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JlaGopaTopHas padora Ne 1. /leiicTBUSA ¢ YuCIaMH. Y CJIOBHbIE U
HUKJINYECKHe KOHCTPYKIUMN

Ieap padoThl — U3YYUTHh HCIIOJIB30BAHUE YKA3aHHBIX KOHCTPYKIUH TpU 00-
paboTke uyncIoBOM HH(pOpMAITIH.

1 ®parmeHT Teopumn

OCHOBHBIE TUITBI TAHHBIX B SI3bIKE MporpaMmmupoBanus Python:

e bool — nornuecknii TMn AaHHBIX. Moxer conxepxkarb 3HadeHHs True wninm
False, xoTopsie BeayT ceOs kak uncna 1 u 0, COOTBETCTBEHHO;

e NoneType — 00bekT co 3HaueHrEM None (0003HaYaeT OTCYTCTBUE 3HAUCHUSA).
B norunueckom konTekcre 3HaueHrue None nnrepnperupyercsa kak False;

e int — menbie yncna. Pasmep yucna orpaHuyeH UL 00BEMOM OINEPaATUBHOMN
NaMsITH;

e float — BemecTBEHHBIC YHCIIA;

e complex — KOMIUIEKCHBIE YUCIIA;

e str — Unicode-cTpoku;

e list — criucku. DTOT TUN AAHHBIX aHAJIOTUYEH MAacCUBaM B JIPYTUX sI3bIKaxX MpoO-
rpaMMUPOBaHUS;

e tuple — xoprexuy;

e range — AMana3oHBbL;

e diet — cnoBapu. DTOT THUIl IaHHBIX AHAJIOTMYEH ACCOLIMATUBHBIM MacCHBaM B
JIPYTHUX SI3bIKaX NPOrpaMMUPOBAHUS;

e set — MHOXeCTBa (KOJUICKITMN YHUKAIBHBIX O0BEKTOB);

e function — pyHkuuy;

e  module — moxynu;

e type — KJIacCHI U THUIIBI TaHHBIX. Bce nanubie B si3bike Python sBisitorest 00bek-
TaMH, JIa’Ke€ CaMH THUIIbI IaHHBIX !

Jlns npeoOpa3oBaHusi OJTHOTO TUIIA B APYTOM MCHOJIB3YIOTCS (PYHKIIMHM, UMEHA KO-
TOPBIX, KaK IPABUJIO, COBNAIAIOT C UMEHAMHU COOTBECTBYIOIIMX THUIIOB.

OcCHOBHBIE THIBI JAHHBIX ACIATCSA HA UzMeHAeMmvle U HeusmeHnsaemvle. K uzmense-
MbIM munam OTHOCSTCA: CIIMCKA W cioBapu. HewzMeHsieMble THUIBI — 3TO 4YMCIA,
CTPOKH, KOPTEKU U TUAIIA30HBI.

Kpome Toro, TUMbI TaHHBIX IETATCSA HA nociedosamenbHocmu u omoopadsicenus. K
nocne006amenbHOCMAM OTHOCSITCS: CTPOKU, CHHUCKH, KOPTEXHU, U JMAMA30HbI, a K
omobpadxiceHuam — ciopapu. [locienoBaTeIbHOCTh MOXKHO «O0OUTH» C MCIOJB30Ba-
HUEM LIMKJIA, B TO BpPEMsi KaK OTOOpa)KEHUs YCTAaHABIMBAIOT 3aBUCUMOCTH MEXIY
IBYyMsT 00BEKTaMU («KIIFOU-3HAUCHHE) ).

1.1 YcnoBHasi KOHCTPYKLUUA
OOmuit BUJI yCIOBHON KOHCTPYKIIMU CJIETYFOIIHIA:
if <JlorMueckoe BHpPaxXeHUe>:
<B.HOK, BBIHOJIHFIGMBHZ, eCJinm yCJIOBUE MCTUHHO>
[elif <JloTmuuyueckoOe BHpPaxeHMe>:
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<BJIOK, BHIIOJIHAEMEIV, €eCJIM YCJIOBME MCTUMHHO> ]
[else:
<BJIOK, BEIIIOJIHAEMEHII, €CJIM BCE YCJOBUS JIOXHB> |
KoHcTpykuuu, pacrosaoKeHHbIE B KBaIPAaTHBIX CKOOKAaX, MOTYT OTCYTCTBOBATb.
B kxauecTBe npuMepa IpuBenEM TEKCT IPOTrPaMMBbl, KOTOPAsi MPOBEPSIET, ABISAETCA
JIU BBEACHHOC YHCJIO YCTHBIM.
x = int (input ("BremmuTe umciyo: "))
# BBeIeHHYI CTPOKY IIepeBesM B LEeJblii TUII

)

if x % 2 == 0: # BoumcigeM OCTATOK OT IeJiIeHusa 2
print (x, " - ueTHOe uwmcyo")

else:
print (x, " - HeueTHOe uYmMcJO")

VY cI0BHBINA ONEPATOP UMEET €Ille OJAHH (PopMarT:
<[lepemeHHas> = <Ecnau mctmHa> if <YcmoBue> else <ECIM JIOXbL>

[Iepenmmem nporpaMmy, UCHOJb3YS YKA3aHHYIO KOHCTPYKUHUIO:
X = int (input ("BBemuTe uwmcio: "))

)

s =" - uyuer”Hoe umcno" if x % 2 == 0 else " - HeueTHOe uMcjo"
print (x, s)

1.2 Lluknun4yeckne KOHCTPYKLUN
[Mukn for nmpumensercs ana nepedopa JIEMEHTOB MOCIEIOBATEIBHOCTH U UMEET

Takoi gopmar:
for <Texymmit sjgemMeHT> in <I[locjienoBaATEJIBHOCTL> :
<VHCTPYKLUMUM BHYTPM LMKJIIA>
[else:
<BJjiOK, BHITIOJIHSEMEBIV, €CJIM He MCIOJIb30BaJica orepaTop break>]

311ech IPUCYTCTBYIOT CIIEIYIOIINE KOHCTPYKIIHH:

o [locneoosamenvhocms — OOBEKT, TOJIICPKUBAIONUN MEXaHU3M HUTEpPAIUU.
Hanpumep: cTpoka, CIIHCOK, KOPTEXK, TUana3oH, CJIoBaph U JIp.;

o  Texywuil 1emenm — Ha KaXJI0H UTEpalliy Yepe3 3TOT apaMeTp JOCTYIICH Te-
KYIIHH 3JIEMEHT IOCJICI0BATEIIBHOCTH WK KJIH0Y CIIOBApS;

o  Uncmpyxkyuu enympu yuxia — OJOK, KOTOPBIH OyJIeT MHOTOKPATHO BBIIOJI-
HATHCS,

®  ¢CIIM BHYTPH IIMKJIa HE UCIOJIb30BaJICs orepaTop break, To mocie 3aBepuieHUs
BBITIOJTHCHHS 1TUKJIA OyeT BBIMOJIHEH OJIOK B MHCTPYKIUU else. DTOT OJI0K He SBIIS-
eTcs 00s13aTEILHBIM.

[TpuBenem npumep nporpammel, nepeduparomieii OykBbl B CIOBE:
for s in "str":
print (s, end=" ")

else:

print ("\nlukj BHIOJHEH")
Pe3y.HI>TaT BBITIOJIHCHU I HpOFpaMMLI:
s tr

LIMMKJI BEIIIOJIHEH
Jpyroi nukimaeckon KOHCTpykuuen ssisiercss while. Belrmonnenne nHCTpyKIui B
ATOM LMKIIE IMPOAOJDKAETCS N0 TeX MOp, NOKa JOTHMYECKOE BBIPAKEHUE HCTUHHO.

[uxn while umeer cnenyronuii popmar:
<HauajibHOE 3HaueHMue>



while <YcmoBue>:
<VHCTpYyKLUM>
<IIpupameHmue>
[else:
<BJIOK, BBIIIOJIHAEMEBIM, €CJIM HEe MCIOJIb30BaJicad omnepaTop break>]

[TocnenoBaTenbHOCTh paboTHI HUkIa While.

1 TlepeMEHHOM-CYETUMKY TPUCBANBAETCS HAYAJIIbHOE 3HAYEHHUE.

2 IIpoBepsieTcs yCcaoBUE U, €CJIM OHO UCTUHHO, BBITIOJIHSAIOTCS HHCTPYKIUU BHYTpHU
L{MKJIa, UHAYE BBIIIOJIHECHHUE LIMKIIA 3aBEPIIACTC.

3 IlepeMeHHasA-CUETYMK U3MEHSETCS HA BEJIMYMHY, YKa3aHHYIO B napamerpe [Ilpu-
pawenue.

4 Ilepexo/l K MyHKTY 2.

5 Ecim BHYTpHM LHKJIA HE MCNOJIb30BaiCs oneparop break, To mocie 3aBepuieHus
BBITIOJIHEHHUS 1IMKJIa OyJIeT BBITIOJHEH OJIOK B MHCTPYKIUU else. ITOT OJ0K HE SBIISI-
eTCs 00s13aTeIbHBIM.

[Iepenuniiem NoCIEIHIO MPOrpaMMy, HCIIOJIb3ysl KOHCTpyKIuio while:
s = "str" # 3BamanHas cTpoka
i = 0 # HauasbHOe 3HAUEHME [IepeMeHHOM-CueTuuKa
while i1 < len(s): # Iloka CUETUMK MeHbIIEe IJIMHE CTPOKU
print (s[i], end=" ") # BwoBOI i-T0 cuMBOJIa
i += 1 # IpupameHue
else:
print ("\nlukj BHIOJHEH")

1.3 [lononHuTesibHble KOHCTPYKLUMU
Hepqu/IanM KOHCTPYKHI/II/I, KOTOpLIe JA0CTATOYHO 4aCTO HpI/IMeHHIOTCH COBMECCTHO
C OUKJIaMU.

dyukuus range() mpuUMEHSICTCS I CO3IaHUs quara3ona 3HaueHunii. Ee ¢popmar:
range ( [<Hauajo>, ] <Koneu>[, <llar>])

3z1ech NEpBbIM MMapaMeTp 3aJacT HadalabHOE 3HadyeHue. Ecim nmapamerp Hauano He
yKa3aH, TO 10 YMOJIYaHHIO ucnoiib3yercs 3HaueHre 0. Bo BTopom nmapamerpe ykasbl-
BaeTcs KOHEeYHOoe 3HaueHue. Cieayer 3aMeTUTh, YTO 3TO 3HAYEHHE HE BXOJUT B BO3-
Bpamaemsle 3HaueHus. Eciau napamerp [[/ae He yka3aH, TO MCHOJIb3YETCs 3HAYECHHE
1. @yHKIMS BO3BpAIlaeT AMANa3oH — 0COOBI 00BEKT, MOAACPKUBAIOLINI HUTEpaIH-
OHHBIN NMPOTOKOJ. C ITOMONIBIO AUaIa3oHa BHYTpH HUKIA for MOXHO MMOIy4nTh 3HA-
YEHUE TEKYILETO JJIEMEHTA.

JInarna3oH noaIepKUBAET 1BA MOJIE3HBIX METOMA:

e index(<3nauenue>) — BO3BpaIllACT UHIEKC 3JIEMEHTA, UMEIOUIECTO YKa3aHHOE
3HaueHue. Ecnu 3HaueHue He BXOJAUT B JMAIa30H, BO30YXKJAaeTcs HUCKIIOYEHHE
ValueError;

e count(<3Hauenue>) — BO3BpaIlaeT KOJUUYECTBO AJIEMEHTOB C YKa3aHHBIM 3Ha-
yeHrueM. Ecin ajeMeHT He BXOJUT B IHana3oH, Bo3Bpamaercs 3Hauenue 0.

Omneparop continue mo3BOJAET NEPEUTH K CIEAYIOLIEH UTEpPAlUH LUKJIA 0 3a-
BEPILECHMS BBIIOJHEHUS BCEX MHCTPYKIUI BHYTPU LIUKIIA.

Omneparop break no3sBonser OCymeCTBUTH BBIXOJ W3 LHUKJIA, T. €. IEpPeAaThb
yIpaBJIEHUE KOHCTPYKUMHU, UAYIIEN 32 IUKIOM.



2 3ap,atm Ansa camMmoCToATesNIbHOIro peLueHus

1.1 CocTtaBuTh MporpaMmy, MpOBEPSIONIYI0, OYAYT JU B3aMMHO MPOCTHI ABa HATY-
pajbHBIX (LIEJIBIX) YKCTIA.

1.2 CocTtaBuTh mporpamMmy, MpOBEPSIOUIYI0, OyAET JU MNPOCTHIM JIaHHOE HaTy-
paJIbHOE YUCIIO.

1.3 Hanumwure nporpaMMy, KOTOpasi BBIBOJUT Ha 3KPaH BCE MPOCTHIC UKCIIA U3 UH-
tepBaia 1.N, ucnonb3ys pemieto IparocdeHa.

1.4 HancaTte mporpaMmy, KOTOpasi BBIBOJUT Ha SKpaH NepBble N IPOCTHIX YUCEN.

1.5 HaiiTu Bce nenurtenu HaTypaiabHOro uncia N.

1.6 Pa3noxuTh 1eI0€ YKCIIO Ha MPOCThIE MHOXKUTENU. BhIBECTH HA 3KpaH Bce Mpo-
CThIE MHOXUTENH (B OPSIIKE BO3PACTAHUS) U UX TOPSIIKU.

1.7 HarypasbHO€ 4MCIIO HAa3bIBAETCSI COBEPLIEHHBIM, €CJIM OHO PAaBHO CYMME BCEX
CBOMX JENHTENEeH, BKItoyas eauHuly. Beisectu nepoie N (N<5) coBepIIEHHBIX YH-
CeJ Ha DKpaH.

1.8 IIpoBepuTh, KakKue HEYETHBIE HATYpaJbHbIC Yucia u3 uaTepBaiga N..M mMoxHO
NPEACTAaBUTh B BUJIE€ CYMMBI TPEX MPOCTHIX YHUCEI.

1.9 [IpoBeputh, OyA€T Ji1 JaHHOE YKCco ynciioM OudoHayym.

1.10 Beraucauts (N)!!, roe

NIt =2%4*__*(2N)
N+ = 1%3* *(2N+1).

1.11 Haiitu Bce paznuyHbie mUdaropoBsl TPOHKH U3 HHTEepBasia oT N 10 M.

1.12 Hanucate nmporpaMMy yMHOXKEHUS (ZI€JIEHHs) JBYX JTaHHBIX PAllMOHAIBHBIX
gucesn. OTBeT I0KEH OBITh HECOKPATUMOM JPOOBIO.

1.13 Hanucarbs nporpammy CIOKEHHS (BBIUUTAHUS) ABYX JAHHBIX PALIMOHAIBHBIX
gucen. OTBeT I0KEH OBITh HECOKPATUMOM JPOOBIO.

1.14 Haiitu Bce nenble uyncia u3 uarepsanga ot N 10 M, KOTOpbIe JeTATCsl Ha KaX-
TY¥O U3 CBOUX MHUD.

1.15 Haiitu Bce nesnble uncna u3 uHTepBaiia oT N 10 M, KOTOpbIE IENSITCA HA CyM-
My BCEX CBOUX IU(p.

1.16 IIpoBeputhb, ABIAIOTCS JIM JBa YKCIAa APYKECTBEHHBIMHU (CymMMa AeluTene
OJIHOTO YHCJia paBHA JApyromy uuciy). Hanpumep, cymma nenuteneit yucna 220 pas-
Ha: 1 +2+4+5+10+ 11 +20+22+44+ 55+ 110 = 284, a cymma aenuTteneu
yucna 284 papHa: 1 +2 +4 + 71 + 142 = 220, nostomy uucina 220 u 284 — npyxe-
CTBEHHBIE.

1.17 CoctaBuTh nporpamMmy nepeBojia YUCel U3 HEMO3UIIMOHHOM, HAalpUMep, PUM-
CKOM CHUCTEMBI CUHCIIEHUS B JECATUYHYIO.

1.18 Onpenenuth, MOKHO JU MPEACTAaBUTHh JAHHOE YUCJIO B BUAE CYMMBI KBajpa-
TOB JBYX (TpeX) LENbIX YUCEI.

1.19 Onpenenutb, MOXKHO JIM IPEACTABUTh JAHHOE YUCIIO B BUAE CYMMBbI KyOOB
IBYX (Tpex) LEeNbIX YUCe.

1.20 Onpenenuthb, MOKHO JIM MPEACTAaBUTh YMCIO A B BHJC JUHEHHON IEI0YMC-
JeHHor koMOuHauu uncen B u C.

1.21 Onpenennm onepannto # Tak, uto A#B = A - B + A % B. Haiitu Bce uucna
u3 uHTepBana oT N 10 M, U1 KOTOpBIX 3Ta ollepanus KOMMYTaTUBHA.



1.22 XapakTtepoM HaTypajbHOIO 4YMCJa HA30BEM CyMMY BCEX €ro JEIUTENEH, HE
PaBHBIX €IMHUIIE U CAMOMY YHUCIYy. XapakTepoM MPOCTOro 4uciia OyJleM CUUTATh
HyJb. Hanucath nporpammy, KOTOpasi BEIYUCIISIET XapaKTep YKcCIa.

1.23 CocTaBuTh anroputM, HAXOAAIIMK 1O HenabiM unciiaMm A , B u C takue uenbie
XuY,uto A*X+B*Y=C (ecnu takue X u Y CyIIECTBYIOT).

1.24 CocTtaBuTh nporpaMMmy Moucka cpeiu uucen n, n+l, ..., 2*n Tak Ha3bIBAEMbBIX
OJIU3HEIIOB, T. €. IBYX IPOCTHIX YUCEN, PA3HOCTh MEXAY KOTOPHIMU PaBHA JABYM.

1.25 Yucno u3 n nudp Ha3bIBAETCS YUCIOM APMCTPOHTa, €CIIM CyMMa ero nudp B
CTEIIEeHHM N paBHA caMoMy uuciy. Hanpumep: 1634 = 14 + 6% + 34 + 44,

CocraBuTh NporpaMmy, HaxoJsIIYI0 BCE yuciaa APMCTpPOHra M3 JIBYX U Tpex
uudp.

1.26 CocraButh mporpammy, HaXOJSIIYI0 BCE TPEX3HAYHBIC YKclia abc Takue, 4To
abc=al+b!l+c!.

1.27 T'mnore3a CumoHa 0 (pakTOopHanse COCTOUT B CIHEAYIOIIEM: TOJBKO YEThIpE
dakTopHuana SBISIFOTCS MPOU3BEICHUSIMH TPEX MOCIEAOBATEIBHBIX IENbIX yucen. Bot
nBa u3 Hux: 4! = 2*3*4 5! = 4*5%6. CocTtaBUTh IpOrpaMmy, HaXOISIIYIO CIEIYIO-
miee 4ucio, o0nanarollee yKa3aHHbIM CBOMCTBOM. CMOKeTe JM Bbl ONPOBEPIHYTH
3Ty TUNOTE3Y?

1.28 Yucno Ha3biBaeTcst aOCOIIOTHO MPOCTHIM, €CJIM MPH JH000M MepecTaHOBKE €ro
mudp Takxke obpasyercs mnpocroe yucio. HaliTu Bce abCOMOTHO MPOCTHIE YKCIIA U3
WHTEpBajia [n, mj.

1.29 TIpocroe uncino MepceHHa — 3TO YUCIIO, KOTOPOE MOXKET OBITh TIPEICTABICHO
B Buge: 2" — 1, rme n toxe npocroe. COCTaBUTh MpOrpamMmy, HaxoMSIIyI0 4ucia
MepcenHa.

1.30 CopmupoBaTh U BBIBECTH Ha KpaH B MOPSIAKE BO3PACTAHHS BCE YHCIA W3
4eTeipeX nudp, mpuueM BHYTPU YHCIIA HE JOJDKHO OBITh BYX OAMHAKOBBEIX IUGD.
Hanpumep, Takumu unciamu siBisitotest 123(0123), 2715 u 1. 1. Yucno 24 takum He
spisietcs (24 = 0024).

1.31 ITo 3apanHoi hopMysie UiieHa psjia ¢ HOMEPOM K COCTaBUTH JIBE MPOrPAMMBI:

a) MporpamMMy BBIYUCIICHUSI CyMMBbI MIEPBBIX N YJIECHOB 33JIaHHOTO Psa;

0) mporpaMmy BBIYMCIICHUS BCEX WICHOB Psija, HE MEHBIINUX 3aJaHHOTO yucia E.

1 1 2 5
Qk-1)Q2k+1) k(k+1)+4°
3 k 4 2k +1
(k+D(k+2)° QK+ 1)k’
5 k+1 6 8k
kK2 (k* +2) 3k2+10°
7 5k 8 3k -1
k> +81 Tk*+9°
9 k+0.,5 10 1
3k2+2° k*+15
11 1 12 k+1

k*+3k+4 k(k+2)(k+3)



13 k+2 14 4k

k(k* +4) 5k* +8k-1

15 k+4 16 2k
(k+2)(k+8)’ 3k*+k+4

17 2 18 3
k(k+3) " (k+D)(k+7)"

19 2 20 3

2k +5k—1" 2k +5°

21 4 22 2
k*+3k+1" 2k(k—0,2)

23 5,6 24 2
k(3k +0,75) 4k* -2k -1

1.32 Jlano HatypanbHOe unciao. HailTu cyMMy M KOJIMYECTBO YETHBIX U HEUETHBIX

udp B HEM.
1.33 [ano HarypanbHOe 4uciO. [[oqyduTh U BBIBECTH YUCIIO, Y KOTOPOTO U(PHI

pPacmoioKeHbl B 0OpaTHOM MOPSIIKE, HAPUMEP: TaHO YUCIO 2354, MOTYyYUTh YUCIIO
4532.

1.34 Tano yucno N (N<=40). CocTtaBuTh nporpaMmy HaxOXJCHHS BCEX IEIHUTE-
JIEW BCEX HaTypalbHbIX ynceln ot 1 1o N.

1.35 Jano yucno N (N<=40). CoctaBUTh IpOrpaMMy HAXO>KIECHHSI YETHBIX AEIIN-
TeJIEN BCEX HaTypaibHbIX uncel oT 1 1o N.

1.36 HatypaibHO€E 4HCIIO Ha3bIBAETCS COBEPILIEHHBIM, €CIIM OHO PABHO CYMME BCEX
CBOMX JIEJMUTENIeH, BKIIOYasl eIUHUILy. YMCI0, MEHbIIEee CyMMBbl CBOUX JeNUTENEH,
HA30BEM M30BITOYHBIM, & YHUCJIO, 00Jee CyMMBbl CBOMX MAEJIHUTENEH, — HEMOJIHBIM.
Haiitu N n30b1TOUHBIX 1 M HEMOJIHBIX YHCET.

1.37 Jlana cymma ngener N (N<100). Hy>xHo npeicTaBuTh €€ Kak MOKHO MEHBIITUM
KOJIMYECTBOM MOHET JIocTouHCTBOM 10, 5,2 u 1 pyOuib.

1.38 3agano HatypanbHoe yuciao N. HailTh Konu4yecTBO HAaTypajbHBIX YUCEN, HE
npeBocxoAsamux N 1 He JIeIuXcsl HU Ha OJJHO U3 4Hcen 2, 3, 5.

1.39 JIBa nBy3HAYHBIX YKCIIA, 3aMHCAHHBIX OJHO 3a JPYTUM, O00pa3yrOT YEThIPEX-
3HAYHOE YMCII0, KOTOPOE AEIUTCS Ha UX IpousBeacHue. Haltu otn yncna.

1.40 Jlansl aBa ABY3HAYHBIX HATypajdbHbIX ynciaa A u B. M3 atux uncen cocraBu-
JM 2 4YeThIPEX3HAYHbIX YHCJIA: IIEPBOE YUCIO MOIMYYWIM MyTEM HalUCaHUsl CHadaia
yucna A, 3arem B. [lns moixydeHuss BTOpOro 4ymucia cHayajia 3amnucany 4yuciio B, 3a-
TeM A. Halitu uncna A u B eciin M3BECTHO, UTO MEPBOE UETHIPEX3HAYHOE YHUCIIO
Hallesno neaurcs Ha 99, a BTopoe Ha 49.

1.41 V3 HaTypanbHOTO YKCIIa YAAIUTH 33aHHyto nudpy. Yucno u undpy BBOIUTH
¢ kiaBuatypsl. Hanpumep, 3anano uncino 5683. Tpebyercs ynanutb u3 Hero nudpy
8. ITosyuurcs yucno 563.

