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1. IEJIb 1 3AJAYM OCBOEHM A AN CHUIIIIMHBI
Henbto m3yueHus aucuMiuiuHel «lIporpamMMupoBaHye Ha S3bIKaX BBICOKOTO YPOBHSI»
ABJISICTCS O3HAKOMJIEHUE y4alllUXCsl C OCHOBAaMHM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH,
TEHACHIMSIMA HMX Pa3BUTHA, MOJyYCHHE YCTOMUYMBBIX HABBIKOB CaMOCTOSITEIBHON pabOTHI Ha
IEPCOHATBHOM KOMIIBIOTEPE C IPUMEHEHHUEM COBPEMEHHBIX IPOrpaMMHBIX CPEICTB s
NOJy4YeHUsl, XpaHeHUuss u 00paboTku uWHPOpPMALMK, a TaKXKe [OJyYeHHE HaBBIKOB
CaMOCTOSITEJIbHOTO OCBOEHHSI HOBBIX ITPOIPAaMMHBIX CPEZCTB.
B cooTBeTcTBUM € yKa3aHHOW LI€JIbIO IIPU U3YYEHUHU AUCLHUIUIMHBI «[IporpamMmupoBanue
Ha S3bIKaxX BBICOKOI'O YPOBHS» CTaBSTCA CIEAYIOLINE 3aJauu:
—JaTh o0IIue XapaKTEPUCTHKH IPOLECCOB cOopa, mepenauu, oOpabOTKH M HAKOIUICHUS
uHpOpMaLnu;
—I03HAaKOMMTb C OCHOBaMH KOJUPOBAHUS U CXKaTHUs UHPOPMALINY;
—JaTh  CBEIEHUS O TEXHWYECKMX U IMPOTrPaMMHBIX CpPEACTBAaX  pean3aluyu
MH(POPMALIMOHHBIX POLIECCOB;
—03HaKOMMTbH C COBPEMEHHBIMU ONEPALIMOHHBIMU CUCTEMaMU U 000JI0YKaMU;
—JaTh IPUHLUUIBl OpraHu3allud, CTPYKTYpPbl CPEICTB CUCTEM MYJIbTHUMEAHA W
KOMITbIOTEPHOH rpaduku;
—IPUBUTH HABBIKK PabOTHI Ha coBpeMeHHOM [IK.

2. HAUMEHOBAHUE MPAKTUYECKHUX 3AHSATHUI

JlabopaTopHas padora 1.BBenenue B sisbik Python. Llesiounciiennas apudpmeruxa.
Tunel JaHHBIX

Llenv padomoi:

W3yunth 0COOCHHOCTH M 00JIaCTH MPUMEHEHUS si3bika Python, HayunThcsi ycraHaBIMBaTh
MHTEPIPETaTop S3bIKa U MHTEIPUPOBAHHYIO cpelly pa3paboTku.M3yunts uaTepdeiic u padboty ¢
unrepnperatopom u IDLE. U3yunTh cnocoObl 3amaHus 3HAYEHUW TMEPEMEHHBIX W 3aJaHus
(M3MEHEHUs) UX TUIIOB.

Teopernyeckas 4acThb.

Python — coBpemeHHBIII O0BEKTHO-OPHEHTHPOBAHHBIH SI3bIK  MIPOrPAMMHPOBAHHS,
UMEIOIMI MHTEPIIPETATOPBI ISl BCEX paclpOCTPAHEHHBIX MIaT(HopM. SI3bIK MporpaMMHUpOBaHUs
[Tuton pa3pabarbiBaeTcs uyTh Oosiee 20 ner. B HacTosiiee BpeMs paclipOCTPaHEHbI JBE BEPCUU
A3bIKa — BTOpast U OoseeakTyanbHas 3 Bepcus. [InToH Bepcuu 2 He pa3BUBAETCS, HO JI0 CHUX 11OP
IIMPOKO HCIIONB3YETCS, IMOCKOJIBKY OOJBIIOE KOJWYECTBO IMPOTPAMMHOTO OOecreueHusl W
6ubnmuoTek pa3paboTaHO WMEHHO [UIS 3TOM BEpCUM s3bIKAa. MEXIy BEpCHUSIMH €CThb PAL
CHHTAKCHUYCCKUX OT.]'H/I‘-II/IfI, MPUBOAAIINX K HCCOBMECCTUMOCTH MCXOOHOI'O KOAa HpPIJ'IO)K@HHfI, B
TOM YHCJI€ B CUHTaKCHCE KOMaHJ BBOJa-BbIBOJIA, HO B IIEJIOM OHHM OYEHb MOXO0XH. MbI Oyzer
UCTIOJIF30BaTh IMEHHO BEPCHUIO 3, Kak 00Jee COBPEMEHHYIO U aKTyalbHYIO.

Python — COBPEMEHHBIH YHUBEPCAIbHBIN UHTEPIPETHPYEMBIN A3BIK
nporpammupoBanus. Ero nocronHcTsa:
1. KpoccrnargopmeHHOCTh U O€CIIaTHOCTD.
2. [IpocToii cuHTakcuc M OoraTble BO3MOXKHOCTH TO3BOJISIOT 3allMCBIBATh MPOTPAMMBI
OYCHBb KpPAaTKO, HO B TO K€ BPEMs ITOHATHO.
3. [Io mnpocrtoTe ocBoeHUS S3bIK CpaBHUM C OeiicukoM, HO Kyna Oonee Oorar
BO3MOXHOCTSIMM U 3HAUUTENILHO 00JIe€ COBPEMEHEH.
4, boratas cramgaptHas OuOIMOTEKa, BO3MOXKHOCTH pa3pabOTKA MPOMBIIUICHHBIX

npuinoxeHui (s padbotel ¢ cetbio, GUI, 6a3amu faHHBIX U T.11.)
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S. OrpoMHO€ KOJIMYECTBO CTOPOHHHUX OMOIMOTEK /sl peIIeHUs MPAaKTUYECKU JTI0ObIX 3a1a4
B 1100011 TpeIMEeTHOM 001acTH.

B Hacrosimiee BpeMs 361K aKTUBHO HAaOMpaeT MOIMYJSPHOCTh KaK YHHUBEPCAIBHBINA S3BIK
IporpaMMHUpPOBaHUs. BONIBIIMHCTBO MEXBY30BCKHUX OJMMITHA 1O MHPOPMATUKE MPEIIaraiT K
ucnonb3oBanuio 36k Python. C 2015 rona B Texcrax 3agad EI'D nmpumMepsl mpUBOASTCS TaKKe
Ha 3TOM s3bIke. brmaromapsi OOJBIIOMY KOJIMYECTBY T'OTOBBIX OMONMOTEK U (PpeiiMBOPKOB,
HOSIBHJIACH BO3MOXKHOCTB MPUMEHsATh PYthon kak [uist Hay4dHBIX BBIMHCIICHUH, paboTel ¢ BigData,
HEUpPOCETSMH, TaK U JJIsl CACTEMHOI'0 aJIMHHUCTpUpOBaHus 1 gaxe st Web-pazpaboTku.

Ilepemennvie 6 Python
[lepemennas — 3T0 mpocTeiillias UMEHOBaHHAsl CTPYKTypa JaHHBIX, B KOTOPOH MOXET
OBITH COXPAHEH MPOMEKYTOUHBIM UM KOHEUHBIH pe3yabTaT padoThl IPOTrPaMMBbI.

[Tepemennyo B Python co3mate O4eHb MPOCTO — HYKHO MPHUCBOUTH HEKOTOPOMY
UIeHTU()UKATOPY 3HAUCHHE TIPH MOMOIIM OTIePaTopa MPUCBAUBAHUS «=).
ITPUMEP
a = 10
b = 3.1415926
c = «Hello»
da=[1, 2, 3]
B sTOM nipuMepe UCTOIb3YIOTCS YEThIPE TEPEMEHHBIE:
. nepeMeHHast & XpaHUT 3HaYeHue THma Nt (1exoe 4ucio),
. nepemennas b — tuna float (zetictBuTensHOE YnCIO),
. nepemMeHHasi C — Ttura Str (cTtpoka),
. nepemennas d — tumna list (ciucok, B JaHHOM CIIy4ae U3 TPEX LENIbIX YMCe).

Hukakoro crenuanbHOro OOBSIBIEHUS TEPEMEHHBIX He  TpeOyercsi, IepBoe
NpUCBauBaHKUE MEPEMEHHON 3HAUEHUs U ABIseTcs ee oObsaBiIeHueM. Mnentuduxarop B Python
ABIIIETCSl «CCBUIKOM» Ha XpaHMMble B MaMsiTH JdaHHble. Python — s3bIK ¢ nMHaMu4eckoi
TUINU3ALMEN: KaKaasi epeMeHHas B KaXIbli MOMEHT BPEMEHU MMEET OIpE/EJICHHbIH THUIl, HO
ATOT TUI MOKET MEHSTHCS MO XOJY BBIMOJIHEHUS MPOrpaMMbl, JOCTATOYHO MPOCTO MPUCBOUTH
ell HOBO€ 3HAa4YEeHHE JAPYroro THIA.

Ha camom nene mepemenHasi B python siBJsieTCst JMIIb CCHUIKOM Ha OOBEKT B MaMSITH.
[Ipu co3ganuu Mr000i MepeMeHHOM (YHCII0, CTPOKA MIJIM MacCHUB) B HEE 3alUCHIBACTCS CChUIKA Ha
00BEKT, a caM OOBEKT HaXOAUTCS TJIe-TO B ONEPATUBHON MaMsTH JaJEKO OT caMOi MepeMeHHON
co cchuikoi. Takum 06pa3oM, HECKOJIBKO MEPEMEHHBIX MOTYT YKa3bIBaTh Ha OJIUH OOBEKT, U MPU
U3MEHEHNU O00beKTa (Hampumep, CIHCKa) H3MEHUTCS pe3ynbTaT oOOpalleHUs] K HeMy C
VCITOJIb30BAaHNEM Ka)KJI0M IEPEMEHHOM.

[Tpoucxonsiiee mpy BBITOJHEHUH CIEAYIOUIETO KOJAa CXEeMaTHYHO MOXKHO HM300pa3uTh
TaK:

L1 I T2 I30JF T 1 71

VmeHna nepeMeHHbIX MOTYT COAEP>KaTh TOJIBKO CIEAYIOIINE CUMBOJIBIL:
e OyKBBI B HIDKHEM PETUCTPE (OT «@» JI0 «Z»);



Nmena He moryT HaumHathbes ¢ nudpel. Python Takke oco6o oOpabaThiBaeT MMEHa,
KOTOpBbIC HAYMHAIOTCS C HIDKHETO IMOAYEpPKUBaHUS (OHU OyayT PacCMOTPEHBI B CIEIYHOIINX
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OYKBBI B BEpXHEM PETUCTpPE (OT «A» 10 «Z»);

udpst (ot 0 10 9);
HIDKHEE oauepkuBanue ().

pabotax). KoppekTHbIMU SBISIOTCS CIEAYIOIINE UMEHA!

a
al;
abc 95
_abc;
la.

Crnenyrouiye UMeHa, OJJHAKO, HEKOPPEKTHBI:

HaKOHeI_I, HE CJICAYCT HCIHOJB30BATH CJICAYOMIUME CJIOBAa I HUMCH IICPEMCHHBIX,

1;
la;
1.

MIOCKOJIBKY OHU SIBIISIFOTCS 3ape3epBUPOBAHHBIMHU ciioBamu Python:

false class finally is return
none continue for lambda try
true def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

Python umeer BcTpoeHHyt0 noaiepkky 1enbix yncen (Hanogodue 5 u 1 000 000 000) u
yrcen ¢ IutaBamomied Toukoil (Bpome 3,1416, 14,99 u 1,87e¢4). Bol MoxeTe BBIYUCIATH
KOMOWHAIIMM YHCENT C TOMOIIBIO MPOCTHIX MaTeMaTHYECKHUX OIEpPaTOpOB, IMPHUBEICHHBIX B

TadJIuLeE.

OnepaTtop OnucaHne Mpumep PesynbTar
+ CnoxeHue 5+38 13

- BbluntaHue 90 - 10 80

* YMHOXEHne 4*7 28

/ [Jenenue ¢ nnasatoLen TOYKOM 7/2 3,5

!/ LlenouncneHHoe (Truncating) aeneHne 7112 3

% Modulus (BblUMCNEHME OCTaTKa) 7%3 1

*k Bo3BepeHune B cTeneHb 3¢ 81

Ycranoska Python u cpen paspadorku

st paboThl HEOOXOMMO YCTaHOBUTH MHTEpIpeTaTop sA3blka IIuToH M, 11 ynobcTBa

HalmUuCaHus NporpamMmm, Cpeay pa3pa60TI<H.

Ycmanoexka unmepnpemamopa
JucTpuOyTUBBI 151 YCTAaHOBKHU:

e [lomyunTh NOCIIEHIO BEPCUIO UHTEpIIpeTaTopa Python s Bamielt miaTopMbl MOKHO
Ha o¢unmansHoM caiire https://www.python.org/. B pa3zaene Download moxxHO BEIOpaTh
ycranoBo4HbIe akeTs! 4t Windows u MacOS.



https://www.python.org/
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e B omnepanuonnbix cucreMaxGNU/Linux s3p1k [IuTOH BKIIIOUEH B PEIO3UTOPHU BCEX
MONYJSPHBIX JTUCTpUOYTHBOB. Mcmonb3yiite MeHemkep mnakeroB Bamed OC mus
ycraHoBKH maketa python3. Bo3moxHO, OH yXe YCTaHOBIEH B Balleil CHUCTEME:
MIPOBEPHUTH 3TO MOKHO KOMaH 101 “python3” B TepMuHae.

e Jlns Android ectr maketr QPython3, koTopsiii MOXHO 3arpy3uth u3 PlayMarket

Humezpupoeannasn cpeoa papabomxu

Jlnst ynoOcTBa pa3pabOTKH KOJia TPOrPaMMHUCTBI UCIIONB3YIOT cpenbl pazpadotku (IDE).
Cpena pa3pabOTKH MMOMOTAeT aBTOMATH3UPOBATh PYTHHHBIE MPOIECCHl pa3pabOTKH, TaKue Kak
HaOOp  MpOrpaMMHOrO  KOJIa,  3allycKk W OTIaJKa  HANKCAaHHOTO  TIPOECKTA.
B muctpubytus Python ms Windows Bxirouena nmpocrast cpena paspaborku IDLE.

Cpena paspaborku coctouT u3 korconu (PythonShell) mossosstromeii HemocpeacTBEHHO
BBINOJIHATH OINEPATOPHI SI3bIKA U TPOCTOTO0 TEKCTOBOTO PEIAKTOpa C IMOJCBETKOW CHHTAKCHCA
oOIIMiA BUI KOTOPOTO MPHUBEICH HA uBesicH Ha Pucynke 1.

4 1oy -cyvoeipy IR T I LT e ol

File Edit Format Run Options Window Help

|1:::i:'.t("2-2=-_'_'_:_, World™) ; i
Lm:2 Cel0

Pucynok 1 — rnmaBHoe okHo penakropa IDLE.

PaccmoTpuM ocHOBHBIE 3nieMeHThl nHTepdeiica penaktopa IDLE xotopbie noHanobsTes
JUIsl BBITTOJIHEHHSI paloT.

Menro File mo3Bonsier cozmate (New), coxpanuth (Save) u coxpaHuTh Kak (Saveas...)
Tekymii ¢aitn Ha s3pike Python. daiin ¢ mcxomusiMu TekcTamu Ha s3bike Python oObrano
umeet paciupenue py. [Tynkrer Close n EXit 3akpbiBatoT Tekymmii daiin u 3aBepmaroT padboty
IDLE cooTBeTcTBEHHO.

Memto Edit conepxut cranmapTHbie QYHKIIUH TOUCKA, KOTTMPOBAHUS M BCTABKH.

DneMeHTH MeHI0 RUN MCTIONb3yeTcs Ut IPOBEPKU M 3aITyCKa HAITMCAHHOW MPOTPaMMBI.
Python Shell — otkpeiBaeT okHO HMHTepakTHBHOrO HHTeprperaropa Python. CheckModule —
IIpOBEpPKa CHUHTAaKcuca KojJa B OKHe peaakTtopa. Ilepen mpoBepkoil HEOOXOIUMO COXpPaHUTh
usmenenus B ¢aiine (File - Save). B cnydae oOHapyXeHHsI CHHTAKCUYECKON ONIMOKH, PeIaKTop
otobpazutr ee Mecto u onucaHue. Run Module — BbimomHenue mnporpamMmbl. Bhauane
BBINIOJIHsIETCST TIpoBepka cuHTakcuca (CheckModule) u B ToM ciydae ecnu ommOOK He
oOHapy)KeHO, TO 3alycKaeTcs WHTepakTuBHas obOosouka PythonShell u  Beimmommsercs
HanucaHHas rnporpamma. Ilpumep paboTel mporpamMMbl IPUBEIEH HA PUCYHKE 2.
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| & Python 3.6.1 Shell = & % |
File Edit Shell Debug Options Window Help
Python 3.6.1 (v3.6.1:63c0db5, Mar 21 2017, 18:41:36) [M5C v.1300 64 bitc (RMDE4)] =

on win3Z
Type "copyright™, "credits" or "license ()" for more information.
S
RESTART: C:/Python3&/l.py
Hello, World
i
Ln:6 Col: 4

Pucynok 2 - Ilpumep Boinosinenus nporpammsr “Hello, World”

WHTepaKTUBHBIA HHTEPIPETATOP IO3BOJSET BBHIMOJHATH KOHCTPYKIMH si3bIKa 0€3
cozmanus (GaiyioB mporpamMm. ITO ymOOHBI HMHCTPYMEHT Il OIKCIIEPUMEHTHPOBAHUS C
KOHCTPYKIMAMH sI3bIKa M CO3/IaHHMs HAOpPOCKOB alropuTMoB. IIpuMep paboOThI CO CIIMCKaMu
HpHUBEJIEH HA PUCYHKE 3.

= | B e

| @ Python 3.6.1 Shell
File Edit Shell Debug Options Window Help
Python 3.6.1 (v3.6.1:69c0db5, Mar 21 2017, 18:41:36) [MSC +v.1900 64 bit (AMDe4)] =
on win3z I
Type "copyright™, "credits™ or "license ()" for more information.
>x oa = [1,2,3]
Exoa
(1, 2, 3]
»»> b = [4,5,6]
>»> b
(4, 5, &]
| =>> c = a+b
FExoC
(1, 2, 3, &, 3, 8]
| == |
Ln:12 Col: 4

]

€C UM U UHTCPHIPCTATOP BBIBCACT €€ 3HAYCHUC.

Pucynok — UnarepaktuBasblii uaTepnperarop PythonShell. TIpumep paboTsl co cinckamu.
Ha pucynke 3 mokasaHo co3jaHue IByX CIUCKOB a U D, 1 00beqiHeHe UX B OAUH
HOBBIW criucok C. J{ims mpocmotpa 3HayeHus: nepemenHoi, dPythonShell, nocrarouno namucats

Jns Gonmpimx mpoektoB pekomenayercs PyCharmCommunityEdition. Oto 6ecrumatnas
cpena pa3paboTKH, BKIIOYAOIIAs BCE MPOIIECCH CBSI3aHHBIE C Pa3pabOTKON, KOHTPOJIEM BEpPCHUH,
ornankoit 11O, oOHOBIeHMEM Moayded W MHOrMM JpyruM. [lonyduTh ee MOKHO Ha
ounmanpHOM caiite paspaborumka https://www.jetbrains.com/pycharm/. Cnemyer oTMeTHTS,
YTO CYIIECTBYET Tak e oOpa3oBarenbHas Bepcus PyCharmEdu coapepskamast mpumepsl koja
JUIi BCEX OCHOBHBIX SI3BIKOBBIX KOHCTPYKIMH $53bIKa, MOJYYUTh €€ MOXKHO OECIUIaTHO
https://www.jetbrains.com/pycharm-eduy/.



https://www.jetbrains.com/pycharm/
https://www.jetbrains.com/pycharm-edu/

Oo0opyoBaHue H MATEPHAJIbI.

[TepcoHanbHBI KOMITBIOTED, Cpea pa3padoTku Python.

Yka3aHus 110 TeXHUKeE 0e3011aCHOCTH:

COOTBETCTBYIOT TEXHUKE OE30TTACHOCTH 110 PabOTE C KOMIIBIOTEPHON TEXHUKOM.

3aganus

S3bIKM  TPOrpaMMUPOBAHUS TaKXKE IMO3BOJSIIOT BaM  ONPENENsATh IEePEMEHHBIE.
IlepemeHHBIE SBISIOTCA UMEHAMH, KOTOPbIE CCBUIAIOTCS HA 3HAYEHMS B MAMITH KOMIBIOTEpA.
Bbl MoxeTe ompenenuTh WX JJs MCIOJIB30BaHHUS B CBoeil mporpamme. B Python cumBon =
MIPUMEHSETCA 1Sl IPUCBAaUBAaHUS 3HAUEHUS IEPEMEHHOM.

B cnenyroweit nmporpamMMe 1en0€ 4YMCIO 7 MPUCBAUBAECTCS NMEPEMEHHOM C MMEHEM a,

3aTEM Ha 3KpaH BBIBOJUTCA 3HAYCHHE, CBA3aHHOC B TeKYI_HI/Iﬁ MOMEHT C DTOH nepeMeHHoﬁ:
x> a =7
»»>» print(a)

T

Caenaiite cieayromee ¢ IOMOIIBI0 HHTEPAaKTUBHOTO UHTEPIIPETATOPA.

1. Kak u panblie, mpucBoiiTe 3HaueHue 7 UMEHHU a. DTO cO31acT 00bEKT-«IIEPEMEHHYIO,
COZIEPIKAIIYIO [IEJIOYNCIIEHHOE 3HAYCHUE 7.

2. BriBenuTe Ha 9KpaH 3HaYCHUE a.

3. IlpucBoiite a nmepeMeHHOU b, 3aCTaBUB b MPUKPENHUTHCS K OOBEKTY-«IIEPEMEHHOI,
cozeprKalleil 3HaueHue 7.

4. BriBenute 3HaueHue b.

> a =7

»>>>» print(a)

7

>>> b = a

»>>» print (b)

7

B Python, ecnu BbI XOTHTE y3HATh TUI KaKOr0O-TO 00bEKTa (IEpEMEHHON WM 3HAUYEHUs),
BaM CJIe/lyeT HCIOIb30BaTh KOHCTPYKIHIO type(o0nekT). [lompoOyeM caenath 5TO As pa3HBIX
3HaueHwuit (58, 99.9, abc) u nepemenusbIx (a, b):

»»>» type (a)

<class 'int'>

»»» type (b)

<class 'int'>

»>> Lype (99.9)

<class '"float'>

»»> type ('abc')

<class '"str'>

Ilenvie uucna

JIro6as mocnenoBarenbHOCTH IMpp B Python cunraercs menbim yuciom:

>>> 5

5

[TocnenoBarensHOCTh U(P yKa3bIBAET HaA IIeJI0€ 4YuciIo. Ecnu BBl moMecTuTe 3HAK +

nepen I_II/I(I)paMI/I, YHUCJIIO OCTAHCTCA NPCKHUM, 3HAK — CACIACT YUCJIO OTPHULIATCIIBHBIM:

x> 123
123
Frx +123
123
Frr —123
-123

C nomorsio Python Bbl MokeTe BBIMOIHATH OOBIYHBIE apU(PMETUUECKUE AEUCTBUS, KaK U
C OOBIYHBIM KaJIbKYJIATOPOM, HCIIONB3Ysl ONEpaTopbl, MOKAa3aHHbIE B TEOPETHUECKOW YaCTH
paboTel. C10)KeHHE U BBIYUTaHUE OYIyT paboTaTh CISAYIOIIMM 00pa3oM:



»»> 549
14
»»» 100-7
93
3> 4-10
-5
»»> 54043
17
3> 4 + 3 - 2 -1 + &
10
»»> 549 4 3
17
Bbl MOkeTE 3aMETUTh, YTO YUCIIO TPOOEIOB B (hOpMYyJIe HE UMEET 3HAYCHUS.
AHaJIOTMYHO BBITJISUT ONEPalidsi YMHOKCHUSI.
Omnepanus geneHus 4yTh 60jee HHTEPECHa, MOCKOJIbKY CYIIECTBYET J1Ba €€ BUA:
® C TIOMOIIBIO OmEeparopa / BBINONHICTCA ACICHUE C IUTABAIOIICH TOYKOH (IECSITHYHOE
JICJICHHE);
® C IIOMOIIBIO OnIepaTopa // BBIOIHIETCS EIOYMCIICHHOE JACICHHE (JEICHUE C OCTAaTKOM).
Jlaske ecnmu BBl JIQIMTE IIEJI0€ YMCJIO HA IIEJI0e YHCIIO, Oneparop / JacT pe3yiabTaT C
IUIaBAOIIEH TOUYKOH:

»>»»> 955
1.8
>»> 8//5
1
I[GJIGHI/IG Ha HOJIb C IOMOIIBIO JTI000Tr0 oreparopa CreHEpHUPyCT UCKITIOYCHUC!
>»> B/0
Traceback [(most recent call last):
File "<pyshell#51>", line 1, in <modulel
5/
ZeroDivisionError: division by =zero
»xx TS/0
Traceback [(most recent call last):
File "<pyshellf52>", line 1, in <modulel
TS50
ZeroDivisionError: integer division or modulo by zero

Beeaute crnenyronime KOMaHIbl:

>»» a = 85

Fxx Aa

a5

>=>» a-3

92

Panee, xorma Mbl BBIOJHWIM OMEpPallMI0 a — 3, MBI HE TPUCBOWIM pE3yJIbTaT
MEPEMEHHOM a, MOATOMY €€ 3HaUeHHE HEe U3MEHWIOCh. BhIBeInTe 3HaUeHNE a Ha SKpaH:

»»» print(a)

a5

Ecnu BbI XOTUTE M3MEHHUTH 3HAYCHUE TIEPEMEHHON a, MPHUAETCS CAENaTh CIEAYIOIEe:

*Fr a=a - 3

>»>» print(a)

3z

Bbl MoxeTe COBMECTHTH apu(METHUYECKUE OIMepaTopbl C MPUCBAUBAHUEM, pa3Melas
omnepaTop nepen 3HakoMm =. B 3ToM npumepe BeIpakeHUe a -= 3 aHAJIOTUYHO BBIPAKEHUIO

a = a— 3. BBenure B KOMaHAHYIO CTPOKY:

>>> a = 95

>>> a-=3

>>> a

a9z

DTO BBIpAKEHHE aHAJOTUYHO BBIPAXKEHHIO a = a + &:



>3 at+=8

oA

100
AHaJIOru4HO paboTaeT YMHOXKEHUE:

B> aw=2

3> a

200
31ech nmpecTaBIeH IPUMED JISJICHUS C TUTaBaroeld Toukoi, a =a/ 3:
=»x al=3

»»> a

66.60ERREEEEREERET
[IpucBoum 3Hauenue 13 mnepemeHHoOW a, a 3areM NONPoOOyeM HCIOJb30BaTh

COKpAIlCHHBIA BapuaHT a = a // 4 (LIeJIOYMCIICHHOE JCIICHHE):
>»> a = 13

x> af /=4

> oa

3

CumBon % wuMeeT HEeCKOJNbKo pasHbix nmpumeneHuid B Python. Kornma on nHaxomutcs
MEXIY JIBYX YHUCEJI, C €ro IMOMOIIBI0 BBIUUCIACTCS OCTATOK OT AEJIEHUsS IIEPBOrO YHCiIa Ha
BTOpOE:

»»»> 13 % 5

3

BoT Tak MOXHO MOJIy4UTh YACTHOE U OCTATOK OJIHOBPEMEHHO:
>»» divmod (13, 5)
(2, 3)

Tonpko 4YTO BBI YBUACIH KOE-4TO HOBOE: (yHKIMIO ¢ MMeHeM divmod, B KOTOpYyrO
nepesaroTes 1enble yncia 9 u 5, BO3BPAIIAIOIIYIO JIBYXAJIEMEHTHBIA pe3yNbTaT, Ha3bIBAEMBbIi
KoptexeM. Koprexku OyayT pacCMOTPEHBI B CISAYIOMUX padoTax.

Cucmempwl cuucnenus.

B Python BBl MOkeTe BBIpa3HTh YHCIIA B TPEX CHCTEMaX CUUCIICHUS TOMHUMO JICCsI-

TUYHOM:

e Ob wiu 0B nns nBonyHON cucTeMbl (OCHOBaHUE 2);
e (o mu 00 my1st BOCBMEPHYHOI crcTeMbl (OCHOBaHUE 8);
o Ox unu 0X mis mecTHaAATEpPUIHOM CUCTEMBI (OCHOBaHUE 16).

WuTepnperatop BBIBENET 3TH uuciIa Kak AecsaTuuHble. [lompoOyeM BOCHONIB30BaThCA
KakJ0i u3 cucrem cumcienus. [lepBoit BeiOepem necatuunoe yucio 10, koTopoe o3HayaeT
«OJIHA JIECATKA U HOJIb €AMHHUI». 3aTEM TO K€ YHCIIO B IBOUYHOM CHCTEME:!

>>» 10

10
>>> 0b10

Fd

3arem nonpoOyiiTe mepeBo]l 13 BOCBMEPUYHON U IIECTHAATEPUYHON CUCTEM:
>»> 0010

]

>»> Oxf

15

>»» Oxef

239

Ilpeobpaszosanun munos

Jlis Toro 4roObl M3MEHHUTH JAPYrHe THUIbI JAHHBIX HA LEJIOYMCICHHBIA THII, CIEIyeT
ucnonbp3oBath (QyHKIuio int(). OHa coxpaHseT WLeNyl 4YacTh YHClIa U OTOpachiBaeT 000
OCTaTOK.

[Ipocreimmii Tun ganHbiX B Python — OyneBsl mepemMeHHbIC, 3HAYECHUSIMUA 3TOTO THIIA
MoryT ObITh ToabKO True mnu False. Ilpu npeoOpa3oBanuu B Lienble Yrciaa OHU MPEICTABISIOT
co0oii 3Hauenus 1 u 0:
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x> int (True)
1
x> int(Fal=ze)
0

Hpeo6pa30BaHHe YHcia ¢ IIaBaroeid TOYKOM B eJI0€ YrCJIO IMPOCTO OTCEKACT BCC, UTO

HaXOJUTCS IT0C/e NCCATUYHOMN 3aIIsITOM:

¥ int (98.6)

98

> int(1l.024)

10000

Jlanee paccMOTPHM MPUMEP MPeoOpa3oBaHus TEKCTOBOM cTpoku (co crpokamuB Python
BBl MO3HAKOMHUTECh B CIEAYIOLICH abopatopHOi paboTe, HO, BO3MOXKHO, 3HAETE O HUX W3
JIPYTUX S3BIKOB MTPOTPAMMHUPOBAHUS), KOTOPAsl COACPIKUT TOIBKO MU(PPHI U, BO3MOXKHO, 3HAKH +
u-:

>y int ('227)

99
>>> int('-23")
-23

>>> int('+12")
12

[Mpumenenwue oneparmu iNt() K eJIOMY YUCTYHUUETO B HEM HE U3MCHHT.
Ecnu Bbl mompoOyere mnpeoOpa3oBaTh YTO-TO HEMOXO0XEE Ha YHUCIO, CTeHEPUPYETCs

HUCKJIFOUYCHUE:
»>» int ('10 HeIpMTAT OOLMM KYVOATECHE B Mope')
Traceback (most recent call last):
File "<pyshell#93>", line 1, in <module’
int ('10 HeDpMTAT OOINM KYVOATECHA B Mope')
ValueError: invalid literal for int() with base 10: '10 HeDpM'
B MOpe'
»» Ant (")
Traceback (most recent call last):
File "<pyshell#94>", line 1, in <module’
int('")
ValueError: invalid literal for int() with base 10: '!'

TexcroBast cTpoka B MpeAbLIyLIEM IPUMEpe HAYMHAETCS C KOPPEKTHBIX CUMBOJIOB-IIM(P
(10), HO mpoOMKAETCA TEMU CUMBOJIaMH, KOTOpble PyHKIMS int() 00paboTaTh HE MOXKET.

