MNMpakTuKkym no anroputMm3auumu u

nporpamMmupoBaHuio Ha Python
BaH Xaxaes, 2009

Yactb 2. OCHOBHble anroputmbl U UX peannsaumsa Ha
Python.

Mpn pasbope 3aay B 310 YacTu Byaem obpallaTb BHAMAHNE Ha MOCTAHOBKY 3aAadqu (HTO UMEHHO
HYXHO cfienatb) W COOBCTBEHHO anrOpuTM, KOTOpbI BymeT OnuchbiBaTbCsl Kak ONOK-CXeMOW, Tak W Ha
«MCeBAOS3bIKE» MPOrPaMMMPOBaHMS (N0A06MEe «WKONMBHOTO anropUTMINYECKOro sidbikax). M Tonbko nocne
3T0r0 MOXHO MPUCTYNaTb K HamucaHuio mporpamMbl Ha Python ¢ y4€ToM Bcex Tex ero 0COBeHHOCTEl U
BO3MOXHOCTEM, KOTopble 6binK onucaHsl B MpeblayLen YacTu.

JIuHenHble anropuTtMbl. ONepauum ¢ YUCaMn U CTpoKaMu.

JTNHEHbIA anropuTM — anropuTM, B KOTOPOM BbIYUCIIEHNS BBIMOMHSIOTCS! CTPOrO MOCNEA0BATENLHO.
TunnyHas 6nok-cxema NMHEHOro anropuTMa nokasaHa Ha puc. 1.
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PucyHok 1.
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N.A.XaxaeB

Jlanee paccMOTpUM TUMMYHbIE 33[a41 C NMHEHON CTPYKTYPON anroputMa.
3apava 1. JaHo aBa yucna a n b. Caenatb Tak, 4T06bl X 3HAYEHMSI MOMEHSINCH MECTAMM.

[MoctaroBka 3amaqu: VIMeloTcst [iBe nepeMeHHbIe ¢ KakuMU-TO OnpeaenéHHbIMI 3HaueHnsmu. MycTb
3HaYeHne a PaBHO x, a 3Ha4eHne b paBHo y. TpebyeTcs, YToObI 3HAYEHNE a CTANo PaBHO y, a 3HayeHue
b CTao paBHo x.

Meton peuwerns (06uwmii): cnonb3oBatb AONOMHATENBHYIO NMEPEMEHHYI0 c, B KOTOPYKD BPEMEHHO
3anucatb HavanbHOe 3HaYeHue MEepPeMEHHON a, MPUCBOUTL MEPEMEHHON a 3HAYEHWE MEPEMEHHON b, a
MOTOM NEPEMEHHOI b NPUCBOUTL 3HAYEHWE NEPEMEHHON C.

Bnok-cxema Takoro anroputMma rokasaHa Ha puc. 2.

Havano

C=a

a=b

b=c

PucyHok 2. bnok-
cxema anroputma
obmeHa

3Ha4YeHNAMMN

TeKcT nporpammbl Ha «MCEBAOSI3bIKE»:

BBO.IO a,b
c=a

a=b

b=c

BEHIBOL a,b
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N.A.XaxaeB

Meron pelerus ¢ ncronb3oBaHnem ocobeHHocTeli Python: ncnonb3oBatb ABa KopTexa. B nepeom
6ymyT onpeaeneHbl NePeMeHHbIE a U b 1 X 3HAYEHNs], a BTOPOIA CGOPMUPYEM 13 3TUX XKE NePeMeHHbIX, HO
B 06paTHOM NopsiaKe.

Tekct nporpammel Ha Python:

# —*— coding: utf-8 —*-

#llepecTaHoBka MecTaMH OBYX UYMCEN C HCIHIONb30BAHUEM KOopTexXa

#

(a,b)=input ('BBenuTe HUCXOIHbe 3HaueHud (a, b) uepes zamngaryio: ')
(al b) = (bl a)

print 'Hosoe 3uauenwe a: ',a,'\n', 'HoBoe sHaueHue b: ',Db

Kak onncaHo B rnaee «HTeHue n3 cpaiina u 3anucb B gpann» Yact 1, kombuHaums '\n' o3Ha4aet
DVPEKTUBY Ha NePeBOA, CTPOKN LN KOMaH4bl print.

3apaua 2. VsBecTHbl oknan (3apnnara) 1 ctaBka npoueHTa nogoxonHoro Hanora. Onpenenntb
pasMep NOAOXOLHOr0 Hanora 1 CyMMmy, Nonyvaemyto Ha pyKu.

MoctaHoBka 3agaqn: VICXOOHBIMI AaHHBIMU SIBASIOTCS BENWYMHA OKnaga (nepemeHHas oklad,
BblpaXkaemasl YMCNIOM) 1 CTaBKa MOLOXOJHOr0 Hanora (nepeMeHHas procent, BblpaXaemas YnCniom).
Pasmep Hanora (nepemeHHas nalog) onpenensercs kak oklad*procent/100, a CyMMa,
nony4aemas Ha pyku (nepeMeHHas summa) —kak oklad-nalog.

Brok-cxema anroputma nokasaa Ha puc. 3.
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N.A.XaxaeB

Havano

Beon oklad
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summa=
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BuiBog
nalog,
summa

PucyHok 3. bnok-
cxema 3afja4m o
Hanore

TeKcT nporpammbl Ha «MCEBAOSI3bIKE»:

BBOgO oklad,procent
nalog=ocklad* procent/100
summa=oklad- nalog
BEHIBOJ summa,nalog

Mporpamma Ha Python:

# —*- coding: utf-8 —*-

#

oklad=input ("Oxnagm: ")
procent=input ("% Hamora: ")
nalog=oklad*procent/100.0
summa=oklad-nalog

print "CymMa Ha pyku: ", summa
print "Hamor: ",nalog

Ecnu 3pecb BCe Yncna UCMONb30BaTb Kak Lenble, TO PesynbTaT MOXET MONyYiTbCs HEBEPHbIM.
Mo3TOMy OLHO M3 YMCEN HYXHO BBECTM KaK BELECTBEHHOE (C LECSTUYHON TOYKOW). VIMEHHO moaTomy
LENeHne Lenaetcs He Ha 100, aHa 100. 0.

3apaua 3. Vicnonb3ys faHHble Tabnuubl
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N.A.XaxaeB

Bnopo LleHa
Bopuy 35
Kotneta 40
Kawa 20
Yan 3

onpenents 0buWylo cToumocTb obena B cTonoBoid. Onpenenntb, BO CKOMbKO pa3 BO3PacTeT
cToumocTb obefia, ecnu LeHa KOTNeTsl yBenuuutcst BaBoe (uctouHuk B.A.Monopuos, H.B.Pbixukosa.
WHcpopmaTika: TecTbl, 3aaanus, nyyiwmne metoamnku. Poctos H/ L ®enuke, 2009).

[NoctaHoBka 3aga4n (popManu3oBaHHasl): WmeeTcs ueTbipe umcna, KoTopble Tpebyetcs
npocyMmupoBatb (0603HA4YMM WX MEPEMEHHBIMU a, b, ¢ U d COOTBETCTBEHHO). CyMMy WX 3HaYeHMil
0603HauMm S1. Tpebyetcs HalT Takxe BEMMYMHY S2=S1+b W ONPeLenUTb OTHOWeHWe S2/S1
(0603HaYMM 3TO OTHOLLEHWE NEPEMEHHOI res). B pesynbTate Hy)HO BbIBECTY 3HAYEHUS! MEPEMEHHBIX S1 1
res.

Bnok-cxema nokasaHa Ha puc. 4

Havano

S1=a+b+c+d

¥

S2=51+b

!

res=52/51

PucyHok 4. bnok-
cxema 3agaqm 06
obene

Tekcrt nporpamMmmbl Ha «MceBaoA3bIKe»:

BBOL a,b,c,d
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N.A.XaxaeB

Sl=a,b,c,d
S52=S1+b
res=S2/S1
BEIBOLO S1,res

B nporpamme Ha Python pa3ymHo 6y et ncnonb3oBars KOPTEX :

t=(a,b,c,d)=input ('BBenuTe 3HaueHUd uUepes z3angdryio: ')
Sl=sum(t)

S2=S1+b

res=352/51

print 'HauvamnbuHag crtoumMocTh:',S1,'\n','YBenuuenue, pas:',res

3noeck onsTb Nnpn BBOLAE HMUCEN TAKXKE XOTA Obl 0OHO M3 HUX HY>XXHO BBECTU KaK BeLECTBEHHOE.

3apauva 4. [peobpasoBatb Aary B «KOMMbIOTEPHOM» NpeLCTaBNeHUN (CUCTEMHYKO naary) B
«POCCUACKMI>» CpopMmaT, T.e. fieHb/MecsL/ron, (Hanpumep, 17/05/2009).

INocraHoBka 3agayn: CuctemHas fata umeet sug 2009-06-15. HyxxHo npeobpa3oBartb 310 3Ha4eHe
B CTPOKY, CTPOKY pasfenuTb Ha KOMMOHEHTbI (CUMBON-pasfenunrenb — AeqUC), MOTOM U3 3TUX KOMMOHEHTOB
CKOHCTPYMPOBATb HYXHY0 CTPOKY.

Cpasy nepeitiém k nporpamme Ha Python. ®yHkumsMu pabotbl ¢ natamu 1 BpemeHeMm B Python
«3aBeflyeT» ubnnoteka (Moaynb) datet ime. a KOHKPETHO ANst paboThl C AaTtamit UCTONb3YEeTCs 0ObEKT
date 1 eromMmeronbl.

BOCI'IOTIb3yeMC9| 3HaHNeM MeTo0B CTPOK 1 CMINCKOB.

# —*- coding: utf-8 —*-

#

# MomxmioouaeM HYXHBIH NOPOTPAMMHBIE MOMLYIb
from datetime import date

# lonmyuaeM TexXymyl IOaTy
dl=date.today ()

# [peobpasyeM pe3ylbTaT B CTPOKY
ds=str (dl)

print "Cucrtemuadg pmata ",ds

# Hcrnonb3yeM MeTOObl CTPOKH M CIHCKA
lst=ds.split ('-")

lst.reverse ()

#

rusdate="/".join (1lst)

print "Poccudicku# craupmapt ", rusdate

KOMMeHTapI/IVI B TEKCTE nporpamMmbl NOMOratT NOHATL Npoucxoasilee.
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N.A.XaxaeB

3a.u.at|v| ANl CaMOCTOATE/IbHOIo peLueHus.
1. Hapucyiite 6nok-cxemy K 3afaye 4 3Toil rnasbl.
2. [aHbl penctautensHble yucna A,B, C. Haiitt MakcumanbHoe 1 MUHUMAbHOe U3 3TUX YUCEN.

3. W3BeCTHbl [O/MHbI TPEX CTOPOH TPEYroNbHUKA. BbiMMCANTL MepuMeTp TPpeyronbHUKa U
nnowaab no goopmyne FepoHa (ykasaHue: UCronb3oBaTb GUONMoTeKy math U PYHKUMIO sqrt () ).

4. 3apnaH Bec B rpammax. OnpefennTs BEC B TOHHAX 11 KUNOrpaMMaXx.
5. W3BecteH ob6bem nHpopmaLmm B baitax. Mepesectn B Kbaiitbl, MOaiiTb.

6. OnpenennTtb 3Ha4eHNe PYHKUMM Z=1/ (XY) NpN X 1 Y He paBHbIX O.

BeTBneHunst n oneparop Bbibopa.

