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BBE~EHIIE

Hacrosmee nocofiae npeaaassaseao .n;JUI H3yqeHHJI 6a30BhIX
anroparaasecsex crpyxryp HH4>opMaTHKH. ,l],JU1 KIDK.n;OH CTpYKTYPhI
npHBO.n;HTCJI rronpofiaoe OIIHCaHHe - KaK rpadnrsecxoe, Tax H aa Jl3hIKe
rrporpaseorpoaaaaa, BhI60p B KaQeCTBe Jl3hIKa npOrpaMMHpOBaHIDI
Jl3hIKa IIaCKarIh 06'hJlCHJleTCJI ero llIHpOKHM pacnpocrpaaeaaea, a
TaIOKe, rro MHeHHlO asropa, 60JIhmHMH B03MO)l(}fOCTJlMH .n;JUI

rrOCJIe.n;yIOIIJ;erO nepexona na 06'heKTHO-OpHeHTHpOBaHlIhIH Jl3hIK
IIpOrpaMMHP0BaHHJI Delphi. .

IIocJIe rronpofinoro 06'hJicHeHHJI CTpYKTYP npaseneao OnHCaHHe
QeThIpex JIa60paTopHhIX pa6OT. BKIDK.n;OH H3 pa60T paccuarpaaaerca
BhIrrOJIHeHHe KOHTpOJIhHOro npmsepa, no o6pa3UY KOTOPOro crynerrrax
Heo6xo.n;HMo 6y.n;eT cnenars CBOH BapHaHT pa60ThI.

BhIIIOJIHeHHe KaJl<,lJ;OH JIa60paTopHoH pa60ThI .n;OIDKHO
3a:Ka~aThCJI npe.n;OCTaBJIeHHeM oraera, KOTOphIH .n;OJDKeH conepxars
CTpYKTYPHyIO cxexy 3a,u;a~, HCXO,l(Hl>le ztamrsre H pe3YJIhTaT
BhIrrOJIHeHHJI saaaaa. IIpHMep o4>opMJIeHHJI orsera npaaenea B
IIpHJIO:>KeHHH 1.
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a6C1paKTHM HJIH

6HOTeXUHQeCKM)

rrpenrracsrsaeasre

1. I10IDITHE AJlrOPHTMA

Iloasrae anroparaa TaKOe )Ke ocaosononararomee ~
KH<popMaTHKH, KaK H nonsrae HHq,opMaUHH. lIMeHHo n03TOMy Ba)KHO B

HeM paaofiparsca.
ArrrOpHTM - sro CHCTeMa <pOPMaJIbHhIX IIpaBHJI, O,lJ,H03HaqHO

npHBoJVImM K pemeaaro ,n,aHHOH aaaasa, ECJIH 3TO onpeaeneaae
cysrrrs LlO 06JIacTH npHMeHeHHJI. BbJqHCJIHTeJIbHOH TeXHHKH, TO MO)KHO

onpenennrs aJIrOpHTM KaK IIOCJIe,n,OBaTeJIbHOCTb apH<pMemqeCKHX a
JIOrKqeCKHX ,n,eHCTBHH nan 'IHCJIOBblMH 3Ha'IeHIDlMH nepeMeHHLIX,

npasonamyro K BblquCJIeHHlO pemeans 3a,n;aQH rrpa H3MeHeHHJI.X

HCXO,n,HhIX ,n,aHHhIX B ,n,OCTaTO'IHOmHpOKHX npeztenax,
Ha3BaHHe "aJIrOpHTM" IIPOH30IIIJIO OT JIaTHHCKOH q,OPMhI HMeHH

eemrsaaurero cpenaeasaarcxoro MaTeMaT~a Myxasraena H6H Myca

aJI-XOpe3MH (Algorizmi), )KHBmerO B 783-850 IT. B CBoeH KHHre "06

HH,lJ,HHCKOM C'IeTe" OH H3JIO)KHJl npasana 3anHCH aarypansaax 'IHCeJI e

nOMOIllbW apaficxax UH<PP H npasana ,n,eHCTBHH H8){ HIiMH

"cTOJI6HKOM", 3HaKOMble Tenepb K~OMy mKOJIbHHKY. B XII B. 3Ta

KHHra 6bIJIa nepeseneaa aa JIaThIHb H nonysaaa urapoxoe
pacnpocrpaneaae B Espone. llMsI asropa B JIaTHHH3HpOBaHHoH q,opMe

CTaJIO 0603Ha'IaTb B cpeaaeaeaoaoa Espone BCW cHCTeMy ,n,ecRT~oH

apH<pMeTHKH, a II03iKe - H npaBHJIaBblnOJIHeHHJI. onpeaeneaasrx
LleHCnJHH, TO ecrs aJIropHTMhI.

I1CnOJIHIt:TeJIb aJIfOpHTMa - 3TO HeKOTopM

peansaas (rexasrsecxaa, 6HOJIOr~eCKM MH

cacreaa, cIIoco6HM BbllIOJIHHTb ,n,eHCTBHJI.,

aJIrOpHTMoM. I1clIOJIHHTeJUI xapaxrepasyior:

cpena;
3JIeMeHTapHhIe ,n,eHCTBHJI.;

CHCTeMa KOMaH,lJ,; •

OTKa3b1.

Cpena (MH 06CTaHOBKa) - 3TO "xecrc 06HTaH~" HCnOJIHHTeJIH.

Hanpusiep, L\,JUI HCnOJIHHTeJUI Pofiora H3 mKOJIbHorO yqe6HHKa cpena

- 3TO 6eCKOHeQHOe KJIeTOQHOe nOJIe. CTeHhI H aaxpameaaue KJIeTKH

roxe sacrs cpeasr. A HX paCnOJIQ)KeHHe H 1I0JIOiKeHHe CaMoro P060Ta

3a,lJ,aIOT KOHKpeTHOe COCTOHHHe cpensr,

Ka)K,lJ,bIH HCnOJIHHTeJIb MOiKeT BbIIIOJIHHTb KOMaH,n,bI TOJIbKO H3

nexoroporo crporo sanaaaoro eUHCKa CHCTeMhI KOMaH.u;

HCnOJIHHTeJUl. )].JI~ Ka)K,lJ,OH KOMaH,n,bI ,n,OJI)KHbI 6bITb sanaasr yCJIOBHH
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npHMeHHMOCTH (B KaKHX COCTO~HIDIX cpensr MO)KeT 6bITh BbIIIOJIHeHa

KOMaH,n,a) H OnHCaHhI pe3YJIbTaTbI BhInOJIHeHIDl KOMaH)U>I. nOCJIe

Bbl30Ba KOMaH,lJ,bI HCnOJIHHTem. cosepmaer COOTBeTCTBywmee

3JIeMeHTapHOe ,n,eACTBHe.

OTKa3bl HCnOJlHHTeJI~B03HHKaIOT, eCJIH KOMaH,lJ,a BhI3hIBaeTCJI. npa
nenonycraaoa ,n,m nee COCTOmHH cpensi. 06hfl1Ho HCnOJIHHTeJIb

HWlero He 3HaeT 0 ueJIH anroparaa. OH BbITIOJImeT ace n0JIY'!eHHble

KOMaH,lJ,bI, He 33,llaBM BonpOCOB "noxesry" H "sasea''. B HHq,opMaTHKe

yHHBepCaJILHblM HCIIOJIHHTeJIeM anroparaos JlBJIJleTCJI. KOMUbWTep.

KaK H rnofioe aayxaoe rroasrae, aJIrOpHTM 06JI3,llaeT HeKOTophIMH

cBoAcTBaMH, XapaKTepH3YIOIUHMH ero BhIIIOJIHeHHe.

CBOHCTB8 aJIrOpHTM8:

1) lleTepMHHHpoBaHHoCTb (on.peneJIeHHOCTb).

K3)I(,lI;0e npaBHJIO anroparxa ,lI,OJI)KHO 6b1Th qeTKHM, O,ll,H03HaQHhlM

H He OCTaBJIHTh MeCTa JlJIH npOH3BOJIa. Bnaronaps 3TOMy CBOHCTBy

BhInOJIHeHHe aJIrOpHTMa HOCHT MexaH~eCKHH xapaxrep H He Tpe6YeT

HHKaKHX ,lI,onOJIHHTeJIbHhIX YKa3aHHH HJIH CBe,ll,eHHH 0 pemaexojt
saaase, n03TOMy npHMeHeHHe anropuraa K O,ll,HHM H TeM )Ke HCXO,n,HhIM

,lI,aHHbIM ,n,OJI)KHO npHBO,lJ,HTb K O,lJ,HOMy H TOMy )Ke peaynsrary.
2) Pe3YJIbTaTHBHocTb (KoHeQHoCTb)._

3a KOHelJHOe 'IHCJIO maroa anroparx JIH60 ,lI,OJI)KeH 'npHBO,lJ;HTL K

pemeamo 3a,lJ,a1JH, JIH60 nOCJIe KOHeQHOrO 'IHCJIa maroa
OCTaHaBJIHBaThCM H3-3a HeB03MO)KHOCTH nOJIy1JHTb pemeaae C BhI.n;aqeH

cooraercreyromero coofimeaaa, JIH60 aeorpaaaxenno npoaonscarscs B

reseaae BpeMeHH, oreeneaaoro WUI HCnOJIHeHHJI. aJIrOpHTMa, C

BhI,ZJ;a'IeH npoMeiKYTo1JlIbIX pe3YJIbTaToB.

3) Maccosocrs.
AJIroPHTM pemeaas 33,llaQH paspaoaraaaerca B 06I1leM BH,lJ,e, T.e.

OH ,lJ;OJI)KeH 6b1Tb npHMeHHM WUI nexoroporo xnacca 3a,n;a'I,

Pa3JIH'IaIOJIUlXCH JIID.IIh HCXO,lJ;HblMH naHHhlMH. Ilpa 3TOM acxoztaue
naaasre MOryT Bbl6HpaTbc~ H3 aexoropoa 06JIacTH, KOTOpWI

Ha3hIBaeTCM 06J1aCTbW npHMeHHMOCTH anroparua.

4) lIHcKpeTHOCTh (n.pephIBHOCTb, pa3JleJIbHOCTb).

AJIroPHTM ,lI,OJI)KeH npezrcraansrs nponecc penreaas 33,lla1JH KaK

nOCJIenOBaTeJIbHOe BbIIIOJIHeHHe npocrsrx (HJIK pauee onpenenenasrx)

3TaIIOB (maroa).
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5) IIoIDITHocTb.
I1cnOJIHHTeJIb anroparxa ,LlOJDKeH nOHHMaTh, KaK ero BhIllOJIIDlTb.

.!WyrHMH CJIOBaMH, rrpn HaJIlf'lHH aJIrOpHTMa H npOH3BOJIbHorO

sapaaara HCXO,LlHbIX ,LlaHHhIX HCnOJIHHTeJlb ,LlOJDKeH 3HaTb. KaJ{ Ha,LlO

.n;eHCTBOBaTb)lJISl BblnOJIHeHHSl sroro aJIrOpHTMa.

,L{JISl COCTaBJIeHHSl arrropHTMa H npOrpllMMbI pemenaa 3a,LlalI na

xoxnsrorepe MaTeMaTl{qeCKaSl <pOPMYJIHpOBKa sanasa, BKJIIOlIaIOIUaSl

CHMBOJIbl MaTeMaTJiqeCKOrO aHaJIH3a (CHMBOJIbl aarerpana,
npOH3BO,LlHOH, LlH<P<pepeHUHaJIbHhlX oneparopoa H T.,Ll.), .n.oJI)KHa 6bITb

npeo6pa3oBaHa HenOcpe,LlCTBeHHO B npouenypy penreaaa saaasa,

npe.n.cT~IDIIO~IO C060H nOCJIe,LlOBaTeJIbHOCTb apH<pMeTWlecKliX

,LleHCTBHH H JIorlRecK:HX cBSl3eH Me)l()l;y HHMH, TO ecrs ,LlOJDKeH 6blTb

Bbl6paH MeTO,Ll pemeaas 3a,nalIH. Hanpaxep, npa peuieaaa
2 ~

KBa,LlpaTHOro ypasaeaaa ax + bx + C :;; O' B~HCJIeHHe xopaea

npOH3BO,lJ.HTCH no .popMYJIe

Xl2 = (-b ±~b2 - 4ac)/(2a).

<!>OPMYJIbI, nO,lJ.06Hble ,lJ.aHHOH, MOryT COCTaBHTb OCHOBy

anrOpHTMOB petnenaa nO,Ll06HblX 33,MlI. .

He,lJ.OCTaToK <poPMYJI 3aKJIIOlIaeTCH B TOM, lITO OHH He 06JIa,LlaIOT

,lI,OCTaTOlIHOH MaCCOBOCTbIO. ,lJ,AA anreopamecxax ypaBHeHHH CTeneHH

n ~ 5 He cymecrsyer o6mu:x <pOPMYJI,BblpIDKaIOm.HX CBH3b Me)l()l;y

K03ql<pHuHeHTaMH ypaBHeHHH H HX KOPIDIMH B Pa,LlHKaJIax. II03ToMY B

B~HCJIlITeJIbHOH MaTeMarnKe pa3pa60TaHbI MeTO,Llbl apH<pMeTH3au;HH

sanas, nassrsaeauc lIHCJIeHHbIMH MeTO,ll,aMH, xoropue npHcnoc06JIeHhl

)lID!. pemeaas mHpoKHX KJIaCCOB 33,MlI H o6ecnelIHBaIOT HX ,lI,OCTaTOqHO

BbICOK)'lO TOlIHOCTb pemenaa. Bufop roro HJIH anoro lIHCJIeHHoro

MeTo.n.a )lIDI. penrenaa 3a,LlalIH na KOMnbIOTepe CBSl3aH, C O,ll,HOH CTOpOHhl.

cTPe60BaHHSlMH, npe,ll,'bSlBAAeMbIMH nOCTaHOBKOH sanasa (TOlIHOCTb

penreuaa, 6blcTpoTa nonylIe'HIDI pesynsrara, CTOHMOCTb nO,ll,rOTOBKH

nporpasoru pemeaaa 3a,LlalIH), H, C ,lI,pyroH CTOpOHhl, C Tpe60aaHlUlMH,

npe,ll,'bHBJUleMbIMH KOMnbIOTepOM H nporpaMMOH K lIHCJIeHHOMY MeTO.n)'

,LVUI ero KOMnbIOTepHoH peanaaauaa.

Anroparst, na OCHOBe KOTOpOro COCTaBAAeTCSl nporpasoaa

pemeaaa sanasa, npe,LlCTaBAAeT C060H nOCJIe,ll,OBaTeJIDHOCTb ,lI,eHCTBHH,

xoropsie MO)KeT BbIllOJIHHTb ( HJIH MO)KeT BhlnOJIHHTb HaH60JIee

pauHOHaJIbHO) KOMllbIOTep. B HeM OTpa)KeHbI He TOJlbKO

apH<pMeTHlIeCKHe ,lJ.eHCTBHSl, Heo6xo,LlHMble ,lI,JIH peaJIH3au;HH

Bbl6paHHoro '1HCJIeHHOrO MeTO,ll,a, HO H JIOrHlIeCKHe CBH3H, xoropsre
lIHCJIeHHblH MeTO,lJ. nanaraer na HCXO,lJ.Hble ,lJ.aHHble. 3TH JIOrHlIeCKHe
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CBSl3H ,lJ.OJI)KHbI 6b1Tb sanaasr B <popMe, BOCnpHHHMaeMOH

BbRHCJIHTeJIbHbIMH MamHHaMH, npOBepKOH 'rex MH HHblX

COOTHOmeHHH, ,lJ.OnyCKaIOmHX (MH He .n;OnyCKaIOlIlHX) aBTOMaTJiqeCKOe

BhlnOJIHeHHe ,lI,eHCTBHH, rrpennacsrsaeaux MamHHe nporpasoaoit.

2. CIIOCOlibI OIIHCAHIDI AJIrOPHTMA

AJIroPHTM MO)KeT 6hITb npencraanea Pa3JIHqHbIMH CIIoco6aM:H. Ha

npaKTIIKe HaH60JIee .pacnpocrpaaeasr CJIe.lO'IQ.IIUle <pOPMbI

npe,ll,CTaBJIeHIDI anroparaa:

- CJIOBeCHaSl (sanacs na eCTeCTBeHHOMflbIKe);

,.... rpadnorecxas (H306pIDKeHHSl H3 rpaoaxecxax CHMBOJIOB);

- ncesnoxonsr (nonyoopvanaaoeaaasre OImCaHHSl aJIropHTMoB aa

YCJIOBHOM anrOpHTMH'IeCKOM flhlKe, BKJIIOlIaIOIIUle B ce6H KaK

3JIeMeHThl Sl3b1Ka nporpasoaaponaaaa, TaK H <pPa3hl eCTeCTBeHHOrO

H3b1Ka, oomenpanarne MaTeMaTJiqeCKHe o603HalIeHHSl H np.):
- nporpasoraaa (TeKCTbl Ha H3b1Kax npOrpaMMIIpOBaHHSl).

CJIOBeCHhlH cnocof 3arrHCH aJIrOpHTMOB npencraanser C060H

OllHCaHHe nOCJIe,n:OBaTeJlbHhlX 3TafiOB o6pa6oTKH nasarax. AJIroPHTM

sanaerca B npO:H3BOJIbHOM H3JIO)KeHIDI aa eCTeCTBeHHOM H3b1Ke.

IIpuMep. 3anHCaTb aJIf0PllTM j:laxO)K)l.eHlUl HaH6oJIbmero o6m;ero

,LleJIHTeAA (HaLO nsyx aarypansasrx qHCeJI (anroparx 3BKnH)l.a). .

AJIrOPHTM MO)KeT 6bITb cJIe)l.ylOII.J;HM:

1) sanart, nsa lIHCJIa;

2) eCJIH lIHCJIa pasau, TO B3HTb JII060e H3 HHX B sasecrae OTBeTa H

3) OCTaHOBHTbCH. aaase npO,ll,OJI)KHTb BhlnOIDIeHHe anroparaa;
4) onpenenars fionsmee H3 qHCeJI;

5) 3aMeHHTb 60JIbmee H3 qHCeJI Pa3HOCThIO 6oJIDmero H MeHbmero·.

H3 lIHCeJI;

6) nOBTOpHTb aJIropHTM C mara 2.
OIIHCaHHhlH aJIrOpHTM npHMeHHM K JII06hlM HalYParIbHbIM

lIHCJIaM H )l.OJI)KeH npHBO)l.HTb I<: pemeamo nOCTaBJIeHHOH sanasa.

CJIOBeCHbIH cnoco6 He HMeeT urapoxoro pacnpocrpaaeaaa, TaK

KaK TaKHe OnHCaHHSl:

crporo He <P0pMaJIH3yeMhl;

CTPa,LlaIOT MHOrOCJIOBHOCTbIO sanacea;

,LlOnyCKaIOT HeO)l.H03HaqHOCTb TOJIKOBaHIDI OT.n;eJlbHbIX

npennacaaati,

7



TIYCK-QCTaHOB: ( ) : aasano.xoaeu 3JIfOpHTMa;

~. ~_ BXO,WBbIXOJl B nOJlnporpaMMy.

TIPeJlonpeJleJIeHHbIHD 0:BbJqHCJIeHHjI IIO nonnporpasore,
npouecc: '-. _ CTaHJlapTHOH IIOJlIIporpaMMe.

MO):\HcPHKaIUIJI: < >:Haq3JIO UHKJIa.

,[lOKYMeHT: [ --I :BbIBOJl pe3YJIbTaTOB aa nesars,

: npoaepxa yCJIOBHH.

] : BbIqHCJIHTeJIbHOe JleHCTBHe HJIH

------- nOCJIeJlOBaTeJIbHOCTh .n:eHCTBHH.

/

Tlponecc:

BBOJl-BbIBOJl:

Penreane:

IIceBJloKOJl npe):\CTaBJUIeT c060u cacrexy 0603HaqeHHU H npaaan,
npenaasnaveaayto ,lJ,JUI e,n:HH006pa3HOH 3aIIHCH arrrOpHTMOB.

Ilceaaoxon 3aHHMaer npoaexyrosaoe Mecro Me)l(!lY eCTeCTBeHHbIM H

4>OPMaJThHbIM jl3bIKaMH. C OJlHOH CTOpOHl>I, OH 6JIH30K K 06bJqHOMy

eCTeCTBeHHOMy jl3IJKY, n03TOMy anroparxu MOryT aa HeM

3anHCbIBaTbCjI H qHTaTbCjI KaK 06b1'1HbIH TeKCT. C JlPyroH CTOpOHbI, B

nCeBJlOKOJle HCrrOJlb3YIOTCjI aexoropue cPopM3JIbHbIe KOHcrpYKI.UfH H

MaTeMaTH'IeCKM CHMBOJIHKa, lffO npH6JI.IDKaer sanacs anroparxa K

06JnenpHRjlTOH MaTeMa~eCKOH3anHCH.

B nceanoxone He rrpaaarst crpOfHeCHHTa.KCWIeCKHe npasana .z:mR

3arrHCH' KOM~, npHCYJnHe cPOPM3JIbHbIM jl3hIKaM, 'ITO ofinerxaer
sanacs 3JIrOpHTMa na CTa}lHH ero rrpoexrapoaaaas H naer
B03MO)l(HOCTb HCnOJIb30BaTh 60JIee IllHPOKHU Ha60p KOMaH,n:,

paCCqHTaHHbIH na aficrpasnroro HCnOJIHHTeAA.

OJlHaKO B nCeBJlOKOJle 06bWHO HMelOTCjI aexoropsre
xoncrpysnaa, npacymae cPOPMaJThHbIM jl3bIKaM, QTO otinersaer
nepexon 01' 3anHCH aa nCeBJlOKOJle K 3aIIHCH 3JIrOpHTMa na
4>opMarrbHOM jl3bIKe. B qaCTHOCTH, B nCeBJlOKOJle, TaK )l(e, KaK H B

4>OPM3JIbHbIX jl3bIKax, ecrs crry)Ke6HbIe CJIOBa, CMbICJI KOTOpbIX

onpenenea pas H aascerna. OHH BbIJleAAIOTCjI B nesaraosr TeKCTe

)l(HpHbIM rnpHcPTOM, a B pyKOnHCHOM TeKCTe nOJlqepKHBaIOTCjI.

. EJlHHOrO HnH cPOpM3JIbHOrO onpeJleJIeHHjI nCeBJlOKOJla He

cymecrsyer, n03TOMy B03MO)l(HbI pa3JIWIHbIe nCeBJlOKOJlbI,

OTJlWIaIOJnHeCjI Ha6opOM crry)l(e6HbIX CJIOB H OCHOBHbIX (6a30BbIX)

KOHCrpymHH.

rpaWWIeCKHH cnocof rrpencraaneaaa 3JIrOpHTMOB jlBJUIeTCjI

60JIee KOMnaKTHbIM H Har~biM no CpaBHeHHlO co CJIOBeCHbIM.