Kaxoea pazmepnocmo yenouucnennozo muna?

B Python 2 pa3mep mepemenHol Tuma int Obu1 orpaHuueH 32 Outamu. ITOro OBLIO
JIOCTATOYHO JIJISl TOTO, YTOOBI COXpaHUTh JI000€ 11e710e YHCio B quana3zone ot —2 147 483 648 no
2 147 483 647. [Ins nepemeHHbIX TUMa long BeIIETSAIOCH eiie Oosbine Mecta — 64 Outa, 4To
MO3BOJISIO XPAaHUTh 3HAUYEHHUs B AuanasoHe ot —9 223 372 036 854 775 808 no 9 223 372 036
854 775 807

B Python 3 Tun long otrcyrcTByeT, a nepeMeHHasi TuIa int MOXXeT OBITH JIFOOOT0 pa3mepa
— naxe Oomnpmie 64 Out. IloaTOMy BBl MOXET€ BBINOJIHUTH apuPMeTHUYECKue IeHCTBUS
Harogob6ue cienyromux (10**100 HazpiBaercs ryron (googol), komnanus Google Ha3bIBasach
TaK JI0 TOTO, KaK permia CMEHUTh CBO€ Ha3BaHUE Ha OoJiee MpocToe):

>»> 10%%100

10000000000000000000000000000000000000000000000

00000000000000000000000000000000000000000000000

0000000

Bewiecmeennwvie uucna

3HaYCHHUSMHU TIEJIOYUCIICHHOTO THITA SIBJSIFOTCS IENIbIe YKCa, HO YHUCIA C TIaBaroIIeH
toukoil (B Python onu HazeiBarorcs float) nMmeror gecatuunyro 3ansaTyro. Yucna c miaBaromeit
TOYKOW 00pabaThIBAIOTCS TaK e, KaK U IeIble: Bl MOKETE HCIIOJIb30BaTh ONEpaTopsl +, —, *, /|
/1, %, % u ynkuuto divmod().

Jns Toro utoObl mpeoOpasoBarh apyrue tunbl B tuml float, ciemyer ucmoiab3oBaTh
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dbynaknuro float().

Mamemamuueckue Qpynkyuu

Python umeer npuBbIUHBIA HAOOp MaTEeMaTHYECKUX (PYHKIUI BpO/Ie KBaJIpaTHOTO KOPHS,
KocuHyca u T. . OHK OyAyT paccMOTpEHBI B 1abOpaTOpHBIX paboTax, rae Oymer pacCMOTPEHO
npumMeHenne Python B Hayke.

Ynpasicnenusn

B stoiipabore Obitn moka3zansl atoMbl Python: uncia, crpoku u nepemennsie. Mcmnonb3ys
IOJy4EHHbIE 3HAHMS, BBIIOJIHMM HECKOJIBKO HEOONBIIUX YHPAaXHEHUH MO paboTe ¢ HUMH C
MOMOIIBI0 HHTEPAKTUBHOTO HHTEPIIPETATOPA.

1. Ckonbko cexkyHn B 4ace? Mcmonb3yilTe HMHTEPAKTHUBHBIA HMHTEPIPETATOP Kak
KQJIBKYJIATOP U YMHOXbTE KOJIMYECTBO CEKyHJ B MHUHYTE (60) Ha KOJIMYECTBO MUHYT B yace
(Toxe 60).

2. llpucBoiiTe pe3yibTaT BBIYUCIECHUS MPEAbLAYIIET0o 3afaHusl (CEKyHIbl B 4ace)
HepeMEeHHOI, KoTopas Ha3biBaeTcs seconds per hour.

3. Cxonbko cekyHa B cyTkax? Mcnomnp3yliTe nepemenHyto seconds_per hour.

4. CHoBa mnocyHMTalTe KOJMYECTBO CEKYHJ| B CyTKaxX, HO Ha 3TOT pa3 COXpaHUTE
pe3ysbTar B iepeMeHHoi seconds_per day.

5. Pasnenurte 3HaueHue nepemMeHHOM seconds per day Ha 3HaueHHE NEPEMEHHOM
seconds_per_hour. Mcrons3yiiTe fefieHre ¢ IIaBaroIiei Toukoi (/).

6. Paznmenure 3HaueHue nepeMeHHOHl seconds per day Ha 3HaueHUE IEPEMEHHOM
seconds_per hour. Mcmons3yiite mnenouuciennoe aeneHue (/). CoBmamaer au MOTyYEHHBIH
pe3yibTaT C OTBETOM Ha IpeAblAyIlee YIPaXXKHEHUE, €CIIM HE YUUThIBATh CUMBOJIBI .0 B KOHIIE?

Coodepiicanue omuyema.BbINIOTHEHHYI0O pa0doTy COXpaHHUTh B IalKe O] CBoOei
(amMuiInen 1 MOKa3aTh NPENoAaBaTe/II0

Koumponwvhoie gonpocot

1. KakoBbl 0COOCHHOCTH CHHTaKcHca si3bika Python?
2. Kakue BbIUMCIUTENbHBIC OMEPAlUd MPUMEHUMBI K LIEJIOYUCICHHBIM THIaM JaHHBIX? K
BEIIIECTBEHHBIM?
Uro Takoe cTpokoBbIil Tun? Kakue onepannuy mpuMEeHUMBI K CTPOKOBOMY THITY?
KakoBbl 0cobeHHOCTH BBOJIa TaHHBIX B Python?
KakoBbl 0coOeHHOCTH BBIBOJIA JaHHBIX B Python?
Uro Takoe IDLE?
Kaxkoit koMaH10i1 onipeesnsieTcst TU NePeMEHHOU?
Kak nmpuMeHuTh oneparyro eIeHus Haleno?
UYro npousoiinet npu aenenuu Ha 0 ¢ momornpto oneparopa /? C nomorpto //?
lO Ecmu BBecTH HOCJ’IGI{OB&T@J‘IBHOCTL KOMaH]
>>> g = 95
>>> g
95
>>> 3 3
92
Yro OynmeT BBIBEICHO MOCiie KOMaH bl Print(a)?
11. Kak renepb noay4yuts a = 927
12. Yro o3HavaeT BeIpaxeHue a -= 37
13. Kakue criocoObl BbIBOJa 3HaUEHHS ITepeMeHHoi Ha 3kpaH B IDLEBHI 3Haete?
14. Yrto OyzaeT BBIBEACHO B pe3ybTaTe?

CoOoNOO AW



12

rr oa = 13
> af /=4
BEoa

15. Yto nmonyuuTcs B pe3ysabTaTe BHIYUCICHUS BBIPAKECHUS:
>»> 13 % 5
3

16. Yto 3T0 32 oneparnusa? Uto moirydaeTcs B pe3ynbrare?
»>>> divmod (13, 5)
(2, 3)
17.Yrto OyneT BbIBEJCHO B pe3yJbTaTe KOMaHIbI
>»> 0010
18. Yro OyzaeT BBIBEACHO B pe3y/IbTaTe
»>»>» 0xf

19. Yro OyzneT BhIBEJCHO B pe3yJIbTaTe KOMaH bl
»>> 0bl10
20. Yrto OyneT BhIBEJIEHO B pPE3yJIbTaTe KOMaH/IbI
>»> 0bl00
21. Yto OyneT BhIBEIEHO B pe3yJibTaTe MpUMEHEHUs QyHKIINH:
»>> int (5.2e5)
22.Yto OyneT BBIBEJICHO B PE3yJIbTaTe KOMaH/IbI:
> + 2
23. Yto OyneT BhIBEJIEHO B pE3yJIbTaTe KOMaH IbI:

Fr»x 10%*100
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JlaGopaTopHuas padora 2. Padora co ctpokamu B sizbike Python.

Ileny padbomeot:

N3yunth crnocoObl co3qaHusi CTPOK M (PYHKIMU Ui pabOThl ¢ HUMU: CIUSHUE CTPOK,
HN3MCHCHHUC PCTUCTPA, ITOJTYYCHHUEC ITOJACTPOK, BBIpABHHUBAHUC.

Teopemuueckasa yacme.
CmpoKoebtii mun 0aHHBIX U 8600-8b1600 CIMPOK
B nmporpammupoBanuu OMH U3 HauOOJIee YaCTO UCIOJIb3YEMBIX TUIIOB JJAHHBIX - CTPOKH.
B CTPOKOBBIX JaHHBIX MOXHO XpaHUTh (paMWJIMM U MMEHA, aJpeca, Ha3BaHWUs TOBAapOB W T...
UroObl 3amaTh B IporpamMme Ha s3bike Python crpoky HEOOXOAMMO — 3aKJIIOYHTH
II0CJIEI0BATEIbHOCTh CUMBOJIOB B IBOMHBIE MJIM OJAMHAPHBIE KABBIUKHU:
a="¥ myKoMOpbs 1y0 3eneHbIit"
b="’ # OTO mycTas CTpoka
CuutaTrh CTPOKOBYIO NEPEMEHHYIO C KJIAaBUATypbl MOXXHO MpU MOMOIIM CTaHJAPTHOMN
(GyHKIMUinput, NP 3TOM I0JIb30BATEIb TAKXKe JODKEH 3aKIIOYMTh BBOJUMYIO CTPOKY B
KaBbIuku. [Ipumep:
a=input()
Onepayuu co cmpokamu
I'maBHas omepauust co cTpokamMH- UX OOBEAMHEHHE, KOrJa OJIHAa CTPOKAa 3alUChIBAETCS
nocjie Apyrod CTpOKH. DTa onepauus Ha3blBaeTCs KoHKameHayueu U Uil Hee HUCIOJIb3YeTCs
OIIEpaATOP+:
a="abc"
b="xyz"
c=a+tb
print c # byner HareyaraHo abcxyz
Taxxe npu NOMOIIM onepaTopa * MO>KHO MHOTOKPATHO TIOBTOPSITh OAHY U TY K€ CTPOKY.
"VMHO)aTh" CTPOKY MOKHO TOJIBKO Ha HATYPaJIbHOE YUCIIO:
print "="*20 # byzner naneuarano 20 3HakoB "=" nmoapsn
B oTnuunu oT COMCKOB, U3MEHATH OTAEIbHBIE JIEMEHTHI 3JIEMEHTHI (TO €CTh CUMBOJIBI) B
CTPOKE HelNb3si. BMECTO 3TOro MOYKHO MOJIB30BaThCsl KOHKAaTeHaluen crpok. Hampumep, ecinu
XO0YeTcss B CTPOKE s 3aMEHUTh MEpBbIH CHUMBOJ Ha OYKBY "a", TO 3TO MOXHO CHAeNaTh IpH
IIOMOIIM  KOHKAaTE€HAllMM  CTPOKM "a" M  BCEH  CTPOKHMs3a  MCKIIOYEHHEM  IIEPBOIO
CHUMBOJIA: s="a"+s[1:].
PaccmotpuM npumep nporpamMmsl, KOTOpasi CYUTHIBAET CTPOKY C KJIaBUATYPhl U HAXOAUT
B Hell epBoe cJI0BO (TO €CTh BCE CUMBOJIBI JIO0 IIEPBOTO Mpoodena.

s=input() #1
foriinrange(len(s)): #2
if s[i]==""" #3
print s[:i] #4
break #5

B mepBoil cTpoke mporpammbl B MEPEMEHHYIO s CUUTBIBAETCS CTPOKA C KJIaBHATYpHI.
3areM OpraHu30BBIBAETCS LUK, B KOTOPOM NepeMeHHas s MeHseTcsa oT 0 10 len (s) -1, TO €cTh
NepeMeHHas i MPUHUMAET TMOJAPS BCe HOMEpa CHMBOJIOB B CTpOKe. B TpeTheir cTpoke
IIPOTPaMMBI TIPOBEPSIETCS, SBISIETCS JIA i-H CHMBOJI CTPOKH TPOOEIIOM (TO €CTh COBIAIAeT JIU OH
CO CTPOKOHW M3 OJHOTO Tpobena). Ecnu mpoBepsieMoe ycioBre UCTUHHO, TO ObLT HAMICH MEPBHIN
cJIeBa CTPOKH MpOOE, Ha dKpaH IeyaTaeTcs epBble i CUMBOJIOB CTPOKH, TO €CTh BCE CUMBOJIBI €
Havaja CTPOKH [0 HAiIEeHHOTro mpolena, IOCciie Yero BBINIOJHEHHWE IIMKIA 3aBEpIIaeTCs
UHCTPYKIUEH break.

OOopyroBanne U MaTepHaJIbL.
[TepcoHanbHBI KOMITBIOTED, Cpea pazpadoTku Python.
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YKka3zauus o Texuuke 0e30nMacHOCTH:
COOTBETCTBYIOT TEXHUKE OE30MIACHOCTH 110 PabOTE C KOMIIBIOTEPHON TEXHUKOM.

3ananus
bnaromapss momnepkke cranmapra Unicode Python 3 moker comepkaTh CHMBOJIBI

T000r0 sI3pIKAa MHpA, a TaKKe MHOTHE APyrue CUMBOJIBI. HeoOXoaumMoCTh paboThI ¢ ITUM
cTaHJapTOM ObLJIa OJTHOM W3 MPUYUH U3MeHeHus Python 2.

CTpokH SIBISIFOTCS TIEPBBIM MPUMEpPOM ToclienoBarenpHocTedt B Python. B wactHOCTH,
OHM TPEJCTABISIOT OO0 MOCHeA0BaTEIbHOCTH CUMBOJIOB.B OoTiMune OT Opyrux si3bIKOB, B
Python cTpoku sSBISIFOTCS HEM3MEHSIEMBIMU. BBl He MOXKETe U3MEHHUTh CaMy CTPOKY, HO MOXETe
CKOITUPOBATh YaCTU CTPOK B APYT'YIO CTPOKY, YTOOBI MOTYUUTH TOT € IP(DEKT.

Cozoaem cmpoKu ¢ nHOMOUbIO KABbIYEK

Crtpoka B Python co3maercss 3akiio4eHHEM CHUMBOJIOB B OJIMHApHBbIE WM JBOMHbBIE
KaBbIYKH, KaK MIOKa3aHO B CIEAYIOLIEM IIPUMEPE:

>»» 'ledveHnomEM"

' MeweHOmHEM "

>»» "CemMpm"

'CemMrm'

WHTepakTUBHBIN MHTEPIPETATOP BHIBOAUT HA 3KPAH CTPOKHU B OJIMHAPHBIX KaBbIYKAX, HO
BCE OHU 00pabaTBHIBAIOTCS OJWHAKOBO. 3a4eM HMMETh JBa BHUAA KaBbluek? OCHOBHas wHjes
3aKJIK0YAETCS B TOM, YTO BBl MOJKETE CO3/1aBaThb CTPOKH, COZAEprKallue KaBblUKU. BHyTpu
OJIMHAPHBIX KaBBIYEK MOYKHO PACIOJIOKHUTh ABOMHBIC U HA0OOPOT.

Jlnig 3agaHusi CTPOK MOXHO HCIIOBb30BaTh TPOIHBIE KaBBIYKU, 3TO YAOOHO IS CO3/IaHuUs
MHOTOCTPOYHOTO OJIOKa TEKCTa!

Fr» poem = F

(910 cTUXOTBOpeHHE OBLJIO BBEACHO B HMHTEPAKTUBHBIM MHTEPIpPETaTOp, KOTOPHIH
MIONIPUBETCTBOBAJI HAC CUMBOJIAMHU >>> B NIEPBOM CTPOKE M BBIBOJWJI CUMBOJIBI ... O TE€X IOD,
MIOKa MBI HE BBEJIU MOCJIEHNE TPOMHbIE KaBbIUKU U HE MEPEII K CIeTYIOLIEH CTpoKe.)

Ecnu Ob1 BBl monpoOoBaiyu co34aTh CTUXOTBOPEHHE C MOMOUIbIO OJMHAPHBIX KaBbIYEK,
Python Bbganm Obl 0mKOKY, KOT/a ObI BBl MEPEILIH K CIETYIOLIEH CTpOKe.

Ecau BHYTpM TpOWMHBIX KaBBIYEK paCIOJIAraeTCs HECKOIBbKO CTPOK, CHMBOJIBI KOHIIA
CTpOKM OyqyT coXpaHeHbl BHYTpH Hee. Ecim mepex cTpokoil miM mocie Hee HaxoAsTcs
po0ebl, OHU Takke OyIyT COXpaHEHBI.

Bam MokeT nmoHanoOuThCst paboTaTh C MycTOi cTpokoil. B Heil HeT cuMBOJIOB, HO OHA
COBEpUIEHHO KOPPEKTHA. BBl MokeTe co3AaTh MyCTYI0 CTPOKY C MOMOILBIO JIFOOBIX YIOMSHYTBIX
paHee KaBbIYEK:

>»> "

}}} LUl

wmy L1 T

}}} FEFTFEFT FT Y

LI ]
3aueM MOXKeT MOHaJOO0UThCS MmycTast cTpoka? MHorna npuxoauTcst KOMIOHOBATh CTPOKY

U3 APpYTUX CTPOK U IJId 3TOT0 HY?KHO HAYATh € YUCTOI'O JIUCTA, TO €CTh C HYCTOﬁ CTPOKH.
»»> men = 15

»>»» base = '!

»»>» based+=str (men)

»»>» base4=' "HeNoBSK Ha CYVHIOVE MepTESLA'
»>» base

'15 wemoEeX Ha CYHIOVE MepTEeLa'
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Ilpeoopazoeanue munoe 0aHHBIX ¢ NOMOUILIO PyHKYUU STY()

Bel MokeTe mpeoOpa3oBbIBaTh APYTrHE THUIMBI JaHHBIX Python B cTpoku ¢ momoImbro
bynkuuy str():

F»» Str(98.6)

'98.6"

»>»> str(l.0e4)

'10000.0"

»r> Str| )

'True"

Co30aem ynpasnsiougue cuM0.Jibl ¢ HOMOWbIO CUMB0IA \

Python mo3Bosisier Bam co3laBaTh YHPaBJISIOIIME TOCIEOBATEIBHOCTH BHYTPH CTPOK,
4TOOBI T0OUTHCS 3P deKTa, KOTOPHIH MO-ApyroMy ObLIO OBl TPYAHO BhIpa3uTh. PazMemas nepen
cuMBOJIOM oOpatHbIii ciem (\), BB HaJelseTe 3TOT CUMBOJ OCOObIM 3HaueHueM. Haumboiee
pacnpocTpaHeHa MOCIIEA0BaTEIbHOCTL \N, KOTOpasi O3HAYaeT Mepexoj Ha HOBYHO cTpoky. C ee
MIOMOIIIBI0 BBl MOJKETE€ CO3[aTh MHOTOCTPOYHBIE CTPOKHM W3 OJHOCTPOYHBIX. Habepute B

koMaHiHOM cTpoke EDLE:
>»» palindrome = 'ApT
»»» print (palindrome)
ApTeHTHHA
MaHMT
Herpa
BbI Takke yBUAMTE IMOCIEAOBATEIBHOCTh \t (TaOyIIsAIMs), KOTOpas MCHOJIB3YETCS IS
BbIpaBHHUBAHUSA TCKCTA:

SHTHMHA ‘\NMaHWNT ‘nHerpa'

> print('\tKpacHas manouxa')
KracHar manouxa

>»> print ('KpacxHas ‘tmanoumxa')

Kpracram manowra

>»> print ('KpacHas manouxaht')

KpacHaAg manodra

B mocnenneit ctpoke TaOymsius CTOUT B KOHIIE, €€ Bbl, KOHEYHO, YBUICTh HE MOXKETE.

Ecnu Bam Hy>keH 0OpaTHBIi ciel, MpocTo HareyaTaiTe JBa:

>»> speech = 'Ceromgxa Ham noHanofuncs ofpaTHEN crem:

*»» print (speech)

CerogHa HamM noHagobuncs ofpaTHEDT caem: %

Obvedunsem cmpoxKu ¢ HOMOWbIO cumeona +

Brer moxerte O6’LC,[[I/IHI/ITB CTPOKU HJIM CTPOKOBBIC TICPEMCHHLIC B PythOl’l C IMOMOIIIBIO
oreparopa +, Kak oOKa3aHO Jajee:

>»> 'H obepuaynca nocHMoTpeTk '+'He obepHymace M oHAa

'A ofepHYNCHE ODoCHMOTpETE He ofepHymace Jo4 oHa'

MokHO Takke 00BbEIUHITH CTPOKH (HE TIEPEMEHHBIE), TPOCTO PACIIOJIOKHUB OJHY TEepe]]
JIpYroW:

>»» "urol nocMmoTrpeTk, " "He obepHynca mm g2

'"yrof nocmoTpeTk, He obepaHyncas s A'

He 3a0p1BaiiTe 100aBISTH MPOOETHI TPH O0BETMHEHUH CTPOK.

Pazmnoorcaem CMPOKU C ROMOULbIO CuUME0.1a *

Omneparop * MOXXHO MCHOJIB30BaTh AJISL TOTO, YTOOBI pa3MHOXHUTH CTPOKY. [TompoOyiiTe
BBECTH B MHTEPAKTUBHBIN HHTEPIPETATOP CICTYIOUIUE CTPOKH U IIOCMOTPETh, YTO MOITYYUTC:

»>»>» start = 'Paz-gEa '*4 + "‘\n'

»»» end = 'l[lpoEepka CEASH.'

»»» print(start + end)

Fas-gea Fas-gea Fas-gea Fas-OEa

[poEepKa CEASM.
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H3enexaem cumeon c nomouwipto cumeonos [ |

Jis Ttoro uroObl MOJMYYUTh OAWH CHUMBOJ CTPOKH, 3aJaliTe CMEIIeHHWE BHYTPU
KBaJpaTHBIX CKOOOK Mmociie MMeHH cTpoku. CMelleHue mepBoro (KpaiHero cieBa) CHMBOJIA
paBHo 0, cienyroniero — 1 u T. 1. CMenieHre nocieaHero (KpaifHero crnpaBa) CHUMBOJIA MOYKET
OBITH BBIpAXKEHO Kak —l, MOSTOMY BaM HE MPUIETCS CUYUTATh, B TAKOM CiIy4ae CMELICHUE

MOCJICTYIOITUX CUMBOJIOB Oy/ieT paBHO —2, —3 U T. [I.:
*»> letters = 'afEroefEIMEENMHONDCTY DX IEIIENESDE "
»>»>» letters[0]
L] E'.. L]
»>»> letter=s[1]

IEI
»>»>» letter=s[-1]
IHI
»»>» letter=[-2]
IB:II

Ecau BBI YKaK€TC CMCUICHUC, PaBHOC MJIMHE CTPOKU HIIN OoJIbIIIE (HOMHI/ITe, CMCIICHUA

nexart B auamna3oHe ot 0 10 JJIMHBI CTPOKH —1), cCreHepupyeTcs: UCKIIIOUCHHE:
>»>» letter=s[33]

Traceback (most recent call last):
File "<py=shellf§l37>", line 1, in <module>
letter=s[33]
IndexError: string index out of range

ITockOIBKY CTPOKH HEU3MEHSAEMBI, BBl HE MOKETE BCTABUTh CUMBOJI HEIIOCPEACTBEHHO B
CTPOKY WJIM M3MEHUTH CUMBOJ IO 3aaHHOMY HHAEKCY. [TornpoOyem n3meHuTs cinoBo Maia Ha
ci1oBo Jlama 1 moCMOTpHUM, 4TO IPOU30MIET:

»>»>» name = 'Mama'
>»» name[0] = "O°"
Traceback [(most recent call last):
File "<pyshellfl35>", line 1, in <module>
name [0] = 'O°'
TypeError: 'str' object does not support item assignment

BwmecTo sTOro BaM mpHAETCs MCMOIB30BaTh KOMOMHAITMIO CTPOKOBBIX (DYHKIIMH BpOJE
replace() uinu slice (koTopast OyzneT paccMOTpeHa Jjajiee):

¥»>» name = 'Mama

»»» name.replace ("M',"0")
'Nama"

> "' 4+ name[1:]

'Nama"

H3enexkaem noocmpoku ¢ nomouyvio onepamopa [ start : end : step |
W3 cTpoku MOXHO W3BJI€YH MOJCTPOKY (YacTh CTPOKH) ¢ OMOIIbIO GyHKIMH slice. Boi
omnpenensiere slice ¢ MOMOIBI0 KBaIPaTHBIX CKOOOK, CMEIICHHS Havasia MOACTPOKH start M KOHIIA
MOJICTPOKH end, a TakKe OMIMOHAILHOTO pa3Mepa mara step. Hekoropble U3 3TUX mapameTpoB
MOTYT OBITh UCKJTFOUYCHBI. B 1OICTPOKY OYIyT BKITFOYCHBI CUMBOJIBI, PACTIONIOKEHHBIC HAYUHAS C
TOYKH, HAa KOTOPYIO YKa3bIBAeT CMEIIEHHUE start, U 3aKaHYMBasi TOUYKOH, Ha KOTOPYIO YKa3bIBaeT
cMmernienue end.
e Omeparop [:] U3BIEKaeT BCIO OCIEI0BATEIBHOCT OT Havaja JI0 KOHIIA.
e Ormeparop [start :] U3BIEKaeT MOCIEIOBATEILHOCTh C TOYKH, Ha KOTOPYIO YKa3bIBaeT
cMeleHue start, 10 KOHIa.
e Omneparop [: end] u3BIEKaeT MOCIENOBATEILHOCTh OT Hadayia JO TOYKHU, HAa KOTOPYIO
yKa3bIBaeT cMmelleHue end Munyc 1.
e Omepatop [start : end] u3BneKaeT MOCIEIOBATEIHHOCT C TOYKH, HA KOTOPYIO YKa3bIBaeT
cMmerieHue start, 70 TOYKH, Ha KOTOPYIO yKa3bIBaeT cMmerienne end MuHyc 1.
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e Omneparop [start : end : step] uW3BIEKaeT MOCIEIOBATEIHLHOCTh C TOYKH, HA KOTOPYIO
yYKa3bIBaeT CMENICHHUE start, 10 TOYKH, HA KOTOPYIO yKasbiBaeT cMmemenue end MmuHyc 1,
OITyCKasi CUMBOJIbI, Yb€ CMENICHUE BHYTPH TTOJICTPOKU KPATHO step.

Kaxk u panee, cMmemienue ciieBa HampaBo onpenensierca kak 0, 1 1 T. 4., a cripaBa HaJIEBO
— Kak -1, -2 u 1. 1. Ecnu BBl He ykaxkeTe cMmelieHue start, GyHkmus OyaeT HCIOIb30BaTh B
KadyecTBe ero 3HadeHus 0 (Hadano ctpoku). Ecim Bbl He ykaxere cmemieHue end, ¢pyHKuus
OyJIeT UCIOJIB30BaTh KOHEIl CTPOKH.

Cozmaanm CTPOKY, COACPIKAIIYIO PYCCKHE OYKBBI B HUKHEM PETHCTPE:

*»» letters = 'afEnOefESMMENMHEONDCTY DX IINIITENE S0 "

Hcnonn3oBanue IPOCTOTO JIBOCTOYMS AHAJIOTUYHO HCII0JIb30BAHUIO
nocaenoparenbHocTH 0: (11enas CTpoka):

»>>»> letters[:]

' afET Oe RS MM EIMHEONDC TV O I ESIIrERE SH0E "

Bot Tak MOXHO MOJy4nUTh BCE CUMBOJIBI, HAUUHAs ¢ 20-r0 ¥ 3aKaH4YMBAs OCIICTHUM:
*>»» letters[20:]

'R ISR SH0E

A Temepp momydyuM cuMBONIBI ¢ 12-ro mo 14-ii (Python He BKkiIIOWaeT cuMBOIL,
PacMoI0KEHHBIN 0T HOMEPOM, KOTOPBIN yKa3aH MOCIEIHUM):

>»» letters[l2:15]

Cp—

[Tocnennue Tpu cumBoa:

>=>» letters[-3:]

'sma!

B cnenyromem npumepe Mbl HAUMHAEM CO CMENIeHUs 18 U uaeM 10 4eTBEepTOro ¢ KOHIA
cumBoiia. O0paTuTe BHUMAaHWE HA PA3HUILY C MPEABLAYIIMM IPUMEPOM, TAC CTapT C IMO3HIHNU -3
moJyyaa CUMBOJ 3. B 3ToM mpumepe KoHell Auamna3zoHa -3 O3Ha4aeT, YTO MOCIeAHUM Oyner
CHUMBOJI 10 aapecy -4 — b:

>>»>» letters[l8:-3]

' CTyY O XITUNNIERE

B cuenyromem mnpuMepe Mbl IMOJIy4aeM CUMBOJIbI, HAYMHAs C IMIECTOrO C KOHIA W
3aKaH4YMBas TPETHUM C KOHLIA!

*>»» letters[-6:-2]
'bﬁga'

Ecnu BbI XOTUTE YBEJIMUHTH 1IAT, YKAKUTE €ro MOCIE BTOPOro JBOETOUMS, KaK MOKa3aHO
B HECKOJIBKUX CIIEAYIOIUX IPUMEpax.

Kaxxas1ii ceqpbMOi CHMBOJI ¢ Hadaia JI0 KOHIA:

*»» letters[::7]

' amuder!

Kaxnp1it Tpetuii cuMBOJI, HAaUMHAs CO cMelleHus 4 1 3akaHuuBas 19-m cuMBoJIOM:

>»» letters[4:20:3]
1 m_lT 1

Kax b1l ueTBepThIii CUMBOJI, HaYMHas ¢ 19-r0:

>»>» letters[1l9::4]

p—

Kaxnprit naTeli cMMBOJI OT Havaia 10 20-ro:

»>»» letters[:21:5]

'aemoy "

Omnath ke 3HadeHne end TOJDKHO OBITh HA €UHUILY OOJIBINE, YeEM peaTbHOE CMEIICHHE.

N sto eme He Bce! Ecnu 3amate orpumnatenbHeii mar, Python Oyaer aBuratbcs B
o0paTHy0 cTOpoHY. B creayromem nmpumepe IBIKCHHE HAYMHACTCS C KOHIIA U 3aKaHUYMBAETCS B
HayaJie, HA OJIUH CUMBOJI HE NPOMYIIEH:

>=»>» letters[-1::-1]

' A EEEIEU XV TCpnoHMNIEMMamEe oTEES "

Mo’xHO 10OUTBCS TOTO ke pe3ynbTara, UCIOIb30BaB TAKOM MpUMeEp:
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»>>»> letters[::-1]

' A EHENNEU GV ToDNoEMIEMMIEEe nDEGa "

Onepanus slice 6osee MATKO OTHOCUTCSI K HETIPaBUIJIBHBIM CMEIICHUSM, Y€M MOUCK 10
uHACKCY. Ecii yka3aTh CMelIeHrne MEHbBIIee, YeM Hayallo CTPOKH, OHO OyneT oOpadaThiBaThCs
kak 0, a ecnu yka3aThb cMeleHue OOoJIbIlee, YeM KOHEI[ CTPOKH, OHO OyaeT oOpaboTaHo kak —1.
DTO NMOKa3aHo B CIAEAYIOMINX IIPpUMEpax.

Hauunas ¢ —50-ro cuMBOJIa U 10 KOHILIA:
*>»» letters[-50:]
'aBEDOe fmEIMMENMHEONDCTY X LI EINTEEE SH0A |

Hauwnnas ¢ —51-ro cumBoa u 3akanuuBas —>0-M:
»>»> letters[-51:-50]

'

Honyuaem onuny cmpoxu ¢ nomouwvio pynxuyuu len()

J1o 3TOr0 MOMEHTa MBI HCIOJIB30BANIA CHEIMATbHBIC 3HAKU MIPENUHAHUS BpoOJie +, YTOObI
MaHUNYJIUPOBaTh CTpokaMu. Ho cyiiecTByeT He Tak Y MHOTO MOAOOHBIX QyHKIMiA. Teneps Mbl
HAYHEM WCIIOJIh30BaTh HEKOTOpBIC BCTpOcHHBIE (DyHKIMK Python: mMeHoBaHHBIC (QparMeHTHI
KOJIa, KOTOPBIE BBITIOJIHSIOT OMPEe/ICHHBIE OIepaIliu.