B pelweHnsx 3amay no anropuTMU3auMii OLHAM U3 BaKHEWMWWX ONEMEHTOB SIBNSETCS TaK
Ha3blBaEMOE «BETB/IEHIE», KOTOPOE XOPOLLO OMUCHIBAETCS B HAPOAHbLIX cKaskax - «Harpaso nonaéub —
ronoBy notepsiellib, NPsSIMO NONAGLL — KOHS MoTepsiellb...», a NPOLLE rOBOPS,, CUTyaLUst «€Clu ..., TO ...,
nHaye ...». Tunosas 611oK-CxeMa anroputMa ¢ BeTBIeHeM (MpOBEPKOIA YCNIOBISY) NoKasaHa Ha puc. 5.

Hauano

Beon,
DaHHBIX

Oencteuna 1

Het
Ycnoeue 1
a P

Deicteng "[a" \NeiicTBns "Het'

J

BuiBog
pesynsTatoB

PucyHok 5. Tunosas cxema
anropuTMma c BETB/IEHNEM
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Ecnu ycnoBue, ykazaHHoe B 610ke «YCnoBue», BBINONMHAETCS, TO Aanee NpOU3BOASTCS LEACTBUS,
cootBeTcTBYIOWMe «BeTBU JA» ((«Heiictausa OA»), nHa4e BbINOMHSOTCS SENCTBIS, COOTBETCTBYIOWME «BETBU
HET» (LeiictBust HET»). YcnoBust Hy>XHO COCTaBNsiTb Tak, YTOObl pesynbTaT MPoBEpKM NobOro yCnosus
nonyckan Tonbko 4Ba Ucxofa — YCnoBie MO0 BLINOMHSETCS. MO0 HE BLIMOMHAETCS.

B cnyyae, Kora 04HOI NPOBEPKOIA He yAAETCs 0XBaTUTb BCE BapUaHThl, UCMONb3YeTCs «Lienoyka
YCNOBMIA, MOKa3aHHas Ha puc. 6. Takas cuTyauns HasbiBaeTcst «Bblbop>».

Beon
DaHHBIX
Ja

LeiicTeust
"N’ 1

Het
Ycnosue 2

eiic
'D'."EaT.F;H Ycnoeue N
Jencrens \
"a’ N

[eiictBug "HeT
I

Beigop
pe3ynLTatos

PucyHok 6. bnok-cxema anroputma Bbibopa

B si3blkax mporpamMmupoBaHust aasi 0becneyqeHnst NpoBEpKM YCNOBMIA UCMIONb3YETCS CrieLnanbHbIA
COCTaBHOW oneparop IF («ecnu»). B aToM onepatope ykasblBaeTCs YCNoBME, KOTOPOE HYXHO NPOBEPUTH U
nencteung, ons seteen «dA» n «HET»,

Y106bl NOHSATH, Kak paboTaeT onepartop IF, pacCMOTPUM TUMMYHbIE 3a[auyi Ha MPOBEpPKY YCNOBUA 1
BbIOOP.

3apaua 1. CoctaButb nporpammy BBOLA 3HA4YeHUst Temnepatypbl Bo3ayxa t 1 Bblhayn Tekcra
«Xpowos noropal», ecim t>10 rpagycos n tekcra «lnoxas noropal», ecnn t<=10 rpafgycoB (MCTOYHUK
B.A.Monoauos, H.B.Pubxukosa. MHpopmatuka: TecTbl, 3afaHns, nyywme metoauku. Poctos H/L: DeHukc,
2009).

lMocraHoska 33pa4un: WCXOLHbIMA LaHHBIMU SBNSETCS 3HayeHue i, HeobX0ANMO cgoopmmpoBatb
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cTpoky s. Npu t<10 s="Tinoxas norogal’, nHade s="Xopowas norogal'.

Bnok-cxema anroputMma nokasaHa Ha puc. 7.

Hayano

s="Xopowas s="lnoxas
noroaal” noropa!”

BbiBoa s

PucyHok 7. bnok-cxema anroputma

3a/ia4 npo noroAy

TekcT nporpamMbl Ha «MCeBAO0SI3bIKE:

BBOLO t
ecnu (t<10) To
s="'llnoxag noromna!''’
MHaue
s='Xopomag noromna!'’
KOHel] eclH
BEIBOI S

Tekct Ha Python:

# —*- coding: utf-8 —-*-
#

t=input ('BBenuTe TeMIepaTypy B I'palycax:

if t£<10:

s='llnoxag noromna!''
else:

s="'Xopomagd norogna!''’
print s

N.A.XaxaeB
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N.A.XaxaeB

Hayano kaxmoii «BeTBW» MporpamMmbl 0603HA4aeTCs CUMBOMIOM «:». YCNOBME B oneparope IF
(«ecnu») 3anmcbiBaeTcs 6e3 ckobok. Kak TakoBoe OkoH4YaHMe onepatopa IF otcyTctByeT. Python cuutaer,
4TO CnefylowWwmii onepaTop HauuHaeTcst B CTpoke 6e3 otcTyna. Takum obpasom, B Python oTcTynbl urpatot
BaXHYI0 POfb,.

3apayda 2 (mctoyHuMK TOT Xe). CoctaBuTb NporpamMMy BBOLA OLEHKN P, MOAYYEHHOW yHalmmcs, u
Bbloaym Tekcta «Monogeu!», ecnm P=5, «Xopowo!», ecnn P=4 1 «JleHTsml», ecnm p<=3.

MMoctaHoBka 3anayu: [laHo 3HayeHue P, KOTOpOE SABNAETCA HaTypanbHbIM HACNOM U HE MOXET ObITb
bonblue 5. B 3aBMCMMOCTM OT BENUYMHBI P HY>XHO ccpopMmnpoBaTb CTPOKY s NO npaBunam, yKasaHHbIM B
YCNoBUN. Heobxo41Mo BbINONHUTL ABE NOCNEA0BATENbHbIE NPOBEPKWN 3HA4EHUA P.

Bnok-cxema anroputma nokasasa Ha puc. 8.

s="Monopeu!"

s="Xopouwo!"

PR

s="IexTan!"

Bbigon s

PucyHok 8. Bnok-cxema anroputMa K
3a[jaye rpo OLEeHKM

TekcT nporpamMbl Ha «MCeBAO0SI3bIKE:

BBOmO P

ecnu (P=5) ToO
s="'Monogperl!"'

MHaue ecnu (P=4)
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s="'Xopouo !’
MHad4e

s='lleuTau!"'
KOHel ecnu
BEHIBOIL, S

Mporpamma Ha Python:

# —*-— coding: utf-8 —*-
#
P=input ('Bamu 6Hannw? ')
if P==5:

s="'Monogern!"'
elif P==4:

s="Xopormo!
else:

s="'Jleutau!"'

print s

KnioyeBoe cnoBo e1if B Python sBNsieTCS COKpaleHeM OT else 1if («MHa4e €CU») 1 MOXKET
Ncnonb30BaThbest M06oe KONNYECTBO Pa3, Co3aBasi pasinyHble BapuaHThl Bbibopa.

3apaum Ons caMmoCTOSITE/NIbHOIO peLlieHus.

1. aHo HatypanbHoe yncno. Onpenenutb 6y neT i 3T0 YMCNO: YETHBIM, KpaTHbIM 4.

2. [aHo HatypanbHoe Yucno. Onpenennts ByaeT ik 3T0 YUCNO: HEYETHBIM, KPaTHBIM 5.

3. [aHo HatypanbHoe 4ucno. Onpenennts ByaeT ik 3T0 YUCNO: HEYETHBIM, KPATHBIM 7.

4. [aHo HaTypanbHoe Yucno. Onpenenuts ByaeT Nk 3T0 YKUCNO: YETHBIM, KpaTHbIM 10.

5. Wmeetcs kopobka co cTopoHamn: AxBxC. Onpeaennts NpoiaéT M oHa B IBEPb C pasmepami
MxK.

6. [laHO BelecTBEHHOE YMCNO. OI'Ipe,EI,efII/ITb Kakoe 310 4ucno: nonoxutenbHoe, oTpuuatenbHoe,
HONMb.

7. MOXHO nu 13 BpeBHa, MEIOWEro AMaMeTp MonepeyHoro CeYeHust D, BbIMWANTL KBAApPaTHbIA
Opyc WwnpuHon A?

8. MOXHO /v B KBaapaTHOM 3ase nniowaabio S NoMecTUTb KPYryko CLEHy paanycoM R Tak, YTobbl
OT CTeHbI [10 CLieHbI 66N Npoxo He MeHee K?

9. [laH HOMep MecTa B nnaukapTHOM BaroHe. OnpenennTb, Kakoe 3T0 MECTO: BEpXHEEe N HUXKHEE,
B Kyne unu 60KoBoe.

10. /3BecTHa eHexHas cymma. PaameHsitb eé kyntopamu 500, 100, 10 1 moHeTol 2 pyb., ecnm 310
BO3MOXHO.
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11. Wmetotcs ABe EMKocTu: Kybudeckasl ¢ pebpoM A, LMIMHApUYeckast ¢ BLICOTOA H U paauycoMm
0CHOBaHNs R. OnpeLennTb NOMECTUTCS NI XXUAKOCTb 06bEMA M B NepByto EMKOCTb, BO BTOPYIO, B 06€.

12. VmetoTcs ABe EMKOCTU: Kybudyeckas ¢ pebpoM A, LMAMHAPUYECKAs C BLICOTON H W paanycoM
0CHOBaHMS R. OnpeaenuTb MOXHO N1 3aMOoNHITL XIAKOCTbH 06bEMA M NepByio EMKOCTb, BTOpYto, 00e.

13. HdaHbl feictButenbHble yucna: X, Y, Z. OnpeLenuTts CywWECTBYET N TPEYroNbHUK C TaKuMu
L7MHaMK CTOPOH W, CI CYLLECTBYET, OYAET /M OH NPSIMOYrONBHBIM.

14. [OaHo 4ucno X. Onpenenntb NPUHaLNEXUT A 3TO YUCNO 3a4aHHOMY NPOMEXYTKY [a, b].
15. Onpeaenntb 3Ha4eHne CPYHKLUMM Z=1/ (XY) Npu1 NPOM3BO/bHBIX X 1 Y.

16. [aHbl genctButensHble Yucna: A, B, C. Onpe,u,enmb BbINONHAOTCSA /I HepPaBeHCTBa A<B<C
nin A>=B>=C 1 Kakoe UMeHHO HepaBeHCTBO BbINONHSAETCS.

17. [aHbl DelicTBUTENbHBIE Yicna X U Y. Buluneints 2. Z=+X*Y npn X>Y, Z=1n (X+Y), B
MPOTUBHOM Cry4ae.

18. JaHbl [OelicTBUTENbHBIE  MONOXUTENbHbIE Yucna a, b, c, d. BbigcHute, MoXer
NPSIMOYrONbHUK CO CTOPOHAMU a, b YMECTUTHCA BHYTPU NPSIMOYrONbHUKA CO CTOPOHAMM c, d  Tak,
4ToObl Kaxpdasi CTOPOHA BHYTPEHHEro MpsMOyrofibHUKa Obina napannentHa WnM nepneHankynspHa
CTOPOHE BHELIHEro NPsIMOYrobHIKA.

