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TunusuposaHHbi Python gns
npo¢geccuoHasbHOU pa3paboTku

Anekceu flonobypamnH,
komaHga Aupxxutannsvpyi!

obnoxka — BacunbeB Hukuta, nikita.vasiliev@math.msu.ru

Lienb 3TOM KHUIM — NOMOYb Tebe HayunTbCcA NMcaTb 6onee KpacuBble, HaAEXHble U Nerko
conpoBoXaaemble nporpammbl Ha Python. To, o YéM Mbl 3gech 6yfem roBopuTb, 9TO He
HayanbHbI YPOBEHb BNafeHWs A3bIKOM, NPeAnoaraeTcs, YTo Tbl YXK€ MUHUMASTbHO
yMeelllb MporpaMmMmnpoBaTh, HO X04eLlb HayuYUTbCA AenaTh 3TO Nyudlle.

N 3TO — OoTNMYHas uenb, K KOTOPOM Mbl BMecTe byaeM ABUratbCA Ha NPOTAXEHUN
onmxanwunx vyacosl!

STOT MaTepuan ecTb Takxe B BUAeo ¢opmate Ha MoEM YouTube — «[lnaxutannsmpyin'».

Tak>xe obpalyaro BHAMaAHME, YTO Ha MOMEHT HanMcaHusa 3TUX CTPOK rOTOBUTCA
nepesaryck MOero aBTopckoro Kypca «OCHOBbl KOMMNbHOTEPHbIX N BEG-TEXHONOM MM Ha
Python» courseO1.to.digital, 3anyck nnaHupyetcs B ntoHe 2022, eCnu Tbl YUTaelb 3TOT
MaTepuasn no3xe, To BMOJSIHE BEPOATHO, YTO Ha KYpPC Y>XKe CHOBa MOXHO 3anncaTbCs.

NTak!

YacTto B yqe6HV|Kax N Kypcax no Python He yoensaoT 4OMKHOMO BHAMaHUA TUNU3aLum u
HEKOTOPbIM CTPYKTYpPaM, B TO BpeMA KaK OHN O4YEHb Ba>XHbl U MOTYT 3HA4YUTEJIbHO, NPOCTO
ApamMaTnyecku ynyywmTb TBOW Kog,.

B peBblo KOfa HauMHAKOLWMX Pa3paboTuMKOB YacTo BUAHbI pe3ynbTaTbhl TOro, YTO B
yuyebHbIX MaTepuanax He yaenseTcsa oTaeNbHOe BHMMaHMe Bonpocam Tunusauun. B koge
He MCMNOoJb3YHTCA MNOACKAa3KM TUMOB, UCMOMb3YOTCA HEMpPaBWUIbHO, He NyYLINM 06pa3oMm
BbIBUPAOTCA TUMbI A1 Pa3HbIX AaHHbIX B NPUIOXEHUM 1 Tak ganee. KayecTso
nporpamMmbl U eé HafEXHOCTb CTpafaloT — a 3To ropasfo 6osee BaXKHble NapamMeTpbl,
YyeM MHorue noHavany gymarot. lNoHavyany KaxeTtcs, YTo s Hanucan NporpamMmmy, oHa B
MOMX UaeanbHbIX YCNOBUAX paboTaeT U 3TOro A0CTaTOYHO. HO HeT, 3TOro HeJ0CTaTO4YHO.

Hannuyne (byHKLI,I/IOHaJ'IbHOCTI/I 9TO OAHO, a HaAEXHOCTb 3TOMN (DyHKLI,I/IOHaJ'IbHOCTI/I 7
Ka4yeCTBO peaim3aymnn aTon d)yHKLI,VIOHaJ'IbHOCTI/I 3TO COBCEM [pyroe. Hannune
d)YHKLI,VIOHaJ'IbHOCTI/I 9TO KOrga Bbl BUAUTE O6be n aymaete — o, OTJIN4YHO, MOXXHO eé


https://vk.com/vasiliev.narisoval
mailto:nikita.vasiliev@math.msu.ru
https://www.youtube.com/channel/UC9MK8SybZcrHR3CUV4NMy2g
https://course01.to.digital/

HafZeTb N NONTU B HEeM Kyaa-To. A HaAEXHOCTb M Ka4eCcTBO peanusaunm aTomn
GYHKLMOHANBbHOCTM 9TO NPO TO, YTO Y BAC He TPeCHEeT nogoLwBa rge-To Ha ynuue, B 06yBb
He 6ygeT nonagatb Boda, 0b6yBb He OyAeT HaTUpaTb BaM HOIMM, OHa HE NOTepAeT BbICTPO
NPWANYHBIN BUA, @ TakKXXe 3TO NPO TO, YTO 00YBb NErka B aKcnnyaTaummn, €é MOXHO Nerko
npoTepeTb, €€ MOXXHO PEMOHTMPOBATb U MHOroe Apyroe.

To, 4TO Mbl HanNucanu nporpamMmy N oHa nMeeT QYHKLNOHANbHOCTb — 3TO BOBCE He
O3HayvyaeT, YTo NporpamMma AenCcTBUTENbHO XopoLa. B aTon He60bLLON KHUMe Mbl
NoroBopuM O TOM, Kak paspabaTtbiBaTb, AyMas He TOSIbKO O GYHKLNUOHANBbHOCTU, HO U O
KayecTBe U HafleXXHOCTU eé peanusauun.

Mbl MOroBOpMM O TUNKU3auun B Python, NMOroBopuM 0 HECKONIbKUX CTPYKTYpax u
BCTPOEHHbIX TUNax:

e NamedTuple,

e dataclass,

e TypedDict,

e Enum,

e Literal,

e Union, Optional,

e Iterable, Sequence,
e (Callable,

e TypeVar 1 gp.

Hanuwem npunoxeHue norogbl, MCNONb3ysa 3TU TUMbl U MOACHAA MO XO4Y HEKOTOpPbIE
ApPXUTEKTYPHbIE MOMEHTbI BbibOpa TOro UM MHoro nogxoga. CMoTpu BUAEO BEPCUKO 3TOM
KHUr1 Ha YouTube u ynTam obasaTtenbHO 00 KoHua.

Ob6eLwwato, 4To nocne NnpopaboTkm 3TOro Matepmana TBon Koa 6onblue HUKoraa He byaeT
npexHnM. byKkBanbHO — ApamMaTmnyeckoe yny4lleHne Koga rapaHTupoBaHo. Kak nuwyT B
aHrN0A3bIYHbIX KHMXXKaX, dramatic improvement!

