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Frmasa 1

HAYANTA NPOrPAMMUPOBAHUSA

§ 1.1
O6wume ceepeHus
O fsi3blke nporpammupoBaHuns Python

Knwueavle cnosa:
® A3BIK NPOTPAaMMMPOBAHUSA
* mporpaMma
° andgaBUT
¢ cayxebHbIE CJIOBA
® TUOBI HAaHHBIX
® CTPYKTYypa OPOrpaMMbI
° omepaTop HpHCBaAaMBaHUA

Az3pIkH mporpaMMHpoBaHuA — 310 (opMaabHbIE A3BIKK, IIpefHas3- 0
HauyeHHbIe JIS 3AMHUCH aJITOPUTMOB, UCIOJIHUTEIEeM KOTOPBIX ABJIAETCHA
KOMIbIOTEDP. AJITOPUTMBI, 3allMCAHHBIE Ha sI3bIKAX NIPOTPaMMMpPOBAa-
HUSA, HA3BIBAIOT NMPOTPaMMaMU.

CylecTByeT HECKOJIbKO ThICAY SA3BIKOB NporpaMMmupoBaHuA. OguH
M3 CaMbIX MNONYJIAPHBIX COBPEMEHHBIX $3bIKOB IIPOrPAMMHUPOBAHUSA
HasbiBaercsa Python (mpomsmocurcs «manton», xora B Poccuu mHO- Q
rme Ha3bIBAIOT A3LIK IIPOCTO «MHUTOH»). Ero paspaboran B 1991 roay
HUAepiaaHAcKuil nporpammuct I'sumo Ban Poccym. fAssixk Python He-
[IpepPbIBHO COBEPIIEHCTBYETCS, U ceifyac OOJBIIUHCTBO IIPOTPaMMUCTOB

HUCIIOJB3YIOT ero tperhio Bepcuio — Python 3. MMenHo ¢ aT0li Bep-
cueii 6ygem paboTaTh W MBbI.
Python — sa3bIk mporpaMmMupoBaHUS BBLICOKOTO YPOBHSA, Ipen-

HasHAYEHHLIN [JIs pellleHns caMoro IMUPOKOro Kpyra sazad. C ero
IIOMOINBI0 MOXKHO 0OpabaThiBATh Pas3/IMUHBIE JaHHBbIE, UPOBOAUTL Ma-
TeMaTUYeCKHe BbIYMCIIEHHs, CO3JaBaTh Km3oOpaskeHus, paboraTs ¢ Oa-
3aMM JAHHBIX, pa3padaTbIiBaTh BeO-caiThI.




O6wume ceeaeHna o 93bike nporpammupoBaHus Python

I1s Toro, uTobnl paspabarTeiBaTh MporpaMmbl Ha s3bike Python,
HY?KHO YCTAaHOBHTBL Ha KoMIbroTep umHTepruperatop Python. Bo mho-
rux OIepalluoOHHBIX cucreMax, HanpuMmep B macOS u Linux, aTor
WHTEPOPETATOp BXOJAUT B CTAHZAPTHYIO IIOCTABKY M yCTAHABJIMNBAET-
¢ BMecCTe C olepaloHHON cucremoii. Yrober ycranosutrh Python B
onepanuonHoin cucreme Microsoft Windows, ckauaiiTe IOCIeIHIOH
Bepcuio mIporpamMmbl-ycradHoBmurka Python 3 nna Windows ¢ odu-
mansHoro caiita http://www.python.org/ (nsa aroro 3aiizure B MeHIO
Downloads u BriGepute Windows), samycture 3arpy3uBminuiica Qan
1 cienyiiTe ykasaHuUAM ycraHoBmuka. Obpatute BHMMaHUe: B ycTa-
HoBIIUK Python mana Windows BcTpoeHa HMHTErpnpoBaHHasA cpela pas-
paborku IDLE (ipounsHocuTcs «aitda»), NpeiHa3HaueHHas [JIs BBOJIA,
IpoCMOTPA, PeJaKkTUPOBAHUA, 3ANyCKa MJIKM OTJaJKH IporpaMMbl Ha
aspike Python.

1.1.1. AndasuT U cnoBapb aA3biKa

OcuoBoii aspika nporpammupoBanusa Python, xak u goboro apy-
roro sA3blKa, sABiasgercd aadaButT — HAGOpD JONYCTHMBIX CHMBOJIOB,
KOTOpble MOYKHO MCIHOJL3OBATH MAJfA 3aMUCHU MPOTPaMMBI. OTO:

* JaTHUHCKHWE IPOIHCHBIE W cTpouHble OYKBEI (A, B, C, ..., X, Y, Z,
a, b, ¢, ..., X, y, 2);
e apabckue oudps (0, 1, 2, ..., 7, 8, 9);

® crnenMaJibHble CHUMBOJBI (3HAK IOAYEPKUBAHUA; KpyrJble, KBal-
paTHble CKOOKU; 3HAKM apu@MeTUdYecKUX ollepauuii; # — 3HAK
HAYajga OZHOCTPOYHOTO KOMMEHTapus W Ap.).

B kauecTBe HeLeJHUMBIX 3JeMEHTOB (COCTABHBIX CHMBOJOB) pac-
CcMaTpUBAIOTCA CJENYIONNE IOCJeJ0BATEJIbHOCTH CUMBOJIOB:

>= y <= (BHAKU 2> U <);

1= (3HaK #);

"tnopau ''' (yTpoeHHBIE ABOMHBIE WJAM OAMHAPDHBIEe KaBBIUKWH,
craBdAlllecss B HaUalle U B KOHIlE MHOTOCTPOYHOTO KOMMEHTapud).

B s3biKe TakKe CYIIeCTBYeT HeKOTOpOe KOJUYECTBO PA3JIMYHBIX
IeloYek CUMBOJIOB, pPAacCMATPUBAaeMbIX KaK eJUHBIe CMBICJIOBBIE dJIe-
MeHTBl ¢ (UKCHUPOBAHHBLIM 3HadeHHeM. Takue IEeIIOYKU CHMBOJIOB
HA3LIBAIOTCA CHYyKeOHBIMH caoBamu. B rabaune 1.1 nmpuBeneHb! oc-
HOBHBIE CJIyyKeOHBIE CJ0Ba, KOTOpBle MBI OyJeM HCHOJBb30BATh IIpHU
3anucu nporpamm Ha a3blKe Python.




O6wume ceegeHna o a3bike Nnporpammuposanuns Python

Tabnuua 1.1
Cays:xkebHoe cinoBo asbika Python 3Hauenue CIOyKeOHOTo CJIOBa
and u
break IpepBaTh
elif MHa4ye ecyun
else HHaye
False JOXb
float BeUIeCTBeHHBIH TUIl JAHHBIX
(c muasamwIeil TOUKOMH)
for s
if ecau
input BBOI
integer eJ1bIi
list CIUCOK
not He
or Ui
print neyarhb
string CTPOKOBBIM THI AAHHBIX (LENOYKA
CUMBOJIOB)
True 1 HCTHUHA
while i IIoKa

Hna obosHaveHUsA IepeMEeHHBIX, NPOrpaMM U APYI'HX OOBEKTOB
HCIIOAL3YIOTCA MMeHa (MIeHTU(HUKATOPhI) — Jr0ble OTJIUYHBIE OT
CAy;KeOHBIX CJOB [OCJeA0BaTeJbHOCTH OVKB, UMD U CHMBOJa NOI-
YépKUBaHUA, HadYWHAMOIHEcHd ¢ OYKBHI MWW CHMBOJA IOSUEPKUBA-
HUA.

Ilponucuile 1 cTpouHble OYKBBI B MMeHAX pPasjidualTcdA, HalIpH-
Mep, £ U I — [ABe pa3Hble IepeMeHHBIe.

Hnmnua uMeHU MoOXKeT ObITh Jitobou. Ina yzobcTBa peKoMeHIyeTcsA
HMCIOJIB30BaTh HMEHA, Nepeialoliiue CMBICA OOBEKTOB, C IJIHHOHW He
6osiee 15 cuMBOJIOB.




B nporpammax Ha sa3blke Python (HadmHaa ¢ Bepcum 3) €CTb BO3MOX-
HOCTb WCMONL30BaTb B UMEHax OykBbl HaLMOHaNbHbiX andasutoB (OT
PYCCKUX A0 KuTanckmx uepornndos). HO 3TO CHMTAETCHA O4YeHb NMNOXKM
cTunem, Tak aenaTtb He pekomeHayetcd. [logymante nodemy.

1.1.2. Tunbl AaHHbIX, Ucnonb3yemblie B A3bike Python

B sseike Python wucooapsyrwores pasiudHble THUIBl JTaHHBIX
(trabn. 1.2).

Tabnuua 1.2
HazBaHue Ob6o3uauenne JonycTumseie 3HaUeHUA

IesouncieHHbBIN int (integer) CroJb yrogHo 00JbilIMe, pasMep

OrpaHHYeH OMepaTHBHON NaMATHIO
BemecTseHHbIN float Jli06B1e uucaa ¢ ApoOHOH UYACTHLIO
CrpoxoBhIit str (string) Jr00Bie nocaenoBaTeIbHOCTH

cuMBOJIOB 13 Tadauibl Unicode
Jlornueckuii bool (boolean) |False m True

B BellecrBeHHOM UHKCIe Ilejlasg YacTbk OT JApPoOOHON oTjendercs
TOUKOI, MpU ITOM Hepea TOUKOH ¥ mocje Heé NOKHO OBITH, IIO
Kpalimein mepe, no ojuoi nugppe. I[Ipobensr BHyTpu unciaa Hemomny-
CTUMBI.

IIpoussosbHbIE HAO0OP CHUMBOJOB, 3aKJIOUEHHBINI B OJUHADPHBbIE
WM OBOMHBIE KABBIYKH, CUUTAETCS CTPOKOBOW BEJIMYHUHOMN (CTPOKOI).
CTpoKka MOMKeT cofep:KaTh JitoOble CHMBOJIBI, HabupaeMble Ha KJaBHUa-
Type, B TOM 4ucje OYKBbl HAIMOHAJABHBIX al(paBUTOB.

B ornmume oT MHOrux JApyrux s3bIKOB NPOTPAMMHPOBAHUS Iie-
peMeHHbIe B sA3biKe Python He nyxHO 06BaABAATL. Tun nepemeHnHol
onpedensemes ABMOMAMUYCCKU 6 MOM MOMEHN, Ko20d eil npucea-
usaemcs HO60€ 3HAYEHUP.

Tun xaxgoll mepeMeHHONH MOKeT AUHAMUUYECKU U3MEHATHCA IO
XOMy BBITIOJHEHHUS MporpaMmbl. OnpenesnuTh, KaKol THUI HMeeT Ilepe-
MEHHAs B TEKYIIHIl MOMEHT, MOJKHO C MOMOIUbI (DYHKIIUKU (KOMAHJIHI)

type ().

1.1.3. Pexumbl paboTbl uHtepnpetatopa Python

Uurepnperarop Python mokeT paGoraTs B ABYX peKHUMax:
° yepesd KOMAaHAHYIO CTPOKY (B KOMAHAHOM, WJIU UHTEPAKTHBHOM
pesKuMe), Korja Kajkaad BBeJeHHAd KOMAaH/a cpas3y BBINOJHAETCH;




O6wwme ceeneHnn o A3blke NporpammupoBaHus Python

¢ B IPOrpaMMHOM pe)XHMe, KOorja ImporpaMMa cHadasja 3alllCbIBaeT-
ca B (paiya (00BIYHO MMEIOUIMI pAacTIUpeHUe .pYy) W NPpHA 3aMycKe
BBITIOJTHAETCA IEJUKOM.
Nayuenne #A3bIKOB MNPOTPAMMHPOBAHUA [PUHATO HAYMHATH C
[IporpaMMbl, BBIBOAAILIeN Ha okpau Haznuck: «[Ipuser, mupl». Ha
Python coorsercTByMOIIas mporpamMmma OyaeT UMeTh BUA:

print ("llpureT, mMup!")

Jluss BbpIBOJA Ha SKpaH IIOCJIeLOoBaTeJbHOCTH CHUMBOJIOB (TeKcTa,
HAJAIIHMCH) WCIOJAB3YEeTCH BCTpPOeHHass KoMaHzaa vprint. llocrepnosa-
TeJbLHOCTL CUMBOJIOB, KOTOpBLIe OJIKHBI OBITH BbIBEJEeHBI Ha JKpaH,
3AKJI0YAeTCA B JBOMHBIE KABBIYKM M 3alMCHIBAeTCA B KPYIJBIX CKOO-
Kax. BMecTo IBOMHBIX KaBbIUEK MOXKHO HCIOAbL30BATH OJWHAPHBIE Ka-
BBIUKH.

B mauajsie crpoku (JeBee KOMaHABI print ()) He JOJIKHO OBIThb
npobesoB — TakoBO TpeboBaHue A3bika Python.

s sanycka nporpaMmbl BeiOiipaem B MeHwo Iyck — Ilporpammsbr —
Python 3.7 > IDLE. B pesyabraTte oTkpoercs oxkHo Python Shell,
B KOTOPOM CHMBOJIBL > >> O3HAYAIOT IpUIJAllleHUe BBECTH KOMAHTY.
IToce BBOjga CTPOKHM Ha)KuMaeM KJaaspuaty Enter. Ha caepyiomieit
CTpPOKe cpa3y orobpasuTcs pe3yJabTaT, a fajlee — IPUrIallleHue Ajisd
BBOJA HOBOH KomanHzab! (puc. 1.1).

File Edit Shell Debug Options Window Help

Python 3.7.3 (v3.7.3:efdecbedl2, Mar 25 2019, 21:26:53)

[MSC v.1915 32 bit (Intel)] on win32 |
vpe "help", "copyright", "credits" or " =r.se ()" for more
information.

>>> print ("lpuser, Mup!")

llpuseT, MMUP!

Ln:5 Col: 4’J|

Puc. 1.1. Pabora B KOMaHIHOM peruMe

s cosganusa ¢afina ¢ mporpammoii B meHio File Bribupaem
nyaxkT New File. B orkpsiBmieMca okHe HabupaeM TeKCT IporpaM-
MBI, 4 3aTeM coxXpaHseM ero nojJ KaxkuM-HuOyJab HMeHeM (HaumpuMep,
test.py), BeiOpaB nyHKT MeHIo File — Save As. 3anycture nporpammy
Ha BBIIOJHEHMUe MOJKHO, BpIOpaB nyHKT meHi0 Run — Run Module
WM Ha)Kap rJasuimy F5.




Mraea 1. Havana nporpammupoBaHuUsf

B cetn WHTepHET cyuwecTBylOT PecypcCbl AAd 3amycka v OoTnagku npo-
rpamm Ha Python B pexume online. BoT HekoTOpbie N3 HWUX:

http://pythontutor.com/visualize.html#mode=edit
http://rextester.com/I/python3 _online_compiler
https://www.jdoodle.com/python3-programming-online
https://ideone.com/

1.1.4. Onepatop nNnpucBamBaHus

IIporpamma Ha sA3BIKEe IIPOTPAMMHDOBAHUS MpeJCcTaBJIsgeT coboun
[OCJeA0BATEJBHOCTL OIepaTopoB (MHCTPYKIIMHA, KOMaH[).

Onepatop — $3bIKOBAd KOHCTPYKUMA, Npeactasndiowan oawH war u3
nocnenoBareslbHOCTM AeNcTBUN v Habop onucaHun.

3anuce 3HaYeHHs B MEPEMEeHHYI0 BBITIOJHAET OMepaTop IpUCBAH-
Banua. OGmMHE BUI ofepaTopa:

<ymMA nepeMeHHor?D = <3HadY€HMEe WJM BHUMCIIASMOE BhIpaAXeHUe>

Onepanusa IIPUCBAMBAHUA JOMyCcTHUMAa AJs BCeX ITPUBEIEHHBIX B
Tabn. 1.2 TumoB gaHHBIX. BripaskeHusa B A3bike Python komcrpyupy-
I0OTCS II0 PACCMOTPEHHBIM B y4YeOHUKe nJIs 8 KJjacca IIpaBUJaaM s
AJTOPUTMHUUYECKOTO SA3BIKA.

IIpumepsr::

a = 25

b = "llpugetr!"
c=1.4 + 5.7 * a
d=a < c¢c

e "Mup! " + b

f X * (a +c¢c) /3

B mpaBoii wactu omeparopa IpUCBAHUBAHMA HeJb3s yKa3blBaThb Ile-
peMeHHbIe, KOTOpble He OLLIM 3apaHee co3naHbl (omnpedeineHsl). Tak,
I HepeMeHHBLIX ¢ U d BCe BXOMASAINNE B COOTBETCTBYIONIUE BBIpaKe-
HHUs IepeMeHHBIe OLLIU 3amaHbl Bbeimle. [locnegHAA CTPOKA COAEPIKUT
omubKy, TAK KaK MOepeMeHHAas x K3 IIpaBOM uHacTh paHee He ObLjia
co3gaHa (onpeaeseHa).

B aswike Python paspelieHO MHOMKeCTBEHHOe IIpUcCBauBaHue. 3a-
MUCh

a, b =19, 25




O6wue cBeaeHna o f93bike Nporpammuposanunsa Python

PaAaBHOCUJILHA Hape OIepaTOopPOB IPHUCBAUBAHUA:

a =19
b = 25

HpI/I 3TOM cCUMHMTaeTCcda, 4YTO 3THU ABa HeﬁCTBHH IIPOUCXOoAAT Imapas-
JIeJIbHO, T. €. OJHOBPEMEHHO. Ecau ABYM IIepeMeHHBbIM IPpHUCBaAnNBAaeTCHA
OJHO U TO »Xe 3HadeHUe, MOMHO INPUMEHUNTh MHOMXECTBEeHHO€e IIpHCBa-
HNBaHUe «IIO IEeIIOUYKe»:

a=>b =25
JdTa 3amuch pPaBHOCHJbHA I[Iape omepaTtopoB b = 5w a = 5.

s OCHOBHBIX apudMeTHUeCcKUX ommepanuii B A3bike Python mc-
MOJIL3YIOTCSI Te Ke ODO3HAYeHWs, UTO M B AJIFOPUTMHUUYECKOM SA3BIKe:

+ — CJOXKeHHe;

— — BBIUHNTAHMHE;

* — YMHOKEHHe;

/ — JeJeHue;

*%* _ Bo3BeZeHHEe B CTeIeHb.

B sasbike Python Mo0XHO wHCIONB30BaTH COKpAlIEHHYIO 34IHCh
apuMeTUYECKUX Oliepariuii.

CoxkpaménHasd 3amuch Ilonnaa 3anuch
a +=b a=a+b
a -=> a=a - b
a *= b a = a b
a /=b a=a b
al Bl 2 a =a ** 2

CAMOE TIJ1IABHOE

Python — oguu M3 caMbIX NOMYJAPHBIX COBPEeMEHHBIX SA3BIKOB
OPOrpaMMUPOBAHKUA. ATO SA3BIK POTPAMMUPOBAHUSA BBICOKOIO YPOBHSA,
OpegHA3HAUEHHLIH [Jisi caMOro INMMPOKOTI0 Kpyra sanzad.

B Python moxxkHo paboraTh B ABYX peXHMAax:

* yepe3 KOMAaHAHYIO CTPOKY (B HMHTEPAKTHBHOM pe)XHMe), KOoraa
KakJasd BBeJEHHAs KOMAaHIa Cpa3y BBINOJIHAETCA;

v B INPOTPAaMMHOM peXKMe, KOoTJa HIporpaMMa cHaudaJja 3allUchiBa-
erca B (patin (0OLIYHO UMEMINUH paclllupeHue .py).

B sseike Python mcrosae3yloTcsa pas3ivdHbIe THIBI JaHHBIX: Ie-
JOUMCIEeHHLIN (int), BemrecTBeHHbIH (float), CTPOKOBBIM (str), Jo-
rnueckuii (bool) u mpyrue.




Maea 1. Hayana nporpamMmmvpoBaHUA

Ilepemenunie B sabike Python o6bABJAATL He HYXKHO; THUII liepe-
MEHHOM aBTOMATHUUYECKHU OTIpeAessercs B TOT MOMEHT, Korja eil mpH-
cBauBaeTCs HOBOe 3HaueHHeE.

Hust o6o3HAYEHUS TepeMeHHBIX, NporpaMM M APYTUX OO0BEeKTOB
UCIIOJB3YIOTCS HMeHa (MIeHTU(PUKATODPHI) — JAI00Oble OTJIUUYHBIE OT
Ccnys:KeOHBIX CJIOB MOCJIeNOBATEeJIbHOCTH OYKB, IH(D W cCUMBOJA IMOJI-
YépKUBAHWS, HAYMHAMOUIWEeCA ¢ OYKBbI HWJIH CHMBOJIA [MOJUEPKUBA-
HUSA.

B mporpammax Ha A3blKke Python ecTh BO3MOXKHOCTH HCIIOJNIB30BaTh
B MMeHaxX OVKBbBI HAIIMOHAJBHBIX aJa()aBUTOB, HO 3TO CUUTAETCA OUEHb
IJIOXUM CTHJeM, U JejlaTh TaK He DeKOMeHIyeTCH.

Bonpocbl n 3apgaHusa

1. Tlouemy si3bIk nporpammupoBanHus Python cuwmraerca yHuBep-
canbHBIM?

2. Yro BxomuT B coctas aJjdasura asbika Python?

3. Ilepen BamMH cJ0Ba, KOTOPHIE BCTPEYAKTCH BO MHOTHUX IIpOTrpPaM-
Max Ha a3pike Python. Kak aTu cioBa MOMXHO TiepeBecTH Ha
PYCCKMIT S3BIK?

1) integer 5) break
2) float 6) while
3) input 7) else

4) print 8) string

4. Kakux mpaBui cjlenyeTr NMPHIAEP:KUBATLCA IIPU BBIOOpE WMEH AJA
pasIvuYHBIX 00BEeKTOB B A3bIKe Python?

5. OrHecHUTe KaKAYIO M3 CJeAVIOIINX II0CJeI0BATEIbHOCTEH CHUMBO-

JOB B K OOHO¥M wu3 Tpéx rpyamn: 1 — peKoMeHIyeMble HMeHAa
nmepeMeHHbIX B fA3biKe Python; 2 — pgonycrumble wWMeHa mepe-
MeHHBIX B fA3biKe Python; 3 — HemomycTuMble MMeHa TepeMeH-

HbIX B si3biKe Python.

a) 1z e) ELSE J) n3
6) 1=z oK) sUMMA M) 3n
B) 3) Summa H) 1 3
r) oy u) maTa 0) n+3
a) z-1 K) 1oy m) 1 4 5 aAbl2 asb555

1) Bpecy u panee obosHauaeT npobe.
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6. YcTaHOBHUTE COOTBETCTBHE MEXJy Ha3BAHUAMU THIIOB JaHHBIX U
nX 0003HAUEHUAMMU.

a) IemounciaeHHBIH 1) str
0) BermiecTBeHHEIN 2) bool
B) CTPOKOBBIH 3) int
r) Jloruueckuit 4) float

7. B uém pasauua mexkay uucaamu 100 u 100.0 B ssvike Python?
8. OxapakTepusyiiTe pexcumbl paboTel HHTepnperaropa Python:

1) KoMaHIHBI;
2) mporpaMMHBIH.

9. B KoMaHJZHOM pe)XuUMe BBeJUTe II0CJeJ0BaATeJIbHO CJeayloline
CTPOKU:
a =10
type (a)
a = '10 10’
type (&)
a = False
type (a)
a=12.0
type (a)

CrhesiaiiTe BBIBOJ O TOM, KaK KM3MEHSJICA THII IIepeMeHHOH a.

10. Kakasa omubka JomyleHa B cleAyIOllell mporpamme?

a =3
b =4
s =a *b *d
print (s)

11. Kakoe 3Hauenue OyIeT NIPHUCBOEHO IIepeMeHHOW C B pe3yJbTare
BBITIOJIHEHHUSA MIPOTPAMMBbI?
a, b =11, 63
c =b =55
d=Db+c - a

12, Yemy Oymer paBHO 3HAUYeHMe IIepeMEHHOH C IIOCJIe BBINIOJHEHU

mporpaMmMsbI?

a)a=b:3 6)a=b=5 B)
a +=1 a +=>b
c=a+kb & = [ gy =D
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r)

a, b =3, 5 n)a,b:S,B e)b,a=5,2
b += 2 b += a b **= a
c =a+b c =10 *b / a c=b / a* 4

13. Yemy OyxyT paBHBI 3HAUEHUs [epPeMeHHBbIX & KW b Iocjie BBINOJI-

14.

HeHud [IporpaMMbl IIPM YKa3aHHBIX HAYaJbHLIX 3HaueHUsax? Ka-
KAMU OyAayT THUOLI [MepeMeHHBIX a U b?

a)a=4ub = 0; 6) a=0wub=0.
a +=1
b += a
a *= b
b /=5
a —-= a

3anmumuTre onepaTop AJd:

a) BBIYMCJIEHUS CpexHero apu(pMeTHUYecKOTo sred IepeMeHHBIX
x1l U X2,

0) yMeHbIIIeHUs Ha efUHUNY 3HAUeHUdA HepeMeHHOH k;

B) yBeJIMUYeHUSA Ha eIUHHUILY 3HAUEHUs IIePeMeHHOH 1;

) BBIUMCJEHHA CTOUMOCTH IOKYHKH Sum, COCTOSIeNd u3 He-
CKOJBLKMX TeTpameif, HECKOJbKHUX pYYeK M HECKOJbKUX Ka-
paHales.

NpoeepoyHaa padora N2 1

1.

Kaxkune yTBep:KIeHUSA JIOKHBI?

a) 125 — meJyoe 4YHUCJIO;

6) -12.0 — oTpHIlaTeJabHOEe IIeJ0e YUCIIO;
B) 'Umcuio [I' — BellleCTBEHHOE YUCJIIO;
r) 7 < 6 — JOTHYEeCKOe 3Ha4deHue;

a) 123.124 — BellecTBeHHOE YICJIO;

e) True — CTDPOKOBOe 3HA4YeHHE.

. Ilo CORpaHIéHHOI‘/JI 3allMCN BOCCTaAHOBHTE IIOJHYIO 3allvCh oOllepa-

TOpa IIpHCBaAvMBaHUWUA,

1) B += 7

2) A -= ¢

3) C -=a -5

4) A *= b

5 B /= a + 3

6) C /=a + b * 2
7) A **= (3 - ¢) % 2




OpraHu3auma BBOAa U BbIBOAA OaHHbIX

§ 1.2
Opranv3auuns BBOAA U BbiBOAA AaHHbIX

Knioueswvie cnoga:
¢ oIlepaTop BBIBOAA print ()
* ¢dopMmar BBIBOJA
* QoIIepaTop BBoJa input ()

1.2.1. BblBOAg OaHHbIX

B upenbigyitiem maparpadge MBI TO3HAKOMHJIHMCH C THUIIAMH JaHHBIX
¥ PacCMOTPEJSIH ONepaTop IPUCBAMBAHUA. JTOTO JOCTATOYHO AJA TOTO,
yrToORI 3amucaTh NporpaMmy npeobpas3oBaHus aaHHBIX. Ho pesysabrat
3TUX npeobpa3oBaHMIl HAM BUJeH He Oymer.

Ina BLIBOOa HAHHLIX M3 OIMEPATHBHOII MaMATH Ha 9KpaH KOMIIBIO-
Tepa HCIOJbB3yeTcsa omepatop ((PpyHKIMA) BpIBOgA print ():

print (<BelpaxeHue 1>, <BEpaxeHue 2>,.., <BHpaxeHue N>)

BJIeCI) B KDYIJIBIX CKOOKax nomMmeniaercda CIMCOK BBIBOZA — CIH-
COK BBIpa)KeHPIfI, 3Ha4YeHHUA KOTOPBIX BBIBOAATCA Ha 3KpaH. ITO MO-
ryT OLITH YMCJIOBBIE, CHMBOJIbBHbBIE M JIOTHYECKHE BbIDAXKE€HHWA, B TOM
qnucJie KOHCTAHThl M IIePeMeHHBbIe.