19. [laHO OencTBUTENbHOE YUCNO A. Bbluncnute £ (A), ecm £ (x) =x2+4x+5 , NpU x<=2; B
MPOTUBHOM cnyyae £ (x) =1/ (x?+4x+5).

20. [laHO OencTBUTENbHOE YMCno A. Bblumenuts £ (A), ecn £ (x) =0, Npn x<=0; £ (x) =X,
npn 0<x<=1, B MPOTUBHOM Cfly4ae f (x)=x*.

21. [laHo gencteuTenbHoe YmMcno A, Bolduenuts £ (A), ecnn £ (x) =0 npu x<=0; f (x) =x?-x
npn 0<x<=1, B NPOTUBHOM Cly4ae f (x)=x?—sin (TT*x?).

22. CocTaBuT anroput™ 1 nporpammy Aas peanusaumm norudeckux onepaumin "' v "WNN" ons osyx
NepemMeHHbIX.

23. WasecteH MOL. Onpenenntb OymeT nu 3TOT rof, BUCOKOCHBIM, M K KakoMy BeKy 3TOT o
OTHOCUTCS.

YkasaHwue. [py BbIYNCIEHM KOPHEN W NOrapudIMOB UCTMONL3YITE (PYHKLUMM sgrt () U Log ()

6rbnnoTekn mat h. B atoi e bubnuoteke onpeneneHa KoHCTaHTa pi (T).

LLuknuueckue anropuTMmbl. O6paboTka

nocnepoBare/ibHOCTEN U OAHOMEepPHbIX MaCcCUBOB.

Linknom HasblBaetcs goparMeHT anroputMa WIn  nporpammbl, KOTOprI7I MOXET MOBTOPATLCA

HECKONbKO pa3 (B TOM uucne 1 Hynb pas). Kaxpaas uMknmdeckast KOHCTPYKUNS HAYMHAETCS! 3ar0foBKOM
LMKNa 1 3aKaH4MBaEeTCs KOHEYHbIM orepatopoM. Mexay HUMKM pacronaraioTtcsi ornepatopbl, HadbiBaemble
«TENOM Lmkna». Konu4ectBo NOBTOPEHWIA BLINONHEHUS KOMaHL, (ONepaTopoB), COCTaBASIOWMX TENO LKNa,
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N.A.XaxaeB

onpenensieTcs YCNOBMEM OKOHYAHMSI LMKNA. YCNOBMEM OKOHYaHWUSI MOXET ObiTb [OCTUXEHME HEKOTOPOro
3Ha4eHWsl CneuuanbHol MepeMeHHON, Ha3blBaeMOW MapameTpoM LwMKna (MepeMeHHON Lwkna), uim
BbINONHEHME (MPeKpaLLEHNe BbINONHEHMS!) HEKOTOPOro YCNIOBHS.

NS opraHu3aumn UMKNOB € napameTpoM B si3blkax MporpammmnpoBaHMst UCMONb3YETCs COCTaBHOM
onepatop FOR («Ans»), a B LMKNax C YCMOBWEM Yalle BCEro MCMob3yeTcs COCTaBHON onepatop WHILE
(«noka»).

B cnyyae uukna ¢ napameTpoM KONMMYECTBO MOBTOPEHMiA («0BOPOTOB») LMKNA U3BECTHO 3apaHee U
3aaéTCs crneuanbHbIM BbIPAXKEHMEM B 3arofioBKe LWKIA, a B ClyYae UWKNA C YCMOBUEM MPK KaX oM
CnenytoleM MOBTOPeHUn TpebyeTcsi MpoBepsiTb YCNOBWE TMPeKpalleHns LKna. Eciu npu  HanmcaHum
onepatopoB B Tefle uukna AoMyljeHa owubka, ycroBue MPeKpaleHns LUukna MOXET HE BbiMOHUTECS
HUKOrAA U LMK OKaXeTcsl 6eCKOHE4HbIM («Nporpamma 3aLnKnTCs»).

MpuMep BNOK-CXEMbI LKA C NapamMeTpoM (MepemMeHHOI) nokasaHa Ha puc. ?, a npumep 61oK-Cxembl
UMKna C YCnoBMEM OKOHYaHus — Ha puc. 10. (Ons 0603HayeHust 3aronoBka LMKna C MapameTpoM
NCMONb3YETCs CrieLManbHbIiA rpaconyeckuin aNeMeHT — 610K MOANCPMKALINM, B KOTOPOM YKa3blBaeTCst 3aKOH
N3MEHEeHNS napameTpa Lnkna).

Havano

Beopg,
JaHHbIX
iot N1 no N2
war K

! {

[Oeiicteug 1

BeiBoa
pesynLTaros

Heictena N

I

PucyHok 9. Mpumep Bnok-cxembl Lkna ¢
napameTpom

na pa6OTbI C OQHOMEpPHbIMKA MacchnBamn uenecoo6pa3Ho ncnonb3oBatb UUKNblI C NapameTpoM,
NOCKO/IbKY 40 Haydana uukna MOXET onpeneneHo Konn4ectso I'IOBTOpGHI/II7I. B atom cnydae uukn C
napameTpom Tpe6yeTC9| LN BBOJA 3MEMEHTOB MaccuBa, a [/is BbINOMHEHWNS KakUX-TO LEUCTBUIA C STUMU
dNeMeHTaMi 1 BblBOAa PE3yNbTaToB TakXXe MOryT ﬂOTpe6OBaTbC$1 LUMKNbl.
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Beop
JaHHbIX
[a

DelicTBuUg

'

Beop,
LaAHHBIX

PucyHok 10. Mpumep 6nok-cxembl Lukna ¢
YCNoOBMEM

BeiBoA
pesynsTatos

B 6nok-cxeme Ha puc. 10 LeiCTBUS NOBTOPSIOTCS, MOKa BLINONHSETCS Hekotopoe ycnosue. Koraa
YCNOBME NEPECTAET BbIMONMHATLCS, LMK/ 3aBEPLIAETCS.

Takue UMKNbI LenecoobpasHo MCMONb30BaTh B CUTyaLMM, KOr4a AaHHbIe BBOASTCS (MOCTyMaoT U3
Kakoro-To MCTOYHMKA), Moka He Mpon3onaér Hekotopoe cobbiTne. Mpu 3ToM BCto 06paboTKy Halle BCero
MPUXOMNTCS BBINOMHSTL «Ha NETy», He CO3[aBasi MacCuB, MOCKOMbKY KONMMYECTBO 3NEMEHTOB 3apaHee
HEn3BeCTHO.

PaCCMOTpVIM TUN4HblEe 3a0a4K. peLlieHne KOTopbIX Tpe6yeT LMKNMYECKIX BBIYUCNEHMIA.

3apayva 1. [aH OOHOMEpHbIi MaccB A YMCMOBLIX 3HAYEHWN, HacHUTbiBaoWMiA N 3nemMeHToB.
Haiitn cpeiHee apngoMeTi4eckoe 3N1eMeHTOB MaccuBa.

lMocraHoBka 3a4a4n:

HaHo:

N — KOMMYECTBO 3NIEMEHTOB B MacCyBe;

i - MHAEKC 3nemeHTa maccusa (napameTp Lukna).
A[i] - 9neMeHT MaccuBa;

Haitu:

S— CyMMa 3/1leMEHTOB Maccusa

C — cpeliHee apugomeTn4eckoe dNemMeHToB Maccnsa, C=S/N.
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Brok-cxema anroputMa nokasaHa Ha puc. ?.

Havano

S=0
ior1ooN
C=SIN
Beop,
All]
S=S+A[i]

PucyHok 11. Bnok-cxema anroputma
BbIYUCNEHNS CPEeLHErO 3HAYEHMS B
maccuse

TeKCT NporpamMMmbl Ha «MCeBAO0SI3bIKE»:

BBOgO N

S5=0

H1 nng i or 1 mo N
BBOO A[i]
S=S+A[1]

KQ

C=S/N

BeIBOO C

3pecb m1 U x 11 0003HAYAOT, COOTBETCTBEHHO, HAYaN0 W KOHEL LMKNa, CTpoKa C HIi SBNSETCS
3arofoBKOM LMKna. Kak BUOHO M3 TeKCTa, YKa3blBAlOTCS HAYaNlbHOE M KOHEYHOE 3Ha4eHue nepemeHHo
LmKna, Kotopast 00si3aTenbHO A0MKHa ObiTh LieNbIM YiCTOM. B npuBeiéHHOM 31ecb 3anucu nepeMeHHas
LMKNa YBENMYMBAETCS Ha 1 Npu KaxaoM MOBTOPEHMM («lar NepeMeHHoN Lukna» paseH 1). Ecnm Tpebyetcs
lar He paBHbliA 1, 3T0 yKa3blBaeTCs CneunanbHo.

Teno umkna cocTouT U3 IBYX ONepaTopoB — BBOJA 04EPeIHOr0 Yncna 1 NpubaBneHIst 3Toro Yiucna K
TEKYLLEMY 3HAYEHMIO CYMMBI.
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Ha Python MOXHO Hanucatb MpakTUHECcKW TO Xe caMmoe (C Y4ETOM OCOOEHHOCTEN, CBSI3aHHBIX C
NCNONb30BaHNEM QOYHKLMN range () ).

# —*— coding: utf-8 —*-

#

N=input ('KonuuecTBO 21eMeHTOB: ')

S=0

for i in range (N-1):
a=input ('BBenute uucno: ')
S=S+a

C=S/N

print 'PeasynwbTar:',C

MockonbKy AManasoH 4YMcen, POPMUPYEMbIX (OYHKUMENR range (), HA4MHaeTes ¢ 0, TO BEPXHEIl
rpaHuueid [OMXHO BbiTb N—1. OCKONbKY MaccuB XpaHUTb HE Hafo, MOXHO MPOCTO BBOAWUTL uYWCna W
0,00aBNSTb UX K TEKYLIEMY 3HAYEHIIO CYMMb.

Teno umkna HaynHaeTcs nocne CUMBONA «:» U BCE orneparopbl Te€na unkKna B Pyﬂ1on OO/DXHbI UMETb
OAMHAKOBbLIN OTCTYNn OT Ha4dana CTPOKW. Kak Tonbko OTCTYN MCHe3aer, Python CHUTaeT, 410 TEeno umkna
3aKOH4110Cb.

A BOT BapuaHT peLleHmns 3Tom Xe 3afa4m Ha Python ¢ ncnonb3osaHnem cnmcka n METOL0B Crmucka.

# —*- coding: utf-8 —*-

#

N=input ('KonuuecTBO 2IeMeHTOB: ')
S=0

lst=1[]

S
for i in range (N-1):
a=input ('BBenute uucno: ')
lst.append(a)
C=sum(lst) /N
print 'PesynsbTar:',C

B aTom BapuaHte COpPMUPYETCS CMMCOK, a CyMMa 9NEMEHTOB CrCKA BbIYUCNSIETCS C MOMOLLbH
BCTPOEHHOM PyHKLMK. MMporpamma yBennymnach Ha ofiHy CTPOKY (CO3[aHWe MyCToro Crincka), HO 3aTo Mbl
Hay4WIncb CHOPMUPOBATL CMINCOK B LIMKTE.

3apaua 2. Onpegenutb, SBASETCS NN BBELEHHAS CTPOKA Ma/MHAPOMOM («NepeBEpPTbILEM») TUNa
ABBA, kazak v np.