MogHMMaeMble BONPOCHI aKkTyallbHbl, KCTaTK, HE TONbKO ANna Python, roBoputb Mbl 6ygem
O HEM, HO aHanornyHble nogxoabl npumeHnmol u K PHP, TypeScript 1 14. Nogxoabl K
HanucaHuo KayecTBeHHOro MO cxoXu gNnsa pasHbiX A3bIKOB NPOrpaMMNPOBaHNS,
BbICTYMaKLWMX NPOCTO MHCTPYMEHTOM peannisaynm 3afyMoK aBTopa Koga.

foBopuTb Mbl 3gecb byaem o Bepcum Python 3.10. B npegbiaywmnx sepcusax Python
HeKOTOpble acnekTbl paboTaloT YyTb MHaYe (HY>XKHO UMNOPTUPOBATb HEKOTOPbLIE TUMbI N3
typing, HAaNPUMeEP), HO 3TO He CTOJb KPUTUYHO.


https://www.youtube.com/channel/UC9MK8SybZcrHR3CUV4NMy2g

v Onuku! Bpems nognucarbcs!

YouTube / Telegram / VK

HayaTb HY>XHO C pa3roBopa 0 caMOW TUNKU3aLUN U O TOM, MOYEMY 3TOMY HYXXHO YOENATb
TWaTtenbHoe BHMMaHue. NTak, noackaskm Tunos Python nnu, 4to To e camoe, type
hinting.


https://www.youtube.com/channel/UC9MK8SybZcrHR3CUV4NMy2g
https://t.me/t0digital
https://vk.com/digitalize.team

Type hinting

YTto genaet ntobasn nporpamma? OnepupyeT AaHHbIMU, TO eCTb Kakne-To AaHHble
NPVHUMAaET Ha BXOL, Kakne-To AaHHble OTAAET Ha BbIX0O[, a BHYTPWU LaHHble Kak-To
TpaHchopmMupyeT, obpabaTbiBaeT U NepefaéTt B pasHble PYHKLMK, KNacCbl, MOAYN N TaK
fanee. N Becb BOMPOC B TOM, B KakoM Buae u ¢opmaTe nporpamma BHyTpU cebsa aTn
AaHHble nepefaét! To eCcTb — Kakue TUMbl AaHHbIX A8 3TOro UCMNofb3yTcA. YacTo ogHM
N Te Xe faHHble MOXHO nepefaBaTb BHYTPU MPUNOXKEHUA CTPOKON, CMIUCKOM, KOPTEXEM,
CNoBapEM N Maccom gpyrux cnocobos.

Kak Bce Mbl 3HaeM, Python 370 A3blK C AMHAMMNYEeCKOW Tunusaumnen. Yto ozHavaeTt
AVHaMmnyeckas Tunnsauma? Yto Tun nepeMeHHomn onpeaensaeTca He B MOMEHT CO34aHusA
nepemMeHHon, a B MOMEHT NpucBanBaHUA 3HAYEHUA 9TOMN NepeMeHHoN. Mbl MOXeM
COXPaHUTb B MEPEMEHHYIO CTPOKY, NMOTOM YMCNO, MOTOM CMNCOK, U 3TO ByaeT paboTaTb.
dakTuyeckn nHTepnpeTtatop Python camM BbIBOAUT TUMbI OaHHbIX U Mbl X HUTGE NUX HE
yKasblBaeM, BoobLLe He AyMaeM 06 3TOM — MPOCTO UCMNOJIb3YEM TO, YTO HaM HY>XXHO B
TeKYLMN MOMEHT.

user = "MNétp"
user 120560
user

Ilnamell III'IéTpII
"username": "petr@email.com"
"id": 120560

user = ("Mértp", "petr@email.com", 120560

Tak 3a4eM xe BBoAUTb type hinting B A3blK ¢ AMHaMMYeCKON TUNn3aunen? A 1 HaNnOMHHO,
yTo B Python cenyac ecTb type hinting, To ecTb nogckaskum TUNOB, OHW Xe ecTb B PHP, a B
JS paxe paspaboTtanu TypeScipt, oTAeNbHbIN A3bIK NPOrpaMMMUpPOBaHNS, KOTOPbIN
ABNAETCA HAACTPOMKOWN Hag JS n BBOAMT TUNM3aunto. 3a4emM 3TO BCE aenaetcs, Ans 4ero?
Bpopae ckpunToBble A3bIKK, He Ha40 NUCaTb TUMbI, AyMaTb O HUX, N BCE NPeKpacHo, a TyT
pas — 1 BBOAAT Kakne-TO TUMbl JaHHbIX.

3ayeM B AnHaAMUYEeCKU TUMN3NPOBaAHHOM A3blKE BBOOUTb ABHOE YKa3aHUe TUNoB?

PaHHee BbisiBJIeHUe OLNO6OoK

[lepBOe — 3TO paHee BbiABNEHNE owmnbok. EcTb Yy Hac HekKasa nporpamMma 1 ecTb B 9TOMN
HEeKOW nporpamMmme owmnbka. Korga Mbl MoXeM e€ BbiiBUTb? Mbl MOXEM BbISIBUTb €€ Ha
aTane HanmcaHma nporpamMmbl, Mbl MOXEM BbIABUTb €€ Ha aTane nogroToBKn nporpamMmmbl



K pasBopaunBaHuMioO Ha cepBepe, UM Mbl MOXEM BbISIBUTbL €€ Ha dTane runtime, To ecTb
Korga nporpamMmma yxe onybnmkoBaHa Ha cepBepe, eil Nosb3yTCs NoNb30oBaTeu.

Kak Bbl AyMaeTe, Ha KaKoM aTane nyylle BbiBNATb OWMOKN? O4eBMOHO — YeM paHblue,
TeM nydwe. Ecnm owmnbkn gonetaroT 40 NoNb3oBaTenen, To 3T0O MakKCUMasbHO M0XO.
Mouemy?

Bo-nepBblx, NOTOMY 4YTO NOMb30BaTENIN HEAOBOJIbHbI, @ pa3 NONb30BaTe I HEL,0BOSbHbI,
TO MHOIo geHer Mbl C HallnM rnporpaMmMHbIM MPoOyKTOM He 3apa60TaeM, TaK KaK Jlrioan He
6y,u,yT OXOTHO ero nokynatb U peKoOMeHA0BaTb APYrnM. K TOMY e OYeHb HEMPUATHO, YTO
Mbl 3aHUMaeMCs IOOUMbIM LefIOM, aKTUBHO TPYOUMCH, pealsZindyeM CJZ1I0XKHble aJilrTOPUTMbl,
a pes3ynbTaToM Hallero Tpyga nofib3oBaTenu HefoBObHbI. I BUHUTb-TO 06bEKTUBHO
HEeKOro, Kpome Hac camux. Henopsgouek, Hernopagoyek!

Bo-BTOpbIX, HELOBOJIbHbIE MNOMb30BaTENN 0OpaLLAOTCA B TEXNOAOEPXKKY, CO34atoT
TUKETbl, KOTOPbIE CMYCKAaOTCA NOTOM Ha pa3paboTKy — 3TO BCE TPATUT AEHblIM KOMMNaHUN.
Ecnu HM4Yero He nomaeTcs, To obpalleHnn B Nogaep XKy Mano, TUKeTOB Mano, a
pas3paboTUumMKM 3aHATbI Pa3paboTKoOM HOBbIX GUYEN NPOAYKTa, @ HE MOCTOSAHHbLIMU
npaBKamMm OTBaNMBLUENCA CTAPOMN NOrMKKU. NOCTOAHHbIE MOSTIOMKN 3TO NOCTOAHHbIE
¢nHaHcoBbIe NoTEpMU.

