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A set of prograDs is described inten
::ieci for numerical Si-mulation of the electro
m&g~etic wave interactioc w~th the charged 
clusters in a cylindti~al wave guide. 

The program ST¢RE is intended for tabu
lation of cylindrical functions of the first 
type and their derivatives up to the second 
order inclusively. The program PR¢DUCT 
forms the Bessel function products and 
their derivatives for given values of in
dices. TLe results of tl1e program PR¢DUCT 
are used in the scattering integral calcu
lation. 

I. B B e A e H H e 

KaK noKaaaao B I 1 I , aaAaqa o pacceHHHH aneKTpouarHHTHHX :sonH 

B8 aapH&eHHOU cryCTK6 B ~JIHHApBq8CKOM BOJIHOBOA6 CBOAHTCft K CHCT6Y6 

JIHHeiBHX AH~epeHUH8JibHHX ypaBHeHII AJifi 8YUJIHTYA nonei BOJIH. Ko~H

qzeHTY CHCT6MH ftBJIHD!CH_~YH~fiYB H638BBCHYOi nepeloleHHOi Z 1'1 HH

TerpanOB pacceHHHH I 2 I • Jtng ~eKTHBHOrO YOAenHpOB8HHft BS814YOA6~CT

Birlft SneKTpOM8rHHTHHX BOJIH C S8pH&6HHYI.IH cryCTR8loiH H806XOAHMO BNqHC

nftTb AOCTaoroqao 60Jibmoe qzcno BHTerpano:s pacceHHHH (qzcno HX onpe

Aenaeorca KOJIBqecTBOM BOJIH SJieKTpzqeCROrO I Y&rHHTHOrO THUOB, yq8CT

BYD~X B P8CCMOTP6BHB). 

qzCJI6HB08 HHTerpHpOB8HI6 CHCT8MY ypaBHeHHi AJIH 8MUJIHTYA U03BO

Jift8T H8ATB pacnp8A8JI6HB8 UOJift ll BOJIHOBO~e npK H8JIHqaz ll HeM aapH&eH

HOrO crycorK8. B Hacoroa~el pa6oore onmcaH RounneKc nporpauu, npeAHas

HaqeHHYX AXH :syqzcneHKH HHTerpanoB pacceHHBH H nocne~yn~ero HHTer

papoBaHBH CHCT8MY JIHH8IHHX AB~8p8H~H8JlbBHX yp8BH8HBI Anft 8lolflJIHTY~• 

B l-oa qacor• pa6oorY onzcaBH nporpauuY sr0RE H PRmmcT 1 

npe~aaaHaqeHHHe AJIH ora6yupoilaHIH nop;yHorerpanbHHX BYpaaeHal HHTerpa-

noB pacceHHKH. llporpauua sr0RE c.ayau ,~;u rat1ynpo:saaaa 

~BJIHHAPHqecKRX ~YH~I nep:soro po~a (~YBK~I EeccenH) a HX npoHa

:so~ AO :sroporo nopaAKa BKnnqzorenbBO• PeaynbTaTH pa60TY nporpa~o~~o~w 

SfilRE 88fiBCbiB8MCH B8 uarHH'fHyn neH'ey. Ilporpauua PRi!DUCT , 

HCUOJlbBYH peayJib'r8TY pa60TI:i nporp&YMY ST0RE , ~OploiHpyeT KOM6H-

H8qBB ~yHKqHI Eecc~XH I Kl npOISBOXIHX npl paanaqHHX SHaqeHHHX BB

~6KCOB 1 apryueu~a. Cne~e~ o~•er•r~, ~o aenocpe~cr:seHHOe ~zcxe

HBe arax npoiSBeAeHII orpe6ye~ 6onbmHX aaorpar uamHHHoro :speueHB~ Pe-
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aynbTSTH pa6oTH nporpawuu PR~DUCT 38llHCH:S8DrCH HS YSrHHTsyD 