1.42 Haiitu cymMy TiepBoi U mocieaHel 1mudp ar000ro 1eaoro mojaokKUuTeIbHOTO
qHCIIa.

1.43 Jlano menoe 4mciio, cocTosmee U3 pasHbiX 1udp. Onpeaenutb, Kakas u3
1idp 3agaHHOTO YKcia OoJIbIe, T. €. HAaWTH HanOoIbINy0 (Y Yuca.



1.44 lana mocieqoBaTeabHOCTD YHCEI, COCTOSIIIUX TONbKO 13 nudp 0 u 5, B mo-
psaake Bozpactanus: 0 5 50 55 500 505 5000 5005 5050 u Tak nanee. Haiitu k-oe mo
NOPAJZIKY B 3TOM MOCIEA0BATEIbHOCTH YHUCIIO.

1.45 Hamucatp mporpammy, KOTopas HpoBepsiia Obl, YTO KaKOBO Obl HU OBLIO
HATypaJbHOE YHCIIO N, CPEA NMEPBHIX n>-1 uncen GuOOHAYYN HAKMAETCS XOTs ObI 0]
HO, JeJIsiIeecs Ha n.

1.46 IlpoBepka runote3bsl Cupakys. Bo3eMmem nro6oe HatypanbHOoe yucio. Eciau
OHO YETHOE — pa3/IeJIuM €ro MonojaM, eIl HEeYeTHOE — YMHOXXHUM Ha 3, npubaBum 1
U pazaenum mnomnosiaMm. [ToBTopuM 3Tu 1eHCTBUSI ¢ BHOBH MOJYYEHHBIM YUCIOM. [ 'H-
1oTe3a IJacuT, YTO HE3aBHUCUMO OT BbIOOpA MEPBOro YKCIIa PaAaHO WM MO3/IHO MBI I0-
ayuuM 1. I[IpoBepbTe runoresy st Becex uncel ot 20 go 30.

1.47 {anbl nBa yncna. Onpeaenuts MU pbl, BXOASAIINE B 3aITUCh KaK MEPBOro, TaK
Y BTOPOT'O YHCEIL.

1.48 Crapunnas 3amaya. CKOJBKO MOXHO KYHHUTh OBIKOB, KOPOB W TEJST, €CIU
mata 3a Oblka — 10 pyOuseit, 3a  kopoBy — 5 pyOsieid, 3a TeleHKA — MOJITUHHUK
(0,5 py6ms), eciiu Ha 100 py6seit Hago kynuTh 100 royioB ckoTa.

1.49 HanncaTte nporpamMmy, KOTOpasi HAXOJUT U BBIBOJAUT HA ME€YaTh BCE YETHIPEX-
3HauHbIe abcd, yncna a, b, ¢, d — paznuunbie HUPHI, 1711 KOTOPHIX BBITOJHIETCS: ab-
cd=atb+ctd.

1.50 Ecnu ™Mbl cioxkuM Bce HUGPH KaKOro-iubo 4Yucia, 3aTeM Bce LUQPPHI
HaWJEHHOW CyMMBI U OyZleM MOBTOPSATh MHOTO pa3, Mbl, HAKOHEI, MOJIYYUM OJHO-
3HayHO€ 4ucio (uudpy), Ha3piBaeMoe HU(POBBIM KOpHEM JAaHHOro yucna. Hampu-
Mmep, 1 poBoii KopeHb uncia 34697 pasen 2 (3+4+6+9+7=29; 2+9=11; 1 + 1=2).
CocTtaBuTh NporpaMMmy Il HaXOKIEHUS TU(DPOBOTO KOPHS HATYPATHHOTO YKCTIA.

JlaGopaTopnas padora Ne 2. [IpeoOpa3zoBaHue CMMBOJIBHBIX BEJIMYUH

Leab padboThbl — MO3HAKOMUTHCSA C OCHOBHBIMH KOHCTPYKIIUSMH, UCIIOJIb3Ye-
MBIMH 17151 00pa0OTKHU CTPOKOBOM MH(MOpPMAITUH.

1 dparmeHT Teopumn

CTpoKu MpEeACTABISIIOT COOOW YMOPSIOYEHHBIE MMOCIEA0BATEIBHOCTH CHUMBOJIOB.
JUITMHA CTPOKM OrpaHWYeHa JIMIIb 00BEMOM ONEPATHUBHON NaMATH KoMIbroTepa. Kak
U BCE MOCJIEA0BATEIbHOCTH, CTPOKU MOAJAEPKUBAIOT OOpAIIeHHE K SJIEMEHTY 0 HH-
JIEKCy, TOJIydYeHUEe cpe3a, KOHKAaTeHaIuio (omepatop «+»), MoBTOpeHue (omepatop
«*»), IPOBEPKY HA BXOXkACHHUE (OnepaTopsl in 1 not in).

K n000My CUMBOITY CTPOKHM MOKHO OOpaTUThCS KaK K AJIEMEHTY CIHMCKa — JI0CTa-
TOYHO yKa3aTh €ro MHIEKC B KBaJpaTHBIX cKoOKax. Hymepanus HaumHaeTcs ¢ HyIsl.
Ecnu cuMBOJI, COOTBETCTBYIOIIMN YKa3aHHOMY MHAEKCY, OTCYTCTBYET B CTPOKE, TO
B030yxnaerca uckiaoueHue IndexError. B xauectBe mHaekca MOXHO yKa3aTh OT-
pulaTenbHOE 3HaueHue. B aToM ciayyae cMmenieHue OyAeT OTCUMTHIBAThCS OT KOHIIA
CTPOKH, a TOYHEE — YTOOBI MOJIYUUTh MOJOKUTEIbHBIN HHACKC, 3HAUCHUE BbIUNTACT-
Csl U3 JUIMHBI CTPOKH.

Tak Kak CTpOKM OTHOCSTCSI K HEM3MEHSEMbIM THUIIAM JIaHHBIX, TO U3MEHUTh CUM-

BOJI IO MHJACKCY HCIIb3. YTtoOBI BBIIIOJIHHUTH HU3MCHCHHNEC, MOXKHO BOCIIOJIB30BAaTHCA
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orepaleil U3BIeYeHNs Cpe3a, KOTOpas BO3BpAIllaeT yKa3aHHBINH (parMeHT CTPOKH.

dopmMar ornepanuu:
[<Hauajo>:<Koneu>:<llar>]

Bce mapametpsl 31ech He sSBIstOTCS 00si3aTenbHbiMU. Eciiu mapamerp Hauano He
yKa3aH, TO ucnois3yercs 3HaueHue 0. Eciau mapamerp Koney He ykazaH, TO BO3-
Bpamaercss parMeHT 10 KoHma cTpoku. Cleayer Takke 3aMEeTUTh, YTO CUMBOJ C
MH/IEKCOM, YKa3aHHBIM B 3TOM MapaMeTpe, He BXOAMUT B BO3BpAIlla€MbIil ()parMeHT.
Ecmu napametp [llaz He yKa3aH, TO HCIIOJIB3YyETCS 3HaueHUEe 1. B kauecTBe 3HaUeHUSA
napamMeTpoB MOKHO yKa3aTh OTPULATENbHbIE 3HAUCHHUS.

[TepeunciuM OCHOBHBIE (PYHKIIU AJ1s1 pabOThI CO CTPOKAMM:

o str([<Oo6vexm>]) — npeoOpasyer a000H 00BEKT B CTpOKY. Ecnu mapameTp He
yKa3aH, TO BO3BPAILIAETCS IIyCTasi CTPOKA;

¢ len(<Cmpoxa>) — BO3BpaIAaET KOJIUYECTBO CUMBOJIOB B CTPOKE.

OCHOBHBIE METOJBI JIs1 pa0OTHI CO CTPOKAMH:

o strip([<Cumeonvr>]) — ynanser yka3aHHbIE B TapaMETPE CUMBOJIBI B HA4YaJIE U
B KOHIIE CTpoku. Eciiu mapameTp He 3ajaH, yJalstoTCs IpoOeIbHbIE CUMBOJIBL: MPO-
0en, cuMBOJ MepeBoda CTPOKHU («\n»), CUMBOJ BO3BpaTa KapeTkKu («\r»), CUMBOJIbI
TOPU30HTANBHOM («\t») U BepTUKATBLHOU («\V») TaOyJISINN;

o split([<Pazoenumenv>[, <Jlumum>||) — pazgensier CTpoKy Ha MOACTPOKH IO
YKa3aHHOMY pa3JeJUTEN0 U J00aBIsIeT 3TU MOJCTPOKU B CHHUCOK, KOTOPBIA BO3-
BpallaeTcs B KayecTBE pe3yibTara. Eciu mepBblil MapaMeTp HE yKa3aH WIM UMEET
3HaueHre None, TO B KAYECTBE PA3IEIUTENS UCIIONb3YETCSl CUMBOJ Npodena. Bo Bro-
pOM TapaMmMeTpe MOXKHO 3aJaTh KOJWYECTBO NOJACTPOK B PE3YyJbTUPYIOLIEM
CIIMCKE — €CJIM OH HE YKa3aH WJIH PaBeH -1, B CIMCOK MONagyT Bce MOACTPOKHU. Eciu
HOJICTPOK OOJIbIIE YKA3aHHOTO KOJMYECTBA, TO CIMIUCOK OYAET COAEPKaTh €Ile OJHUH
AJIEMEHT — C OCTATKOM CTPOKU;

o rsplit([<Pazderumenv>[, <ITumum>|]) — ananorudueH meroxny split(), Ho mo-
UCK CHMBOJIA-pa3Ae/IUTENsl IPOU3BOJAUTCS HE ClieBa HAIpaBo, a, HA0OOPOT, ClpaBa
HaJIEBO;

e splitlines([True]) — paznenser cTpoky Ha MOACTPOKH IO CHUMBOJIy MEPEBOJA
ctpoku («\n») 1 q06aBisgeT ux B cmucOK. CUMBOJIBI HOBOM CTPOKH BKITFOUAIOTCS B pe-
3yJbTaT, TOJIBKO €CIIM HEe0oOs3aTeNbHbI apameTp uMmeer 3HaueHue True. Ecinu pas-
JINIUTEINb HE HAlJEH B CTPOKE, TO CIIUCOK OYIET COAEPKATh TOJIBKO OJIMH AJIEMEHT;

e partition(<Pazdenumens>) — HAXOAUT TMEPBOE BXOXKJICHUE CHUMBOJIA-
pa3ienuTens B CTPOKY M BO3BPAILIAET KOPTEXK M3 TPEX DJIEMEHTOB: MEPBBINA AJIEMEHT
Oyner coaepkaTh (parMeHT, pacloOKEHHBIN Mepes pa3fenuTesieM, BTOPOMl aie-
MEHT — CaM pa3e/IUTeNb, a TPETUN DJIEMEHT — (PparMeHT, PACIOJIOKEHHBIN MOCIe
paznenurend. [louck npousBoAUTCS cieBa HampaBo. Eciau CUMBOJI-pa3fienuTeNb He
HaWJIeH, TO MEPBBINA AJIEMEHT KOpTeka OyJeT couepkaTh BCIO CTPOKY, a OCTaIbHBIC
3JIEMEHTHI OCTaHYTCS MTyCThIMU;

e join() — mpeoOpa3yeT nocie0BaTENbHOCTh B CTPOKY. DJIEMEHTHI JOOABIISAIOTCS

yepe3 yKasaHHbId pasgenurens. Dopmar merona:
<Crpoka> = <PaspmejauTeisb>.join (<IlocjlemoBaTEeJIbLHOCTL>)
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e find() — nmeT moaCTpoKy B CTpoke. Bo3BpaiaeT HOMEp MO3UILIMHU, C KOTOPOM
HAYWHAETCS BXOXKJICHUE TOACTPOKH B CTPOKY. Eciii moacTpoka B CTpOKY HE BXOJIHT,
TO BO3Bpalnaercs 3HadeHue -1. Meron 3aBucur ot peructpa cumBojoB. dopmar me-

TOMdA:
<Crpoka>.find (<IomcTtpoka> [, <Hauajo> [, <Koneu>] 1])

Ecnu HavyanbHas MO3ULMS HE YKa3aHa, TO MOUCK OyAeT OCYIIECTBIAThCS C Hadasa
ctpoku. Eciau mapamerpsl Hauano n Kowney ykazaHbl, TO TIPOU3BOJIUTCS OIEpaLIMs
U3BJICUCHUS CPe3a U MOUCK MOACTPOKHU OYJI€T BBIMOJHATHCS B 3TOM (PparMeHTe;

e index() — meToxa anamormyeH metoay find(), HO ecii MOACTPOKA B CTPOKY HE

BXOJIMT, TO BO30ykaercs uckioueHue ValueError. ®opmar merona:
<Crpoka>.index (<IlomcTpoka>[, <Hauajo>[, <Koueu>]])

e count() — BO3BpalIacT YUCIO BXOXICHUU MOJCTPOKH B CTpoky. Ecimu monu-
CTpPOKa B CTPOKY HE BXOJIUT, TO BO3BpalaeTcs 3Hauenue 0. Meroj 3aBUCHUT OT peru-

ctpa cumBOJ0B. DopMar meroza:
<Crpoka>.count (<IlomcTtpoka>[, <Hauamo>[, <KonHeu>]])

e replace() — NpPOU3BOIUT 3aMEHY BCEX BXOXKIEHUW 3aJaHHOW MOJICTPOKH B
CTPOKE Ha APYTYIO MOACTPOKY M BO3BpallaeT pe3ysbTaT B BUJIE HOBOM CTpOKU. Me-

TOI 3aBHUCHUT OT pCTUCTPAa CUMBOJIOB. (I)opMaT METoAa.
<Crpoka>.replace (<I[lomcTpoka Injsa 3aMeHB>, <HoBasg mnomcTpoka>
[, <MakcuMaJiIbHOE KOJMUEeCTBO 3aMeH>] )

Ecnmu xonmmdecTBO 3aMeH HE yKa3aHo, OyJeT BBIMOJTHEHA 3aMEHa BCEX HAWICHHBIX
HOJICTPOK.

2 3apgaum onsi CaMOCTOATENbHOrO peLueHus

2.1 lana crpoka cumBoJioB. ChpopMupoBaTh HOBYIO CTPOKY, COCTOSIIIYIO U3 CHM-
BOJIOB C HOMEPAMU TpPH, IIECTh, AEBATH U T. 1. JAHHON CTPOKHU.

2.2 Jlanbl nBe cTpoku. BeiBecTr OO0bIIyI0 MO JUIMHE CTPOKY CTOJBKO pa3, Ha
CKOJIBKO CUMBOJIOB OTJIMYAKOTCSI CTPOKH.

2.3 Jlana ctpoka cuMBOJIOB. OmipeieinTe, Kakoi U3 CUMBOJIOB «S» HJIH «(» BCTpe-
yaeTcs B Hel paHble. Eciiu kakol-TO U3 CHMBOJIOB B CTPOKE OTCYTCTBYET, TO CO00-
IIUTH 00 DTOM.

2.4 Hanucatp nmporpaMmy, KOTOpast CHATAET YHCIIO CJIOB B IIPEIJIOKEHNH.

2.5 Hanucars nporpamMmy, KOTOpasi CYMTAET YUCIIO CJIOB B MPEIJIOKECHUHU, HAUU-
HAIOIIMXCS Ha 33JITaHHYI0 OYKBY.

2.6 Hanucatp nporpammy, KOoTopasi MpoBEpsIeT, MOKHO JIK U3 OYKB, BXOJSIIUX B
CJIOBO A, COCTaBHUTH CJIOBO B.

2.7 Jlana cTpoka, B KOTOPOM HET HayaJdbHBIX U KOHEYHBIX MpoOenoB. Heobxonumo
U3MEHHTDH €€ TaK, YTOObI JUIMHA CTPOKHU CTajla paBHA 3aJJaHHOMU JIJTMHE, OOJbIICH, YyeM
TEKyIllasl JJIMHA CTPOKU. DTO CIEAYET CHENaTh IyTEM BCTaBKM MEXKIY CIOBaMHU JI0-
MOJIHUTEIBHBIX MpooOenoB. KomnyecTBO mpoOenoB Mexay OTACIbHBIMU CIIOBAMHU HE
JIOJKHO OTJIMYAThCA Oojiee, yeM Ha OAHWH Mpolen (TO ecTh MpoOebl T00aBISIOTCS
PaBHOMEPHO).

2.8 Hamcatp mporpamMmy, KOTOpasi yiajisieT B JaHHOM TEKCTE BCE JIUITHUE Mpole-
JIBI.

2.9 CocTaBUTH CIUCOK CIOB, KOTOPBIE BXOJSAT B IAHHOE MPEJIJIOKECHUE.
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2.10 IlogcunTaTp, U3 CKOJIBKUX Pa3HBIX CIOB COCTOUT JAHHOE MPEJI0KEHUE.

2.11 TloxcunTaTh YUCIO PA3IUYHBIX TJIACHBIX (COTJIACHBIX), BXOJSAIIUX B JAHHOE
CJIOBO (MpeIoKEHUE).

2.12 YnopsaouuTh 1aHHBIM HAOOP CJIOB 1O ajipaBUTY.

2.13 HamwmcaTtp BCe NPEMIOKEHHUS, KOTOPbIE MOKHO COCTAaBUTh W3 CJIOB: «Balld
NpeKpacHble Tja3a», «IpeKpacHas MapKu3a», «OT JIO0BU», «CYIAT», «MHE»,
«CMEPTh» MyTEM MX BCEBO3MOKHBIX NIEPECTAHOBOK (JIaHHAsI CUTYyaIUsl OOBITPhIBACTCA
B nibece Mouibepa «MelanuH BO JBOPSTHCTBEY).

2.14 IlpoBepbTe MPaBUIBLHOCTh PACCTAHOBKH CKOOOK B BBIPAXKEHUHU. AJTOPUTM
MOJKET OBbITh, HAIPUMEDP, TAKUM: MIPHU MOJICUETe CKOOOK ClIeBa HAMPABO YUCIIO OTKPHI-
BAIOIIHUX CKOOOK HE JIOJDKHO OBITh MEHBINIE YMCIa 3aKPHIBAIOIINX, MMPUYEM IPHU 3a-
BEPUIECHUH T1OJICYETA ATU YUCJIA JOJIKHbBI COBIAATh.

2.15 U3 manHOTO NpennokeHust BEIOpaTh CJI0Ba, MMEIOILIUE 33JaHHOE YUCIIO OYKB.

2.16 CocTtaBUTh IPOrpaMMy, MOJCUYUTHIBAIONIYIO0 YUCIO MPEIOKEHUI B TEKCTE
(mpeIoKEeHNEe OKAaHYMBAETCA CUMBOJIAMU «.», «7», «!»).

2.17 CocTaBuTh NpOrpaMmy, BBIYEPKUBAIOIIYIO U3 MPEIII0KEHUS JAHHOE CIIOBO.

2.18 CdopmupoBath U BBIBECTH Ha JKpaH BCE BO3MOXKHBIC MEPEHOCHI JAHHOTO
cinosa. IlepeHoc moutu Bcerja OyeT BBITONHATHCS MPaBUIBHO, €CIIU MOJIb30BATHCS
TaKUMU MPABUIIAMMU:

a) JIBE UIYIIKE MOJPSA TJIACHBIE MOKHO pa3/ieNiuTh, €CIU MEePBOM U3 HUX Ipelie-
CTBYET COTJIacHasi, a 32 BTOPOU UAET XOTs Obl 0jiHa OykBa (OyKBa «ii» MPHU 3TOM pac-
CMaTpUBAETCS C MPEAIIECTBYIONIECH IMAaCHON KaK €IMHOE LIEJI0e);

0) Be uayIIMe MOPST COrNIACHBIE MOYKHO Pa3AeiuTh, €CIIU NePBOM U3 HUX Ipe.-
LIECTBYET IJIaCHAsl, @ B TOM YaCTH CJI0BA, KOTOPAsk UJIET 32 BTOPOM COIVIaCHOW, UMEET-
cst XOTs1 ObI ofHa TyIacHast (OYKBBI «b», «bY» MPU ITOM PACCMATPUBAIOTCS KaK €UHOE
1EJI0€ C MPEIIIESCTBYIONIEH COTJIACHOM);

B) €Clli MpaBWia, YKa3aHHbIEe B MyHKTax (a) v (0) MPUMEHUTh HEBO3MOXKHO, TO
clielyeT NOMbITaTbCA pa3OUTh CIIOBO Tak, 4YTOOBI NEpBas 4acTh cojaepxana Oolee,
4yeM OJIHy OYKBY, U OKaHYMBAJIaCh Ha TJIACHYIO, & BTOpasl COJEpKajia XOTs Obl OJHY
[JIACHYO.

2.19 Pa30uTh JaHHOE CJIIOBO HA CJIOTH.

2.20 U3 3aganHOrOo Habopa CJIOB BBHIOpaTh BCE ClIOBA, UMerolue pudmel (pudma
onpesensieTcss mo MPUHIMITY, TpuayMaHHoMy HesHaiikoii: nBa ciioBa pudmyrorcs,
€CJIM TOCJIEHUE CIIOTH Y HUX COBIIAJIAIOT, HAIIPUMED, «IIATKA — CEIIECIKA ).

2.21 3amMeHUTh B JAaHHOM TEKCTE BCE MaJIble JATHHCKHWE OYKBBI HA 3aryiaBHbIC (TO
KE camoe JIJIsl pyCCKHUX OYKB).

2.22 TlepeneyaTaTh 3aJJaHHBIA TEKCT, yAAIUB U3 HETO 3HAKU «+», HEIIOCPEIACTBEH-
HO 3a KOTOPBIMU HJET Iudpa.

2.23 llepeneuataTh 3aJaHHBIN TEKCT, YAAJIUB U3 HETO BCe OYKBHI «by», HEMOCPE-
CTBEHHO Mepe]l KOTOPBIMU HAXOUTCS OYKBa «C».

2.24 Hanmcatp nporpammy, F€eHEpUPYIOLIYI0 CTPOKHM JuinHbI 10, mpudem nepsble
4 cumBoisia — nU@psel, CAEAYIOIIUE ABA CUMBOJIA — pa3jIMyHble OYKBBI, CIEAYIOIINE
4 cuMBOJIa — HYJIA WY €MHHULIBL, IPUYEM OJIHA €AMHULIA TOYHO IPUCYTCTBYET.
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2.25 Jlana HemycTasi MOCIEAOBATEIbHOCTh HEMYCTHIX CJIOB M3 JIATUHCKUX OYKB;
COCEJIHHE CJI0BA OTIENSAIOTCS IPYT OT ApYyTa 3amlsaTou, 3a MOCIEAHUM CIOBOM — TOUKA.
OnpenenuTs KOJIUYECTBO CIOB, KOTOPBIE COAEPKAT POBHO TPU OYKBBI «EH.

2.26 IlpeobOpa3zoBarh BbIpakeHHE (T. €. TEKCT CHEUUAIBLHOr0 BUAA), COCTABICHHOE
U3 1udp ¥ 3HAKOB YeThIpeX apU(PMETHUUYECKUX OINepanuil (CI0KEHUS, BBIUUTAHUS,
YMHOXKEHUS U JIeJieHus ), B mocTpukcHyo ¢opmy. B moctdukcHoit popme cHauana
3aMKMCHIBAIOTCS OTIEPAH/IbI, @ 3aTEM 3HAK OINepaliuy, HalpuMep:

OObIyHAas 3aMKCh [TocTdukcHas 3anuch
3+4 34+
(5-4)+2 54-2+
2*(3+4)*5 234+*5%

2.27 Bo3pMeM NpOU3BOJIBHOE CIOBO U MPOJEIAEM C HUM CIEAYIOIIYIO ONEPALMIO:
OMEHSIEM MECTaMH €ro NEPBYIO COIIACHYIO0 OYKBY C MOCJIEIHEN COrjaacHOM OYKBOA,
BTOPYIO COTJIaCHYIO OyKBY € MpernocieaHei coraacHoi OykBoi u T. 1. Eciau mocne
3TOM OIepauyy Mbl BHOBb ITOJYYUM HUCXOJIHOE CJIOBO, TO OyZI€eM Ha3bIBATh TAKOE CIIO-
BO HErJacHbIM MaJMHApOMOM. Hampumep, ciaoBa «Sos»,» rarey, «rotor», «gongy,
«karaoke» gBNSIOTCA HErJacHbIMHU NamuHApoMaMu. OmNpenenuTh, ABISETCS U 3a-
JAHHOE CJIOBO HETJACHBIM MATMHIPOMOM.