[NocraHoBka 3ana4yn: TpebyeTcst cpaBHMBATb MOMAPHO CUMBOMBLI C Hayana W ¢ KOHUA CTPOKM S
(NepBbI 1 NOCNEAHMIA, BTOPON M NpeanocnenHnid v T.4.). Ecnu B KaX oM Takoii nape CMBONbLI OANHAKOBB,
cTpoka sBnsietcs nannHapoMoM. COOTBETCTBEHHO, KaXdas NpoBepka napbl CUMBOOB LO/MKHA MOMAYHMUTH
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HEKOTOpbIN NpK3HaK (£1ag - «gonar»), KOTopbi By LeT paBeH 1, ecnm CUMBOMLI B Mape coBnagatot v 0, ecnun
He coBnagatot. OKoH4YaTeNbHbIA pesynbTat 06paboTki CTPOKM MONMYHUTCS Kak NPOU3BELEHNE BCEX 3HAYEHNIA
«cpnaros». Ecnn xots 6bl 04MH pa3 «cpnar» okasancs paBeH Hymio, CTpoka NaalHAPOMOM He SBNSIETCS W
npoussefieHne Bcex «@naroB» okaxetcs pasHbiM 0. Konuyectso map He npesbiwaeT MofoBUHbLI LAMNHI
CTPOKM L (TOYHO paBHO MONOBUHE AJIMHLI AN CTPOK C YETHbIM KOMMYECTBOM CUMBONOB W pesynbTar
LIeN0YUCTIEHHOrO AeNeHNs A/IMHLI CTPOKU Ha 2 AN CTPOK C HEYETHBIM KOMUYECTBOM CHMBOJIOB, MOCKONbKY
«LieHTpabHbIA» CUMBOM CTPOKM C HEYETHBIM KOMIMYECTBOM CHIMBOIOB O4EBUAHO COBMAZAaeT cam ¢ COBOIA).

Bnok-cxema anroputma nokasasa Ha puc. 12.

Hayano

L=len(S);
flag=1
\
ot 1m0 (L div2)
flag=1 Her
la Her
1
res=
|He nanuHgpom!
k=1 k=0
| ]
Y res=
flag=flag*k "ManuHapom”

Bbigog res

PucyHok 12. bnok-cxema anroputma onpeeneHns
nanuHopoma

Tekcr nporpamMmmbl Ha «MceBaoA3bIKE»:

BBOLO S
flag=1
L=pnuHa (S)
N=L div 2

17/34



N.A.XaxaeB

HI gpng i ot 1 mo N
ecnu S[i]=S[L-i+1l] ToO
k=1
MHaue
k=0
KOHel] eclH
flag=flag*k
Qg
ecnu flag=1l ToO
BEIBOL 'llanuuopoM'
HMHauye
BEHIBOL 'He nanuuHpnpom!'
KOHel] ecnu

Mpu NpoBepke Kax[oW Mapbl YCTaHABNMBAETCS KOIPMULIMEHT K, KOTOPbIA 3aTeM YMHOXAeTCs Ha
TeKyllee 3HaYeHne «pnaras.

OkoOHYaTeNbHbIN BbIBOA, AENAETCS MO UTOTOBOMY 3HAYEHMIO «pnara».
TekcT nporpammbl Ha Python MoXeT BbiTb 04eHb MOXOXIM.

# —*- coding: utf-8 —*-
#
sl=raw_input ('UcxonmHad cTpokxa: ')
# OnpemendeM OIHHY CTPOKHU
L=len(sl)
flag=1
for i in range(L//2):
if sl[i]l==sl[-1i-1]:
k=1
else:
k=0
flag=flag*k
if flag==1:
print 'lManuugpowm'
else:
print 'He nmanuuppom!'

Ins BBOMA CTPOKM MCMONb30BaH Onepartop raw_input (), NMPU 3TOM He TpebyeTcst CTpoky
3anucbiBaTh B KaBbl4Kax.

Hebonblune cuHTakcu4eckme 0cOBEHHOCTI BCE-TakN eCTb — YCOBME PaBEHCTBA LBYX NEPEMEHHbIX
3annCbIBAET 3HAKOM «==», HA4an0 KaXAoro COCTaBHOro orneparopa 0603Ha4aeTcst CUMBOMIOM «:», i1 OMSITb
6onbLUYH0 POk MrpatoT OTCTynbl. KpoMme Toro, 4Tobbl OTCHUTLIBATD CUMBONLI C KOHLIA CTPOKM, MCMONb30BaHbI
«OTpULaTeNbHbIE» UHAEKCHI ANEMEHTOB CTPOKM.

O[iHaKo Mcronb3oBaHme 0cobeHHoCTel CTpok B Python, 1x doyHKUWIA 11 METO0B, MO3BONSIET PELUTL
aTy 3agady bonee u3siwHo. Hanpumep, Tak.
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# —-*- coding: utf-8 —*-

#

sl=raw_input ('UcxonoHad cTpokxa: ')
lst=1list (sl)

lst.reverse ()

s2='"'.join(lst)
if sl==s2:

print 'IanuuagpoM'
else:

print 'He nmanuupgpom!'

34ecb MCXofHas CTpoka npeobpasyeTcs B CUCOK, 3aTeM CMMCOK «MepeBOpaYnNBaeTCs» U 13 HEro ¢
MOMOLLBIO MYCTOMN «CTPOKM-00bEAMHUTENS» (OPMUPYETCS HOBast CTPOKA. 3aTeM CTPOKM CpaBHMBAIOTCS. Linkn
okasblBaeTcst He HyxeH! Beto paboty nenaet Python.

Ecnu konn4ectBo NOBTOPEHUI ONepaLuii 3apaHee HeN3BECTHO, HO U3BECTHO YCNOBUE MPeKpaLleHus
BbINOMHEHUS OnepaLnid, UCMONb3yeTCS LUKN (COCTaBHON onepatop) WHILE. [MokaxeM ero ucronb3osaHue
Ha cneaytoLLeM npuMepe.

3apaua 3. lNocnenosatensHO BBOASITCS HEHYyneBble HYCNa. Onpep,envnb CYMMY MONOXUTENbHbBIX U
CymMMmy oTpuuatenbHbIX YUCEN. 3aKOHYUTb BBOL, YNCEN npu BeoZe 0.

3agaya HacTonbko npocTta, 410 OOMOMHUTENbHbIX yTO'-IHeHI/II7I B KayecCtBe MNOCTAHOBKW 3adayn He
Tpe6yeTC9|. nyCTb CyMMa MoNoXuTeNbHbIX Yicen HasbiBaeTcd SP, a CyMMa OTpuLatenbHbIX YNcen — SN.

Bnok-cxema anroputMa nokasaa Ha puc. 13.
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Havano
Jt

SP=0
SN=0

Beison
SP, SN

SN=SN+chislo| [SP=SP+chislo Kowe,

[

Beop,
chislo

PucyHok 13. Bnok-cxema anroputma 06paboTku
nocneLoBaTenbHOCTH

TeKCTHPOFpaMMbIHa«HCGBﬂOﬂ3HKeM

SP=0
SN=0
BBOO chislo
HI] nmoka chislo <> 0
ecanu chislo >0 ToO
SP=SP+chislo
HHaue
SN=SN+chislo
KOHel] eCnu
BBoJg chislo
KO
BEIBOLO SP
BEIBOL SN

Ycnosne «HepaBeHCTBa» B sidblkax mporpammmpoBanust Pascal 1 BASIC o603HauaeTcst Kak «<>»,
Mo3TOMY 3[1eCb COXPaHEHO 3T0 0603HaYeHNe.

HykHo 06paTuTb BHUMaHWE 4TO MPOBEPSIEMOE 4YUCMO HYXHO ONpedenuTb [0 Havana LuuKna,
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MOCKONbKY BO3MOXHA CUTyaLMs, 4YTO HeompenenéHHOe 3HauYeHue OKaxeTcss paBHbIM 0 1 nporpamma
3aKOHYMTCS], HE YCMeB Ha4aTbCsl. A MOTOM YUCia BBOASTCS B LMK M KaX[0e BHOBb MOCTYMUBLLEE YUCNO
npoBepsieTcs Ha He-paBeHcTBO 0 (Mocne BBOAA KaXOOro Yncna cnedyeT npoBepka ycnosus). Mopsimok
onepaLmii 1 NPOBepoK B LMKNE WH I LE MOXET 0Ka3aTbCsl BaXHbIM [t ONYHEHIs BEPHOTO peaynbTara.

TekcT nporpamMmbl Ha Python He MMeeT kakux-TO CylecTBeHHbIX 0cobeHHocTel. Ons ymobersa
4YTEeHWs NporpaMma nojeneHa Ha «Bnoku» ¢ NOMOLLbI0 CUMBONA KOMMEHTapUS.

# —*- coding: utf-8 —*-
#
SP=0
SN=0
#
chislo=input ('Cnenyimmee uucno: ')
#
while chislo != 0:
if chislo > O:
SP=SP+chislo
else:
SN=SN+chislo
chislo=input ('Cnenyomee uucno: ')
#
print 'CyMMa NOONOXMTENbHEIX:', SP
print 'CyMMa oTpuuaTenbHbx:', SN

CopTupoBka maccuBa.

3afaya COPTMPOBKM, a Takxke 3afaya noucka MakCUMasbHOrO WM MUHUMAbHOTO 3NEMEHTa B MaCCUBe
BCTPEYaeTcs [JoBOMbHO YacTo. Cpencteamu Python Takne 3agaqn pewattes 04eHb NPOCTO, HO TEM He MeHee
PacCMOTPUM 06LLYI0 3a1a4y COPTUPOBKM MacCuBal.

o4 COPTMPOBKOWM MOHUMAETCS Mpouenypa, B pesynbTate BbIMOMHEHUS KOTOPOA W3MEHSETCS
NCXOMHbI NOPSAAOK CNEA0BaHUs AaHHbIX. [p4éM HOBBIA NOPSLOK WX CNELOBaHUs OTBEYAeT TpeboBaHuo
BO3pacTaHus U yObIBaHUS! 3HAYEHW SNEMEHTOB OJIHOMEPHOro Maccuea. Hampumep, npu cOpTMPOBKE MO
BO3pacTaHuio U3 ofiHoMepHoro Maccuea [3 1 0 5 2 7] nonyyaetcs maccus [0 12 3 5 7]. Bo3amoXHbI 1 6onee
CNOXHbIE KpUTEPUM COPTUPOBKIN. CUMBONbHBIE AaHHbIE 0ObIYHO COPTUPYIOTCS B anchaBUTHOM MOPSIAKE.

OnuH 13 Hanbonee HarnsiaHbIX METOA0B COPTMPOBKK — «METO[, Ny3blpbKa».
nyCTb HeobXo4nMO YNOPAA04YUTb ANEMEHTLI MacckBa A 3 N 3/1EMEHTOB MO BO3pacTaHWUIo.

