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I. BB:mnEIDIB 

Paspa60T1ta yrrpa.wmllltmC rrporp8MM ;n;.7Ill 8BM, pa6oT8JOIItlDC Ha JIB

mm O aitonepmdeHTMbHOH rumapaTypofi R1m HSMepnTeJib!IllMll aJ3TOMa

Tli3lipOB8HlmMI! yoTpOHOTB&m,Tpe6yeT 60JiblllHX saTpaT Tpy,u;a Ha 

rrporpaMMlipOBrume B al3TORO,Il;e. licnOJ!b30Ba.Hli8 aJiropnTMHqecKHX HSU

KOB BllCOROro ypOBHll,TaruDC, Kait \POPI'PAH wm AJII'OJI,oRasUBaeTCH 

H8B03MOJKHHM, TaK ItaK B OTJIHqne OT aBTORO,Il;a OHR He co.u;epl!taT cpe.u;cTB 

pa60Tll C rumapaTypOH (o6pa60TRa rrpepllBaHRH, cnerman:bHUe ROMB.H,JJ;U 

ynpaBJiemm OT,Il;eJibHllMli ycTpOHCTBBMli If T.,u;.). KpoMe Toro, TOJ!bRO 

al3TORO,II; .u;aeT BOSMOXHOCTb M8KCKM8JibHOH onTHMli38Ulili rrporpaMM no 

SaHRMaeMOfi naMIITli R 6ucTpOT8 pa6oTll, 

IIOMIIMO 8TOH Tpy.u;HOCTR MOlltHO OTMSTRTb 8!118 ,Il;Be rrpo6JreMU, xa

PaitTepHUe ;n;.7Ill 60Jibmeo6~eMHUX sa,u;aq HaKOIIJiemm ;a;aHHllX n ynpaB

nemm B pean:bHOM DpeMeHR C HCnOJ!bSOBaHReM MRHRM8111HH: 

- OrpaHHqeHHOCTb nBMlITH MRHR-8BM ; 

- HSXBaTRa Heo6xo.u;HMoro ROJIHqecTBa M8111HHHOro BpeMeHR ;n;.7Ill 

OTna,u;IW rrporpaMM, 

Bee aTn npo6JreMU BsmmocMsaHU, nocROJibey KMeHHo 60JibmOH 

o6MM TaKHX nporpaMM, 6ucTpO 38IlOJ!HllllltmC BCIO HaJm~ naMJITb 

yrrpruwr1C111efi MRHH-8BM, .u;enaeT oco6eHHO ~TeJibHUMH nl06ue pa6o

Tll no BHecetm:10 R3M8H8HHH R Tpe6yeT noaTOMY .u;onOJitm:TeJibHllX saT

paT BpeMetm Ha oTna,u;ey, B TO :Bp8MII Kait no C8MOMY CBOSMY Ha3-

Haqe1m:10 8BM ,Il;OJilltHa 611Tb nocTOIIHHO sarpyxeHa cBoefi Henocpe,u;cTBeH

Hoil pa6oTofi. TeM He MeHee, RMeHHo paSMepu pa6oT no Hamrnrum10 

On - fine nporpaMM, BllnOJIH1I8MllX 0611qHo He nporpaMMRCT&m, a 

CBMRMH paspa60TtmR8MH ClfCTSMll, T, e, HHllteHep&m wm. <pR3lfK8MH, 

oco6eHHO :HYJIQ'.t8lllllHMl!CH B rrpem.1:y111ecTBax H3llROB BllCOitoro ypOBHll,-
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Bee 3TO HaCTOlITeJII,HO Tpe6yeT aBTOMaTR3a.u;im 3TIDC pa6oT, T.e.BBe-

'AeIDUI cpe'ACTB,.n;Jl!I 60Jiee KpaTKOil R ITOHliTHOH 3aITRCR anropRTMOB, 

OCBO6OJP;D;emm OT MexaHRqecKoro Tp~a no me 3aITRCR B aBTOKO'Ae, 

o6ecne~emm B no'AroTomte K BBO~ n OTJia,IUte nporpBMMl,I. 

Bwro 6u oqeHb XeJiaTeJII,HO BBeCTR 3TH npeRMYJ!leCTBa H31:lKOB BU

COKOro ypoBHli, coxpaHRB Heo6xo~e cpe'ACTBa .n;.,m 011. - t:rie yn

paMeHRH, R CO3'AaTI, HOBUH npoMe,r.yToqHUil no ypoBim H31:lK C qiopT

paIIOITO'AO6HUMR onepaTopaMR R cnennan:I,HUMH RHCTPYrunmMR .n;.,m ynpaB

Jiemm: ycTpOilCTBaMR R o6pa60TKH npepl:ll3aHRil. 3TH MaJlll!HHO-3aBRCR

MHe orrepaTopu H3mta 'AOJilltH!l 6UTI, pa3YMHO CKOHCTPYHPOBaHU Ha 6ase 

OCHOBHllX o6c.nylElJ:B8IOlllllX nporpaMM-MO~Jieil, KOTOpue HBJIHBJTCH 06Jltl'I

MR B pasHIDC nporpaMMax, KoHe~o, onepaTopu HOBoro sta.mta He 'AOJIX

HU 6UTI, 3KBHBM8HTHUMH D;eJIUM ITO'AllpOrpaMMaM, RHaqe Jt3mt CTM 6u 

CJIRIIIItOM 3aBRCHM OT KOHKpeTHOil CRCTeMU. C 'Apyroil CTOpoHH, 3TH orre

paTopu 'AOJDml:l BHIIOJIHIITb WHKnRHKaKIDC-TO O'ARHaKOBHX, o611tl'IX ,JµIfI 

MHOrIDC nO'AllpOrpaMM rpynn RHCTPYKnnil, qTo6u ynpOCTRTI, nporpaMMR

pOBaHRe ll COKpaTRTI, pa3Mepu nporpaMM. 

MaJlll!HHO-3aBRCHMUe onepaTopu, ecTeCTBeHHo, 'AOJDl[Hll 6UTI, 'AO

ITOJIHeHU ,npyrRMR Heo6xo~ MeMeHTaMR JIJ06oro HSmta:. KOHCTaH

TaMR R rrepeMeHHUMR BeJIRqnHBMR, rpynnoil MaJlll!HHO-ll83aBRCHMWC one

paTopoB,c noMOl!II>ID KOTOPHX o6pa3ymTCH BllpSllteHRH (apn\{MeTRqecirne, 

JIOI'H'lecKHe, nepeXO'AOB, npOBepKH yCJIOBRil .n;JllI OCYllleCTBJIBHHJI pas

BeTBJieHll!I B nporp8MMax n T. 'A· ) • Heo6XO'ARM onepaTop F NC T .n;.,m 

opraHRsamm sBMeHH q>opMMbHHX napaMeTpoB. no~nporpauu Han ~ax
THqecru1e sHaqenma • 

)J;m coxpa.HeHM COBM8CTRMOCTR C RMemtHMRCH Y'f/!8 nporpaMMBMR 

3TOT HOB!iil H31:lK ~OJIXeH aBTOMaTnqecKR BKJIJ)qaTI, B ce6JI BCe,cmmo

JIU R orrepaTopu COOTBeTCTByD!lero aBTOKO~a. 
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Ha OCHOBaHnH TllltOro POAa coo6paaeant;t BCCKOJU,KO .neT TOUY 

B8.881t OAHBM Ha auopoB 61m npeAXOllCH .fl8UK COPLAN - cneUHam1-

8HpOB8.HB!dt .fl8UK ~,ll.fl ue.nef;t ynpaB.neHH.fl / l /. 

8a npomeAmHe ro~u no.aBH.nocb yse ue.noe cewettcTBO DOAO6Hwc 

.fl8UKOB, HeKOTOPUlit o6sop KOTOpWC MOllBO HalitTH B COACPllaTe.nbHOtt 

pa6oTe P.Pacce.na / 2 /, rAe npoBO~HTC.fl.Tane· ~eTa.nbHOe o6cya

AeHHe npeHuy~eCTB TaKHX H3UKOB, npowesyTOlUIWC MClltAY aBTOKO~auH 

~ HSUKaMH BUCOKHX ypOBHCtt~ 

Ilpe~.noxeauut;t P.Pacce.nou .aaUK PL1i c ycnexou Hcno.nbsoBanca 

llPH peanHSQUHH npoeKTa "Owera" B UEPHe. 9TOT .flSUK~ B TpaHC.J1flTO

pe KOTOporo HCllO,llb8OBaHU BCC BOBMOZBOCTH aBTOKO~a 9BM P.!IP-11, 

6oraqe COPI..AN'a, HO y noc.ne~Hero ecu. OAHO BalltHOC CBOlitCTBO -

npoCT0t'a. 9TO AenaeT qiopTpaHHUtt TpaHCXflTOp c HaUKa COPLAN 

.nerKo MOAHqJHUHpyeuuw, MaKCHYa.nbHO HesaBHCHUliM OT··KOHKpeTHWC: oco-

6eBHOCTett ynpaB.nflD~ef;t 9BM H npn6opa, a TaKae llO8BO.J1HCT HCllO,llb

SOBQTb 6oraTyD npaKTHKy UEPHa H OH!ill nepeAa'IH pa6oT no Tpaac.nH

UHH n OTX!i1tKe nporpauu ~.nH MHHH-9BM aa donmHe MalllHHU / 3 /. 