B-TpeTbI/IX, Mn3-3a OWnNBOK, KOTOpPblE BUOAT NOJIb30BaTENN, KOMMNaHNA HECEeT
penyTaunoHHbIE MOTEPN. Monb3oBatenu NMAWYT HEraTMBHbIE OT3biBbl, OHN NETKO ryrndaTca
ApyrumMmm notTeHumnasibHbIM NOJIb30BaTeIAMN, CMWH, MHBECTOPaMMH, BCE 3TO B KOHEYHOM
nTore HeratMBHO BJINAET N Ha Kanntanm3auunro KOMMnaHmm, 1 Ha BOSMOXHOCTN
npmeneyvyeHnd WHBECTULMI, N Ha YACTYIO I'Ipl/l6b|}'|b KOMTIaHWKn, eciin OHa BooOb6LEe ecTb.

Ecnu Mbl XOTUM 6bITb NPOPECCUOHANbHBIMM BbICOKOOMIaunBaeMbIiMK crelmanuctaMm, To
Hallla 3afayYya — reHepupoBaTb Yepes pe3ynbTaTbl Hallel paboTbl PaAoCTb U NPUBLIb, a
He NoToK Npo6nemM 1 y6bITKOB.

MoaToMy Ba)kHeWLWas 3afada gna Hac — caenatb Tak, YTobbl 40 NoSb3oBaTeNeN He
0,0X04UI0 HN OgHOM OWMNBKU. [Nns OCTUXEHNA 3TOW LENUN HYXXEH CUCTEMHbIN NOAXOA,
O4HOW BHMMATESIbHOCTU B NpoLiecce nporpaMmMmpoBaHna Mano. Hy>xHa BbiBepeHHas
cucTemMa, afiropuTtM SENCTBUN, MHCTPYMEHTAPUN, KOTOPbIN HE NO3BOJIUT oMbKamM OONTH
[0 nosib3oBaTenen.

Kakon aTo MOXeT ObITb MHCTPYMEHTapUin? 3TO MOryT BbITb aBTOTECTbl. OHAKO NepBbIN
NPVHLUMN TECTUPOBAHWUA M1aCUT, YTO TECTUPOBAHUE MOXKET MokasaTb Hainuyne gepeKkToB B
nporpamMmMe, HO He fokKa3aTb UX OTCYTCTBMe. TeCTbl 3TO XOPOLLO, HO HE Ha OAHUX TOMIbKO
TecTax BCE aepxuTca. Hem 6onblue KankaHoB A5 pa3HblX BUGOB OWNBOK pacCcTaBeHO,
TeM HagéXHee nporpamMmma v Kpenye coH paspaboTumka. A 4To, B KOHL,E KOHL,0B, MOXET
6bITb BaXHee Kpenkoro, 340p0OBOro cHa paspaboTymnka?



NMOMUMO aBTOTECTOB (M PyYHOro TECTUPOBAHUA NOABMM) MOXHO MPOBEPATH
KOPPEKTHOCTb UCMONb30BaHMA TUMOB crneLnanbHbIMWU MHCTPYMeHTaMn. Hanpumep,
koMnunaTtop Rust — npooocTto Kpacasunk! OH Ha aTane KoMNUAsALUMN BbIBSET OrPOMHOE
KOIMYecTBO NpobnemM 1 nonpocTy He faéT CKOMMUNMPOoBaTb NPOrpaMmmy, ecnv BUguT B
Hen mMecTa C owmnbkamu. Kakasa-To GyHKLNA MOXET BEPHYTb YCMELUHbI pe3ynbTaT nnu
YCNOBHbIM null 1 Bbi3biBaroLWwasa GyHKLNA He obpabaTbiBaeT cueHapui ¢ null? BoT Tebe
noTeHumnanbHas cepbésHas ownbka. KoMmnunatop 06 9TOM CKaxkeT U BaM npuaeTcs
chenaTb BCE KpacuBo, obpaboTaTb BCe TaKMe MOMEHTbI N OHM He AONAYT A0 paHTanMma.

LUTyka B TOM, YTO B Cniy4ae ¢ AMHaMU4YeCKN TUNN3NPOBaHHbIMU f3blkaMu Bpoge Python,
OY€eHb CJ/IOXHO HanncaTb MHCTPYMEHTaPUN, KOTOPbIN Obl BbINOHAN NPOBEPKKU MO TUMAM,
NOTOMY YTO B KaXXAbll KOHKPETHbIN MOMEHT BPEMEHWN HEMOHATHO KaKoW TUN B
nepemMeHHon. N ana toro, 4tobbl 3TOMY UHCTPYMEHTAPUKO NOMOraTb, BBOAAT NOLACKAa3KU
Tnnos B Python, PHP nnun tunusauyuo B JavaScript B BuAae oTaenbHoro Asbika TypeScript,
KoMnunupyrouwierocs B JavaScript. 3To To, 4TO NOMOraeT BbISIBNATb OWMOKM Ha aTane Ao
runtime. JIn6o Ha aTane NnoAroToBkM cOOPKKN MporpamMmmel, MO0 Aaxke Ha aTarne HanucaHus
nporpamMmbl HEMOCPeACTBEHHO B pefakTope Koga.

WMHCTPYMEHT BUAUT, YTO BOT 3L4,€Cb TAaKOM-TO TUM SaHHbIX, N €C/N OH UCMONb3yeTCA
HEKOPPEKTHO, TO MHCTPYMEHT MOKaXeT OWNOKY 1 aTa ownbKa He YIAET B paHTanM U
Nnosib30BaTeNN He CNOBAT 3TY OWKOKY, @ Mbl KaK pa3paboTymK He CXJI0NoYeM No MaKyLlKe
OT pykoBogacTBa. NpekpacHo? NpekpacHo!

To ecTb, ellé pa3s, NnepBoe, AN Yero BBOAAT NOACKa3KM TUMOB — Kak MOXHO 6oee paHee
BbIIBNIEHNE OLIMGOK, B naeane B pefakTope Koaa B Ballen IDE, nn6o xoTs 6bl Ha aTane
NpoBepKM Nporpammbl nepes eé c6opkoi 1 nybnvkalmen Ha cepsep.

Ha BUKu1negmmn ecTb NpekpacHas cTpaHuLa Npo cuctemMbl TUMNOB, Type system:

Wikipedia

The main purpose of a type system is to reduce possibilities for bugs in computer
programs by defining interfaces between different parts of a computer program, and
then checking that the parts have been connected in a consistent way.