MpocMaTpuBasi anemMeHTbl MacciBa «CneBa Harnpaso» (0T NePBOro 3NIEMEHTA K NOCNeAHEMY), MEHsIEM
MEeCTaMn 3Ha4YeHUsl KaxKOoil napbl COCELHUX JNMEMEHTOB B ClydYae HepaBeHCTBA A[i]>A[i+1],
nepenpurasi TeM cambiM Haubonbluee 3Ha4eHne Ha mocneaHee mecto. Cnenytolume NMPOCMOTPLI HAYNHAEM
onsTb C MEpPBOro  9NeMeHTa MacCuBa, NOCNEOOBATeNbHO YMeHblias Ha  eduHWLy — KONMU4ecTBO
npocMaTprUBaeMbIx aNeMeHToB. MpoLiece 3akaH4nBaeTCs nocne N—1 NpocMoTpa.
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MeTon nony4un tTakoe Ha3BaHWe, NOTOMY 4TO KaxKaoe Hanbonbliee 3HayeHue Kak Obl BC/bIBAET

BBEPX.
®parmeHT 610K-CxeMbl anropuTMa nokasa Ha puc. ?.
motN-1 go 1
war -1
ior1gom
Het , )
Ali] <> Ali+1]
PucyHok 14. AnroputM COpTMPOBKYM «METOLOM
ny3blpbka»
HeiictBue A[i] <—-> A[i+1] O3Ha4aeT NepecTaHoBKY 3HAYEHUN BNIEMEHTOB MaccmBa.
TeKCT COOTBETCTBYIOWErO qoparMeHTa nporpammbl Ha «NCeBLOSA3bIKE»:
BBOmO N, A

HI nond m oT N-1 mo 1 mar -1
HII Ond 1 oT 1 mo m
ecnu A[ 1 ] > A[i+1l] ToO

X=A[1i]
Ali]=B[i+1]
A[i+1]1=X
KOHell eclH
KO
KnQ
BEIBOI A

B aTOM (pparmeHTe [/1s NepecTaHOBKM 3HAYEHNIA SNIEMEHTOB MaCCHBA WCMONb3YETCS MPOMEXYTOHHaS
nepeMeHHasl.

3afiaya novcka MakCMasnbHOrO dNieMeHTa B MacCuBe pellaeTcs cneaytowmM o6pasom. Myctb maxA
— Tpebyemoe 3HaueHre MakCUManbHOro anemeHTa. CHavana npucBanBaeM NepemMeHHo maxA 3Ha4YeHue
MepBOro 371IEMEeHTa MaccuBa, MOTOM CPABHUBAEM NEPBLI ANEMEHT CO Cneaytolm. Ecnv cneaytowmii aneMeHt
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(BTOpOI) BOMbLUIE MEPBOrO, MPUCBAMBAEM Er0 3HAYEHWE MEPEMEHHON maxA, a eCln HET — MepexoanM K
cnegytowemy (TpetbeMy NEMEHTY) U T.4.

AHanornyHo pelaeTcd 3aaada nomcka MMHUManbHOro aneMeHTa B MacCcuBe.

B Python 311 anroputMbl yxe peann3oBaHbl B OYHKUNSAX max (), min () W B MeTOAe sort ()
(MeTO4 sort () COPTUPYET CMCOK MO BO3PACTAHMIO 3HAYEHUI INEMEHTOB).

3aaaumn assi CaMoCTOSITE/IbHOIoO peLlieHus.
1. CocraBbTe 6110K-CXeEMY Momcka MakCUManbHOro anemMeHTa B 0JHOMEPHOM MacCuBe.
2. Hapucyiite nonHyto 610K-CXeMy anroputma COpTMPOBKM MaccuBa «MeTOAO0M My3blpbka.

3. JlaH OOHOMEpHbIA MacCUB HMCMOBLIX 3HAYEHU, HacuuTbiBarwmi N 3nemeHToB. [loMeHsTb
MecTami 3NEMEHTI, CToSMe Ha YETHBIX M HeYETHLIX Mectax: A(1) ¢ A(2), A (3) c A(4) ..

4. [laH OLHOMEPHbIA MacCuB YMCNOBBLIX 3HAYEHUI, HacuuTbiBaOWMA N 3n1eMeHTOB. BbINONHMTL
nepemeLleHne 3MeMeHToB Maccusa o Kpyry Brnpaso, T.e. A(1) -> A(2); A(2) -> A(3); ... A(n) -> A(1).

5. [aH 0JHOMEpHbIii MACCUB 4YUCNIOBbLIX 3HA4eHWM, HacuuTbiBaoumMin N anemeHToB. MoMeHsTb
MecTaMi NepByio U BTOPYHO MOMOBMHbI MaccuBa.

6. [laH OfHOMEPHbIA MacCMB HMCNOBLIX 3HAYEHMiA, HacuuTbiBatowmii N anemeHToB. [OMeHsITh
mecTtami rpynny u3 M anemeHToB, HaumHatowmxcs ¢ Ne K ¢ rpynnoii ns M anemeHToB, HaumHatowmuxest Ne
P.

7. [laH 0LHOMepHbIA MaccuB YMCNOBLIX 3HaYEHWIA, HacuuTbIBaoWMiA N anemenToB. BeTasuts rpynny
13 M HOBbIX anemeHToB, Ha4nHas ¢ Ne K.

8. [aH OLHOMEpHbIi MaccuB 4MUCNOBLIX 3HA4YeHWid, HacuutbiBaowmin N anemeHToB. Cymmy
9M1EMEHTOB MaccmBa 1 KONMYECTBO MOMOXUTENBHBIX 3EMEHTOB MOCTABUTL Ha NEPBOE 11 BTOPOE MECTO.

9. [JlaH OLHOMEpHbI MaccuB YNUCMOBbLIX 3HAYEHWA, HacHuTbiBatoWMn N anemeHToB. Vickmountb 13
Hero M anemeHToB, HaunHas ¢ Homepa K.

10. [JaH 04HOMEPHBIA MACCUB YIUCNOBLIX 3HAYEHIA, HacuMTbIBatOWMA N anemMeHToB. Mckniountb Bee
HyNeBble 3NEMEHTHI.

11. [laH OZHOMEPHbIi MaCcCyB YMCNOBbLIX 3HAYEHIA, HacuuTbIBaowmiA N anemeHToB. IMocne kaxaoro
OTPULATENBHOTO 3NEMEHTA BCTaBUTb HOBLIA 3NEMEHT, PaBHbIA KBagpary 3TOro OTpuLaTenbHOro
anemeHTa.

12. HaH O,D,HOMeprII7I MacCMB 4UCMOBbLIX 3HAYEHUA, HacuuTbiBatowmiA N 3NEMEHTOB. OI'Ipe,IJ,e}'II/ITb
o6pa3y|OT nn 3NeMeHTbl MaccCuBa, pPacronoXeHHble nepen nepsbiM  OoTpuuaTe/ibHbIM - 3N1IEMEHTOM,
BO3pacTatoLlyto nocnenoBaTe/ibHOCTb.

13. [laH OQHOMEPHbIA MacCKB YWUCNOBbLIX 3HAYeHU, HacuuTbiBarowmn N anemeHToB. Onpenenuts
00pa3yioT N1 9NEMEHTHl MacCKBa, PacronoXeHHble nepen MepBbiM  OTpULATENbHBIM - 3NEMEHTOM,
yObIBaloLLYtO0 NOCNe0BaTENbHOCTb.

14. [laH OLHOMEpPHbIA MacCUB YMCMOBLIX 3HAYEHWIA, HacunTbiBatowmMin N anemeHToB. 13 anemeHTOB
NCXOLHOTO MaccihBa NOCTPOMTb [Ba HOBbIX. B nepBblil AOMKHGI BXOAUTb TOMbKO MONOXMTENbHbIE
3NeMEeHTbI, a BO BTOPOIA TONbKO OTpULIATENbHBIE 3NEMEHTbI.
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15. [laH O[HOMEpHBIA MacCMB YMCMOBLIX 3HAYEHWNA, HacuuTbiBalowmii N anemeHToB. [o6aBuTb
CTOBbKO ANIEMEHTOB, YTOObI MONOXMUTENBHBIX 1 OTPULATENBHBIX CTaNo Obl MOPOBHY.

16. HaH O,D,HOMeprII7I MacCuB YUCMOBLIX 3HAYEHWIA, HacHMTbiBaOWMA N 3neMeHToB. [lobaButb K
9NEMEHTAM MaccuBa TakoW HOBbIA SMEMEHT, 4TOObI CyMMa NONOXNTENbHbIX 3N1EMEHTOB CTana Obl paBHa
MoAaynto CyMMbl OTpULATENNbHbIX 9NEMEHTOB.

17. 0aH OLHOMEpHbI MacCB YMCNOBbIX 3HAYEHWA, HacuutbiBawowmi N anemeHToB. [laHo
nonoxutensHoe uucno T. Pas3fenutb 3T0 YUCIO MEXAY MONOXWUTENbHBIMUA SNEMEHTaMKU Maccusa
MPOMOPLMOHANBHO 3HAYEHWUSIM 3TUX SNEMEHTOB, W [00aBUTb MOMYYEHHbIE AOMM K COOTBETCTBYHOLIMM
9NeMeHTaM.

18. [laH OJHOMEPHBIA MacCUB YMUCNOBLIX 3HAYEHUIA, HacuuTbiBatowmiA N anemeHToB. UckmounTs 13
Maccuea 3nemMeHTbl, npuHaanexatne npomexytky [B;Cl.

19. [laH 0JHOMepHbIit MacCuB YICNOBLIX 3HAa4EHWiA, HacuuTbIBatoWwmiA N anemeHToB. BMecTo kaxaoro
HYNEBOro anemMeHTa NocTaBUTb CyMMY BYX MPeAblayLiuX 3NeMEHTOB MaccuBa.

20. OaH O,EI,HOMeprIVI MacCCVB YMCNOBbLIX 3HA4YEHWA, HacuMTbiBaOWMA N 31eMEHTOB. Onpe,uenmb
MMEIOTCA N B MacCuBe aBa noapsmd noywmnx Hyns.

21. NaH O,D,HOMeprIVI MaccuB YMCNOBbIX 3Ha4YeHun, HacuuTbiBatowmiA N anemeHToB. lMoacuntartb
KONNYECTBO 4iCen, Oenswmxca Ha 3 Haueno, 1 cpefiHee apugMeT4eckoe YETHbIX 4ucen. lNocTaBuTb
nony4yeHHble 3Ha4eHNs Ha nepsoe 1 nocnenHee mMecta B Maccuee (yBeJ'IVI‘-IVIB Maccue Ha 2 SﬂeMeHTa).

22. 3apaHbl M cTpok CUMBOIOB, KOTOpPbIE BBOASTCS C KaBuatypbl. Hant KOnM4ecTBo CUMBO/OB B
camoil LJIMHHOW CTPOKe. BbIpOBHSATH CTPOKM MO CaMOW AJIMHHON CTPOKE, MOCTaBMB Nepen KaXaou
CTPOKOW COOTBETCTBYIOLIEE KONMYECTBO 3BE3LOYEK.

23. 3aaHbl M CTpoK CMMBOMOB, KOTOPbIE BBOASTCS C KnaBuatypbl. M3 3afaHHbIX CTPOK, Kaxaas n3
KOTOpPbIX NPEACTaBASIET OAHO CNOBO, COCTAaBUTL OAHY ANMHHYIO CTPOKY, pa3fensis cnosa npobenamu.

24. 3apaHbl M cTpok cnoB, KoTopble BBOASITCS € KnaBuatypbl. MofcunTaTh KOMMYECTBO MacHbIX 6YKB
B KaX/10/ 113 38 jaHHbIX CTPOK.

25. 3agaHbl M CTpok CnoB, KOTopble BBOASTCS € Knasuatypbl. BBoautcs cnor (nocneaoBatenbHOCTb
6ykB). MoacunTaTh KONMYECTBO CMOTOB B KAX 10/ CTPOKE.