Teu ae TpeOosaHH8K npOCTOTU·o6~.flCHflDTCfl OCHOBHUe orpaHH'le

HHfl fl3UKa COPLAN (UHqipu B CKo6K8X OTBOCHTCfl K HOMepau COOTBCT

CTBYDDUll P83ACXOB HaCTOH~ef;t pa6oTu). 

l. B fl3UKC COPLAN AODYCTHMU TOXbKO ue.nue KOHCTaHTu, T.K.: 

a) AXfl ue.nef;t ynp8.BX8HHH BCIDIIIHBU C n.naBaD~en aanHTOlit, KaK 

npaBn.no, ae ayuu; 

6) OTeqecTBeHBUe wamHHU 06Ulffl0 He HMCDT annapaTBOlit pacmH

peuw apHq,UaTHKH-C ll.J18JlaD~en ·aanHTOf;t. 

2. Huem MCCTO orpaHH'ICHHfl Ba pasuepu KOHCTaHT (3.3), TaK 

KaK HSUK COPLAN op11e11THpoBaH Ha ua.nopaspHAHUe 9BM (12-16 6H). 
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3. HMeIOT MeCTO orprumtremm Ha ROJmtreCTBO 6yicB n IUiqip B 

JJ,D;eHTn~aTopax, Jil'ITepan:ax, a T8Kllte B m~eRcax ( 4.I ) , o6yCJioB-
• 

~emme pa8Pff,ItHOCTLJO Manm:HHWC CJIOB 3BM, Ha KOTOPHX peMH80BaHll 

qiopTplllllI&e TpaHCJmTOpl:l C R81:lKa COPL.A'N,aaBllCHlllJl8 OT TOI'0,CROJILKO 

CllMBOJIOB MO.lltHO IlOM6CTllTL B O,ll;HOM MaI!lliHHOM CJIOBe STIDC 3BM. 

4. <I>opMaT RapT He IIpOll8BOJILHllii:, a <ImtcnpoBaHHIIH ( 7 ). OTO 

orpamrtieHlle HMOllt8HO WI/I npOCTOTU TpaHCJmmm C R81:lKa COPLJIAI. 

HeCMOTpsI Ha TO. 'll:TO C OPL/IN cnemran:LHO npe,n;HaSHatreH WIii 

HaIIllCaHWI nporpaMM ynpaBJJ:emm:. B noCJie.n;yJOl1leM ll3JIOlltemm COOTBeT-

CTBymme CTaH.naPTHUe fWmmmt ., peMH8YXJlllle M8llllllllI0-8aBllCll-

MUe onepaTopu nsUKa, npe.n;HasHatreHHUe M1I ~e~eii: ynpaBJJ:emm, Oilll

caHll ,ll;OBOJILHO 6er~o n TOJILKO M1I CJiy'iruI, KOI';n:a ynpaBJJ:e1me ocy

mecTBJilleTCR trepes KOM8H,1tHO-CTaTycHUe perncTpu. n6/Io B TOM, 'll:TO 

llMeHHO B c~ 3aBllCllMOCTll CT8H,1tapTHHX fWHKIUIH OT KOHKpeTHllX 

cncTeM ynpaBJJ:eHHR,pasHoo6pasne noCJie;n:HIDC ;n:eJiaeT Heo6ospllMUM paau066-

paame BM.D:OB Taitme CWHKmrii: ynpaBJJ:eHHR. COPL/IN npe;n:ocTaBJmeT 

IIOJIL80B8TeJIJO I'OTOBuii:, ,ll;OCTaTO'll:HO rn6KHtt arrnapaT, C IIOMOmLJO KO

TOporo TOT ~eI'KO CMOllteT C8M oqiopMHTI, llMelOll!HeCR rro;n:nporpBMMH,MO

.n;yJI1I,yripa.BJIHIOllllle pa60TOii: OT,n;'MLHllX ycTpOfiCTB aBTOMaTa wm, Ha

npllMep, MOKOB Cl/111/C I 4 /, B BJJ,D;e cooTBeTcTByxmmc cTrumapTHUX 

fWHKIUIH RSHKa. 

Rax rroKasaiza npaKTllRa, MaIIIHHHo-samrcmme onepaTOPH ynpaB

~eHHR OCYIIteCTBJIIIJOTCR B 60JII>IImHCTBe CJzytraeB ,ll;OCTaTOtrHO MllHHl:lMll 

IlOCJie.n;oBaTeJILHOCTRMll UHCTPYRIUrfi 3BM. 3To 11 onpe,n;eJIWIO BU6op arr

rrapaTa cTaH,n;apTHUX CWHKmrfi M1I ~JOtreHHR B nporpBMMy M8IIlllHH0-

8aBllCHMHX onepaTopoB, a He MaKpoonpe;n:MeHllfi, KaK B CJzy'qaeMa

tmrnHO-He3aBllCHMUX apnq1~eTlltrecK1DC n ~orntrecKIDC orrepaTopoB. 
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F.mlte C5y;neT .naH0 if:opMaJII,IiOe omi:cmrn:e JIBHRa COPL.JIA/ H aB

T0R0;na B e5::myc0BCR0;i H0PMaJII,H0il cpopMe (EI-ii.l?) ,orrncamm qJ0pMaTa 

RapT.Ilo.npoe5Hoe onHcaHne ~oprpa.HHoro rpa11cnaropa c JIBHKa ,IT,JI.fl 3BM 

rnna 3JieRTponnRa-I00 Ha Mamvrne l33Cl.l-6 ,11aHo B paaore /5/. 

ABTOpH C~llTa!DT CB0HM npH.fITHill/1 ;n;0JII'0M noe5Jiaro;napHTI,·A.A.Kop

HeR~YR8 sa Il0JI83EH8 SaMeqaHH.fl no T8RCTY ).\8HH0H pa00TU. 

2. 0cH0BHUe C.11MB0Jllil, H.118HTH(pHR8TOpb!, qnCJia. 

t0CH0BH0iA cnMBOJI>::=t6yrma:, l,(,Ufli'(Jpa > l~orpa1JHqHTeJin> 

2.l. EyKBa 

,(,e5yirna>: :: .RI sic l1>f E' I i::1,1 HI ll l'I Kl LIM INI olPI QI R.I s 11'\VIVIW/Xl Ylll 

EyrmH HCil0JII,SYIDTC.fl ,!1.71.fl oe5pa30B8EH.fl H,(eJ1Tl!'illli8T0pOB B P83Ba-

Hlill onepanmi n ;npyrmc noMTHi, Hsur:a. 

2.2. Umppu 

,(,nwl',pa~=== "BOCI,MepnqHa.fl 1mq>pa:;, I ti 9 I 
L Boc1iIAepHqHa.fl umt,pa:>:: = o I! I 2 I 3 I 415"161 :/ I 

UwI)PU 11cnoJI1,3yrorcH ,!1.71.fl o::5pasor.a11M.fl R0HcTaPT ,H.l\8HTHcpHRaTopoB 

ll .npyrnx IlOll.fITHii .fl3!,ma. 

2.3. 0rpaPMqHT8JIH 

"orpa EHqnreJib ,: : = "s HaK onepaui:H :> I LCR0C5Ka.,. 1 ·" pas.neJIHTeJib> 

.(.3HaK onepamrn,::= +l-1•{/ICTIEll.lLTI · 

tCK06Ka.,. :: = ( I ) 

"pas,ne;rnreJII>, ·:::: , 

0rpaHH~llT8JIH llM81DT cpHKCHJfB8HHI,TH CMb!CJI,K0T0puV. B C50JibIDHHCTBe 

CJIYqaer oqeBl!,IleH,a B 0CTBJII,HUX 6y;neT Il0.fICH.fITbC.fl, 
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2.4. lt(eHTiqmxaTopH 

CliHTa.KCJ,W • 

"l!'A8HT:aqmxaTop 7 : : ~ " 6YKBa., \L l!'A8HTR@maTop 7 " 6YKBa '> I 
L l!'A8HTRilimtaTop '> " ~qipa 7 

Ce Ma HT HK a. L'l.l(8HTl1ipl1KaTOpll cnylltaT 

,IJ;Jill o6O3Haqemm nepeMeHHHX, M8TOK R MaCCHBOB. OAHH R TOT %8 

l!'A6HTHqMKaTOp HeJIL3lI RCllOJIL3OBaTL ,IJ;Jill o6osHaqemm pa3JIRllllllX ne

peMeHHHX JrIJm: M8TOK ,s.a .HCKJIMeHReM Toro CJiy"qa!I, KOI',Il;a 3TH nepe

Memrne :wm MeTroi:,corJiaCHO OmtCammM nporp8MMII,HM8IOT H8COBM6CTH

MHe o6JiacTR .iteficTBM, 

O6~ee KOJIRqecTBO 6YKB R ~qip l!'A6HTR~aTopa, o6osHaqamiero 

MaCCRB ( 5.I ), )tOJllltHO 6HTL He 60Jiee 3, a ,IJ;Jill OCTMLHUX cmy-qaeB -

He 60Jiee 6*) • 

IlpHMepH 

COUNT 
S U/1 
J.P33 

He )tOilYCTHYH 5CNQ nopBIJI CHUBOlI He 6yKBa 

2. 5. ll'll:CJia 

CRHTa.KCRC. 

