpyeTcH B cpeABeu r}l;e-To ueX,ll;y IO H 20 ceKJH~awH). 

Ha qTo xe saTpaqHBaeTCH aTo Bpeua? OKaaasaeTca, qTo Bpeua AHH noA

roTOBKH K BiiBO~y H o6pa60TKJ ~OpM8T8- HB60HDill06 1 a HaH60nDWee KO

HHqeCTBO (B THllHqHQM cnyqae CBUWB 60%) Bp6M6HH paCXO,ll;yeTCft Ha llOA

I'OTOliicy' K ,ll;e KO,ZU!POBaHJID H C&JIO ,D;e K0,1l;MpO:BaBHe '!HCeJf. 

B MOBHTOpBOH CHCTeue •nYEHA: K&K H ll nep:eOM :B&pHaBTe nporpaMJIH 

:e:eo,n:a-Bii:BO,n:a 161, Tax H :a TenepD C)'llecnyDIIIe• :eapxaH'fe FPACK / 4/ 

HCDO.IDSyeTca a.~ropHTM ;l{eKO,n:Hpo:aaHHR ~Hce.1 ( pzc. Ia, 2a, 3a ). 

XOTfl C8UU~ BHYTPBHHH« UHKH (,1!;6KOAHPOBaHH8 OT,ll;6HDHiiX ~~p ~eno

ro qwcna; cu. pHc.a3) pa6oTaeT 6ucTpo, HO B ~enou aTOT anropHTU 

CO,ll;BpXHT PHA H6,1l;OCT8TKOB: 

I. !IpH Bii1D4CneHHIIl ABCfiTH'lHoro nopa~Ka EX ~cna R(cK. p111c.Ia) 

Bp6UH Bii'IHCHBHMH CHHDHO 3a:BHCHT OT 86COHIOTHO« B6JIB'D4Hbl liHCH8 R • 

BpeueHHU6 38Tp8Tii Ha BUliHCH6HHe EX (AHH 5000 'IHC8H)~8Hii Ba piCYB

Ke lB. Wuea B BH~y, qTo no ~aHHouy anropHTJIY B cxyqae cne~~HK8~H 

EW.d (HaH6onee qaCTO HCOOXD3Y8MO~) Bli'D4CH8HHB EX npOHCXO,ll;HT 

~B8X,ll;ll (AO H nocne OKpyrneHHH) 1 Bpeufl 1 38TpaqeHHOe H8 Bli~CH8HH6 EX, 

BapaHpyeTCH OT 2,2 ,1!;0 5 CBK H8 5000 liHC6H 1 T.e. OT I2 ,1!;0 28% 

BpeueHH,38Tpa'IHB86MOrO ,ll;Hfl llO,ll;I'OTOBKH liHC6X Ha BaBO~. 

2. ITo,ll;rOTOBKa saaq~x ,n:ecHTHqaux ~~p BliBO,n:Huoro 'IHcna npo

HSBO,ll;HTCfl nop~HMH llO 10 ,1l;6CfiTH'lHI:iX ~~p (pHC. 2a, 3a) H qaCTO llO

nyqaeTCH1 qTO ll0,1l;I'OTOBH6HO H8MHOI'O 60HDW6 ~~p, qey HYXHO (HanpKuep, 

6CHV! 'lliCHO R, 10-1 <. R <102 
1 llbiBO,ll;H!Cii no Cil81Ul~HK8~H E 9.2, TO 

BuecTo 3 saaq~x UH~P 6y,ll;eT no}l;rOTOBneao II IUl~p). 
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llpHH~fiH8HDH8H 6HOK-CXBU8 llO~rOTOBKH 1D4CH8 R 

K ,1l;BKO~HpOB8HHJJ H BJ:i1D4CHBHHH EX ( T .e .~e

CfiTH 'lHOrO nopH,ll;K8) ( 6HOK 'NEilD nfll BCD;/RIT:~r 

R - ,1!;6KO~l!pyeuoe qJIICHOi 

d - 'IHCJIO BuBo~HMbiX UH~P PHc. Ia. 
OOCJIB ~eCHTH'lHOa TO~H. 
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ITpHHUHnHanABaH 6noK-cxeua no~roTOBKH oqepe~aol no~ 

(10 UHWP) ~eKO~HpOBaHBHX UH~P 

( 6JIOK RKll! no~nporpauubl BCD·;rniT:II! 

~a 

® - ~eKo~KpoBaaHe uenoro 
q~~cna I, 11. I<. 1010 

<Piw.as >; 
R - ~eKOAHpyeuoe qacno 

(~Be aqelKH) !Bna 
'=--" 

BbiXO~ INTEGER,REAL ,u 
DOUBLE PRECISION; 

[R) - uenaa qact~ qacna R. 