To eCTb rNaBHOW LLeJIblO CUCTEMbI TUMOB ABMAETCA YMEHbLUEHNE BEPOATHOCTU OWNBOK B
KOMMbIOTEPHbIX NpOorpaMmMax nyTeM ornpeaeneHns MHTePPencoB MeXay pasHbIMU
YacTAMMU NporpamMmbl U NOCNeAyroLWen NPOBEPKU, YTO 3TU YaCTU COeAUNHEHbI Apyr C
APYroM npasuiibHbIM 06pa3oM Yepes aTu nHTepdenceol. MNog nHtepdencamm TyT
noapasymMmeBaroTcA COBCTBEHHO TUMbI faHHbIX, HAMPUMEpP, Kakne-To KOHKPETHbIE Kacchl,
KOTOpble OMNUCbIBAOT KOHKPETHbIE MoSia N MeToAbl.


https://en.wikipedia.org/wiki/Type_system#:~:text=The%20main%20purpose%20of%20a,connected%20in%20a%20consistent%20way.

[lonycTuM, y Hac ecTb BOT Takas GpyHKLUS:

def validate user(user
"""MpoBepaeT 3epa, pPau3uT MUCKIKYEHUE, eCNM C HUM 4YTO-TO He Tak
validate_user_on_server(user
check_username(user
check_birthday(user

Mop user TYT nogpasymeBaeTca 06bekT to3epa, Hanpumep, ORM 06LekT, TO eCTb 3anuchb
n3 6a3bl AaHHbIX, NpeobpasoBaHHas B crieymanbHbin Python 06bekT. Yenosek,
HarnuMcaBLLNM KOA, 3TO 3HaeT. B MOMeHT HanncaHus Kkoga 3HaeT. Yepes Mecsl, oH 06 9ToM
COBEpPLUEHHO TOYHO 3abyfeT, a YeNnoBeK, He NMMcaBLUNKM 3TOT Kof, 06 3TOM 3HaTb BOBCE He
MoXxeT. [1o curHatype ¢yHKUMK def validate_user(user) Henb3A MOHATb, KAKOMN TUMN
AaHHbIX 0XXMJaeTCcs B user, HO NPU 9TOM OYeHb Nerko caenatb NpeanosioxeHne o6 aTom
TUNe — N ONBUTBLCS.

CnycTa non roga AONUCbIBaeTCA KaKoW-TO HOBbIN Ko U GYHKUMSA validate_user B HEM
BHE3aMnHO Ha4YMHaeT BbI3blBaTbCA C apryMeHTOM user, KOTOpbIN paBeH He ORM 06bekTy, a
4ncny — NPocCTo NOTOMY YTO COBCEM HEOUYEBUOHO, YTO B user Ha caMOM fene
nogpasymMeBaeTCs He YNCNO:

user_id = 123
validate_user(user_id

9TOT KoL ynafEeT TONbKO B paHTanMme. lNotomMy 4to IDE nnm ctaTnyeckuin aHannsaTop Koga
He CMOTYT MOHATb, YTO TYT €CTb Kakaf-To OwwmnbKa.

Kak cgenatb Tak, YTobbl Mbl y3Hanu o6 owmnbke 0o atana paHtanMa? ABHbIM 06pa3om
yKasaTb TUn gna atpubyTa user, HaNpUMep, eCnn 3TO 3K3eMMNIAP Aataknacca User, TO Tak
(o gpaTaknaccax Mbl NOroBopuM NogpobHee ganblue):

from dataclasses import dataclass
import datetime

class User
username: str
created_at: datetime.datetime
birthday: datetime.datetime | None

def validate_user(user: User


https://ru.wikipedia.org/wiki/ORM

"""MpoBepseT w3epa, pan3uT WUCKIOYEHWE, €C/IM C HUM 4YTO-TO He Tak
validate_user_on_server(user

check_username(user

check_birthday(user

[ataknacc onpegensaeTt nNpoCcTo CTPYKTYPY AaHHbIX C NONAMU username, created_at n
birthday, NPUYEM TUN NONSA username — CTPOKA, TUN created_at — datetime, @ birthday
XPaHUT None UK 3HaYeHNe TUNa datetime.

N Tenepb Takoun KoA:

user_id = 123
validate_user(user_id

noakpacutca owmnbkom yxe B IDE Ha aTane HanucaHus Koga (Hanpumep, B PyCharm nnm
HacTpoeHHOM VS Code unu nvim), a TakxXe Kog, ynagéT ¢ oWmnbKom B CTaTUYECKOM
aHanusaTope Kofa, KOTopbI 3anycTuUTCA Npu cbopke npoekTa nepepq ero nybnmkaumen Ha
cepsep.

validate_user(user: User):

validate_user_on_server(user)
check_username (user)

check_birthday(user)

user_id =
validate_user(user_id)

Expected type 'User’, got 'int' instead

user_id:

Mony4aeTcs, YTO HalWa NporpamMMa cTana HagéxHee, Tak Kak nofib3oBaTtenu He yBuaaT
MHOrmMe owmnbKn, OHN ByayT BbIIBIEHbI U UCMPaB/IEHbl HA PaHHMX 3Tanax. [la, Npu aTom
Hafo nucaTb TUMbl, BBOAUTb UX, AyMaTb, HO KOMY cerYvac nerko:). Ham nnatar geHbru sa
KauyeCTBEHHbIN COPT, a Ka4eCTBEHHbIN COPT 3TO B NEPBYHO ovepenb HagEXHbIN COPT, TO



€CTb COQT, KOTOPbIAN HE NaJaEeT B paHTarMe C HEMOHATHbLIMM MOJIb30BaTESNO OWNOKaMK
Bpofae AttributeError.

BaxHo

LleHa ncnpasneHus owmnbkn B nporpamMmme TeM MeHblle, YEM paHbLLe 3Tall, Ha
KOTOPOM 3Ta owmnbka BbiAsBNeHa. (NaBHas npnynHa eBefeHNA CUCTEMbI TUMOB —
yMeHblleHNne BepOoATHOCTUN BOSHUNKHOBEHUA owmnbokK B paHTarMe, TO eCTb Npwu
SKCrutyataunnm npuio>xXeHmA.

YutaemMocTb, NOHATHOCTb U noaoAepXxXuBaeMoCTb Koaa

BepHéMcs K Hawen GyHKLMN:

def validate_user(user
"""TMposepseT w3epa, pau3uT UCKIWYEHWE, €CIM C HUM 4YTO-TO He Tak
validate_user_on_server(user
check_username(user
check_birthday(user

MpencTaBuM, YTO Tbl MOKA HE OYEHb OMbITHbLIA NPOrPAMMUCT, KOTOPbIV TONBbKO NpULIEN B
KOMMaHuo, 1 Tebe aanu 3agadvy 0o6aBuTb elé oaHy NpoBepKy Mo t3epy, YTobbl
Bannpaumnio NPoxXoannmn ToNnbKo Nonb3oBaTeNu, Co3faHHble BYepa Unn paHblie. Tbl 9TOT
Ko[, 0YEBUAHO He nucarn, BUAULLb ero BriepBble U KakK TyT BCE paboTaeT ellé He 3Haellb.