• I N1' - " - - II - - II -

PflRfitfETR CJIHmKOY )tJIHHKHU 

, qHCJIO">::: 4 llOCJI8,1tOBaTeJILHOCTL ~qip '> 

~llOCJie)tOBaTeJILHOCTL ~lfil)7;:: .( ~qipa ">'" noCJie.itoBaTeJILHOCTI, 

~lfil> '> " ~qipa:;,, 

*'Bee nplilMepu n orpaHRqe:mm B .rcamion pa6oTe npRBe.iteHH ,IJ;Jill cmy-qaiI, 
xor.ita 1IpHM8Hll8TCfl 3BM THna 3ireKTPOmuta-IOO. a MalllHHOil:, Ha KOTO
pofi HamrcaH ~opTpaHHIJfi TpaHCJISITop,JlllJIJ!eTcH BSCM-6 

• 
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.:BOCl'>Mep,rcrnoe lfflCJIO'> :: = .( IlOCJie,n:oBaTeJII,HOCTl'> BOCI>Mep:wurux: 

I. noCJie,n;oBaTeJil'>HOCTl'> BOCl'>Mepli:tlHUX rn,:cpp .,. : : : "BOCl'>MepII'iHall 

rn,:cppa ... , ,,: noCJie,n;oBaTeJil'>HOCTl'> BOCI>Mepll'mllX rn,:cpp ... 

< BOCl'>MepII'iHall ~cppa > 

IlpmAepu 

0 
1 9 

i'-13 
He ~onyCTJIIIH;11 l 1 l 1 

gg B 
CJIJlmKOU ~m!BHOe 

'UICJIO 9 Be BOCl'>llepJllfflOI 

CeMrurrruta. B nsmte COPL.IIAI HCIIOJII>8ymCH TOJil'>RO H8o6pas:HMile 

'i:HCJia H R806pe3JlMbte BOCl'>MepR"Ullle 'i:HCJia, TO eCTl'> tmCJia MOryT . 

6HTl'> 'i:HCJIOBHMH ROHCTa.HTaMR. 

3. BlipaJte:mm: 

ClIHTrotCHC 

.: BHpWltemre-,.:: = .( ap:H(JMeTl1'lec1<0e BHpaJtemre > 

CeMaHTRKa. B xo.n:e BHIIOJIHe:Enm pa6o-qefi nporpaMMil MOlleT IlpOIICXO,n:HTl'> 

Bil'i:HCJiemre 8Ha'iemm HeKoToporo BHpaJte:mm:. 3Ha'iemre BHpa1temm 

eCTl'> H8ROTOpilit Ha6op ,n:BOH'iHilX 8HaltOB. C-cmTaeTCH, 'iTO OHO pacno

JIOlleHO B H8ItOTOpOM pel'HCTPe MaDmHil, mA8DlleM TY ae CTJ>YKTYPY H 

HYMepa.qim pa8p1I,IJ;OB, 'iTO H H'i8H10![ B onepaTHBHOit IlaM!ITH, H 8amIMaeT 

~emntOM 8TOT pemcTp. 

~eel'> YM8CTHO OTM8TKTl'>, 'iTO B H8Wte COPL~,il eCTl'> aHMOr .,._. 
JIOI'J111ecKHX BHpaumdt, peaJIHso:aammx c noMOJIIJ>ll q,yH1tURit OR n JIH:D 
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... 
( 3. 4 ) , SHa'!emmMH KOTOpWC SIBJIIUOTCII COOTBeTCTBeHHO JIOI'R'IeCKOe 

rrpoHSBe~eime H,Jiorn'!ecKafi cy-MMa • 

3. I. IIepeMemrne 

CmiTaKCRC 

.c:nepeMeHHafi)::: "'IIpOCTafi nepeMeHHafi> '"' nepeMeHHafi C :am,;eKCOM> 

"'IIpOCTafi nepeMeHHafi >:: : "' H,IteHTRqimtaTOP > 

4 nepeMeHHafi C :am,;eKCOM-,::: 4. H,IteHTRqimtaTop :;> ( 4 mmeKCHOe 

Bupaxeime >) 
t. :am,;eKcHoe Bup8.llteHRe :> :: •"' '!RCJIO '> / .c: apRq1,1eTH'!ec1toe ·Bllpallte

HHe :> 

IIpRMepli 

Ho ]tOIIYCTHLIH: 

JI 12 
SASH/I 
M(IO{ 
A(r-2-1) 

5'1!, 
tfRXIlfUfl 

K(♦ J) [ 
JI (J,ll} 

rrepBHH CHMBOH He 6YK»a 
]tHHHHaH nepeM8HHaa 
HH]t8KCHOe BHpaxeHHe He llll~HCTCH 

apHWMOTH'!ecKHM nupaxeHHeu. 

CeMaHTRKa. IIepeMeHHafi - 8TO Ham.l'.eHOBaHHe, .itrumoe HeKOTopott O]tHOtt 

BeJIH1IHHe, 8Ta BeJIH1IHHa MOllteT 6HTI> RCIIOJil>80BaHa B Bupazemmx ,1tJm 

o6pasoBamm ,1tpyri:DC BeJmtn!H R MOllteT 6HTI> RSMeHe_i:a BIIOCJie]tcTmm 

IIOcpe,1tCTBOM OIIepaTOpOB IIpl!CBaHBamm. 

IIepeMemme C 1nmeKCOM 0608Ha1la.DT CJIOBa, ltOTOpHe JlBJilU)TCII 

aJ.IeMeHTBMR O]tHOMepHWC MaCCRBOB CJIOB, 3Ha1?emte l!Im;8RCHOro Bupa

llteHHJl yxasHBaeT Ha IIOJIOXemte aJ.IeMeHTa B MaCCHBe. 
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3,2. MeTKa 

C,mTaKCHC 

t. MeTRa?:;-::: 4 n,n;eHTmpnKaTOp M6TKH? 

1.H,IJ;6HTH(!lHK8TOp M6Titn?::: '- H,Il;6HTH'l)RK8TOJ)? 

Ilpm.mpll 

JILFHJI 
LOOP 

He ,n;onyCTHMhl: SH ucna H 11oryT 6hlT1' llelTKaMil 
* •• llBJlHeTCH l,lttHTB~i!KaTopo11 

APSGEAIJ p;.Jll'IHUhlil n,n;ellTil~HKaTOp. 

CeMaHTHKa. OnepaTop Ha fIBI:lKe COPLIIN MO'?!.eT 6I:lTI> rroMetteHHI:lM 

(HMeT:E, MeTKy). MeTKH ncnonEayIDTCR IJ,JIR CCWIOK Ha onepaTOPH' 

(HanpRMep, )J,]!R yKaaaHHR Toro, KaRoil onepaTop ,n;on~eH BunonHR

ThCR cne,n;ynUIHM), 

3,3, KOHCT8HTI:l 

CnHTaKCHC 

4KOHCT8HTa ?::: ..:ttncnoPaR KOHCTaHTa :>lrnporpaMMHaR KOHc:.. 

T8HT8? 

<tJHMOBaR KOHCT8P.Ta?:;:,.:tJ11MO;,, 

L nporpaMMH8R KOPCT8HT8?:;: 1. nHTepan? 

.umTepaJI-,.::: =<'IHCnO"> \ :1.H,neHTH1pmtaTop,-

IlpHMepu 

He ,n;onycTH1111: 200 oo 
:,JJ'IA 

:Al>'i>,tJI( 

11uoro m1tpa B KOHCT8HTe 

8 - He BOCAllepHllHOe TWCJlO 

B,&eHTH~HKaTOP HHTerpana p;MBlhll. 
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CeMaHT,rna. Ec,an sa IlOCJie,noBaTeJII>HOCTI,IO Ul'lllJP B KOHCTaHT8 cJie;rr;yeT 

C5yKBa B, TO IWHCTaHTa sa,naeT qncJIO B BOCI>MepnqHoii CHCT8Me cqnc-

Jl8 HHJ1, HHaqe~B .necJITHqHo.li.MaKCHMaJ!l:,HOe 3HatJeHRC KOHCTaHThl saBHCHT OT . 

KoJinqecTBa paspMOB B 1v1am11HHOM CJioBe 3Bil, MH KOTopo.t · renepnpyeTCH 

rrporpaMMa D MaUJllHHOM KO,ne. 

~llTepaJI npHHHMaeT 1.JllCJIOBOe snaqe1me, paBHO8 a,npecy COOTB8T

CTBYIOU18ii rrepeMeHHOii 11:J!ll !WHCTaHTH. Harrp11Mep, 3Haqemrn JillTepa.na 

=AX panno a,npecy, no ImTopoMy B naMJ1Tll Haxo,nnTCJ1 nepeMeHHaJ1 AX; 

3 naqerui:e JIHTepa.na =i - a.npec KOHCTaHTH "1 ". 

OC5mee KOJillqecTBO 6yKB H Ul'l(!)P n,neHTllipHKaTopa B JIHTepa.ne He 

,noJI~eH rrpenHmaTI> 5. 