Oyuknwmst len() MOICYNTHIBAET CHMBOJIBI B CTPOKE:
»>>»> len(letters)

33

>»> empty = "¢

>>»> len (empty)

Gyukuus len() ucnonp3yercs Takke sl APYTHX CTPYKTYP JAaHHBIX, KOTOpPbIC OYIyT
pPaccMOTpEHBI Jaliee.

Pazoenaem cmpoky ¢ nomouwvio goynkyuu split()

B otnuuue ot ¢pynkiuu len() HekoTopble (PYHKUINN XapaKTEPHbI TOJbKO s CTpoK. Jlis
TOTO YTOOBI MCIIOJIB30BaTh CTPOKOBYIO (DYHKIIMIO, BBEIUTE UMsI CTPOKH, TOUKY, UMsI (YHKLIUU U
apryMeHTbI, KOTOpble HYXHBbl (PYHKIMH: CTpoka. (QyHKUMs(aprymeHTsl). boiee moapob6HO o
(GyHKLIUAX MBI OyZIeM TOBOPUTH MO3XKeE.

Brl mMoxere mcmonib3oBaTh BCTpOeHHYIO (GyHKIMIO split(), 4ToOB pa3OuTh CTPOKY Ha
CIHMCOK HEOOJIBIIMX CTPOK, OCHOBBIBasiCh Ha paszjaenurene. Co CnMcKaMu Bbl MO3HAKOMHUTECH B

ciaenyromed yaboparopHoir pabore. CHHUCOK — 3TO TMOCJIEAOBATEIBHOCTh 3HAYCHHM,
Pa3ACICHHBIX 3alIATBIMH U OKPYKCHHBIX KBaIPpAaTHBIMU CKOOKaMu:

>»» todos = '"KYVOMTE MOJOKO, OOMHTE OOMNH, OOYMTATE pebéapy'

>»>» todos.split (', ")

['KVOMTE MOMOEOD', ' OOMHETE OONH', ' OOYMTATE pefEHEy ']

B npeasiaymiem npuMepe ctpoka umena ums todos, a ctpokoBasi GyHKIMS Ha3bIBaJlach
split() u mony4ana oguH apryment ','. Eciau BBl He ykaxkeTe pasnenutenb, GyHkuus split() Oynet
MCIIOJIb30BaTh JIIOOYIO IOCIIE0BATEIbHOCTh NMPOOENIOB, a TaKXe CHMBOJBI HOBOM CTPOKH U
TaOyIALUIO:

P> todos.split ()

["®ymmre"', "Momoko, ', "OOoMETE', "Oone, ', 'OounTrars', 'pebéHry']

Ecnu BeI BeI3bIBacTe yHkiumio Split 6e3 apryMeHToB, BaM BCE PaBHO HY)KHO J00aBIAThH
KpYTJble CKOOKM — UMEHHO Tak Python y3Haert, 4To BbI BBI3bIBacTE (PYHKIIHIO.

Oobvedunnem cmpoxku ¢ nomoublo hynkyuu join()

Oyukuus join() sBISETCS MPOTHBONONOKHOCTRIO GyHKIMHU split(): oHa 0oObequHSET
CIIUCOK CTPOK B OJIHY CTPOKY. BBI30B ()YHKIIMU BBITVIAIUT HEMHOTO 3allyTaHHO, MOCKOJBKY
CHavaja BbI YKa3bIBaeTe CTPOKY, KOTOpast 00bEIUHSACT OCTaIbHBIC, @ 3aTEM — CITUCOK CTPOK JIJISt
oowenunaenus: string.join(list). J{ist Toro 4To0BI 0OBEIMHUTH CIIMCOK CTPOK lines, pa3aenuB ux
CHMBOJIAMH HOBOM CTPOKH, BaM HYKHO HammcaTh '\n'.join(lines). B ciexyromem mpumMepe Mbl
00BeIMHUM HECKOJIBKO UMEH B CIIHCOK, Pa3AelICHHBIN 3asITHIMU U MPOOETaMHu:
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*>»» cripto_list = [‘ie:x‘, 'TMlonTepredcT ', "JloXHSECCHEOS YWyOOBMmE" ]
>»» cripto_ striﬂg = ', '".jJoin(cripto_li=t)
>>»> print (' oburamT B mecax HewepHo3emer: ', cripto string)

OHM DEHTamT E Mecax HeuepHo3eMegE: Hemw, donTepreict, [oXHECCKOE WYIOEMIE

Ilpouue pynxkyuu ona pabomsl co cmpoxkamu

Python conepxut Gombioi HaOOp (GyHKIUK A pabOThl cO CTpoKaMmH. PaccMoTpum
IOPHUHIAIT Pa0OTHl CaMBIX PACHpPOCTpaHEHHBIX u3 HUX. OOBEKTOM IS TECTOB CTaHET
CJICYIONICECTUXOTBOPCHHUE:!

>»>» poem = '"''Bmn 3TOT MMp IOIYyBOROM TEMOM OEVTaH.
IIa Bymer ceet! M sor aemncr HeoToH

Ho CarTa HEOOATDO XEAAN peEaHTa —

NpMmen SHHNTEMH, M CTano BcE Kak paHepme, ''!

12):
>»> poem[:13])
'EHN 3TOT MMpD '
CKOJIBKO CUMBOJIOB COAEPKHUT 3T0 cTuxoTBopeHue? (IIpobensl u cuMBOJIBI HOBOM

CTPOKHU YUUTHIBAIOTCSL.)

»>>» len (poem)

145

Hauunaercsa 1u CTUXOTBOPCHHUC C 6YKBOCO‘leTaHI/I}I Boin smom?
Frr» poelm. Startswith('Swn zToT')
True

3aKkaHYMBaECTC JIU OHO 6YKBOCO‘ICT8.HI/ICM 6cé Kak?

x> poem.endswith("scg xax')
False
Haiinem nepBoe BXOXKAeHHUECTIOBA MUP:
>>» word = "rop’
> poem.find (word)
g

Haiinem nocnennee BxoxaeHue OyKBBI U:
»x» poem.rfind('mx')

CpaBHUTE C NTEPBBIM:
»x>» poem.find("mx")

Ckonbko pa3 BcTpevaercs: OykBa u?
»>> poem.count ("i')

4

SIBAAIOTCS JIU BCE CHUMBOJIBI CTUXOTBOPCHUSA GYKBaMI/I NJIn I_II/I(I)paMI/I?
x> poem.isalnum()

Fals=se
HeT, B CTI/IXOTBOpeHI/II/I NUMCHOTCS €1IC U 3HAKU HpeHI/IHaHI/ISI.

Pezucmp u evipasnueanue
B atom pa3znene Mbl pacCMOTpPUM €11 HECKOIBKO TPUMEPOB UCTIOIB30BAHMS BCTPOESHHBIX
dbyHKMiA. B KadecTBe mOIOMBITHONW BRIOEPEM CIIECTYIOIIYIO CTPOKY:
b e setap = 'gMepMEAHEL, GpaHUYI M DYVCCEME NOOATM Ha HeofMTasME oCTDOE. ..
VY aanum CUMBOJ «.» ¢ 000X KOHITOB CTPOKH:
>»> setup.strip('.")
'aMEpMEAHEL, GpaHUYI M DVCCEME NoOOamM Ha HeofMTasMell oCTpOoE'
3ameuaHue:
ITockonbKy CTPOKHM HEU3MEHSEMBI, HU OJIMH U3 3TUX MPHUMEPOB HE U3MEHSET
cTpoky setup. Kaxnpiii mpumep mnpocto OepeT 3HadYeHHE IEPEMEHHOU setup,
BBINIOJIHSIET HaJ HUM HEKOTOPOE€ JEHCTBHME, a 3aT€M BO3BpAIIACT pPE3yJbTAT Kak
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\ HOBYIO CTPOKY.
Hanwumewm nepsoe cioBo ¢ 00JbII0H OYKBHI:
»>>» setup.capitalize()
'IMepMKAHEeL, (paHLY3I M DYCCKMM Nonamd Ha HeobMTaseMel oCTROE. . .
Harnumem Bce cimoBa ¢ 607611101 OYKBBHI:
»»» Zetup.title ()
'AMepMEaden, $pasuys WM Pycceui [onamd Ha HeofMrasmedd OCTDOE. ..

3anuiieM Bce c0Ba OONBIIUME OyKBaMU:

»»>» Zetup.upper|()

' AMEPMKRHEL, £PRHIYS M PYCCKMA NCOMNATM HA HECEMTAEME OCTECE...!
3anuiieM Bce cI0Ba MaJICHbKUMU OyKBaMH:

»>>» setup.lower()

'aMeEpMKaHel, dpaHny3I | DYVCCEMM nonami Ha HeobWMTaeMHE OCTDROE. . .

CMeHHUM perucTpbl OyKB:
>x>» Zetup.swapcase ()

' AMEPMKAHEL], $PAHIYS M PYCCKI MICMOAIN HA HECEMTAEMHI CCTPCE...'

Ecnu Ob1 B cTpoke ObITH OyKBBI B pa3HBIX PETHCTPAX, OHU Obl TOMEHSUIN CBOW PErucTp Ha
HpOTHBOHOJ’IO)KHbeI. B JaHHOM CJIydac BCC 6YKBLI BBIBCCHLI B BEPXHEM PETrUCTPC.

Teneps MBI mopaboTaeM ¢ GyHKIUSAMHU BbIpaBHUBaHUS. CTpOKa BBHIPABHUBACTCS BHYTPH
3aJJaHHOTO KOJM4YecTBa rnpodenoB (B nanHoM npumepe 30). OTUeHTpyeM CTPOKY B MIPOMEKYTKE
u3 30 mpoOeros:

>>»> Betup = 'SaxXxomMT JIomans E

»>>»> Betup.center (30)

' HaxoOMT JomanE B Gap. ..

BLIpOBHHeM €C I10 JICBOMY Kparo:

»»>» setup.ljust (30)

'"SaX0OMT Noman: E Bap. ..

A Tenepp 1o NpaBoMy:

>=> setup.rjust (30)

! SaxomMaT nomags E Bap...'

O ¢dopmaTupoBanuu U MpeoOpPa3oBaHUU CTPOK MBI 00Jiee TTOJAPOOHO MOTOBOPUM JIajiee.

Taxoke nanee OyAeT 3aTpOHYTO UCMOIb30BaHUE cUMBOJIA % U ¢pyHkuMK format().

e

n
[x1]
LS

3amenaem cumeoivl ¢ nomouiblo pynxyuu replace()

Ber moxere ucnonb3oBath (yHKuuio replace() ans TOro, 4troObl 3aMEHUTbh OAHY
HOJCTPOKY Jipyroil. Bl mepenaere B 3Ty (QYHKLHUIO CTapylo MOACTPOKY, HOBYIO NOJACTPOKY U
KOJIMYECTBO BKJIIOYEHUN CTapOM NOJICTPOKH, KOTOPOE HYXKHO 3aMEHUTbh. Ecim BBl omycTuTe
NOCJETHUN aprymMeHT, OyAyT 3aMeHEHbl Bce BKIIOUeHHs. B 3Tom mnpumepe coBmagaer c

3aIaHHBIM 3HAYCHHUEM U 3aMCHACTCA CIICAYIOIIasa CTPOKa:
»>>»> Betup.replace ('nmomane:', 'Da=Empa’)
'Sa¥oO0MT nasEmE B Bap. ..t
3amenum MakcumyMm 100 BkIItoueHH OYKBHI a:
»»>» setup.replace('a', 'aza', 100)
'S23aX00MT MOoma3an: B Ba3adp. ..
Ecnu BBl TOYHO 3HaeTe, Kakylo MOJCTPOKY WIIM MOACTPOKU XOTHTE WU3MEHHUTbh, (DYHKIUS

replace() craneT A7s BaC XOPOIIMM BEIOOPOM.
WNHuorna BaM HY»XHO YOEIUTHCS, UTO MOACTPOKA SBJISICTCS IIEIBIM CIIOBOM, HAYAJIOM CJIOBa

U T. 1. B 2TUX ciydasx moHamoOsTCs peryisipHble BhIpakeHUs. VX MbI pacCMOTPUM B JPYTHUX
paborax.

Coodepoicanue omuema . BbINOJHEHHYI0 PadoTy COXpPAHHMTH B NaIlKe IMOJ CBOEH
(pamMuiInel ¥ MOKa3aTh MPENoAaBaTe/II0

Konmponvnsie gonpocut
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=

B 1uéM 0c00EHHOCTB CTPOK MO CPAaBHEHHIO C IPYTHUMH COCTaBHBIMH TUITAMH JIAaHHBIX B
Python u co cTpokaMu BO MHOTHX JPYTHX S3bIKaX MPOrPaMMHUPOBAHHMS?

Kaxkue criocoObI 3a1aHust CTPOK BbI 3HaeTe?

J11s1 4ero UCIOIB3YIOTCS JIBa BUIA KaBBIYEK IIPH 3aJaHUU CTPOK?

Kak M0xHO COeTUHUTH 2 CTPOKHU B OJIHY?

Yro 6y,I[CT BBIBCJICHO IIOCJIC IPUMCEHCHHU A KOMaH/IbI
»»> str(l.0e4)

abrown

1S

Kak u3Bneub U3 CcTpoKH ¢ PyCCKUM aln(paBUTOM KaXKIYIO0 BTOPYIO OYKBY, HAUMHAS C «1I»?

7. Kakoi koMaH/10ii MOYKHO BBIBECTH CTPOKY ‘YTPO KPacCUT HEXKHBIM IIBETOM’ B OOpPaTHOM
nopsiake?

8. Uro Oynet BIBElIEHO, €CJIH 3aPOCUTh Cpe3 IEpeMEHHOM ¢ pycckuM andasutom (33
OYKBBI) CIIEAYIOIIUM 00Pa3oM:
»>»» letters[0:100]

9. s yero npeanaznaueHa ¢pynkuus len()?

10. nst yero npennaszHauena Gyukims Split()?

11. Yro Gyner pe3yinbTaToOM BBIIOJIHEHUS KOMaH] ?
»>>»>» todos = "EVOMTE MOJNOKO, OOMETE OOJE, OOYMTATE pebEHRy'
»>>>» todos.split(", ")

12. Yto Oyzer, ecinu B MpEeAbIAYIIEM IPUMEPE BbI3BATH Q)yHKuHio split() 6e3 aprymenra?
>»» todos.split()

13. Ins yero npennaszHayena GyHkiwus join()? [IpuBeaute mpumMep KUCIOIb30BAHHUS.

14. Tns yero npenHaszHayeHa GyHkims Strip()?

15. Ins yero npennaszHaueHa GyHkiwms capitalize? Uro Oyzmer, eciiu IpUMEHHUTH €€ K CTPOKE
‘mepexo/iv Ha TEMHYIO CTOPOHY, F03€pHENM, y Hac ne4eHbku!’

16. Kak u3MeHHTCS cTpOKa mociie npuMeHenus Gynkiuu capitalize?

17. Kakast pyHKIMS 103BOJISIET BHIBECTH BCE CJIOBA B CTPOKE C MPOMHUCHBIX OYKB?
[TpumeHuTe €€ K CTpOKe ‘epexoan Ha TEMHYIO CTOPOHY, F03€pHEIM, y HAac Ne4eHbKu! .

18. /1ng yero npeanasHayeHa GyHkuus upper?

19. Coznaiite cTpoky «3axonuT jomaas B 6ap». [IpumMennTe GyHKIUU, KOTOPbIE U3MEHSIOT

e€ BeIpaBHUBaHUE. [IpoieMOHCTpUPYITE pe3ynbTar MpernogaBaTelto.

20. st uero ucnosnb3yercs ¢pyukiwms replace()? Ipusenure npumep e€ UCOIb30BAHUSL.

JlabopaTopnasi paGora 3. Ci105kHbIe CTPYKTYPBI JaHHBIX: CHUCKH, KOPTEKH

Ileny padbomot:
W3yunth OCHOBHBIC (PYHKIMHU /sl pabOTHI CO CITIMCKaMU M KOPTEXaMH B si3bike Python,
O0COOEHHOCTH M 00JIaCTH MPUMEHEHUS 3TUX KOHCTPYKIIMA.

Teopemuueckas uacms.

BoNBIIMHCTBO SI3BIKOB MPOTPAMMUPOBAHMSI MOTYT MPEICTABIATH MOCIEA0BATEIHHOCTL B
BUIC O6L€KTOB, MIPOMHACKCUPOBAHHLIX C ITOMOINBIO UX ITO3UIHH, BBIan(eHHOﬁ T CJIBIM YHUCIIOM:
MEepBBIA, BTOPOM U Janee A0 TMOocleAHero. Bbl ye 3HAKOMBI CO CTPOKAMH, OHHU SIBISIOTCS
MOCJICI0BATEIFHOCTAMU CUMBOJIOB. BBI YK€ HEMHOTO 3HAKOMBI CO CITHCKAaMH, OHHU SIBJISIOTCS
MOCIIE0BATEIHHOCTSIMH, COACPKAIIUMHU JaHHbBIE IF000TO THIIA.

B Python ectp eme nBe CTpYKTYpBI-TIOCIEAOBATEILHOCTH: KOpPTEXHU W cnucku. OHHU
MOT'YT COACPIKATh HOJIb WA 60)166 3JIEMEHTOB. B oTimmume ot CTPOK DJICMCHTBHI MOTYT 6LITI>
pa3HBIX TUIOB. DAKTUYECKH KaXIbI JIEMEHT MOXKET OBITh JI0OBIM 00BekTOM Python. D10
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MO3BOJISIET CO3/1aBaTh CTPYKTYPHI JIFOOOH CII0KHOCTHU U ITyOUHBI.
[Touemy xe B Python mmerorcst kak crucku, Tak U Koprexu? Koprexu HensMmeHseMsbl,
KOTJa Bbl [IPUCBAUBACTE KOPTEXKY IEMEHT, OH «3ameKaercsa» U 0oiblie He u3Mensercsa. Cucku

e MOXHO M3MEHATh — J00aBIATh M YHANsATh AJIEMEHTHI B JIO0OH ynOOHBIH MOMEHT. MBI
pPaccMOTPHM MHO>KECTBO IIPHUMEPOB MPUMEHEHHUS 00OUX THIIOB, C/ICIaB aKIICHT Ha CITUCKAaX.
Cnucku

Crnucku cimyxar JJii TOro, 4TOoObl XpaHUTh OOBEKTHl B OIPEAEICHHOM IOPAJIKE,
OCOOEHHO €CIIM TOPSIOK WM COAEPKUMOE MOTYT M3MEHAThCA. B oTiiMdMe OT CTpOK CIHCOK
MOKHO U3MEHHTbh. Bbl MOXKETe U3MEHUTh CIHUCOK, 100aBUTh B HEI'O HOBBIE HJIEMEHTHI, & TAKKe
yAaJIUTh WM Iepe3anucars cyuiectByromue. OIHO U TO K€ 3HaYEHHE MOXKET BCTPEUYaThCs B
CIIMCKE HECKOJIBKO Pa3.

Koprexu

Koprexu, Kak U CIHUCKH, ABIIAIOTCS MOCIEJ0BATEIBHOCTAMH ITPOU3BOJIBHBIX 3JIEMEHTOB.
B ornnune oT cIMCKOB KOPTEKU HEU3MEHSEMbl. JTO O3HAYaeT, YTO Bbl HE MOXKETE J0OaBUTH,
YAAJIUTh I U3MEHUTH 3JIEMEHTBI KOPTEXka I10CJIE TOT0, KaK ONPEAEIIUTE €ro.

[ToaTOMY KOPTEX aHAJIOTMYEH KOHCTAHTHOMY CIIMCKY.

OO0opyroBanye U MaTepHablL.

[TepcoHanbHBIH KOMITBIOTED, Cpeaa pa3pabotku Python.

Yxa3anud 1o TexHukKe 0e30MaCHOCTH:

CoOOTBETCTBYIOT TEXHUKE O€30MACHOCTH MO PadOTe ¢ KOMIBIOTEPHON TEXHUKOM.

3adanus

Co3zoanue cnuckoe ¢ nomouipto onepamopa [| unu memooa list()
Crucok MOXHO CO37aTh M3 HYJIS WM 0oJiee DJIEMEHTOB, Pa3JIClICHHBIX 3aISITBIMU H

3aKJIFOYCHHBIX B KBA/I[paTHLIC CK06KI/IZ
»»» empty list = []

>>> weekdays =
>»>» big birds =
»»> first names

Kpowme toro, ¢ momoipio ¢pyHkiuu list() MOXKHO co3AaTh MyCTON CIHUCOK:
*»» another empty list = list()

*»» another empty list
[]
B nanHom npumepe Tonbpko crucok weekdays ucmonb3yeT TOT (DakT, YTO 3JIEMEHTHI
CTOAT B ompezeneHHOM nopsiake. Crnncok first names moka3pIBaeT, YTO 3HAYECHUS HE JIOJKHBI
OBITh YHUKAJIbHBIMH.
3ameuaHue:
Eciu Bbl XxoTuTe pasMemniatb B TOCJIEIOBAaTEIbHOCTH TOJIBKO YHUKAJbHBIE
3HAUEHUS, MHOXKECTBO (se€t) MOYKET OKa3aTbCsd JIydIIMM BapHaHTOM, 4Y€M CIHCOK. B
mpenplayleM mnpuMepe crnucok big birds BmomHe MoxkeT ObITh MHOXecTBOM. O
MHOYECTBAX BBl CMOKETE IPOYECTh B CIeAyIOIIel paboTe.

Ilpeoopa3zosanue Opyzux munog 0aHHBIX 8 CRUCKU ¢ noMouiblo ynxyuu list()

CDYHKI_II/ISI hSt() npeo6pa3yeT APYruc TUIIbI JAaHHBIX B CIIUCKH. B CJICAYyOmEM IIpuMepe
CTpoOKa npeo6pa3yeTc;1 B CIIMCOK, COCTOSIIIINH M3 OJTHOCUMBOJIBbHBIX CTPOK:

»xx list ("woT3')

[.K.; .C.; .T..r l_-al]
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B »srom mnpumepe KopTexk (3TOT THO MBI PAacCCMOTPUM Cpa3y IIOCJIE CIIHCKOB)
peoOpasyeTcs B CIIUCOK:

»>»> a_tuple = ('Ha crapr', 'BmmasEwme', "Mapom')

x> list(a_tuple)

['Hi crapT', "DHMMazwe', 'Mapm']

Kak mb1 nmenamm B moppaszgene «PasmenseM cTpoky ¢ momombio ¢GyHKIuu split()»

1abopaTopHOil pabOTHI 2, MOKHO MCIIONB30BaTh (pyHKIHIO split(), 4TOOB TpeoOpa3oBaTh CTPOKY

B CIIMCOK, YKa3aB HEKYIO CTPOKY-pa3aCINTECIIb:
»»> birthday = "1/6/158%80°

»»>» birthday.splic('/")
[Illr IEI!’ |199|:||]

LITO, €ClIi B OpHFHHaHBHOfI CTPOKE COACPKUTCA HECKOJIBKO BKJIIOUEHHH CTPOKHU-
pazpenurenss noApsa? B 3ToM cilydae B KauecTBE 3JEMEHTA CIUMCKA BbI MOJIYYUTE IYCTYIO
CTPOKY:

¥¥» a_str = "a/bffefdf et
*»» a str.splic('/")
[Ialr_lblr Ill' ICI'- Idlr Ill' Ill' IEI]

Ecyiu ObI BRI MCTIOJIB30BAIIM Pa3ICIUTENb //, COCTOSIIIMA U3 ABYX CHMBOJIOB, TO TIONYUYUIIH
OBl ClIeyIOIUN Pe3yabTaT:

x> a str.split('//")

[la!.fblr 'C_.-'rd', '_.-'rE']
Honyuenue 3nemenma ¢ nOMowb10 KOHCmMpyKuuu [cmeuiernuel

Kak u AJIs1 CTPOK, BBl MOXKETC U3BJICUL OAHO 3HAUCHUC U3 CIIMCKA, YKa3aB €TI0 CMCIICHUC:
»>»» friends = ['Pefuwen', 'Moxmma', '&mbu']

»»>» friends[0]

' Pefuen’

>»» friends[1]

'Mosmra '

>»» friends[2]

' Epafrg

OH?[TI) JKC, KaK M B ClIy4dac CO CTpOKaMH, OTPULATCIBHBIC MHACKCBI OTCYHUTBIBAIOTCA C
KOHIIa CTPOKH:
»>»>» friend=[-1]

' dpafing
»»>» friend=[-2]
'Mosmra "
»»>» friend=[-3]
'Pefiusmn"
3amMeuaHue:
CMGHICHI/IG JOJI’KHO 6I)ITI> KOppCKTHI)IM 3HAYCHUEM JIsI CIIMCKa — OHO

MpeCTaBIseT CcOoOOW TMO3WIMIO, Ha KOTOPOM pacroyiaraeTcs MPUCBOCHHOE paHee
3HaueHne. Ecnu BBl yKa)keTe MO3UINI0, KOTOpas HaXOJUTCS Mepe]l CIUCKOM HIIA TTOCTe
Hero, OyleT CreHepupoBaHO HCKIOUeHHe (ommbka). BOT 4TO chmyduTcs, €ciau Mbl

nmonpoOyeM MoJyduTh mecToro Apyrafriends (cMemeHne paBHO 5, €CJIM CYUTATh OT HYJIS)
WJI K€ TSITOTO Mepe]] CTUCKOM:

»»» friends = ['Uenmgmep', 'Pocc', 'IO=oyvk']
»>»» friends[5]
Traceback [(most recent call last):
File "<pyshellf58>", line 1, in <module>
friends=s[5]
IndexError: list index out of range
»»>» friends[-%]
ITraceback (most recent call last):
File "<pyshells#5%>", line 1, in <moduleX
friends[-5%]

IndexError: list index out of range
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Cnucku cnuckoe
CIHCKH MOTYT COJIEP)KAaTh JICMCHTBI PAa3JIMUHBIX THUIIOB, BKJIKOYAs JAPYTrHUe CIUCKH, YTO
[IOKA3aHO JaJiee:

>»>>» small birds = ['BopoBenin', "CHHMua']

>»>» extinct birds = ['Homo', 'ApxeonTepumec', 'AISMATCEME oTpayc' ]

>»>» flightle=ss birds = [3, 'Fwmem', 2, 'Suy']

>>> all birds = [small birds, extinct birds, 'BONMHMCTHEI OOoOyrDam', flightless birds]

Kak xe Oyner BoIrsiieTsh crucok cruckos all birds?
>»>» all birds
[["Bopofeit', 'Cuzmua'], ['Iozmo', 'ApxeonTepueEc', 'LA3marTcrmsi cTpayc'], 'BoJHMCTENT nonyrain',
[3, "FEmEm', 2, "Smy'l]

B3risiHem Ha €ro nepBblil 3JIEMEHT:

»>>> all birds[0]

['EDpDEEﬂ', ' Cammana ' ]

[lepBbiii 2MeMEHT SBISETCS CIUCKOM — 3TO cnucok small birds, oH yka3aH kak mepBblii
anemeHT criucka all_birds. Ber MokeTe noranaThbCsi, 4eM SBISIETCS BTOPOU DIIEMEHT:

>»> all birds[1]

['EDED'T 'ApHeonTepMEC', 'LASMATCEMHA cTpavoe']

DTO BTOPOH yKa3aHHBIA HaMH 3yeMeHT, extinct birds. Eciam HYXHO MOIyduTh MEpPBHIH
JJIeMeHT chucka extinct birds, Mbl MokeM u3BIe4Yb ero u3 cnucka all birds, ykazaB naBa
MHJEKCA:

i all blrds[l][ﬂ]

'Momo®

Wupekc [1] cebutaetest Ha BTOpoi#t aieMeHT criucka all_birds, a [0] — Ha mepBbIit 37eMEeHT
BHYTPEHHET'O CIIUCKA.

H3menenue snemenma ¢ nomouibio KOoncmpykyuu [cmeuienuel

[To anamoruu ¢ MOJTYYEHHWEM 3HAYEHUS CIHCKA C MOMOIIBI0 €0 CMEIIECHUS BBl MOXKETE

NU3MCHUTH 3TO 3HAUYCHUC:
»>»» bros = ['Mapman
»>»>» bros[0] = "PoBEm
>>>» bros
["Fofue Depfauwxm', 'Bap=Em', 'Ten']

Ten"]

Onsate xe CMCIICHHUE JOJIXKHO OBITh KOPPEKTHBIM JIA 3aIaHHOT'O CITMCKA.

Bel HE MOXeTe W3MEHHTh TaKUM CIIOCOOOM CHMBOJI B CTPOKE, ITOCKOJIbBKY CTPOKH
HeusMeHsaeMbl. CIHMCKH XK€ MOXKHO M3MEHHMTh. MOXKETe HU3MEHUTHh KOJHYECTBO DJIEMEHTOB B
CITMCKE, a TaKXXC CaMH 3JICMCHTDI.

Ompe;)beme KYCOUY€K — U36/1€4€HUE ITIEMEHM OB C NOMOULbIO ouanaszoHa cmemeum?

BAOHGK)H3BH€HLIKSCHHCKaHDHHOCHeﬂOBaTeHLHOCTB,HCHOHB3OBaBpaSHeHeHHeCHHCK&

>>» bros = ['Mapman', 'Bapam', 'Tenm']

*>»» bros[l:3]

["Eapan', 'Tem']

Takoi1 (I)pal“MeHT CIIMCKa TaKX€ ABJISICTCA CIIUCKOM.

Kak m B ciywae co cTpokamu, INpH pa3ACICeHHUM MOXHO IPOMYCKaTh HEKOTOPHIE
3HadyeHusa. B CJICAYIOUICM IIPUMEPE MbI U3BJICYCM Ka)l(,[[BIfI HEYETHBINA DJIEMEHT:

>>> bros[::2]

[ "Mapman', 'Ten']

Tenepb HAYHEM C IIOCJIICIHETO JJIEMEHTA U 6y21€M CMEIIAaThCA BJICBO Ha 2:

>>>» bros[::-2]

["Ten', 'Mapmamn']

4! HAKOHCIL, paCCMOTPUM IIPUCM MHBCPCHUU CIIHMCKA:

*»» bros[::-1]

["Ten', 'Bapmm', '"Mapman']

JlobaBjieHHe 3J1eMeHTa B KOHell CIIUCKA ¢ MOMOIIbI0 MeToxa append()

TpaguioHHbIi criocod H00aBICHHS AJIEMEHTOB B CIUCOK — BBI30B Meroaa append(),
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yTOOBI T0OABUTH MX B KOHEIl crucka. Jlo0aBUM K paHee CO3JaHHOMY CIUCKY npy3eid Peituen,

HpGI[BapI/ITeJIBHO BBIBC/IA €TI0 HA 3KpaHI
>»>» friends

["Yennonep', '"Pocc', '"ImovHM']

»»>» friends.append('Feiaen’)

¥»» friends

["Uenmgnep', 'Focc', '"Imovm', 'Peluen']

O0bennHsieM CIMCKHU ¢ MOMOIIBIO MeToaa extend() uiam oneparopa +=

MoxHO OOBEAMHHTH OAWH CIHCOK C JAPYyruM C Tmomompio Meroma extend().
[Ipeanonoxum, 4TO MOOpPBIA 4YEOBEK JlajJ HaM HOBBIM CIHCOK OpaTheB Mapkc, KOTOpBIH
Ha3bIBaeTcs others, ¥ MbI XOTHM 100AaBUThH €r0 B OCHOBHOM CITMCOK Marxes:

*»» friends

['"Usexgnep', 'Focc', "ImovM', 'Peluen']

»>» others = ['"Hozmra', "#ubn']

»»» Ifriends.extend(others)

*¥» friends

["Uengnep', 'Pocc', 'Imovm', 'Pefwen', 'Moxmxa', '$mbu']

MoXHO TakKe HUCII0JIL30BaTh oreparop +=:
»»>» friends+=others
»»>» friends
["Uengnep', 'Pocc', "Omovmk', 'Pefuen', 'Moxmxa', '$wubu', 'Mommea', "&mbu']

Ecnu 661 MBI ncnionib3oBanmu MeTo append(), crimcok others ObuT ObI T0OABIIEH KaK OJUH
QJICMCHT CIIMCKa, BMCCTO TOI'O 4TOOBI O6’be,Z[I/IHI/ITL €0 SJICMCHTHI CO CIIMCKOM marxes:

»>»» friemd=s = ['"UYemmmep', 'Pocc’ 'Imoyu', "Pefuen']

r  maal

»>»» others = ['Mozmra', '&mbu']

»>>»» friends.append(others)
>»>» friends

['"Yengnep', 'Pocc', "Imovmk', 'Pemuen', ['Moxmmxa', "$wmbu']]

DTO CHOBA IEMOHCTPUPYET, YTO CHUCOK MOXKET COJIEP)KAaTh AJIEMEHTHI Pa3HBIX TUIOB. B
9TOM CJIy4ae — YETBIPE CTPOKH U CIIUCOK U3 IBYX CTPOK.

