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OB'bE,ll;l1HEHHhiH l1HCTJ1TYT H,li;EPHYX l1CCJIE,li;OBAHl1:A 

10 . 4221 

C.C.Jiaspos x/ 

COCTOHHHE H llEPCllEKTHBY 

PA38HTHH MATEMATHqECKOrO OBECnEqEHHH 38M 

neKUHH, npO'IHT8HH8H B IliKone "Qlf.Hllf no npHMeHeHHIO sneKTpOHHbiX 

Bbi'IHCnHTenbHhiX M8WHH B 38Jl8'18:t SKCnepHMeHTanbHOA <f>H3HKH 

r. AnywTa, KpbiM, CGCP, 5-19 MaH 1968r. 

x/ BU AH CCCP. 
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illHpOKOB BHBllpBHHB 8J1BKTpOHHbiX BhJlUICJlHTBJlhHbiX MBWHH B pa3JlJ.:IqHbiB 3BBHhSI 

¢H3J.:IqecKoro aKcnepHMeHTa 3a nocneaHHe roahl Bhl3Bano onpeaeneHHhlA HHTepec co 

CTOpOHhl ¢H3J.:IKOB-8KCnepHMBHT8TOpOB K BOnpocaM BhlqJ.:ICJ1J.:ITBJ1hHOA TBXHJ.:IKH J.:l npo

rpaMM!IpOB8HH10. nepCOHBJI ¢n3HqBCKHX J11160paTOpHA TipH noaroTOBKe 8KCnepnMeHTOB 

HJ1H o6pa60TKB 8KCnepHMBHT8J1hHblX ll8HHJ:;IX BblHJ')!(lleH ( B 6onhWHHCTBe cnyqaeB ca

MOCTOSITBllhHO) OCBSHBBTh TBXHHKY 38M H MBTOllbl pa60Tbl Ha BbJqlfCJ1HTeJ1bHbiX Ma

U1HH8Xo 

npn BCeM MHOroo6pa3HH M8TBpH8J18 KBK no C8MHM BbiqJ1CJ11ITBJ1hHbiM M8WHH8M 1 

TSK II DO BOnpocaM nporpaMM1IpOB8HHSI 1 E npouecce TSKOA pa60Thl B03HHK810T ~CTBCT

BBHHbiB TpyllHOCTH 1 CBSI38HHbie, rnaBHbiM o6pa30M 1 C orpaHHqeHHOCThlO J1HTepaTypb! 1 

paccq!ITBHHOH Ha ¢H31IK8-8KCnepHMBHT8TOJa IIJ1I1 Ha J1HU 1 38HI1M810WI1XCSI pa3BHTHBM 

MBTOll!IqecKIIX nonpocos 8KcnepHMBHTanhHOA ¢H3HKn. Ecnn yqecTh np!I aToM, qTo Me

TOllHKa HCn01lh30B8HIISI 38M B 8KCnepHMBHT8J1hHOfi ¢H31IKB 6b!CTpO COBBpWBHCTByeTCSI 1 

TO 6yaeT nOHSITBH HHTepec CO CTOpOHbl ¢ 13HqeCKHX IIHCTHTyTOB K JlBTHefi WKOJ1B 06'be

llHHeHHOrO HHCTHTyTa SlllBpHbiX HCCJ1Bll0B8.IHH - "npHMeHBHIIB 38M B 3aaaqax 8KCne

pHMeHT8J1hHOH ¢1I3HKH". 

WKona nposoa!Inacb Jla6opaTopHeti I·biqHcnHTenhHOA TBXHHKH n aBTOMaTH3aUHH 

OHHY! ( aHpeKTop - qneH-KoppecnoHaeHT J,H CCCP npo¢. M.r.MewepSIKoB) B r. Anyw

Te (KphiM) c 5 no 19 MaH 1968 rona. 

nporpaMMa WKOJlbl HapHllY C OCHOBOITOJ1ara10UIHMH BOnpocaMH BKJ110qana 

T8K)!(B liBKUHH DO HBKOTOpb!M KOHKf,BTHbiM COBpBMBHHb!M MBTOlliiK~M. llnH 

qTeHHSI liBKUHH 6blliH npHrnaWBHbl BBllYU!HO CTIBUHSJIHCTbl H3 06'bBllHHeHHoro HHCTIITy

Ta HllBpHbiX !IccnenosaHHA, HHCTHTYTOB cTpas-yqacTHHU OH HY!, a TaK)!(e KonnerH H3 

esponeAcKHX HccnenosaTenhCKHX ueHTpoB - UEPHa ( llisetl:uapHSI) H CaKne ( <PpaHuHsr). 

He HMesr B03MO)!(HOCTH ony6nHKoBaTh sech MaTepnan, peKTopaT illKOJibi noaroTo

BHn K H3llBHH10 OTllBllhHhie liBKUHH, COXpSHHB, B OCHOBHOM, HX B TOM BHllB 1 B KOTOpOM 

OHII 6hl1IH llpBllCTSBJJeHhl 8BTOp8MH. 

JlHU 1 IIHTepecylOU!HXCSI neKUHSIMH B f OJ1HOM o6'beMe 1 Mbl aapecyeM B 6H61IHOTeKy 

0YfHYf, rae HSXOllHTCSI nonHhiH c6opHHK npoqHTaHHbiX B WKOJ1B JJBKUHA: "npHMBHBHHe 

3BM B 3aaaqax 8Kcnep!IMeHT81IhHOA ¢R~H{H". 

PeKTop illKOllhi 

llOKTOp TeXHHqeCKHX HBYK 

L3AEY!HKY!H. 

OTrreqaTaHo MeToaoM KcepoKc-poTanpHKT c MaTepHanoB, nonroToBneHHhlX 

peKTOpDTOM illKOJlblo 



I. TpH nc~HMH · CI.1CTOM MaTeMaT . .1't!ecKoro 
o6ecne't!eJII.1H 

B MCTOp¥1»1 pa3BH ~Ntfl SJielt~~pOHHhiX B' i't!VlCJUITeJI:&HbiX Malll11H 

np11HHTO pa3JI11llaT:& TpH TIOKOJI8H11H. COOT38TCTBYIOin118 TIOKOJieHJilff 

MOXHO Bbi,ZJ;8JIJiiT:& H B pCl3B11THH 148T8M8TH''.8CKOrO oc5ecnetieHHfi 3TVIX 

MaWHH • .l(JIH Ka:JK,ZJ;Oro TIOKOJ18Hi'ifl MOJKHO TaK)Ke HaaBaT:& TJiiiU1lUible 

KJiaCCil 3a,ZJ;all Vl xapaKTepHhle TI]H18Mbl opraH1138Ul1Jil pa60Tbl Ha Ma

lllHHax. B Ta6JIHUe I np11Be,ZJ;eHa STa KJiaCCJiiWHKaUJilfl. KaK BCHKaH 

KJiaCCHWHKaUHH, OHa YCJIOBHa .. i),ZJ;HO TIOKOJI8HHe aapOJK,ZJ;aJIOC:& B ne

p:vtO,ZJ; paCUBeTa npe,ZJ;bl,ZtyiD,ero, IlCICTerreHHO rrpHXO)l;UJIO eMY Ha CMeHy 

H npo.n;onxano .n;epxaThCH .n;o rax nop, rroKa Be.n;ymHe 

ll03¥1UHH aaxBaTbiBaJIO CJie,ZJ;yrome3 llOKOJieHHe. ECJIJil, Hanp:vtMep, Bbl

\lJiiCJIHTeJI:&Hble aa,ZJ;al!H YK838Hhl .B Ta6JI¥1Ue KaK THUl1\lHbie ,ZJ;Jlfl nepBO

ro llOKOJieHHH, STO He 3Ha~T, qTQ OH¥1 nepeCT8JIH pewaT:&CH B 

SllOXY BTOpOrO H Tp8T:&ero TIOKOJieHH~. HanpOTHB, OHJil pewaJIVIC:& 

c50Jiee HHT8HCHBHO Jii C 60JI:&ill¥1M paaMaxOM, B JiiX peweHHH 6biJI ,ZJ;O

CTHrHyT pR,ZJ; ycneXOB H B03HHKnO MHOrO HOBbiX Vl,ZJ;e~, HO' OCHOBHOe 

BHHM8HHe H nporpaMMHCTOB, ~~ KOHCTPYKTOpOB MalllViH, Jd paapa60T

\l¥1KOB M8T8MaT¥1t16CKOrO 06ecneqeHHfl 6biJIO np.TdKOBaHO K ,ZJ;pyrHM 

THllaM a~aq, nepet!JdCJieHHblM B COOT~eTCTBYIOin8H py6pHKe. To ~e 

MOXHO CKaaaT:& H 0 JII060~ ,ZJ;pyro~ rpawe Ta6JIVIUil. 
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'I 

L 

TeM He ».esee t KWit,ZJ;OMY fiOKC .neHHlO CBOiiCTBeH CBOii OCOdblii ll.YX, 

HaKB~HBam~a OTneqaTOK HS. BCe CTOpOH~ HCll0.7I:D30BaHHH MaiDHH. 

2. ITep:aoe noBoneHHe - anoxa uamHHHhlX aa~KOB 

B aawH ,ZJ;HH no,ZJ; MaTeMaTHqecKHM o6ecneqeHHeM noHHMaiOT 

KounneKc nporpaMM, Hanpa:aJJeHHUX Ha o6nerqeHHe TPYll.a nporpaM-· 

MHCTa. C STO~ TQqKt·i apeHH.f~ nepBble aneKTpOHH~e M8WHHbl He HMe

.7IH HHK8KOrO MaTeMaTHqecKOrO o6ecneqeHHH. Ho MOlltHO BarnHHYT:D 

H8 STO H llO~lJ.pyroMy •. SneMeHT~, H3 KOTOpbi;>C .CTpOHJlHC:D M8WHH~,. 

damt ·cnoco6H~ BblnonHHT:D m~m» npocTe~mHe onel>aWtH - odaapyzHT» 

O,ZJ;HOBpeMeHH06 llOCTYIIJ18.IUie ,ZJ;Byx CHrHaJIOB Ha BXO,ZJ;e .. aneueHT8 HJlH 

llOCTYITJieHHe XOTH 6~ O,ZJ;HOrC H3 STHX c~rHaJIOB H T.n. Ha OCHOBe 

T8KHX SJleMeHTapHUX onepa~~~ B MaiDHHax y,ZJ;aJIOC:D peaJIH30B8T:D 

B~llOnHeHHe qeT~pex apHci>Me~HqeCKHX ,ZJ;eHCTBH~, HHOr,ZJ;a ,ZJ;8.Jite H.a.,ZJ; 

qHC.718MH c· nJiaBaiO~e~ 38llHTOK. EcnH yrO,ZJ;HO, aTO, MOJKHO C'tlHT8T:&: 

nepBH'tlH~M MaTeMaTHqecKHMCdecneqeHHeM, BCTpOeHH~M B KOHCTPYK-
.. 

umro MamHHs. 

llep:aoM paaHOBH~HOCT:&K MaTeMaTH'tl8CKOrO odecneqeHHH B CO

BpeMeHHOM cwblcne aToro c.nc:aa d~JIH CTaH~apTHble no,ZJ;nporpaMMbl. 

MawHHbl 6b1.7IH C03,ZJ;aHbl ,ZJ;Jifl pemeHHfl B~qf1CJIHT6.7I:&HUX aa,ZJ;aq H BHaqa

ne Ha HHX pemanHc:D no'tlTH ~cxnroqHTen:DHO TaKHe aa,ZJ;aqa. Tiep:able 

CTaH,ZJ;apTHh16 llO,ZJ;nporpaMMhi 'l8KJKe HOCZJIH Bli11HCJIHT6Jll)Hii~ xapaK

Tep. 8TO OblJIH nporpaMMbl nepeBO,ZJ;a qHCen H3 ,ZJ;8CHTH'tlHO~ CHCT6Mbl .. 
CllHCJieHHH, npHBbl'IHOlii qeJIO:EeKy, B ,ZJ;BOHqHyiO, B KOTOPOH pa60TaJia , 

' . 
MaiDHHa, nporpaMMhl BblqHCJleE HH aneMeHTapHbiX cl>YHKUHi1. qaCTO ·Ta- . 

KHe nporpaMl4bl 11BllaHBa.7IHC:&11 B llOCTOHHHYlO naMflT:& M8WlUibl, paCWH-. 

pan Hadop ee onepa~~. 9Tc aaaqHT, qTo KOHCTPYKTOPbl :vamHHbl 

xopowo noazua.nz :a TO npeME, qTo uaTeuaT.wqecKoe o6ecneqeHHe ... 
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HeoT:cewJiewaa npHHa.;n;JieJKHOCT:& SBM. 3aTeM noaBHJIMIC:& J1Q;Ltnpo:rpa.M:Mht· 

BBO;zta .H BhlBO,zta, des 1\0TOphlX BCI\t)pe He MOr yxe OOXO.ztHT:&Cfl HH . 

O;LtHH nporpaMMHCT, TaK KaK JIIDOaa npo:rpSMMa COCTaBJlffJiaC:& ;LtJifl. 

OOpaOOTI\Jd KaKHX-TO HCXO;LtHWC .ztaHHblX, KOTOphle BMe-c~a C CaMOit 

nporpaMMO~ HYlKHO 6blJIO BBO.ztHT:& B :MainHHy, H ,1tJIH llOJIYlleHHfl pe

ayJI:&TaTOB, KOTOpble HYJKHO 6blJIO BhlDO;ztHT:&, aaTpa qJ4BaH Ha 3TO· 

KaK WOJitHO MeH:&Ille qeJioBelleCKoro · ~~py,1ta H HpnoJI:&aya q,opwy npe,1t

CTaBJieHMa, HaH60Jiee y;n.o6Hyl0 ;ztJiff tl8JIOBeKa. 

· L(pyrHe .KJiaCCbl BhlqJ4CJU1T8Jl:&HhiX aa.;n;aq, ;IJ.Jlfl KOTOpblX COCTaB- . 

JIHJIHC:& paaHoo6paaHble cTaH;n.apTHblU no,nnporpa:MMbl, - aTo annpo

KCH~aanHa !l>YHKI.Vi£i, HHT~p~OJIHJ:(Hfl, aa,natiH JIHHe£iHO~ aJireOpbll 

peweHHe H8JIHH8fii:HbtX aJI:re6paH'tl8CKJ1X H TpaHcqeH;zt8HTHblX ypaBHe

HHi1 14 CHCTeW ypa:oHeHHfii:, Bbltn1CJ18JUI8 onpe,zteJieHHWC HHTerpaJIOB, 

llHCJI8HH08 pellleHHe 06biKHOB8HHbtX ;~Ht}}g)epeHI.J;lllaJI:&HWC Y,PaBH8HHli, 

BblliHCJ18HHe Cller(HaJI:&HblX ~YHKUHfi, OThlCKaHHe 3KCTpeMyMOB @yHKU~~ 

O,ztHO~ H MHOrrfX nepeMeHHhiX, 06pa()OTI\a CTaTJtiCTH'lleCKIDC ,ztaHHblX, 

liO;LteJIHpOBaHHe Ha MamHHe cnyqaJiHhlX BeJIHtmH H npoqeCCOB. 

llOKa llHCJIO CTaH,ItapTHbiX ITO.ztjlpO:rpaMM 6biJIO HeBeJIHKO, OHH 

paaMeU4aJn1C:& Ka.JK;rtaa Ha c:soeu :uec·re B onepaTMIBHO£i nauaTiti. MecTo, 

He 3aHfiT08 CTaH.ztapTHhiMH no;n.npor)RMMW.UI 14 3aHflTOe no;n.nporpaM

MaMH, He HylKHhiMm B .ztaHHOiii 3a;D;atl13, OCT8J3aJIOC:& B pacnopaJKeHHH 

nporp8.l4M1tiCTa. Ho CKOpO ITO;rtnporp.iMM CTaJIO TaK MHOro, liTO yrAe . 
HeJI:&3ff OhiJIO .l{Jlfl Kaxt;LtO~ 1ti3 HHX, B:l16paT:& OBOe llOCTOHHH08 M8CTO, 

;rta H paa6pOCa.HHOCT:& lt1X ITO BCefii: :mepaTHBHOH naMffTH npHllHHffJia 

Hey.zto6cTBa. Ha.;n;o 6uno HaytiHT:&ca .ztBH:raT:& no;rtnporpaMMhl c 

148 CTa Ha Me CTO •. · 

EcJIPI nporpaMMa HanHcaHa B )actieTe Ha TO, liTO ee nep:saa 

(no MSCTy,· He 06ff3aTeJI:&HO llO·~O}ff.ztKY BhiiTOJIH8H1tifl) KOMaH;zta 

no:uemaeTCfl B Hllei-11\8· c a,npecou •:::t.' .ztJIHHa no;ztnporpa.MMI:il PaBHa e ' 

... 6 -



To ;ztJifl nepeMell{eHm;: ee Ha ;npyroe MecTo c Ha'tlaJI:&H.I:U4 a;npe cm.a .1> 

aeo6xo;n;HMO :ace a,z1;peca :a 1\0:MaH~cx no,nnporpaMMbl .1.13 ;ztHanaaoHa 

a-:-a+ e -1.. .l.13M6HHT:& Ha BeJIHl;.HHY £-a. . TaKoe npeo6paa o-

BaHHe no;nnporpaMMbl npH ee nepe~emeHHH Ha3blEaeTCH HaCTpO~KO~ 

ITO 148CTy. 9Ty HaCTpO~Ky H8Tpy;n;EO c;n;eJiaT:& BpyqHyiO, HO' TOr,D;a 

npeo6paaOBaHHY10 llO,D;nporpaMMY H8;l(O EHOB:& nepwopHpOBaT:& H BEO;l(HT:& 

B ManiHHY. qT06bl MeXaHl13HpOB8T:& aTy pa60TY, 6HJIH C0.3,D;aHbl KOM- · 

llHJIHpyiO~He H HHTepnpeTHpyromHe CHCT8Mbl .l.1CllOJI:&30BaHHH CTaH,D;apT~ 

HblX llO,D;nporpaMM, xpaHHII{HXCH BO BHemHe~ naMHTH MaWHHbl HJIH 

,11;a~e - Ha nepwoKapTax. 

B CJiyqae KOMllHJIHUHH llO,D;nporpaMMbl O;l(HOKpaTHO BBO,D;HJIHC:& E 

OnepaTHBHYIO llaMflT:& H HaCTpaHESJIHC:& Ha TO M8CT0 1 Ky,na OHH no

na;n;aJIH~ 

B peaKUe HHTepnpeTa~H llO,D;rrporpaMMa Eb13blBSJiaC:& H HaCTp~H- . 

