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CO34aET B MamMATU APYroi 06beKT (417 XPaHEHWs BELLECTBEHHOTO YMCAA) U NepecTaBaseT CCbINKY ANs
UMeHH a (puc. 6). OBbEKT, Ha KOTOPbIN HE CCbINAETCA HU OAHO UMS, YAANAETCA U3 NaMATH «CBOPLLMKOM

mycopar.
a) 6) B) ) 10
a|etp 5 a \L\ 5 a | e a | o
4.5 4.5 4.5

b b

Ecav 8bINONHWTL onepaTop

b=a
TO ABa MMeHu ByayT cBA3aHbl C OAHUM M TeM e o0b6bekTom (puc. B). MoxHO 6bino 6bl NogymaTh, YTO
M3MeHEeHMe OLHOM 13 MEPEMEHHbIX MPUBEAET K TAKOMY Ke M3MEHEHWIO Apyroit. OaHako 0719 Yucesn 3To
He TaK. [lesio 8 TOM, YTO NpU NpUCBaUBaHUM

a=10
8 NamaTv ByAeT Co3AaH HOBbIM 0BbEKT — Lienoe Yncao 10, KOTOPbIN CBA3LIBAETCA C UMEHEM a (puc. r).
ITO OTAMYAETCA OT APYTMX A3bIKOB NPOrPaMMUPOBAHUS, TAE B TAKUX Cy4asX NPOCTO U3MEHSAETCA 3HaYe-
HWe TOM Ke Camol A4ENKM NamsaTu.
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ApudmMeTHYecKHe BBIPAKEHUS U ONlepaliii

ApudmeTnyeckmne BbipaeHWa B Nt06OM A3blKe NPOrpamMMMPOBaHUA 3aMMCbIBAIOTCA B CTPOMKY,
6e3 MHOro3TaXHbIX Apobeit. OHU MOTyT COAEPXKaTb YMCNa, UMeHa NepemeHHbIX, 3HaKu apudmeTuye-
CKUX Onepauyii, Kpyrible cKOBKM (418 M3MEHeHWA NopAAKa AeWCTBIIA) 1 BbI30BbI GyHKLMIA. Hanpumep,

a=(c+5-1) /2*d

Ecnvt 3anucb ANMHHOTO BbIPaXKEHUsA He MOMECTUNACh B OAHOM CTPOKE Ha 3KpaHe, eé MOKHO nepe-
HeCTM Ha CleflyloLLyIo C MOMOLLBIO 3HaKa « \» (OH Ha3blBaeTca «06pPaTHbIN CA3W»):

a=(c+5-1)\

/ 2*d
Mpu nepeHoce BHYTPU CKOBOK 3HaK « \» BCTaBATb He 06A3aTeNbHO:
a=(c+5
-1) /2*d

3T NpasWia NepeHoca CNpaseAanBbl U ANS APYTX ONepaTopos ssbika Python.
Mpw onpegeneHnn NopsaKa AeUCTBUI UCMONb3YETCA Mpuopumem (CTapLIMHCTBO) onepaumnin. OHu

BbINOJIHAIOTCA B CIEAYIOLLEM MOPAAKE:

e [eiicTeuA B cKOBKax;

® BO3BEAeHMe B CTeMEHb (**), cnpasa Haneso;

® yMHOXeHUe (*) u generve (/), cnesa Hanpaso;

® C/IOKeHWeE U BblYUTaHWE, C/IeBa Hanpaso.
Takum 06pasom, yMHOKEHME U feNeHne UMEOT O4MHAKOBbIN MpuopuTeT, Gosiee BbICOKMIA, Yem cnoxe-
HWe v BbluMTaHKe. Mo3ToMy B NPUBEAEHHOM MPUMEPE 3HAYEHWE BbIPAXKEHWSA, 3aKNIOHEHHOrO B CKOBKH,
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HWe U BblYUTaHUE. I'IoaTomy B NpuUBEAEHHOM NpUMmepe 3Ha4YeHne BblparKeHWA, 3aKNH4YeHHOro B CKDGKVI,
CHa4Yana pasgenntca Ha 2, a NOTOM — YMHOXWUTCA Ha d.