[lo0aBiieHHe 3jieMeHTa ¢ MOMOLIbI0 pyHKIMH insert()

@Oynkius append() go6aBiseT 3JIEMEHTHl TOJIBKO B KOHell cmucka. Korzma Bam HyXHO
100aBUTh BJIEMEHT B 33JaHHYIO MO3MIIMIO, UCHONb3yiTe QyHkiuio insert(). Eciu Bbl ykaxere
no3unuto 0, snemeHT Oyner AoOaBieH B Hayalno chnucka. Eciu mo3umus HaxonuTcs 3a
npelenaMy CIUCKa, 3JIEMEHT Oyzner A00aBieH B KOHEI CNMCKa, KaKk M B ciaydae ¢ (QyHKIuEeH

append(), TO3TOMY BaM He HY>KHO O€CIIOKOMTBHCS 0 TOM, uTo Python crenepupyer uckmoueHue:
>»>» friends.insertc (3, "Somymza’)

>»>» friends.insert (10, "Eappu LAnme=")
>»>» friends
["Uenmgnep', "Pocc', "Imovm', 'Somymea', "Pefwen', ["Ho=wmea', "#mEu'],

"Bappu Amnmes']

Yoanenue 3aoannozo snemenma c nomowivro pynkyuu del

Hammm kKoHCYnbTaHTBI TONBKO YTO MPOUHGOPMUPOBAIHN HAC O TOM, uTo bappu AjuieH He
ObLT OAHUM U3 Ipy3ei. OTMEHUM MOCIEeTHUI BBOJ:
P23 del friends[-1]
»>»>» friends=s
["Uexmonen", "Pocc', '"Imove', '"Somymea', "Pefuen', ["MosmMEa', "$mEn"]]

Kornma Bbl ynansere 3alaHHBI 3JEMEHT, BCE OCTAJIBHBIE 3JIEMEHTBI, KOTOPBIE HAYT
CIIEIOM 3a HUM, CMEMIAI0TCs, YTOOBI 3aHATh MECTO YIAJCHHOTO 3JIEeMEHTa, a JUIMHA CIHCKa
yMeHbIIaeTcss Ha eauHuIly. Ecim Bbl ynmanute '3omymika’ U3 moOCHeqHEH BEpPCHHU CIHCKA, TO

MMOJIYYHUTC TaKoHu PE3yibTaT:
»»» friends[3]

'Somyvmea’

»»>» del friends[3]

>»>» friends

['Uexmgnen', 'Pocc', 'Imovk', 'Pefuen', ["MozEmea', '&wmbi']]
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IIpumeuenue:

del sensemcs onepamopom Python, a ne memooom Cnucka — Henb3si Hanucamo
friends[-2/.del(). On noxoorc ma npomusononosicuyro npuceausanuro (=) onepayuio:
omxpenisiem ums om odbvekma Python u moocem ocob00ums namsame 00vekma, eciu
MO UMSL AGISIOCL NOCIEOHEN CCHUIKOU HA Hee.

YnajieHue 3jieMeHTA M0 3HAYEHHU IO C TOMOIIbI0 QyHKIUM remove()

Ecnu BRI He 3HaeTe TOYHO MM BaM BCE paBHO, B KaKou IMO3UI MK HaXOAUTCA DJICMCHT,

UCTIONB3YyiTE QyHKIHIO remove(), 9ToO0BI yIaIuTh ero mo 3Hadenuto. [Ipomaii, Monuka:
»»» friend=s = ['Uemgmnep', 'Pocc', 'O

Omovi', '"Peruen', 'Moxmma', "$mbu']

»»» friends.remove ('Mo=muEa')
>»» Eriends
['Yenmgmep', 'Pocc', 'Omovk', 'Peduen', '$ubn']

Mosry4yeHue 3aJaHHOTO 3JIEMEHTA M €ro ylaJleHue ¢ NoMoubi pyHkuuu pop()

BBl MOXeTe MoyduTh AJIEMEHT M3 CIHCKA M B TO YK€ BPEMs YAAJIHUTh €r0 C MOMOIIBIO
byukun pop(). Ecnu BbzoBeTe ¢yHKIMIO pop() W yKa)xeTe HEKOTOpOe CMeEIIeHHe, OHa
BO3BPATUT AJIEMEHT, HAXOJAIIUICS B 3aJlaHHOW IMO3UIMM; €CIM apryMeHT He yKas3aH, OyneT
ucnonp3oBaHo 3HadeHue —1. Tak, BbI30B pop(0) BEpHET TOJOBHOW (HAYAIbHBIN) 3JIEMEHT
CIHCKa, a BbI30B pop() miu pop(-1) — XBOCTOBOI (KOHEUHBIN) AIEMEHT, KaK MOKa3aHo Jajee:

»»>» friends = ['"Uexmnsp', "Focc', 'IO=movmM', 'Pefusn']
»>»>» friends.pop(-1)
'Pelusen"

>»>» friends
["Yemnner', 'Pocc', "Imovia']

Ilpumeuanue:

Ecnu w1 ucnonvzyeme gynkyuio append(), umobvr 0o6asums Ho8bie d1eMeHmbl 8
KOHey Cnucka, u (QyHKyuio pop(), umobvl yoanums u3 KOHYA 5MO20 dice CNUCKA, Gbl
peanuzyeme cmpykmypy oaunvix, uzeecmuyro kax LIFO (last in, Frst out — «nocneonum
npuwien — nepsvim yuienn). Taxyio cmpykmypy yawe nazvieaiom cmexkom. Bwizoe pop(0)
coz0acm ouepeov FIFO (Frst in Frst out — «nepsvim npuwen — nepsvim yweny). dmu
CMPYKMYpPbl MO2YM OKA3AMbCs NONE3HbIMU, eCU 8bl XOmume cooupams OanHble no mepe

ux nocmynienuss u pabomams aubo ¢ camvimu cmapvimu (FIFO), nubo ¢ camvimu
nosvimu (LIFO).

OnpenesieHne cMenieHUs 3J1eMEHTA 10 3HAYEHUIO0 ¢ oMolIbI0 pyHkuuu index()
Ecnu BBI XOTUTE y3HAaTh CMELIEHUE DJIEMEHTA B CIIMCKE IO €r0 3HAYEHUIO, UCITOIb3YUTE
¢bynkuto index(): -

»»» wizards = ['Tappu', 'Por', 'TeprmioHa', "Iobbi']
»»» Wwizards.index ('Fo=")
1

IIpoBepka Ha HAaJM4YMe YJIeMEHTA B CIIHCKE ¢ MOMOUILIO onepaTopa in
B Python nanuume snemMeHTa B CIMCKE MPOBEPSAETCS C MOMOIIBIO oreparopa in:

»r» "Iob6n' wizards
True

»»>» 'MeTvHbBA" wizards
False

OMHO ¥ TO XK€ 3HAYCHHE MOXET BCTPETUTHCS OOJIbIIE OJTHOTO pa3a. J[o Tex mop moka oHO
HAXOJUTCS B CHHMCKE XOTS Obl B €IMHCTBEHHOM DK3EMIUIIpE, omeparop IN Oyaer BO3Bpaliath
3HaueHue 1rue;



>»> words = ['to be', 'or not', 'to be']
>>» 'to be'! words
True

Ilpumeuanue:

Ecnu 6b1 uacmo nposepsieme nanuuue snemenma 6 Chucke u 8ac He GONHYem
NOPAOOK 3J1eMeHmOo8, Mo OJisl XPAHeHUs U NOUCKA VHUKATbHBIX 3HAYEeHUll 20pa300 Jiyyuie
noootidem muodxcecmso. O MHONHCECMBAX Mbl NO20BOPUM UYMb NO3JiCE 8 IMOLL pabome.

Onpeuem{eM KOJHYE€CTBO BKJIIOYEHUI 3HAYEeHHUS ¢ TOMOIIbIO (l)yHKIIHI/I COlllltO
qTO6HﬁOHpCHCHHTB,CKOﬂBKO pas Kakoe-11u00 3HauyeHHue BCTPEYACTCA B CIIMCKC, HCHOHBByﬁTe

¢dynkuuio count():

>>» words
["to be', 'or not', 'to kbe']
»»>» words.count ("to be')

-
»»>» words.count ("guestion'

IIpeoOpa3oBaHue CIUCKA B CTPOKY € NOMOIIBI0 GyHKIMH join()

B noapasnene «O0beauHsieM CTPOKH ¢ TMOMOIIbI0 (GyHKIHMU join()» MPOHLIION padOThI
dbynkus join() paccmatpuBaercsa Ooliee MoApoOHO, HO B3TJISTHUTE €Ille Ha OJUH MPUMEP TOTO,
YTO MOYKHO CJI€NIaTh C €€ OMOIIBIO:

Fr» Wizards

['Tappu', "Fox', 'Tepmmo=Ea’, 'Iof6n']

>»> ','".join(wizards)

'FappH,Pca,Fepmmcaa,JcEEH'

Ho norogute, BaM MOXET MOKa3aThCs, YTO HYXKHO JIenaTh Bce Hao0opoT. DyHkuus join()
npeHa3HavaeTcs JUisd CTPOK, a He JUIs CIMCKOB. Bbl He Moxkere HammcaTh Wizards.join(', "),
HECMOTPS Ha TO YTO MHTYHTHUBHO 3TO KaXXKETCS MPABHIBHBIM. ApryMeHToM s pyHKImH join()
SBJISIETCS 3T CTPOKA WK JII00ast uTepadesbHas MocaeI0BaTeIbHOCTh CTPOK, BKIIFOYAsi CITUCOK, U
OHa Bo3Bpaiaer ctpoky. Eciu 061 ¢yHKIMS join() OblIa TOTFKO METOJOM CITMCKA, BHI HE CMOTIIN
OBl UCTIOJL30BATh €€ JUISl IPYTHX UTEPAaOCIbHBIX 00BEKTOB BPOJIe KOPTEXKEH U CTpOoK. Eciii B
XOTUTE, YTOOBI OHa paboTana ¢ MOOBIM UTepaOEeNbHBIM THUIIOM, HY)KHO HaIlMcaTh OCOOBIA KOJ
JUISL KaX/J0ro Tuma, 4trodbl o0paboraTh oObeauHEeHMe. byaer mone3sHo 3anmoMHUTH: join()
npoTHBONOJI0XKHA Split(), Kak MOKa3aHO 3/1eCh:

»»>»> Separator = "'

»»>» Jjoined = separator.join(friends)

»»» joined

'Yenanep*Pocc* Imoyi"

»>»>» separated = joined.split (separator)

»>>»» separated

["Uenpgmep', 'Pocc', "I=moyn']

»>>» separated == friends

True

MensieM NOpPSII0K 3JIEMEHTOB ¢ NOMOIIbI0 GyHKINHU sort()
Bam uyacto HYXHO 6y)1eT HU3MCHATH MOPAAOK JJIEMCHTOB IO HUX 3HAYCHHUAM, a HE IIO
cmemenusM. s atoro Python mpenocrasnsier aABe GyHKINY:
e  (dynkuio crimcka sort(), KOTopasi COpTHPYET CaM CIHCOK;

e 00myro ¢pyHkuuio sorted(), KoTopasi BO3BpaliaeT OTCOPTUPOBAHHYIO KOTIHIO CITHCKA.

Ecnan snemeHTHl cnucka SIBISIOTCS YMCIAMHU, OHU IO YMOJIYAHHUIO COPTHPYIOTCA IO
BO3pacTaHuio. Eciu oHM SBISIIOTCS CTPOKAMU, TO COPTUPYIOTCS B alIaBUTHOM TIOPSIJIKE:
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»»» friends

["Uennanep', 'Pocco', '"Imovi']

>»>> sorted friends = sorted(friends)

>>> sorted friends

["Ixoyit', 'Pocc', 'Usnmomnep']

sorted_friends — 3o xomusi, ee co3aHHe HE U3MEHUIIO OPUTUHAIBHBIN CITUCOK:
»>>>» friends=s
["Uennnep', 'Pocc', '"Imovi']

Ho Bb130B dyskIuu crucka sort() mist friends u3sMeHHT 3TOT CHMCOK:
»»» friends.sortc()

>»» friends
['ngyn', 'Pocc', 'Ueraomep'l]

Eciu Bce 37eMeHThI Ballero crucka ojHoro Tuma (B crucke friends Haxomsrcss TOJIbKO
cTtpoku), dyHKIUS sort() orpadoraeT KOppekTHO. MHOTIa MOXHO Jake CMeIIaTh THIBI —
HalpuMep, LeJIble YUCIIA U YHCIIA ¢ IUIABAIOIIEH TOYKOW, — IIOCKOJIBKY B paMKaX BBIPaKCHUH
OHH KOHBEPTHPYIOTCS aBTOMAaTUYECKH:

>>> numbers = [2, 1. 4.0, 3]
>>> numbers.sort()

>>> numbers

[1, 2, 3, 4.0]

[To yMoONYaHUIO CIIHCOK COPTUPYETCS IO BO3PACTaHWIO, HO BBl MOXETe 00aBHUTH
apryMeHr reverse=1rue, 4To0bl OTCOPTUPOBATH CIIUCOK MO YOBIBAHUIO:

>>> numbers = [2, 1, 4.0, 3]
>>> numbers.sort(reverse=True)
>>> numbers

(4.0, 3, 2, 1]

IHonyuenue onunwl cnucka c nomouibto pynkyuu len()

Oynukuwmst len() Bo3BpaIniaeT KOJIMUYECTBO SJIEMEHTOB CITUCKA!

»»>» len(friends)

3

Ipuceausanue c nomouybro onepamopa =, Konuposanue ¢ nomouvto Qyukyuu copy()

Ecam BBI pucBanBaeTe OJIMH CIIMCOK OOJiee YeM OJTHOW NMEePEMEHHON, U3MEHEHHUE CITUCKa
B OJIHOM MECTe TIOBJIEUET 3a COOO0M €ro M3MEHEHUE B OCTANIBHBIX, KaK MMOKa3aHo Jajee:

»»> a = [1, 2, 3]

5> a

[1, 2, 3]

*»> b = a

*»> b

[1, 2, 3]

>»> a[0] = 'oo’

>>> a

['Cn', 2, 3]

Uto sxe HaxomutTcs B mepemeHHoil b? Ee 3maduenuwe Bce eme paBHO [1, 2, 3] umm
u3MeHusoch Ha ['Or', 2, 3]? [Iposepum:

>>> b

['On', 2, 3]

[TepemenHas b mpocTO CCHIIAETCS HA TOT K€ CHUCOK OOBEKTOB, YTO U a, MOITOMY,
HE3aBUCUMO OT TOr0, C TIOMOIIBIO KAKOTO HMEHHU Mbl H3MEHSAEM COJEPKHMOE CIIHCKA,

HN3MCHCHHUEC OTPA3UTCA HaA o0enx INEPEMECHHBIX
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»»» b

['Om', 2, 3]

»»» b[0] = "Huuoce!'!
»»» b

["Hyuoce!', 2, 3]
x> a

['Huzoce!', 2, 3]
BrI MO)keTE CKONTMPOBATH 3HAUEHUSI B HE3ABUCHUMbI HOBBIM CITUCOK C IIOMOIIBIO
OJIHOTO U3 CJIEAYIOIINX METOJOB:
e Qynxuun copy();
e (ynkmuu npeodpazoBanus list();
e pasOueHwus crimcka [:].

OpurvHanbHBIA CIHUCOK CHOBa OyAET NMPHCBOEH NEepeMeHHOH a. Mbl co3mamum b c
MOMOIIbI0 PYHKIIMU criHcKa copy(), ¢ — ¢ MOMOIIbI0 yHKIMH peodpazoBanus list(),ad — ¢
MIOMOIIbIO Pa30UEHNUs CITUCKA:

x> a [1,2,3]
»»» b = a.copvi()
¥»» o = list(a)
x> d = a[:]
»»> b

[1, 2, 3]

Frx C

[1, 2, 3]

rrod

[1., 2, 3]

31mech CIIUCKHA b, ¢ U d SABISIOTCS KOIMHUSIMH a — 3TO HOBBEIE OOBEKTHI, NMEIOIINE CBOU
3HAUEHUsl, HE CBSI3aHHBIC C OPUTHUHAIBHBIM CIIUCKOM 00BEKTOB [1, 2, 3], Ha KOTOPBIN cchUTaeTCs
a. lI3MeHeHMe a He MOBIMSIET Ha KoUK b, ¢ u d:

*>>>» a[0] = "Emm=Emna’
FrF a
['Emomma', 2, 3]
*»> b
[1, 2, 3]
> C
[1, 2, 3]
x> od
2

(1,

...
Lad
st

Kopmeicu. Cozoanue kopmediiceil ¢ nomouspio onepamopa ()

CuHTakcuc CO3JaHus KOpTC)KCﬁ HECKOJIBKO HCO6BI‘-IGH, KaK Mbl YBUJIUM B CJICHAYHOIIUX
[IpUMepax.

Haunewm ¢ CO3aaHus MyCTOT'O KOPTEKA C TIOMOIIBIO OIICPaATOpa ()

x> empty tuple = ()

e Enpty:tuple

i

UToO0BI cO31aTh KOPTEXK, COACPKAIINI OJTMH JIEMEHT WM 00JIee, CTaBhTE TTOCIIEe KaXKI0TO
9JICMCHTA 3alIATYIO. 910 BapHuaHT IJIsd KOpTC)KCfI C OAHUM DJIEMECHTOM:

>>»>»> one physicist = 'lenmoH KEyvoep',

P ﬂne_physicist

('EEHED; Eynep', )

Ecnu B Bamem KOPTEKE OoJtee OIHOT'O 3JIEMCHTA, CTABHTC 3aIlATYIO ITOCJIC KaXXIO0TO U3
HUX, KPOMC IMOCJICAHCTO:



»»> physicsts_tuple = 'lenmgo=R’
»»>>» physicsts_tuple

("Mennox', 'llecHapn', 'Pam=m')
[Ipu otoGpakennu koptexka Python BeIBoguT Ha skpaH ckoOku. Bam oHM coBcem He

HYKHBI — KOPTEX OIPEACIIACTCs 3alsThIMU, — OJHAKO HE IOBpeIAT. Bl MOXKeTe OKPYKUTh
HMH 3HAYCHUS, YTO IMMO3BOJIACT CACIAaTh KOPTEKU 0oJ1ee 3aMETHBIMU:
>»> physicsts tuple = ('lenoos', 'lleoxHapn', "Fao=')

»»>» physicsts tuple

{"Ienpos', 'JlIecmapn', 'Pag=')

KOpTe)KI/I IMMO3BOJIAOT BaM IMPUCBOUTH HECKOJIBKO IICPEMCHHBIX 3a OJIUH Pas3:
>»>> a,b,c = physicstes_tuple

e = |

'Menno:H"

»»> b

'NeoHapmn'

x> C

] FE‘.IL'.’E ]
I/IHOF,I[a 3TO HA3bIBACTCA paCHaKOBKOﬁ KOPTCIKaA.

Brl MoXxeTe MCIOIb30BaTh KOpPTCKHU, yTOOBI OOMEHSTH 3HAYCHHUS C IIOMOIIBIO OJHOI'O

BBIpKCHHMS, 0€3 MPUMEHEHHUS BPEMEHHOM TIEPEMEHHOM:
>>»>» password = 'lleueHewm'

»»>» dessert = "Mopomenoe!

>>»» password, dessert = dessert, password
>>» password

'Mopo=xesoe !

>»> dessert

'MewexnsrmM'

Oyukuus npeodpazoBanus tuple() co3maeT KOPTEKH U3 APYTrUX 0OHEKTOB:
>»> physicsts list = ['Dengos', 'Fpunere', 'Jlecms Buaen']
»>»> tuple(physicsts_list)
("Memmox', "Kpunoxe', 'Jllecma BuHEED')

KopTrexku npoTus cniiuckoB

Bel MoXkeTe HCHOIB30BaTh KOpPTCKU BMECTO CIIMCKOB, HO OHHU HWMCHOT MCHbLIIC

BO3MOXKHOCTEM — y HUX HeT QpyHKumit append(), insert() ¥ T. 1., TOCKOJIbKY KOPTEX HE MOXKET
OBITh U3MEHEH 1ociie co3anus. [loueMy ke He IPUMEHSTh Be3Jle CIUCKU BMECTO KOpTexei?

e  Koprexn 3aHUMArOT MEHbBIIIE MECTA.

e  BbI He cMOXKeTe YHUUTOKUTH 3JIEMEHTBI KOPTEsKa 110 OIINOKE.

e BBl MOXeETE HUCIIOIB30BaTh KOPTEKHU KaK KITIOYHU CIOBAPs (CM. CIEIYIONTYIO paboTy).
e  lIMeHOBaHHBIE KOPTEKH MOTYT CIIY)KUTh O0JIee MPOCTON aIbTEPHATHBON 00BEKTaM.
e  ApryMeHTHl (QYHKLUH MEPEIAIOTCS KaK KOPTEXKH.

IIpu perienuu MoBCeTHEBHBIX 3a7a4 BbI OyJeTe yallle MCIOJIb30BaTh CIMCKHU M CIOBapH,
KOTOpBIE OYIyT PaCCMOTPEHHI B ClieAyIolIel padoTe.

Koumponwvrsie gonpocot

1. B 4ém oTnuyme CIUCKOB OT CTPOK?
Kakue crocoObl co3aHus CIIMCKOB BBl 3HAETE?

N

3. TlpucgoiiTe mepeMeHHOW ACTPOKOBOE 3HAYCHHUE KKOTI», 3aTEM IepeMeHHoM b mpucBoiite
3HAYCHHUE - CITUCOK U3 OYKB MIEPEMCHHOI 4. 3aTeM B IIEPEMEHHOM ¢ co3/aiiTe u3 crucka b
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CTPOKY, paBHYIO a(UCTIOTIB3YHTE ISl 3TOT0 KOMaHy U3 Ta0OPaTOpHON pabOTHI IO TEME
«CTpoKn»).

4. Kaxkas ¢pyHKIMS TOTy4aeT U3 CTpoKU cnucok? Kak 3aate pazaennTeins, KOTOPBIA
JIOJIKEH OBITh UCITOJIb30BaH?

5. Yro Oynert, eciu Mpu CO3/IaHUU CITUCKA U3 CTPOKHU Pa3AeTUTENb BCTPETUIICS HECKOIBKO

pa3 noapsin?

Kak co3nate cnircok criuckoB? Kak BeIBogsITCS ero anemMeHThl? [IpuBeaure npumep.

MO’KHO 11 3aMEHUTH 3JIEMEHT crucKa?

Kak BpIBecTH AMana3oH 3JIeMEHTOB CIHCKa?

Kak BpIBecTH Ha 3KpaH Ka)XAbli BTOPOM 3JI€MEHT CIIUCKA OT MOCIEAHEr0 K IepBoMy?

10. Kak BbIBECTH 3JIEMEHTHI CIHCKA Ha SKpaH OT MOCJIEAHEro 0 MepBoro?

11. Kakue cnoco0Obl 100aBI€HNS 3JIEMEHTOB B CIIUCOK BBI 3HaeTe?

12. Kakue criocoObl yaaneHus 3J1eMEeHTOB U3 CIIUCKa Bbl 3HaeTe? B uém ux ormuune?

13. Kak 00beIMHUTS IBa CriuckKa?

14. Yro Ttakoe merons! FIFOu LIFO?

15. Kak onpenenuts HOMEp 2JIEMEHTa B CIIUCKE M0 3HAYECHUIO?

16. Kak MO>XHO ONpeAenuTh HATMYKE FIEMEHTa B CIIUCKE?

17. Kak MO>KHO OIpeAeaUTh KOJIMYECTBO BXOKACHUN 2JIEMEHTA B CIIMCOK?

18. Kak npeoOpa3zoBaTh CIHCOK B CTPOKY?

19. B uém pazuuna Mexay GyHkipsMu Sortu sorted?

20. KakoB mopsiJoK COPTHPOBKH CIUCKA IO YMOTYaHUIO?

21. Kak oTCOPTHPOBATH CIIUCOK B OOPATHOM MOPsIIKE?

22. Kak onpenenuTs JUIMHY CrucKa?

23. B 4éM 0cOOEHHOCTh TPUCBOCHUS 3HAYCHHUS OJJHON TIEPEMEHHOM, COIepIKaIIeH CIHCOK,
ApyToii?

24. Kak MOXHO CKOITUPOBATh CITHCOK, C/IEJIaB €r0 HE3aBUCUMBIM?

25. B 9éM cOCTOUT 0COOCHHOCTH KOPTEKEH?

26. Kak coznath koptex? Kakue cnocoOsI Bbl 3HaeTe?

27. Kakuie TOCTOMHCTBA M HEJOCTATKN KOPTEKEH 10 CPaBHEHUIO CO CITMCKAMHM BBI 3HAETE?

JlaGopaTopHas padora 4. CiioBapu, MHO:KecTBa B si3biKke Python.

Llenv padomoi:
N3yunTh 0COOCHHOCTH CTPYKTYp CJIOBapeid M MHOXECTB, OCHOBHBIC (YHKIIMH ISt
paboThI C HUMH, OCOOEHHOCTH M 00JIACTH MX MTPUMEHEHUSI.

Teopemuueckasn yacme.

CiioBapu

CrnoBappb O4YEHb MTOXO0XK Ha CIUCOK, HO MOPSAJOK JIEMEHTOB B HEM HE UMEET 3HAYEHUs, U
OHM BBIOMPAIOTCA HE C IOMOIIBI0 CMEIIeHHA. BMecTo 3Toro s KakJoro 3HAYEHHS BbI
YKa3bIBa€Te CBA3AHHBIN C HUM YHUKAJIbHBIA KJII0Y. TakuM KIIOUOM B OCHOBHOM CIIY>KUT CTPOKA,
HO OH MOXeET OBITh OOBEKTOM OJHOTO M3 HEM3MEHSEMBbIX THUIIOB: OyJIeBON MEpEeMEHHOM, IEIbIM
YHCJIOM, YMCIIOM C IJIaBarolledl TOYKOW, KOpPTEXeM, CTPOKOH U JAPYIrMMHU OOBEKTaMH, KOTOpbIE
Bbl yBujauTe aanee. ClIOBapH MOXKHO HM3MEHSTh, YTO O3HAYAET, YTO BBl MOXKETE J00aBUTH,
YAQIATh U U3MEHUTD UX 3JIEMEHTHI, KOTOPhIE UMEIOT BU/Jl «KJIFOY — 3HAUCHUEY.

Ecnu BBl paboTanu ¢ ApyruMH sI3bIKaMU MPOTPAMMUPOBAHMS, KOTOPbIE MOIIEPKUBAIOT
TOJIbKO MAaCCHBBI M CITUCKH, TO MOJIOOUTE CIIOBAPH.

Ilpumeuanue:
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B Opyeux sazwvikax npoecpammuposanus ciosapu mo2ym Ha3wbleamvCs ACCOUUAMUSHBIMU
maccueamu, xewamu unu xew-maoauyen. B Python crnosapv maxoice nazvieaemcs dict ons
9KOHOMUU Mecma.

MHoxecTBa

MHOXeCTBO TOXO0XE Ha CJIOBapb, 3HAYEHHUSI KOTOpPOro omyiieHbl. OH UMEeT TOJIbKO
kiroun. Kak v B cimyyae co cioBapeM, KIIOYM JIOJDKHBI ObITh YHHKaIbHBI. ECIU BaM HYKHO
MPHUKPENUTH K KIF0UYy HEKYI0 HHPOPMAITUIO, BOCIIOIB3YUTECh CIIOBAPEM.

Panpiie koe-rae TEOPUI0O MHOXECTB MpPENofaBajid B HAYyaJbHOM NIKOJE Hapsay ¢
ocHoBaMu MaremaTuku. Ha puc. 4.1 BbI MOXeTe yBHUJIETh OOBCIUHCHHS U TEPECCUCHUS
MHO>KECTB.

[Ipenmonoxum, Bl XOTUTE O0BEIUHUTE JIBA MHOKECTBA, KOTOPHIE COIEPIKAT HECKOJIBKO
oOumx kimouer. [TockonbKy MHOKECTBO JOKHO COAEPKATh TOJBKO YHUKAJIbHBIE 3HAUYCHUS,
00BeIMHCHNE JIBYX MHOXECTB OYIET COJEpKaTh JIUIIb OJHO BKIIOUYCHHE Ka)XJIOT0 KIFOYa.
[Tyctoe MHOXECTBO — 3TO MHOKECTBO, COJIEPIKaIlee HOIb 3JIEMEHTOB.

OcHoBbiBasick Ha puc. 4.1, MOXHO CKa3aTh, YTO IMYCTHIM OYIET MHOXECTBO, KOTOPOE
COJICPKUT )KEHCKHE UMEHA, HAUMHAIOIIUECS C OYKBBI «X).

XeHckne UmeHa Myxckue nmeHa

Sue
Mary Tom
Kate

ObbegnHeHue lNepeceyeHne

Sue Eric
Mary Tom
Kate Adam

Puc. 4.1 — bazoBble onepanuy ¢ MHOXECTBaAaMH

O0opyI0BaHHE 1 MATEPHAJIBI.

[epconanbHbIil KOMIIBIOTED, cpena pa3pabotku Python.

Yka3zanus no TexHuke 0e30MacHOCTH:

COOTBETCTBYIOT TEXHUKE O€30MACHOCTH 110 pabO0Te C KOMIBIOTEPHON TEXHUKOM.

3ananus

Co3zoanue cnosapsa c nomouwio {}
UtoOBI co3aaTh CIOBaph, BaM HY)KHO 00€pHYTh B (UTYpHBIE CKOOKH ({}) pa3meneHHbIe
3amsATHIMHU MAphl KIOY : 3HaueHHe. CaMbIM MPOCTBIM CIIOBAPEM SIBISIETCS MYCTOH CIOBaph, HE

COAEpKAINI HU KJIFOYEH, HA 3HAYEHUI:
»»» empty dict = {}
>»» empty dict
{1}

Co3naaum HeOOIBIIONH IOMOPUCTUYECKUNA CIIOBAPh:
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"OocoBED oEmeM M3 MEMa™,

BBOI[ HMCHHU CJIOBapsg B I/IHTCpaKTI/IBHHﬁ HUHTEPIIPETATOP BBIBEACT BCC €r0 KIHOYHU U

3HAYCHMUA .

*>»>» humorous_dict

{ "Meno-BapesmMe": "Ocofelt oEeM M3 MEma', "LRETO-Fyuka': "Fyura aeTomMofmMng",
"Mrme/loExa" @ "CueHb JOBKaE MHEML" }

Ilpumeuanue:

B Python donyckaemcsa Hanuuue 3ansimotl nocie nocieoHe2o d1emMenma CRUcKda,
Kopmedica unu cnosapsa. Bam maxoice ne o0b6sa3amenvHO ucnonvzoeams Gvloenenue
npobenamu, Kak cOelano 8 npedvloywem npumepe, K020da bl 6600UmMe KUy U 3HAYeHUs
BHYMPU UcypHbIX CKOOOK. DMO Iuib YIyyuiaem yumabdeabHoCmb.