TyT user — 9T0 YTO? 3TO cnoBapb key-value? 3to ORM 06bekT? 3710 Pydantic mogenb? Y
9TOro to3epa TYT eCTb nosne created_at, gaTa cosgaHus, nnm Het? OHO HaM B Hallen
3ajaye Befb HY>XXHO bygerT.

Kak oTBETUTb Ha aTK BOMNpOCHI? [lepenonaymBaTtb KO, KOTOPbI BbI3blBAaET 3Ty HaLlly
OYHKUMIO validate_user. A TaM TOXe HENOHATHO, UTO B user fieXXUT. Tam 100500 ¢pyHKUMN
Bbllle, U rae n Korga TamM NosiBAAeTCA user U YTO B HEM NEXUT — 60/1bLLoN-60/1bLLION
BOMPOC; NAKOC Mbl HAWNKM 2 cueHapus, B OQHOM Hawa QYyHKLMSA BbI3blBaeTCA C dict'oM, TO
eCTb user 9TO CflI0Bapb, a B ApPYrom cueHapun ¢pyHKUUS BbisbiBaeTcss ¢ ORM Mmopgenbto, u
BO3MOXHO €eLle KakOM-TO KOJ, BbI3bIBaeT eLle Kak-TO MHaye Hawly rope-QyHKLUM
validate_user. BOT KaK ¢ 9TUM XUTb? BaM MOXeT NoHag00bmUTbCA KOHKPETHO
nepenonaTuTb BECb MPOEKT, YTOBbI MOHATb, Kak A06aBUTb abCOMKOTHO MPOCTENLLYIO
NPOBEPKY.

A ecnn 6bl 3aecb 6bi/1 TaKOW KoA, — TO BCE BOMPOCh! PEenNINCb Obl MTHOBEHHO:


https://docs.python.org/3/tutorial/datastructures.html#dictionaries
https://ru.wikipedia.org/wiki/ORM
https://pydantic-docs.helpmanual.io/

from dataclasses import dataclass
import datetime

class User
username: int
created_at: datetime.datetime
birthday: datetime.datetime | None

def validate_user(user: User
"""MpoBepseT w3epa, pavu3uMT WUCKIOYEHWE, €CIM C HUM 4YTO-TO He TaK
validate_user_on_server(user
check_username(user
check_birthday(user

TyT NOHATHO, YEM SBNAETCH CTPYKTYpa user. TYT OYEBUAHO, YTO 3TO KACC U Yy HEro ecTb
Takune-To aTpubyTbl, faTa CO34aHUsA K03epa, F3epHeM 1 faTta poxaeHus 3epa. Mpuuem
[aTbl XpaHATCA TYT He KaK CTPOKMU, a Kak datetime, To ecTb BCce BOMPOCHI y Hac
MIHOBEHHO CHUMAIOTCS.

YTeHne Koga 3HauuTenbHoO obnerymnocb. Ham NOHATHO, YTO 3a faHHbIE B user, Y HaC
DonblLe HET BONPOCOB, KaK X obpaboTaTtb. ECnu Bbl XOTUTE, YTO6bLI BallMM KOAOM 6bIf10
NPUATHO NONb30BaTbCA — MOLCKA3KM TUMOB 3TO 06A3aTeNbHbIN MHCTPYMEHT AN Bac. YTo
KO NPUHUMAET Ha BXO4,? YTO OH OTAAET Ha BbIXxo4? Ha aTn BONpoOChl OTBEYAKOT
NnoACKasKy TUMNOB.

Ba)xHo

[Moackasky TUMOB 3HAYUTESbHO Yy4LakT YATAaeMOCTb Kofa n obneryaroT ero
conpoBoXaeHne n nogaep xky.

NMomouwb IDE npu paspaboTke

Ecnn Mbl nonb3yemcs nogckaskamm TUNoB, To Hawa IDE yXe Ha aTane HanmcaHusa Koga
O6yneT nofckasblBaTb HaM MecTa C NOTEHUWanbHbIMKM OWMBKaMK, O YEM FrOBOPMIOCH
Bbllle, TO eCTb Mbl HA CaMOM CaMOM pPaHHEM 3Tane HeEKOTOpPble TUMbl OWNOOK
npeaoTBpaTM, YTO XOPOLLO, HO ele K paspabaTbiBaTb HaM ByaeT yoobHee, MOTOMY YTO
oyneT pabotaTb aBTOLOMOSTHEHMNE N BCE MMHOLWKK Hawen IDE. B peanbHOCTU NCMOMb30BaTh
KoL, KOTOPbIA HanNucaH ¢ Tunamm, ropasgo npole, npuaTHee, yoobHee u bbICTpee, YeMm
Kof 6€3 ABHO YKasaHHbIX TUMOB, TaK Kak, eC/n TUMbl N3BECTHbI Hawen IDE, To oHa



BCAYECKN 6yp,eT nomMoraTtb HaM, Aesiatb aBTOOO0MONHEHNA, Npeasiaratb Cpa3y npaBuJibHble
MeTOoObl, BbINOJIHATb MPOBEPKN U TaK Aaliee.

BaxHo

[Mpn ncnonb3oBaHMM NoACKa3oK TUMNoB IDE B 3HaUUTeNIbHOW CTENeHn NoMoraeT
nucaTb Kof, B MNONHOW Mepe paboTatoT Nnoackasku, aBToA0NONHEHUS U T4. YTobbl IDE
AEeNCTBUTENbHO NOMOrasa Ham nucaTb Kof, Nob30BaTbCA NoAcKaskaMuy TUMNOB
NpPOCTO HeobXxo4MMO.

Zen of Python

fleHoe nyylue HesiBHOro. Korga y Hac fBHO M KOHKPETHO yKasaH TWM AaHHbIX — 3TO
XOPOLLIO 1 3TO COOTBETCTBYET A3eHy. Korga xe HaM NpuXoauTCs HEABHO AOMbICNBATD,
4TO TYT, HaBepHoe, (HaBepHoe!) CTpoKa UM int — 3TO MMOXO U 3TO HE COOTBETCTBYET
A3EHY.

MpocToe nyJywe cnoXxHoro. [ofackasky TUMOB 3TO NPOCTO, BO BCAKOM Cllydae TOYHO
npoLLe, YeM MonbITKM ONNUCaTb TUN OaHHbIX B JOKCTPUHIe QYHKLNN B TOM MU UHOM
dopmare.

Ypo6ountaemocTtb BaXKHa. OnsTb xXe, o6cy,u,|/|n|/| Bbille B nNpmnmMepe C o3epoM, B KOTOPOM
HEMOHATHO KaKaA CTPYKTYpa 0e3 sABHOM TNNN3aLnn.