2.28 lan tekct. Eciu nepBbIii CUMBOJ TEKCTa HE SBISETCS MajoH JIATUHCKOU OyK-
BOM, TO OCTaBUTH ero O6e3 m3MeHeHus. Eciu ke 3T0 Manas jatuHckas OykBa, HO 3a
HaYaJIbHOW TPYMION MalbIX JAaTHHCKUX OyKB HE cieAyeT mudpa, To TakKe OCTaBUTh
TekcT 0e3 u3MeHenus. Muaue kaxmayro mudpy, npuHaAIeKaIIyo rpyrmne mudp, cie-
JYIOIIEH 3a HAa4aJIbHOM TPYMION MaJIbIX JAaTUHCKUX OYKB, 3aMEHUTH CUMBOJIOM ).

2.29 JlaH TEKCT, KaXIbIii CHMBOJ KOTOPOT'O MOXKET OBITh Majioii OyKBoOH, 1udpoi
WIN OJHUM W3 3HAKOB «+», «-», «*». I'pynnoii OykB OyjemM Ha3bIBaTh TaKyK COBO-
KyIHOCTh TIOCTIEIOBATEIbHO PACIIONIOKEHHBIX OYKB, KOTOPOH HEMOCPEICTBEHHO HE
OpeaIIeCTBYeT M 3a KOTOPOW HEMOCPEJCTBEHHO HE cieayeT OykBa. AHAIOTHUYHO
OTIpeNIeNM TPYIIy Udp U TPyNIy 3HAKOB. EClii B TaHHOM TEKCTE UMEETCS HE Me-
Hee JIBYX rpynn OYKB, TO KaXIbli 3HAK «1», BCTPEUAIOUTUNCS MEXKIY ABYMS TpyI-
namMu OyKB, 3aMEHUTb LUPPOH 1, 3HAK «-» 3aMeHUTh UGPoii 2, a 3HAK «*» — udpoit
3. naye ocTaBUTh TEKCT O€3 U3BMEHEHUIA.

2.30 dana cTpoka, COCTOsIIIAas U3 CJIOB, pa3eICHHbIX CUMBOJIAMHU, KOTOPbIE Mepe-
YHUCJIEHBI BO BTOPOH cTpoke. [lomyuuTs Bce cioBa.

2.31 C kiaBuaTyphl BBOAATCS J1B€ CTPOKU. HailTh KOIM4ecTBO BXOXKICHUM OJHOU
(ABJISIIOILICHCS TTOJICTPOKOI) B IPYTYIO.

2.32 Bo BBEIEHHOW CTPOKE yAalUTh MPOOEThl MEXIy TIEPBBIM M BTOPHIM BOIPO-
CUTEIIbHBIM 3HAKOM.

2.33 Jlana cTpoKa CJOB, pa3/ieJeHHBIX TpoderamMu. Mexay ciIoBaMu MOXKET ObITh
HECKOJIBKO TIPOOENIOB, B Havaje W KOHIIE CTPOKU TaKKe MOTYT OBITH mpoOensl. Tpe-
Oyercs mpeoOpazoBaTh CTPOKY TaK, 9YTOOBI B €€ Havaje ¥ KOHIIE MPOOEIOB HE OBLIO, a
CJI0Ba OBLIX pa3/ieNIeHbl OIMHOYHBIM CUMBOJIOM «*)» (3BE€3710UKa).

2.34 Haitu ci0BO, CTOSIIEE B TEKCTE IMOJ ONPEAEIEHHBIM HOMEPOM, U BBIBECTH
€ro MepByr OYKBY.
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2.35 Jlana cTpokKa CMMBOJIOB. ['pyImbl CHMBOJIOB, pa3ieiICHHbIE OJHUM WIIA HE-
CKOJIBKUMH TIpoOeTIaMy U HE COJEpIKalue MpoOeioB BHYTpH cels, Oy/1eM Ha3hIBaTh
cioBaMu. B camMoM IJTMHHOM CJIOBE 3aMEHUTh BCE OYKBBI «a» Ha «by.

2.36 Jlana cTpoka, COCTOsIIIIast U3 CJIOB, pa3/IeJIEHHbIX MpoOeIaMu U 3HAKaMu Tpe-
nuHaHus. OnpeaenuTs JUIMHY CaMOT0 KOPOTKOTO CIIOBA.

2.37 Jlana cTpoka cioB. 3aMEHHUTh MOCJIEAHUE TPU CUMBOJIA CJIOB, UMEIOLIUX BbI-
OpaHHYIO TMHY Ha CHMBOJ «$».

2.38 B npou3BOJIbHOM CTPOKE YIAIHUTh IMOCIEAHEE CIOBO.

2.39 Jlo6aBuTh B CTPOKY MPOOEIIbI MOCe 3HAKOB MPEMUHAHUS, €CJId OHU TaM OT-
CYTCTBYIOT.

2.40 Haiitu B CTpOKE ONpPEAEIEHHYIO MMOCIEI0BATEIbHOCTh CUMBOJIOB (ITOACTPOKY)
Y 3aMEHUTH €€ APYTOM.

2.41 Jlana cTpoka M3 CHMBOJIOB JIATHHCKOTO anaBuTa. BeTaBeTe mpoben mepen
KaXI0¥ 3aryiaBHOW OykBoH. llepen mepBoil OykBoil mpoOen H00aBiATH HE HAJO.
[Tpumep. Mcxonnas ctpoka: AtTimesYouMayWantToReadDataFromTheKeyBoard

[Tonyuyennas crpoka: At Times You May Want To Read Data From The Key
Board

2.42 Jlana ctpoka. [loacuuraTh 00I1Iee KOJUYECTBO COACPKAIIMXCS B HEH CTPOU-
HBIX JJATUHCKUX U PYCCKUX OYKB.

2.43 Jlana ctpoka. Ecnu ona npeacTaBisieT coO0M 3amuch LEI0ro YKciia, TO BbIBE-
cTH 1, eciiu BelIECTBEHHOTO (C ApOOHOM YacThi0) — BBIBECTH 2; €CJIM CTPOKY HEIb3s
npeoOpa3oBaTh B YUCIO, TO BeiBeCTH 0.

2.44 JlaHa cTpoka, n300paxaroias 1ej0e MOJOKHUTEIIbHOE YKCiIo. BeiBecTn 3Ha-
Kouepeayromyocs cymmy mudp sroro uncia. [pumep: mis yucna 294 cymma paBHa
-3 (2-9+4=-3).

2.45 lana cTpoka, coaepxkamas HaTypaibHOoe uucio. l[lonyunts cTpoky, comep-
KAIIYI0 COOTBETCTBYIOLLIEE YHCIIO B ABOMYHON CUCTEME CUUCIICHHUS.

2.46 [aHa cTpoKa, coaep:kallas HaTypallbHOE€ YHCIIO, MPEICTABICHHOE B JIBOMY-
HOM cucteme cuucieHus. [lonyduTs CTpoKy, COAEpKAaIlyI0 COOTBETCTBYIOIIEE YUCIIO
B JICCATUYHOMN CUCTEME CUHUCJICHUS.

2.477 JTansl uenple nojoxutenpHbie uncia N1 u N2 u ctpoku S1 u S2. Iomyuuts
U3 3TUX CTPOK HOBYIO CTPOKY, cojiepkaiyto nepsoie N1 cuMBos0oB cTpoku S1 u mo-
ciennue N2 CUMBOJIOB CTPOKU S2 (B YKa3aHHOM TOPSIZIKE).

2.48 Jlan cumBoa C u ctpoku S, SO. Ilepen kaxasim BXoxkjaeHueM cumBosia C B
CTPOKY S BCTaBUTH CTPOKy SO.

JlaGopaTopHas padora Ne 3. CTpyKkTypbl JaHHbIX. CIUCKH

He.]'lb paﬁoTbI — IIO3HAKOMHUTLBCSA C OCHOBHBIMH KOHCTPYKIUAMU, UCITIOJIb3YC-
MBIMMU J1JIA pa6OTLI CO CIIMCKaMH.

1 dparmeHT Teopumn
Cnucxu, Kopmeoicu, MHoafcecmea 1 OUana3oHbl — 9TO HYMCPOBAHHBIC Ha60p1>1 06”[:-
exToB. Kaxplil anemeHT Habopa COACPKUT JUIIb CCbLIKY HA 00beKm — 0 3TOU MpH-

YUHC OHHU MOI'YT COACPKATb 0O0BEKTBI IMPOU3BOJIBHOI'O THUIIA AAHHBIX W HUMCTb HC-
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OTPaHUYEHHYIO CTENEeHb BIOKEHHOCTU. [lo3umus sneMeHTa B HaboOpe 3amaeTcs uH-
oexcom. Hymepanus snemenToB HaunHaetcs ¢ 0, a e ¢ 1.

Cnucku v kopmedicu SBISIOTCS MPOCTO YIOPSIAOYEHHBIMH TOCIIEI0BATEIBHOCTAMHU
aneMeHTOB. Kak 1 Bce Mocie10BaTeIbHOCTH, OHM TIOIIEPKUBAIOT OOpallleHue K dJie-
MEHTY MO HUHJEKCY, MOJIy4YeHHE Cpe3a, KOHKATEHALHIO (OrepaTop «+»), MOBTOPEHHE
(omepartop «*»), MpoOBEepKy Ha BXOXKJIeHUE (omepatop in) U HE BXOXKACHUE (OrepaTop
not in).

CHUCKU OTHOCATCS K UBMEHAeMbIM MUnam OaHHslX. ITO 03HAYAET, YTO Mbl MOKEM
HE TOJIBKO MOJIYYUTb JIEMEHT 110 UHJIEKCY, HO U U3MEHUTH €TO.

KopTexxu OTHOCSTCS K HeuzmMeHsemMblM munam oarHulx. VIHBIMH CIOBaMHU, MOKHO
MOJIYYUTh 3JIEMEHT MO0 MHJIEKCY, HO UBMEHUTD €T0 HEJb3S, T. €. KOPMENC — IMO Heus-
MeHSAEeMbll CHUCOK.

Jns noGaBieHuss U yJaleHUsl 3IEMEHTOB CIHCKA UCIOJIb3YIOTCS CIEAYIOUIUE Me-
TOJbI:

o append(<Oo6vexm>) — 106aBIsET OJUH O0OBEKT B KOHEI] CliUcKa. MeTo u3me-
HSIET TeKYIIUI CIUCOK U HUYETO HE BO3BPAIIlAET;

o extend(<Ilocneooeamenvrnocmp>) — 100ABISACT PJIESMEHTHI IIOCICAOBATEIIHHO-
CTH B KOHEII CIIMCKa. MeToa U3MEHsIeT TEKYIU CIIMCOK U HUYEro HE BO3BPAIIIACT;

o insert (KHHOekc>, <Ob6vexm™>) — n0OaBISET OAUH OOBEKT B YKa3aHHYIO TIO-
3unuio. OcTanbHbIe JIEMEHTHI CMEIIAITCA. MeToa M3MEHSET TEKYIIUA CIUCOK U
HUYETO HE BO3BPALIACT;

o pop([<Hmnoekc>]) — ynangeT >JIEMEHT, PACIOJOXKECHHBIN MO YKa3aHHOMY WH-
NEKCY, U BO3Bpallaer ero. Eciu MHAEKC HE yKa3aH, TO yAAJISIET U BO3BpAIIAET IO-
CIEAHUM DJIEMEHT cnucKa. Ecau aneMeHnTa ¢ yKa3aHHbIM MHAEKCOM HET, WM CIIHCOK
nmycToi, Bo30yxaaetcs uckiodenue IndexError;

e remove(<3nHauenue>) — ynaiseT INEPBBIM JIEMEHT, COICPk AN yKa3aHHOE
3HaueHue. Eciu ameMeHT He HaliieH, Bo30yxaaercs nckimouerne ValueError. Meron
U3MEHSET TeKYIINI CIUCOK U HUYETO HE BO3BPAIIIACT;

e clear() — ynanser Bce 3JIEMEHTHI ClMCKa, ounnias ero. Hukakoro pesyibpTaTta
P 3TOM HE BO3BpaLIAEeTCsl.

VYkaxeMm eme psag GyHKIHN U METOJIOB, KOTOpbIE OYIyT MOJE3HBI IPU padoTe CO
CITUCKaMH.

UToOB! y3HATh UHJIEKC DJIEMEHTA BHYTPU CHHCKA, CIEAYET BOCIOIb30BATHCS METO-

oM index(). @opmar meToza:
index (<3HaueHue>[, <Hauano>[, <Koueu>]])

MeTton BO3BpalllaeT WHJIEKC 3JIEMEHTAa, MMEIOLIETO yKa3aHHOE 3HaueHue. Eciu
3Ha4YCHUE HE BXOJMUT B CIHUCOK, TO BO30yxkmaercs uckiodeHue ValueError. Eciou
BTOPOU U TPETHH MapaMeTphl HE YKa3aHbl, TO TOMCK OYyIE€T MPOU3BOJIUTHCS C Hayaja
1 10 KOHIIA CIHCKA.

VY3HaTh 00111ee KOJIMYECTBO JIEMEHTOB C YKa3aHHBIM 3HAUCHHUEM TI03BOJISICT METO/I
count(<3nauenue>). Ecau 3jieMEHT HE BXOJUT B CIIMCOK, TO BO3BpAIlaeTCs 3Haue-
Hue 0.

C momomipio ¢pysakiuii max() u min() MOXXHO y3HATh MaKCHMaJIbHOC W MUHU-
MaJIbHOE 3HAUCHUE CIIMCKA, COOTBETCTBEHHO.
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Meton reverse() M3MEHSET MHOPSAOK CIEAOBAHUS AJIEMEHTOB CIIMUCKA Ha IIPO-
TUBOMOJIOKHBIN. MeTO1 M3MEHSIET TEKYIIMI CIMCOK U HUYETO HE BO3BpAIAET.

OTcopTupoBaTh CIIUCOK M0O3BOJIsIeT MeTO/1 sort(). OH umeet cieayromuid popmar:
sort ([key=None] [, reverse=False])

Bce napameTpsbl He SBIAIOTCS 00s13aTeIbHBIMU. METOT U3MEHSET TEKYITUH CITUCOK
Y HUYEro HE BO3BPAILAET.

YToOBI OTCOPTUPOBATH CITUCOK IO YOBIBAHMIO, CIEAYET B TapaMeTpe reverse yka-
3aThb 3Ha4YeHue True.

B mapamerpe key MOXHO yka3aThb (DYHKIMIO, BBIIOJHSIOUIYIO KAaKOE-TMOO Neii-
CTBHE HAJ KaXIbIM DJIEMEHTOM CIHMCKa. B kauecTBe €IMHCTBEHHOTO NapaMeTpa OHa
NOJDKHA IPUHUMATh 3HAYEHNUE OYEPEAHOTO AIEMEHTA CIIMCKA, a B KAYECTBE PE3YJIbTa-
Ta — BO3BpallaTh pe3yibTaT ACHCTBUN HAJl HUM. DTOT pe3yjbTaT OyJeT y4acTBOBATH
B [IPOLIECCE COPTUPOBKH, HO 3HAUEHUS CAMHX AJIEMEHTOB CIIMCKA HE U3MEHSTCS.

2 3a.qaqu AnsA caMoCTOoATEeNIbHOIro peLueHusA

3.1 Haiigute Momynb pa3HOCTH MEPBOTO U IMOCIETHErO 3JIEMEHTOB YHCIOBOTO
CITHCKA.

3.2 Onpenenute UHAEKC 3JIEMEHTa YUCIOBOTO CIUCKA, 3HAYEHHWE KOTOPOTO PaBHO
CyMME€ NIEPBOT0 U MOCIEIHETO 3JIEMEHTA TOrO K€ CITUCKA.

3.3 Onpenenure, paBeH JU «UEHTPAIBbHBIN» 3JEMEHT YUCIOBOIO CIMCKA IIPOU3BE-
JNCHUIO0 KPAWHUX 3JIEMEHTOB.

3.4 Onpenenute, SBISETCS U MPOU3BEICHUE JIEMEHTOB YUCIOBOTO CITHUCKa (hak-
TOPHUAJIOM YHUCJIA, PABHOTO JIJIMHE CIIMCKA.

3.5 Onpenenure, BCE JIA JIEMEHTBHI YUCIOBOTO CIMCKA ABJISIOTCA TPEX3HAYHBIMU
YU CJIaMU.

3.6 Onpenenure, BCe JIM AIEMEHTHI YUCIOBOTO CIUCKA SBIISIIOTCS YETHBIMU YHCIIa-
MU.

3.7 Ilo 3agaHHOMY CHHMCKY IEJIBIX YHCENI CO3JalTe CIHMCOK, COCTOSIIMN U3 HX
OCTaTKOB OT JI€JICHUS Ha 2.

3.8 Omnpenenute, BcTpeyaeTcs JIM YKa3aHHBII CBOMM HMHJEKCOM 3JIEMEHT MEPBOTO
3aJJaHHOTO CITUCKA BO BTOPOM 3aJJaHHOM CITUCKE.

3.9 CocraBbTe mporpammy, KOTopas MO JBYM CHHCKAaM, UMEIOIIUM OJAMHAKOBYIO
JUIMHY, BO3BPAILIACT:

(1) mepBBIif CIUCOK, €CJIM CyMMa 3JIEMEHTOB MEPBOrO CIIUCKA COBIMAIAET C CYMMOM
3JIEMEHTOB BTOPOTO CITUCKA;

(2) cymMMy pJIEMEHTOB BTOPOT'O CIIMCKA B MPOTUBHOM CJIy4ae.

3.10 Hanummre nporpaMmy, ONPEAeIIsItoNlyl0 B CIIMCKE, COACPKAIIEM CIUCKU 1ie-
JIBIX YUCEJI, KOJMYECTBO TAKUX CIIMCKOB, COAEPKAIINX 3aJaHHOE YHUCIIO.

3.11 (ITokep) 3agan cnucok U3 NATH 4Kcell. Eciau oqMHaKoBBI 5 yucen, TO Hareva-
TalTe YuCiio 1, MHaue eciii OJIMHAKOBBI 4 YKCia, TO HaleyaTaTe Yucio 2, iHave ec-
JIX OJWHAKOBHI 3 M 2 YHclIa, TO HaleyaTanuTe Ynucio 3, MHAa4Ye €CIu OAUHAKOBEI 3 YHC-
Ja, TO HaredyaTanTe 4yucio 4, MHa4e €CId OJWHAKOBBI 2 U 2 Yucla, TO HameuaTanTe
YHUCI0 5, MHAUYe €CJIM OJMHAKOBBI 2 UMCJIa, TO HameudaTtanTe 6, mHade HameuaTauTe
4yucIo 7.

3.12 Hammmure nporpaMmy, yAQISIOMIYIO «KPalnHUE» DJIEMEHTHI CIIUCKA.
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3.13 Hanmmure nporpamMmy, MEHSIOIIYIO MECTAMU «KPaUHUE» DJIEMEHTHI CIIMCKA.

3.14 Hanummre nporpaMmy, MEHSIOLIYI0 MECTAMHM IIapy AJIEMEHTOB CIMCKA I10 UX
yKa3aHHBIM UHJICKCaM.

3.15 Hanumure nporpammy, 100aBJsIONIYIO B HAUaJIO CIIMCKA KOIHUIO €ro mpearno-
CJIEAHETO DJIEMEHTA.

3.16 HanuimuTe nporpaMMy, yJIBauBalOUIyIO MEPBbIA 3JIEMEHT criucka (IyTéM co-
3J1aHUSI KOTIMH), €CJIM €r0 3HaYeHUE MEHBIIE 3HaYEHUsI BTOPOIrO JIEMEHTA.

3.17 Hanummte nporpammy, OObEIUHSIONIYIO TEPBYIO «IIOJOBUHY» 3JEMEHTOB
MIEPBOI0 CIMHUCKA CO BTOPOM «IOJIOBUHOW» JIEMEHTOB BTOPOTO CIIHCKA.

3.18 Hanmumure nporpaMmy, 0ObeIUHSIONIYIO TP 3aJaHHBIX CIUCKA B OJMH, IO-
CJie IPeABapUTEIbHOTO YAAICHUS U3 HUX MMOCIEHUX JIIEMEHTOB.

3.19 Hanummre nporpaMmy, KOHCTPYHUPYIOIIYIO CIUCOK M3 «UEHTPAJIbHBIX» 3JIe-
MEHTOB TPEX 3a/IaHHBIX CIHUCKOB.

3.20 HamumuTe nporpammy, 0ObEIUHSIONIYIO JBA 3aaHHBIX CIUCKA, €CITH CyMMa
MaKCHUMaJIbHOT'O 3JIEMEHTA MEPBOr0 CIMCKa M MUHUMAJIBHOIO 3JIEMEHTa BTOPOIO
CIUCKA paBHA 33JJaHHOMY YKCIy; B IIPOTUBHOM CIlydyae BO3BpallaeTcsl MyCTOW CHH-
COK.

3.21 Hanummmre nporpamMmy, KOHCTPYHPYIOLIYIO CIIMCOK W3 3aJaHHBIX CIIHCKOB
[A1,As,...,An] 1 [B1,Bo,...,Bn] criexyronum odpazom:

(1) ecmu A1=Bn u An=B1, 10 [A2,...,An-1,B2,...,.Bn1];
(2) ecmu A1=Bn u An#Bi1, TO [Ao,...,An,B1,...,Bn-1];
(3) ecmu A1#Bn u Ayx=B1, T0 [A1,...,An1,B2,...,Bn];
(4) B npoTuBHOM ciaydae [Adi,...,An,Bi,...,Bu].

3.22 HanumwuTe nporpaMmy, KOHCTPYHPYIOIIYIO CIIUCOK U3 ABYX 3aJlaHHBIX TaKUM
o0pa3oM, 4TO U3 MEPBOTO CHUCKA OEPYTCs TOJIBLKO OTPHIIATENIbHBIE YHCIIa, a U3 BTO-
POTO — TOJILKO MOJIOKUTEIbHEIE.

3.23 Hanumure nporpaMmy, KOHCTPYHPYIOIIYIO CIIMCOK IIyTEM yTPAMBAaHUS €T0
Ka)KJI0T0 3JIEMEHTA.

3.24 JlaH CHHCOK LIEJNBIX YHUCEN. YTOPSAI0YbTE MO BO3PACTAHUIO TOJBKO MOJIOKH-
TeIbHBIE YUCIIA.

3.25 JlaH criMCOK LENbIX Yucel. YOPSAA0YbTE 10 BO3PACTAHUIO TOJIBKO JIEMEHTHI
C YETHBIMU NOPSIAKOBBIMA HOMEPAMHU B CITHCKE.

3.26 Jlanbl 1Ba yHnopsIOYEHHBIX MO HE Bo3pacTaHuio cnucka. OObeIUHUTE UX B
HOBBIN YIIOPSAIOYEHHBIN IO HE BO3PACTAHUIO CIIHCOK.

3.27 Ecnu B ciUCKe €CTh OTPUIIATENbHBIE JIEMEHTHI, HAUTH HAUOOIBIINUNA U3 HUX.

3.28 HaiiTu Bce uucna, KaxXJ0€ U3 KOTOPBIX BCTPEUAETCS B JIBYX 3a/IaHHBIX CITHC-
Kax.

3.29 B 3a1aHHOM CHIUCKE ONPESTUTh MAKCUMaIbHOE KOJIMYECTBO MOAPSA UAYIIHNX
MOJIOKUTENIbHBIX 3JIEMEHTOB, HE MPEPHIBAEMBIX HU HYJISIMU, HU OTPULIATEIIBHBIMU
3JIeMEHTaMHU.

3.30 3aman crnmcok A, cocroamuid U3 N nensix uyucen. Hamumcats mporpamMmy
ompenesieHuss 3HadueHus k, mpu KoTtopom BenuuuHa |Ai+..+Ak-Ak+i-...-AN| MHUHH-
MaJibHa.

3.31 Jlan criucok A u3 k 351eMEHTOB, KaXKIbIH U3 KOTOPBIX SIBJISIETCS CIIMCKOM M3 M

OCJIBIX YHUCCII. HOCTpOI/ITB CIIMCOK H3 m 3JICMCHTOB, Ka}K,HLIﬁ QJICMCHT KOTOPOI'O pa-
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BEH CYMME 3JIEMEHTOB, CTOSIIIIMX HA COOTBETCTBYIOLIMX MECTax B KaxkaoM u3 k aie-
MEHTOB CHHCKa A.

3.32 Jlan cniucok u3 k 371eMEHTOB, KaXK/Iblid U3 KOTOPBIX SBISETCS CIUCKOM U3 11e-
71X yncell. [1oyduTh CIUCOK, COCTABICHHBIN U3 CPEHUX apU(PMETUUECKUX KaKI0-
I'0 DJIEMEHTA UCXOJHOTO CITHCKA.