H6HTY H HCTIOHbSyDrCH nporpSMYOH MAIN 

HOB paCC6HH14lle 

qSCTb 2-aH COA6PZ14T Olli4C8HI46 nporpauu 

AHli :SH~I4CX6HHH 14HT6rpa-

MAIN H PARAMP, 

npeAH83H8~6HHHX ARH BH~14CX6HBH HHTerpaXO:S P8CC6HHHll H qHCX6HHOrO 

HHTerpHpO:SSHHH CHCT6MH YP8BH6HH! AHH SYTIXHTYA COOTB6TCTB6HHO. llpo -

rpaMM8 MAIN BH~14CXH6T HHTerpaXH OT npOHS:S6A6HH! UHXHHAPH-

qecKBX ~YHKUH! 14 HX npOHSBOAHHX H8 H6KOTOpyD B6CO:SYD ~YHKUKmt KOTD

paH onpeAexaerca ROH~HrypauueA crycrKa. B nporpaKUe HHTerpaxu BHquc

namrca rpynnoBHM uero~ou. HcxoAHHMH AaHHHKH cnyzar BHXO~HKe aanacx 

nporpaMWH PR0DUCT • llponeAYpa HHTerpHpO:SSHKll C:SOAHTCH R llOCX6AO:S8-

T6HbHOYY C~HTHB8HHD 38TIHC61 nporpaKWH PRilDUCT ~ T6KYmHX 

SHaqeBHI apryxeBTS. TaKOI llOAXOA HCKHoqaet nOBTOpB06 :SHqHCX6HK8 

saaqeHBI nOAWHTerpanbHHX BHpaseaul npu uaweHeHHH HHA6KCOB WYHKUH! 

EecceXH, qTo cy~ecT:seaao coxpa~er :speua c~era H nos:sonaeT uccneAo

BST» TIOB6A6HH8 HHTerpanOB P8CC6HHHH B AO:SOXbHO WHPOKOM ~8U830H8 HS

M6H6BHH aaHMyranbBNX (Houep WYHKUHH Eeccena) 14 P8AH8XbHHX (aouep 

Ropaa WYBKUHH EecceXH HHH ee npoHSBOAHOI) HHAeKco:s. 

llporpaMMa PARAMP npeAUasHaqeua AXH qHcneHHoro HHTerpapo-

:saHHH CHCT6MH ~~6P6BUH8HbHHX ypaBH6HB! ARH SMUXBTYA• CHCT6U8 ypa:s

H6HHI AXH npOHS:SOAHHX OT SMUXHTYA pemaetCH H8 Ka.nou ware no H688:SK

CI4MOI nepeM6HHOI HT6P8UHOHHHU K6TOAOU C UOCX6AY~ HHTerpHpO:S8BH8M 

CHCT6UH M6T0AOU Pyare-KyTT8. 

llepeqHCX6HBH8 :sume nporpauuw H8nHC8HH no MOAYXbHOUy npHBUHUYt 

~TO cy~eCT:S6HBO yCKOpHXO I4X H8nHC8HH6 14 OTX8AKY• Bo BC6X nporpSMMaX 

SHaqeHBS HOKOTOpwx :senaqaB SSAQDTCft C nynbTO:SOrO T6116T81n8 3BM C~ 
1604-A. KpOMe TOro, npeAYCUOTp6B8 :SOSMOKHOCT~ onepaTH:SHOrO BUOB&-

T6XbCT:S8 B paOOTY nporpaMM C T6X6ta«na C nen~D ~SYSHeTIHH SHaqeHMH 

napauerpo:s H ynpa:sneHHH pa6o~oll nporpaYw. 

2. llporpa~a ra6ynmpoBaHBH UHHHH;g;pHqecKHx WYHKqH! H ~x 
npOI4S:SO;llHllX ( STilRE ) 

ilporpauua STDRE npeAHaaaaqeaa AAH BuqHcneHHB 3aaqeaul 

WYHKUHI EecceXH {w. E.) a HX npoaa:soAHHX AO BToporo nopBAKa. Apry

ueur ~.E. npeACT8BXll6T 0060! npOHSBe~eBHe KOpBH w.E. HS H638BHCKMyD 

nepeK6HayD~ KUA6KC W•E• HBXH6TCft ~enHU H M6HH6TCft B 38~8HHHX npe~e

JIBXe llp6A6XH 14SU6H6BHft H688:SI4CHMOI nepeloleHHO! H IIOMepa w.E. 38A81lTCH 

non»aoBaTeneu. 