BaJiaC:& no M6CTY K~bl~ paa, KOr~a OCHOBHaH ·nporpaMMS ;l(OJIXHa 

6iiJia K He~ o6paTHT:&ca ( ecJIH TOJI:&Ico aTa no,D;nporpaMMa He coxpa

HHJiac:& B npHrO;l(HOM ;n;JIH l1CllOJI:&30BaHHH Bl1,11;6 OT npe;n;bl;n;y~ero· 

o6pa~e~HH K He~). ~HTepnpeTaUHH- 6oJiee 06~11~ pe~l1M, noa:ao

JIHIOinH~ 6oJiee SKOHOMHO 1tlCIIOJI:&30BaT:& MeCTO B lla.MHTH. MO~HO 

orpaHH\lHT:&CH yqacTKOM orrepaTHBH)H ITaMHTH, ;l(OCTSTO~iblM ;zJ;JIH pas• 

uemeHHH Hal160JI:&me~ ueno'l.lKH no;n;n}orpa.MM, o6pamarommcca O,D;Ha K 

,11;pyro~ (pa6oTa~mc napaJIJieJI:&Ho). EcJI11 no;n;nporpaMMbl pa6oTaiOT 

nocJie;n;o:aaTeJI:&HO, OHH :a peJit:r.1Me ~uTeprrpeTaiJ,HH MoryT pacnoJia

raT:&ca Ha O,D;HOM H TOM ~e MecTe. KoHe\lHO, 3KOHOMHH M8CTa ,11;0-

CTHraeTCfl, · KSK STO THITHqHo ;l(Jifl :IporpaMMl!IpOBaHHfl, U8H0£1 38TpaT 

:apeMeHH - B ,D;aHHOM CJiyqae, Bp8M13Hl1 Ha llOBTOpHbla Bbl30B .l.1 

HaCTPO~KY llO,D;nporpa.MM. 

}{OMllHJUipyJOmHe l1 k'IHTepnpeTH])YIOmHe CHCT8Mb1 ll03BOJIHJIH ,11;0-

EOJI:&HO JierKO EKJIIOllaT:& B nporpaMJ,cy' He TOJI:&ICO CTaH,D;apTHble flO,D;

nporpaMMbl, HO H JII06b1e KYCKH nporpaMMhl, HallHCaHHble JII06hlY npo

rpaMMHCTOM B CTaH,D;apTHO~ ;l(Jifl ,D;~IHO~ CHCT6Mbl WOp~e. 
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KpoMe HaCTpOMKH no MeCTJ, CHCTeM~ HCnOH»30BaHHfl CTaH~apT

H@X llO~nporpaMU ll03BO~fl~H B H6KOT0p@X c~yqaax ocymeCTBHflTb 

HaCTpOMKy no napaMeTpaM. nna npHMepa paCCMOTpHM CTaH~apTHYID 

no~npo.rpaMuy pemeama cmcTeMbl nmaeitHbiX aJire6pamqecK:wt ypa:aHe

HH~. HeKOTOpble 8Jtpeca STO~ no~nporpaMMbl ~aBHCHT OT nopH~Ka 

Cl'ICTeM~ H. OT Haqa~»HOrO 8Jtpeca M8TPMlf.Ui K03~HW1aHTOB (a TaK

~e, B03MOEHO, oT HaqanDHoro a~peca Maccm:aa c~o6o~HbiX llneHoB 

m Maccm:aa- rpynnbl aqeeK,- OTBe~eaaoro ~na pasuemeHza pemeHma 

Cl'ICTeMbl nocne ero OTbiCKaHma). llepeqHcJieHHble :aenl'l~Hbl Has~:aa

IDTCH napaMeTpaMH ~aHHO~ no~nporpaMMbl, a Bblqzcneaze z no~c~a

HOBita Ha HYlKHoe MecTo _a~peco:a, sa:azcamzx oT aTHX napaMeTpo:a, 

HOCHT H83B8HH8 HaCTpOMitH no~nporpaMMbl no napaMeTpaM. qaCTO 

HaCTpO.tiKa no napaMeTpaM ·ocyme C·l'BHfiaTCfl BHYTPH CaMOH no,nnpo-
. 

rpaMMbl, HO HeKOTOpble o6mHe np~8Mbl ~aKO~ HaOTPOHKH MoryT 6hlTb 

peanzao:aaHbl H npH o6pameHH~ K no~nporpaMMe, TO eoT:& :so :apeMH 

1\0MllHHfiiJ;Hitl HHH HHTepnpeTaiJ;HH t TOr~a OHH CTaHOBHTCH npHHSJt

~e~HOCT»ro COOTBeTCTByrometi CHCreMbl. 

CTClH;ztapT~ble no;zfnporpaMMbl H CHCTeM'EI HX HCllOJI»30BaHNIH, 

po~z:aumeca H~ nep:sma aTane paaBHTHH MaTeMaTmqecKoro o6ecne

qeHma, He yTpaTHJI:v.t CBOero 3H8 tl8HHH ~0 CNIX nop, Ill 6b1HO 6bi 60JI:&

l.ll0~ OWH6KOH npH C03~aHilH nro60d COBpeMeHHO~ CHCT8Mbl nporpaMMH-
#,I 

po:aaHHH He Y'U1T~BaT:& Heo6xo,JtH:w~ocTH zcnon»ao:aaHH.fi 6H6nwtoTeKH 

cTaH~apTH~x no~rrporpaMM. 

CocTaBJieHHe cTaH;ztapTHbiX :Io;ztnporpaMM, ItaK v.; :ace nporpaM

MHpo:aaane, B8J10CD BHaqaJie HCKJllO'liHTeJll)HO B ManiHHHOM Ji3~Ke. I1po

rpaMMHpOBaHNie 6biJIO HOBbiM H ;ztO:~OJI:&HO YBJie.KaTeJI:&HblM 3aH.fiTHeM.t 

CBOero po~a HCKYCCTBOM. IlporpaMMHCTOB Ha nepBbiX nopax Tpe6o

lkU40C:& He .oqeH:& MHOrqt H VIMl-1 OC)blllliO CTaHOBHJIHC:& ~O.BOH»HO Kl38-

JIHqJiliU1pOB8HHbi8 MaTeMaTHKH • 0B.iia,n;eT:& TOHKOCTHMH nporpaMMilpOBaHHH · 
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:B MamHHHOY flSbtKe ;zpia HHX He npe;ztC'raBJUlJlO 60Jl:DDIOrO Tpy,zta. 

COC'raBJ16HHe KaK MO~HO donee' KOPOTKHX H 6~CTpO paCSOT~~HX 

nporpat~M BbtSbtBaHo cnopTZBHbtH aaapT. E;ztHHCTBeuao~ ;ztoca;ztHo~ 

Be~:&lO .6blHO T0 1 liTO uamHHHbte KOI4aH;ztbt TpeCSoBaHOC:& llHCa'r:& B TOM 

BH;zte, B KaKOU 9HH ;ztOnEHbt 6btlt~ nona;ztaT:& Ha perHCTp KOMaH;zt, 

Hanpzuep, 

00! !706 3425 7730 (I) 

(l{Wite STa aanHC:& flBJlfleTCfl COt<p~eHHeM HCTHHHOrO BH;zta KO:MaB~bl 1 

npe;ztCTaBJlfliD~e~ COCSO~ TaKyiD fllCJle;ztOBaTeX:&HOCT:& HyHe~ H 6,1.\HHHU: 

000 
OIO 

000 OOI 00! 
IOI· III · III 

III 000 IIO OII 
OII 000 ). 

IOO 

HanHC8.HHafl KOMaH;zta flBJifli3TCH 14amHHBbU4 SKBHBaJieHTOM 

cpOplqXbt, KOTOpaH B 06btliHI:DC UtiTeMaTHt{eCKHX 060aHalleHHHX HMeeT, 

(2) 

e CJIH 1 pacnpe].\eJXHH naMflT:&, nporpaMMHCT OTBeJI ,1.\Jifl BeJI.WliHHbt CL 

aqe.:LtKy c a;ztpeOOM I706, ,n;JIH ~~ - Hlle~KY 3425 H ,1l;Jifl X -

aqe'tKy 7730. EcTeCTBeHHO, liTI) nporpaMMHCTY XOTeJIOC]) dbl KOMaH:_ 

~y (I) DHCaT:& B npHBblliBOM Bn~e (2) 1 HJ1H 1 Ha Xy;zto~ KOH6U 1 

+aBx , .(2') . 

COXpaHHfi npHHHTyiO B MainHHe llOCJle):tOBaTelt:&~OCT:& S~HCH aHaKa 

onepaqHH ( +), onepau,n;oB ( a u B ) H peayH:&TaTa onepa~m (-:l::.). 

llo;ztaBnaro~ee CSon:&mHHCTBO TaK H cTaJio.nocTynaT~. MamHHHbte 

KOMSH;ztbl OHK aanHCblBa~IH :B :BH,1l;O (2) H1ni (2 '), aaTeM COCTaBJlfiltH 

Ta6XHizy pacnpe,n;eJieHHfi naMHTH.~ KOTOpaH BllrXH;zteJia Ta.K: 

a, I706 • 
B 3425 
X. 7730 

•••• 
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Ilocne aToro nepeKo;n;MpOBKa nporpaMMbt It EVJ.;n;y (I) cTaao:svs.nac;r, 

'qMCTO MeXaHHtle CKOlfi paOOTOlfi H Mi)r1Ia OblT:& nopyt~eHa Jia6op~HTY. 

HaH6onee coo6pasMTeJI»Hble nporpaMMHCTbi noHHJU1, ~To sTy pa6oTy 

ObiCTpee H aKKypaTHee Jia6opaHTa MO~eT BblllOJIHHT:& CaMa MainHHa. 

TaK po;n;HJIHC:& HSblltH CHMB03IHtleCKI)rO ItO,l\HpOBaHHH - Hac5op npaB:v.£11, 

TOtiHO perJiaMeHTHpOBaBIDHX SaiiJr1C:~ MainHHHhiX KOM8H,l\ B BH,l\e ( 2) 

HJIH (2 ') 1 H 118BTOit0,1.\bl I :P1 
- nporpaMMbl, OCyll\eCTBJIHIOli.\He nepe

BO,l\ C fiSbiita CHMJ30JIHtleCKOrO ItO,l\l'IpOBaHVJ.fl B MainHHHblit HSbiK, TO 

eCT:& B !i>OPMY (I), C flOMOI!U)lO Ta(53Il1I4bl (3). Ha&KH CHW30.1IHtlec

I(OrO KO,l\HpOBaHHH OCTaBaJIJ.1C:b :UailHHHblMH fl3IlliaMJ.1 1 HO C J.1CII01I:&-

30BaHHeM 6ytmeHHhtX ooo·aaat~eH:kd1: 8,1.\peco:a BMecTo I4Hcl)po:abrx:. CmM

BOJI I: I B Ha3BaHJ.1H aBTOKO,l\a IIOjttlepKHBaJI BSal1MOO,l\HOSHaliHOe 

COOTB6TCTBVJ.e M6~.l\Y KOM8H,l\aMH B HSblKe CHMBOJIHtleCKOrO KO,l\~po

BaHHH H B MainHHHOM flSblKe. 

· Zlanee 6wxo saMet~eHo, liTO liO,l\aBJIHIOli.\ee 6oJI:&mHHCTBO npo-

rpaMu COCTaB3IHeTCH C HCIIOJI:&SO:HWVJ.eM H6001I:&WOrO tiHC3Ia npaBHJI, . 

rapSHTHpyiO~HX ,1.\llfl STIDc nporpaMJ4 npJtieM3I6MOe KatleCTBO nporpaM

MHpOBaHHfl. TaK, a·anpvs.Mep, .1-(JIH :i~bttiHCJieHHlfi no cl)opuyne 

v=axx rc/:l (4) 

JIIOOOlfi nporpaMMHCT Hanvs.meT (,1.\JIH TpeXa,l\peCHOlfi MBmHHbl) TPH 

KOMSH,'ZU:ll 

.~= Z+"tf 
(5) 

Ho T6 E:e TpH KOM8H.l(bl MOlKe·~ COCTaBHT:& Jti aBTOKO;n;, eCJIH 

ero .1-(0llOJIHHT:& HeKOTOPblMH HOBblMJ~ pas.neJiaMH, ycTaHaBJIHBaiDli.\HMH 

IIOpH;n;OK ;n;elfiCTBHlfi B fl>OpMyJiax TVJ.;Ia · ( 4) H BbtlU1CblBaiOU411MH llOCJie;n;O-

. BaTeJI:&HOCT:& MainHHHbiX KOMaH,2l; 1 pt~aJIN13YIOIIJ,HX 3TH ,1.\6iiiCTBHH. J{pyrvs.e 

,1.\0fl01IB11T61I:&H~e pas;n;e1Ibl aBTOKO;ZJ;oi MOr1IVJ. BK1IIO~aT:b B nporpaMMY 

KOMaH;n;bi, o6ecnetiHBaJOll\Jtie :a Hy~HJ:nt: cnyqaax pasBeTBJieHHe Bblt~Hc-
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nHTeX»aoro npoqecca, ~HKnzqecKoe noBTopeame yqacTKOB nporpau

YH H ~pyrme Be~H, B~TeKa~~He yze Be H3 OC066HHOCTel NamHHS, 

a ma CTPYKTYPH a~a~. PaayMaeTcH, B HaHK, npe~Haaaat~eHHH~ 

~nfl OllHCSHHfl a~aq, ~ORJKHS 6::.tT:& npH STOY BKRIOtJeHH cpe,ztCTBa, 

yKaaHBaiOmze Ha He06XO,ltHMOCT:& paaBeTBHeHHfl HHH aa~HKnHBaHHfl 

npouecca, Ha Bee TO, tJTO ,1tOR:ItH01 B lCOHetJHOU CtJeTe, BO£iTH :S . · 

USWHBHYIO nporpaMuy. 

TaK nocTeneuuo aBTOKO,ztH yTpaTmnm npmcTaBKY "I:In, ,a.ruc 

:SXO,ltHHe HaHKH cTanH ae· qzc'lo MamHHHWH, a uammauo-opmeHTmpo- 1 · 

. Ba.HHwm. MaWHHHaa: opmeHTHpoBaHHOCT:& o~uatrae:r ,, . tJTO :B 

I. OCHOBe STJX HSHKO:B npO,ztOREMCL ne&aT:& CHCTeMa KOMaH.lt K8KO~-JIH60 

KOHKpeTHO~ :BblllHCJU1T6R:&HOiii M8n:M1HH • .. i 

,' 

~ 

i 
. I 

I; 
I 

I: 

·11 
·. l1 

'· 

TaKmu odpaaoM, nep:soe nCI~oneame cmcTeM MaTeMaTHtJecKoro 

06ecnetJeHHH 6HJIO T6CHO CBH38EO C nporpaMMHpOBaHHeM Ha fl3MK6 

MamHHH. B. CJIJ.JIY OC06eHHOCTeft1 1¥ 8WHHBhiX fl3HKOB 1 ,ztaJieKHX OT Tpa- ·. 

~HUBOBHO« CHMBOJIJIJ.KH, H B CBfl3H C Tpy,ztOeMKOCT:&IO cauoro npo

~ecca nporpaMMHpOBaHHH pe.ztKYE nporpaMMY y,zta:sanoc:& aanmcaT:& 

6ea OmH6KH. 0mH6KH llOflBJIHJIJIJ.C:& H B peayJI:&TaTe npOCThiX OllHCOK 

H ueupa:sHn:&uoa nepwopaumm nporpauu, m noToMy, tJTo·nporpauumcT 

llHCSJI Be Te KOMaH,ltbl, KOTOp~e OH XOTeJI HanHCST:&, TO 6CT:& Be 

COOTBeTCTBYID~He BH6paHHOM,y HM anropHTMY - M6TO,zty pemeHHfl . . 

a~atJH, H llOTOMY, tJTO CaM Bb16.PaHHbiA M6T(),1t He COOTBeTCT:B01H1JI 

nocTa:sneuao~ a~aqe, ue )taBaJI ee pemeama:. Bee · . omH6KH 

Ha,ltO 6HJIO HaiTH H JIJ.CnpaBHT:&. :3Ta pa60Ta H83blBM8C:& OTJia,ltKOi . 

nporpa.Mu. qac~o aa OTJI~Ky. yx1),1tHRO 6on:&me :speueam,. lieu ua 

pemeume aa.ztatJH no OTJiaJJteHHO~ nporpauue. 

O'rJISltKY o6blqao :sen cau nporpaMMHCT aa nyJI:&TOM MamHHbl. 

llpHUeHHJIJIJ.C:& CHe,1tyiO~He OCHOBHHE, npH6Mbl OTJI8,1tKH • B.biilOJIHSIJiaC:& 

.. 
i 

·----~ -- I 

qacT:& nporpBllw ,1tO Toro :uecTa~, r.zte no,ltoape:aanoc:& ."noa.:sneame omH6KK.j · 
' ' - . ------· 

;npocuaTpHBaioc:&CO~ep~~MOe', ~-. HeKOTOpWC HtJeeK naYHTH. Bhl~OJI- ~ 
I, 

·, - II -
!' , \ 

+------·-·--·---· ' 
';_ 
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HHJiac:&. llaCT:& nporpaMMU B O,II;HOTHKTHOM pelli:HM6, npK 3TOM Ha,n;O 6H- .. 

JIO CJie,II;HTlt 3a CO,n;epXH:W:.Ul perHc~:pOB MamKHH(apHcpMeTHll6CKHX, . pe

rHCTpa H Cli6TllHKa. KOMaH,n;)nOCJI6 KaX,II;Oit BHIIOJIH6HHO:a KOMa.H,II;hl. 

BKJiirqaJICH OCTaHOB IIO 3aiiHCH B J[ll6ViKy, CO,n;epJB:HMOe KOTOpOM B 

nponecce pa6oTa. nporp8.1!MDI OTJiu·qaJioc:& oT · Toro, liTO oxH,n;aJI npor

pa.wmcT. OTnet~aTLIBaJioc:& ·co.n;epzm.me rpynnhl st~eex (uaccHBa 'tiH-

ceJI HJIH '!_a.c_!H nporpa.wbl)'. ________ ""------ _. __ 

llOC1I6,ltHH~ npHeM Ob11I Ha.HOO,ree aillqJ6KTHBHblM t TaK KaK OH II0-

3B01IHJI npocne.ztHT:& cocTOHHHe :s'ce i1 nporpaMMhl H1IH Halidonee cyme

CTBeHHOi1 ee llaCTH B KpHTH'ti6CKHt MOM6HT ee padOTbl. Ho H OH 

Tpe6oBaJI 601I:&mHX aaTpaT MalllHHHCtrO BpeMeHH, TaK KaK npe.ztBapK

T61I:&HO Ha,ztO OblJIO HamynaT:& STOT MOM6HT, aacTaBHT:& nporpaMMY 

npopa60TaT:& ;11;0 3TOro COCTOHHHH, MOJiteT ObiT:&,C D;6JIW4 pH.ztOM npo

MeJityTO'lHbiX OCT8.HOBOB, IIO.ztrOTOBl'~T:& IIellaT:& (BB6CTH HJIH B:biSBaT:&.· 

nporpaul4y nellaTH, HaopaT:& Ha nJ·JI:&Te napaueTpbi nellaTH - .nHana

aoH a.ztpeCOB H yKaaaHHe- liTO nettaTaT:& - llHCJia H1IH KOM8.H;1J;bl) • 

• npyr~e M6TO,ltbl OTJia;D;KH 6biJIH e~e 60Jiee paCTO~TeJI:&HblMH. 3a 

:speMfi pas;n;yMHil H MaH.ftiiiYJiflD;Hti nporpaMMHCTa sa IIYJI:&TOM MalllHHa, 

;n;allte He O't16H:& 6biCTp0;1J;6i1CTBYIO~aE, ycneJia 6bi BbliiOJIHHT:& COTHH 

THCfill 1 6CJIH He MHJIJIHOHbl KOM8.H.zt, flCHO, qTQ ~TY pa60TY H606XO-
,_. 

;11;HMO MeXaHM13HPOBaT:& H YCKOPHT:&. 

BbiJIH COS;D;a.HII paaJIHqHue nporpa.MMII OTJia.;ltKH. 8TH nporpa:MMH. 