3.33 Jlan cniicok U3 k 371eMEHTOB, KaXKIblid U3 KOTOPBIX SABJISCTCS CIIMCKOM U3 I1e-
JBIX yKcell. B kaxxgoM u3 k jIeMEHTOB MCXOIHOTO CIIMCKAa HAaWTH HAWOOJIBIIHKI dJle-
MEHT U IMIOMEHSTh €r0 MECTaMHM C 3JIEMEHTOM, HOMEP KOTOPOT'0 COBMAJaET C HOMEPOM
DJIEMEHTA B UCXOJIHOM CITMCKE.

3.34 Jlan crincok u3 k 311eMEHTOB, KaXkIbli U3 KOTOPBIX SBJISIETCS CIIUCKOM U3 Iie-
ae1X yucen. [IocTpouTh CIMCOK M3 YMCeN, KaXI0€ U3 KOTOPHIX BCTPEUAETCS B KaX-
JIOM 3JIEMEHTE MCXOJHOI'0 CIIHUCKA.

3.35 Jlan ciucok A=[A1,Az,...,A21]. [1ody4uTh COUCOK CIICKOB:

1-i smemenT: A 0 0 0 0 0
2-i1 onemMeHT: Az As 0 0 0 0
3-iameMeHT: As  As  As 0 0 0
4-i1 onemenT: A7 As Ao A O 0
5-11 DJIEMEHT: A11 A12 A13 A14 A15 0
6-ii omeMeHT: Al A1 Az A A Az

3.36 [TocTpoUTh CIUCOK CIUCKOB IO CXEME:

I-tisnement: 0 O
2-# DJIEMEHT:
3-i1 DJIEMEHT:
4-1 DJIEMEHT:
5-1 BJIEMEHT:
6-1 DJIEMEHT:
7-isnement: 0 0 O 1 O 0 O

3.37 [laH CIMCOK CITUCKOB, COCTOSIIIANA U3 t 3JIEMEHTOB, KAXABIM U3 KOTOPBIX CO-
JepKUT t enbix yucesn. Haltu HauOoJbIre 3JI€MEHTHI CPe AIIEMEHTOB, UMEIOIIHNX
OJIMHAKOBBIC TOPSIKOBBIE HOMEpa. BhIUMCIWTH M HamedaTaTh CyMMYy HaWJEHHBIX
HauOOJIBIITNX DJICMEHTOB.

3.38 JlaH CIIUCOK CMHMCKOB, COCTOSIIUMA U3 t 3JIEMEHTOB, KaXbIii U3 KOTOPBIX CO-
JTEPKUT 2t meNbIX uncel. JIJisi Ka)K0To 1eJI0T0 YKcia ¢ COOTBETCTBYIONTUM YETHBIM
MOPSIIKOBEIM HOMEPOM BBIUHCIUTHL CYMMY KBaJIpaTOB 3JE€MEHTOB. /[ Kakaoro 1ie-
JIOTO YKCIa ¢ COOTBETCTBYIOIIMM HEYETHBIM MOPSIKOBEIM HOMEPOM BBIYUCIUTH IPO-
U3BEJICHNE AJIEMEHTOB ATOTO CTOoJIONA. Pe3ynbrar ohopMUTh B BHJIE CIIHCKA, B KOTO-
poM OyJIeT HaXOAUThCS 2t Yncer.

3.39 JlaH CIMCOK CITUCKOB, COCTOSIIIUM M3 t JIEMEHTOB, KKABIM U3 KOTOPBIX CO-
JEPKUT t LEeNbIX Yuced. BUUCIUTh pa3HOCTH MEXY KBaJpaTaMu CyMMbI U CyMMa-
MU KBaJI[paTOB AJIEMEHTOB, UMEIOIIUX OJIMHAKOBBIC MOPSIIKOBbIE HOMEPA.

3.40 [JaH CIMCOK CITUCKOB, COCTOSIIIANA U3 t 3JIEMEHTOB, KAXKIBIM U3 KOTOPBIX CO-
JEpKUT t enbix yncesl. HailTu HauMeHbIue 3J1eMEHThI Cpein 3JIEMEHTOB, UMEIOIIUX
OJIMHAKOBBIC TMOPSJAKOBbIE HOMEpa. BbpIUKMCIWUTL U HamedataTh ITPOU3BEIACHHUE
HalJICHHBIX HAMMEHBIIINX 3JIEMEHTOB.

0
1
1
1
1
1

S O = O O
O == = O
—_ = = = e
O === OO
SO = O OO

18



3.41 U3 snemMeHTOB cHHCKa A, COCTOSIIEro M3 25 LenblX 4ucel, chopMHpoBaTh
CIIMCOK U3 5 CIIUCKOB, KAX/IbI U3 KOTOPBIX COCTOUT U3 5 YHCEI.

3.42 JlaHbl 1Ba LEJIIOYUCICHHBIX CIIHACKA, COJIECPKAIMX OJMHAKOBOE KOJIMYECTBO
yuceln. Hanucates nporpammy, Kotopas nedaraet «Jla», ecim 3TH CIIUCKUA COCTOST U3
OJIMHAKOBBIX JIEMEHTOB, U «HeT» — B IpOTUBHOM ClTyuae.

3.43 J[aH COMCOK CIHCKOB, COCTOSIIIMM U3 LIeNbIX unces. Hanmedyarate HOMED diie-
MEHTa CIIMCKa U HOMEp 3JIEMEHTA B CIHMCKE, KOTOPBIA MMEET MAaKCUMAJIbHOE 3Haye-
HUE.

3.44 HaiiTu cyMMy 3JIEMEHTOB CHHUCKa CIHCKOB, UMEIIINX 3aJaHHYI0 Pa3HOCTh:
<HOMEp DJIEMEHTAa CIHUCKa>-<HOMEp 4Yuciia B dnemMeHTe cnucka>=k. Yucno k nemnoe,
HO HE 00513aTEIHLHO MOJOKUTETHHOE.

3.45 JlaHO HaTypaJbHOE YHCIO N>=2, CHUCOK CIHCKOB, COCTOSIIMN M3 n 3Je-
MEHTOB T10 N YKcen B diemMenTe. [loctpouts cucok [by,..., ba] U3 Hyne# u equHuUIl, B
KOTOPOM OYEpEIHON AJEMEHT paBeH | TOT/Ma W TOIBKO TOTJA, KOTZIA JIEMEHTHI 1-TO
crrcka o0pa3yroT BO3pACTAIOILYIO UK YOBIBAIOIIYIO MOCIEI0BATEIbHOCTD.

3.46 JlaHbl L€/l YMCHIA ai,..., 410, CHUCOK CIIMCKOB, COCTOSIIUNA M3 N 3JIEMEHTOB,
KOKJBIA U3 KOTOPBIX COACPKHUT N IENbIX YHUCEN. 3aMEHUTh HYJISIMH B HUCXOJHOM
CIIMCKE DJIEMEHTHI, Y KOTOPhIX CyMMa <HOMEp AJIEMEHTa CHUCKa>+<HOMEp 4ucia B
AJIEMEHTE CIIUCKA™> SBJISIETCS YETHOM, U ISl 3TOTO AJIEMEHTAa UMEETCSl paBHBIN cpelu
ar,..., a10.

3.47 JlaHO HaTypaJbHOE YHCIO N>=2, CHOUCOK CIHCKOB, COCTOSIIIMN M3 N dJe-
MEHTOB [0 N 4Yucel B 3JieMeHTe. [[ocTpouTh CHHCOK, COCTOSAIIMNA M3 N 3JIEMEHTOB,
KK M3 KOTOPBIX SIBIIIETCS MAaKCHUMAaJbHBIM CPEIH 3JIEMEHTOB CIIUCKOB C COOT-
BETCTBYIOIIIUM HOMepoM. [Ipumep: nan crnmcok [[1,2,3], [4,7,2], [0,-7,1]]. Pe3ynbTar:
[4,7,3].

3.48 JlanO HaTypajdbHOE YHCIO N>=2, CIMCOK CIIUCKOB aIr, COCTOSIIIUNA U3 N 3Jie-
MEHTOB O N YHuCEeN B 3jieMeHTe. HallTh KONIMYECTBO MOJOKUTEIbHBIX 3JIEMEHTOB
cpenu ’ieMeHToB crucka arr[i][1], rae 0<=i<n.

3.49 JlaHO HaTypajlbHO€ YHCJIO N>=2, CIHUCOK CIHCKOB, COCTOSIIIMA W3 h dJie-
MEHTOB MO n Yucell B aeMeHTe. CIUCOK 3aMoIHsAETCs CIIydYailHbIM 00pa30oM YHMCIIaMHu
u3 npomexyTka oT 0 1o 199. HaliTn KOIM4ecTBO BCEX ABYX3HAYHBIX YUCEN, Y KOTO-
pBIX cymma 1udp KpaTHa 2.

3.50 J{anbl HaTypadbHBIE YKCIA N, M>=2, CIIUCOK CIUCKOB, COCTOAIINN U3 N dJIe-
MEHTOB IO M 4uceln B 3neMente. [Ipeobpa3oBarh 3TOT CIUCOK TaK, YTOOBI MOCTEA-
HUU JIEMEHT KaXKJOr0 CIHCKa ObUT 3aMEHEH CYMMOMW MPEAbIAYIIUX JIEMEHTOB TOTO
K€ CIIHCKA.

3.51 JlaHbl HaTypaJibHBIE YKMCIa N, M>=2, CIIUCOK CIHUCKOB, COCTOSIIIUN K3 N d3Jie-
MEHTOB IO M 4YHUCeN B 3yemMeHTe. HaillTu: MakcMMyM W3 HaWMMEHBIIUX 3JIEMEHTOB
KaXJO0T0 CIUCKA.

3.52 CocraBuTh MporpaMmy MOJYYEHHUS CIEAYIOLIEr0 CIUCKA CIUCKOB:
[[1,2,3,4,5], [2,3,4,5,1], [3,4,5,1,2], [4,5,1,2,3], [5,1,2,3,4]].

3.53 JlaHbl HaTypaJibHbIE YMCIA h, M>=2, COIUCOK CIUCKOB, COCTOSIIUN U3 N dJie-
MEHTOB IO m 4uces B AnemMeHTe. OTCOpPTUPOBATH B CIHUCKE CIUCKOB 3JIEMEHTHI IO
yOBIBaHUIO 3HAYCHUM 2JIEMEHTOB B CAMOM IEPBOM CITHUCKE.
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3.54 [laHbl HaTypaJIbHBIE YUCIA N, M>=2, COUCOK CIUCKOB, COCTOSIIUN U3 N dJIe-
MEHTOB MO M YKCEJ B 3JIEMEHTE. BIUUCIUTE CyMMy 4YucCel, MOPSAKOBbIE HOMEpPA KO-
TOPBIX ABISOTCA unciaMu Gubonauyn.

3.55 B 3a1aHHOM CHIIMCKE, COCTOSIIEM U3 LIEJIBIX YHUCEI, BBIYUCIUTD CYMMY MOJY-
JIeil 5JIEMEHTOB CIIMCKA, PACIOJIOKEHHBIX TOCIIE IEPBOT0 OTPULIATEIBHOTO 3JIEMEHTA.

3.56 B 3a1aHHOM CIUCKE, COCTOSIIEM W3 LEJIbIX YHCEN, HAUAUTE CYMMY H KO-
JMYECTBO 3JIEMEHTOB CIMCKa, MOMABIINX B UHTEpBAl [a; b].

3.57 BeiBecTu B mopsiike BO3pacTaHus HU(PHI, BXOJAUIUE B JECATUYHYIO 3aMKCh
HaTypaJIbHOro yncia N.

3.58 W3 3amaHHOTO CIIUCKA yAUTh BCE MOBTOPSIONIUECS DJIEMEHTHI (yOIuKaThI)
TaK, YTOOBI KaX10€ 3HAUCHHUE BCTPEYAIOCH B CIIUCKE TOJIBKO OJIUH Pa3.

3.59 B 3a7aHHOM CHUCKE LENbIX YUCET HAWTU (MIOCYUTATh) KOJIMYECTBO MOJIOKHU-
TEJIbHBIX U KOJIUYECTBO OTPULIATEIHHBIX 3JIEMEHTOB.

3.60 OmnpenenuTh KOJIUYECTBO SJIEMEHTOB B 33IaHHOM CIIHMCKE IIEJIBIX YUCENI, OT-
JUYAIONIUXCS OT MUHUMAJIBHOTO Ha 5.

3.61 Hanucate nporpamMmy, KOTOpasi CKUMAET CEPUU CIIUCKA, COCTOSIIETO U3 €lI1-
HUII U HyJIEH IO CJIEAYIONIeMY MPUHITUITY:

e Harpumep, cnucok [0,0,0,0,1,1,1,1,1,1,1,0,0,1,1,1,1] mpeobpazyercs B [4,7,2,4]
(T. K. HAUMHAETCSA C HYJIA, TO Cpa3y 3alUCBhIBACTCS KOJIMUYECTBO AJIIEMEHTOB MEepBOM
cepun);

e a criucoxk [1,1,1,0,0,0,0,0,0,0] nmpeo6pazyercs B [0,3,7] (T. K. mepBas cepusi — 3T0
SIMHMUIIBI, TO TIEPBBIN 2JIEMEHT MpeoOpa3oBaHHOTO crircka 0).

3.62 3amaH ymopsimOYeHHBINA MO BO3PACTAHUIO IEIOYUCICHHBINH criucok. Chopmu-
pOBaTh BTOPOM CHHUCOK M3 CIyYaWHBIX IEIbIX YUCEIN, KOTOPhIE HE BCTPEYAIOTCS B
MEPBOM CIUCKE, HO MMEIOT BEJIWYMHY OOJbIIIE MUHUMAJIBHOTO U MEHBIIE MaKCH-
MaJIbHOT'O M3 YUCEJ NEPBOTO CIHCKA.

3.63 3amanbl TpU YKCIa, KOTOPhle 0003HAYAIOT YUCIIO, Mecsl, roa. Halitu nopsa-
KOBBI HOMEp J1aThl, HAUMHAS OTCYET C Hayaia roja.

3.64 [an cnucok nenbix yucena. CpaBHATH IO MOAYJIIO CYMMY 3JIEMEHTOB, CTOSI-
IIMX HA YETHBIX MECTaX CIUCKAa, C CYMMOMW 3JIEMEHTOB, CTOAILIUX HA HEYETHBIX Me-
CTax.

3.65 HaiignTe HaMMEHBIINHM YETHBIM 3JI€MEHT CITMcKa. Eciu Takoro HET, TO BBIBE-
JIATE TIEPBBIN JIEMEHT.

3.66 Jlan criucok, coctosumii Tonbko u3 0 u 1. Onpenenuts camoe OOJBIIOE KO-
JUYECTBO MOJPSAJ UAYLIMX €IUHMI] U BHIBECTH HA dKpaH MHJACKCHl Hadalla U KOHIA
3TOro JHMANa3oHa.

3.67 Jlns cnucka MenbIX YUCed BBIYMCIUTH MPOU3BEACHUE MEPBOr0, TPEThETO U
IIECTOTO MOJIOKUTEIIBHBIX AJIEMEHTOB U ONPEACIUTh UX HOMEpPA B CITUCKE.

3.68 [lan cnucok u3 10 anemenToB. [lepBble 4 ynopsIo4uTh 10 BO3PACTaHUIO, I10-
ciennue 4 — 1o yObIBaHUIO.

3.69 Ilonb3oBarenb BBOAUT NIECATH LIETBIX YMCEN, MPECTABISIOMMUX COO0H dJie-
MEHTHI criicka. TpeOyeTcst ero OleHUTD:

® SIBJISICTCS JIU CIIMCOK BO3PACTAIONIEH MOCIIEeI0BATEIbHOCTHIO;

® CTh JIM B CIIMCKE OJJMHAKOBBIC DJIEMEHTHI;
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® SIBJISIETCA JIM CIIMCOK 3HAKOYepeayomuMcs (TIOJ0KUTENbHBIE U OTPUIIATEIbHbBIE

qucia 4epe1yroTcs).

3.70 Hau cnucok u3 N sneMeHTOB. Tpedyercs: onpeaeanTh KOJIMUYECTBO AJIEMEH-
TOB, 3HAYEHUE KOTOPBIX OOJIbIIIE, YEM Y COCETHUX DJIEMEHTOB CITHCKA.

3.71 JlaHbl 1Ba LIEJIOYMCIEHHBIX CIHCKA C PA3JIMYHBIM KOJUYECTBOM HJIEMEHTOB.
[lepepacnpenenuTb UX 3JEMEHTHI TaK, YTOObI B IEPBOM CIHUCKE ObUIM HAUMEHBIIIHE
AJIEMEHTHI U3 JIBYX CIHCKOB, @ BO BTOPOM — HAaUOOJIBIITHE.

3.72 Jla"bl ABa NATH3HAYHBIX YKCJIA, HECOOXOINMO HAMTH KOJIMYECTBO COBIIAACHUM
10 JIB€ OJIMHAKOBBIC IU(PHI B PABHOCUIIBHBIX Pa3psiiax YUCell, a TAKKe KOJIUYECTBO
COBMAJICHUH MO JBE OJUHAKOBBIEC U(PHI B Pa3IMUHBIX pa3panax 3tux yuceln. Ludpa,
KOTOpasl y’K€ y4acTBOBaJIa B OJHOW Iape COBIIAJCHHMs, HE YUUTBHIBAETCSA IOBTOPHO.
Hanpumep, nanbr uncma 12345 u 27376. KoauuecTBO COBNAJCHUN OJWHAKOBBIX
mu(dp B paBHOCWIBHOM pazpsae paBHO 1 (3To mudpa 3), KOJIWYECTBO COBHAJCHHIA
OJIMHAKOBBIX U(P B pa3IMUHbIX pa3psanax paBHo 1 (3o mudpa 2).

JlaGopaTtopunasi padora Ne 4. CTpyKTypbl JaHHBIX. MHOKeCTBA

Heab padoTbl — NO3HAKOMUTHCA C OCHOBHBIMH KOHCTPYKLHUSMHM, UCIIOJIb3YE-
MBIMH J1J151 paOOThI CO CTUCKAMHM.

1 ®parmeHT Teopum

MHOKecTBO — 3TO HCYIIOPATOYCHHASA ITOCIICIOBATCIbHOCTD YHUKAJIBHBIX 3JICMCH-
TOB, C KOTOpOﬁ MOXHO CpaBHHUBATL APYTHUC 3JICMCHTHI, YTOOBI OIIPCACIINTDL, IIPpUHAI-
JIC)KAT JIU OHHU 3TOMY MHOXCCTBY. OOBIBUTHL MHOYKECTBO MOKHO C IIOMOIIIBO (I)YHK-
uuu set().

I[J'IH pa6OTI>I C MHOJXCCTBAMM IIPCIHA3HAYCHBI CIACAYIOIHNC OIICPATOPHEI U COOTBCT-
CTBYIOIIIE UM METOJBI:

e | v union() — 0OBEAUHSIET 1B MHOXKECTBA;
e a|=b u a.update(b) — 106aBIAIOT F7IEMEHTHI MHOXECTBA b BO MHOXECTBO a;
o - u difference() — BeuMcCIsAET pa3HUIy MHOXKECTB;

e a-=>b u a.difference_update(b) — yramaroT 351€MEHTBI U3 MHOKECTBA 4, KOTO-
pBIE CYIIECTBYIOT M BO MHOXKECTBE a, U BO MHOXKECTBE b;

e & u intersection() — nepeceueHue MHOXKECTB. [[03BOJISIET MOMYyYUTH AJIIEMEH-
ThI-ThI, KOTOPBIEC CYILIECTBYIOT B 000MX MHOXKECTBAX;

e a &= Db u a.intersection_update(b) — BO MHOXXECTBE a OCTAHYTCSl JIEMEHTHI,
KOTOpBIE CYLIECTBYIOT U BO MHOKECTBE a, U BO MHOXKECTBE b;

e " u symmetric_difference() — Bo3BpamaroT Bce 37€MEHTbl 000MX MHOXECTB,
UCKJTIOYast 3JIEMEHTBI, KOTOPHIE IPUCYTCTBYIOT B 000X ITHX MHOKECTBAX;

e a “=Db u asymmetric_difference update(b) — Bo MHOXecTBe a OyayT Bce
3JIEMEHTH 000MX MHOXKECTB, UCKIJIFOYAsl T€, YTO MPUCYTCTBYIOT B 00OMX ITUX MHOMKE-
CTBax.

[lepeunciuM OCHOBHBIE METObI, TPUMEHSIEMBIE MIPU 00PaOOTKE MHOYKECTB:

e copy() — cO31aeT KON MHOXECTBA;

o add(<Bnemenm>)— nobapnset InremeHm BO MHOKECTBO;
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e remove(<duemenm>) — ynaniaer IJnemeHnm U3 MHOXKeCTBa. Eciin 31eMEHT He
HalizieH, To Bo30y:xaercsa uckimouenre KeyError;

o discard(<Onemenm>) — ynangaer Inemerm U3 MHOXKECTBA, €CIU OH MPUCYT-
cTByeT. Eclii yKa3aHHBIN 3JIEMEHT HE CYIIECTBYET, HUKAKOTO HCKIFOUEHHUS HE BO3-
OyXKmaeTcs;

e pop() — yzamser MpOU3BOJIBHBIM JJIEMEHT U3 MHOXKECTBA U BO3BPALIAET €TO.
Ecnu anemeHTOB HET, TO BO30yxnaerca uckiouenre KeyError;

e clear() — ynajisieT BCe 3JIEMEHTBI U3 MHOKECTBA.

2 3apaum onsi CaMOCTOATENbHOrO peLueHus

4.1 3 muHOXecTBa nenbix uncen 1..20 BEIAEINUTD:

a) MHOXECTBO YHCET, Aesumxcs Ha 6 6e3 ocTarka;

b) MHOXKECTBO YHCEN, IeAIuXcs 0e3 ocTaTKa Wik Ha 2, WK Ha 3.

4.2 OnpenenuTh KOJTUYECTBO PA3THUHBIX TJIACHBIX OYKB JATUHCKOTO ayipaBuTa B
HEKOTOPOM TEKCTE.

4.3 B 3amaHHOM mocneA0BaTEIbHOCTH JTUTEP, COCTOAIIEH U3 OYKB JTATHHCKOTO aJl-
¢daBuTa, onpeaenuTs 00IIee YNCI0 BXOXKICHUN B HEE OYKB «a», «e», «o», «hy. Ipu-
Mep: JaHa MOCIeA0BaTEIbHOCTh OYKB «areaeccy; OTBET — 3.

4.4 TlepemeHHBIE X, Y, Z — MHOKECTBA. [lepeMEHHOM X MPUCBOUTH MHOKECTBO BCEX
LEJIBIX YUCEN OT 8 10 22, MEPEMEHHOM Y — MHOXECTBO BCEX IMPOCTBIX YMCEI OT 8 110
22, a IepeMEHHOM Z — MHOXECTBO BCEX COCTAaBHBIX YHCEJ M3 ATOTO K€ Jhara3oHa.
[Ipumeuanue: rie BO3MOXKHO, UCIIOJIB30BAaTh ONEPATOPHI, MPEAHA3HAYEHHBIE I pa-
00TbI CO MHOKECTBAMH.

4.5 Jlan Tekct. B andaButHOM nopsiike HameuyaTaTh (10 pas3y) BCe CTPOUYHBIE PYcC-
CKHeE IJIacHble OYKBHI (a, €, 0, Y, bl, 3, 10, i, U, €), BXOJMIIHE B 3TOT TEKCT.

4.6 JlaH TEKCT U3 CTPOYHBIX JaTHHCKUX OykB. Hameuararts:

a) TIepBbIE BXOXKJICHUS OYKB B TEKCT, IO BO3MO>KHOCTH, COXPaHsS UX HCXOJHBIN
B3aUMHBIHN MTOPSIOK;

0) Bce OyKBBI, BXOJISIITUE B TEKCT HE MEHEE JABYX pas;

B) BCE OYKBBI, BXOJSIIINE B TEKCT IO OJJHOMY pa3y.

4.7 B BoO3pacTaronieM MNOPSAKE HaIledaraTb BCE LEJNble YUCIa W3 JIHAaNa3oHa
1..10000, npeacraBumbie B BUAE n*nt+m*m, rae n, m>=0. J[na npencraBieHus aua-
Ma30Ha KCMOJIb30BaTh MHOXKECTBO.