B Python (kak 1 B A3bike C1) paspelleHo MHOXeCTBEHHOe NpKcBanBaHme. 3anucb B
a=b=0
paBHOCW/bHa Nape onepaTopos
b=0
a=b
TaK e, KaK 1 8 C1, 4acTO MCMONb3YIOT COKPALUEHHYIO 3aMUCb apuMETUHECKUX OnepaLuit:
COKpaWeHHas 3anuco M0/IHAA 3aMUch
a+=b a=a+b
a-=b a=a-b
a*=b a=a*b
a/=b a=a/b

Ecnu B BblpaskeHne BXOAAT NepemMeHHbIe PasHbIX TUMOB, B HEKOTOPbLIX CyHasX NPOUCXOANUT aBTo-
MaThyeckoe npuseaeHmne TMNa Kk 6onee «WMpoKomy». Hanpumep, pesyabTaT yMHOMXKEHWA Lenoro Yucna
Ha BelLeCcTBEHHOE — 3TO BeLeCTBEHHOE Yncno. Mepexos k 6onee «y3KoMy» TUMY aBTOMaTU4ECKU He Bbl-
nonHsaetcs. Hy)KHO NOMHUTb, YTO pesy/bTaT AeNeHus (onepaLnm «/») — 3To BELLECTBEHHOE YUCNO, AaXKe
ec/n AeIMMOe U ieNINTeNb — Liesble U AENATCA APYT Ha Apyra Haleno®.

YacTo HYXHO MOJYHUTb LE/bli pesynsTaT AeNeHUs LeblX YUCEN U OCTaTOK OT AefeHus. B sTom
CNy4ae MCMONb3YIOT COOTBETCTBEHHO onepaTopbl «//» 1 «%»(OHM MMEOT TaKoM e NMPUOPUTET, Kak yM-

HOXeHWe 1 aeneHue):
d=85
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9acTo HY)KHO MONYYNTE LENbIi PE3Y/IbTaT AENEHNA LENbIX YWCEN W OCTaTOK OT AENEHNA. B STOM
CNy4ae MCMONb3YIOT COOTBETCTBEHHO onepaTopbl «//» 1 «%»(OHM MMEOT TaKoM e NMPUOPUTET, Kak yM-
HOMKeHWe v geneHue):
d=85
a=d // 10 # 8
b=d % 10 # 5
O6paTMm BHUMaHWeE Ha pesy/bTaT BbIMONHEHWA STUX ONepaLmii 4N OTPULATENbHbIX Yicen. porpamma
print ( -7 // 2 )
print ( -7 % 2 )
BbIAACT Ha 3KpaH Yncna «—4» 1 1. [leso 8 TOM, 4YTO C TOYKM 3PEHMSA TEOPUM YUCEN OCTATOK — 3TO HEOTPU-

LaTeNnbHoe Yncno, nostomy —7 = (—4)-2+1, To ecTb YacTHOe OT AeneHun (—7) Ha 2 paBHO —4, a ocTaToK
paseH 1. Mostomy B Python (B oT/M4Me oT MHOMMX ApyruX A3biKoB, Hanpumep, Mackans u Cu) 3Tv one-
paLMK BbIMOHAIOTCA MaTeMaTU4eCKM NPaBUIbHO.

6
B HEKOTOpbIX A3blKax, HAaNpUMep, B Cw, 3TO He Tak: npu AeNeHUU LUenbiX YNCEeN NoNy4aeTca uenoe YnCno u octa-
TOK OTﬁpaCblBaeTCil.
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B Python eCTb onepauuAa Bo3BeAeHNA B CTeNeHb, KoTopas obo3HavaeTca ABYyMA 3B€3404YKamu:

2 3
«**». Harpumep, BoipaeHue ¥ = 2x" + 2 3anuilercs Tak:
Y=2kxkk2 4 zkk3
BosBeAeHwe B cTeneHb UMeeT 60o/1ee BbICOKUI MPUOPUTET, HEM YMHOKEHUE U AeNeHMe.

BenjecTBeHHbIe 3HAYeHUS

Mpw 3anu1CcK BELLECTBEHHDBIX YMCEN B NPOrPaMMe Le/yo 1 APOBHYHO HacTb pasAensatoT He 3anaTon
(KaK NPUHATO B OTEYECTBEHHOW MaTeMaTU4ECKOM IUTEPaType), a ToHKol. Hanpumep
x=123.456
BellecTBeHHble 3Ha4€HWUSA MO YMONYAHMIO BbIBOAATCA Ha 3KpaH ¢ HONbLIMM KONYECTBOM 3Haya-
WMX Lndp, Hanpumep:
x=1/3
print ( x ) # 0.3333333333333333
Mpwu BbIBOAE O4eHb BOMBLWIMX WM O4EHb MaNEHbKMUX YWMCEN UCMO/b3YETCA TakK HasbiBaeMbI HayuHbIN
(Mnu skcroHeHyuanbHoIl) popmart. Hanpumep, nporpamma:
x=100000000000000000/3
print ( x )
BblBEAET
3.3333333333333332e+16

u4To osHawaet 3,3333333333333332-10', 7o ecTb 40 ByKBbI «@» YKa3bIBAIOT 3HAYALLYIO YaCTb YUCAE, @