IIpeoOpa3oBanue ¢ nomombio pynkuun dict()

Ber  moxere  wucmonb3oBatk  (yHKmuio  dict(), 49ToOBI  mpeoOpa3oBBIBATH
MOCINIE0OBATEIbHOCTH M3 JIBYX 3HaueHWil B cioBapu. (Bbl MHOrma MokeTe CTONKHYTBHCS C
NIOCJIEIOBATENbHOCTAMU  «KJIIOU — 3HadeHue» Buga «Crponuuit, 90, yraepoxa, 14» wumnm
«BaBunon, 5, I'myOokuii kocmoc, 9».) IlepBblil 5JIeMEHT KaXJI0i MOCIEA0BATEIHLHOCTU
MPUMEHSICTCS KaK KJIF0Y, a BTOPO — KaK 3HAYCHHE.

Jlns Havanma paccMOTpUM HEOOJbIION mnpumep, wucnonb3yomuid lol  (cmucok,
COJIEpXKAIINI CITUCKU, KOTOPBIE COCTOAT U3 JIBYX DJIEMEHTOB):

>>> lol = [['a’, 'B'l, ['c', 'd'l,['e’, '£']]
»»> dict (lal)
{IE-.I: Ihlr ICI: Idlr IEI: Ifl:_

HOMHMme, umo nopﬂdox Kaouetl 6 cnoeape mooarcem Obimo npou360JbHbIM, OH
3aeucunt om moco, KdkK 6bl oobasnseme d1eMeHmbl.
Mag1 MOTJIN OBl HCIIOJb30BaTh J'II-O6y1-O moCJacaA0BaTCIbHOCTD, COACPKAIIYIO
MOCJICA0OBATCIIBHOCTHU, KOTOPBIC COCTOAT U3 ABYX 3JICMCHTOB. PaCCMOTpI/IM OCTAJIBHBIC ITPUMCPBIL.
CHI/ICOK, conep;xaumﬁ ABYXOJICMCHTHBIC KOPTCKU:

>»»» 1ot = [{'a', 'bB'}, ('c', 'd"},('e', '"£"}]
>»» dict (lot)

{Ial: Iblr ICI: Idlt IEI: Ifl:_

Koprex, BKITFOUarOmnii 1ByX3JI€EMEHTHBIE CITUCKHU:

»»>» tol = (['a', 'B'], ['c', "d'],['e', "f'])
»>»>» dict (tol)

{Ial: Ihlr ICI: Idlr IEI: Ifl:_

Cnucok, coaepkaiuii 1ByXCUMBOJIbHbIE CTPOKH:

>»» los = ['ab', 'cd', 'ef']

x> dict (los)

{IE..I: Iblr ICI: Idlr IEI: Ifl:_

Koprex, conepxaniuii 1ByXCUMBOJIbHBIE CTPOKH:

>*» tos = ("abk', 'cd', 'ei')

>»>» dict (tos)

{IE..I: Il:lr ICI: Idlr IEI: Ifl:_

Jlo6asnenue unu usmeHeHue INEMEHmMA ¢ NOMOUbLI0 KOHCMPYKUuu [Knrouf

Jl06aBUTh JIEMEHT B CJIOBaphb JOBOJBHO Jierko. Hy>KHO IpocTo 00paTuThCs K 3JIEMEHTY
10 €r0 KJII0YY ¥ IPUCBOUTH €My 3HaueHue. ECu KITro4 y)Ke CyIIECTBYET B CI0Bape, UMEKOLIEECs
3HayeHue OyJeT 3aMEeHEHO HOBbIM. EcCiM KIIIOY HOBBIM, OH W yKa3aHHOE 3Ha4YeHHE OyIyT
N00aBJIeHB! B CJIOBapb. 371€Ch, B OTIIMYUE OT CIIUCKOB, BAM HE HY)KHO BOJHOBATbCS O TOM, YTO
Python crenepupyet uckitoueHrue BO BpeMs IPUCBaNBaHUs HOBOTO JIEMEHTA, €CITU BBl YKaXKeETe,
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YTO ATOT MHACKC HAXOJUTCS BHE CYIIECTBYIOIIETO AUANa30Ha.

Co3mamum  cioBapb, COJCpPXKALIMA CHOUCOK HW3BECTHBIX CTYICHTOB (paKyjbTeTa

I'puddunaop, ucnonp3ys ux GamMmInKg B KAYeCTBE KIIFOUEH, a MMEHA — B KQUECTBE 3HAUYCHUN:
*»» gryffindor = {

1
0
]
=

SemoAa
m
i

-
1

a1}
=1
[

m

L8]

»»» gryifindor

{'"Mlorrep"': 'Tappu', 'Jambnoop': '"Anefyveo', 'TpedeEmEep': 'Tepmuo=Ea’,

"MIronue'": 'Pumye', "Makrvomaran': "Mumepsa', "Vusom': 'Pon'}

3necy He xBaraer Cupuyca bmdka. Ilepen Bamu mombITkKa aHOHUMHOTO MPOTPAMMUCTA
,I[O6aBI/ITI> €ro, O4JHakKo OH OH_II/I6C$I, Koraga BBOAUII UM

»»>» gryffindor ['Emzr'] = 'HoumTep'
»»>» gryfifindor
{'MlorTep': 'Tappm', 'JamBnmop': 'Anefyc', 'TpelamEep': 'TeprmoHa’,
"Meomm=": "Poye', "MakrpoxHaran': "Mugepea', "Vuzom': 'Fox', 'Bnsr':
'"Homrep ' }
A BOT KOJI APYroro nporpaMMHCTa, KOTOPBIA UCIPABUI ATY OLIHOKY:
»»» gryffindor ['EBanzr'] = '"CHpHyc'
»»» gryffindor
{'Morrep': 'Tappu', 'Jambmoop': 'LnebByc', 'TpenEomep': 'TeprodoHa’,
'"Monus': 'Pmayc', 'Makroxarpan': "Musepsa', "Vasma': '"Pon', 'EBEaszr':
] CI-I_[Z:I-I}’C 1y

Ucnone3ys onun u Tot e kimod ('bidk'), Mbl 3amenunu ucxoanoe 3Hadenue 'fOnurep'
Ha 'Cupuyc'.

[ToMHuUTE, YTO KJIFOYM B CJIOBApE MOJKHBI OBITh YHUKAIBHBIMH. Eciiu Mbl mocine Yuznu
Pona BHecéM Yu3nu JDKMHHM, TO MOOEIUT MOCTIEHES 3HAUCHUE:

»»» gryffindor ['"Vuzma'] = "I=massm’

»»» gryffindor

{'Morrep': 'Tappu', 'Jambmoop': 'LnebByc', 'TpenEmomep': 'TeprioHa
'y "Immmu': 'Pryc', '"Markromaran': "Mumepsa', "Vuama': " I=masm',
'Bonzr': 'CHMpHyc'}

CHavana Mbl IpHCBOWIM 3HaueHue 'PoH' kimouy 'Yusnu', a 3areM 3aMEHUJIM €ro Ha
'TI>KuHHU'.

O0begunenue cioBapeii ¢ nomoumpio pynkuun update()

Bb1 Moxete ucnonb3zoBaTh (yHKIUIO update(), 4TOOBI CKOMMPOBATh KIIOYM U 3HAUEHUS
U3 OJIHOTO CJIOBapsl B IPYTOM.

VY Hac ecTh CI0OBaph, B KOTOPOM COJEPKUTCS MepedeHb cTyneHToB [ puddunmopa.

Kpome Toro, y Hac ecTb Apyroil cioBapb, COAEpKAIIUMNA €HIE HECKOJIbKO HMEH, U
Ha3bIBaroIIuiica others:
»»» others = {'I'puwdduamop' @ 'T'oopur', 'Xarpuo' @ 0 "Pyvbeyvc'}

Teneps MosABISETCS €Ile OANH aHOHUMHBIN TPOTPAMMHECT, KOTOPBIN CYHTAET, YTO WICHBI
cioBaps others noymkHbI ObITH wicHamu gryffindor:
»»» gryffindor.update (octhers)
»»» gryffindor

{'"MMorrep': "Tappu', "JambBnoop': 'Lnebyc', 'Tpelamgmep': 'TepriaoHa
'y "IooMHE'": "Pryc', "Harroxaran': "Mu=epsa', "VHama': " IEMHEN',
'"BEnsr': "CuMpuyc', "I'puddmsgop': 'Toopur', 'Xarpug': 'PyBeyvc'}

Urto npous3ouaeT, eciii BO BTOPOM cilioBape OyIyT HaXOAUTHCS TaKue ke KIIOYH, YTO U B
nepom? [loOeaut 3HaueHUE U3 BTOPOTO CIOBAPS:
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>>> first = {'a': 1, 'b': 2}

>>> second = {'b"': 'platypus'}

>>> first.update(second)

>>> first

{'b": 'platypus', 'a': 1}

Yoanenue snemenmoe no ux knrouy ¢ nomowipio del

Ko namiero aHoHMMHOTO MpOrpaMMHUCTa ObLT KOPPEKTHBIM — TexHU4Yecku. Ho oH He
JIoJbKeH ObU1 ero mmcarh! Unenwsl cioBapst others, HecMOTpss Ha CBOIO H3BECTHOCTh, HE
3akoHYMIU (hakynbTeT. OTMEHUM 00aBICHHUE MOCIETHUX IBYX AJIEMEHTOB:

»>»» del gryffindor|['T'puddmamop’

»>»» gryffindor

{'MIorrep': 'Tappu', 'JamBmnpop': 'Lnebyc', 'Tpeixmomep': 'TeproioHa
'y "Mpommx': '"Pemyc', 'Makromaran': "Mumepsa', "Vusma': "O=wmsasamt,
'Bnmr': "Cupuyc', 'Xarpuo': "PyGewvc'l

»»» del gryffindor['Xarpun']

»>»» gryffindor

{'MIorrep': 'Tappu', 'JamBmnpop': 'Lnebyc', 'Tpeixmomep': 'TeproioHa
'y "Mpommx': '"Pemyc', 'Makromaran': "Mumepsa', "Vusma': "O=wmsasamt,
'Bnsr': '"Cupiyc'}

Yoanenue ecex snemenmoe c nomowyvio hynkuyuu clear()

UroObl ynaauTh BCE KIIOYM M 3HAYEHHUS M3 CIIOBaps, BaM CIEIYeT HCIOIb30BaTh
¢dyHKHIO clear() WM IPOCTO MPUCBOUTH MYCTOU CIOBAPh 3aJJaHHOMY HMCHU:

»»» gryffindor.clear|)

»»» gryffindor

i}

>»>» gryffindor = {}

>»>» gryffindor

i}

Ilposepsem na nanuuue Kiw4a ¢ LOMOUbIO in

Ecan BBl XOTUTE y3HATh, COJIEPKHUTCS JIM B CJIOBape KAKOM-TO KIIOY, HCIOIb3YHTE
KJIF0UeBOE cJI0BO in. CHOBa ompeieliuM cioBaph pythons, HO Ha 3TOT pa3 OIMYCTUM OJHOTO-ABYX
Y4aCTHUKOB. 3aTe€M MPOBEPHUM, KOT'O MbI TOOABUIIH:
>»» gryifindor M '

LT A p—— : -

r AAMOIIOoD AMNBEOYC
' T et 1. 1T
LpEHHEIESD " &

R

>»> 'TpeHHEOEeD
True

>»» 'MlloTrep' in gryffindor
True

Bcenomuawmu mu met 0 Pone Yuznu Ha 3TOT pasz?

a3 "Wuama' in gryffindor

Fal=e

Honyuenue djiemenma cioeapia C nOMOULbI0O KOHCMPYKUUu [mmu]

10T BAPHUAHT HCIOJIb30BAHUA CJIOBaps - caMblIid paCHpOCTpaHeHHLIﬁ. Brl YKa3bIBaCcTC
CJIOBaph U KJIFOY, YTOOBI TIOJYIUTHh COOTBETCTBYIOIIEE 3HAUCHUE:

>>»> gryifindor|['Tpernsao=ep']

'Teprpio=a’

Ecmu xmroua B CJIOBApe HCT, 6y,ueT CICHCPUPOBAHO UCKIIIOYCHHC!

»»>» gryffindor|['Enzr']

Traceback (most recent call last):

File "<pyshellf271>", line 1, in <module>
gryffindor['BErzk']

KEFE;ZD:: 'BEn=x’

Ectp ABa XOpOIHX croco0a M30exkaTh BOZHUKHOBEHUS DTOT0 UCKIIOUECHUS. HepBLIfI u3
HUX — IIPOBEPUTH, UMECTCA JIN 3a,I[aHHBII>'I KJII04, C ITIOMOIIBIO KIIFOUEBOT'O CJIOBa il’l, YTO BBbI YK€
BHUJCIHU B IIPEABIAYIIEM pa3aciic:
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»>>»> '"Bnsr' gryffindor
Fal=se
Bropoit cmoco6 — wucmonap30BaTh crenuanbHyr0 (GyHKIHIO cioBaps  get(). Ber

YKa3HBaeTCCHOBapB,KHKﬁIHﬁOHHHOH&HBHOC3HaquHe.ECHH KJII0OY CYHICCTBYCT, Bbl IOJIYUYUTC
CBsI3aHHO€ C HUM 3HAQYCHUC:

»»» gryffindor.get ('loTTen")

'Tappi'

Ecnu Takoro xiroua HCT, NOJYUUTC ONIIMUOHAIIBHOC 3HAYCHUC, €CJINM YKa3bIBaJIU €TO:
»>»>» gryffindor.get ('Mangoin', 'He yumMnce Ha daxvneTeTe')

'He vwnca Ha daxviaeTeTe'
B npotuBHOM ciydae Oyzaer Bo3BpaiieH 00beKT None (MHTepaKTUBHBIA MHTEPIIPETATOP
HE BBIBE/IET HUYETO):
B Fryffindnr.geti‘!a:;:i‘]
Ilonyuenue ecex knoueii ¢ nomouipto pynxkyuu keys()
Bb1 Mokete ucnonb3oBath GyHKIuI0 keys(), 9ToObI OTYYUTh BCe KIrOUM cioBaps. s
CJICAYIOUIMX IIPUMEPOB MbI OepeM JIpyroi cioBapb:

>»> zZignals = {'Senexrmi' : '"Boepéng!', "Eenrera' @ "Berm SmcTpee',
'FpacHeni' : "Crom!'}
»>»» signals.keys|
dict keys(['Senenwsr', 'XenTwsi', 'Kpacmmdi'])
Ilpumeuanue:
B Python 2 ¢yuxyusa keys() eozépawaem npocmoiu cnucox. B Python 3 sma
@yuxyus sozepawaem dict_keys() — umepabenvHoe npedcmasienue Kirouel. Imo

VOOOHO O KpYNHuIX Clo8apell, NOCKOIbKY He mpebyem 6pemeHu u namsamu OJisl
CO30aHUSl U COXPAHEHUsI CRUCKA, KOMOPBIM Bbl, BO3MOICHO, 0adice He B0CHONIb3YemeCh.
Ho 3auacmyio eam Hysicen umenno cnucok. B Python 3 naoo evizeamuv ¢hynxyuro list(),
umobwvl npeobpazosams dict _keys 6 cnucox:

>>>|ist(signals.keys())

[Benenviii’, Kenmuwiti, 'Kpacnwiii']

B Python 3 eam makowce nonadobumcs ucnoivzosams @ynxkyuto list(), umoodwol
npeobpazosams pe3yivmam pabomwl Qyuxkyuu values() u items() 6 ooviunwvle cnucku. A
NONB3YIOCL MOl PYHKYUell 8 CEOUX NPUMEPAX.

IHosnyyenne Bcex 3Ha4YeHHH ¢ MOMOIIbIO (pyHKIuM values()

UToOBI MOMYyYNTh BCE 3HAYCHUS CIIOBAPs, UCTIONB3yiTe PyHKINIO values():
»»>» list (signals.values())

['Boepén!', 'Berm BucTpes', 'Cron!']
ITosryyenne Bcex map «KJIH04 — 3HAYEHHE» ¢ MOMOIbI0 GyHKknuH items()
Korga BaM HYXHO MOJY4YUTh BCE Mapbl «KJIKY — 3HAYEHHUE» W3 CIIOBAPs, UCIIONIb3YHTE

bynkuuto items():
»>>» list (signal=s.items())
[("Senexed", "Bnoep&no!'), ("HenTem', 'Berw GmcTpee'), ("KpacHem',
"Cron! "l
Kaxxnas mapa Oyner Bo3BpaiieHa kak KopTexx Bpoze (‘3enensrii', 'Bnepén!").

IIpucBauBaem 3HauyeHHsl ¢ NMOMOUILIO ONepaTopa =, KOMUPYeM HX € NOMOUILIO
ynkumn copy()

Kak u B CcIy4ac CO CIIMCKaMH, €CJIM BaM HYXXHO BHCCTH B CJIOBApb M3MCHCHUC, OHO
OTPa3UTCA AJId BCEX UMCH, KOTOPBIC CCHIJIAIOTCS Ha HETO.
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>»> signals

{'"Senexsrmi' ;@ "Boepén!', 'FemnTemi': 'EBerw EBmcTpes', '"KpacHemi': "CTo
o''}

*>>»» save_signals = signals

>»» signals['TomyBon'] = 'Kondya!®

*»» save_ signals

{'"Senexrmi' : "Bnoepén!', 'FenTemi': "EBerw EBmcTpes', '"KpacHemi': 'CTo
n!', '"TomyBoml': 'Kondvs'}

YroObl CKOMTMPOBATH KIIIOYH U 3HAYCHUS U3 OJHOTO CIIOBaps B APYrol U U30ekKaTh 3TOTO,
BBl MOKETE BOCIIOJIL30BaThCs QyHKIUEH copy():

*»» Signals = {'Semns=rgi': "Bnoepén!', '¥enTeri': "EBermw GmcTpes', "Kpac

HEMA': 'Cromo!')

»»» original signals = signals.copy()

*»» signals['TomyBor'] = 'Heommoa=EsHo'

>>>» signals

{'"Senextmi' @ "Boepén!', 'FenTeni': "EBerw BrcTpes', '"KpacHem': "CTon!’,

'TomyBoi' : "Heommoa=sHo'

»»» original signals

{'"Senextmi' @ "Boepén!', 'FenTemi': "EBerw BrcTpes', '"KpacHemi': "CTon!'l
MHo:xecTBa

Co31aHue MHOKeCTBA ¢ MOMOIIbLIO pyHKIMU Set()

YroObl co31aTh MHOXKECTBO, BaM CJIEyeT UCMOJIb30BaTh (QPYHKIMIO set() UM pa3MeCTUTh
B (pUTypHBIX CKOOKaxX OJHO WJIM HECKOJBKO Pa3[eNICHHBIX 3aISTHIMH 3HAUCHHH, KaK MOKa3aHO
3/1€Ch:
>>> empty sSet = set ()
>>»> empty sSet
set ()
>>> even numbers = {0,2,4,6,8}
Fr» even numbers
{0, 2, 4, &, B8}
>»> odd numbers = {1,3,5,7,3}
F»» odd numbers
{1, 3, 5, 7, 2}
Kak u B cimyuae co cioBapem, NOPSAI0K KIIFOYEH B MHOXKECTBE HE UMEET 3HAUYCHHUS.
IIpumeyanue:
[Tockonbky TycThIe KBaJpaTHble CKOOKH [] CO3/alOT MYyCTOM CIHMCOK, BBl MOTJIH OBl
paccuMThIBaTh Ha TO, YTO IMYyCThle (UIypHBIE CKOOKHM {} CO3[al0T IIYCTOE MHO>KECTBO.
Bmecro aToro mycrtele GuUrypHbsle CKOOKM CO3Jar0T MyCTOM ciaoBapb. VIMEHHO mo3ToMy
MHTEPIPETATOp BBIBOJUT IyCTOe MHOXkecTBO Kak set() Bmecrto {}. Ilouemy Tax
npoucxoaut? CroBapu nosiBuinch B Python panblie u ycnenn 3axBaTuTh (DUTypHBIE
CKOOKH B CBOE paclopsiKeHHe.

IIpeoOpa3oBanue Ipyrux THIOB JAHHBIX C IOMOIIBLIO (PYHKIHH set()

Br1 MOkeTe co3aaTh MHOXKECTBO U3 CIIMCKA, CTPOKU, KOPTEXKA UITH CIIOBaps, TOTEPSIB BCE
MOBTOPAKOIINECCA 3HAUCHUA.

Jlnsi Havanma B3IJISTHEM HA CTPOKY, KOTOpas COAEPXKHUT 0oJjiee YyeM OJHO BKIFOYCHHE
HCKOTOPBIX 6yKB2

»rx et ('letters')

{'e', 't', 's', '1', 'r'}

OGpaTI/ITe BHUMAHHEC HA TO, YTO MHOKCCTBO COACPKUT TOJIBKO OAHO BKJIHOUCHUC 6yKB
«e» WU «t», HECMOTPSI Ha TO, UTO B CIIOBE letters mo ABa BKIIOYCHHSI KQXKI0W U3 HUX.

Co31aguM MHOKECTBO U3 CITHCKA:
>»» get(['¥FenesHEw uenoeer', 'Kanumrad Lumepuea', "'CoEoMMEEDD Dnmas', 'Hane'])

{'¥anr', 'Kanurad LMepuEa', 'fenesHul uenoeex', 'CoNOMMHEEII Dmas'}



A Tenepb U3 KOpTexKa:
>»>» get(('$mem', 'LKEaMeH', EBEerMeH',

{'3enéxgag crpena', 'AxpamMeHd', 'émem',

enéHag crpena'))

Korna B mepenaere ¢pyHkimu set() caoBaph, OHA BO3BPAINAST TOIHKO KITFOUHU:

[ [

>»>» set ({'HBnoxo' : 'Senéxcoe', 'AnenscuH' @ 'Cpasxermii', 'TpedndpyT
'OpaH®eERIL" })
{'HEFDKD', 'TpendpyT', 'LAnemecHMHE'}
IIpoBepsiem HA HAJIM4YKMe 3HAYEHHS ¢ IOMOUIbIO KJIKYEBOI0 CJIOBA in
Takoe HUCHOIL30BaHME MHOYKECTB CaMOe€ paCHpOCTpaHeHHOC.DAHZCOBH&HHM CJIOBApb,
KOTOPBIi Ha3piBaeTcs recipes. Kaxaplil kiarou OymeT Ha3BaHUEM KOKTCHIISA, a COOTBETCTBYIOIINE

3HAYCHUA — MHOXKXCCTBAMU UHI'PCAUCHTOB:
recipes = {
'Bopm' : {'Kanycra', 'Kapromka', 'loMamopi'},
{'Morpamopw ', '"Ooypuw', 'CMeTasHa’l},
yx'3,

-1 1

Hecmotps Ha TO 4TO U cloOBaph, U MHOKECTBA OKPYXKEHBI (PUTYpHBIMU CKOOKaMHu ({ U }),
MHOXECTBO — 3TO BCETO JIMIIb MOCIEOBATEIBHOCTh 3HAYCHHUH, a CIIOBaph — 3TO HabOp map
«KITIOY — 3HAYCHHEY.

Kakoii u3 penentoB coxepxut nomuuopbl? (OOpatuTe BHUMAHHE Ha TO, 4TO JJIs
BBITIOJTHEHHS STUX MPOBEPOK 5 3apaHee AEMOHCTPUPYIO UCIOJb30BaHUE KIIOUEBBIX cioB for, if,
and u or, KOTOpbIEe OYAYT paCCMOTPEHBI TOJIBKO B CIIEAYIOIIEH paboTe.)

>»» for name, components 1n recipes.items():
if '"MomaoopHE' in components:
rint (name)
Bopm
Camar BeceHHMHA
CrameT

MBI XOTHM CHECTh OJIFOJI0 C MTOMHIOPAMH, HO HE TIEPEHOCHM JIAaKTO3y, a Ha KIYOHUKY Y
HAC aJIePrHsL:

»»» for name, components in recipes.items=():
if '"Moramopm' in components and not ("'CoerTana'’ in components
or 'KEnyEBEMra' in components):

rint (name)

Bopm
CrameT

[lepenuiiem 3TOT mpUMep 4yTh OoJiee CKATO B CIETYIOLIEM pa3zee.

Kom0unnanmu u oneparopsl

Uro, eciii BaM HYXKHO TTPOBEPUTH HATMYHE CPa3y HECKOIBKUX 3HAUCHUH MHOXeCTBA?

[Ipenmnonoxum, Bbl XOTUTE HAMTH JIIOOOH pelenT, coaepkKaliuii MHOro Kpaxmaia (Kak B
kapTogdene win 6aHanax). [y 5TOro Mbl UCIIOJIb3yEM OIepaTop MepecevyeHnst MHOXKeCTB (&):
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P name, components recipes.item= () :
components & {'Kapromra', 'Eamam'}:

rint (name)

Eopm
Croyam

PesynbTaTom paboThl onepatopa & SIBISETCS MHOXECTBO, COAEPIKAIEe BCE JIEMEHTHI,
KOTOpbIE HAaxOoJsITCS B OOOMX CpaBHUBaeMbIX CcIUCKax. Ecim HH OJMH U3 3aJaHHBIX
WHTPEAVCHTOB HE COACPKHUTCS B IMpeajaraeMbIX peIlenrtax, omepaTtop & BEpHET IyCcToe
MHOXECTBO. DTOT Pe3y/IbTaT MOXKHO CUUTATh paBHBIM False.

Tenepp mnepenuuieM npuMep U3 MNPEABIAYLIETO pas3feia, B KOTOPOM Mbl XOTEIU

IMOMHIOPOB, HC CMCIIaHHBIX CO CMETaHOH MIIN KJ‘Iy6HI/IKOI71:
o e name, components recipes.items () :

Noranope" components components &{'CueTana'’, 'KoybaEmxa'l:
print (name)

Eopm
CrmeT

COXpaHI/IM MHOXECTBA UHI'PCAUCHTOB IJId ABYX PCUCITOB B IICPCMCHHBIX, yTOOBLI HAM HE
MMpUIIJI0Ch Ha6I/IpaTI> MHOI'O TCKCTa B IIaJH)HeI\/JIHII/IX InmpumMepax:

*»» S5alad = recipes['Canar Becex=mi']
»>»» Borsh = recipes|['EBopm']

B CICAYIOUX MpUMEpax ACMOHCTPUPYCTCA UCIHOJB30BAHUC OIICPATOPOB MHOKCECTB. B
OTHUX W3 HUX JIEMOHCTPHUPYETCS TMPUMEHEHHE O0CO0O0H IMyHKTYyallH, B JIPYTHX — OCOOBIX

(GyHKLUUH, B TPETBUX — M TOTO M JApYyroro. Mel OyaeM HCHOJIb30BaTh TECTOBbIE MHOXKECTBA a
(comepxut 31emMeHThl 1 u 2) u b (cogepxut anemenTsl 2 u 3)

>»> a = {1, 2}

>»> b = {2, 3}

Ilepeceuenne MHOXKECTB (WIEHBI OOOMX MHOXKECTB) MOKHO MOJYYUTh C TOMOIIBIO
0c0o00ro MyHKTYallHOHHOT'O CUMBOJIa & WM (YHKIIMM MHOXKECTBa intersection(), Kak MoKa3aHo
371€Ch

*»r a & b

{2}

*»» a.lintersection(b)

{2}

B sToM (pparmenTe uCnonp3yr0TCsl COXpaHEHHbIE HAMU TIEPEMEHHBIE:

>»» Salad & Borsh

{'Normaoope" ¢

B sTtom npuMepe MbI IOJIydaeM 06’LC,Z[I/IHCHI/IC (‘-IJ'ICHBI obonx MHO)KCCTB), HCIIOJIB3Yyd

orepaTop | uiu QyHKIMIO0 MHOKECTBa union():
> a | b

{1, 2, 3}
>>» a.union(b)
{1, 2, 3}
OOGenennas Bepcus:
»>»» Salad | Borsh
{'Crerarga', "Ooypum', '"Kanoycra', "Kapromega', 'llomMuoops"}
Pa3zHocTs MHOKECTB (‘{JICHBI TOJIBKO TICPBOTO MHOXKECTBA, HO HEC BTOPOT O) MOXKHO

MOJIYYUTh C TIOMOIIBI0 cuMBoJia — wid pyrkiuu difference():
3> a - b

{1}

>»> a.differenceh)

{1}

»=» Borsh - 5alad
{'KEFYCTE'; 'Kaprourma'}
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CaMbIMH pacIpOCTPAaHEHHBIMH OIEpalMsIMH C MHOXECTBAMH SIBIISIFOTCS OOBbEIUHEHHE,
MIEPECEUCHUE U PA3HOCTh. J[s MOJHOTBHI KapTUHBI S BKIKOYWI B 3TOT Pa3fe]l U OCTaJIbHbBIC
orepaiuu, HO Bbl, BO3MOKHO, HUKOT/Ia HE Oy/IeTe UX MCIIOJIb30BaTh.

Jns BeimonHeHus: uckimovatomero WJIM  (sneMeHThl WM MEepBOro, WM BTOPOTO

MHOKECTBa, HO HE 00IIIHME) UCTIONB3YiTe onepaTop * win Gyukmuio symmetric _difference():

3> a * b

{1, 3}

»»r a.symmetric_difference (b)

{1, 3}

»»> Borsh * 3alad

{'Cuerana', 'Kamycra', 'Orypoa', 'Eaprowsa')

B nocnennem npumepe mokasaHo, B uéM pasHuIa MeKIy 6opmiéM u canatom ©.

Bbl MoxeTe mpoBepUTD, SBIAETCS JU OJHO MHOMXECTBO IMOJMHOKECTBOM JIPYroro (Bce
YIEHbl MEPBOT0 MHOXKECTBA SBJISIOTCS 4YiIE€HAMH BTOPOr0), C IOMOIIBIO orepaTopa <= WIH

¢dynkuum issubset():

== oa = a.union(bl

Y >>> 3 <= D

i1, 2, 31

==> a <= h ra]se

False >>> 3.1ssubset(h)
== b <= a

True False

SIBngercs nu 1r000€ MHOMXKECTBO TOJIMHOKECTBOM caMoro cedsa? Ara.
>>> g <= g

True
>>> 3.issubset(a)
True

Jlnst Toro 4to0bl OJHO TIOJMHOXECTBO CTaJI0 TOJMHOXKECTBOM BTOpPOTO, BTOpPOE
MHOXECTBO HOJIKHO COACPIKATH BCC YICHBI IICPBOI'0 U HCCKOJIBKO APYTIUX. OHpeI[eJ'DICTCH 3TO C
IIOMOIIIBIO OIIepaTopa <:

*>> a<h

Falze

Frroa L oa

False

= b < a

True

»»> Borsh < Salad

Falze

MHokecTBO MHOKCECTBIIPOTUBOITIOJIOKHO MNOAMHOXKECTBY (BCC YIICHBbI BTOpPOTO
MHOECTBA SIBJSIIOTCS TaKKe YieHaMu mepBoro). s ompeneneHuss 3TOr0 HCIOIb3YETCs
orneparop >= wiu ¢yHkuus issuperset():

x= a k= h

True

»»> a.issupersetib)

True

JIr000€e MHOXKECTBO SIBJIISIETCS MHOKECTBOM MHOKECTB CAMOI'0 Ce0s:

xr oA F= a

True

»xx a.issupersetia)

True

4! HAKOHCII, BBl MOXKECTC HAWUTH COOCTBEHHOE MHOYKECTBO MHOYKECTB (HCpBOC MHOXECTBO

COJIEP’KUT BCE YJIEHBI BTOPOTO M HECKOJIBKO JIPYTHX) C MOMOIIBIO OniepaTopa >:
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x> h = a

Falze

x> a > h

True

»»> Borsh = Salad
Fal=ze

MHO0XECTBO HE MOXKET OBITh COOCTBEHHBIM MHOKECTBOM MHOXKECTB CAMOI0 ce0s:

FxFF oa F a

False

CpaBHeHMe CTPYKTYP AaHHBIX

HarmomMHI0, Ccrnmcok co3maercs ¢ MOMOIIbI0 KBaJApaTHBIX CKOOOK ([]), KOpTeX —

MOMOIIBIO 3aMATHIX, a CJIOBAPh — C MOMOINBI0 (QUTYPHBIX CKOOOK ({}). Bo Bcex cimydasx Bbl
MOJIy4a€Te AOCTYII K OTACIIBPHOMY 3JICMCHTY C IIOMOIIBIO KBAAPATHBIX CKOOOK:

»x» frend_list = ['Uenmnep', 'Focc', 'Owo']

»»> frend tuple = 'Hemmnep', 'Pocc', 'Omo!