HCIIOJI:&aOBaJm npeHMy~eCTB6HHO pmitHM npOKPYT~~~ npH KOTOPOM · . 
......--------------~ . 

KOMB.H;D;N H3BJI6Ka.JIHO:& H3 nporpaMUbl B TOM IIOpH.ztKe, B KaKO:M OHH 

.ztOJIJitHN 6NJIH BNIIOJIHfiT:&CH, HCC116)(0Ba1IOC:& C0;1J;epJitHMOe OIIepaH;1l;OB 

(HtieeK, yKaaaHHbiX B a,ztpecax KOUaH.ztbi) H peayJl:&TaT BWIOJIH6HHfi 

KOMaH;1J;bl, · Ko:ropua aacbiJiaJrca :a Tpe6yeMyro aqeaKy, nocne 

qero aaqHHaJICH TaKOM Jlte aHaJ'IH3 oqepe;1J;HO~ KOMaH;1l;bl. Bcfi STa 

riHWOpMaD;Hfi - a;n;pec BblilOJIHfi6MOit KOMaH,ltbl H caMa KOMaH.zta, SHaqe

HHfi onepa.H.ztO.B H peayJI:&TaTa - nuqaTa..nac:o no xo;n;y npOKPYTKH. 

B CioJiee SKOHOMHNX pelltHM8X neqa~~aJiaC:& JIHm:& qacT:& HH~OpMS!UiH; 
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aanpi1Mep, ~peca nepexo;l(o:s, llCTpeqaBmrucc.fi :s npo~pB.MMe. }lpyrHe 

BapHaHTbi OTJia;n;otiHbiX nporpaMM npe~ycMaTpkiBa1IH opraaTiiaaUHIO :s 

OT1I8.lltJiiBaeMOH nporpaMMe KOHTP01I:&HbiX TO'lleK. 0T TOqK¥1 ,no TOqitJii 

nporpaMMa BhlllOJIHHJiaC:& B 06bJG:t:OM pelKJiiMe, TO e CT:& 6ea llOTep:& 

BpeMeHJii Ha KOHTpOJI:&. B I\OHTpC11I:&HOH TOqKe MOI'Jia ClhiT:& OTIT6'lla

T8Ha HH!lJOpMaUJii.fi 0 COCTOflHJiiJii·r:porpaMMbl1 3~aHH8J1 B llJI8.He 

KOHTpOJifl 1 BI:lllOJIHeHa K8I\8fl-JIJiiC:o rpynna KOMaH,n 1 He npe,nyCMOTpeH

HbiX B OCHOBHOH nporpaMMe 1 JliJI~. ;n;ailte BKJIIOqeH peJKJiilvl npOKPYTKJii 

;11;0 CJie,nyiOll\e~ KOHTpOJI:&HOt:i TO'U:Jii. PaCTIOJlOJKeHJiie KOHTpOJI:&HbiX 

ToqeK ki TI1I8H OTJI~Kki 3~aeT r.porpaMMJiiCT. Pa60TO~ OTJl~Ol!HblX 

nporpaMM MOJKHO 6biJIO ynpaBJlflT:E C nyJI:&Ta, BKJIIOlla.fi JliJUi OTKJIIOl!a.fi 

BhlllOJIH6Hkie onepaUi1H KOHTpOJI.fi. 

Haki60Jiee co:aepmeHHhie 9TJ::~ol!Hhle nporpaMMI:l noa:sonHJIJii aaa

l!JiiTeJI:&HO coKpaTi1T:& noTepJii :speMeHVI aa OTJia~Iiy. O;n;IiaKo KOHTpon:& 

COITpOBOJK;l(aJICH 1 KaK npaBkiJIO, IJeqaT:&IO o6mTiipHOi1 ki36I:lTOl!HOi1 i1H<lJOp

M8Ui1Jii1 TaK KaK IIporpaMMJiiCTy· 'lpy;n;HO 6hiJIO npe.z!;YCMOTpeT:& 1 r,ne 

Jli 'liTO HMeHHO TIOTpe6yeTCfl OTTI€lla1'aT:& ;l(JI.fi BI:lfiBJieHHff OmH6KH 1 

;l(aJKe KOI',1(8 OH npVIMepHO 3Ha1l, B 'lleM OHa npOflBJlfleTCfl. MHOI'Jiie 

nporpaMMJiiCThl OTlt.83biBaJikiC:& OT npli:lMeHeHHH OTJl~O'l!HblX nporpaMM, 
~ 

HaCTaHB8n Ha npe;n;OCTaBJI8HJiili:l :V. M B03MOJKHOCTJ1i CaM¥IM llOCH,1(6T:& 

aa nyJI:&TOM, aa6Jiro;n;aH aa pa6o'loti: c:soeiri nporpaMMhi. 

~X MOJKHO 1l6I'KO ITOHflT:&. 2a rryJI:&TOM nporpaMMJiiCT Be,neT OT

Jia;zJ;KY aKTHBH0 1 BI:lflCHflff TO, ll'IO ero ,ne~CTBJiiTe1I:&HO JliHTepecyeT 

B ,naHHbiH MOMeHT 1 'nnaHTiipyH OTJJ 8.1(Ky Ha OCHOBe TIOJiyllaeMUX CBe

,neHHki.. EoJiee Toro, caM npouecc o6meHJiiff co c:soen nporpaMMon, 

' Ha6Jiro;l(eHMe aa ee iKH3H:&ro ;l(OCTa:snHeT Macey :sne'llaTneHJii~, He 

BCei';l(a npVIffTHbiX ( 11BOT DlJifina-'I 0! 11 - TJiiiUi'l!Hafl . peaKUJiifl Ha 06_Ha

pyEeHHYIO OWJ1i6Ky) 1 HO Bcer~a EOJIHYIOll\JiiX. TiporpaMMJiiCTa OXBaThlBaeT 

aaapT, OH Hcnpa:snfleT o,nay om~6Ky (~enafl npvt aTOM HOByro), ,npy

rym, nuTaflc:& aacTaBHT:& nporpaMMY aaKoHeu-To pa6oTaT:& npa:sH1I:&HO• 
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0TJI8.l{lt8 38 nyJI:&TOM - STO O~HO £13 CaMWC CIM0Ul10H8Jl:&HO H8Cblll4eH-

1ibOC aaHHTltltt, Tpe6yiOll{ee OT nporpaMMHCTa M8KC11M8Jl:&HO~ BHHMaTeJI:&

HOCTH, eoo6pa3HTeJI:bliOeTH, 6biCTJIO~ peaKI.I;HH. ZJ:aJieKO He K~bl~ 

nporpaMMVleT 06Jia,n;aeT Tpe6yeMbJJ.Ht KatteeTB8M.vi, liT06bi 6biCTpO 

~06HB8T:beH yenexa·B OTJia..ztKe. 

B pa6oTy Ha MalliHHax BOBJiei~aJioe:o· Bee 60JI:D1Ue JIHU, ;n;aJieKVIX 

OT MaTeMaTHKVI. MalliHHbi Haxo;n;HJU1 Bee 6oJiee paaHoo6paaHoe npvt-

MeHeH¥Ie, enpoc Ha HVIX 06rOHHJI })OCT HX BimYCKa. ManrnHHOe· 

BpeMH CT83IO· U6Hl1T:bCfl ~OpOlite. BoJI:&lliHHeTBO M8ll!HH ItleUOJI:&30B8JIOC:b 

KpyrJIOCYTOliHO, a 38HHM8T:DCfi OTJia,ZJ;KOW no HO'li8M corJiai1181I14C:& 

JIHm:b HeMHOrHe aHTyavtaCTbi. Ha.n;o 6biJIO Haxo;n;wT:o ;n;pyr11e npHeMbl 

nporpa.MMHpoBaHNIH, o6JierqaiOu.uae aToT npou;ecc, yMeH:&malOll{I4e :Be

poHTHOCT:& 0111l160K B nporpaMMaX, l1 ,n;pyrltle M6TO~hl opraHli38I.I;.vil1 

pa60Tbi Ha MalUVIHax. Coa;n;aH:V'Ie T8lel1X llpiiieMO:O il ~;eTO~OB 03H'8li8JIO 

llpTIIXO,ll; BTOporo llOKOJICB;HI CVIeTei~ M8T6M8Tl1'lie CKOrO 06ecnelleHHfi • 

3. BTopoe noKoJieHMe - anoxa aJirop~~!.mqecKI1X H3hlKOB 

8TO llOitOJieHvte npOHVIKHYTO ;J;yXOM KOJIJI8KTHBHO~ pa60Tbi Ha 

MaillHHax. MaT6M8TI1I\Vl, 6e3 KOTOp::DC Ha nepBbiX nopax Tpy;n;HO 6biJlO 

6LI 060~TitlC:&, H8'li8Jil1 pemaT:& 38,ll;;:l.lil1 eOBMeCTHO C 3KOHOMl1CT8Mli1, . . 

6HOJIOr8MI1, JIVIHrBHCT8Ml1 11 npe;n;c'r8Bl1T6JIHMH- ;n;pyr:tJIX C.Il6Ul18JI:&HOC-

Te~, npe~;n;e ;n;aJieKMX OT HCTIQJI])3)B8H14fl MaTeMaTTIIqecK:tJIX M6TO,li;OB. 

CaMH aa;n;attl1 CTaHH B cpe;n;HeM CJI)litHee, ~eTaJI:DHO 3H8T:D nporpaMMY 

pemeH:tJifl aa.n;attH o;n;HoMy qeno:BeKy cTaJio aaqacTyiO TPY.z.tHO. EeJIH 

paH:&lile 06MeH nporpaiVIM8l-Jll1, COBM :l CTH8fl pa6oTa Ha,ZJ; HrdMH 6hiJIH 

pe;z.tKH, BOBJI6K8Jlrd He60JI:&mOe liTIICUO 6JII13KrdX COTpy;z.tHrdKOB, TO Te

nep:& CT8Jl~ UOflBJiflT:&eH 60JI:&mHe aporpaMMbi, llOJI:D30BaT:&Cfl KOTOpbi

~illl ,ilOJDi\Hbl 6btJII.1 COTH:tJI H TbiCHliH t.reJIOBeK. Paapa6aTbiBaJI.TitC:O T8KHe 

aporpatuiJlbi KOJI.JI6KTI1B8Ml1, 06l>e,4IIHiflBllll'IMH ,ne eflTl\H tlJieHOB. 

llpe-~e lleM nepeiTl1 K OeHOBHOMY ;z.tOeTI!ilit6H:tJIID STOrO UOKOJIGHI1H,-

8JirOp1ilTMI1qecKHM fl3hiK8M - H6CKOJI:DKO CJIO:B 0 TaK H83biBn\ · ;.:QM MO-
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;zr.yn»Hou nporpaMMHpoBamni. 0Ho pas:BI4Bano m;zr.ero CTa.H;zr.apTHblX no;zr.

nporpaMY. Mo~yJI~ npe,ncTaBnaJIH coe5ott e5o.nee cneuHa.nHaMpoBaH

Hhie no;zr.nporpa:MMhi, OTHOCfl~I46CH K K8KO~-JIH60.0;IJ.HO~ OTpacJ:ilii H8YKP1 

P13IP1 T6XHP1KH. TaKI4e MO;IJ.YJIH ~OaBOJiflJilil CTpOP1Tl:.-P13 HHX nporpaMMtl 

pemeHHfl aa,n;aq oTOH OTpaCJIH noqTJ4 IJ;6JIHKOM, K8K 3;IJ.8HP1fl H3 Kpyn

HblX 6JIOKOB, HCllOJI"D3Yfl Jlli1ill"D HB60JI"Dill06 KOJIP1li6CTBO CBfl3YIOil.l6rO 

M8Tep1ilaJia B BH;zr.e KOM8H;IJ., HamWaHHbtX nporpaMMHCTOM. flo;zr.06HO 

CTaH;zr.apTHUM no;zr.nporpaMMa:M,MO;tyJIH Tpe60B8JI1il H8JIJ4qJ4fl CP1CT6:Mtl 

KOMnHJifliUiH, pexe - liiHTepnpeT8UHH, HO H 3TH CM1CT6MH CT8HOBM1JIHC"D 
• 

cneiJ;HaJIPlaMipoBaHHhlM.Ttt, OTpWKaH cneuHcl>liiKY oTpacnlii. 

Xopomo npo;zr.yMaHHafl H OT]J860TaHH8fl CHCTeMa MO;IJ.yJie~ no~ 

3B03IHJia 6UCTpO COCTaBJiflT"D B61~"DMa aci>ci>eKTI4BHtl6 nporpa.MMbl. Ho 

ecJIH aa,n;aqa cymecTBeHHo :abiXo;~HJia a a paMKI4, npe;zr.ycMoTpeHHtle .. 

CHCTeMOia, TO B03Be;zr.eHHe 3;IJ.8HJUl nporpa.MMbl. Tpe60B83IO MHOllt6CTBa 

H8;IJ.CTpOeK, OCJIOJltHflBillHX CTpOW~e1I"DCTBO H ypo;zr.yiOil.lTtiX COOpyllteHHe. 

~ KOJIJieKTHBHbl~ ;zr.yx nOKOJI6]UUI CK838JIC.fl ii Ha opraHH38UM'IZ 

c\leTa. flporpaMMliiCTOB nepecTa;:m nycKaT» a a nyn»T. OT Hli1X eTa

JIB Tpe60B8T"D, qT06bt 0Hli1 nHC8.[J4 HHCTPYKUli11ii K CBOHM nporpaMMaM, . 
onHCbiBan nocne;zr.oBaTeJI»HOCT» .~e~CTBM'Ii.1 no aanycKy nporpaMMbl, 

OTJla;IJ.O-lmHe onepaiJ;liiH, 061leM H xapaKTep M8Tepl4ana, BHBO;IJ.HMOrO 
. 

Ha neqaT», npH3H8KJ.Il HOpMaJI:&H :>i.1 :VIJIH, Ha060pOT, HenpaBH3I:&HO~ 

pa6oTbt nporpaMMbl, OlltH;zr.aeMoe speMH cqeTa m T.n. 3a nyJI»TOM 

_ CTa3IH pa60T8T"D Jia6opaHTbl-Olle}aTOpbi, OT KOTOpblX Tpe6oBaJIOC"D 

Jlliilll"D TOqHo BHnOJIHSIT:& Tpe6oBaa:,Hfl P1HCTPYKUI4I4, He BHI4K8fl B 

CMUC.11 nporpaMMbi. ~I4C~TIJII4Ha aporpaMMM'IpOB8HHfl (H llOBe;zr.eHI4fl 

B MallliiHHOM 3aJie) yKpell.TttJiaC:&, HO pa;IJ.OCT» Jltli1BOrO oCSmeHHfl CO 

c:aoei.1 nporpaMMOH 6hiJia yTpa qe Eta •. 

PaayMeeTcH, B03MOXHOCT> TaKoi.1 opraHmaa~m pa6oTu 6biJia 
"'"'' ·: 

o6ecneqeHa paaBPITliieM Tex cpe~cTB MaTeMaTPI\lecKoro o6ecne\leHI4fl, 

0 KOTOpUX rOBOplil.110C:& Bume, B nepByro oqepe;zr.»t nporpaMM OTJ18;IJ.KM'I, 
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ll03BOJlflBillHX 060i1THC:b 6ea npHCY'l'CT:BHfl aBTOpa nporpaMMht OKOJIO 

NawHHbl BO BpeMfi pa60Tbl nporpa.Mllfbl. 

18 C~UIIIBOJIOM BTOporo llOKOJIE:HHfl MOJKHO cqHTaT:b np06JieMHO-

OpHeHTHpOBaHHble fi3biKH nporpal.IU4llpOBaHHfl ( aJirOpHTMi'J:qeCKHe 

fi3h1KH) - npflMhte llOTOMKH BXO~HID: fl3h1KO:B aBTOKO~OB. PaaBHTHe 

fi3h1KOB aBTOKO~OB onpe~eJIHJlOC:& J~Ce B 60JI:blllei CTeneHH cneuH~ 

q)I11KO~ a~aq, a He OC066HHOCTflMlf Malll:viH. Ha nepBht~ llJiaH Bht

CTYllHJIO TO 06~ee, qTQ 6biJl0 :B paaJlHllHbiX aa,naqax, a STO C6JI:vi

~aJIO paauhle aa~:v~, TaK KaK OHH paaBHBaJIHC:& e~e :a snoxy roc

no~cT:aa :auqHCJlHTeJI:&HhlX aa,naq. 

IToaBJieHHe aahtKOB, ueJIHKOM opHeHTHpo:aaHHhtX ua cneuHq)HKY · 

3~aq, H ae 3aBHCfl~HX OT KOHKP·3THO~ MalllHHhl, CTaJlO Te:U 60Jiee. 

HeHa6e:atHh1M, qTQ Ma1IH1Hh1 pa3Hh1X MapOK 6h1CTpO C~eHHJil'I . O~H~ 

~pyryro l'IJlH HCITOJ1:&30BaJIHC:& COBMBCTHO. 06yqaT:& apMHID nporpaM

MHCTOB KaJK~OMY HOBOMY Mallll'IHHOMY fl3h1KY CTaJIO TPY~HO H He

peHTa6eJI:&HO. 

O~HHM H3 nepBbiX H HaH60Jiee y~atiHhtX fl3biKOB ·TaKoro po~a 

CTaJl ~OPTPAH- ~eTH~e WHPMhl ~EM (CiliA). OH He TOJI:&Ko npocy

~ecTBOBaJI ~0 HalllHX ~He~~ HO H y:aepeHHO y~ep:atH:BaeT nep:aoe 

M6CTO B :UHpe no pacnpOCTpaHeiiE.OCTJI1, OC06eHHO B 3alla;ltHbiX 

cTpaaax. OH npomeJI qepea p~;n; c:TyneHei1 paaBHTl'IH, npHqeu npo

rpaMw npe;n;up;y~eit CTyneHH OCTHBaJIJi'IC:& npaBHJI:&HbiMH nporpaMMaMH 

H ~Jlfl CJie~yro~e~ BepCHH fl3h1Ka. TpaHCJlflTOpbi (TaK CTaJlH Haaht

BaT:&Cfl nporpaMMht nepeBo~a C loiallll'IHHO-He3aBl'ICHMb1X fl3h1KOB Ba 

ManiHHHbie fl3ht~H, a llOTOM H BOO<)~e nporpaMMht nepeBO~a C O~BOrO 

HCKYCCTBeHHOrO fl3h1Ka Ha ~pyroJt) ,24Jlfi ·<l'>OPTPAHa 06Jia.ztaJil'I ~OBOJI:&

HO npOCTOH CTPYKTypoti. C l'IX ll<)MO~:&IO noJiyqaJIAC:& MalllHHHbi6 npo

rpa.MMbi - peayJI:&TaT TpaHCJifl:UHH - xopolllero Kat::acTBa, JIJI11ll:& He

MHoro ycTynaiOm,He nporpa.MMB.:u, cocTa:aneHHbW l3PJliBY.IO ~Jia.peme

HHH TaKOi1 JKe 3a.ztaliH. 

I6 

'' 



qepea H6CKOJI:OKO JieT IIOCJie <l>OPTPAHa IIOflBMJICfl fl3hiK AJirOJI 60, 

C03~8.HHhiii Ha OCHOBe mzpOKOrO ·MeJK~yHapO,zJ;HOrO COTpy,zJ;H11'16CTBa. 