ITpumep. Onepatop print ('s=', s) BBINOJHAETCA TaK:

1) Ha SKpaH BbIBOJATCA CHMBOJIBI, 3aKJIIOUEHHBIE B OOVHaApPHEIE
KaBBbIUKH: S=
2) Ha 2KpaH BBIBOAUTCA 3HAYUECHHNE HepeMeHHOﬁ C MMEHEM S.

Ecan smauenue mepeMeHHOI s paBHO 15, 1 OoHa uMeeT II€JIOUUC-
JIeHHBIN THUII, TO Ha JdKpaHe HMOoABHUTCHA: s=[]15

O6paruTe BHHMAaHHE: N[O YMOJYAHWIO BLIBOAUMBIE BbIpakeHUA
pasgendioTcss OSHUM IMIpobeJsioM, WHAUEe TOBOPSA, pasfeiiuTesleM MesK-
Oy HUMH saBjadercsa mpoben. Omeparop print () BecTaBiIsgeT MeXIy
BBLIBOJMMbBIMHM 3HAYCHMAMM TaK HasbIBaeMBIH pasgenTelnb (cernapaTop,
OT aHrJ. Separator). MbI MOXKeM €ero H3MeHHAThb, yKasblBad HOBBIN
paszeauTes]b IIOCJe CJ0Ba sep.
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I BapuauTr opranusa-

- eSS e — — e — -

| AARERINGTA ; Onepatop (dpyHKUMA) BHIBOAA | PesyasTaT
[ o ymomuanuio print (1, 20, 300) | 1 20_-300
:‘__‘A_ —— — — - — — - -
Vé6pars paspeaurenm- | print(l, 20, 300, sep='") | 120300
i npobesanl |
| DobaBuTh print(l, 20, 300, sep=', ') |1, 20,.300
| pasgenuTenn-3anATYIO | i
| - . — =
BeiBOA Kaxkgoro print {1, 20, 300, sep='\n'") 1
I 3HAQUEeHUS ¢ HOBOH | ;8
| cTpokn ‘
Il - | B . i

Ilpeanonoxum, 4YTo MBI paboTaeM ¢ HATYPAAbHBLIMU YHCJIAMU,
Kaxxgoe m3 Koropelx Menbmie 100. Torzma Ha ogHO uUMCJI0 HAa DKpaHe
IOCTATOYHO BBIJEJUTH 3 MO3HIUM: JBe MO3ULUU HA 3allUCh CaMOI0
yycsaa W ellé OJHY IIO3HITUI0 Ha Mpodes cJeBa, pasmedasiolnil dmcia.
3anucLiBaeTcs 3TO TaK:

print ("{:3}{:3}{:3}1".format(a, b, c))

910 ¢opMaTHBIN BBIBOJ: CTPOKA JAJA BBIBOJA CTPOHUTCA C IIOMO-
mbio QYHKIHK format. ApPrymMeHThbl 3TOoM (GyHKOHUH (a2, b U c) — 2TO
Te BEJUYUHBI, KOTOpble BBIBOASATCH; OHH YKAas3bIBAIOTCA B KPYTIJbIX
CKODKAax.

CuMBOJIBHAA CTPOKA CJieBa OT TOUKM — 3T0 GopMaTHaAdA CTPOKA,
KoTopada onpeaenaseT ¢popmMaT BbIBO4A, T. €. KAK UMEHHO BEJUUYUHBI
OyayT npencTarjieHbl Ha sKpaHe. DPuryprsie cKOOKHM 0D0O3HAYAIOT Mec-

TO AJd BBIBOJA OUepeaHOro 3JIeMeHTa; YMCJIO IOoCJje ABOCTOUHUA — KO-
JNYEeCTBO HOBHHPIﬁ, KOTOpbIe OTBOAATCA Ha YHCJIO; Ha& IIePpBOM MecCTe
BBIBOAUTCSA 3HaA4YeHUe a, Ha BTOPOM -— 3HaUeHune b, Ha TpeTbeM — C.

Eciu nudp B 4dmcie MeHbIle, YeM 3ape3epBUPOBAHHBIX II0J HEIO IIO-
3UIMA Ha 3KpaHe, TO CBOOOJHBIE IO3UIIUK AONOJHSIOTCA MpobesaMu
caeBa or uuciaa. Ecam yxkasangoe B (opMaTe BBIBOJA HUCJIO MEHbIIE,
yeM HeoOGXOQUMO, TO OHO aBTOMATHYECKH OyAeT YBeJMUYEHO N0 MUHH-
MaJbLHO HeoO0XOoAuMOrIo.
Hampumep, yucaa 12, 5 u 15 O6yayT BbIBEeJeHBI TaK:
12 5 15
Yucaa 12, 5 u 1500 6yayT BbIBeJEeHBI CJHEAVIONIAM 00pazoM:
12 51500
IIns BLIBOZA BEIIECTBEHHOTO 4YUCJHa B CIUCKe BBIBOJA [JIs KaiK-
JIOTO BbIpa)XeHUs YKA3bIBAWOTCHA [1Ba lapaMerpa:
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1) obiree KoOJWUYECTBO MO3UOUI, OTBOAUMBIX Ha YUCJIO;
2) KOJMYeCTBO IIO3UITMIH B APODHOM UYacTH YHUCJIA:

d — nesble yucaa (int);
f — BemecTBeHHBIe (float);
e — DYKCIOHeHIHaJbHBIH dopMmar.
PesyasTart
dparMeHT MPOrpaMmsbl S
omeparTopa
BBIBOA
a = 4 B - ,
print ("a=", "{:5d}{:5d}".format(a, a * a)) = 4 -16
a=1/3;b=1/9 B '
print ("{:7.3f}{:7.4f}".format(a, b)) e
|
a=1/3 N
print ("{:10.3e}".format (a)) | “Se-BEEETn

IIpu BBIDOJIHEHMH OYepeaHOTO olieparopa print () MO YMOJYAHHUIO
BBIBOJI IIPOJOJIXKaeTcs B HOBOU cTpokKe. UToObl yOpaTh nepexon K HO-
BOH CTPOKe, MCHOJB3yeTcA Mapamerp end:

print (a, end="") # yOpaH Hepexon Ha HOBYID CTPOKY
print (b)

1.2.2. lNepBas nporpaMmma Ha s3bike Python

Ionpsysack paccMOTpPEeHHBIMH OIIEPATOPAMH, COCTAaBUM IIPOrpamMmy,
BBIUHUCJAAIIYI0O IJIUHY OKDPYXKHOCTH U IUIOIIAAHL Kpyra ¢ paiuycoM
5,4 cM.

HcxonHBIM OaHHBIM B 3TOM 3ajade ABJIAETCA paguyc: r = 5,4 cM.
PesyapraroM pabGoThl NpOrpaMMBbl JOJIKHBI OBITH BEJUYHHBI C U S
¢ — JAJAHA OKPYXHOCTA W S — IJIOO[aab Kpyra. ¢, s U r —
BEeJIMYMHLI BellleCTBEHHOTO THIIA.

HUcxonHoe AaHHOEe ¥ pPe3yJbTAaThl CBA3aHBI COOTHOIIEHHSAMH, H3-
BECTHBIMH M3 Kypca MaTreMaTUKu: ¢ = 2nr, s = nr’. Ilporpamma,

peasn3yroigasd BBIYMCJIEHHA 110 3THUM (I)OpMy.JIaM, 6yae’r UMEeTh BUI:

# Iporpamma 1
r = 5.4
c =2 * 3.14 *r

s = 3.14 * r ** 2
print ('c=', c)
print ('s=', s)
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Jra mporpaMma BepHa M pelllaeT MOCTABJIEHHYIO 3a/a4uy. 3allyCTUB
e€é Ha BBINOJHEHUE, MBI TOJY4YMM cJjaeayoinuil pesyastar (puc. 1.2).

g Python3.73Shell =Bl =10/ x|
File Edit Shell Debug Options Window Help

Python 3.7.3 (v3.7.3:efdecbedl2, Mar 25 2019, 21:26:53) )
[MSC v.1916 32 bit (Intel)] on win32

Type "help", "copyright", "credits" or "license()" for more
information.

>>>

== RESTART: C:/Users/akulll/AppData/Local/Programs
/Python/Python37-32/1.py ==

= 33.912000000000006

s= 91.56240000000003

>>>

|
Ln: 7 Col:4

Puc. 1.2. Pe3yabrar BIYMCAEHUS AJUHBI OKPYXHOCTH M IIJOINaAUd Kpyra

YaydimuM BHENIHUN BW pe3yJabTaTa, HCIOJIb30BaB BBIBOA IO (hop- -
maty (puc. 1.3).

print ("c=", "{:7.4f}".format (c))

print ("s=", "{:7.4f}".format (s))
2. Python 3.7.3 Shell e R =10/ %]
File Edit Shell Debug Options Window Help
Python 3.7.3 (v3.7.3:efdecbedl2, Mar 25 2019, 21:26:53) s
[MSC v.1916 32 bit (Intel)] on win32
Type "help", "copyright", "credits"™ or "license()" for more
information.
>>2>

== RESTART: C:/Users/akulll/AppData/Local/Programs/Python
/Python37-32/1.py ==

c= 33.9120
s= 91.5624
>>>

=
Ln: 7 Col: 4

Puc. 1.3. ®opmaTHbIil BBIBOA

W Bcé-Taku cocTaBleHHAA HaMM IIporpaMMa MMeeT CYIIeCTBEeHHBIN
HeJOCTATOK: OHA HAXOMUT AJUHY OKDPYXXHOCTH U IJIONIaAh Kpyra Ojad
eIHUHCTBEHHOTO 3HayeHUs paauyca (5,4 cm).

st Toro 4To6b! BBIYMCIUTE AJIUHY OKDYXXHOCTH W ILIOINALEL KPY-
ra ;s aOpyroro sHaudeHHUs paauyca, norpedyercs BHOCUTh M3MeHEHHA
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HEeMOCPEeACTBEHHO B TEeKCT MPOrpPaMMbl, 8 UMEHHO W3MEHATH OIlepaTop
[IpucBauBaHuA. BHeceHUe M3MEHEHUNA B CYHIECTBYIOIUIYIO IIPOrDaMMY,
10 MeHbIllell Mepe, He Bcerja ynobHo (HampuMep, Korjga mporpamMmMma
fonbillass M OMEePaTOPOB NpucBauBaHusA MHoro). Huike BBl IO3HAKO-
MUTECH C OMEPaATOPOM, MO3BOJAIOIINM BBOIUTH HCXOJHble HaHHBIE B
mporitecce paboThl MpOrpaMMbI, He npuberasd K H3MeHEHHIO TEKCTa
nporpaMmMbl.

1.2.3. BBOA AaHHbLIX C KJflaBUaTypbl

Iass BBOZA B OMEpPATUBHYIO IaMATL 3HaYeHWH NepeMeHHBIX HC-
nojb3yercs omneparop (pyHKuuA) BBoga input () (oT a”Hra. input —
BBOJZ):

a = input ()

ITapa cKOOOK TOBOPHUT O TOM, UTO MBI Bbi3biBaeM (GyHKIMio. Wx
HAOO OucaThb 00A3aTesibHO, AaKe ecju B CKOOKax HWYero Her.

ITpu BhIMOJMHEHMM TOH KOMAaHABLI NMPOrpaMMa OXKHUAaeT OT MOJb-
30BaTeJd BBOJA TOCJIENOBAaTEIBHOCTH CHUMBOJOB C KJIABHATYDPBI; ITOCIe
TOTO, KaK I0JbB30BaTe/N b HaKuUMaeT KJaBuiny Enter, HabpaHHasda UM
CHMBOJIBHAS CTPOKA 3allUCHIBAETCSA B MEPEMEHHYI ¢ UMeHeM a. IJTO
3HAYUT, UTO B NAMSTH BbIJeJsdeTcsa o0JacTb HeoOXOZMMOTO pas3Mepa,
¢ Hel CBs3bIBAeTCA UMsA &, U B ITOH 00JIaCTH COXPaAHAITCHA BCe I10-
JIy4YeHHble CHMMBOJIBI.

Ecan mel nnaHupyem paboTaTh He €O CTPOKaM#, a C YHCJIaMH,
TO cpasy e Mocje CUUTBHIBAHWS HEeOOXOJAUMO BBINOJHUTH Ipeodpaso-
BaHWE THUIIOB IMPU MOMOIIM COOTBETCTBYIOIIeH (PyHKIIHUHU:

int(a) — OJA LeJbIX 4YuceJ;
float(a) — JaJasA BeIIEeCTBEHHBLIX 4YHCeJI.

® a
® a

CunTbiBanne CTPOK W OpeobpazoBaHUEe TUIIOB PEKOMEHAYETCA 00'b-
e UHATH:
® a = int(input()) — AJA LeJbIX YUCeJ],
® a = float(input()) — [JAA BellleCTBEHHBIX YHCEJ.

JKcnepMeHTanbHo ybeamtecs B UCTUHHOCTU yTBepXaeHUs: «PyHKuMn
int () ¥ float () paboTaioT 6e3 owunbok, ecnn BBeAEHHAs CTpoKa CO-
CTOUT TONBKO K3 undp».

MosKHO cOBMeIaTh BBIBOJ IIOACKAa3KM M BBOJA NAHHBIX, yKas3bIBas
TEeKCT IOACKA3KU B CKOOKAX KaK apryMeHT (QyHKIHUHM input():

r = float (input ('Beeoure paauyc '))
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—

Kaxxnpiii omepatop BBoOja Iinput () B3axBaTbIBaeT TOJBKO OJHY
CTPOKY OAHHBLIX, OpUYEeM 3axXBaThIBAeT €€ LeJukoMm. [Haa Toro, 4ro-
Ol BBECTH B OJHOH CTpPOKE [IBa ILeJdbIX 4Yucja, pasfelsiEeHHBIX ITpobe-
gom (Hampumep, 10 20), ucnoabayoT (QyHKOUIO split () (oT aHII.
split — pacmenuTs). MOXXHO BOCIOJIB30BAaThCA CAeAyomledl Iocjeno-
BaTEILHOCTHIO KOMAaHI:

|

a, b = input().split() |Bsox JBYX CTPOKOBBIX BEJUYUH,
| pasgeJIeHHBIX MMpobesiom

Temepr pacCMOTPUM CHUTyalHIO, KOrJa BXOJHBble JaHHLIE 3alaHbl B
OJHOM CTpPOKe, HO pasiefeHbl 0COOLIMHM Da3feJauTeNssMHU, OTJINUYHBIMU
ot mnpobena. TUMUYHBIM ITPUMEPOM TAKUX BXOAHBIX HAHHBIX ABJIAOT-
ca nokasaHusi spemenu (10:33).

B Takumx cayuasx Hamo aas split () YKasblBATh KOHKDPETHBIN
CHUMBOJI paszenuTens, B3SATHLIH B ABOWHBbIEe WJIH OJWHaDHble KaBBIUKH.
B nvamem npumepe:

hours, minutes = input().split(':")

AHaJOruyHO OpraHU3yeTCs CUUTHIBAHMNE TPEX U 0ojee IepeMeH-
HBIX:

a, b, ¢ = input().split()

Jnst npeobpasoBaHUA K LEeJIOMYy TUNY HepPeMeHHBIX &, b, ¢ MOXXHO
HMCIIOJIB30BATh KOHCTPYKIIHIO:

a, b, ¢ = int(a), int(b), int(c)

CoOKpaTUTh 3alUCh CUHUTHIBAHUA HECKOJBbKHUX 3HAYeHWH M WX IIpe-

0o0pasdoBaHUA B YHCJOBOM THUII MOXKHO € IOMOLIbIO (DYHKLIMHA map,
KoTOopas TMpUMeHAeT K KarKJOMY 3JIeMeHTy CIUCKa 3aJaHHOe IIPaBHUJIO.

a, b, ¢ = map(int, input().split())

3gech ¢ TIOMOMNIbIO (GPYHKIUH map OPraHU30BaHO IIPHMeHeHUe
dyHKOUU 1int () K KaXIAOMy JJIeMEeHTY BBOJHMMOTO CIIHCKA.

YcosepuiescrByeM mporpammy 1, opraHuzoBaB B Hell BBOJA HNaH-
HBIX C TOMOIIBIO ollepaTopa input (), BKJIIYHUB CTPOKY C IIpUIJAa-
meHueM /Jis BBoZa:

# Ilporpamma 2
r = float (input('BBenure pamuyc:'))
c =2 * 3.14 * r
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s] = 3 ) ax g Eaka
print("c=", "{:7.4f}".format (c))
print("s=", "{:7.4f}".format (s))

Peaynbrar paGoThl yCOBEPHIIEHCTBOBAHHON NpOrpaMMbl IIpeAcCTaB-
JeH Ha pwuc. 1.4.

¥ .7.3 Shell R P =101 x|

File Edit Shell Debug Options Window Help

Python 3.7.3 (v3.7.3:efdec6edl2, Mar 25 2019, 21:26:53) i

[MSC v.1%16 32 bit (Intel)] on win32

Type "help", "copyright", "credits" or "license()"

for more information.

>>>

= RESTART: C:/Users/akulll/AppData/Local/Programs

/Python/Python37-32/1.py ==

Beenure pammyc:8.5

c= 53.3800

s= 226.8650

>>> .
Ln:7 Col: 4

Puc. 1.4. IIporpamMmma ¢ peajqn30BaHHBIM BBOAOM JAaHHBIX C KJIaBHATYDbI

Tenmepp HamIa IporpaMMa MOXKET BBIUUCAATL AJUHY OKPYIKHOCTH
A IJIOIIaAb Kpyra aJa Joboro uesoro 3HauveHus r. MHaue rosops,
OHA pemlaeT He eJUHUUYHYIO 3amady, a IeJbiit Kjacc 3amad. Kpome
TOro, B IporpaMme IMIOHATHO U yN0O6HO OpPraEU30BaH BBOJ MCXOJHBIX
JaHHBIX ¥ BBIBOJ NOJAYYaE€MBIX DPe3yJbTaTOB. JTO obecmedmBaeT JpPY-
JKEeCTBEHHOCTh MOJIb30BATEJIBCKOro HHTepdelica.

CAMOE INIABHOE

Oneparop BBoga (PYHKIIMA) input () BBOAUT C KJIABUATYDPHI CUM-
BOJIBHYIO CTPOKY. [las mpeobpa3oBaHMs CTPOKH B IleJ0e UYUCIO €€
obpabareiBaloT (GPyHKIIMeH int (), B BelleCTBEHHOE YHCJO —— (QYHK-
nuenn float ().

COKpaTHUTh 3alKUCh CUUTHIBAHUSA HECKOJBKHUX 3HaYeHUHN M HUX Ipe-
o0pa3oBaHNsA B YHCJIOBOHA THUI MOXKHO C HOMOIIbI0 QYHKIUU map (),
KOTopasa HpHMeHseT K Ka)KAOMy BBOAWUMOMY 3JeMeHTy 3aJaHHoe IIpa-
BU.JIO.

Jns BRIBOJA AAHHDLIX M3 ONEpPaTUBHON MaMATH HAa 2KpaH MOHHUTO-
pa ucIoJb3yeTca omneparop BeiBoma (GYHKIMA) print (). OJIeMeHTHI
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CIIICKA BbLIBOAA pasfgendrorcsa zanaTeiMu. [lo ymonyaHuUO nOpH BbI-
BOJE JaHHBbIe pasaesisoTcA IIpobenaMu; IIocje BBIBOJA BCeX OAHHBIX
PYHKINA print () MepeBOAUT KYpPCcOp B HAUAJO CJeAyIolleid CTPOKH.

dopmaT BBIBOJAa — 9TO YKa3bIBaeMoe 00Ilee KOJINWYIECTBO 3HAKO-
MeCT, OTBOJAUMOE Ha YUCJI0, OMpejeJisiioliee, CKOJLKO MO3UIIMH Ha
SKpaHe OOJKHA 3aHUMATH BBIBOAMMAs BeJHUYWHA. POpMaTHBIA BBIBOJ
LAHHBIX BBINOJIHAETCSA C HOMOIIBI0 (PYHKIIMU format ().

BBox mcxoHBIX MAaHHBIX M BBIBOJ PE3YJbTATOB JOJJKHBI OBITH OD-
raHU30BaHbLl [OHSITHO M VIOOHO; 3T0 obOeclleuHMBaEeT APY KEeCTBEHHOCTH
NOJB30BaTEJILCKOr0 UHTepdeica.

Bonpocbl v 3apaHus

1. Yro sABasieTcs pe3yJbTATOM BBIIOJHEHUSs olepartopa?
a)print (a)
6)print (' a')
B) print ('

a=', aj

2. HanuinuTe nporpaMMy, BBIBOJAIIYI0O HA 3KpaH CJjedymollee 3a- .
0aBHOe uszoOparkeHue:

3. Kakoii Tun umeer mnepeMeHHasa f, eCJu MOCJIe BbINOJHEHUA OIle-
paTopa print (f) Ha sKpaH OBLIO BLIBEAEHO CJeAVIOIIee YHCJI0?

a)125
0)125.0"
4. Ilag ¢pparMedT OPOrpaMMBbl:
a=10; b =a + 1; a =Db - a; print(a, b)
Kaxue umcna 6yayT BhIBeeHbl Ha 3KpPAH KOMIIbIOTEpa?

5. Iass Kamaoro omeparopa print () YKaMXWTe COOTBETCTBYIOMIUN
eMy pe3yJabTaT paboThl:

a) print (10, 20, 30) 1) 102030

06) print (10, 20, 30, sep='") 2) 10, 20, 30
B) print (10, 20, 30, sep=', ") 3) 10:20:30
r) print (10, 20, 30, sep=':") 4) 10 20 30
X) print (10, 20, 30, sep=',"') 5) 10,20,30

6. Uro Oyamer BbIBEJEHO B peadyJsbraTe paboThl CleAVIOUIEH NOpo-
rpaMMbl?
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10.

a=1;, b=2; ¢ =3
print("{:3}".format (a))

print ("{:2}{:1}{}".format(b, b, b))

print ("{}{}{}{}{}".format{c, c, c, c, C))
print("{:2}{:1}{}1".format (b, b, b))

print ("{:3}".format (a))

. BHecute wnameHeHuUs B M[OporpaMMy Hu3 OPeIBLAYINETro 3aJaHus

TakK, 4TOOLI B pe3yJibTaTe €€ BBINOJHEeHUS BBIBOAUJINCH CJeIYIO-
e MN300pa>KeHMs:

a) 1 6) 1 B) 5

2] ¥ 212 555

3 3 31313 55555

207 212 555

s 1 5

. Uto ©OymeT BBIBEJEHO B peayJjibrare paboThl CJHEAVIONIEeH IIpo-
rpaMmbI?
x = 143.511
print (x)

print("{:8.2f}".format (x))

( )
print("{:.6f}".format (x))
print ("{:10.3e}".format (x))
print("{:12.3e}".format (x))

. Onpepesiure pesyaprar padOTHl IIPOrpaMMbI, €CJH IepeMeHHBIM

a u b ObLIU IIPHUCBOEHBI 3HaUYeHNA 2 U 4 COOTBETCTBEHHO.

int (input ())
= int {input ())
= a * a

NN N T 0T
*
*
Il

IlemouncieHHBIM NOepeMeHHBIM 1, j, k HYXHO IPHUCBOUTH COOT-
BeTCTBeHHO 3Hauenua 10, 20 m 30. Hanmumure onepatop BBoja,
COOTBETCTBYIONTUH BXOJHOUM CTpOKe:

a) 20 10 30

6) 30 20 10
B) 10 30 20




11.

12.

14.

fmasa 1. Hayana nporpaMmmMvpoOBaHUA

Hafinute omubxy B TIporpamMme, KOTopas JOJIKHA BBIBECTH CYM-
My ABYX BBeIeHHBIX UMCEJI.

a = input ()
b = input ()
sum = a + b

print (sum)

IIpoBepsTe IPAaBUJBHOCTH CBOErO PeIeHUs, BBIIOJHUB IIPOTPAMMY
HAa KOMNBIOTEpe.

C kJuaBuaTypbl BBOJATCH MBa LEJbIX YHUCJIAa B CTPOKY uepes3 Ipo-
Ges. BbiGepere (parmMeHT IporpamMMbl, B KOTOPOM IlepeMeHHBIM
a m b OyayT NMPUCBOEHBI COOTBETCTBYIOIIHE I[eJOYHUCJeHHble 3Ha-
YeHUS:

1) a, b map (int (input ()) .split{))
2) a, b = int(input()).map(split())
3) a = int(input())

b = int (input())
4) a, b = map(split().int (input()))
5) a, b = wap(l 1t (input () ) .int (input ()))
6) a, b = map(int, inpuz () .split())
7) a, b = ir_wrwp( irxp:m().%pu ())
8) a, b = mac(int, input(),s “())
9) a, b = map(int. input().opllt())
10) a, b = map(int.input (), £())

. Hanmumunre omepartop, obecliedyuBalOUIVi BBOA ¢ KJIABUATYDPHI He-

00XOAMMBIX HCXOMHBIX MaHHBIX AJA BBIUYMCJIEHHS [AUCKPHUMHUHAH-
Ta KBAAPATHONO YpaBHEHHWSA 110 TPEM I[eJOUMCJEHHBLIM 3HAYEHU-
aM ero KoaMOUIIHEeHTOB.

Han ¢gprparMeHT HPOrPaMMBbI:

a = input(); b = input(); d = input()

a = float(a)

b = float(b)

d = float (d)

c =a + b; print (a, b, ¢, end=""); print(d)

YHpOC’I‘I’ITe ero, COKpaTuB 4YHCJIO OIIepaTopoB.

. Harmmuimure oporpaMmy, KOTOpada BbIUYHCIAET IIoIlladb U IepH-

MeTp NpPAMOYTOJbHHKA IO IJUHAM JIBYX €r0 CTOPOH.




MporpammupoBaHne NUHEWHbIX anNnropuTMOB

NpoBepo4yHana pabora N2 2

1. Yrakure omnepaTop, HCIOJAbB3YEeMBIH [AJA BbIBOAA JaHHBIX B
Python.

1) write
2) int

3) float
4) print
9) input
6) read

2. PacItojosKkuTe CTPOKU Tak, 4TOOBI IToJyUMJIach NporpamMMma, pac-
CUNTBHIBAIOIASA II0 JABYM BBeJeHHBIM C KJaBUATYPHl BelleCTBeH-
HBEIM 3HAYEHUAM KaTeTOB KBaapaT I'UMOTeHY3bl NPAMOYTOJILHOTO
TpeyroJsHUKa. B orBere 3amuilliTe NPABUJALHYIO MOCTIeJ0BATENb-
HOCTH HOMEDOB.

1) C=A*A+B *B

2) print ('Kpanpar tunoreHyzs ', C)
3) A = float (input())

4) print ('Beemnre nJMHEL KaTeTOR')
5) B = float (input())

§ 1.3
NMporpammMmnpoBaHue NUHENHbIX anropuTMoB

Knwueswvie cnosa:
° BeleCTBEeHHBIN THUI TAHHBIX
* [EeJOUYHCJEHHBIH THII JaHHBIX
® CTPOKOBBLIH TUN [JAHHBIX
® JIOTUYECKHN THUN JAAHHBIX

IIporpaMmbl, peaJHn3yIONIHe JHUHEHHbIe aJrOPUTMbI, CUYUTAIOTCHA
HauboJsiee mpocThIMU. Bece nmemwIuecs B HHUX OIEPATOPHI BBITOJIHIA-
I0TCA [OCJe0BaTe/IbHO, OOUH 3a JIPYTUM.