»»> frend dict = {'Bmmm' : 'Uegmnep', 'Temmep' : 'Pocc', 'Tpboarmd' @0 'Txo')

x> frend 1ist[Z]

1 HKD 1

Fxr frend tuple[Z]

1 Hml:l 1

*»» frend dicc[ ' Tpmbmarm' ]

']IXD 1

HJ'ISI CIIMCKa M KOpPTECXKa 3HAUYCHHC, HaXOIAIICCCA B KBAAPATHBIX CKO6KaX, ABIACTCA
OCJI0OYUCICHHBIM CMCHICHUEM. ,Z[JI?[ CJIOBapd KE€ OHO SABJACTCA KIIIHOYOM. I[JI)I BCCX TpoOHUX
PE3yJIbTaTOM 6yneT 3HAYCHUC.

Co30anue KpynHvlxX CmpPyKmyp OaHHbIX

Panee mbI pa60TanH C ITPOCTBIMH 6YJ'IGBBIMI/I S3HAUYCHUAMHU, YUCIaMH U CTPOKAMMU. Tenepb
KE MBI pa60TaeM CO CIHUCKaMH, KOPTCKaMH, MHOXCCTBAMU H CJIOBApsIMH. Brl Moxkere
O6’L€,Z[I/IHI/ITB 9THU BCTPOCHHBIC CTPYKTYPhI JaHHBIX B CcOOCTBEHHBIE CTPYKTYPHI, Oonee KPYIIHBIC U
cioxHble. HauHeM ¢ Tpex pas3HbIX CIIMCKOB:
>>> marxes = [ 'Groucho', 'Chico', 'Harpo']
>>> pythons = ['Chapman', 'Cleese', 'Gilliam', 'Jones', 'Palin']
>>> stooges = ['Moe', 'Curly', 'Larry']

MBI MOKeM CcO31aTh KOPTEXK, KOTOPBIA COACPKUT B KAUECTBE JJIEMEHTOB KaXIbIH W3
9THUX CIIMCKOB:

»»x tuple_of lists = friends, physicists, gryffindor

x> tuple of lists

[['Uergmonep', 'Pocc', 'Iwo'], ['lMecHapn', 'lenmox', !

Pams', 'Tosapn'], ['Tappm', 'Pou', 'TepmoHa’])

MoxeM Takxke C0O31aTh CIIMCOK, KOTOpLIfI COACPIKUT TPHU CIIMCKaA:
==x list_of lists = [friends, physicists, gryffindaor]
=xx list_of_lists
[['Yegmnep', 'Pocc', 'OIwo'], ['Mecmapn', 'llenmop', 'Pams’,

'Toeapm'], ['Tappm', 'Pom', 'TeprioHa’]]

HaKOHCI_I, co3aaiuM CJIOBapb H3 CIIMCKOB. B stom MNpuMEpe HUCIOJB3YEM HA3BAHUC
TpyIIibl KOMHKOB B KAYECTBE KJIt04a, a CIIMCOK €€ YJICHOB — B KaYC€CTBC 3HAYCHUS:
=xr dict_of_lists = {'Ipysea'’ @ friends, '$usemod
physicizts, 'Tpmbivmooprm' @0 gryffindor!
=rr dict_of_lists
{'Opvzea': ['Yexmnep', 'Pocc', 'Owo'], '$Msmem': [']
eoHapn', 'Mlemmom', 'Pamx', 'Tosapn'], 'Tprbdeeimopr’

['Tappr', 'Por', 'T'eproioEa’]}

Bac or PaHUYINBAIOT TOJIBKO CaAMM THUIIbBI JAaHHBIX. HaanMep, KIITOYH CJIOBAps HOJIKHbBI
OBITH HEU3MCHACMBIMHU, ITO3TOMY CIIMCOK, CJIOBAPb WK MHOXECTBO HC MOT'YT OLITH KIIFOUOM JJIsL
npyroro ciosaps. Ho koprexx MoskeT ObITh KitoyoM. Hampumep, BBl MoOXKeTe co37aTh
andaBUTHBIA yKa3aTelb JOCTONPUMEYATEIIBHOCTEH, OCHOBBIBasich Ha GPS-kxoopamHaTax
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(ImMpoTe, TOJITOTE U BHICOTE):

>>> houses = {
(44.79, -93.14, 285): 'My House',
(38.89, -77.03, 13): 'The White House'
}

Ynpaxuenus

Bb1 nmo3nakoMumuch ¢ 0ojiee CIOKHBIMH CTPYKTYPaMU JaHHBIX: CIIUCKAaMH, KOPTEXKaMHU,
CJIOBapsIMH U MHOXecTBaMu. Vcrosb3ys MX M THUIBl JJaHHBIX, OMMCAHHBIE B MPEIBIIYLIMX
paboTax (4ncia U CTPOKH), Bl MOXKETE IPEICTABUTH MHOXKECTBO JIEMEHTOB PEaIbHOIO MUpA.

1. Co3znaiite criicok years list, comepKamiuii roja, B KOTOPBIA BBl POAMIINCH, U KaXKIIbIH
NOCJEAYIOLUI roJl BIUIOTh JJO BalIero NATOro AHs poxkaeHus. Hanpumep, eciiv Bbl poAUINCH B
1980 rogy, ciiricok OyneT BeIMIsIIeTh Tak: years list = [1980, 1981, 1982, 1983, 1984, 1985].

2. B kakoil W3 romoB, COAepXKalIMXCs B crucKke years list, ObUT Bam TpeTHH JEHB
poxxnenus? [lomauTe, B mepBbIi o1 BaM 0b110 0 JIET.

3. B kxakoii u3 roJioB, MEPEUNCIICHHBIX B CITUCKE years list, BaM ObLII0 OOJIBIIIE BCETO JIeT?

4. Cozpaiite cnucok things, comepskamuii Tpu snemenTta: "mozzarella", "cinderella",
"salmonella”.

5. Hanmmure ¢ Gosblioil OyKBBI TOT 3J€MEHT crnucka things, KOTOpBI OTHOCUTCS K
YEJIOBEKY, a 3aT€M BbIBEAUTE CIIUCOK. MI3MeHMIICS 11 371eMEHT crucka?

6. IlepeBenute CBIpHBIA 3J€MEHT chnucka things B BepXHHMH pErucTp LEIMKOM H
BBIBE/IUTE CIIUCOK.

7. Ynpanute Oone3Hb u3 cnucka things, momyuute HobOeneBckyio MpemMuio U 3aTeM
BBIBEIUTE CIIUCOK Ha SKpaH.

8. CospnaiiTe CUCOK, KOTOPBIN Ha3bIBaeTCs sUrprise U coaepkuT snementsl 'Groucho',
'Chico' u 'Harpo'.

9. Hanummwre nocie HUA 3JIeMEHT CITUCKA SUrprise co CTpO4HOM OYKBBI, 3aTeM 00paTuTe
€ro ¥ HAMUILIUTE C IPOMUCHONW OYKBBI.

10. Co3zpnaiiTe aHria0-ppaHIly3cKHi ClloBaph, KOTOPBIN HasbiBaeTcs €2f, 1 BbIBEIUTE €ro
Ha 3kpaH. Bot Bamu nepssle cioBa: dog/chien, cat/chat u walrus/morse.

11. Hcnonb3ys cnoBaps e2f, BeiBeanuTe (GppaHIly3cKuil BapuaHT ciaoBa walrus.

12.  Cozpaiite QpaHiry3cKko-aHIIHiCKUi crnoBapb f2e Ha ocHoBe crnoBaps e2f.
Hcnonw3yiiTe MeTon items.

13. Hcnonb3ys cnoBapb f2e, BrIBeqUTEe aHIIIMIICKUIT BapuaHT ciioBa chien.

14. CosznaiiTe u BBIBEAUTE HA SKPaH MHOXECTBO AHTJIMUCKUX CJIOB M3 KIIIOUEH CIOBaps
e2f.

15. Cozpnaitite MHOroypoBHeBbIi cioBaphb life. Vcnonb3yiite cienyromniye CTpoku Ais
KJIIOUYel BEpXHEro YypoBHA: “KHMBOTHbIE', 'pactenus’ u 'npyroe'. Caenaiite Tak, 4TOOBI KIIIOY
“KMBOTHBIE' CCBIJIAJICS HAa APYTrOM CIIOBAph, UMEIOUIUN KIFOYHM 'KOTHUKH', 'OCBMUHOTH' U 'SMYy'.
Cnenaiite Tak, uTOOBl KU 'KOTHKH' CCBUIAJICS Ha CIUCOK CTPOK CO 3HAYECHUSMHU
'Onnenreimep’, 'OiHmTeH' 1 Jlamycuk'. OcTalbHBIE KIIFOUYM JTOJDKHBI CCBUIATHCA HA ITYCThIE
CJIOBapH.

16. BriBenuTe Ha 5KpaH BRICOKOYPOBHEBBIE KJIt04M cioBaps life.

17. BwiBenute Ha SkpaH kirouH life[*xuBoTHbIe'].

18. BriBenute 3Hauenus life[ »xuBoTHbie']['KoTHKH'].

Koumponwvhoie gonpocot

1. B 4em oTnuuue ciioBapeii OT Ipyrux CTpyKTyp JaHHBIX B Python?
Kak co3nate cinoBapp?
3. Kak coznmate crmoBaps u3 koptexa? M3 criucka? M3 crivcka 1ByXCUMBOJIBHBIX CTPOK?

N
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4. Kak 1006aBUTH TaHHBIC B CIIOBAPhH?

5. Kakue TpeOoBaHus NpeabsIBISIIOTCS 3HAUEHUIO KJItoUa B ciioBape?

6. Urto mpousoiieT, eciau HOBBIHM KIIIOY COBHAJIET C y>KE MMEIOIIHMCS?

7. Kak 00beIuHUTD J1Ba CI0Baps?

8. Kax ynanuth 31eMeHTHI U3 clioBapsi?

9. Kak o4MCTUTH CIIOBAPh LIETUKOM?

10. Kak moyiy4uTh 3JIEMEHT CJIOBaps 10 KIH0Uy?

11. Kakas (pyHKIMS UIIET B CIOBape 3a/1aHHbII 3JIEMEHT U BO3BpAIlaeT 3aJJaHHOE 3HAYEHHE,
€CJIM DJIEMEHT He HalaeH?

12. Kak moyiy9uTh KJIHOUYH CIIOBapsi?

13. Kak nmoytyuuth 3Ha4eHUs cioBaps?

14. Kak ckonupoBaTh 3HaYEHUS U3 OJTHOTO CJIOBaps B APYroil u nu30exaTh UX CBA3bIBAHUSA?

15. B uéM 0COOEHHOCTH MHOXKECTB?

16. Kak co3gath mycToe MHOXKECTBO?

17. Yto Takoe nepeceuenue MHoxkecTB? Kak ero naiitu? Kakoii Oyner noiaydyeH Tu
IMAHHBIX?

18. Uto Takoe 00venuHeHne MHOKecTB? Kak ero Haitu?

19. Yro takoe pazHocth MHOKECTB? Kak ee momy4unTs?

20. Yro takoe «uckmouaroniee MJIN»? Kak ero mony4uts?

21. Kax poBepuTb, ABISAECTCS JIM OJJHO MHOXKECTBO ITOJIMHOXKECTBOM JIPYTOT0?

22. Kak co3math KOPTEX U3 CIIHCKOB?

23. Kak co31aTh CIIHCOK CITUCKOB?

24. Kak co3aTh CIIOBaph U3 CITUCKOB?

25. Kakue cTpyKTypbl MOYKHO UCIIOJIB30BaTh B KAUECTBE KITIOYA CIIOBapsi?

JlabopaTopuas padora 5. CTpykrypa koaa B si3bike Python. JIuneiinbie
AJITOPUTMBbI M AJITOPUTMBI BETBJICHHUS.

IHenv pabomui:
W3yunth crocoObl ohopMIICHHS CTPYKTYpbl Koma B s3bike Python. Hayuwutbes
MPUMEHSATH TUHEHHBIE AITOPUTMBI U AITOPUTMBI BETBJICHHS U BHIOODA.

Teopemuueckas uacmo.

B mpenpiaymmx paborax Bbl YBUIEIU MHOXECTBO MPUMEPOB JaHHBIX, HO NMPAKTHUYECKU
He pabotaim ¢ HUMU. B OONBIIMHCTBE MPUMEPOB HCIOJB30BAJICS HWHTEPAKTUBHBIN
UHTEpIpeTaTop, a caMU OHU ObUIM JOBOJBHO KOPOTKMMH. Temepb BBl yBHIUTE, Kak
CTpyKTypupoBath koJ Python, a He TonbKO HaHHEBIE.

B OosnpMHCTBE S36IKOB IPOTPaMMUPOBAHUS CUMBOJIBI BpoJie (PUTYPHBIX CKOOOK ({ U })
WIM KIIOYeBble cJoBa Bpojae begin u end mpuMeHsieTcs Uisi TOTO, 4yTOoObl pa3OuTh KOJA Ha
pasziensl. B 3THUX s3BIKax XOpPOIIMM TOHOM SIBJIISIETCS HCHOJIb30BaHUWE OTOMBKH IpoOenami,
yTOOBI clenaTh mporpamMmy Oojee ymoOouuTaemont st cebs u aApyrux. CymecTBYOT naxe
UHCTPYMEHTHI, KOTOPBIE IIOMOT'YT KPaCHUBO BBICTPOUTH Balll KO/,

I'suno Ban Poccym mpu pazpabotke Python pemmn, uro BbaeneHus mpobenamu Oyner
JIOCTaTOYHO, YTOOBI 33/1aTh CTPYKTYPY MPOrpaMMbl U M30eXxaTh BBO/Ia BCeX ITUX cKkoOok. Python
OTJIMYAETCS OT APYTUX S3BIKOB TEM, UTO MPOOEIbl B HEM MCHOJIB3YIOTCS AJI TOTO, YTOOBI 33/1aTh
CTPYKTYPY NpOrpaMMbl. DTOT acleKT HOBHYKM 3aMEyaloT OAHMM U3 TEpPBBIX, U OH MOXET
IOKa3aTbCsid CTPAHHBIM I Te€X, KTO YK€ paldoTan ¢ OPYTMMH SI3bIKaMM NPOrpPaMMHPOBAHUS.
OpnHako 1O MPOIIECTBUM HEKOTOPOTO BPEMEHM ATO HAYMHAET Ka3aTbCs €CTECTBEHHBIM U BbI
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MepecTaeTe 3TO 3aMedarh. BBl Jake NPUBBIKHETE K TOMY, UYTO JenaeTe Oosibiie, HaOupas
MEHBIIIE TEKCTA.

KomMeHTHpyeM ¢ moMolibio cumBosia #

KomMmenTapuii — 23TO (QparMeHT TeKcTa B Balleld mporpamMme, KOTOPBIA Oyxaer
MIPOMTHOPHPOBaH MHTEprnperaropoM Python. Bel Mokere ucmonp3oBaTh KOMMEHTApUH, YTOOBI
aTh MHOSICHEHNE OJIM3/IEKAILETO KOIa, CAEIaTh KaKHEe-TO IIOMETKU IS ceOs, WM IS YE€r0-TO
ente. KoMmmenTapuii momMedaercsi CAMBOJIOM #; BCE, YTO HaXOJUTCS MOCIIE # J0 KOHIA TEeKylIeh
CTPOKH, sBIsieTCSl KoMMeHTapueM. OObIYHO KOMMEHTAPHUI pacroiiaraeTcs Ha OTJEIbHON CTPOKE,
KaK IOKa3aHo 3JIeCh:

> F 60 ofrmaa * 60 mMmE/u ¥ 24 u/mesEb

>»> seconds per day = 86400

Ny Ha TOM K€ CTPOKE, UTO U KO, KOTOPBIN HYKHO ITOSICHUTD:

e ;Ecnnds_per_day = 86400 # 60 c/rmMeE * 60 MMHE/49 * 24 u/OeHE

CuMBOJI # UMEET MHOTO MMEH: Xelll, mapt, QYyHT WIKA ycTpamaromniee okToropir. Kak Ob1
Bbl €ro HHM Ha3Balu, ero 3(PQeKxT neHCTBYyeT TOJIbKO 10 KOHIA CTPOKH, Ha KOTO POH OH
pacmionaraercsi.

Python He maer BO3MOXHOCTM HamMcaTh MHOTOCTPOUHBIM KOMMeEHTapuil. Bam HyXHO
SIBHO HAUYMHATH KXIYIO0 CTPOKY WJIM pa3/iell KOMMEHTapHs C CUMBOJIA #:

>»> § H MODY CHEa3IaT: 3IOeck BCcE, maxe ecnM Python 3To He HpasMTCH,

Fr» ¥ NOCKONBKY H SAMIEeH KDY THIM

Fr» ¥ ORTOTODIOM.

OpnHako eciii OKTOTOPI HAXOAUTCS BHYTPU TEKCTOBOM CTPOKH, OH CTAHOBUTCS IMPOCTHIM
CHUMBOJIOM #:

»»» print ("Ee3s KOMMESHTADMEE! KAEBHMEM OeNamnT oRToTopn # Ge3spemHbm™)

Ees MOMMEHTADMEE! KABEYKM IASJADT OETOTORI # EEBBEEHHHM

OOopyoBanue M MaTepHAaJIbl.

[TepcoHanbHbIi KOMIBIOTED, Cpena pa3padoTku Python.

Yka3zaHus 10 TeXHUKe 0€3011aCHOCTH:

CoOTBETCTBYIOT TEXHHUKE OE€30IIaCHOCTH 10 paboTe C KOMIBIOTEPHOU TEXHUKOM.

3aaHus

IIpoonesaem cmpoxu ¢ nomougvro cumeona \

JIrobas mporpamMma CTaHOBUTCS OoJiee yI000YMTaeMOM, €ClIM €€ CTPOKH OTHOCHUTEIHHO
KopoTkue. PekoMmeHnyemas (HO He oOsi3aTenbHas) MakCUMallbHas AMWHA CcTpoku paBHa 80
cUMBOJIaM. Ecii BBI HE MOKETE BBIPA3UTh CBOIO MBICIH B paMKax 80 CHMBOJIOB, BOCTIONB3YHTECH
CHUMBOJIOM B0300HOBIIeHUs \. [IpocTO MOMecTUTE ero B KOHIE CTPOKH, U nanbiie Python Oyner
NeCcTBOBATh TaK, OyJTO ATO BCE Ta )K€ CTPOKA.

Hanpumep, ecnu Ob1 s XOTeN cO3/1aTh JUIMHHYIO CTPOKY M3 HECKOJIBKUX KOPOTKHUX, I MOT

OBl cJIeJIaTh ATO ITOIIAroBO:
»>> alphabet = '!
>»> alphabet += 'ahcdefg!'
>»> alphabet += 'hijklumnop'
>»> alphabet += 'gratuy!'
»»» alphabet 4= 'mxyz!
»=> alphabet
'abodefghijklwnopgrstuwineyz !

Wiu ke 3a 0J1HO JEMCTBHE, HCIIOIL30BaB CUMBOJI continuation:
»»=> alphabet v
»=> alphabet = 'ahcdefog' + 3

"hijklunop' +

gratuv!' 4+ Y

TR
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[Ipoamuth CcTpOKy MOXKET ObITh HEOOXOJUMO, €CIHM BBIpAKEHHME pacrojlaraercs Ha
HECKOJIBKUX CTPOKAX:

= L+ 2+

3

&

=32 |

Cpasnueaem gviparxcenus ¢ nomouiblo onepamopoe if, elif u else

J10 TOro MOMeHTa Mbl TOBOPHJIM TOJIBKO O CTPYKTYpax JaHHbIX. Terneps jke HaKOHeI]
TOTOBBI CJIEJIATh TIEPBBIH 1Al K PACCMOTPEHUIO CTPYKTYP KO/a, KOTOPBIC BBOJIST JIaHHKIC B
nporpaMMel. (BbI ye MOTTIM OMy4uTh NpPECTaBICHNE O HUX B JabopaTopHoii padoTe 4, B
paszerne o0 MHOXKECTBax.) B kadecTBe mepBoro nmpuMepa pacCMOTPUM HEOOJIBLIYIO IPOTPaAMMY,
KOTOpasi MpoBepsieT 3HaueHue OyseBoit nepeMeHHoM disaster ¥ BBIBOJUT MOAXOASIIUI
KOMMEHTapUN:

»»>» disaster =

el disaster:

print {("Kapayn!")

print {("Eyraramessra ! ")
Kapaym!
>33 |

Crpoxu if u else B Python sBistrorcst onmeparopaMu, KOTOpPbIE MPOBEPSIIOT, SIBISIETCS JIN
3HaYeHHUE BhIpaXEHUS (B TaHHOM citydae nepeMenHoil disaster) paBubsiM True. [lomuute, print()
— 9T0 BcTpoeHHas B Python ¢yHkuums asst BpIBOIa MHPOPMALIMK, KaK MPaBHUIIO, HA BAII SKPaH.

Ilpumeuanue:

Ecnu 6vi pabomanu ¢ Opyeumu A3pIKamu nNpocpamMmuposanus, obpamume
BHUMAHUE HA MO, YMO Npu nposepke if 6am He HYICHO cmasums ckooxu. He Hyscho
nucamos umo-mo 8pooe if (disaster == True).

B ronye cmpoxu cnedyem nocmaseums osoemouue (). Eciu 6vl, xax u s,
uHoeoa 3abvieaeme cmasums 0soemouue, Python evieedem coobwenue 06 owudKe.

Kaxxnas crpoka print() oTnenena npoOenaMu Moja COOTBETCTBYIOIIEH MPOBEPKOU. 3/1eCh
UCTIOJIB30BaHO YeThIpe Tpolena JJisi TOTro, YTOOBI BBIACIUTH KAXKIBIA Toapasien. XOTs BB
MOJKETe MCII0JIb30BaTh JII000€ KOJIMUYECTBO NpobenoB, Python oxumaer, 4ro BHYTpPHU OJHOTO
paszaena OyaeT MPUMEHSTHCS OAMHAKOBOE KOJMYECTBO MPOoOenoB. PekoMeHJ0BaHHBINH CTHIIH —
PEP-8 (http://bit.ly/pep-8) — npenmuceiBaeT UCMoIb30BaTh YeThipe mpobdena. He mpumensiite
TaOYISAUIO WK COYeTaHHe TaOyIAIUil 1 IPOOEIOB — 3TO MEMIAET IMOACYUTHIBATH OTCTYIIBI.

Bce BbINOTHEHHBIE B TOM IpUMepe IeHCTBHSI BBIMOIHSAIOT CIIEAYIOIIEe:

1. ITpucounu OyneBo 3HaueHue True nepemeHHoM disaster.

2. [Ilpous3Benu ycjaoBHOE CpaBHEHHE C IMOMOIIbI0 omepatopoB if u else, BbimonHssA
pasHble (hparMeHTHI KOJIa B 3aBUCHMOCTH OT 3HAUYCHHI nepeMeHHon disaster.

3. BozBanu ¢yHkiuto print(), 4ToObI BHIBECTH TEKCT Ha dKpaH.

MO>HO OpraHU30BBIBATH MPOBEPKY B IMPOBEPKE CTOIBKO Pa3, CKOJIBKO BaM HYXHO:
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>=» furry = Tru

>»» small = Tru

>=» 1T furry:
if small:

print ("3ITo KoT3"™)

rint ("3ITo Mensens")

ITO KOT3
i

B Python otcrynsl onpenensitotr, kakue paszaensl if u else oobenquHeHsl B mapy. Hamia

nepBasi mpoBepka oOpamanack kK nepemeHHoi furry. Ilockonbky ee 3HaueHue paBHO True,
Python nepexoauT k BbIJENIEHHON TaKUM e KOIMYeCTBOM IpobenoB nmposepke if small.

[Tockonmbky MBI yKa3alld 3Ha4YeHHE mepeMeHHoi small paBabiM True, mpoBepka BepHET

pesyiabtar True. 310 3acTaBut Python BeIBeCTH Ha 3KpaH cTpOKy Imo Koms.

Eciu HeoOxomuMo mpoBepuTh 00JIee IBYX BAPHAHTOB, UCIIOIB3YUTE OMIEPATOPHI if,
elif (310 3Hauur else if — «uHaue ecnu») u else:

>>>» color =
»>>»>» 1f color
elif color ==
elif color ==
print ("d HMEODOA2 He CcAHman LeeT ", color)

A HMEODOE He COMmAan UEeT TeppaKoToBRIL

B mpeapiayiem npumepe Mbl MPOBEPSIIM PAaBEHCTBO C IOMOIIBIO omeparopa ==. B

PYﬂKHlHCHOHBBYKﬂCHCHCHYHHHHCOHEpaTOpBICpaBHeHHHZ

PaBeHCTBO (==);

HepaBeHCTBO (!=);

MeHbIe (<);

MEHbIIIE WIH PAaBHO (<=);

Oombie (>);

0oJbIIIe WK paBHO (>=);

BKJIIOYeHHE (in ...).

OT1u omeparopsl Bo3BpamiatoT OyneBsl 3HaueHust True wim False. B3rmstHem Ha TO, Kak

OHH pa60Ta}0T, HO CHa4aJia MIpuCBOUM 3HAYCHUC HCpCMCHHOﬁ X:

BrInosHUM HECKOJIBKO MTPOBEPOK:
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»»r ox = 7

>»> X == 5

False

»>> x == T

True

»>»> 5 € X

True

»>»> x < 10

True

OOparuTe BHUMaHUE HA TO, YTO JJIs IPOBEPKU HA PABEHCTBO HCIOJB3YIOTCS JBa 3HAKa
«paBHO» (==); IOMHUTE, YTO OAMH 3HAK «PAaBHO» NPHUMEHSETCS AJI NPUCBAWBAHUS 3HAYCHUS
MIepEMEHHOM.

Ecaim BaM HYXHO BBIIOJHUTH HECKOJIBKO CpPAaBHEHHMM OJHOBPEMEHHO, MOXETE
UCIMOJb30BaTh OyieBbl omeparopbl and, or U not, 4yToObl ONpPENEINTh MTOTOBBINA JIBOMYHBIN
pe3yJibTar.

byneBbl omeparopsl MMeEOT Oojiee HHU3KUH HPUOPUTET, HEXenu (parMeHThl KOJa,
KOTOpPBIE OHU CPAaBHUBAIOT. DTO 3HAYHT, YTO CHAYalla BEICUUTHIBACTCS PE3YIbTAT (PparMeHToB, a
3aT€M OHU CPAaBHUBAIOTCS. B TaHHOM mpumepe M3-3a TOro, YTO Mbl YCTAHABIMBAEM 3HAYCHHUE X
paBHBIM 7, mpoBepka 5 < X Bo3Bpalaer 3HaueHue True u nposepka X < 10 Taxke BO3Bpaliaer
True, nosToMy Haie BelpakeHue rpeodpasyercs B True and True:

x> L4 0ox ®x < 10

True

OnHako, caMblii MPOCTOH cnoco0 W30ekaTh IyTAaHHWIBI — MCIOJIB30BAaTh KPYTJIbIe
CKOOKH:

»»> (5 < X) [z < 10)

True

PaccmoTpum HEKOTOpBIE APYTHE MPOBEPKHU:

» 0 4 X x < 10

True

» 0 4 X x » 10

False

» 0 4 X x » 10

True

Ecnu BB Hcionb3yete onepatop and A TOro, YTOOBI 0OBEMHUTH HECKOIBKO MPOBEPOK,
Python no3BonuT Bam caenate cieqyrolee:

>»> 5 < x <€ 10

True

DTO BBIPAKEHHUE aHATOTMYHO TpoBepkaMm 5 < x u X < 10. Bl Takke MOXeTe mucaTh
Oosee IMHHBIE CPABHEHUS:

»>» 5 < x < 10 < 999

True

Urto ecth uctura? YTto, €ciau 3JE€MEHT, KOTOPBIM MBI TIPOBEPSIEM, HE SBISETCSA OYyIeBbIM?
Yem Python cuuraer True u False?

3nauenue false He oOs3arenbHO sBHO o3Hauvaer False. Hampumep, k False
MPUPABHUBAIOTCS BCE CIEAYIOLIME 3HAUCHUS:

e OyneBa nepeMmenHas False;

3HadueHue None;
nesoe yncio 0;
quciIo ¢ miasaronie Toukoi 0.0;
nycras ctpoka (' ');
myctoit ciucok ([]);
nyctoit koptex (());
mycToi cioBaps ({});
MyCTO€ MHOXECTBO (set()).
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Bce ocranbHbie 3HaueHus npupaBHHBaOTCA K True. IIporpammbl, HamWcaHHbIE Ha
Python, ucnones3yroT 3T0 Omnpene’IcHrHe UCTUHHOCTH (MM, KaK B JAHHOM Cllydae, JIO)KHOCTH),
YTOOBI BBIIOJHATH MPOBEPKY HA MYCTOTY CTPYKTYPhI TaHHBIX HApsAIy C IPOBEPKOI Ha PaBEHCTBO
HEMOCpPeACTBEHHO 3HavyeHuto False:

>»> some list = []

et some list:
p:;?t("??: gTo-To ecTh! ")
print ("Tyr oycTo!™)

TyT oyoro!

Ecnu BbI BeINONHSIETE TPOBEPKY 7Sl BEIpAXKEHUS, a HE I IPOCTOM nmepemeHHou, Python
OLICHUT €ro 3Ha4eHHE U BEpHET OyseB pe3ynbTar. [103ToMy, eciii Bbl BBEAETE CIEYIOIIEE:

T color = "KpacHEI":
Python omenutr Beipaxkenue color == "red". B Hamem mnpumepe MbI MPUCBOWIN
nepeMeHHoil color 3Hauenue "TeppakoToBblil", MOATOMY 3HaYeHUE BbIpakeHUs color == "red"

pasHo False u Python nepeiiner k cinemyromeii mpoBepke:

color =="Sené=Hem" :

Koumponwvroie gonpocot

Kak MoxHO npoanmutk cTpoky? CBA3aTh HECKOJIBKO CTPOK B OJIHY?

Kakue omneparopsl cpaBHeHus B Python e 3Haete?

KakoBa ctpykrypa onepatopa if?

Kak 3anucats B ycnoBuu 3HaK paBeHCTBA?

Kak 3anmcats B ycioBuu 3HaK HEpaBeHCTBA?

Kak 3amatp ycinoBue «MeHbIIe T100 paBHO», «O0bIIE TUO0 paBHO»?

Kak B yciioBUM MOXHO MPOBEPUTH BKIIIOYCHHUE?

Urto BO3BpaIaer oneparop CpaBHEHUS?

Kak u a5 yero ucmoss3yroTes 0yseBbl onepatops! and, or, not?
.Kakoit mnpuopurer umeroT OyleBbl OIEpaTopsl MO CPaBHEHHIO C OlepaTopamu

CpaBHEHHUA?

©CooNo Ok~ E

[EEN
o

11. Yro mpouzoiizieT, eciu 3JIEMEHT, KOTOPBIA MPOBEPSIETCS B YCIOBUM, HE OyneT OyieBoro
Tumna?

Jlaboparopnasi padora 6. Padora ¢ nukjaamu B Python

Llenv padoomoi:

W3yunth KOMaHIBI CO3JaHUS LHKIOB B s3bike Python. Uzyuute pazmuuums mexmy
mukiamu While u for u obmactu ux npumenenus. M3yunTh nmpumeHenue komanza break u
continue.

Teopemuueckaa uacme.

Bce s3pIkum mporpaMMHpOBaHHS COAEP)KAT KaKyrO-HUOYAb KOHCTPYKLHIO IMKiIa. B
OoJblIei YacTH SI3BIKOB €cTh OoJiblle OJHOW TakoW KOHCTpyKuuH. B s3pike Python ects nBa
THUIIA [IUKJIOB:

e nuki for
e ki while
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LIMKITBI MCTIONB3YIOTCS B TEX CIIy4asX, KOT/Ia HaM HYKHO CIIeNIaTh YTO-HUOYIb MHOTO pas3.
Hepenxo BaM mpuaeTcs BBINOJHUTH KaKylO-HUOYAb OMepaiuio (WiIM psij omepanuil) B 4acTh
JAHHBIX CHOBa M CHOBa. TyT TO M BCTYNalOT B CWJIy LUKIBL. biaromaps UM CTaHOBHTCS
BO3MOXXHO MaKCHMAaJlbHO YIPOCTUTh JaHHBIM Bompoc. JlaBaiite moapoOHO pa3zbepém, Kak
paboTaroOT 3TH CTPYKTYPHI!

