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IIpakTnyeckas padora Nel

@opmanau3anms NocTaBjieHHOH 3a1aun. CocraBiieHue 0JI0K-CXeM JIMHEHHBIX U

PA3BETBIAAOIINXCH AJITOPUTMOB

Hean padorbi: OBl1ageTh TEXHUKON COCTABICHUS aJITOPUTMOB.

3agaunm padoThI: HayuuTbcs cOCTaBIATH JIMHEWHBIE W PA3BETBIISAIOLIMECS
QJITOPUTMBI.

3aganme: CoCTaBUTh AITOPUTMBI, UCIIOJIB3YS IIPEUIOKEHHBIE 3a0aHU.

O3HAaKOMBTECH C TEOPETUUECKUM MaTEPUATIOM, HEOOXOIUMBIM ISl BHITOTHEHUS
pabOTHI:
ANTOpUTM — COBOKYIHOCTH TIOCJICIOBATEIbHBIX IIaroB, CXeMa JICHCTBHIA,
IPUBOAIINX K )KEIAaeMOMY pe3ysIbTary.

PazpaGoTtare  anroputM  O3Ha4yaeT pa3OUTh  3ajadyy HAa  ONPEIENICHHYIO
HocjaenoBaTeabHOCTh IMmaroB. OT pa3paboTdyMka aaropurMa TpeOyeTcsi 3HaHUe
0COOEHHOCTEH U MpaBWJI COCTABIICHUS AJITOPUTMOB.

OcHOBHBIE 0OCOOCHHOCTH U CBOMCTBA aJITOPUTMOB:
1. Haiinune BBOJA UCXOIHBIX JAHHBIX.
2. Hannuwe BbIBOAA pe3yJIbTaTa BBIIOJIHEHUS aJrOPUTMA.
3. JIMCKpETHOCTS.
4. ®opMaIbHOCTS.
5. OnpeneneHHocTh (TOYHOCTB ).
6. IIOHATHOCTB.
7. Pe3ynbTaTUBHOCTH (KOHEYHOCTB ).
8. KoppekTHOCTS.
9. MaccoBoCTb.
10. DddexTuBHOCTD.

ANTOpPUTMBI MOXKHO 3alIMCHIBATH MO-pa3HoMy. dopMa 3amucu, cocTaB U KOJIMYECTBO
onepaluii anropuTMa 3aBUCHT OT TOTO, KTO OYJI€T UCIIOJIHUTEIEM 3TOTO aJITOPUTMA.

CnocoObl onyvcaHus aAIrOpUTMA:
. @opmyIibHAs 3aIUCh
. TabauyHas 3anuch
. Pa3BepHyTas cinosecHas
. Ha anropurmmnyeckom s3bike
. I'padpraeckuii (B BuAE OJIOK CXEMBI)
. Ha s13p1xe mporpamMmMupoBanus

AN DN AW

OCHOBHBIM 9JICMCHTAaPHBIM ﬂeﬁCTBHeM B BBIYMCIHUTCIIBHBIX AJI'OPUTMAX ABJISACTCA
IIPUCBAWBAHUC 3HAUYCHUSA HepeMeHHOfI BeJquMuuHe. Eciam 3HadYeHHWE KOHCTAHTHI
OIIpcAcICHO BHAOM €€ 3allMCH, TO IICPpEMCHHAA BCIMYMHA II0JIY4YaCT KOHKPCTHOC
3HAUCHHUC TOJIBKO B PC3YJIbTATC ITPUCBABAHNA.

HpI/ICBaI/IBaHI/Ie — JTO oIIcpanusd, KOTopas 3HAaUCHHUC BbIPAXKCHUA, CTOAIICC CIIpaBa OT
CHUMBOJIA «=» 3allOMHMHAacT B HepeMeHHOﬁ NI 3JICMCHTC MaCCHBa, CTOAILICM CJICBA. HpI/I
IMpUuCBauBaHHUH ITPOUCXOOUT npeo6pasoBaHHe THUIIOB AAaHHBIX, €CJIM OHU HC COBIIAAAarOT.



JIMHENHBIMHA Ha3BIBAIOTCS AJITOPUTMBI, B KOTOPBIX BCE JIEUCTBHUS OCYIIECTBIISIIOTCS
MOCIIEIOBATENBHO APYT 3a IPYrOM, MPU 3TOM Ka)KJ1ask KOMaHAA BBIIOIHSAETCS TOJBKO
OIVMH pa3 CTPOro MOCJe TOWM KOMAaHAIbI, KOTOpas €W mnpeamecTByer. JIMHEHHBIN
QITOPUTM COCTABJISIETCSI U3 KOMaH]l MPUCBAWBaHUs, BBOJA, BBIBOJA M OOpalleHUs: K
BCIIOMOTaTEJIbHBIM AJITOPUTMAM.

Pa3BeTBISAIOIIMMCS HA3bIBAETCS AITOPUTM, B KOTOPOM JIEMCTBHE BBINOJHSAETCS IO
OJIHOM M3 BO3MOJKHBIX BETBEH pEIIEHUS 3aJlayd, B 3aBHUCHUMOCTH OT BBINOJHEHUS
ycnoBui. Kaxaoe u3 BO3MOKHBIX HAIIPABICHUM JAJIbHEWIINX IECHCTBUM HA3BIBACTCS
BEeTBbIO. B  0OyoKk-cxemax pa3BeTBICHHE peaju3yeTcs CIEUUaIbHBIM  OJIOKOM
«Pemenue». DTOT OIOK TpeaycMaTpuUBaeT BO3MOKHOCTH JIBYX BBIXOJIOB. B camom
Osoke «PerieHue» 3amuchbIBACTCS JIOTUYECKOE YCIOBUE, OT BBINOJHEHUS KOTOPOIO
3aBUCAT JaJIbHEUIIINE JIENUCTBUA.

[{uknuyeckuM Ha3bIBAE€TCS AITOPUTM, B KOTOPOM HEKOTOpas 4acTh omnepanuil (Teno
[IUKJIa — [TOCJIEI0BATEILHOCTh KOMAH/1) BBIIIOJHAETCSI MHOTOKPATHO, T.€. 00JI€e OJITHOTO
pasa.

Paznuyaror:
| .MKJITBI ¢ U3BECTHBIM YMCJIOM TIOBTOPEHUM (MIJIA CO CIETUUKOM);
2.IIMKJIbI C HEU3BECTHBIM YMCJIOM TOBTOPEHUH (IIUKIIBI C MPEAYCIOBUEM U ITUKJIBI C
MOCTYCJIOBUEM).

B nro60om 1ukiie gokHa ObITh IEpEMEHHAs, KOTOpasi yIpaBiisieT BIXOJ0M U3 ITUKIIA,
T.€. OIPEAEIIAECT YACIO NOBTOPEHUM LIUKIIA.

B mmkiax co CY4ETYMKOM HM3BECTHO YHUCIO MOBTOPEHUM LHKJA, T.€. OHO SIBISAETCS
(bUKCHpPOBaHHBIM YKCIIOM. B 3TOM cilyyae nepeMeHHasi, KoTopas CUMTAeT KOJIUYECTBO
MOBTOPEHUH (I1aroB) MK, HA3bIBAETCSI CUETYMKOM IUKIIA (WJIM TTapaMeTpoM IMKIIA,
WM YIIPaBJISIONIEH IEpeMEHHOM 1UKIIA).

L[I/IKJ'H:I C IIPpCAyCIOBHUCM — 3TO TAKHC IHKIIBI, B KOTOPBIX 0 Hadajla BBIIIOJIHCHUA
TCJIa ILIUKIIA IIPOBCPACTCA YCIOBHUC BBIIIOJIHCHHA CICAYIOIOCIO Iara HIHUKIIA. Ecan
3HA4YCHUC 2TOI'0 yCJIIOBUA MCTUHHO (T.e. YCIIOBHC BI)IHOJ'IH?IGTCH), TO BBIIIOJIHACTCA TCIIO
OUKIJIA.

HI/IKH C IIOCTYCIIOBHUCM TAKIKC HMCIIOJIB3YCTCA ITPH HCU3BCCTHOM 3apaHCC KOJINYCCTBC
HOBTOpeHI/Iﬁ UKJIa, HO B OTJIMYMEC OT HHKJIAa C IPEAYCIOBUECM 371CCh YCIOBUC HA BBIXO
N3 IUKJIIA IIPOBCPACTCA ITIOCIIC TOI'O, KaK BBIIIOJIHHUIIUCH OIICPATOPHI TCJIa HUKJIA.

3ananue 1: CocTaBUTH JIMHEMHBIE AITOPUTMBI, UCTIOJIb3YsI IPEAJIOAKEHHBIE 3aJaHUS.

PaccMoTpuTe NpuMepHbIe yHpPaKHEHUSA

1. CocraBiieHue anroputMa B TaOJIUYHON opMe ISl BBIUMCIICHUS BEIPAKEHUS :

_ 8x—1
Y




Hcxonnarlie naHHbIe: X.
Pesynbrar: y.
IlocnenoBaTenbHOCTH IIArOB M ONUCAHUE NCHCTBUM:

l.a:=8x
2b:=a-1
3.c:=4x
4.d:=c+2
5.y :=b/d

2. CocrapiieHHE aIrOpUTMa BBIUKMCICHHS IUIONMIAJIM TOBEPXHOCTU IWIMHApPA C
nuameTpoM D u BeicoToi H B Tabnuunoit hopme.

HNcxoanbie nanunie: D, H.
Pesynprar: S.

ITocaenoBaTeIbHOCTD IIATOB M OMUCAHHUE NCHCTBHUU:

l.a:=nD2
2b:=al/4
3.c:=nDH
4.S:=b+c

3. Bpruucnuth (axtopuan ymucia n (c=n!), KOTOpBIA BBUUCISAETCS MO (opmyse
c=1%2%*3%4* _ *n. ANrOpuTM NMPEJICTABUTH B CIIOBECHOU (hopMe.

HcxomHrle naHHbIe: N.
Pesynprar: c.

Anropurtm:
1.ITonaraem c=1 u nepexoauM K CIEIYIOIMIEMY MTYHKTY.
2.Ilomaraem i=1 u mepexouM K CICAYIOIMIEMY ITYHKTY.
3.ITonaraem c=i*c 1 mepexoauM K CIEAYIOIIEMY MyHKTY.
4 .ITpoBepsieM, paBHO JiH 1 yucity n. Eciu i=n, To BeIuncieHus npexkpamiaeM. Eciu 1
OoJbIIE N, TO YBEIUYMUBAEM 1 HA 1 M IEPEXOAUM K YHKTY 3.

BbINOJHUTHE CAMOCTOATEIHLHO

COCTaBBTe aJIFOpI/ITMBI pel_HGHI/ISI CJ'IC)Z[YIOH_II/IX 3a1a4.
1.ITo 3amanHbIM opMysIaM COCTaBUTh BHIUUCIUTEIBHBIC aITOPUTMBI B BUE TaOJIHIL:
2
D DL
S = +
4 2

(S — momaar 60KOBOM MOBEPXHOCTH KOHYyca, D — nuamerp ocHoBaHus, L -
obOpazyroras);



1
S = oadic

(f — gacroTa coOCTBEeHHBIX KOJieOaHUN B KOHType, L — HHIYKTUBHOCTH KaTyuiku, C —
€MKOCTh KOHJIEHCATOPa).