nocne Hee — NoOpsAAoK (cm. rnasy 4).
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print ( type(a) )

a=True
print ( type(a) )
a="Bacsa"

print ( type(a) )
BbIAACT Ha 3KPaH TaKoM pesynbTaT:
<class 'int'>
<class 'float'>
<class 'bool'>
<class 'str'>
CHa4ana 8 NepeMeHHOM a XpaHWTCa Lenoe 3HaueHue 5, 1 eé Tun — uenbiid (int). 3aTem Mbl 3anucbisa-
em B Heé BellecTBeHHoe 3Ha4eHue 4,5, nepemeHHas byaeT sellecTseHHoro Thna (£loat, oT aHr.
floating point — ¢ nnasatoleit TouKoit). TpeTbe NpucBanBaHme — NorUHecKkoe 3HaveHne (bool, oT aHr.
boolean — 6ynesckas Benn4unHa, B HecTb . byns). MocnesHee 3sHaveHWe — cMMBO/IbHAasA CTPOKa (str,
OT aHrA. string — CTPOKa), KoTopas 3anucbiBaeTcs B anocTpodax UM B KaBbluKax.
Llenbie nepemeHHble B Python moryT 6biTb CKob yrogHO 6oblWMMK (MK, HA0BOPOT, ManeHbKU-
MU, ecu peyb naeT ob oTpuLaTeNbHbIX YMCNaX): TPAHCAATOP aBTOMaTUYeCKM BblAenseT obaacTb NamaTh
TaKoro pasmepa, KOTOpbI HEOBXOAMM ANA COXpaHeHWs pesynbTaTa sbluncneHuid. Mostomy 8 Python
Jlerko (B OT/IM4Me OT APYruX A3bIKOB MPOrPaMMUPOBAHMSA) TOUYHO BbIMO/IHATL BblYMCAEHNUSA ¢ BobliMm
KO/IM4ECTBOM 3HaYaLLMX Lnudp.
BellecTBeHHbIE MEPEMEHHbIE, KaK MPasuo, 3aHMMatoT 8 BaliTos, YTo obecneunsaeT ToHHOCTb 15
3Ha4alMX AecATUYHbIX LUMdp. Kak mMbl obcyxaanm B rnase 4, 6ONbLIMHCTBO BELLECTBEHHbIX YMCEN Xpa-

HWTCA B NaMATU HETOYHO, U B pe3y/sibTaTe oneau,wﬁ C HUMU HaKananBsaeTcs BblYMCAWUTENbHAA OWMBKa.
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§56. BvruucsaeHus

B Kypce nporpaMmmpoBaHnAa MOXKHO BblAeNNTb ABe BE)O(HE;IUJME CocCTaBaAwWMeE — airoOpUTMbl U CNOCO- E
[ opraHusauuu ,CI,EHHbIXS. B atom naparpa¢e Mbl MO3HaKomMmmca c I'IpDCTel‘;ILIJVIMl/I TUNaMun AaHHbIX. B
cnegyrowmnx pasgenax pacCMaTtpuBaroTCA OCHOBHblE a/ifOPUTMUYECKNE KOHCTPYKUMK. BETBAEHUA, LUUK-

Nbl, nognporpammel. B KOHLUe rnasbl I'ID,CI,pOﬁHO MU3y4aroTCA CNOXKHble (COCTaBHbIe) TUNbl AaHHbIX: CNU-

CKM, CUMBOJIbHbBIE CTPOKM, a TakKe paboTa ¢ dannamu.

Tunbl JaHHBIX
Mepeyncavm ocHoBHble TUMbI AaHHbIX B A3biKe Python:
e int - uenble 3HaYeHUs;
e float — BellecTBeHHble 3HaYeHMs (MoryT 6bITb ¢ APOBHOM YacTbio);
e bool — noruyeckune sHayeHus, True (UCTUHA, «4a») UNu False (N0XKb, «HET»);
e str - CcMMBO/ UM CUMBO/IbHAS CTPOKA, TO CTb Lienoyka CUMBOJIOB.

Kpome Hux ecTb eLué 1 Apyrue, C HUMU Mbl MO3HaKOMUMCS MO3Xe.
Tun nepemeHHON onpesenseTcs B TOT MOMEHT, KOTAa €€ MpucBanBaeTcs HoBOe 3HadeHue. Mol
YXKe BUAENM, Y4TO AN ONpeAeneHus TUna nepemMeHHoN MOMKHO MCMONb30BaTb CTaHAAPTHYIO GYHKLMIO
type. Hanpumep, nporpamma
a=>5
print ( type(a) )
a=4.5
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N boolean — 6ynesckas Benn4unHa, B HecTb . byns). MocnesHee 3sHaveHWe — cMMBO/IbHAasA CTPOKa (str,
¢ OT aHrA. string — CTPOKa), KoTopas 3anucbiBaeTcs B anocTpodax UM B KaBbluKax.