26. 3agaHbl M cTpok €noB, KOTOpble BBOASATCS C Knaeuatypel. BBoauTtcs cnor (nocnefoBatensHOCTb
6yKkB). Y AanuTb AaHHbIA CNOT 13 Kaxk 40N CTPOKM.

27. 3apaHbl M CTpoK CMMBONOB, KOTOPLIE BBOASTCS C KnaBuaTtypbl. Hanevatatb BCe LiEHTpanbHble
BYKBbI CNIOB HEYETHOW [IMHHBI.

28. 3amaHbl M CTPOK CUMBOMOB, KOTOpble BBOASTCS C KnaBuaTypbl. Kaxmaasi ctpoka COmepXuT
CnoBo. 3anuncatb Kax4oe CNoBo B paspsiaky - 4epes npobenbl.

29. 3anaHa CTpoka CUMBONOB, B KOTOPOI BCTpeyaeTcs cumeon ".". MoctaBnTb nocne Kaxaoro Takoro
cumsona cuctemHoe Bpems K.

30. 3anaHbl M cTpok cnoB, KOTOpLle BBOASTCS € knasuatypsl. [oacuntats konnyectso npobenos B
KaXX[0M N3 CTPOK.

31. 3apaHel M CTPOK CMMBOJIOB, KOTOPLIE BBOOATCA C KnaBUaTypbl. Kaxpas CTpOKa npeacraBnser

24/34



N.A.XaxaeB

coboil nocneoBaTeNbHOCTL CUMBOMOB, BKKOHatoWmMX B cebs BOnpocutenbHble 3Haku. 3ameHuUTb B
Kax ol CTPOKe BCE UMeoLLneCs BONPOCUTENbHbIE 3HAKK 3BE3L04KaMu.

32. Onpefenntb CyMMy 4MCEN C HEYETHLIMW HOMepamu W MPOW3BEAEHWE 4YUCEN C YETHBIMU
HoMepamu. MofcumTaTb KONMYECTBO CnaraeMblxX 1 KOMMHYECTBO COMHOXUTeNen. Mpu BBoae yncna 55555
3aKOH4NTb paboTy.

33. Onpenenntb CyMMy BBOAMMBIX MONOXUTENbHBIX Yicen. MpryéM Yicna ¢ HeYETHBIMU HOMEpPaMM
CYMMMPOBATh C 0BpaTHLIM 3HAKOM, @ YiCna C YETHBIMU HOMEPaMM Nepes CYMMUPOBAHMEM BO3BOAUTL B
kBagpart. Moacuutatb KONMMYECTBO cnaraeMbix. Mpi BBOAE MEpPBOro OTPULIATENBHOMO YMCAa 3aKOHYNTL
pabory.

34. [aHbl yncno P u uncno H. Onpepenuts cymmy yincen MeHblue P, npoussenermne yncen 6onbiue H
W KONNYECTBO 4YuCen B AuanasoHe 3HadveHun P u H. Mpu BBOAE 4mcna pasHoro P unn H, 3aKkoH4MTb
pabory.

35. CymmunpoBatb BBOAMMbIE YMCMA, CPefy KOTOPbIX HET HyneBbiX. Mpu BBOAE Hyns obecneyntb
BbIBOJ, TEKYLLEro 3Ha4eHust CyMMbl. pu BBoAE Yncna 99999 3akoH4UTL padoTy.

36. BBoogtcs nonoxurenbHble yucna. OI'Ipe,El,eJ'IVITb CYMMY 4ucen, Oenswnxcsa Ha nonoxXxutenbHoe
4ucno B Haueno. |_|pl/l BBOAE OTPULATENBHOIO Ynucna 3akKOH4NTb pa60Ty.

37. [Ins BBOAWMbBIX YWCEN ONMPEeAEennTb NPOLEHT MOMOXMWTENbHLIX W OTpULaTeNbHbIX Yucen. Mpun
BBO/IE uicna —65432 3aKOH4MTb paboTy.

O6paboTka oByMepHbIX MaccuBoB (MaTpuL,).

JIByMepHble MaccuBbl SBNSIOTCS aHanoramii Matpul, M UMERT  «MPSMOYroNbHY0»  (TabnmnyHyto)

CTPYKTYpy. OnnCbIBAlOTCS MacCuBbl Tak Xe, Kak OAHOMEpHble. PasHuLa COCTOUT B TOM, YTO Yy 3/eMeHTa
LBYMEPHOrO MaccuBa /[Be KOOpAMHaThl (ABa MHAEKCA) — HOMEP CTPOKM U HOMep ctonbua, B KOTOPbIX
Haxo4uTCS ANEMEHT.

Beos Maccusa OCYLLEeCTBNAETCA MOCTPO4HO MPU mnomMouwn AByX LMKNOB. nyCTb M — KONM4ecTBo

CcTON6LOB, N — KONM4YECTBO CTPOK. dNEMeHTbl MaccuBa 0603Ha4YMM Kak mas [i, 5], NEpBbI UHOEKC —
HOMEp CTPOKM, BTOPOIA — HOMep cTonbLia.

BBOmO M,N

HIO

KO

HIO

ong i or 1 mo N

HI giag J or 1 mo M
BBON mas[i, J]

KQ

BbiBO4, MaccuBa Ha 9KpaH OCYLLECTBNAETCA Npn NOMOLLM aHa/TOrM4HbIX LINK/OB.

ong i or 1 mo N
HI gag J or 1 mo M
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BEIBOLO mas[i, j]
Qg
BEIBO,
KO

3aecb «nycToii» onepatop BbiBofa 06ecneymBaeT Nepexos Ha HOBYIO CTPOKY.

B Python nns pabotbl ¢ MHOrOMepHbIMM (KOraa ucnonbayetcst Aga u 6onee MHAEKCOB) MaccuBamm
MOXHO WCMONb30BaTb BOXEHHbIE CMIUCKM (CMIMCKIA CMIMCKOB, CMIUCKI CMIMCKOB CMUCKOB WU T.4,).

OpHako Python npepocTaBnsieT 6onee YAOOHBLIA WHCTPYMEHT CO34aHWst M npeobpa3oBaHust
MHOrOMepHbIX MaccBoB — 6ubnmoteky numpy (Numeric Python).

CospaHue nBymepHOro maccuea B Python MOXeT BbIrsAeTh Tak:

# —*- coding: utf-8 —*-

#

import numpy

n=input ('KonuuecTBO CTpoK: ')
m=input ('KonuuecTtBo cTonbuos: ')
"' MaTpuuy
a=numpy.zeros ([n-1,m-17)

# Cosmaém ''HyneByio

# 3anonudeM MaTPUIY
for i in range(n-1):
for j in range (m-1):
print 'OnemenT MaTpuus [',i,'"]1[',3,']"
ali, jl=input ('BBenute snemMeHT: ')
#

CHayana ¢ moMOWbK QOYHKUMW (MeToda) numpy.zeros () CO3LAETCS ABYMEPHbIN MaccuBs
(MaTpuua), 3anonHEeHHbIA HYNSMK, a NOTOM BMECTO HyNeil NOACTABNSATCS peanbHble 3HaveHus. VHaekchbl
9NEMEHTOB, TaK Xe Kak B CTpOKax, KOpTexax M crmckax, HaudnHatotest ¢ 0 (nepebli — BEPXHUIA NEBbIA —
aneMeHT Matpuubl B Python umeet uigekc [0, 07]).

OnepaTop print BbIBOAMT UHOEKCH O4EpPEenHOro aneMeHTa MaTpuLbl, KOTOprI7I HY>XHO BBECTH.

3apaua 1. BuinonHutb 06paboTky aneMeHToB NpsIMOYronbHON Matpuubl A, umetowwen N ctpok n M
cTonbuoB. Halitn cpeaHee apucoMeTHeCcKOe 3NEMEHTOB MaccuBa.

[NocTaHoBka 3anayn:

HaHo:

n — KOAMYeCTBO CTPOK B MaCCUBE;

m — KO/NYECTBO CTONOLIOB B MacCyBE;
A (i, j) — 3NeMeHT MaccuBa;

i , - MHOEKCbl anemMeHTa Maccusa.

Hawtu:
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S— CyMMa 371EMEHTOB MaccKBa (CyMMa BCeX A (i, J) MpuBcexi U j)

K — KOnn4ecTBO 3/1EMEHTOB B Maccuse (K=m*n)

C - cpefiHee apuchMeTUHecKoe aNeMEHTOB MaccuBa (C=S/K)

Bnok-cxema anroputma pelieHmust nokasaHa Ha puc. 15.

a
S=0

ior1moN

Beog Alij]

S=S+A[i ]

L

¥

C=5/(N"M)

Boigog, C

Koxeu

PucyHok 15. bnok-cxema anroputma BblYUCIEHUS

cpenHero 3Ha4eHns matpuubl

TeKCT NporpamMMmbl Ha «NCeBAOSI3bIKE»:

BBOI n,m

S=0

HI Ong 1 orT 1 mo n

HI giag J orT 1 mo m

KO

Qg
K=n*m

BBOLm A[i, J]
S=S+A[1, J]

N.A.XaxaeB
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C=S/K
BuHIBOmO C

#
#

Tekct nporpammbl Ha Python:

—-*-— coding: utf-8 —*-

import numpy
n=input ('KonuuecTBO CTpOoK: ')

m=input ('KonuuecTtBo cTonbuos: ')
S=0.0
# Cos3maéM HYNEeBYI0O MAaTPULY

a=numpy.zeros ([n-1,m-17)

# 3anonHdeM MaTPUIY
for i in range(n-1):

#

for j in range (m-1):
print 'SnemerT MaTtpuusl [',i,"I[',3,"']"
ali, jl=input ('BBenute sneMeHT: ')
S=S+ali, j]

K=n*m
C=S/K
print 'CpemnHee 3HaueHuUe 1O cTpokam:',C

3apauvm onsi cCaMOCTOSATE/IbHOro peLueHus.

1. BbinonHuTb 06paboTky aNEMEHTOB NPSIMOYronbHONA MaTpuLbl A, umetoweit N ctpok 1 M cton6uos.
Haitn Haubonblumii aneMeHT ctonbua matpuubl A, s KOTOPOrO CymMMa abCOMOTHBLIX 3HAYEHI
91IEMEHTOB MakCUManbHa.

2. BbInonHutL 06paboTky anemMeHToB NpsiMoyronbHoiA MaTpuLbl A, nMetoweit N cTpok 1 M cTonbuos.
Haiiti Hanbonbluee 3Ha4YeHMe CPeay CpeHIX 3Ha4EHNIA Ast KaK [0/ CTPOKM MaTpuLlbl.

3. BbinonHutb 06paboTky anemMeHTOB NpsMOYronbHoA MaTpuLbl A, umetowen N ctpok n M cton6Los.
Haitn HaumeHblmiA anemeHT ctonbua Matpuusl A, AN KOTOPOro CymMMa abCOMIOTHBLIX 3HaYeHui
3IEeMEHTOB MakCUMa/bHa.

4. BbinonHuTb 06paboTKy 3NeMEHTOB NPSIMOYroNnbHOM MaTtpuLbl A, umetolwen N cTpok 1 M cTonbuos.
HailTn HaumeHblLee 3Ha4eHNe CPeay CPEeLHUX 3HAYEHUIA ANS KX A0M CTPOKN MaTpuLbl.