2. Jlano 3Hauenume X. [lomyuuts 3HaueHus -2x+3x2-4x3 u 1+2x+3x2-4x3
[To3a60TUTHCS 00 SKOHOMHH ONIEPALIU.

3. Jano 3nauenue a. He ucnonb3ys HUKakux (QyHKIUN U HUKAKUX OTMEpalnii, Kpome
YMHOXEHHUS, IOJIy4UTh 3HaUeHue a8 3a Tpu onepauuu 1 al0 3a yeTsipe onepanuy.

4. CocTaBUTh aJTOPUTM JMJIA BBIYUCICHHS MYTH, MPOWIEHHOTO JIOJKOW, ecliu ee
CKOPOCTb B CTOSIUEH BOJIE V KM/4, CKOPOCTb T€UEHUS PeKu V1 Km/4, BpeMsl IBH>KEHHUS 110
o3epy tl 4, a mpoTuB TeueHus peku — t2 4. Mcnonab30BaTh CIOBECHBIN CIIOCOO 3amucu
ITOPUTMA.

3amanue 2: CoCcTaBUTh Pa3BETBILIOIIMECS AITOPUTMBI, UCIIOJIb3Ys MPEII0KECHHBIE
3aJJaHusl.

PaccmoTpuTe npuMepHbIe YIIPAKHEHHA:

1. CocTaBbTe OJIOK-CXEMY BBIYMCIICHUS 3HAYCHUS (DYHKIIHIA:

Inx, x>1,

Y= l—x,x<1

Hcxonnwie nannsbie: X. Pe3ynbTar: y.

BRoa HCXOOHBIX JaHHBIX.

B 6noke «Pemenne» MpoBepiaeTCs IOTHISCKOE YCIOBHE,
MOCTARIEHHOE 3aJa9ei.
Buz pazeeTEIAIOMEroc aTropHIMA — «PazEeTEIeHHE.

o

L

Brieoa pesyibTaTa pelllcHHA 3a1a"9H

Konen

BBINOJIHUTBL CAMOCTOSITEILHO

CocTtaBbTe aITOPUTMBI PEIICHUS CICIYIONIUX 3a/1a4:



1. U3o0pazute 610K-cxXeMy MPOCTOTO AUATIOTOBOTO aJIrOPUTMa, KOTOPHIN
oOpainaercst K IoJIb30BaTEINIO C MPOCh00i BBECTH CHavajla CTPOKY MMS, a 3aTEM CTPOKY
HacTpoeHue. B pe3ynbrare nuanora MOXKET HOSIBUTHCS CIAEAYIOIIUNA COBMECTHBIM
TEKCT:

[Iporpamma> 3apaBctBylite! Kak Bame nms?
[Tonb3oBarens> I 'aBprk

[Iporpamma> Jlo6poe ytpo, ['aBpuk! Kak HacTpoenue?
[Tonb3oBaTens> Tak cebe

[Iporpamma> Y MeHs Toxke Tak cebe, ['aBpuk!

2. Jlaubel Tpu AEUCTBUTENBHBIX uMclia. Bo3BecTH B KBajpaT T€ W3 HUX, 3HAUCHUS
KOTOPBIX HEOTPULIATEIbHBI, U B YETBEPTYIO CTECTIEHb — OTPULIATENIHHBIE.

3. CocTaBpTe OJ0K-CXEMY BHIYMCICHUS 3HAUCHUS (DYHKIIUMI:
2
S5x°+2 ecIU X = -4

V=1 x+4
3x°+7, ecmmx<-4

4. CocTaBbTE MpPOrpamMMmy, 3aMEHSIONIYI0O MEHBIIEE U3 JBYX JAHHBIX YUCEI CYMMOM,
a 0oJiplIIEE — IPOU3BEICHUEM 3TUX YHUCEIL.

5. CocTaBuUTh 6JIOK-CX€My aAJIropuT™Ma BBIYHUCJICHUA IINIOINAIHW TPCYIrOJIbHHKA 3-Ms
Pa3 IMIHbIMHU criocobamu Ha BBI60p IIOJIB30BAaTCIIA.



IIpakTHyeckas padora Ne2
IIporpaMmMupoBaHue JUHEHHBIX AJITOPUTMOB.

IIporpamMmMupoBaHue 327124 ¢ ONepPaTOPAMHU YCJI0OBHSI.

Heab padoThi:

e 3akpenuTh Ha NPAKTUKE TEOPETUUECKUE 3HAHUS IO CO3AHHUIO IPOTPAMM C
JUHEHHBIMH aJITOPUTMAMH, 3aKPEMUTh Ha MPAKTUKE HaBBIKUA paboThl B Python
HAy4HUThCS 3alIMChIBATh Ha si3bIKE Python MaremaTuyeckue BbIpaXKeHUS;
HAy4YUTHCS UCTIOIB30BATh CTaHapTHBIE (QYHKIMHU si3bika Python

HAYYUTHCS pabOTaTh C LETBIMU TUTIAMH JTaHHBIX;

HAYYUTHCS pabOTaTh C BEIIECTBEHHBIMH TUTIAMU JTaHHBIX

HNcxoanblie 1aHHBbIE (3a1aHHE):

3apanue 1 Hanucats B cpene Python nporpammel, peanusyroniue cieayronume JuHeHHbIe
JITOPUTMBI, 3aITyCTUTh UX Ha BHITIOJIHEHHUE.

z b=1+—0"
b=(l+tg25] 3+22/5

1+sin*(x + y)

a=2+\x—2x/(1+x2y2)\+x a:h‘(y_‘/H)‘(x_ﬁyz/“j

08 M

b = cos’ (arctglj S =0673-1 r
z

=33| x+4
. xyz x \/7‘ b=e"In(+e)og, 1g2
107" +./lg4
_ Prsin’x’ Vx® +8"
Y= cosZ+|ctg7/| y:\/x—+8




3agauu: 2. Hanucate B cpene Python nmporpammel, peanusyroiine clie1yomnne JUHEHHbIE
JITOPUTMBI, 3aITyCTUTh UX HA BHITIOJIHEHUE

1. Hamwmcatre mporpammy, KOTOpas [Uisl 3aJaHHOIO LIEJIOTO YHCIa a I1€4aTaer
CJIETYIOIYIO TaOIuIy:

d
3 6
ad d
6 3
a d d

2. BerauciauThb JJIMHY OKPYXKHOCTH, IINIOIIAIN Kpyra u oO0BeMa mapa OJHOro u Toro
K€ 3a/TaHHOI'O paauyca.

3. Hammcate mporpamMmy BBIYHMCIEHHS NEPUMETpPAa M IUIONAAW NPSIMOYTOJBHOTO
TPEYTOJBHUKA 110 JJINHAM JBYX KaTETOB.

4. Hamnucath I[IporpaMmy, KOTOpasd IIO0O KOOpAHMHATaM TpEX BCPHIMH HCKOTOPOI'O
TPCYT'OJIbHUKA BBIYUCIIACT CI'0 IIOIIAaAb U IICPUMETP.

5. Haiitu nnomaae Kojabpla, BHYTPEHHUA paguyc KOTOporo paBeH 20, a BHEIIHUNA —
3alaHHOMYy uuciy 1 ( 1>20).

Iopsanok BBINIOJTHEHHS

CocTaBuTh B TETPAIU aITOPUTM

Hanucars nporpammy

OtnaguTk porpamMmy

[IporecTupoBars mporpamMmy

3anucath B TETPAAU TEKCT MPOTPAMMBI

3anucath B TETPAJAU BXOJIHbIC U BBIXO/IHBIC TAHHbBIC

AN

3aganue 3: Hamucats B cpege Python nporpammsl, peaau3yromnime cieayonme
aJTOPUTMBI, 3aITYCTUTh UX HA BBIMIOJHEHHUE.

1. Haniucath nporpaMmy BBIYUCIECHUS Y :

_{ X yxzlnmx < -2

2x+16—x ,oOCTalbHBIX CIlydasx

2. Hanucatb nporpammy BbIYMCIEHUS X:

10



(14 m=d, I<k
x=<15 m=d, [>k
16 m#d

3. CocraBuTh mporpammy Juisi mojcuera uucia OykB A, b, B - B mpemnoxxenun.
[Ipennoxxenre BBOAUTCS OTJAEIbHBIMA CUMBOJIAMH JI0 TE€X MOP MOKa HE BBEJACH CUMBOJI

4. B cTpoke BBEICHHBIX CHMBOJIOB IIOJICYUTATh KoimuecTBO cuMmBoiioB C, D, P,
cuyuTas KOHIIOM BBOJIa CUMBOJI (*).

5. Tlo BBeneHHOMY HOMEpPY Mecslia HalledyaraTb HAMMEHOBAaHWE BPEMEHHM TOJla U

HanMCHOBAHHC MCCsILIA.

6. Ynuna balikanbckas pa30uTa Ha y4acTKU:

¢ 1 mo 100 nom - 1 yyacTok
¢ 101 mo 203 nowm - 2 yyacTtok
¢ 204 o 308 nom - 3 ydacTok
OCTaJIbHBIE JIOMA - 4 Y4aCTOK.

ITo BBeneHHOMY HOMEPY IoMa BbIaTh Ne ygacTka.
7. JIexxuT nu BBEICHHOE 3HaUeHUEe X Ha OTpe3Ke B uHTEepBanie [4,5.4].

8. B mATUATaKHOM JIOME Ha Ka)KJOM 3Ta)K€ PACIOJIO0KEHO O YEThIPE KBAPTUPHI.
CocTaBuTh nporpammy, KoTopasi 1o HOMepy 3Taxa, IeyataeT HoMepa KBapTHP Ha ATOM
ITaXe.

9. Hanucatp nmporpamMmy HaXOKJICHHSI HAUOOJIBIIIETO YMCIIa U3 BBEACHHBIX YHCEII,
cuynTas KoHIioM BBojia 0.

11



IIpakTn4yeckas padora Ne3
IIporpamMupoBanue 3ajau ¢ oneparopom nukiaa FOR

Lens padotel: Hayuuthcst paboTaTh ¢ onepaTopoM 1ukia FOR.

3apanme 1: IIporpammupoBanue 3amauy c omnepatopom Imkia FOR. Hamucate B
cpeae Python mporpaMmbl, peanu3yrolKe CIEAYIOINE AITOPUTMBI, 3allyCTUTh UX Ha
BBITIOJIHCHUE.

1.CocraBuTh IpOrpamMmy ONPEEIICHUS Pa3psIIHOCTH BBEIECHHOIO LIEJIOT0 YUCIIA.
2. [loncuntars CyMMy OTPULATENIBHBIX YUCEN MOCIEI0BATEIBHOCTH.

3. CocraBuTh mporpamMmy MOACYHUTHIBAIOIIYIO CyMMYy LH(Qp BBOJUMOIO
HATypaJIbHOI'O YKCIIA.

4. Nmeerca ogHoMmepHBIM MaccuB u3 15 uucen (al, a2, a3 ... al5). C ocraBuTh
IPOrpaMMy WX BBOJA. YTIOPSAAOYNTH MACCHB 0 YOBIBAHUIO.

5.BBectu S-tu3HauyHoe umciio. BeiBecTu IIOCJICA0BATCIbHOCTD I_[I/I(bp HadynHasa C
KOHIIA.