3, 4, <l?yHKUl'lll 

CHHT8KCHC 

< llJYHKUl'l.lI')-:::: .£ll,n8HTH(!)HK3TOp qiyHkrurn > (~cilllCOK (J)8KTH'l8CKHX 

napaMeTpoB '>) 
I. H,n8HTllipHK3TOP WYHKUl'lll -;,::= < H,n8HTH!pllK8TOP > 

~ crrncoK waiTn'lecKHx napaMeTpon >::=<'ipaKT:.i:qecKHii rrapaMeTp> l 
< CIIHCOI{ r}iaKTHqecKHX napaMeTpOB >, < (!)8KTHqecKHH napaMeTp > 

<qiaKTllqecKHli rrapaMeTp>:==tBHp8llteHHe > 

IlpHMep1,1 

GlN{.11·8) 
T{x, Y) 
R. Sf/I.( { AN2>{U70/l~J 

1
J6o)} 

IU-(:LIT} 

' 12 



CeMaHTllKa. (i)yHRinm onpe,IteJlli8T O,ItHO "mCJIOBOe :rna-qemre, KOTOpoe 

HB111teTca: pesy~LTaTOM npHMeHemm S~aHHOit COBOeyIIHOCTK IlpaBM, 

0Ilp8,It~8MOH Ollll:CaIDr8M g)ymanm,K g)RKCRpOBa.HHOit COBOeyIIHOCTK WaK~ 

Tll"i8ClWX n:apBMeTpOB, 

3. 5. CTrum;api':1me ~ 

K CTrum;apTHHM q,ymmruIM OTHOCIITCII Bee MaIIIIIHllO-SaB:IICHMl:le one

paTOpl:l HSIJKa COPL.IIN , Heo6xo,Itm.me ·wm; ynpaBJieHRH ycTpoiicTBaMH · 

K o6pa60TKK npepiraaHKH, B cwi:y SaBIICHMOCTH cTrum;apTHl:lX qlyHltURH 

OT KOmtpeTHl:lX ClICTeM ynpB.BJiemm, pasH006pasxe llOCJI8,ItHHX ,IteJiaeT 

Heo6ospm.wM paMR"ill'.8 mmoB Ta.KKX ~it. 

HlmenpIIBO,ItHTCJI CllKCOK H8KOTOpillC HS ma:, ltOTOplle MOryT 61:lTL 

zcno.nLsoBaHH B CJiy"iae MeTo,Ita 011 - t:,,e ynpaBJiemm nocpe,ItCTBOM 

KOM8IUl:HO-CTa-rycma: perncTpOB :e:SMepRTeJILHl:lX ycTpOHCTB, 

PacCMOTpemre CTpyitTypll llO,ItllpOI'paMM, pea,msyianmc aH8JIOI'H"iHl:l8 

CTrum;apTHl:le g)ymanm .ItJUI paM:II"iHl:lX llO.J:tYCTpOitCTB, llOKaSl:lBaeT, "ITO 

8THM llO,ItnpPI'paMMBM MOlKHO npR,ItaTL mm, KOr,Ita omr 6y,ItyT OTJm"iSTLC/I 

TOJILKO KO,ItaMH Cll8UR8JILHl:lX ,ItOllOJIH:e:TeJILHllX KOM8IUl:, BB8,It8HHl:lX_ ,ItJ!.1I 

onepaURit c KoMrum;Ho-cTa-rycHHMR perncTpBMH, Taxoe e,ItHHOo6pasHe 

mma CTrum;apTHllX ~it llOSBOJif{CT HCilOJILSOBaTL CJI8.J:tY100tKH npHeM: 

KaJIU{OMY llO.J:tYCTpottcTBy Ilpl'ICBaHBaeTCH HOMep <it) , KOTOpllit RCilOJIL-

3yeTC/I KaK napaMeTp B ,ItaHHOH ~~ onpe,IteJllimtHit,K KaKOMY ycT

poilcT:ey OHS OTHOCHTCH, ITO 8TOMY napaMeTpy aBM Bll6RpaeT KO.It Tpe-

6yeMoit cneI.UtOM8IUl:ll H ll0,ItCTaB111teT ero B COOTBeTCTBYX11tee MeCTO 

no,ItnporpBMMll, pe8JIIISYX11telt .It8.HHYD ~m. 

11o,Ito6H81I lite, HO 60Jiee 061Il81I R,IteH CO,Itep:imTCJI B npe,ll;]IOlltelOOIX 

no HSmty ,ItJ!.II ynpaB11emm 8JieKTpOHH!lMR YCTpOilCTBBMH, _BllllOJIH8HHllX 
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B CTaH.I(apTe C.11/Ji,QC I 4 /, r.ne J<O.I( ynpaBJ11m11en cpyHKIUm onpe.I(e

.llfieT KOHKpeTHo.e Il0,ItYCTP0i1CTBO (KPeiiT. 6JroK, cy6a,n;pec) R CBMY 

ynpa.BJllIIODzyIO cpyIIKIUIIO • 

.IJ,JlfI Toro, trro611 Yllpa.BJllITI, no,eycTpOiiCTBOM ~ c IlOMOl!II>JJ 

KOMaH,I(HO-CTaTYCHOro perRCTPa)He06XO.I(RM!l CTaH,I(apTH!1e <pyHKIWR, 

Il03BO.llfI!Ollllle C'Ill'.TaTI, CT8TYCH!1e ,I(a.HHUe 06 ycTpOHCTBe, IlpOaHaJIR3R

poBaTI, RX R OT,I(aTI, COOTBeTCTBYIODzyIO KOMaH,I(y 'iepes KOMaH,I(Hl1H pe

I'liCTp (qacTI, KOMaH,I(Horo perncTpa). IlyCTI, 3TO 6y,I(eT KapeTKa 

B npn6ope, RSMeplUCll(eM ,I(eKapTOBU• KOOp,I(HHaTU li906palltemm, npoeK

TnpyeMoro C WRJII,Ma • .IJ,JlfI ee rrepe.I(BID!teHlii-i, KOTOpue ,I(a,n;yT BOSMO.llt

HOCTI, IlpOBeCTH R3Mepeirnli, HaM IlOTpe6y.IOTCli CJie.I(yl!Jlllie cpymtr.um: 
R,£/1'1) V {~) - C'IRTUBaeT CO,I(eplK!lMOe perncTpa CKOPOCTR IIO.I(yCT-

poi-icTBa 'itJ B MTia,n;ume pasPfl,I(u cYMMaTopa. 

JZE/l<;!>C(-:lJ) - C'IRTllBaeT CO,I(epDMoe CtreT'Ilffia IIOJIOJKeHRil IlO.I(yCT-

poitcTBa B M,n:a,n;ume pasPfl,I(u cyt,JIMaTopa. 

~EA/~ E ('lJ, .1) - paBIIa CO,I(epDMOMY 6HTa :J KOMaH,I(HO-CTaTyCHOro 

perncTpa. 

SETS (~,fi} - BBO.I(RT B KOMaH,I(HO-OTaTyCHllil perncTp CO,I(epJmMOe 

srqefum II • 
serv (flJ,/1) - BBO,I(RT B perncTp CKOPOCTH CO,I(epJmMOe Jiqem A 

SE'!'IJ {'iJ,:t) u SE1'J (~,:!) - BBO,IVIT B 6HT J KOMaJmHO-CTaTy-CHOrO 

perncTpa COOTBeTCTBeHHO OH I. 
S££K {fb,./1,tPc} - ycTaH8B1mBaeT IlO,ItYCTPOiiCTBO 2) IIOJIOXeHHe. IlpH 

KOTOpOM CO,I(epl!WMOe C'IeT~a IlOJIOlll:emm ~ 6y,neT 

paBHO CO,I(8IJDMOMY srqeil:KH JI , IIoCJie ynpaBIIe-

HRe 6y,neT nepe.I(ano SI'iefme L O C 

Se£KS (11,6,J.oC} - j H Y KapeTKH YCTaHaBJIHBaeT B IIOJIOlll:eHHe 

c' KOOp.I(RHaTaMH ,X,,4, '!f.-8 , saTeM nepe,I(aeT yn-

pa.BJieHRe SI'iettKe L oc 
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IlpRMep: IlOJiaraa: , 'ITO X H Y KapeTKH HMe!OT HOMepa I H 2, 

COOTBSTCTBSHHO, CJie.v;ymiaa: llOCJIS'AOBaTeJILHOCTL KOMa.Im 
• YCTa.HOBlIT 8TH ~apeTltll B llOJIOEeHHe C·KOOP'AHHaTaMH 

(5517, 1237) H npoBepHT, 'lTO OHa 6wra ycTruioBJieHa 

TO'lHO: 

NF:XT 

SETV[J,Joo} . 

~fTV (:1,ioo} 

.I : .f.ffl 

TESrt = 

SEEKS (11, IJ,.U,AIE.X-r) 

'1)£L/IY(Jooo) 

JIB$ (fi-l.EA!1JC.(J)} 

ABS (t23:t-UJXJC(.2.)} 

!~ (ABS {10-TES'l'J· 1'£$7'2},;E,Ettod) 

~ecL 6wra HcnOJIL3OBa.Ha WHIUUUI ~eL.AY(TlHE} , 1tOTopa1t OCYDteCT

BJUieT ~YJIIHR mntJI CHCTSMH ('AO llOJIBJiemm npepHBrumtt wm 'AO 

1t01ma lU!TepBMa BpeMeHH TlHE #C/t..l:, ) , IlOCKOJILey qiyHKm!lI 'ilJEL.AY 

opramtayeTcsr nocpe'ACTBOM npocToro aarum;mBamm, B03MOlltHO _ee 

HCllOJIL3OBaTL T8Kllte B CJIY'lae OTCYTCTBIDI 11acoB. C 'Apyron CTOpoHH, 

9TO O3Ha11aeT, 'lTO 9Ta qlyHKm!lI 'AOJDma 6HTL CKOppeKTlq)OBaHa ,nJIII 

Krutmon 'AaHHOfi MaIIIHHH. 

