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Kak ncnosb3osaTtb nambga-gpyHkumm B Python

OnucaHue

B 3TOM ypoke Bbl y3HaeTe BCe 0 TOM, KaK UCNoJib3oBaTb ambaa-pyHkuum B Python - ot
CUHTaKCUCa gnsa onpepesnieHna nambaa-gpyHKLUMM A0 pa3IMYHbIX BapuaHTOB
NCnosib3oBaHUA C NnpuMmepamm Koga. B Python nambabl - 3T0 aHOHVMMHbLIE YHKLNN,
KOTOpble UMEKT JTAKOHNYHbIM CUHTaKCUC U MOTYT UCMNOJIb30BaTbCA BMeCTe C ApYyrumMun
rMoJsie3HbIMU BCTPOEHHbIMU PYHKUMAMU. K KOHLY 3TOro ypoKa Bbl Y3HaeTe, Kak
onpenensatb Nambaa-pyHKLNM U KOrga ux cienyeT UCnosib30BaTb BMECTO 00ObI4YHbIX
dyHKumim Python. laBante Ha4yHeM!

JNIambpa-pyHkumua Python: CuHTaKCUMC n npuMepsl

BoT obwunin cmHTakcuc ang onpegeneHna nambna-dpyHkumm B Python:

| anbda paraneter(s):return val ue
B npnBeneHHOM Bbile 06uWeM CMHTaKcuce:

®* lambda - 3T0 KN04YEBOE C/I0BO, KOTOPOE HY>XXHO UCMNOJIb30BaTb AJ15 onpeneneHns
naMbaa-pyHKLUMM, 32 KOTOPbLIM CrieayeT OAUH NN HECKOJIbKO NapaMeTpoB,
KOTOpble O0JIKHA MPUHUMATb PYHKLMSA.

® MNapameTpbl 1 BO3BpaLWL,aeMoe 3Ha4YeHMe pa3fesnaiTCcs ABOETOUYMEM.
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[ Npw onpepeneHun nambpa-pyHKUMN Heobxoammo ybeanTbCs, 4TO BO3BpaLaeMoe
3HAYEHMEe BblYNCNAETCA NYTEM OLEHKMW BblpakeHUs, COCTOALWEro n3 04HON CTPOKU KoAa.
Bbl nonmeTe 3TO Nyywle, Korga Mbel pa3bepem npumMepsi.

NMpumepsbl naMmbpa-cpyHkuum Python

Jlydqwinin cnocob noHATL NaMmbaa-pyHKUUN - HaYaTb C nepennucbiBaHns 00bI4YHbIX
byHKUMM Python B Buae nambpa-pyHKUNN.

#1. PaccMmoTpuM cnepyowyo PyHKUMIO squar e() , KoTopas NpUuHUMaeT B KavyecTBe
aprymMeHTa 4YMcao numu BO3BpalLaeT KBaApaT 3TOro 4yucna.

def square(num: return nunfnum

Bbl Mo)xeTe Bbi3BaTb (DYHKLIMIO C apryMeHTaMn 1 NpoBEPUTb, 4TO OHa paboTaeT
NpaBubHO.

>>> square(9)
81

>>> square(12)
144

Bbl MOXKeTe NpUCBOUTL 3TO NAMbBOa-Bblpa>keHne NepemMeHHoOn C UMEHEM, CKaXKeM,

squar el, 4yTobbl caenaTb onpeaeneHne yHKUMM bonee KpaTkMM: squar el = | anbda
num nunfnum a 3aTeM Bbi3BaTb PYHKLMIO squar el ¢ /itobbIM YMCIOM B Ka4yecTBe
aprymeHTa. OQHaKo Mbl 3HAeM, 4TO NAMb6abl - 3TO aHOHUMHbIE PYHKLUN, MO3ITOMY He
CTOUT NpuUcCBamBaTb UX nepeMeHHoW. Ona pyHKUMM squar e() napaMeTpoM SBASETCHA num,
a BO3BpallaeMbIM 3Ha4YeHneM - nunt num locsie TOro Kak Mbl NX onpenennan, Mbl MOXeM
BCTaBUTb UX B NMb6aa-Bbipa’keHne 1 Bbi3BaTb €ro C apryMeHTOM, Kak MnokKa3aHo Ha
PUCYHKE:

>>> (lanmbda num  nuntnun (2)4

9T0 KoHuenuuma Immediately Invoked Function Expression, Korga mMbl Bbl3blBaeM
PYHKLUMIO Cpa3y nocsie ee onpenenieHns.