EMy He y~aJIOC:O rrpeBaO:filT:Vl QIOI'.TPAH no COBOKYTIHOCTM C::SON'IX K8.l3:6CTB, • 

HO OH llOBC6M6CTHO IIp113H8.H .KclK BeC:OMa y,zJ;OOHOe cpe,ICCTBO ,zJ;Jifi . 

. ny6JIHKaD;MH aJirOpX'ITMOB M ,I(nfl o6ytieHHfi OCHOBaM nporpaMMMpOBa

HMfl. AJirOJI 60 OKaaaJI OOJI:billO€ BJIHfiHHe Ha paapa60Tt!HKOB TIOCJie

,zJ;YIOll.UiX aJiropHTM11tl6CKIDC fi3hiKCB KaK 6oraTCTBOM H,I(eH, B HeM CO

;z.tepJK8.Bill11XCfl, T8.K H IIOTibiTKO:fil ,1l;8.T:O TOtmOe· WOPMaJI1180BaHH06 OII11-

C8.H116 fi3~Ka, HCKJIIOt3:8.IO~ee Kp~BOT~JIKH (aTa U6JI:O He 6hiJia ,zl;OCTHr

HyTa H 6,I(Ba JIH ~OCTHJltHMa BOCC)me, ·K8.K IIOK8.3biB8.6T OTibiT WOpMa

JIN'I3aD;HH OCHOB MaTeMaT~KH H ~I060:fi1 ,11;pyro:fi1 HayKH). 

KaK L1 ~OPTPAH, AJirOJI 60 OKa3aJICfl y~o6eH ,I(Jifl OIIHCaHMfi 

IIp6JK,1J;6 BCero BhitrnCJIHT6JI:OHbiX aa.zcaq, XOTfi aBTOpbi H CTpeMMJIHC:O 

C,I(eJiaT:O ero YHHBepcaJI:OHbiM. ·TioaTOMY npHMepHO B TO lKe BpeMfi 

ilOflBVIJIHC:O aJirOp11TM11tl6CI\H6 ff3biKH C ,11;pyro:ti Op116HT8.D;Heki, OTBe

tlaBIDHe HylK;z.t8.M T6X HOBhlX HanpaBJI6HM:fi1, KOTOp~e CTaJIH HHT6HC11B

HO paaBVIBaT:OCfl B 3TH rO,I(hi. 

8KOHOML1tl6CKH6 3~8.t!H - STO, rJiaBHhiM 06pa30M, 3a,I(8.t!H . 

yqeTa M8.T6p11aJI:OHhlX U6HHOCTefi1, BHny~eHHO:fil npO,zJ;YKUHH, BbiiiOJIH6H

H&X padoT, JIHtUioro cocTa.Ba 11, B KOHetiHOM ctieTe, WHHaacoB 

npe,1J;npHHTHH, WHPMhi HJIH oTpacnH. K HHM npHMhiKaroT aa.zcatiH ynpa::s

JieHHH IIpOH3B0,1l;CTBOM H llJiaH11pOB8.HHH. }lJIH 60JI:Oill11HCTB8. STHX 

38.,1l;8.tl xapaKTepeH 60JI:Oill0M 06~~M MCXO,I(HO:fi1 H peayJI:OTHpyrome:fil HH~Op

M8.D;11H H OTHOCit1T6JI:OHO OtteH:& H,360JI:Oill06 KOJIH'le CTBO Bhitli4CJI6Hidi • 

THnHqabl:fii peJKHM pa60Thi M8.lli11Hhi np11 pemeHMH T8.K11X aa.zcaq - STO 

BB0,1l; HH(POpMaLUU1 C BH6IIIHero 3 3.ilOMHHaiO~ero ycTpOM.CTBa B onepa

THBHYIO naMfiT:O ( 06hi'1HO, OT,1l;6JI:~HblMit1 IIOPU11f!MH), H6CJIOJltHrui ee 

06pa60TK8. (npOCThie Bbi'lHCJI6HH:i, COpTHpOBKa no K8.KOMY-HH6y,zJ;:O 

npH3HaKy) .Iii BhiBO,I( CHOBa Ha B;ieiiiH:viH HOCZT6JI:O (MarH:viTHYIO JI6HTY, 

,I(HCKM, pellte-Ha nep~OKapTbi). }l;Ifl OTIJtiCaHMfl ,1l;6i.1CTB11:Vi T8.KOrO pO,I(a ... 
• 
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TOi1 JKe <I?I1pMoi1 lllEM 6hiJI npe,nnoJKeJ fl3hiK KOBOJI, TaK)Ke 11MeBwi.di 

H .coxpaHHBWH~ aac~y~eHH~~ ycne:c cpe~H noa~aoBaTe~e~. Cy~e

CTBye~ MHOrO .npyr~X fl3hiKOB .D;Jlfl TOH )Ke UeJIH. 

3a,-na q~ 06pa60TK~ C~MBOJI:&H~)~ HH@OpMa~H B03HHH:8IOT npe

I1My~eCTBeHHO B 06JI8CTH HayqHhiX HCCJie.nOB8HHi1. 8TO, HanpHMep, 

npeo6pa30B8HHe WOPMYJI, pemeHHe ypaBHeHHH, He l.IHCJieHHOe, a B 

aHaJIHTHqecKOM BH,ne, aHaJIH3 H C~HTe3 TeKCTO~ Ha HCKYCCTBeHHOM 

HJIH 6CTeCTBeHHOM fl3hiKe (B l.laCTiOCTH, aBTOMaTlo1l.l6CKOe nporpaM

MHpOBaHMe l1 MaillMHHhiH nepeBO.D;) d Tulle YITOMHHeM ,7J;Ba H3hiKa, 

npe,nHaaHatleHH.WC ,7J;Jlfi OI1lo1CaHHfi n ),1J;06HblX aa,naq e B fi3hiKe JIVICH 

BCfi HaxO,D;fi~afiCH B 06pa60TKe HH~OpMaUtHI, B TOM tiHOJie. l1 CaMa 

nporpaMua,opraHHayeTcH B TaK HaahiBaeuue/crrHCKH- nocne,noBa

Ten:&HOCTM 3JI8M8HTOB. 8JI6:M8HT MOliCeT ·6hiT::& rrepBHl.!HblM (·6YKB8H

HblM 0603HatleHlo1eM ~JI~ l.IHCJIOM) HllH,B CBOIO Ol.lepe,n:&,Cil~CKOM. TaR . 
MOryT B03Hl1KaT:& CltOJI:&· yro,nHO CITOlKHble CTpyKTyph1. ilpHMepOM MOT 

JB:eT CJIY~HT:& anre6paHqecKOe BbipaMeHNI8 9 B KOTOpOM Bcer.na MOJKHO 

B~83IHT:& rnaBHhii1 3H8K Oijepa~HH ~ TO~ orrepaUHH, KOTOpafi .nOJIZHa 

Bbll10JIHHT:&CH IIOCJie.nHeU B 3TOM BblpruiteHHlil Q 9TOT 3Hal\ H ,nBa COOT

B6TCTBYIO~~X o~epaH,na 06paayroT CITHCOK lo13 Tpex 3316M6HTOB. One

paH.D;hl, 6CJIH OtU1 He HBJifllOTCfl nepBli1tiHbll414 3JI6M6HTaMM, MOryT 

6h1T:& no.nBeprHyThl TaKOMY JKe aH8Jil13y.H T.,n. C Bblpruite~~eM, B 

KOTOpOM TaKHM CI10C060M Bbl,Z(eJieHa ero. CTPYKTypa, Jie;ttKO npOH3-

B0,7J;l1T:& paan~l.!Hhle ,11;eticTB~fl. HablK JilllCTI oe~t~ac oqeH:&, nionynflpeH ,: 

npeMMy~ecTBeHHO cpe,11;M npe.n;cTaEMTene~ HayK WH3MKO-MaTeMaTHt.Ie~ 

CKOrO UHKJia, TaK RaK era npMMeHeHHe Tpe6yeT ~aBeCT&O~ MaTe

M8THl.leCKO£i Kyn:&Typhl. 

HablK CHOBOJI,-Hao6opoT.,nOJIIayeTcH .ycrrexow y ryMaHMTapHeB. 

B HeM OCHOBHHM llOHflT~e:u ·flBJifle~cfi.CTpOKa- npOlo13BOJI:BH8H no

CJI6,7J;OBaTeJI:&HOCTb 6yKB, ~M@p lo1 ,npyF~X :aHaKOB. rnaBHaH OrrepaUHfl -

fiOHCK B CTPOK~ qacT~ CTpOKH, LOCTpOeHHO~ ITO 38,7J;aHHOMy o6pa3Qy, 
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H aaMeHa aToit qacTH ,n;pyroii nTpoKo~. KaK o6paae~, TaK H aaueua 

COCT8BJlfllOTCfl Ho OT,1J;8Jl:bHblX aneMeHTOB npOCTOI'O BH,Ita. Jllcxo,n; 

not~ eRa onpe,n;enaeT nocne,n;o:sar,~eJI:&HOCT:& · ,n;aJI:&He~wHx ,n;ei!cTBHl. 

HahiK KpaitHe npocT ,n;na Hsyqem1a. .. 

0CHOBHOe ,1J;OCTOHHCTBO npo6JieiiHO-OpHeHTHPOBaHHblX, UanlHHHO

HesaBHCHMHX 8JirOpHTMHt{6CKHX H3hiKOB B TOY, t{TO OHH 6hiJIH no

CTpOeHhl C M8KCHM8JI:bHbW yqeTOM npe.ztCT8BJI6HH~ qeJIOB6K8 1 6CJIH 

He 0 cy~e CTBe, TO 0 tf>opue pElW86:MOi! Sa,It8t{J4 1 C 118KCHY8Jl:&HWI 

npH6JIH~eHHeM K TOn tf>opue, B KOTOpon qeJIOBeK npHBhiK ODHCYBST:& 

S'fH o8,Zt8liHJ H C yqeTOM T.eX JIOI'HlleCKHX CBH36~ 1 KOTOpble OH 

npHBhiK Bhi,1J;6JIHT:b B HCCJie,n;yeYl~ HBJieHHHX. 

.. 

;n;na AJirOJia, aanpHMep, xapaKTepa-o npH6nH:aeaHe·K npH:suq

aon ld8T6118THqecKO~ CHMBOJIHKU (HO, KOH6.11H0 1 H JiyllWee, qey y 

ero npe,n;wecT:seHHHKOB 9 oTp8.lluHHe corpy~TYPH :syqHCJIHTeJI:&HO~ 

aa,n;aiu1) • ;una JIIIIClla - Hcnon:&ao:saaHe annapaTa peKypcHBHblX onH

cauH:tt, WHpOKO npHM6Hfl6MOrO H M8T6NQTHqecitOi JIOI'HKe H B HCCJI6-

,1J;OB8HHHX no OCHOB8HHHM }ff8T6U8THKH, )t8 H B006~e pO,n;CTBeHBOI'O 

IIO ,n;yxy HayqHOMY ODHC8HJ!IIO HHJI6HHn. 

· BJiaro,n;apH STHM CBOMCTBaM npOOJI6MHO-OpHeliTHpOBaHHWC 

fl3hiKOB OBJI8,1J;6T:& :HMH H npaBHJl:&HO nporpaYIIHpOBST:& Ha HHX OT8JIO 

ropaa,n;O Jierlle~, qey STO 6YJIO C MaJUHHHHMH flSHK8MH. qHCJIO OIUH60K 

B nporpaMJI8X peaKO COKP8THJIOC:& 1 COOTB6TCTB6HHO ynpOCTHJI8C:& 

H YCKOpHJI8C:b .OTJI8,1tK8. llporpaYMli, KOTOplie npaBHJI:&HO paOOTSJIH 

C nepBoro :ace aanycKa, nepe_C!~SJIH OiiT:& pe.aKOCT:&I>. 111 XOTH HC

DOJI:&30B8HHe anropHTUHqecKHX HSHKOB CBH38HO C fiOTepHUH Bpe

M6HH Ha Tp8HC3IHJ..U1I0 1 ,n;a H TpllHCJIHpOBaHHYe nporpauw paOOTSX»T 

M6,ItJI6HHee, qeM COCT8B3I6HH1i6 Bpyquyn, OO~He 88Tp8TH llaJUHHHOI'O 

·:speMeHH Ha pemeHHe aa,naqH Bj)H,1J; JIH 88116THO H8M6HHJIH~:&. A Bpe

Mfl ( Kan:ea,n;apH~oe) pemeHHH aa;~aliH - oT. aaqana nporp8101Hpo:sauaa 

,ItO nony qeHHH peay JI:bTQTOB - I}HJI:&H.O COKpaTHJIOC:& I csn:~o.aapft 

ynpom,eHHil nporp8liMHPOB8HHfl :if OTJISltKH • 
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AJirOpiiiTMIIIG:eCKHX fl3biKOB 6hiJ..O JII306peTeHO BeJIJIIKOe MHOJite-

-CTBO ;.,. HeCKO.li:&KO COT M.7IIt7 ~ame ~·blcflq. B01I:&ID:It1HCTBQ 1.13 HJIIX He 

noJiyG:MJIH. HJIIKaiwro pacnpocTpaHer.:HH, H JIHru:& ,ZJ;e cHTOI\-,7\pyroU 3a-
. 

BOeBaJIJII illii1pOKOe npii1aHaHHe. Cew•:ao OTaJIO OG:eBII1,Zl;HhiM, .qTo 003.1{a-

BaT:& HOBble fl3hiiiJII pa3yMHO Ha oor:oBe IIIHPOKoro, JIYG:ille Boero, 

M6JK,ZJ;yHapO,ZJ;HOrO COTpy,ztHJIIG:eCTBa Ll B OJiy'lae Kpaii1Heti _ He06XO,ZJ;MMO

CT7d. MoJKeT 6hlT:&, II1CKJIIO"tleHII1e OTOI11T o,n;eJiaT:&-- ;iinfi Y3Iwcne:o;lllaJIH-

3HpoBaHHwc fl3biKOB, HO, BepOflTHO, 3.1\60:& ITOJI63Hee nporpaMMHble . 

MO;zJ;YJilll s 0 KOTOpbiX illJia pe-q:o BbliiiE:. 

Ha 6a3e anropHTM11'160KJIIX flHblKOB OTaJU1 003,ZJ;aBa~:&Ofl CHO

T6Mbl nporpaMMIIIpOB8.Hl1fl .• IlOMHMO HXO,ztHOrO fl3biKa III TpaHCJiflTOpa 

C Hero, XOPOillaJi ClitCTeMa nporpaHMJIIpOBaHIIIfl CO,zteplltHT 6III6JIJIIOTeKy 

CTaH,ZJ;apTHbtX ITO,ZJ;nporpaMM III annapaT 11X Jt1CITQJI:&30BaH11fl, B03MOlit

HOCT:& BKJllO'laT:O B nporpaMMY KYClCJII, HanHCaHHbie Ha MailllllHHOM . 

fl3biKe (B Cl1MBOJll1'16CKJ.11X 0603HaG:OH7dHX, TOJK;LJ;6CTB6HHbiX 0603Ha

G:eHIIIflM BXO;LJ;HOrO fl3biKa),.cpe;o;cTJ3a KOMllOHOBKlll nporpaMM JII3 

He3aB11CHMO HaiTJIIOaHHbiX 'laCTe~,JII cpe;LJ;CTBa OTJia;D;KJII. ilOCJle,ZJ;Hllle 

;LJ;OJlJKHbl 6hiT:&. He MeHee rlii6KHM11, ·~eM OllJIICaHHble Bblllle OTJia;D;OG:Hbie 

nporpawhl ,ZJ;JIH py'!Horo nporpaMM.ilpoBaHJIIfl. IIp11 o6HapyJKeHHJII 

OillJII6KJII, rrpH HeB03MOJKHOCTJII BbiiTO.IIHflT:& nporpaMMY ;o;an:&me, .JIIJIJII 

ITO yKa3aHJIIIO onepaTopa OH¥1 ,ZJ;OJIJKiihl Bbi;D;aBaT:& CBe,zteHJIIfl 0 CJIITyaiJ;IIIH, 

B KOTOpO~ npepBaHbi Bbi~liiCJieHJIIH,_ B 060aHaG:eH11flX BXO;LJ;HOrO fl3biKa. 

noJIJKeH rre'laTaT:&Ofl yqaCTOK nporpaMMhi, Ha KOTOpOM npOH30llleJI 

ocTaHoB, 11 aHa"tleHHfl, a TaKJKe ojoaHa'leHIIIH nepeMeHHblX,. yqacT

BYIO~Hx B BblG:II1CJl6HJIIflX Ha STOM yqacTKe JIIJI11 yKa3aHHblX rrporpaM

MJIICTOM. BHe,ZJ;peHJIIe CJIICTeM rrporpaMMlllpOBaHHfl eme 60JI:&llle ynpoc

Tl1Jl0 11 yci\OpidJIO TIO,ZJ;rOTOBKY 3a,ZJ;a'l K perueHII110 11 OTJla.ztKY nporpaMM. 

PoeT npo113BO;LJ;HTeJI:oHocTH Mam11H np11Ben K ycnoJKHeHl!liO pa-

60Tb1 onepaTopoB 3a nyJI:&TOM. BcTan Bonpoc o MexaHFI3a:o;11III It1X 

Tpy;o;a. 8TO.ITOTpe60BaJIO BHeCeH~fl HeKOTOpbiX 113MeHeHH~ B KOHCT-
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pyiU~ltilO Mam.ltiH, B peayJI:&TaTe KOTOphiX KaJK,ztafl aBapt1~Hal1 CHTyaiJ;t1H, 

a 'l'aae nporpaMMHbl~ npitiaHaK 1co:a~a s8.,1J;a11Iti c'l'aJil1 npl1:BO,ll;ItiT:& H.e 

K OCTaHOBY ·Mamt1Hhl, KaK paH:&mo, a K TaK Ha3blBaeMOM.y npepbiBaHt1IO 

pemeHHfl a~alill. Tiocne ocTaHOJ3a Tpe6oBanoc:o BMemaTeJI:oCTBO 'ie

JIOBeKa, "4:T06hl· MaillHHa' B0306HOBMJia pa6oTy. llp11 npepbiBaHlU1 Ha

tmHaeT pa6oTaT:& cneu;MaJI:&Haa nporpaMMa-anToonepaTop. 0Ha Bcer.zta. 

H8XO.l(t1TC.fi B naMHT11 Maill11Hbl H OTBe'iaeT Ha npepbiBaHMe TeM, 't!TO 

paa6MpaeTCH B npl1t!11He npepbiBClH.ltifl 11 B 3aBli'IC11MOCTH OT 06HapylKeH

HO~ Cl1TyaiJ;t1l1 Jili'160 npe,Zl;llpl'dHL1MH6T CTaH.ztapTHble ,zt6JiiCTBHfl, , 'Hartpitl-

Mep, npz .l(6JieHL111 Ha HYJih npOli3BO.l(11T aBapHJiiHyiO Bbl.l(aqy ( neqaT:& 

OTJ18,l(OqHoiii 11HcJ)OpMaiJ;l1l1 .- CM. Jmme) s IIO OKOHll8H1111 3a,l(8ll11 -
i• 

oqi1maeT TI~MHT:& Ill BBO.l(HT CJie.~yiOil\YIO, MOJ!C8T dbiTh, netiaTa.fl i. 

npOTOKOJI:&Hble CBe.zteHHH 0 aaKOHllit1Blli6JiiCfl 3a,l(aqe , JIIt160 BhiTIOJIHfleT 

;z.te~CTBJ'dH, yKaaaHHble:aBTOOrrepaTopy B Cri8I.1;11a.JihHOtl nporpaMM8-11HCTPYK-\ 

I.1;1111, COCTaBJI8HHOM rrporpa~MCTOM.I ]Hill:& B KpaJiiHeM CJiytiae, 
- --·--------------

HanpMMep, npH HenpaB,11;0IIO.l(OOHHX ,11;Jlfl 11CIIpaBHOJii Main11Hbl. Hl3JI8H11HX~ 

aBTOonepaTOp OCTaHaBJI11BaeT MHilll1Hy 11 ;n;aeT CkirHaJI· onepaTopy- . 