Hukn while

While - oauH #u3 caMbIXx yHHBEpCaJbHBIX IMKIOB B Python, mo3Ttomy 10BOJILHO

MGI[JIGHHBIP'I. Brinonuser Teno UKJIa 10 TEX IOP, MOKa YCIIOBUC IUKJIA UCTUHHO.
»»>» 1=5
il i<15:
print (i)
i+=2

5

N
3
11
13

Hukn for
[ukn for y)xe HEMHOTO CIIOXKHEE, UyTh MCHEE YHHUBEPCATBHBIN, HO BBITIOIHSAETCS TOPA3/I0
ObicTpee muKiIa while. DTOT UK MPOXOIUTCS MO JOOOMY UTEPUPYEMOMY OOBEKTY (Hampumep

CTPOKE WJIM CIHCKY), ¥ BO BpeMsi KXK/I0T'0 IIPOXO0/ia BBIIOIHSET TEJIO LIUKIIA.
>3 i "hello world":

print(i*2, end="")

hheelllloo wwoorrlldd
Onepamopcontinue

OmneparopContinueHaurHACTCIICAYOIIUHTIPOX OIIIUKIIA, MUHYSI0CTABIIEECATEIOUKIIA
(forumuwhile)
T i 'hello world':
i="o!
print (i®*2, end='"")

hheellll wwrrlldd

Onepamopbreak
Omnepatopbreakj0cpouHONPePbIBACTLNKIL.

et i 'hello wor

j=='p"':

rint({i*2, end="")

hheellll
Komanoa else
CnoBo else, npumenenHoe B mukie for mnu while, npoBepser, ObUl 1M MPOU3BENEH
BBIXOJI U3 LUKJIAa MHCTpyKIMen break, mim >xe "ectecTBeHHbIM" oOpa3zoMm. brmok uHCTpyKuuit

BHyTpI/I else BBIITIOJIHUTCS TOJIBKO B TOM cnytlae, €CJIN BBIXOJ U3 IMUKJIA HpOI/ISOHIeJ'I 663 IIOMOIIIN
break.
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b e i 'hello world':

1
i
ot
1
o
[
fu
t
[}
|
L]
[
]
m
1
1]
1

EVEEH & B CTDOKE HET

O0opyr0BaHNE H MATEPHAJDI.

IepcoHanbHBII KOMIBIOTED, cpena pa3paborku Python.

YKa3anus Mo TeXHUKe 0€30IaCHOCTH:

COOTBETCTBYIOT TEXHHUKE OS30MACHOCTH 110 PabOTE ¢ KOMIIBIOTEPHON TEXHUKOM.

3adanus
Iloemopsiem oeitcmeusn ¢ nomowvio While
ITposepku ¢ momompto if, elif u else BemmomusroTcs mociemoBarensHo. MHOrma Ham
HY’KHO BBITIOJIHUTH KaKKe-TO orepauu 6ojiee yeM oauH pa3. HaMm Hy)KeH LUK, U MPOCTEHIINM
BapuanToM 1MKI0B B Python sBasiercs while. TlompoOyiite 3amycTUTh € OMOIIBIO
WHTEPAaKTUBHOIO MHTEPIPETATOPa CIEAYIOIHUM IPUMEP — OTO IPOCTEHUIINN IUKJ, KOTOPBIN

BbBIBOAUT HA 3KPaH 3HAYCHUA OT 1 0 5:
i count <= 5:
rint (count)
count += 1

[ BT R WL T L I

ChHauanma Mbl mprcBauBaeM 3HaudeHue | mepemenHou count. Ilukn while cpaBHuBaer
3HaueHUE MEPEeMEHHOI COUNt ¢ YucioM 5 U MpoAoIDKaeT padoTy, €Cliu 3HAYeHHUE MEePEeMEHHON
count MeHbIIE WK paBHO 5. BHyTpH 1uKia Mbl BRIBOJAUM 3HAYE€HHE IEPEMEHHOM COuNt, a 3arem
yBeJIMUYMBaeM ero Ha 1 ¢ momorisio Beipaskenus count += 1. Python Bo3Bpaiaercst k BepXyuike
LIMKJIa 1 CHOBA CpaBHUBAET 3HAUEHHUE MEPEMEHHOHN count ¢ unciaoM 5. 3HaueHue NnepeMeHHON
count termepb paBHO 2, MOITOMY coJepkuMoe 1ukiaa While BbIOSTHsIETCSI CHOBA M ITEpeMEHHAs
count yBeiruauBaeTcs 10 3.

DT0 mpoJomKAeTCs 10 TEX MOp, IoKa epeMeHHasi Count He OyzaeT yBenudeHa ¢ 5 10 6 B
HIDKHEW dYacTu 1ukia. Bo Bpemsi ouepemHOro BO3BpaTa HaBepX IIMKIIA MpoBepka count<= 5
BepHeT 3HaueHue False u kit while 3akonunTcs. Python nepeiiier k BBIMOTHEHHUIO CIISTYIOLTIX
CTpOK.

Ilpepvisaem yuxn ¢ nomouywvio break

Ecam BBl XOTHTE, YTOOBI UK BBITIOJHSJICS 10 TE€X TOP, IMOKA YTO-TO HE MPOU30UJIET, HO
BBl HE 3HAeTe TOYHO, KOTJa ATO COOBITHE CIYYUTCS, MOXKETE BOCIOIH30BATHCS OESCKOHEUHBIM
IUKJIOM, cojepskamuM omeparop break. B sror pa3 Mbl cunmTaeM CTPOKY C KJIaBHATyphl C
NOMOIIBI0 (GYHKIUHU INPUt(), a 3aTeM BBIBEAEM €€ Ha DKpaH, CJeaB MePBY0 OYKBY MPOIHCHOM.
Mgl ipepBeM 1UKJI, KorJa Oy/1eT BBEJEHa CTPOKa, COJIepKalasi TOJIbKO OYKBY «(»:



gtuff = input ("Crpoxa
if stuff = "g":

[ ]

rint (stuff.capitalize())

CTpoKa C 3aDMaEH0N BVEEH [MAM O OME EMX0Oa]: TecT

TecT

CTpoka C 3aTMaEH0l BVEEM [MMM O OnE EmMxXoma]: ma, ecé paforast

Ia, Bcé& pafBorastT

CTpoKa C 3IaDTMaEH0N BVEEH [MAIM O ONE BHXOOa]: o

Ilponyckaem umepayuu ¢ nomougvio continue

NHorma BaM HYXXHO HE IIpepbIBaThb BECh LUKJ, & TOJIBKO IPOIYCTUTH IO KaKOW-TO
[IpUYIUHE OAHY HUTCPpAlUIO. PaCCMOTpI/IM B006pa)KaeMbII71 IOpuMep: cduTacM MOCJIoC 4YHuCio,
BBIBCJICM Ha 3KpPaH €ro 3HAYCHUC B KBaApaTe, €CJIM OHO HECYCTHOC, U MPOITYCTUM €ro, €CJIM OHO
yeTHOEe. Ml BHOBB 7151 BBIXOJA U3 LIMKJIA UCIIOJIB3YEM CTPOKY "g™

»>»» while True:
value = input ("lemnoes, nDomamylcTa [Mmd4 g OnA BExogal @ ")
if wvalue == 'g'
number = int (value)
if number % 2 == 0:

rint (number, "rsagpaTt = ", number*number)

%]

lenoe, HNomamyHMcTa [MnM g OIR BExomal] :
lenoe, HNomamyHMcoTa [MmM g OnR emxomal: &

5 mpampaTt = 25
lenoe, HNomamyHMcTa [MmM g OnR emxomal @ 3
3 kpamgpaT = 89

lenoe, HNomamyHMcoTa [MmM g OnR emxoma] @ 80
lenoe, HNomamyHMoTa [MmM g ONA BHXoOa]: dg
T

IIposepsiem, 3asepuwuiica tu YUK 3apanee, ¢ nomouivio else

Ecnu muxor while 3aBepimsics HopmansHo (6e3 BezoBa break), yripaBieHue nepeaactcs B
OIIMOHAIIBHBIN 070K €lse. Bbl MOXkeTe UCIOIb30BaTh €ro B LUKIIE, IJI¢ BBIMOIHIECTE HEKOTOPYIO
NPOBEPKY M TIpephIBacTe IIMKJ, KaK TOJLKO MPOBEpKa YCIENIHO BhIMONHSACTCA. biok else
BBITIOJIHUTCS] B TOM cilydae, eciii ukia While OymeT npoiiieH MOoIHOCTBIO, HO UCKOMBIH 00BEKT
He OyJieT HaleH:

»»» numbers = [1, 3, 5]
»»» position = 0
x> while position < len(numbers) :
number = numbers|[position]
if number % 2 ==
rint ("Hafinexo wETHoe wMcno: ', number)
pogition +=1
ze: #BHMOODA HEe NOpOMSOIIO

rint {'UETH0e WMENO B COMCEE OTCYTOTEYET!

UETHOoS WHMCONO B COMCKEES OTCYTCTEVET
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Bovinonnsaem umepayuu ¢ nomouqpio for
B Python uteparopsl yacTo UCIIONIB3YIOTCS 110 OIHOM TPOCTOM npryrHe. OHU MO3BOJISIOT
BaM IIPOXOJUTh CTPYKTYPBI IaHHBIX, HE 3HAas, HACKOJBKO OTU CTPYKTYpPbhl BEIMKH U Kak
peanu3oBaHbl. BbI 1axe Mo)keTe MPOWTH 1O JJAHHBIM, KOTOPBIE ObLTH CO3JaHbI BO BpeMs pabOTHI
IpOrpaMMbl, YTO MO3BOJsIET 00paboTaTh NMOTOKHM JAHHBIX, KOTOpbIE B IPOTHBHOM Cllyyae He
MIOMECTHJIUCH OBl B TAMSATH KOMITBIOTEPA.
BriosiHe BO3MOXXHO NPONTH 110 MOCIIE0BATEIBHOCTH TAKUM 00pa3oM:

»»>» hobbits = ['é#pooo', '"Cam', 'Meppwm', '"IIMH']
>>» current = 0
e current < len(hobbits):

rint (hobbits[current])
current +=1

fpono
Cam
Meppwu
i % iccd

OnHako cyiecTByeT Oojiee xapakTepHbIid it Python crioco6 pereHust 3ol 3a1auu:

b hobbit hobbits:
print (hobbit)

Fpono
Coam
Meppu
M=

Crucku Bpoze rabbits siBnsirorcest oqHuME U3 UTepadenbHbIX 00bekToB B Python Hapsiny
CO CTpOKaMH, KOpTeXaMH, CIIOBapsIMM M HEKOTOPBIMU IpYTMMH 3jieMeHTamMu. M TepupoBanue no
KOPTEXKY WIN CIIMCKY BO3BpAILlAeT OJMH 3JIEMEHT 3a pa3. MtepupoBaHue 1o cTpoKe BO3BpAILAET
OJIUH CHMBOJI 32 pa3, KaK IIOKa3aHo 3/1eCh!

>»» word = "moTr3'

i letter word:
rint (letter)

K

o

b

3

WtepupoBanue mo cnoBapto (wim ero ¢yukimu keys()) Bosspariaer kimoun. B stom
pUMepe KITF0UHX SBISIIOTCS HOMEPaMU MaJbIeB Ha pyKax:



»>»>» fingers = {'llepEHM

'CpemoHMia", "UsTEESpTRIT' .

»»» for finger in fingers: # mmv for finger in fingers.kevs():
rint (finger)

"

' MusmHEen" )

epERI
BTopoi
TpeTHH
UeTEEDTHI
[IATER
Fa
Y1005l HUTCPpUPOBATH 110 3HAYCHHUAM, a4 HC IO KJIKOYaM, CICAYCT HUCII0JIb30BaTh (bYHKI_[I/IIO

values():

»»» for walue in fingers.values():
rint (value)

Eomemoi
YHEaSATenEHED
Cpen:Hrmt
EeSEnMAHHEDT
MusmHeL

YT1o06BI BCPHYTB KaK KJIHOY, TaAK U 3HAUCHUC CJIOBAPS, BBl MOXKCTC UCIIOJIb30BATh (I)YHKI_[I/IIO

items():

>»» for item in fingers.items|():
rint (item)

('Tleperdi', 'EBomemomn')
("Bropom', 'VEaIATeNRHER')
[('"Tperwii', 'Cpen=Emi')
('"UseTEEpTEH ', 'EEeIRMAHHET")
("TaTemi', "Musm=Hen')
i

IToMHUTE, YTO MOKET€ NPUCBOUTH 3HAUYEHUE KOPTEXKY 3a OAUH Imar. Jljis Kaxaoro
KOpTeXa, BO3BpalleHHOTO (PyHKIMeH items(), MpUCBOWTE MepBoe 3HaUeHUE (KITI04) MepeMEHHON
card, a BTOpoe (3HaueHue) — MepeMeHHO# contents:

>»>» for number, finger in fingers.item={():
rint ('lanen ', number, 'HasweaeTcH', [inger)

Mamen TepEEM HASHEASTCH Bolemol

Mamen BrTopol HASHEASTCH YEAIATENbHHE
Manmen TpeTHH HaSHEASTCH CpelHMH

Manenr UYeTEEDTHI HASHEZSTCH De3EMAHHBEI
Mamer [IATEI HaIHEaSTCH MMIMHeL

Ilpepovieaem yukn ¢ nomouivto break
KitoueBoe crnoBo break B mukie for mpepsiBaeT 3TOT MUK TOYHO TaK K€, KaK U IHKI

while.
IIponyckaem umepayuu ¢ nomouyvio continue
JloGaBrieHHe KIIFOUEBOTO CI0Ba continue B MUK for MO3BOJSET MEPEUTH Ha CIAEAYIONIYIO



54

UTEpaIuIo IUKJIA, KaK U B CIIy4ae ¢ IUKIoM while.

Ilposepsaem, 3a6epuiuica 1u YUK 3apanee, ¢ NOMoubio else
Kak u B nukie while, B for umeercst onuuoHanbHbIi OJI0K else, KOTOPBINA MPOBEPSIET,

BBITIOJTHWICS JM UK for momHOoCcThIO. Eciin kimroueBoe ciioBo break He OBLIO BBI3BAHO, OyIeT
BBITIOJIHEH OJIOK else.

9710 IMOJIC3HO, CCJIM BaM HY’KHO Y6CI[I/ITBC$I B TOM, 4TO Hpe[[BIHYH_II/Iﬁ ITHUKJI BBIITOJTHUJIICSA

IOJTHOCTBIO, BMECTO TOTr0 4TOOBI paHO npepBarbes. Lluki for B cienyromeM npumepe BbIBOAUT
Ha 3KpaH Ha3BaHME ChIpa U MPEPHIBAETCS, €CIIU ChIpa B Mara3uHe HE HaWeTCs:

©COoNoOhk DR

»»» cheeses = []
i cheese cheeses:
rint ("3ToT MarTasIMH MMeST OTAMYHELT ', cheese)

F OTcyTCTEME NpepHEAHMA O03SHaYaeT, YWTO CHp He HaloeH

R _.?1]

rint ('CHpa B 3ToM MaTa3IMHEe HEeT, HEe TaKk JM

m

CH.I:E E 3TOM MarasMHe HeT, HE Tar T ?
>3 |

[Ipumeuanue:

Kak u B nukiae while, B nukime for mcmonn3oBaHue Omoka else MoKeT
MOKA3aThCsA HEJIOTWYHBIM. MOXKHO paccMarpuBarh UK for Kak MOWCK 4Yero-to, B
TaKOM citydae else OyleT BhI3bIBATHCS, €CIIU Bbl HUYETO HE HALIU. YTOOBI MOIYYHUTH
ToT ke dPdext Oe3 Onoka else, ucHoNmB3yiiTe MNEepeMEHHYIO, KOTOpas Oyzaer
[TOKa3bIBATh, HAIIIEJICS JIM MCKOMBIH 3JIEMEHT B LMKJIE for, Kak 37€Ch:

»>>»> cheeses = []
>»» found one =
P cheese cheeses:
found one =
print ('E 3ToM MATaIMHE =CThE OTIMYHEN cHp ', cheese)
P found one:
rint ('HaeepHose, 3IT0 He NPOOVETOBEI MaTasMH. ')

HaeepHOos, 3ITO HEe NpOOVETOBREII MaDasMH.
g

Koumponwvroie gonpocot

JI7ns 4ero UCToIb3yIOTCS IUKITBI?

Omnummre 0coOeHHOCTH prMeHeHus nukia While.

B uém pazuuna mexay elifu else?

Jlnst gero ucnonb3yeTcs onepatop break?

JInst gero ucmonb3yeTcs onepatop continue?

Kak M0OXHO POBEPHTH, 3aBEPIIUIICS JIH IIUKJI IOCPOUHO?

B 1ém ocobenHocTn cuHTakcuca mukia for?

Kax BbIOIHUTE HTEpHpOBaHuE 1O caoBapro? Kak BeIBeCTH KiIroun?
Kak BBITIOJIHUTH HTEPUPOBAHKE CIIOBAPS U BHIBECTH €TI0 3HAYCHUS?

lO Kaxk BbIBECTH W KIIFOUM U 3HAYCHUS CIIOBaps?
11. Kak ucnons3yercs npepbiBanue B 1ukie for? Jns gero?
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4. KPUTEPUU OLIEHUBAHUS KOMIIETEHIIA

OrneHka «OTJIIMYHOY» BBICTABISIETCS CTYACHTY, €CITU OH IMPOJEMOHCTPHPOBAI TIIYOOKHE,
UCUEPIBIBAIOIINE 3HAHUS M TBOPYECKHWE CIOCOOHOCTM B TOHMMAHUU, W3JIOKEHUH U
UCIOJb30BaHUU  y4EOHO-IIPOrPAaMMHOIO0  Marepuaja;  JIOTMYECKM  I10CJIEJJOBATEIIbHBIE,
CoJiepXKaTeNbHbIE, MOJHBIE, IPAaBUIIbHBIE U KOHKPETHBIE OTBETHI HA BCE MMOCTABJIECHHBIE BOIIPOCHI
W JIOTIOJTHUTEIbHBIC BOIPOCH  MIpPEMOAaBaTelis; CBOOOJHOE BJIAaJEHHWE OCHOBHOH U
JIOTIOJTHUTEILHOM JINTepaTypoil, pEKOMEHIOBAaHHON y4eOHOH TTPOrpaMMON.

O1eHKa «XOpOIIO» BBICTABIISIETCS CTYJEHTY, €CJIM OH IPOJEMOHCTPUPOBAI TBEPIbIE U
JIOCTAaTOYHO TMOJHBbIE 3HAHUS BCEr0 MPOrPaMMHOIO MarTepuasna, I[PaBUIbHOE ITOHUMaHUE
CYIIHOCTH M B3aMMOCBSI3U pPAcCMATPUBAEMBIX IPOLIECCOB M SIBJICHUH; MOCIEI0OBATEIbHBIC,
MpaBUJIbHbIE, KOHKPETHBIE OTBETHl Ha IMOCTABJIEHHBIE BOMPOCHI MPU CBOOOJHOM YCTPAaHEHUU
3aMEYaHMi 10 OTJEIBHBIM BOIIPOCAM; JOCTATOYHOE BIIAJICHUE JIUTEPATYPOH, pEKOMEHI0BAaHHON
yueOHOI MPOrpaMMoii.

OreHka «yJIOBJIETBOPHUTEIIBHO» BBICTABIACTCS CTYACHTY, €CIIM OH IPOJEMOHCTPUPOBAI
TBEp/bIE 3HAHUS U MOHMMAaHKUE OCHOBHOTO MIPOrPaMMHOT0 MaTepuala; npaBuibHble, 6€3 TPyOBIX
OIIMOOK OTBETHI HA MOCTABICHHBIC BOMPOCHI TP YCTPAHCHUH HETOYHOCTEH M HECYIISCTBEHHBIX
OIMOOK B OCBEHICHHH OTAENbHBIX IMOJOXEHHH MpU HABOISIIMX BOMpPOCaxX MperoaaBaTess;
HEJI0OCTATOYHOE BJIAJICHUE JTUTEPATYPOU, PEKOMEHJOBAHHOMN y4eOHOM MpOorpaMMoii.

Ouenka «HEYAOBIIETBOPUTEIHHO BBICTaBJISIETCSA CTYJIEHTY, ecim OH
MPOJIEMOHCTPUPOBAJI HEMPABWIbHBIE OTBETHI HAa OCHOBHBIC BOIPOCHI, JOMYIIEHBI TpPyObIe
OIIMOKU B OTBETAX, HETIOHUMaHHE CYIIIHOCTH M3JIaraéMbIX BOIIPOCOB; HEYBEPEHHBIE U HETOYHbBIC
OTBETHI HA IOTIOJIHUTEILHBIE BOTPOCHI.

5. METOAUYECKHUE MATEPHUAJIbI, OMNPEIEJJAIOIIUE ITPOLEJAYPbI
OIIEHUBAHHUSA 3HAHMMW, VYMEHWUH, HABBIKOB W (WJHW) OIIBITA
AEATEJIBHOCTMU, XAPAKTEPU3YIOIUX 9TAIbI ®OPMUPOBAHUSA
KOMIETEHIIUIA

Texymiass — arrectanyisi  CTYJAEHTOB  MPOBOJUTCS  IPEMOJABATENSIMH,  BEIYIIMMH
nabopaTopHbIe 3aHATHUA MO IUCHUIUIMHE, B CIeAyIoUMX ¢dopMax: OTYET MUCHMEHHBIA IO
3a/IaHUIO0 TIPETI0IaBaTelisl, KOHTPOJIbHAS paboTa.

Jlomyck Kk 1a00paTOpHBIM paboTaM MPOMCXOAUT MPU HATUYHH Y CTYJECHTOB MEYaTHOTO
BapuaHTa OTYeTa. 3alluTa OT4YeTa MPOXOIUT B (opMe NOKIaga CTYyACHTA IO BHIITOJHEHHOU
paboTe 1 OTBETOB Ha BOMPOCHI IIPETIOaBaTEIs.

Otyer BKJIIOYAET B ce0sl CIEAYIONIUE pa3Jiebl: TUTYJIbHBINA JTUCT C Ha3BaHHEM PaOOTHI,
1eNb pabOThI; KPaTKHE TEOPETUUECKHE CBEJICHUS; OMIMCAHKUE PE3YIHTATOB JIabopaTOPHOU paboThI
(CKpUHIIOTHI); BBIBOJI U3 pabOTHI, BKIFOUAIOIIHNI B CEOsI OMMCAaHKE MPOACIaHHON PabOTHI.

OneHKy «OTJIMYHO» CTYIAEHT IOJydaeT, eciu oGopMIeHHE OTYeTa COOTBETCBYET
YCTAaHOBJICHHBIM TpEeOOBaHUSAM, TPABIWJIHBHO OTBEUAET Ha TMPEJIOKEHHBIE IPEro/iaBaTesieM
KOHTPOJIbHBIE BOMPOCHL, TMPABUJIBHO OTBEYACT Ha JOIMOJHUTENIBHBIE BOMPOCH IO TeMe
nabopaTopHOH PabOTHI.

OneHKy «XOpoIo» CTYIEHT TOoay4aeT, eciau oQopmIileHHe OT4YeTa COOTBETCBYET
YCTAaHOBJICHHBIM TpEeOOBaHUSAM, TPABIJIHBHO OTBEUAET Ha TMPEJIOKEHHBIE IPEro/iaBaTesieM
KOHTPOJIbHBIE BOTIPOCHI.

OneHKy «yJOBJIETBOPUTEIBHO» CTYACHT MOJy4yaeT 0e3 Oecelpl ¢ MpernoaBaTesieM, ecliu
o(opMIIEHHE OTYETa COOTBETCBYET YCTAHOBICHHBIM TPEOOBAHUSIM.

OT4eT MOXKeT OBITH OTIPABJICH HA TOPAOOTKY B CIEAYIOMIUX CITyJasx:

- MOJIBHOCTBIO HE COOBECTBYET YCTAHOBJICHHBIM TPEOOBAHUSM;

- HE pacKphITa CyTh paObOTHI.
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6. YYEBHO-METOANYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI
6.1. Pekomenayemas jqureparypa

6.1.1. IlepevyeHb OCHOBHO¥ JTUTEPATYPHI:

1. Anexcees, FO. E. Beenenue B nndopmannoHHble TEXHOJIOTHH U MPOTPaMMHUPOBAHUE
Ha si3b1ke C B cpene VS C++. Monyns 1 nucuumnnasl «MHDOpMaTikay : yauedHnoe mocodue / O.
E. AnekceeB. — MockBa : MOCKOBCKMI TrOCYyIapCTBEHHBIM TEXHUYECKUN YHHUBEPCUTET UMEHU
H.D. baymana, 2018. — 100 c.

2. KapumoB, A. M. MHWnadopmarnka u uHGDOPMAIMOHHBIE TEXHOJOTHMH B
npodeccuoHaIbHON nesTenbHoCTH : npaktukyM / A. M. Kapumos, C. B. Cmupnos, I'. .
Mapnano. — Kazans : Kazanckuii opununyeckuii unctutyT MBJ] Poccun, 2020. — 120 c.

6.1.2. IlepeyeHb TONOJTHUTEILHOM JIUTEPATYPbI:

1. JIunaes, B.B. KadecTBO KpymHOMacmTaOHBIX porpaMMHBIX cpeacTs / B.B. Jlumaes. -
M. ; bel. bammakoBa, E. . Uapopmarnka u MHPOpPMAIMOHHBIE TEXHOJOTHUH. TEXHOIOTHUS
paboter B MS WORD 2016 : yuebHOe mocobue / E. U. bammakoBa. — Mocksa : A#t [lu Ap
Menua, 2020. — 90 c..

2. Mangpa, A. I'. Undopmaruka u wHPOPMAITMOHHBIE TEXHOJOTHU : JIAOOPATOPHBIN
npaktukym / A. I'. Mangpa, A. B. [lonos, A. U. JIpsikonoB. — 2-e¢ u3a. — Camapa : Camapckuit
roCyJapCTBeHHBIN Texundeckuil ynusepcutet, I6C ACB, 2020. — 64 ¢

3. OmumnnukoBa, E. H. MudbopmanumonHsie TexHosoruu. Pemenue 3amad B cpene
nporpammupoBanusi VBA : yuebnoe mocobue / E. H. OumnnukoBa, C. }O0. Kporosa, T. B.
CapanynoBa. — Mocksa : Aii [Iu Ap Menua, 2022. — 101 c.

6.2. TlepeyeHb y4eOHO-MeTOAUYECKOI0 OOeCIeYEeHHS] CAMOCTOSITEIbHOH pPadoThI
o0yyarommxcs Mo JMCHHUIIHHE!

1. Mertoauueckre — peKOMEHJauMM A CTYJEHTOB 10  OpraHu3aluu
camMocCTOsITeNbHOM  pa®oTel  mo  gucuumuinHe  «MH(popMannMoHHBIE  TEXHOJOTMHM U
IIPOrPaMMUPOBAHUE.

6.3. Ilepeyenb pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKANIMOHHOW  CeTH
«MHTEepHeT», HE0OXOAMMBIX /ISl OCBOCHHUS TUCHHUILINHBI:

1. http://el.ncfu.ru/ — cucrema ympasienuss oOydenuem OIAOY BO CKODYV.
JlucTaHIMOHHAs OAJepKKa AUCHUILTHHBI «L{idpoBas rpaMoTHOCTE M 00pabOTKa TAaHHBIX

2. http://www.un.org - Caiitr OOH MHbopMannoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU

3. http://www.intuit.ru — Mareprer-YHuBepcuteT KOMIBIOTEPHBIX TEXHOIOTHHA.

NubopMaIoHHbIe CIIPABOYHBIC CHCTEMBbI:

NHbopMaIMOHHO-CITPABOYHBIE U MH(POPMAIMOHHO-TIPABOBBIC CHCTEMBI, HCIIOJB3yeMbIe
IPH U3yYCHHUU TUCIUIUINHBL:
] Koncynbrantlliroc - http://www.consultant.ru/

10. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMO¥ ISl OCYIIeCTBJIEHHSA
00pa3oBaTe/ILHOIO MPOLECCa MO JMCUHUILIHHE (MOTYJII0)

JlexumoHHH VYyebHast  ayauTopus ¢ MyJIbTHMeOuMa  00OpYIOBaHHEM.
3aHATUA  (MynbTUMenuitHOe 00OpylOBaHUE: MPOEKTOpP, KOMIIBIOTEp, JKpaH
HACTEHHBIN.
KowmrmiekT yuebnoi mebemnu.




57

JlaGopatop JlaGopatopusi  MHGOPMAIIMOHHBIX  TEXHOJOTUH W CHCTEM
3aHITHSI  |aBTOMATHU3MPOBAHHOTO MPOCKTHPOBAHUS C MYJIbTUMEINA 000PYI0BAHUEM.
MynbTUMeaHiHOE  O0OpYAOBaHUE: TPOCKTOP, KOMIIBIOTEP, JKpaH
HacTeHHbIA. Komruiekt yueOHON Mebenu.

CamocTosr [Tomemenuss a1 camMocTOSTENbHOM paboThl. KommbroTepbl ¢
s BbIX0JI0M B IHTEepHET U
pabota o0ecrieyeHHEeM JIOCTyNa B JJIEKTPOHHYIO HMH(OPMAIMOHHO-

obpazoBarenbhyto cpeny UCY CKOY.

VY4eOHble ayTUTOPUH JJIS IPOBEJCHHUS y4eOHBIX 3aHATUH, OCHAIIEHBI 000PYJOBAHUEM U
TeXHUYECKUMHU cpencTtBamMu oOydenusa. [lomemenuss uigs  caMOCTOSATENbHOH — pabOTHI
00y4aromuxcsi, OCHAIICHHbIE KOMITBIOTEPHOW TEXHUKON C BO3MOXKHOCTBIO MOJIKIIIOUCHHS K CETH
"UuTepHer" u obecreyeHHEeM JOCTyIa K DJIEKTPOHHON HWH(GOPMalMOHHO-00pa30BaTEIbHOM
cpene. Cnenmanu3upoBaHHass MeOEllb M TEXHUYECKHE CPENCTBA OOydYeHHSs, CIIy)Kallue s
npecTaBieHus yueOHoi nHpopMaluu.

MarepuanpHO-TeXHHUECKass  0a3za  oOecmeuymBaeT  NPOBEIEHHE  BCEX  BUJOB
TUCHUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW  TMOATOTOBKHM,  JTAOOpPaTOpHOW,  HAy4YHO-
HCCJICIOBATEIILCKON paboThl oOydaromuxcs (NMEPEHOCHOW HOYTOYK, MEPEHOCHOH IPOEKTOp,
KOMIIBIOTEPHI C HEOOXOAUMBIM MPOTPAMMHBIM 00ECIIEYEHUEM U BBIXOJIOM B HHTEPHET).

[TomenieHust st CaMOCTOSTENFHONW PabOThl 00YYArOIIUXCS OCHAIICHBI KOMIIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHueM JOoCTyma B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO Cpely 00pa30BaTeIbHON OpraHu3aluy.

11. OcobeHHocTH OCBOEHHS] JMCUHMILIMHBI (MOAYJISI) JHIAMHM C OrPAHMYEHHBIMH
BO3MO’KHOCTSIMH 310POBbSI

OOyyaromMMcst € OrpaHMYEHHBIMH BO3MOXKHOCTSIMH ~ 3/10POBbSl  IIPEIOCTABIISIOTCS
crienuanbHble y4eOHUKH, ydeOHble MOCOOMS M JAUJAKTHYECKHE MaTepHalibl, CIelHalbHble
TEXHUUYECKHUE CPEICTBAa OOY4YEHMsI KOJIJIEKTUBHOTO M WHAMBHUYAJIbHOTO IOJB30BAHUS, YCIyTU
accUCTeHTa (IIOMOIIHUKA), OKa3bIBAIOIIErO OOydJarouMMcs HEOOXOJUMYK TEXHUYECKYIO
MIOMOIIIb, & TAKXKE YCIYTH CYpJONEPEBOIYUKOB U TH(PIIOCYPAONEPEBOIUHUKOB.