IIporpaMmnpysi JuHeWHbIe AJTOPUTMbI, PAcCMOTPUM OoJiee II0J-
poOHO IeJoUMNC/IeHHbIe, JIOTUUYeCKNe, CUMBOJbBHBIE W CTPOKOBbIe THIIBI

JaHHBIX.
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1.3.1. HYucnosbie TUNbl AAaHHbIX

Brl yxe 3HAKOMBI C UMCJOBBIMH THIIaMU JaHHBIX int U float.
K HuM ODpuMeHMMBI MHOTOUMCJEHHBIe (DYHKIHUN, HEKOTOpas MX 4acThb
npuseaera B Tabs. 1.3.

Tabnunua 1.3
Tun
DyHKIM A Hasnauyenne Tun aprymenra
pesyabTaTa
abs (x) AbconmTHAA int, float Takoit
BeJTMUYMHA (MOAYJB) JKe, Kak y
ypcJa x apryMmeHTa
round (x) Okpyraenue float int, float
BeIIleCTBEHHOro X A0
3aJaHHOTO KOJHYeCcTBa
3HAKOB IIOCJIe 3allATON
(110 YMOJYaHUIO — [0
HYJA 3HAKOB, T. €. IO
OIUKANIIETro IeJ0r0)
int (x) IIpeo6pasoranue str, float int
BeIeCTBEHHOTO WJU
CTPOKOBOTO X K
| mejgoMy '
T ) =B
sqrt (x) KBaapaTHbIll KOpeHb int, float float.
| us x |
— 1L R —n ]
i | Cuayc yraa x .
sin(x) | yey ’ |J_nt, float float
3aJaHHOTO B paguaHax
— p— ; f
JydamHoe 4JHCIIO
random () ¥ - float
ror 0 go 1
. | Cnyuaiinoe Lesoe . .
randint (a, b) y . , int int
YUCJO N, a < n < b

IlepBrie Tpu U3 mpeacTaBjeHHbIX B Tabiaune 3 GYHKIMI BCTpOe-
HbI B aA3bIK Python; 4yrofnl mx BLI3BaThb, He HAJAO BBIIOJHATH HHUKAa-
KUX JOOIMOJHUTEILHBIX IeNCTBUH.

Haopumep, mporpaMma BBOJa BeIIeCTBEHHOTO YHCJIa M BBIBOJA
ero abcoJIIOTHON BeJWMYMHBI MOYKeT BBITJIALEeTh TaK:

x = float (input())
print (abs (x))
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Yro kacaeTcda (PYHKIOHUN sgrt(x) U sin(x), TO AJAA WX BBI30BA
OpegBapuUTeIbHO HaJ0 MOAKJIIOUYUATHL MOJAYJAb math, B KOTOpoM cobpa-
Hbl MaTeMaTH4YecKue (PYHKIIUK; JABe IOCJeJHUEe U3 NPUBEJEHHBIX B
tabua. 1.3 pyHKOUA TpebyOT HOAKJIIOUEHUA MOAYJIA random.

Ha asbike Python HanucaHo Tak MHOFO caMmblX pPasHbix DYHKLUWIA, HTO
BCTpanBaTb BeCb 3TOT 06beM koaa B caM $3bik HeuenecoobpasHo.
Mpobnema aocryna kK AONONHUTENbHLIM BO3MOXHOCTAM 53blka, obecne-
ymBaeMbIiM ITUMK PYHKLUMSIMW, PEeLUaeTCcst C MOMOLLBID mMoaynen. Kax-
OblA Moaynb coaepxut rabop GYyHKUWA, NpefHa3HAYeHHbIX ONA pewe-
HUS 3adad U3 onpegeneHHor obnactu. Tak Moaynb graph HyXxeH Onga
pUCOBAHUA FeoMeTpuieckmx GUryp, Moayne random NO3BONAET reHe-
pUpoBaTthb chayYaviHble Ynucna v 1. 4. Ona pgoctyna Kk QyHKUMSM MOAYns
€ero HaAo UMNoOpPTUPOBaTh B nporpammy. llocne mmnopra uvHTepnpeTta-
Top OyaeT «3HaTb» O CYWECTBOBAHWUW [ONONHUTENbHbIX DYHKUMA U MO-
3BOJZINT MW NONb30BaTLCH.

IMopxarouenre MOJAYJs OCYIIleCTBJsIeTCA KOMaHAOU import. Hanpu-
Mep, KoMaHAaa from math import * mogkJrodaeT K IIporpaMMe BCe
dbyuKIMU (Tak Kaxk cTOUT 3HaK * ) moayuada math. Ilocne artoro ¥ HHM
MOXKHO OymeT obpalaThbecs TaK Ke, KaK K BCTPOEHHBIM (DYHKITUAM:

y = sgrt(x)

z = s1n{(x)

Hasi Toro, urobbl 3arncaTh B NEePEMEHHYIO a ciydalHOe YHCJI0
B auanasose or 1 go 10, MOXHO HMCITOJIL30OBATH CJELVIOUIME olepa-
TODBHI:

from random import randint HO,ELHJIIOLIaeM QJYHKHI/IIO
: randint () moaysnsa random
a = randint(l, 10) ¢ ObpamaeMca K QYHKIIUA
. randint () KakK K BCTPOEHHOH
Uccnenyem pabory QpyHKOu# round() U int (), IPDUMEHHUB UX K

HEeKOTOPOMY BelecTBeHHOMY x. CooTBeTcTByIOINIas mporpaMma Oyaer
UMeTb BU:

# Iporpamma 3
print ('MccnemoraHme odyrkuui round, int ')

x = float (input ('Bremute x>>'))
print ('Okpyrnesmue — ', round(x))
print ('Uenas uwacte - ', 1nt(x))

3anyctute nporpamMmy Heckonsko pas ana kaxaporo x = {10,2; 10,8;
-10,2; —-10.8}. Y710 BLI MOXeTe cka3aTb O TWMNe pe3ynbTata Kaxaon u3
3TUX PYHKUMNT?

o
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MonbiTamTecb MOSICHMTL chnefywowme pesynbtatbl paboTel  GyHKUWU
round ().
BxonHnble naHHBIE PesyasTaT
round (1.5) 2
round (2.5) 2
[ round(2.65, 1) 2.6
round(2.75, 1) 2.8

1.3.2. Lleno4yncneHHblit TUMN OaHHbIX

Hag measiMu dwucsiaMu B a3dblKe Python MoHO BBIDOJTHATH cie-

AYIOIINe OTepaIiuu:

o

ciioxkeHue (+);

BeIUHTaHUE (—);

yMHOMKeH1e (¥);

LeJIOUNCICHHOEe JejleHre WU MOoJyuyeHHe HemoJiHoro yacTHoro (//);
B3ATHE OCTATKa WJIH MOJy4YeHHWe OCTaTKa oT meneHusa (% );
nesenue (/);

BO3BeJeHUue B cTelneHb (¥%).

PeayapraTel mepBBIX TATH Omepanuil — Ieable yucjaa. Pesynbra-

TOM oOIlepalily [JeJieHHMA MOYKeT OBLITH BeIlleCTBEHHOEe YNCJO0.

PaccmorpuM mpuMep HMCIOJAB30BAHUS olepamuit // B o, 3alHcaB

Ha a3blKe Python mporpammy Haxo)xaeHus cyMMbl Dudp BBOJIMMOTO
¢ KJaBuaTypbl HATYPAJbHOIO TPEX3HAUHOIO YUCJIA.

UcmoapadyeM TOT (PaKT, UTO MOJOXKUTENbHOE TPEX3HAUHOE UHCJIO

MOXXHO HnpeacraBuThb B BHE CJIGILYIOIL[eﬁ CYMMBI:

x =a-100 + b - 10 + ¢, roe a, b, ¢ — UUPPHL UUcCJAa.

# Oporpamma 4
print ('Haxoxmedme CyMMEl LUdp TPpExX3HAWHOIC umcia')
int (input ('BBeIuTe MCXOOHOE UYUCIO>>"))
// 100

100 // 10

10
+ b + cC
('Sz 'I

X =
= X

o IO IO TR O R 1]
fl
o X X

rin s)

Yemy paBHa cymma umdp uducna 1237 A uymucna —-1237 CosnagatoT nu
BalM pesynbTatbl C pesynbTataMmm padoTtel nporpammbl? Kak MOXHO
00BACHUTL 1 UCMpPaBUTbL owKnbky B Nporpamme?
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1.3.3. CTpOKOBbLIA TUN OAaHHbIX

3HaUeHUEeM CTPOKOBOM BeJMYWHBI (TUI str) sABIAeTcs IPON3BOJIb-
Has II0CJeJ0BATEJIbHOCTh CUMBOJIOB, 3aKJIOUeHHAadA B OJMHAPHbIe WJIHA
aIBoMHbIe KaBbluKH. CHMBOJBbHAA CTPOKA paccMaTpuBaeTcd Kak efu-
HBIT OOBEKT.

CumsosioMm B A3bIke Python sasasiercst J1000H M3 CHMBOJIOB, KOTO-
PHII MOXMHO HOJAYYHUTL Ha SKpaHe HaMKaTHeM Ha KJaBuaType OIHOU
M3 KJABHII UAKM KOMOHHAIIMW KJAaBUIN, a TaKxe HeKOTOPBIX APYTHX
CUMBOJIOB, B TOM 4YHCJIe U HEBUJIUMBIX.

B Texcre mporpamMMbl IepeMeHHYIO CTPOKOBOTO THIIA MOXMHO 3a-
JaTh, 3aKJIOUHB IEINOYKY CHMBOJIOB B OJUHapHble WU ABOMHBIE Ka-
BBIUKU:

d = 151
c = 'Book'
Cl - "1*"

HoBoe asnauenme MoxkerT OBLITbH 3amucaHO B CTPOKY C IIOMOILBIO
omepaTopa BBOJA C KJIABUATYypPHI:

s = input ()

Ecin 3HaueHHe CHMBOJILHOW NEepeMeHHOUW CUUTHLIBAeTCS C KJaBU-
aTypei, TO ero cjeayer Habuparts 6e3 amocTpod)oB.

Berpoennasi hyHKOUA len ompeaendaeT AJAUHY CTPOKM —— KOJH-
4ecTBO CHMBOJIOB B HeWH:

n = len(s)

MoKHO TPOBEPUTL PABEHCTBO (COBHAjeHHe) CTPOK (d == C) WIn
BBLISICHUTBh, KaKas M3 [ABYX CTPOK MeHbIle (IPU 3TOM HCIIOJbL3yeTrcd
[IoouepéaHoe CcpaBHeHMe KOJ0B CHMBOJIOB, 00pas3yioIIUX CJIOBA; MEHb-
muM OyJeT TO CJOBO, ¥ KOTOPOTO KOJ[ 0YepeJHOI'0 CHUMBOJIA OKaMKeTcdA
MeHbIIe).

Yr1o0bl HAWTH KOJ CHUMBOJIA, UCHOJAL3VIOT (DYHKIMIO ord (), rie B
KadyecTBe TapaMeTpa YKa3bIBAalOT CUMBOJIL.

Yro6b1 IO KOAY Y3HATHL CHUMBOJ, HUCIHIOJABL3VIOT (pPYHKUUK chr (),
rie B KauecTBe IlapaMeTpa yKasbIBalOT KOJA CHUMBOJA.

B Python (kak u B anropuTMHUYECKOM dA3blKe) CTPOKH MOYKHO
CHeILIATh: a + b (K KOHIY CTPOKM a IpHKpenjisderca («IpUNNUCBIBA-
ercsa») crpoka b). Ilyers

d=c¢cl +d+ cl

Torza B mepeMeHHVIDO d OyaerT 3amucaHa cllefylpoilada CTPOKa:
T1*51 %,
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B pesysabrate onepanum a * k, rge k — Ilejioe 4YHCJIO, CTPOKa a
nosropsiercsi k pas3. Tak, B pe3dyjbTaTe BBINOJHEHUA KOMAHIBI

print (d* 3)
Oyner BhIBEJeHA CTPOKA:

ilhER m ISRl Z5E N

Ipumep. Hanumem Ha A3biKe Python mporpammy, koTtopas 3a-
npamMBaeT UMsA K BBIBOJAUT IMPUBETCTBUE.

# IporpammMa 5

print ('Kak Te®a 30BYyT?')
name = input ()

print ('lpuseT, ', name)

IIpumep. Hamumiem mHa sasesike Python nporpammy, B KoOTOpOH
a7 BBENEHHOIO ¢ KJABHATYPBl CHMBOJIA Ha 9KPAH BBIBOAUTCSA €ro
KoJ. 3aTeM HAa 3JKpaH BBIBOJAUTCA CTPOKAa, MpeNCcTaBiIdlonias cobon
[IOCJIEOBATEILHOCT U3 TPEX CHMBOJIOB MCIIOJB3yeMOiH KOJOBOH Tab-
JINIBI: CUMBOJIA, HOPEIIIeCTBYIOIIEro UCXOJHOMY; HCXOJHOTO CHUMBOJA;
CHUMBOJIA, CAEAVIOIIero 3a MCXOOHBIM.

# Mporpamma 6

a = input()

kod = ord(a)

print (kod)

b = chr(kod - 1) + a + chr{kod + 1)
print (b)

1.3.4. Jlornd4eckin TUN AaHHbIX

Kak us3BecTHO, BeIMYMHBI JOTUUECKOIO THIIA NPUHUMAIOT BCEro
aBa 3HauveHuns; B Python sTo False um True. 3T KOHCTAHTHI OIIpe-
neyedbl Tak, uTo False < True.

Jloruueckue 3HAUEHUA I[IOJYyYalOTCA B pPe3yJbTaTe BBIINOJHEHUA
omepanuili cpaBHEHUA YHCJOBBIX, CTPOKOBBIX M JIOTUYECKUX BBIpa’ke-
Huii. Ilosromy B Python smoruueckoii mepeMeHHOWH MOXXHO NpPHUCBaH-
BaTh pe3yJIbTAT OIepalluu CPaBHEHUS.

Ipumep. Hamuimem nporpamMmy, Onpeneydionlyl0 HCTUHHOCTb BbI-
cKasplBaHUA «Yucao N ABJAAeTCA YETHBIM» JJA IIPOU3BOJBHOrO Ie-
Joro umcsaa N.
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ITycTts ans — Jjornuyeckad mepeMeHHas, a N — IIepeMeHHas IIeJIo-
ro tuna. Torga B pesdyiabTaTe BBINOJHEHHS Oleparopa IpHUCBauBaHUA
ans = N % 2 == (0 IepeMeHHOH ans OyaeT NpPHUCBOEHO 3HaueHue True

npu goboM uéTHOoM N um False B IPOTHBHOM CJIyUae.

# Mporpamma 7
print ('OnpeneneHre UCTUHHOCTM BBICKABBBAHKA O YETHOCTM

upcga ')

N = int (input ('BBenguTe UCXOOHOE UYUCTO>>'))
ans = N % 2 == 0

print ('Ywucno', N, 'aBjugerTcd UYETHEIM -', ans)

JloruuecKkum mnepeMeHHBIM TAKIKe MOXKHO IIPHUCBAYBATL 3HAUYCHUS
JOTUYECKUX BbIPasKeHUH, MOCTPOEHHBIX ¢ IOMOIINLIO M3BECTHBIX BaM
normueckux omepanuit 1, MJIN, HE, xoroprie B Python o6osmaua-
I0TCS COOTBETCTBeHHO and, or, not.

IIpumep. Hanwuiiem mporpaMmy, OMpPedesiONlyI0 HCTUHHOCTDL BbI-
ckasbiBanusa «TpeyrolpbHUK ¢ AJHHAMHR CTOPOH a, b, ¢ sABJIAETCS PaB-
HOOGeApPEeHHBIM» IJsI HPOH3BOJBHBIX IIeJIBIX 4ucea a, b, c.

# Iporpamma 8
print ('Onpenenenve MCTUMHHOCTM BEICKASBBIBAHMUSA
O paBHOOEeIPEeHHOM TpeyTonbHUMKe ')

a = int(input ('BBenuTe 3Hauvesue a>>'))

b = int (input ('Brenure 3HaueHue b>>'))

c = int (input ('Brenure 3HaueHUe C>>'))

ans = (a == b) or (a == c) or (b == <)

print ('TpeyTONBHUK C IOJAMHAMM CTOpoH', a, ', ', b, ', ',
c,' aBJjseTcs papHOoDenpeHHsM —', ans)

CAMOE TINABHOE

B sspixke Python mcmosnssyioTcs BeliecTBEeHHBIN, IE€JOYNCICHHBIH,
CTPOKOBBIH, JIOTHYECKHI M Apyrue TUIIBI TaHHBIX. IIa HHX olpene-
JNeHbl COOTBETCTBYIOIIME ollepanuy U QYHKIUU.

Ha sspike HanmmucanHo 00JBINIOE KOJIUUYECTBO CAMBIX Pa3HBIX (DYHK-
UUH, OAA UCHOJb30BAHUS MHOTHX U3 HUX HEOOXOAMMO MOAKJIIUYATH
cHenuaibHbIe MOIYJIH.

B saswnike Python peannsoBanbl olepaiiuy HeJIOYUCIEHHOTO JeJe-
HUS: IJIA JeJeHUs HAIeJo HCIOoJb3YeTCs oIlepaTop //, AN B3ATUS
ocTaTKa OT JAesJeHHUA — omepaTtop %.

CuMBOJIbHAA CTPOKA — BTO IOCIEIOBATENIBHOCTH CHUMBOJIOB, pac-
cMarpuBaeMasi KakK eIUHBbIA 00beKT. [JinHa CTPOKU — 3TO KOJUYECT-
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BO CUMMBOJIOB B CTpOKe. 3HaAK + IHpu pabore cO CTpOKaMU O3Ha4aeT
HX CIelJIeHWe B OAHY CTPOKY; 3HAK ¥ — MHOTOKPATHOE CJIO)KeHUue
CTPOK.

JloruueckuM mnepeMeHHBLIM MO>KHO NPHUCBAWBATH 3HAYEHUSA Jloruye-
CKUX BbIPAKEeHUM, MOCTPOEHHLIX € IOMOIIBLI) JOTMYECKUX olepalui
and, or, not.

Bonpocbl U 3anaHnUs

1. Onpenenute 3HaYeHUA NepPeMEHHBIX IIOcJe BBINOJHeHUA Qpar-
MeHTa mnporpammbei. CocraBbTe TabJIuIy 3HAUEHUH IlepeMeH-

HBIX.
a) x = 11 6) x = 13
y =5 y = 3
z =y zZ = X
y =% %y z =z //y
X =z y =x
y = (y + 2) * z

2. OnpegesnTe 3Ha4YeHHE MEePEeMEHHOW C MOCJe BbIIIOJHEHUA TIpO-

rpaMMBI:

a) a = 9 6) a = 123
b=a%5 b=a// 10
b =5b * 10 b=Db/ 4+ 2
a=b//5-3 b=Db* 25 + 2
b=Db// 5*2 a=a+b>b
c=a+b a = a 5 * 3

c=a+b

B) a = 951
b=a// 100 + a % 100
a=a // 10
a %= 10
a +=b
b = (a + b) 10 / 2
a-=>b -3
c=a+b

3. lama mporpamma:

a, b = map(int, input().split())
c=(a+ b+ abs(a - b)) // 2
print (c)




porpaMmMuUpoOBaHUE SIMHEeWHbIX anropuTMoB

Onpegenure pe3yjabraT paboTbl MPOrpaMMBI JJIA CJIENYIOIIUX BXOJI-
HBIX JaHHBIX:

a) 4 8 I‘) 2 -10
6) © 3 m) -3 -9
B) 7 7 e) _18 _8

IlogymatiTe, Kakyio 3ajady pelllaeT aTa HporpamMma.

. YCTAHOBUTE COOTBETCTBUE MexJAy o00603HaueHUAMH QYHKUUNA §

KX Ha3HadYeHWneM.

abs (x) 1) UsBneyeHue KBaApaTHOrO KOPHA M3 X
sgrt (x) 2) Brluucnenmne MOAVJIA X

round (x) 3) Monydyenue cJuyd4alHOro I[€JIOTO YHCIa OT
randint (0, x) 0 mo x

4) OKpyrieHHe x IO YKa3aHHOTO KOJHUYeCT-
Ba 3HAKOB IIOCJe 3allATOH

. Hanmumure u OoTJIaAbTe HIpPOrpaMMy, KOTOpas BBIUKMCIAAET:

a) IUCKPUMUHAHT KBAAPATHOTO ypaBHEHUS;
6) miolaab KOJbIla, €CJH ero TOJIIHNHA t CM, a ZUaMeTp BHY-
TpeHHero Kpyra — d cM.

. Ecniu cymMma Hajora wucuuciasiercss B pybiasx U KomeHWkax, TO

HaJloroBasa Ccay»K0a oKpyriasder eé mo Omuskanmiero pybas (mo 50
KOIleeK — ¢ HeZoCcTaTKOM, cBbilne 50 Komeerk (BrJyawuasa 50) —
¢ m3bsiTKOM). Hamumiuure mporpaMmy AJisi BBOJAa TOUYHOW CYMMBI
HaJiora M BBIBOZA CyMMbI, KOTOPYIO clieAyeT YILIATUTh.

. B Moayne random ects (GyHKIUA randint(a, b), reHepupyilo-

jaA cJaydaiiHoe Iiejoe YHUCa0 uad orpeska [a; b]. CoorBercTByIO-
masa IporpaMMa HMeeT BUJ:

print ('®yHxuMsa randint')
from random import randint

a = int(input ('Beemute a>>'))

b = int (input ('Brenure b>>'))

print ('cnyuyarHoe uesioe 4ducio M3 orpes3xa (', a, '; ',
b, '1=', randint(a, b))

Kaxue m3aMeHeHUA CleAyeT BHECTH B IPOrpaMMy, UTOOBI IOIYYHUTH
ciaydaiiHoe IIejioe 4YUCJIO M3 moayuaTepBasa (a; b]?

Kak MOMKHO MMOJyuuThb cjaydaiiHoe Ilej0e YUCJI0 N3 HWHTepBasa
(a; b)?
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8.

10.

11.

12.

Hanumure u oTjajgbTe TPOrpaMmy AJIs:

a) MOJIYUEeHUS CJYUaMHOTO IIeJIOr0o dYHcJga X M3 [NOJyHHTepBaJa
[0; 15);

0) NOJYUYCHHUA CJAYYAHHOTO BeEIlIeCTBEHHOI'0 dYHCJa X M3 OTpe3Ka
[0; 15];

B) MOJIy4EHHA CJHYUYAWHOrO I1eJ0oro HYHcJa X N3 IOJyHHTEepBaJa
[-15; 15) 6e3 mcmonb3oBaBUA (PYHKNHH randint ();

r) TOJyUYeHHUs CJAYYAHHOTO BEIleCTBEHHOTO YMCJIa X H3 OTpe3Ka
[10; 15] ¢ momomipio (hbyHKIMHU random().

. Komnauus BeimycTHUJia JIOTepeiiHble OWIeTbl TPEX THIIOB: AJaA
MOJIOZEKH, IJIsl B3POCJABIX W Aasd nmeHcuonepoB. Homepa OujeToB
KaKJOr0o THUla JIeXKaT B Ipefesax:
nasa monomesku — or 1 mo 100;
ana Bspocasix — ot 101 go 200;
a8 nencuonepos — oT 201 mo 250.

Hanumimre mporpaMmy JJisi BeIOOpa JIOTEPEHHOro OMjera KaMkaoro
THHAa cJaydalHbIM obpazom.
Hanumure Ha sasbike Python mporpammy, KoTopad nJig TPOU3-
BOJILHOIO HATYPAJBHOI'O ABY3HAUHOT'O UYHUCJA OIIpexessder:
4) CYyMMYy M IIpOHW3BeJleHHe ero Iudp;
0) uyucao, o0pa3oBaHHOE IEPecTaHOBKOW HU(P MCXOAHOIO YHCIa.
Hanmummure Ha asbike Python mporpammy, peanlusyIOyi0 ajiro-
puTM paboThl Kaccmpa, BBLIAAIONIETO MHOKyIaTeao cxady (s) Hau-
MEHBIIIUM BO3MOM<XHBIM KoJamuyecTBoM OaHkHOT 1o 2000 (k2000),
1000 (k1000), 500 (k500), 100 (k100), 50 (x50) m 10 (k10)
pyoueii. IlpegycmoTpuTe BBIBOX COODOIIEHWA O TOM, UYTO YacTh
coadyy, KOTOPYIO HEBO3MOXKHO BBIIATH KyHiopaMu, OyaeT BbIgaHa
MOHEeTaMH.

Hpnmep BXOOHBIX JdaHHBIX | IIpnMep BBIXOJAHLIX JAHHBIX I'
845 | CnemyeTr cAaThb: |

| 6agxgoT mo 500 py6. — 1 mIT. |

L | 6arxHOT Mo 100 py6. — 3 wT. |
| | 6aukHOT MO 50 py6. — O . |
| GankmoT mo 10 py6. — 4 wIr. |
l | moneramu — 5 pyb.

Npér k-1 cekyuma cyrtok. PaapaboraliTe mporpamMmmy, KoTopas

0 BBeAEHHOH Fk-fI CeKyHJe CYTOK olnpelenseT, CKOJbKO IeJbIX
4acoB A M IeJBIX MHHYT /M IPOIILJIO ¢ Hauama cyTtok. Harmpu-




13.

14.

15.

mep, ecau kB = 13 257 = 3 - 3600 + 40 - 60 + 57, To h = 3
n m = 40. BoiBeamTe Ha sKpan dpasy: «It is ... hours

minutes». BMecTo MHOTOTOUMII IIporpamMma JoJI’KHa BBIBOAUTH
3HaveHUs h U m, OTAENAS UX OT CJOB DPOBHO OJHHUM Ipo0GesoM.

le»[Mep BXOMHBIX JAHHBIX HpnMep BBIXOAHBIX TAHHBIX

13257 It is 3 hours 40 minutes.

Omnpezenure pesyabraT paboThl NporpaMMbl. SalHUIINTEe MaTeMa-
TUUYeCKYI0 (GOPMyJy AJsi BBIYUCJIEHHA 3HAUYEHUS S.

from math import *

a = 12

b =5

c =13
p=(a+b+c) /2
5 =P

s *=p - a

s *= p - D

Si =" p = e

s = sgrt(s)
print (s)

Ina 3aJaHHOTO X BBIYHCJAHTE y o opmyJe
y=x3+ 2,5x2 - x + 1.

ITpu asTom:

a) omepanuio BO3BeIeHUs B CTeleHb MCIOJL30BATH 3ampelleHO;

0) B OJHOM oOIepaTope NPUCBAUBAHUS MOXXHO MCIIOJIL30BATE He
G6oJjlee oaHOM apudmMeTHUecKoil omepanuu (cJIOKeHHe, YMHO-
JKeHUe, BLIUNTAHUE);

B) B IIporpaMMe MO’KeT ObITb WCIIOJIL30BaHO He 0ojiee IATH oNe-
paTopoB MPHCBaUBAHUA.

ITodcraska: npeobpasyiiTe BhIpa)XeHHe K cJjefyiolnieMy BHUAY:

y = ((x + 2,58)x - Dx + 1.

IIo samaHHBIM KoopauHaTaM TOoueK A u B BBIYHCINUTE IJIHHY
orpeska AB.

ITodckaska: Paccrosnmne d mexay toukamMu A (x,, y,) u B (x, yp)

BbIpajkaercd (GOpMyJion: d = \/( x, - X, )2 ¥ ( Yy ~ Yy )2 .



Ilpumep BXOAHBIX JTAHHBIX IIpuMep BBIXOAHBIX JAHHBIX

xa = 2 |AB} = 10.0
ya = 1
xb = 10
yb =7

16. VisBecTHBI JJHHBI CTOPOH TpeyroJibHUKa a, b, c¢. Hanumwure
IIporpaMMy, BBIUHCJAIONIYIO IIJOU[ab dTOI'O TPeyrojJbHUKA.