'lleJIOBeKy. TipaB.zta, npe;n;Bapit1T8J£:&HO aBTOOnepaTOp MOllteT Bbl3BaT:& 

TeeT'- nporpaMMY, npOBepl1IOll(YD paooTy COMH11TeJI:&HOrO ycTpOiiiCTBa 

MamVIHbl. 
-------

Bo Bcex ,11;pyr:1t1x cnyqaax pemeHMe aa;n;aq ocymecTBJifleTcfl He-
• 

iipepbiBHbiM TIOTOKOM. TaKOJii pextliM ITOJiy'il'IJI Ha3BaHH8 peJltHMa rraKeT

HO~ OopaOOTl\11 3a,l(aq. llplll HCIIpaBHOiii MaillHHe pOJI:& tieJIOBeKa 38 

nyJI:&TOM CBeJiaC:& JIIIllli:& K CMeHe 6yMarl1 Ha rretiaTaromeM ycTpOi1:CTBe; 

·ycTaHOBKe HOBblXMarH:LiTHbiX JieHT B CJiyqae He06XO,l(11MOCT11 IIO CHr-

HaJiy OT aBTOOnepaTOpa, TIO,ZI;ICJIH,l(b1B8Hl110. Ha t!HTaiOmee ycTpOJiiCTBO 

HOBhiX rraKe~o:a·-nporpa.Ml!( VI "T .rr. ·qeJioBeK ( onepaTop) noqTH nepe

crran TOpM0311T:& pa60TY MaillHHbi l1 CJIYJKMT:& li'ICTQqHHKOM ae HenpaB11JI:&~ 

HO~ pa60Tb1. 
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PYI\~1110 MaumH, B peayJI:&TaTe KOTOphiX KalK;n;aa aBapldiHaff CHTyaiJ;l1H 1 

a 'l'a!Ute npOI'P8MMHblfii npltlaHaK lCOHIJ;a 38,1.f;a'liVI CT8Jil1 npVIBO,!!;VlT:& H.e 

K OCTaHOBy ·MaillJ4Hbl, KaK paH:billO, a K TaK Ha3blBaeMOM.y npepbiBaHHIO 

pemeHJ4H aa;n;a~. ITocne ocTaHOJ~a Tpe6oBanoc:& BMernaTeJI:&CTBO ~e

JIOBeKa, ~T06bl'Mailll1Ha' B0306HOJH1Jia pa6oTy. I1p11 rrpepbiBaHHlti Ha

~HaeT pa6oTaT:& cneu;vraJI:&Haa nporpaMMa-aBToonepaTop. 0Ha :acer;n;a. 

H8XO;ZJ;HTCff B naMHTV! Mailll1Hbl H OTBe~aeT Ha rrpepbiBaHHe TeM, 't!TO 

paa6VIpaeTCff B rrpl1:'tll1He rrpepbiBHHHH 11: B 3aBli'lC11MOCT11 OT 06Hapy:ateH

HO~ Ct'!Tyau;J411 Jili'l60 npe,l\ITpl1HMMH6T CTaH,l\apTHble ;n;el/iCTB11fl, ''Hanp11-

M8p, rrpl1 ;ZJ;8JI6Hlt111 Ha HYJI"A np01!3BO;ZJ;It1T aBap11:tiHyiO Bbl;ZJ;a'tly ( ne'iaT:& 

OTJia;n;O't!HOH HHWOpMaiJ;l111: .- CM. Jmllie), ITO OKOHllaHII.IV! 3~alllt1 -

O'tl~JllaeT ITfl.MffT:& It1 BBO,l\V!T CJie,~yiOII(yiO, MO~eT ObiT:D, netiaTaH 
j· 
i 

npOTOKOJI:&Hble CB6;ZJ;6HV!fl 0 aaKOH'tlli'lBlli8~Cfl 3~aqe , 3Ik1160 BbinOJIHfl8T , 
.' .... __ i 

1 v ' l 

;n;e~CTB11ff, yKa3aHHhi8·aBTOOrrepaTopy B CIT8IJ;11aJI:DHOJ4 rrporpaMM8-l1HCTPYK-i 

IJ;l111, COCTaBJI8HHOkt nporpa.wv:MCTOM. 1 

Harrp11Mep, ITpH HerrpaB:n;OITO,ZJ;OOHIIX ,Zl;Jlfl HCITpaBHOlli MaiUl1Hbl fiBJieHHflX~ 

aBTOOrrepaTOp OCTaHaBJIV!BaeT MHIII11HY 11 ;n;aeT CHrHaJI· orrepaTopy- . 

qeJio:BeKy. IIpa:a;n;a, rrpe;n;BapMTeJ£:&Ho aBToorrepaTop Mo:ateT Bb13BaT:& 

T8C1'- nporpaMMY, rrpoBepfliOJllYD pa6oTy COMHJ4T8Jl:&HOrO ycTpOtiCT:Ba 

Maniit1Hhi. __ ... .
--------

Bo Be ex ;n;pyr11x cnyqarrx JlerneHMe aa:n;aq ocyme CTBJIHeTcrr He-
• 

npepbiBHbiM ITOTOKOM. TaKOti pe:atiiM ITOJIY'il'IJI Ha3BaHH8 pelltJtiMa rraKeT-

HOH o6paoOTK11 a~aq. ITpm·l1crrpaBHo:t;i MaiU11He poJI:& tieJioBeKa aa 

rryJI:&TOM c:aenac:& JI11III:& K cMeHe 6yMarM Ha ne'iaTaiOmeM ycTpoitcTne; 

·ycTaHOBKe HOBbiXMarHMTHhiX Jl8HT B CJiyqae H800X0,1\l1MOCTJ/I ITO CMr

HaJiy OT aBTOOnepaTOpa, ITO,Zl;ICJIH,l\biB8Hk110. Ha ~k'IT810Jn88 ycTpOl/iCTBO 

HOBhlX rraKet.ro:a·- nporpaM:M··. :ur '"T .n, ·qenoBeK ( onepaTop) no't!Tl1 nepe

CTaJI TOpM03HT:& pa60TY Maill:uiHbl H CJIY:at~T:& HCTOqHk'IKOM ee HerrpaBHJI:&~ 

HO~ pac50Tbl. 
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4. TpeT:&e noKoneH~e - ano~a MyniT~nporpaMM~ponaH~H 

\' ,, 
E CJII1 BTOpoe IIOKOJI6H.vle npOXO;D;:VIJIO IIO;D; 3HaKOM KOpeHHblX 

~3M6HeH~ti B T6XH~K6 npqrpaMMHp JBa&I-m, TO TpeT:&e IIOKOJieH~e 

CBfl38HO CO CTOJI:& :ate p~HKaJI:&Hbi:\4 nepel30pOTOM B opraHHSa:L'(Hl'I 

pa60TM Ha MSW~Hax, BH3B8HH~M IIJHBJieH~eM MHOronporpaMMHblX 

(MyJI:&THIIporpaMMH~) MaW~Ho 

ITpe;n;nocblJIKH ;n;na MHoronpor)aMMHO~ pa60TH coa;n;ana aaMeHa 

OCTSHOBOB npepbiBaHHHMH. CKaJKeM KOpOTKO, liTO BTO ll03BOJI~JIO 

38CT8J3HT:& Bee OCHOBH~e :' YCTpOHC'L'Ba Mam~Hbl pa6oTaT:&
1 
napaJI

JieJI:&HO. B pa60Te apl1!PMeT~lle CKO:C'O ycTpOt:i:CTBa H ycTpOti:CTBa 
I I 

ynpaBJieHHH, 6HCTpo;n;et:i:CTBHe KOTJpb~ (B CpaBHHMbiX IIOKaaaTeJIHX) 

HaMHoro o6oraano OhlCTpo;n;e:ticTBII!t~ ;n;pyrJ,;'lx ycTpowcTB 1 B03HHKaJIH 

OKHa. Tenep:& BTH OKHa CTaJIO B03MOJitHhlM 38IIOJIHHT:& pa60TOM npo

rpaMM, YJIYllW81011\l'IX HCIIOJl:&30B8HHt~ .BCeX ycTpOHCTB M8lllHHbi B I'(eJIOM. 

I1pH BTOM OKaaaJIOClt ;n;aJite Ht~Q6XO;D;HMMM ;ZJ;JIH paBHOMepHOH 

aarpy3KH BCeX yCTpOI:iCTB nponyc:~aT:& Ha M8lllHHe HeCKOJI:&KO npo

rpa.MM napannen:&HO. lloKa, K npHli&epy, o;n;aa aa..n;atta . · Xt;n;eT 

OKOHti,aHHfl CtU'lTblB8HI1fl oqepe;n;HOH IIOP~H ;n;aHHMX C MarHHTHOti 

Jl6HTH, ;D;Jifl ;n;pyroi-t 3a;D;8llH MOJitHO IIO;D;rOTOBHT:& BhlBO;D; peayn:&TaTOB 

Ha neliaT:&, a IIOKa VI;D;eT nellaT:b, TOllHee, IIOKa apHq>:M6Tl'Ili6CKOe 

YCTpOHCTBO CB060;D;HO OT IIO,l\rOT0:3KH aqepe;n;HOti CTpOKI1 ;D;JIH nellaT~, 

ero MOJitHO aarpyaHT:b BhlllHCJieHHHMH ;D;JIH.TpeT:&eH aa;n;aqVI. KaK ' 

TOJiil\0 38K0Ht{HTC}l qTeHHe C JieH'L'bl vlJIH neqaT:& CTpOK.\1, BTiil Bbl

llHCJieHHH 6y;n;yT npepBaHW H npO,l\OJillteHO pemeHHe nepBO.t1 38,1\aqH 

I1JIH, COOTB6TCTB6HHO, no;n;rOTOBKa. HOBOI:i neliaTHO~ CTpOKH ,ltJIH• 

BTopoli aa;n;aqH VI T • .n. TaKoi-i pelltJIH.I paOOThl m aaaBaH MHoronporpau

MHliM peJitHMOM. I1JII1 MyJI:&THIIporpaMJIHpOBaHHeM. 

OpraHHaauHH MHoronporpaMMHOt:i pa60Thl noTpeC1oBana coa;n;a-
i' 

HHH CJIOZHHX ynpaBJIHIO~HX nporp~M. Ta H3 BTHX nporpaMM, KO~ 
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TOpaH pear¥1pyeT J:(a CHrHaJibl rrpepbiBaHHH, It1~Yll4¥18 OT paaJIHtlHbiX 

y C'l'pO.iii C'l'B CaMO.iii MtlWM'!Hbl, III KO j)p~YIHHpye '1' pa6 OTY 8'l'It1X ycrrpo.iii CTB 1 

MOlKeT 6hiT:& HaaBaHa cynepBli130J>OM. ,IlpyraH nporpaMMa - MOHHTOp~, 

J;IJiaHit1pyeT H opraHVIayeT npO~OH~eHHe HeCKOJI:&IUiX 3~atl, ytlitiTbi

Bafl HX npHopHTeT (cpo~ocT:&), OlKH~aeMyro npo~oJilKHTeJI:&HOCT:& 

pa60Tbi, XapaKTep 3arpy3KH HMH BHeillHHX ycTpO~CTB klJ Tpe6oBaH¥1fl 

a~all Ha Bu,neJieHHe B HX pacnopHJiteH¥1e Tex ¥1Jil1 HHbiX pecypcoB 

M8IDHHbl (yqacTKOB onepaTHBHO~ ITaMHTH, ycTpOWCTB BBO~a-BbiBO~a 

¥1 BHelllHHX aaiTOMkl~HaiOlli;HX ycTpOliCTB) .. KpoMe TOrO_.,B {i>yHKUHH 

yrrpaBJIHIO~e~ nporpaMMbl BXO~HT Bee TO, qTQ ~eJiaJI aBTOOnepaTOp 

(npe~rueCTBeHHHK l1 npoo6paa COBpeMeHHhlX nporpaMM-,ZJ;HCIT8TllepoB) -

peaKUHfl Ha CHrHaJibl rrpepbiBaiUlJI, CBH3aHHbl8 C 06HapylKeHHbiMH 

C60HMH' l1JIH Hli.YmHe OT BbiiTOJIHHOMblX nporpaMM. qHCJIO TeX Itt li.PY

rHX CitirHaJIOB aaMeTHO B03pOCJIOQ B Maill¥1Hax: CTaJI npHMeHHT:&Cfl 

60Jiee illHpOKHt;i KOHTpOJI:& npaBH;I:bHOCTH BbiiTOJIH8HHfl orrepaUH~ H 

nepeli,allH li,aHHblX., Jli06aH 06Hap:rllteHHaH H8HCITpaBHOCT:& Bbi3b1BaeT 

rrpepbiBaH¥16 l1 Tpe6yeT pa36Hpa~~eJI:&CTBa ,ZJ;Jlfl np¥1HHTPIH Mep. C 

~pyro11 CTOpOHb1 1 MHOrHe onepal~JilH, KOTOpble B Oli,HOrrporpaMMHOil 

M8IDHHe BbiiTOJIHHJIHC:& ITO KOMaHli,HM CaM011 nporpaMMbl, Terrep:& CTaJIH 

Tpe6oBaT:& o6parn;eHIJIH K ~k'lcneTl!epy (T .. ee npepbiBaHN~H), TaK KaK 

HX BbiTIOJIHeH¥1e ~QJijKHO 6hiT:& CKOOpli,¥1HHpOBaHO C BbiiTOJIH8H¥1eM 

aHaJiorHqHhlX aanpocoB ~pyrkllx nporpaMM .. K TaKHM onepal\HHM OT

HOCHTCH 06pauteHl1H K BH8IllHHM :rcTpOitCTBaM, o6parn;eHHfl K CTaH

~apTHbiM ITOlJ.ITporpaMMaM Ji1 li.Pw 

llporpaMMbl-li,HCITeTqepbi, HOKOTOpble r_jyHKUl.Ui lCOTOpbiX 6hiJIH 

oqeu:& KOpOTKO rrepeii11CJieHbl 9 C~~aJU1 :BaJKH8VtriiWM 3:&eHOM B CHCTeMe i. 

MaTeMaTHlle cKoro o6e crre qeHHH ;1ro6o~ MHoronporpaMMHO~ MamHHbl. 

K li,HCITeTqepy ~OJllltHa 6biT:& ITpli1:~H3aHa JII06aH CHCTeMa nporpaMMH

pOBaHHH, ueJI:& KOTOpO~ - ITO,ZJ;ri)TOBHT:& l1 06Jier'iHTb peUieHHe 

OTli,eJI:&HOK aali,atlH. l{HcneTqepbi1 B CBOIO oqepe.n:&, .n;c-·T.Ui\lici paapa6a-

TbiB8T:DC.fi C yqeTOM HYJ!t~ Oli,HOi.1 HJIH HeCKOJI:&Kl1X ;:.JiCT8M rrporpay-
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M:L1pOBaH:L1fl, CYI11.6CTBYIOIIJ.:L1X :L1JI:L1 npc•eKT:L1pyeMbiX ,IJ;Jlfl ,l(aHHOJ7i Malli:L1Hh1. 

Bee 8TO, BM6CTe BSflTOe, HaauBaETCH onepa~MOHHO~ C:L1CT6MO~ -

C:L1HOH:t1M C:L1CT6Mh1 MaTeMaTl1\le OK Ore~ 06e cne'leHl1fl. CJie,l(yeT orOBO

Pl1T~Cfl, 'ITO TepM:L1HOJIOr:t1fl B 8TO~. 06JiaCTl1 ,l(aJieKO em.e He ycTa

HOBl1Jiac:o. 

Tip11 pemea1111 cpaay HecKo·n:oi<IDC aa;zta'l Ha MHoronporpaMMHOiii 

Mam:L1He pecypchi Maml1Hh1, KaK 6hiJIC cKaaaHo, pacnpe.l(e~aroTcfl 

MeJK;zty 8T:L1Ml1 3a;zta'laMl1, HeKOTOphi€ - BpeMeHHO, ;ztpyrl1e - nOCTOHHHO. 

CaMhiM ~eHHhiM Ma aTl1X pe. cyr. coB HBJIHeTca ueHTpaJI!lHOe 

ycTpO~CTBO Maml1Hh1,,BpeMfl KOTOpcro ,IJ;8Jil1TCfl Me~,IJ;y 3a;ztaqaMl1. 

0,l(HaKO peJKl1MOM pa60Thi- C paa,IJ;eJieH:L1eM BpeMeHl1 Ha3biBaeTCH He

CKOJI:bKO l1HaH BeiiJ,ll. Ha MHOronporpaMMHUX Mallil1Hax ITOflBl1JI:t1Cll HO

Bble BM'I,Il;bl BHemHIDC ycTpOiiiCTB - BblHOCHhl8 ITYJillTbi. TaKO~ nyJI:&T 060-

py,IJ;OBaH TeJieTaiiinOM, KJiaBl1aTypa KOTOporo IT03BOJIH8T O,l(HOBpeMeH

HO C ne\laT:OIO BBO,It11T:& l1H(pOpManl1K B MalliMHy. Ha TO JKe netiaTaiOIIJ,ee 

ycTpO~CTBO MOJKeT BhiBO,Il;MT:&CH l1H~OpMa~l1fl :L13 Mallil1Hh1. KpoMe TeJie

Ta~na,Ha nyn:oTe MoryT 6h1T:b tiMTarom.11e 11 rrep~opl1pyiOm.Me ycTpoiiicTBa, 

06h1tiHO ,li;Jlfl .6YMaJKHOM nep~oJieHThi, a TaKJKe 3KpaH C JiytieBOM Tpy6-

KOJ7i, Ha KOTOpOM no Cl1rHaJiaM OT MaiDl1Hbi MOJKeT BbiCBetiMBaT:bCfl 

paaaoo6paaaaa :t1H~OpMan11a: TeKcT, rpa~l1KM 11 .ItPYrl1e l1ao6paJKeHHH. 