B B8~8X6 pa60TK nporpaYMH H8 llHXOAfiYD warHHTHYD JI6HTY BSIIOCHTCft 

c~e6Hafl sanHc» ("nacnopT YJI"), KOTopaa CO,Ilepxn HCXO;I.tlilie 1.tBHHHe 

~XH nporpaMYN. PeByJihTSTH pa60TH nporpaMUH ~OpNzpyDTCH B T86AH~y H 

S8llBCH:S8DTCH H8 warHHTHYD neHTY AXH TeKy~ero aaaqeHHft H688BHCHMOM 

TI6P6W6HHOA B SSASHHOrO HS6opa PSABSXbHHX H 83BMYT8HhHHX HHAeKCO:S. llo 

OK0ftq8BKR pa60TH nporpaMYH H8 :SHXOAHYD uarHHTHYD X6HTY S8llHCH:S86TCH 

"nacnOPT YJI" C yK8B8HH6U Te~ SBa~eHKI napauerpoll SSAS~K. HanBqxe 

nacnopTHO! S8UHCH o6ecneqzB86T KOHTpOXb HA6HTHWHK8TOP8 JI6HTH B ynpo

~86T npoue~py npepwBaHRB cqera B ero npoAonaeaza. 

2.1. 06§66 OnHC8HB8 nporpaWMK ~ 

B uaqa~e pa6oTH nporpauua ST~RE BWBH:S86T llOAnporpauuy 

STDATA ~ saaeceaaH :s neMRT~ 9BM HCXO~HHX saaqeaHI napa-

M6TpOB. EcXR HS BWXOAHO! warHHTHO! JI6HT6 OTCyTCT:SYDT SSnBCH, TO 

:sHSHBaeTCH no~porpauua PASPRT AXH aaaeceBKH "nacnopTa MJI" aa 

116BTy. llpa BTOU ll0XDB0ll8T6xm llP6AOCT8BHR6TCH :SOSMOXHOCT~ S8A8Tb C 



nouo~m nyn»TOBoro TeneTa~na (TT) Heo6xo~He aHa~eHKB napauetpo» 

(npe~enH HSMeHeHHfi HeBSBHCHWO~ nepeMeHHO~ , mar, Dpe~enH HBM8H8HHH 

pa~~an»HHX H aaRMyTan»HNX u~eKCOB WYLKUH~ EeccenR, ~ata cqeta). 