3ToT CllHCOK 'AOJIESH 6HTL 'AOllOJIHeH qiy~.m ,nJIII o6pa6OTKH 

npepHBrumil. 

IlpHB8'A8M T8Kllt8 IIPJ™8pll \IJyHKUHii BBO'Aa".'BllBO'Aa, npe'AHa3Ha'leH

HHX . .IVIII. Henocpe'ACTBSHHOtt CBli3H Me;,imy onepaTOpOM H llll'lHCJmTeJILHOii 

MBlllHHOR C llOMOlllLD TeJI~Taima l'fJIH MqlaBHTHO".'mt4JPOBOro 'AHCIIJiel!. 
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K.E.YOf'r ( .A) 

K.E YoAIE 

.. 
- BBO,IUiT O,ItHO BOCI>Mepntrnoe 'lliCJIO (,n;o 6 mripp). Ee-

Jm 'ffiCJIO COCTOlIT MeHee 1IeM ll3 6 mripp, TO OHO 

,ItOJilKHO CJie,ItOBaTL Sa npo6eJiaMH. 

- BBO,JJ;l!T OT,JJ;eJibHHll CIDIIBOJI OT KJ.!aBllaTypl:l H noMe111aeT 

B cyw,mTop. 

P2lN~{7ctT} - ne-qaTaeT B KO,Ite BC~ CO06!IleHlle, IlOMe!IISIIHOe B IlaMSi-

TH, Ha"Il!HM c R'leHKll TEXT. IlepBHe meCTL 6HTOB 

a-qem TEXT ,n;OJIJKHl:l onpe.ztemtTb BOCI>Mepntrnoe tmCJio 

N , yxa3HBamtee wmHY coo6111emm. 

1'YPNVM{=A.A1}- ne11aTaeT CO,Itepl!tl™oe CYMMaTopa Kalt BOCLMepll1IHOe 

'lliCJIO, 

3. 6. Ilo,ItnporpaMMLl 

CIUITaKClIC 

'- no.ztnporpamm .,.: : = ~ 1I,IteliTH<pl!KaTop no.ztnporpaMMH > I 
~ 1I,Item:mJ}nKaTop IlO,ItIIpOrpaMMl:l '> ( <'.CJil![COK qlaKTR'!eCIGIX napa

MeTpOB >J 
Ilpm.tepll 

SEAR.CH (XI, ¥2,XJ} 

WV'l'U, 

I 

CeMrurrRKa, HMeeTCfl ,n;Ba Tnna 11O.ztnporpaMM B R3HKe {OPL.IIA/, Ilo.zt

nporpamm, KOTOpl:le He HCilOJIL3yroT (llaKTH'ieCKHe napaMeTpl:l, a TOJILKO 

nepeMeHHHe, noMemeHHHe sap8liee B o6111l'IEi 6JioKH, ll no,n;nporpBMMLl, 

KOTOpl:le HCilOJlL3YJOT (llaKTH'ieCKHe napa.MeTpl:l. B nepBOM c.,ry-qae IlO,Itnpo

rpaMMll BH3LlBaDTCfl c noMO!IlbJO onepaTopa (ALL (cM. ·4.4); a no 

BTopou NAM ~(p,, ... ,P,,)r~e H/U/E - v.ua no~nporpaJWll, 

a p, ... Pn - q>aKu1qecKHe napaMeTpl:l (n E 6 ). 
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IIo.nnporpaMMll onpe,neJUIIOT Macmrn 'Il!CJIOBIDC 3HatJeHJ'Iil, IWTOpue .fIB

JUl'.KlTC.fI pe3yJir,TaTOM npm,1eHemm 38,ll;aIIHOii COBOKYilHOCTH !IpaBllJI I on

pe,neJUier.mit omrnamieu no.nnporpauw,t. 

3. 7 Apm'f1'AeTll"l8CKOe Bllp8llt8Hlle 

CHHTBKCllC 

, oneprunm Tima CJiollteHll.fI,. :: = + I-
i. oneprunm Tnna YMHOllteHll.fI '7:: = . ., / I 
<' nepBH"lHOe BHpa.JKemrn,. : : = . < KOHCTaHTa .,., l neper.ieHHait:>j 

" fWHKUIDI,. 

iTepM ,-:::: .c. nepmr•moe Bup8lltemie-;. 1-l Tepu.,. 1. onepruum 

Tnna YMHOllt8Hll.fI)iil8PBH"lHOe BllpruiteHHe> 

L apmIMeTn"<Iecitoe BllpalKeHHe >: : = .c. TepM_ > I 1. oneparum: T1ma 

CJ!Olltemm:, .c. TepM-:> '" apn{f:MeTll"l8CKOe BllpruiteHne '> 

ioneparum: Tima CJIOlKeHH.fI, " TepM.,. 

IlpnMepu: 
:,1(1} 

IJ(J},,5- 'Z>EL T..IJ 

CJAl{x)• ST/11(%} + CO.f(.t)• COS{X} 

{A· F(x}}*3 -{C1-B•K(1*2·1) 

CeMaHTIIKa. ApHq?.18Tll"l8CKOe BHp8lltemre onpe,neJUieT IIOC.)Ie,nOBaTeJII,HOCTI, 

onepa.u.nn, ROTOpHe ,nOJilltHH 6HTI, BHilOJIH8Hll CJieBa HaIIpaBo, C J"!8TOU 

CJie,nylOIJtHX npaBHJI: 

a) no OTHOilleID!IO R CHHTaKCHCY Bu.n;epmrnaeTCJI CJI0.nyJOIJ{lifi IlOpH.UOK 

CTaprunHCTBa: 

nepBHi1 lf / 

BTOpoi1 + -
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' 6) Bl:lpaJ!teime M8li\ICV ~eBoil.cRO6Roil R COOTB8TCTBYJ01118il IIpailOil 

CR06ROH auqncnneTCH CaMOCTOHTS~LHO,n ero 8Haqeffne.ncrrOJIL-

8yeTCfI B ~MLHeID!Il'IX BUqnMemtfIX. EMaeMUil rropsmOR BUilOJI

HeHIDI orrepai.wil BCe~a MOXST 6UTL ~OCTHreyT COOTBSTCTBYIO

~efi pacCTaHOBKOil CR060R. 

4. OnepaTopu 

OrrepaTopu OimCUBaIOT. ~eftCTBRlt, ROTOpue ~OJIXHU 6UTL BUilOJIHeHU 

wm pememm aa,naqn. 06uqHo omr BUilOJIHlIIOTCfI B Toil rroc.ixe.itoBaTML

HOCTH, B ROTOpoil Olm HaimCaHll. O~HaRO 8Ta IlOMe~oBaTMLHOCTL BU

IlOJIHemtfI MOXST 6UTL H8MeHeHa orrepaTOpOM rrepexo~a l'IJlli YOJIOBHUM 

onepaTopoM. ]lmr Toro, ~o6u HMeTL BO8MOJDIOCTL ~aR~eCKH YRa8ll

BaTL nopsmoR Me~oBamm orrepaTopoB B nponecce pa6oTu, orrepaTopu 

~OJil!tH11 CHa6xaTLCfI M8TRaMH. 

CHHTaRCHC 

1. onepaTop >:: = 1. HerroMeqemrutt onepaTop-:> I t. noMe'leHHUil 

onepaTop> 

~ noMeqeHHuil orrepaTop7:; = ~ MeTRa -, " HenoMeqeHHUil orrepaTop > 

· L HerroMeqeHHUfi orrepaTop-,.:: = ~ ormc·rume -:,/ "'RoMruma aBTORo~a-,( 

, orrepaTop npncBaRBamm > I t.onepaTop 6eayMOBHoro nepexo

~a > I l. onepaTop yMoBHoro rrepexo~a -:> I l. onepaTop BO8BpaTa "> ! t. orre

paTop BuaoBa rro~nporpaMMH -,. I '- onepaTop aaMeHU ~PMMLHUX napaMeT

poB Ha ~aKT:aqecRHe rrapaMeTpu -,. I i onepaTop Haqrura ; I 1. onepa.Top 

ROHna) • 

4.I. OrrepaTOp IIpRCBall:Bamm 

CF!HTaRCRC 

L orrepaTop np:acB8l!Bamm "> ! : = L ~eBa11 qacTL orrepaTopa np:acBBll:

Bamm ":> = "' IIpaBall 'iaCTL onepaTopa IIpRCB8l!BaHRII :> 
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~ JI6BalI -qacTr, onepaTopa npHCBSHB8.HHll > : : = L rrepeMelil!rur > 

i npaBrur l{aCTI, onepaTopa IlPHCBall'.Ba.HIDI ;, : : = ~ B!Ipallt6HH6 > 

IlpHMepu 
l1'lJK (1) 

11 
S/JJI 

FJRST(x, v) 

Kl = A•8•C 

He ll,OllYCT'J,l"W! r IIS(ll) 5" 

{
HHll,CKCHOe BHpameHHe B nenoi 
qacTH He Ol1,H06yKB8HHaH ne
peueHHali 

u. (11,2-1) = X 

Mfl-1 -Yi 
B eTQ /B 

neBaa qacTr, ae nepeueHHaH 
nepeMeHHaa B npaBoll _qacTH Ha
imHaeTca HH c 6yKBH. 