IIpumep BXOAHBIX JXAHHBIX IIpumMep BBIXOAHBIX NAHHBIX
a =3 S = 6.0

b = 4

c =5

17. UsBectbl KoopauHaThl BepmiuH A, B, C TpeyromrHuka. Hanwn-
IIUTEe NPOTPAMMY, BBIUYHCJIAIONIYIO IJIOHIaJb 3TOr0 TPeyTroJILHUKA.

IIpuMep BXOXHBIX JaHHBIX IIpuMep BBIXOOHBIX TAHHBIX

xa = S = 16.0
ya =
xb =
yb =
XC =
yc =

[ S e N N

18. Hanuminrte u oTJaxbTe MpPOTpaMMy, KOTOpas BBOAUT CTPOKY C
KJABHATYPHE U BBIBOJUT Ha 3KDaH €€ JINHY.

19. HaguinuTe @ oTJAajbTe NpPOTpaMMy, KOTOpad 3alpailnBaeT TPH
CTPOKOBBIE BEJIMYMHBI — B3aMMOCBSI3aHHBbIE NIpuJjaraTejIbHOe, Cy-
IeCTBUTEJLHOE W I'1aroji, a 3aTeM BBIBOJUT BCe BapHMaHTHI (pa3s
C MCIOJb30BAHUEM BBEJEHHBIX CJIOB.

IIpumMep BXOOHBIX JAHHBIX IIpuMep BBHIXOAHBIX MAaHHBIX
3EJIEHHE 3EJIEHHE JIMCTbA PACIIYCKAKTCA
JIMCThA 3EJEHHE PACIYCKAKTCS JIMCTHA
PACIIYCKAKTCH JIUCTHA SEJIEHHE PACHYCKAKTCA

JIMCTbsl PACIYCKAIOTCS 3EIJEHHE
PACIIYCKAIOTCH 3EJIEHHE JIMCTbA
PACIYCKAKTCA JIMCTBA 3EJEHHE



20. Haunl 3HAYeHUS IEJOUYMCIEHHBLIX IIepeMeHHBIX: a = 10, b = 20
Yemy OyaeT paBHO 3HAaUYeHHe JOMMUECKON MepeMeHHOHM rez moc-
Jle BBIIIOJIHEHWs Onepanuu IpUCBaMBaHUA?

a) rez = (a == 10) or (b > 10)
0) rez = (a > 5) and (b > 5) and (a < 2 0) and (b < 30)
B) rez = (not (a < 15)) or (b > 20)

21. CocraBbTe nporpaMmy, BBOIAINIYK True, ecju BLICKa3bIBaHHE

ABJISETCA UCTHHHBIM, U False B NMPOTUBHOM cCJjydae:

a) cymMma HubpP TPEXIHAYHOTO UYHUCIA X SBISAETCA UETHBIM YHCJIOM;

0) TpeyroJbHHUK ¢ JIJHUHAMK CTOPOH a, b, ¢ sABAseTcd Pa3HOCTO-
POHHUM

1. Ykaxure uMcTUHHBIE BbICKA3BIBAHUA.

a) 3 > 2 and 5 > 6 == True

6) 'a' < 'b' or 1 > 0 == True
B) 60 > 20 == True

r) 61 // 5 * 3 == 410 // 3 == 3
m 2 // 3 ==1

2. Hanniuure nporpamMmy BbIUMCIAEHUS NUJIOUIAAW IPAMOYTOJbLHOTO
TPEeyroJbHUKAa, 3HAYEHHA KaTeTOB Koroporo A m B BBoasarca ¢
KJIaBUATYPHI.

IIpuMep BXOAHBIX JAHHBIX IIpuMep BBIXOZHBIX JAaHHBIX

4 6 IIma B3HA4YEeHMM KaTeToB 4 1 6 njaowalb
NpAMOYTOJIBHODO TPeyToJibHMKA paBHA
12.

3. lara mporpamma:

print ('BeenuTe IOBe CTOPOHHE UETEHPEXYTOJbLHMKA: ')
a = int (input())

b int (input())

print ('BremuTe nMarcoHaN M 4YeTHPEXYT'OJIbHUKA: ')
dl = int (input())

d2 = int (input())

ans = a != b and dl == d2

print ('3TOoT 4YeTHPEXYTOJbHUK SABJIASTCH

NpaMoOyToONibHMKOM - ', ans)




IIpu Kakmx HCXOAHBIX SAHHBIX BHICKA3bIBAHHUE «IJTOT UETBHIPEXY-
FOJILHUK SIBJIAEeTCA MPAMOYIOJbHUKOM» OyIer:

a) UCTUHHBIM;

0) JIOKHBIM?

Knrwuesvie cnosa:

YCJOBHBIM oOmepaTop
HeIIOJIHBbIN YCJOBHBIM OIepaTop
COCTaBHOI oIlepaTop
KacKaJgHoe BeTBJIEHHE

IIpu sanucum Ha saspike Python passeTBagionmMxcsa ajJropuTMOB
HCIIOJIL3YVIOT YCJIOBHBIH omepatop. Ero obmmnil Bui:

if <ycnoBue>:
<BJIOK_omepaTopos 1>

else:
<BJIOK_OnepaTopoB 2>

CnoBa if M else HAUMHAIOTCA HA OJHOM YpPOBHe, a BCe KOMAaHJIbI
BHYTpEeHHUX OJIOKOB CABHUHYTHI OTHOCHUTEJNLHO 3TOTO YPOBH#A BIIPaBO
Ha OOHO M TO e paccTosaHme. Hauano u kKoHery GJioka, KOTODPBIH
BBITIOJIHSAETCSA TPU HCTUHHOCTH (JOXKHOCTH) YCJIOBUSA, OIpejessdeTcs
WUMEeHHO 3TUMU CIBUTaMH.

O6pamume erumanue! B Python capuru (oTcTynsl) onmepaTopoB
OTHOCHUTEJILHO JIeBON TpaHHWIbl BIAUAIOT Ha pabory nporpammbl. lis
OTCTYIIA MOJYKHO HCIIOJIb30BAThH MpPo0esbl (OOBIYHO He MeHbIlle JBYX) W
CUMBOJIB TAOyaAIIUKN (BCTABIAAITCA IIPYU HAKaTUW Ha KJjaaBuiny Tab).

Ecau npm HCTHHHOCTH (JIOXKHOCTHU) KAKOrO-TO YCJAOBUSA ITIPEAIIO-
JaraeTcsi BBIMOJTHUTH MO OZHOMY AeHCTBHIO, TO YCJOBHBIZ ollepaTop
MOJKeT ObIThH 3alHCAH B OAHY CTPOKY:

if <ycrnosme>: <onepatop 1> else:<oneparop 2>

H1d 3amycy HENOJIHBIX BEeTBJIEHUU HCIIOJb3yeTcs HelloJHas dopma
YCJIOBHOI'O oOmleparopa:



)aMmMmM : € pa3seTBNAluUnuXCcs anropnuTmol

if <ycrnosue>:
<oneparop>

B xauecTBe yCHIOBMH MCMOJBL3YIOTCH JIOTHUECKHEe BbIPDaKeHUA:
IIpOCThle — 3allliCaHHble C IIOMOIBI0 Omepamuil OTHOILEHUA
(<, >, =>=, <=, |= (He paBHO0), == (paBHO));

® cocTaBHBLIe —— 3allCAaHHBIE € IIOMOINBK JIOTHYECKUX oleparui
(and, or, not).

B asmike Python paspelieHbl OBOMHBIE HepaBEHCTBA, HaIpUMep
A <B < C.

Ipumep. Hanumem Ha ssbike Python pacemorpensniit B m. 2.4.2
(upumep 8) yueOHHMKA IJA 8 KJlacca ajJropuUTM OIpeesleHUs MNPUHAI-
JIeXKHOCTH TOYKH X OTpe3ky [a, b].

# Mporpamma 9
print ('CnpeneneHue NPUHAOIEXHOCTM TOYKM OTpes3ky')

a = int (input ('Beemmure a: "))
b = int (input ('Beenute b: '))
X .= 1int (input ('Beenure x: '))

if x »>= a and x <= Db:

print ('Touka IpUHALIEXUT OTPEe3Ky')
else:

print ('Touka He NPUHAIIEXUT OTPesKy')

IIpumep. Bocnonbayemcsi HENOJHBIM YCJOBHBIM OIIePATODPOM IJIs
3anucu Ha asplke Python paccmorpensoro B m. 2.4.2 (npumep 9)
yuebHMKa i 8 Kjaacca aJropurMa OPUCBAMBAHUSA IIepeMeHHOH y
3HaUYeHUdA HamboJbIIeW U3 TPEX BeJIUYMH a, D U C.

# MporpammMa 10

print ('Haxoxpgeene HaubonbWer M3 TPEX BENMYMH')
a = int (input ('Bremure a: "))
b = int (input ('Beenure b: "))
c = int(input('BBemure c: "))
y = a
if b > y:
y = b
if ¢ > y:
y = ¢C
print ('y="', vy)
DononHuTte 3Ty nporpamMMy Tak, 4ToObl €€ BbINOSHEHWE MPUBOAMNOD K Ha-
XOXAEHWIO MUHUMENBHOMNO 3HaYEeHUs N3 4YeTbipEx BenuyuH a, b, ¢ n d. @

37




faea 1. Hayana nporpamMmMupoBaHuA

ITpumep. YpaBHeHUEe BHUIA ax?+ bx + ¢ = 0, rne x — nepe-
MeHHasd, d, b U ¢ — HEKOTOpble uucja, npuyém a # 0, HaspIBaeTcH
KBAAPATHLIM ypaBHeHUeM. AJITOPUTM pelleHHs KBaApaTHOrO ypaBHe-
HUA BaM XOPOIIO H3BECTeH. 3alluIlleM COOTBETCTBYIOIIYIO IPOrpaMMy
Ha asplike Python:

# Tporpamma 11
from math import *
print ('PeweHre KBAIpPaTHOTO ypaBHeHMA')
print ('Besenure xo3dduuueETH a, b, c>>')
a = float(input('a="'))
o} float (input ('b="))
c = float{(input('c="'))
d=Db*b-4* a3 *c
if 4 < 0:
print
if ==

'KopHer HeT')

/(2 % a)
KopeHb ypaBHeHus x=', "{:6.4f}".format (x))

-0 O o~

+ sqrt(d)) / (2 * a)

- sgrt(d)) / (2 * a)
'KopHM ypaeBHeHUA: ')

'x1="', "{:0.4f}" . format (x1))
'x2=", "{:6.4f}".format (x2))

1.4.2. MHoroo6pasue cnocoboB 3anuUcu BeTBJIEHUNA

BuyTpu ycJ0oBHOrO omepaTopa MOTYT HAaXOLUThLCHA JHOOBIE 0IlepaTo-
pbl, B TOM 4YHCJe U APYTHEe YCJIOBHBIE OTepaToOphl. Y CJIOBHBIE omepa-
TOpBI, HaxoAsilyuecd BHYTPH OJIOKOB, ciedyiolnux nocjae if («ecam»)
nin else («uUHaue»), HA3bBIBAIOTCA BJOKEHHBIMHU YCJIOBHBIMHU ornepa-
TOpaMMH:

if <ycrnosme 1>:
<ONOK_onepaTropoB 1>

else:

if <ycrnoeme 2>:

<BJIOK CHEPaTopoB 2>

else:

<BJOK_ONepaTopos 3>




NporpammupoBaHne pa3BeTBAKIOLWMNUXCA anropmuTMoB

Ecam mocsie else cpasy chaenyer eié ofuH omepatop if, MOXKHO
HCIIOJL30BATh TAK HA3bIBAEMOE «KaCKaJHOe» BeTBJEHUE C KJIOUeBbIMH
croBaMu elif (cokpaigenne orT else-if). Eciu ouepensoe yciaoBue
JOKHO, TO BBINOJIHAETCA NPOBepKa CJlefyIOLIero ycjaosuda M4 T. X.

IIpumep. Bocnonssyemcs KacKagHBIM BeTBJIeHHeM AJIA 3alMCU  HA
saspike Python pacemorpensoro B m. 2.4.2 (nmpumep 10) yuebumka aiasa
8 kJacca anropuTMa pelieHus JUHEHHOro ypaBHEHUSI.

# lporpamma 12
print ('PemeHre JNMHENHOI'O ypabBHeHUsa')

a = float (input ('Beennte ko30dPuiIMeHT a>>'))
b = float (input('Beemure kosdpdmimerT b>>"'))
if a !'= 0:

x=-b / a

print ('KopeHb ypaBHeHMa x=', X)
elif b != U:

print ('Kopuen HetT')
else:
A print('x - noboe uYWuMcio')

Kax mpasmjio, Ojs pelneHus ONHOHW U TOH Ke 3aJadyd MOXKHO
IPeJIOKUTL HEeCKOJBbKO aJropuTMoB. YOeiumes B 9TOM, HaMHcas IIPO-
rpaMmMy OJs pellleHusl JIMHEeHMHOTO YypaBHEHUA, HCHIOJAb3ys HENOJIHOe
BeTBJIEHUE:

¥ TNporpamma 13
print ('PeweHre NIUHENHOIO ypaBHeHMsa')

a = float (input ('BremuTte ko30OMLUMEeHT a>>"))
b = float(input ('BBenure xo3ddpuumeHT b>>'))
if a !'= O:

x =-Db / a

pri ('KopeHb ypapHeHMAa X =', X)
if a == 0 and b != 0

print ('KopHen HeT')
if a == 0 and b == 0

print ('x - nwboe uucio')

BoaMoskHO, BTOPOII BapHaHT IIPOTpAaMMbl IIOKaKeTcs BaM Oollee
HarAaAHLIM. Ho M y IIepBOro BapwaHTa eCThb CBOM [PEMMYIIEeCcTBa: B
HEM JejaeTcss MeHbIle IPOBEPOK.

Bocnonb3ymtech KackadHbiM BeTBNEHMEM AJ1 3anncu anropuiMa pe- @
LWIeHWA KBAAPATHOrO ypaBHeHusa Ha fA3bike Python.
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CAMOE TNABHOE

Tlpu sanucu pasBeTBAAKINMUXCA aJropuTMoB Ha s3bike Python
HCIIONB3YIOT YCJAOBHBIH OTEpPaTop, IO3BOJAONINI BbpIOpaTh OZUH U3
IBYX BAPUAHTOB /JIeHICTBUU B 3aBUCUMOCTH OT BBITTOJHEHUS HEKOTO-
poTO yCJIOBUA:

if <ycrnorue>:
<6JIoK_oTepaTopoB 1>
else:
<BJIOK ONeparTopos 2>

YcaoBue, KOTOpoe HYXKHO MPOBEPUTH, 3alHCBIBAETCA IIOCJEe CJOBA
if. Ecam ycJjoBUe BEpPHO, BBIINOJHSIOTCH BCe KOMAaHIBLI, 3alTMCAHHBIE
mocje CTpPoKu ¢ omepatopom if (co caBurom Bnpaso). Ecam ycmoBue
HeBepHO, BBINOJHSAKTCA BCe KOMAHJIbLI, 3alliICAHHBIE IIOCJE CTPOKH C
onepatopoM else (Co COABHUIOM BIPABO).

Hnis sanucu HENoJIHbIX BeTBJAGHUII HCOOJb3YeTCs HEIMOJHBIA
VCJOBHBIN OIIEpPaTop:

if <ycrnosue>:
<onepaTopsl>

B ofenx yacTAX yCJOBHOTO OIEpaTopa MOXHO HCIOJb30BATH JIO-
Oble omepaTophl, B TOM 4YucCJe MU Apyrue (BJIOXKEHHBIE) YCJIOBHBLIE Olle-
pPaTopBkI.

Hnsa Bribopa M3 HECKOJBKHX BApHMAHTOB HCHOJB3VIOT CJEIVIOIIVIO
KOHCTPYKIIHMIO YCJOBHOTO oleparopa:

if <ycrsoBue>:
<onepaTopsr>

elif <ycrnorue>:
<ornepaTopsr>

else:
<onepaToprl>

Bonpocbl 1 3apaHus

1. OTmerbTe yciOoBHSA, 3anNWcaHHbIe HA A3bIKe Python mpaBuabHO.

1) a 2 0

2) x <= 3

3) x >0 or y <0
4) ¢ # 0

5) a =!' b




nporpaMMMpOBaHMe pa3BeTBAAIOWUNXCA aNropuTmMmos m

6) -5 < a < 10
7) X >0, v <0
8 a > 10 mb < 5
9) x == 6

10) x = v = =z
11) x <> 0

2. BanumuTre Ha A3biKke Python caenyrmoimiue ycioBus:

1)y = 0;

2) x He KpaTHO 7;
3) -5 < x < 10;
4) x € [-1; 1].

3. Kark Ha saseixe Python szammcnhiBaeTca IIOJHOE M HeNOJHOE BETB-
Jenune?

4. ABnserca isu VYCJOBHBIM OIl€epaToOpoM CcJaeayrIilass I1ocJjJegoBa-
TE€JbHOCTh CUMBOJOB?

a) if x < y: x = 0 else input(y)

0) if x >= y: x = 0; y :=0
else: print(z)

B) if x < y < z: a = a + 1

5. Ilama mporpamMma Ha aA3blke Python:

print ('Beeoute Tpu umucua: ')
a, b, ¢ = map(float, input() .split())
X = a
if b < x:
X = b
if ¢ < x:
X = C
print('x=", x)

Yro OymeT BLIBeIeHO B pe3yabTaTe paboThl IIpOrpamMMbl MIpU CJe-
AYIOIINX BXOAHBLIX AAHHBIX?

a) 10 5 1
6) 10 5 7
B) 2 10 5

ITocTpoiiTe 6J0K-cxemMy, COOTBETCTBYIOIIYH HporpaMmme.
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6. Jama nporpamma Ha sa3bike Python:
print ('Beenure Tpu uduciua: ')
X, Y, z = map(int, input().split())
if x <=y <= z:

X *= 2

y *= 2

z *= 2
else

X == 2

y —= 2

z —-= 2

print(x, vy, z)

IIpuBeguTe mpuMep BXOAHBIX [JaHHBIX, [IPH KOTOPOM HCXOJHBIE
3HAYEHHA:

a) yBeJInuuBalwTCA B 2 pa3sa;

0) ymeHbIIatoTes Ha 2.

7. 3anuiuuTe caenywInuil ¢GparMeHT IpoOTpaMMBbl, HCIOJNbB3yA JABa
YCJIOBHBIX OllepaTopa:
if a > b: ¢ =1
if a > b: d =2
if a <= b: ¢ =3
if a <= b: d = 14
8. Hafimure ommbKU B omepaTopax Ha saA3bike Python.

a) if 1 < x, x < 2: 6) if 1 < x and x < 2
Xx = x + 1; x +=1
y = 0 y =0
else: x = (0, v =y + 1
Ilpeano)kurte NpaBUILHBLI BADHAHT 3alHCHU BETBJEHMW H COCTAaBb-
Te COOTBETCTBYIOIIIMEe UM OJIOK-CXeMBbl.

9. amo Tpéx3HayHoe uncio. Hanwumure nporpaMmy, KoTopas

omnpepesseT:
a) ecTs JU cpedu IU@P 3aTaHHOTO I[€JOr0 TPEX3HAUHOTO YHCIA
OINHAKOBEIE;
Ilpumep BXOIHBIX AAHHBIX IIpumep BBIXOZHBIX JaHHBIX
123 Her
121 Ia
222 Ia




MporpaMmmupoBaHue pa3BeTBAKIOWUXCA aNITOPUTMOB

0) ABISeTCS JU YUCJIO «IepeBEPThIIIEeM» (HAJIVHIPOMOM), T. e.
YHUCJOM, AecSATHUYHAsA 3alucCh KOTOPOI'O YUTAaeTCA OAMHAKOBO
cJeBa HAIIPABO U CIIpaBa HaJeBO.

Hpumep BXOJAHBIX HTAHHBIX

IIpumep BBIXOAHBIX JAHHBIX

122 Hert

117
121 [lepepepTHIL
222 [lepeB&p ThIl

10. Jaubl ABe TOYKM B ILJIOCKOM NPAMOYTOJBHON CcHCTeMe KOOpPAU-
HaT. Hanmuimure mporpaMmy, OIIPenesisioliyio, KoTopas H3 TOYeK
HaXOAUTCHA OJuiKe K Hadalay KOOPAMHAT.

IIpuMep BXOOHBIX TAaHHBIX Ilpumep BBIXOAHBIX JaHHBIX

TOUKU>>1 2 1-a Touka BOIAMXe

TOUKU>>3 4

KoopamHaTH

1-1
KoopouHaTe 2-11

11. Jane! TpY HATypadbHBLIX uHcaa. Hanuiiiure nporpamMmy, omnpeje-
JISOINYI0, CYINEeCTBYeT JM TPeyroNbHUK C TaKUMH AJIUHAMHU CTO-
poi. Ecau Takoil TpeyroJbHUK CYIIeCcTBYeT, TO OIIpelJesIUTe ero
TUT (PAaBHOCTOPOHHUI, paBHOOeIDeHHbIH, Pa3HOCTOPOHHUM).

IIpumep BXOXHBIX AAaHHBIX IIpumep BBIXOAHBIX TAHHBIX
abc>>1 2 1 He cywecTryeT
al B e =220 2 12 PaBHOCTOPOHHUMN

a b c >20 20 30 PasnoOenpeHHRM
abc>345 Pa3HOCTOPOHHUMN

12. UmeroTcss gaHHBIE O KOJIMYECTBE IIOJIHBIX JIeT YeThIPEX IIPHU3EPOB
craprakuanbl. Hanuinmure nporpaMmy, BbIOMPAIOLIYI0 U BBIBOJASA-
LYy BO3PacT caMoOTO MJajllero Ipusépa.

13. Hanmuimure mporpamMmy, OIpemensiolyl, JeXHUT JU TOouYKa

A(x,, y,) Ha mpaMmoil y = kx + m, Haj Hell wjau mOoj Hel.
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14.

15.

16.

IIpumep BXOAHBIX AAHHBIX ITpuMep BBIXOXHBIX TAHHBIX

K, m>>-1 5 Touka JI€XUT MOH MNPSMOM.
Xa, ya >>1 2

K, m>>-1 5 Touka JIeXMT Hall NPAMOM.
xa, ya >>1 10

K, m>>-1 5 Touxa JIeXMT Ha NPAMOM.
Xa, ya >>1 4

Hanummute mnporpaMmy, KOTopas IIPOU3BOAUT OOMeH 3HaYeHHU
nepeMeHHBIX X U Yy, eCJu x OoJbIle y.

IIpumep BXOOHBIX JaHHBIX Ilpumep BBIXOOHBIX AAHHBIX
x>>5 x= 5
y>>6 y= 6
X>>6 x= 5
y>>5 y= 6

IMan (parMeHT OpPOrpaMMBbI:

X, y = map(int, input () .split())
z =0
if x > 0:
if yv > O:
z =1
else:
z = 2
CocraBbTe OJOK-CXEMY, COOTBETCTBYIOIIYIO TOMY ()pArMeHTY IIPO-
rpaMMBbl, U OTIpejleIUTe 3HAUYEeHUE TMEepPEeMeHHOHW z [P CHAeAYIOIINX
3HAYEHUAX X U V!
a) 1,1;
6) 1,-1;
B) -1,1;
ry -1,-1.

Jlan ycjoBHBIA omepaTop:

if a < 5;:

c =1
elif a > 5:

c =2
else:

c =3




MporpammMmupoBaHmne pa3BeTBAKIOLWUXCH aNropmTMOB

Kakoe aHaueHwme MMeeT mepeMeHHas a, €CJAU B pe3yJbTaTe BbI-
MOJIHeHUS YCJOBHOTO oOllepaTopa IIepeMeHHOM ¢ IIpHuCBamBaeTcs
3HaueHue 37

17. Hanumiure mporpaMMmy, BBLIUHMCAAIONIYIO 3HAUYeHUEe (DYHKI[HH:

1 opu < 0,
y= < 0opu =0,
L 1 mpu > 1.
HpnMep BXOAHBIX JAaHHBIX ! Hpnmep BBIXOOAHBIX JaHHBIX
_[c y= -1
_— L _ -
0 y= 0
I 5 y= 1 E

L e =

18. CocrarpTe mnporpamMmy mAJjs pelleHuda 3agaun Ne 21 K § 2.4
yueOHUKa a4 8 KJjacca (ompegejeHue IHs Hemesan).

19. TTosre miaxMaTHOW AOCKHU OIpelesideTcd Napol HATYPAJIbHBLIX YH-
cell, KaKJ0e M3 KOTODPHIX He npeBocxoaut 8. Hanwummwnre mpo-
TpaMMy, KoTOpasd II0 BBeAEHHBIM KOOpAHHATAM JIBYX IIOJEeH
(k, ) m (m, n) onpenenser, UMeIOT JUA DTH IIOJSI OLWUH IIBET.

— — e — —

T
IIpuMep BXOAHBIX JAHHBIX IIpuMep BBIXOTHBIX TAHHBIX

KoopmmHaTter l-ro nonsa>>2 2 [lonsg OOmHOTO LBeTa
KoopIomHaTe 2-10 nonas>>3 3 |

KoopamraTe l-rTo nomns>>2 3 [lons pa3HOTO LUBETA |
KoopoueaTe 2-10 nonsa>>3 3

KoopaomHate 1-1o nomasa>>2 7 ITosgs omHOTC LEBETA
KoopouHaTel 2-170 nojaa>>5 4

- = = x 4

20. Hanumure noporpaMMy, B KOTOPOHM NOJb30BaTEJNIO IIpeaJaraercsd
monoauuts o 100 HeKoTopoe 1esioe yumcao a (@ — caydadiHoe
mesoe umcso ua orpesxka [0; 100]). Oreer mosbaoBaTesas NPoOBeE-
psdeTcs M KOMMEHTUPYeTCA.

21. C moMoMmIbK TIPOrPaMMBI CPABHHTE TPOHKM CJOB U caesaliTe BbBI-

BOABI O TOM, Kak npoucxoautT cpaBHenue: KAWAI — Kawai —
kawai; wur®oOpmMaTuKa — HWHPOPMATHKA ~— WHOOPMATUKA,
50 wxr — 50 kg — 200 xr; sbmoxo — s6J0KM — AOJIOHA.

22. Huxxe npuBeneHa nporpamMma, 3alucaHHad Ha [OBYX #A3bBIKaxX
IpPOTPaMMUPOBAHUA.
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AnropurMuYecKU A3BIK Python
anr x = int (input())
Hay y = int (input())

men i, x, vy if x > 50r vy % 2 == 0
BBOO X print ("IOA™)
BBOX Y else:
ecmm (x>5) mmms (mod(y, 2) = () wo print ("HET")
Beison "IHA"
uHaue
BRBON "HET"
BCe
KOH

BrLio mposemeHo 10 3amycKoB IIpOrpaMMbl, HIPHU KOTOPBIX B Kaue-
CTBe 3HAYEHWUII MepeMeHHBbIX X M y BBOJUJINCE CJeIVIOLIHe IIaphl

uncen: (1, 7); (13, 6); (1,

1); (4, 12); (16, -2); (-10,

13);

(-17, 17); (10, 9); (1, 5); (-8; —6). Cxoabko OBLJIO B3alyCKOB,
NpHU KOTOPLIX IIporpamma BbiBena «JA»?