C ITOMOIIJ.Aro TaKl1X nyJI:OTOB O~HOBpeMeHHO HeCKOJI:bKO \l6JIOBeK 

MOI'YT ClbiT:& ITO;D;KJIIO'tleHbi K Mallll1He. Cl1rHaJibl C rryJI:&TOB ITOCTynaroT 

ITO MepKaM COBpeMeHHhiX Mailll1H Kpai7iHe MG;D;JI6HHO. Ha rrpl1eM :t1 nepe

;n;atiy ,l(aHHblX C HeCKOJI:bKJliX ,l(eCflTEOB, a M'IHOr,l(a l1 COTeH nyJI:OTOB, 

Maml1Ha pacxo;n;yeT HeaHa\lMTeJI:&HYK tiacT:& c:soero :speMeHl1. Ho no~ 

cTynarom.a.a c nyJI!lTOB MH(J?opManvm - nporpaMMa pemeHliifl HeKoTopoR 

aa,IJ;atiM - .ItOJIJKHa o6pa6aTh1BaT!lCH. TeopeTl1tieCKli1 ;n;Jia o6pa6oTK:L1 

aTOM li1H~OpMaUli1:t1 MOryT noTpe60B8T~Cfl BCe l1Jll1 ITO'ITl1 Bee pecypcbl 

Mai!Il1Hbl. TipaKTM\leCK'£1 BCe Tpe6yeMble pecypcl':l, :s.nepBylO O'tiepe~:o, 

onepaTM:BHafl naMHT:b l1 u;eHTpaJI:bHOe ycTpOHCTBO, Bbi,n;enfliDTCfl ,li;Jlff 

BblllOJIHeH:t1fl nporpaMM, BBO,li;I.1Mb1X C nyJI:OTOB, HO Ha-OtieHO KOpOTKOe 
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:apeMa- Heoon:&ruMMH rropu~aMM (KBaHTaM~). 0Tcro~a H Haa:aaH~e

CMCTeMa paa~eneHwa BpeMeH~. qenoBeK, pa6oTaiD~M~ aa nyn:&ToM, 

KaK 6bl ITOJiyqaeT B CBOe paCITCipH~eHVIe O~HOrrporpaMMHylO MailllllHY 

C 60JI:&II10H rraMHT:&lO, paaHOOOpc,3Hb1Mk'I BHeillHl1MM yCTpOiiiCTBaMM'I H 

HeiTJIOXOiii CKOpOCT:&IO pa60Tbl. ~~0, 'ITO aTa CKOpOCT:& MHOrO MeH:&

ille HCTHHHOrO OblCTpo~eiiiCTBMH MaillHHbl, o6cnygHBaiO~eiii nyn:&TN, 

tleJIOBeK He O~y~aeT. 0 B03l.W~;HOCTfiX, KOTOpble ~OCTM'IralOTCfi 

. 6Jiaro~apa paa~eneHHlO BpeMeHk[, pe'l:& noifi~eT B cJie,ZJ;yromeu paa

~eJie. PaccKa3 0 TpeT:&eM ITOKOJieHHH 3aBepmHM Ha cpe~CTBax 

MaTeMaTk'!'lecKoro oqecrre-q·eHHfl~ Henocpe~cT:aeHH~ ae c:aHaaHHblX 

c MYJI:&THrrporpaMMlllpo:aa:aM-IeM. 

06HJillle anropHTMH'leCKHX fi3b1KOB, ITOHBHBillHXCfl B rrepk'IO~ 

BTOpOrO ITOKOJieHHfi, :SO MHOrOH OO~flCH.fleTCH MO~Oi71. Ho l1MeJIHC:& 

M-1 OOJiee cymecTBeHHble rrpH'liltHU ~JIH C03,Z(aHiltH HOBblX H3b1KOB H 

BapHaHTOB CTapblX. Hl1 O.Z(k'IH l1a npe~JIOlKeHHbiX H3b1KOB He IT03BO

JIHJI y.Z(OOHO OITHCbiBaT:& :ace BOaHk'!KaBillHe-3a,Z(atiH. AJifQJI 60, Ha

npHMep, HeCMOTpH Ha BCe 6oraTCTBO cpe,Z(CTB, npe,Z(OCTaBJIH8MbiX 

nporpaMMl1CTY, 6hiJI coBepmei-~HI) He rrpHcrroco6JieH, .nalKe c noa.n

He~ruHMH ~OOaBJieHHHMH, ~JIH OITWCaHHH BCero MHOrooopa3HH 

npoue.nyp :a:ao~a-BbiBO~a.AnnapaT peKypcHBHblX rrpoue.nyp 6b1Jl cJio

geH B peaJIH3aUHH H Bee lKe ID3.Z(OCTaTO'tleH Vl Hey.no6eH ~JIH OllH

CaHHH rrpoue qCOB oopaoOTKl'L C i1:MBOJI:&HOiii HH{j)OpMau;nt. 

TpeT:&e llOKOJieHHe ITOCTaBlilJIO Ha ·ITOBeCTKY .Z(HH C03.Z(aH¥1e 

~e.tiCTBl1TeJI:&HO yHHBepcaJI:&HOr) aJirOpHTMHtieCKOrO H3b1Ka. 0.Z(HOiii 

113 ITOITblTOK TaKoro po.na ObiJI ~3biK TIJI/I, npe.Z(JIOlK8HHhliii OITHT:&

TaKitl ~HpMo£1 IIIBM. B ero OCHOEe JielltaJIH fi3.biKJl ~OPT?AH: .VI 

KOBOJI, pa.n Hao6paaHTeJI:&HblX cpe~cTB H IIOHHTH.ti 6b1JI rrotiepnHyT 

H3 AJirOJia Itl .npyrHX H3b1KOB, B tlaCTHOCTH, H3biKOB .Z(JIH 06pa60T

KH CHMBOJI:&HOiil I.1Hg)Op:MaUHid. On;HaKO H3b1K TIJI/I, OCOOeHHO nepBble 
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ero BapPiaHTbi ( OH npo;n;eJiaJI B TeqeHVIe HecKoJI:&Kmc neT aa.MeTHYIO , · 

a:BOJIIO:U11IO), He npe;n;cTaBJiflJI co6o~ opraHMttecKoro ueJioro. Paa-

JIPitiHbie BJIO~eHHbie B Hero B03MO~HOeTJd BbiiT:rdpaJIPI BO Bee eTOpOHbi 

OeTpbiMJd yrnaMVI. B noene;n;HPIX Bepe:viHX Bee BTO nyqme yTpffCJIOe:& 

Jd no;n;orHaJIOe:& O;Ll;HO K ;n;pyrOMY, yrJibi aaitpyrJIPIJIJde:&, HO ff3biK 

npo;n;OJill\aeT OeTaBJIHT!:) BlletlaTJI.eHM'le qerO-TO OtleH:& rpOM03,1.J;KOrO • 

M3 ttPiena ;n;OeTO.viHeTB ero XOt16TCH OTM6TPIT:& anrrapaT npoue;n;yp 

BBO;n;a-BbiBO;n;a, ;n;OeTaTOtlHO 6oraTbi~, r.vi6KPIM PI eTpOHHbi~. 

npyroe HarrpaBJieHHe Ha nyTH eoa;n;aHJdH YHPIBepeaJI:&HOrO 

aJirOpHTMHtleeKoro H3biKa eBH3aHO e ;n;effT6JI:&HOCT:&IO Pa6otteH 

rpynnht 2.I MeJK;n;yHapo;n;HoH ~e;n;epau;Hlil no o6pa6oTKe PIHWOPMau;HH 

(M~VITI) , B3HBllleii Ha ce6H OTBeTCTBeHHOCT:& aa ;n;aJI:&He.iilllee paa

BJdTHe Anrona. qJieHbi rpynnu nomn~ no JIHHHH o6o6~eHVIff H yrny6-

neHMH OCHOBHbiX llOHHTHW B O~JiaeT~ o6pa60TKH HH~OpMaUHH. 0HH. 

CTpeMPIJIHe:& CB6CTJd tlHCJIO BTHX ITOHHTHH K paayMHOMY ~PIHHMYMY 

H ;n;OOHT:&eH BbieOKOH H30opa3HT6JI:&HOH eHJibi ff3htKa, ooecnetlHB 

eBo6o;n;y COtleTaHHH H BSaHMO;Lt;eHCTBHH BTJdX ITOHHTHH MeJK;n;y COOOH. 

9Ta U6JI:& B 3HatiHT6JI:&HOM eTeneHH ;n;oeTHrHyTa B npe;n;eTaBJieHHOM 

cei1qae Ha mMpoKoe o6eym;n;eHHe npoeKTe. ashlKa AJirOJI 68. qJieH:Dl 

Pa6oqe~ rpynnht BHeeJIH H qaeTHtlHO orry6JIHKOBaJIPI.MHOrO rrpe;n;JIO

JiteHHM, eo;n;ep~amHX PIHTepeeHb16 H;ZJ;ePI. EOJI:&illHHCTBO BTMX H;ZJ;eM ·B 

TOi1 HJIH HHO~ CTeneHH OTpa~eHhl B npoeKTe. 

OnHcaHHe H3biKa eme ooJlee wopManHsOBaHo, tlTO cnoeo6cT

ByeT OOJI:&illeH TOtlHOeTH H OOJierqaeT cos;n;aH.vie TpaHeJIHTOpOB, HO . 

H aaTpy;n;HfieT ITOHJdMaHHe ff3h1Ka. Maoro BHHMaHPIH B npoeKTe y;n;e

JieHO aciJcJ?eKTHBHOeTM ff3hiKa - ynpO[\eHPIIO TpaHCJIHUHH H llOBlililleHHIO . . 
KatleCTBa MalllHHHbiX nporpaMM, np0~3BO,ZJ;PIMhlX TpaHCJIHTOpOM. fipe

;n;yCMOTpeHa B03MOlKHOCT:& He38.BPICHM0'1i TpaHCJlHUHH OT;ZJ;6JI:&Hb1X qa

CTeH nporpa.MMhl. HeKOTOphle HCKYCCTB6HHhl6 PI ManoynOTpe6HT6JI:&

Hh16 ITOHHTHff AJirOJia 60 He B()liiJIH B npoei-\T HOBOrO ff3hiKa, OCTaB-
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IUMieCfi llO,Zl;BeprJIHC:& B pH,11;8 CJ::yqae::a rJiy60KO~ nepepa60TK8 1 

o6oraTH::amefii MIX co,11;epxaHHe. 

0,1l;HHM H3 HaH60Jiee cymec:TBeHHbiX HOBOBBe,Z~;eHHitl HBJIHIOTCH 

HMeHa- aHaJIOrH llOHflTHfl aAp€Ca aqe~KH BhlqHCJIHTeJI:&HO~ MaillHHhl. 

TiporpaMMHCT nony'tlHJI ::aoaMOXHCcT:o MaHHnynHpoBaT:& He TOJI:&KO c 

CO,Z!;epXHMHM H'tleeK, HO H C HX HMeHaMH. 06oraTMIJIOC:& H llOHHTHe 

aHaqeHHH (aHanor co.n;epXHMorc aqeeK). KpoMe npocT~ aHaqeHMI~ 

.H HX MaCCHBOB, B Ka'tleCTB9 3Ha'tleHHti MOrYT' BbtCTY-

naT:& MIM8Ha, llO,Z!;nporpaMMhl H CTpyKTYPhl - COCTaBHhle 3HaqeHMifl 1 

oJI8M8HTbl KOTOpbiX MO~YT CSbiT:& pa3HbiX BH,Z!;OB, TOr,Zl;a KaK aJieMeHTbi: 

MaCCHBa ,Zl;O~HR 6b1T:& EC8 O,Z!;HOrO H TOrO xe, XOTfl H npOH3BOJI:&

HOrO BMI,Zl;a. 

;nJifl OllVI.CaHl1H npe.n;CTaBJI8HJ4fl 3Ha'tleHHH Ha BH81llHIDC HOCHTe-· 

JIHX HHWOPMaUHH HCllOJI:03YIOTCfi wopMaThl. c HX llOMOIU:&IO MOXHO onH

CbiBaT:& npaKTHqecKl1 JIID6hle npoue.n;yphl BBO,Zl;a H BUBO,Zl;a~ ilporpaMMMICT . . 

MOJKeT BBO.ztHT:& HOBble 3HaKH onepaUTtlii Ttl OllHChl:BaT:& CBfl3b1BaeMble 0 

HHMH .n;e~CTBHH. 

Tipe.n;yCMOTpeH annapaT ,Zl;~fl B~eJieHHfl Vl3 MaCCHBOB l1X 

qacTeti - llO,ltMaCCNlBOB TOi1 lite ~lJIH MeH:&mefii paaMepHOCTH. MaOCHBbl, 

no.n;MacoHBhl H CTPYKTYPhl MoryT paccMaTpvt::aaT:oca KaK e.n;l1Hhle one

paH;n;bl npvt onpe;n;eneliHVI HOBblX onepauTtii1. TaKVIM o6paaoM, :a aabiK. 
' 

MOXeT 6b1T:&, HanpHMep, ::a::ae;n;eH annapaT onepaUHi1 Ha.zt BeKTOpaMH 

.H MaTptlUaMH, onepaUHH Ha,zt CTpOKaMH VI T.n. 
i. 

EcT:o .::aoaMOlitHOCT:& yKaaaT:o, qTo HeKOTop~e ::aeT::aH ::ablqHCJIVI~ 

TeJI:oHoro npouecca MoryT BbiiiOJIHHT:&CH napaJIJieJI:&Ho, npe,n;ycMOT

peHbl cpe,ztCTBa ,Z!;Jlfl CVIHXPOHH38UHH TaKVIX rtapaJIJieJI:&HbiX BeTBei1 B 

Sa.ztaHHblX nporpaMMHCTOM CllOpHbiX TOqKax. 

KoHeliHO, npofii,11;eT ::ape:r.m, H AJirOJI 68 nepecTaHeT 6uT:o yHHBep

caJI:&HhlM H3b1KOM, HO cewqac KalKeTca, qTo aTOT aauK cnooo6eH 

o6CJIYEHT:& ~oqTH :ace HYlit.ztbl nporpaMMVICTOB. 
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06blliHO YTBepJK.IJ;aiOT, liTO cyme CTByeT ,ZlOBOJI:&HO o6umpHb1~ 

KJiaCC 3a.zta li, KOTOpbie COBpeMeHHbl3 MaiUL1Hbi peiiiaiOT XYJKe, li6M 

lieJioBeK. K Hl1M OTHOCHT TaK-r-Iaah!saeMbie .IlYMaTeJI:&Hhle "3a;n;a"~u1. 
~ . 

BrrpolieM,TOliHoro orrpe,ZleJieH:wH aToro Knacca aa;n;aq He cymecT-

ByeT. B KalieCTBe TI1Til1tiHOrO npe;n;CTaBl1T6JIH 3a;ZJ;all 3TOI'O KJiacca 

Haa~BaJiac:o, HanpMMep, :wrpa B IIIa[MaThl. O,ZlHaKo rrpHH~n:vraJI:&Hhle 

OCHOB~ aJirOp11TMa 3TO~ Hrph! 6blJII1 C~OpMyJIHpOBaHbl illeHHOHOM eme 

B I950 r. Cewliac cocTaBJieHbl nporpaMMbl, .IJ;OBOJI:&Ho npHJIHtiHO 

:vrrparom:we B maxMaTbl, :w, ecn:w MO.IJ;l Ha HI1X He npow;n;eT, TO qepea 

H6CKOJI:&KO JI6T rpOCCM6HCTepy H6JI3rKO 6y~eT COCTH3aT:&Cfl C 

Maiii:WHO~ (XOTH 0~ ITOTOMY, liTO T6XHl1ll6CKvie B03MOJXHOCTl1 .MaiiiHH 

rrpo;n;o~aroT ;n;oBOJI:&Ho OblCTpo HapacTaT:&). 

npyrOH ilpl1Mep - CaMa aBTOMaTI13UUI1fl nporpru~Ml1pOBaHl1fl. 

no cHX nop paa;n;aroTca eme ronoca, tiTO aTo - Hl1KOMY He HYJXHaa 

a aTe a, tiTO tieJIOBeit :acer,Zla Hanl1lll3T Ha a a biKe MaiiiHHbl c>onee acllc.Dert

TM'IBHYIO nporpaMMYs tieM JII060~ TpatiCJIHTOp. Ho 3T9 BepHO, ecJIH 

TOJI:&KO peq;o VI,Zl6T 0 XOpOlli6M nporpU.i5MVICTe, cpe;n;HeM TpaHCJIHTOpe 

l1 CJIOJKHO~ nporpaMMe. l1o;n;aBJIHIOine3 JKe OOJI:&III.v.IHCTBO aa;n;ati MOI'yT 

ObiT:& pemeHbl Ha Maiiii1He C ITOMOin:&IO ;D;OBQJI:&HO IIIaOJIOHHhiX npHeMOB 

nporpaMMMipOBaH:wiH, KOTOpm.m: XOpOllli7H TpaHCJIHTOp (HarrpHMep, 

TA-IM AJI:b<!>A-TpaHCJiflTOP ;n;na Manma T1-ma M-20) BJia.IJ;eeT He xyxte, 

li6M pH,ZlOBO~ nporpaMMI1CT. 'G:11CTO rexm1li6CKYIO pa60TY ITO nporpaM

ML1pOBaHl110 TaKl1X 3a;D;ali TpaHqJIHTOp BhliTOJIHl1T 6blCTpee H· aKKypaT

Hee, lieM lienoBeK. 

TpeTIII~ rrpl1Mep - pacrroaHaBatU1-e o6paaoB. He.IJ;aDHO B lKYP

Hane 113HaHl1e - CHJia11 OblJia HaiTetiaTaHa JIIOOOITbiTHa.ff CTaT:&H, r;n;e 

BbiHCHflJIOC:&, li6M KOlliKa OTJIHliaeTCff OT C06aK11. TipHBO;ZJ;HJICH B006-

p~aeMblH ;D;l18JIOI' MaMbl C JI10003H8T6JI:&Hb1M peoeHKOM, JierKO onpo-
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BepraBmHM TaKHe KpHTepHH, Ka;\ HaJIHt!Y'Ie yeoB ("A. eeJIH HX 

OO'l'pl1'Cl:& - K01Ul'C€i C'l'aReT C06aKl):ti?n), {f}OpMa spa'lKa ( 113Ha'WT 
1 

ena~ylO KOlllKY He OTJIJ.1m1T:& OT G06aKH? 11), yMeHHe npHTaT:& KOrTitl, 

paaMep JKHBOTHOrO Ill T.n. B KOHIJ;e KOH~OB, aBTOp KJI8;neT l3 oeHo:By 

TaKOifi Kpi.1TepHit: KOIIIKa - llO.ZJ;KapayJIHBalO~J.1ifi XHll\HHK, a eo6aKa -

npe eJie.n;y IO~J.1ifi, OTKy.n;a BhiTe KalO~~ Bee :WJIH. 60JI:&lliHH eTBO BTOpit.t'lHhiX 

npH3HaKOB.· 

fleHO, 'lTO STOT Kpl1TepHi1 npe.n;noJiaraeT HellOJI:&30:BaHHe 
: . 

u;eJioro pa.n;a eJIOJKHhiX Itl OT:BJie'lE:HHhiX ·noHflTitlifi : XH~HHK, OXOTa, 

aae~a, noroHfl H T .n. qeno:se:r: paenoJiaraeT aTHMH noHHTrtflMH 

e ,11;0BOJI:&HO IOHhiX JieT. qTO Imec;,eTe.ff MaiiiHHhl, TO He O'l6H:& llO

HflTHO .n;~e, npH KaKHX YCJIOBitfX MOJKHO C'lHTaT:&, 'lTO OHa BJia

,n;eeT TeM HJIH HHhiM llOHflTMeM. IO-BH.ZJ;HMOMy, H6KOTOphle llOH.ffTHfl 

flBJI.fflOTCH .ZJ;JIH MaiiiHHhl "Bpom.n;eHI:hiMH 11
• HanpHMep, B CH1ly CaMO~ 

KOHCTpyK~HH MaiiiHHhl ei1: ;n;oeTyllEbi llOHflTHH: ~pee, eyMMaTOp, 

Ha:aaretteHHe 'litlCJia Ha atretiKI4 rtc:.MHTH, yMHoxteHHe H T .n. MamHHa, 

CHa6lKeHHaJi TpaHCJI.ffTOpOM C AJII0Jla,cnoco6Ha onepHpOBa'l':& no

HflTir1flMir1: apH(pMeTHtre eKoe Bhlpa!:eHHe, y eJIOBHhiLi nepexo.n;, (pyHKIJ;H.ff 
. 