CeMB.HTIDta. OnepaTOpH npHCBm!Ba.HIDI CJIYlltaT ;rr,ruI npHCBm!Ba.HIDI 3Ha-qe

mm B!Ip8llt6IDm nepeMeHHOH. ECJIH B ~eBOH l{aCTH onepaTopa npHCBali

Ba.ImlI HM66TCJI H~6KCH06 B!Ip8llt6HH6 ,OH O ;D;OJD!tHO 6HTI, o6JrnaTeJII,HO 

O;D;H06YKB6HHOH npOCTOH nepeMelllIOH. 

4,2. OnepaTop 6e3yCJIOBHoro nepexo;n;a 

CliHTBKCHC 

ionepaTop 6e3yCJIOBHoro nepexo;n;a>::: ~070,MeTKa-,. 

IlpHMepH 
~07'0 LOOP 

?trro SASH/I 

CeMB.HTHKa. OnepaTOPH nepexo;n;a npepHBalllT 6CT6CTB6IffiYlO IlOCJie;n;oBa

TeJII,HOCTI, BHilOJIHemm onepaTopoB, onpe;n;eJI1I6MllH IlOpli;D;KOM HX narrn

camm. OHR onpe;n;eJIHIOT CJI6;n;yDltlrH BllIIOJIHfleMUtt onepaTOP no M6TK6. 
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.. 
4. 3. OnepaTop yCJIOBHoro nepexo.14a 

CliHT_a.KCIIIC • 

.:onepaTop yCJioBnoro nepexo.14a ;,:: = TF (.: Bup8llte:me ,. , .: 3Ha.K 

onepamm OTHomemm ? , .: MeTKa-,) 

1. aHax onepamm .oTHomemm .,. : : = C-1' IL 1' IE G. I 
IlpHMepu 

IF( JI, L1', LOO!) 

JF (K.•J-1t,t1',IIET) 

1F (!OP, EQ 1 t.L) 
, 

CeMruITmta, OnepaTopu yCJioBHoro nepexa.14a npllIBO.wIT K nponycey wm 

BUTIOJIH8HHIO H8KOTOPUX onepaTopoB D 3aBl!ICHMOCTIII OT Teicylllero 3Ha

'IJ:8HIDI. BHpaJltelml! l1 yCJIOBRII. ECJill DHpWlteime 60JILme. ~eHLme WIK 

paBHO HYJIID, TO COOTB8TCTB8HHO Ilpl/I yCJIOBIIIll BUilOJIHeHIDI .14aHHoro yc-,

JIOB..tm JI11I60 coBepmaeTCR nepexo.14 K_ onepaTopy c.MeTKOil, YKaarumoil 

D orrepaTope, JIIII60 DUllOJIWI8TCR CJI8)4yDJnril onepaTop B llOCJI8,140Ba

TeJILHOCTIII, 

OrrepaTop yCJIOBHOro rrepexo.14a Ha nepqioKapTax npo6nBaeTCJl: B 

nOJie Bllpa"lt8Hl1/I ( CM. ? ) , 

4.4. OrrepaTop BU30Ba II0,14Ilp0rp8MMU 

CIIIHTa.KCIIIC 

(OIIepaTop DU30Ba no.14nporp8MMII)::: OL L I.III)48HTllqJIIIKaTop no.14-

nporpaMMU "· 
IlpHMepu 

C/ILL !:UH 

Cl/LL SO.R.7' 

CeMRHTnKa. :}roT onepaTop CJIYlmT ,ItlilI Buaona no.14nporpaMM, He IIIC

nOJIL3YIOIItllIX ~a.KTIII'IJ:8CKIII8 napaMeTpu. Rax TOJILKO BCTPe'IJ:aeTCR 8TOT 

onepaTop, ynpaDJie:me nepe.14aeTCJl: K 'AaHHoil no.14nporpaMMe c aarro

MIIIHaIIJ/IeM TO'IKIII B03BpaTa. 
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4.5. OrrepaTop B03BpaTa 

ClU!TffitCUC 

'- onepaTop B03BpaTa >:: a f Xl'l' '- n,n:eHTI1(1lnRaTop r1ymnnrn > \ 

ftrr,:imeHTUIJ)l!KaTop no~nporpru&m> 

IIpm~epu 
EXIT 11AX 

CeMaHTmrn. :JToT onepaTop ncno.1u,3yeTCJI B ormcamrn 1JYI!K!Urn F rro~

nporpaw.1 ~ B03BpaTa ynpaBJieHIDI Bb!3l,IBaIO!Jl8 ti rr;porpaMMe . 

. 4. 6. OnepaTop BaMeHH qiopMaJII,HLIX napaMeTpon ua ( 1aKT:IPieCKHe. 

C!1HTaKCUC 

'- one pa Top 88M8Hb! qiopMMI,HhlX rrap8!,!eTpOB Ha q)rutTU'I8CKI18 >:::: 

FNCT(1.crrncoK rpopMan:r,uux napaMeTpOB>) 

teffi/J.COK (j'10pMMI,!illX napruAeTpOB>::= c. tpopr.~MI,Hl,!1\ rrapaMElTP>I 

<CillICOK qiopMaJII,Hb!X napa.MeTpOB ..,, '- qiopMaJ.I!,H!ll: rrapa.MeTp> 

i<pop~MI,Hhli:i napaMeTp > : : = '- :imeuTn41lliaTop > 

IIpm1ep11 
FNl!lfE 

GI/HE 

Flo/C7'(11,X} 

FNCT' { x, Y,-2) 

CeMaHTirna. 3ToT onepaTop Bcer~a yrroTpe6JmeTCJI c 1,1eTrwfi, .fIBJUIRllr1eH

CJI MMeHeM qiyHKr.um: wrn rro~nporpaMMH n: npIDAeH1IeTCJI ,nJIJI opraHH3a

r.um: 3aMeHhl 410J)MaJII,HUX napaMeTpOB Ha HX !paKTH'I8CKlle 3Ha'IeHIDI. 

Ha nepipopKapTax orrepaTop 3aMeHU qiopMarr:r,HHX rrapaMeTpon Ha qiaKTn:-

'IeCKHe npo6HBaeTCJI B nOJie Bllpallt8HIDI ( CM. 7 ) • 
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/ 

4.7. OnepaTop Ha~an:a 

CHHTB.KCHC 
• , onepaTop Ha~a.n:a-,: : =- Co R. G L Bocr,Mepn'llioe 'IBCJIO > 

IlpHMep 
co.er;. 1111 

CeMaHTHKa. OnepaTop Ha~Ma ,naeT yitaarume aarpya-.:nmy) c Ka.Kott 

R~efurn naMIITH noMe~aTI, ,nrurnyn nporp13MMY • 

4.8. 9nepaTOp KOHUa 

CHHTB.KCHC 

.tonepaTop KOHUa-,.::::- EN7J I FIN 

CeMaHnrna. OnepaTOp £ N"l> OTHOCHTCli K KOHUY ,naHHOro CSI'MSHTa 

nporpaMMH. OnepaTOp rTN RBJUISTCli npH3Ha.KOM KOHUa ,Wm acceM6.nepa. 

5. OrmcaHHe. 

'- ormcrume., : : = , ormcrume MaccnBa .,. \ , ormcrume o61JlHX 6.noRoB~ 

, ormcrume SKBHBMSHTHHX HMeH .,. I , ormcrum:e ROHCTaHT > I 
. .: ormcaHHe BeyTpemmx TO~eK -:, I < ormcaHHe BHeunmx 

To~eK, \ '- ormcaHHe no,nnporpaMMH-.. I'- ormcrume qiymtD;H:e:.,. 

CHB7 

5.I. Ormcrume MaCCHBa 

CHHTB.KCHC 

rnrmcrume Macmrna..,:::. ZTMEN~crmcoR MaccHBOB-..) 

LCilHCOK MaCCHBOB 7 :: :- L. MaCClIB >·I L CIIJll.~OR MaCCHBOB >,, Mac- . 

l MaCCHB.,, : : : L. H,IteHTllt<pHRaTop MaCcHBa > ( ,( pa3MepHOCTI, , J 
lH.nSHTH<pHRaTop MaccHna-..::: "ll.Jl:8HTl!:qil!KaTop,. 

l pa3MSpHOCTL -,. : ; : " '<IHCJIO > 
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IlpHMepu 
'il)IHE# JJ(JO) J 8(3.3), .,IL7'(~o) 

CeMaHTJi!Ka. 3TO HeBUIIOJ!HJIBMUii onepaTop, KOTOpblil B nporpaMMe JJ:OJ!

llteH CTORTl, pam,rue BCex BHIIOJTHJieM1IX orrepaTopoB. OH pesepBli!pyeT 

O6JJaCTli! IIa?,iRTli!. 'Y.li!CJIO, 060:rnat?aJOmee pasMepHOCTl, ,- .n:ecn:Tli!t?HO8. 