MpoBepouHas pabota N2 4

1. Jiua xask[god 3amucu B JIeBOM CTOJ0Ie NogdepuTe COOTBETCTBY-
Iolllee el coCTaBHOe ycJoBUe, 3amucaHHoe Ha A3blKe Python, us

IIpaBoTo CTOJOIIA.

a) x He kpaTHO 4 1)
0) x € [-1; 5] 2)
B) 5 < x < -2 3)
1)
d)
6)

XX X X X X

>= -1 and x <= 5
s 4 # 0

% 4 !'=0

> -5 and x < -2
> =5 or x < -2
>= -1 or x <=5

2. Kakne ommn6KM ZONyIeHbl B Niporpamme?

print (BBenomure dUMCIO &)

a = int (input())
if a >= 0:
if a = 0:
a = 18
else a += 1
else: a -= 6
print (a)

input




MporpamMmmMmmnpoBaHue LUKINYECKUX aNirOPUTMOB m

Haiignure Bce ommubxkm m ucrapasbre nx. OmNUIINTe HA €CTECTBEH-
HOM #A3bIKe, ¢ IOMOINBI0 (opMyJbl UIAM OJOK-CXeMBbl AJTOPUTM
peoOpasoBaHUA MCXONHBIX NAaHHBIX, HCOOJIbB3YeMBIH B JaHHOI
nporpaMme.

OnpezesnTe BLIXOJAHBIE JAHHLIE TPU CIeAYIOMMX HUCXOLHBIX JAaH-
HBIX:

a) —10

6) 0

B) 10

3. KpazpaTbl mpu Wrpe B KPECTHUKH-HOJUKU IIPOHYMEPOBAHBI, KaK
IOKAa3aH0 HA PHCYHKe:

1 2 3
4 5 6
7 8 9

BazaHKl HOMEpa TPEX KBaaparos, N,, Ny, N3, npmiém N; < N, < Nj,
Hanumure nporpaMmMy, IIPOBepAIOIIVIO, JexXaT JU KBaApaThl Ha
OOHOUW BepTHUKAJIU.

§ 1.5
I'IporpaMMMpOBaHMe LMKITINYeCKnx
anropurmos

Knarouesvre cnosa:

e 1TuKJ while
o 1ukg for

1.5.1. MporpammMmupoBaHune LUKIOB C U3BECTHbIM
yCNOBMEM MNPOARONXKEHUA paboTbl

B saspike Python muka ¢ 3azaHHBIM YCJIOBHEM IIPONOJKEHHS pa-
60THI 3alllichIBaeTcA C IIOMOLLbLIO omeparopa while (B mepeBoje C aH-
MVIMHACKOrO fA3bIKA — «JI0 TeX Mop, moka»). O0muit Bujg oneparopa:

while <ycioeBue>:
<omepaTops>
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3Ixecn:

<ycJioBMe> — JOTHYEeCKOe BbIpa)KeHue, YCJIOBHEe NPOIOJMKeHUS
paboThl MKJA; IOKA OHO UCTHUHHO, BBLINOJHAETCA TEJO IHKJA; ecin
ycJIOBHe JIOKHO € CaMoro Hadaja, TeJ0 IIMKJa He BBIIOJHUTCS HH
pasy;

<onepaTope> — OAWH WJIU HEeCKOJBKO ONepaTOpOB, ¢ HOMOIIBIO
KOTOPbBIX 3aIMCAHO TeJIO IHUKJIA.

3anuniem Ha g3blke Python pacemorpennwiit B n. 2.4.3 (npwu-
mep 14) yueOHUMKa mJis 8 KJacca ajJiTOPATM HOJydYeHHA HYacTHOIO ¢ U
oCTaTKa I OT IHeJIeHUSA HATYPAJbHOTO YUCJAA X HA HATypaJabHOe YHUCJIO
y 6e3 HCIIOJIB30BAHUA ONepalluil JeJleHUs.

# Nporpamma 14
print ('YacTHOe M OCTaTOK')

X = int (input ('Brenure nejaumoe x>>'))
y = int (input ('BBemure nenurent y>>'))
r = X
g =0
while r >= y:
i = 2
g += 1
print ('dacTtHoe g =', Q)
print ('Ocrarox r =', r)
BbinoAHUTE NporpamMmy Npm x = 25 1 y = 4. Kakum ByneT peaynstat
égg BbIMOSIHEHNA NporpaMmel Mpn x = -10 U y = 37 Kak Bbl MoxeTe 00b-

ACHUTL 3TOT pes3ynbTar?

B sisnike Python Her cumenuasbHOTO omepaTopa AJsd 3allUCU I[AK-
JOB € 3aJaHHBLIM YCJOBHEM OKOHYAHUA paboThl, HO ero MOYXHO opra-
HHU30BaTh C MOMOIUBIO IIUKJA while:

while True:
<onepaToper>
if <ycnomue>: break

ITuka

while True:
<onepaTopsr>




I"IporpaMMMpOBaHMe UunKIaun4eckmux aaropnTtmon

OyreT BBIMOJHATHCH 0ECKOHEYHO, MOTOMY YTO ycjoBue True Bcerjga
WCTUHHO. BBIAITM M3 TAKOro IKWKJA MOYKHO TOJBKO € MOMOIINBIO CIIe-
IUAJILHOTO oIlleparopa break (B mepeBoAe ¢ aHIJI. — «IPEPBATb»).

anuniem Ha A3bike Python pacemorpenmsii B 1n. 2.4.3 (npu-
Mep 17) yuebHuKa ans 8 KJjacca aJroOpuTM pelIleHusA 3ajadu O rpa-
(dUKe TPEeHUPOBOK CIOPTCMEHA.

# lporpamma 15

print ('I'paduk TpeHUPOEBOK')
i =1; x = 10

while True:

i == 1
X = x + 0.1 * x
if x »>= 25: break
print ('Haumuas c ', i, '-ro OHA cnopTcMed ByneT

npoberare 25 kMm' sep'')

Iuka ¢ M3BECTHBIM UYMCJIOM IIOBTOpPeHUU B A3biKe Python sanum-
CchIBaeTCA C TMOMOINBK oreparopa for (B nepesojge ¢ aHIMIMHCKOTO —
«ansi»). Ero obmuii Bum:

for <mnapameTp> in range(k, n, m):

<OIepaTopsr>
3aech:
<napameTp> — IIepeMeHHas I1eJIoro THUMAa;
range () — GyHKIHA, OIHUCHIBAKOIIad HeOOXOAUMOe KOJHUUECTBO

TIOBTOPOB TeJla IHMKJIA; B CKOOKAX MOKeT ObITL yKa-
3aHO OT OJHOI'O0 [0 TPEX YucCes:

' OJJHO YUCJO (N) YKasblBAeT Ha TO, YTO HYXXHO [HOCJIeA0BATEJIBbHO
nepebpaTh Bce Ileable ymesa or O mo n - 1;

- nBa umcaa (k, n) TOBOPSAT O TOM, UTO HYYKHO IOCJIeLOBATEJILHO
mepebparhk Bce IeJble YnCIa, HaxXoAslyuecd B Auama3oHe OT K
(HawaabHOE 3HAUeHUE) A0 n - | (KOHeUHOe 3HAUEeHUe);

® Tpu umcaa (k, n, m) YKas3plBAaOT HA TO, 4YTO IIapaMeTp HOOJJKeH
HU3MEHATHCA OT k 4o n — 1 ¢ LIaroMm, paBHbLIM m;
<onepaTops> — OAWH MWJHU HEeCKOJbKO ONepaTopOB, COCTaBISANO-

IOUX TeJ0 IHUKJA.

HpI/I BBINIOJIHEHUU HUuKJa for c¢ TpeMda mapaMeTrTpaM#n I0oCJIe KaiK-
JA0T0 BBINOJHEHHNA TeJja IIHKJIa DPOMCXOOUT YBEJIHMYEHMEe IlapaMeTpa
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OMKJa Ha war m. Beam k = n uam k > n, OUKJ He BBINOJHHUTCA
HU paay.

3anumnieMm Ha a3bike Python pacemorpenssiit B n. 2.4.3 (upu-
Mep 19) yuebuuxa niaa 8 KJacca aJMOPUTM BBIUMCIEHUA CTEIEeHU C
HATYpPaJbHLIM IOKas3aTejieM n AJA JII0OOTO BeIleCTBEHHOro 4YHcaa d.

# Tporpamma 16
print ('Bo3BeneHue B CTeNeHE')

a = float (input ('BeemuTe oOCHOBaHMe a>>'))
n = int (input ('BeemuTe noxkazarens n>>'))
y =1
for i in range(n):

y =Yy * a
print{'y="', vy)

3xech mapaMerp UuKJa | OymeT mamMeHAThCA OT O 1o n - 1 BKJIIO-
YHUTeJNbHO, CJAeLOBATEeJBHO, TEeJO IIMKJa BBIINOJHUTCA POBHO n pas.

1.5.4. Pa3nu4Hbieé BapuaHTbl NpOrpaMmmMunpoBaHungd
LUMKINYEeCKOro anropurma

Ona pelneHuA OZHOM M TOHM »Ke 3aJadyd MOTYT OBITH NpPeNIoyKeHbl
pasHble AaJINOPUTMbI, HA OCHOBE KOTOPBIX MOIYT OBLITH pa3paboTaHBI
pasHble TporpaMmbl. Bbl Morau y0eguThecA B STOM, IPOrpaMMUDyA
BeTBJIeHUA. PaccMOTpPHUM NpUMeEpP, NOKa3bIBAIOIHII, YTO peanrus3alud
OUKJA MOXeT OLIThL 3alporpaMMUpOBaHAa Pas3sHbIMHU criocobaMIi.

IIpumep. Hanuinem mporpamMmy, B KOTOPOH OCYHIECTBJIAETCHA BBOJ
HeJbIX dYucesJ O TeX IIOpP, IIOKAa He OyaeT BBEIEH HOJb, U IIOJCUET
KOJIMYeCTBA BBEJIEHHBIX TOJIOMKHUTEJbHBIX W OTPUIATEJBHbLIX 4YHCeI.

Tak kak 3gech B ABHOM BHIE 3aJaHO yCJIOBUE OKOHUaHUA pabo-
TbI, TO BOCIIOJb3yeMCsl KOHCTDpYKIue#dl while True:

# Mporpamma 17
k1 = k2 = 0
while True:
n = int (input ('BBeauTe LeJOoe UYMCIO>>'))
if n > 0:
kl +=1
if n < 0O:
k2 += 1
if n == 0: break




MporpammunpoBaHue UMKINYECKUX anropuTMoB

print ('Beenenc:')
print ('moyoxmuresnbHbelx umcen -', kl)
print ('oTpuuartenbHelx uucen -', k2)

Hmeroieecs ycyioBre OKOHUAHHA pPadboThl MOKHO JOCTATOYHO IIPO-
¢TO mpeoOpas3oBaTh B yCJIOBYUE TPOAOJKeHUs paboTel — padoTa Ipo-
JoJpKaercsi, moKa n He paBuo 0, 3HaUUT, MBI MOXKEM BOCHOJIb30BATHCA
onepatopoM while ¢ TaKUM YCJIOBUEM:

# Illporpamma 18
kl = k2 = 0

n = int (input ('BBennre Lejice 4MCJIO>>'))
while n != 0O:
if n > 0:
kl += 1
if n < 0:
k2 += 1
n = int (input ('Beeaure uenoce 4ducio>>'))
print ('BeenexHo: ')
print ('nonoxurensHex - ', kl1);
print ('orpuuarenseEEx - ', k2)

B paccMmoTpeHHOM mpuMepe UMCJIO IIOBTOPeHHMH Tesia LUKJA 3apa-
Hee HEM3BEeCTHO, U 1109TOMY onepatop for 37ech NPUMEHUTH HeJIb3H.
Ecnu 4yuciao moBTOpeHWH Tena ITMKJA HM3BECTHO, TO Jyullle BOCIOJb-
3oBaThcsa onepatropoMm for. Bmecrte ¢ tem Jobad 3amada, B KOTOPOH
YKCJIO IMOBTOPEHMI Teja IIMKJa OIIpelesIeHO 3apaHee, MOKeT OBIThb
3aMporpaMMUpOBaHa € TIOMOINBIO JIOOOI0 U3 JABYX pPacCMOTPEHHBIX
BBIIIIE ITHKJIOB.

CAMOE TNABHOE

B sspike Python umerorca aBa Buga omepatopoB LukKia: while
(Luka ¢ ycaosueMm) u for (LMKJ ¢ TTapaMeTpOM).

Huka ¢ ycaoBueM BBINOJHsEeTCA A0 TeX IOp, IIOKa HEKOTOpoe
ycaosue (yCJa0BUe NPOAOJIMKEeHMs1 paboThl IIMKJA) He CTaHeT JIOMKHBIM.
Ecnu yciaoBHe B 3arojioBKe IIMKJA JIOXKHO € caMOro Hadaja, TeJso
HUKJa He BBINOJHUTCA HU pasy.

Ecnu yciaoBue B 3arojioBKe IMKJa BCerga OCTAaeTcsa HCTHHHBIM,
LUKJI paboTaeT GeckoHeuHOo. 1A JOCPOYHOrO BBIXOAA K3 IMKJA HUC-
NOJB3YIOT Ollepatop break.

Ifuxka ¢ mapameTpoM IPUMEHSIOT TOTZA, KOTJa KOJHYECTBO I10-
BTOPEHHI NUKJA W3BECTHO 3apaHee WU MOXKeT ObITb BBIYUCJIEHO A0




Masa 1. Hayana nporpamMmmMmupoBaHua

Hayana nukiaa. IlepemenHas, M3MeHeHHe KOTOPOI ompernesiser paboTy
IMKJIa, HA3eIBaeTcsa ImapamMerpoM (mepeMeHHO¥) IMKJa. Ilpu BBI3O-
Be (QYHKIUM range () YKa3bIBAIOT OT OJHOTO JO TPEX MapaMeTpOB:
HAYaJbHOe 3HAUYeHMe, 3HAUeHUe-OrpaHuuYuTens (He BXojsdlllee B Aua-
[Ia30H) ¥ Niar M3MeHeHUS MepeMeHHON IHmkKJa; obsa3aTenbHBIA mapa-
MeTp — B3HaueHWe-OrpaHUYNUTEJb.

Ecan uucio MOBTOpeHUM TeJja IIUKJA HU3BECTHO, TO JydYIlle BOC-
NoJb30BAThCA omeparopoM for; B OCTaJIbHBIX CJydYasdX MCIOJIb3YyeTCdA
onepaTtop while.

Bonpocbl »u 3apaHus

1. Ilpoanmamusupyiite pabory IpOrpaMMBbI:

x =1

y =1

while x < 5:
A S
X t= 1

OTBeThbTe Ha BOIIPOCHI.

a) CKOJIBLKO pas BBINOJHUTCH TeJO HUKJa?

0) Kakoe sHaueHMe mpUMeT x ITOCJIe 3aBepPIIeHUs TPOTPAMMBI?

B) Kaxkoe 3HayeHMe mpuMeT y I10CJe 3aBePIIEHUS MPOTPaMMBbI?

r) CKoabKO pa3 BBLIMOJHUTCH TeJIO IIUKJA, eCJW 3aMEeHUTh YCJIOBHE
Ha x <= 57 '

I) CKOJBKO pas BBINOJHUTCS TeJO IIMKJIA, eCJIM 3aMeHUTH YCJIOBUE
Ha x >= 57

e) CKOJIBKO pa3 BBLINOJHUTCA TeJO IMUKJA, €CJU 3aMeHUThH YCJIOBHE
Ha x > 07

x)UTo mpousoHméT, ecam U3 Teja IUKJa yopaTh KOMaHIY
x += 17

3) CKOJIbKO pa3 BBIMIOJHUTCA TEJO IUKJIA, eCJIM 3aMEeHUTh KOMAaH-
oy x += 1 Ha x += 27

1) CKOJIbLKO Pa3 BBIITOJHUTCA TeJO IIUKJA, eclU 3aMeHHUTh KOMAaH-
Iy x += 1 Ha x —= 1?7

2. lara mocjeqoBaTeIbHOCTH OTIEpPaTOPOB:

a=1; b =2
while a + b < 8:
a += 1
b += 2
s =a+b




MporpammMmupoBaHne LUKANYECKUX anroputMos

Crosprko pas 6ymeT BLINOJHEHO TeJIO IHMKJIA M KARKUMH OYAYT
3HaUYeHUsdA IepeMEHHBIX a, b, S Iocjie BHIIIOJHEHHA 3TOH Iocie-
JOBATE€JIBHOCTHU OIEPATOPOB?

.Onpenenu're 3HAUYECHHNA IIepeMeHHbIX s U 1 mocje BBINOJHEHUA

dbparMeHTa IPOTPAMMUBI.

a) s =20 6) s =0 B) s =0
i=20 i = 0 i =1 2
while i < 5: while 1 < 5: while i > 1:
i +=1 i 4= 1 s=s5+1/ 1
s += i Si Eh=a fis i = il = jl

. OnipenennTe 3HaUeHUe IePeMEHHOM s IIOCJEe BBINOJHeHHusa Qpar-

MeHTa NpOorpaMMbl HOpPM YKa3aHHBIX B3HaveHnsx a. CocraBbTe
TabMUIbl 3HAYEHHH IIepeMEeHHBIX.

p = a

s =0

while p > O:
5 =8 +p

a) a = 23;
6) a = 32;
B) a = 109;

Or mporpaMmbl, 3allMCAHHOW Ha aJTOPUTMUYECKOM #A3bIKe, IIe-
peliinTe K 3aONUCH OporpaMmbl Ha sisbike Python. Onpegenwnte,
yro OyAeT BBIBEAEHO B peadyJbTaTe padboThl mporpaMmmbl. CocTaBb-
Te TaOJUIy 3HAUeHUII HepeMeHHBIX.

anr
uen s, k
Had
s =0
k =0
HO, noka k < ©
s 1= 35 + 2
kK = k + 1
KL
BEEOJL S
KOH




Maea 1. Havana nporpamMmMupoBaHunA

6. 3anumute Ha A3bike Python ¢gparmeHT nmporpaMMsl, COOTBETCT-
sywoIuil 6ok-cxeme. OnpefennTe 3HaUeHUA MNePEeMEHHBIX k #A €
rmocae eé BpinoaHeHusa. CocraBbTe TAOAUILY 3HAYeHUU IIepeMeH-
HbIX.

=
[

=
|

N

7. TpeGoBajioch HaAOWUCATL M[OPOrpaMMy BBIYHCJIeHUSA (aKTopHuaJaa
upcsaa n (pakKTtopuas uucaa n — ITO IPOU3BeJeHHe BCeX IeJIbIX
uncesa or 1 go n). IlporpamMucT TOpOomMJICH W HaOHUCcAJd IIPO-
rpaMMy HempaBuJibHO. Huike npuBeféH (parMeHT ero mporpam-
MBI, B KOTOPOM COMepPXKaTcsAd TPH OIIUOKH:

Haiinure omubku. Jlonuimure HeoOXOAUMBIe OIepaTOPbl M BBINIOJ-
HHTe MpOorpaMMy Ha KOMIIbIOTepe.

IIpumep BXOAHBIX JAaHHBIX Ilpumep BBIXOZHBIX JAHHBIX
BrenuTe n>>5 5! = 120
BBeouTe n>>0 6! = 720

8. Ilpoananusupyiite ciaeRyOIMil ITUKJI:

while a < b:
c=a==>

B uém ero ocobeHHOCTH?




npOl'paMMMpOBaHVIe UMKAnM4YeckKunx anropmtmosB

9.

10.

11.

12.

Sanumure Ha a3bike Python nporpammbr pemmenust Ne 26-30
ns § 2.4 uz yuebuuka aasa 8 kJjacca. McmoasayiiTe omepaTop
while.

Hana rocsesoBaTeJbHOCTbL ONEpPaTOPOB:

a =1
b =1
while True:
a += 1
b *= 2

if b > 8: break
s = a + b
CroibKOo pas OyaeT BBIIOJHEHO TeJ0 HHUKJa W KakuMH OyayT

3HaueHudA IlepeMeHHBbIX 4, b, s 110CJe BBINOJIHEHUA 3TOUN Toce-
A0BaTeJIBHOCTH onepaTopOB?

OHpeI[eJIHTe 3HaueHue IIepeMeHHLIX s H i 1mocJse BBLINIOJHEHUS
cJeAYIIInX olnepaTopoB:

a) s =0 6) s =0

i =23
while True:
s =s + 5 // 1

1 =1
while True:
s =s + 1 // 1

i-=1 il == il
if 1 < 1: if 1 <= 1:
break break

Or mporpaMmbl, 3andcaHHONR Ha aJTOPUTMHUECKOM fA3blKe, IIe-
pelignTe K 3amucu TporpaMMbl Ha sA3blKe Python. Oupegpennre,
uro OyAeT BeIBEIeHO B pe3yJabrTare pabdoTbl NpPOrpaMMBI, €Cad

ObIIN BBEJAEHBI CJIeAYIOIlie YHCJia.

i, 5, -10, 3, -8, 6, 4, O.

CocraBbTe TAOMUIY 3HAUEHUN MepPeMeHHBIX.

ano
uen s, x
Hau

BBOJ

i
(@34

KU Opu X
BHBOJX S
KOH




- Fnasa 1. Hauana nporpamMmmMmupoBaHus

13. Banummre Ha A3biKe Python (parmentr nporpaMMbl, COOTBETCT-
Byomuili 0jok-cxeme. OmpenenuTe 3HadeHUEe IIepeMeHHOM k IIO-
cJle ero BBIIIOJIHEeHUSA NPU CJAeAYIOIIMX 3HAYEeHUSIX IeDEeMeHHOM X:
1, 5, -10, 3, -8, 6, 1, 2, -7, 4, 0. CocraBbTe TAOJAMIlY 3HAUe-
HUH TlepeMeHHBIX.

14. Jama nporpamma Ha A3bike Python:

kl = 0
kz = 0
while True:
print ('Beenure uenoce 4mucio')
x = int (input ())
if x < 0: k1 += 1
if x > 0: k2 +=1
if x == 0: break
print ('kl=', k1, 'k2=', k2)

Cocrasbre 0JIOK-CXEMY, COOTBETCTBYIOUIYIO nmporpamme. Kakasa 3a-
Jadya pellaeTcda € IIOMOINBIO 3TOH HPOrpaMmbl?

15. Hanumnre mporpamMmy, B KOTOPOM OCYIIIeCTBJIAETCA BBOJ Iie-
JBIX 4YHCeJ OO0 TeX IOop, NoKa He OyaeT BBENEH HOJIb, W IOACUET
CYMMBLI U cCpejHero apudMeTHuyecKOro BBEeJEHHBIX IIOJIOMKUTENb-
HbIX YHCeJ.




16.

17.

18.

19.

20.

Hanumure nporpamMMmy, B KOTOPOH OCYIIECTBJISETCS BBOJA IIEJBIX
qpces OO0 TeX IIOp, NOKa He OyJeT BBEJEH HOJIb, W ONpeaesieHUe
MaKCUMaJbHOTO (HauOOMBINIEro) M3 BBEIEHHBLIX YHCE.

Hanwumure mporpamMmy BbIYUCJEHHS HauOOILIIEr0 00IIEero aeJiu-
Tend ABYX IeJbIX YHUCEeJ.
Croabpxo pas OyAeT BBINOJHEHO TeJo IIMKaa?

a) for i in range (15): s += 1

(
6) for 1 in range (10, 15): s += 1
B) for i in range (-1, 1): s +=1
r) for i in range (1, 1): s += 11
A) k=5
for i in range (k - 1, k + 1): s += 1

Onpezenure 3HAUEHUA IEPEMEHHBIX S M 1 IIOCJe BBLINOJIHEHUS
caegyiomux onepaTopoB. CocraBbTe TaOJUIBI 3HAUEHHUH Imepe-
MEHHBIX.

a)S=O 6)S:1
for i in range(6) : n =1
s += 1 for i in range(2, n + 1):

s +=1 / 1

B)S:1 P)Szl
n =17 n =1
for i in range(l, 4): for i in range(l, 4):
s += 1/ n s +=1 / n
m =1y G 2 n=n+s2

Yro O6yaer BLIBEAEHO B pe3yJibTaTe BBIMOJHEHUSA HUKJAa?

a) for x in range(l, 6): prlnt('#', end= ""')

6) for x in range(6): print('4#', end= "'")

B) for x in range (2, 8) prlnt(‘#‘, end= '")

r) for x in range(5, 6): print('#', end= '")

x) for x in range (6, 6): print('#', end= '')

e) for x in range(5, 0, 1): print('#', end= '")
&) for x in range(5, 4, -1): print('#', end= '")
3) for x in range(b5, 1, -1): print('#', end= '")
u) for x in range(l, 4, -1): print('#', end= '")




21.

22,

23.

24.

faea 1. Hayana nporpaMmMuUpoOBaHMnA

OT mporpaMMbl, 3alMCAHHONW Ha aJroOpUTMHUYECKOM s3blKe, IIe-
peiifuTe K sammcw nporpaMmmbel Ha as3bike Python. Omnpenpenure,
uTO OyJeT BbIBEJEeHO B pesyabTarTe paboThl mporpamMmsbl. CocTaBb-
Te TabJUIy 3HAYEHHU HepeMeHHBIX.

anro
men s, kK

Hau
s := 0
HII OJs k oT | 1o

s 1= s + 2 * k

KL
BBIBOT S

KOH

i

3anununrte Ha a3bike Python ¢parmeHt mporpammsl, cOoOTBeTCT-
Byioiuit 6jiok-cxeme. OnpegesuTte 3HadeHHe MepeMeHHBIX k U ©
mocae ero BeinojHeHus. Cocrasbre TAOAUIy 3HAYEHHWH IlepeMeH-
HBIX.

Onpepenure peayabrar paboThl TIporpaMMbl, 3alUCAHHOH Ha
sizpike Python.

ay m =20 ) m = 0
for i in range(l, 7): for i in range (3, 8):
m -= 6 m-= 6 - 1
print (m) print (m)

IMpoananusupyiite (GpparMeHTbl IIporpaMM. SalHIIUTe De3yJbTaT
ux paborwel. [ina kamaoro ciayuas 3anuiunTe (parMeHT NIpPoO-
rpaMMbl, o0ecIreuuBaIOUIMI TAKOW JKe pe3yyabTar, HO € MCIOJIL-
30BaHNeM JPYroro omeparopa IIMKJA.




NporpaMmMmupoBaHMe LUKINYECKUX anropuTtMoB

25.

26.

27.

a) x = 1 6) for x in range(-2, 3):
while x <= 5: y = abs (x)
print (x) print (y)
x += 1
B) x = 10 r) for x in range(5, -1, -1):
while x >= 5: y = x * x
print (x) print (y)
x —= 1

OnpegennTte, uTo OyAeT BBIBEIAEHO B pe3yjabTaTe paboThl cllelylo-
mei mporpaMmbl. TeKcT mporpaMMbl OpUBeIeH Ha JABYX A3BIKaX
NporpaMMUPOBAHUSA.

ANropuTMHUYECKHH A3BIK Python
ano a 2
Hay b 3
uen i, a, b for i in range (5, 10):
a :1= 2 a=a+ 3 +a// 3
9] = 3 b=b+a-b// 4
HI Oonuss 1 or 5 mo 9 print(a + b)
a :=a + 3 + div(a, 3)
b :=b + a - div(b, 4)
K1,
BRIBOL a4 + D
KOH

Hanoumwure mnporpammy, Kotopada 10 pa3 BBBOAUT Ha O9KpaH
Bamm uMs U PaMHIHIO.

Hanumure mnporpaMmy, BBIBOAAIIYIO Ha 3KpaH u3obparkenue
IMIaXMAaTHOM MOCKH, IJe UYEPHBIe KJIETKU H300PaKaloTCH 3BE3J0U-
KaMu, a Oeabnle — mpobenamu. PexomMeHAyeMBIH BUJI dKpaHa IIO-
cje BBIMMOJHEHUA MPOTrpaMMBbL:




28.

29.

30.

31.

32.

Hanummwure mporpamMMmy, KOTOpasa BBLIYHNCJASET CYMMY:
a) IMepBBIX N HATYPAJbHBIX YHCEJ;

0) KBAApPaTOB IEPBHLIX 711 HATYPAJbHBIX YHCEJI;

B) Bcex UETHBIX UHUCeJ B AuanasoHe oT 1 mo n;

r) Bcex ABY3HAUHBIX 4YHCeJ.