B cxy~ae npo~onsesaa c~era no nporpauue c BHXO~HOA uarsarsol 

nesrH cquTH»aeTca "nacnopt MJI" B napaueTpau npH;D;amca T6KYBUI8 asa

qeHBH. KaK yae OTMe~anoc», apryueHTaua w.E. ftBnHDTCft npOHBBe~eHBa 

Hynel w.E. H HX npoBBBO~BHX HS H838BHCKUym nep8U6HHym. Bene~ 58 

38DHCbD 11nacnopT MJI 11 Ha BHXO~Hyll MSrHHTHym X8HTY 88HOCHTCH M8CCJIB 

HyneA w.E. H HX npOI48BO~HHX. 3H8~8HHH Hynel BH~BCnftDTCH DO~porpau

YOI BZER~S • HanH~He 38DHCH C MSCCHBOM HyneA w.E. HS uarHHTHOI 

X8HT8 DOBBOXHeT He BH~HCXHT» HX 3H8~8HHI npH npO~OHEeHHH C~eta DO 

nporp&MM8e npH DpO~OXE8HHH cqeTQ MSCCHB Hynel cqaTHB88TCH C XeHTH 

H 88HOCHTCH » onepaTHBHYil DSUHT» SBM. no zenaHall D0Xb30B8Tenft HyXa 

WYHKUHH Eeccexa a ~x npoua»O;D;HHX uoryr 6Ht» »HBe;D;eBH sa mapoKYJ> ne

~aT» B »a;D;e ra6na~~ 

npoue&yTOK1 B KOTOPOM ;D;OXIHH 6HTb npOTa6ynapoBaBH WeE• H ax 

npouaBO~BHe, paa6z»aetca sa OTpeaxa, KPSTBHe np~Ha»e;D;eHBil 20xSTEP , 

r;z~;e STEP - mar no H888BKCHMOl nep8M8HHOI. BeXH~HH8 DOCTORBBo

ro MHOKBT8Xft onpe~enfteTCH onepaTHBHOR DSMHTbll 9BU C~C !604-A B axro

pHTMOM pa60TH DOCX8~~ nporpaMM ~enO~KB. no OKOH~8HBB T86YXBpOB8-

HI4H WYHKqBl sa texy•e• OTpeaxe sa BHxo~ uarsatsym xeHTY aaHOCBT-

ca aanuc» E0F • llpa npo~oxsesaa c~eTa no~nporpaMMa ~ 

ocy~eCTBnft8T nponyCK 88DHC8l H8 X8HT8 B COOTB8TCTBBH CO 8H8~8HB8M 

napauetpa NE~F za "nacnopta MJI". 

PaccuoTpiM pa60Ty nporpaKYH ST~RE ~ o;z~;soro OTpeaKS. Heaa

BacauoA nepeueHHOA npB;D;88TCH 8H8~eHBe, paBH08 HBIH8MY npe;D;817 1 teKy-
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•ee aaaqeBie Bepxsero npe~e~a xsueHeBxa apryueHra onpe~e~aerca,xax 

yxasaHO BHIIIe. 

llo~porpauua BZIND BH8HB88TCH ~H onpe~eneHHft TeKy~ 3H8-

~eHBA 14H~8KC8 w.E. H HOMepa HYnft w.E. npa 8TOM HOMep CTpOKH yBenH

~HB88TCH H8 e~HHH~y. EcnB HOMep CTpOKH ~OCTHraeT M8KCHM8HbHOrO 3H8-

qeHBH1 TO BH8HB88TCH DO~nporpaMM8 TABLE ~XH BN~8~H H8 mHpOKyll 

ne~8Tb T86X~H 8H8~eHHl w.E. H HX npOHSBO~BHX ~nH TeKy~ero BHaqeHHH 

apryMeHT8e B npOTHBHOM Cny~ae BN8HB88TCH no~nporpauua LINE ~Xft 

BH~HCX8HBH BHS~eHHR W•E• K BX npOH3BO~HNX nepBOrO B BTOpOrO nopH~K8 

~ft 88;D;8HHOrO 8H8~8HKH H~8KC8 w.E. H HOM8P8 HYXH. llo~nporpaMM8 

MATRIX CHyEBT ~nft 88H6C6HHH T8Ky~el CTpOKH B M8CCHB1 KOTOpHR 

nocne 38DORH8HHH T86HHqH 88DHCNB88TCH H8 BHXO~HYil uarHHTHYil HeHTy. 

llo;z~;nporpaKua ARGUM cnysat ~na wopMHpo»aHBH TeKy~ero asa-

~eHKft Heaa»HCHMO~ nepeueHHOI. Ecna apryueHT ~ocTHr BepXHero npe~exa, 

TO npOB8Pft8TCft 1 ucqepDSBH XI Tpe6yeMH8 8H8~6HBH HH~eKCOB ~.E. H HX 

synel. Ecnz OHH He zcqepnaHH, TO nporpauua npo~onsaeT »HnonHHT» Ta-

6ynzpoBaHKe WeE• H HX npOHSBO;D;HHX ~nft nocne~Jl~X 3HaqeHHA HHA6KCOB 

W•E• B BX HYX81 B 0DBC8HHO! BYme nocne~OB8T6R»HOCTK. llo OKOH~8HHH 

C~8T8 H8 BHXOAHYil MarHHTHYil X8HTY 88DHCYB88TCft "nacnopT MJI", CO~ep

aa._R TeKy~e aHaqesaa napauerpoB. B llpanoseHHB I B KaqecT»e npHMe-

pa npBB8~8H8 T86HB~8 C peayXbT8T8MH pa60TH nporpaMMH ST0RE. 