IIpH rpacPWIeCKOM npeJlCTaBJIeHHH anroparu H306pa)l(aeTCjI B BH,Jle

nOC.!IeJlOBaTeJIbHOCTH CBjl3~bIX Me~ C060H cPYHKllHOH3JIbHbIX

6JIOKOB, Kll)I(,AbIH H3 KOTOpbIX COOTBeTCTByer BbIIIOJIHeHHIO onaoro HJIH

HeCKOJIbKHX JleHCTBHH.

Bee ClIMBOJIbI cxex arrrOpHTMOB OnllCbIBaJOTCjI rOCYJlapCTBeHHhIM

CTaHJlapToM rOCT 19.701.90, B KOTOpOM roqHO 0603HaqeHbI paassepsr
Ka)I(Jloro 6JIOKa, ero BH}l H aaaaaxeaae. B CBjl3H C yqe6HhIM

xapaxrepox BbInOJIHeHHjI JIa60paropHbIX pa60T B HaCTOjlJneM noc06HH,

TO'lHOe cofimozteuae pasaepoa 6JIOKOB cxea 3JIfOpHTMOB

He06j13aTeJIbHO (OJlHaKO npasercrayerca).
,[l3JIee npaaeztensr OCHOBHbIe 3J1eMeHTbI CTpyKTypHbIX cxeu

anroparvon H HX npenaassaseaae.
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3. OCHOBHhIE BII,ll,h1 BhNHCJIHTEJIhHhIXTIPOUECCOB

PacCMOTpHM OCHOBlfbJe BH,D;hI BhI'lHCJIHTeJThHbIX nponeccos,

BCTpetHiIOII.l,HeC.H B HHlPOpMaTHKe.
1) JIUlIeUlIblU 6blllUCJlUmeJlbllblU npouecc: npouecc, 6noKH

xoroporo Bbll10.JIIDIlOTC.H nocne,UoBaTenbHo O,UHH sa APyrHM ( nopaaox

BbIllOnHeHH.H 6noKOB eCTeCTBeHHbtii).
HanpHMep, BbPlUcneHRe lPYHKI.l,HH Y =a *x + b onRCbIBaeTC.H

cne.uylOlI.l,eH CTpyKTYPHOHcxeaoii

Hasano

KOHeu

. 2)Pa36em6Jl5lIOUlUUCR ,6bJlIUCJlUmeJlbHbIU npouecc: npouecc,
KOTOphIH oCylI.l,eCTBn.HeT BhIQRCneHR.H B 3aBRCRMOcrn OT BhIllOnHeHR.H

roro HnH auoro norasecxoro ycnOBR.H no TeM HnH HHbIM lPopMynaM, no

tOM HnH HHOH BeTBH.
B sasecrse npaxepa pacCMOTpHM BbI'lHCneHHe lPYHKll,HH:

{

X - S,X<4

y= x+6,x=4

x,x> S

B cnyxae BhInonHeHR.H ycnoaaa x<4, npORCXO,UHT BhIQHCneHHe

«pyHKU,RR y=x - 5, B npoTRBHOM cnysae npoacxozrar nposepxa ycnOBH.H

x=4. Ecna nanaoe ycnosae BblIIOnH.HeTCH, TO BbI'IHCAAeTCH lPYHKIJ.}Ul Y

10

HaQ8JIo

KOHeu

3) l(U1(JlUlIeCKUU 6blllucllume.nbHblu npouecc : TaKRe npoueccu

qaCTO BCTpeQalOTClI aa rrpaxraxe B 'rex cnysasx, xorna pemenae 3a,UaQH

CBO,UHTC.H K MHorOKpamoMy BbI'lHCneHHIO no O,UHHM H TeM :>Ke

MaTeMaTHQeCKHM 3aBHCHMOCTHM npa pasnauaux 3HaQeHIDIX BXO,UHlI.l,HX

B HRX BenH'lHR. Maorosparao nOBTOp.HIOII.l,HeC.H ysacrxa raxoro
BbPlHCnHTenbHOro npouecca H33b1BaIOT IlHKnaMH. U,HKnH'IeCKHH

aJIrOpHTM n03BOAAeT cymecrseaao cOKpanIT~ 06'beM nporpaseru sa

cser MHorOKpamoro BhIIIOnHeHHH ee I.l,HKnH'leCKOrO ysaersa.

B sasecrse npaxepa paccacrpasr aJIrOpHTM Bhl'lHCneHHH
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x2 x3
X

4
i-I Xi v

6eCKOHe1JHOH CyMMLI S =X - 2 + 3-4 + ... ( -1) i + ... C38,llaHHOH

TOqHOCTblO e ( ,llJUI ,llaHHOn 3HaKOqepe,llylOwenCjI 6eCKOHeQHOn CYMMhI
'Ipe6yeMIDI TOQHOCTh 6Y,lleT nocrarayra, xorna osepezmoe cnaraexoe
CTaHeT no a6COJIlOTHOH BeJIHqHHe MeHbilie c).

Cxexa BbIllOJIHeHHjI anroparsra npencrasneaa HH)I{e. Ha Hen:
- p - QHCmrreJIb Oqepe,llHOrO CJIaraeMOro;
- m - Oqepe.n;Hoe cnaraeaoe;
- S- QaCTHqHIDI cyMMa;
- i - HOMep oqepe,llHoro CJIaraeMoro.

c-~

S=O;i=l;
m=l;p=-1

p= - p*x; m = pi i;
&.=s + m; i=i+ I

BhIBO.ll S
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4. JIAIiOPATOPHhIE PAliOThI
06maH cxeMa BblDOJlHeHHH Jla60paTopHoii pa60Tbi

BhInOJIHeHHe KIDK,ZJ;OH JIa60paTOpHOH pa60ThI BKJIIOQaeT
HeCKOJIbKO eranos, HH 0,llHH H3 KOTOpbIX He ,llOIDKeH nponycxarscs.
HaqHHaTbCjI pafiora ,llOIDKHa Cpasfiopa 38,llaHIDI H COCTaBJIeHHjI cnacxa
061>eKTOB, xoropue 6Y.llYT BCTpeqaTbCJI B uporpasoae (B H306pIDKeHHH
aJIrOpHTMa). 3TOT cnHCOK otTheKToB B BH,lle Ta6JIHIUd H,lleHTHcPHKaTOpOB
(Ta6JIHIU>I pacnpezreneaas nasrara) oseas BIDKeH B nepssrx patiorax.
KaK nOKa3hIBaeT orrsrr COCTaBHTeJIJl, He)'MeHHe BhI,lleJIHTb H OIIHCaTh
acrromayeasre B nporpaaxe ztanasre oseas qaCTO lIpHBO.n;HT K
OIIIH6KaM B rrporpaauax, sanpaxep, nopJUU<OB:r.rH HOMep nyT3IOT CO·
3HaQeHHeM 3JIeMeHTa B nOCJIe,llOBaTeJIbHOCm, ofimee KOJIHqecTBO"
06'beKTOB - CKOJIHqeCTBOM 061>eKTOB, y.n;OBJIeTBOpJllOIIJ,HX KaKOMY"';JIH60
KpHTepHlO, H TOMY nO,l106Hoe.

Hsotipasceaae aJIropHTMOB cnenyer BhInOJIHJlTh MaKCHMaJIbHO
nO,llp06HO, OC06eHHO B nepssrx paoorax. HeJIb3j1 rrponycxars
H306pIDKeHHjI 6JIOKOB aJIrOpHTMa, eCJTH OHH "nO,llpa3YMeBaIOTCjI".
MO)I(HO n03BOJTHTh 061>e.n;HHjlTh B 6JIOKe HeCKOJIbKO O.n;HOTHIlHbIX
,llenCTBHH (narrpaaep, OqHCTKY HeCKOJIbKJIX nepeueaaax), HO sanpoc
aa BBO.n; KaKOrO-JIH60 3HaqeHHjI H, co6cTBeHHO, BBO.n; sroro 3HaQeHIDI B
nepexeaayto C KJIaBHalYPbI H.e06xo.n;HMO H306pIDKaTh .n;ByMJI
OT,lleJIbHLIMH 6JIOKaMH, noxa CTY,lleHThI He npHBbIKHYT, "ITO BCJlKOMY
nnozry .n;aHHbIX n0JIb30BaTeJIeM nporpaseesr ,llOJI)I(eH npennrecrsosars
sanpoc co CTOpOHbI nporpasora na xosmsrorepe,

KIDK,llIDI JIa60paTOpHIDI paoora .n;OIDKHa 6b1Tb BbIllOJIHeHa aa
xovnsrorepe .H TOJIbKO nOCJIe aroro MO)l(eT 6hITh OcPopMJIeHa H
npencrasneaa K samare•.Orser ,llOJI}KeH conepxars:

THl)'JIbHLIH JIHCT,
saaaaae,
rn6J1HllY H,lleHTHcPHKaropoB,
6JIOK-CxeMY anroparxa,
JIHCTHHr nporpaaxu H npoTOKOJI pa60ThI nporpeseasr (B sane

pacnesarxa TeKCTOBoro cPaHJIa CHCXO.n;HhIMH .n;aHHbIMH H pe3YJIbTaTaMH
pa60ThI rrporpaseasr).

PeKOMeH,l{yeMOe o<PoPMJIeHHe KIDK,llOro paaaena npaseneao npa
pasfiope KOmpOJIbHOrO sapaaara B KIDK,lI;OH pafiore. CTOHT OTMeTHTh,
qyO C rrepsoa )l{e JIa60paTOpHOH pa60TbI cnenyer rrpanepaorsarscs
nopazixa H aKKYpaTHOcm B ocPopMJIeHHH nafioparopaon pafiorsr, 3TO

13



BIDKHhlH <t>aIITOp o6yqeHlUl arrrOpHTMH3aI..U1H H COCT<WJleHHlO nporpasea,
rax KaK TaKOH cram, pafioru B ,llaJIbHeHWeM CymeCTBeHHO ysreasmaer
KOJIWleCTBO OIlIH6oK H yCKOpJleT npouecc HanHCaHHJI H OTJla,llKH

nporpasoa.
TIPH HaJIWlHH ,llOCTaTOlfHOrO KOJlHlfeCTBa TeXHHtleCKHX pecypcos

(npaarepa H pacXO,lUIbIX MaTepHaJIOB K HeMY) BCe qaCTH JIa60paTOpHOH.

patiorsr (KpOMe 6JIOK-CXeMhI anroparaa) MOryr pacnesarsrsarsca na
npmrrepe. KaK MHHHM)'M, B or-rete )),OIDKHa rrpacyrcrsoaars
pacnesarxa TeKCTa nporpasoru H pe3YJIbTaTOB ee pa60ThI, OCTaJIbHhIe

pasnemaMOryT 6bITh BbillOJIHeHhI Bp)"lHYlO.

niJH HanHCaHHH TeKCTa nporpaasna cnenyer npaaepxasersca
HeKOTOphIX peKOMeH,ZJ;auuit B lfaCTHOCTH, TeKCT nporpasesu ,llOIDKeH

cozepxars:
• KOMMeHTapHH C yKa3aHHeM cPaMHJIHH nporpasoracra H

aouepa rpynma.
• OnHCaHHe scex acnonsayexax B nporpasose

H,lleHTHcPHKaTOpOB (HMeH).

• BBo)), TPe6yeMoro KOJlHlfeCTBa nanasrx H3 YKa3aHHOrO B

3a,naHHH <t>aiirra HJIH HHOH cnoco6 3a;J;aHHJI HCXO,lUIbIX )),aHHhIX,

KaK CKa3aHO B 3a;J;aHHH.

• BbIBO)), B BbIBO,llHOH TeKCTOBbIH cPaHJI (no qeTBepTOH pa60ThI ­

aa 3KpaH) BBe,lleHHhIX HCXO,lUf@X lfHCJlOBhlX 3HaqeHHH non

3afOJlOBKOM "Hcxonmae ztannue" .
• Ilposeneaae o6pa6OTKH '1HCJIOBOro MaTepHaJIa .B

COOTBeTCTBHH C saaaaaea.
• BbIBO)), pe3YJlbTaTOB o6pa6oTKH B BhIBO)),HOH TeKCTOBblH <t>aibI

(HJlH na 3KpaH) non 3afOJlOBKOM "Pe3YJIbTaTbI pacsera", C

nOJlCHeHWIMH, eCJIH pe3YJIbTaT He MO)l(eT 6LITb BbIBe)),eH.

TeKCT nporpaaxu (JlHCTHHr) Heo6xo)),HMO nacars C BbI)),eJleHHeM

BJlO)l(eHHhIX QHKJlOB, COCTaBHhIX orreparopos H CTPYKTYP CM~meHHeM

na ,llBe - TPH n03HQHH, 'ITO ofineraaer sreaae rrporpaseasr H ynpouiaer

OTJI3JU<Y (nOHCK nponymeaaux nporpasnnnrx cxofox begin '" end H

HeCOOTBeTCTBHH anroparuy).

Jlacranr H BhIBO,ll pe3YJIbTaTOB cnenyer pa3MeIIIaTh TaK, tIT06bI B

.n;am.HeHmeM 6bIJI B03MO)i(eH BblBO,ll na nesars. ,[{JIJI sroro CJIe)J.yeT

YQHThIBaTh, 'ITO WHpHHa crannapnroro JIHCTa 6yMarH peansao

n03BOJUl:eT ne-rarars TeKCT IIIHPtfHOH no 76 CHMBOJlOB B CTPOKe ()lJIJI
JlHCTa <t>opMaTa A4).

14

B aasepmeaae, HeCKOJIbKO CJlOB 0 peKoMeH,Zl)'eMoH mrreparype.

.rvu pa60ThI )i(eJIaTeJlbHO HMen. OIIHCaHHe Jl3LIKa H HHcTpYMeHTalIbHOH

cpensr HCnOJlb3yeMoH CHCTeMhI npOrpaMMHpOBaHHJI. B qacTHOCTH,

y,ll06HO n0JIh30.6aThCJI [1,2,3,4], rae OITHCaHO H TO, H npyroe.

JIa6opaTopHaH pa60TaX! I,
AJIroPBTMbl JlBHeHHOH crpyKTypbl

Bonpocu, usyuaeuue 6 potiome

• TIoCTPOeHHe npocreanrea nporpaMMhIJIHHeifHoH crpyxrypsr,
• HCn0JIh30BaHHe oneparopos npHCBaHBaHHB H npocreitmero

BhIBO,lla)lJIJl ,llaHHhIX aemecraeasoro THna.

• HCnOJIb30BaHHe oneparopa ODHCaHHJI nepesreaasrx )lJJJI naaaux
aemecreeaaoro THIIa.

• H3y'leHHe npaBHJI HanHCaHIDI H BI:J'IHCJIeHIDI apHcPMeTHlfecKHX

BhIPIDKeHHH.

• TIpHMeHeHHe B BhIPIDKeHIDIX BCTpoeHHhIX MaTeMamqeCKHX'

cPYHKQH.H DhIKa TIaCKaJIh.

Saoauue (o6U/ee KQ-6ceM eapuaumau) .
3anporpaMMHpOBaTh BI:J'IHCJIeHHe 3a,naHHoH cPYHKQHH, BhI'lHCJIHTh

H BhIBeCTH na 3KpaH pe3YJIbTaT npa YKa3aHHhIX 3HaQeHHJIX apryuearoa.

Ilpoeepars nporpaMMY no npHBe,lleHHoMY B 3a;J;aHHH OTBeTY.

0cP0PMHTh OT'leT no JIa60paTopHoH pafiore B COOTBeTCTBHH C

06pa3QOM, npHBe,lleHHhIM )lJIJI BapHaIITa Nl! 26. Ta6JJHUY

H,lleHTHcPHKaTopoB, 6JIOK-exeMY anroparsra H TeKCT nporpaxasr

axxyparao BbInOJIHHn. OT pyxa, C o603HalfeHHJlMH npo6eJIOB (B'

rrporpasnre), rne OHH He06xo,llHMbI.

Tpe606aHUR K npozpauue
• Ilporpasnra ,llOIDKHa conepscars KOMMeHTapHH C YKa3aHHeM

Ha3BaHHJI pa60ThI, aosrepa sapaaara, <t>8.MHJIHH cryneara H

aoxepa rpynnu.
• Apryaerrrsr sanasars oneparopaxa npHCBaHBaHHJI 3HaQemdt:.

• TIPH nporpaaaaposaaaa BhIPa)I(eHHit xacra BhIP~eHHH

acrpesasoutaecs nna H 60Jlee pas, BhIlfHCJUI:Th O,lUlH Pa3 C
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3anOMHHaHHeM B npOMe)K)'TOqHhIX (pa60qHX) nepeaeansrx.
• BhIBO~ pe3YJIhTaTa BbInOJIIDlTb na 3KpaH no !popMa1)' :12.

• OTJI~Th nporpaxay, qr06hI pe3YJIhTaT COBnMaJI no BceM

UH!PPaM C rrpHBe~eHHbIM OTBeTOM.

Co{)ep:JICaHUe npoepauuu

• 3aroJIOBOK nporpaasrsr C KOMMeHTapHeM.

• OIIHcaHHe nepeaeaasrx,
• 3MaHHe 3HaqeHHH apryuearaa.
• BhJqHCJIeHHe (eCJIH He06xo,l(HMO) rrpOMe)K)'TOqHhIX 3HaqeHHH.

• Pacser pe3YJIhTaTa.

• BhIBO~ pe3YJIhTaTa na 3KpaH.

06UJue nOJlCHeHWl

HaCTOJIIU:WI paoora, KaK H ace nOCJIe~mHe, npennonaraer
nanacanae nporpasrasr aa g3hIKe IIacKaJIh. TIOCKOJIhKY 3TO nepsaa
paoora no COCTaBJIeHHlO nporpasena, HIDKe rrpHBO~HTCg 06m:WI

crpyxrypa H npasana HanHCaHJIjI nporpasnr na g3bIKe TIaCKaJIh.

TeKCT ~OJI)I(eH 6bITh narracaa JIaTHHCKHMH CHMBOJIaMH

(nponacasre H crpoxaue CHMBOJIhI He Pa3JIHqaIOTCg) B !paHJIe C

HMeHeM, Y~OBJIeTBOp1llOm:HMnpaaaaax !paHJIOBOH CHCTeMbI DOS H C

pacurapeaaex .PAS. PeKoMeH~eTClIHcnOJIh30BaTh HMeHa, COCTOgmHe

He 60JIee qeM H3 6 CHMBOJIOB, aa KOrophIMH cnenyer HOMep

JIa60paTopHoH pa60ThI.

Oneparopsr MOryT HaqHHaThClI C mo60H n03HIl;HH CTpOKH,

nepeHOCHThClI aa nOCJIe~IOm:He CrpOICH (nepexon na ztpyryio crpoxy

paspeurea B mo60M xecre, rne MO)l(HO BCTaBHTh npofien) H

3aIIHChIBaThClI no HeCKOJIhKO oneparopos B O~HOH crpoxe, Oneparopsr
pa3~eAAIOTClI Me)J{~Y C060H CHMBOJIOM ";".

KOMMeHTapHH rrpe~CTaBAAIOTc060H mo60H TeKCT (B TOM qHCJIe­

KHpHJIJIHUeH), 3aKmoqeHHhIH B !pHrypHhIe CK06KH. OH MO)l(eT 3aHHMaTh

HeCKOJIhKO CrpOK H MO)l(eT BCTaBAAThClI BHYTPh JIlO60ro oneparopa

1I3hIKa. BHYrpH KOMMeHTapJIjI HeJIh31l HMeTh !pHrypHl>Ie CK06KH

(BJIO)l(eHHblH KOMMeHTapHH).

Ilporpasraa MO)l(eT HaqHHaThClI C Heo6113aTeJIhHOrO oneparopa

PROGRAM <HM}I nporpaasrsr>, sa KOTOpbIM ~OJI)I(eH azrra 6JIOK

onacaaaa, COCrollIl(HH H3 ozmoro HJIH HeCKOJIhKHX pa3~eJIOB. 3aTeM
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H~eT BhlIIOJIH1IeMhIH 6JIOK, 3aKa~HBaIOIl(HHClI CHMBOJIOM ".". KaK

rrpaBHJIO, 6JI,?K onacaaaa Co~ep)J{HT pasnen OnHCaRJIjI rrepeueaasrx,
HaqHHalOunmCg C KJIIOqeBOrO CJIOBa VAR. OCTaJIhHble paaaema MOryT

OTCYTCTBOBaTh. BhlIIOJIHjIeMhIH 6JIOK ~OJI)l(eH 6hITh 3aKJIlOqeH B

orreparopnsre cK06KH BEGIN •.• END, rrpuqeM pexosreanyercs mo6yro

COOTBeTCTBYlO1QYIO napy cK060K sanacsraan, HaqHHWI C o~oj{ H roH

)l(e KOJIOHKH. OrKPhIBalOlQYIO cK06KY Begin nysme scerna aasaaan, C

HOBOH CrpOKH.

TIpHMep npocreamea nporpaaxa 6Y~eT npasenea nepen
Ta6JIHIl;eii C ~aHHhIMH BapHaHToB 3MaHHH. .

YTOlfilHM 3MaqH JIa60paropHOH pa60TLJ:.

1. Ilporpasoaa mmeiiHoH CrpYKTYPhI ~ 3TO nporpaaaa, B KOTOpOH

K~oe ~eHCTBHe BhIIIOJIHjIeTClI nOCJIe;:(oBaTeJIhHO O~HH H TOJILKO O~·

pas, r.e, B anroparxe rrpHCYTCTByroT roJIhKO CTpYKTYPhI CJIe~OBaHJlj{.

IIPOrpaMMhI TaKOrO rana B npaxraxe BClpeqaIOTClI penxo - TOJIhKO~

pacseros no KaKHM-JIH60 !p0PMYJIaM. TIPH 3TOM B nporpaseae ~OJI)J{HhI

acrpesarscs 6JIOKH ssona HCXO~IX ~aHHbIX, 6JIOKH BhJqJlCJIeHHH

BhIp~eHHH H 6JIOKH ssrsona pe3YJIhTaTOB pacseros.
2. B padore, B ueJIjIX ynpomeaas nporpasoea, npeanaraercs

aanars HCXO~Ie naaasre C noaomsro oneparopa rrpHCBaHB~. TaK

KaK pacserta no !p0PMYJIe BbInOJIH1IIOTcg TaK*e C nOMO.Il.{h1O

oneparopos rrpHCBaHBaHJIjI, B ~aHHDH pafiore B BhIIIOJIHjIeMOM 6JIOKe

6Y.IlYT TOJIhKO oneparopsr npHCBaHBaHJIjI H O,l(HH oneparop ssraona
pe3YJIhTaTa aa 3KpaH.