LlonXeH 6bITb OAUH — U XKeNaTesNlbHO BCEro oAuH — cnocob 3To caenatb. ITO Kak pas
MexaHu3M type hinting. He Hago onucbiBaTb TUMbl B AOKCTPUHIaX v B GopmMaTte Kakoro-
TO BHELWHEro UHCTPYMEHTA C NTUYbUM A3bIKOM. ECTb pOAHON MexaHn3M B A3blke
NpPOrpaMMMpPOBaHNS, KOTOPbLIV pellaeT 3a4ady OnMcaHus TUMOB AaHHbIX.

UHTepnpeTaTop He NpoBepsieT NoACKa3Ku TUMNOB

Ba)kHo! 3pecb CTOUT OTMETUTb, YTO MNOACKA3KM TUMOB MMEHHO YTO NOACKa3KN. OHU He
NpoBepATCA MHTepnpeTaTtopoM Python. OHK YnTaroTCa NtoAbMU, 3TO NOACKa3Ka AN
nopgen, onn yntarotca IDE, aTo noackaska gna IDE, OHM MOryT YnTaTbCA crneumanbHbiMU
cpencTBamMm CTaTUYeCcKOro aHanmsa Kofa Bpoge mypy, 9To nofckaska ass Hux. Ho cam
MHTeprpeTaTop He NpoBepseT Tunbl. ECnn Bbl ykaxkeTe type hinting gns atpmnbyTa
OYHKUWMM KaK int, a caMun nepegaauTte CTPoKY — UHTEpPnpeTaTop He CBanuUT 34echb
owmnbKy, Ans Hero B 9ToM He byaeTt npobnemsl. MIMenTe aTo B BULY.



def plus_two(num: int
print(“mMel B ¢yHKumMn plus_two"
return num + 2

print(plus_two(5
# Mbl B OyHKUuM plus_two
# 7

Mbl UMeeM OYHKLMIO plus_two, KOTOpas K NepefaHHOMy apryMeHTy num TUMa int
npubaBnsieT YNCNO 2 U BO3BPALLAeT pesynbTaT. B 3TOM npumMepe NprBeAeHO NpaBUiibHOE
MCMNOJIb30BaHMe 3TOWM GYHKLMM, OHa BbI3bIBAETCA C LLENIOYNCTIEHHBIM apryMEHTOM 5.
Mporpamma paboTaeT KOPPEKTHO.

Tenepb BbI30BEM QYHKLMIO C HENPABUbHBIM TUMOM apryMeHTa:

print(plus_two("5"
# Mbl B OyHKumm plus_two
# TypeError: can only concatenate str (not "int") to str

C TOuUKM 3peHnsa NpoBepKN TUMNOB aTa NporpamMmMa HEKOPPEKTHA WU Ha CTPOKe, rae Mol
HernpaBWJiIbHbIM o6pa30M Bbl3blBaeM PyHKLMIO plus_two, Yy HAC NokKaxeTcs owmnbka B
HalleM penakKTope Koaa, TakXxe 3Ty OLIJI/I6Ky TUMNOB MOKaXeT U CTaTU4yecKunn aHanmsaTop

Koda Bpoae mypy.

Ho nHTepnpeTaTop MMEHHO 3Ty OWNGBKY He 3aMeTUT. OH He NPOBEPSAET TUMbI, YKa3aHHbIE B
type hinting. O6paTtuTe BHUMaHMe — HECMOTPS Ha TO, YTO GYHKLMS BbI3bIBAETCS ABHO C
HenpaBUbHBLIM TUMOM [aHHbIX apryMeHTa num, OHa BCE paBHO 3anyCcKaeTcs, TaK Kak
print("msl B dyHkuum plus_two™) cpabaTbiBaeT. QYHKLUA 3anycKaeTCcs N «nagaeT» yxe
TOrAa, Korga Mbl MblTaeMcs CIIOXUTb CTPOKY ''5' 1 YNCNo 2.

Python — 310 Nno-rpe>XHemy A3blK C OVHaMU4eCcKon Tunusaumen, a NnoLckKasky TUMNoB
ABNAOTCA NMEHHO 4YTO NMoacKaskaMun angd paspa60TqV|Ka, IDE n dHallin3aTopa KoAda, 3Tu
noaAcCKa3Ku rpunssaHbl yNpoCTUTb XXN3Hb pa3pa60Tq|/|Ky N CHMU3UTb KONIMYECTBO OLLINOOK B
paHTaVIMe. l/IHTeprlpeTaTop Ha NogCcKa3kun TUnoB BHUMaHNA HE o6pau.|,aeT.

UTak, noaBoasa NPoMeXXyTOUYHbINA UTOr: NOACKA3KN TUMOB 3TO OYeHb BaXXHO U BaM TOYHO
cnepyeT UX U3yuymTb U UMK MOMb30BaTbCA. A KaK NogcKaskamMum TUMOB MOJSIb30BaThbCA U
KaKne eCTb BapUaHTbl — NMoroBopmM no,u,po6Hee Jarnblue.



Muwem nporpamMmmy norogbl

NMoarortoBka

NTakK, paBanTe HannwemM KOHCONbHYHO NporpamMmy, kotopas 6ygeT nokasbiBaTb TEKYLLYIO
noroay no HawnMm KoopAanHaTaM. YTob He no IP agpecy Kak-To nblTaTbCA HETOYHO
BbIYUCIIATb MECTOMOJIOXEHNE, @ UMEHHO MO TeKYLW UM peanbHbiM GPS KoopanHaTaMm.
YTobObl NporpaMma rnokasbiBasa TemnepaTtypy 3a 60pTom, MAET N TaM AOXOb/CHEr n
BpeMs BOCXoda-3aKkasa cosiHua. 19 CbEMKM BULEO BaXKHO NMOHUMATb, BO CKOJIbKO
CerofiHa BOCXO[, UM 3aKaT COJTHU,A, YTOObI OPMEHTUPOBATLCA Ha OCBELLEHHOCTb 3a
OKHOM.

NTak, B nepByro o4vepenb, HaM Haao NOHATb, KaK NMOJIYYUTb AOCTYIM K TEKYLLUM
KoopaAnHaTaM, €CTb JIM TaKad BO3MOXHOCTb. PeweHne 6y,u,eT aona MacBook, ryrnnmm:
python mac get gps coordinates. [lepBas ccoiika roBOPUT O NporpaMmme whereami,
KOTOpad neyvartaeT TeKylmne KoopamnHaTbl B KOHCOJIb

whereami

@ @ alexeygoloburdin@AirGold:~

~ > whereami

Latitude: 55.7

Longitude: 37.5HH

Accuracy (m): 65.000000

Timestamp: 04.05.2022, 20:21:14 GMT+3

N)I



https://www.google.com/search?q=python+mac+get+gps+coordinates
https://stackoverflow.com/questions/42831672/python-get-gps-location-on-macos

OTNMYHO, TeNepb Mbl MOXEM MNOJly4YaTb HaWKM TEKYLLME KOOPAMHATLI, OTAPaBUTb UX B
Kakon-To cepBuC noroabl Yepes API, nonyynTb oTTyga Noroay n otobpasunTtb eé.