5.2. OIIJi!CaHli!e o6umx 6JTOROB 

Cli!HTl;IRCli!C 

LOilli!CaHli!e 06!.IUlX 6JIOKOB-,.:: = COl/(.:-crrli!COK MaCCli!BOB li! rrepeMeH

HIDC >) 
4'Cilli!COK MaCCli!BOB li! rrepeMeHHUX>!: = LCilli!COR MaCCli!BOB, I-' Cllli!

COK rrepeMeHHUX-,. j .!CIIHCOK MaccnBoB u nepeMeHHIDC .,.,.,,cnli!COK nepeMeH

. HIDC .,. I l cnli!COR Maccli!BOB n nepeMe HHUX , ,·'- crmcoR Maccli!BOB > 

.! Cilli!COK rrepeM8HHl1X >:: : .: nepeMeHHaR-,. '" Cilli!COR nepeMe HHblX > 1 

,1.rrepeMemmn:,. 

.:rrepeMeHHan: ,: : =-' li!JJ:8HTli!qllrKaTop > 

IlpHMepu 
COit 11,8,C 

COit ll(lo},6118(10),CiN1'(!2} 

COJI AU(JJ},'ilJIG-, L ,6(2.oj, fl)7M_q 

CeMaHTli!Ra. 3TO H8BhlIIOJ!HR8MHii orrepaTop, KOTOpuli B nporpaMMe JJ:OJ!llt8H 

CTORTI, paH1>rue· Bcex BHIIOJIHReMHX onepaTopoB. OH pesepBli!pyeT O61UHe o6Jiac 

TR IIBMRTli! MR rrporpBMMu li! ero rro.n:rrporpaMM li! no~rrporpaMM-tpyHRI.W». 

IlpaBMO IIOJII,3OB8Hli!R COIi 6JIOR8Mli! T8RO8 llte, KaK ;rI)IR H8IIOMet?eHH!JX 

O61Uli!X 6JIOKOB B R3UR8 WPTPAH /6 /.'CJ.li!CJIO, o6osHa~ruomee pa3MepHOCTl, Mac 

Cli!BOB B O61Uli!X 6JIOKax,- .n:ecRTHtIHOe. 
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"' 5.3. OnncaHne SKBllBaJI0HTHblX RMeH 

CrmTaKCllC • 

<0IlllC8JIBe SKBllBaJieHTHb!X MMeH">::: E(}V < nepeMeHH8.ll-;,, 

IlpHMepH 
A EGV e, 

XI~ EQV -Yl'2J 

CeMaHTRKa, 8TO ll0Bl,JilQJIH.ll0MW1 one pa Top, KOTOpllli B nporpaMMe }J,OJI- · 

JKeH CTO.IITI, pafilllle BCex BUilOJIH.110M!,JX onepaTopoB, On }J.BYM nepeMeHHl,JM 

(O}J,Ha ll3 KOTOPHX MeTKa) OTBO}J,llT O}J,HY ll TY lite .ll'Je};Ky naM.IITll, 

5.4. Onucalllie KOHCT8HTU 

CllHTaI{CllC 

.t. onnca:mrn KOHCT8HT!l "'J:: = CON< tJllCJIOB8.ll KOHCTaHTa;,, 

IlpHMepH 
JI CON /31 
8 COAi -168 

CeMaHT,IKa. ::)TO H0BblilOJIH.ll0Mllil onepaTOp, KOTOp!,!M B npoi'paMMe }J,OJI

llt0H CTO.IITI, pam,me Bcex BllilOJIH.ll0MUX onepaTOpOB. OH pe3epBnpyeT 

.ll'JeiiKy C }J,8HHHM mteJteN (MeTKa) H IlOM0lll80T Ty}J,a 3H8tJeHRe KOHC

T8HTll. 

5.5. Onncaf!lle BXO}J.OB 

CHI!TaKCllC 

<OilHCaHRe BXO,IJ;OB,.:: = ENTl(!f ( CilRCOK nepeMe HHHX,. 

< cnncoK nepeMeHH!Dt>::: < nepeMeHHM,. I < cnacoK nepeMeHHHX,, 

~ nepeMe HHaR '> 

Ilpru.iep11 

ENTRY NII(;. 

ENTRY 81/13 1 X11', 9JJK 
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CeMaHTiuta. 8TO H8Bh!Il0JIHS18Mhlll onepaTop, KOTopufi B nporpaMMe 

,noJ!JlteH CTOJITI, paHI,rne Bcex BHIIOJIH.HeMux onepaTopoB. Ec;rn neo6-

xo,nuMo '1M8TI, H8CKOJI1,!{0 DXO,Il;OB B nporpaMM,Y .Il)IR TOI"O, 'lT06bl lIC

IIOJil,30B8TI, ee OT,ll;8.JII,Hhl8 tiaCTli, UCITOJII,3Y8TCR STOT onepaTop. 

5.6. Onacamrn Bf!8ITIHUX llMeH. 

CnuTaKCUC 

.:onacalll'J:e DH8IllHUX MMe H ,: ; : f XTf£t¼CilliCOK nepeMe HHIJX > 

tCillICOK nepeM8HHhlX >:! = "-. ·nepeM8HH8R ..,.1 (. CIIHCOK nepeM8PHh!X;,,, 

"nepeMeHHaJI '> 

IlpID.1ep11 
EXTERN ,11116-

EXTER. N BOB, XT1'
1 

~JK 

CeMaHTHKa. :lTO J;6Bl:JITOJIHR8Ml1H onepaTop, KOTOpl,lii B nporpaMM8 

,Il;OJIXCH CTOJITI, p8HI,Ill8 ncex BmIOJIH.H8Ml1X onepaTopoB. ECJIU B .naH

EOli IIpOI'paMMe. 8CT1, CCllJIKa Ha BXO,II; B ,npyryro nporpaMM:}~ TO STOT 

BXO,II; onepaTOpOM £X1'ER/I/ OillICHBaeTCR KaK B!18IllH88 1:MJI B ;naH

HOli nporpaMMe. 

5. 7. OnHcaHHe <J1yHKnHii. 

Cl1HTaKCl1C 

l.OIIl-1CaHHe • 1f1yHKunn :>::: FU.VCT,rn,neHTll(!)RKaTop 1:YHKW!li ,

(. T8JIO (!)YHKnllll ,. 

{T8JIO qJyHKIJ,llll?::: <CilllCOK onepaTOpoB> 

'- CIIllCOK onepmopoB,-:: = -< onepaTop-,. j '- CilllCOK onepaTopoB,. 

'- onepaTop :;, 
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"I 
Tipm11epH: 

.f. FUNCT ABS 
• ABS FNCT ( II) 

ff(A, ,E, POS) 
A : -A 
CLA 
TA'1> A 
EXIT ABS 

POS CL.II 
'(' 1/'1! ,q 
EXIT AM!, 
EN'l:J 

2. rvNCT F(X,Y) 
E'I.TEIU,I 'il)I/!, 

COff c,2 
"J)[NEN 11(£} 

K CON 0 
F FNC'T'(x,Y) 
LOOP K "' I(+ { 

A(K) = 'fll113(c,~) 
IF ( K.•5" 1 E().1 LOOPi) 

GOTO LOOP 
LOOPI F {ll(i)• A('I/- J(2)} I II(~}+ J{S) 

£1.11' F 
EN'L> 

CeM811T.liK8. Om1ca1me <'yl!Kll,IU1 CJIYlK.liT .n;Jr.fI sn,naE.lil'I DJJrOp,!TM8 

Bll'UICJJCHH.fI 3Haqerurn /f)ymuum. Bee HeBUTIOJIH.fieMHe onepaTOPH ,nOJIJKHI,J 

CTOJ'ITJ, B TeJie omrcamm rliyHKr.urn: paHI,me Bcex BUTIOJIHOOMhlX onepa

TopoB. IlepBI,JM BHilOJIHH6MI,JM onepaTopoM B OilliC8lill,I qlyHKUHli ,noJI

JK8H 06.fI38TeJII,HO 6HTI, onepaTOp 38M8Hl,J qiopMaJII,HHX napaMeTpoB 

Ha (J)aKT,l'l8CK,18 • 

5.8. On,icaHHe no,nnporpaMMu 

CHHT8KCRC 

.:omtcaHRe no.nnporpaMMbb::" ~UBk' LR,neHTRqJRKaTop no.nnpor

paMMH-, 1. TeJio no.nnporpaMMH > 
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<. TeJIO rro.nrrporpaMMH'> :: : <CIIRCOK onepaTOpoB 7 

< crrncoK onepaTopoB, :: z "onepaTOp '> I < crrncoK orrepaTopoB > 

< onepaTOP> 

TI pm.1e p1,1 : 
1.. SU6R. 