4.8 IloacumTaTh 00I1I€€ KOTUYECTBO UMD U 3HAKOB «+», «-», U «*», BXOASIINX B
CTPOKY S.

4.9 Jlanwl nensie uncna or 1 go 50. Onpenenuts, CKOJBKO CPEId HUX YUCEIN
®uboHaY4YM U CKOJILKO YMCEJ, epBas 3Havamias uudpa B 1eCATUYHOMN 3aUCH KOTO-
pBIX 2 win 3.

4.10 ano muoxectBo M, coaepsxkaiee uucia oT 0 go 99. Iloacuurars Konude-
CTBO 3JIEMEHTOB BO MHOeCTBE A n3 M.

4.11 TlomcuuTaTh KOJMYECTBO PA3TMYHBIX (3HAYANIUX) HU(p B JECATUIHON 3aru-
CH HaTypaJIbHOTO YHCIIa n.

4.12 Haneuarartb, *enaTejbHO, B BO3PACTAIOIIEM MOPSAKE Bce UU(DPBI, HE BXOS-
[IMe B JECATUYHYIO 3alKCh HATyPAIIbHOTO YKCIIA N.
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4.13 B nopsinke yObIBaHUSI HarmeyaTaTh BCe Lieable yncia u3 auanazona 1..10000,
KOTOpBIE MPEICTABUMBI B BUie n*+2k%, HO He mpeacTaBuMBl B BUAE 7ij++3 (n, K, i, ]
>=0).

4.14 JlaHo MHOXECTBO MPOAYKTOB product = {«xjed», «Maciio», «KMOJOKO», «Msl-
CO», «pbl0a», «COJbY», «CHIPY, «KoJbaca», «caxapy», «4yai», «kode»}. EcTb crnucok
Mara3uHOB, K&Kl 3JIEMEHT KOTOPOrO — MHOXKECTBO MPOJIYKTOB B 3TOM MarasuHe.
Omnpenenuth 3HaueHust MHOkecTB A, B, C: A — MHOXECTBO NPOIYKTOB, KOTOPHIE
€CTh BO BCEX MarasumHax; B — MHOXXeCTBO MPOAYKTOB, KaXkAbI U3 KOTOPBIX €CTh XOTS
Obl B oqHOM Marasune; C — MHOKECTBO MPOJIYKTOB, KOTOPBIX HET HU B OJHOM Mara-
3HHE.

4.15 ano mHoxkecTBO uMeH = {«Bacs», «Bomoms», «Upay, «JIluna», «MapuHay,
«Mwumay, «Haramay, «Omer», «Omnsa», «Ceray, «lOnsa»}. EcTh cnucok, Kaablit
3JIEMEHT KOTOPOr0 — MHOKECTBO JIFOJIEH, MOOBIBABIINX Y KaKOro-IM0O WieHa TpyIi-
nel. OnpeaenuTb, eCTh JIU XOTsI Obl OJUH YeJIOBEK, MOOBIBABIIMA B TOCTSIX y BCEX
OCTaJIbHBIX U3 TPYIIIIHIL.

4.16 Jlano MHOXecTBO TOpoa0B Town = {«a», «b», «c», «d», «en, «h, «g», «h»}.
EcTh cniucok, KaxJpIi 3JIeMEHT KOTOPOTO — MHOKECTBO TOPOJIOB, B KOTOPHIE MOMKHO
MOMACTh M3 TOpoja C 3aJaHHBIM HOMEpOM M3 MHOxecTBa Town. Ompegenuts K —
MHO>KECTBO TOPOJIOB, B KOTOPbIE MOKHO MOIMACTh aBTOOYCOM (32 OJUH pelc WIN Ye-
pe3 apyrue ropoja) u3 ropona H.

4.17 Hano uenoe n ot 2 1o 1000. Ucnonw3yst meTon «pemiera IpaTocdeHar, Hare-
yaTaTh B YOBIBAIOIIIEM IMOPSIIKE BCE MPOCTHIE YKCIa U3 JUana3oHa n..2n.

4.18 Jlan TekcT u3 nudp U CTPOUHBIX JATHHCKUX OYKB. OnpenenuTs, Kakux OyKB —
TJIACHBIX WJIM COTJIACHBIX — OOJIBIIIE B 3TOM TEKCTE.

4.19 U3 nepBoil COTHU HAaTypaJIbHBIX YMCENl HAUTH BCE MPOCTHIE C MOMOIIBIO pe-
meta Jpatocena. [ mpeacTaBieHus peneTa UCroib3yiTe MHOKECTBO!

4.20 IIpoBepuTh BBEAECHHYIO MOJIB30BATEIEM CTPOKY Ha HAJIIMYME HEIOIYCTHUMBIX
CHUMBOJIOB. B KauecTBe mepBOro CUMBOJIA OMYCTUMbI TOJBKO OYKBBI M 3HAK MOI4YEp-
kuBaHus. OcTajabHbIE CUMBOJIBI MOTYT OBITH OyKBamH, Iu(pamMu U 3HAKOM MOI4Yep-
KUBAHUS.

4.21 M3BecTHBI MapKU MalllMH, U3TOTOBIISIEMBIC B JAHHOW CTPAHE U UMIIOPTUPYE-
MbIe 3a pyOex. [lanel HekoTtopsie N cTpad. Onpenenurts s Kaxa0i U3 Mapok, Ka-
KM€ M3 HUX ObUIM: @) JOCTaBJIEHbI BO BCE CTPaHbI; b) AOCTABICHBI B HEKOTOPHIE U3
CTpaH; C) HE JOCTaBJICHbI HU B OJIHY CTPaHy.

4.22 B knacce yyuTca n y4eHHKOB. M3BecTHbI nx nmeHa. M3BeCTHO Tak ke, KTO
ob11 B TocTsax y Katu, ko Obut y Bacu u T. 1. Onipefienuthb, €CTh JU B KJIACCE XOTS ObI
OJIMH YEJIOBEK, KOTOPBIM HE ObUT B TOCTSIX HU Y KOTO U3 CBOMX OJIHOKJIACCHUKOB. Ec-
JIM €CTh TAKUE YUYECHUKH, TO BHIBECTH UX UMEHA, €CITU HET, TO COOOIIUTH 00 3TOM.

4.23 Jlana ctpoka cuMBOJIOB. OnpeeuTh KOJTUYECTBO PA3TUYHBIX CUMBOJIOB, KO-
TOpBIE SBISAIOTCS OyKBaMU WM ITu)paMu, BEIBECTH WX HA TI€YaTh, HCTIOIL3YS MHOXE-
CTBa.

4.24 Jlana mocneaoBaTelIbHOCTh CUMBOJIOB. TpeOyeTcsi moCTpOUTh M Haredaratb
MHOXECTBO, JIEMEHTaMH KOTOPOTO SIBJSIOTCS BCTPEUAIOIIMECS B MOCIEA0BATEIbHO-
CTH 3HAKU MPETUHAHUS.
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4.25 JlaHa mocnegoBaTebHOCTh CUMBOJIOB. TpeOyeTcsi MOCTpOUTh M Haredaratb
MHOKECTBO, JIEMEHTAMHU KOTOPOT'O SIBJISIOTCS BCTPEYAIOIIUECS B MOCIEI0BATEIbHO-
cti 1dpsl oT 1 70 3 1 yncna ot 17 10 99 BKIIOUUTETBHO.

JlabopaTtopnas padora Ne 5. Ucnosib3oBaHue PyHKIMH

Heab paGoTbl — MOIYYUTh NEPBOHAYATIBHBIE HABBIKM CO3/IaHUS U MCIOJIbB30-
BaHUS PYHKIUH.

1 ®dparmeHT Teopum
OyHKIMs co3naercs (onpezensercs) ¢ MoMolIblo KiatouyeBoro ciosa def mo cre-
IYIOLIEH CXEME:
def <Mma odbysHrumMm> ([<IdapamMeTper>]) :
[""" Crpoka IOOKyMeHTHMpoBaHusa """]
<Tesno oGyHKLUMUM>
[return <PesyabTaT>]

Wms byHKIIUA TOKHO OBITh YHUKAITBHBIM UISHTU(DUKATOPOM, COCTOSIIIIAM U3 Jia-
TUHCKHX OYKB, ITU(GP W 3HAKOB IMOJAUYCPKUBAHUS, MPUYEeM UM (QYHKIHH HE MOXKET
HaYMHATHCSA ¢ MUPpBL. B KadecTBe MMEHU HENb3s MCIOJIb30BaTh KIIFOYEBBIC CJIOBA,
KpOME TOTO, CIIeTyeT M30eraTh COBNAJACHUIN C HA3BaHUSMU BCTPOCHHBIX HICHTH(U-
KaTopoB. Peructp ciMBOJIOB B Ha3BaHUU (DYHKIIMU TaK)KE€ UMEET 3HAUCHHE.

[Tocne nMeHu GyHKIMU B KPYTJIBIX CKOOKaX MOKHO yKa3aTh OJUH WM HECKOJIBKO
napaMeTpoB uepe3 3aIsTyr0, a eciu QYHKIUS He MPUHUMAET MapaMeTphl, YKa3biBa-
IOTCSI TOJIBKO KPYyTJIble CKOOKHU. [locie KpyTiibIX CKOOOK CTaBUTCS IBOCTOUHE.

Teno ¢yHkmu npencrapiseT co0oil cOCTaBHYIO KOHCTpyKiuio. Kak u B nob6oi
COCTaBHOW KOHCTPYKIIMH, MHCTPYKIIUU BHYTPU (DYHKIIMHU BBIACISIOTCS OJMHAKOBBIM
KOJIMYECTBOM MpoOesioB cieBa. KoHIIOM QyHKIIUU CYUTAETCS MHCTPYKITUS, TIEpe1 KO-
TOPOM HAXOAWUTCS MEHbIIEe KONMM4YecTBO mpodenoB. Ecou Teno ¢yHKIMU HEe conep-
KUT WHCTPYKIIMI, TO BHYTPH €€ HEOOXOIUMO Pa3MECTUTh OINepaTop Pass, KOTOPHIH
HE BBITIOJIHSICT HUKAKUX JCUCTBHUI. DTOT omeparop ya0OHO WCIIONh30BAaTh HA JTarie
OTJIAJKA TIPOTPAMMBI, KOTJIa MBI OTPEASTIIA (YHKIIHIO, & TEJIO PEIIMIHA JOMHUCATh

no3zxe. [Ipumep pyHKIMH, KOTOpask HUYETO HE JIETaeT:
def func(): pass

HeoOs3aTenpHas HHCTPYKLKA return mo3BoisieT BEpHYTh U3 QYHKIIUN KaKoe-JIn0o
3HAYCHUC B KA4YCCTBC pC3yJibTaTta. ITocne ncromHeHust »Tou HHCTPYKIIMHN BbIIIOJIHC-
HUEe QYHKIUU OyJET OCTAaHOBJICHO. DTO 03HAYAET, YTO MHCTPYKIIUH, CIEAYIOLIUE TO0-
ciie oneparopa return, HUKOr/1a He Oy1yT BBIIOJHEHBI.

HNHcTpykiuu return MoxeT He ObITh BoOOIIE. B 3TOM cilydae BBIMOIHSIOTCS BCE
UHCTPYKIIMU BHYTPU (PYHKIIMH, U B KAaueCTBE pe3yjbTaTa BO3BpALIAETCS 3HAUYECHUE
None.

[Tpumep onpeneneHus: GyHKINU:

def summa (x, y):
""" JlpuMmep QyHKLUMM C IIapaMeTpaMmu,
BO3Bpallanmey CyMMy IOBYX [IE€PEMEHHEBIX
return x + y

nmmow
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[Tpu BBI30Be (DyHKIMM 3HAYCHUS MEPEAAIOTCS BHYTPH KPYTIIBIX CKOOOK Yepe3 3a-
natyto. Ecnu QyHKIMsS He mMpUHUMAaeT mapaMeTpoB, TO YKa3bIBAIOTCS TOIBKO KpPYT-
abie ckoOku. Heo0XomMMo Takke 3aMETUTh, UTO KOIUUECTNB80 NAPpAMEmpos 8 onpede-
JIeHUU PYHKYUU OOJIHCHO COBNAOAMb C KOIUUECBOM NApamMempos npu 8vi3o6e, NHa-
ye OyJIeT BBIBEJCHO COO0IeHre 00 omuoKe.

[Tpumeps! BEI30BOB (DYHKITHH:

X = summa (5, 2) # I[lepemeHHOV X OyIeT NPUCBOEHO 3HAUeHUe 7
a, b =10, 50
y = summa (a, b) # IlepemeHHON y OyIOeT NPUCBOEHO 3HaueHue 60

Kak BUAHO U3 MOCIEAHEro npuMepa, M IEPeMEHHON B BbI30BE (PYHKIIUU MOXKET
HE COBIIAJIaTh C UMEHEM NepeMeHHOU B ompeneneHun Gynkiuu. Kpome toro, eno-
banvubie nepemenuvie X U 'y HE KOH(PIUKTYIOT C OJJTHOMMEHHBIMU TEPEMEHHBIMU B
onpeneneHu GyHKIUUA, T. K. OHU PACIOJOKEHbl B Pa3HBIX OOJACTAX BUIUMOCTH.
[lepemeHHble, yKa3aHHbIE B ONpPENEICHUN (QYHKUUU, SBISIOTCS JOKATbHbIMU U OO-
CMYNHbL MOJILKO 6HYMPU PYHKYUU.

Omnpenenenne (GYHKIHMH JTOJDKHO OBITH PACHONIOKEHO TMEepesa BHI3OBOM (PYHKITUU.
XKenarenpHo pacmnonaraTh GyHKIIMH B HaYajIe MPOrpaMMBI.

Inobanvuvie nepemennvie — 3TO TIEPEMEHHbIE, OOBSBICHHBIE B MPOrpaMMe BHE
¢ynkiun. B Python rnoGanbHble mepeMeHHBIE 6uUOHbI 6 060U uYacmu MO0V,
BKJIIOYAsl PYHKIUU.

Jlokanvubie nepemennvie — 3TO TIEpeMEHHbIC, 00bsABIIIeMble BHYTpY QyHKumii. Ec-
¥ UM JTIOKAJIBHON TIepEeMEHHON COBMAAaeT ¢ MMEHEM TIII00aIbHON MepeMEeHHON, TO
BCE Olepaluy BHYTpHU (QYHKIIMH OCYIIECTBISIOTCS C JOKAJIbHOW NIEPEMEHHOM, a 3Ha-
YeHue MI00aNbHOW NEpeMEeHHOW He M3MeHsieTcs. JIoKajabHble NMepeMEHHBbIE BUIHBI
TOJIBKO BHYTPH Tesa (PYHKIUU.

[Touck maenTudUKaTOpa, UCIOIB3YEMOT0 BHYTPH (PYHKIIUHU, OYJIET MPOU3BOINUTH-
Csl B CIIEYIOILEM MOPSIKE.

1 Tlouck oOwsBIeHUS HACHTUPHUKATOpA BHYTPU (PYHKIMH (B JOKAIBHONU 00JIacTU
BUJIMMOCTH).

2 [louck oObsiBIEHUS HIeHTUHUKATOpa B TTI00aIbHON 00IaCTH.

3 Ilouck BO BCTPOCHHOI 001acTH BUAMMOCTH (BCTPOCHHBIE (DYHKIIMH, KJIACCHI U

T. 1.).

2 3apaun onsi CaMOCTOATENbHOrO peLueHus
5.1 JlaHbl I€WCTBUTENBHBIE YHCHA Ao, ..., d6. [lOyunTh 118 X = 1, 2, 3, 4 3HaueHUA

p(x+1)-p(x), tme: p(y) = a[1]*y® + a[2]*y® + a[3]*y* + a[4]*y> + ... + a[0].

5.2 [lanbl peWcTBUTENbHBIE Yncaa S, t, ao , ... , ai2. [Homyunts p(1)-p(t)+p(s-
t)*p(s-t)-p(D)*p(1), rae p(x)=an x?+an x'" + ...+ ao.
5.3 lano HaTypaibHOe unciio n. Cpeau umcen 1, 2, ... n HalTU BCe T€, KOTOpPbHIE

MO’KHO TPEACTABUTH B BUJIE CYMMBbI KBaJpAaTOB ABYX HAaTYpPAIbHBIX YHMCEII, ONpEe-
JUB (PYHKIIHIO, TIO3BOJISIONIYIO PaciO3HABATh MOJTHBIC KBAIPATHI.
5.4 Haiit 3HaueHHEe MEPEMEHHON Z, 3aJJaHHONW CYMMOM (DYHKITHIA:

z=f(a,b) + f(a%,b?) + f(a -1,b) + f(a-b,b) + fa+b2,b>- 1),
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u? +1%, ecmu>0,1>0;

2
u+t m u<0,t<0;
rae: £ (u,t) = , WHU=LE=D
u—t, ecm u> 0,1 <0;

u+t, eem u<0,7>0.

5.5 HaiiTu 3HaueHue MepeMeHHOH Z, 3aJJaHHOi cymmoin QpyHkiui:  z = f(sinb,a) +
f(cosb,a) + f(sin b,a-1) + f(sinb-cosb,a*a-1) + f(sinb*sinb-1,cosa+a),

u+sint, ecm u>0;
rae: f(u,t) ={

5.6 Haiitn 3HaueHue nepeMeHHOW z, 3afaHHOM cymmont ¢yHkuumi: z=f(|x|,y) +
f(a,b) + f(|x|+1,-y) + f(|x|-|y|,x)+H{(x+y,atb), Tme:
u+2t, ect u > 0;
f(u,t)y=<u+t, ec u < —1;

u+t, ecrm u < 0.

u?> =2t+1, ecom —1<u<O0.

5.7 Hailtu 3HauYeHHE TEPEMEHHON 7z, 3aJaHHONM CyMMOM QYHKUUNA: Z =
f(sinx+cosy,x+y)+ + f(sinx,cosy) + f(x-y,x) + f(sin x-2,a) + f(a+3,b+1), rae:
u+t, ecom u>1;

f(u,t)=<u—t, ecm 0<u<l;
t—u, ecm u<O0.

5.8 HatypasibHOE 4HCIIO Ha3bIBaeTCsl MAIMHIPOMOM, €CIIM OHO YHUTAETCS OJMHAKO-
BO ¢ 00eux cTopoH (Hanpumep, 171). Bo3pMeM Npou3BOJIbEHOE HATYPATBHOE YUCIO
X. Ecnu oHO He MajnuHApPOM, TO MEPEBEPHEM €ro U CIOKUM C HCXOIHBIM YHCIIOM.
Ecnu cymma He siBIsieTCS TATMHIPOMOM, TO MIPOJIENIaeM C Hel yYKa3aHHbBIE OTepali.
Paboty nmpomomkate A0 TEX MOp, MOKa HE MOTYYUTCs NanauHApoM. Ha skpaH BeIBeCTH
MOJy4YE€HHOE YHCJIO M KOJIMYECTBO IIAroB. J[Js moydeHus mepeBepHyTOro Yrcia co-
CTaBUTH (YHKIIHUIO.

5.9. CocraBuTh mporpamMmy BbIBOJIA pa3iiokeHUs OuHoma Hrerotona: (atb)' =
C(0,n)a" b’ + C(1,n)a™! b' + ... + C(n,n)a’b" , rue

C(0,n)=C(n,n)=1, C(m,n)= o
m!(n—m)!

5.10 TlepeMeHHOI t IPUCBOUTD 3HAYEHHUE true, i ypaBHeHHs x>+ 6.2x + a> =0 u
x*+ ax + b - 1 = 0 UMEIOT BEIECTBEHHBIE KOPHU M IIPU 5TOM 00a KOPHS IIEPBOIO
ypaBHEHUs JieaT MEXIy KOPHSIMHU BTOPOTO, U MPUCBOUTH 3HaueHUe false Bo Bcex
OCTaJIbHBIX CITyYasiX.

5.11 Tlo 3amaHHBIM BEHIECTBEHHBIM YHUCIaM ag,...,a30, Do,...,D30, Co, ..., C30, X, Y, Z
BBIYUCIIUTH BEJTMUUHY:

co(x+2)" + ¢, (x+2) +.. +cy
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5.12 Jlansbl aBa cimcka cmuckoB 1o 10 aneMmenToB. Kaxkplid 3JIEeMEHT CIIMCKa — 3TO
CIIMCOK, COCTOSIIIMI U3 LENbIX YUCceld. BBIBECTH TOT CIHCOK, B KOTOPOM HAXOJMUTCS
CITUCOK (DJIEMEHT), COAECPKAINI MUHUMAJIBHYIO CYMMY YHCEI.

5.13 Jlan cnmcok cnuckoB A, coaepkauuid M 3J€MEHTOB, B KaXJIOM W3 KOTOPBIX
N BemecTBEHHbIX uncen. HalTu BEMMYnHY X1Xn + X2 Xn-1 + ... + XnX1, TJI€ Xi — MAaKCH-
MaJIbHBIA 3JIEMEHT 1-T0O 3JIEMEHTA CITMCKa A.

5.14 JlaHbl TpHu cOMCKa CIMCKOB, COCTOAIIMX U3 5 3JIEMEHTOB, B KaXKIOM M3 KOTO-
pBIX 4 1enbIx yncia. BeiBecTr TOT U3 HUX, rae 6ombiie asemenToB Buaa [0, 0, 0, 0]
(ecyiM TaKMX CIIMCKOB HECKOJIBKO, TO BBIBECTH UX BCE).

5.15 Jlans! Tpu cniucka criuckoB A, B, C, coctosiimux 13 4 3JIeMEHTOB, KaXIbIi U3
KOTOPBIX COCTOUT U3 5 BEIIECTBEHHBIX YUCE. BHIUUCIUTD BEIMUUHY:

<A>+<B>+<(C>
<A+B+C>

<D>=max|D,; |+max|D,, |+max|D, |+max|D,; |.

, The:

0<,j<4 0<j<4 0<,<4 0<,<4

5.16 CrenepupoBath AECITh CIIUCKOB W3 CIy4YalHbIX YHcesl. BBIBECTH UX U CyMMY
UX DJIEMEHTOB Ha 3KpaH. HaliTu cpenn HUX OIMH ¢ MAaKCUMAIIBHOW CyMMOM JJIEMEH-
TOB. YKa3aTh KaKOW OH IO CUETY, TIOBTOPHO BBIBECTU ITOT CIIMCOK U CYMMY €TO0 3Jie-
MEHTOB. 3aloJIHEHUE CIUCKA M MOJICUET CYMMBI €ro 3JE€MEHTOB O(OPMUTH B BHUJE
OT/AENBbHBIX (PYHKIUU (CTaHIAPTHYIO (DYHKIUIO MOJICYETa CYMMBI 3JIEMEHTOB CITUCKA
UCIIOJIb30BAaTh HENb34).

5.17 Haittu naubonwiue obmue aenurenu (HOJ) ans crivcka KopTexen, cocTaB-
JeHHbIX U3 nap uucen. s naxoxaenus HO/I ucnonb3oBaTh GyHKIHUIO.

5.18 Jlan crucok u3 N 3JI€MEHTOB, COCTOAIIMX M3 N IIENBIX YHuceld. BhIUMCIUTH
CyMMY 3JICMEHTOB I'JIABHOM MUIM TTOOOYHOM JUArOHAIM, MOJYYSHHON U3 3TOr0 CIHCKa
MaTpPHUIIbI, B 3aBUCUMOCTH OT BhIOOpa ToJib3oBaTenss. CyMMa 3JIeMEHTOB JIFO0OM Jua-
TOHAJIM JOJIKHA BBIUUCISATHCA B OJJHOM U TOH ke (PyHKIUH.

5.19 Jlan cnucCOK, COCTOSIIIMM M3 HATYpaJbHBIX YHCEIN. BBINOIHUTE COPTUPOBKY
JTAHHOTO CIHUCKA IO BO3pACTaHWIO CyMMBI Iudp urcen. Hampumep, naH criMcok 4u-
cen [14, 30, 103]. TTocne coptupoBku oH OyaeT takuM: [30, 103, 14], Tak kak cymma
mugp uncna 30 coctanset 3, uncna 103 paBHa 4, yucna 14 paBHa S.

BriBecTr Ha 3KpaH MCXOJHBINA CIUCOK, OTCOPTUPOBAHHBIN CIUCOK, a TaKXKe IS
KOHTPOJISI CYMMY IU(Dp KaKJIOro 4ucia OTCOPTUPOBAHHOTO cmucka. [[jis Haxoxie-
HUSL CyMMBI IU(P KUCTIOIB30BATh (DYHKIIHIO.

5.20 Haiitu cpennue apudMeTUYECKHUE MSITH CIHCKOB, COCTOSAIIUX UX JECATH Ilie-
JBIX yKcen. [ HaXOXIeHUsl CPEAHETr0 apuPMETHIECKOTO UCTI0JIb30BaTh QYHKIIHUIO.