[Tpumep: BBOA - 42891
BeIBONL - 19824

12



IIpakTnyeckas padora Ned
IIporpammupoBanue 3a1a4 ¢ oneparopom nukjaa WHILE

Lens pabotei: Hayuuthess paborats ¢ omeparopoMm 1mukiaa WHILE (umkn c
MIPEAYCIOBHEM).

3apanue 2: [IporpammupoBanue 3anaud ¢ oneparopom nukia WHILE. Hanucars B
cpeae Python mporpaMmbl, peanu3yromiue CIEAYIOIMINE AITOPUTMBI, 3allyCTUTh WX Ha
BBITIOJIHCHUE.

1.IToncumrars ax*x+bx+c , mpu a=18.5, b=-0.5,c=134 , x usmensercs ot -1 70 0.6 ¢
mrarom 0.2. 3HaueHUs BBIaBaTh HA KAKJOM IIare UTEPaIlUU.

2. [loncuntars CyMMy MOJIOKUTEIBHBIX YACEII ITOCIEA0BATEIBHOCTH.

3. Iloacuutate w=(a+bx)sqrt(x+1), mpu a=2.8, b=-0.3, x m3mensercs ot 1 1o 3 ¢
marom 0.5. BeiiaBaTh 3HaUCHUS HA KaXKJOM IIAre UTCPaIUN

4. Wmeercs omHomepubiii maccuB u3 20 uucen (B1,B2,B3 ... B20). CocraButh
porpaMMy UX BBOJIA. YTIOPSAIOYUTH MAaCCHUB IO BO3PACTAHMUIO.

5. Ilogcuurath

MI(f—6)x x>13.6
zz=5(f+v)xx/v+3 x<4.38
x/vf 6 OCMaNbHbIX CYYAAX

13



IIpakTHyeckas padora NeS, 6
O0paboTka KopTekeil U CIUCKOB

Lens padotel: HayuuThcst paboTaTh ¢ KOPTEKaMU U CIIUCKAMU

Teoperuyeckas undopmanus

B Python kopTex onpeaensieTcst Kak OJUH U3 BUIOB MOCJIEI0BATEIBHOCTEH, C
KOTOPBIMH MOKHO pab0TaTh B 3TOM SI3bIKE TTPOTPAMMHUPOBAHHSI.
[TocnenoBaTensHOCTh TaHHBIX, OOBETUHEHHAS B KOPTEXK, HE TIO3BOJISIET H3MEHSATHh CBOU
3Ha4eHUs. B 3TOM ecTh onpe/iesieHHbIe TPEUMYIIECTBa:
1. yBenmm4yMBaeTCs CKOPOCTh 0OPAOOTKU IJIEMEHTOB KOPTEXkKa, TIOCKOJIBKY CHCTEME
3apaHee W3BECTHO, YTO 3HAYCHHS HE OYAYT U3MEHSTHCA.
2. KOPTEX, MOXKET IPUMEHSTHCS TSl 00pa30BaHUs APYTUX CTPYKTYP
3. KOpTeX 3aHMMaeT MEHbIIIE TaMsTH, YeM, HallpuMep, CIIUCKHU, U, KPOME TOTO,
AJIEMEHTBI KOPTEXKA 3aIIHUIIECHBI OT CIy4YalHbIX U3MEHEHUH.
KopTex B Python MoxeT conepkath COBEpPIIIEHHO Pa3HOPOJIHbIE OOBEKTHI, HAIIPUMED,
CTPOKOBBIC U YHCIIOBbIC 3HAYCHUS WJIM 3BYKOBBIE (haiiiibl, (hailiibl H300pasKeHHI.
CuHTakcuc oOBSBICHUS KOPTEKEH CIICTyIOIIHI:
Nwms koprexka = (3jeMeHT], 3j1eMeHT2, ...3J1eMeHTN)
Hanpumep
korteg=(1, 2, 3, 4, 5)
Bo3moskHa u apyras 3anmch, HalpuMep, I 3HaY€HUH CTPOKOBOTO THTIA,
Nwmsa koprexa=(«nemeHT]»,
«DIEeMEHT2»,
«DneMeHT3»,
«IneMeHTNY)
JlocTym K KaXIOMY JIEMEHTY KOPTEXKa B MIPOrpaMMe OCYIIECTBIISIETCS] C TTIOMOIITBIO
HHJIeKCca — [[EJIOT0 YKCIa, CIYKAIero CBOCOOpa3HbIM UMEHEM DJIEMEHTA B KOPTEKE.
[Ipu ynmoMuHaHuu B MpOTrpaMMe dJIeMEHTa KOPTekKa cpa3y 3a €ro UMEHEM JIOJIKEH
CJIeIOBATh MHJEKC JIEMEHTA B KBAJIPATHBIX CKOOKax, Hanmpumep, korteg[i].
Hywmepartus anemMenToB crimcka HaunHaercs ¢ 0.
O6paboTKa OCYIIECTBISACTCS B IIUKIIC « IS,
VY kopTexein ecTh 2 BCTPOCHHBIX METOA:
1. count()
Bener moacuer koamdecTBa KOHKPETHOTO 3JIEMEHTA B KOPTEKE.
2. index()
Bo3sBpartraer nHaeKC MepBOro MOsSBICHUS dIeMeHTa. MOXKET CMENIaTh MOUCK OT U JI0
OTIpeICIICHHOTO WHJIEKCa TIPH 3a/IaHUH JIOTIOJTHUTEIBHBIX TTapaMETPOB.

3ananue 1: IlosicuuTe pe3yabrat padoThl METOA0B
korteg=(1,2,2,3,1,2,4,3,2,2)
korteg.count(3)
korteg.index(3)
korteg.index(2, 2)
korteg.index(2, 4, 6)
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3aganue 2. B kopTexke, COCTOSIIEr0 U3 3apaHee 3aJaHHbBIX HEJbIX YHCEJ HAIHTe
CyMMY 3JIEMEHTOB.

sum=0

korteg=(1, 2, 3, 4, 5)

print("Koprtex")

for i in korteg:

print(i, end="")

for i in range(5):

sum=sum+korteg|[i]

print("\nCymma 351eMeHTOB KopTexka = ", sum)

3axanue 3. Pemrure 3agaun

1. CocraBuTh mporpammy, KoTopas Obl OIpalinBaja MPUCYTCTBYIOIINX HA YPOKE U
coo0111ana 0 KoJIM4ecTBe OTCYTCTBYIOIIUX. Beero B rpymme 12 yenosexk.

2. CocTaBUTh InporpamMmy, KOTopasd 1nmoJC4ruThiBajaa OBI KaKYyIO JIJUTCPATypy 3a HCIACIIIO
IMOKYIIAIOT B KHMJKHOM Mara3mHce OoJbIIIE: XYAOKCCTBCHHYIO NI TCXHUYCCKYIO.

O0paboTKa CIUCKOB

IIe.m; paﬁoTbI: Hay‘-II/ITI)CH IMACAThb IIPOrpaMMbI C UCII0JIB30BAaHHNCM CIIHCKOB
¢ HAYYHUTLCA OIMNCBIBATh OJHOMCPHBIC MACCHUBEI,
HAay4IUTLCA BBOAUTH OAHOMCPHBIC MAaCCHUBBI;
HAaYIUTLCA TCHCPUPOBATHL OJJHOMCPHBIC MACCHUBEI,
HAaY4YUTLHCA BBIBOAUTH OJHOMCPHBIC MAaCCUBBI;
OCYHICCTBJIATH ITOMCK MUHHUMAJIBHOI'O H MAKCUMAJIbHOT'O 3JICMCHTOB MAaCCHBA,
YHOPAAO0UYUBATL MACCHUBBI 11O BO3PACTaAHUIO U y6BIBaHI/IIO.

3apnanme Hanwucats B cpene Python nmporpammel, peasinzyromue cieayromme
aJTOPUTMBI, 3aITYCTUTh UX HA BHITIOJIHCHHE

1. Bpruucnsig 3HaueHus nepeMeHHoil x=8d+f npu Bcex 3HaueHus1x d=1,2,3 u
f=-3, 3, -6. Co3naTh 0OJHOMEPHBIN MaccuB. BbIBeCTH 3HAUEHUS DJIEMEHTOB ATOTO
MaccHBa U 3Ha4YeHus d, f.

2. Co3nath OJHOMEPHBIN MAacCHB U3 CIIy4ailHO CreHepUpOoBaHHBIX yucel (ot 1 1o 36).
[ToacunuTath CyMMy HEUETHBIX YMCEN 3JIEMEHTOB MaccuBa. BrigaTh Ha 3KpaH MaccuB U
HaWJICHHYIO CyMMY.

3. U3 ciyuaiiHo creHepupoBaHHbIX yKcen (0T 1 10 25) co3aaTh OTHOMEPHBIN MACCHUB.
Brigats MaccuB Ha 3KpaH B BUJIE:
al
a2
a3
a4
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4. Boruncnsas 3HaueHus nepemenHoit Z=3A/(9+X) npu Bcex 3Hauenusix A=0,12,20
u X=-2,-3,-8. Co31aTh OJJTHOMEPHBIN MAcCCUB. BbIBECTH 3HAYEHUS FJIEMEHTOB 3TOTO
MaccHBa Ha DKpaH:
z(al,x1) z(al,x2) z(al,x3)
z(a2,x1) z(a2,x2) z(a2,x3)
z(a3,x1) z(a3,x2) z(a3,x3)

5. BBectu panHble miiga  (GopmupoBaHus oaHoMepHoro wmaccuBa X[10]. IlomeHsTh
MeCTaMU AJIEMEHThI MaCCHBA, BBE/ISI NX HOMEpa C KJIaBUATYPHI.
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IIpakTuyeckas padora Ne7,8
HNcnonb30oBaHue CTAaHAAPTHBIX (PYHKIUI M POLEYP AJIsA pad0ThI CO CTPOKAMH

eab padoThI:
Hayuuthcs mucaTh nporpaMmsl 10 MPOrpaMMHUPOBAHUIO CTPOKOBBIX MaCCUBOB

3apanme 1. Hanucats B cpene Python mporpammsl, peanusyroniye clieayronme
aJTOPUTMBI, 3aITYCTUTh UX HA BHIMIOJHEHHE

1. Haiiti HanOosblee CIOBO B TEKCTE
txt = input()
c =txt.split()
v=I]
foriinc:
v.append(len(i))
g = v.index(max(v))

print (c[g])

2. Haiitu B TekcTe Bee ciioBa JuHOM 0osee 10 cuMBOJIOB
txt = input()
c =txt.split()
v=1]
foriinc:
v.append(len(i))
for j in range (len(c)):
if v[j]>=10:
print (c[i])
3. PaBHa nu cymMma nudp 3aJlaHHOTO YKCJIa HEKOTOPOMY TPEThEMY YUCITY
a=input()
c=int(input())
spisok=list(a)
for i in range(len(spisok)):
spisok[i]=int(spisok[i])
if sum(spisok)==c:

print ("yes")

3apanme 2. Pemnte 3anaun. OGopMUTh B TETEPAIU AITOPUTM B popME OIOK-CXEMBI.

1. OnpenenuTs, CKOJIBKO pa3 B TEKCTE BCTpeUaeTcs 3a1aHHas OyKBa.

17



AN

Bo BBeA€HHOW CTPOKE 3aMEHUTh OJMH CUMBOJI Ha APYrOn
Bo BBEIEHHOM CTPOKE yAAIUTh 3aJaHHBIA CUMBOJI
B 3ananHOM CTpOKE BCTaBUTh MOCIIEC KAXKAOT0 3HAKa MPEIMHAHUS TTPOOe.