3anuCh oneparopa rrpHCBaHBaHJIjI BO scex cnysaax BhInOJIH1leTClI B

BH,D;e:

<nepeaeuaas> <CHMBOJI rrpHCBaHBaHJIjI> <:3HaQeHHe BbIp~eHJIjI>;.

CJIe.llYeT nOMHHTh, QTO rrpHCBaHBaHHe BhIIIOJIHjIeTCg cnpasa

HaJIeBO. IIpHMephI:

Summa:= 0; {06HYJIeHHe nepeaenaoa Summa}

A := B; {3HaQeHHe nepexeaaoa B KOIIHpyeTClI B lIQeiiKY

(nepeMeHHYIO) A}

1:=1+1; {YBeJIHQeHHe3HaQeRJljl

CQeTqJIKa 1 na e~HHHUY}

Gip:=Sqrt(Sqr(X)+Sqr(Y»; {pacser rHnoTeHY3bI no

BeJIHqHHaM KaTeTOB}

Oneparop asraona na 3KpaH B npocreaurea cnysae BhIf~HTTIDC

Writeln(<cnHCOK 06'heKTOB BhIBO~a»;

HITH
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Write(<crrnCOK 06beKTOB BbIBOAa»;
OrJrnqHe nepsoro napaaara OT BTOpOrO B TOM, xro nOCJIe BbIBOAa

nepBhIM orreparopox KYPCOp nepeBoAHTCg aa HOByIO CTPOKY, H
crre,uyI()nurn BbIBOA 6y.n;eT BhInOJIIDITbCg B APyroH CTpOKe sxpaaa.

CrrnCOK 06beKTOB nusona npeACTaBAAeT C060H nepeseus HMeH
nepeaemrsrx, CTpOKOBhIX KOHCTaHT H BhIpIDKeHHH, pa3.n;eJIeHHhIX
3amTbIMH. 3a Ka)K)J;hIM 3rreMeHTOM cnacxa MO:>KeT CJIe.n;OBaTb $opMaT
BbIBOAa B BH.n;e onnoro HJIH .n;BYX ~eJThIX qHceJI, OT.ueneHHhIX OT
3rreMeHTa .n;BOeTOqHeM. Ilepsoe qHCJIO yxaasraaer, CKOJIbKO n03H~
BbI.n;eAAeTCg .n;AA BhIBO.n;HMoro 311aqeHIDl. ECJIH npa 3TOM saaseaac
co.n;ep:>Kin MeHbIIIe CHMBOJIOB, OHO .n;onOJlIDleTCg CJIeBa np06eJIaMH;
eCJIH saaseaae lie nOMemaeTCg B oraezteaaoe MeCTO,· TO npeAJIaraeMhlli
q,opMaT BbIBo.n;a HfHOPHPYeTCS, a saaseaae OKpyrAA.eTCS no npaBHJIaM

oKpyrrreHIDl.
Bropoe qHCJIO HCnOJIb3YeTCg TOJIbKO npn ssraone BemeCTBeHHhIX

'IHCeJl H ysassmaer, CKOJIbKO .n;P06HbIX ~HcPP BbIBO.n;HTb nocne
.n;eCS~1I0H TOqKH. IIpH 3TOM qHCJIO BhIBO.n;HTCg B cPopMe C
q,HKCHPOBaHHOH TO'IKOH (6e3 .n;eCg'fWllloro nopanxa). ECJlH sroporo
qHCJla B q,opMaTe aer, BemeCTBeHHoe 3HaqeHHe BhIBO.uHTCg B

3KcnOlleH~HaJIbllOH cPopMe.
IIpHMepbI oneparopos BhIBo.n;a:

Writeln('CKOJIbKO 6y.n;eT q}lceJI?'); {sanpoc nepen BBO.n;OM KOJI}lqeCTBa

qHCeJI}
Write(Y, Cos(Y)+1.5); {BhIBOA 311aqeHIDI nepeMeHlloH Y H 3Haqe1lHjJ

3aBHCSmero OT nero BbIpIDKeHHS}
Writeln('MaKCHMaJIbllOe - ',M,' no nopaaxy qHCJlO');
Writeln(B,B:5,B: 12,B:8:2,B:10:4); {npa B=12.345 6y.ueT BhIBe.n;eHa

cnenyromaa crpoxa: }
1.23450000000012E+Ol 1.2r;+01 1.23E+Ol 12.35 12.3450

BH.n;HO, 'ITO IIpH BhIBo.n;e BemeCTBeHHhle llHCJIa OT.n;eMI()TCg .n;pyr
OT ztpyra np06eJlOM (HJlH 3HaKOM "-") H OKpyrJIjJI()Tcg,eCJlH He

nOMem.awTCg B OTBO,D;HMOe .n;AA HHX none.
Cnenyer nOMHHTb, 'ITO nenue qHCJla npa BbIBo.n;e 6e3 $opMaTIl

nHIIIYTCg nonpsn, 6e3 npo6eJlOB, aanpavep, ecJIH K=12, L=34, a M= -5:

Writeln(K,L,M); LnonyqHM pe3YJIbTaT B BH.n;e: }

1234-5
3. OnHCaHHe nepeMeHHbIX C.n;ecs~HoH TOQKOH npoaasonarca C

nOMOllI,bI() CTaH.n;apTHoro rana .n;aHHhIX Real.
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IIpHMephI oneparopos OllHCaHHH:
VAR

A,B,C :real;
Xl,X2 :real;

VAR R,D: real; {pasnen onacanati nepexeamax MOiKeT
scrpesarscs HeCKOJIbKO PaJ}

IIpH 3anHCH BhIpIDKeHHil ua g3bIKe IIacKaJIb HYiKHO nOMHHTb ~o

HanHCaHHOe BhIpaiKeHHe 6YAeT BhlnOJIIDI.TLCg CJIeBa aanpaso ~CJIH
n03BOJljJeT npHO~HTeT COce,D;HHX onep~HH H oTCyTCTByIOT C~06KH.
3HaKH orrepanaa AJIjJ qHCJIOBbIX BhIpaiKeHHH H HX npHOpHTeThI
npaaeneau BTa6JI. 1. ..

Ta6JlH~a1. ApH$MeTH'IeCKHe onepauaa Ilacxana

N2 Ha3BaHHe 3HaK THn IIpHopHTeT
n/n onep~HH OnepaH.n;OB Ipe3VJIbTaTa

1 YMHOiKeHHe * lIHCJIOBhIe KaK 2
onepaazna

2 ,[{eJIeHHe I lIHCJIOllhIe BemeCTBeH
HhIH

2

3 QeJlOqHCJleH- div QeJlO'IHC- Ilenoaac- 2
Hoe neneaae neaasre nemrsre

4 OCTaTOK mod Ileno-rac- Ilenoaac- ·2
~eJlOqHCJIeH- nenmae neaasre
noro neneaas

5 CJIOiKeHHe + qHCJIOBhIe KaK 3
onepaH.n;hI

6 BbJIlHTaHHe. - qHCJIOBble KaK 3
onepaH.n;hI .

Ofipameaae K $YHJ<UIUIM HMeeT 60Jlee BhICOKHH npHOpHTeT (I-H)
a cK06KH orrpenenarorcs KaK HMeromHe HaHBhICIIIHH npHOpHTeT (O-H):
ECJlH B BhIpaiKeHHH cocenaae onepanaa HMeI()T paJHhIii npHOpHTeT,
CHa'IaJIa BhITIOJIIDI.eTCg onepanas C 60Jlee BhICOKHM npHOpHTeTOM.
IIpHMepbInora npaeenema BTa6JI.2
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Ta6JIHu;a 2. 3armcb MaTeMarnqeCKHX BbIpIDKemrn aa Ilacxane OKOHllaHHe Ta6JI 3

Hasaasenae <PYHKlUfH
MMK THII

l!>YHKUHH Apryaearos pe3YJIbTaTa
IJ:eJI3JI QaCTh int(X) BemeCTBeH- BemeCTBeHHbIH

semecraenaoro HbIH
aprysseara

Ha'IYPaJIbHhIH In(X) Bemecrsen- BemeCTBeHIIbIH
JIOrapH<pM HbIH

aemecreeaaoro
apryssenra

CHHyC (apryvear B sin(X) Bemecrses- BemeCTBeHHbIH
PMHaHax) . m.m

KBMPaTapryaeara sqr(X) lIHCJIOBOH KaKY
aOI"YMeHTa

KBMPaTHbIH xopeas sqrt(X) BemeCTBeH- BemeCTBeHHbIH
semecraeaaoro m.m

aprysreara

P8:J6op KOHTpOJlbHOrO B8pa8HT8

)l,ruI rrpHMeHeHHK .zwyrHX MaTeMaTHqeCKHX <PYHKUHH He06xo,lUfMO
BbIpIDKaTh HXQepe3 npaaeneaaue BTa6JI. 3, Y'lHThIBaK, qTO:

arcsin(X) =arctan X ; ifX =XY3' =exp(l.O/3.0 ·In(X));
.JI-X.X - .

10glO(X) = In(X)/ln(10.0); X Y = exp(Y*ln(X)).
B sasecrse apryxeara MO)l{eT BbICTYIIaTh KOHCTaHTa, HMK

IIepeMeHHoH HJIH BbIpIDKeHHe. Bo scex cnysasx apryxerrr <PYHKQHH
~OJDI<eH 6bITh.3aKJIIOQeH Bxpyrnsre cK06KH.

3aoaHue
C IIOMOll{bIO oIIepaTOpoB IIpHCBaHBaHHK 3MaTb 3HaqeHHK

apryvearoe, BXO.wII~HX B BIilpIDKeHHe, BbIqHCJIHTh ero H, npHCBOHB
rronyseaaoe saaseaae nepeueaaon X, BbIBeCTH pe3YJIbTaT na 3KpaH

H ar MaTIflleCKHe yHKIJ;HH B YPlO- aCKarre

Hasaasenae <PYHKUHH
I1MK THII

<PYHI<U;HH apryaearos pe3YJIbTaTa
A6coJIIDTHOe3HaqeHHe abs(X) QHCJIOBOH KaKY
apryuenra (MO,mrJIb) aprysseara

ApI<TaHreHC arctan(X) Be~eCTBeH- Be~eCTBeHHbIH

aprysreara RbIH
(B DMHaHax) .

KOCHHyC (apryxear B cos(X) Be~eCTBeH- Be~eCTB.eHHI>I.H

. paaaasax) HbIH
3KCIIOHeHTa X (e B exp(X) Be~eCTBeH- Be~eCTBeHHbIH

CTeIIeHH X) HbIH
,ll,p06HaK QaCTb frac(X) Be~eCTBeH- Be~eCTBeHHbIH

aeutecraeaaoro HbIH
anrvssetrra

BH,lJ. 3arrncb na IIacKaJIe IIopK~oK BbJIIHCJIeHHH
MaTeMaTHtleCKOrO

BbIpIDKeHIDI
3,5;10-3

- 2A 3.5e-3 - 2.0*A * -,

A+B
(A+B)/(C-D)-- +, -, /

C-D

A·B
A*B/C/D-- *, /, /

C·D

sinX2 -rsin 2X sin(X*X)+sqr(sin(X)) * , sin, sin, sqr, +
B nporpaxsre na IIacKaJIe MO)I(HO IIOJIb30BaThCK craaaapraoa

KOHCTaHTOH, COOTBeTCTBYIOI~eH qHCny Pi (3.1415926...). Ee
0603HaqeHHe B nporpasore - Pi, H IIpH ee HCn0Jlb30Ba.HIDI HeJlb3K
OIIHCbIBaTh H npHMeIlJITb ~pyryro IIepeMeHHyIO CTaKHM )l{eHMeHeM.

IIpH pafiore B Typ60-IIacKaJIe (sepcaa K3bIKa IIaCKaJIb
aMepHKaHCKOH KOMIIaHHH Borland), MO)l{HO IIOJIb30BaThCK
CTaH,llapTHbIMH MaTeMamqeCKHMH <PYHKu;HKMH, HMeHa I<OTOpbIX
rrpaseneau BTa6JI: 3..

Ta6JI u;a 3 M e cP T 6 II
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IDI

Bnox-cxeua anzopumua.-----------,

Pac.l . ArrrOpHTM rrporpasoesr 26 - ro
BaDHaHTa

22

Tescm npozpauuu

PROGRAM Lab I;
{ -

JIa6opaTOpHWI pafiora N I
BapHaHTN 26

IT.r.ITeTpOB, CT. rp. 990
}
VAR

A,C,D,X,R :real;
BEGIN

A:=le-2;
C:=le2;
D:=-2.5;
R:=Exp(1.5*Ln(A));
X:=Sqrt( Exp(D/3.0*Ln(C)) - 0.5*R +

Exp(R*(C+D)/2.0/A) );
Writeln(' X= ',X:12);

END.

X= 1.14453E+OI
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BapHaHTbl 3JmaHHH
Ta6nHua 5 Hcxo.lUlbIe .n:aHHbIe K na601 aTopHoH J a60Te .N'~1 _~

!I>0pMYJla,nJIJI BbI'IHCJleHmI ABC D Pe3YJlhTaT

102 ·20.5 5.1 -1.5 1.36556E+3

OKOHtIaHHe T86n. 5

N!!
l1>oPMYJIa.nJUI BWIHClIeHIDInan, A B C D Pe3YJIhTaT

14 12A+J7.4t(B+sin(~)) -0.803(B-cos ~ +v'A) 10-3 21.39 23.1 -0.12 -4.73017E+0

15
AD +BAlnC-ClgA 10'1 2.1 0.1 -3.12 -2.24257E+0

2B+D

16
4lt AJ _ 2.1B ·lOe+,

10.3+·Jc+1 -2.1 I.1 -3.12 1.07743E+23 C+I-D·expA

I7 ~BY; + 2.4AJ{~ + sin(AJ{J . C - D) 104 122.2 1.1 -3.12 4.39587E+0
2lt

18 ~J~C-I)\ 0.OI5(C-I) -I+C 103 33.3 2.1 . 3.15920E+I-
B 5.4B 5.4A

19 I AInD _103

V2-lt + InD .(cos(lnD- 31·10'3» - - 10 2.96095E+I

20 ~A . (3sin D - 9cosiBI+ IOtgC) /(25'11' D 2
) _104 0.2 -0.5 3 5.26688E-I

21
I A(B+cosC)-O.3C

104 7.7 -0.9 0.77 9.38646E-lV4.0 -s- exp(B + cosC)

[ ~22 7tA(C- D) . (C 103 -0.88 0.9 1.77 -1.08136E+ IC+D -sm -D)
B(C+D)·ln(B·- l] -C-D

lO.,e.98.exP(C + 1.4) In(C+ 1.4)}cos A(C + 1.4)
23 ' 0.5+B 1.81 10.1 -0.33 2.2 - 1.28586E-4

24 I{ 1, ':] 102 -0.33 -3.3 10 -2.78081E+3
sin B~lcl

~ I

531933E«) i25 106~ - vIClnjClI-lt. B. DJ 10" -0.83 -4.4 1.4
3.1-106

26 ~C% -O.5.AY2 +exP( AJ'5 .C+D) 10.2 . 102 -2.5 1.I4453E+1 I
2A

2.79759&1

1.61778E-2

9.65643E-l

1.06442E+l

1.79615E+13

-3 -3.83304E+0

-1

-3

-3

-3 -1.48774E+1

2.5 1.95862E+2

-.05 4.66048E+0

5.1 2.05 1.42678E+3

5.1 -1.5 -5.55037&1

2

0.2

0.1

5

12 7.21

10

10

1.3 I 0.1

1.39 3.1 0.55 1.39860E-4

10

103 3.5 4.1

101 -0.5 1.1

101 -1.7 3:9

10,1 2.5

10.2 -1.5 4.1

lOA+21t·D

,I.l+ I-~~­
'JO.5+.JcosC

6.28_ sin(ln(A)+ cos(lg(B)
34.2.10-3exp(VC)

~
A 'D+sm

21t(B-.JB2 _C2
)

0.2S( 4D;Jc 2_W]
exp6i) .

IA. B (I+C· exp(D/(A- B»)
V 47tD

InA-(B+C) (sinB)
V4D . A .(B - C) -exp cosC

[ ]

3/5

B(C+D)~A0.Q)
C-D

A
88D -3.SC

V(2ltD(ln'Jj' -1.75»

7.7.10'). IS.S. A 2sin(A+B) +~ 110.2
~- l-cos(lnC) D

0.2S( sin A 4.JClnC)-7tD2 10,1 1.2
(S.2Ie-6)·expB .

4

2

3

7

9

8

6

5

II

10

12

13

x!!
sap,

24
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JIa6opaTopH8H pa60Ta X! 2.
Ilporpaasrapoaasae 8JlropHTMOB C BeTBJIeHHHMH

Bonpocu, usysaeuue 6 paiiome
• Ilocrpoeaae npocreaurea nporpasesa C BeTBJIeHIDlMH.

• Hsyseaae yCJIOBHblX orreparopos.
• McnoJIb3oBaHHC HMeHOBaHHhIX KOHCTaHT.

• Hcnonsaoaaaae oneparopossaona ,!I)UI HCXO,ZUlhIX ,n:aHHbIX.

3UOUHue {otnueeKO eCeM eapuaumau).
Hanacars nporpaxay BhJlIHCJIeHIDI H BhIBO,Lla aa 3KpaH 3HaqeHIDI

epyHI(JJ,BH F no 3HaqeHIDlM onnoro H.JIH HeCKOJIbKHX apryaearos,
BeJIWlHHhI KOTOpbIX BBO,lVITCB C xnaaaarypsr oneparopasra saona.
Pe3YJIhTaT BhlBeCTH na 3KpaH. Ilposepars rrporpaMM}' no KOHlpOJIhHhIM

,LlaHHhIM, 3a,LlaHHhIM B sapaaare.
04>OPMHTh orser no JIa60paTOpHOH patiore no oopasny nepsoa

pa60ThI.

Tpe60eUHUil K npoepauue

• Ilporpaxaa llOJI>KHa coztepscars KOMMeHTapHit no 4>opMe,

YKa3aHHOH B pafiore N2 1.
• KOHCTaHTa, BCTpelJaroIUaBCB B 3a,naHHH naa HJlli 60nee pas,

llOJDKHa 6hITh HCn0JIb30BaHa B nporpasese B $opMe

HMeHOBaHHOH KOHCTallThI.

• 3HaqeHIDl apryxearos BBO,LljlTCR C KJIaBHaTYPhI, nepen
BBOllOM llOJI)KeH CTOBTh oneparop sanpoca apryaearos.

• TIpoBepKY nporpaaasr BhIIIOJIHHTh ,n:AA scex BeTBeH

anroparsra,
• TIPH BhIBO,Lle pesynsrara o,n:HOBpeMeHHO BhIBO,n:HTh 3HaqeHHB

apryverrroe.
• BbIBO.n: pe3YJIbTaTa BhInOJIIDITb no epopMary :8:4.
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06UJue noscnenux

I.ArrroplITMbI C BeTBJIeHIDIMH nO,1Wa3yMeBaIOT, lfIO B HUX

cymecreyer 60Jlbwe onaoro rryra, no KOTOpOMy MO)l{HO rrpOHTH OT

uasana K KOHqy. Hamrsae napaJIJIe1ThHhIX seraea anroparssa
A B

PHC. 2. Crpyxrypu A - nonaoro H. B ­
HenOJIHOro BeTBJIemrn

OCJIO)KIDIeT TeCTHpOBaI:lHe rrpOrpaMM, TaK· KaK Tpe6YeTCB sanars
HeCKOJIhKO BapHaHTOB HCXO,llHbIX naimsrx, QT06hI 0'I:pa60TaJIH nee BeTBH

anroparxa.
Beraamnecs anroparsrs; MOryT 6bITh nocrpoeasr KaK H3

cTaH.n:apTHhIX CTPYKTyP BeTBJIeHIDl (A), Tax H H3 HenOJIHhIX (B).
B paoore (KaK H soofime npa rrporpasrxapoaaaaa sa R3Jill<e

Ilacxans) npenno-mrrensuea HCn0JIb30BaTh KOHClpYKUHIO THIIa (A),
Tal< KaK oaa orsesaer lpe60BaHHBM CTPYKTypHoro rrpOrpaMMRpOBaHHJI•.

2. Peaaasanas CTPYIcrYP BeTBJICHIDI na Ilacxane OcymCCTBJIj(eTCJI

"if th 1 "C nOMOIIU>IO yCJIOBHbIX oneparopoB 1 ••• en .•• e se •.••
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• )4 22

Ta6JIHua 6. 3arrHCh "if' oneparopos aa Ilacxane

T 6 7 0a JIHQa rrepauaa OTROmeHHH:
N!! n/n Onepanas 3HaK

onepanaa
1 PaDHO =
2 HepaBHO <>
3 Bonsnre >
4 IiOJIhWe HJlH paDRO >=

(HeMeHbme)
5 Measure <
6 Measure HJlH PaDRO <=

(Hefiorrsure)

PHc.3. BJIO)KeHHhIH yCJIOBRhIH oneparop

IfX<O then Y=-l
else
ifY>O then Y=l
else Y=O;

y CJIOBJIjIMH~ . onpe,n:eIDIlOIQHMH KaKYJO BeTBh anroparaa
ssmonaars, jlBJUDOTCjI norasecxae BEoIpax<eHIDl, nplfHllMaroIQHe
saasenae TRUE HJIH FALSE. B xaxecrse TIlKHX Bhlpax<eHIIH sacro
HcnoJlh3YlOTCjI OTHOmeRJIjI Me)KJl:Y Jl:BYMjl o,n:HOTHnHhlMH ,n:aHHhlMH.
Typfio-Ilacxarrs paspeuraer cpaeaasars BeIQeCTBeHHhIe 1'1
ueJIOqHCJIeHHhle naaasre, CTpOqHhIe 1'1 CHMBOJlhHhIe ,n:aHHhIe.