PHc. 2a. 

I 

1 

\ 

I 
\\ 

ITpHHUBDBan~aaa 6noK-cxeua ~eKOAHPOBaHBR uenoro qzcna I, 
r~e !0° ~ I <:. rol0 II I = ao • !0° + a! • ro1 + ••• +anlOn 

(qact~ 6noKa RK. n/n BCDWRITw ; B pHc. 2a oaa otueqeaa 
KaK ® ) • BX01( 

P = [[I/10] 1 16J] :If 16J , T.e. 

P - na ta qacn I, KO!opaa co~epaHT ctap
mHe qa~pH, aaq~~aaR c aj+l 

A8 

® 
I 

Pzc. 3a • 

• 

- BbiXO~i 

- aqelK8, B RO!O-
pol H8X01(UCH 
uenoe Gl~o 
1" I< 10 • 



3. llpH no~rOTOBKB SHaq~x ~~p BHaqane BCBr~a (sa HCKHDqBHH

BM CJ!l"f8.11 109 
< R < 1010 ) no~rOTaBHHBaBTCH K HBSHaq~x HYJIBI! 

( K = 10 -EX , ecnH EX~ I0 H K=20-EX , ecne EX/'10 , r~e EX -

STO ~BCHTHqHHi! nopH~OK qecna R ), T.B. BCHH, Hanpeuep, nopH~OK 

EX = - 5, TO no~rOTaBJlHBaeTCH !0-(-5)=!5 HBSHaqa~X Hynei!; BCHH 

EX=-11 , TO 2! HBSHaqa~ HyJlb, Ha no~rOTOBKY KOTOPHX TpaTHTCH 

npeua. 

4. TaK KaK CHaqana no~rOTaBJlHB8DTCH HBHy&HHB HBSHaq~e HYHH, 

TO npH KaE~OM Odp~eHHH sa oqepe~HOI! ~BCHTJNHOI! UH~pOi! Tpe6yeTCH npo

BBpHTh, HB Hyllh llH aTa ~~pa, & BCHH HYllh, TO SHaqa~i! HHH HBT 1 

Ha qTO onHTh Tp8THTCH BPBMHo 

lloaTOMY npHWJlOCh OTKasaTbCH OT aToro anropHTMa no~roTOBKH qBCBJl 

K ~eKo~mpoBaHHD H ~eKo~HpoBaHHH. AnropHT» nuqmcneHHH ~ecHTHqHoro 

nopa~Ka EX qmcna R 6un saweHBH ~yrHu (pMc. Ic) HB11HillllHMCH, no 

CYUlBCTBY, paSHOBir1~HOCTDil MBTO~a ~BJlBHHH nonOJI8Jl. XOTH STO lr1 noTpe6o

B8110 YBB1!HqeH!r1H Od~eYa nporpaYMH H8 19 aqeeK (HS-38 Tad11HUH BBHJr1qeH 

!0-!8, 10-16, ••• !018), HO npeueHHO~ BH1r1rpum onpaB~an STO( pHC.1B). 

Ha nuqecneHHe nopa~Ka EX (5000 qmcen) no HoBouy anropHT»y Tpe

dJBTCH (HBS8Bir1Cir1MO OT a~COJlllTHOi! BBllftqeHH B~O~HYHX qftCBll) OKOHO 

0.4-Q.5 c. TaK KaK no HOBOMY anroplr1TYY ~JlH cneUBWBK8~11 EW.d BH

q!1CJlBHHe nopH~Ka EX npOHCXO~HT O~Ha~H, TO qftCTHK BHHrpHm B cpe~HBU 

(Ha 5000 qHCBJl) COCT8BJ1HBT OKOJlO 3,5 c, T.B. OKOJ!O 20% BCero BpBUBHH 1 

SaTpaqmnaeuoro Ha no~rOTOBKY qmcen K ~eKO~HpOB8HHil H CaYO ~BKO~Ir1-

poBaH!r1e. 