Hanumure nporpammy, Koropas reHepupyer 10 caydafHBIX Um-
ceq B guamnazoHe or 1 go 20, BLIBOAUT 39TH YHUCJIa Ha DKpPaH U
BBIUHUCJSAET UX CpejHee apudMeTudecKoe.

Haoumunre Ha asbike Python mporpamMmmbl peineHust 3amgad
Ne 32, 33 us § 2.4 yuebnuka ans 8 wiacca. McnonsayiiTe orme-
patop for.

Hanummunure nporpaMmy, KoOTOpas BBIBOAWT HaA 3JKpaH Tabaumy
cTereHel OBOUMKU (OT HYJAeBOH g0 pgecsAToi#). PexomeHIyeMbIi
BHJ JKpaHa I[10CJie BBIMOJHEHUS IPOTrPAMMBI:

Tadauua crerneHem OBOMKU:
0 1

16
32
64
128
256
512
1024

oy U1 b W N
00

O o @

1

HaowiunTe uporpaMmy, KOTOpas BBIBOJAUT HA JKpaH TabauIry
YMHOMKeHUsA Ha n (n — Iejioe 4ucjo B jguanasoHe ot 2 go 10,
BBOAMMOE C KJIABUATYPBI).

IIpumep BXOJHBIX TAaHHBIX I[Ipumep BHIXOAHBIX TAHHBIX
BeemuTe n>> 5 5 * 2 =10

5 * 3 =15

5 * 4 = 20

S 5 Iow= PS5

5 * 6 = 30

5 * 7 = 35

5 * 8 = 40

5 * 9 = 45

5 * ]

+
(@}

=S E\"



33.

Kaxoii 3 1ByX paccMOTPeHHBIX OIEPATOPOB IUKJIA ABJAETCH,
o BalieMy MHEHWIO, OCHOBHBIM, T. €, TAKHM, UTO UM MOKHO
3aMeHHUTh Apyrod onepatop? O6ocHyHTe CBOI TOYKY 3pPeHUd.

. OHpe,lIeJII/ITe 3HadYeHHne HepeMeHHOﬁ S IIOCJIe BBIIIOJIHEHUNA oliepa-

TOPOB:

sl = N(0)

s =0

while 1 < 3
il =] il
s =1 4 k& ol

. Onpe,aem/ITe, qTO 6y,ueT BBIBEJE€HO Ha 939KpPpaH B pe3yJjgbTaTe BbI-

IIOJIHEHUA aJropurma. 3anuniure yciaoBHe 3agayMl, nOJid pelne-
HUA KOTOpOﬁ cocTaBJieH NaHHBIH aJIropuTM.

n = 200

while n % 18 != 0:
n += 1

print ('OrBeT: ', n)

. Ucmonbaya uwuka while, HAIHIIKTE IIPOrPAMMY OIIPEAeICHUS

CYMMBI BCeX HEUYETHBIX udmceJ OT 1 g0 99 BKJAIOYHUTENBHO.

. CKONIBKO pa3 BBLIIIOJHUTCS TEJO CJEAYIOIIero mukKJa?

i =21
while True:
i -=5
if 1 > 21:
break

. Kakoe uumcio Gyaer BbIBeleHO Ha 9KpaH B peadyJjbraTe pabOTHI

cienymomnie mporpaMMbi?

k =1
s =0
while True:
s += Kk
k += 2
if k < 8:
break

print (s)



6. 3anuuminTe 3HaYeHHE IIepeMEeHHOU sum IocJe BBINOJIHeHus dpar-
MeHTa IIPOrPaMMBI.

sum = 0
for 1 in range (5, 10):
sum += 1i

7. 3aIUIIUTe Pe3yJbTAT BBLINOJHEHUS MTPOIpaMMBbI.

p =1

for i in range(6, 2, -1):
p *=1

print (p)

8. Jonoanumenvnoe 3adanue. Hanumure mporpamMmy, KOTopas IIO
IBYM HATypajdbHBIM umcaaMm a u b, He npeBocxoasamum 30 000,
MOACYUTHLIBAGT KOJUUYECTBO HATYypaJbHBIX 4Yucesa, KpaTHbx 10,
Ha oTpeske [a, b].

IIporpaMMa moJsiyuaeT Ha BXOJ JABa HATypaJbHBIX 4HHCHa @ U b,
pyM 3TOM TapaHtupyercs, 4o 1 < a < b < 30 000. IlpoBepaTts
BXOJHbIe NaHHbIE HA KOPPEKTHOCTHL HE HY¥KHO.

TIporpamMMa AOJI?KHA BBIBECTH OAHO YHCJIO: KOJUYECTBO HATYypPaJb-
HBIX 4uces, Kparubix 10, Ha orpeske [a, b].

BxoagHele JaHHBIE Brixoaxubsle JaHHBIE

1. Paspaboruukom sizbika Python siBinsercsa:
a) Baes ITackanasb
6) Hukaayc Bupr
B) Hopbepr Bunep
r) I'eupgo Ban Poccym



Yro u3 HMMKeIlepedncJIeHHOro BXoAuT B andaBur A3pika Python?
4) JIATUHCKME CTPOYHBIE M MPONUCHBIE OYKBBI

0) cay:kebHbIe cJIOBa

B) PYCCKHE CTPOYHBIE U IIPOHMCHBIE GYKBBI

I) 3HAK MOAYEPKUBAHUA

Kakas mocsaenoBaTelbHOCTHL CHMBOJIOB HE MOXKET CJIYXKHUTh HMe-
HeM B a3bIKe Python?

a) mas
0) maSl
B) d2
T) 2d

. BeU_[eCTBEHHBIe yucjga UMEeT THII JaHHbIX:

a) float
6) int
B) bool
r) str

. fI3BIKOBLIE KOHCTPYKIIMH, C IIOMOIOBIO KOTOPBIX B IIporpaMmax
3all1CbIBAIOTCA lIeI‘/JICTBI/IH, BBIIIOJIHAE€MBI€ B IIpOIleCCe pelneHusA
3aja4yn, Ha3bIBATCHA:

a) omepaHAaMM
0) omepaTopaMu
B) BBIPpA’KEHHUAMU
I') JaHHBIMU

. PaggenurenamMu mMexJy ollepaTopaMM B OJHOM CTPOKe CIYXKHUT:

a) TO4Ka

0) ToOUYKa C 3amsATOH
B) mpoben

r) 3amaTas

. [Ipu npucsauBanuu HU3MEHAETCA:

a) uMsA mepeMeHHOH

0) Tun nepeMeHHOM

B) 3HaueHUe IepeMeHHON
T) 3HAaUeHWE KOHCTAHTHI



8. Ina BniBoga peayJabraToB B Python ucnonssyercsa omepatop

a) while
6) input ()
B) print ()
r) and

9. Insa BBIYKWCJIEHMA KBAAPATHOIO KOPHA M3 X HCIOJb3yeTca (PYHK-
nus:

a) abs (x)
6) sqr (x)
B) sqrt (x)
r) int (%)

10. [Ina reHepanuu cJOy4alHOTO 1eloro uumcaa mu3 orpeskra [10, 20]
HeoOXOoANMO HCIONb30BaTh BbIpaXKeHHUE:

a) randint (2*10)
0) randint (1020)
B) randint (10, 20)
(10) *

r) randint

11. B xKaKMX YCJOBHLIX ONepaTopax AONYIIeHbl OIMNUOKN?

a) if b = 0: print('JleneHEue HEBO3MOXHO.')
6) if a < b: min = a; else min =D
B) if a > b : max = a

else max = Db
ry if a > band b > 0: ¢c = a + b

12. OnpegenuTe 3HAUYeHMe TMEPEMEHHOH C IMOCJE€ BBIIIOJHEHHUA Cledy-
o1lero pparmMeHra IIporpaMMBbI.

a = 100

b = 30
a-b*3

+ o
l




TecToBble 3aaaHNA ANA CAMOKOHTPONSA 3a Kypc 8 knacca m

13. YcnoBHBIN omepaTop

if a % 2 == 0:
print('Za')
else:
print ('HeT')

II03BOJIAET OIpPeAesiuTh, ABJAETCA JHU UYHUCIO a:
a) IIeJIbBIM

0) ABy3HAUHBIM

B) YETHBIM

I') IIPOCTBIM

14. Kakoro omepaTopa IUKJa He CYI[eCTByeT B sA3nike Python?

a) for
6) while
B) repeat...until

15. Teno nuriaa B ¢drparmMeHTe ITPOrpaMmbl

a =1

b =1

while a + b < 8:
a += 1
b += 2

BBIMIOJIHUTCS
a) 0 pas
6) 2 pasa
B) 3 pasa
r) OecKOHEUHOe UUCJIO pas3

16. Onpepennte 3HaUeHUs ITIEPEMEHHBLIX S M 1 MOCJE BBIIIOJIHEHUA
¢dparmMeHTa IPOTPaMMBbI.

s =0
i =5
while i > 0:

s += i

i-=1
a) s 0; 1 = -1
60) s =5; 1 =20
B) s = 15; 1 = 5
r) s =15; 1 =0




- MlMasa 1. Hayana nporpaMmMmunpoBaHus

17. B narHoM ¢parMeHTe HpOTrpaMMBbI

s =0
for i in range(l, 11):
s + 2 * 1

&)]
I

BBIYHCIISAETCH:

a) cymma nenablx yucedg ot 1 mo 10

6) cymmMma 4uérHbIX unces or 1 go 10

B) yaBoeHHasd cyMMma IedblX duces or 1 go 10

r) cymMMa HepBBLIX TEeCATH HATYPaJbHBIX UETHBIX YHCEN




lMaea 2

ANTOPUTMN3ALUNA
M NMPOrPAMMUPOBAHUE

§ 2.1
OpHoMepHbie MaccCuBbl LEefibiX Yuces

Knrwueevre cnosa:
® MACCHUB
® 3JIeMEHT MAaCCUBA
°* MHIEKC DJeMeHTa
° 3HadeHHle JJeMeHTAa
° 3amoJIHeHHe MAacCcuBa
® BBIBOJ MacCHBa
* obpaboTKa MaccuBa
° rocJeNoBaTeJbHBII MOUCK
® COPTHUPOBKA

Ho cux mop MblI paboTajud ¢ MPOCTBIMH THNAMHU XaHHBIX. [ada
peuleHusd MHOTMX IPAaKTUYECKHX 3a/lau M3 MPOCThIX THUIOB o0pasy-
IOT COCTaBHbIC THIILI JAHHBIX, TAK Ha3bIBaeMble CTPYKTYpPHl JaHHBIX.
IIpriMepoM CTPYKTYpPHI ABJAAETCS MAaCCHUB.

Maccue — 35TO COBOKYIIHOCTE (DHKCHUPOBAHHOIO KOJIHMYECTBaA OJ-
HOTHUIIHBIX 9JIEMEHTOB, KOTODPBLIM IIPHUCBOEHO obuiee uMdA. JocTyn K
OTAEJBHOMY 3JIEMEHTY MAacCHBa OCYIIeCTBJsAeTcH II0 ero HoMepy (MH-
IeKCY).

C nogoOGHBIMH O0BEKTAMM — UYHUCJIOBBIMHM IIOCJIEJ0BATENbHOCTS-
MM -—— BBl YK€ BCTpeyaJHUCh Ha YpoKax marTemaTuku. Hanpuwmep,
yjaeHbl apudMeTudyecKoM nporpeccuu oOO3HauvaJHCh TaK: @, Ay, ds,
ey A

PasmepHoCTh MaccuBa — 9TO KOJUUECTBO HMHIEKCOB, HeOoOXOAHMOe
OJA OAHO3HAUHOTO AOCTyIla K dJeMeHTYy MaccuBa. MacCUBBI C OJHUM
HHIEKCOM HA3bIBAIOT OJHOMEDHBIMU, ¢ ABYMA — JABYMEPHBIMH U T. .
Mp1 OyzemM paccMaTpPUBATH OJAHOMEPHBIE MACCUBBI.




&

Fnasa 2. AAroputMm3auymsa 1 nporpaMmmmupoBsaHue

B sasbike Python HeT Takoil cTpyKTypbhl JaHHBIX, KaK «MaCCHB»;
A1 XpaHeHHs T'PYNIbl OAHOTHIHBIX OOBEKTOB HCIOJB3YIOT CIIMCKU —
00beKTHl THNA list. [lajee, roBopsA O cHHCKaX, Mbl OyAeM HCIOJb-
30BaTh CJOBO «MAaCCHUB».

B oThuumMe OT MacCMBOB CMMCOK — 3TO AWHAMWYEcKas CTPyKTypa: KO-
NINYECTBO 3/IEMEHTOB CMUCKA MOXHO W3MEH\ATb BO BPEMS BbINOMHEHUS
nporpammbl, yaanas u nobasnaa aneMeHTbl. Kpome TOro, B oTAu4me
OT MaccuBa B CMUCKE MOXHO XPaHWTb OaHHblE Pa3HbIX TUMOB.

2.1.1. ObpauieHne K aneMeHTy MaccuvmBa

Hymepanusa siaeMeHTOB MaccuBOB B Python Bcerma HaumHaercs

Cc HyJd.
IInsa Toro uToObI OOPATHTHCA K 3JJIeMEHTY MAaCCUBA, IAMUCHBIBAIOT
UMs MacCcHBa, a IIOCJIe Hero B KBaJpaTHBIX CKOOKAX YKa3bIBAKOT HH-
JeKc HY>KHOI'O JJIeMeHTA.
Pacemorpum mpumep maccuBa (puc. 2.1):

i — WHAEKCHI ————— —» O 1 2 3 4
3HayeHUsd 3JIeMEeHTOB ——— > 1 2 5 S 1
A[i) — obpamenua ————A[0] A[l] A[z2] A[3] A[4]

K 2JIeMeHTaM
Puc. 2.1. OxgHomepHBIHi MacCcHUB

31ech:

A — HMsA MAaCCHUBA;

A[0] = 1 (sHaueHHe sJeMeHTa MaccuBa A ¢ uHgekcom (0 pas-
HO 1), A[1] = 2, A[2] = -3, A[3] =5, A[4] = 7.

HNHpaekcom MoskeT OBITh HE TOJLKO IeJioe YUCIO, HO M IIeJioe
3HAUYeHHUE IIePeMEeHHON uAu apudMeTHUYECKOTO BbIpa)keHHUss. Tak, B
HamieM npumepe A[4 * 1 - 2] = -3 mpu 1 = 1.

HNunexcom MosKeT ObITh gaske 3HaUeHHe JJIEeMEeHTa MAacCHBa.
B nHamem mpumepe A[A[1]] = -3.

I[Ipu of6paleHUn K dJIEMEHTY MAacCHUBa C HECYIIeCTBYIOIIUM HH-
IEKCOM IIPOMUCXOAHUT cepbésHasi omubKa — BBIXOJ] 3a I'PAHUIIBI Mac-

cCrBa — W IOporpamMmMa 3aBepriaeTcs aBapHﬁHO.
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Hnnaa mMaccuBa (KOJHYECTBO 3JIEMEHTOB MAacCCHBa) ONpefesseTcs
¢ IOMOINIBI0 (GryHKIIMKE len(): N = len ().

5 — HaJuHa MaccuBa, NpeAcTaBjIeHHOro Ha puc. 2.1.

HNuorpa pasmep maccuBa XPaHAT B OTAEJbHOI IIepeMeHHOR: N = 5,

Ilepen wncnmonb3oBanmMeM B IIporpaMMe MAacCHUB HeOOXOIUMO CO-
34aTh, B NPOTHUBHOM cJydae oOpallleHne K HeCYLIeCTBYIOIeMY 3JJie-
MEeHTY BBI30BeT OINHMOKY U aBapuiiHoe 3aBepllieHue [POrPAMMBEI.

2.1.2. 3anonHeHne mMmaccuea

SamonHATL MaccuB B Python Mo:XHO HeckoJbKHMHU crocobaMu.
PaccmoTpuM HeKoTOpBIE M3 HUX.

1. IlepeuncisieHue 3HAUEHUN 3JeMeHTOB. MaccUB MOYKHO CO3AATh
repeducIeHeM 3JIeMeHTOB dYepe3 3alsfTyl0 B KBaIpaTHBIX CKOOKAax,
HAaIpuUMep, TakK:

BAEl My B B8 Bl 7Ps
C momoImnpo 3anmucu
D= [1] * 5

OyjeT CO3JaH MaCCHUB U3 MATH 3JIEMEHTOB, KaXILII M3 KOTOPLIX pa-
Ben 1.

2. BBox 3HaueHWH 3JIeMeHTOB ¢ KiaaBuaTypbl. HeboJubmime maccu-
Bbl MOXKXHO BBOJIMUTH € KJIaBUATYPHI. [lJIsT 9TOTO MOMKHO HCIIOJb30BaTh
OUKJ C [IapaMeTpOM, BBINOJHSAIONIMI OIepaTop BBOJAA OTAEJNBHO A
KaKJIOTO 3JeMeHTa MacCcHUBa:

for i in range (N):
Ali] = int(input())

IIpn kakgoM TOBTOpPeHMM LHMKJA CTPOKA, BBeJEHHAS IIOJL30BA-
TeseM, npeodpasdyercs B IeJioe YHCJIO ¢ IOMOIbI0 (QYHKIHH int (),
U 3TO YHcCJo gobamisercss B MaccuB. Ilonb3oBaTenbh caM TOJIKEH clie-
AUTh 3a TeM, 3HAUEHHNEe KaKOTro HMMEHHO 3/JeMeHTa OH BBOJAUT B TOT
WUJIM WHOM MOMEHT.

Yro6bI Tepes BBOJOM 3HAUEHUA OUEPEIHOrO dJeMeHTa Ha 3KpaHe
HOSBJAAJIACH IIOACKA3KA C HHIEKCOM JTOT0 3JeMeHTAa, MOXKHO MCIOJb-
30BaTh CJEAYIOITHUNA ITUKJI:

for 1 in range (N):
print ("A[{}]=".format (i), end="")
A[i] = int(input())
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B sTrom cayuae, Hanpumep, OPU BBOJE 3HAUEHUs dJIeMEHTa C HH-
JeKcoM 2 Ha dKpaH OyneT BbIBeJeHO A[Z]= MU cIpaBa OT 3HAKa «=»
OyeT MUTaTh Kypcop — M[pHUIJIallleHHe K BBOAY.

3. BanosHeHHe MaccuBa CcJAyUYaHHBIMH uyuciaaMu. J[lina paboTel
CO CHayuYalHBIMK YHWCJIaMH CHAYajlla HYXXHO MHOAKJIYUThE (PYHKIHIO
randint () momyJisa random (), reHepUPYIOIIYyO caydailHoe Iiesioe 4M-
CcJ0 B 3aJaHHOM /JAUalas3oHe:

from random import randint
Jlaree MOXHO HMCIIOJB30BATH NUKJ C IIapaMeTpOM:

for i in range (N):
A[i] = randint (10, 110)

MaccuB u3 N 2jeMeHTOB OyAeT 3aloJHeH CAyYalHBIMU YHCJIaMU,
npuHagIexamuMu otpesry [10, 110].

4, 3amganue 3HAUYEHUU 2JeMEHTOB MaccHuBa 1o QqopmyJie.

I[Mporpamma

for 1 in range (N):
A(i] = 1
3adoJHAeT MAacCuB IeabIMu uucaaMu oT O go N-1.
Iporpamma

for i in range (N):
A[i] = 1 ** 2

3amoJIHAeT JJeMeHThl MacCcuBa dYHCJIaMM, PaBHBIMHM KBajapaTaM  HX
NHIEeKCOB.

2.1.3. Bbisoa maccuBa

Bo mboormx ciayuasx ObIBAeT MOJIEe3HO BLIBECTH 3HAUEHHUS OdJIeMeH-
TOB MaccuBa Ha oKpaH. Tak, ecau 3HaUEHUA MaccUBa IeHEPUPOBAJINCH
caydafiHeIM o0pasoM, TO HeoO6XOJUMMO 3HAaTb, KaKHMK HMMEHHO 3Ha-
YeHUAMHU 3AaloJIHeH HCXOAHBI MaccuB. Takike HYKHO BHIeTb, Kak
M3MeHUIUCh 3HAUEHUs IJJIEeMEeHTOB MaccuB nocjie o0paboTKH.

CaMbpIll IIpoCTOH €mMOcOO — BBIBECTH CIHCOK KaK OAWH OOBEKT:

print (A)

B srom cjlydyae BeCb MACCHB BBIBOJUTCA B KBaJpPaTHBIX CKOOKax,
a ero dJeMeHTbhbl pa3geJIATCA 3allATBIMH.




OHHOMeprIe MaccCuBbl LenbIX yncen

MooKHO BLIBECTH 9JEeMEHTBI MaccuBa Ha JKpaH II0 OOJHOMY, HC-
IIOJIL3YVA IHKJI

for i in range(len(A)):
print(Af{i], end=" ")

ITapamerp end ompenesser, YTO IIOCJ€ BBIBOAA KAaXMKIOTO BJIEMeHTa
nobapiaderca mpobes, a He CHUMBOJI [Iepexola Ha HOBYIO CTPOKY.
3HAUEHUA JJIeMeHTOB MACCHUBA MOMKHO BBEIBECTH B CTOJOUK:

for i in range(len(Ad)):
print (A[1])

Bosee HariaAmHBIM ABJIAETCA CAEAVIOIIUIN BapyaHT BBIBOJA C KOM-
MEeHTAPUSIMU:

for i in range (N):
print ('A[', i,']= "', A[i])

Ha ocHOBanmm paccMOTPeHHBIX IPHMEPOB HANHINEM IIPOTpaMMy,
B KOTOPOH OCYIIECTBJIAETCA: 3aIOJHEeHUe I[eJOUUCIEHHOTO MAacCUBa A,
cocrodamero n3 10 siaeMeHTOB, CAyYaHHBIMM YUCJIAMU, 3HAYEeHUSA KO-
TOpPBIX u3MeHsOTcA B jauanaszone or 0 mo 99; BbiBog maccuBa A Ha
JKpaH.

# Mporpamma 19 . 3azaHWe MaccuUBa

N = 10 :

A = [0] * N

from random import randint . TlogkiodeHre TreHepaTopa

CAYYarHBIX YUCes

for i in range(N):
A[i] = randint (0, 99)

for i in range (N): i BwniBog maccmBa
print ('A[', 1, '1= ',A[i]) :

3amoJIHeHVe MaccuBa

2.1.4. BbluMcneHue CymMmbl 3/1EMEHTOB

Hpumep. B mHexkoropom HacesénHoM IOyHKTe N gomos. HM3secTHO,
CKOJILKO JIIOZEH IIPOsKMBAeT B KaskaoMm u3 goMoB. CocTaBUM alIropurMm
MoACYETa KOJMYECTBA JKUTEJeH HAceJEHHOTO NYyHKTA.
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HMcxonHble maHHBIE (KOJIMYECTBO >KWJIBIIOB) NOpeJCTaBUM B BHIE

OJHOMEPHOTO MAaccuBa 2, cojep;Kalnero N sjeMeHTOB: A[0] — Ko-
JUYECTBO KUJIBIOB goMa 1, A[l] — KOJMYECTBO >KHJbIIOB AoOMa -,
A[N-1] — KOJHMYeCTBO XHUJIBIOB aoma N.

B o6mem caydae A[i] — KOJWUECTBO KMJBIIOB JgoMa i+l, ruae

i IpHHEMaeT IeJlOYHUCIeHHbIe 3HaueHUA oT O mo N-1 (KpaTKo 060-
3HaYnM 9TO B OnOK-cxeMe Kak i = 0, N-1). Pesyaprar paboTer aJ-
ropurma ofosHaden depesd s (puc. 2.2).

Hagano

/N,A[l],1=0.N—-1/
|

Puc. 2.2. Biok-cxema 3aJayd BBLIYHCJIEHUSA CYMMBbl 3JIeMEHTOB MacCcHUBa

CyMMMpoBaHHe 3JeMEHTOB MACCHUBA OCYILIECTBJAETCH IIC TOMY JKe
NPUHIOKITY, YTO U CYMMHUpPOBaHUE 3HAUYEHWM HPOCTHIX [EePeMEHHBIX —
3a CUET MOOUEPEIHOTO AOOABJIEHUSA cjaaraeMbIX:

1) ompenensercsa AdeWka MmaMATH (IlepeMeHHad s), B KOTopoi Oy-
JeT IocjJefoBaTeJbHO HAKAIJWBATHCHA pPe3yjabTaT CYMMHWPOBAHW;

2) mepemeHHOH s IpUcBaMBaeTcss HauajbHOe 3HauyeHue 0 — uuc-
JIO, He BJUAIOIIEe HA Pe3yabTaT CJOXKEeHHUd;

3) N pas TeKylllee 3HAYeHUE [IePEeMEeHHOW S CKJIAAbIBAETCS CO 3HAa-
JyeHHeM TeKyLlero ajJeMeHTa MaccuBa A[1]; HOJy4YeHHBIN De3yabTaT
[IpHUCcBauBaeTcHd MepeMeHHOH S.




OD,HOMeprIe MaccCHuBbI UenbiX 4ymcen m

OnucamHBIN HpoIlecc HATJAALHO MOMHO M300pasuTh TakK:

s=0 s=0
i=0 s=s+A[0] s=0+A[0]
i=1 s=s+A[1] s=0+A[0]+A[1]
i=2 s=s+A[2] s=0+A[0]+A[1]+ [2]
i=N-1 s=s+A[N-1] s=0+A[0)+A[1]+A[2]+ ...+ A[N-1]

3amnuiieM COOTBETCTBYIOIIYIO NporpaMMmy Ha A3bike Python.

# TNporpamma 20 {  BajgaHue MaccHBa

N = 10 i

A = [0] * XN

from random import randint IMogkaiouenue reHepaTo-

! pa ciaydyauHBIX YUCe]

for i in range(N): | BamosnHeHHe MaccuBa
A[i] = randint (50, 200) '

for 1 in range (N) BriBog maccusa
print ('A[', i, ' 1= ', A[i])

s =0 . BoIumcieHHe CyMMBI

for i in range(N): ! 2JIEMEHTOB MacCHBAa
s += A[1] :

print ('s=', s) BreiBog pesyiabTara

Paccmorpum pabory aToro ajropurTma AJA MaccHUBa

A = [100, 120, 136, 80, 70].

s=0 s=0
i=0 s+=A4[0] s=100
i=1 s+=A[1] s=220
i=2 s+=A[2] 5=350
i=3 s+=A[3] =430
i=4 s+=A[4] s=500
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CpasHuTe nporpammbl 2 1 3. Bolioenute B Hux obwmne Gnokn. OBpatm-
Te BHUMAHUE Ha pasnmyns.

Kakum oBpasom B nporpaMmme 3 yTodHeHa unHdbopmMauud, npeactasfieH-
Haa B mpumepe O A0MAax HACEeNEHHOro nyHkTta?

2.1.5. NMocnepoBaTtenbHblIA NMOUCK B Maccuee

B nporpaMMHpOBAaHWUW ITOMCK — OJHA U3 Haubojiee 4acTo BCTpe-
YAUIUXCsS 3akad HeBBIUWCJAUTEJBHOTO XapakTepa.

MOXHO BBIIENIUTH CJHEIVIOIINe THIIOBbIe 3aJady [TOUCKA:

1) maiitu "Haunbonbmuil (HAUMeHBIIWI) 3JIeMeHT MacCHBAa;

2) HalTU 3JeMeHT MaccuBa, 3HaUeHHEe KOTOPOT'O PAaBHO 3aJaHHOMY
3HAUEHUIO.

Hns peureHuss TakUX 3ajJad B IIporpaMMe HeoOXOAUMO OpPraHu3o0-
BaThL IIOCJEOBATEILHBIN IIPOCMOTP 3JeMEeHTOB MacCUBa H CpaBHEHHE
3HAUYeHUs OuepeaHOro IIPoCcMaTPUBAEMOI'0 3dJeMeHTa ¢ HeKuM o0pas-
LOM.