. H np. Ho MOlKHO Itl oenopitlT:& Bee 3TH YTBepm.n;eHHfl, eKa3aB, 'lTO 

MamHHa HH O.ZJ;HHM 113 STitlX TIOH.ff~Hi1: He BJia,-neeT, noeK01l:&Ky OHa 

He eaMa HX ~eMbieJU1Jia, a ilOJiyt;.ZJia B rOTOBOM Bir?:.ZJ;e O'l' 'le1IOB6Ka. 

Bo BC.ffKOM eJiyqae, noKa eme H~KTO He cwopMynir?:pOBaJI H.n;eir?:.npo

rpaMMhl,_ KOTOpaH ll03BOJUIJia c5bi HaytrnT:& MaiiU1HY paen03HaBaT:& 

JII060ifi o<5pa3, OBncmeT:& JIIOOhlM n OHflTHeM Ir?:3 JII060it1 06JiaeTir?: 'leJIO

Be'leCKOrO aHaHma Ir?:Jim XOTH 6b1 JIID6h1M noHHTir?:eM WI.13HKir?:. 

Ho HeT It?: yoe.n;Ir?:TeJI:&HhiX .n;oKaaaTeJI:&CTB Toro, qTo TaKaa 

nporpaMMa He MomeT c5DIT;& coa.n;aHa. Kor.n;a JKe pe'l:& aaxo.n;I.1T o . 

pacnoaHa:saHir?:I.1 onpe.n;eJieHHOro EJiacca oc5paao:s, Hanpir?::Mep, (poTo- · 

rpaiPir?:i1 CJie.ZJ;OB 'laCTliliJ; B ~Y3h1p:&KOBOH KaMepe·, TO TaKaH 3~aqa 

He .KaJXeTCfl Hepaapemir?:MOfii. qeJIOB6K MO:liteT .ZJ;OeTaTO'lHO OT'l6T1IHBO 
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cci.>opMyJili1po:aaT:D Pfl.zt npli13HaKOB, no KOTOphl:M OH aa.aJili1ali1pyeT 

5Tli1 ~OTOrpa~Hli1,li1 S8CT8Bli1TD Malll~HY npli16eraTD K TeM ~e npHsHa~aM. 

3a,ztal.la 6y.zteT pemaT:DCfi ycriemHo ,11 o Tex nop, noK.a H.e :acTpeTPIT-

• i 

·.: ·' 
I 

<' 
I 

'" 

ca !lJoTorpaci.>li1H co CJlli11llKOM MHorPU.lli1 noMexaMli1 li1JI11 noKa He 6y;u,eT f' 
. I 

aa!l>PIKC14pOBaH CJie;u, . t18CTH~hl C CO:E epmeHHO HOBhlMJII CBOtiCTB8MH •------t-~ 

Ilpli1MeM aa nocTyJiaT, t1TO TefKoti cJie;u, paHo l'tlJilll noa;u,Ho ]J;OJIJKeH 1 
. !' 

noRBl1T:Dca. He.ztocTaTo'l1Ho noMeXOJCT01:il.lHBaa nporpaMMa 6y,7J;eT 

OT6paKOBhlB8T:D· CJil'tllllKOM MHOrO fl01.:e3HhiX WOTOrpaqJ:tJit.i, llO]J;,ztalO~l'tlX

Cfi paCIUli1!lJpOBKe UeHOIO ,7J;OllOJIHli1T6J:::DHbiX ycli1Jili1~. liepeaqyp llO:Mexo

ycTO~t1li1BaH nporpa.M:Ma co:aepmHT c;oJiee onacHyro omH6Ky - oHa 

BOCllpli1MeT HOBOe fiBJieH.He, KaK li1C:Kall\eHHhl~ Bapli1aHT Ji13BeCTHOrO • 

~Vl3li1l.l6C.Kl't1H SKCnepli1M8HT B I<OHet1HOM Cl.leTe HaUeJieH Ha 

OTKp.biTVIe HOBblX HBJieHli1H. Ho rOBC,pflT, li1 He 6.e3 OCHOBaHlllH, liTO 

li1 lleJIOBeK CllOC06eH BOCllpVIHflT:D J:Ji11ll:& TaK()e- HOBOe HBJieHitle, •. K 

KOTOpOMY OH ll0,7J;rOTOBJieH, KOTOpoe 0Xlll,7J;88T BCTpeTli1T:D. TeM 60-

Jiee a To cnpa;ae,ztJili1Bo no OTHomeHliiO K nporpaMMe. Ilporpa.MMa, · ·Ha- • 

CTpoeHHaR Ha OlKli1.ztaHHe Ho:aoro. anJieH:tJIR,- aTo nporpaMMa,.o6pall\a

IOlll,aHCH K ·llOMOlll,li1 tieJIOBeKa BCflKl'Iii paa, KOr;u,a OHa He MOlKeT y:ae

peHHO OTOX,zteCTf3li1T:& npe;ztl>fiBJieHHui1 eti ;u,JIR o6pa6oTKl1 MaTepPiaJI. 

IIITaK, :a xopomet1 nporpaMMe pacn1)3HaBaHVIH o6paao:a .ztOJIJKHa 6hlT:D 

38JIOiteHa paayMHaH Mepa COMH8Hli1J~. 

KaK pearli1po:aaT:& Ha o6Ha.py:KeHHoe a:aJieHHe _-_ ,zJ;OJIXeH onpe

,zteJIJi1T:D tieno:aeK. Ero pemeH:tJie MO:iteT 6biT:& paaJili1l.llibU4. BoaMOJKHO 

OHO 6y,zteT OTHOCHT:DCfl TOJI:DKO K li;8HHOMY KOHKpeTHOMY _CJiyllaiO: 

OT6pOCli1T:& npe,ztl>flBJieHHbiH MaTepli1aJI KaK Jili11ll8HHhlti CMhlCJia, 1'1Jlli1 

BHeCTli1 B Hero TaKOe-TO YTO'l!HeH~e li1 llOBTOpli1~:& ero aHaJil't13, li1Jlli1 

orpaHl'Illli1T:DCfi npo,zteJiaHHOH pa60TOH l't1 nepei1Tli1 K CJie,ztyiO~eMy 

CJiytiaiO. Ho ,B03:MOlKHO, l.leJIOBeK npH3HaeT BCTpeTHBlllYIOCfi. Cli1TyaUI4IO 

;li,OCTaTOl.lHO Tl1llli1'l!HOH, TOr,zta OH ,zJ;OJixteH li1M8T:& B03MOJB:HOCT:& li13-

MeHli1T:D nporpaMMY, t1T06bl B CJie;~yiOlll,li1ti paa llO;zt06HaH Cli1Tya~H 

He Bhl3LIBaJia y :MamHHLI 3aTpy,ll;H8E:~ki • --
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1 ' CaM paccMoTpeHHhlM npitlMep TaKJKe .ztocTaToqHo TillllitllleH. OH 

C:Bij,11;6T6JI:OCTByeT 0 He06X0,11;ItlMO~:TH pH,ZJ;a cpe.ztCT:B o6meHitlfl lleJIOBe

Ka C Maill:£1HOi1. llporp.aMMa ,11;0JiiKI::a yMeT:O CHrHaJIIti3li1pO:BaT:o· lleJIOBe

KY o HeB03MOlKHOCTH npo.ztOJIJKRTl· pa6oTy o6hrqHbiM o6paaoM. Tipli1 

STOM Tpe6yeTCfl BKOHOMHO li1 TOt~O C006miiiT:b 0 XapaKTepe :BCTpe

TIII:BmerOCH 3aTpy.ztHeHIIIfl lll COllpCI:BOJK.ztaiOIIlHX ero 06CTOHTeJI:OCT:Bax -

Bee 3TO, paayMeeTCH, B TepMitlr.:ax yJKe 3HaKOMbiX llOHHTH~. JXanee; 

~enoBeK .ztOJIJKeH pacnoJiaraT:o CI>e.ztcT:Ba.Miti OT,Itat~H uamHHe · npHKasa 

0 TOM HJIH MHOM xapaKTepe . .ztaJil.H6tillH1X .zteMCTBMI, CHa6JJCeHHSI ee 

,11;0flOJIHHT8JI:OHOI HH~OpMa~Hel ItlJ~ . .ItOllOJIHeHHSI paHee COCTaBJieHHO~ 

nporpaMMH HOBbiMH qaCTflMH. 

3~aqa OCJIOJKHfleTCfl TeM, qTQ lleJIOBeK Itl ManiMHa paaroBa

pH:BaiOT Ha pa3HbiX fi3biKax. naJiW qJliCJIOBOiii MaTepHaJI qeJIOBeK 

06blllHO BOCllpitlHiliMaeT B .zte CflTitllrHOiii, a MalliitiHa - B .ZJ;BOilillHOI 

CHCTeMe. Eme CJIOlii:Hee C nporpaMMOI, 1\0TOpyro qeJIOB6K HaiTitlCaJI 

H npe.ztcTaBJIHeT ce6e B TepMitlH~cr KaKoro-JIIli6o anropitlTMilillecKoro 

H3biKa: HanpiliMep: AJirOJia IIIJIIli OOPTPAHa, a MamiliHa IlicnoJIHHeT :a 

lm;n;e· ManiitlHHhlX 1\0MaH,IJ;. reo.MeTJH1qecKyiO IliH~OpMaUHIO, OC06eHHO 

ecJIIli peq:g H.zteT o .ztByMepHbiX qmrypax: :vx o6paaax, qeno:BeK BOC-

. " 
/ npHHHMaeT OC06eHHO JierKO, .zt;Ifl ManiiliHbl lite OllflT:b Tpe6yeTCfl 

npeo6paaOB8.1U1e 3TOi1: IliH~OpMaUliiii B cl>OPMY llOCJI6,1l;OBaTeJI:&HOCTei1 

aaaKOB. 06paTHblti nepexo.zt a.zte ~~:o oco6eHHO Tpy.zteH. 

qT06bl aci>ci>eKTiliBHbiiii 06MeH MeJK.ztY lleJIO:B6KOM Ili MamiliHOi1: 6biJI 

B006me B03MOJKeH, He06XO,Itl1MO ~06JIIOCTI.1 pa.zt Tpe6oBaHitl:iiL, IIIHcl>Op- .. 

MaUiliH, Mcxo.ztamaa oT qeJio:BeKa IliJIIti ,ztaxte nocTynaromaa Ilia ,ztpyriliX 

IliCTOqHJliKOB, HO npOX0,11;flll\afl €rO KOHTpOJih, ,ItOJIJXHa XpaHitl~:o-· 

Cfl B MamiliHe B TOM B.vi.zte, B Ka::tOM ee BOCnpli1HiliMaeT lieJIO:BeK, 

MOJKeT 6h1T:b C MiliHl1MaJI:OHO-He06{0,11;HMOi1. nepeK0,1J;IlipO:BKOiii; ;n;onyc

Karome£1: JierKoe Ili O,ztHOaHaqHoe )6pameHwe • 
• 
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HanpHMep, T6KCThi, BB0,1(11Mbl6 B M:l.llH1HY, ,l(OJilKHhi xpaHiliT:&Cfi B 6yK

:B6HHO. Ko,n;:v~po:aaHUOM BIII,n;e. · Teope·nrqecKII! :aoaMOJKHO Ill ,1.1;alKe BhtPO:zt

HO Tipii1M6HfiT:& ,n;pyrHe CTIOC06bt KO;~ltlpOBK11 T6KCTa, TI03BOJIHIOmMe 

aHa•UlTeJI:&Ho yMeH:onn'IT:& o6l>eM naiaHTH, aaHHToi1 Ko,n;oM. Ho npaK-. 

THlle CK:ut a To ,n;eJiaT:& HeueJiecoo6paaHo, Tar< KaK npocToe McnpaB

neHMe OTIHCK:ut BWIHB86TCfi npld 3TI)M B ,l(OBOJI:&HO CJIOJKHYIO aa:ztatry • 

C :ztpyro~ 'CTOpOHhi, H606XO,ll;l1MO XpaHIIIT::& IIIH'IJOpM8UidiO III B 

y,n;06HOM ,14Jlfi Ma.Illk'IHbt BIII,n;e, tJ:TO Qi}QC)eHHO O'ti6:Bili,14HO B. CJiyqae, 

KOr,zta aTa l1HWOPMaUHfi - nporpaMMa pa60Thl MamHHI:l. MOlKHO ·6hlJIO 

6hl, KOHetrHo, xpaHHT:& nporpaMMY, cKaJKeM, TOJI:&Ito Ha AJirOJie 11 

Krult,ztbW paa, KOr,zta llOTpe6yeTCfi :3hlllOJIHIIIT:& KaKOi1-TO yqacTOK 

aToiii· nporpaMMhl, ocymecTBJiffT:& e;~o nepe:ao,n; Ha aah!K MamHHhi. 

TaKOi1 CTIOC06 HCTIOJI:&30BaHHff npoPpaMM, HaTIIIIC8HHblll Ha aJirOpi:IT

Ml1tJ:6CKHX (He Maiiii-1HHbiX) ff3h!Kax, Ha3biB86TCff HiiTepnpeTar.tHeft. B . 

06JI46M CJiytrae OH npVIBO)J;IIIT K 6on:;mHM llOTepHM BpeMeHH npH BblllOJI

H6HIIIH nporpaMMbi, TaR KaK nepeBO,l( T6KCT8 nporpaMMbl H8 M8lliHHHhli1 ., 
HablK - pa6oTa oobl'l!HO ooJiee Tpy;~oe'tl.maa, 'lleM BblTIOJIHeHl'le noJiy'lleH-

uoi1 nporpaMMhi. IIpa:a,n;a, cy~ecTBJeT KaTeropiiia anropHTMH'leCKHx. 

H3~KOB, npH6Jil'lJKaiOmHXCff TIO.THTIY K M8lliHHHbiM ff3blK8M. llporpaMMa 

Ha T8KOM fi3bllt6 HMeeT BIII)J; TIOCJie;~OB8T6JI:&HOCTI11 It0M8H;l(, npH'll6M 
• • 

Krult,ZI;aff KOMaH,n;a Tpe6yeT BbiTIOJIH6JU1fl 60Jiee HJIH ~eHee CT8H,Z1;8PTHbiX 

,n;eYiCTBHi1. L(Jlfl T~KHX KOM8H;TJ; Mor;rT 6blT:& COCTaBJ16Hbl COOTBSTCT

BYIOmHe M8illHHHhl6 nporpaMMhl, H TO:~,l(a nepeBO,ZI; KOM8H,ZI;bl Ha fi3QIK 

Mailll1Hb1 6y,n;eT 03H8'll8T:& npOCTO 0(5pameH~e K COOTB6TCTBYIOJI46it 

nporpaMMe. 3aTpaTbl BpeM6HI1 Ha nepeBO,ll; B TSKOM CMbiCJie OTHO

CHT6JI:&HO HeBaJIHKIII,H I-1HTepnpeTa:~Hfi CT8HOBHTCH npaKTl1'll6CKH 

Bblro;n;Hoi1, TaK KaK coKpamaeT pa:3Mep xpaHHMOi1 nporpaMMbl. Ho, 

no cymecTBY,III a,n;ec:o Mbl Haxo,n;IIIM no,n;T:aepJK,n;eHwe c,n;enaHHoro Bbillie 

YTBepJK,n;eHHfi - B MailiHHe ,Il;OJI:atH:bl :cpaHk'IT:&Cfi K8K HCX0,14Haff npo-

rpaMMa Ha BXO~HOM ff3b1Ke, TaK k1 ee M8lliiliHHOe npe,n;CTaBJI6HHe • 

. 
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B ~aHHOM c~yqae 3TO npe~cTaB~eHHe COCTOHT 143 Haoopa no~npo

rpaMM, ~H':repnpeT:vtpylOIIJ,til:X: ROMaH,ll;bl .BXO~HOI'O iiSbtKa, Jt1 C~OTeMbt 

~HTepnpeTaU~~, opraHM3YI01148i1 oopameH~e K 3T~M ll0,11;llpOrpaMMaM. 

3aMeT~M, trT~ ~HTepnpeT~pyeM~e H3HKM, 0 KOTOpYX 3,11;eC~ mna 

peq~, traCTO ~Cll0~~3yiDTCH I~aK npoMeJKyTOtrHbl8 M8JK,11;Y npo6~eMHO

op~eHT~pOB8HHbiM~ a~ropHTMMtr3 CIU1MM H3biKaMH 14 M8.lll:viHHhiMM H3hi

KaM~. ITporpaMMa, HanHcaHHaH Ha npo6neMHo-opitWHT:WpoBaHHOM . 

H3h1Ke., nepeB0,11;:£1TCfl( 0,11;HH pa3) Ha npoMeJH:yTO'llihli1 H3biK (rOBOpflT, 

trTO ocymeCTB~HeTCfl KOMIT:£1~HU~H llOCJI8,1l;OBaTen~HOCTM KOMaH~ npo

MeJKyTOtrHOrO H3biKa),. a 38T8M pe3y~~TaT nepeB0,11;a ~HTepnpeTM

pyeTCH. 3~ec~ y'li.e KaJK.:ztafl KO<JaH~a nepe:ao~MTCfl (T.e. 3aMeHfl

eTcfl COOTB8TCTBYIOIUei1 no~nporpaMMOi1) MHOrOKpaTHO - CTOJI~KO 

pa3, CKOJI~KO 3TO Tpe6yeTCfi .10 XO~y BhlllO~HeHHH nporpaMMbl. 