B xasecrse onepauaa OTHomeRHH ,n:mt ynopanoseaasrx THIIOB
,n:aHHbIX MO)I(HO HCnOJIb30BaTh tnecrs BH,llOB onepanaa, npasenesasrx B
Ta6JI. 7; ,n:AA aeynopsnoseaaux THTIOB paspemeasr TOJlhKO nepasre Jl:Be
onepanaa. Y scex o,n:HHaKoBhIH npHOpHTeT, npJlqeM OH HH)Ke, QeM

29

<I>opMa (A) <I>opMa (B) C
onenarooaxa no "na"

if <yCJlOB.HCTHHHO> then if <yCJIOBHe HCTHHHO>

begin then
<1 rpynna oneparopos> begin

end <1 rpynna oneparopos>

else end;

begin <I>opMa (B) C
<2 rpynna oneparopos> oneparopaxa no "HeT" :

end; if <yCJIOBHe lICTHHHO>
then

gotoMet;
<1 rpynna oneparopoa>;
Met: ...
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ECJIH B KaQeCTBe oneparopa O,n:HOH 1'13 BeTBeH HCnOJIh3YeTCjI
YCJIOBHhIH oneparop, TO MOXCHO BhI6HpaTh O,n:HR H3 rpex BOjMO)l(HhIX
nyrea. Boofime, KOJImeCTBO "if'-onepaTopoB ,n:OJIXCHO 6hITh aa
e,n:HHHUY MeHhme, QeM B03MO)I(HhIX BeTBeH anroparua. Hanpauep,
eCJIH HY)I(HO saaars Y=-1, npHX<O, Y=O npHX=O 1'1 Y=l npHx>O, numH
anroparu H COOTBeTCTBylOIIJ;HH eMY TeKCT na IIacKaJIe 6y.n:yT
asrrnxaers (pHC.3):

Ilpaaepu HanHcaHIDI TaKJIX oneparopos:
ifA>O then Y:=sin(X) elseY:=cos(X);
if (A+B > C) and (B < 0) then {eCJIH rpedyercs nponepxa}
Writeln('1 rpynna oneparopos') { iIeCKOJIhIrnX yCJIOBHH, }

else { Ka)l()lOe OTHOmeHHe cnenyer}
Writeln('2 rpynna oneparopos'); { 3aKJIlOqaTh B cK06m }

if Ft then {anecs Ft - JIOrHqeCKM nepeueaaas.}
begin {eCJIH Ft paDHO TRUE BhlnOJIHHTCjl3TOT 6JIOK}

Writeln(' IIPH TaKHX ,n:aHHhIX pemeaaa HeT');
Ft:=FALSE;

end;·



npaoparersi motisrx npyrax orrepanaa (apHcPMe'fHlIeCKUX H nposax), a

pe3YJIbTaT sceraa HMeeT JIOnrqeCKOe snaseaae.
3. B nporpasose aa IIacKaJIe MO)KHO nOJIb30BaTbCg KOHCTaHTaMH,

xoropue HMelOT He TOJIbKO saaseaae, HO H HMa. TaKHe KOHCTaHThI

,llOJI)f(HhI 6hITh ODHCaHI>I B 6JIOKe OnHCaHHH, B CneQHaJIbHOM paaaene
ODHCa.HHH KOHCTaHT. ,AmI TaKHX HMeHOBaHHhIX KOHCTaHT MO)KHO 33,1J;aTh

ux 3HaqeHHjJ B aasane rrporpaseaa, rae ax MO)KHO, npa
He06xo,llHMOCTH, H3MeHHTh B O,llHOM MeCTe. IIpHMep pasnena OIIHCaHHD

KOHCTaHT:

CONST

MAXBALL=5;

MINBALL =2;
ERR =' OIllH6Ka B nporpaseae';

ABSNUL = -273.16;
B ,llaJIbHeHmeM MO>KHO BCIO.uy BMecTO IIHCJIOBOrO 3HaqeHIDI -273.16
HCnOJIb30BaTb HMa ABSNUL H r.n, ,

Cyinecrayer PM KOHCTaHT, KOTOpblMH MO)KHO nOJIb30BaThCg 6e3

HX ODHCaHIDI. Hexoropsre H3 HHX npaaeneau B Ta6JI. 8.
Ta6JIHlla 8. Cranaapraue KOHCTaHThI Typfio-Ilacxana

lfMg THn 3HaqeHHe Hasaaseaae
TRUE boolean True "HcTHHa"

FALSE boolean False. "JIO:>Kb"

MAXINT integer +32767 MaKCHMaJIbHOe nenoe

MAXLONGINT longint +2147483647 MaKCHMaJIbHOe .llJIHHHoe

lleJIOe

PI double 3.14159265358... qHCJIO 1t

·4. B npouecce pa60ThI nporpaaxa nOJIb3YeTCg ,llaHHhIMH, KOTOphIe

oepeT· 83 aseex naxam. KaKHM :>Ke 06paJOM 3TH 3HaqeHIDI nonanaior B

3TH gqeHK8? Cyw;eCTBYIOT 1pH B03MO:>KHOCTH. BO-nepBhIX, saaxeaaa

MOryT 6hITh 3aHeCeHhI B aexoropue nepeaeaaue B CaMhIH HaqaJIbHhIit

MOMeHT npa aarpysxe nporpaaxu B naserrs. TaKHe nepeaeaasre
Ha3hIBaIOTCSI THnH3HpOBaHHhlMH KOHCTaHTaMH (XOTSI no cyra HX

RpaBHJIbHee Ha3hIBaTh HHHllHaJIH3HpOBaHHhlMH nepesreuasraa). Bo­

BTOphIX, rrepeaeaaas (gqeiiKa IIaMSITH) MO:>KeT nOJIYIIHTb snaaeaae RpH

BhIIIOJIHeHH8 oneparopa npHCBaHBaHIDI. Haxoneu, B nepeMeHHYIO

MO>KHO naecra saaxeaae C nOMOIW>1O npouenypsr aaona ,llaHHbIX C
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saemuero yC1pOHCTBa.

TOJIbKO nOCJIe,llHHH cnocof n03BOJIjJeT O,llHOH H TOH :>Ke

nporpasnse 06pa6aTbmaTb paJJIH1JHhIe Ha60phl HCXO,llHldX ,llaHHbIX.

ECJIH B nporpasese HeT orreparopos asozta, OHa rrpa BCgKOM sanycxe
6Y,lleT BhInOJIHjJTb O,llHH 8 TOT:>Ke pacser.

Oneparop aaozta (a sepaee, npouenypa saona) MO:>KeT BBO.llHTb

nanasre B OnepaTHBHyIO naMgTh HJIH H3 cPaHrra, HJIH C xnasaarypsr, IIpH

aaone C snasaarypsr nponenypa HMeeT BH,ll:

Read(<CITHCOK nepexemrsrx»); HJIH

Readln(<cnHCOK rrepeaeaasrx»):
rne CDHCOK nepexeaaux ripe,llCTaBJIjJeT. C060H nepeseas HMeH

nepexeaaax sepes 3aIDI1y1O, B xoropsre 3aHOCgTCg BBO,llHMhIe

3HaqeHIDI.

OIIeBH,llHO, qTO CITHCOK 3HaqeHHH H cnHCOK HMeH ,llOJI:>KHhI .

COOTBeTCTBOBaTb zrpyr zrpyry IIO THITaM H nOPMKy CJIe,llOBaHWI

:meMeHTOB cnHCKOB. OTJIHIIHe B 3THX npouenypax npOgBJIjJeTCg TOJIbKO

rrpa ssone ,llaHHhIX H3 cPaHrra. OHO 3aKJIlOqaeTCg B TOM, IITO npa BTOpOM

sapaaare nOCJIe aaona BhIIIOJIHjJeTCg nepexon na HOBylO 3aIlHCb cPaHrra,

,lla:>Ke eCJIH B TeKYIIJ;eH 3arrHCH ,llaHHhIe He KOHIIHJIHCb.

Ilpmsepu:

Read(N); {nporpaseaa :>K,lleT, 1J0Ka He 6Y,lleT nafipaao qHCJIO na

xnasaarype H He aascara KJIaBHma <Enter>, nOCJIe xero IiepeMeHHWI C

HMeHeM N nOJIyIIHT Ha6paHHOe aaaxeaae}

Read(A,B,C); {He06xo,llHMo aafipart, sepes np06eJI 1p8 Q8CJIa H

Ha:>KaTh <Enter>, nepsoe nOn3,1J;eTB gqem..-y C HMeHeM A 8 r.n.}

HeJIb3g B CITHCKe HMeH ITHCaTb KOHCTaHThI HJIH BhIpa:>KeHIDl.

ECJIH B nporpasore rpeoyerca BhIIIOJIHHTb BBO,ll ,llaHHbIX· C

xnaaaarypsr, npezmaparensao cnenyer npeaycaorpers KOMaH.llhI

asrsona aa 3KpaH sanpoca, KaKHe napaxerpu H B KaKOM nopaaxe
IIOJIb30BaTeJIb ,llOJI:>KeH BBO,llHTh, aanpaaep:
Writeln('33,1J;aH K03cPcP8UHeHThI ypasaeaaa: A,B,C');

Readln(A,B,C);

HJIH

Writeln('CKOJIhKO Bap8aHTOB 6Y,lleM CQ8TaTb?');

Readln(N);
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Pa360p KOHTpOJlbHOrO aapaanra
3aOaHUe

HaIlHCaTh nporpasosy BbItJrlCneHIDI H BbIBO,n;a aa JKpaH (no
q,opMal)' :8:4) 3HaqeHIDI q,yHKUHH no 3HaqeHIDlM aprysrerrros A H B,
BenHtIHHbI KOTOpbIX BBO,n;RTCJI C KJIaBHaTYPbI oneparopaaa vsaona.
Ilposepars ee pafiory ,n;nJI KaJK,LlOH BeTBH anroparua 38,1J;aHHeM
COOTBeTCTBYIOIQIDCHCXO,llHbIX ,n;aHHbIX,. KOTOpbIe3a,naHbI B,Ta6n. 9. B
OT'IeTe 06H3aTerrbHO yxasars, KaK pacnpenenserca naMJITh npa
BbIIIOJIHeHHH 3a,n;aHHJI (Ta6n. 10). BapHaHTbI 3a,u;aHHH npaseneasr B
Ta6n.11.

PHC. 4. ArrrOPHTM 26-ro sapaaara
Texcm npozpauuu
PROGRAM Lab_2;
{ JIa60paTOpH8jI pafiora N 2 BapHaHT N 26

II.r.IIeTpoB, CT. rp. 990 }
CaNST
C=2.13;

VAR
A,B,F;R :real;

BEGIN
Writeln('3HaqeHHJI apryaearos A HB ?');
Readln(A,B);
R:=A+B;
F:= exp(R)/C;
ifR>C then
F:= Sin(R)+l.O/R

else
ifR<C then
F:= cos(A)-ln(-R);

Writeln(' Pe3-T: ',F:8:4);
END.

SROK-CXeMa anzopumua

Ilonyseasr pesynsrarsr no 3a,naHHbIM Ha60paM ,n;aHHbIX:
Pe3-T: -0.4154
Pe3-T: 0.2328

269,D;T 6

T6 - lOT6a nana a nana pacnpeneneaaa naMJITH
HMJI THn . Paasrep, Hasaaseaae

6aitr
F Bemecrs. 6 Pesynsrar
A Bemecrs. 6 Apryuerrr
B Bemecrs. 6 Apryaear
C BeruecTB.KoHCTaHTa 2.13
R Bemecrs, . 6 Paeosas neneaeaaaa
sin BerueCTB.IDYHKQHJI BWIHcneHHe CHHYca
cos BerueCTB.IDVHKQHJI BWIHcrreHHe xocanyca
exp BemeCTB.q,yHKQIDI Bsrsacneaae

JKCnOHeHTbI
Ln Benrecrs.oyasnns BWIHcneHHe

HaTYpanbHoro
norapndiaa

Lab 2 MMJI nporpasoea BbIQHCrreHHe 3a,LlaHHOH-
IcPYHKUHH

a naua aaaue 3a,n;aHIDI -ro BaPHaHTa

Bu,n;q,YHKQHH
IIpH ,l},amn.re ,n;ng nposenxa

ycrroBHH A B F

32 0.68
-0.4154

F = sin(A +B)+ I/(A + B) A+B >-2.13

F - cosA-In(-A-B
0.34 -3.58 -02328A+B<2.13

F = exp(A+ B)/2.13 2
0.13

3.9506A+B=2.13
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BapHaHTblja~aHHH

Ilp0,lJ,oJDKeHHe ra6Jl.ll

N!!
.lJ,aHHhIe ,LUUl

BH,lJ. lPYHKu;HH IlpH YCJlOBHH
npoBepKH

sap,

A B Pe3YJIbTaT

F =~1462 .\0-3 - AI IBI ~ 462·\0-3 U A > 0 -1 1.0 1.2091
10 F =sin(A· B) -4.62e-1 IBI< 462·\0-3 u A < -2 -3 0 -0.4620

F =A-JO.462-JB/ 6 OCmaJIbHblX CJIy'laJIX -1.0 0.0 -1.6797

F _ 4.777ABI 4.m A>OuB;;>O 1.1 2.2 4.9914
11 F =sin(A-4.777B)-4.777B A>OuB::;O 3.3 -1.2 6.1148

F = B-IA+4.777.BI 6 OCmaJIbHblX CJI)l'IaJIX 0 -1 -5.7770
F =IAlo

l 34
+ B I 0.234

-1
-2

-7.547
F =cos(A+ 0.234)· sin(A+ 0.234)

A ~ -0.234 u B < 0
1.0

12 B~O 0.0 0.2256
F=

IA+BI A > -0.234 u B < 0 0 - 1.4286
0.7(A + 0.234) 0.23

F - 1.123arctgA + B11.123 IBI <1.l23 1 -1 -0.0085
13 F =exp(1.l23A) I B IBI ~ 1.123u A < 3 2.5 2.1 7.8897

F =1.123sinA -exp(-B) 6 ocmansnux cuyuasx 3.142 -0.1335
F _ A055" - 0.5555B A> O-u IBI::; 0.5555 1 -0.1 1.0556 .

14 F = .fA I B - 0.5555B A > 0 u IBI > 0.5555 4 2 -0.1110
f =0.5555expA ·sinB AsO -1 0 0.0000
F - arctg(0.3456B) - A· B IA . BI < 0.3456 1 -0.2 0.131

15 F = Ig!A.BI+../A·B IA . BI~ 0.3456 u A· B > 0 2.5 1.5 2.5105
F =sin B - ·cos(0.3456:4'B) 6 OCmaJIbJl!>IX cnyuasx 1.5 -1.5 -1.7101
F -lgA-sinB+O.444 A> 0.444 1 0.5 -0.0354

16 F =exp(0.444A)+ cosB A <-0.444 -1 2.3 -0.0248
F =O.444InIB/ 6 OCmaJIbH!>IX CJI)l'1aJIX 0 9.5 0.9996

F=A-(A-B)olm A>B 3.5 2.5 2.5
17 F =0.1357cos2(A - B) AsBuB<O -3.5 -2.5 0,0396

F =sin2(A - B-0.1357) 6 OCmaJIbHblX CJ1)!'IaJIX 1 2 0.8223
F = ../A+ B -1.4973B A+B>O 2 -1 2.4973

18 F = (A I 4973
- B)(A + B) A+BsOuA>O 1 -2 -3.0000

F = IA + BI/(I.4973 - A) 6 OCmaJIbH!>IX Cll)l'lQJIJC -1.5 0.5 0.3336

T 6 11 Ba JIHIJ;a aOHaHTbI 3a,1J,aHHH nafioparopnoti pa60ThI N!! 2

N!!
.lJ,aHHble ,LUUl

aap. BH,D; lPyHKllHH TIPH YCJlOBHH npOBePKH

i A B Pe3YJIbTaT
F=exp(AI2)+N A < -1.25 -4.0 0 2.1353

1 F =11.25 - AI+ IgB A ~ -1.25 u B>I - 1.0 100 4.2500
F =sin(A ·B) 6 OCmaJIbH!>IX CJI)l'IaJIX 4.52 0.25 -0.9983
F =Bsin A + 7.04A B <7.04 0.77 1.99 6.8061

2 F= AsinB+AcosB B > 7.04 2.88 10 -3.9833
F =Aarcsin(B/lO) 6 OCmaJIbHblX CJI)l'IaJIX 1.01 7.04 0.7888

F =tg(A -1.5) -1.51 B IA -1.51 < 1.5u IBJ > 0.1 2.10 -1.2 1.9341
3 F =exp(BI(A -1.5» IA -1.51 > 1.5u IBJ < 0.1 10.2 20.1 20.8130

F =sin(A-1.5) + 1.5B 6 OCmaJIbH!>IX cJly'laJIX 3.0 1.0 2.497
F =11.5 .\0-2 . A + BI IA!<1.5.10 2uB<1 0.01 0.5 0.5001

4 F =InB -exp(1.5e - 2· A) IAI < 1.5.\0-2 u B ~ 1 0.01 2.0 -0.3070
F =BI(A·arctgA) 6 OCmaJlbH!>IX CJI)l'1aJIX 1.11 -2.22 -2.3881

F =../0.13456A + B-0.13456 A> 0.13456 .65.43 1.33 4.1626
5 F =exp(A)- 0.13456B IAI s 0.13456 0.11 10 -0.2293

F =IA - BI1(0.13456 + IAI) 6 ocmansnuxCJI)l'IaJIX -2.13 -3.13 0.4416

.. F =2.07../A· B +IA. BI
A·B> 2.07

-2 -2 -0.14

6
F=I/(2.07A·B) A·B·<-2.07

-1.0 3 -0.1610
F= 7tA-2.07sin(A-B)+1

6 OCmaJIbHblX cnyuanx 1 1.0 1.3491
2.07+IAI

F=IAI
B
-BI A IAI > 0.333 u IBI < 2 1 0.55 0.4500

7 F =«" ·0.333A IAI > 0.333u IBI ~ 2 2 5.45 0.0211
F =cos(A.B) - 0.333A 6 OCmaJIbH!>IX cnyuasx 0.11 10 0.4170

. F -tgB+sinA lBI < 0.7788 2.22 0.5 1.3429
8 F =sin(A .B) - cos(A· B) A < 0.7788u /BJ ~ 0.7788 0.5 2.22 0.451

F =1tJIB. AI +0.7788 6 OCmaJIbHblX CJI)l'IaJIX 1 0.1 0.9418
F =(A + B) I(A - B - 0.3456) A- B > 0.3456 1.5 0.5 3.0562

9 F =sin(1t15 -A+B) A - B < -0.3456 0.5 1.5 0.9983
F =cos(B - A - 0.3456) 6 OCmaJIbH!>IX CJI)l'IaJIX 0.2 0.01 0.9374
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OKOlPHlHHe Ta6JI.ll

,l{aHHhIe MK
N2

BM<Pym<Ium I1pH yCJIOBHH npOBepKH
sap.

A B Pe3YJIbTaT

F =2.8765ln(A· B)
A+B>O 1.5 2 3.1602

19 F =cos(2.8765A) + B
A + B ~ 0 u B > -2.8765 -1.5 -2 -2.3872

F =2.87651 B 0 -5.8 -0.4959
6 ocmansnux CJl}"IaJIX

F =A3
.1112 + 3.1212Bo.711 A> 0.777 u B> 0.777 1 1.0 4.1212

20 F =cos(2.8765A)+B A < -0.777 WlU B < -0.777 -1 2 -0.2264
F =2.87651 B 6 ocmassuux cny'laJIX 0.5. 2 3.8982
F =Ig(A-B) A-l0-3>B 1.8 0.8 -0.0000

21 F =arctglA- Bj + 0.001 A<BuA>O 0.5 1.7 0.8771
F =A +O.OOI(A - B) 6 ocmansuux CIIy'laJIX -0.2 100 -0.3002
F =4.6241..)A + B A+B>4.6241 200 -89.9 48.52

22 F =1/(4.6241- A - B) A + B < -4.6241 -12.3 4.5 0.0805
F =(A+B)5 6 ocmaneuux cnyuaxx 2.5 -0.5 32.0000
F =A0333 _ B°.333 A>OuB>O 10 20 -0.5589

23 F=ln(A+B) A s 0 u B s 0 npu A>-B -10 15 1.6094
F =0.333(A+ B)8 6 ocmansuux cnyuasx 3.5 -5.5 85.248
F =sin" (1.121· A- B) A<OuB<O -1.88 -0.66 0.9370

24 F =cos(l 1A1B) A>OuB>O 1.25 0.13 0.9916
F=1.121·A·B 6 ocmansuux CJlY'laJIX 5.5 -0.02 -0.1233
F= ln :i __A_ A

- > 8.338 u IBj > 0.1 11.1 0.87 1.016B 8.338B B

25 . A A 3.9 1.55 25.3045
. F =exp- + 8.338B - :58.338 u IBI>0.1

0 0.06 0.5003B B..
·F =8.338B 6 ocmansnux cnysasx

F =sin(a+b)+l/(A+B) A +B> 2.13 3.2 0.68 -0:4154
26 F =cos A -In(-A - B) A +B < 2.13 0.34 -3.58 -0.2328

F =exp(A + B)I 2.13 A+B=2.13 2 0.13 3.9506
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JIafiopaTopHaSi panera Xl! 3.
PafioTa C nOCJle,lJ;OB8TeJlbHOC1lIMH "HCM

Bonpocu, U3Y14ae.Mble 6 patiome
• Ilocrpoeaae nporpasoasr Um<JIH1{eCKOH CTpyKTYphI C

HCnOJIb30BaHHeM oneparopos apH<pMeTWIeCKHX H HTepaTHBHhIX

QHKJIOB, peaJIH3~ nOCJIe.n;HHX C nOMOIllbIO YCJlOBHhIX
rrepexonoe.

• OCBOeHHe THnOBhIX anroparxoa: BhIqHCJIeHIDI CyMMbI,

npOH3Be.n;eHIDl, nOHCK MaKCHMyMa, MHHHMyMa· BO BBO.n;HMOH

nOCJIe.n;OBaTeJIbHOCTH H HX nOpB;UCOBhIX HOMepOB•.

• HCnOJIb30BaHHe oneparopos OllH~aHIDI nepesieaasrx MK .n;aHHhIX,
Pa3JI~hIX THnOB.

• HCnOJIb30BaHHe B nporpaMMe KOlITp0IDI sa BXO.n;HLIMH .n;aHHhIMH H
pesyJIbTaTaMH pacsera.

Saoauue (06tqee 1(0 6Ce.M eapuaumau)
COCTaBHTb nporpaseay 06pa60TKH nOCJIe.n;OBaTeJIbHO BBO)lHMblX C

xnasaarypu qHCeJI (noxa He 6y.n;eT 06pa60TaHO 33,lJ;aHHOe KOJlWIeCTBO

qHCeJI HJIH He cpatioraer yCJIOBHe ·OKOHqaHIDI asona). IlonyqeHHhIH

pe3YJIbTaT 06pa6OTKH BblBeCTH na 3KpaH.

O<pOPMHTb orser no pafiore ananorasno o<popMJIeHHIO orsera no

patiore NQ 2. TeKcT nporpasorsr .n;OmKeH 6bITb pacnesaran, pe3YJIbTaThI
- nepellHCaHhI OT pyKH.

Tpe606aHUR I( npoepauue

• Ilporpaseaa .n;OJDKHa 06pa6aThIBaTb .n;aHHhIe YK33aHHOrO rana B

KOJIH'Iec'rBe no 100 qHCeJI, eCJIH B nporpasere He yKa3aHO aaoe

orpaaaseane, KOl{KpeTHOe KOJIWIeCTBO ~ceJI BBO,IUITb B

rrporpasray C KJIaBHaTYPbI. MacCHBbI He HCnOJIb30BaTh.