[loacunTarh, CKOJIBKO CJIOB B TEKCTE HAUMHAETCS HA 33JaHHYIO OYKBY

Pa3paboraiite mporpammy, KoTopas 3amu(poBBIBACT BBEIACHHBINA C KIaBUATYpPHI
tekcT. [Iporecc mudpoBKky TPOU3BOAUTCS CASAYIOUIUM 00pa3oM: U3 JAECATUYHOTO
KOJZla Ka)XIOTrO BBEJICHHOIO C KJIABHATYpbl CHUMBOJIA BBIYHUTAETCS YHUCIO JECATh.
[TomyuuBmasics B pe3yJIbTaTe€ BBIYNTAHUS BEJIMYMHA HMHTEPIPETUPYETCS Kak
JNECATUYHBIA KOJ HEKOTOPOTO APYroro CMMBOJA, KOTOPBIM M BBIBOAUTCS HA JKpPaH
KOMIIBIOTEPA.

Pazpaboraiite nporpamMmy, TPOBEPSIONIYIO CTENEHb HAJECKHOCTH  MApOJIs
MOJI30BATENS, IPU TOM KPUTEPUU CIOKHOCTH MapOJIsl CIETYIOIIHE:

JUTHHA TTapOJIsl CBBIIIE 8 CHMBOJIOB, BKIIFOYAET OJJHOBPEMEHHO TIPOIHCHBIE OYKBBI,
CTpOYHBIE OYKBBI U ITUGPHI.
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IIpakTn4yeckas padora Ne9

O0pabdoTKa BJI0KEHHBIX MOCJIeA0BATEILHOCTEH (IByMEpPHbIX MaccuBOB). ba3oBbie

AJIropuTMbI 00paAdOTKH.

Heab padorbi: HayuuThcs nucath mporpaMMbl Ha 00paboOTKy IBYMEPHBIX MacCHBOB.

¢ HAY4YHUTBLCA OIMMCBIBATH ABYXMCPHBIC MACCHBBI;
HaY4YUTHCA BBOAUTH IBYXMCPHBIC MACCHUBBI,
HaY4YUTHCA TCHCPUPOBATL ABYXMCPHBIC MACCHUBLI;
HAayIUTLCA BBIBOJAUTL IBYXMCPHBIC MACCHBBEI,

3amanue: Hanucate B cpene Python nporpammel, peanusyromiye cieayromnme

AJIrOPpUTMBI, 3allyCTUTh NX HAa BBIIIOJIHCHHC:

banaqa 1. HaxomaeHne KONMYecTBa 3HaUYEeHWH 31EM EHTOB B/IOXEHHOM NOCNe 40BaTENbHOCTH
Gonbiue 10.

BBoa maTpuLLbl
foriinrange(n):
forj inrange(m):
if a[i1[j]>=10:

kol+=1

3apaua 2. HaxowaeHne CyMMbi 3H3YEHWH 3/IEMEHTOB B/IOMEHHOU NOCNE40BaTENbHOCTH Gonblumnx 10
Beoa MaTprubl
foriinrange(n):

forj inrange(m):

ifa[il[i1>=10:

3aaaua 3. HaxomaeHue Npon3seAeHnA 3HAYEHN I 31IEM EHTOB B/IOMEHH O NOC/IE40BATENbHOCTH
npu 33aHHOM YCNOBHM

Beoa maTpuLbl
Rl
foriinrange(nj):
for jin range(m):
ifali][jl>=10:

prr=afi](j]

OCYIICCTBJIATH ITIOMCK MUHHUMAJIbHOI'O 1 MAKCUMAJIbHOI'O 3JICMCHTOB MAaCCHBA,
YHopAa404ruBaTb MAaCCUBEI 110 BO3PACTAHUIO U Y6BIB3,HI/IIO.
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BeiBoa MaTpHUIIbI

for i in range(0, len(A)):
for j in range(0, len(A[i])):
print(A[i][j], end="")
print()

BBoa maTpuubl

n,m = (int(i) for i in input().split())
a = [[int(1) for 1 in input().split()] for _ in range(n)]

. Halinnre cymMMy 371I€EMEHTOB MaTPHULIbI

. HaliguTe cymMmMy 3JIeMEHTOB MaTPHUIIBI ITO CTPOKaM, 10 CTOJIOIAaM

. Haiipure KOJIMYECTBO MOJIOKUTEIBHBIX, OTPUIIATEIBHBIX U HYJICBBIX 3JIEMEHTOB
MaTHUIIbI.

. 3anana matpunia. HailTu MakCMMaJIbHBIN JIEMEHT B KaX0M CTPOKE

B Marpuiie sneMeHThI rl1aBHOM AuaroHaiy 3aMeHuTe Ha 0, BCE 3JIEMEHTHI BBIIIE
[JIAaBHOM AMAroHajdyM Ha 3HAYCHHUE UX CYMMBbI, 4 HUKE IJIaBHOM IUAroHa v Ha
3HAYEHHUE UX MPOU3BEIACHHUS.
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IIpakTuyeckas padora Nel(
IIporpamMupoBaHue 3a/1a4 COPTUPOBKH MAaCCHBOB

Hean paGorel: Hayuuthbes nucaTh NporpaMMbl O YHOPSIOYMBAHUIO MACCUBOB TI0
BO3pACTaHUIO U YOBIBAHUIO

CopTHpoBKa JaHHBIX

CopTupoBKa MaccuBa — YIOPSIOUYCHUE 2IEMEHTOB MacCHBa MO0 BO3PACTAHHIO WITH
yOBIBaHUIO.
ANTOPUTM COPTHUPOBKH COCTOUT H3:

1. cpaBHEHWUS, OTPEIEIISIONIECTO YIIOPSIA0YCHHOCTh MaphI AJIEMEHTOB;

2. TIepecTaHOBKH, MEHSIOIICH MecTaMu Tapy JIEMEHTOB.

3apaval: YnopsaouuThe N0 BO3PACTAHUIO 3JIEMEHTHI JAHHOTO JIEHCTBUTEIBHOIO BEKTOPA.

N.a.n €N, a(i) €ER,i=1,2,..n
B.1. a(G) €R, j=1,2,...n
Cea3b: a(j) € {a(i): a(1)<a(2)<...<a(n)}, 1,j=1,2,...n.

Tex. 3amanue

Ycnoseusn na ucxoonwvie oannwvie Jleticmeus npozpammeut.
n€Nwua(i) €R,i1=1,2,...n [TomyuuTh yrnopsao4eHHyo
1I0CJIEJOBATENBHOCTS a(]))
n€ N\Rwua(i) €ER, 1=1,2,...n BBoj 3aHOBO 3HaUECHUS N
n¢ Ruma a(i) ¢ R,1=1,2,...n JACT
TecTpl
n | a() a(j) IIpumeuanue
4 |1(4,-5,6,3) (-5,3,4,6)
1 |3 3
-1 BBoj 3aH0BO
3HAYEHUS N
1.5 BBox 3aH0BO
3HA4YEHUS N
8 JACT
2, 7%) ACT
3 (¥, *, %) JICT
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AnroputM.

Hauaio

Vvod n

mass a(n)

sort a(n)

|
Vivod a(n)

MGTOIII)I COPTHPOBKH.

MeTtoa ny3bIipbKa (COPTUPOBKA 0OMEHAMM).

[IpocmaTpuBaem nociaeA0BaTEIbHOCTh YUCEN OT KOHIIA K HaYalIy:

1. CpaBHuBaem (n-1) u n anemenThl. ECIM OHU HE paCMOIOKEHBI B IOPSAIKE
BO3pacTaHus (yObIBaHUA), TO MEHSIEM X MECTaMU: 3HAYECHUEM N 3JIEMEHTA OyAeT
3HayeHue (n-1), a 3HaueHuem (n-1) anemenTa Oy1eT 3HaYEHUE N.

Ecnu oHu pacnosioxeHbl B Opsijike Bo3pacTaHust (YObIBaHUSI), TO OCTaBJIsIeM MX Ha

MecTe.

2. CpaBauBaeMm (n-2) u (n-1) 37€MEHTHL...

3. ...

N. CpaBHuBaeM | u 2 371€MEHTHL. . .
B pe3ynbTaTe mpocMoTpa MoTyduM YIopsii0ueHHYIO TabJUILy, T.€. KaKIbIN CIICYIOIIH
MPOCMOTp OyAET MPUBOIUTH K TOCTAHOBKE OYEPETHOTO MUHUMAIBHOTO 2JIEMEHTA B
JIEBBIN KOHEI[ pacCMAaTPUBAEMON YaCTH TaOTHUIIBI.

Ne | Dy1eMeHTBI IlepecTaHOBKH

1. 8 8 | 8 | 8] 1 1 1 1 1 1 1
2. 3 3 | 34 1Y] 8 | 8 121212 ]2
3. 6 6 $ 1Y) 3 | 3 | 34 2" 8 | 84| 3 3
4. 14 1] 6] 6 | 6 2V 3 | 34| 3V ] 8] 6
5. oY 2 | 22 6 | 6 | 6| 6| 6] 8




2.

( KOHCII )

|
1:=2
[«
+
j=n

O

i:=1+1

©,

C:=a(j-1);
a(j-1):=a(j);
a(j):=c

MuHUMaKCHBIH MeTO/I (COPTUPOBKA BHIOOPOM).

Cpenu 21€MEeHTOB MacCHMBa HaXOJJMM MUHUMAJIbHBINA (MaKCUMAJIbHBIN) U MEHSIEM
€ro MecTaMu ¢ 1 3y1eMeHToM.
Cpenu oCTaBIIMXCS UIIIEM MUHUMAJIBHBIN (MaKCUMaJIbHBIN) U MEHSIEM €r0 MeCTaMH
CO 2 DJIEMEHTOM.
3. ...

N-1. Cpenu ocTaBIIMXCS UIIEM MUHUMAJIbHBIN (MaKCUMaJIbHBIN) U MEHSEM €T0
MECTaMH C N JIEMEHTOM.