5. BbinonHnts 06paboTky 3nemMeHTOB NPsMOYronbHOiA MaTpuLbl A, umetolient N ctpok n M cton6Los.
Onpenenutb cpeaiHMe 3Ha4YeHNs Mo BCEM CTPOKaM U cTonbuam Matpuubl. Pesynbtatr ogopMuTb B BUIE
matpuLibl 13 N+1 cTpok n M+1 cTon6uos.

6. BbinonHuTL 00paboTKy 3NEMEHTOB NPSIMOYronbHOM MaTpuubl A, umetouien N cTpok 1 M cTonbuos.
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Haiitn cymmy anemeHToB Bceit MaTpuLibl. OnpefiennTb, Kakylo OO0 B 9TOA CyMMe COCTaBsieT CymMma
3NEMEHTOB Kaxoro ctonbua. PeaynbTar ogoopMuTh B BUAe MaTpiubl 13 N+1 cTpok 1 M cTonbuos.

7. BbinonHnts 06paboTky anemMeHTOB NpsMOYronbHo MaTpuubl A, umetowen N ctpok n M cton6uos.
Haintn cymmy anemeHToB Bceil Matpuusl. Onpefenutb, Kakyl OO0 B 3TON CyMMe COCTaBnsieT cymma
ANEMEHTOB KaX [0/ CTPOKM. Pe3ynbTtat ogoopMuTh B Bire Matpuubl 3 N ctpok u M+1 cTon6buos.

8. BbinonHuTL 06paboTky 3neMeHTOB NPSIMOYronbHOI MaTpuLbl A, umetowen N ctpok n M cTon6Los.
Onpenenutb, CKOMbKO OTPULIATENbHLIX SNEMEHTOB COAEPXKMTCS B KaXAOM CTONOLE 1 B KaX 40N CTpoKe
MaTpuLibl. Pe3ynbTtat ogoopMuTh B Binae Matpuubl 3 N+1 ctpok n M+1 cTonbuos.

9. BbinonHuTL 06paboTKy 3NEMEHTOB NPSIMOYronbHOI MaTpuLbl A, umetouient N ctpok n M cton6Los.
Onpenenntb, CKONbKO HYNEBLIX 3NEMEHTOB COLEPXUTCS B BEPXHUX L CTpoKax matpuubl 1 B neBbix K
cTonbuax MaTpuLibl.

10. BbinonHuTb 06paboTKy aNeMEHTOB NpsiMOYronbHOM MaTpuLbl A, nmetoweii N cTpok 1 M cTon6bLos.
MepeMHOXMTL 3NEMEHTBI Kaxk40ro CTonbLa MaTpuLbl C COOTBETCTBYHOWMMIA dneMeHTamu K-ro ctonbua.

11. BbInonHUTb 06paboTKy aNEMEHTOB NPSIMOYronbHON MatpuLbl A, uMetowweii N ctpok n M cTonbuos.
MpocyMmUpoBaTh SNEMEHTLI KaX LoV CTPOKM MATpULbl C COOTBETCTBYHOLMMM 3eMeHTamu L - Toil CTpOKM.

12. BbINOnHUTL 06paboTKy 3NEMEHTOB NPSIMOYroNbHON MaTpuLbl A, uMetolweii N ctpok n M cTonbuos.
HopmupoBaTtb 3nemMeHTbl KaxK 40iA CTPOKM MO OTHOLEHMIO K HAUOONbLIEMY SNIEMEHTY 3TOIA CTPOKM.

13. BbinonHuTb 06paboTKy aneMeHTOB NpsIMOYronbHOM MaTpuLbl A, nmetoweii N cTpok 1 M cTon6bLos.
HopmupoBaTb 31eMeHTbl KaXAoro cTonbua Matpulbl N0 OTHOWEHMIO K HaubomblueMy 371EMEHTY 3TOro
cTonbua.

14. BbinonHMTb 06paboTKy aNEMEHTOB NPSIMOYronbHONR MaTpuLbl A, umetoweid N ctpok 1 M cton6uos.
HopmmupoBaTs 3neMeHTbl MaTpuLbl N0 OTHOLEHMIO K HAMBONbLIEMY 3NEMEHTY BCEIA MaTpULIbI.

15. BbinonHuTb 06paboTKy aNeMEeHTOB NpsIMOYronbHOM MaTpuLbl A, nmetoweii N cTpok 1 M cTonbLos.
Bce anemeHTbl UMetoT Lenbid Tn. [laHo uenoe yucno H. Onpenenutb, kakue cTonbubl UMeoT XoTsi Obl
O[HO TaKoe YnCNo, a Kakne He UMEHOT.

16. BbINonHUTL 06paboTKy 3NEMEHTOB NPSIMOYroNbHON MaTpuLbl A, uMetowweii N ctpok n M cTonbuos.
WckniounTb 13 matpuubl cTpoky ¢ Homepom L. COMKHYTb CTPOKM MaTpuLb.

17. BbinonHuTb 06paboTKy aNeMeHTOB NPsIMOYronbHOM MaTpuLbl A, nmetoweii N cTpok 1 M cTon6buos.
J106aBuTb K MaTPULIE CTPOKY M BCTABUTL €€ MoJ, HOMEPOM L.

18. BbinonHuTb 06paboTKy anemeHTOB KBaapatHOM Matpuubl A, umetowein N ctpok 1 N cTon6bLos.
Haiit cymMmMmy anemeHTOB, CTOSIUMX Ha FMABHON AMaroHaiu, U CyMMy 37IEMEHTOB, CTOSIMX Ha NOBOYHOM
LvaroHanm.

19. BbinonHuTb 06paboTKy anemMeHToB KBaapatHoOM Matpuubl A, umetowein N ctpok 1 N cTon6bLos.
Onpefenutb CyMMy 9IEMEHTOB, PaCMONOXEHHBIX MapanienbHO FNaBHOW AuaroHanu (bnuxaiwme K
rNaBHoN).

20. BbinonHuts 06paboTky 3neMeHToB KBaapatHoi MaTpuusl A, umetoweir N ctpok 1 N cTonbuos.
Onpenenntb  NPOU3BEAEHNE ONEMEHTOB, PACMONOXEHHLIX MapasnenbHo  MoBOYHOA  AnaroHanu
(6nuxanwme K NoboYHON).
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21. BbinonHnts 06paboTKy aneMeHToB kBaapatHoil matpuubl A, umetowen N ctpok u N cTonbuos.
Kax o nape 3neMeHTOB, CUMMETPUYHBIX OTHOCUTENBHO FNaBHON AuaroHanu (6nuxaiiwne K rnasHom),
NPUCBONTL 3HAYEHMS, PABHbIE MONYCYMME 3TUX CUMMETPUYHBIX 3HAYEHUIA.

22. BbinonHuTb 06paboTky 3neMeHTOB NPsSIMOYronbHOM MaTpuubl A, umetouieid N cTpok 1 M cTonbuos.
WcxopHast matpuua CocTouT U3 Hynel M eamHnl, [1o6aBuTb K Matpuue ewe oawH ctonbel, KaxAabli
3N1EMEHT KOTOPOro fenaeT KOMMYECTBO eANHUL, B KX 0 CTPOKE HETHBIM.

23. BbinonHnte 06paboTky aneMeHToB kBaapatHoit Matpubl A, umetowen N ctpok n N cTonbuos.
Haiitn cymmy 3nemeHTOB, pacnofoXeHHbIX BbIWE NMaBHOW AMaroHanu, U NpoU3BEeLEHNE 3NEMEHTOB,
PaCMONOXEHHbIX Bbille MOBOYHON AuaroHanu.

24. BbinonHutb 06paboTKy anemMeHToB NpsiMOyronbHOM Matpuubl A, umetolwen N cTpok 1 M cTonbuos.
JlaH Homep cTpoku L 1 Homep ctonbua K, npu nomowm KOTopbIX UCXofHast Matpuua pasbuBaetcs Ha
YeTblpe YacTn. HaliTn cyMMy NEMEHTOB KaXA0W HacTu.

25. BbinonHnts 06paboTky anemMeHToB NpsiMOyronbHoi Matpuubl A, umetoweinn N ctpok n M cton6uos.
Onpenenutb, CKOMbKO HyNeBbIX ANEMEHTOB COAEPXMTCS B KaXZOM CTONOLE M B KaXAOW CTpOKe
MaTpuubl. Peaynbtar ocpopmuTs B Buae Matpuubl 13 N+1 cTpok 1 M+1 cTonbuos.

26. BoinonHnts 06paboTtKy 3NeMeHTOB MpsIMOYronbHOM Matpuubl A, umetoweir N ctpok u M
cTonbuos. [aH Homep cTpoks L u Homep ctonbua K, mpu nomowm KOTOpbIX WCXOAHAs Matpuua
pa3b1BaeTCs Ha YeTbipe YacTi. Haiitn cpeaHee apugoMeTNHECKOe SNEMEHTOB KaX A0 YacTu.

27. BbinonHnts 06paboTKy 31EeMEHTOB MpsIMOYronbHO MaTpuubl A, umetoweir N ctpok u M
cTonbuoB. Bce aneMeHTbl UMetoT Lenblit Tun. JaHo uenoe yucno H. Onpeaenutb, Kakue CTPOKM UMErOT
X0Ts1 6bl 0[IHO TAaKOe YMCNO, a KaKie He UMEIOT.

28. BbinonHnt, 06paboTky 3neMeHTOB NpsiMOyronbHoiA MaTpuLbl A, umetolient N ctpok n M cton6Los.
Wckntountb 13 Matpuubl ctonbel; ¢ HomepoM L. CoMKHYTb CTonbubl MatpuLbl.

29. BbinonHnt, 06paboTky anemMeHTOB NpsiMOyronbHoiA MaTpuLbl A, umetouient N ctpok u M cton6Lios.
Jo6aBuTb Kk MaTpuLe cTonbew 1 BCTaBUTL ee Nof HoMepoM L.

30. BbinonHuT 06pabotky 3neMeHTOB NPsSIMOYronbHOM MaTpuubl A, umetouiein N cTpok 1 M cTonbuoB.
Jl06aBuTb K 9neMeHTaM Kaxgoro ctonbua TakoW HOBbLIA 3NMEMEHT, 4TOObl CyMMa MOMOXMWTENbHBIX
9NeMEHTOB cTana Obl paBHa MOLY/0 CyMMbI OTPULATENbHLIX 3NEMEHTOB. Pe3dynbtar opopMuTh B BUaE
matpuubl 13 N+1 cTpok n M cTonbuoB.

31. BbinonHuts 06paboTky anemMeHToB NpsiMOyronbHoiA Matpuubl A, umetowien N ctpok n M cton6Los.
[06aBuTb K 3NeMeHTaM KaX/Ooi CTPOKW TakOW HOBbLIA SNEMEHT, YTOObl CyMMa MONMOXWUTENbHbIX
9NeMEHTOB cTana Obl paBHa MOLY/0 CyMMbl OTPULATENbHLIX 3NEMEHTOB. Pe3ynbtar opopMuTb B BUaE
matpubl 13 N cTpok 1 M+1 cTonbuos.