Llenbie nepemeHHble B Python moryT 6biTb CKob yrogHO 6oblWMMK (MK, HA0BOPOT, ManeHbKU- E
MU, ecu peyb naeT ob oTpuLaTeNbHbIX YMCNaX): TPAHCAATOP aBTOMaTUYeCKM BblAenseT obaacTb NamaTh
TaKoro pasmepa, KOTOpbI HEOBXOAMM ANA COXpaHeHWs pesynbTaTa sbluncneHuid. Mostomy 8 Python
Jlerko (B OT/IM4Me OT APYruX A3bIKOB MPOrPaMMUPOBAHMSA) TOUYHO BbIMO/IHATL BblYMCAEHNUSA ¢ BobliMm
KO/IM4ECTBOM 3HaYaLLMX Lnudp.

BellecTBeHHbIE MEPEMEHHbIE, KaK MPasuo, 3aHMMatoT 8 BaliTos, YTo obecneunsaeT ToHHOCTb 15
3Ha4alMX AecATUYHbIX LUMdp. Kak mMbl obcyxaanm B rnase 4, 6ONbLIMHCTBO BELLECTBEHHbIX YMCEN Xpa-
HWTCA B MAaMATU HETOYHO, W B Pe3yNbTaTe Onepauuin ¢ HUMW HaKanAMBaeTCa BblYUCAUTENbHAsA OWKBKa.
MosTomy Ans paboTbl € LeSIoYUCAEHHBIMM AaHHBIMW He CTOMT UCMO/Ib30BaTh BeLLeCTBeHHble NepemeH-
Hble.

Jlornyeckne nepemeHHble OTHOCATCA K TUMY bool v NpUHMMAIOT 3HaYeHua True (UCTUHE) Uan
False (N0Xb).

3HaKOMCTBO C CUMBOJIbHBIMW CTPOKaMM Mbl OTNIOXMM 10 § 66.

Kak Bbl yBMAENN, OHa M Ta Xe NepeMeHHas B Pas/NYHbIX YacTAX MPOrpPaMMbl MOXKET XpaHUTb
3HaYeHUA PasNUYHbIX TMMOB. [leno B Tom, 4To B Python 1mMs nepemeHHON CBA3LIBAETCA C HEKOTOPbIM
0BBEKTOM, STOT OBBEKT UMEET ONpPeAENEHHDBIN TUM U COAEPKUT AaHHble. Mpu BbINOAHEHUM OnepaTopa

a=>5
B MamATU CO34aETcA OBBEKT — A4eliKa AN XPaHEHWA LIeSIoro YMCNa, KOTOpas CBA3LIBAETCA C UMEHEM a
(puc. a). 3aTem KomaHaa

a=4.5
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I'IoaTomy Ana pasDTbI C Ueno4YncneHHbiMn 4aHHbIMKU HE CTOUT UCMONb30BaTb BeleCTBEHHbIE NepemMeH-

Hble.

Jlornyeckue nepemeHHble OTHOCATCA K TUMY bool U MpUHUMAIOT 3HaYeHns True (MCTUHA) Uan

False (N0Xb).

3HaKOMCTBO C CUMBOJIbHbIMM CTPOKamMu Mbl OTIOXKUM A0 § 66.

Kak Bbl ysunaenun, ogHa n Ta XXe nepemMeHHaa B Pas/iMdHbIX YacTAX MPorpammbl MOXKET XPaHUTb
3Ha4YeHnAa pasNInUYHbIX TUMOB. ,El,eno B TOM, 4TO B Python nma I'IepeMEHHOFI CBA3bIBAETCA C HEKOTOPbIM
06'beKTDM, 3TOT 06beKT UMmeeT DI'IpeAeﬂéHHbll;‘I TN N COAEPXKUT AaHHbIE. anI BbINO/NIHEHWWM OonepaTopa

a=>5

B Mamatu CD3,CI,aéTCF| 0BBbEKT — avyelika ANA XpaHeHUA Lenoro 4Yncnaa, Kotopas CBA3bIBAETCA C UMEHEM a

(puc. a). 3aTem KomaHaa
a=4.5

CO34aET B MamMATU APYroi 06beKT (417 XPaHEHWs BELLECTBEHHOTO YMCAA) U NepecTaBaseT CCbINKY ANs
UMeHH a (puc. 6). OBbEKT, Ha KOTOPbIN HE CCbINAETCA HU OAHO UMS, YAANAETCA U3 NaMATH «CBOPLLMKOM

Mmycopa».
a) 6)

a a \L\

Ecnu BbinonHUTL onepaTtop

B)
a

T)

a
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