Ne | DeMeHTBI IlepecTaHOoBKM
1. | 487 1 1 1 1
2. 3 b 3 ) 2 2 2
3. 6 6 } 6) 3 3
4. 1_J-min | y 8 8 4 8] 6
5. . G

2 2  -min 3 -min| . 8

min
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min:=a(i);

p:=i
( KOHEL ) I

Ji=itl

|A

- +
C:=a(j-1); — +
a(j-1):=a(j);
a(j):=c min:=a(j);
| p:=j;
i:=i+l |
I |
@ j=j+l
I

3apaua 2: 3BecTeH CIUMCOK COTPYIHUKOB NMPEANPUATUS U UX 3apaboTHAas Iu1aTa.
Yops104uTh CIUCOK (paMUJINIl COTPYTHUKOB 110 BO3PACTAHUIO UX 3apa0OTHOM IUIATHI.
3apayva 3: [Ipu 3auncineHny B MHCTUTYT 3a4UCISAIOTCS a0UTYpUEHTHI, HaOpaBmme 15
0ay10B 10 pe3yspraTaM 3 sk3ameHoB. [locne 3auncineHus ocTaeTcst KOJIM4eCTBO MECT,
KOTOPBIE 3aMOIHSIOTCSA B MOPsiAKE yObIBaHUA 0amioB. MI3BECTHO KOJMYECTBO YEIOBEK,
C/IABILUX 3K3aMEHbI, KOJIMYECTBO MECT, KOJTMUECTBO HAOpaHHBIX 0aJIOB, OPraHU30BaTh
3a4NCIIEHUE CTYIEHTOB.
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IIpakTuyeckas padora Nell
IIporpamMupoBanue npoueayp U pyHKIUH M0JIb30BATES

Hean pa6orepl: Hayunthes paboTarh ¢ HCHOJIB30BaHUEM MpoLEnyp U (QYHKIUN
M0JIb30BATEIIS

3apganue 1. Hammcate B cpeae Python mporpammsbl, peanusyromme creayromue

aJrOPUTMBI, 3aITyCTUTh UX HA BBIMOJHEHHE:

Iloanmporpamma — mpejcTaBisieT cOOOW Tpymmy OnepaTopoB, K KOTOPBIM MOKHO
o0paTeCsl W3 Pa3IMYHBIX MECT MporpaMMsbl. lcnosib30BaHME MOANPOrpaMM IO3BOJSET
YIAYUYIIUTh CTPYKTYPUPOBAHHOCTH ITPOTPAMMBI U COKPATUTh €€ pa3Mep.

IToamporpaMmsl:

[Tpouenypsl

OyHKIHUH

IIpouexypa - 3TO He3aBHCHMMAas 4YacThb IIPOTPAMMbI, KOTOPYK) MOKHO BBI3BATH B
mo0oit yactu nporpammsbl. [Iporienypa He MokeT ObITh MCIOJB30BaHa B OlepaTopax.
YIOMUHAaHUE MUMEHU NPOLEAYPbl NPUBOAUT K €€ aKTUBU3ALMUMU U HA3bIBACTCS BBI30BOM
npouenypsl. Ilponenypa ucnonb3yercs g oOierdyeHus paboOThl IPOrpaMMHUCTaA, T.€.
pa3IMYHbIE IOBTOPEHUS B IPOTPAMME MOKHO PEAIM30BaTh IPU UX IIOMOILIH.

[Tapamerp — cpeacTBO mepefayu JaHHBIX B OJHOM HAIIPABJICHUM: Iporpamma =>
npoueaypa

[TapameTp-niepeMeHHass — mepenada MaHHBIX B JBYX HAIIPaBICHUSX: IporpamMma =>
poueaypa u

npoueaypa == nporpaMmma
@OyHKIUs — 3TO TNOJANPOrpaMMma, pe3yjbTaToM padoThl KOTOPOH SIBISETCS HEKOTOPOE
3Ha4YeHUue, Mo00HOE TEPEMEHHOU
[Ipumep: Onpenennre 3HaYEHUE Z

sing(x) + y?

sign() —/1x|
rJIe Sign - CUTHYM-(DYHKIIMSI, & X U Y - BEIIECTBEHHBIC YNCIIA:
l,ectma >0
sign(a) =4 O.ecima =0
—1l,ecima <0

def sgn(x):
# global k
if x>0:
k=1
elif x==0:
k=0
else:
k=-1
return k
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a = float(input())

y = float(input())

z = (sgn(a)+y**2)/(sgn(y)-(abs(a))**0.5)
print("OTtBer:", z)

1. Hanbl neiictButenbHbie uncia s,t.  [lomyunts g(15,-s) + g(t,sz+25) - g(2ls—1,st—t3)
a’ +b’
a’ +3ab—3a’b+8
2. Jlanwl gevictButenbHble S,t. [lonyuuts f(t,-2s,1.7) + £(2.2,t,s-t), rae f(a,b,c) = (2a-b -
sin(c))/( 5 + lcl)

rie  g(a,b) =

3. JlaHBI IBE MOCTIEA0OBATEIILHOCTH 1EBIX Yuces. ONpeaeuTh MPOU3BEICHHIE JIEMEHTOB,
KaKOIl ITOCJIE0BATEILHOCTH OOJIBIIIE U HA CKOJILKO?

4. Hanwucath QyHKIMIO, KOTOpas BeUUCIsAECT 00bEM nunuuApa. [lapamerpamu GyHKINN
JIOJKHBI OBITh PaJINyC U BBICOTA IIMJIMH]IPA.

5. Hanucatp (bYHKLII/IIO, KOTOpasd CpaBHUBACT ABa LCJIbIX YHUCJId 1 BO3BpAIIACT PC3YyJIbTAaT
CpaBHCHUA B BUJAC OAHOI'O N3 3HAKOB >, <Wlu =.

6. Hanucars QyHkuuto, kotopas BeuucisieT ab . Uucna a u b MoryT ObITH JpOOHBIMU
MOJIOKUTEIIbHBIMU YU CIIAMH.

7. Hamucate ¢ynkuuio Dohod, xoTopas BeUMCISET 10X0Ja MO BKIany. McXomHbIMu
JAHHBIMU JI71s1 QYHKIMU SIBJSIIOTCS: BEJIMUMHA BKJIAJIa, IPOIIEHTHAS CTaBKa (TOJAOBBIX) U
CPOK BKJIajia (KOJIMYECTBO JTHEH )

IIporpaMmMupoBaHue 32/1a4 ¢ peKypcuei

Lenp padotel: HayunThcst paboTaTh C UCHOIB30BAHUEM PEKYPCUBHBIX aJITOPUTMOB
Ucxonnwie nannwie (3agaHue):

3ananue 1 Hanucate B cpeae Python mporpammel, peanusyromiue cCleayrolime
aJTOPUTMBI, 3aIlyCTUTh UX HA BBITIOJHCHUE

Paccmotpum dyHKIIMIO BRIUKCIEHUS (hakTopuaia n!
n! = 1%*2%3%,, *n

Takoe mnpousBeneHHE MOXXHO JIETKO BBIUYMCIUTH C TOMOIIBIO  UTEPATHUBHBIX
KOHCTPYKIMH (MTepalus - 3TO MOBTOPEHKE), HAITPUMED, onieparopa 1ukia for:
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F:;:t(fact(;:t(;:p:t(]]]J

OnHako CylecTBYeT Takxe APYroe onpeencHue pakropuana, B KOTOPOM n!
BhIpaXkaeTcsl uepe3 npeAslaymii (n-1)!, T.e. ucmonb3yercsa peKyppeHTHas popmyna:

0'=1
11 mro6oro n>0 n! = n*(n-1)!

Hanuune pekyppeHTHOr0 COOTHOIIEHUS TTO3BOJISIET HCIOJIB30BATh PEKYPCHIO.
Hampumep, mporpamma, HCHIOJIB3YIOIIAs PEKYPCUBHYIO (DYHKIIUIO JJIsI BBIYUCICHUS
dakropuana n! uMeeT caeAyIOmUi BU:

reci(n):
n == 1l: # DPpaHMYHEI CHOVYaN
1
# PERVPCHMEHBI CHAVUAH
n * rec{n — 1)
F:;:tirec(;:t(;:p:t(]]]]

3apanue 2 Hamucars B cpene Python mporpaMmbl, peanusyroinue Cleayrolme
aJTOPUTMBI, 3aIlyCTUTh UX HA BBIIIOJIHECHUE

l.Hamucarh peKypCcUBHYIO MpOrpaMMy BBIYHMCICHHUS MAaKCHUMAJIbHOTO YHCIIa
duboHayu, OIMKANIIETo K 3aJaHHOMY N TI0 HEJIOCTATKY.

2.Hanucath peKypCHBHYIO MpPOrpamMMy MOMCKA MHAEKCA MUHHUMAJIBHOTO 3JIEMEHTA
MaccuBa

3. Hanucatp pekypcruBHYIO IpOrpaMMy MOMCKa MUHUMAJIBHOTO 3JIEMEHTA MACCUBA
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IIpakTHyeckas padora Nel2
IIporpaMMupoBaHue JUYHBIX OHOJIHOTEK MOJIb30BATEJISA

Heap padorbl: Hayuntbes co3naBaTh JTUYHBIE OMOMHOTEKHM W HCIOJIB30BaTh MX B
pabore.

Co31anue TMHAMIYECKOI OMOIMOTEeKH
1. Co3nath GyHKIUIO AJIs pa3MeIlleHus B JUHAMHUECKO Oubnmnorexe.
def add(a, b):
return a + b
2. Coxpanuts 3Ty QyHKIHIO B (aiine ¢ uMeHeM my library.py. OToT dail Oyaer coOCTBEHHOM
IMHAMHAYECKON OMOINOTEKOM.

Hcnoab30BaHue THHAMHYECKOI OMOJIMOTEKH
YroO6s! ucnoab30BaTh GyHKIUIO add U3 COOCTBEHHOH AMHaMHUYecKol 6ubmmoreku my library.py,

HY)KHO UMIIOPTUPOBATH €€ B IpYyroi Qaiii.

from my library import add

result = add(3, 5)
print (result) # BoiBOm: 8

YnpasiieHue 3aBHCUMOCTAMH
BaxkupIM acriekToM paboThl ¢ JUHAMUYECKUMU OMOIMOTEKaMHU SBJIIETCS YIIPaBICHUE 3aBUCUMOCTSIMHU.

Ecnu 6mbnmoreka 3aBUCUT OT IPYruX OMOIMOTEK, HEOOXOUMO YKa3aTh 3TO B

¢aiine requirements. txt.

[Ipumep conepxkumoro Qaitsia requirements. txt:

numpy==1.19.2
pandas==1.1.3

Takum oOpa3om, Ipyrue pa3pabOTUUKH CMOTYT JIETKO YCTAHOBHUTH BCE HEOOXOMMbIEC 3aBUCUMOCTH,

HCIIOJIb3YA KOMAaHAY:

pip install -r requirements.txt

Pemute 3a1a4n, UCIONB3Ys COOCTBEHHYIO JUHAMUYECKYIO OMOIHNOTEKY:
1. Jlanbl nelicTBUTENbHBIE a, b, c. [lomyunts
max(a+c,a+b) + min(a+b,b+c)
[Tonyunutp ------------mmmmmmmmme-
1 + max(a+bc,4.15)
2. Jlan nuHEeNHBIM MaccuB M3 25 nenbix uucen. ONpeAennTb CyMMY MOJOXHTEIBHBIX U CyMMY
OTPULIATEIILHBIX 3JIEMEHTOB JAHHOT'O MACCHUBA.

3. JlaHbl eHCTBUTENIbHBIC YUCTA S,t.
[omyunts g(1.2,-s) + g(t,s) - g(2s-1,st)
a2 + b2
rae  g(a,b) = ---------mmmemm- .
a2 + 3ab + 3b"2 + 4
4. lansl geiictButenbHbie S,t. [lomyuunts f(t,-25,1.7) + £(2.2,t,5-t),
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2a - b - sin(c)
roe f(a,b,c) = -—----mmmmmmmm
S5+l
5. Jlan nunHenHbd MaccuB u3 10 nensix uncen. [lepecopTupoBaTh MacCHUB 110 3aKOHY: MEPBbIA MEHAETCS C
MOCJICIHUM, BTOPOU C MPEANOCIEIHUM U T.J.
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IIpakTuyeckas padora Nel3
Pab6ora ¢ gaitnamu

ean padoTbl: Hayunthcs paboTaTh ¢ ailiiaMu JaHHBIX

3agaya 1. PaszpaOoraiite mnporpamMmmy, KOTOpas TIO3BOJUT 3amucaTh CBEIEHUS 00
aBTOMOOMJISIX B TEKCTOBBIN (haiii.