2.2. MetoA BNqzcneHBft aHa~eBBA WYHKqHA Eeccena H ax 
npoua»O~BHx 

3HaqeBBH WYHK~HI Eeccena JnE:>I-~ • xl14 Jn<f>~ • x) »N~HC»ftXHC» 
i i 

C DOMOIIIJ>Il CT8HA8PTHOA nporpaMMN BESJN • 3~eC» oLn H fn -

HYXH tyH~BH Eeccena a ee npOHBBOABOI COOTB8TCTB8HHO. B CHny toro, 

qTo H&MH paccMaTpBBanac» nwa» ~.E. ~enoro aHAaKca, WYH~HB Jn(x) 

AOODP8A8Jl8BH B T01Ut8 x=O • 
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~H nznH~PH~6CKHX ~YH~HI, HBARD~H pem6BH9M ypaBH6BHft 

2 d2 ~ 2 2 
X ~ + x dx + (x -r. )y = 0, (I) 

cnpaB6,ll;JUIB8 CJI6;!!Yil!!i8H peKyppeHTH8H !J/OpkyJia: 

cT 1 (x) + J +l(x) = 1l.!.l J (x). n- n x n (2) 

COOTB6TCTB]IlllUf6 !J/OpMyJILI AJIH npOJUlBO;llHI:IX nep:soro ll BTOporo nopH~8 

Wl61l'.r BJI~ 

J~(x) = ~(Jn-l(x)- Jn+l(x)), (3) 

J~(x) = f(Jn-2(x) - 2Jn(x) + Jn+2(x)), 
(4) 

3BaqeBBH npOH3BOAHNX BTOpO~O nopH;!iK8 OT !J/YHKnHI b8CC6JIH UOXHO nony

qBT» H aenocpe;llcTBeHHO ma ypaBHeHHH (I) AJIH :scex aaaqeBBI x 

KPOM8 x=O • BTOpwe npOH3BO;llHN6, B81;lieHHH8 13 COOTHOmeHKI (I) H 

(3) H688BHCMUO, UOZHO Cp&BHHBa!» C neJI»Il onp8;ll6JI8HBH TOqHOC!K BHqBc-

JI6HBI, ~0 B peaJIBSOBaHO B no~porpauue LINE " CJI6;lly6T OTU8TB!D 1 

q!o npnrpaMua ST~E xerxo uoxeT 6HT» npacnoco6neHa AnH Ta6y

xapo:saaxa nKJIHHAPB~eCKBX ~YHKnHI BTOporo po~a Nn(x) • llpB 8!0M 

H606XO~KUO BH6CTK H3U8H8HKH·JIBWD B llO;llllporpauuy LINE • 

~H KOHTPOJIH TOqaOC!B aaaqeHHI Hyxel ~.B. H HX npOK8BO~HHX 

BCDOJIL30BaJIBO» SHaqeHBH ~yHel, npHB8~8HHH8 B/3/ • lnH KOHTpa.H 

TOqHOCTI aHaqeBBI ~YHKnal beCCeJIH H KX npOBSBO;llHHX, BHqBCJI8HHHX 

nporpauuol ST~RE , peayn»T&!H pa6oTs nporpauuw cpaBHBBa~ac» 

co aHaqeHBHUB w.B., npHB8;ll8HHWMB B 13 ·41 • Cp8BH6HB8 noxaaa~o. qfo 

peayn»T8TH COBna;ll&mT C TOqHOCT»m AO BDCDUB 8Haqa.-x na~p. 

2~3. YnpaBJieHHe pa6oTol nporpauuw c nOKO!in nxx»TOBoro 
te~etalria 

C DOMO_.Il nyJI»!OBOrO T8X8!8ID8 UOJILSOB8!8X» MOX8! BMe.aTDCH 3 

• 

·l 

l 

pa60!J nporpaMMa C neJIDil HSM6H6RIH HCXO~NX ~8HHNX HJIM llOBTOP6HBH 

npone~ypu C~6!8 AJIH ~pyrBX SH8~6HHI napaMeTpOB. Kpoue TOro, ll0XD

SOBaT6JIIl npe~OCT8BJI6H8 BOSUOZHOCTD BU6mHB8TDCH B pa60Ty nporp&MUN 

:so Bpeus c~eTa AJIH ynpaBJieRIH pa6oTol nporpauuN. 