PacemorpuM moapoOHO pelleHue 3ajad I[IepBOT'O TUIlA: HaXOXK[Ie-
Hue Haubonblllero (HauMeHbIIEro) aJeMeHTa.

IIpemscTaBumM cebe OOJHOMEPHBIN MacCHB B BH/E CTOIIKHU KapTOYeK,
HAa Ka)KJoH M3 KOTOpLIX Hanucauo uducjao. Torma uiesa moucka Hau-
GoJIBLIIETO 2JIeMEeHTA MACCHBA MOKeT OBIThL Hpe/cTaBjeHa CJelyIONIUM
obpasom:

1) BO3bMEM BepXHIOIO KapTOdyKy (HepBbIH

. 2JIeMeHT MaccuBa), 3allOMHUM HMelomleecd Ha

‘ KapToOuKe 4YMCJIo (3aluIlieM ero MeJioM Ha J0CKe)

\‘ Kak Haubosibiiee M3 MTPOCMOTPEHHBIX; ydepém

: KapTOUYKy B CTOPOHY;

, 2) BO3BMEM CHEOVIOIIYI0 KApTOUKY; CPaBHUM
qpcJia, 3aldcaHHble Ha KapTOuKe U Ha JOCKE;
ecJin 4MCJI0 Ha KapTouKe OOJIbIIe, TO COTPEM UU-
CJIO, 3amrcaHHOe Ha [O0CKe, W 3alHuIlleM TaM TO
JKe 4HuCJI0, YTO M Ha KapTOouKe; ecJiN e HOBoe
ypcJio He OoJbINle, TO Ha [JOCKe OCTaBUM UMe-
IOIYIOCa 3allich; yO0epéM KapTO4yKy B CTOPOHY;

3) OBTOPUM JeHcTBUA, ONMHCAHHBIE B II. 2, AJ BCeX OCTABIINXCH
KapToueK B CTOIKE.

B urore Ha jgocke Oyner 3amucaHo HauboJblllee 3HaUeHUe dJIeMeH-
Ta MNPOCMOTPEHHOTO MaccHuBa.
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B nporpammupoBaHun npu 0BOCHOBAHWW KOPPEKTHOCTU  LUMKINYECKNX
anropMTMOB UCMONb3YETCH MOHATVE MHBApMaHTa UMKAA.

VHBapuaHT yuksa — NOrMYECKOEe BblpaXeHue (ycnosue), 3aBucsllee
0T NEepeMeHHbIX, U3MEHSIOWMNXCH B Tene uMkaa; OHO WUCTUHHO Heno-
CpPendcTBEHHO rMepen HavyanoM BbIMOMHEHUA UWKNA W Mocfe Kaxgoro
npoxoda Tena uukna.

YcnoBue «3annucaHHoe Ha [O0CKe 4ncno — camoe 0Honblioe u3 BCex
NPOCMOTPEHHBIX A0 CUX MNOp» FABNSETCA WHBAPUMAHTOM UWKna Ans pac-
CMOTPEHHOro anropuTMa.

Tak Kak [JOCTYIT K 3HAaUEHUIO dJIeMeHTa MAacCuBa OCYILeCTBIISeTCH
Mo ero MHIAEKCY, TO MNPH OpTaHW3allHd ITOMCKa HauboJIbIIIero ajieMeHTa
B OJHOMEPHOM MACCHBEe MOKHO 3alOMHHATL (XPaHUTH) ero HHJIEKC.
0603HaUYUM HMCKOMbBINA HMHAeKC 1max. Torjga onmucanHbIH BbIIIe ajaro-
puT™M B chOPMHUPOBAHHOM HAMM MaccrHBe - Ha sA3bike Python moxxzO
3amucaTh TakK:

# Iporpamma 21 3amzaHue Maccupa
10

=
|

from random import randint Toakmouenue remeparopa
caydyaHbIX duCcesa

for i in range (N): . 3amosiHeHWe M BBIBOJ MacCHUBa
A[i] = randint (0, 99) :
print ('A[', i, 'I= ', A1)

imax = 0 . IMouck uHOeKca HAUBOJIBLIIETO
for i in range(1,N): . 3IeMeHTa
if A[i] > Alimax]: imax = 1 |
print ('HamGonsumyt snemeHT: ', | BpiBog pesyabTaTa
Alimax])

Paccmorpum pabory aTOro ajropurtmMa AJA MAacCHUBa

A = [100, 120, 130, 80, 70].

1

imax | i ' A[i] > A[imax]
0 ! 1 [ 120 > 100 (5a)
1 2 130 > 120 (ma)
2 3 [80 > 130 (Her)
[ 2 4 0 > 13 (Her)

Hambonsummit snemMerT: 130

&
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Ecnv B MaccuBe eCTb HECKOAbKC 3NEMEHTOB, 3Ha4YeHUA KOTOPbIX PaB-
Hbl MakCMManbHOMY 3Ha4YyeHWlo, TO [JaHHas nporpamma Hanger nep-
BblA U3 HUX (nepsBoe BxoxaeHue). [logymante, 4TO cnegyetr U3MEHUTb
B nporpamMme, 4ToObl B HEWl HAxoAWUACH NOCNEOHMA N3 MAaKCUMasbHbIX
anemeHTOB. Kak crneayeTr npeobpas3oBatb nporpammy, 4tobel ¢ e€ no-
MOLLLIO MOXHO ObIN0 HANTU MUHUMAaMbHBIA 3iIEMEeHT Maccusa?

PeaysbratoM pelleHVs 3ajadd BTOPOro Tuna (HaxoxIeHHUe dJe-
MEeHTa MacCHuBa, 3HaueHHe KOTOPOrO PpPaBHO 3aJaHHOMY 3Ha4YeHUIO)
MOJKeT OBbIThb:

* k¥ — HHIEKC JeMeHTa MaccuBa TaKoM, yTo Alk] = x, rae x —
3a/laHHOE YHCJIO;
¢ coODIleHHEe O TOM, 4YTO HCKOMOTO 3JIeMeHTa B MaccuBe He oOHa-

PYXXEHO.

IIporpamma moucka B cOPMHUPOBAHHOM HaMU MAacCHBe A 3Hade-
HUA, PABHOTO X, MOXKET BBIIVIALETL TakK:

# TMporpamma 22

. 3agaHMe MaccHUBa
N = 10 ;

from random import randint . ITopgrroueHue reHeparopa
| CAYYAWHBIX YHCes

for i in range(N): . 3anoJHeHHe H BBIBOJ MAacCCH-
A[i] = randint(0, 99) | Ba
print ('Al', i, ']l= "', A[i])
x = int(input('x="'})) . BBon 3HaueHUA x
nx = -1 . Tlouck HMHIOeKca 3JleMeHTa,
for i in range (0, N): | PaBHOIO X
if A[i] == Xx: nx =1
if nx == -1 BriBoxg pesyabTarta

print ('3rmemenTta CoO
3HadveHMeM, pPaBHEM ',
x, ' Her')
else:
print ('MHOexc sJeMeHTa,

PaBHOTO =alaHHOMY, , Dx) ;




OAHOMeprIe MacCMBbI LenbixX Yncen

B oTOil mporpamMme IIOCIemOBaTEeNILHO IIPOCMaTPUBAIOTCA Bce 3Je-
MeHTBl MaccuBa. HoMmep HalgeHHOro sjJeMeHTa COXpaHSAeTCs B Tiepe-
MeHHON nx. Ecam B MaccuBe ecTb HECKOJIBKO BJEMEHTOB, 3HAUEHUA
KOTOPBIX pPaBHBI 3aJaHHOMY UYUCJY, TO IIporpaMMa HAHIET HOCTeTHUN
13 HUX. Ecan 3HaueHMe MepeMeHHOW nx He W3MEeHHJOCh B XO/e BBI-
MMOJIHeHHuS M[UKJa XU OCTAJOCh PaBHbIM —1, TO 2TO 0O3HAuUaeT, UTO B
MAacCHUBe HeT dJIeMeHTa, PaBHOTO X.

Bo mHOTUX cayuaax Tpebyercsas HAWTU IepBBIA U3 3JEMEHTOB,
MMELINX COOTBETCTBYIOLIlEe 3HAYEHHE, U JajJbHEHINHUU ITPOCMOTD MAac-
cuBa HpexkpatuTb. JJisi 9TOU 1eJiM MOYKHO HMCIIOJAb30BATH CJAEAYIOLINHI
¢dparMeHT IIPOTPaMMBEI:

nx = -1
for i in range (N):
if A[i] == x:
nx = 1
break
if nx >= 0:
print("A[{}]={}".format (nx, x))
else:

print ("SneMeHT He HauneH")

Hcnosibdya NUKJ ¢ HapaMeTpoM, Mbl Hayaju I10CJeqoBaTebHBIN
mepedboOp 2JIEMEHTOB MACCHMBA M 3aBEPIIUM €0 AOCPOYHO, KaK TOJBKO
Oymer HaligeHo Tpebyemoe 3HadeHue. B TakoMm ciydae AJIsl BbIXOLa U3
IIUKJAa MCIIOJb3yeTcsa ollepaTop break.

31ech BLINOJIHEHME aJaropuTMa OyleT 3aBepllleHo (IpepBaHO) B Of-
HOM W3 JABYX CJIyUaen:

1) B maccuBe HaiifeH IIePBbIM M3 3JeMEHTOB, PABHBIN 3aJaHHOMY
3HAUYEeHHIO;

2) Bce 3JIeMeHTHI MacCHUBa NIPOCMOTPEHBI.

3anuuuTe nosHblii TeKCT NPOrpaMMbl U BbIMOAHUTE €€ Ha KOMMbIOTEPE.

3auacTyio TpebyeTcsa ONpPEeIeJUTh KOJIUYECTBO 3JIEMEHTOB, YAOB-
JeTBOPAIMINX HEKOTOPOMY YCJOBHIO. B 3TOM cjyyae BBOAUTCA IIe-
peMeHHasi, 3HaYeHHe KOTOPOH yBeJIWUYMBAeTCA Ha €AUHUILY KayKIbli
pas3, Korga HalgeH HY>XHBI DJeMeHT.

Onpegenute, KONMYECTBO KakKUX 3MEMEHTOB MNOACUWTLIBAETCA C MOMO-
W0 cnegylowero ¢GparmMeHTa nporpaMmel.




k=0
for i in range(10):

if A[i] > 50: k += 1
print ("k=", k)

Ecau Tpebyercs ompemesuTh CyMMy B3Ha4YeHUIl aJIeMeHTOB, yIOB-
JIETBOPAIOIMINX HEKOTOPOMY YCJOBHIO, TO BBOJAT IePeMeHHYIO, K 3Ha-
YeHHIO KOTOpPOM NpubaBIAKT 3HaUeHHe HaNJeHHOro 3JjeMeHTa Mac-
cUBa.

OnpefenuTte, KakoMy YCIIOBMIO YAOBAETBOPSAIOT 3MEMeHTbl Maccuea,
3HaYEeHUs KOTOPbIX CYMMWPYIOTCA C MOMOULLIO chnenywllero dparmenTa

nporpamMmeil.
s =0
for i in range(10):

if A[i] > 50 and A[i] < 60: s += A[i]
print ("s="; /8)

3anuunTe MNonHble TEKCTbl  ABYX NPOrpaMM W BbINOJIHUTE WX Ha KOM-
neloTepe.

ITon copTupoBKoOil (ynopagoueHHeM) MacCHBa IIOHHMAIOT Ilepepac-
IIpegeaeHne 3HAUEHUH €ro aJeMEHTOB B HEKOTODOM OIPeAEIEHHOM IIO-
pAnKe.

IlopsgoK, MpH KOTOPOM B MacCHBe IepBbIM 3jleMeHT HMeeT caMoe
MaJIeHbKOe 3HaueHHe, a 3HaueHHe KaMKAOro CJAeAYIONIero 3JeMeHTa
He MeHbIlle 3HAYeHHA IIPeNbIAYIIero 3JieMeHTa, Ha3bIBAIOT HeyObIBa-
FOTI{HM .

ITopsigok, MpH KOTOPOM B MAacCHUBE MHEPBBLIU 3JIEMEHT HMMeeT caMoe
Oo/bIllOe 3HAYEeHUe, a 3HAUEeHWe KaXK/JOTOo CJeNyIlero aJjeMeHTa He
0oJibllle 3HAUEHUS IPENBLIAYINEro dJIEeMeHTa, Ha3hIBAaIOT HEBO3PaCTalo-
HM.

Henp copTupoBKU — OOJIETUYUTH HOCAEAYIONINUHN IMOHCK 3JIEMEHTOB:
HCKATh HYXKHBIH 3JIeMEHT B YIOPSZOUEHHOM MAaccuBe Jierde.

PacemoTpuM oauH M3 BO3MOMKHBIX QJTOPUTMOB COPTHPOBKH Mac-
CHUBOB — COPTUPOBKY BBIOODOM.

CopTupoBKa BbIOOPOM (HATIPHMMED, II0 HEBO3PACTAHUIO) OCYMIeCTB-
JseTcsa caegyiomuM ofpasoM:




OnHoMepHble MacCuBbl UenbixX Yucen m

1) B maccuBe BbIOMpaeTcsd MaKCHMAaJbHBIA 2JI€MEHT;

2) MaxkcUMAaJIbHBIN U TIepBbLIH 3JIEMEHTHl MEHAKTCA MecTaMH; Iep-
BBI BJIEMEHT CUUTaeTCsaA OTCOPTHUPOBAHHBIM;

3) B HEOTCOPTUPOBAHHOM YACTH MacCHBA CHOBa BbIOUpaeTCs MakK-
CUMAJIbHBIN 2JIeMEHT; OH MEHSeTCA MeCTaMU C IMePBBIM HeOTCOPTHPO-
BaHHBIM 2JIeMEeHTOM MAaccHuBa;

4) pgeicTBUA, OMNHCAHHBIE B II. 3, IMOBTOPAIOTCA C HEOQOTCOPTUDO-
BAaHHBIMHU 3JIEMEHTaAMHM MACCHUBa [0 TeX NOp, [IOKa He OcTaHeTCA OAWH
HEOTCOPTUPOBAHHBIN 3JeMeHT (ero 3HaueHUe OyAeT MUHUMAJBHBIM).

PaccmoTpumM mpollecc COPTUPOBKH BbIOOPOM Ha IpuUMepe MAacCHBa

A = G Ls 9% Ea B, S, 6, Sl -

Augexe | 1 2 3 4 | 5 L 6 | 7 | 8
3HauyeHmne 0 1 9 2 4 3 l 6 | 5
1 0 1 o] 2 | 4 | 38 | 6 5
2 | 9 1 0 2 4 ] 3 ]E 5
T
3 | 9 6 0 2 4 3 1 5
L E— 1 i U
IMaru 4 rg 6 5 2 4] 3 1 0
5 | 9 6 5 4 2 | [3] 1 0
6 { 9 6 ] 5 4 3 | 2] 1 0
[ | =
1 1 1 T
7 9 6 | 5 ¢ 13 2 1] 0
— , Ly
Hror: 9 | 6 |9 4 | 3 2 1 1 l 0

B artom mMaccuBe M3 8 3neMeHTOB onepauuwio BbiBOpa MakCUManbHOro Q
3neMeHTa Mbl nNpoBoaunau 7 pas. B maccuBe M3 n 2/1eMEeHTOB Takas
onepauua Oyanet npoBoAnTbes N — 1 pa3. OObACHUTE No4YeMmy.

I[Ipuseném dparMeHT IpPOrpaMMbl, PEATU3YIOMNH OMUCAaHHBIA ai-
TOPUTM:

for i in range(n - 1):
imax = 1
for § in range(i + 1, n):
if A(J] > Alimax]: imax = J
A[i], Alimax] = Alimax], A[i]




Maea 2. AnropyuTMmu3aauma M nporpamMmmMmumpoBsaHune

BI[eCI) MbI HCIIOJIB30BAJIM OOHWH IIMKJ BHYTPH APYTOTrO. Takasa KOH-
CTPYKIIUA Ha3bIBaeTCA BJIOXEHHBIM IUKJIOM.

3anunte NoJHbIN TEKCT MPOrpaMMbl 1M BbINOAHUTE €& Ha KOMNbKTEpE
OJ1% pacCMOTPEHHOro B MpuMepe maccusa 2.

CAMOE [J1ABHOE

Hna paborbl ¢ GOJABMIMM KOJHWYECTBOM OJHOTUIHBIX JaHHBIX MC-
HOJB3YIOTCSA MACCUBBI.

MaccuB — 3TO COBOKYIHOCTH (PUKCHUPOBAHHOTO KOJUYECTBA OJ-
HOTUIIHBIX 3JIEMEHTOB, KOTOPBLIM IIpucBoeHo o6imiee umsi. [Hoctynm K
OTACJILHOMY JJIEMEHTY MaccuBa OCYIIEeCTBJSAETCS 110 ero HoMmepy (UH-
NeKey).

HyMmepauus sjieMeHTOB MaccuBa B Python HauuHaerca c¢ HyJ4.

IIpu obpalrleHuu K dJeMEHTY MacCHBa UHJIEKC 3aIMChIBAIOT B KBa-
ApaTHBIX CKOOKaxX. ITO MOKeT OBbITb UHCJIO, UMsA IIepeMeHHOIl 1eJoro
Tuna uan apudMeTHUeCcKOe BBIpAXKeHHe, pe3ysbTaT KOTOPOro — Ile-
Joe YHUCTOo.

Ilepen wucmojp3oBaHHeM B [porpaMMe MACCHUB HeOOXOJUMO CO-
375aTh, B MPOTUBHOM cJydae obpallleHre K HeCcyIeCcTBYIOIleMy dJje-
MEHTY BBI3OBET OIIMOKY W aBapHUilHOe 3aBepIlleHHe MPOTrPaMMBbI.

3amoJHATh MaCCHB MOMKHO JuOO BBOAS 3HaueHHe KaKJOTo dJe-
MeHTa ¢ KJjaBMaTypbl, JuUO0 IIpHcBauBadg odJeMeHTaM HeKOTOopbIe
3HayeHus B nporpamMe. IIpu 3amosHeHWHM MAaCCHBa U BBIBOJE €ro
3JIEMEHTOB HA4 OJKPAH HCIIOJIb3YyeTcA IUKJ ¢ ITapaMeTpoM, KOTODBIA
U3MEHAETCS 0T MUHUMAJBHOIO A0 MAKCHMAJBHOTO 3HAUYEHUSA WHIeKCa.

IIpu peinenuu pasHoOOpa3HBLIX 3444, CBA3AHHBIX C 00paboTKOI
MacCHBOB, HCIOJbB3YVIOTCA TaKUe THUMNOBBIE AQJITOPUTMBI, KaK: CYMMHU-
poBaHue dJeMEeHTOB MaCCHBA; MOMCK 3JIeMeHTa C 3aJaHHBIMH CBOMCT-
BaMH; COPTHPOBKA MAacCCHBA.

s BbIUKMCJAEHUS CYMMBI 3JIEMEHTOB MAacCHBa HCIOJIb3yeTcs IIe-
peMeHHasi, B KOTOPOA HaKamupaeTcss cymMma. HauanbHoe 3HaudeHHe
2TOH TepeMeHHOUM pPAaBHO HYJIO.

ITpu momcuéTe 2JI6eMEHTOB, YIOBJIETBOPAIINNX YCJIOBHIO, HCIOJAb-
ayeTcsi mepeMeHHAas, KOTopas yBeJmuyuBaeTrcd Ha 1 KaKabBIH pas, Kor-
1a HaljeH HOBLIM HOAXONSIINMIEA ageMmeHT. Hadajabhoe 3HaueHme 3TOH
HepeMeHHOHM PaBHO HYJIIO.




O.D,HOMeprle MaccCuBbl LenbiX Yncen m

Bonpocbl U 3agaHuA

1. O6pAcHUTe pazHUIY MEKAY MHOHATHAMU «HHAEKC 3JIeMeHTa Mac-
cuBa» W «3HaAUYeHHUe DJIEMeHTa MaccHuBa».

2. Mo)xeT M MAaccHUB OOHOBPEMEHHO cCOaepXaTb I1LieJible W BeIllecT-
BeHHbIe 3HAYCHUS?

3. daa dero npegHasHaYeHbl MACCHBBI?
4. 3anumute B caeaywireM ¢opMare:
A[<uHOekc>] = <3HadeHue B3JIeMeHTa MacCuBa>

3HAYeHHUs 3JIeMeHTOB MACCHBOB, C(HPOPMHPOBAHHBIX CJIENYIOUINM
obpaszom:

a) for i in range(7): A[i] = 1
6) for i in range(7): A[i1] = 1
B) for i in range(7): A[i] = i * 1 - 4

r)y A={3, 4, -1, 5, 0, 10, -12]
x) for i in range (8):
if 1 % 2 == 0: A[i] =1 / 2
else: A[i1] = 0

5. Uto BBI MOJKeTe cKas3aTh O MaccuBe, CPOPMHUPOBAHHOM CJeAVIO-
mum obpasom?

a) for i in range(10): A[i}] = random.randint(-50, 50)
0) for i in range(20): A[i] = 1
B) for i in range(0, 5): A[i] =2 * 1 - 1

6. HeMy paBHa cyMMa a3JIeMeHTOB MaccuBa A[0] u A[5], cdhopmu-
POBAHHOrO cJaelyOINUM obpazom?

AAropuTMHYECKU# A3BIK Python
HO gnst 1 or 0 mo 9 for i in range(10):
A{i] =1 * i -5 Ali] =1 * 1 -5

KL




Fnaesa 2. AnropuTtMmu3saumsa M nporpaMmmMmuposaHve

7. 3BecTHBEI 3HAUEHUA 2IJeMEHTOB OOHOMEPHOI'o IIeJIOYMCJIIEHHOI'O
MaccHruBa A, COCTOALIIero n3 D 3JIeMeHTOB:
i 0 1 | 2 3 4
A[i] 4 1 1 -5 7 1 2

Yemy paBHO 3HaueHue A[A[4]]7?

8. Hemy paBHO cpejHee apu]pMeTHUYECKOe 3Ha4yeHHe 3JIeMeHTOB Mac-
cuBa A[3] U A[4], ch)OPMUPOBAHHOIO CJIEAYIOIHUM 00pasom?
AnropuTMHYECKHH A3BIK Python
HO gnst 1 oT 0 mo 9 for i in range(10):
ecan mod (1, 2)=0 if 1 % 2 == 0:
To A[i] := 1 / 2 Ali]l =1 / 2
made A[i] := (i + 1) / 2 else: A[i] = (i + 1) / 2
BCE
KII
L

9. Hafigure cymMMy 3HadeHuii ajiemMeHToB A[l] um A[4] mMaccusa,

10.

c(OpPMHUPOBAHHOI'O CJAEAVIOIIUM OOpazoM:

for i in range(6): A[i] = 1 * (1 + 1)

Maccur 3azmaH ciaeaymIuM obpasoM:
B=1[2,1,2,3,5,11).
Harinute 3HadYeHUe BLIpAXKEHUS

B[5] *B[4] -B[2] -B[3] *B[1!.

11. MaccuB 2 U3 JecATU dJIeMeHTOB c(HOPMHUDPOBAH CJEAVIOLMINM
obpasomM:
ANropuTMHMYECKHH A3BIK Python
HO ansa 1 or O mo 9 for i in range(10):
Afi] := 1 * 1 Ali] = 1 * 1
KL,




OAHOMeprIe MacCCuBbl LenbixX Yyncen

K manmnomy maccuBy Obl)I IIPUMEHEH CJIEAVIONINI aJTOPUTM:

AJropurMuYecKHil A3BIK Python
b := A[9] b = al9]
HI gna 1 or U mo 8 for i in range(9):
A[9 - 1] := A[8 - 1] A[9 - 1] = A[8 - i]
K1 |A[0] = Db
A[0] := Db

YeMy paBHO 3HAYEHHE CeIbMOI0o 3JjieMeHTa obOpaboTaHHOro Mac-
cusa?

12. MaccuB 2A U3 [OecATU 3JIeMeHTOB c(OPMHUPOBAH CJelyIOLIUM

obpaszom:
ANropuTMUYECKHI A3BIK Python
HY s i or 0 mo 9 for i in range(10):
Ali] := 11 - 1 Ali] =11 - 1
K1,

K mamnomy maccuBy OBLJI NPUMEHEH CJEAVIOIIUN aJiTOPUTM:

AaropuTMuyeckui A3bIK Python
HO nnsa 1 or O mo 8 for i in range (9):
Ali + 1):= A[1] A1 + 1] = A[i]

KII

Yemy paBHO cpefHee apH@MeTHUECKOe 3HAUEHUN 9JIeMeHTOB 00-
pabGoraHHOTO MaccuBa?

13. Onpenesaure, uyro OymeT BbIBEIEHO B pe3yJjbTaTe BBIIIOJIHEHUA
caeAyroleil MporpaMMbl:

a2 = (1, 7, 3, 6, 0, 10] 6) A = [0]*7
s = 0 for i in range(7):
for i in range(6): Bl = g & B
s =38 + ali] k =20
sr = s / 6 for i in range(7):
print('sr= "', sr) if A[i] > 10: k +=1

print('k= "', k)




FnaBa 2. AnroputMusaymsa u nporpammupoBsaHue

gya = [-1, 7, -3, -6 ,0, 1, 21 ry A=11, -7, 3, 6, 0, -10]

m=20 d =20
n =20 m = A[O0]
k =0 for i in range(l, 5):
for i in range(7): if m < afil:

if A[i] > 0: m += 1 d =1

if A[i] < 0: n +=1 m = A[i]

if A[i1] == 0: k += print('d="', d)
print('m=', m,'n=', n,'k=' ,k)

14. TIlpoananuaupyiiTe NIpPeACTABJeHHBINH B (opMe 6JIOK-CXeMBI AaJro-
PUTM ¥ YK&)KHUTe Pe3yJIbTAT ero BBIIIOJHEHWA IPH 3aJaHHOM BXOJM-
HOM [OTOKe AaHHbIX: -5, 3, 1, -4, -3, 2, 5, -1, -7, 4.

CITHCOK ZaHHBIX

A[0...9), i — nexnre
|

—< i=0,9 ]

y:=0;2:=0
I

—< =09 >

<A[i]> HeT
A8

z:=z+Al[i] yi=y+Ali}
1 |

1
{ Koneny )
“___ 00

S




OpHomMepHbie MacCUBbI LenbixXx Yynucen m

15.

a)

6)

)

e)

16.

SanUIINUTe COOTBETCTBYIOIIYIO IPOrpaMMy HA A3bIKEe IPOrpaMMu-
poBasus Python.

VYeraHoBUTE COOTBETCTBHE MEMJY B3anNMCAaHHBIMH Ha  A3BIKEe
Python ¢parmeHramMu nporpamMm o0paboTKM OJHOMEPHOTO Mac-
crMBa M pe3yJbTaTaMKU WX pPabOTHI.

y =0 1. IlpousBemeHue HeHYJIEBBIX 3JJie-
for i in range(10): MEHTOB MaCCHBAa
if A[i] == 0O: 2. 3uadeHUe HauOOJBIDEro dJie-
y += 1 MeHTa MacCHBa
s =0 3. CyMmMma BcexX 3JeMeHTOB MAacCCH-
for i in range(l5): Ba C YETHBIMH HOMepamMu
if A[i] % 2 == 0: 4. Howmep (MHAEKC) MUHUMAJILHOTO
s += ali] 3JieMeHTa MaccuBa
n =20 5. KoanuecTBO Bcex dJjeMeHTOB
for i in range(l, 10): MaccuBa, 3HaYeHHe KOTOPBIX
if A[i] < aln]: KpaTHO 5
n =i 6. KoiauuyecTBO HeHYJEBBIX 3Jie-
kK = 0 MEHTOB MAaCCHBAa
for i in range(100):
if A{i] % 5 == 0:
k +=1
m = al[0]
for i in range (1, 10):
if A[(i] > m:
m = A[i]
z =1

for i in range(10):
if A[i] <> O
z *= A[1]

B maccuBe Dat XpaHATCS AAHHBIE HN3MEPEeHUNA CpegHeCYTOUYHOH
TeMIIepaTypbl 3a Heaeldio B rpaaycax (Dat[1] —— pmaHHBIEe 3a IIO-
HeJeJILHUK, Dat[2] — pmaHHLIe 3a BTOPHUK ©u T. A.). Onpene-
JuTe, 4TO OYAeT BEIBEIEHO B pe3yiabTaTe paboThl IPOTrPAMMBI,
3aIHUCAHHONM Ha AJTOPUTMHUYECKOM s3bIKe. 3alUuIlnuTe 3Ty IMIPO-

rpaMMy Ha fA3bIKe Python.