KomMaHpga paboTaeT no aHanormm ¢ whoami — Ta NOKa3bIBaET, «KTO f1», @ BOT KOMaHAa
whereami NoKasbIBaeT, «rae a»:).

[aBante HangEM Kakon-To cepBuC Norofabl. MoMCKOBbIN 3aMpoC API nporHo3 norofs
NPMBEN MeHA Ha NpoekT OpenWeather. Y HUx ecTb 6ecnnatHbii gocTyn. Ewe ecTb AHAEKC
noroga B Poccun, Gismeteo, HO TaM, HACKOJSbKO A MOHAM, ANs nonydyeHna API kntoya Hago
KyAa-ToO MMcaTb Ha NOoYTY, 418 HalWnX Lenen aTo canwkom gonro. Bocnonb3syemcs
OpenWeather.

3anpoc Ha nosiy4yeHume noroabl No NPMMEPHO MOUM KoopauHaTam:

http https://api.openweathermap.org/data/2.5/weather\?
lat\=55.7\&lon\=37.5\&appid\=7549b3fflla7b2f3cd25b56d21c83c6a\&lang\=ru\&unit
s\=metric

httpie — 3TO ygobHasa yTunuTta paboTtbl ¢ Be6-cepBmncamu, Takasa Bapmaumsa Ha Temy curl,
MOXHO yCTaHOBUTb Ha Mac OS ¢ noMoLLbio brew KoMaHgown brew install httpie. OHa
BbIBOAUT B packpalweHHoM Buge JSON, Hanpumep, 4To ya06Ho.

API kntoy, UCnonb3yoLWNNCA B 3anpoce, NonyyaeTcs cpasy nocne permcrpaymm, Ho
aKTUBUPYETCA B TeUYEHMe, MOXET BbiTb, MUHYT OECATHU.

PesynbTaT 3anpoc:

"base": "stations"
"clouds":
"all": 61

""cod": 200
""coord":
"lat": 55.7
"lon": 37.5

"dt": 1651521003

"id": 529334

"main":
"feels_like": 9.26
"grnd_level": 993
"humidity": 74
"pressure": 1013


https://home.openweathermap.org/
https://brew.sh/index_ru

"sea_level": 1013

"temp": 10.25, <!-- TemnepaTtypa B rpapycax Uenbcug ——>
"temp_max": 12.01

"temp_min": 8.55

"name": "Moscow", <!-— TBOE MeCcTO ——>

"sys':
"country": "RU"
"id": 47754
"sunrise": 1651455877, <!—— Bocxopg B Unix time ——>
"sunset": 1651511306, <!—-— 3akaT B Unix time ——>
"type": 2

"timezone": 10800
"visibility": 10000

"weather":
"description": "o6na4yHo C nposcHeHUsMM'"
"icon": "@4n"
"id": 803, <!-— Tun norofbl, CAPaBOYHUK
https://openweathermap.org/weather—-conditions#Weather—-Condition-Codes-2 ——>
"main": "Clouds"
"wind"
""deg": 180
"gust": 8.08
"speed": 2.69

Tak, OTNINYHO, Mbl YMEEM Haxo4uTb TeKyLue KoopanHaTbl U YMeeM Mo HAM MoslyyaTtb
TemMrnepartypy, CoCtodaHMe norogbl — aoXxab/cHer/obnaka, a Takxe nosyyaTb BpeMA
BOCXOAa 1 3aKaTa COJIHLa.

[aBante Hanuwem nporpamMmmy gna atoro! YTobbl 3anycKaellb eé 1 OHa Nucana Hawe
MECTOMNOSIOXEHNE U BbIBOAWMAA 3TU fAaHHble — TeMnepaTtypy, XapakTepUCcTUKy norogbl
(cHer/obnaka/TymMmaH) 1 BpeMs BOCXOfa 3aKaTa CoHLa.

HakupbiBaeM CTPYKTYpY NPUNOXeHus

NTak, NnepBoe, YTO HaJo caenaTb — NoAyMaTb, U3 Kakux CNoés 6yaeT COCTOATh Halle
npunoxeHune. bpocaTbca NucaTb KoA cpasy He Hapo. [laBaite nogymMaem, uto bygeT
[enaTtb Halla nporpamMma, BOT NPOCTO NepeyncsiuMm, He AymMasi noka o koge, dyHKLUSX,



Knaccax, 0 TOM, Kak UMEHHO Mbl ByaeM 3TO peann3oBbiBaTb, a NPOCTO NOAYMAaeM, 4YTo
6yneT genatb NporpamMma, U3 Kakux GyHKLMOHanbHbIX 610KOB OHa byAeT COCTOSATh.

NTak, Hala nporpamMma norogbl 4oMKHa:

e YMETb Nosy4yaTb TeKyLMe KOoOpAUHaTbl yCTPONCTBA

e 3anpawmBaTb Mo 3TUM KOOpAMHaTaM rge-To norogy, B HaweMm criyyae Ha
OpenWeather, HO NoTeHUKWanbHO 6b1N0 6bl 340POBO, ecnu 6bl Bbina BOZMOXHOCTb
NOTOM NOALENNTb U KaKOMN-TO APYron CepBUC, ecnv NoHagobutcs

e pesynbTaTbl PaboTbl TOro NOrogHOro cepBmuca Hago pacrnapcuTb, TO eCTb
pasobpaTb, YTOObI BbIAEPHYTb OTTYAA HYXXHblE HaM [aHHble

e U, HAKOHeL,, HalW aHHble HaJo 0TobpasnTb B TEPMUHAneE.

Mony4daetcs, 4 6noKa TYT eCTb, MPUYEM BTOPON U TPETUN QYHKLMN Mbl MOXEM
06beguHUTb B O4NH BEPXHEYPOBHEBBIN CMOW MOSIyYeHUs NOoroAbl U3 BHELLHEro cepeuca.
MToro Mbl nMeem cnegyroLine cnouv paboTbl MPUNOXeEHUS:

1. Cnown, 3anyckaroLwnn npuioXXeHne n CBA3bIBAKOLW NN OCTasibHble CNOn
2. [Nlony4yeHne TekyLwmx koopanHat

3. MNony4yeHne no koopanHaTam norogbl

4. lMeyatb noroapl

OTnnYHO.