#2. [lanee nepenuiwlem eLle oaHy NPocTyto pyHKuuto add(), koTopas bepeT 4ynucna numil
U nun2 1 Bo3BpaLlaeT ux cymmy, nunil + nung.

def add(nuni, nunR): return numl + nunR
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BbizoBeM pyHKUMIO add() C ABYMSA 4YMUC/laMUN B Ka4YeCcTBe apryMeHTOB:

>>> add(4, 3) 7>>> add(12,5)17>>> add(12, 6) 18

B naHHOM cny4dae numl u nun® - 3TO ABa NMapaMeTpa, a BO3BpallaemMoe 3Ha4vYeHune - nunil
+ nun®.

>>> (| anbda nunil, nunR: numl + nun®)(3,7)10

OyHKLUKUNM Python Tak)xe MOryT NPpUHUMaTb 3HAYEHMSA MapaMeTpPoB N0 YMOJIHAHUIO.
HNaBante nameHuMm onpepeneHmne pyHkunm add() v yCTaHOBMM 3HaYeHMe NnapamMeTpa
nun no ymosn4daHuto paBHbIM 10.

def add(nunml, nunR=10): return nunl + nun®
B cnenyowmnx sbi3oBax PyHKUNNA:

®* B nepBOM Bbl30Be (PYHKLMMN 3HA4YeHMe nunmil paBHO 1, a 3Ha4YeHMe nun paBHO 3.
Korpna Bbl nepenaeTe 3Ha4YyeHMe nun B Bbi30Be PYHKLUMN, 3TO 3HAYEHME
NCroJsib3yeTcd; PyHKUMA BO3BpaLLaeT 4.

®* OgHakKo ecnu Bbl MepepaeTe ToJIbKO OAWMH apryMeHT( numl paBeH 7), To Ans nun
NCMNoJib3yeTCHd 3HayYeHne no ymonydaHuio 10; gyHKumMa so3spatyaeT 17.

>>> add(1, 3)4>>> add(7) 17
Mpn HaNUCaHNN PYHKUUA, MPUHUMAIOLLMX 3HAYEHMSA N0 YMOJTHaHUIO ONs onpefesieHHbIX

napameTpoB B Buae naMbaa-sbipa’keHunil, Bbl MOXXETe yKa3aTb 3HAaYEHUE MO YMOJTHAHUIO
npw onpenesieHnn NnapameTpos.

>>> (| anbda nunil, nun2 = 10: numl + nun®)(1)11

Korpa cnepyet ucnoJsib3oBaTtb namMobaa-pyHKuMm B
Python?

Tenepb, KOrga Bbl U3y4nam 0CHOBbI siMbaa-cyHKUMI B Python, BOT HECKOJIbKO NPMMEpPOB
NX UCMOJIb30BaHUS:

®* Korga y Bac ecTb (hYHKLMS, BO3BPALLAEMOE Bblpa’keHne KOTOPON COCTOUT U3 OO HOWN
CTPOKWN KOAa, N BaM He HY>XXHO CCbIIaTbCs Ha 3Ty PYHKLUIO B APYroM MecTe TOro Xe
MOOYNS, Bbl MOXKETE UCMOIb30BaTb NMb6Aa-pyHKUMN. Mbl Tak>Ke Hanmncanm
HECKOJIbKO MpUMepoB, 4TOObl MOHATL 3TO.
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®* Bbl MOXKeTe NCNoab30BaTb NaMbaa-pyHKLMN Npn paboTe CO BCTPOEHHbIMN
byHKUMAMKU, TakuMmn Kak map(), filter() n reduce().

* ambpa-pyHKLUNM MOryT ObITb MONE3HbI MPU COPTUPOBKE CTPYKTYP AaHHbIX Python,
TaKUX KakK CMUCKN N CJI0BapWU.

Kak ncnonb3soBaTtb naMoay B Python co BCTpO@HHbIMMU
PYHKUNAMMU
Ncnonb3oBaHue nambabl ¢ Map()

®yHKUMS map() NPUHUMAET NTEPUPYEMYIO MEPEMEHHYIO N PYHKLMIO U NPUMEHSeT
DYHKLUMIO K KaXKAOMY 3/IEMEHTY UTEPUPYEMON NEPEMEHHON, KaK NOKa3aHO Ha PUCYHKE:

[n1, n2, n3]

Co3maanM CriMCOK NUMB U C MOMOLLbIO PYHKLUUM map() co34aanM HOBbIA CAWCOK,
codep>allnii KBaapaT KaXk[Aoro Yyncna B cnucke nuns. Obpatnute BHMMaHMeE Ha
ncnosb3oBaHune nambaa-pyHKUUK ONs onpenesieHns onepaunn Bo3BeAeHUs B KBaapaT.