5.21 JlaH cHuUCOK, COCTOSAIIMM M3 LenblXx yucen. Hamucatb M mpoTecTUpOBaTh
GbyHKIIMIO, KOTOpasi U3 3aJaHHOTO CHUCKa (POPMHUPYET HOBBIN CHHUCOK, COCTOSIIUN
TOJIBKO U3 3JIEMEHTOB, IBaX bl BXOSIINX B MEPBbIN CIHCOK.

5.22 Jlan cnucoK, COCTOSIIMEI 13 1ebiX yncelsl. C Ki1aBuaTypbl BBOAUTCS 4ynciio N.
Hammcats u nmpoTtecTrpoBath (PyHKITHIO, KOTOpasi COKUMAET CIMCOK, YISl U3 HETO
AJIEMEHTHI, paBHbIE YUCITy N.

5.23 Hamucatp (yHKIHIO, KOTOpas MHUKINYECKH CIBHTAET CIHCOK BIIPABO WJIU
BJIEBO Ha YKa3aHHOE 4HUCIO Mo3uliuid. CABUT TakKe JTOJKEH ObITh KOJIBIIEBBIM, TO
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€CTh TE€ JIEMEHTBI, KOTOPBIE YXOAST BIIPABO WJIM BJIEBO 3a MPEAENbI CIIUCKA, JOJIKHBI
MIOMEIIATHCA C APYTOTro €ro KOHIA.

Hanpumep, nan cnucok: [1,2,3,4,5,6]. KoJsblieBoil CIBUT BIIPAaBO HA 2 €AWHUIIBI:
[5,6,1,2,3,4].

5.24 Hanucatb GyHKIUIO, 3aMEHSIONTYIO MOJCTPOKY, KOTOpasi HAUMHAETCS ¢ TMep-
BOT'O BXOJXKJIEHUS B CTPOKY S OTKpBIBAIOIIEH KBaJpPaTHON CKOOKM M 3aKaHYMBAETCS
COOTBETCTBYIOIICH €l 3aKphIBaIOIIe KBaJIpaTHON CKOOKOM, Ha CTpOKy sl U BO3Bpa-
MIAIOIYI0 MOJCTPOKY, 3aKIIOYEHHYIO MEXI1Yy CKOOKaMH B KAUECTBE CBOETO 3HAYEHUSI.

JlabopaTopHast padora Ne 6. Pery/isspHbie BbIpaxeHHsI

He.]'lb paﬁoTbI — IMO3HAKOMMUTBLCA C IMPpaBHUIIAMU CO3OaHUA PCrYJIIPHBIX BbIpa-
KCHUU U IMMOJYYHUTD IICPBOHAYAIIBHBIC HABBIKHU UX UCIIOJIb30BAHUA.

1 dparmeHT Teopumn

PGFYHHpHI)Ie BBIPpAKCHHUA IIPCAHAZHAYCHBI AJIS1 BBIIIOJIHCHHA B CTPOKC CIIOKHOI'O
noucKa uiu 3aMeHbl. B s3p1ke Python uicnons3oBath perynspHbie BhIpaKeHUS MO3BO-
asieT Moayib re. [lpexae uyeMm 3aneiicTBOBaTh (DYHKIIMK U3 3TOTO MOJYJIsl, HEO0XO-

AUMO IMOJKIOYUTb MOJYJIb C IOMOIIBbIO HHCTPYKIIUH:
import re

Co3naTh OTKOMITMJIMPOBAHHBINM IMIA0JOH PETYJSPHOTO BBIPAKEHHS TO3BOJSET

dbynkuusa compile(). dyHkIMg UMeeT ciaeayromuii popmar:
<llabjoH> = re.compile (<PerynsapHoe BHpaxeHme>|[, <Momubmkartop>]}

B mapamerpe Moouguxamop MOryT OBITH YKa3zaHbl cieaytomue (uaru (Miam ux
KOMOMHAITUS Yepe3 onepaTopa «|»):

e L wm LOCALE — y4ynuThIBatOTCA HACTPOUKH TEKYILEH JIOKAJIH;

e [ wm IGNORECASE — nouck 0e3 yuera perucrpa;

e M wm MULTILINE — nouck B CTpOKe, COCTOSIIIIEN U3 HECKOJIBKUX TTOJICTPOK,
pa3lieJICHHBIX CUMBOJIOM HOBOM CTPOKH («\n»). CUMBOI «™» COOTBETCTBYET MPUBSI3KE
K Havamy KaXIOW MOJCTPOKH, a CUMBOII «$» — MO3UIMHU TEepe]] CHMBOJIOM TIEpEBO/Ia
CTPOKHU;

e S wm DOTALL — MeTracumMBOJI «TOYKa» MO YMOJIYAHUIO COOTBETCTBYET JIIO-
OoMy CHUMBOJIY, KpOME CHMBOJIA TIepeBo1a CTPOkH («\n»). CHMBOITY mepeBojia CTPOKH
METAaCHUMBOJ «TOUYKa» OyIEeT COOTBETCTBOBATH B MPUCYTCTBUM JAOMOIHUTEIHHOTO MO-
mudurkatopa. CHUMBOJ «™» COOTBETCTBYET MPUBSI3KE K HAYATy BCEH CTPOKH, a CAMBOIT
«$» — mpUBsI3KE K KOHILY BCEH CTPOKH;

e X wiu VERBOSE - eciu ¢uar ykazaH, To npoOeiabl U CUMBOJIBI MEPEeBOJIa
CTPOKH OyIyT MPOUTHOPUPOBAHBL. BHYTpPU pPEryisipHOrO BBIPAXKEHUS MOXKHO HC-
M0JIb30BATh 1 KOMMEHTAapHH;

o A wm ASCII — kmaccst «\w», «\Wy, «\b», «\By», «\d», «\D», «\s» 1 «\S» OyayT
COOTBETCTBOBaTh cUMBOJIaM B KoaupoBke ASCII (o yMon4aHHIO NEPEYUCICHHBIE
KJacchl cooTBeTcTBYIOT Unicode-cumBoiam).
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[lepen cTpokaMu, COAEPN AIIMMHU PETYJISIPHBIC BBIPAXKEHUS, MOXKET OBITh YKa3aH
MOIU(PUKATOP ¥, YTO TOBOPUT 00 MCIIOJIb30BAaHUU He(POpMaTHPOBAHHBIX CTPOK. Ecim
Mo M(UKATOP HE yKa3aTh, TO BCE CIEIIN HEOOXOIUMO SKPaHUPOBATh.

BHYTpH perysipHOTO BBIPAKEHUSI CUMBOIIBI «.», «"», «$», «*», «+», «M», «{«, «}»,
«[« «]», «», «», «(« 1 «)» UMEIT CleNHAIbHOE 3HaueHue. Eciaum 3T CHUMBOJIBI
JIOJIKHBI TPAKTOBATHCS KaK €CTh, UX CIIEyeT SKpaHUPOBaTh ¢ OMOIIbI0 ciema. He-
KOTOpBIE CIEIUaIbHbIE CUMBOJIBI TEPSIIOT CBOE 0CO0OE 3HAYEHUE, €CIM UX pa3me-
CTUTh BHYTPHU KBaJI[paTHBIX CKOOOK, — B 3TOM CJIy4ae SKpaHMpPOBATh MX HE HYXHO.
Hampumep, kak yxe ObLJIO OTMEYEHO paHEe, METACMMBOJ «TOYKa» MO YMOJIYAHUIO
COOTBETCTBYET JIIOOOMY CHMBOJY, KpOME CUMBOJIa NepeBoja cTpoku. Eciau Heobxo-
JUMO HAWTH UMEHHO TOYKY, TO MepeJ]] TOUYKOW HYKHO yKa3aThb CUMBOJI «\» WUJIU pa3-
MECTUTh TOUKY BHYTPH KBaJIPATHBIX CKOOOK: «[.]».

B xBazmpaTHBIX CKOOKax MOKHO yKa3aTh CHMBOJIBI, KOTOPBIE MOTYT BCTPEUYaThCS HA
3TOM MecTe B cTpoke. [loanepkuBaercs oObIYHOE MEPEUYNCICHHE CUMBOJIOB WM 3a-
JaHue quamna3oHa uepes neduc:

e [09] — coorBerctBYyeT uncay 0 mwinm 9;
[0-9] — cooTBeTcTBYET MH000MY umcty oT 0 110 9;
[aOB] — COOTBETCTBYET OYKBaM «ay, «O» U «BY;
[a-T] — COOTBETCTBYET OyKBaM «a», «0», «B» U «I»;
[a-51€] — COOTBETCTBYET JI000H OYKBE OT «a» 110 «s1»;
[ABB] — cooTtBeTcTBYeT OykBam «A», «b» u «By;
[A-SIE] — cooTBeTcTBYET NMI060i OyKBE OT «A» 10 «SI»;
[a-9A-5I8E] — cooTBeTCTBYET M06OI pycckoil OykBe B TI000M PETHCTPE;
[0-9a-1A-SéEa-zA-7z] — mobas udpa u mobdas OyKBa HE3aBHCHMO OT Peru-
CTpa U fA3BIKA.

3HaueHue B CKOOKaxX MHBEPTUPYETCS, €CIU TOocie MepBOil CKOOKHU BCTaBUThH CUM-
BOJI «™». Takum 00pa3oM MOKHO yKa3aTh CHMBOJIbI, KOTOPHIX HE JOJKHO OBITH Ha
STOM MECTE B CTPOKE:

e ["09]—He uudpa 0 umm 9:
e ["0-9]—mne uudpa ot 0 g0 9:
e [ta-gA-5I8Fa-zA-z] — He OykBa.

Touka TepsieT cBOE cCHerualbHOE 3HAYCHUE, €CIIM €€ 3aKIIOYHTh B KBaJpaTHBIC
ckoOku. Kpome Toro, BHyTpY KBaapaTHBIX CKOOOK MOTYT BCTPETHTHCS CUMBOJIBI, KO-
TOpbIE UMEIOT CIIEIMATbHOE 3HAUYCHHE (Hampumep, «» U «-«). CUMBOJ TEpsiET CBOE
CHelHalbHOE 3HAYEHUE, €CIM OH HE PACIONIOXKEH cpa3y MOCie OTKPHIBAIOILICH KBa-
paTHOM CKOOKH. UTOOBI OTMEHUTH CTICIIMAIPHOE 3HAYCHHE CUMBOJIA «-«, €Tr0 HE0OXO-
JTUMO yKa3aTh TOCIIC TIEPEUUCIICHUSI BCEX CUMBOJIOB, TIEpPE/ 3aKPBIBAIOIIEH KBaapaT-
HOM CKOOKOH WJIM cpa3y MOcje OTKPBIBAIOLIEH KBaapaTHON ckoOku. Bee cnenuanb-
HBIC CHMBOJIBI MOYKHO CJI€JIaTh OOBIYHBIMH, €CJTH MEePel HUMHU yKa3aTh CHMBOIT «\».

KonmdecTBo BXOXKIECHUN CUMBOJIA B CTPOKY 33JIa€TCS C TTIOMOIIBIO KBaHTU(HUKATO-
POB:

e {n} —n BXOXIEHUI cMMBOJIA B CTpOoKy. Hanmpumep, mrabion r"*[0-9]{2}$" co-
OTBETCTBYET JIBYM BXOKJICHUSIM JIF00O0H 1TUDPHI;
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e {n,} —n unu Ooyiee BXOXKIAEHUN cuMBOJa B cTpoky. Hanpumep, mabinon r"[0-
9]1{2,}$" cooTBeTCTBYET NBYM U O0JIee BXOXKICHHUSIM JTF000# uphl;

e {n,m} — He MeHee n U He OoJiee M BXOXKICHHI CMBOJIA B CTPOKY. Uncna yka-
3BIBAFOTCS Yepe3 3arsryro 0e3 mpobena. Hanpumep, madion r"~[0-9]{2,4}$" coor-
BETCTBYET OT JBYX J0 YEThIPEX BXOXKACHUHN 0001 U PpHI;

e * — HOMb WM OOJBIIEE YHCIO BXOXKIECHUN CUMBOJA B CTPOKY. DKBHUBAJICHTHO
koMmOuHaruu {0,};

e + — oxgHO WK OOJBIIEE YUCIO BXOXKACHUN CUMBOJIA B CTPOKY. DKBHUBAJICHTHO
koMOuHanuu {1,};

e 7 — HU OJHOTO WJIM OJHO BXOXKJIEHHWE CHMBOJIA B CTPOKY. DKBHBAJIEHTHO KOM-
ounaruu {0,1}.

Jljig 1oucka mepBOro COBMAJEHUsS ¢ I1a0JOHOM IpeJHa3Ha4YeHbl CIEeAYIOLINe Me-
TOJIbI:
e match() — mpoBepseT COOTBETCTBUE C HAYAIIOM CTPOKHU;
e search() — mpoBepsieT cooTBETCTBHE C OO0 YaCTHIO CTPOKH.

cDOpMaTI)I ITUX MECTOA0B OAMHAKOBBI:
(search | match) (<Crpoxa>[, <HauamnbHas noz3uumsa>|[, <KoHeuHad
nmo3uumsa>] ] )

B o6oux MeTomax ecim COOTBETCTBHE HalIeHO, TO Bo3BpaliaeTcs oobekT Match,
B IPOTUBHOM ClIy4ae BOo3Bpamaercs 3naueHue None.
JIns moucka Bcex COBMAJieHUM ¢ mabnoHoM ucnonbidyercs meron findall(), dop-

MaT KOTOPOTO CIIEIYIOIIUN:
findall (<Ctpoka>[, <HauanbHasa no3muumua>[, <KoHeuHasa nos3uuusa>]])

Eciam cooTBeTcTBUS HaiCHBI, BO3BPAIIACTCS CIIMCOK ¢ (hparMEeHTaMH, B IMPOTHB-
HOM CJTy4yae BO3BpalllaeTCs MyCTOM CIHUCOK.

Merton sub() uiet Bce coBMajeHUs C Ma0JOHOM M 3aMEHSIET UX yKa3aHHBIM 3Ha-
yeHueM. Ecnu coBmajieHus He HaWJEHbI, BO3BpAIlaeTCs MCXOJHasl cTpoka. Meton

UMEeT Clienytonuii hopmar:
sub (<HoBem QparMeHT MM CCBUIKA Ha OGyHkUMo>, <CTpoka Oojd 3aMe-
HBI> [, <MakcuMaJibHOE KOJIMUECTBO SaMeH>])

2 3apaum onsi CaMOCTOATENbHOrO peLueHus

6.1 V3 3aaHHON CTPOKH MOJTYYUThH CIUCOK CJIOB, Y KOTOPBIX NepBasi OyKBa Tiac-
Has, a BTOpas — COrjacHas.

6.2 U3 3amaHHOM CTPOKM MOJYUYUTh CIMCOK CJIOB, Y KOTOPBIX BTOpas OykBa co-
rJ1acHasl, a TPEThs — IJIACHAs.

6.3 13 3amaHHON CTPOKHM MOJYYWUTh CIHCOK CJIOB, Y KOTOPBIX MOCIEAHSS OyKBa
rJ1acHas, a IPEAIIOCIEIHssA — COTJIacHas.

6.4 13 3agaHHON CTPOKH MOJIYYUTH CIUCOK CJIOB, Y KOTOPBIX TPEThs C KOHIA OyK-
Ba COIJIacHasd, a NMPEaIoCiIeIHss — IJ1acHasl.

6.5 Hanummre mporpammy, KOTOpasi MOCYUTAET KOJUYECTBO CMANIMKOB B 3a]1aH-
HOM TEKCTE.

CmaiinukoM OyeM cuuTaTh MOCIEN0BATEILHOCTh CUMBOJIOB, YIOBJIETBOPSIONIYIO
YCIIOBUSIM:
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® [IEPBBIM CHMBOJIOM SIBJIAETCS JUOO «;» (TOUKa C 3amsToil) AMOO0 «:» (IBOETO-
Yue) pOBHO OJIUH pas3;

® Jajiee MOXET MATU CUMBOJ «-» (MHUHYC) CKOJIBKO YroJHO pa3 (B TOM 4HCIe
CUMBOJI MUHYC MOKET MJITH HOJIb Pa3);

® B KOHIIE 00A3aTEIbHO UJIET HEKOTOPOE KOJIMYECTBO (HE MEHBIIE OJHOM) OJIU-
HAKOBBIX CKOOOK M3 CIIEyIONIero Habopa: «(», «)», «[», «]»;

® BHYTPH CMailJInKa HE MOYKET BCTPEYATHCS HUKAKUX JPYTUX CHMBOJIOB.

Hanpumep, 3Ta mocnenoBaTeNbHOCTh SBISETCS CMAUIIUKOM: ((;--------- [LLLLIT]-
OTHU MOCIEI0BATEIBHOCTH CMAMIIUKAMU HE SIBIISIOTCS: «]», <=2 <), «)».

6.6 B 3agaHHOM TEKCTe 3aMEHUTh  IOCIEJOBATEIbHOCTH  CHMBOJIOB
«a...ab...bc...c» (OykB a u ¢ B mocieaoBaTebHOCTH Oonbine 0, OykB b — GosbIie
€MHUIIBI) HA TIOCIIEIOBATEIBHOCTD «qqq».

6.7 B 3a7aHHOM CTPOKE BCE Mapbl CUMBOJIOB, IEPBBIN M3 KOTOPHIX — MaJIasi JaTUH-
ckast OykBa, a BTOpOoi — OoJipIasi JaTUHCKas OyKBa, BBIICTUTh 3HAKaMU «_? » ¢ 00e-
UX CTOPOH.

6.8 B 3amaHHOIi CTpOoKe 3aMeHUTh Bce PparmeHTsl Buaa $v_(1)$, rue «i» — mrodas
omHa mmdpa wim OykBa, H©Ha V[i]. ITlpumep. MHcxomnas  cTpoka:
«123%v _(ac)$bf$v_(1)$». Pesymbrar: «123$v_(ac)$bfv[1]».

6.9 Hamucate perynsipHo€ BBIpAKEHUE, OIMPEICIAIONIEe, SBIACTCA JIA JIaHHAA
ctpoka GUID co ckobkamu uim 6€3 CKOOOK.

GUID - sto ctpoka, coctosias u3 8, 4, 4, 4, 12 mectHaanaTepudHbIX udp pas-
neneHubix tupe. Ilpumep mnpaBunbHOoro BhIpakeHus: €02fd0e4-00fd-090A-ca30-
0d00a0038ba0. [Tpumep HEMPABUIILHOTO BBIPAKCHUS:
€02fd0e400fd090Aca300d00a0038ba0.

6.10 Hamucatp peryisipHOe BbIpa)K€HUE, OINpEAeIIIollee, SBIsSETCA JIU 3aJaHHas
ctpoka mnpaBwibHbIM  MAC-aapecom. [lpumep TNpaBUIBHOTO  BBIPAYKEHUS:
aE:dC:cA:56:76:54. [Ipumep HenpaBuibHOTO BhipaxkeHus: 01:23:45:67:89:Az.

6.11 Hanmucate peryisipHO€ BBIpaK€HHE, ONPEACINSIONIEe SIBISAETCS JM JTaHHAas
CTpOKa mIecTHaaaTepuanpiM uaeHtudukatopom 1meera B HTML, roe #FFFFFF —
oemnprit iBeT, #000000 — wepnsrit, #FF0000 — kpacHbIH U T. 1.

[Tpumeps! npaBunbHbIX BeipakeHuit: #FFFFFF, #FF3421, #00ff00. [Ipumepst He-
npaBUWIbHBIX BbIpaxkeHuid: 232323, f#fddee, #£d2.

6.12 HamucaTtp peryisipHO€ BBIPaXEHHE, ONPEACISAIONIEE, SBISACTCS JIA JTaHHaA
CTpoYyka BamugHbiM e-mail agpecoMm. I[lpumepsl TPaBUIBHBIX BBIPAKCHHM:
user@example.com, root@localhost. IlpuMepbl HeENpaBWIBHBIX BBIPAKCHUI:
bug@@@com.ru, @val.ru, Just Text2.

6.13 CocTaBuTh peryjsipHOE BbIpaKEHHE, ONpPEAEIsIolIee, ABIIeTCs JIU 3adaHHas
ctpoka [P-aapecom, 3anmucaHHbIM B JecsiTUYHOM Buje. I[IpuMepsl mpaBUIbHBIX BbI-
paxenunii: 127.0.0.1, 255.255.255.0. TIlpumepsl HENpaBUIbHBIX BBIPAXKECHUMN:
1300.6.7.8, abc.def.gha.bcd.

6.14 ITpoBepuTh, HAJEKHO JIM COCTABJIEH NMapoiib. [laposb cunTaeTcss HaJEKHBIM,
€CJIM OH COCTOUT U3 8 Wi 00Jiee CUMBOJIOB, TJI€ CUMBOJIOM MOET OBITh aHTJIMIICKAs
OykBa, mudpa WM 3HaK NmoadepkuBanus. [lapons MomKeH cogepKaTh XOTS Obl OHY
3ariaBHYIO0 OyKBY, OIHY MaJIEHbKYIO OYKBY U OJIHY LIU]PY.
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[Tpumepsr mpaBunbHbIX BbIpaskeHuit: CO0l Pass, SupperPasl. [Ipumepsr nempa-
BUIBHBIX BeIpaskeHuit: Cool pass, COOL

6.15 IlpoBepuTtsh, siBNIsETCA JIM 3aJaHHAsl CTPOKA IIECTU3HAYHBIM YHUCIOM, 3alu-
CaHHBIM B JIECATUYHOW CHCTEME cuuciieHus Oe3 HyJed B crapmmx paspsanax. Ilpu-
MEphI NPaBUIBHBIX BbIpakeHuii: 123456, 234567. Ilpumepsl HENpPaBUIbHBIX BbIpa-
kenui: 1234567, 12345.

6.16 Ectp TekcT co crmmckamu 1ieH. M3Biaeus u3 Hero nieHsl B USD, RUR, EU.
[Tpumeps! npaBunbHbIX BeIipaxeHuit: 23.78 USD. [IpuMepbl HENMPaBUIBLHBIX BhIpaKe-
nuii: 22 UDD, 0.002 USD.

6.17 IlpoBepuTh, CyHIECTBYIOT JI B TEKCTE IU(DPHI, 32 KOTOPHIMH CTOUT «+».
[Tpumep nmpaBuibHOTO BhipakeHus: (3 + 5) — 9x4. [Ipumep HEMpPaBUILHOTO BhIpaXKe-
Hus: 2% 9 —6 x5,

6.18 Bpems umeet ¢popmaT «4acsl : MUHYTB. W 9achl, 1 MUHYTBI COCTOSIT U3 JABYX
mugp, npumep: 09:00. Hanuimre perynspHOe BbIpaK€HUE ISl MOKWCKAa BPEMEHH B
3aJJaHHOU CTPOKE.

6.19 Apudmernueckoe BBIPAKEHUE COCTOUT U3 JABYX YHCENl U ONEpaluu MEXIY
HUMH, Hanpumep: 1 + 2; 1.2 *3.4; -3/ -6; -2-2. Cnucok onepanuii: «+», «-», «*» u
«/». Taxxe MOTYT PUCYTCTBOBAThH MPOOEIbI BOKPYT onepaTopa v yucen. Hanummre
PEryJsipHOE BBIpaKEHUE, KOTOpoe HAWAET Bce apupMeTUUYECKHUE BBIpAKEHUS B 3a-
JTAHHOU CTPOKE.

6.20 HammcaTh peryisipHOE BBIPAXKEHHE, OIPENEISIONIEE, SBISACTCS JIM JaHHas
ctpoka natoil B ¢popmare «dd/mm/yyyy», nHaunnas ¢ 1600 no 9999 roma BKiIHOYH-
TEJIBHO.

6.21 TlpoBeputb, ABISETCA JM 3aJaHHAs CTPOKA BOCBMHU3HAYHBIM YHUCJIOM, 3aIlv-
CaHHBIM B JIECITHYHON CUCTEME CUHMCIICHUS 0€3 HyJIell B CTapIlInX pa3psjiax.

6.22 CocTaBUTb PETYJIIPHOE BBIPAKEHUE, IPOBEPSIOLIEE, COACPKUT JIU BBEJACHHAS
CTPOKa BEIIECTBEHHOE YHUCIIO.

6.23 B Poccun mpuUMEHSIIOTCS PErUCTpPallMOHHBIE 3HAKU HECKOJIbKUX BUAOB. OO0-
IIEr0 B HUX TO, YTO OHU COCTOAT U3 U 1 OykB. [Ipruém ucnoab3yrTCs TOIBKO 12
OYKB KUPWJUTUIIBI, UMEIOIINE TpaduyecKre aHaJloTH B JAaTUHCKOM alipaBute — A, B,
E, XK, M\,H,O,P,C, T, Y uX.