B pesynbTaTe BeimomHEeHUs onieparopa zap=open("avto.txt", "w+", encoding="'utf-8") Mb1
co37aeM B TEKyIIeM KaTajore ¢aiia ¢ IMEHEeM avto.txt ¥ OTKPhIBAEM €TI0 B PEXKUME W+,
YTO MO3BOJIUT MPH OTJIAJIKE MPOTPAMMBI MHOTOKPATHO CO3/1aBaTh U MEPE3aUChIBAThH
¢atin. Opranuzanus nukia for i in range(1,3) mMO3BOJIUT BBOIUTH JaHHBIE O ABYX
aBTOMOOMJISX, YKa3bIBasi UX MAapKy, TOJ BEITycKa U 1BET. [Ipu a3ToM MBI paboTaem ¢
MIePEMEHHON Zzap, TOCKOJIbKY UIMEHHO € TIPUCBOWIIN PE3YJIbTAT pabOThl (DYHKIIMH Open.
3aKOHYMB BBIMIOJTHEHHUE OTIEPATOPOB BHYTPH IIUKIIA, 3aKphIBacM (haiis orepatopomM
zap.close().

zap=open ("avto.txt", "w+", encoding="utf-5') FOTHpHEaZSM daMT Ha SanMck
i range(l,3):
marka=input ("\nEBeemgMTe MapKy abBToMObMIa ™)
Zap.write (marka)
kap.write[” n") #llepeE0n EVpCORE HE CASOVENVE CTDOEY
god=input ("\nBeemMTe I'OO BHIOVCES ™)

zap.write (god)
zap.write ("Wwn")
color=input ("\NEBEeOMTEe LUEST MalMHE ™)
zap.write (color)
zap.write ("Wwn")
zap.close () #FSawpuEasM darn

2. Urenune uH(pOpMaLIUU U3 TEKCTOBOTO (paiina

3apaua 2. Paspaboraiite mporpamMmy, KOTOpasi MO3BOJIAT MPOYUTaTh MH(OpMaiuioo 00
aBTOMOOMUJISIX, COZIEPIKAIIYIOCSI B TEKCTOBOM (haiirie.

B omnepatope open("avto.txt", "r", encoding="utf-8') ©3MEeHHUM TOJIBKO pEKUM JOCTYyIA.
[Ipu 3anucu B (paiin ucnonb3oBasics pexxuM "w+", ceituac "r", KOTOPBIN, HUCIOIB3YETCS
Mpu uTeHuu uHpopmaiuu u3 aiina.

Merton read() ¢ mycThIMU KPYTIBIMU CKOOKaMU UCIIOJIB3YETCsI IO OTHOILIEHUIO K (haitiioBo
nepemeHHo chten ans uyrenus Bcert nndopmaruu u3 daiina. Jlanee meronom close() Mbl

3aKpbIBaeM (ai.

chten=ocpen ("avto.txt", "r", encoding="utf-2') FOTEpHEacH dafn Ha YTEHHME
print (chten.read(} )
chten.close () #SaxpuEacH darn

[Ipu pabote ¢ daiimamMu BO3MOXXHO BOSHMKHOBEHHE OIMMOOK, CBSI3aHHBIX ¢ 00pabOTKOMU
nytd K (¢aiimy. Takoit Tum ommOOK MOXKHO TIEPEXBATUTh, HCIOJIB3YS OOpabOTKY
uckioueHnit. Ecnu mpeamnonoxkuth, 4TOo OMMOOYHO 3a/aH MyTh K (Qairy avto.txt, To
nporpamma Beiact coodmienue "Ommudka nmpu OTKpsITUN (Daiina'.
try:

chten=open("c:\\Primer\\avto.txt", "r", encoding="utf-8")
except:

print("Omubka nmpu OTKpbITUH ¢aiina')
else:

print(chten.read())
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chten.close()
Ecmm B cxoOkax meroma read() yka3aTh 3HAY€HHUE, HAlPUMEDP JECATh, TO C TMOMOIIBIO
TaKOW 3alMCH MOKHO OyAEeT MPOYHUTATh I€CATh CUMBOJIOB CTPOKH.

Ecnu Hy»KHO IpoYnTaTh HEKUI TEKCT, coJiepKalluiics B (aiiie, IOCTPOYHO, TO TOT1a
CJIelyeT UCIO0JIb30BaTh METO/I, OTJIMYME KOTOPOro oT Merona read() 3akiitodyaercs B TOM,
YTO YWUTATh CHUMBOJIBI MOXXHO TOJIBKO B TeKylled ctpoke. OOpaTuTe BHUMAaHHE: METO]
read()mpouTeT coaepkuMoe Bcero daiina, Mexay TeM, kak Metoj readline() mpourer
TOJIBKO MEPBYIO CTPOKY

3AIIUCHh THO®OPMAIINU B JIBONYHBINA ®AMNII

JIBonuHsbIe (ailnbl nin OMHapHBIE Qailyibl, TPEACTABISAIOT co00i Habop OalTOB, a He
Ha0Op CHMBOJIOB, KOTOpbIE COAEpKATCS B TEKCTOBBIX (paiinax. bunapusie ¢aiinbl XpaHsaT
uH(OpMaIMI0O B TOM BHJIC, B KOTOPOM OHAa MpPEACTABICHA B IMaMITH KOMITBIOTEPA,
MO3TOMY, OTKPBIB TakoW (pailll ¢ MOMOIIBIO TEKCTOBOTO PEAAKTOpa, MBI MOJIYYHUM HaOOp
HEYMTAEMBIX CHMBOJIOB.

B Python cymectByer Takoe moHsiTHe, Kak KOHcCepBarus AaHHBIX. OHa MO3BOJIAET
XpaHUTH B (pailyiax HE MPOCTO HAOOP CUMBOJIOB, a 00JIEE CIIOKHBIE CTPYKTYPHI, HAIIPUMED,
COUCKM WM cloBapu. Takoe TpeCcTaBleHWE JaHHBIX T[O3BOJIAET  IMOJIYYUTh
MIPE/ICTABICHUE HEKOTOPOro OOBEKTa B BUJE Habopa OailToB, MpuyeM, COXpaHEHHBIH U
MepeIaHHbIA Ha JAPYTOd KOMITBIOTEp, TAKOH HAOOp MOXKET ObITh PACKOHCEPBUPOBAH, T. €.
BOCCTAHOBJICH.

Jlyist coBepIieHUs Bcex 3THX onepaiuii, B Python mpexycMoTpens! ABa MOy

Monayib pickle (ot anrn. pickling — xoncepBauusi) u Moxyib shelve (ot anri.
shelving — cremnax, pa3menieHue Ha 1oikax). COOTBETCTBEHHO, IEPBBIM METON
MO3BOJISIET KOHCEPBUPOBATH CTPYKTYPHI JAHHBIX, & BTOPOH METOJ — OCYIIIECTBUTH JOCTYTI
K 00BEKTaM, XPaHAIIUXCS «HA MTOJTKaX).

Jlns Toro 4rToOBl 3amucaTh WH(OpMaIMio B OuHapHBIN (dailn, ero Tpedyercs
OTKPBITh

®daiioBas nepemenHasi=open (FileName, Mode)

I'ne:

daitoBasi mepeMeHHasi — TMEpeMeHHasi, B KOTOPOW OyJeT HaXOIUThCA 3HAUYCHHE,
BO3BpalleHHOE (YHKIIMEH open;

FileName — nipecraBisieT co0oif myTh K OTKphIBaeMOMY (paitiy;

Mode — pexum goctyna. MoxeT NpuHUMaTh 3HAYEHUS:

"rb" Urenne undopmanuu u3 ¢aina. Ecnu daiin He cymiecTByeT, BOZHHKAET
nckmoueHue [OError

"wb" 3anuce undopmauuu B ¢ain. Eciau daitn cyiiecTByeT, ero coiepxumMoe
MOJIHOCTBIO 3aMEHUTCS; €CIU (paiil He CYIIECTBYET, OH OYyJET CO3/1aH.

"ab" Jlozanuch B nBoMuHbIN (OnHapHbIi) (aiin. Eciu ¢aiin cymiecTByer, HOBbIE
JaHHbIEe OyIyT AomucaHbl B KoHell. Ecnu daiin He cyiiecTByeT, OH OyAeT co3aaH
"rb+" Yrenue u 3anuch B JABOWYHBIN (OuHapHbIi) (aitn. Ecnu ¢aiin He
CYIIECTBYET, BO3HUKaET uckioyeHue [OError

"wb+" Urenme u 3amuch u3 aBou4HOro (Ounapuoro) daiina. Ecmum aiin
CYyIIIECTBYET, OH OyneT mepe3anucaH. Ecnu ¢aiin He cymiecTByeT, oH Oynaer
CO31aH

"ab+" Jlo3anuch W uTeHHWE W3 JABOWYHOTO (OmHapHOro) daina. Ecmm daiin
CYIIIECTBYET, HOBBIC JaHHBICE OyayT JomucaHbl B KoHel. Ecmm d¢aiin He
CYIIIECTBYET, OH Oy/IeT CO3/1aH
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3anuch OCyIIECTBISIETCS € NMOMOILIbl0 MeToaa dump(), MMEIOLIEro CIEAYIOINNA
CUHTAKCHUC:
pickle.dump (nannbie, paiiioBasi_nepeMeHHas1)

3apaua 3. Pa3paboraiite 0a3y TaHHBIX, COJIEPIKAIIYIO CBEACHUS 00 aBTOMOOMIIAX.
O KaxJ0M aBTOMOOMJIC H3BECTHO CJICIYIOIIEe:

e Mapka aBTOMOOWIIS,
® I[BET aBTOMOOMJIS;

® 0/ BBIITYCKAa aBTOMOOMJIS.

Tpebyercs co3nats:

daiin ¢ 3aKkoHCEepBUPOBAHHOM MHPOpMaIel 000 BCEX aBTOMOOWIISIX;

OCYIIECTBUTH YTEHUE U PACKOHCEPBALIMIO TaHHBIX U3 (haiiia;

co37aTh HOBBIN (pailyl, B KOTOPOM OPraHU30BaTh pa3MEIICHUE CIUCKOB Ha MOJIKaX U

OCYUIIECTBUTh BBIBOJ XpaHsuieiics MHGOpMalMK IO YKa3aHHOMY IOJIb30BaTesieM

aBTOMOOUIIIO.

Kommenrtapuii. B camoM Haudane mporpamMMbl MbI CO3JIaJlUM TpHU crucka avtol, avto2,
avto3 B KOTOPBIX HAXOJATCS CBEACHUS O KaXKJIOM aBTOMOOWIE: MapKa, LBET M TOJ
BBIITyCKa. YeTBepThli CHHUCOK avto4 co3gaguM B JIUAIOTOBOM pexume. [lanee,
onepatopoM zap=open("avto.dat","wb") oTkpriBaeTcs (aitn ¢ umenem avto.dat Ha 3anuch
JIBOMYHON HMHQOpMAIMU, HAa YTO yKa3biBaeT pexxuM "wb" (C momomibio Mmocieayromux
yeTblpex MeToa0B dump() MNPOMCXOAWT TaK Ha3blBaeMas cepHaau3alus OOBEKTOB
(mocnenoBaTENbHOCTh MEPEBOIa KaKOM-THO0 CTPYKTYpPhI JAHHBIX B MOCJIEI0BATEIBHOCTD
OUTOB).