Pabota ¢ accoumaTMBHbiMM MaccuBamum (Tabnuuamm
AaHHbIX)

AccoumaTiBHbIi Maccus nydile BCEro ornucbiBaeTcd TabMNYHbIM npencraeneHneM naHHbIX, Koraa
Kaxnoas CTpoka Ta6ﬂVIleI OonncbiBaeT XapakTepuCTKM Kakoro-To obbekTa 13 MHOXEcTBa OOHOPOAHbIX
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06bEKTOB (TUMMYHbIA NPUMEP — CMINCOK YHEHUKOB, X AOMALIHIX TENECPOHOB 1 afpecoB). Takum obpasom,
Mo 3HAYEHMI0 U3 NepBOro cTonbua Takoi Tabnuubl (KMo4y) MOXHO OAHO3HAYHO OMPEAENUTL 3HAYEHNs U3
OCTa/IbHbIX CTONBLOB, T.€. 3HAYEHWE K/ioYa accoLMmpyeTcst C OCTaNbHBIMU XapakTepucTukami obbekTa (B
Cnyyae y4eHuka — o coamuanm MOXHO HaiiTi Apyryto UHCPOPMALKO).

Ecnu B accoumaTiBHOM MaccuBe TONMbKO ABa CTonbua («knw4» W «3Ha4YeHne»), TO TaKoh MaccuBs
Ha3blBAETCs «Xall». Takue accounaTMBHbIE MacCMBbl O4YEHb 4acTO UCTONb3YKTCS B COBPEMEHHbLIX
NHCPOPMALIMOHHBIX CUCTEMAX (HanpuMep, Napbl «M0MMH-Maponb»).

B obnactu Mo4enmpoBaHng npoLieccoB K SIBNEHUIA 4acTo BCTPeYvarTCs 3a4a4yn, B KOTOPbIX 3HAYEHNIO
«KNnto4a» COOTBETCTBYET HECKO/IbKO MapameTpoB (HaanMep, HOMEpPY XUMN4eCKOro 3nemeHTa O4HO3Ha4HO
COOTBETCTBYET Ha3BaHKe, aTOMHbIii BEC, BaNEHTHOCTb, KOMMYECTBO MPOTOHOB U I'Ip) B Takmx 3apayax
NPOCTbIE X3l-MacCcKhBbl NCMOMb30BaThb y>XXe Hey,ﬂ,O6HO.

OpeKTUBHBI anroputM 06paboTKi accoLMaTUBHBIX MaCCUBOB (Moucka 3Ha4YeHWi, [obaBneHus n
YOQNeHNs 3HA4YeHUA W KMYer, COPTUPOBKN 1 Mp.) B 3HAYUTENbHON CTEMEHW 3aBUCUT OT WUCMONb3yeMoro
A3blka MPOrpamMMUPOBaHNS 1 OMPedenéHHbIX B 3TOM $3blke TWMOB W CTPYKTYP [LaHHbIX. Tak, B SA3blke
nporpaMmmnpoBaHis Basic accoumaTmBHbIA MacciB 06pasyeTcs U3 HECKONBbKIX COrNacoBaHHbIX OAHOMEPHBIX
MaccuBoB. B g3bike nporpammupoBaHus Pascal nns npefAcTaBneHMs  accouMatMBHBIX  MAcCUMBOB
NCNONb3YEeTCS CTPYKTYpa LaHHbIX «3anuce» (record). B Python ong accoumatmBHbIX MaccuBoB onpeeneHa
cneumanbHas CTpyKTypa AaHHbIX — CNoBapb, HO Mbl pPaCCMOTPUM paboTy ¢ accoLmaTMBHLIMA MaccuBami ¢
MOMOLLbIO CTINCKOB 11 CPYHKLIWIA paboTbl CO CrIMCKaM.

Paccmotpum 3agady n3 061acTi 3KOHOMUYECKOro aHanmaa.

OLEHUTb  AKOHOMUYECKYI0  [IeSTENbHOCTL  HECKONMbKMX — MPEAnpusiTid.  /I3BeCTHbl  HasBaHus
NpeanpUSITIAN, 3HA4YEHS MNAHOBOTO 06bEMa PO3HUYHOrO TOBAPO0OOPOTa 1 3HAYEHIUS (AKTUHECKOro 06bEMa
PO3HMYHOrO TOBapooBopoTa.

TpebyeTcsi onpeaenuTb:
1. NPOLEHT BbIMONMHEHMSI NNaHa KaX AbIM NpeAnpusTem
2. KOMUYECTBO NPEANPUSTUIA, HELOBLIMONMHUBLINX N/iaH
3. Hambonblmit NNaHoBbI TOBAPOOBOPOT
4. ynopsno4MTL MPEANPUSITUS MO BO3paCTaHIio NNaHoBOro TosapoobopoTa.

O603Ha4MM KOMMYECTBO MPennpusTMii Kak k W CCPOPMUPYEM TPW CriMCKa — CIMCOK Ha3BaHMIA
NPeAnpuUsTUIA (MYCTb OH Ha3bIBAETCS name), CMMCOK 3HAYEHWA MNAHOBOrO TOBapoobopoTa (HA30BEM €ro
plan), CMUCOK 3HAYEHWU (PAKTUHECKOro ToBapoobopoTa (C UMeHeM fact). Ha OCHOBaHMM 3TWX AaHHbIX
CO34a/M CMMCOK 3HA4EHMIA NPOLIEHTOB BbINONHEHNS MnaHa (MyCTb OH Ha3blBaeTCs procent).

Konuyectso npeanpusitaid, HeAOBLINONHUBLKMX NAaH, OyaeM onpefensTb B pesynbrate CpaBHEHUS
npoLeHTa BbinonHeHus co 100 npoLeHTamMu B LyKe No BCEM NPELNPUATUASM.

Tekct nporpammbl Ha Python MOXET BBIrNSAAETh, Kak NOKa3aHO HIXKE.

—*— coding: utf-8 —*-

= =

k - xonuuecTBO NPEINPUATHH
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# name - cHoucCoOX Ha3BAHUH NPEnIPUATHH

# plan — cHOucoX 3HAYEHWH IIIAHOBOTO TOoBapoobopoTa

# fact - crnucok 3HaueHUH GakTUueCcKoro ToBapoobopoTa
# procent - CHMCOK 3HAUEHUH % BLIIONHEHUd I[laHa

#

k=input ("KonuuecTBO npennpudtudi: ")

name=7[]

plan=[]

fact=[]

#

for 1 in range (k) :
n=raw_input ("HazBaunue: ")
name.append (n)
pl=input ("Inau: ")
plan.append (pl)
p2=input ("®axkT: ")
fact.append (p2)
#
procent=map (lambda x,y: x*100/y, fact,plan)

fakty=zip (name, procent)
plany=zip (plan, name)

plany.sort ()

print 1le*"="

print "IIPOLEHT BHIIOJNHEHUd I[IIaHa KAaXIObM NpennpudaTueM:"

#

nedo=0

for i in range (k) :
(0]
[1]

sl=fakty[i]
s2=fakty[i]
if s2 < 100:

nedo=nedo+1

#
print s1, ": ",s2
rint "KonuuecTBO NPEeONPHUATHH, HEIOBHBIIONHHUBmIKUX HnIad: ", nedo
P
print "HauBonbmu¥ NONaHoOBHM ToBapoobopoT: ", max(plan)

#

print "lpennpudTud IO BO3pacTaHuio NnnaHa:"
) :
1]
0]

for i in range (k
sl=plany[i] [
[

s2=plany[i]

32/34



M.A.Xaxaes
print s1, ": ",s2

30ecb C MOMOLbI0 CPYHKLUMM map () W «OAHOPa30BOM»-1ambda-PYHKUMN CO3LAETCS CMMCOK
MPOLIEHTOB BLINONHEHNS MNaHa U C MOMOLLbI0 CRYHKLIAN zip () (POPMUPYETCS [Ba UTOTOBbIX ACCOLIMATUBHBIX
maccuBa. COpPTMPOBKA TakKiX accOLMATUBHBIX MaCCUBOB MPOW3BOAMTCS «MO NEPBOMY CTONBUKY», MOSTOMY
BaXKEH MOPSIIOK apryMeHTOB B GOYHKLMN z ip (), & Take MOpsiioK NHOEKCOB Mpu BbIBOAE Pe3y/bTaToB.

[pumep peleHns 3ataqu nokasaH Ha puc. 16.

1 23> - FonmmHecTeD - mpeanpmaTHE: -4
| HazeaHme: - DadTts

iTMnan: -56

1 Dt -G8

" Hazeanme: - Tovda

i Mnan: -44

Yz - 47

I Hazeanme: - Jokoc

_Mnan: -112

YT 121

i HazeaHme: -MoHa

F Tnan: -54

10T 58

1
" MROUEHT - BRINDAHEHMSA - MNEHS - S KA - TDEAMDMA THEM

S lanTa- - - 103

Y ke - - -85

Ve - 2 - - 103

Mona - -H3

! KonmHec TED - NpeANEHATHE , - HEADEMMONHHME WM - NaaH: - -2
i HamBone wmiF - niaHoEk - ToespoobopoT: - - 112

| TpEANpHATHA - N0 - BOZ0SC TaHM - MRaHs

1 Mk - & - - 49
)y MaHTa- @ 06
"Mona - - - -84
P oo -2 112
]
139>
PucyHok 16. MpumMep pelweHust 3aaaym o6 aHanuae JesTenbHoCTH

npeanpUsTAiA

3apaum onsi cCaMOCTOATENIbHOIO peLleHuns.

1. Wcnonb3ys faHHble Tabnuubl

Bbnopo LleHa

bopu 35

Kotnerta 40
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Kawa 20

Yai 3

0TCOPTUPOBaTL B/t0Aa MO BO3pACTaHMI0 LieHbl. BEIBECTU 0TCOPTMPOBAHHbIA BapuaHT crircka 6/to.

2. Wmeetcs cnncok y4eHnkoB 1 pesynbtatbl Tpéx TectoB (6anisl ot 0 go 100). Onpenenntb
CpefHMA Gann Kaxnoro y4eHuka no TPEM TecTaM, BbIBECTU CMIMCOK YHYEHWUKOB MO YObiBaHWO
cpenHero banna.

3. M3BectHbl [HaHHble O KONMWYECTBE Manb4MKOB U [EBOY4EK B HECKONMbKMX Knaccax.
OTCOpTI/IpOBaTb Ha3BaHNsA KnaccosB Mo BO3pacTaHUio npoLeHTa Maibyikos, onpenenntb Konn4yecTso
KnaccoB, K KOTOpbIX Ma/lb4nKoB 60ﬂbLU€, Yem OeBo4eK W BbIBECT Ha3BaHNA 3TUX KNaCcCoB OTOE/bHO.

4. Pewutb 3afa4y, CBA3aHHYIO C OLIEHKOI 3KOHOMUYECKO LeSTeNbHOCTU rpynMbl NpeAnpusaTIi
Ha OCHOBE W3BECTHBIX AaHHbIX:

* HassaHue npeanpusTumn
*  [naHoBbI 06bEM PO3HMYHOTO TOBapoobopoTa
o dakTnyeckuin 06bEM PO3HMYHOTO ToBapoobopoTa
TpebyeTcs onpeaenuTb:
i)  NPOLEHT BLIMOMHEHMS NaHa KaxAbIM NpeanpusTnem
i) KoOnM4ecTBO NpeLNpPUSTIA, HeLOBLIMONHMBLLNX MnaH Ha 10% n 6onee
ii) HauMeHbLLKA NNaHOBLIA TOBAPOOBOPOT

iV) ynopsi@o4uTL NpeanpusiTsi no yBbiBaHUKO NNaHOBOro TOBapootopoTa.
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