VY 4acTHBIX JIETKOBBIX aBTOMOOMJIEH HOMepa — 3TO OykBa, TpU LHUQPHI, ABE OYyK-
BbI, 3aTE€M JIB€ WJIU TPU HUQPPHI C KOJOM peruoHa. Y Takcu — JBE OYKBbI, TPH LU -
pBbI, 3aTE€M JIBE WJIK TPU HUQPPHI C KOJOM PEruoHa.

TpeOyeTcst onpeaenuTh, SBIASETCS JIM TOCIE0BATEIbHOCTh OYKB KOPPEKTHBIM HO-
MEpPOM YKa3aHHBIX JIBYX TUIIOB, U €CJIU SIBJISIETCS, TO KAKUM.

6.24 HekTOo MOATOTOBWJI OJHO OYE€Hb BA)KHOE MUCHMO, HO BE3JI¢ yKaszajl Hempa-
BWIbHOE BpeMs. [l03TOMy HYXHO 3aMEHUTHb BCE BXOXIEHUS BPEMEHH Ha CTPOKY
«(TBD)». Bpemss — 3t10 ctpoka Buaa «HH:MM:SS» wiu «HH:MM», B kotopoit
«HH» — gucmo ot 00 7o 23, a «MM» u «SS» — umncao ot 00 mo 59.

Hcxonnas ctpoka: YBaxkaemble! Ecnu Bbl k 09:00 He BepHETE yeMoO1aH, TO YKE B
09:00:01 5 3a cebst HE oTBEUAlO.

PS. C orHomenuem 25:50 Bc€é HOpMaIIBHO!

PesynbraT: YBaxaemsie! Eciu Bl k (TBD) He BepHéTe uemonan, To yxe B (TBD)
s 3a ce0st He 0TBEYaIo.
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PS. C otnomenuem 25:50 Bc€ HopMasibHO!

JlabopaTtopnas padora Ne 7. Crpykrypsl fannbix. CiioBapu

Heab padoThbI — NIONYYNUTH NIEPBOHAYAIIBHBIE HABBIKU HUCIIOJIb30BAHUS CIOBA-
peli IIpU PELICHUN NTPAKTUYECKHUX 3a4ad.

1 ®parmeHT Teopum

CnoBapu — 3T0 HaOOPBI 0OBEKTOB, TOCTYI K KOTOPHIM OCYIIECTBIISIETCS HE MO WH-
JeKCy, a Mo KIo4dy. B KadecTBe Ki0o4a MOXHO YKa3aTh HEU3MEHSEMbIH OOBEKT,
HAIMPUMEP: YUCIIO, CTPOKY WIIM KOPTEX. DJIEMEHTHI CIOBapsi MOTYT COJIEpkKaTh 00b-
€KThI IPOU3BOJIBHOTO THUIA AAHHBIX U UMETh HEOTPAHUYCHHYIO CTEIIEHb BIIOKEHHO-
ctu. CreryeT Takke 3aMETUTh, YTO 3JIEMEHTHI B CIOBApPSIX PaCoiaratoTcs B MpOU3-
BOJIHOM Topsifike. YTOOBI MOIyYUTh JIEMEHT, HEOOXOIMMO yKa3aTh K04, KOTOPBIH
UCIIOJIb30BAJICS IPU COXPAHEHUH 3HAYEHUS.

CrnoBapu OTHOCATCA K OTOOpa)XE€HUsIM, a HEe K mocieioBaTelnbHOCTsM. [lo aToit
npuurHe (GYHKIWU, TPETHA3HAYCHHbIE JUIsi paboThl C MOCIEeN0BATEIBLHOCTSIMU, a
TaK)Xe OINepali U3BJICUCHUS Cpe3a, KOHKATCHAI[UU, TOBTOPEHUS U Jp., K CIOBapsIM
HE MPUMEHUMBI. PaBHO Kak U CIHCKH, CIOBApU OTHOCATCS K M3MEHSIEMBIM THUIIAM
NaHHbIX. NHBIMU CIOBaMU, Mbl MOKEM HE TOJIBKO MOJIYYHUTh 3HAYEHUE IO KUY, HO
U U3MEHUTBH €TO0.

VYkaxeM HeKOTOpbIE METObI, KOTOPBIE OYIyT MOJIE3HBI IIPU padOTE CO CIOBAPSIMHU:

e keys() — Bo3Bpamaer o0nekT dict keys, comepkammii Bce KIIOYH CIIOBaps.
OTOT 00BEKT MOAIECPKUBACT UTEPALIMH, a TAK)KE ONEPALIMH HAJl MHOXKECTBAMU;

o values() — Bo3Bpamaer o0nekT diet values, comeprkamnuii Bce 3HAYCHHS CIIO-
Baps. DTOT OOBEKT MOJJIEPKUBACT UTEPALIHH;

e items() — Bo3Bpamaer o0OwvekT dict _items, comep:kaniuii Bce KJIIOYM U 3Haye-
HUS B BUJIE KOPTEXKEH. DTOT 00BEKT MOJEPKUBACT UTEPALIIH;

e  Karou in Cnosaps — IpOBEPSIET CYIIECTBOBAHUE YKA3aHHOTO KJIFOYa B CIIOBApE.
Ecinu xirou HalzieH, To Bo3Bpauiaercsa 3naueHue True, B npoTuBHOM ciiydae — False;

e  Knrou not in Cnogaps — nnpoBepsieT OTCYTCTBUE YKa3aHHOTO KJIIOYa B CIIOBApeE.
Ecnu TakoBoro kiiroya HET, TO BO3BpaliaeTcsi 3HaueHue True, B IpOTUBHOM CiIydae —
False;

o get(<Knrwu>[, <3nauenue no ymonuanuro>|) — €Clii KJIHOY INPUCYTCTBYET B
CJIOBape, TO METOJI BO3BpaIllacT 3HAUYCHHE, COOTBETCTBYIOIIEE dTOMY Kitouy. Ecim
KJIF04 OTCYTCTBYET, TO BOo3Bpaiaercs None Win 3Ha4yeHHe, yKa3aHHOE BO BTOPOM Ta-
pamerpe;

o setdefault(<Knrwou>|, <3nauenue no ymonuanuio>]) — eciu KJIHY MNPUCYT-
CTBYET B CJIOBAape, TO METOJ BO3BPAILIAET 3HAYEHNE, COOTBETCTBYIOLIEE ATOMY KIIIOUY.
Ecnu k1104 0TCYTCTBYET, TO CO3/a€T B CIOBAPE HOBBIM 3JIEMEHT CO 3HAUECHUEM, yKa-
3aHHBIM BO BTOpOM mapameTpe. Eciu BTopoil mapaMeTp He yKazaH, 3HAU€HHUEM HOBO-
ro anemeHTa Oyzaet None;

o pop(<Knrwu>|, <3nauenue no ymonuanuro>]) — ynaigeT dJE€MEHT C yKa3aH-
HbIM KJIFOUOM M BO3BPAILAET €r0 3HaueHue. Eciam K04 OTCYTCTBYET, TO BO3Bpalia-
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€TCs 3HaYCHHME U3 BTOPOro MapaMmeTpa. Ecnu K04 OTCYyTCTBYET, U BTOPOU MapameTp
HE yKasaH, Bo30ysxaaetcs uckiouenue KeyError;

e  popitem() — yaajseT NPOU3BOJIBHBIN 2JIEMEHT U BO3BPAILAET KOPTEXK U3 KIII0UYa
1 3HaueHus. Eciu cnoBaps mycToi, Bo30yxaaercs uckiaodenue KeyError;

e clear() — ynanser Bce JIEMEHTHI Cl0Bapsl. MeToa HU4ero He BO3BPAIAET B Ka-
YECTBE 3HAYCHUS,

e update() — 100aBISIET 3JIEMEHTHI B CJIOBapb. MeTO M3MEHSAET TEKYLIUH CIO-

Bapb U HUYETO HE Bo3BpamaeT. PopMarsl MeTOA:
update (<Kmoul>=<3xHaueHuel>[, ..., <KmouN>=<3HaueHueN>])
update (<Cjiorapb>)
update (<COMCOK KOPTEXeM C OBYMS DJIEMeHTaMMK>)
update (<CnMCoOK CIMCKOB C IBYMS BJIEeMEeHTaMu>)

Ecnu a5eMeHT ¢ yKa3aHHBIM KITFOYOM YK€ MPUCYTCTBYET B CIIOBApe, TO €ro 3Haue-
Hue OyJeT mepe3anucaHo.

2 3apgaum onsa camoCTOATEsNIbHOro peLwleHnsA

7.1 Onumure, UCHOB3Ys CIOBapb, TeNePOHHYIO KHUTY. COCTaBbTE MpPOrpaMMy,
BBIIAIONIYIO CIIUCOK a0OHEHTOB, UMEIOIIUX TeJIe(POHHBI HOMEp, HAUMHAIOIIUICS Ha
33.

7.2 Onumure, UCMONb3Ys CIOBAPb, KaTalor KHUT B Oubimnoreke. CocTaBbTe MpoO-
rpaMMy, BbIIAIONIYI0 cMCcOK KHUT B. ITukyns, Xpansumxcs B OubauoTexe.

7.3 Onumwure, UCIONB3Ys CIOBAapb, TAONUIy AAT U COOBITUI PYCCKOM HCTOPUHU.
CocraBbTe IporpaMmy, BBIJIAIONIYIO CITUCOK coObITH XIX Beka.

7.4 OnuinuTe, UCTONB3Ys CIOBAPh, HIKOJIBHYIO HArpy3Ky (dhaMumus npernogaBaTe-
18, Kiace, yacel). CocTaBpTe MpOrpaMMmy, ONPEEISIIONY0 Harpy3Ky KaKJIOro Ipe-
nojasatens. OnpenenuTb, y Kakoro mpernoaaBarens camasi OoJbpliasi Harpy3ka u 'y
KaKoro camasi HuU3Kasl.

7.5 OnummuTte, UCNONB3Ys CIOBApPb, TAOIUIy COPEBHOBAHUMN (HAa3BaHHE KOMAaH/IbI,
KOJIMYECTBO HAOPAHHBIX OYKOB). BhIOpaTh KOMaHy, 3aHSBIIYIO IEPBOE MECTO. YTIO-
PAIOYUTH CIIMCOK KOMAH/I, B 3aBUCUMOCTH OT 3aHATOIO MECTA.

7.6 1lpu cnaue HopM I'TO ObuIM modyuyeHbl pe3ybrathl 3a0era Ha 100 MeTpoB U
IPBDKKOB B JUIMHY. 3anaite HOpMbI I TO mo 3TuM Buaam, OnpenennuTe CUCKHA yde-
HUKOB, HE BBIMOJHUBIIMX HOPMATHUBbI, KOJUYECTBO YUEHUKOB, CAABIIMX HOPMATHUBBI,
a TAK)KE CIMUCOK 3 JIyYIlIUX.

7.7 Onumure, UCMONIb3Ys CIOBaph, TOBAp (HaMMEHOBAHHE TOBapa, cTapas IeHa,
HoBas 11eHa). CocTaBbTe MpOrpamMmy, ONpPeesIONIyI0, Ha KaKue TOBaphl MOBBICATCS
LIEHBI U HA CKOJIBKO MPOLIEHTOB.

7.8 B aHKeTHBIX NaHHBIX 0003HauYeHbI (hamuiud, 1o, poct. Onpenenure cpeaHui
POCT KEHIIMH, (PaMHJIMI0O CAMOTO BBICOKOTO MY’>KYMHBI, €CTh JU B T'PYIIE XOTs Obl
JIBa 4EJIOBEKA OJJTHOTO POCTa.

7.9 OnumuTe, UCTIOIB3YS CIIOBAPh, 3aAMMCHYIO KHIDKKY ((haMuius, HoMep Tenedo-
Ha). CocTaBbTe IpOrpaMmy, OIPEAeIISIIOLIYIO:

1) ecTh 1 B 3aITMCHON KHIKKE CBEJICHUS O 3HAKOMOM ¢ pamuiiueit Ha OykBy « Dy,
€CJIM €CTh — Halevaraite ero pamMuinio u TenedoH;

34



2) ecTh 1M B 3alMCHOM KHIDKKE CBEICHHS O 3HAKOMOM C TenedoHom 47-67-35, ec-
JIM €CTh — HarevyaTaTe ero aMuIuio.

7.10 Bam nmanH ciioBapb, COCTOSILIMI U3 CIIOB, pACHOJIOKEHHBIX napamu. Kaxmoe
CJIOBO SBJISIETCSI CHHOHMMOM K MMApHOMY €My CJIOBY. Bce ciioBa B cioBape pa3iuyHBbI.
JUJist mOceHEro ClIoBa U3 CIIOBAPS ONPEIEIUTE €Tr0 CHHOHUM.

7.11 [laH cOMCOK CTpaH M TOPOJIOB KaXKJOM CTpaHbl. 3aTeM JIaHbl Ha3BaHMS TOPO-
J0B. [I7151 KaXK0ro ropojia yKakuTe, B KaKoi CTpaHe OH HAaXOJIUTCS.

7.12 B cBOKE 00 3KCMIOPTUPYEMBIX TOBapaX yKa3bIBaeTCs: HAUMEHOBAHKE TOBApA,
CTpaHa, UMIOPTUPYIOIIAs TOBap, 00bEM MOCTABIAEMON MapTUU B mITyKax. Hameya-
TalTe CIHUCKU CTPaH, B KOTOPBIE IKCIIOPTUPYETCS AAHHBIA TOBap, U OOIIMI 00beM
€ro JKCIIopTa.

7.13 XpaHstcs CBeeHUs O Jiece: BUJ JiepeBa, o0Ias YMUCIEHHOCTh, YUCIEHHOCTh
310pPOBBIX JepeBbeB. COCTaBbTE MPOTPaMMy BBIYUCIIEHUA: 1) CyMMapHOro yucnia Jie-
PEBbEB HA KOHTPOJIBHOM YYacTKe; 2) CYMMapHOTO 4YuCia 3J0pPOBBIX JEPEBHEB;
3) OTHOCUTENBHYIO YUCIECHHOCTH (%) OONBHBIX JEPEBBLEB; 4) OTHOCUTEIHHYIO YHC-
neHHOCTh (%) pa3IuYHbBIX BUJOB, B TOM YuCie 00JbHBIX (%) ISl KaXKI0TO BHUJIA.

7.14 TlpunsB crnocob n300paXkeHus palmoOHaIBLHOTO YKCIa B BUJIE 3aUCH C IBYMS
NOJIAIMM [YUCITUTENb, 3HAMEHATEIIb| 1IeJIOr0 THUIA HANMCaTh MPOrpaMMy, MO3BOJISIO-
IYIO:

a) ONpeNeNuTh, €CTh JIU cpeau 10 paMoHaIbHBIX YHCEN PAaBHBIE;

0) BBIYKMCINUTHL HauWOOJIbIlIeEe U3 JAHHBIX PAMOHAIBHBIX YHCEN (4ucia He o0s3a-
TEJILHO UMEIOT HECOKPATUMYIO (hOpMY).

JIns XpaHeHus1 pallMOHAIbHBIX YHCEI UCOJIb30BaTh CIIOBAPb.

7.15 Tlpu mOCTYIJIEHUH HA MY3bIKaJbHO-TIEIarornyecKkuii (hakyJIbTeT Ha a0UTYpH-
€HTOB coOMparoT HGOPMAIINIO: (GaMUITHs, My3bIKaJTbHbBIN HHCTPYMEHT. {715 mocTymn-
JeHusT HeoOX0IUMO CAaTh SK3aMEH MO0 crenuanbHOCTH. COCTaBbTE CIMCKH IS JaH-
HOT'0 3K3aM€Ha, B 3aBUCHUMOCTH OT CIIELIMAJIBHOCTH.

7.16 OnummTte, UCTOIB3Ys CIOBAPbh, IMKOJBHBIN Kiacc (haMuivsg w WHUITHAHI,
JaTa pOXKIEHUS, MECSII] POXKACHUS, TOJ poxaeHus). HaneuaraiiTe CiMCOK YYEHUKOB,
POXXJICHHBIX B Mae.

7.17 Onummure, MCMONB3Yysl CIOBApPb, 3alMCHYIO KHIKKY. Hanewarailite crnmcok
Ipy3eil, KoMy B 3TOM oAy HcHojHseTcs 25 neT (haMuivs U MHULUAIBL, TOJ POXK/Ie-
HUS, ]aTa POXKJICHUS, MECSI] POKICHUSA).

7.18 OnummMre, UCTOIb3Ysl CIOBaph, IIKOJbHBIN Kiacc (haMuiIvg U MHUIUAIbI,
JaTa POXKICHUS, MECSI] POXKICHHUS, TOJ POXKICHHS). Bbruuciaure AeHb pPOXKIACHUS
kJacca (cpennee apudMeTHYecKoe AaT, MECSIeB, TOJ0B).

7.19 Onummre, UCTIONB3YS CIOBApPh, IaHHBIC HA YYCHUKOB ((haMuius, yiuia, oM,
kBapTupa). CocTaBbTe MpOrpamMMmy, ONPEAEIIAIOUIYI0, CKOJIBKO YUYEHHKOB JKUBET Ha
ynuiie ['orossi, CIUCKH YYEHUKOB, )KUBYIIUX B JOME HOMED 45.

7.20 OnummmTe, UCTIONIB3Ys CIIOBaph, BEIOOPHI ((haMUIusl KaHAUAaTa U KOJIUYECTBO
HaOpaHHBIX ToJI0COB). Beero m3dmupareneir 2000. Onpenenuts, KTO U3 KaHIUIATOB
poLIeN, UM HEOOXOIMMO MPOBOJUTH NOBTOPHBIE BHIOOPHI (IOKHO OBITH HaOpaHO
He MeHee 1/3 ToocoB OT 00IIEero KOJIMYECTBA).

7.21 BriOepute camyio BBICOKYIO BEPIIUHY U3 3aIaHHOTO CJIOBaps.
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7.22 OnummuTre, UCMONb3YysS CIOBapb, aHKETy HIKOJbHUKA ((ammmus, Bo3pact).
Omnpenenute BO3pacTHHIE TPYIIIHI B KJIACCE U HAaleyaTailTe X CIIMCKH.

7.23 Onuiunre, UCMoJb3ys CIOBaph, OLEHKH 3a roj. [locunTaiiTe NpoueHT u Kaue-
CTBO YCIIEBAEMOCTH B KJIacCe€ 3a rojl, COCTaBbTE CIIMCKU HEYCIEBAIOIINX U OTIUYHU-
KOB.

7.24 O mocTynuBUIMX B BY3 CTyJIeHTax coOpaHa uHbopmManus: dhaMuius, Hyx/a-
€TCsl TU B OOIIEKUTHH, CTaXK pabOThI (€CIM €CTh), YTO OKOHYMII, KAKOM S3BIK W3yYall.
Omnpenenure: a) CKOJIBKO YEJIOBEK HYXKJAIOTCS B OOLIEKUTUU; b) CIUCKU CTYIEHTOB,
UMEIOIIUX CTaXX PaboThl Oojiee 2 JIET; ¢) CHUCKU OKOHUYMBIIUX TEXHUKYM; d) CIIUCKHU
SI3BIKOBBIX TPYIIII.

JlabopaTopHasi padora Ne 8. @aitsibl
Heab padoThl — MOTYYUTH MEPBOHAYAIHHBIC HABBIKK Pa0OTHI ¢ (haiiaaMu.

1 dparmeHT Teopumn
[Ipexxne yem paborath ¢ daiiaom, HEOOXOAUMO CO3AaTh OOBEKT (pailia ¢ TTOMO-

b0 QyHKIH open(). OYHKIHS UMEET CIeayomui hopmMar:
open (KIlyrte k danyay>[, mode = 'r'] [, buffering=-1] [, encod-
ing=None] [, errors=None] [, newline=None] [, closefd=True])

B nepBoM mapamerpe ykasbiBaeTcs UMsl (paiiia, BO3MOXKHO, BMECTE C MyTeM JO-
ctyna. OcTalibHbIE TIapaMeTpbl HE SBISIOTCA OO0sA3aTEIbHBIMU, M WX Ha3HAYCHHE
MOYKHO IMOCMOTPETH, Hanpumep B [1].

[lepeuncnuM OCHOBHBIE METOABI PAOOTHI ¢ (paitnamu:

e close() — 3akpbIBaeT (aiir;

o write(S/Jannble>) — 3anMChIBaeT CTPOKY WJIM MOCJEAOBATEIHHOCTh O0ATOB B
daiin. Ecnu B kauecTBe mapaMeTpa ykazaHa CTpOKa, TO (haiil JODKEH OBITh OTKPHIT B
TEKCTOBOM pexuMe. /{715 3anmucu nmocnenoBaTeIbHOCTH 0aTOB HEOOXO0IUMO OTKPHITh
daiin B OuHapHOM pexkume. MeTo1 BO3BpalaeT KOJIUYECTBO 3alMCaHHBIX CUMBOJIOB
nuiu 0aiToB;

o writelines(<Ilocnedosamenvnocmp>) — 3alNCHIBACT IOCICIOBATEIBHOCTh B
daiin. Ecnu Bce 251eMEHTHI MOCTIEA0BATEIbHOCTH SIBJISIOTCS CTPOKaMu, TO (haitn 1o-
KEH OBITh OTKPBIT B TEKCTOBOM pekruMe. Eciii Bce 27IeMEHTHI SIBISIIOTCS TTOCIIeI0BA-
TEIBHOCTSIMU OAUTOB, TO Pailyl JOJKEH OBITh OTKPBHIT B OWHAPHOM PEKUME;

e writable() — Bo3BpamiaeT True, ecnu ¢aiin nogaepxuBaet 3anuch, u False — B
MPOTUBHOM CJIyyae;

e read(|[<Koauuecmeo>|) — cuuthiBaeT na"Hbie U3 ¢aitna. Eciu daiin oTKpeIT B
TEKCTOBOM pEXHUME, TO BO3BpAIaeTCsl CTPOKA, a €CJIM B OMHAPHOM — IOCJIeI0BaTENb-
HOCTh OaiiToB. Eciu mapamerp He ykaszaH, BO3BpaIllaeTCs cojiepkumoe (haiina ot Te-
KyIIen MO3UIMY yKa3aTess 10 KoHIa (daiina;

e readline([<Konuuecmeo>]) — cuntbiBaeT U3 (ailyia 0OJHy CTPOKY IIPH KAKIOM
BbI30Be. Eciii (pailyt OTKPBIT B TEKCTOBOM pEXUME, TO BO3BPAIIACTCS CTPOKA, a €CIIU B
OMHAPHOM — TTOCJIEIOBATEIILHOCTh 0aiiTOB. Bo3Bparaemast cTpoka BKIFOYAET CUMBOIT
nepeBojia CTpoku. VICKItoueHneM sIBIsieTCsl MOCTEHsSI CTPOKa — €ClI OHa HE 3aBep-
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I1aeTCsi CAMBOJIOM TTEpEBOjIa CTPOKH, TO TaKOBOU Mo0aBiieH He OyaeT. [Ipu mocTmxke-
HUU KOHIIa ¢aiiyia BO3BpallaeTcs MycTasi CTpPOKa;

e readlines() — cuuTeIBaeT Bce coaepxkumoe (aitna B crincok. Kaxkapiil amemMeHT
CIucKa OyJeT colepaTh OJHY CTPOKY, BKJIIOYasi CUMBOJI 1epeBojia cTpoku. Hckito-
YEHUEM SIBJISIETCS IOCIIEIHSSA cTpoKa. Eciu oHa He 3aBepmiaeTcs CHMBOJIOM NIEPEBOA
CTPOKH, TO CUMBOJI TIEPEBOJIa CTPOKU J00aBieH He OyaeT. Eciu ¢aiin oTKphIT B TEK-
CTOBOM PEKHME, TO BO3BPAIIAETCS CIIMCOK CTPOK, a €CJId B OMHAPHOM — CITUCOK 00b-
€KTOB TuIa bytes;

e flush() — mpuHyIUTENBbHO 3aNTUCHIBAET AaHHbBIE U3 Oydepa Ha AUCK;

e fileno() — BO3BpamiaeT 1eNOYMCICHHBIN Aeckpuntop (aitna. Bo3Bpamaemoe
3Ha4YeHUE Bcerjaa OyaeT OoJibliie yucia 2, T. K. yuciao 0 3aKpersieHo 3a CTaHIapTHBIM
BBOJIOM stdin, 1 — 3a crangapTHBIM BbIBOAOM stdout, a 2 — 3a cTaHAApPTHBIM BBIBO-
JIOM coo01IeHnit 00 omuoOkax stderr.

e truncate([<Konuuecmeo>]) — oOpe3aer ¢aiia 10 YKa3aHHOTO KOJUYECTBA
CUMBOJIOB (€CJIH 3a/1aH TEKCTOBBIN PEKUM) WK OANTOB (B cilydae OMHAPHOTO PEXKH-
Ma). MeTos BO3BpalllaeT HOBBIN pa3zmep ¢aiina;

e tell() — Bo3BpallaeT MO3UIMIO yKa3aTels OTHOCUTEILHO Havana Qaiiia B BUJe
nenoro yucia. O6patute BHUMaHue Ha To, uto B Windows meton tell() cuutaer
CUMBOJI «\r» Kak JIOMOJHUTEIbHBIA OalT, XOTS 3TOT CHUMBOJI yAalseTcs MpU OT-
KPBITHH (ailiia B TEKCTOBOM PEKUME;

o seek(<Cmewenue>|, <llozuyusa>]) — ycraHaBIMBaeT yKazaTejb B MO3UIIHIO,
uMernyw cMmemenue CuewjeHue OTHOCUTENbHO mo3uuuu [lozuyus. B mapamerpe
Ilo3uyuss MOTYT OBITH YKa3aHbI CIEAYIOIIHE aTpUOyThl U3 MOMAYJS 10 MIIM COOTBET-
CTBYIOIIIME UM 3HAUYCHUSI:

» i0.SEEK_SET wm 0 — Havaso ¢aiina (3HaYeHUE 110 YMOTYAHUIO);

» 10.SEEK CUR wm 1 — Ttexymas no3unus ykaszarens. [lonoxurenbHoe 3Ha-
YEHHE CMEIICHUS BhI3BIBACT MEpEMEIICHUE K KOHITY (hailyia, oTpuiareabHoe —
K €r0 Hayaiy;

» i10.SEEK _END wunu 2 — koner gaiina;

o seekable() — Bo3Bpamaer True, ecinu ykazarens (aitia MOXKHO CIABUHYTH B
IpYyTYyIo no3unuio, u False — B mpoTuBHOM ciiyyae.