KpOMe MHCQOpMaUMM, OTHO~Hmei1cfl Herrocpe~CTB8HHO. K pema-

8MOi1: 3~aqe, KaK treJIOB8I\Y, raK ~ M8.lll:viHe MOJB:eT ITOH8,A0011T~Cff 

cnpaBOtrHaH :viHCQOpMaUMH, Harip.i!Mep, HeKOTOpble pe3yJI~TaTbl paHee . 

pema:amHxca 38.,7.\atr .1.1JI.I.1 paHee :1po:ae,11;eHHbiX · a:s:cnepita~eHTOB. Cio;zta 

. Ee OTHOCflTC.fl pa3m·1trHOrO po;zt.3. C~OBapli1~ Ta6nHD,bi, CTaH~apTbi 

11 T.n. 

6. A p X 11 B b1 

MTaK, ;ztJIH awweKTMBHOi1 JOBM8CTHOi1 pa60Th1 treJIOBeKa l1 

M8.llll1Hhl, OC008HHO np~ pemeHittll C~OJKHbiX 3a~aq, B MaillHHe ;ll;O~)ltHO 

6biT:& cocpe,11;o~·oqeHo 6on~moe :\OJI:wqecT:ao pa3HOp0,11;HOti :WHWOPMa

~11:£1, o6pa3yromei1 Tai~ Ha3h1Bae:vrbl~ apxH:s. Apx:w:s cocTO:viT 113 ZH

wopMaUHOHHbiX M8CC:£1:SO:S, KaJK~::Ii1 113 KOTOpbiX MOJKeT ObiT:& MaCC:£1-

BOM trl1CeJI :S ~BQl1qHOM ~JI:£1 ~e~HTllltlliOM npe~CTaBJI8Hl1Vl, MaCCl1~0M 

MaillZHHbiX KOMaH~, nporpaMMOi1 MJIM traCT:&IO nporpaMMbi Ha KaKOM- · 

Jll100 aJirOp~TM~qecKOM H3h1Ke, T8KCTOM Ha OObltrHOM fl3hiKe, OOJiee 

IfiJI:£1 M8Hee CJIOJKHO opraHli130Ba::IHOi1 Ta6JIJtU~ei1.~ :vi T .• ;n; • 
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EcJUi K lilHcllOpMa~MOHHOMY MaCClil:EY oC)pamaeTCR Mailll1Ha, TO B 

KaqecT:se.ero HaHMeHoBaHMH ecTecTBeHHO 11 y~o6Ho Hcnon~ao:saT~ 

8,Z(pec, T.e. KpaTKOe 0003HaqeHMe, e~HHCTBeHHOe HaaHalieHHe 

KOToporo - ooecne'il!IT~ 6hlcTphliii nOl1CK uecTa pacnono~eHHH aToro 

MaCCHBa B naMHTl1 Mailll1Hhl. nna l!enoieKa TaKMe KO~OB~e 0603Ha-· 

G:eHHH, KaK npaBJdnO, Hey~06Hhl, Tal\ KaK OHVI He Bhi3hlBaiQT y Hero 

Hl1Kai\l1X accor~VIaUJtliii. qeno:seKy e CTec TBeHHee VIcnon~3oBaT~ MHe

MOHH'ieCKl1e H8l1MeHO:BaHl1H, TIO~OOHO Y.~eHTMcllHKaTOpaM B A]rQ]e, l1 

~aliCe. 6oJiee cJio:m:Hhie. JKeJiaTeJI:oHo, G:'l oc5bi "qeno:seqe cKoe 11 HaVIMe

HOBa.Hlile :viHg_)OpMa~l10HHOrO. MaCC.lt1Ba Cc.MO HeCJIO :B ·ce6e l1H({>OpM811;ItiiO 

0 CO~epJICaHHl1 ¥1 Ha3Hal!eHMl1 MaCCl1Ba. 

0TCIO~a · cne~yeT, G:TO apXl1B ~OnKeH 6biT~ caa6JKeH KaTana

roM, TI03BOnHIO~l1M TIO MHeMOHH'ieCKOMl' HaHMeHOBaHl1IO TOrO VInl1 

HHOrO MaCCl1Ba H8WTl1 ero. 11Mailll1HHOe t Ha11MeHOBaH!tie, T .e. a,l(pe C 

MeCTa M8CCHBa B naMHTH. npyrme CBe,l(eHHH 0 M~CC:rd:Be - ero 

,l(nl.1Hy, XapaKTep CO,l(epJKameiiiCH B Hell HH@OpMa~HH, CTIOC06 KO,l(lil

pOBI\lil 1i T. rr. ~enecoo6paaHo xpaH1ilTl· He :a KaTaJiore, a BMe cTe 

C MaCCl1BOM. 

EC11l1 Ha MalliHHe I1CTIOn~3yeTCff HeCKOn~I\0 CHCTeM nporpaM

MlilpO:BaHHfl (a 3.TO TipH CyJJJ.eCTBYIOIII.eM BaBlilJIOHCKOM CMellleHlilH fl3hi

KOB BTIOnHe pe'an:bHO), TO B npHHI.UIITIE: KalK,l(afl ClilCTeMa MOJKeT pac

TIOJiaraT~ CBOlilM apXMBOM. Ho 3TO He~r,l(OOH_O H He3KOHOMHO, TaK 

KaK apXlilB MOI~eT CO~epJitaT~ IJIHg)OpMaiU10HHhle MaCCli1Bhl cnpaBOG:HO

ro XapaKTepa, VIMeT:b ,l(OCTYTI K KOTOpbiM :m:eJiaTel!~HO llplilBepJICeH- . 

naM nro6oi1 clilcTeMbi nporpaMMVIpoBaHMH. IIoaToMy apx11:s .l(OJIJKeH 

6biT~ opraHVIG:e CKOiii liaCT~IO He I\aKOW··JH160 OT,l(eJI~HOiii CIIICTeMbi 

nporpa.MMVIpOBaHVIfl, a onepa~JtiOHHO.M GL'lCTeMbi, TIO;ZJ; KOTOpO:ti Mbi B 

.l(aHHOM cnyqae noHMMaeM nporpaMMy, K0op~lilHlilpyro~yro pac5oTy 

BCeX CHCTeM nporpaMM11pOBaH.lt1fl, pea~Il130BaHHblX Ha ~aHHO~ Mailll1He. 
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BnpolleM, OT~eJI:&Hbie HHWOPIIiarzyioHHbie Macck'!Bhl, HanpicuJep, 

nporpa.MMhl, Hank'IcaHHhle Ha onpe,z,eneHHOM aJiropiiiTMk'IllecKoM H3hiKe, 

MoryT npe~cTaBJIHT:o WHTepec JI:virr::o ~JIH noJi:oaoBaTeneti onpe,z!;eJieH

HO~ Ck'ICTeMbl nporpaMMk'IpOBaHk'Ifl. Bonee TOrO, cpe~H llOJI:030BaTe

Jie~ MOryT cy~e CTBOBaT:O rpynnbl, pelliBJOIIJ,l'le COBM6 CTHbiMk'I YCk'IJik'IflMk'I 

O~Hy H TY liCe 3~ally k'IJIL'l H6CKOJ::;&KO pO~CTB6HHbiX 3~all (HanpL1~ 

Mep, aa~all 06pa60TKitl cneKTpO.METpL1lleCKk'IX SKcnep.viMeHTOB .B 

H~epHOiti <fJI!I3HKe). Y TaKL'IX rpynr: llOJI:030BaTeJiei1 llOHBJIHIOTCH ItlH<fJOp-· 

MaiJ;HOHHble MaCC:L'IBbl, B KOTOpblX ,l,pyr:L'le UOJI:030BaTeJIH He 3a:L1HTe.

pecOBaHbl. l~eJiecooopa3HO (no llitHtiHHaM, I~OTOp~e CTaHyT HCHbi 

noa~e) 06~e~HHHT:O 3TH MaCCHBbi B rpynnOBOW apXHB ~aHHO~ rpyn-

llbi TIOJI:&30BaTeJieti. B npe~eJie ri'ynna MOJKeT CO CTOHT:& Il13 O~HOrO . 

llOJI:030BaTeJIH :, B pacnopmKeHHill KOTOporo HaxO~HTCH k'IH~HBH~yaJI:&

Hbi~ apXI!IB. YnOMHHeM KOpOTKO eu1e 06 O~HOM BH~e llaCTHOrO apXH-

Ba - apXL1Be OT~eJI:&HO~ aBJ(atiH. Cyme CTBYlOT aa.n;allH, KOTOpble· He-· . . 

l303MO:atHO p~lliillT:O a a . O~HH npilleM 1 T. e. a a O,II;HH :BblXO,ZJ; Ha M'aniHHY. 

ilOJKaJiyiti, ;D;SJKe OOJI:&III:vlHCTBO aa,n;Hll OTHOCHTCH K 3TOMY · KJiac~y, ______ .-:.--

HO O~HI!I ' 38.,1l;a'IH HeTpy~HO I:aJK~bi~ pas B:BO,II;HT:O B Mailll1HY aaHO-

BO, a ~JIH .n;pyrruc STO co:sepmeHHO HepaayMHO. WHWOPMaiJ;HH, KOTO

paH OCTaeTCH l3 MaillHHe OT O,II;HOI'O aanycKa l3 pemeH.vie TaKO~ aa

,I~;atm ,11;0 cne~YIOI.l\ero, It1 o6paaye~~ apxHB a~a'IIll. 

Bee tracTHhle, T.e. rpynnom~e 11 MH,li;MI:BM~ya.n::&Hble apxMBbi 11 

apx.viBbi a~atr, :sxo.n;HT B o6m.11t1 apxi!IB ·KaK ero tiaCTM, o6n~a

IDIUI!Ie Il13BeCTHOM aBTOHOMI!IeM, HO B TO ~e BpeMfl HMeiOIIJ,l16 MHOrO 

OOIIJ,IDC CBOHCTB It1 OOCJIYjltit1BaeMble e~HHOM CI!ICTeMOW apXI!IBHOrO 

X03fl~CTBa. qTOObi YHCHHT:O paaHliiJ;y MeX\~y·pa3HOBit1;D;HOCTH:Ml1 qa

CTHhiX apXMIBOB, paCCMOTpi1M TIIIll:vlliHhle onepaUk'IIII H~ :vlH<fJOpMaUMIOH

H~Mill· ¥aCCl1BaMH ( CM. Ta6JIII1UY 2~; • 
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nn Onepa~rMI 

I. BKnro~WTD MaccwB B apxwB 

2. ~CKHID~MTD MaCCMB 113 apXWBa. 

3. ilpMCBOHTD MaCCHBY HOBOe 

HaHMeHOBaHHe 

4. ITepeiiHCaT:D MaCCHB Ha HOBOe 

MeCTO B IIaMffTH 

5. OTneqaTaT:c co~ep~MMoe MaccwBa 

6. ITepe~aT:D MaCCMB B IIOHHOe 

pacnopff~eHHe a~a~~ 

7. ITepe~aT:D MaccMB B pacnopa~eHMe 

a~aqlt1 c5ea npaBa HaMeHHT:D ero 

8. Bhlc5paT:c Ma MacCHBa 3JieMeHTbi 

(aneMeHT) C ~aHHbiM CBO~CTIOM 
-

9 • BunoJIHHT:D MaccHB (B03MO~Hc, 

npH aa~aHHhlX aHaqeHHffX naia

MeTpoB) 

IO. TpaHcJIMpoBaTD MaccHB 

II. ITepeBeCTH MaccHB B ~pyryro 

CHCTeMy cqHCJI6HHff. 

'•. 

Ta6mu~a 2. 

XapaKTep MaccHBa 

Jiroooit MaCCHB . 

II u 

tt n 

t1 t1 

n II 

II n 

II It 

Tac5JIM~a, cnoBapD M T.n. 

ITporpaMMa (no~nporpaMM~) 

Ha MalliMHHOM fl3biKe. 

ilporpaMMa Ha anropMTMH-

tieCKOM fl3biKe. 

MaccHB q:vwen 

QnepaUHH I lt1 2 COCTaBJifliO~~ OCHOBY CHCTeMbi KOMIIJI6KTaUHH 

apXHBa. ilpM KOMIIJI6KTaUvllt1 He06~:0~HMO pemaT:O pH~ Ba~HhiX 3a~aq: 

aamHTMT:D MaCC:viBhi,. BKJIIO'l6HHbl6 H apXMB, OT Henpe~HaMepeHHOM 

IIOptm, o6ecneqHT:& c5biCTpOTY M ;r.zr.o6CTBO o6palJ.leHMff K MaCCMBaM, 

KOr~a STO 06palJ.leH~e ~OIIYCT:vlM0 1 hpe~OTBpaTVIT:& qpeaMepHOe pas-
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paeTaHHe apxH:sa. Maeevm:DI oc;mero noJI:oaoBaHHfl .z(OJI:atHbl 6biT:& ,1(0-

eTynHhi :seeM TIOJI:030:SaTeJiflM );Jifl H.3:SJie'lleHHfl xpaHfllUetieH :S HHX 

HH¢opMa~HH. BKmoqeHMe :ate HCiBblX TaKl1X MaeeM:so:s :a apx11:s 11, . 

oeo6eHHO, HeKJIIO'lleHltle 11 H3MEHeHHe 11Hli!OpMa~HH, eo~ep:ata~etieH 

:B aTHX MaeeHBax, ~OJI:lKHbi 6bl'J':O, HanpOTHB, MaKeHM8JI:OHO orpaHiti

'lleHbi. BeHKafl Oillli.!OOt!Hafl one~·a~:L-:Ifl TaKoro po~a, B XY.z(IUeM eJiytrae, 

np:L-:I:SO.z(HT K yTpaTe ~eHHo:£1 H He:soenoJIHHMOiii HHWOPMa~HH, :a Jiyq

meM - K TIOTepflM BpeMeHiti Ha :aoeeTaHOBJieHHe HH(_pOpM8LU1H. k'IaMe

HeHHe .1(8HHhiX, XpaHfl~HXefl B apX:L-:IBe, MO:ateT npHBeeTM T8K:ate K 

TOMY, 'l!TO paHee OTJia:ateHHaH nporpaMMa nepeeTaeT pa6oTaT:o :ao

oo~e MJIH Ha'l!HHaeT B~a:BaT:O HeBepHble peayJI:&TaTbi. 9TO MO:ateT· 

npOH30!iiT~,· HanpHMep, eeJIIti cnpaBO'l!Hbie ~aHHbie, OTHOeHlllHeeH K 

KaKOMy-TO npoMe:atyTKY :apeMeHM, aaMeHeHbi_aHaJIOrl'li'l!HbiMH .z(aHHbiMH 

~JIH 6oJiee noa~uero :apeMeHH, a :a nporpaMMe Tpe6yeTeH npoHa

:aeeTH paeqeT ~JIH MOMeHTa :apeMeHv.t, He non~aromero :a HOBhiii· 

~vtanaaoH. ;Ilpyroit npvtMep - apxl1:sHaH no~nporpaMMa, peaJivtayromaa 

HeKOTOpbi~ aJirOpHTM, aaMeHeHa no~nporpaMMOM, BhlilOJIHHIOllleM ~py

roi1,60Jiee 6b1eTpbii1 aJiropVITM, Ho c MeH:omeit o6JiaeT:oro npHMeHH-. 

MOeTH. 

Tio Mepe nepexo~a OT o6~ero apxH:sa K 6onee 'l!aeTHhiM Ha 

;zJ;OCTyn. K :· Maeel1B8.M ,11;0JITil:Hhi BBO;zJ;HT::&CH 6oJ!ee :lite eTKHe orpaHlil'Cle- · 

HHH, a orpaHH'l!eHVIfl Ha nepepa60TKY MaCeltl:SOB ~OJilltHbi TIOCTeneH

HO CHHMaT:OCfl. K M8CCl1BaM ¥13 apXHBa 3~8'l!Vl ;zJ;OCTyn MO:ateT l1M6T::& 

TOJI:OKO 3Ta 3~aqa. 3aTO OHa MOliteT npOlt13B0,11;VlT:& nep.epa60TKY 

MaCeHBOB e:aoero apXHBa npaKTltl'l!eeKVI oea BeflKl1X orpaHH'l!eHHM 

(KpOMe, MO:ateT ObiT:&, orpaHH'll~HHiii Ha poeT apXl1Ba). rpynnOBbie 

14 l1H,11;HBH,IJ;yaJI:OHbi6 apXI4Bbi ,11;0JI~Hbi UaxO,IJ;HT:&efl Ha npOMe:atyTO'lHOi1: 

eTyneHH TIO :ateCTKOeT:L1'3Ti4X orpaHH'll6HHiii. 
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Onepau;:vua 3 11 4 CBflSaHhl c ne,LJ; .lH:t1eM ~:caT_anora 11· 11MeiOT cnoev.i 

ueJI.DIO ycxopeHI1e :t1 ynpoi!4eH:we ,n;ocTy~1a K :W.ilTep:waJiaM apXHBa. ITetiaT.D 

l1lHl)OpMaiJ;HOHHOrO MaCCHBa ( onepau;:t1fl 5) npe;~HasHa'CleHa ,2J;Jlfl KOHT

pOJifl sa CO,I(8pJKaHIII8M MaCCMBa. 

Onepau;ll:M: 6 11 7 CJIYJKaT ,I(Jlfl ~.'O:~o, 'l!TCShl nporpaMMa MOrJia 

npo:t1sBO,I(11T::O c MaccMBOM HYJKHyio e~1 )a6oTy. rrp:t1tieM orrepau;IIIa 7 

T:M:TIIIIttHa ,1.(Jifi o6mero apXIIIBa, · Orrepai.J;>lfi 6 Ml.'lK8T l1CllOJI::OSOBaT:&Cfi 

B ttaCTHhlX apX:t1Bax C I.J;8Jl:DIO CHfiT:M:fl )TaH,I(ci~THhlX orpaHH'tl8H:t1H Ha 

nepepaoOTKY MaCC:t1Ba. ITocJie Bhli10JIHiml1fl '3T:t1X onepau;Iti:Ct ,I(aJi:&HeH

maa pa6oTa c Macc.ItiBOM ocyme CTBJiae•rca r~porpaMMOH 6es yttacTHfi 

Cl1CT8Mhl B8,I(8HIIIfl apXHBa.· 

0nepau;H:t1 8-II CJiy~aT rrp:t1MepOJ4 onopaf.U1M. Ha,I( MaCC:Vll3aMH 

cneu;:waJI:&Horo BH,I(a. 

BKJIIO'tleHHe B onepau;ItiOHHYIO C:t1C'reMy CTIOCOdHOCT:t1 npO.I1SBO,I(ItiT:D 

Ha,I( apXItiBHhlMiti MaCCVIBaMIII yKaaaHHhl8 (III, BOSMOJKHO, H8KOTOpbi8 

.I(pyrVIe) onepau;Hll, 3Ha 'tll1T8JI:DHO 06Jie:~~aeT Sa,I(a'ly TIOCTpOeHL1fi 

JII06hlX CI.1CT8M rrporpaMMlilpOBaHl1fi. 0C•)68HHO JKe ynpomaeTCfi Opra

HHSai.J;Hfl CBfi3VI tl8JIOB8Ka C Maill:M:HOW. ECJI:M: K TOMY JKe BCe nporpaM

Mhl :MaTeMaTIII'llecKoro o6ecrretieH:M:H ( c·raH,I(apTHhle no,I(nporpaMMhl; 

KOMil:t1JI:t1pyiOll{l1e ll1 HHTepnpeT:M:pyroi.U,:VIe :IporpaMMhl, TpaHCJifiTOphl 11 T .,21; .) 

CaMl1 BKJIIO'leHbl B apX:M:B Ha npaBax Oi)I.U,ero TIOJI:DSOBaHHfi, TO npO-' 

rpal~Ml1CT ,pa6oTaiOW.l1M sa BhlHOCHhlM TIJJI:DTQM, noJiyttaeT B OBOe 

pacnopHxteH:M:e nee aTo 6oraTCTBO 11 ::1e ow.ymaeT HMI-taKmc Hey,I(o6cTB 

OT CB08H y,2J;aJieHHOCTL1 OT Mailliii!fhl. M·)Y.\8T 6hlT::&, TOJI:DKO saMe,2J;Jifi

eTCfi BB0,1:4 III BhU30,1.( ;n;aHHbiX. <i:>:M:SIIIqec:tafi C.KOpOCT:D BBO;n;a-BhlB0,2J;a 

CHIIIJKaeTCH OI1pe,1.(eJieHHO, HO ,11;Jlfl I10JI&30B8T8Jifi Ba.JKHa He OHa, a 

CKOpOCT:D TIOCTyrrJieHHfl MaTepiiiaJIOB ·B o6pa60TKY ll1 TIOJiytteHHe pesyJI:&-

TaTOB. 8Ta CKOpOCT:D MOJKeT ,1.(aiKe YB•:lJilil'liiiBaT:&Cfl. 

Pyxorr:HC.D I OCTYTIHJia B .III3,IJ;aTeJI.D.CKHt1 OT,IJ;6Jl 

5 MapTa I969 ro,IJ;a. 
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