• Bee 3HaqeHIDI, aa xoropue no CMbICny HaKJI3,lJ;bIBaIO.TCH

orpaHWIeHIDI, .n;OJDKHbI npa aaone npOBepHTbCH.

• ECJIH B pe3YJIbTaTe 06pa60TKH .n;aHHbIX pe3YJIbTaT He nonysea,

npn BbIBo.n;e rrporpasesa .n;OJDKHa coofimars 06 3TOM B nOHHTHoH

<popMe.

• Ilpa BbIBo.n;e na 3KpaH HcnOJIb30BaTb .n;mrny BbIBO.n;HMOH CTpOKH
He 60JIee 76 CHMBOJIOB. .

• OCTaJIbHbIe Tpe60BaHIDI - KaK H B rrpensmymax JIa60paTopHbIX
pa60TIlX.
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06~He nOHCHeHHH

I. Ilporpasoea UHKJlH1IeCKOH C1pYKTYPbI HCnOJlb3YIOTCj[, xorna
He06xo.n;HMO HeCKOJIbKO pas BhInOJIHHTb O.n;HOTHllHhIe .n;eHCTBIfj[ C

Pa3.JlWll1hIMH .n;aHHbIMH. ECJIH KOJIHlleCTBO nOBTOpeHHH TeJIa UHKJIa

H3BeCTIlO nepen HaqaJIOM 1UfKJIa, OH Ha3bIBaeTCj[ apHcPMeTHqeCKHM,

eCJIH HeT - HTepaTHBHbIM. .[(mI OpraHH3aUHH apHcPMeTlfqeCKOrO UHKJIaB

6JIOK-CXeMe aJIrOpHTMa HCnOJIb3yeTCj[ 6JIOK "MO;:J;HcPHKaTOp", a B

nporpasoae - COOTBeTCTBylOrrurn eMY oneparop "for.•.".

MrepaTHBHbIH UHKJI C1pOHTCj[ C HCn0JIb30BaHHeM 6JIOKa
n • If Upemeaae , B KOTOpOM O.n;HH H3 aJIbrepHaTHBHbIX nyrea npezrcraanaer
BhIXO.n; H3 rena UHKJIa. B nporpasese TaKOH UHKJI MO)KeT BhInOJIHj[TbCj[C

nOMOIIU>1O CneIUlaJIbHbIX oneparopos HTepaTHB~hIX UHKJIOB HJIH

oneparopa yCJIOBHOrO nepexona. B' .n;aHHOH pafiore 6y.n;eT

HcnOJIb30BaTbCH TOJIbKO "if... " oneparop.
Paccuorpaa cnasana apucjJMemullecKUu If.UKJl. Oneparop COCTOHT

H3 3arOJIOBKa H TeJIa UHKJIa. 3arOJIOBOK HMeeT BH;:J;:

for <HMj[ napasrerpa UHKJIa> := <nasansaoe saaxeaae> to <xoaesrroe
saaseaae> do

)l;aJIee H;:J;eT TeJIO UHKJIa: npOCTOH IIJIH· cocraaaoa oneparop (no
"") E x.CHMBOJIa ;. CJIII oneparop COCTaBHO», OH 3aKJIlOqaeTCj[ B

oneparopaae CK06KII begin ... end;

B xaxecrse napaxerpa UHKJIa MO)KHO HCnOJIb30BaTb JIlO6ylO

ueJIOqHCJIeHHYlO rrepesreanyro, B KOTOpOH B sro BpeMj[ He XpaHHTCj[

Hy)I(HOe B nansaeanrea saaseuae. 3Ta nepesreaaas IDMeHjleTCj[ 'B

UHKJle .aBTOMaTJlqeCKH. Ilapaaerp UHKJIa - 3TO nepesseaaaa, 06bI'lHO

arpaiomaa POJIb He TOJIbKO .csersasa KOJIHqeCTBa BhInOJIHeHHhIX

nOBTopeHHH UHKJIa, HO o.n;HOBpeMeHHO cnyxamas nOpj[)J;KOBhIM

HOMepOM 06pa6aTbIBaeMoro 'IHCJIa HJIII 3JIeMeHTa MaCCIIBa.

Hasansaoe H KOHeqHOe siraxeaaa napasrerpa UHKJIa Moryr6bITb

BbIpIDKeHHj[MH, HO OHH BbI'lHCJIj[JOTCj[ TOJIbKO O.n;HH pas - npsr nepaosr

axone B UHKJI. B TeJIe UIIKJIa OHH He .n;OJI)I(HhI MeHjlTbCj[. Ilpa K~OM
sosapare K 3arOJIOBKY B UHKJIe Cq~IIK aBTOMaTHQeCKH YBeJIJlqHBaeTCj[

Hae.n;HHHUY.

TeJIo UHKJIa BbIllOJImeTCj[, noxa Cq~HK He CTaHeT 60JIbme

KOHelJHOrO 3HaqeHIDI (eCJIH CqeTqHK pasea KOHeqHOMY 3HaqeHHIO ­

IUlKJI BhInOJIHjleTCj[). ECJIH rpefiyerca opraaaaoaars UHKJI, B KOTOpOM

napaxerp YMeHbIlIaeTcj[ aa e.n;HHHUY C Ka)I()J;bIM B03BpaTOM, TO

HCnOJIb3YlOT KJIlOqeBOe CJIOBO "downto", BMeCTO "to".
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Ilpasrepu aanacaaaa oneparopa:
for i:=1 to 25 do write('*'); {BhIBO.n; C1pOKH H3 25 *}
for k:=L+ 1 to N-I do { saasenas L H N .n;OJI)I(HhI }

begin { 6bITb onpenenessr no UHKJIa }

end;
for i:=N downto 2 do S:=S+i; {CyMMa ueJIhIX qHCeJI 2..N}

ECJIlI Hy)KHO MeHj[Tb csersax c .n;pyrHM maroa (He O.n;HH),

HCnOJIb3YIOT BTOpOH Cq~HK, H3MeHjlIO~HHCj[ B rene u;HKJIa no

peeyppearaoa cPoPMYJIe, aanpaxep j:=j+3; HJIH BbJIIHCMeMhIii xepea
nepBhIH Cq~HK, uanpassep: j:= 2+(i-l)*3;

Hmepamueuue ljukllbl )J;JIj[ 3aBepIlIeHIDI 1pe6YIOT nposepxa
raxoro yCJIOBIfj[, pe3YJIbTaT xoroporo MO)KeT H3MeHHTbCj[ B nponecce
BbIllOJIHeHIfj[ TeJIa UHKJIa. Ilo ssmonaeaaa sroro yCJIOBIfj[

ocynrecransercs nepexon aa oneparop, cJIe.n;yIOIUHii sa TeJIOM UHKJIa

B03BpaT aa HaqaJIO TeJIa UHKJIa B 3TOM cnysae BhInOJImeTCj[

orreparopox 6e3yCJIOBHOrO nepexona. B nporpasore npa TaKOH

OpraHH3aUHH UHKJIa,1pe6yeTCj[ HMeTb)];Be MeTKH:

Start:

ifA=Priznak: then goto Finish;

goto Start;

Finish: ...

'tlacTo npoaepsior YCJIOBlIe npononxeaaa UHKJIa, H no ero

asmonaeamo B03BpamaIOTCj[ na HaqaJIO TeJIa UHKJIa, aaase UHKJI

3aK~HBaeTCj[. B 3TOM cnysae .n;OCTaTOqHO 06bJ11HO O.n;HOH MeTKH:
Start: '

ifA <>Priznak: then goto Start;

TeJIo areparasaoro UHKJIa npa TaKHX cnoc06ax nocTPQeHHH B CK06KH

begin •.. end 3aKJIlOqaTb He 06j[3aTeJIbHO.

2. :UHKJIuqecKHe rrponeccsr no-rra scerna 1pe6yIDT nexoropsrx

no.n;rOTOBHTeJIbHbIX .n;eHCTBHH, BhInOJImeMhIX no nasana IUlKJIa. 3To
CBj[3aHO C HCrrOJIb30BaHHeM B rene UHKJIa TaK Ha3bIBaeMhIX

"peKYPpeHTIlbIX COOTHOIlIeHHH", B KOTOpbIX HeKOTOpag nepexeaaas
BbNHCMeTCj[ CIICnOJIb30BaHHeM csoero eraporo aaaseaaa, narrpasaep:

N:=N-l; P:=-2*P/i; S:=S+A H T..n;.
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Bee raxae nepeueaaae nepen J.UiKlIOM ~OJDKHhI nonysars
onpeneneaasre 3HalJeHIDI, lJT06b1 npaBHJThHO BhJlIHCJUlThCg BHyTpH

UHKJIa. Hanpnuep, npa BhJlIHCJIeHHH CYMMhI nOCJIe~OBaTeJIbHO

BBO~HMbIX CJIaraeMbIX gqemcu (nepeueaaaa) ~ CYMMbI ~OJDKHa

06HyJUlTbCg; nepeaeaaas ~JUI HaKOnJIeHIDI upOH3Be~eHIDI zrenaercs
paBHOH eztaaane (HJIH nepBOMY COMHO)KHTemo).

Iloacx MaKCHMYMOB (MHHHMYMOB) HJIH HX nOpH~KOBbIXHOMepOB

B psnax 3HaqeHHit TaJ()Ke BbllIOJIIDleTCg no peKYPpeHTHblM

3aBHCHMOCTHM (eCJIH HOBaH BeJIu:qHHa 60JIbme MaKCHMYMa, C~eJIaeM

MaKC~M PaBHblM...) - cnepsa HCnOJIb3YeTCH crapoe aaasenae
MaKCHMyMa, qT06b1 C03~aThHOBoe saaseaae,

Ilpa nOHcKax· MaKCHMYMa MO:>KHO HCnOJIb30BaTh ztaa BapH3.BTa

HalJaJIbHOrO 33,lJ,aHIDI: JIH60 B KalJeCTBe MaKCHMY~a 6epeTCH nepsoe
paccxarpasaeaoe sna-reaae (H n:HKJl BblUOJIHgeTCH, HaqHHlUI co

sroporo qHCJIa), JIH60 B sasecrse HaqaJIbHOrO sanaercs «pHKTHBHOe

3HalJeHHe rapaHTHpOBaHHO MeHl>mee, qeM mofoe qHCJIO

cpaaaasaeaoro psna (r.e, reoperasecxa MHHHMaJIbHoe B03MO)KHOe

lJHCJIO). TIPH 3TOM n:HKJIHqeCKlUI 06pa60TKa O~HHaKOBO BblnOJIHgeTCH

~JUI scex lJHCeJI, HaqHHlUI C rrepsoro.
3. ECJIH B nporpasoae rpeoyercs 06pa6aThIBaTh HeqHCJIOBble

naaaue, ~ HHX MO)KHO 3aBO~Tb rrepeaeansre He'IHCJIOBbIX THnOB

xoropue TaK)Ke He06xo~0 BKJllOlJHTb B 6JIOK OUHCaHHH. .n~
CHMBOJIbHbIX rrepeueaasrx HCnOJIb3yeTCg OUHCaTeJIb char, a ~

JIOfHqeCKHX - onHCaTeJIb boolean. Hanpauep:
VAR
ij :integer;

A,S :real;

C,Sim :char;

Q,Pfiz:boolean;

CHMBOJIbHble nepeueaaue MO>KHO CpaBHHBaTh C CHMBOJIbHhlMH

KOHCTaHTaMH H Me~ C060H C nOMOIIJ;blO acex onepauaa OTHomeHHH

(==, <, > H T•n.), aanpauep:
ifSim > 'A' then HJIH

ifC == Sim then .

JIorHlJeCKHe nepeaenasre MO:>KHO HCnOJIb30BaTh B YCJIOBHbIX

oneparopax, npH'IeM He Hy)J{HO 3aUHCblBaTh if Q=TRUE then.•• , a

npOCTO if Q then... , TaK KaK CaMO 3HalJeHHe Q MO>KeT 6bITb JIH60

TRUE, JIH60 FALSE.
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HaKOHen:, HeCKOJIbKO 3aMelJaHHH no KOHTpOJIlO aa BBO~blMH

BeJIHlJHHaMH. lIoCKOJIbKY B rrporpasese npeanonaraercs BBO~

HCXO~HbIX .n;aHHbIX nOJIb30BaTeJIeM nporpasoau nyren aatiopa
3HalJeHHH na KJIaBHaTYpe, B nporpasnse ~OJI)KHbl 6b1Th npenycaorpeau
BblBO.n;hI aa 3KpaH 3anpOCOB aa BBO~ roro HJIH nnorc rrapasrerpa,
ayscaoro nporpasoae. 3TH sanpocsr upe~CTaBJUIIOT C060H oneparopsr
BbIBO)I,a HeK01'OPOro TeKCTa, aanpmsep:

Writeln(' CKOJIbKO qHCeJI 6y~eT06pa6aThIBaThcg?'); HJIH

Writeln(' BBO~ Oqepe~HOHCOMHO>KHTeJIb');

TaKHe sanpocsr ~OJI)Kmd 6b1Th rrepenK~ oneparopox aaona
~aHHLIX C KJIaBHalYj).W•. )4>)TOH MO.MeHT; .K01:0pW CJIe.llYeT. OTMeTBTh,

3TO He06xo,llHMOCTh KOmpOIDI sa BBO~HMbIMH Benu:qHHaMH.

He~onyCTHMOe 3HalJeHHe MO>KeT' He TOJIbKO npHBeCTH K

HenpaBHJThHOMY orsery, HO H npOCTO "nO~BeCHTb" nporpasesy HJIH

npHBeCTH K ee aBapHHHOMY CHgTHlO orrepauaoanoa CHCTeMoH•.

llmTOMY ace. .,naHHble, na xoropae no HX CMl>IC.rry (HJIH no

B03MO:>KHOCTHM peaJIH30BaHHoro MeTO~a pemeaaa) aaxnansraarorcs
orpaHH'IeHIDI, .n;OJI)KHI>I npoaeparscx nOCJIe HX aaona ira nonaaaaae B

~OnyCTHMblH ~HanMOH.

06hJl1HO ClJHTaeTCg, qro MO)KHO Haifm CyMMY HyJIH H 60JIbmerO

KOJIHlJeCTBa . CJIaraeMbIX, npOH3Be~eHHe ozmoro HJIH 60JIee

COMHO>KHTeJIeH, Bbl6paTb HaH60JIbm~eHJlH HaHTH cpennee 3HalJeHHe H3

onaoro HJIH HeCKOJIbKHX qHCeJI, BbNHCJIHTb «paKTOpHaIT HyJUI HJIH

60JIbmerO nenoro qHCJIa H T.~. Hnorna orpaHH'IeHIDI HaKJIMbIBaIOTCg

He TOJIbKO CHH3Y, HO H csepxy.
Ilpennonosora, ~OnyCTHMhIii ~HanMOH ~ 3HalJeHHH

nepeaeauoa A orpaaasen lJHCJIaMH -1.7 H 15.0, TO nposepxy na
omH60qHOe snaneaae MO)J{HO ocymecrears oneparoposc
if (A > 15.0) or (A < -1.7) then ...

ECJIH TaKlUI nposepxa ~aCT saaseaae TRUE (r.e, A HMeeT

aenonycraaoe 3HalJeHHe), rorna Hy)J{HO BhI~aTb coofimeaae 06 )TOM H

JIH603aKOuqHTb BhlnOJIHeHHe rrporpauasa, JIH60 (sro 60JIee pMyMHO)

sepayrsca K oneparopy sarrpoca BBOna 3TOH BeJIH'IHHhI eme pas. TaK

KaK 06a 3TH ~eHCTBIDICJIe~eT BblUOJIHHTb no cpa6aTblBaHHIO onaoro H

roro >Ke yCJIOBIDI, oneparopsr, 33,lJ,aIOlIJ.He 3TH ~eHCTBIDI, CJIe~eT

nouecrars B CK06KH begin ... end, uanpaxep:
if (A > 15.0) or (A < -1.7) then

begin

Writeln(' BbI 3MaJIH He~onyCTHMOesaaxeaae');
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a26a6JIHu;a 13. H,n;eHTHQ>HKaTOpbI npo l'aMMbI -ro BapHaHT
J1MjJ: Tun Pasxep, Hasaaseaae

6aHT

N IJ;eJI~H 2 KOJIHQeCTBO sacen
I IJ;eJIbIH 2 TeKYIQHH HOMep

Num IJ;eJIbIH 2 HOMep rrocneztaero
QHCJIa, xoropoe >

- 10.5
A BemeCTBeHHhIH 6 T exymee qUCJIO

T

ero THn U aaaaercs HMjJ: (H,n;eHTHcPHKaTOp) ,ZJ;JIjJ: nocnenyiomero

nporpaMMHpOB3.HHjJ:. l1MeHa, TUIIhI H H83HaqeHHjJ: CBO,ZJ;jJ:TCjI B Ta6JIHQY

u,n;eHTHcPHKaTOpOB.

).J,JIjJ: ,n;aHHOH 3a,n;aqU MO)I(HO BbI,lJ;eJIUTb: HOMep nocnenaero qUCJIa,

npessnuaromero saaxeaae 10.5; KOJIHqeCTBO sacen (N); BBo,n;HMOe

qUCJIO. )l;JIjJ: 3anOMHHaHHjJ: acxosroro aoaepa HY)l(HO 3HaTb nOPMKoBhlH

HOMep BBO,n;UMOro qUCJIa. B 3a,n;aHHU orosopeao, qro BBo,n;HMble qUCJIa

- npOU3BOJIbHble, r.e. MOryT 6bITh KaK u;eJIbIMB, TaK U ,n;p06HhIMU, ,ZJ;JIjJ:

ax xpaaerras B 3BM~0 HMeTh nepeMeHHYIO (WleHKY)

nemecraeanoro rana. TeKYID:m HOMep U UCKOMhIH HOMep - BeJIuqUHhI

nemae U nOJIO)I(HTeJIbHhle. .nmr HHX MO)KHO 3aBeCTU HJIH nensre UJIU

6e33HaKOBhIe nepeaenaae. 06IQee KOJIHlleCTBO quceJI 1'aK)I(e ,n;OJDKHO

6bITb u;eJIbIM U 60JIbme HYJIjJ:, HHaqe sanasa He UMeeT CMhICJIa (Ta6JI.13):"

Pa360p KOHTpOJlbHOro B8pH8HTB

3aoaHue

if Sum= 0 then

WritelnC HeT pemeaas, TaK KaK cYMMa pasaa 0')
else
begin
R:=...ISum;
WritelnC Ornonreaae =', R:...);

end;

goto Vvod_A;

end; { l,n;eCb Vvod_A - MeTKa nepen oneparoposr sanpoca na BBO,n;

napaaerpa, COOTBeTCTBYIDmero nepesreanof A }

HaKOHeu;, cnenyer nOMHHTh, qTO He npa BCjlKHX aaoopax
HCXO,n;HbIX ,n;a.HHbIX sanasa MO)l(eT UMeTb pemeaae. ECJIU no KaKHM­

JIH60 npuqUHaM OTBeT BbI,lJ;aTh HeB03MO)I(H0, cneayer 06 3TOM

C006mHTb B nonarnoa cPopMe, a He BbIBO,llH1'b aenpaaansaoe HJIH

HeB03MO)I(HOe ,n;mI OTBeTa aaaseaae. Hanpasrep, eCJIU B sanase
rpefiyerca nemrn, qTO-TO na CyMMY HeCKOJIbKHX qUcen C Pa3HhIMH

3HaKaMU, TO cyseaa MO)l(eT CnyqaHHO OKa3aThCjI paBHOH HYJIIO, nOCJIe

sero aeneaae HeB03MO)I(H0 U penreaas y 3a,n;aqU He OK~eTCjI.

Torzta BbI,lJ;aqa pe3YJIbT8Ta MO)l(eT BbITJIjJ:,ll;eTh TaK:

Petueaae 3a,n;aqU He06xo,n;HMO aasars C p8360pa aanaaas H

suneneaas 06'beKTOB, ynoxaaaromaxcs HJIU nonpaayaeaaromaxca B

3a,n;aHHu(Ta6JI. 12). ).J,JIjJ: K8)I(,ll;0ro HaH,n;eHHoro 06'beKTa onpenensercs
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I1CXO,n;HhIMH ,n;aHHhIMU B sanase jlBJIjJ:JOTCjI, BO-IIepBhIX,

KOJIUqeCTBO qHCeJI, a BO-BTOphIX, CaMH qUCJIa, nOCJIe,n;OBaTeJIbHO

BBO,n;HMhIe B nepeMeHHYIO A. Pe3YJIbTaTOM 6y,n;eT IIOPjl,l.(KOBbIH HOMep

IIOCJIe,n;Hero H3 xacen, KOTOpoe rrpessnnaer 10.5. B03MO)I(H0, qTO cpeaa
BBO,n;UMhIXqUceJI He HaH,n;eTCjI HU onnoro TaKOrO qlfCJIa. B nOM cnysae

B KOHQe He06xo,n;HM0 BbI,lJ;aTb 06 3TOM TeKCTOBoe C006meHHe, a He

HOMep qUCJIa.

KOHTpOJIb ,n;OrryCTHMOCTH BBO,n;HMhIX ,n;aHHhIX He06xo,n;HM TOJIbKO

,ZJ;JIjJ: somrsecrsa xacen: OHO ,n;OJI)l(HO 6b11'b He MeHbme e,n;HHHIU>I.

AJrroPHTM saztasa COCTOUT H3 'rpex nOCJIe,n;OBaTeJIbHhIX

0606meHHhIX maroa: asozta ,n;aHHbIX, OIIpe,n;eJIeHHjJ: UCKOMOro aosrepa U

BbIBo,n;a pe3YJIbTaTa.

B QaCTU ssozta ,n;aHHbIX nporpasoaa ,n;OJI)l(Ha rrony-nrrs 01'

nOJIb30BaTeJIjJ: saaseaae KOJIuqeCTBa qUcen (N). TaK KaK BBO,n; ,n;aHHbIX

BhIIIOJIBjleT qeJIOBeK C IIOMOIllbIO KJI8.BUaTYpbI, nporpasora zronsora

C006II.(HTb, qTO 01' Hero rpefiyerca,

2612 ):{T6a JIHu;a aaasre K 3a,n;amno -ro aapaaara
N!1 sapaarrra Sanaaae OCTaHOBUTb Tun 06pa6aThI-

06pa60TKy BaeMhIX

rrpu... ,n;aHHhIX
26 Haxosoteaae • HOMepa ••• BBo,n;e BemeCTBeHHhIe

nOCJIe,n;Hero sacna, paxasanaoro
rrpeasnnaromero 1K0JIIflIeCTBa

3HaqeHUe 10.5, BltmceJI

nOCJIe,n;OBaTeJIbHOCTH

BBO,n;HMbIX

rrpOH3BOJIbHhIX quceJI.
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Toro, ,na,n;HM HWI aamea nporpaseae, nanpanep
B pe3yJILTaTe B Ta6nHQe IIMeH ,n06aBHTCJI nse CTpOKR

BCHKOMY BBO,nHMOM)' C KJIaBHa'IYPbI 'lHCJIY ,nOJDKeH

npemnecraonars aanpoc aa ,nHcrmee: 'ITO BBO,nHTh H B KaKOU .popMe.