B cnenyromeil yactd mporpaMMmbl TPOMCXOJUT pacKOHCepBalus aaHHbIX. OHa
OocHOBaHa Ha mnpumeHenun (Qynkuun load(), xoTopas uurTaer AaHHble U3 ¢aiina u
npeoOpa3oBbIBAET UX B 00BEKT. Ee CMHTaKcuC claenyomui:

Nmsa_nepemennoii=pickle.load(ums_¢aiinoBoii_nepeMeHHOM)

B ogun daitn MOXXHO COXpaHMTh cpa3y HECKOJbKO 00BEKTOB. Jlajee omeparopom
print BBIBOJUM CITUCKHA aBTOMOOMJIEH Ha SKpaH.
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import pickle

avtol=["Jlaga Becra", "Bemmm", "2022"]
avtoZ=["¥urym", "HpacHem™, "1330"]
avtod=["MNofega", "Sencexem™, "1550"]
marka=input ("\nBeemTe Mapry asToMoblng ™)
color=input ("\nBeemuTe nEeT asToMobInA ™)
god=input ("\nBeemTe 1Oom asToMobing ™)

avtod=[marka,color,god]

zap=open ("avto.dat™, "wb")

pickle.dump (avtol, zap) FHOHCEPEALMA OaHHHEX
pickle.dump (avto2, zap)

pickle.dump (avto3, zap)

pickle.dump (avtod, zap)

zap.close ()

S —
zap=open ("avto.dat™, "rb+")
avtol=pickle.load (zap) FPACHOHCEDEALMA OaHHEX

avtoZ2=pickle.load |(zap)
avto3d=pickle.load (zap)
avtod=pickle.load |(zap)
print (avtol)
print (avtol)
print (avto3)
print (avto4d)
zap.close ()

Coznmangum HOBBIM mpoekt Python u, monkmrounB monynb shelve, oTkpoem @aiin

avtol.dat ¢ mnomompo @yHkuuum open. HMcnons3oBanue oneparopa shelve.open
npeJoiaraeT Hajuuuue ¢aiisia ¢ KOHCEpBUPOBAHHBIMU OOBEKTaAMH.

Tenepb MBI MOJXCM BBIBCCTH HOAHHBIC IIO0O KaXKXKIOMY aBTOMO6I/IJII-O, 3alIPpOCHB,

Harpumep, ero Hazpanue. [lonka (polka) mogoOHa croBapro, U CBEACHUS, XpaHSIIIUECsS Ha
MOJIKE, JOCTYIHBI 0 COOTBETCTBYIOIIEMY Kitouy: "avtol", "avto2", "avto3", "avto4".

polka["avtol"], polka["avto2"] polka["avto3"], polka["avto4"].
Kak B ciioBape, KaxJI0My 3HAUCHHIO, XPaHAIIEMYCsl Ha TMOJKE, COOTBETCTBYET KJIIOY,

KOTOPBIH 3alMCBIBACTCS B KBaJIpaTHBIX CKOOKax: "avtol", "avto2", "avto3", "avto4".

C nomoriipio MeTo1a sync() 00beKTa-MOJIKH, OCYIIECTBISETCS 3aMUCh IaHHBIX.

import shelwve
polka=shelve.open("avtol.dat™)
EleE‘.[”' - r|]—[r|_‘_| -:'.GI” "Eememga™, "2032 rl]
EleE‘.[”' -—-'rl]—[rl';-:_-/— —?rl M ma C R m1og :.rl]
Elea[rl--_-:-'rl]—[rl "‘%:1&”,”5%:%:—:52”, r|'_:,_,5.r|]
marka=input ("\nBeeouTe Map®y abBToMobMIS ™
color=input ("\nBeemrTe UEBEeT aBToMoBMIA ™
god=input ("\nBeemiTe Don asToMobBMIa ™
polka["avtod"]=[marka, color,god]
polka.synci()
e
marka=input ("\nBeeouTe Map®y abBToMobMIS ™
if marka=="]laga":

print ("Iaxnxwe no MamisEe™ marka, polka["avcol™])
if marka=—"Xuryvmi":

print ("Jaxnxme no MamiHe™ marka,polka["avto2™])
if marka=—"lloEema™:

print ("Iaxnume no MamiHe™ marka,.polka["avto3™])
if Harka——”_:izra”:

print ("Jaxnuwe no MamiHe"™ marka,polka["avtod™])

polka.close ()
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3apaua 3. Paspaboraiite mporpammy, GOpPMHUPYIONTYI0 KOPTEK M3 YHCEN, KOTOPHIC
BBOJIUT TIONB30BaTeNlb C KJaBUATyphl. JlaHHBIE KOpTeXa KOHCEPBUPYIOTCS U
3aMUCHIBAIOTCS B JBOMYHBIN (aitn. Bo BTopoil mporpaMMe OCyIIecTBUTE YTCHHE KOPTEexa
u3 daiina, co3naite QyHKIHMIO, KOTOpas OCYIIECTBISIET HAXOXKIACHHE MUHUMAJIBHOTO W3
TIOJIOKUTENBHBIX YMCell. Pe3ynbTaT BeIBEIUTE B TEKCTOBBIN (haii.

BBoj ameMeHTOB KOpTeKa:

| pickle
sp=I[1 $0BREENSHME HODTE®A
n=int {input ("\nNEBEeMMTEe KOMMYEeCTEC ByVIOVIMX SJISMEeHTOE KopTexa "))
i range (n) :
chislo=int (input ("\nBEEcmMTe WHMCJIHO )
sp.append (chislo)
S
zap—open ("korteg.dat”, "wbk")

pickle,. dump (3p, zap)
zap.close()

H3BJICYCHHUC KOPTCIKA U3 (baﬁﬂa, HaxXO0XXICHNC MUHUMAJIBHOT'O U3 ITOJIOZKHUTCIIBHBIX YHUCCII

H 3aIIMChb pC3yJibTaTa B TEKCTOBBIN (1)31‘/’IJ].
picklel

zap=open ("korteg.dat", "rb+")

chislo=pickle.load|(zap)

print (chislo)

zap.close ()

F min{*arg): #OVHELUMA OCYENECTENHET NOMCE MMHMMANEHODOD UYKMCIA
min = 327&7
i arg:
i=0: #[posepra Ha NDONOEMTENEHOCTE
i<min: #loMCoE MMEMMANEHODO SASMEHTA
min=i
min
min =F min(*chislo) #BHS0E QVHELMM
print ("MusmimManeHOE YMCHO M3 OOMOEMTEABHHX paBHoe ", min )

minim=str (min ) #[peobpasoBaHMe NONYYEHHODD PESVIETATA E CTROEOBEOE
#oHauceHME

f=open("rezult.txt", "w+", encoding='utf-2') FOrrEpHEaceM (aEN Ha SaOMCE
f.write (minim)
f.closel)

KoHTpoJibHBIE BONIPOCHI

1. Ilepeuncnure otansl paboOThl € JOOBIM  (QallioM C TOYKA 3pEHUs
MIPOTPaMMHUPOBAHUsA?

2. Hanumure cuatakcuc GyHkuuu open(), mpeaHa3HauYeHHOM sl OTKpbITUS (haiina.

3. Hanummre cuntakcuc ¢GyHkuuu write(), OpeIHa3HAYEHHOW HJis  3alucu
uH(popmanuu B haii.

4. Hanumure cuatakcuc pyHkuuu close(), mpegHa3zHauyeHHOM J1s 3aKpbITUs (haiina.

5. O0bsacHHTE, KaKUM 00pa30M MPOUCXOIUT 00pabOTKa OMMOOK, BOSHUKAIOIINUX MPU
paboTe ¢ dainmaMu.

6. B uem oco6ennocth MeTo1a readline().

7. JlaiiTe XapakTepucTUKy OMHApHBIX (ailyioB.

8. KakoBa 11es1b KOHCEpBalMU JaHHBIX, HCIOJIb3yeMOi B s3bike Python?

9. Onummre HazHauenue moaysnei pickle u shelving.

10. Kakast ”HCTpYKIIMS MCIIOJIb3YeTCA JIs 3aucy nH(popmanuu B OMHapHbIi (aiin?

11. Kakue Bo3MOXHbIe 3HaueHHUs pexruma Mode ¢yHkuuu open(), UCHOJIB3yeMOU

npu pabote ¢ OuHapHBIMU (pailinamu, Bl 3HaeTE?
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12. Kakum 00pa3oM OCYIIECTBISETCS 3anmuch HHGOpMAIK B OWHAPHBIN (aiin?

?.az[atm AJIA CAMOCTOATECIBHOTO PEIICHUA

1.

Chopmupyiite ¢aiin BellecTBEHHbIX 4Yucen. Haliaure MakcuManbHBIA U
MHUHHUMAJIbHBIN 3JIEMEHTHI, UMEIOIINE YETHBIE MHACKCHl. BBIBEINUTE pe3yJbTaThl
BBITIOJTHEHUS IPOIPAMMBI Ha YKpaH

. Chopmupyiite (aitn BemecTBeHHBIX uncesl. OTCOPTUPYHTE MX TIO0 BO3PACTAHUIO.

BriBeauTe pe3ynbTaThl BEIIOJIHEHUS IIPOTPAMMBbI Ha SKpaH

. Cozpaiite (aitn, B KOTOpoM OyayT XpaHUTHCS KOIPPHUIIMEHTH KBaJIPaTHOTO

ypaBHeHusl. HalimuTe KOpHM KBaJpaTHOTO ypaBHEHUS W BBIBEIUTE Ha SKpaH
COOTBETCTBYIOIIEE COOOIECHUE

35



IIpakTnueckasi padora Neld

Co3panne nmpuiIokKeHus ¢ rpagpuyeckuM uHTepdeicom

3ananue 1 Llenb paGoThl - cO3/1aTh MPOrpamMMy, BBITTOIHSIOUIYIO CIEIYIONIUE ACHUCTBUS:

1. ITocne 3amycka mporpamMMBbl MOSBISETCS OKHO.

-l

Moa nepBaa nporpaMmma

3aKkpbTb

2. /Ins BbIXOAA U3 IPOrPaMMbl HEOOXOAMMO IEIKHYTh MBIIIBIO HA KHOTIKE "3aKphITh'.
Omnucanue maa"a pa3pabOTKU IPOrpaMMBI

1. OTKpBITH HOBBIN IPOEKT.
2. Pazamectuthb Ha (hopMe 3K3EMILIAPbI KOMIIOHEHTOB: METKY M KHOIIKY.

4. CoxpaHuTe MPOEKT, 3aIyCTUTE U MIPOTECTUPYUTE €TO.

3aganne 2. Hanumumre xanbkynsatop wuHAekca Mmaccel Tena. MMT — 310 BaxHbIU
MEIUIMHCKUM TI0KAa3aTellb, KOTOPBIM IIO3BOJSET OLEHUTh, €CThJIA Y YEJIOBEKa

M30BITOYHBIN Bec Win oxkupeHue. OH pacCUuThIBAaeTCs MO clieaytoiei popmyre:

HMT = gec (6 k2) / pocmz (6 mempax)
Bua npunoxeHus:

c? Kanokynatop wHaekca macce Tena (MMT) Elﬂlﬂ—hJ

Eeeante ceoii poct (B cm)

Beegute ceoit sec (B kr)

PaccuwmTate MT
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import tkinter as tk
from tkinter import *
from tkinter import messagebox
window = Tk() #Co3aaém OKHO NpUoXeHus.
window.title("Kanbkynsatop nHaekca maccel Tena (MMT)") #0o6aBnsieMm Ha3BaHWe NPUNOXKEHNS.
window.geometry('400x300")
frame = Frame(
window, #06s13aTeNbHbIV NapameTp, KOTOPbIA Yka3biBaeT OKHO ANns pasmelleHms Frame.
padx = 10, #3agaém OTCTyn MO rOPM30HTanM.
pady = 10 #3agaém oTcTyn No BepTUKanu.