AnropHT» ~eKo~mpoBaHHH, BBH~y ero cyllleCTBBHHHX He~ocTaTKOB, 

TOXB 6HH saueHBH. BHJl BH6paH anrop!r1TU, no KOTOpouy qHCJlO R CH8-

qana nepeBO~HTCH B qHCJlO Rl 1 TaKOB, qTo: Rl = R x 10-EX H 

1 ~ Rl ~10 , a CaMO ~BKO~HpOBaHHe npOHSBO~Ir1TCH nOCJlB~OBaTBJlhHHU 

10 

t 

l 

B~BllBHHBU UBJlOi! qaCTH Rl lr1 yYHOEBHHBU OCT8TK8 H8 10. YYHOXBHHB 

aa 10 ocy~ecTBJIHBTCH normqecKH, noaTouy B cpaBHeHHH co cTapuu anro

plr1TMOY HOBHI! anropHT» cyUleCTBBHHO coKpalllaBT npeua ~eKo~mpoBaHHH. 

llplr1HUHnHaJlbH8H 6JIOK-CXBU8 HOBOro anrOplr1TUa ~aHa H8 pHC. dl,cpaBHH

TBJlhHHB OUBHKH CKOpOCTH pa60TH - B TadJIHUB le. 

!BTOp CqftTaeT CBO!r1U ~OHrOU BHp8SHTh dJiarO~apHOCTh qneHy-Koppec

nOH~BHTY AH CCCP H.H.ronopyHy H COTPY~HMKaU nBTA B.ll.IDHpHKOBy H 

r.n.UaSHOYY sa BHHYaHHB H nOYOillh B pa60TB. 
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EXP - ;~~BOII<Ia~a nopH
,noK B~BO,zt!IIMOrO 

'IHCJia R ( OHTbl 
48+42) i 

d - 'I!IICJIO 1.\lltpp B~
,llaBaBYbiX TIOC
Jle ,llBCllTII4HOL1 
T04KII. 

a --l 

N = EX 



I'EXl'LET~ EJioK-exeua Jl8KO,~tHpOBa.HHH 'DiCeJI ( 6JioKH NEXTLETllf 1r1 
BX0.1l 

no,~tnporpaYUbl BCDWRITllf) • RKJt 

.lla 

R(40+J + l+J)=R(40+1) I I 

HEZ(48-(12-K)Jt4+45-(12-K)~4) O,!t 
N - qHCJIO Tpedym~HX 

.118K0.11HPOBKH U.mPp, 
R - nepBall qacTb BbiBO,!tltiUO

ro IUICJia, 
R2- BTOpall qacTb BbiBO,!tHUO

ro 'D1CJia, 
.I{ a I N .no- ~Ute no BbiBO.l{HubiX U.HtllP 

,ItO ,1{8CllTHqfiQ~ TQqKH, 

NllOC]E- IUICJIO BbiBO,l{.U.Irlil.Jp nocne 
,l{8CllTJrlqHQH TQqKJrl, 

Pirie. Id, 

l 

Ta6JIHu.a Ie. 

neu.Hil.J. Cneu.H!l,lHKaU.HH Cne U.lri~H Kall,ltiH Cne4ltl~lriKaU.HH Cneu.H~HKaiJ,Itlll 

llopn-
E 8.1 E 3.5 E 5.8 E 9.11 

CTapblt.i HOBbiH CTapbla HOBbiH CTapbl~ HOBblll CTapbiH HOBbiM JIOK 
'DfcJia aJiroplriTY aJiroplriTY aJir. anr. anr. anr. anr. anr. 

1018 9.61 7.74 !0.70 9.II II.08 9.79 I3.7I II.05 
1015 10.21 8.17 10.93 9.57 I3 .08 10.13 14.07 II.40 
1012 10.47 8.29 12.98 9.61 !3.33 I0.17 14.23 II.45 
109 10.72 8.13 12.24 9.42 12.61 10.07 16.15 11.39 
106 II. 78 7.95 12.70 9.46 14.66 10.17 15.91 1!.45 
ro3 12.45 7.97 14.67 9.38 15.01 I0.04 16.35 II.35 
roo 14.32 8.05 15.14 9.43 15.53 I0.14 18.47 II.40 
ro-3 15.27 7.87 I5.86 9.36 17.89 10.08 19.47 II.33 
ro-6 15.45 7.96 18.04 9.40 18.43 I0.09 20.73 1!.38 
10-9 16.39 7.81 18.63 9.32 19.00 10.27 21.75 11.29 
10-12 18.26 7.94 19.52 9.60 19.91 II.60 25.67 II.35 
10-15 19.4! 7.95 20.14 9.30 22.22 II.50 23.33 II.28 
10-18 20.33 8.24 22.82 9.62 23.13 1!.47 24.63 II. 74 

CpaBBHT8JibHble ou.eHKH BpeueHH, aaTpa'DiBaeuoro Ha no.l{rOTOBKY 

~lriC8JI K .1{8KO,l{lrlpOBaHH~ lrl ,l{8KOAHPOBa.HH~ no CTapouy It! HOBOMY aJirOplriT

Yau (Ha 5000 'D1C8JI) B C6KYHAax. 
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