KaK H mofioe saaseaae, BBo,nHMoe nOJIb30BaTeJIeM C KJIaBHaTYpbI,

KOJIH1leCTBO qHCeJI (N) ,llOmKHO KOHTPOJIHpOBaTbCJI na ,nonyCTHMOCTh

BBe,lleHHOH BemNHHbI.

ECJIM aseneao aeaonycrasroe saaxeaae, rpeoyerca BbIIIOJIHHTL

,llBa ,neHCTBHJI: C006IIUITI> 06 3TOM H BepHYTLC.H na sanpoc HOBOro

3HaqeHHJI N.
B03BpaT aasan B03MOIKeH .llBYMJI cnoc063.MH: KOMaH,llOH nepexona

.na Mency, nOCTaBneHHYIO nepen oneparopou sanpoca, HJIH oneparopox
" "ov HHHTepaTHBHOrO QHKJIa, npHqeM QHKJIa C nOCTYCJIOBHeM, TaR xax on

paa QHKJI,llOJI)l(eH BhinOJIHHThCH 06H3arenLHO. .

B ,naHHOM cnysae acnonssyea rrepssra cnocoo, H nOTOMY B

nporpasve nOHBAAeTC.H eme O,nHH 06'beKT - MerKa. ):\a,n;HM eH HWI

metka.

KpOMe

laborat_N_3.

(Ta6JI. 14):
Ta6JIHQa 14.Oxotrsanae Ta6nRIJ;bI MeHTH.pRKaTOpOB

lliuI THn Pasxep, Hasaaueaae
6aHT

Laborat_N_3 HMJI - nOHCK HOMepa

nporpaseau onpe,neneHHoro

'IRena

Metka MeTRa - B03BpaT rro oillH6Ke

BBo.na

Anzopumu
Pasnen nOHCKa HOMep~ 06bl'lHO monosaer nonroroaxy H IJ;HKJI

HOIlCKa. TaK KaK KOJIHlleCTBO qHCen H3BeCTHO, acnosssyercs

apH.pMeTH'leCKHH JlHKJl. B TeJIO QHKJIa BXO,nHT nonyseaae osepenaoro

qHCJIa H, eCJIH HYIKHO, 3anOMHHaHHe ero aouepa, Ecna BCTpeTHTCJI XOTX

6bl 0.nH0 qHCnO, y,nOBJIeTB0pHIOrn;ee yCJIOBHIO npeesnuenas 3HaqeHHJI

10.5, HOMep 6y.neT HaH.n;eH, aaase HY)J(HO HMen. npH3HaK, lfI'O TaKoro

qHCJIa He BCTPeTHJIOCb. B Ka1.JeCTBe raxoro npasaasa MOIKHO

MCnOJIb30BaTb nepexeaayro Num, B KOTOpylO nepen QHK1IOM rrOHCKa

3aHOCHTCfI saaseaae, HeB03MO)J(HOe ,lI;JIX aoxepa qHCJIa: aanpaaep, -1.
ECJIM nOCJIe QHKJIa Num OCTaHeTCH paBHhIM -1, CJIe,nOBaTeJThHO,

HCKOMbIX qHCen He BCTpeTHnOCL.

TaKHM 06PaJOM, paanen rrOHCKa BKJIlOqaeT npHCBaHBaHHe

HaqaJIbHoro 3HaqeHH.H nepeueasori Num H QHKJI, TeJIO xoroporo

conepsorr sanpoc asozta oxepenuoro QHcna, npaex H 3aHeCeHHe ero B

nepeMeHHYIO ,nIDI rexyinero qHCna A; rrposepxy, 'ITO A>lO.5, H eCJIH

TaR, 3anOMHHaHHe rexyutero HOMepa B nepexeaaotl Num. UuKJI nOHCKa

HYIKHO secra .nO KOHQa, TaK KaK Hac arrrepecyer nocnenaee 'lHcno,

ynoaneraopmomee yCJIOBHIO BbI60pa.

no OKouqaHHH pasnena nOHCKa B pasnene ssraona peaynsraros
nesaraerca Haii,lleHHbIH HOMep Num, eCJIH OH He pasea -1, aaase
BbI,lI;aeTCfI c006meHHe 06 oTCyTCTBHH 'lRceJI, y,nOBJIeTBOpKIOIQHX

yCJIOBHIO 3a,n;aqH.

PRc.5. AJIropHTM 26·ro sapaanra

Ha OCHOBaHHH nocrpoeaaoro aJIrOpHTMa MO)J(HO aanacars TeKCT

nporpasersr, rrpH'IeM Ta6nHQa u.neHTH.pHKaTopoB acnonssyerca .nJIfI
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BapH8HTbl 38Jl8HHH

615 BT6a JIHI.(a apaaarsr 3a,IlaHUH JIa opaTOPHoH pa60ThI NQ 3
NQ 3a,Ilauue OCTaHOBHTh THIIo6pa6.
sao. 06pa6oTKY rrPH... .a;aHHLIX
1 BbNHCJIeHHe npou3Be,neHH}I .•. npeBbIIIleHHH BeIlleCTB.

rrOCJIe.a;OBaTeJIbHO BBO,lU'lMldX a6COJIlOTHOH
qHCeJI BeJIHqHHbI

npOH3Be.a;eHH}I
1000.0, HJIH npa
asone quCJIa 0

2 BhIlIHCJIeHUe CYMMbI TOJIbKO ...BBo,ne UeJIbIe
qeTHLIX sacen' H3 3aKa3aHHOro
rrOCJIe.a;OBaTeJIbHO BBO,nIfMLIX KOJIHqeCTBa quceJI
quceJI

3 Haxoscteaae HOMepa ...BBo.a;e UeJIbIe
MHHHMaJIbHOrO 3HaqeHH}I BnpU3HaKa KOHI.(a -
rrOCJIe.a;OBaTeJIbHOCTH BBO,nHMLIX npensaparensao
quceJI saenennoro

rrOJIb30BaTeJIeM
qHCJIa

4 BhIlIHCJIeHUe CyMMbI TOJIbKO ..• npeBbIIIleHUU BeIlleCTB.
nOJIOX<HTeJIbHLIX sacen -03 CYMMbI 100.0
rrOCJIe.a;OBaTeJIbHO BBO.a;UMLIX
qHCeJI

5 Haxoxneaae MaKCHMaJIbHorO .•. BBo.a;e Bemecrs.
3HaqeHH}I B rrOCJIe.a;OBaTeJlbHOCTH 3aKa3aHHorO
BBO,nUMbIX sacen, Ilpu IIOUCKe KOJIHqeCTBa quceJI
npOIIYCKaTb qUCJIa U3 zraaaaaoaa
OT 10.1 JJ;O 50.1

6 BhIlIHCJIeHHe CYMMbI ...BBo,ne BeIlleCTB.
nOCJIeJJ;OBaTeJlbHO BBO)J;HMLIX npH3HaKa KOHI.(a -
quceJI 3HaqeHH}I H3

sapaaee
BbI6pauHoro
rrOJIb30BaTeJIeM
JJ;HaITa30Ha

C03,naHIDI pasnena OIIHCaHHH, a anroparx - .a;M BbillOJIIDIeMOro 6JIOKa.
Ilpa aanacanaa ~TeM TPe60BaHIDI K o!PopMJIemUO TeKCTa nporpaseaa.
Ilonysna CJIeJJ;ylOmylO nporpaxay ua Ilacxane. Bapu8HThI 3a,IlaHHit
npaseneaa B Ta6JI.15.

Texcm npoepauust
PROGRAM laborat_N_3;
{ Ilporpasoaa Jlaooparopaoa pa60ThIN 3

BapHaHT N 26.
IleT})OB Il.r., CT. rp.990 }

VAR N,Num,i :integer;
A :real;

LABEL metka;
BEGIN {BbInOJIIDIeMbIH 6JIOK.

Ilepsua pasnen ~ BBO.a; .a;aHHLIX }
metka: writelnt'Cxonsxo 6y.a;eT xacen?');
readln(N);
ifN < 1 then
begin

writelru'Hensas paccxarpnaars MeHbIIle 1 qHCJIa');
goto vvod;

end;
{ OCHOBHOH pasnen • rrOUCK aosrepa } .

Num:= -1; {sananaenpasaaxa OTCYTCTBIDI rrO,lP{OAAIIlHX qHCeJI}
for i:=l to N do
begin

writelnt'Bseaare osepenaoe quCJIO');
readln(A);
ifA> 10.5 then {eCJIHqHCJIO ynosnersopser

. yCJIOBHIO 3a,Ila~n'l } .
Num.vi; { 3anOMHHaeM ero HOMep }

end;
{ Pa3,neJI ssraona pe3YJIbTaTOB rrOHCKa }

ifNum=-1 then writelru'Ilonxonamax lIHceJI He6bIJIO')
else

writelnt'Hoxep nocncnaero qHCJIa,>10.5 pasea "
Nurn);

END.
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ITpo.u;OJI>KeHHe Ta6JI. 15
N2 3a.u;aHHe OCTaHOBHTh Tim 06pa6.

sap. 06paGoTKY noH ••. .u;llHHhIX

7 Haxosoteaae MHHHMaJIbHOro ...BBo.u;e QeJIhIe

3Ha'{eHIDI cpe.lJ:HnpH3HaKa KOIma -

nOCJIe~OBaTeJIbHOCTH BBO.u;HMhIXnpe.lJ:BapHTeJIbHO

,{HCeJI. CaM npH3HaK xomia npa BBe,n;eHHoro

onpeaeneaaa MHHHMYMa He nOJTh30BaTeJIeM

ysarsrsan, '{HCJIa H3

.u;Rall1l30Ha -10..5
8 BhI'lRCJIeHHe npOH3BeL(eHIDI ...BBOL(e Bernecra.

3a.u;aHHOrO KOJIH'leCTBa 3aKll3aHHOrO

nOCJIeL(OBaTeJIbHO BBO,n;HMhIXKOJIH'leCTBa'lllceJI

'lHceJI - He MeHbme 5 HO

H He GOJIee 10
9 Haxoscteaae MHHHMaJIbHOrO •••BBo~e Ilensre

3Ha'{eHHJI H3 '{HCeJI, KpaTHbIX 3aKll3aHHOrO

TPeM, cpezta nOCJIeL(OBaTeJIbHOCTH KOJIH'leCTBa 'lHceJI

BBOL(HMhIX '{HCeJI

10 BhI'lHCJIeHHe CYMMhI ••• ripeBbIIIIeHHH Bemecrs.
nOCJIe~OBareJlbHO BBO,n;HMhIXa6COJIlOTHOH

'{HCeJI BeJIH'lHHbI CYMMhI

100.1
11 Haxoxneaae MaKCHMaJIbHOrO H3 ••• BBo.u;e QeJIhIe

nOCJIeL(OBaTeJIbHO BBO.u;HMhIXnpH3HaKa KOHl(a - 6e33HaKOBbIe

'{HCeJI npe~BapHTeJIbHO

Bbl6paHHoro

. nOJIb30BaTeJIeM
. '{HCJIa

12. BhlQHCJIeHRe npoH3Be~eHIDI•..BBo~e ~eJlbIe

nOCJIe,n;OBaTeJIbHO BBO,n;HMhIXnpH3HaKa KOH~a -

'lRceJI '{HCJIa H3

.u;Han1l30Ha OT -5
,n;o 5
(BKJIIO,{HTeJIbHO)
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ITpO,lJ,OJI>KeHHe Ta6JI. 15
.N2 3a.u;aHHe OCTaHOBHTh Tim 06pa6.

Bap. 06pa6OTKY noH ••• .u;aHHhIX

13 Haxoscaeaae nosrepa ...anone Ilemae
MaKCHMaJIbHOrO 3Ha'{eHHJl, npH3HaKa KOH~a -

KpaTHOrO IDITH, B npeL(BapHTeJIbHO

nOCJIe,n;OBaTeJIbHOCTH BBO,lJ,HMhIX BhI6paHHoro

'{HCeJI nOJIb30BaTeJIeM

'lHCJIa

14 BhIl{HCJIeHHe .paKTOpHaJIa •••eCJIH Pe3YJIbTaT }:VmHHhIe

BBo.u;HMoro 'lRcna. He rroxentaerca B nensre (4
(<I>aKTOpHaJIOM uenoro qHCJIa N 4 6aiiTa 6aiiTa)

(0603HaqaeTCR N!) aaasrsaerca
npoasaeneuae scex ~eJIhIX '{HCeJI

OT 1 no N. ITo onpeaeneamo,
0!=1)

15 BhIl{HCneHHe ••• BBOL(e Bem:eCTB.

cpe,lJ.HeapH.pMeTH'IeCKoro Tex H3 aasaaanaoro
nOCneL(OBaTeJIbHO BBO,nHMbIX KOJIH'leCTBa '{HCeJI

'lHceJI, xoropsre nonaaaror B

naanaaoa OT 2.0 no 5.0
BKJIIO'lHTeJIbHO. -

16 Haxoaotenae aoxepa ... snozte Bemecrs.
MaKCHMaJIbHOrO oTpHIlaTeJIbHOrO npH3HaKa KOHlJ,a ­

3HaqeHHJI B nOCJIeL(OBal'eJIbHOCTH npenaaparensao

npOH3BOJIbHhIX BBO,n;HMhIX lJHceJI BbI6paHHoro

nOJIb30BaTeneM

QRCJIa

17 BbI'lHCneHHe npou3Be,neHHH .••BBo,n;e Bemecra.
TOJIbKO OTJl~aTeJIbHhIX H33aKll3aHHOrO

nOCJIe,nOBaTeJIbHO BBO,nHMbIX sonasecrsa '{ucen

!npOH3BOJIbHhIX QHCen

18 Haxoxneaae HOMepa ••• BBO;:J;e Bem;eCTB•

naaxeasmero nonO>KHTeJIbHOrO 3aKll3aHHOrO

'{Hcna B rrocnenoaarensaocra KOJIH'leCTBa QHCen

npOH3BOJIbHhIX qUceJI, BBOL(HMhIX

C KJIaBHaTYPhI
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Bonpocu, usyuaeuue 6 patiome

Oxousaaae Ta6JI. 15

Jla60paTOpHaH pa60Ta Nt 4
Pa60Ta C OtJ,HOMepHblMH MaCCHBaMH

(OOtJ,ClfeT, nORCK 3JIeMeHTOB; oepeCT8HoBKH B MaccHBe)

• Hayseaae npocreaurax COCTaBHbIX ~aHlIhIX onaoxepaux
MacCHBOB.

• Ocaoenae IPOpMaTHoro asraona O,ZUIOMepHhIX MaCCHBOB pa3HhIX

THUOB.

• C03~aHHe H HCn0JIb30BaHHe B rrporpasosax BXO~ TeKCTOBLlX

lPaHrrOB C ~aHHblMH. .

• BblBO~ pe3YJIbTaTOB pa60Tbl B BblBO,ZUIOi:i TeKCToBblH <paHJI

(npOTOKOJI pafiorsr).
• ,naJIbHeHIDee H3yqeHHe OCHOBHhIX 3JIeMeHTapHbIX arrrOpHTMOB.

3aoaHue (o6tqee KO 6CeM eapuaumau)
COCTaBHTh nporpasosy o6pa6oTKH O,ZUIOMepHOro MaCCHBa

aaaanaoro Tuna npOH3BOJIbHOH ~bI. KOJIlfqecTBO HCnOJIb3yeMLlX

.ll;aHHhIX ~omKHO BBO,lUl1'bCJI C KJIaBHalYPbI (B npenenax orseaeaaoro

notJ, MaCCHB MecTa). 3HaqeHIDI 3JIeMeHTOB MaCCHBa BBO,l(jfTCJI HJIH C

xnaaaarypsr, HJIH H3 npe,lJ;BapHTeJIbHO C03tJ,aHHOrO TeKCTOBoro <paH:JIa

(B COOTBeTCTBHH C 3l1,L{aHHeM). Rcxo,D;JIbIH MaCCHB H pesynsrarta ero
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N!! 3l1,L{aHHe OCTaHOBHTb Tun o6pa6.

sap. 06pa6oTKY upH ... ~aHHbIX

25 BwqHCJIeHHe CyMMbI TOJIbKO ••. BBo~e BeIQeCTB.

oTpHQaTeJIbHbIX qHCeJI, 3aKIDaHHorO

a6cOJIlOTHWI BeJIlfqHHa KOTOpLlX KOJIHqeCTBa 1JHceJI

npeasnnaer 8.5, H3

nOCJIe,lJ;OBaTeJIbHO BBOMMhlX

npOH3BOJIbHblX qHCeJI

26 Haxoacrenae aoxepa nOCJIe~HerO ••• BBO,lJ;e BeIQeCTB.

~IHCJIa, npessnnaromero aaaseaae sasaaaaaoro
10.5, B noCJIe~OBaTeJIbHOCTH KOJIHqeCTBa 'IHceJI

BBOMMbIX npQH3BOJIbHhIX 1JHceJI

6 15nIpO~OJDKeHHe ra JI.

N!! 3l1,L{aHHe OCTaHOBHTh Tun o6pa6.

aao. o6pa6oTKY llPH ... ,naHHbIX

19 BblqHCJIeHHe ...BBo~e Tpen.ero Bemecra.
cpeaaeapaeaerasecxoro orpanarem.aoro
nOCJIe,lJ;OBaTeJIbHO BBO,IUIMbIX 3HaqeHIDI,

qHCeJI KOTopoe

paccMaTpHBaTh

KaK npH3HaKa

KOHQa, a He

qHCJIO.

20 Haxoscaeaae MaKCHMaJIbHOrO ..•BBo~e ~eJIble

orpanarensaoro 3HaqeHIDI B 3aKa3aHHOrO

nOCJIe~OBaTeJIbHOCTH BBO~HMbIXKOJIHqeCTBa 'IHceJI

npOH3BOJIbHbIX (KaK

nOJIOiKHTeJIbHbIX, TaK H

oTPHIJ;aTeJIbHblX) qHCeJI

21 BhI'IHCJIeHHe cpenaero 3HaqeHIDI ••• BBo~e Bemecrs.
TOJIbKO nOJIO.iKHTeJIbHblX 3aKa3aHHOrO

3JIeMeHTOB cpe,lUl BBO~LlXKOJIHqeCTBa qHCeJI

npOH3BOJIbHbJ:?{1JHceJI

22 Haxosoteaae Pa3HOCTH HOMepoB •.•BBO,lJ;e Ilenue
nepBoro H nocJIe,ZUIero 3aKa3aHHorO

oTpHIJ;aTeJIbHbIX qHCeJI B KOJIHqeCTBa qHCeJI

nOCJIe~OBaTeJIbHOCTH BO~HMLlX

qHCeJI

23 BblqHCJIeHHe ...BBo~e Bemecrs.
cpe,ZUIeapH$MeTlfqeCKOrO TOJIbKG npH3HaKa KOHQa

ol'pHQaTeJIbHLlX qHCeJI cpeM (Bbl6paHHOrO I

npOH3BOJIbHLlX BBO~HMLJXqHCeJI nOJIb30BaTeJIeM

npOH3BOJIhHOrO

qHCJIa)

24 Haxoaoieaae Pa3HOCTH ...BBo~e UeJIbIe

MaKCHMaJIhHOrO H MHHHMaJIbHOrO 3aKa3aHHOrO

3HaqeHHH B nOCJIe,lJ;OBaTeJIbHOCTH KOJIlfqeCTBa qHCeJI

BBO,lJ;HMhIX qHCeJI
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06pa60TKH BblBO):(HTh B BblBO):(HOH TeKCTOBblH I}>W.
OI}>OPMHTb OT'leT no pafiore, aaanorasao OT'IeTy no padore N!! 3,

HO B nesaraov BH):(e ):(OJDKHbl 6b1Th npeztcraaneau TeKCT nporpaaxu H
peaynsrarsr pa60TbI.

Tpe606aHUR K npoepauue

• Ecna CneU;H8JIbHO He YKa3aHO, sro namrsre B MaCCHB BBOMTClI C
xnasaarypsr, nepen sanycxosr rrporpaasrsr He06xo):(HMo
no):(rOTOBHTb ):(aHH1Je rpefiyevoro THUa B OT):(eJIhHOM TeKCTOBOM
I}>aiine, KOTOpOMy cnezyer npHCBOHTh HMB, cosnanasomee C
UMeHeM I}>wa Ilacsans-nporpasoau, HO Cpacmapeaaex ".DAT".
,[(aHHble Ha6HBaTh, OT):(eIDIJl zrpyr OT zrpyra npofienoa, no 10 - 20
sacen B crpoxe, ,[(IDI CUMBOJIhHbIX):(aHHbIX :...- Bee Ha6HBaTh B
O):(HOH CTpOKe.

• Jlporpaaxa ):(OJDKHa 06pa6aTblBaTb ):(aHHhIe YKa3aHHOrp THUa B
xonasecrae ):(0 50 qucen H):(0 250 CHMBonOB, ecna KOJIHqeCTBO He
YKa3aHO B 3a):(aHHH. KOHKpeTHbIH pasuep MaCCHBa npa sanycxe
nporpaaxst BBO):(BTb Cxnasaarypsr,

• Bee 3HaqeHHJl, na KOTopLIe no CMhICny HaKJIa):(bIBaIDTCJl
orpaaaseaas, ):(OJDKHLl npa snone KOHTpOJIHpOBaTbCJl.

• .. BblBO):( HCXO):(HbIX ):(aHHbIX H pe3YJThTaTOB npOH3BO):(HTb B
BblXO,lUIOH TeKcToBblH l}>aJiJI. Ilpa ssrsone HCn0JTh30BaTb MHHY
BhIBO):(HMOH C1pOKH He60JIee 76CHMBOJIOB.