)

frame.pack(expand=True) #He 3abbiBaeM NO3MLMOHNPOBATL BUMLKET B OKHE. 34ECh UCNONb3yeTcst MeTos

pack. C nomoLbto cBoncTBa expand=True ykasbiBaem,
#41o Frame 3anonHseT BeCb KOHTEWHEpP, CO34aHHbIN A4S Hero.
height_Ib = Label(
frame,
text="Bsegute cBown pocT (B cm) "
)
height_Ib.grid(row=3, column=1)
weight_|b = Label(
frame,

text="BBegute ceon Bec (B kr) ",
)
weight_Ib.grid(row=4, column=1)
height_tf = Entry(

frame, #/cnonb3yem Hally 3aroToBKY C HACTPOEHHbIMW OTCTyNamm.
)
height_tf.grid(row=3, column=2)

weight_tf = Entry(



frame,

)

weight_tf.grid(row=4, column=2, pady=5)

cal_btn = Button(
frame, #3aroToBka ¢ HACTPOEHHLIMW OTCTYNamM.
text="Paccuutate UIMT', #Hagnucb Ha KHOMKe.

)

cal_btn.grid(row=5, column=2) #Pa3ameLlaem KHOMKY B iYENKE, PACMONOXEHHOW HIKE, YEM HALUWM HAANUCH,

HO BO BTOpPOM CTONOLE, TO €CTb NoA AYerikaMu Anst BBoga MHopMaLmu.
def calculate_bmi(): #06bsiBnsiem pyHKUMIO.

kg = int(weight_tf.get()) #C nomowubto meToaa .get nonyvyaem mns nons BBoga ¢ umeHem weight_tf sHaueHue

BECa, KOTOPOEe BBEN NOMb30BaTeNb Y KOHBEPTUPYEM B LIEMNOE YMCIIO C NOMOLLbO int().

m = int(height_tf.get())/100 #C nomoLybto meToga .get nonyyaem 13 nons Beoga ¢ umeHem height_tf
3Ha4YeHWe pocTa U KOHBEPTUPYEM B Liefioe uncno ¢ nomouwpto int(). ObsasarensHo genum ero Ha 100, Tak Kak

nonb3oBaTenb BBOAUT POCT B CAHTUMETPAX, a B hopmyne ansa pacyéta MMT ucnonb3ytoTcst METPBbI.
bmi = kg/(m*m)#PaccunTtbiBaem 3Ha4yeHMe nHaekca maccol Tena.
bmi = round(bmi, 1) #Okpyrnsiem pe3ynbTat 40 OAHOrO 3Haka nocre 3ansaToun.
if bmi < 18.5:
messagebox.showinfo('bmi-pythonguides', fUUMT = {bmi} cooTBeTCTBYET HEAOCTATOYHOMY BECY')
elif (bomi > 18.5) and (bmi < 24.9):
messagebox.showinfo('bmi-pythonguides’, fUMT = {bmi} cooTBeTCTBYET HOPManbHOMY BecCy')
elif (bmi > 24.9) and (bmi < 29.9):
messagebox.showinfo('bmi-pythonguides', fUUMT = {bmi} cooTBeTCTBYET N3OLITOYHOMY BECY')
else:
messagebox.showinfo('bmi-pythonguides', fUMT = {bmi} cooTBeTCcTBYET OXMpEHUID')
cal_btn = Button(
frame,
text='"Paccuntate UMT',
command=calculate_bmi #No3sonseT 3anyctuTb cOBbITUE C YHKLUMEN NPU HAXKATUN Ha KHOMKY.

)

cal_btn.grid(row=5, column=2)
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IIpakTuyeckas padora NelS

Cay4aiiHblii BBIOOP U3 CIIHCKA

Llenb paboTkl - co3gaTtb nporpaMmmy, BeIMOMHAOLYIO criegytolme aencteus: 1. MNocne 3anycka nporpammbl

nosiBngeTcs Haagnmck "bpock Kyouk".

+/" bpocok kybuka Q@@

Epock KYOME

2. Mo wenyky Mbilbio Ha KHomnke "Bpocok Kybuka" nosBnsieTcs coodLeHne, BblAatoLee YNCna-0ykm B

ananasoHe 0 - 6.

3. [Ansa BbIxoda u3 nporpamMmmsbl Heobxoanmo LLEJIKHYTb MbILIbIO Ha 3a|<pb||3alou_|,e|?1 KHOMMKe B CTpPOKe

3aronoska.
Onwncanue nnaHa paspaboTkv NporpaMmbl

1. OTKpbITb HOBbIN MPOEKT.

2. PasmecTtuTb Ha hopmMe aKk3eMnnapbl KOMNOHeHToB Haanuck 1 KHonky.

3. BbinonHuTh cnegyowme 4encTeums:
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[encTtBne

YcTaHoBKa nmeHu chopmbl "Bpocok Kybuka"

Beopa Tekcta Hagnucu "Bpock Ky6uk"

YcTaHoBKa MMeHu KHOMKK "Bpocok Kybuka"

4. CoxpaHuTe NPOEKT, 3anycTuTe U NPoTeCTMPYINTE ero.
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IIpakTuyeckas padora Nel6

Pa3paborka npuinoxkenuss «O0bIYHbIN KAJLKYJIATOP»

Llenb paGoTbl - co3gaTh NporpamMmMy, BbIMOMHAOLLYIO OEWCTBMSA 00bIYHOIO KanbkynsaTopa. OnucaHune nnaHa

pa3paboTku nporpaMmbl

# Kanekynarop — O >

Co3paém okHo 485 Ha 550. Pasmepbl He BaxHbI.. Tak e yka3blBaeM, YTO OKHO He byaeT
N3MEHSATbLCA.

from tkinter import *

class Main( ):
def __init_ ( ):
(Main, self). init_ (root)
self.build()

def build( ):
pass
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def logicalc(self, operation):
pass

def update():
pass

if _name__ == '_main__ ':
root = Tk()

root["bg"] = "#000"
root.geometry("485x550+200+200")
root.title("Kanbkynatop")
root.resizable(False, False)

app = Main(root)

app.pack()

root.mainloop()

[lenaem KHoOMnku

B meTope build cosgaém Takon Cnucok:

btns = [
“c", "DEL", "*", "=",
"1") "2"J "3") "/")
"4") "5") "6") "+"J
"7") "8") "9") "-"J
/-1, MM, kM, X2t
]

OToGpaxxaeM KHOMKK B Lymkne. [ns aToro B TOM e MeTofe MULLIEM creaytoLLee:

y = 140
for bt in btns:
com = lambda x=bt: self.logicalc(x)
Button(text=bt, bg="#FFF",
font=("Times New Roman", 15),
command=com) .place(x=x, y=y,
width=115,
height=79)
X += 117
if x > 400:
X = 10



y += 81

[obGasnsiem Haanucb C BbLIBOAOM pesyrnbTaTta.

self.formula = "0@"

self.lbl = Label(text=self.formula, font=("Times New Roman", 21, "bold"),
bg="#000", foreground="#FFF")

self.lbl.place(x=11, y=50)

def logicalc(self, operation):

if operation == "C":

self.formula = ""
elif operation == "DEL":

self.formula = self.formula[0:-1]
elif operation == "X"2":

self.formula = str((eval(self.formula))**2)
elif operation == :

self.formula = str(eval(self.formula))
else:

if self.formula == "0":

self.formula = ""

self.formula += operation

self.update()

w_n,

def update(self):
if self.formula ==
self.formula = "0"
self.lbl.configure(text=self.formula)

MonHbIV Ko BEpCUM KanbKynsaTopa:

from tkinter import *

class Main(Frame):
def __init_ (self, root):
super(Main, self)._ init_ (root)
self.build()

def build(self):
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def

def

if __name__ == '_ _main__':

self.formula = "0"

self.1lbl = Label(text=self.formula, font=("Times New Roman", 21, "bold"), bg="#000",
foreground="#FFF")

self.lbl.place(x=11, y=50)

btns = [
"C"J "DEL"J "*"J "=")
"1"J "2"J "3"J "/")
"4") "5"J "6") +")
"7") "8"J "9") "_")
(", e, M), X2

]

X = 10

y = 140

for bt in btns:
com = lambda x=bt: self.logicalc(x)
Button(text=bt, bg="#FFF",
font=("Times New Roman", 15),
command=com) .place(x=x, y=y,

width=115,
height=79)
X += 117
if x > 4e0:
x = 10
y += 81
logicalc(self, operation):
if operation == "C":
self.formula = ""
elif operation == "DEL":
self.formula = self.formula[0:-1]
elif operation == "X7*2":

self.formula = str((eval(self.formula))**2)
elif operation == "=":
self.formula = str(eval(self.formula))
else:
if self.formula == "0@":
self.formula = ""
self.formula += operation

self.update()

update(self):

if self.formula ==
self.formula = "0"

self.1lbl.configure(text=self.formula)

root = Tk()

root["bg"] = "#000"
root.geometry("485x550+200+200")
root.title("Kanbkynatop")
root.resizable(False, False)

app = Main(root)

app.pack()

root.mainloop()
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IIpakTHyeckas padora Nel7

HaxoxieHue MUHMMAJIBHOTO M MAKCHMAJIBHOI'0 YHCJIA B MACCHBE
[{enb paboTHI - cO3/1aTh IPOrpaMMy, KOTOpasi HAXOAUT MUHUMAIBHOE M MAKCHMAIILHOE YUCIIA B

BBEJICHHOM MAacCCHUBE.

Onucanue naaHa pa3pabOTKH IPOrpaMMbl

1. OTKpBITH HOBBIN IIPOEKT.

2. Pasmectuts Ha popme 3x3eMIusipsl KoMroHnenTos: Kuomnka, TekcroBoe mose, Hagnuce.

3. BHewHuit BU1 NporpamMmmbl

EE— 00 _(ol x| P [=TE
MaCoHE | MaccuB (2212867832
MUHUMANBHBIA 3MeMeHT  MakcuMansHbIv 3nemMeHT MUHUMATBHBIN 3NeMEHT  MakcuManbHbIA 3NeMeHT
| nouck | [12 |7
OMUCTUTE | 3aKpbeiTo | QYUCTUTE | S3AKPEMTE |

4 .PeaﬂH3y1>iTe AJITOPUTM IIOHMCKa MAKCUMYMA U MUHUMYMY IIPU HA’KATUH HA KHOIIKY.
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