3. llporpauua Ta6ynapo:saaxa noBMHTerpan»HNX BNpaxeHHI 
( PR~DUCT ) 

ITporpaKMa PR0DUCT npe~Hasaaqeaa ~ Ta6yJIHpo:saaaa npo-

as:se~eHal ~JIB~pHqecKKx WYHKnal K xx npoasBOAHNX ~o BToporo nopa~

xa BKJIIl~BT6JIDH0 npB paSJIBqHWX BHaqeaap.x HHA6KCOB. 

llpH no~roTo:sxe nporpauuw K pa6oTe nonD30BaTexm aeo6xo~o 

yKaS&!Dt ~ K§KHX BBaqeaal pa~§JIDHHX B 83HMY!8JIDHHX HH;ll8KCOB 

~OJIZHO 6HT» BHD0~8HO Ta6yJIBpOB8HB8, a TaKXe ]KaBaT» B USCCBB8 

NLSTEP (no~porpauua STDATA ) aaaqeHKH C;llBHra UO 

8BIMYT8JI»HOMY BH~8KCJ ~.B. 

B Baqaxe pa60!H nporp&UMH C BXO;l!HOI uarHBTBOI JI6B!W (JI6HT8 C 

pesyn»TaTau• pa60TH nporpauuw ST~ ) cqBTHB88!0ft 88DHCL 

"nacnopr Mln. Ecx1 no o.x6xe ycTaHOBXeHa Apyraa uarHKTH8H xeBTa, TO 

noc~e~eT C006.eHB8 nporpaMUY C apOCLGOI CM8HBf» BXO;l!Hym X8B!Yo 3a

T6M H8 BHXO;l!Hym uarHBTayll X8HTJ 8§UBCHB88TCH nuacnopr M!a, eCJIH HI 

Bel OTC]!C!B,f»T 88nBOB~ B npO!BBBOM c•yqae cqB!HB86TOH D8CDOPfB8H 

aanacL, noone qero nporpauua rotoBa K pa6oTe. llporpaMMa ~DUCT, 

acnonDays peayxDT&!H pa6o!w nporpauuw ST~ , opraaxayeT 

upoxa:se~eaBB WYHKnKI BecceJIH • •x npoaaBo~HHX no uetoAJ yuaoaeaHH 

KB8~p8!HOI Ml!p~ 88 C!POKJ 3!01 X8 M8!paqy. Peayn»t8TY pa60!& 

nporp&MM& ~CT 88UBCHB8nTCH B8 BHXO~m M&rBK!xym neBTy 

nporpauu&~ ITo OKOHq8BBB pa60!H nporp&UUH H8 BHXOABJD M&rBBTB~ 
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neHTy aanacwBaeTCfl "nacnopr Ml" c yxaaasaeM Te~ asaqeRII napa

ueTpoB aa~qz. llon~aoBaTenm npB &TOM npe~ocTa»naeTca BOSMO&HOCTa 

nR6o npepB8T~ cqeT, XB60 DpO~OXZHTD ero, 88~B HCX0~8 ~8BBH8 ~fl 

nporpaKMH c nouo~m nyn•ToBoro TeneTaiDa~ 

3.(1.). 06mee onacaaae nporpaMMH PR0DUCT 

B uaqane pa6oTN nporpaKMa PR~DUCT BNSNB88T DO~porp&MMY 

STDATA 

NCARD 

~nfl 88H8C6BBft BCXO~BHX SBaqeBKJ D8p&MeTpOB B M8CCBB 

Cne~eT OTM6THTD, qTo SHaqeBBH BCBX 8.118M6BTOB M8CCBB8 NCARD 

MOryT 6YTD B8M8H8BR 0 DOMO_.m DYXDTOBOrO TT 9BM C~C 1604-A. ~nR 

yCT8HOBKI B Tpe6yeuym TOqxy BXO~HOI B BNXO~BOI M8rHBTBHX XBHT BN-

SHBamrcfl nocne~OB8T6X~BO no~porp&KMN ~ADIN B L0AD0P • 

llocne STOrO nporpaMM8 npe~OCT8Bnfl8T DOX~SOB8Tenm BOSMOZBOCT~ 38~8T~ 

BCXO~BHe ~8BBH8 (BOMep CTpOKB M8TpB~, ~8T8 cqeTa). B cnyqae npo

~DnZBBaR cqeTa no nporpauue napaMeTpaM np~aO!cR TeKy.-e aHaqeBBa, 

xpaMJIIHecfl B "nacnopre Ml". 