COOep:JICaHUe npoepauuu

• 3aronoBoKnporpaseasr CKOMMeHTapHeM.
• Onacanae nepeaeaasrx H MaCCHBa.
• Onacaaae MeTOK.
• .BBo):( HCXO):(HhIX ):(aHHbIX CKJlaBHarypbl.
• Orxpsrrne BXO):(Horo H BblBO):(Horo l}>aJinoB.
• 3anOJlHeHHe MaCCHBa H3 l}>aJina.
• BhIBO):( aa nesars nseneaaoro MaCCHBa B BbIBOMOH l}>aiUI non

3aronOBKOM "Hcxonnsre naaaue",
• Ilpoaenenae 06pa60TKH MaCCHBa B COOTBeTCTBHH C3a):(aHHeM.
• Bsrson pesynsraroa 06pa60TKH B BhIBO):(HQQ l}>aHn non

3arOJlOBKOM "Pe3YJThTaTbl pacsera''.
• 3aKpbITHe scex l}>aHnOB.
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.....,....._------------

06mHe nOHcoeOHH
PaccM01pHM aexoropsre MOMeHTbI, CBJl33HHble C 06pa6OTKoH

O):(HoMepHblx MaCCHBOB. CJIe):(yeT nOMHHTh, lITO Bbl):(eneHlle naMJITH non
MacCHB npa ero OIlHCaHHH MO)l(eT npOH3BO,IlHThClI TOJIbKO C nOMOlI.ll>1O
KOHCTaHT (B JlBHOM BH):(e HJlH C rrpe.lUJapHTenbHhIM OnHCaHHeM
KOHCTaHThI), aanpasrep:
Const MIN=5;

MAX=IOO;
Var Massivl :array[l..IIO] ofreal;

Massiv2 : array[MIN•.MAX] of integer;
Kpoue roro, pexoaeanyercs CHall3JIa sasecra CBOH onHCaTeJIH

THnOB MaCCHBOB, a 3aTeM C HX nOMOlI.ll>1O Bbl):(eIDlTh MeCTO non
KOHKpeTHhle nepexeansre )THX "MaCCHBHhIX" mnOB, aarrpasiep:
Const MAXI=200;
Type IntMasMAX = array[I ..MAX] of integer; {orracarens zrns
lI,eJIOQHCJIeHHbIX MaCCHBOB H3 MAX 3JIeMeJITOB}

RealMass == array[l..IIO] ofrea1; {onacarens
):(IDI BemeCTBeHHhIX MaCCHBOB H3 110 3neMeHTOB }

Var Massivl,Nmbs:lntMasMAX; {3aBeJIH 2 uenosacn. MaccHBa}
Massiv2,WindV:RealMass; {3aBeJIH 2 BemeCTB. MaccHBa}

I1pOrpaMMbI, HCnOJIb3Y1Qmue MaCCHBbI, n03BOJIJllOT caasana
BBeCTH see He06xo):(HMbIe ):(aHHble,..a TOJIhKO nOTOM HX HCrrOJIb30Balb·
Ilosrosry B TIlKHX nporpasesax cnenyer npenycaarpaaars c.iIe):(yIOII(He
mara (B YKa3aHHOM nOPAAKe):

I. BBo):( HCXO):(HhIX ):(aHHbIX. 06hJ1D1o BKJIIOQaeT BBO):( KOJIHlleCTBa
:meMeHTOB MaCCHBa (c npoaepxoa ):(OnyCTHMOCTH sseaeaaoro
3HaQeHHJl) H BBO):( CaMHX 3neMeHTOB MaCCHBa B YKa3aHHOM KOJIHlIeCTBe.
ECJIU BBO):( 3Hallemm' npenycaorpea C xnaaaarypsr, nepen KIDK):(ldM
oneparopox IITeHHJl ):(O.JDKeH 6hITb sanpoc aa BBO):(. ECJIH acnonsayercs
BBO):( H3 l}>aiiJIa, sanpocu He ):(eJIaIOTCg, HO nepezi BBO,lJ,OM ,lJ,aHHhIX B
MaceHB H3 I}>wa nocne):(HHH CJIe):(yeT OTKphITb ,l{IDI qreHHJl
CTaH,lJ,apTHhlMH npouenypaaa Assign H Reset, a B pasztene OIlHCaHHH
nepeaeaaux nns l}>aiiJIa ,lJ,OJDKHa 6hlTb ssenesa nepeueanaa C

nOMOIIU>1O onacarens text:
VAR
Finput : text; {saaena l}>aHJIOBYIO nepeMeHHYIO ):(IDI Ha60pa ,lJ,aHHhIX

Tel(CTOBoro THna}

BEGIN
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Writeln(' BBe)].H )].JUrny MaC';HBa');
vvod: Read(N);
if{N<MIN) or (N)MAX) then

Begin
Writelm'Henonycraxoe KOJIHqeCTBO, asenare caoaa');
gotovvod;

End;
Assign(Finput,'UMNIK4.DAT'); { CBH3aJIH epWOBylO

rrepesrearryio CHa60poM)].aHHDIX UMNIK4.DAT}
Reset(Finput); { OTKpl>IJIH epW)].JIH ttreHHH }
for i:=l to N do

Read(Finput,Massiv2[i]);

ECJm B 33,l(aHHH Tpe6yeTCH BBO)].HTI> )].aHH:bIe B MaCCHB, noxa He
BCTpeTHTCH onpeneneaasra npH3HaK, TO MO)J(HO nocrymrrs )].BYMJI
cnOC06aMH. OpraHH30BaTI> apHepMeTHtieCKHH UHKJI co CqeTtlHKOM OT
O)].HOro 3JIeMeHTa )].0 npenensao )].OnyCTHMOH )].JIHHId MaCCHBa H
)].onOJIHHTeJII>H:bIM BIdXO)].OM H3 UHKJIa, eCJIH BCTpernJICH npH3HaK; HJIH

HCnOJl:b30BaTh HTepaTHBH:bIH UHKJI C yCJIOBHeM rrpO)].OJDKeHHH, eCJIH
saeneaaoe aaaseaae - He npaanax, H ero IIOpH)].KOBLIH HOMep xeasnre
)].JIHH:bI MaCCHBa. '

2. BhIBO)]. HCXO)].H:bIX )].aHHbIX. BKIDOqaer 06:bI'IHo B:bIBO)].
3arOJIOBKa MaCCHBa, B03MO:>KH0 C yKaJaHHeM ero )].JIHH:bI, H 3aTeM B:bIBO)].
3arrOJIHeHH:bIX 3JIeMeHTOB MaCCHBa B y)].06HoH WUI npocaorpa aa
sxpaae (H rrpa pacnesarxe) epopMe. IIpH BhIBo)].e na )].HCIDIeH MOJKHO
OpHeHrHpoBaThCH aa IDHpHHy 3KpaHa (80 n03HIUIH), npa rresara - aa
60 (B)].OJII> Tet'pa.LJ.HOrO JIHCTa) H1fH 76 n03Hm1H (nonepex rerpanaoro
JIHCTa HJIH npa saaone na CTaHJJ.apTH:bIH JIHCT).

06hlqHO WUI pacnesarxa pe3YJIbTaTOB pa60TLI HCnOJI:b3YIOT B:bIBO)].
B TeKCTOB:bIH epaHJI, xoropsia 3aTeM B:bIBO.lJ.'lT aa npaarep, KaK' H TeKCT
nporpasena, QT06:bI BhIBO)]. B:bIrrOJIHHTb B epaHJI, He06xo)].HM0
npenycxorpers B nporpasere CJIe.LJ.YIOll.{He mara:

• B pasnene OIIHCaHHH nepeMeHHblX 3aBeCTH epaH.rIOBYIO
nepeveanyro THIIa text )].JIjJ suaona;

• B BhlnOJIHHeMOM 6JIOKe CBH3aTl> epaHJIOBYIO nepexeaayro C
Ha60poM naaasrx H orxpsrrs WUI ssiaona (HcnOJI:b3yH
CTaH.LJ.apTHhle npouezrypu Assign H ReWrite);

• B oneparopax Write H WriteLn B xasecrse nepsoro (HJIH
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e)].HHCTBeHHoro) napasserpa YKaJl>IBaTI> HMH epaIDIOBOH

nepeaeaaoa;
• nepen KOHU:OM nporpasoasr saxpsrrs B:bIBO)].HOH epaID!

CTaH)1.apTHOH npou:e.LJ.YPOH Close.
OepopMJIeHHe susona cJIe.LJ.YeT B:bInOJIIffiTh C Hcn0Jl:b30BaHHeM

epopMaTa, pasuep KOTOpOro onpenenaercs MaKCHMaJI:bHblMH paaaepaxn
BhIBO)].HMbIX 3HaqeHHH.

Hanpauep, eCJIH qHCJIa nensre H HaxO.LJ.B:TCH B naanasone OT - 999
)].0 + 999, epopMaT )].OJDKeH 61>ITh He MeHee :5 (c yqeTOM paaaensromax
np06eJIOB). ECJIH )].HarraJOH u:eJI:bIX qHCeJI HeH3BeCTeH, CJIe.LJ.YeT

paCCqHThIBaTI> aa M8KCHM)'M. ,l(JIH caasrx .LJ.JIHHHbIX lJ,eJI:bIX qHCeJI
(OT - 32768 )].0 + 32767) OH COCTaBHT:7, H BhIBO;:J;HTh y)].06HO no 10,

3HaqeHHH B cTpoKe. .
,l(JIH BemeCTBeHH:bIX qHCeJI, eCJIH HCnOJI:b30BaTh

3KCrrOHeHlJ,HaJII>H)'lO epopMY 3anHCH, )].OCTaTOqHO OCTaBJIHTb TpH
snasamae I(Hepphl, xro C yseroa 3HaKa, TO~H H nopsnxa qHCJIa
COCTaBHT :11, nanpaxep, - 0.836E-02, H BhlBO.LJ.HTb HMeeT CM:bICJI no

IDITb qHCeJI B CTpQKe.
KOHeqHO, yztofiaee qHCJIa BblBO)].HTI> B epopMe C epHKcHpOBaHlIOH

roqKOH (qTO MO:>KHO nenars, eCJIH nopAAKH qHCeJI H3BeCTHbI H OHH He
CHJII>HO OT~aIOTCH OT nynesoro). Hanpaaep, no epopMary :8:2 BblBO)].

H.LJ.eT CTOlffiOCThIO )].0 COTI>IX. .
IIPH ausone B KOHQe KIDK)].OH CTpOKH CJIe;:J;yeT ztasart, KOMaH.LJ.Y

Writeln ana nepexona na HOBylO CTpoKY. Onpe)].eJIHTI>, qTOnopa MeHHTb
CTpOKY, MO)f(HO no OCTaTKY OT )].eJIeHHH rexymero aouepa 3JIeMeHTa na
Ko~eCTBO 3HaqeHHH B crpoxe. HIDKe npaaeaea npasrep B:bIBO,Lla sa
rresars B 'BhlBO)].HOH TeKCTOBLIH epaID! Fout o)].HoMepHoro

BemeCTBeHHorO MaccliBa no "k" 3HaqeHHH B crpoxe: .
Assign(Fout,'UMNIK4.RES'); {CBH3aJIH Fout CH.,l(. UMNIK4.RES }

ReWrite(Fout); { OTKphlJIH epaHJI .LJ.JIH 3anHCH }
Writeln(Fout,' MCXO)].H:blH MaCCHB H3 ',N,' 3JIeMeHToB');

for i:=l to N do
Begin

Write(Fout,Massiv2[i):8:2); { nesars B TeKYmeH CTpOKe}
ifi mod k = 0 then Writeln(Fout); {eCJIH HOMep ::meMeHTa

xparen "K", nepexozoor na HOBylO cTpOKY}

End;

Close(Fout); {3aKp:bITHe epaHJIa }
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3. 06pa60TKa MaCCHBa. 3,!{ecb MOryT BClpeTIITbCJI paJmNHLIe
caryanaa, aa KOTOpLIe cnenyer 06paTHTb BHHMaHHe:

a) ecna B sanase npeanaraercs acnonsaoears npH3HaK ,!{enHMOCTH
aa aexoropoe QHCnO 3HaqeHIDl nepesreanoa (aanpmsep, 1pC6yeTCx tITO­
TO nenars CK8)I(Jl;LIM 3neMeHTOM MaCCHBa, KOTOpLIH H311enO ,!{enHTCJI aa
5), TO cnenyer B llHKJIe 6paTh KIDIC,lILIH 3JIeMeHT H npoeepsrs sa
paaeHCTBO HYJIlO OCTaTKa OT ,neneHIDI3HatIeHIDI 3JIeMeHTa MaCCHBa aa 5:

for i:=1 to N do
begin
ifK[i] mod 5 =0 then
{ sro aaao nenars, T.K. 3neMeHT MaCCHBa nemrrcs aa 5}

end;
6) eCJIH :lKe npe,IJ;JIaraeTCJI acnomeosars rrpasaax ,!{eJIHMOCTH

HOMepa 3JJeMeHTa, TO pasyxaee caasana BLIqHCJJHTh KOJIHtleCTBO
BLI6HpaeMhIX HOMepoB H Opra.HH30BaTh 1UIKJJ no BLJqHCJJeHH0M)'
KOJJlf1IeCTBY, Ka:lK,l{hIH paa onpenenss, KaKOH 3JIeMeHT xaccasa HMO
06pa6aThlBaTh.

Hanpaaep, eCJIH HMO qTO-TO ztenars C I<3.:lK,lU>IM UXTLIM

3neMeHTOM MaCCHBa K ,IJ;JIHHOH N 3JIeMeHTOB, TO UHKJI 06pa6OTKH 6y,!{eT
HMeTb BM){:
M:=N div 5; {onpeneneaae sacna nOBTOpeHHH: UHKJJa }
for i:=1 to M do
begin
j:=i*5; { onpenenenae aoxepa 06pa6aThlBaeMoro enexeara}
{ 06pa60TKa K[j]-ro 3JIeMeHTa MaCCHBa }

end;
-Ecna HY:lKHO o6pa6aTh1BaTh Ka:lK,IJ;LIH llJITbIH: 3neMeHT Haquuag C. '

rpersero, nporpaxxa 6y,neT ssrrnanen, no-npyrouy:
j:=3;
M:=(N-(3-1)) div 5; {onpeneneaae tIHCna nOBTOpeHHH UHKJJa}
for i:=1 to M do
begin {06pa60TKa K[j]-ro 3JJeMeHTa MaCCHBa }

j:=j+5; {onpeneneaae aoxepa cnenyiomero 06pa6.3neMeHTa}
end;

B) eCJJH rpefiyercs 06pa6aThlBaTh CHMBOJIbHLIH MaCCHB,
sanpaaep, nO,!{CqHTaTb, CKonbKO pas BC1petIaeTCJI CHMBon '@', HY:lKHO
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yMeTh, ao-nepssrx, npHCBaHBaTb CHMBonbHLIM nepexeaasra HY:lKHble
3HatIeHIDl, BO-BTOpLIX, BBO,IJ;HTb CHMBOJILI B MaCCHB CKJIaBHaTYPLI, H, B­
TPeTbHX, yMeTh cpaaaasars CHMBOJILHLIe 3JIeMeHTLI MaCCHBa;

IIpHcBaHBaHHe 3HatIeHIDI nepeMeHHoH MO:lKHO cztenars JJH60
nepeHOCJI 3TO 3HatIeHHe H3 ){pyroH: nepeaermoa (ecnn OHa conepsorr B
,naHHbrH: MOMeHT H)'>KHhJ.H: CHMBon), JIH60 saaasas npHCBaHBaHHe
KOHCTaHTLI, JJH60 HCnOJlb3YJl !PYHlUUfiO Chr(i), npeoopasoeaaax uenoro
tIHCJJa B CHMBon (c KO,!{OM, paBHbIM 3TOM)' tIHCrry). Ta6nHQa KO,!{OB
CHMBOnOB npaseztesa B IIplfJl:o:lKeHHlf 2. IIpHMepLI npHCBaHBaHHX:

Const
SimA='A';
Paragraf= #21;
Kod= 21;
SixKod = $15;

Var SI ,S2,S3,S4,S5,S6,87 : char;

Begin

SI:= SimA;
S2:=SI;
S3:=Paragraf;
S4:=#21;
S5:=#$15;
S6:=Chr(21);
S7:=Chr(15);

IIpHMep HCnOJIb3yeMhIX oneparopos:

Var Sim : char;
TextM:array[1..100] of char;{saaena CHMBOnbHLIH MaccHB}
i,N : shortint;

Begin

{Ecna 3aIIOJJHeHHe CHMBOJIbHorO MaCCHBa TextM CKJIaBHalYPLI}

for i:=1 to N do
begin

writelnt'Baozta osepenaoa CHMBOJJ');
readln(TextM[i]);

end;
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, ..._-~...._-~,..._------

{ECJIH 3anOJIHeHHe CHMBOJIbHOro MaCCHBa TextM R3l}>aiina}
assign(fm,'LABA4.DAT');
reset(fm);
for i:=1 to N do
read/fin,TextM[i]);

close(fm); { He 3a6hlTh B KOHl.{e saxpsrrs see OTKphIThIe I}>WhI}
4. BbIBO,n: pe3YJIbTaToB. ECJIH B npouecce BhIIIOJIHeHIDI

nporpaavu HCXO,n:HbIH MaCCRB H3MeIDIeTCH (B HeM MeIDllOTCH CaMH
" 3Ha'lellIDI .:meMeHTOB, HX KOJIH'lecTBO HJIH OHH nepeCTa.BJUIlOTCH),

HCnpaBJIeHll'bIii MaCCHB ,n:OJDKeH BbIBO,n:HThCH B KOHue nporpeseaa non
3arOJIOBKOM 'H3MeHeHHbIH MacCHB'.

TIpHMep BbIIIOJIHeHJijf 38,lJ,aHHH npanenea HIDKe, ,n:aiunJe ,n:lliI 3a,n:aHHjf
npaaeneasr B Ta6JI.16.

PS360p KOHTpOJlbHOrO B8pH8HTa

3aoaHue
Ta6J1Hua 16. ,ZJ;aHHhIe K sanaaaro 26-ro sapaarrra

IN!! Ilesarars THn
Bap.

3a,n;aHHe
:meMeHTbI 06pa6aTbIBaeMbIX

MaCCHBa no ,n:aHHhIX
IIDTyR <!>opMa1Y

26 <!>OpMHpoBaHHe CHMBOJIbHOro 30 :2 CHMBOJIbHhIH
MaCCHBa ,n:JIHHOH He 60JIee CTa
3JIeMeHTOB, 3anOJIHeHHe ero C

xnasaarypsr (BBOM no ~,n:HOMy

npOH3BOJIbH0My CHMBOJIy noxa
He BCTpeTHTCH CHMBOJI "."),
noncser H BbIBO,n: aa 3KpaH

CHMBOJIa, soropaa BCTpeTIlJICH
same ,n:pyr~H 'IRCJIa ero

noaropeaan.

,ZJ;rrg perneaaa :lTOH 3a,n:a'lH HY)KHO BbI,l(eJIHTb MeCTO na
CHMBOJIbHblH MaCCHB H3 CTa 3JIeMeHTOB, 3anOJIHHTh ero (B HTepaTHBHOM
IlHKJIe - noxa He BCTpeTHTCR CHMBOJI '.' HJIH He BBe,n:eTCH CTO
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CJlMBOJIOB), pacneaarars (no 30 CHMBOJIOB B crpoxe) H nposecra
IIO,n:C1.jeTbI qaCTOThI BXO)J(,l];eHJijf Ka)J(,l];oro CHMBOJIa. TIoCJIe,n:HjfR xacrs
npe.uCTaBAAeT H3.H6oJIbmyK> CJIO)KHOCTh, n03TOMy OCTaHOBHMCR aa HeH
no,n:po6Hee.

TaK KaK HY)KHO HaRTH CaMbIH 'IaCTbIH CHMBOJI H KOJIWiecTBO ero
IIOBTopeHHH, Heo6xo,n:HMO B nporpasoae 3aBeCTH nepeaeaaae
CHMBOJIbHOrO THIIa )llliI paccsrarpasaeaoro CHMBOJIa (SimI) H ,n:AA
cauoro nacroro CHMBOJIa (SimMax), a TaIOKe CqeT'IHKH )llliI

paccuarpaaaexoro (Ni) H casroro xacroro (Nmax) CHMBOJIOB. B
xasecrse SimI 6y,n:eM 6paTh' no osepena K3)K.lI:bIH CRMBOJI H3 MaCCHBa
(BO BHeUIHeM U;HKJIe no i - aosrepy B MaCCHBe )lJIHHOH N :meMeHTOB) H
,n:.'UI Hero CqHTaTh, .CKOJIbKO Pa3 3TOT CHMBOJI BCTpeqaeTCH B MaCCHBe
(BHYTpeHHHH I.J;HKJI no j - )lJIj{ scex 3JIeMeHTOB MaCCHBa). ECJIH nOCJIe'
noncsera Ni OK3)KeTCR 6oJIbmeNmax, saaseaae Ni nepeHOCHTCR B
Nmax, a SimI - B SimMax.

OqeBH)lHO, nepea BHemHHM UHKJIOM Ni cneztyer o6HYJIHTh, a B
SimMax 3aHeCTH, aanpauep, nepBhIH3JIeMeHT CHMBOJIbHOro MaccHBa.
.z:vnma MaccHBa. N no,n:C'IHTbIBaeTCR 0)lHH Pa3 npa 3anOJIHeHHH
MaCCHBa.

,ZJ;rrg paatiapaeaoro sapaaara He npHBOMTCR Ta6JIHI.la
H)J,eHTHI}>HKaTopoB H 6JIOK-CXeMa anroparxa, xors npa ol}>opMJIeHHH
JIa60paTopHOH pa60TbI HX cnenyer BJ(JJIO'DITb BONeT.

C yserou BhInOJIHeHHOro ssnne pasfiopa aanasa, nporpaseaa
MO)KeT HMeTb BH)l:

Texcm npoepauuu
PROGRAM Simbol_Array;
{ Ilporpasesa JIa6opaTOpHoH pa60TbI N 4

BapHaHTN 26.-
TI.r. TIeTpOB, CT. rp.990 }

VAR
N'Ni.Nmax.ij :integer;
SimI,SimMax :char;
Simbol :array[l..lOO] of char;
Fout :text;

BEGIN {BhInOJIHjfeMbIH 6JIOK. TIepBhIH pasnen- BBO,n: ,n:aHHbIX }
N:=O;
writelnt'Baoaars no O,n:HOMy He 60JIee 100 CHMBOJIOB,');
writeln(' ,ZJ;lliI aasepnreaas - BBeCTH CHMBOJI ", '");
repeat
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writelni'Baena O'lepe,lJ:HOH CHMBOJ1');
N:=N+ 1;
readln(Simbol[N]);

until (N = 100)or (Simbol[N] = '.');
if SimboltNj« '.' then N :" N • 1; { TIocne,zUIHH CHMBOJI, eCJIH OH ­

TO'lKa, paCCMaTpHBaThCJI He 6Y,lJ:er }
ifN < 1 then

writelnt'Henssa paCCMaTpHBaTb Mem.me 1 CHMBOJIa')
else
begin
Assign(Fout,'LAB4.RES'); {cBH3anH Fout CLAB.DAT}
ReWrite(Fout); {OTKpbIJIH $aifn .lUUI3anHcH}
writeln(Fout,'Mcxo.lUfl>IH MaCCHB H3 ',N,' 3neMeHToB');
for i:=1 to N do
begin
write(Fout,Simbol[i]:2); {nesars BTeKYmeH crpoxe}
if i mod 30 = 0 then writeln(Fout); { eCJIH HOMep

3JIeMeHTa xparea 30, rrepexonax aa HOBylO CTpOKY}
end;
writeln(Fout);

{ OCHOBHOH paanen - nOHCK HOMepa }
Nmax := 0; {KOJIH'leCTBO HaH60JIee sacroro CHMBOna }
SimMax:= Simbol[l];
for i:=l to N do { BHelliHm I.UOOI nepefiopa CHMBOJIOB }
begin
SimI := Simbol[i];
Ni :=0;
for j :=i to N do { BHyTpeHHHH J.U{Kn nepeoopa CHMBonOB }
if Simboljj] = SimI then Ni:=Ni+1;

ifNi>Nmax then {eCJIH 3TOT CHMBon acrperanca same.}
begin {3anoMHHM ero HliHCJIO ero Bxo)l(,lJ,eHHii}
Nmax :=Ni;
SimMax := SimI;

end;
end;

{ Pasnen BbIBO,lJ:a pe3YJThTaTOB nOHCKa }
ifNmax = 1 then
writeln(Fout,'Bce CHMBOJIbI sxonar no 1 Pa3Y')
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else
write(Fout,'CHMBOn "',SimMax,'" BCTpeTHnCJI ',Nmax,

,Pa3');
{ ztanee onpenenav, ecna Nmax KOH'laeTCJI na 2,3,4 H He BO

"23 " }BTOpOM ,lJ:eCJlTKe, H3MeHHM OKOHqaHHe, aanpaxep, pasa
if (Nmax mod 10 < 5) and (Nmax mod 10> 1) and

(Nmax div 10<> 1)
then writeln(Fout,'a');

end;
Close(Fout);

END.