2 3apaum Ansa caMmoCTOATEsNIbHOro peLleHnsA

8.1 [dan daiin f, KOMIOHEHTBHI KOTOPOTO SIBJISIOTCS JEHCTBUTEIBLHBIMHU UYHCIAMHU.
Haiit: a) cymmy kommnoneHT ¢aiina f; 6) mpousBeneHue KommoHeHT ¢aina f;
B) CyMMY KBaJpaToB KOMIOHEHT (aiina f; r) Moaylp CyMMBI W KBajpar Mpo-
W3BE/ICHMSI KOMIIOHEHT (paiina f; ) mocienHio KOMIIOHEHTY ¢aiina.

8.2 [lan ¢aiin f, KOMOOHEHTBI KOTOPOTO SIBJISIOTCS JEHCTBUTEIBHBIMU YHCIAMU.
Haiitu: a) HauGosbiiee U3 3HAUCHUN KOMIIOHEHT; 0) HAUMEHbIIIEe U3 3HAYECHUN KOM-
NOHEHT ¢ YETHBIMU HOMEPAMH; B) HauOOJIbllIee U3 3HAYCHU MOAYJIEH KOMIIOHEHT C
HEYETHBIMU HOMEpaMHU; T') Pa3HOCTh MIEPBOM U MOCIEIHEH KOMIIOHEHT (haiina.

8.3 Jlan daiin f, KOMIIOHEHTHl KOTOPOTO SBISAIOTCSA ILEJIbIMUA yuciaaMu. Haitu:
a) KOJUYECTBO YETHBIX YUCEN CpPEeAM KOMIIOHEHT; 0) KOJMYECTBO YJBOCHHBIX He-
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YETHBIX YMCEJI CPEAN KOMITOHEHT; B) KOJWYECTBO KBAPATOB HEYCTHBIX YUCEN CPEIH
KOMITOHEHT.

8.4. lano HaTypanbHOE n. 3anucaTh B ¢aii g 1ensie yucnia by, ..., ba. [Ipu 3Hage-
Husax i=1, 2 ,..., n 3Ha4enue b; paBHo: a) i; 6) i*1 ; B) i!; 1) 21*!; ) 21+ 311

8.5 IlocnenoBaTenbHOCTh X1, X2,... 00pa3oBaHa Mo 3aKOHY:

X, =_j—@ (i=123,..).
i”+|tg2il

Hano neiictButensnoe E>0. 3anucars B (aiin h uneHsl mocnenoBaTeabHOCTH X1,
X2,..., OCTAHOBHUBIIIKCH MOCJIE TIEPBOTO WICHA, 7Sl KOTOPOTro BEIMOIHEHO |Xi|<E.

8.6 Haubl daiine {1, £2, 13, f4, f5, KOMIIOHEHTHI KOTOPBIX SABISIOTCS JEUCTBUTEIh-
HeIMH urciiaMu. OpraHu3oBaTh OOMEH KOMIIOHGHTaMH MEXIy (aillaMu B COOTBET-
CTBHUHU CO CIEIYIOIIEH CXEMOM:

f1->f3  f2->f4 f3->15 f4->f2 {5->f1l,
T. €. KOMIIOHEHTHI (aiina f1 nepenuceiBaroTcs B daiin 3, komroHneHTsl ¢aina 2 — B
f4 u 1. 1. Pa3peinaercs UCMoIb30BaTh TOJIBKO OJMH BCIIOMOTraTeNbHBIN (aiii h.

8.7 Jan cumBonbHbBINA (aitn f. B ¢aitne He Mmenee AByX KoMroHeHT. OnpeneanTs,
SIBJISIFOTCS JIX JIBa TIEPBBIX cuMBoJia (aitna mudpamu. Ecinu ga, To ycTaHOBUTD, SIBIISI-
€TCsl JIM YMCII0, 00pa30BaHHOE ATUMU ITU(DpaMU, YETHBIM.

8.8 Jlan ¢aiin f, KOMIOHEHTHI KOTOPOTO SIBJISIFOTCS LENbIMU YuciaaMu. [lomydnts B
daiine g Bce KOMIOHEHTH ¢aina f: a) sBIMOMUECS YETHBIMH YHUCIAMU;
0) gensuuecs Ha 3 U He AeNSAIINECs Ha 7; B) SABISIOLIUECST TOYHBIMU KBapaTaMU.

8.9 [au daiin f, KOMIIOHEHTHI U, U1, ..., Un KOTOPOTO SIBJISIFOTCS MOCJIEA0BATEb-
HeIMH unciiaMu Oubonavuu. [lonyuuts B ¢aiine f nocienoBarensHo yncna GuboHa-
Y4YH: Ug, U, ..., Un+.

8.10 lan cumBonbHBIN ¢aiin f. [lonyuuts ¢aiin g, oopa3zoBanHbli U3 (Qaiina f 3a-
MEHOW BCEX €ro MPOMHMCHBIX (0OJBIINX) OYKB OJHOMMEHHBIMH CTPOYHBIMHU (MaJlbl-
MH).

8.11 Jan ¢aiin f, KOMIIOHEHTHI KOTOPOTO SABJISIFOTCS LIETBIMHU YKHCIIaMU. 3alucaTh B
daiin g Bce yeTHble uncna ¢aina f, a B ¢aitn h — Bce neuernsie. [lopsaok crnegopa-
HUSL YUCEJT COXPAHIETCS.

8.12 Jlan cumBousbHBIN (aiin f. 3anucats B (aitn g komnoHeHTs! (aiina f B oOpar-
HOM TOPSAJIKE.

8.13 Jlan aiin f, KOMIOHEHTHI KOTOPOTO SIBISIOTCA LENbIMU yuciaMu. [1oayduTs
daiin g, obpazoBannbIil n3 (aitia f UCKITIOUEHNEM TTOBTOPHBIX BXOXKIECHUN OJHOTO U
TOTO K€ YHCTIA.

8.14 lan ¢aiin f, KOMIIOHEHTHI KOTOPOTO SIBJISIOTCA LENbIMU ynciaMu. Hukakas u3
KOMITIOHEHT (haityia He paBHa Hymt0. Daitn f CoOmepKUT CTOJBKO Ke€ OTPUIIATEIbHBIX
YHCeJl, CKOJIBKO U MOJIOXKUTENbHBIX. Icnonp3ys BcmoMorarenbHbii ¢aiin h, nepenu-
caTh KOMITIOHEHTHI ¢aiina f B ¢aiin g Tak, yToOsl B ¢aiiie g: a) He ObLIO JBYX COCE/I-
HUX YHUCEJ C OJHUM 3HAKOM; 0) CHauaja 1M MOJOXKHUTENbHbIE, TOTOM OTPULATENb-
HBI€ YHUCJIA; B) YUCHA [UJIM B CIEIYIOUIEM MOPSIKE: J1BA MOJOKUTEIbHBIX, IBa OTPH-
IATENbHBIX, JBA MOJOKUTEIbHBIX, JIBA OTPUIATEIBHBIX U T. /. (MPEANOJIaraeTcs, 4To
YHCJIO KOMITOHEHT B (haiine f nenurcs Ha 4).
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8.15 Jlan cumBonbHBIN (aiin f, cogepxainii CBEICHHU O COTPYIHHKAX yUpexKie-
HUS, 3allMCaHHBIE IO cleayromeMy oOpa3iy: G¢aMuius_ UM _OTYeCTBO, (amu-
JUsL_UMSI_OTYECTBO, ... 3amucaTh ATU CBEJICHUS B (pailyie g, uCroman3ysi o0pasiibl:

a) UMs_OT4ecTBO (haMHJIvsA, UMSI_OTYECTBO (pamMuius, ...; 0) Gamunus_wu.o., pamu-
JaMs_H.0., ...

8.16 [lan cumBosbHbIN (aitn f. HeoOxoaumo: a) moacuuTaTh YUCIIO BXOXKJICHHUH B
daiin coueranuii «aby; 0) onpeneauTh, BXOAUT JU B (aitn couetanue «abcdefghy;
B) MOJICUUTATh YUCIIO BXOXKJCHUM B (paitn kaxmou u3 OykB a, b, ¢, d, e, f 1 BeIBeCTH
pe3ynbTaT B BUE TaOIUIIBI:

a—Na b—Nb c—Nc
d—Nd e —Ne f—Nf
rae Na, Nb, Nc, Nd, Ne, Nf — gucia BX0XIeHHI COOTBETCTBYIOIINX OYKB.

8.17 Hanbl cumBomnbHBIe (aiinel f u g. Onpenennts, COBNAAAIOT I KOMIOHEHTHI
¢aitna f ¢ komnonentamu ¢aina g. Ecnu HeT, TO MOIyYuTh HOMEP MEPBOM KOMIIO-
HEHTBI, B KOTOpOil (aitnbl f 1 g oTnuvaroTcst Mexay codoid. B cimyuae, korjga onuH u3
¢aiioB umMeeT n KOMIOHEHT (n>=0) 1 MOBTOPsET HaYajIo0 APYyroro (6ojee JIIMHHOTO)
daiina, OTBETOM JOJKHO OBITH UMCIIO N+1.

8.18 lan cumBonbHBIN (aitn f. ['pynmsl ciioB, pa3aeneHHbIX mpodenaMu (OJHUM
WIM HECKOJIBKUMHM) U HE COZeprKaliue npoOeaoB BHYTpH ce0si, Oy/ieM Ha3bIBaTh CIO-
BaMU. Y TanuTh U3 (pailiia Bce 0IHOOYKBEHHBIE CJIOBA U JIMIITHUE MTpoOenbl. Pe3ynbrar
3amucathb B aii g.

8.19 lan cumBonbHbId ¢aiin f. Cuutas, 4TO KOJIUYECTBO CUMBOJIOB B CJIOBE HE
IPEBOCXOJUT JIBAJIIATH: @) ONPENEINTh, CKOIbKO B ¢aine f umeercs cios, cocTos-
IIUX U3 OJHOTO, JBYX, TPEX U T. JI. CAMBOJIOB; 0) MOJIYYUTh TUCTOTpaMMy (CTOJI0Ya-
TYI0 AarpaMMmy) JITHH Bcex clioB (aiina f; B) onpeaenuTb KOJIUYECTBO CIIOB B
daitne f.

8.20 [lans!l nBa cumBosbHBIX (Qaitna f1 u f2. @aiin f1 comepkuUT NMPOU3BOJIBHBIHI
TekcT. ClioBa B TEKCTE pa3JiesieHbl MpolenaMu U 3Hakamu npenuHanus. Daiin {2 co-
nepxuT He 0osee 40 ci0B, KOTOPBIE pa3/ieieHbl 3aMsIThIMU. DTH CI0Ba 00pa3yloT ma-
PBL: KaXJI0€ TIEPBOE CIOBO CUMTAETCS 3aMEHSEMBIM, Ka)XJI0€ BTOPOE CIOBO — 3aMe-
HsronuM. Haiitu B ¢aiinie fl Bce 3ameHsiemMble ClioBa M 3aMEHUTh UX Ha COOTBET-
CTBYIOLIUE 3aMeHstouMe. Pe3ynbTaT moMectTuth B (paitiie g.

8.21 Jlan TexctoBeiit (aitn f. [lepenucars B ¢aiin g Bce KOMIOHEHTHI ¢aiina f ¢
3aMeHOM B HUX cuMBOJIa «0» Ha cUMBOJI «1» 1 HA00OPOT.

8.22 Jlan ¢aiin f, comepxkamimii cBeJIeHUsI 00 IKCIIOPTUPYEMBIX TOBapax: yKa3bIBa-
€TCSl HAMMEHOBaHUE TOBapa, CTpaHa, UMIOPTUPYIOINIAsl TOBAp, 1 00bEM IOCTaBIIsIe-
MOU NapTUU B WITyKaxX. HaliTu cTpansl, B KOTOPBIE SKCIIOPTUPYETCS TaHHBIMA TOBAp U
o0muit 00beM ero SKCIopTa.

8.23 Ceenmenus 00 aBTOMOOWIIE COCTOSIT M3 €ro MapKu, HoMepa u (paMUINU Blia-
nenbia. Jlan daiin f, cogepxaniuii cCBeeHUST 0 HECKOJIBKUX aBTOMOOWIsIX. HaiTu:

a) aMuIMK BiaAEbIEB U HOMEpa aBTOMOOWIICH JaHHON MapKu; 0) KOJTUYECTBO aB-
TOMOOMJICH KaXKI0M MapKH.

8.24 Jlan daiin f, cogepkamumii paznuunbie natbl. Kaxkaas nara — 3To 4ucio, me-
csu v rof. HaliTu: a) roj ¢ HAMMEHBIITUM HOMEPOM; 0) BCE BECEHHUE JaThl; B) CAMYIO
MO3/HIOO J1aTy.
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JlaGopaTopnas padora Ne 9. I'paduxa. budauoreka Pillow
Iesb padoThl — TO3HAKOMUTHCS C BO3MOKHOCTIMHU OnOmoTeku Pillow.

1 dparmeHT Teopumn

Yto6bl Ha N300paXKEHUH MOXKHO OBLIO PUCOBATh, HEOOXOAMMO CO3JaTh IK3EMILISIP
kiaacca Draw, mepegaB B KOHCTPYKTOp Kilacca CChUIKY Ha u3oOpaxkenue. [Ipexne
4eM HCMOJb30BaTh KJIAcC, TMPEABAPUTEIBHO CIEAyeT HWMIOPTUPOBATH MOIYJb

ImageDraw. [Ipumep co3nanus sx3emIuIspa Kiacca:
>>> from PIL import Image, ImageDraw
>>> img = Image.new ("RGB", (300, 300), (255, 255, 255))
>>> draw = ImageDraw.Draw(img) # Co3maem sK3eMIIAP KJjacca

Knacc Draw npenocTtaBisier clie1yronme METObl:

e point(<Koopounamur>, fill=<IJeem>) — pucyeT TOUKY;

o line(<Koopounamur>, fill=<IlJeem> [, width=<Illupuna>]) — npoBOAUT JIU-
HUIO MEXTY IByMs ToukaMu. [Ipumep:

>>> img = Image.new ("RGB", (300, 300), (255, 255, 255))

>>> draw = ImageDraw.Draw (img)

>>> draw.line((297, 0, 297, 300), fill=(0, 128, 0), width=3)

>>> img.show ()

e rectangle() — pucyer npsamoyroibHuk. @opmar MeToja:
rectangle (<KoopammHaTe> [, fill=<lBeT 3amuBkmu>] [, outline=<IBeT
JIMHUM> ] )

B nmapamerpe Koopounamul yKa3pIlBatOTCsI KOOPIUHATHI JIBYX TOYEK: JIEBOTO BEpX-
HETr0 W MPABOT0 HUYKHETO YTJIOB PUCYEMOTO MPSIMOYTOJIbHUKA;
e polygon() — pucyetr MHOroyrojibHuk. @opmar meroja:

polygon (<KoopnuHaTe> [, fill=<leer 3BamuBku>]|[, outline=<IperT
JIMHUM> ] )

B nmapamerpe Koopounamul yka3pIBaeTCsl KOPTEXK C KOOpAUHATAMU Tpex U Oosee
TOYEK: U3 KAKIOU Iapsl JIEMEHTOB 3TOr0 CIHCKA MEpBas 3a1aeT TOPU3OHTAIBHYIO
KOOpAMHATY, BTOpas — BEPTUKAIbHYIO. TOUKM COECAUHAIOTCA AuHUAMHU. Kpome Toro,
IIPOBOJMTCS IIPSAMAast JINHUS MEXIy IEPBOM U MOCIIETHEN TOUKAMU;

o ellipse() — pucyer smnunc. @opmat MeToaA:
ellipse (<KoopmmuaTe> [, fill=<leT 3ajauBku>] [, outline=<IgeT
JIMHUM> | )

B napamerpe Koopounamsi yka3blBaeTCs KOPTEXK C KOOPAMHATAMH BEPXHETrO Je-
BOTO U MPABOTO HIDKHETO YIJIOB MPSIMOYTOJbHUKA, B KOTOPIN HEOOXOIUMO BIHCAThH
anmIic. M3 kaxkaou mapel 3JIEMEHTOB 3TOTO KOPTEXKa MEPBBIM 3a1a€T TOPU3OHTAIb-
HYIO KOOPAUHATY, BTOPOU — BEPTUKAIBHYIO;

e arc() — pucyer ayry. @opmar mertona:
arc (<KoopmmuHatTer>, <HauasnpHeM yIToJ1>, <KOHEUHBN yIOJI>,
fill=<llpeT JOAMHWUI>)

B nmapamerpe Koopouramul yka3bIBalOTCsl KOOPAUHATHI MPSIMOYTOJIbHUKA, B KOTO-
pBIi HEOOXOAUMO BMHMCATh OKPYXHOCTb. BTOpoil M TpeTuil mapameTphl 3aAaroT
HAaYaJIbHBIA M KOHEYHBIM YTroJl, MeXIy KOTOpPhIMH OyAeT oToOpaxkeHa ayra. YTrod,
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paBHbIi 0, pacnioyioKeH B KpaliHE! MpaBoOil TOYKE. YTUIbl OTKJIAIBIBAOTCS IO YaCOBOM
crpenke oT 0 10 360 rpanycoB. JInHus pucyercs 1o 4acoBOM CTPENKE;

e chord() — pucyer 3amMKkHyTYIO nyTry. DOpMaT MeToa:
chord (<KoopmmHaTe>, <HauanpHeM yrojsi>, <KOHeUHEN yIToJ>,
[, fill=<lBeT BaaumBkm>] [, outline=<lUBeT JIMHMUNK>])

Meton chord() anasormueH meroay arc(), HO 3aMbIKA€T KpaWHUE TOYKUA IyT'H
IIPSIMOM JIMHUEH;

e pieslice() —pucyer 3amMkHyThIN cekTop. DopmaT meToa:
pieslice (<KoopmuHaTer>, <HauanbHHM yToJ>, <KOHEUHHM yTOJI>,
[, fill=<lUBeT zaamBkm>] [, outline=<lBeT JIMHUMK>])

Meton pieslice() ananornueH Metoy arc(), HO 3aMBIKAET KpailHUE TOYKHU JAYTH C
LHEHTPOM OKPY>KHOCTH.

2 3apaum Ansa caMmoCTOATEsNIbHOro peLleHnsA

Bo Bcex 3amauvax, MOMUMO MOCTPOEHUS, HY’KHO BBECTH C KJIABHATYPbI 3HAYEHUS
napameTpoB. Tpebyercs 3aKkpacuTh NOTYyYEHHYIO QUTypy U MOANUCATH €€.

9.1 IlocTpouTh paBHOOEAPEHHBIN TPEYTOJLHUK C OCHOBAHUEM a U BBICOTOM h.

9.2 Iloctpouth pom0O, TUaroHaIl KOTOPOro paBHBI a U b. POMO pacmonoxuTs Tax,
9YTOOBI OJIHA U3 €0 AUaroHaseil Oblia TOPU30HTAIHLHOM.

9.3 IlocTpouth paBHOOEIPEHHYIO TpaIlELUIO, BBICOTa KOTOPOW paBHA h, a ocHOBa-
HUA—awub.

9.4 IlocTpouTh TPEYrOJBHUK MO CTOPOHAM a, b u yrimy mexnay Humu C (B rpany-
cax).

9.5 IlocTpouTh TPEYTroOJBbHUK 10 CTOPOHE a U ABYM MpUJIEKAIIUM K HeW yriam B u
C (B rpagycax).

9.6 Iloctpouth poM0 MO CTOpOHE a U ocTpoMy yriay R (B rpagycax).

9.7 IlocTpouTh IPaBUIIbHBIN MIECTUYTOJBHUK CO CTOPOHOM a.

9.8 IlocTpouTh paBUIIbHBIN MATUYTOJIBHUK CO CTOPOHOM a.

9.9 IlocTpouTh IpPaBUIIbHBIN N-YTOJIBHUK CO CTOPOHOM a.

9.10 ITocTpouTh TPEYrOABHUK C OCHOBAHHEM a, BBICOTOW h M yriiom mpu BepuinHe
X (B rpagycax).

9.11 IlocTpouTk KBaapaT, Ha OJHOW CTOPOHE KOTOPOro, Kak Ha OCHOBAaHWUH, IO-
CTPOEH PABHOCTOPOHHUN TPEYTOJIBHUK CO CTOPOHOM a.

9.12 ITocTpouth paBHOOEAPEHHBII TPEYTOIBHUK C OCHOBAHUEM a U BBICOTOH h.

9.13 ITocTpouTth TPEyroJIbHUK CO CTOPOHAMU a, b, C.

9.14 IlocTpouTts KBafpaT, ONMCAHHBIA OKOJIO OKPY’KHOCTH € paguycom R.

9.15 IlocTpouts KBaJpaT, BHUCAHHBIN B OKPYKHOCTh pajauyca R.

9.16 ITocTpouTh TPEYroJbHUK, ONUCAHHBIA OKOJIO OKPYKHOCTH C paanycoM R.

9.17 IlocTpouTts TPEyTroOJbHUK, BIUCAHHBIA B OKPYKHOCTh paauyca R.

9.18 ITocTpoUTh paBHOCTOPOHHUM TPEYTOJBHUK C JJIMHON CTOPOHHI a.

9.19 INocTpouTh paBHOOEAPEHHYIO TPAIEIMIO, BEICOTa KOTOPOM paBHa h, 01HO Oc-
HOBAaHME PaBHO a U CPEAHsISI IMHUS paBHA b.

9.20 [TocTpouTh mapajyuieIorpamMm 1Mo CTOPOHaM a, b ¥ yriry Mexay HUMU A
(B rpagycax).
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9.21 IMoctpouts mapamienorpamm no auaronaism dl, d2 u yrimy mexny Humu X
(B rpagycax).

9.22 IlocTpouts poM0O 1o CTOPOHE a U Tynomy yriy R (B rpagycax).

9.23 TlocTpouTh paBHOOEAPEHHYIO TPAMEIHIO M0 OCHOBAHUIO a, OOKOBOM CTOPOHE
b u yriny mexnay Humu Y (B rpaaycax).

9.24 TlocTpouTh paBHOOEAPEHHYIO TPANELHIO IO OCHOBAHUIO a, MPUIIEKAIIEMY
yriy X (B rpajgycax) u cpeaHel JuHuu b.
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