>>> nuns = [4,5,6,9]>>> |ist(mp(lanbda num nunt*num nuns) ) [ 16, 25, 36, 81]

MockonbKy hyHKUMNA map() BO3BpallaeT o6beKT map, Mbl A0JIXKHbI Npeobpa3oBaTh ero B
CMUCOK.
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NUcnonb3oBaHue namoabl c Filter()

daBanTe onpenennm nuns- CrUCOK YNCen:

>>> nuns = [ 4,5, 6, 9]

MpennonoXxnm, Bbl XOTUTE OTPUILTPOBATL 3TOT CMUCOK U COXPaHUTb TOJIbKO HEeYeTHble
HoMepa. Bbl MOXeTe ncnosb3oBaTb BCTPOEHHYIO B Python doyHkuuto filter (). dyHKUMSA
filter() NnpuHNMaeT ycnoBue 1 uTepupyemyito nepeMeHHyto: filter(conditi on,

i terabl e). Pe3ynbTaT COOAEPXXUT TOJIbKO T€ 3/1€eMEeHTbl UICXOLHON UTEepupyemMon
Tabnuubl, KOTOpPbIE YAOBETBOPSAOT YC/0BUIO. Bbl MOXXeTe npeobpa3oBaTbh
BO3BpaLlaeMbln 06bekT B uTepabenbHyto nepemeHHyo Python, Hanpumep cnucok.

list [list items
where condition

condition is True]

YT00bl OTCEATHL BCE YeTHbIE YNCNa, Mbl OCTAaBUM TOJIbKO HeYyeTHble. [oaTomy nambaa-
Bbipa)keHune OoJ/IXKHO uMeTb BuAa | anbda num nunP! =0. Kosiindectso nun?@ - 3T0
OCTaTOK Mpwu gesieHU numHa 2.

® nun?2! =0 - 310 True, KOrga humHe4yeTHOo, "
® nun?®! =0 - 3710 Fal se, ec/qiM numy4yeTHoe.

>>> nunms = [4,5,6,9]>>> list(filter(lanbda num nun?2! =0, nuns))[5, 9]
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NUcnonb3oBaHue namo6abl ¢ Reduce()

OyHKUMA reduce() NPUHUMAET NTepUpPyemMyto nepemMeHHyto n pyHkumio. OHa yMeHbLUaeT
nTepabensHyto Tabnnuy, NpuMeHas PYHKLUIO NTEPATUBHO K 31eMeHTaM ntepabenbHom
Tabnnuypbl.

[n1, n2, n3]

f(f(n1,n2),n3)

YT106bI NCnoNb3oBaTh PyHKLUMIO r educe(), BaM NpMAETCA UMNOPTUPOBATL €e U3
BCTpoeHHoro moayna Python funct ool s:

>>> from functools inport reduce

HaBanTte Bocrnonb3lyemcs pyHkumen reduce(), 4Tobbl BbIYMUCANTL CYMMY BCEX YNCEN B
cnmMcke nums. B KavyecTBe (PyHKUUN YMEHbLIEHNA CyMMbl onpegennm nambna-
Bblpa)keHue: | anbda nunt, nun2: nunil+nun. Onepauns ymeHbLeHna byaeT BbIrNa4eThb
Tak: f(f(f(4,5),6),9) = f(f(9,6),9) = f(15,9) = 24. 3pecb f - onepauna cymmmnpoBaHNA no
OBYM 3/1IeMeHTaM Crnucka, onpegensemas nambaa-gpyHkumnen.

>>> from functools inport reduce>>> nunms = [4,5, 6, 9] >>> reduce(l anbda nunid, nun
JIamopa-pyHkuum Python pna HaCTPOMKM COPTUPOBKHU

NMomMmnMMo ncnonb3oBaHUA naMbaa-PyHKLNIA CO BCTPOEHHbLIMU hYHKLMAMK Python, Takumun
kKak map(),filter() nreduce(), Bbl TakKXXe MOXXeTe UCMOJIb30BaTb UX AN HACTPONKU
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BCTPOEHHbIX (pyHKLI,VIM n METOOOB, NCMOJIb3YyEMbLIX OJ14 COPTUPOBKWN.