COi{ 
EXTER,A/ 
ENTRY 

" CON 

&!?.IF -= 

I( = 
81PM : 

El.TT 

EAr.D 

SQSIIJI 
B1P{J() }, C.lllF, 'l/OS 
C II t.I8 R. 
L-l)OP 

/J-18 

C,f L TU. {~oe,} 
SEEKS (HIF,J029,LOOP) 
<iJ0/3, 'l>OIJ /IS 

K-CR.Tt: 
SQSV.li 

3TO IIO.l\IIporpaMMa BH3HBaeTC.fI B ,l\pyroii rrporpru.1Me Trot: C.IIL L SRStJ,/J 

.2.. SI/Bl. lEW 
'illlt S(10) 

'ZEll..0 r1.1cr(11,N} 
I( =/1-21'# 

LOOP ( K+i 
S{K} "' 0 

EX17' 
IF{lO- K, C.E, LooP) 
UR.O 

ENc;z, 

3TO IlO.l\IlporpaMMa BH3HBaeTC.II Trot: iEl?.O (8t!FF, ,200} 

CeMaHTHKa. OrrHcamre rro.nrrporpaMMH CJIYJ!UIT WI.II Toro, qTo6u rroKa

aaTL, qTo HeKOTOpa.lI rpyrrrra orrepaTOpOB 6y,l\eT BHITOJIH.fITI,CJI Krot 

HeqTO neJioe,H ,l\aTI, BTOH rpyrrrre m.lR. Bee HeBHITOJIH.HeMHe orrepaTOpH 

,l\OJilltlll,( CTOJITI, B TeJie OIIliCaHR.II IIO.l\IIporpaMMH paHI,rne Bcex BHIIOJIH.II

eMHX onepaTOpoB. 3aMeTHM, qTO B aaBRCHMOCTll OT THIIa ITO.II-
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... 
nporpaMMH ( 3. 6 ) nepBHM BHIIOJIIIBMHM onepaTopoM B TeJie 01mcamm 

rro,nnporpaMMu,.n;oJDKeH 6HTl> Jin6o 

g /JBR. d 

(Ror.n;a rro,nnporpaMMa He llCITOJil>3Y8T cpaRTWI8CRll8 rrapaM8TPH), Jin6o 

onepaTOp 3aM8Hhl cpopMaJII,HHX napaMeTpOB Ha (llaKTWI8CRHe. 

6. BitJilO'!eHMe aBTORO,ll;Hh!X onepaTopoB n rrporpaMM, 

B ncxo,nHoii rrporpsMMe , HarrncaHHoii Ha .fI3HRe CO PL/I H, .norryc

RaJOTCR RaK OT,neJil>H118 ROMaH,nH aBTORO.n;a .n;aHHOli MaJilllHH, TaR ll OT

,ll;8JII,H1!8 cerMe HTH ( no.n;nporpaMMH , rro,nnporpaMMH-cpyHKrum) Ha RWRe 

aBTORo,na. 

IlpaBHJia HanncaHHR rrporpaMMH Ha aBTORO,n;e, .norrycTHMOrO Ha R3H

Ite COPL//IV, nsJIOllteHH HHllte B Bn.ne nepe"IHR rroHRTnil / 7 /. )lJIR 

RpaTitOCTll ll o,nH03Ha"IHOCTll ll3JIOlK8HllJI rrepe"l8Hb TTOHRTHii ,naH B Bn.n;e 

TTOCJI8,ll;OBaT8JII,HOCTll (1)0PMYJI. B STIDC cpopMyJiax H83BaHHR ITOHJITllil 3aK

JUO"l8HH B CR06Rn. Onpe,n;eJIR8M08 ITOHRTne Haxo.n;nTCR CJI8Ba OT sHaRa, 

onpe.n;eJim<Jmee - cnpana. 

< aBTORO,ll;HaR nporpaMMa > :: : .t: llOCJie,noBaTeJII,HOCTI, aBTORO,ll;HHX 

ROMatl,!l; > 

i nocJie,nonaT8.7Il>HOCTI, aBTORO,ll;HHX ROMaH,n >=: = <.' aBTORO.n;HaR ROMaH

.n;a >I, nocJie.n;onaTeJII>HOCTI> aBTORO.n;HLIX ROMaH.n > ✓ anTORO,nHaJI ROMaH,na > 

'- anToKo,n;HaR ROMaH,na >:: =,., ItOMM8HTapnii-, jrnoMaH,na .,, rnceB,nORO- · 

* 
MaH.na 7 

*) nonyCTID.iO npnMeHeHMe TOJil,KO OCHOBHbIX IlC8B,ll;OROMall,I( llCllOJII>3ye

MI.x aBTOKO,ll;OB. 
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'-KOMMeHTapm'h::: / '- TeKcT > 
'- KOM~a-,::='-MeTKa > .: KO.It onepa.u;im"> '- a,n;pec > 

.( a,n;pec ) ':::<IIpOCTOii a,n;pec > 

t npocToii a,n;pec:;,:::: nrcnrn:imil:. a,n;pec > \ '- OTHOCHTeJILHHil a,n;pec > I 
'- C!IIMBOJll'l1le CKRii a,n;pe C > 

t RCTHmruit a,n;pec>:: :::- '- BOC1>'Mep:11:1urue nmppu:;, 
<OTHOC!IITeJILHHil a,n;pec ">:::: · -11,(, npR3HaK oneprunrn Ha,n; a,n;pecawi::> 

<BOCI,Mep!II'!Hlle lW(fil)ll > 

'-CRMBOJmtJeCKIIIii a,n;pec;,,:: = .: 6yKBa "> I '- CIIIMBOJmtJec:rt!IIit a,n;pec > 

1.6YJtBa:;, I '- C!IIMBOJIHl!ecKRii a,n;pec-::, ..: m,:q,pa-::, 

'- np!II3HaK onepa.u;im Ha,n; a.rtpec8MIII '> : : : '- np!II3HaK CJIOl!temm a,n;pe-

coB -,. I '- np!II3HaK Bllll!IITaHM am,ecoB.,. 

.: npR3HaK CJiolltemm a,n;pecoB .,. : : = + 

<'npR3HaK Bllll!IITaHRfI a,D;pecOB >: ! " -

< BOCLMepR'lHM m,:q,pa ') : : = o I i I 2 I 3 / 41 l:' I 6 I '1 I 
'- KO.It onepa.u;im , : : = '- CRMBOJI onepam,:n -::, 1 '- BOCLMepH'IHOe ll!IICJIO > * 

7. ~OPMaT KapT 

TeKCT nporpaMMU, Hrumcrumoit Ha srnUKe C OPL .II Iv, npo6RBaeTCSI 

Ha neppoKapTax. ,n.,m npo6RBKR RapT MOmIO RCIIOJIL30BaTL nepq,opaTop 

Y fl fl , a TaKllte nepq,opaTOPH, npo6RBa.mtRe 0,ll;RH CRMBOJI B KOJIOHKe 

R IIe'laTamtRe Ha BepxHeit KPOMKe KapTH. CO,D;eplla.Ime KapTH (lCL,ARITMA). 

~ml: onepaTop COPLJ//1/q Bcer.rta sammaeT TOJILKO O.ItHY nep

qJOKaPTY• ,n.,m npo6RBKR onepaTopa RCIIOJILSyeTCSI (pRRCl!pOBamruii qJOp-

MaT' CO,Ite~ii IIIITI, IIOJieii nepqioKapTH, 

JE:Bce KOM6RHl!pOBamrne KOM~H acceM6.zcepa onpe,IteJl!IlOTCli RX .IteiJ:CTBR
TeJII,HI,IMH 8HalleHHSIMH - BOCLMePR'IHHMR ll!IICJI8MIII, 3-ro orpaHR'leHRe 
HCXO,ll;RT R81 ~IUCOllJlOBaHHOro ~OpMaTa xapT. 
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IlOJie, coie~ee ROJIOHKll CI no 7,HcnOJib3Y0TC!I WIil M0TRH 

(eCJIB Ha .n:a!lHOH KapTe nepqiOpHPyeTCJI KOMau.n;a a.BTOKo.n;a, TO MeTKa 

KOMrum;U a.BTOKO.n;a). 

KOJIOHKH c IO-I5 - WIil JleBOM ~aCTH onepaTopa npHCBaHBamm 

(eMH KOMann;a a.BTOKO.n;a, TO KO.n; onepar.um). 

3HaK npHCBaHBaHIDI B onepaTope npHCBaHBa.HR/I .n;OJIJKeH Haxo.n;HTbC!I 

B JII06on H3 KOJIOHOK OT I6 .n;o I9 BRJirotmTMbHO. 

KMOHRH c 20 no 72 OTBO'AJITC!I WIil npoOHBKH BBpallteHHil wm: 

a,upeCOB KOMrum; a.BTOKO.n;a. 

KMOHKH c 73 no 80-wm KOMMeHTapHeB. 

IlpH npoOHBKe Ha nep<poKapTax B JIIOOOM H3 yxasamrux nMefi 

WIil y,n:odcTBa Mel!r,Izy' CHMBMEMH MOlltHO OCTa.BJifITb npoOeJIU, HO HX KO

JlH~eCTBO He .D;OJDKHO npeBimlaTb ~eTupex. B npoTHBHOM ~ae OCTaJib

HM ~aCTb nep<poKapTU Tpa.HCJillTOPOM He BOCnpHHHMaeTCJI. HanpHMep: 

NEKOL/1 H /11,.,,.J,..,..,,._KO~LA TpaHCJIIITOpOM Oy,n:yT BOCnpHHHMaTbC!I 

Kalt Hn»;eHTH~HUe, a npH Nw..,t.,,.,,_,[,.,KOL/1 TpaHCJmTOp BOCnpRMeT 

TOJibKO CHMBM N u IKOL/1 

EMH B nepBofi KMOHKe CTOHT 3HaK / , TO .n;aHHM 1tapTa IlOHM

uaeTCH ItaK KOMM8HTapH~ • 
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