OcBoeHne AUCHUIUIMHBI (MOIYNS) O0OYYaroUIMMHCA C OIPaHMYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbSI MOKET OBITh OpPraHM30BaHO COBMECTHO C JAPYTUMHU OOYyYalOLUIUMHCS, a TaKXKe B
OTJIebHBIX TPYIIaX.

OcBoeHrEe AUCHUIUTMHBI (MOYJS1) OOYUYaIOIIUMUCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI  OCYLIECTBIISIETCS C YYE€TOM OCOOEHHOCTEH TMCHXO(U3MYECKOro  pa3BUTHI,
WHAUBUIYaJIbHBIX BO3MOKHOCTEH U COCTOSHUS 3/I0POBBS.

B memsx JOCTYmHOCTM TOJMYyYeHHUs BBICHIEr0 00pa3oBaHUs IO 00pa3oBaTENbHOM
porpaMMme JIMIAaMU ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsSI ITPH OCBOCHUU JUCLHUTIIMHBI
(Momyss) obecrieunBaeTCs:

1) ans Au1 ¢ orpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS 110 3pEHUIO:

- TpPHUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIMN CTYAEHTY HEOOXOIUMYI0 TEXHHYECKYIO
MOMOIIb C YYE€TOM HWHIUBUAYAIbHBIX OCOOCHHOCTEH (IoMoraer 3aHsATh pabodee MecCTo,
NEePeIBUTATHCS, TPOYUTATh U OPOPMUTH 3a/IaHNE, B TOM YHCIIE, 3aICHIBas O]l AUKTOBKY),

- MICbMEHHBIE 33/IaHHUs, a TAK)K€ UHCTPYKIHUU O MOPSAIKE UX BBIMOJHEHUS O(POPMIISIOTCS
YBEJIMYEHHBIM HIpUPTOM,

- CIeNHAJIbHBIC YYeOHUKH, Y4eOHBIC MOCOOUSI M NUIAKTHYECKHE MaTepHasbl (MMEIOIne
KpYIHBIN mpudT mim ayauodaiier),

- HHIMBUIYaJIbHOE paBHOMEpHOE ocBeleHne He Menee 300 mrokc,

- Tpu HEOOXOAMMOCTH CTYAEHTY Ul BBIIIOJIHEHHS 3aJaHds IPEeIOCTaBISECTCS
YBEJIMUMUBAIOIIEE YCTPONCTBO;

2) Jid UL ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 37J0POBbSI 110 CIIYXY:
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- TPUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOUIMH CTYACHTY HEOOXOAMMYI0 TEXHHYECKYIO
IOMOIIb C YYETOM MWHAMBHIYaJIbHBIX OCOOCHHOCTEH (IIOMOraer 3aHsATh pabodee MecTo,
HepeBUTaThCs, IPOYUTATh M OPOPMUTH 33JaHUE, B TOM YHCIIC, 3aITUCHIBAs O] TUKTOBKY),

- oOecrmeuuBaeTcs HaJIW4Me 3BYKOYCWJIMBAIOIIEH — ammapaTypsl  KOJJIEKTHBHOIO
HOJB30BAaHMSA, NPH HEOOXOAMMOCTH OOYYaIOUIEeMYCsl IPEIOCTAaBISCTCS 3BYKOYCHIIMBAFOIIAS
anmaparypa HHIUBUAYAIbHOTO MOJIb30BAHNUS;

- o0ecrieunBaeTCsi  HQUICKAIIMMU  3BYKOBBIMH  CPEICTBAMH  BOCIIPOHM3BEICHHS
uHpOpMaLnu;

3) U1 ML ¢ OrPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI, UMEIOINX HApYIICHHs OTIOPHO-
JIBUTATENILHOTO ammapara (B TOM YHCJE C TSKEJIbBIMH HApyIICHUSMU ABUTATEIbHBIX (DYHKIMNA
BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH):

- MUCbMEHHBIC 3aJ]aHUs BBINOJIHAIOTCS HAa KOMIIBIOTEPE CO CIEHUATU3UPOBAHHBIM
HPOrpPaMMHBIM 00eCIIeUeHHEM MM HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 XKEJIAHWIO CTYJCHTA 3aJ]aHUsI MOTYT BBITIOJHATHCS B yCTHOU (opme.
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MUHHCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
denepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTe/IbHOE YUPEKICHUE BBICIIETO
00pazoBaHUs
«CEBEPO-KABKA3CKMI1 ®EJEPAJILHBI YHUBEPCUTET»

[Iaruropckuii nactutyT (hunman) CKOY

MeToanyeckue ykazaHus
0 BBIMOJHEHUIO CAMOCTOSITENIbHBIX padoT
10 TUCIUIIINHE
«ITPOTPAMMMUMPOBAHMUE HA A3BIKAX BBICOKOI'O YPOBHS»
1u1st HartpaBiieHnst noaArotoBku 10.03.01 UadgopmannonHas 6€30MacHOCTD
HarnpaBJICHHOCTH (poduiib) be3onacHOCTh KOMIIBIOTEPHBIX CHCTEM

[TsTuropck, 2026
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Lesan 1 3a1a41 0CBOEHUS THCIUTIIMHBI
Llenpto m3yueHHUs] TUCHMIUIMHBI «lIporpaMMupoBaHHe Ha S3BIKaX BBICOKOTO YPOBHS»
SIBIISICTCS. O3HAKOMJICHUE YUAIIUXCSl C OCHOBAMH COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA,
TEHACHIMSIMA HMX Pa3BUTHA, MOJyYCHHE YCTOMUYMBBIX HABBIKOB CaMOCTOSITEIBHON pabOTHI Ha
NEPCOHATBHOM KOMITBIOTEPE C TPUMEHEHHEM COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB JUIS
NOJy4YeHUsl, XpaHeHUuss u 00paboTku uWHPOpPMALMK, a TaKXKe [OJyYeHHE HaBBIKOB
CaMOCTOSITEIIbHOTO OCBOSHHSI HOBBIX ITPOIPAMMHBIX CPEICTB.
B cooTBeTcTBHM ¢ yKa3aHHOW LENbIO MPH U3YyYCHUH TUCHMIUIMHBI «HpOpMannoHHbIe
TEXHOJIOTUH U TIPOTPAMMHUPOBAHHUEY CTABSATCS CIICAYIOIINE 3a/1a4H:
- 7Jarh o0IIMe XapaKTePUCTUKHU MPOILECCOB cOopa, mepeaadn, oOpabOTKH U HAKOIUICHHS
nHpopmanuu;
- TO03HAaKOMHTH C OCHOBAaMH KOJMPOBAHUS U CXKATUS HHPOPMALINY;
- J1aTh CBEIEHUS O TEXHMYECKMX W MNPOTPAMMHBIX  CpPEICTBax
MH(POPMALMOHHBIX TPOIIECCOB;
- O3HaKOMHTb C COBPEMEHHBIMH ONEPAI[IOHHBIMU CUCTEMaMHU M 000JIOUKAMHU;
- JaThb TPHHLOUIBl OpraHU3alMd, CTPYKTYpPBl CPEACTB CHCTEM MYJIbTUMEIUa U
KOMITBIOTEPHOH rpaduku;
- IpHUBUTH HAaBBIKU paboThl HA coBpeMeHHOM [1K.

peain3ainun

IlepeyeHb nNaaHHpyeMBIX pe3yJbTATOB O0y4YeHHS] MO JAUCHUIUINHE (MOIYJIIO),
COOTHECEHHBIX € MJIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHS 00pa3oBaTeIbHON MPOrpaMMbl

Kon, dopmymupoBka

Kon, dopmymnupoBka

[Inanupyemblie
pe3ynbTaThl 00yUeHUS 110
JTUCIUTUINHE (MOIYJIIO),

KOMITETCHIINH MHIMKATOpa XapaKTepU3YIOLIHE ITAITbI
(hopMupOBaHUS KOMITETEHITHH,
HWHJIUKAaTOPOB
K-1 N-1IIK-1 I[Tonumaer Hcnonwsyer
Coco6HOCT BEIMOMHST, | HOPAIOK OOCITyKMBaHUS COBPEMEHHBIE METO/IbI
paboTHI [0 YCTAHOBKE, KpUnTorpaguueckux cpeacTB o0cTyXKUBaHUS
HACTPOMHKE 1 3aIuThl HHQOPMAITUH. KPUNITOTPAPUIECKUX
06CITyKIBAHHIO N/-2 TIK-1. IMeeT HaBBIKK | CPEICTB 3aIUThI
IPOrpaMMHBIX, 00CITyK1BaTh TEXHUYECKHE MH(pOpMaLINH.
IPOrpaMMHO-AIapaTHeX | CPEACTBA 3aLUThI nH(pOpMaIUu. [Ipumenser Ha
(B TOM 4HcCIIe N-3 IIK-1 Brnageer MPAKTHKE HABBIKU
KPHUIITOrpahUUYEcKiX) U HaBBIKaAMH 3KCILTyaTaluu 00CTyXKUBAaHUSI TEXHUUECKUX
TEXHUYECKHX CPEICTB MIPOrpaMMHO-AINIMAPaTHBIX U CPEICTB 3aIlUTHI
3aIUTH HHGOPMALIH TEXHUUYECKUX CPEACTB 3alLUTHI uH(pOpMAIINH.
nHpopMaLnu. Onpenenser nu
peanu3yer Ha  IPAKTUKE
HaBbIKM  OKCIUTyaTallud B

POTpaMMHO- alMapaTHBIX U
TEXHUYECKUX CpeACTB
3alIUThI HH(OPMAIIHH.

K-2 N/-1 IIK-2 3raeT meToab! 1 JKCILTyaTalus u
CriocoOHOCTh TpUMeHTh | CPCACTBA paspaboTKu HojJiepKaHue B  pabouem
TIPOrPAMMHEIE CPE/ICTBA MPOTPAMMHOTO 00€CTICUeHUSI. COCTOSIHUH
CHCTEMHOTO, NJI-2 TIK-2 Cniocoben WHTETPUPOBAHHBIX  CHUCTEM
TIPUKIIATHOTO U OIICHUBATH CPEICTBA pa3pabOTKH 0€e30MmacHOCTH B
CIIELIMaJIbHOT O porpamMm. KOMIIICKCHBIX cuCTeMax
Ha3HAYCHMSI, NJ1-3 I1IK-2 O6nagaer 3aIIUTHI 00BCKTOB
MHCTPYMEHTaJIbHBIC METOJIaMHU IPOTPAMMHUPOBaHUs HA | HHGOPMATH3AIIUU
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CPEACTBA, A3BIKU U
CHCTEMBI
[IPOrPaMMUPOBAHUS 11
peleHust
npodeccuoHaNbHBIX 3a7a4

SI3BIKAX BBICOKOTO YPOBHS TSI
penieHus mpodeccuoHaTbHBIX
3aad.

MIPOBEJICHHE
BBIUMCIIUTEIIBHBIX
IKCIIEPUMEHTOB c
HCIIOJIb30BaHHEM
CTaHJAPTHBIX TPOrPAMMHBIX
CPEIICTB; ompeseneHue
MOTPEIIHOCTH  HM3MEpPEHUI
npu aHam3e yrpo3
0e30macHOCTH 00BEKTOB
uHpOpMaTU3aLUU
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TexHo/I0rnyecKasi KapTa cCaMmoCTOATeIbHOM PadoThI CTYI€HTA

Konpr Bl AeATEIbHOCTH OObeM JacoB, B TOM YHCIIC
pealnsyeM CTY/ICHTOB CpejcTsa u (axan.)
BIX KonraktHasg
KOMIIETEH TEXHOJIOTHH pabota ¢
o OILICHKH CPC Bcero
1007051 nperojaBaT
eJIeEM
1 cemecTp
IK-1 CaMOCTOSITENIBHOE CobecenoBanu
TIK-2
nsyHenie © 18,54 2,06 20,6
JUTEPATYPhI U
HCTOYHUKOB
IK-1 IToaroroska k| 3ammura JIP
1K-2 1a6OPaTOPHBIM 4,86 0,54 54
3aHATUIM
IK-1 Hamucanue 3amura
[K-2 9 1 10
pedepaTa/noknana JIoKJIaaa
Hroro 3a 1 cemecTp 32,4 3,6 36
Hroro 32,4 3,6 36

CoaeprxaHue caMOCTOATEIBHOM PadoThI

Tema camocTrosiTeibHOr0 n3ydyenusi: Tema 1. OcoGeHHOCTH M 007aCTH TPUMEHEHUS
a3bika Python, ycraHoBka MHTepriperaTopa si3plka M HMHTEIPUPOBAHHOM cpenbl pa3pabOTKH.
Unrepdeiic u padota ¢ unrepnperatopom u IDLE. CnocoObl 3a1anus 3HaU€HUN IEPEMEHHBIX U
3a/anus (I3MEHEHHS ) UX TUTIOB.

Buj nesiTeJIbHOCTH CTYI€HTOB: CAMOCTOATEIbHOE U3YUYEHUE JIUTEPATYPhI

HToroBslii NPOAYKT CaMOCTOATEIBHOM PA00THI: KOHCIIEKT

CpencrBa ¥ TeXHOJIOTHH OLIEeHKH: coOeceJoBaHNe

Pabora ¢ aureparTypoii:

PexomeH1yemMble HICTOUHUKN MH(DOPMALIUU
(Ne mcrounmka)

OcHoBHas \ JlonosHUTENbHAS \ MeTtoaudeckast | VinTepHeT-pecypesl

1-2 | 1-3 | 1-2 | 1-2

Tema camocTosiTeibHOrO M3yuenusi: Tema 2. CriocoObl co3iaHusi CTPOK M (pyHKUIMU
Ui pabOTbl C HHUMH: CIHSHUE CTPOK, W3MEHEHHE pEerucTpa, IOJIyueHHEe MOACTPOK,
BbIpaBHUBAHUE.

Bua nesiTeJIbHOCTH CTYI€HTOB: CAaMOCTOATEIbHOE U3YUYEHUE JINTEPATYPhI

HToroBbiii NPOAYKT CAMOCTOATEIbHON PA0OTHI: KOHCIIEKT

CpeacTBa ¥ TeXHOJIOTMH OLIEHKHU: coOece0BaHNe

Pabora c aureparypoii:

PexomeH1yeMble HICTOUHUKN HHPOPMAILTUT
(Ne mctounmka)

OcHoBHas \ JlonosHUTENbHAS \ MeTtoauueckast | WinTrepuet-pecypesl

1-2 | 1-3 | 1-2 y 1-2

Tema camocrosiTesibHOr0 u3ydyeHusi: Tema 3. OcHOBHble (QyHKIMU A7 PabOTHI CO
CIIUCKAaMU M KOpTekamu B s3bike Python, ocoGeHHOCTM W 007acTH TPUMEHEHHUS 3THX
KOHCTPYKIUH.

Bua nesiTeJIbHOCTH CTYI€HTOB: CAMOCTOATEIHHOE U3YUYEHHUE JIUTEPATYPhI
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HUToroBblii NPOAYKT CAMOCTOSITEIbHOM PA00ThI: KOHCIIEKT
CpencrBa ¥ TeXHOJIOTHH OLIEHKH: cOOeceJ0BaHNE
Pabora c qureparypoii:

PexoMeHnyembie HCTOYHUKH WH(POPMAITUN
(Ne pcrouHMKa)

OcHoBHas ‘ JlononHurenpHas ‘ Meroauudeckas ‘ HHuTtepHeT-pecypcesl

1-2 | 1-3 | 1-2 | 1-2

Tema camocTosiTe1bHOro u3y4yeHusi: Tema 4. OcoOEHHOCTH CTPYKTYp CiOBaped u
MHO>KECTB, OCHOBHbIE (DYHKLIMU AJis1 paOOTHI C HUMU, OCOOCHHOCTH U 00JIaCTH UX MPUMEHEHUS.

Bup 1eATeJIbHOCTH CTYIEHTOB: CAMOCTOSITEILHOE U3yUEHUE JTUTEPATYPHI

HUToroBblii NPOAYKT CAMOCTOSITEIbHOM PA0OThI: KOHCIIEKT

CpencrBa ¥ TeXHOJIOTHH OLIEHKH: cOOeceJ0BaHNE

Pabora ¢ auTeparypoii:

PexomMenryemMbie HCTOYHUKN HHPOPMAIH
(Ne pcTounmka)

OcHOBHas JononuurenbHas ‘ Meronuueckas HurepreT-pecypcebl

1-2 1-3 | 1-2 1-2

Tema camocTosiTe1bHOr0 M3yuenusi: Tema 5. CrocoObl oopMIIEHHS CTPYKTYPHI KOJ1a
B si3bIke Python. [IpumeHenne TMHEHHBIX alrTOPUTMOB U aJITOPUTMOB BETBJIICHHUS U BBIOODA.

Buj nesiTeJIbHOCTH CTYI€HTOB: CAMOCTOATEIHHOE U3YUYEHHUE JIUTEPATYPhI

HToroBblii NpOAYKT cAaMOCTOATEIbHON Pa0OThI: KOHCTICKT

CpencTBa ¥ TeXHOJIOTHH OLIEHKH: coOeceI0OBaHKe

PaGora ¢ aurTeparypoii:

PexomeHryeMble HICTOUHUKH HH(OPMAIUU
(Ne mcrouHmKa)

OcHOBHas ‘ JononaurensHas ‘ Mertoauueckas ‘ HHTepHeT-pecypcsl

1-2 | 1-3 | 1-2 | 1-2

Tema camocTosiTeIbHOr0 M3yuyeHusi: Tema 6. KoMaHIbI cO3/1aHUSI LIUKJIOB B SI3BIKE
Python. Paznuumsa mexny numkimamu while u for u obmactu ux npumenenus. Ilpumenenue
KoMmaH break u continue.

Buj 1esiTeJIbHOCTH CTYIEHTOB: CAMOCTOSITEIIbHOE U3YUEHHUE JIUTepaTyphl

HToroBelii NPOAYKT caMOCTOSATEILHONH PadOThI: KOHCIIEKT

CpeacTBa ¥ TeXHOJIOTMH OLIEHKHU: coOece0BaHNe

PaGora ¢ aurTeparypoii:

PexomenyemMbIe ICTOYHUKH HH(POPMAIHN
(Ne mcrounmka)

OcHoOBHas ‘ JononuurensHas ‘ Meronunueckas ‘ WHTepHeT-pecypebl

1-2 | 1-3 | 1-2 y 1-2

8. YueOHo-MeToAuYecKoe 1 MH(OPMAITHOHHOE 00ecneyeHHe TUCIUTIIHHbI

8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEJNbHON JHTEpPaTypbl, HEOOXOAMMOM s
OCBOCHUS IMCHUIIMHBI (MOITYJIs1)

8.1.1. IlepeyeHb OCHOBHOM JIMTEPATYPBI:

1. Anexcees, }O. E. Beenenue B nndopmanoHHble TEXHOJIOTHH U MPOTPaMMHUPOBAaHUE
Ha s3b1ke C B cpene VS C++. Monyns | nuctumnuasl «MHDopmatukay : yuebHoe mocoodue / FO.
E. AnekceeB. — MockBa : MOCKOBCKHH IOCY/IapCTBEHHBI TEXHUYECKHA YHUBEPCUTET UMEHU
H.D. baymana, 2018. — 100 c.

2. KapumoB, A. M. MHWnadopmarnka u uHGDOpPMAIMOHHBIE TEXHOJOTHH B
npodeccuoHaIbHON nesTenbHocTH : npaktukyMm / A. M. Kapumos, C. B. Cwmupnos, I'. JI.
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Mapnano. — Kazans : Kazanckuii opunuyeckuii uactutyT MBJ] Poccun, 2020. — 120 c.

8.1.2. IlepeyeHb ONMOJTHUTEILHOM JIUTEPATYPHI:

1. bammakoBa, E. M. Mudopmatuka u MHPOPMAIIMOHHBIE TEXHOJOTHH. TEeXHOIOTHA
pabotel B MS WORD 2016 : yuebnoe nmocobue / E. Y. bammakoBa. — Mocksa : A [Iu Ap
Menmua, 2020. — 90 c..

2. Mangpa, A. I'. Uadopmatuka u uHPOpPMAIIMOHHBIE TEXHOJOTHUU : JaOOpaTOPHBIN
npaktukym / A. I'. Mangapa, A. B. [Tonos, A. 1. JlpskonoB. — 2-¢ u3a. — Camapa : Camapckuit
rocyJIapCcTBEeHHBIN TexHnYeckuit yausepcuret, ObC ACB, 2020. — 64 ¢

3. OpuunnukoBa, E. H. MHpopmanmonHsie TexHonorwu. PemeHue 3amad B cpeie
nporpammupoBanusi VBA : yde6noe nmocobue / E. H. OBunnnukoBa, C. FO. Kporosa, T. B.
CapanynoBa. — Mockaa : Aii [Tu Ap Menua, 2022. — 101 c.

8.2. Ilepeuenb y4yeOHO-METOAMYECKOT0 OOeCHeYeHUSI CAMOCTOATEJbHONH PadoThI
00y4YaIIUXCH 10 JUCHHUILIMHE (MOYJII0)

1. Meronuueckre pPEKOMEHIAIMU [0 BBIMOJIHEHUIO JIA0OPATOPHBIX paboT 1o
nucturuirHe " HpOpMalmoHHbIE TEXHOJIOTHH U IPOrpaMMHUpOBaHKe

2. MeTtoanueckue peKOMEHJAIMH 110 OPTaHU3aIMHA CAMOCTOATENBHON paObOThl CTYACHTOB
no aucuuiuimHe " MHpopMamoHHbIe TEXHOJIOTHH U POrpaMMHUpoBaHue "

8.3. Ilepeuenbp pecypcoB HH(POPMALHOHHO-TETEKOMMYHUKANMOHHOW  CeTH
«HTEepHET», HEOOXOMMBIX [IJIsl 0CBOEHUS THCIUTLIMHBI (MOTYJI51)

1. http://el.ncfu.ru/ — cucrema ynpasienust oOydenuem OIAOY BO CKOYV.
JlucraHiroHHas moiep)kka quciuiuinibl «I{udpoBas rpaMOTHOCTh U 00pPaOOTKA JAHHBIX )

2. http://www.un.org - Caiitr OOH MubopManmoHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHU

3. http://www.intuit.ru — Uarepuer-Yuusepcuter KOMIBIOTEPHBIX TEXHOIOTHIA.

9. IepeyeHs MH(POPMANMOHHBIX TEXHOJIOTHI, HCMOIB3YEeMbIX NMPH OCYIECTBJICHHH
o0pa3oBaTej]bHOr0 mpolecca MO JAUCHMILIMHE (MOIYJI0), BKJIIOYasi IepeYyeHb
NMPOrpaMMHOTI0 odecriedyeHHsi 1 HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM

[lpy dTeHWH JIEKIMHA HCIOJB3yeTCs KOMIBIOTEpPHAs TEXHHKA, JEMOHCTPAIUH
IPE3EHTAlMOHHBIX MyJIbTUMEIUHHBIX MaTepuaioB. Ha ceMMHapCKUX M MPAKTUYECKUX 3aHATUSIX
CTYACHTBI MPEICTABISIIOT MPE3CHTAIMH, MOATOTOBJICHHBIE HMMH B Yachl CaMOCTOSTEIBHOM
paboTHI.

NHbopMaIOHHbIE CIPABOYHBIC CHCTEMBI:

NHpOpMaIIMOHHO-CIPaBOYHBIE ¥ MH()OPMALMOHHO-TIPABOBBIE CUCTEMBI, UCIIONB3yeMbIe
IpH M3YYCHHU TUCIMIUIHHBL:
| 1 | Koncyssrautllmoc - http://www.consultant.ru/ |

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI IJIs1 OCYIIECTBJIEHHS
00pa30BaTeJbLHOI0 MPoLecca no JMCHUIInHe (MOAYJII0)

JlexumoHHH VYueOHas ayAUTOpHUs c MyJIbTUMEANA  00OPYIOBAaHHUEM.
3aHsATHS  |[MysnbTHMenuiiHOe 000pyJOBaHHE: TPOEKTOpP, KOMIIBIOTEp, OSKpaH
HACTEHHBIH.

Kommnekt yue6HOI Mebenu.

IIpakTruec Jlaboparopust  MHGOPMALMOHHBIX  TEXHOJOTUH U  CHUCTEM
3aHATUS  |aBTOMATH3MPOBAHHOTO NMPOEKTUPOBAHUS C MyJbTUMEIHA 000PYT0BAaHHEM.
MynpTuMeauitHOE  00OpyIOBaHHME: TMPOEKTOP, KOMIBIOTEp, OSKpaH
HacTeHHBIA. KoMIiekT yuebHoi Mmebemn.
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CamocrosT [Tomemenust st camocToATENbHONW paboThl. KoMmbroTepsl ¢
Kl BbIXOJ0M B I/IHTepHeT u
paboTta o0ecriedyeHHEeM JIOCTyla B DJJIEKTPOHHYI HH(OpPMAIMOHHO-

obpaszoBarensuyo cpeny UICY CKOV.

VY4eOHble ayIMTOpUN AJIsl IPOBEACHUS YUeOHBIX 3aHSITHM, OCHAILIEHBI 000PYIOBaHUEM U
TEXHUYECKMMHU CpeAcTBaMU oOydeHus. IlomemieHust [uis  CaMOCTOSTENBHOW  PabOTHI
00y4arouuxcsi, OCHAICHHbIE KOMITBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHUS K CETH
"UaTepHer" u oOecredeHHEeM JOCTyla K 3JIEKTPOHHON WH(GOPMAIMOHHO-00pa30BaTEIIbHOMN
cpene. Crnenuanu3upoBaHHass MeOellb UM TEXHUYECKHE CpEACTBa OOYUEHHs, CIIy)Kalue IS
npecTaBiIeHus yueOHoi nHpopmManmu.

MartepuanbHo-TeXxHUYeCKass  0a3a  oOecrneuynmBaeT  NPOBEACHHME  BCEX  BHUJIOB
TUCHMTUTMHAPHOM M MEKIUCUUIUIMHAPHOM  MOATOTOBKH,  JIA0OpPaTOpHOW,  HAay4HO-
MCCIIEIOBATENLCKOM paboThl oOyuaronuxcs (MEPeHOCHOW HOYTOYK, MEPEeHOCHON MPOEKTOop,
KOMITBIOTEPHI C HEOOXOAUMBIM MTPOTPAMMHBIM 00€CTICYCHHEM U BBIXOJOM B HHTEPHET).

[TomemieHust AJis CaMOCTOSITENBHON pabOThl O0YYArONIMXCs OCHAIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» m obecrneueHueM J0oCTyna B
3MEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENbHYIO Cpely 00pa3oBaTeIbHON OpraHu3alllu.

11. OcobeHHOCTH OCBOEHHS] IMCUUIIMHBI (MOAYJIsl) JUIAMU € OrpaHHMYEeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

OOyyaromMcst € OrpaHMYEHHBIMA BO3MOXKHOCTSIMH ~ 3/I0POBbSI  [IPEIOCTABIISIOTCS
crienuanbHble y4eOHWKH, ydeOHble MOCOOMS M JAMJAKTHYECKHME MAaTepHallbl, CIICIUAIbHBIC
TEXHUUYECKHUE CPEeICTBa OOY4YEeHHs KOJUICKTUBHOTO U WHAMBHAYAJIBHOTO MOJIb30BAHUSA, YCIYTH
accucTeHTa (IMOMOIIHUKA), OKAa3bIBAIOIIETO OOydJalomMMCS HEOOXOJUMYI0 TEXHUYECKYIO
MOMOIIlb, a TAKXKE YCIYTH CypAONEPEeBOTUMKOB U THU(IOCYPIONEPEBOTUHKOB.

OcBoeHrEe AUCHUIUTMHBI (MOYJS1) OOYUYaIOIIUMUCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3/I0pOBbsI MOXET OBbITh OPraHU30BaHO COBMECTHO C APYTUMH OOYyYaroIIMMHUCS, a TakXke B
OTJENBHBIX TPYIIaX.

OcBoeHne AUCHUIUIMHBI (MOAYNSI) 0OYyYalOUIMMHUCA ¢ OIPaHMUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI  OCYHIECTBISIETCSI C  YY4E€TOM OCOOCHHOCTEH TCHXO(HM3MYECKOTO  Pa3BUTHS,
WH/IMBUYaJIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/I0POBBSI.

B 1mendax JocTymHOCTM TOJMydyeHHUS BBICIIETO0 O0pa3oBaHMUS 1O 00pa30BaTEIbHOMN
nporpaMMe JIMIaMHu C OTPaHUYEHHBIMUA BO3MOKHOCTSMU 370POBbS P OCBOEHUU JUCLUIUIMHBI
(Momyss) obecrieunBaeTcCs:

1) n7nst UL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS IO 3pEHHUIO:

- TPHCYTCTBUE AaCCUCTEHTA, OKAa3bIBAIOIIMK CTYIEHTY HEOOXOIUMYI TEXHUYECKYIO
IOMOIIlb C YYETOM MWHIMBHIYaJIbHBIX OCOOCHHOCTEH (IIOMOTraeTr 3aHATh pabodee MecTo,
NepeBUTaThCS, IPOUUTATh U 0OOPMHUTH 33aJaHKe, B TOM YHCIIE, 3aITUChIBas TI0]] TUKTOBKY),

- IUCHbMEHHBIE 33aJJaHUd, a TAaKXKe MHCTPYKIUH O MOPAIKE X BBITOJHEHHUS OQOPMIISIOTCS
YBEJIMYEHHBIM HIpUPTOM,

- cHenuanbHble YYeOHUKH, ydeOHbIe MOCOOMS U JAMJAKTUYECKHUE MaTepuanbl (MMeroIue
KPYIHBIN WpUPT Uiy ayauodaiissl),

- NHIUBUAYaIbHOE paBHOMEPHOE ocBeleHne He MmeHee 300 ok,

- Tpu HEOOXOAMMOCTH CTYASHTY Ul BBINIONHEHHUS 33JaHUS  MPEJOCTABIISICTCS
YBEJIMYHBAIOIIEE YCTPOHCTBO;

2) Anst AT ¢ OTPaHUICHHBIMU BO3MOYKHOCTSIMU 37I0OPOBBS TIO CITYXY:

- TpPHUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIMN CTYAEHTY HEOOXOIUMYI0 TEXHUYECKYIO
MOMOIIb C YYETOM WHIWBHAYAJIbHBIX OCOOCHHOCTEH (TomMoraer 3aHsATh pabodyee MecTo,
HepeABUraThCs, IPOUNTATh U 0OOPMHUTH 3aJaHKE, B TOM YHCJIIE, 3alIMChIBAs TI0]] TUKTOBKY),

- olecrieunBaeTcsi HaJlMuuMe 3BYKOYCWJIMBAIOUIEW  ammapaTrypbl — KOJIJIEKTUBHOTO
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HOJTB30BAaHMSA, NPH HEOOXOAMMOCTH OOYYaIoUmIeMyCsl TPEIOCTaBISETCS 3BYKOYCHIIMBAIOIIAS
anmaparypa HHIUBUAYaTbHOTO MOJIb30BAHUS;

- o0ecrieunBaeTCsi  HQICKAIIMMU  3BYKOBBIMH  CPEICTBAMH  BOCIIPOHM3BEICHHS
uHpOpMaLnu;

3) U1 ML ¢ OrPaHNYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI, HIMEIOIINX HapyIICHUS OLOPHO-
JIBUTATENILHOTO ammapara (B TOM YHCJE C TSKEJIbIMH HApyIICHUSMU ABUTATEIbHBIX (DYHKIMNA
BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH):

- MUCbMEHHBIC 3aJ]aHHs BBINOJIHAIOTCS HAa KOMIIBIOTEPE CO CIEHUATU3UPOBAHHBIM
POrpaMMHBIM 00eCIIeUeHHEM MM HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KEJIAaHHIO CTYJCHTA 3aJ]aHUsl MOTYT BBITIOJHATHCSA B yCTHOU (opme.