CopTtupoBka cnuckoB B Python

Mpu paboTe co cnuckamm Python BaM 4acTo NpuaeTcs COPpTMPOBATb MX HA OCHOBE
ornpenesieHHbIX KpUuTepueB COPTUPOBKU. YTobbl 0OTCOpTUPOBaThL cnNncku Python Ha mecTe,
Bbl MOXXE€T€E NUCMNO0JIb30BaTb BCTPOEHHbIN MeTon sort (). Ecnm BaM Hy>XHa
OTCOPTUPOBAHHAs KOMUSA CMNCKA, Bbl MOXKETE MUCMOIb30BaTb hyHKLMIO sort ed() .

CnHTakcuc gnsg ncnosibzoBaHusa pyHKUMM Python sorted() -
sorted(iterable, key=...,reverse= True | Fal se).

- MNapameTp key ncnonb3lyeTcsa Aas HACTPONKM COPTUPOBKN.
- NapameTp rever se MOXXeT ObITb yCTaHOBJIEH B Tr ue unm Fal se; no
YMOJTHaHUIO UCMOJIb3yeTCs 3HaYeHme Fal se.
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Mpn cOpTUPOBKE CMNCKOB YMNCEJT U CTPOK MO YMOJIHAHUNIO UCMOJIb3YyeTCs COPTUPOBKA MO
BO3pacCTaHUIO U B andaBUTHOM MopanKe COOTBeTCTBEeHHO. O4HAaKO MHOrga BamM MoXeT
noHagobuTbCs 3a4aTb KaKoON-1M60 NONbL30BATENbCKUN KPUTEPUIA OS5 COPTUPOBKMN.
PaccmoTpum cnepyowmm cnucok frui ts. NMNpegnonoXxmm, Bbl XOTUTE MOJYYUTb
OTCOPTUPOBAHHYIO KOMUIO 3TOr0 CrNCKa. Bbl 4O/IXKHbI OTCOPTUPOBATbL CTPOKU MO
KOJINYECTBY BXOXKOEHUIN B HUX ByKBbI ‘p’ - B nopsAake ybbiBaHUA.

>>> fruits = ['apple', ' pineapple',' grapes',’' mango']

Mpuwno BpeMS NCMonb30oBaTb HeobsA3aTeNnbHbIN NapameTp key. B Python cTpoka
ABNAETCA NTEepUpPyeMon, N 4Tobbl MOSYyHYUTb KONIMYECTBO BXOXXAEHUA CMMBOJIA B Hee,
MO>XHO MNCMOJIb30BaTb BCTPOEHHbLIN MeTof . count (). [lo3TOMY Mbl 3agagum ???? B BUae
| ambda x: x. count (' p'), 4ToBbl COPTUPOBKA NPOUCXOAMIA MO KOJIMYECTBY MOBTOPEHUN
CuMBOJ1a ‘p’ B CTPOKe.

>>> fruits = ['apple', ' pineapple','grapes',' mango']>>> sorted(fruits, key=l anbd
B naHHOM npumepe:

® ???? 0N COPTUPOBKU - 3TO KOJINYECTBO BXOXKAEHUN CMMBOJIa ‘p’, U OH 3aaeTcs B
BMnae nambaa-sblpa>KeHus.

® MoCKOJIbKY Mbl YCTaHOBUM NapaMeTp rever se B True, COPTUPOBKA NMPOUCXOOUT B
nopsaake ybbiBaHMSA KOJIMYECTBa BXOXKAEHUA ‘P,

B cnucke frui ts cTpoka ‘pineapple’ cooep>XunTt 3 BXoXAeHUA ‘p’, a CTpokKn ‘apple’,
‘grapes’ 1 ‘mango’ cogep>xaT 2, 1 n 0 BXxoxxgeHun ‘p’ COOTBETCTBEHHO.

NMoHMMaHue cTabusbLHOM COPTUPOBKHU

PaccMoTpuM Agpyron npumep. s TOro »xe KpUTepusi COPTUPOBKM Mbl Nepeonpenennam

OOWH pa3 COOTBETCTBEHHO. Ml HUKOrga He BCTpevyaeTcs B CTpPokKax ‘mango’ n ‘melon’.