no~porpauua SHIFT cny&~T ~ onpe~enesBH TeKy•ero asaqe-

HIIfl C~BBr8 SHneHHI BH,1t6KCOB nepeMBOZ88MHX cfi.B. B BX npOHSBO~HX. 

Ecna Bee suaqeBBft c~BBra acqepnaBH, TO nporpauua npexpa.aeT pa6oTy. 

B npOTBBBOM cxyqae BN8WB88TCH no~porpaMMa ~RMAR ~ 88Be

CeBBft B onep&TBBHJm D8MRTD 9BM 88DBC81 1 COOTBBTCTBymmzx 0~ B 

TBM ze SBaqeBBftM BH~eKCOB ~.B. H HOMepoB Hynel ~.B. npB paanzqHHX 

ssaqeBBHX apryueHTa. Tax, ~ o~oro oTpeaq BSMeBeBIUI apryMeHTa B 

onepaTBBBOI DaMflTB ~Dn&H8 Xp&BBT~R 2! 88DBC. 0 BXO~BOI M8rBBTBOI 

neaTH {~XIB8 88DBCB onpe~enfl8TCR B860pOM SB&qeBBI, KOTOpWe npo6era

O! pa~an~swe B 88BMY!8X~BWe BH,1t8KCW ~.B.). Ecxa ze H860p aB&qeBBI 
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HH~8KCOB T8KOB 1 qTo BX Be ~88TCfl DOM6CTBTD B nporpaKMe ST~RE 

B O.ltBY Ta6nBicy 1 TO BNSNB88TCR no;nnporp8MM8 LR!NGR, KOTOP8R 

06~e~HHR8T 38DHCB, COOTB8TCTBJ~8 0~ I TBM ze SHaqeHBRM apry

M6HT81H nouemaeT BX B COOTB8TCTBJmmzl M8CCBB. llonyqeHBH8 M8CCBBW 

(Ta6nKqW) 38HOCRTCR B n&MflTD 9BM ~nfl nocne~mmero nepeMHOZ8Kifl CTpOK 

T86XB~ C ~6.11DD nonyqeBBH Be06XO~IMNX KOM6BB8~BI ~.E. H BX npOBSBO~

BHX. B B8CTOR~el BepcHB nporp&MMN M8KCHW3X~B08 qzcno CTpOK CKOMDO

BOB8BBOI T86XH~ paBBO 100. 
llocne 38B8C8BBR B D8MRT~ M8CCHBOB 1 COOTBBTCTBYDmBX pasnzqBHM 