Fhasa 2. AnroputMn3auua U nporpaMMupoBaHue

17.

18.

19.

ANTOPUTMHUUECKUN A3BIK:

anr
HaY
uenrad Dat[1..7]
uen m, k

Datf[1l] = 12; Dat([2] = 14;
Dat[3] = 13; Dat[4] = 15;
Dat[5] = 15; Datf[6] = 12;
Dat[7] = 16

m := O

HU onsgs kK or 1 mo 7
ecnu Dat[k] > 14 7o
m :=m + 1
BCe
KL
BRIBOO Tl
KOH

Hanuniure InporpaMmy, KoTOopada BBIUHCIAAET CPEIHIOI TeMIlepa-
TYPYy BO3Ayxa 3a HeAeal ¢ TOYHOCTBIO OO [ABYX 3HAKOB IIOCJE
3amnsaToOn. I/ICXO,Z[HI:IG JaHHble BBOAATCA C KJaaBUaATyPLI.

IIpuMep BXOIHBIX JAHHBIX IIpuMep BBIXOOHBIX MAHHBIX
BeenuTe TeMINepaTypy: CpenHasa TemhoepaTypa 3a
[loHeOeabHWK 12 Hememo: 14,71
BropHuxk 10
Cpena 16

Yersepr 18
MaTHuua 17
CyBbora 16
BockpeceHve 14

lIaH MaCCHUB M3 JeCATH IeJIbIX YHCeJI. Hanumrurte noporpaMmy
HO}IC‘IéTa KoJinuecTBa JJIeMeHTOB 3TOro MacCuBa, NMEeIUX
MaKCcHUMaJIbHOEe 3HadueHue.

B kunacce 20 y4yeHMKOB IIHCAJXA JAUKTAHT IO PYCCKOMY HA3BIKY.
Hanummure nporpaMmy, OOACUYMTBHIBAIONIYIO KOJIHYECTBO JBOEK,
TPOEK, UETBEPOK M TSTEPOK, TMOJYYEHHBIX 3a AHUKTAHT.




OAHOMeprIe MacCuBbI LesnbiX 4yncen

20.

21.

22,

O0bsaBjen HaAO0OpP B MIKOJILHYIO 6acKerfoabHYI0O KoMaHAy. Masec-
TeH POCT KaKIoro m3 N YUYeHUKOB, JKeJAalIUX II0NacTb B 3Ty
komangy. CocraBbTe ajJroOpuUTM IIOACYETA KOJUUECTBa IIPEeTEeH/eH-
TOB, HMMEIOIUX IINaHC I[IOI4acTh B KOMAaHAy, €cJH pOCT HUTPOKa
KOMAaHAbl IoJI:KeH ObIThb He MeHee 170 cm. 3anuinuTe Iporpam-
My Ha s3biKe Python. CumrafiTe poct mpeTeHAeHTa B KOMAaHAY
caydyailubIM uncaom 3 guamazoHa or 150 mo 200 cm, a uwucio
npeteHaenToB N = 50.

B mesounciaeHHBIX MaccuBax A W B cojeprKaTcda MJNHBI KaTeTOB
IeCATH NPSAMOYTOJbHBIX TPEYTOJABHUKOB (A [1] — [AJWHA IIepBO-
ro Karera, B[1] — OJAMHA BTOPOTO KaTeTa 1-TO TPEyroJibHUKA).
HafiguTe TpeyronbHUK ¢ HauboJdbIled ILICIaAbio. BrniBenute ero
HOMep, OJHUHBI KATeTOB H ILIOIajb. llpegycmoTrpure ciydan,
KOrja TAaKUX TPeyroJbHUKOB HECKOJLKO.

3aHecuTe HHMOPMAIIUMIO O JeCSTH eBpPOIeHCcKMX CcTpaHaxX B TpH
MmaccuBa: Name (HasBaHue cTpaH), K (YMCIeHHOCTb HAcCejJeHUusd),
S (mromiagbk cCTpaHBI). BbIBeguTe Ha3BaHMA CTpaH B MHOOpAAKe
BoépaCTaHnﬂ OJOTHOCTH KX HaceJeHMs.

MpoeepoyHaa pabora N2 6

. lad oZHOMEpHBIA MAaCCHB A H3 HIECTU IJEMEHTOB:

~125 200 | 10 5T 13 | 10

1) Kak MO’KHO CO3JaTh 9TOT MACCWUB B IporpaMMe, 3allUCaHHON
Ha sizeike Python?

2) Yemy paBHO 3HaueHHUe DJIeMEHTA MacCUBa ¢ WHAeKcom 47

3) Yemy paBHO 3HaudeHMe dJeMeHTa MaccHuBa A[A[ 3] 1?

. [IporpamMa obpabaTbiBaeT ONHOMEPHBIH IeJOYHCIeHHBLIM MaCCUB
Dat:

617 8 9

(o8]
WF
w
<

i 01'2J

00

Dat[i] | © 80 9( 10! 0 40 40 70 80 90

3anonHuTe B TeTpall TPACCHPOBOYHYIO T'd6JII/II_Iy 1 oupeaejurTe,
Karye 4pucja GYJIYT BbIB€IE€HDBI B pe3yJbTaTe BBINIOJIHEHUA CJaeny-
IIero (l)pal"MeHTa IIporpaMMLI.
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k=1 K m i dat[i] < m
m = Dat [k]

for i in range(10): . !
if Dat[i] < m:

m = Dat[i]

k =1
print ('m=', m)
print('k="', k)

. IIporpamMucty 6bLIO IOPYUYEeHO HANMHUCATh IPOrpaMMy Haxomie-

HHS CYMMBI OTPUIATENBLHBIX 9JIEMEHTOB OJHOMEDHOIO IIeJI04YH-
cJeHHOro wMaccuBa. Ilporpammuct paspaboTan OporpamMmy, HO
JOmycTUNI B Hell oany ommbry. Tekcr mporpaMMbl ¢ OHIMOKOI
TpeACTaBJeH HUXe:

for i in range(8):
Ali] = int(input())
s = 0;
for i in range(8):
if A[i] < O:
s = s + A[l];
print(s)

KakuMm oka)keTcsi OTBET II0OCJie BBIIOJHEHWUA 3TOH IIPOrpPaMMBI,
€CJIM B KadyecTBe 3JIEMEHTOB MaccuBa OyAyT BBeJleHBl UHCJIa

= 2% Bn Oz O <k =2 Ba =47

Kax wucmpasuTh OporpaMMmy, 4YTOOBl OHA pelllajla IIOCTABJIEHHYIO
mepes TpPOTPAMMUCTOM 3ajavuy?

§ 2.2
3anucb BCNOMOraTtenbHbIX anropuTtMoB
Ha a3bike Python

Knroueewvle cnosa:
noAmnporpaMma
npoueaypa

byHKOUA
peKypcuBHaA (QyHKIUA




3anucb BCrnomMoraTtesnibHbiX anroputMoB Ha s3bike Python

3anuch BCIOMOTaTeJbHBIX AJTOPUTMOB B S3BIKAX TPOrPaMMEDO-
BAHUA OCYINECTBJSETCA ¢ IOMOIIBIO MOATIPOTPaAMM.

B Python pasaumuaror gBa BHAA IIOAIPOrpPaMM: IIPOLEAYPHI U
(pyHKRIIHH.

2.2.1. Mpoueaypsl

ITpouenypa — »oTO noamporpamma, BBINOJHAIONIAA HEKOTOPLIE
JleficTBUA; OHAa MOXKeT HMeTh IIPOM3BOJIBHOE KOJUYECTBO BXOTHBIX
nmapaMeTpos.

Onunucanue mpoIleXypbl MMeeT BUI:

def <ums npouenypsr> () :
<OoTnepaToOps>

IIpouenypa Hauunaerca co cay:xebHoro cmnosa def (oT aHrIJ.
define — onpenenurs). Tlocisie aToro s3amuceIBaeTCA UMA IPOHENyPbI,
CKOOKM U JBOETOUYNE.

Oueparopbl, KOTOPbIe BXOAAT B TEJAO UPOIENAYyPbl, 3aNHUCLIBAIOTCA
¢ orctymoM. TaK MBI IIOKas3blBaeM, Kakune KOMAHIBI BXOAST B MPO-
neaypy.

Hia Ttoro uTobbl mpollefypa 3apadoraja, eé HeoOXOAMMO BBI3BAThL
M0 WMEHW; TMPUUYEM TAKHUX BBIZOBOB MOKET ObITh CKOJIBKO YI'OJIHO.

ITponeaypa poJgskHa OBITE omnpezeseHa K MOMEHTY €€ BBI3OBA,
T. e. JOJYKHA OBITh BBINOJIHEeHa KomaHaa def, koropasa co3maér o0b-
eKT-HpolleAypy B namaTh. Ecau npoiieaypa BbI3bIBAETCS M3 OCHOBHOM
OpOrpaMMBbI, TO HYKHO IIOMECTHUTH OIpejesieHMe NPOUeAyphl paHbIIe
TOYKU €€ BBI3OBA.

Hpumep. Ilpenmnono:kKum, 4TO TpedyeTcs BLIBECTH HUeTbIPe CTPOKH,
KayKkIasd M3 KOTOPbIX COCTOUT U3 cemu eamuHuil. s sToro co3maaum
IpoIeaypy, KOTOpas BBIIMOJHAET BBIBOA OJHOH CTPOKM U3 CeMU eIu-
HUII, U BLIBOBEM e€ ueThIpe paaa.

def digit():
print (1111111)

print ('UYeTHpe CTPOKM K3 CeMM eIMHMIL')
digit ()
digit ()
digit ()
digit ()

Hpeamomoxxum, UuTO TpedyeTcss BBLIBECTU UYeThIpe CTPOKHU, COCTO-
Allle uU3 CeMH, BOCBMU, HOEeBATH N HOeCATH eANHUI] COOTBETCTBEHHO.

O
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Jna sroro co3gaguM OpOIEAYPY € NapaMeTpoOM, OIpelelsloluM [IJIK-
HY CTPOKMH.
YT10o6bl BLIBECTH eAMHHILY I Pasd BOCIOJb3yeMCH KOMAHIOM:

print('l' * n)

YT106BbI UCIIONL30BATH 3TY KOMAHAY B IpolleLype, VKaKeM B CKOO-
Kax IepeMeHHyIO (HapaMeTrp), 3HaUeHHe KOTOpOM H OyaeT OnpegelsTh
JJIUHY CTPOKH.

def digit(n):
print('1l"' * n)
Yro0bl BBIBECTHU CTPOKY TpebyeMoil MJIWHBI, HYXXHO BbI3BATL NPO-
neaypy, vKasas B CKOOKax sHaueHHMe IlapamMeTrpa n, T. €. KOJHYECTBO

CHMBOJIOB 1

def digit (n):
print('l' * n)

digit(7) #zmBommuT 7 emmemu: 1111111

digit (8) #eeBommr 8 emumumu: 11111111

digit (9) #BuoBozuT 9 exmmuHmy: 111111111
(

digit (10) #ewmomur 10 emwnuir: 1111111111

Tlpoumeaypa MOMKeT 3aBHCETh OT HECKOJLKHX IapamerpoB. [laBaiiTe
HEMHOTO YJYUIIUM OPOLeAYpPy digit (): caejraeM TakK, 4TOOBI MOXKHO
ObLJIO U3MEHATH He TOJbKO AJUHY CTPOKU, HO U HUMPHI, N3 KOTOPBIX
oHa crpontes. g aToro noGaBUM B HPOIEfypy €Ilé ONUH IapameTp,
KOTOpBIH Ha30BéM d:

def digit(d, n):
print(d * n)

OfOosHaueHue MepeMeHHbIX, 3HAUEHUS KOTOPHIX MBI BBOAUM € KJa-
BUATYPbI, He 00A3aTEeJbHO HOJIPKHO COBIaJaTh ¢ oDO3HayeHHeM Ilapa-
MeTpoB Tpoleaypbl. Mbl mMoram Obl Ha3BaTh HUX JOOBIMU JDYTMMH
UMeHaM¥, HalpHuMep:

def digit(d, n):
print(d * n)
x=(input ('Beeaute umdppy:'))
y=int (input ('BBennTe HOJIMHY CTPOKM:'))

digit(x, vy)
Ilepemennble d M 1 — 2TO JIOKaJbHBIE IIePEeMEHHBIE;, OHH OIIpe-
neJIeHBl W HMCHOJIb3YIOTCSA TOJBKO BHYTPM npoleaypbl digit (). O6-

pamaTbCcA K HUM BHe 3TOH mpollegyphbl Hesub3sg. Kak ToJBKO pabora
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npolenypbl Oyaer 3aKoHYeHa, Bce €€ JIOKAJbHbIe IepeMeHHble yna-
JAATCSA U3 HAaMATH.

B Tex cayuadx, KOrga 3HaUYeHHEe [I€ePeMEHHOI, MOJI)ydeHHOe B IIOA-
mporpaMme, IOJXKHO ObIThH MCIIOJB30BAHO B OCHOBHOM IIporpamMme, 39Ty
IepeMeHHYyI0 cleayeT oO0bABHUTL KaK TIJ100aJbHYIO.

IIpumep. Hamuinem npoueaypy AJAsd HaXOXKIeHUsS HAUOOIBLIIETO
o0LIero AeJIMTeJIsi ABYX 4YucesJ ¢ moMmoIlibio anropurtmva Eexawmpa. WHe-
HOJBb3YEeM €€ AJIA HAXOMIeHUs HaubOJILIIero oO0Iero AeJIUTesd CcJe-
aAyommx mectu uucea: 16, 32, 40, 64, 80 u 128,

def nod (a, b): IIpoueaypa
global x :
while a != Db:
if a > b:
a=a-2>
else:
b =Db - a
_____ R e e N e S e
m = [le, 32, 40, 64, 80, 128] OcHoBHAsA IIPOrpaMMma
x = m[0]
for i in range(l, ©):
y = m{i]
nod(x, V) Bri3oB mpoileaypsbl
print ('HOI=", x) :
N3meHnTe nporpammy Tak, 4ToObl ¢ €€ MOMOWBID MOXHO ObiNno HanTw: Q
a) Hanbonbwnin 0BLWMIA OeNUTeNb cheaylwmx natn yYucen: 12, 24, 30,

48 n 51;
6) Hanbonblwnin OOLWNA AENUTENL NPOU3BONbHLIX OECATWU LefibIX  OBY3-
Ha4YHbiX YKMCEen.

2.2.2. dyHKkunn

DyHKUUA -— 9TO I[MOAIPOrpaMMa, UMEIOHIas eJUHCTBEHHBIN pe-
3yJIbTAT, 34NHCHIBaeMbI B Adeliky namaTH. B otimume oT mpole- 0
AYPBI, (PYHKINUS He TOJbKO BBIIIOJHAET KaKHe-TO KOMAaH/Jbl, HO H
BO3BpAIllaeT pea3yJbTaT B BHU/le YMCJIA, CIMBOJBLHON CTPOKH HIH AD.

Onucanuve GYHKIUM NMeeT BUL:

def <umga dyrxumm> () :
<onepaToper’>
return <pe3ynpTaT>
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DyHKIUA HaYWHaeTcs co cayxkebuoro cioBa def. Ilocie artoro
3anuchlBaeTesa UMs (PYHKINN, CKOOKH u aBoertoume. OmnepaTopsl, KO-
TOpblE BXOZAT B Teso (PYHKIMU, 3anucbiBaioTca ¢ orTctynoMm. Ilocuae
omepatopa return 3anucbIBAETCA pPe3yJIbTaT, KOTOPBLIH Bo3BpallaeT
PYyHKIUA.

B asmike Python ectp BeTpoenHaa (MyHKIUA max (), BBIUUCIAIO-
masg MaKcHUMaJibHOe 3HaueHMe M3 HeCKOJBKUX apryMeHTOB.

Hpumep. 3anuniem QYHKIINI0O, KOTOpPas BO3BpalllaeT 3HaueHHe Ha-
uOOJIBIIIETO M3 OBYX IIeJIBIX YHCeJI.

def max(a, Db):
if a > b:
m = a
else:
m = Db
return m

Pesyaprar (pyHKIIMEM MOMKHO cpa3dy BbIBeCTM Ha BKpaH:
print (max (6, 3))

Takyxke Mbl MOXKeM IIPHCBOUTH peadyJsbraT paborbl QyHKOUMN JIO00H
ra00agbHOR MmepeMeHHOI: X = max (6, 8). OaHa QYHKIIUSA MOXKeT
BbI3bIBATh APYIVIO.

IIpumep. HamuuieMm mporpaMMy HaXOXKJAeHHUS MAaKCHMAaJBHOI'O M3
YeThIPEX MeJbIX YHCEeJ, HUCIOJB3YIIIYID (OYHRIHUIO NOOHCKAa MaKCH-
MaJbHOTO M3 ABYX YHUCEJ:

def max(a, b):

if a > b:
m = a
else:
m = b

return m
a, b, ¢, d = map(int, input().split())
f = max(max(a, b)), max(c, d))
print ('f=', f)

M3ameHnTe nporpamMmy Tak, 4Tobbl C €€ NOMOULLKD MOXHO ObiN0 HANTK
a) MakcumanbHoe un3 uucen a, b, c;

6) MmakcumansHoe mn3 ducen b, ¢, d,

B) MUHUMANbHOE U3 YETbIPEX YUCEen;

r) Ppa3HOCTb MAKCUMafnbHOrO U MWHUMAaNbLHOTO K3 4H4eThiPEex 4ucen.
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IIpumep. B suBape Carrte momapuau napy HOBOPOMKIEHHBIX KPOJIH-
KoB. Yepes aBa MecsAlla OHH Oajd IMEPBBIA [PUIJION — HOBYIO Mapy
KPOJHMKOB, a 3aTeM JaBajid [PHUILJIOJ II0 Tape KPOJUKOB KaKIbIHd
Mecan. Kaxkaaa HoBad IIapa TaKJsKke [TaéT 1epBbli npuiwiof (mapy
KPOJIMNKOB) Yepes ABa Mecsila, a 3aTeM — II0 Hape KPOJHUKOB KaKJbli
Mecan. CKoapko map Kpoamkos Oymer y Camuu B gexabpe?

CocTaBUM MaTeMaTHUYECKYI0 Moaedab dTou 3agauu. ObozHaumM
gepes f(n) KoJMUYeCTBO map KPOJWKOB B Mecsilie ¢ HomepoMm n. Ilo
yemosurw 3amaun, f(1) = 1, f(2) = 1, f(3) = 2. W3 aByx map, ume-
IOIUXCS B MapTe, AaTh IPUILIOL B alpeje CMOXXeT TOJBKO OJHAa:
f(4) = 3. U3 map, uMeIuXCcsa B alpese, JaThb NMPUILJIOL B Mae CMO-
I'yT TOJBKO TIapbl, PoauBIInecss B Maprte u panee: f(5) = f(4) + f(3) =
3 + 2 = 5. B ob6mem cayugae: f(n) = f(n — 1) + f(n — 2), n =2 3.

Yucna 1, 1, 2, 3, 5, 8, ... 00pa3yioT TaK Ha3bIBaeMyIO IOCJIEIO0-
BaTeJbHoCcTh PuboHAUUN, HA3BAHHYK) B YeCTb UTAJBAHCKOTO MaTeMma-
THKAa, BIEPBbIe PEIUBIIEr0 COOTBETCTBYIOUIYIO 3ajauy eIe B Hadaje
XIIT Beka.

OdopmMum B Bujge (GYHKIUYM BBIUHCIEHNE YeHa II0CJeJoBaTeJb-
vHocTu DPuboHauuu.

def f(n):
ifn==1o0rn== 2:
rez = 1
else: rez = f(n - 1) + £(n = 2)

return rez

IMonyuyenHast GyHKIMSA — PeKYPCHUBHAA; B Hell peall3oBaH CIIOCOD
BBLIUNCIEHUA OUepeNHOTO 3HaueHUs (PYHKIIMMA UYepe3 BBIUUCJIEHUE €€
NpPeJIIecCTBYIONINX 3HAYEHUH.

Hannwunte nporpammy, BbIHUCAAOWYIO W BeiBogAWwyo 10 nepBbix 4qne-
HOB nocnepoBaTtensHocTn PudoHauun.

CAMOE IJ1ABHOE

3anuch BCIOOMOIaTeJbHBIX aJIFTOPUTMOB B A3bIKAX NPOTPAMMUPO-
BAHHSA OCYIIEecTBJIAETCHA ¢ HOMOLIbio moamporpamm. B Python pasau-
4aT [BA BHUIA HOANPOrpaMM: IIPOIIeAYPhl U (PYHKIIHUU.

IIponeaypa — 9TO TOANpPOrpaMMAa, BBINOJHAKIAA HEKOTOPLIE
JeficTBUA, OHa MOYKeT HMETh HPOU3BOJIbHOE KOJIWYEeCTBO BXOLHBLIX IIa-
pamerpos. Ilpomenypa He Bo3BpalllaeT pPe3yJbTaT, KOTOPHIIA MOXKHO
IPUCBOUTH II€pPEeMeHHOM, a ToJbKO obpabaTbiBaeT BXOAHBIE [NaHHLIE,

O
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B nmpomeaypy MOTyT ObIThb NepefaHbl IJIoOaJibHble IepeMeHHble, KOTO-
pole oHa oOpabaTbiBaeT, M3MeHseET.

B oranume or mpoieaypbl, PYHKIINA He TOJBKO BBINOJHAET Ka-
KHe-TO KOMAaHAbl, HO W BO3BpamlaeT pe3yJabTaT B BUAe 4YUCJA, CHUM-
BOJILHOUW CTPOKU HJIH AP.

Bri3oB (PYHKIIMM MOYKHO HUCIIOJIB30BaTh B apU()MeTHUYECKUX BBI-
pasKeHuAX U YCJIOBUAX TaK ’Ke, KaK U I[IepeMeHHYI0 TOT0 THIIA, KO-
TOPBIA BO3Bpalaer GyHKIUA. B Teje a1000H moanporpaMMbl MOXKHO
BBI3BIBAThL Apyrue QYHKIUW U mporedypbl. PexypcuBHaa ¢GyHKIUA —
3T0 (PYHKIMA, KOTOpas BBI3LIBAeT caMa cebsd, HaOpAMYIO HUJIH Uepes

Ipyrue MpoueaAypbl U (DYHKIIHNH,

Bonpocskl  3agaHuq
1. InA yero UCHOJB3YVIOTCS MOATIPOTrPaMMBI?
2. Ham TexcT mpolledyphl Ha s3bIike Python:

def f(n):
ifn > 1: £(n // 2)
print ("**")

OmnpegesuTe, CKOJBKO 3BE3J0YEeK OyIeT BBIBEJEHO B pel3yabTaTe
BbI3OBA f (7). Beiuucnenuss purcupyite B Tadbiuiie:

T T T ™ T

n i i 2 3 4 5 6 7.
Sl (S N ol \ ]
£ (n) | . '

3. Hanmuinure npolleAypy ¢ napamerpaMu n (Iejoe UYHUCIO) U a
(cuMBOJI), KOTOpas BBLIBOAUT Ha JKPAH n CTPOK, Ka)Jgad U3 KO-
TOPBIX CONEPIKHUT I CHMBOJIOB 4.

4. Hanuinure mnpolefypy ¢ mapamMerpaMu w (mIupuHa), h (BbicoTa),
a (cuMBOJ), KOTOpas BBIBOAWUT Ha 3KPaH «IDPAMOYTOJIbHHUK» H3
CHMBOJIOB a, IIUPHHA KOTOPOTO paBHA w, a BbIcoTa — h.

5. B 4éMm OCHOBHOe pasjuudue npoueayp v GyHKIIUi?

6. Hanuinnre ¢GyHKIUo KDN (), KOoTOpasd BBIUMUCIASAET KOJHUYECTBO
nudp BBOAUMOTO HeJIOTO YHCJIA.

7. Hanmumure ¢yHKnuio KBDN (), KoTopasa BBIYHCAAET KOJHUUYECTBO
nudp B ABOUYHON 3alKUCU BBOAMMOTO JeCATHUYHOI'O UHCJA.




8.

10.

11.

12.

13.

14.

Hanuimmure mnporpaMMy  BBIYKCJEHUS HAWUMEHBIIEro o0miero
KpaTHOTO CJeAyIOIIHX dYeTbIpéx uwmcen: 36, 54, 18 u 15. HUec-
MOJBL3YIATEe IIPOIEAYPY BBIYHCJAeHUA HAMUOOJBLINIETo obIlero mesu-
TeJas ABYX UYHCEJ.

. Hanumiure IIporpaMmMy IIepeCTaHOBKH 3HAUYEeHWH ImepeMeHHBbIX

a, b, ¢ B mopsAgKe Bo3pacTaHUs, T. €. TakK, 4TOOBI a < b < c,
UcnoabayiiTe QYHKINIO swap ().
HNexonuple naHHBIE BBOAATCHA C KJIaBUATYPHI.

=S e — r —— =

Tlpumep BXOAHBIX JTAHHBIX IIpumep BBHIXOAHBIX TAHHBIX
12 3 il 2 .3
21 3 iy 28
8] e 2 s B2 =
2 8 1 il Z 8

Bugousmenunre mporpamMmy COPTHPOBKHM MaccuBa BBIOOPOM Tak,
uyTo0bl B HeH HCIIOJIB30BAJIACH HPOIEAypa BBIOOpPA HAMOOIBIIETO
3JeMeHTa MacCHUBa.

Hanwuinmure mporpaMmy BBIYMCJIEHUA BBIpa’KeHUS
s =1 + 2! + 3! +..+ n!

3aeck n! — daxtopuan uucaa n. n!l =12 - ...-(n — 1)+ n.
Hcnonbayiite GyHKIINIO BBIUHUCIEHNA (PaKTOpHATA.

Hanumure OporpaMMy BBIYMC/ACHHS BLIPaXKCHUSA
s = x% + x5 + x7,

rge x U n BBOZATCA ¢ KJaBuaTypbi. Mcmonb3yiTe moznporpaMmy
BBIYUCJIEHUs CTeleHU.

Hanummnre (GpyHKINIO, BBRIYHUCIAIOIIYIO AJMHY OTpe3Ka TO KOOp-
IUHATAM €I'0 KOHIIOB. HamOuIluTe NpOorpaMMy, BBIUYHCIAIOIIYIO
mepuMeTp TPeyroJbHHKA [0 KOOPAMHATAM €eTro BEePUINH € IIOMO-
HIbIO ATOM (DYHKIUHU.

Hamuimnre GyHKINIO, BBUMCJASOINYI0 IJI0IIagb TPeyroJbHHKA
[0 ILEeJOUYMCAeHHBIM KoOopAmHaTam ero BepirnH. Hanumwre mnpo-
rpaMMy BBIUUCJEHUA IIJOI[aJH UYeTHIPEXYIOJbHUKA II0 KOOpAM-
HaTaM ero BepIINH C IMOMOIILI0 3TOH (QYHKIHH.
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