>>> fruits = ['mango', ' apple', ' nelon', ' grapes']>>> sorted(fruits, key=l anbda x:

B cnuncke BbiBOAa ‘mango’ cTouT nepen ‘melon’, xoTsa oba oHM He cogep>kaT cuMmBona ‘p’.
Ho noyemy Tak nponcxoanT? ®yHKUMSA sort ed() BbINONHAET CTabuabHYy0 COPTUPOBKY,
MoO3TOMY, KOra KoJin4eCcTBO CUMBOJIOB ‘P’ OAMHAKOBO 414 ABYX CTPOK, MOPALOK
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B kayecTBe 6bICTPOro yrnpa>xHeHUsi MOMeHANTE MecTaMn “MaHro” n “abiHA" B

noHabnoganTe 3a pesyabTaToM.
CopTtupoBka cnosapsa Python

Bbl Tak)xe MO)XeTe UCMNOoJIb30BaTb SISiMOabl Npu COpTUPOBKE crioBapen Python.
PaccMoTpuM crneaytowmii cnoBapb pri ce_di ct, coaep»<alluii ToBapbl N X LIEHbI.

>>> price_dict = {... "?2??2???':10,... "???':15,... "?°??? :7,... '7?°?°2°2°?7 :3...

YT106bI NONY4YNTH Napbl KJOY-3HAYEHME N3 C/I0BapPS B BUAE CMNUCKA KOPTEXEN, MOXHO
BOCMOJIb30BaTbCA BCTPOEHHbIM MeTOAO0OM csioBapa . i tens():

>>> price_dict_itenms = price_dict.itenms()dict_itens([ (' ???2???", 10), ('???",

B Python Bce ntepupyemble 06bEKTbI: CMNCKN, KOPTEXU, CTPOKN 1 ApYyrue -
NMelT HyNeBYo MHAeKcaumio. To eCTb NepBbI 3N1eMeHT nmeeT uHaekc 0,
BTOpOW - uHAeKC 1 n Tak nanee.

Mbl XOTUM COPTUPOBATbL MO 3HAYEHUIO, KOTOPOE ABNAETCA LLEeHOW KaXK40ro 3J1eMeHTa B
cnoBape. B Ka)xioM KopTexxe B Crnucke pri ce_di ct _i t ens LeHON ABNAETCHA 3/1IeMEHT C
nHaekcom 1. NMostomy Mbl 3agaem ???? B Buae | anbda x: x[ 1], Tak Kak oH byneT
MCNONb30BaTb 3/IeMEHT C UHAEKCOM 1, ueHy, 419 COpTUPOBKMU C/ioBapA.

>>> dict(sorted(price_dict_itens, key=lanbda x: x[1])){' ?2?2??2?2??" . 3, '?2?2?2?':. 7,

B BbiBOZE C/l0BapHble CTaTbU BbISIM OTCOPTUPOBAHbI B NOPsAKE BO3paCTaHUSA LLEeH:
Ha4vynHasa ¢ “KoHgeT”, CTOMMOCTbIO 3 eAuHUUbLI, N 3aKaH4YmBas “Mepom”, cTommMocTbio 15
eavnHuU.

NMooBepoeHue UTOroB

BoT n Bce! Bbl y3Hanu, Kak onpenensaTtb nambaa-pyHKUMmM n 3cphekTUBHO NCMOJIb30BaTb
MX BMeCTe C APYrnMmn BCTPOEHHbIMU PYHKUMAMK Python. BoT KpaTkoe n3snoxeHune
OCHOBHbIX BbIBOIOB:

®* B Python nambabl - 5TO aHOHUMMHbIE (PYHKL UMK, KOTOPbIE MOTYT NPUHUMATb
HECKOJIbKO apryMeHTOB 1 BO3BpalLlaTb 3Ha4YeHME; BblpaXKeHne, KOTopoe A0JIXKHO
ObITb BbIYNCNAEHO 19 CO3[4aHNA BO3BpallaeMoro 3Ha4eHus, 40JIKHO COCTOATb U3
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OOHOWN CTPOKM KoAa. MIX MOXXHO MCNob30BaTb AN TOro, 4Tobbl caenatb HeboNbLKE
onpeaeneHnsa QyHKUnn bonee KpaTKUMN.

* [lna onpegenerHnsa nambaa-gyHKLNN MOXKHO MCMNOJIb30BaTb CUHTAKCUC:
lambda parameter(s): return value.

® Cpefau BaXKHbIX MPUMEPOB NCMOJIb30BaHUA - MPUMEHeHne nx B pyHKumax map(),
filter() nreduce(), a TakXXe B Ka4yeCcTBe KJIIOY4EBOro NapamMeTpa 415 HaCTPOMKN
COPTUPOBKN NTEPaLNOHHLIX Tabnunu Python.

HNata Co3paHuna
18.04.2024
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