SH&qeBBRM B688BHCHMOI nepeMeHHOI ~ TBKymero 0Tp63K8 ee BSM6H8BHR, 

ynpa»nesze nepe~aeTca no;nnporpauue MULTPL • • 9Ta no~porpauua 

opr&HISyeT nepeYHOZ8HI8 CTPOK M8TPB~ nocne~OB8T8XDH0 ~ B08X SHa

qeBBI apryueBTa. B aaBHCHMOOTB oT auaqeBBI BenzquBH c~Bara ·~excoB 

Tpe6yeMH8 npOISB8~6RIR W~E. H BX npOHSBO~BHX OpraHHSyeTCR nB60 BS 

SX8M8BTOB O~HOI B TOI ze CTpOKB, XH60 HS aneMBBTOB, npHH8~X6Z8miX 

p&S.JIBqHNM CTpOK8M T86.11B~~ 

~ WOPMBPOB&BBR Tpe6yeuwx xou6asa~l ~.B. • ax npoaaBo~swx 

nocne~OB8T8.11DB0 BNSNB&DTCH no;nnporpaMMH CLINE , STLINB 

B P~AR • llo;nnporp&1018 CLINE ~OpMHpyeT T6Kyutd HOMep 

CTpOKB 1 CO~epZ&BBI CTPOKB M&!pB~ 88BOCHTCR B D8MRT~ no;nnporp&MMOI 

STLINE • fio~porp&MM8 PR$>AR yMBOZ88T T6KYIIJII CT po-

11 B8 ~pyrBI, BNqBCZRR B806XO~BMY8 npOB3Be~eBBH ~~B. H HX npOHSBO~-

BHXo lloxoporp&MM8 PRMATR BN8HB88TCR ~ ~OpYBpOB8HBfl BNXO~-

HOrO M8COBB8 nporp&MMH. llO OKOBq&BBB ~OpMBpOB8HKB BYXO.ltBOrO M8CCBB8 

BY8NB88TCR DOXDpOrp81018 WRITER ~ 88H606BBR ero B8 BNXO~

uym uarBBTHJD neBTy. UBKI pa6oT&, onacauBHI BHme, noBTopseTCR noc

.le~OB&Tenuo ~ Bcex suaqeJIBI apryuena sa TeKyJ!8M oTpeaxe. llooJie 

II 



aToro no~porpaMwa MULTPL nepexoM.r K cne.ztyDm;eMy r:< pemcy Ma-

weHOHHH apryMOHTS,H UHK1I pa60TN nporpaMMW TIOBTOpHBTCH, 

llo.ztnporpawwa SHIFT ~opuspyar Texy~e aaaqeaze c~Bsra no 

aouepaw nepewaoxaeuHX wyaxnzl Eeccena. 3aBepmH3 wopuspoBaHHe aanz

cel ~n o.ztHoro aaaqeaaa c.ztnzr:a, nporpawwa nepaxoAHT K cne~D~ 

nrraqeas!DI CA:BHra no HOllepau nepewnosaeM!fx: rl>YHRU1dt. 

no oxoaqaasu pa6oT~ nporpawwH aa BHXO.ztHJD uarHHTH~~ nanTy aa

TiilCLJBaerca "nacnopT !.,(]!" c yxasanue11 TBKY!IUIX aaaqenJdt napaueTpoB. 

Ec1Ii1 B npouecce pa60TLI nporpaYMLI BNXO~Heff warHHTHSH 1I8HT8 ORa

KeTCH aanonaeHHO~ .zto KoHna, nporpauua ocym;ecTBRflGr cueay warHHTHOI 

neHTH. Ha nynhTOBOM TT neqeTaeTCH coo6~enze c npocD6o~ cweHHTD BH

xo.ztHYD neHTy, nocne ~ero UHK1I pa6or~ nporpawv~ npo.zto~zaeTca. B 
nporp&MMe PR.®UCT T8KI8 llP8AYCMOTp8H8 B03MOXHOCTh ~1IH TIOHD-

30B8T81IH ynpaBHHTL pa6otoa nporpaww~ c nowo~D nyRLTOaoro TenaTa"na. 

B xaqecTBe np~epa B llpanoxeHHR ll npHBSASBa Ta6na~a c peaynLTaTaMa 

pa60TI:i nporpaliY:i PR.®UCT , 

4. .L!L.LJL.Jl...~JL.L!t2 

B OnBCSHHLIX BLimB nporpa~M8X ~JIH yBenzqeHHH IX 6HCTpO~elcrB•a 

BCO OD8P8UHB 06UeHa C M8rHHTHUIIII JIBHT!l.llll TIPOH8BO){HTCH ll (iytj}epHOM 

pe&BMe, KpOMe TOrO, npe~CUOTp8B8 MHHBMSBLHaH BNA&qe Ha neqaTL, 

D08BOJIBD~8H KOBTpOJIRpOBSTL pa6oTy nporp&MiiLie 

llporp&KMU BSDRC8HH B8 H8LIK6 ~RTRAN-53 

Cf6DAP -1 .ztJIH 811( C,Z{C 1604-A. 

B SBTOKO](e 

B aaRn~eB•e aBropu BupazamT rxy6oKJD 6naro~apnocTL B.~.Mopoay 

aa no~epZKy • zarepec x pa6oTe. 
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