Pesynnmamu paiiomu
(conepxaaoe $aHna UMNIK.RES)

MCXO.uHbIH MaCCHB H3 97 3neMeHTOB .
B MHP e Cy m e CTBY10 T.u Be 6 e 3 r p a H Hq HhIe Be ur H- 3 T0
BCeJIeHHaJlHqeJIOBeqeCKaHfJIynocTb,XOTJlHaCqeT
BCeJIeHHOHHHeyBepeH

CHMBOJI "e" BCTpeTHJICH 17 paa .

BapHaHThI 3a,LJ:auHH.lUUI BbInonHeHIDI pa60TbI npaaeneura BTa6n.17.
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I1p0,ll,OJDKeHHe Ta6JI. 17
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N!! Ilexarars THTI

Bap• 3JIeMeHTbI 06pa6aT.

33,ll,aHHe MaCCHBano ,ll,aHHhIX

rnryK $opMary

6 lHaxO)K,lleHHe MaKCHMaJIb,HOrO 3HaqeHHR 9 :6 IJ;eJIhIe

B MaCCHBe cpena scex seraux miceJI.

):(mma MaCCHBa BBO,llmCR C

KJIaBHalYPbI.

7 BbIrmCJIeHHe CYMMbl3J1eMeHTOB 5 :12 Bem.eCTB.

MaCCHBa, H3'IHHWI C «/<»-ro no

nopR.D.KY H no 3JIeMeHTa, paBHOrO HYJIlO

(eCJIH TaKOH 3JIeMeHT BCTpeTHTCR;

aaase -.ll0 KOHu;a MaccHBa). «J(»,
MHHY MaccHBa H 3HaqeHHR 3JIeMeHTOB

BBO,ll,HTb C KJIaBHaTYPbI.

8 I1epeCTaHOBKa «i»-ro H «jo-ro no 10 :6 Ilensre
nopxaxy 3JIeMeHTOB MaCCHBa npn

yCJIOBHH, 'ITO OOH C pa3HblMH 3HaKaMH.

ECJIH OHH C O,ll,HHaKOBhIMH 3HaKaMH,

see 3JIeMeHThI Me)f(,lly HHMH 06HYJIHTh.

L(JrnHa MaCCHBa H HOMepa

nepecraanaeaux 3JIeMeHTOB BBOMTCR

C xnasaarypu.

9 BhI'IHCJleHHe CYMMbI 3J1eMeHTOB 6 :10:3 Bemecrs.
MaCCHBa, pacnOJIO)KeHHhIX B KOHUe

MaCCHBa, npH'IeM CKJl3,ll,hIBaTb HY)KHO,

HaqHHWI OT KOHQa MaCCHBa, CTOJlbKO

3JIeMeHTOB, noxa cyMMa He npeBhICHT

3HaqeHHR 20.5 (HJIH He 6Y.D.YT CJIO)KeHbI

see 3JIeMeHThI). ~HHa xaccaaa

BBO,ll,HTCR C xnaanarypsr. Ilesarars
CYMMy H KOJlH'IeCTBO CJIO)J(eHHhIX

3JIeMeHTOB
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B8PH8HThi 38)l8HHH

17 BT6a mma apaaaru 38,l{aHHH JIa60paToDHoi{ pa60ThI N!! 4
N!! I1eqaT3Tb THn

sap.
33,ll,aHHe

3JIeMeHTbI 06pa6aT.

MaCCHBa no .llaHHhIX._--
IIIITYK ld>oPMalY

1 <l>opMHpOBaHHe MaCCHBa .llJIHHOH He 30 :1 CHMBOJIbH.
60JIee CTa 3JIeMeHTOB, 3anOJIHeHHe ero C

xnaaaarypsr (BBOM no O,llHoMy

~OH3BOJIbHOMyCHMBOJIy, noxa He

BClpeTHTCR CHMBOJI '!'), HCKJIIOqeHHe H3

MaCCHBa scex CHMBOJIOB - UHcPP H

np06eJIOB co C,LlBHroM OCTaIDIIUiXCR

3JIeMeHTOB MaCCHBa sa

OCB060,llHBDIHeCR MeCTa.

2 Haxoxaeaae HOMepa HaHMeHbllIero 5 :11 Bemecrs.
3JIeMeHTa B MaccHBe saaaasoa ,ll,JIHHhI

Cpe,ll,H Bcex nOJIO)KHTeJIbHbIX .

3JIeMeHTOB. ~JIHHa MaCCHBa BBO,ll,HTCR C

KJIaBHalYPbI.

3 Bbl'IHCJIeHHe CYMMhI "1<:' CJIaraeMbIX - 6 :9:2 Bemecrs.
3JIeMeHTOB MaccHBa, HaqHHWI C

rpersero no nopxnsy, H CyMMHPyR

TOJIbKO 3JIeMeHThI C HeqeTHblMH

HOMepaMH. ~JIHHa MaCCHBa H

KOJIH'IeCTBO cyMMHpyeMhIX 3JIeMeHTOB

BBO,llHTCR C xnaaaarypsr.

4 I1epeCTaHOBKa MaKCHMaJIbHOro H 8 :7 Ilensre
MHHHMaJIbHOro no 3HaqeHHIO

3JIeMeHTOB MaccHBa. 3HaqeHHe ,llJIHHhI

MaCCHBa BBO,ll,HTCR C KJIaBHalYPbI.

5 Bbl'IHCJIeHHe CYMMhI scex qeTHbIX (no 10 :6 Ilensre
3HaqeHHlO) 3JIeMeHTOB xaccaaa,

pacnOJIO)KeHHhIX aa HeqeTHbIX no

nopaaxy MecTaX. ~JIHHaMaCCHBa

BBO,ll,HTCR C xnasaarypsr.
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Ip0.D;OJI)KeHHe TIl JI.

NQ Ilesarars THII
aap. 3JIeMeHThl 06pa6aT.

3a,n;aHHe xaccaaa no .D;aHHbIX

IITIyK 4l0pMary

14 BbJqHCJIeHHe cpenaero 3HaqeHIDI B 5 :12 Bemecra,
O.D;HOMepHoM MaCCHBe)];IUI scex

3JIeMeHTOB Me)K)];y nepB1>IM H BTOphlM

HYJIeM B MaCCHBe (HITH OT nepsoro
HYJIeBorO 3HaqeHIDI .D;O KOHua .:

MaccHBa).,[(rrHHa H 3HaqeHIDI .

3JIeMeHTOB MaCCHBaBBOM'fCH C

KJIaBHaTYPhl.

15 Ilepecraaoaxa O.D;HOMepHoro MaCCHBa B 9 :8 Ilenue
06paTHoM nopaaxe. 3HaqeHHe )];JIHHhl

MaCCHBa BBO.D;HTCH C xnasaarypu.
Maccas rresaratt, .D;O H nOCJIe

nepeCTaHOBKH.

16 BblqHCJIeHHe B o.n;HoMepHoM MaCCHBe 8 :8 Ilemre
ueJIOH qaCTH cpennero 3HaqeHIDI scex

nOJIOJKHTeJIbHhlX sermrx no BeJIMHHe

qHCeJI. ,lJ,JIHHa MaCCHBa BBO)];HTCHC

KJIaBHaTVObI.

17 MCKJIIOqeHHe H3 MaCCHBa np06eJIOB H 30 :1 CHMBOJIbH.

3anHTMx co cMHroM OCT3lOm;HXCH

3JIeMeHTOB MaCCHBa aa OCB060,nHB-

IIIHeCH MeCTa. MCXO.n;HhlH:MaCCHB

MHHOH N CHMBOJIOB( rne N He 60JIbme

100) BBO.n;HTCH H3 TeKCTOBoro 4laH:JIa.

18 BwqHCJIeHHe uenoro 10 :6 Ilensre
cpe.n;HeapH41MeTMeCKOrO 3HaqeHHSl

scex OTpHWlTeJIbHhlX 3JIeMeHTOB

MaccHBa (conepxamero H

nOJIO)f(}ITeJIbHLIe 3HaqeHIDI),

pacnOJIO)KeHHhlX HaqHHaH C «Kn-r« no

nopxaxy 3JIeMeHTa. ,lJ,JIHHa MaCCHBa H

anaseaae «K» BBO,nHTCH C KJIaBHaTYPbI.
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Ipo,nOJI)KeHHe TIl JI.
N!! Ilesarars THII

nap. 3JIeMeHTLI 06pa6aT.
3a,n;aHHe MaCCHBanO naaaax

IITIyK 4l0PMaryi

10 lHaxO)K,neHHe MaKCHMaJIbHOro 3HaqeHIDI 10 :5 U;eJIhIe
B MaCCHBe cpena ncex 3JIeMeHTOB

nOCJIe nepaoro orpauarensaoro.

,lJ,JIHHa H 3HaqeHIDI 3JIeMeHTOB MaCCHBa

BBO,lVlTCH C xnanaarypsr.

11 BbltIHCJIeHHe CYMMbl 3JIeMeHTOB 5 :9:3 Bemecrs,
MaCCHBa HaqHHaH C nepsoro 3JIeMeHTa

co 3HaqeHHeM 60JIbllIe 0.9, H noxa

CYMMa no MO,nymo He npessrcar

3a,1{aHHOro 3HaqeHIDI• .l(JmHa MaCCHBa,

3HaqeHIDI 3JIeMeHTOB H npeztensaoe

saasesae (npH3HaK WUI OKOMaHHH

CyMMHpOBaHIDl) BBO,lVlTca C

xnasaarvpu.
12 Ilepecraaosxa MaKCHMaJIhHOro H 30 :2 CHMBOJIbH.

MHHHMaJIbHOro no xony CHMBOJIOB

MaCCHBa MHHOH N 3JIeMeHTOB.

3HaqeHHe MHHbI MaCCHBa H 3JIeMeHTbl

MaccHBa BBO,lVlTCH C xnasaarypsr.
Maccas nesarars ,n9 H nOCJIe

nepeCTaHOBKH.
13 <l>opMHpoBaHHe MaCCHBa ,nJIHHOHN 30 :2 CHMBOJIbH.

3JIeMeHTOB, 3anOJIHHH ero C

xnasaarypu (BBO,nH cnasana

KOJIMeCTBO CHMBOJIOB, H 3aTeM no
,

O,ZJ;HOMy npOH3BOJIbHOMy CHMBO.rry,

noxa He BBe,neTCH yKaJaHHOe

KOJIHqeCTBO), noncser H BbIBO,n na

3KpaH KOJIHqeCTBa CHMBOJIOB H3

,nHanaJOHa OT 'A' .D;O 'a' (KHPHJIJIliUbl).
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[ N°
TIeqaTaTb THII

'Bap.
3JIeMeHTbI o6pa6aT.

3a..uaHHe MaCCHBa IIO naaasrx
nrryx <l>opMary

23 TIOHCK HOMepoB llBYX 1I0cneAHHX 6 :10 Bemecrs.

pacnonoxeamax nonpsn
OTpmJ,aTeJThHhIX 3neMemOB B MaCCHBe.

L(Jnrna MaCCHBa BBOllHTCJI C

KJIaBHaTYPhI.

14 <I>opMllpOBaHHe norasecxoro MaccHBa, 12 :5 Jloras.

3anOJIIDUl ero C KJIaBH3ryphI (BBO.l:\Jl

BMecro TRUE xermae qHCJIa, a BMeCTO

FALSE - neserasre, H 3aKaHlJHBaJI,

xorna BCTPeTHTCJI qHCnO 0); noncser H

BhIBOll aa 3KpaH KOJ]l{qeCTBa 3HaqeHHH

TRUEH FALSE H co06meHHe, KaKH'X

3HaqeHHH 6hIJIO 60JI1me.·

25 HaxOiK,lJ,eHHe aoaepa MaKCHMMbHOro 5 :10:3 Bemecrs.

3HaqeHIDI B MaCCHBe nocne nepaoro
oTpHUaTeJIbHOrO H He ztanee sroporo

OTpHu,aTenhHoro. L(mma xaccesa

BBO~HTCJIC xnaaaarypsr.

26 <I>opMHpOBaHHe CHMBOJI1HOrO MaCCHBa 30 :2 CHMBOJIhH.

)J,JIHHOH He 60nee CTa 3neMeHTOB,

sarronneaae ero C KJIaBHaryphI (BBO,lVI

110OllHOM)' npOH3BOJ1hHOM)' CHMBony
II ")IIOKa He BCTpeTHTCR CHMBOn • ,

1I0,nCqeT H BhIBOll sa 3KpaH CHMBona,

KOTOphIH BCTPeTHJICJI qame APyrHX H

qHcnO ero 1I0BTOpeHHH

IT
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Ipo~omKeHHe Ta6n. 17
N!! Ilesarars THII

sap. 3neMeHThI o6pa6aT.
3~8HHe MaCCHBa TIO llaHHhIX

nrryx «l>opMaTy

19 Onpenenenae llJIHHhI CaMOK llnHHHoH 8 :7 Jloras.
TIocnellOBaTeJIbHOCTH H3

paCTIOnmKeHHbIX TIOllPM B

ollHoMepHoM nOI1flleCKOM MaCCHBe

3HaqeHHH TRUE H BhIBOll HaH.ueHHOH

,llJIHHhI aa 3KP8.H. ,l{JIHHa MaCCHBa H

3HaqeHIDl TRUE H FALSE BBOAJITCJI C

xnasaarypu B <popMe F (.llJ1Sl FALSE)H
T(TRUE).

20 BbNHCneHHe cpenaeapadnseraaecxoro 6 :10:2 BemeCTB.

scex IIOnO>KHTeJ1bHhIX 3neMeHTOB

MaCCHBa (coziepxamero H

orpauarensaae 3HaqeHIDI),.umma

xoroporo BBO,llHTCJl C xnaaaarypsr.

21 TIOHCK MeCTa (aoaepa 3neMeHTa) B 10 :6 Ilenue.
.MaCCHBe, rne lIepBhIH par nonpsn

BCTpeqaIOTCJl nsa qeTHbIX qHcna.

,L(JIHHaMaCCHBa BBOllHTCJI C

KJIaBHaTYDhI.

22 <I>opMHpOBaHHe rrorasecxoro MaCClfBa 10 :6 Jloras,
.llJlHHOH N 3JIeMeHTOB, 3arrOJIHeHHe ero I

C xnasaarypsr (BBOM 1 - BMeCTO
i TRUE H 0 - BMeCTOFALSE), IIOllCqeT

H BbIBOll na 3KpaH sonauecrsa

3HaqeHHH TRUE H FALSE H

cooomeaae, sero 6hIJIO 60JI1me.
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ITPHJIOJKEHHE 1
Hpaaana o+opMJleHHH OTtleTa

00 JlaoopaTopHoii pafion~

<I>e.n:epanbHoe areHTCTBO no 06pa30BaHmo
Caaxr-Ilerepfiyprcxaa rocynapcraeaasra reXHOJIOrH'leCKHH

yaasepcarer
paCTHTeJIbHbIX nOJIHMepOB

JIa6opaTOpHaJI pafiora N!! _
"H83BllHHe pa6oni'

(BapHaHT N2~

.Orser nonxea 6LITh oq,opMneH aa CTaH.D:apTHLIX 6eJIhIX JIHCTax
4lopMaTa A4 (210x297 MM) na O.l\HOH cropoae JIIICTa. OTIleT .n:OJI)f(eH
conepscars nnyJThHhlH JIHCT II 1IHCTbI CBhlOOJIHeHHOH pa6oTOH.

THT)'JILHbIH 1IHCT 04>OPMillleTCJI B COOTBeTCTBHH C npaBHJIaMH
oq,opMJIeHIDI pacxerao-rpadnrsecxax patior, Ilpaaep THT)'JIbHOrO JIIICTa
npasenea aa CJIe)J.yIOIUeH: crpanaue.

OCTaJIbHlde JIHCThl rrpeaaasaaseau AIDI nesara pe3YJIbTaTOB
BbIIlOJIHeHHJI naooparopaoa paooru H B Ka.>K,lJ.OH pafiore ).I,OmKHbI
coaepsean, re nyHKThI. KOTopMe Tpe6yIOTcH ).I,AA ee BbInonHeHHH.
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Ilpoaepan ).I,ouem Ka4>e.n:phl IlMHM

CauKT-Ilerepoypr
20..
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AHTOHIOK n.E.



DPHJIO)KEHHE 2
Ta6JIHua ASCII-Ko~oB (c 8JIbTepHaTHBHOii KO~HpOBKOH)
IIepBIDI IIOJIOBHHa Ta6mu.(bI CTIlH,llapTHhIH Ha60p KO).(OB

CHMBOJIOB
Jf>nIn Kuill6-ll CHMoon N.n'll Kuill6-ll Ciomon Jf>n'll KQIll6-ll CHMoon MIn'll KoJll6-ll Ctuon

0 00 (mdI) 32 20 64 40 @ 96 60
I 01 e 33 21 ! 65 41 A 97 61 A
2 02 • 34 12 66 42 B 98 62 B
3 Q3 ., 35 23 # 67 43 C 99 (>3 C
4 04 • 36 24 s 68 44 n 100 64 d
5 OS • 37 25 % ff> 45 E 101 65 e
6 06 • 38 26 & 70 46 F 102 66 f
7 m · 39 27 71 47 G 103 67 g
8 08 "a 40 28 ( 72 48 1/ 104 68 h
9 09 0 41 29 ) 73 49 I lOS ff> i
10 OA • 42 2A . 74 4A J °106 6A j
II DB is 43 2B + 75 4B K 1m 6ll k
12 oc ~ 44 2C 76 4C L 108 6C I
13 on f 4S 2D 77 4D M 109 6D m
14 OE Jl 46 2E 78 4E N 110 6E n
15 OF J;} 47 2F I 79 4F 0 llJ 6F 0

16 10 ~ 48 30 0 80 so P 112 70 p
17 11 ... 49 31 I 81 51 Q 113 71 q
18 12 t so 32 2 82 52 R 114 72 r
19 13 !I 51 33 3 83 53 S 115 73 s
20 14 n 52 34 4 84 54 T 116 74 I
21 15 § 53 35 5 8S 55 U 117 75 u
12 16 - 54 36 6 86 56 V 118 76 v

23 17 I 55 37 7 87 57 W 119 77 w
24 18 I 56 38 8 88 58 X 120 78 x
25 19 I 57 39 9 89 59 y 121 79 Y
26 IA ~ 58 3A ~ 5A Z 122 7A z
27 1B ~ 59 3B 91 58 [ 123 7B {
28 IC L 60 3C < 92 sc \ 124 7C I
29 ID - 61 3D - 93 5D 1 125 7D II
30 IE '" 62 3E > 94 5E A 126 7E -
31 IF • 63 3F 7 95 SF - 127 7F A
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BTOPIDI IIOJIOBHHa Ta6JIHUhI - ansrepaarneaua Ha60p KO).(OB

CHMBOJIOB.

X2rr\l KQIll6-ll Ciomon Hln'll 1<QD,16-Il Ciomon X2n1n Kuill6-ll CItMBon N~rtn Kuill6-ll CHromo",

128 80 A 160 AO • 192 CO L 124 EO P
129 81 s 161 AI 193 CI .L 125 EI c
130 82 B 162 A2 • 194 C2 T 126 E2 T

J3l 83 r 163 A3 r 195 C3 ~ 127 E.l y

132 84 lJ. 164 A4 Jl 196 C4 128 E4 4>
133 85 E 165 AS e 197 CS 129 F5 x

134 86 JI( 166 11£> '" 198 C6 230 E6 u

135 87 3 167 A7 ] 199 C7 231 E7 q

136 88 II 168 AS H 200 C8 232 E8 III

137 89 II Iff> A9 A 201 C9 If "233 E9 III

138 ~ K 170 AA K 202 CA ,j!, 234 EA "
139 8B 11 171 AB • 203 CB 'll' 235 EB ..
140 "8C M 172 AC .. 204 ex; Il' 236 EC "
141 go H 173 AD H 20S CD - 237 ED 3

142 8E 0 174 AE 0 206 CE 'It 238 EE 10

143 8F n 175 AF n 207 CF "- 239 EF •
144 se P 176 BO ~lli zog DO .II. 240 FO 1r
145 91 C 177 BI ""T 209 DI "i' 241 FI e
146 92 T 178 m • 210 D2 T 242 F2 C

147 93 y 179 B3 I 21l OJ .. 243 F3 E

148 94 <I> 180 B4 -1 212 D4 • 244 F4 I
149 95 X 181 B5 ~ 213 D5 F 245 F5 r
150 96 u 182 B6 -II 214 D6 r 246 F6 Y

151 97 1j 183 B7 11 215 D7 t 247 F7 9
152 98 til 184 B8 , 215 DB + 248 F8 0

153 99 U\ 185 B9 'lI 217 IJ9 " 249 F9 ·
154 9A b 186 BA- T 218 DA r 250 FA

155 9B hi 187 BB 'II 219 DB • 251 FB ..;
156 9C h 188 Be a 120 IX: - 252 Fe N.

157 9D :) 189 BD --:D 221 DO I 253 FD u

158 9E 10 190 BE ~ 122 DE I 254 FE •
159 9F 1I 191 BF , 223 OF • 255 FF
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4. JIAliOPATQPHbIE PADOThI 13
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