Co30aéM AMPEeKTOPMIO U HaKMabIBaeM Tyda Cliom Hallero npunoxexus. Cpasy cosgaém
CTPYKTYpPY. Y Hac ecTb 4 Cnosi Hallero NpuIoXeHus, Co3aaamM nog H1X cpasy Python
MOAYNN, YTOGbI TOrMKa KaXKAoro cros nexana cpasy B HUX.

e weather — BXO4HasA TOYKa MPUIOXEHUS, CAeNaeM €€ UCMONMHUMbIM darnnom 6e3
pacwnpeHns . py, 4ToBbl MOXHO ObISIO 3anyckaTb e€ 6e3 ykasaHusa UHTepnpeTaTopa

e gps_coordinates.py — nony4yeHune Tekywmx GPS koopgmHat HoyTOyKa

e weather_api_service.py — paboTa C BHELLHUM CEPBUCOM MPOrHo3a noroapl

e weather_formatter.py — ¢opmMaTMpoBaHME Norogbl, TO eCTb «COOpPKa» CTPOKN C
AaHHbIMW noroabl (HanpuMep, ANS NocneayroLen neyaTn aTom CTPOKK B TepMUHane)

CospaéM gMpekTopuo ANa NpoeKTa, B MOEM Cllydae weather—-yt, Nepexoaum B HEE U
Cco30aéM B Hel nycTon pann weather, gobasnsem aTomy danny npasa Ha BbIMOSIHEHNE C
NMOMOLLbIO chmod, U 3aTEM OTKPbIBaeM aTOT ¢ann B pefakTope Kofa, B MOEM Cllyyae B

nvim:



mkdir weather-yt && cd
true > weather

chmod +x weather

nvim weather

3apjanunm s3arnyLwky B ¢anne weather:

#!/usr/bin/env python3.10
print("Hello world"

MNepBasa CTpOKa HasblBaeTCA LWebaHr, Npu NOMOLLKM Yero 6yaeTt 3anyckaTbCA TeKyLWnin
¢dann. B Hawem cnyyae ¢ann 6ygeT 3anyckaTbCA C MOMOLLLLIO MHTeprpeTaTopa
python3.10. Ybegutechb, UTO y BaC eCTb TaKOW MHTepNpeTaTop B CUCTEME, YTO NyTb K HEMY
nobaBneH B nepeMeHHyo OKpPY>XXeHUs PATH, ybegutech, 4To python3.10 yCrewHo
3anyckaeTtcs. Mbl 6ygemM ncrnonb3oBaTb 34eCb BO3MOXXHOCTU aKTyallbHOW Ha CerogHs
Bepcum Python — 3.10. lMpoBepuM paboTy NpuUIoXeHus:

./weather

OT1nunyHo! Touka Bxoda B NPUIIOXEHME roToBa. Tenepb caenaemM, 4Tobbl OHa 3anyckasnacbh
OTKyda YyrogHo U3 CUCTEMbI, MPOKUHYB CUMJIMHK (APNbIK) HAa 3TOT UCNOSIHUMbIN dann B
/usr/local/bin/:

sudo ln -s pwd) /weather /usr/local/bin/

OTNMYHO, Tenepb Mbl MOXEM Yy3HaBaTb NMNOroAy (3anyckatb weather) ns no6on
OVPEKTOPUN B CUCTEME.

Cospaém ocTarnbHble MOLYNU NPUNOXEHUSA:
true > gps_coordinates.py
true > weather_api_service.py

true > weather_formatter.py
1s -1

NTakK, y Hac eCTb CTPYKTYpa NPUIOXEHNA, HAYMHAEM HakuabiBaTb QYHKLMOHAI.


https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D0%B1%D0%B0%D0%BD%D0%B3_(Unix)

NMuweM KapKac NpuUIoXeHUs

NTaK, HaknabiBaTb QYHKLMNOHAN MOXHO Mo-pasHoMYy. ECTb MHOXXeCTBO NOAX0L40B.
Hanpumep, ectb TDD, Test Driven Development, cornacHo KOTOPOMY Haf0 cHavana
HanMcaTb MHOMO-MHOIo TECTOB, OHM BCe CHayasa nagaroT ¢ owmnbkamMu, a NoToM MpPocTo
NOCTENEHHO Mbl MULLEM KO, KOTOPbIN 3aCTaBNAET 3TU TeCTbl NOCTENEHHO paboTaTb.

Mbl no TDD cenyac He NorngEM 1 TeCcTbl NUcaTb He ByaeM, HO B LLeJIOM MOXEeTe UMETb B
ronose Takom noaxon. Mbl HQYHEM MOCTENEHHO C peanunsaymn, Aymasa Kaxxgbin pas, B
KaKOM cfioe OJ/IKHa fexaTb peannsyemMas cenyac GyHKLMA Um Knacc.

dann weather:

#!/usr/bin/env python3.10

from coordinates import get_coordinates

from weather_api_service import get_weather
from weather_formatter import format_weather

def main
coordinates = get_coordinates
weather = get_weather(coordinates
print(format_weather(weather

if __name__ == "__main__
main

To ecTb ¢aKTMLIeCKaFI peannsauna nornkm 6y,£1,eT MHKancynmpoBaHa, TO €CTb 3aKJ/Iro4eHa B
oTaenbHble Python Moaynu gps_coordinates, weather_api_service W weather_formatter, a
MOAYNb weather 6yAeT NPOCTO TOUKON BXOAa B MPUOXEHWE, 3aMyCKatoLLen Noruky.

ObpaTnTe BHMMaHME — Npu TakoM Nogxoae y Hac ns3HadanbHO He MOoNy4YnTCa cuTyauuu,
YTO BCHA JIOMMKa HanncaHa B 0gHON Kalle, Hanpumep, BoobLe 6e3 GyHKLUUA UK B O4HON
OJINHHOW KUNOMeTpoBOM GYHKLMN. Mbl nogyManmn o COoAX HaLero npunoXeHus, ans
Kax4oro cnos cosganu otgefnibHoe MecTo, B HaweM criyyae Python mogyrb, HO
BNOCNeACTBMN MOXHO pacwmputb 0o Python nakeTta, u Tenepb bygem cosgasaTb
GYHKLUWM, B KOTOPbIe NAXeT BU3Hec-nornka Hawero npunoXeHus.



dann gps_coordinates.py:

def get_gps_coordinates
"""Returns current coordinates using MacBook GPS"""
pass

N BOT TyT 6b1510 Bbl HENNOXO NOAYMATb, Kakon dopmMaT faHHbIX BEPHET 3Ta YyLecHas
¢yHKUMA. OHa 04eBUAHO A0JIKHA BEPHYTb KOOPAUHATLI. KoopanHaThbl 3TO WMpoTa
[0NroTa, TO ecTb ABa uncna. Kakme eCTb BapuaHTbI?

Cambl npocTon BapmaHT — nNpocTo tuple ¢ asyms float uucnamu:

def get_gps_coordinates —> tuple[float, float
"""Returns current coordinates using MacBook GPS"""
pass

Tak, XopoLwo... A LUMPOTa 3TO HYNEBOW 3NEMEHT KOPTEXA, a 40/IroTa 3TO NEPBbIA 31IEMEHT,
Aa? Nnu Hao6opoT? HacKoNbKO XOPOLLO, YTO NPUXOAMTCS A0AYMbIBATb UKW YNTATb
BHYTPEHHMUIA KO, QYHKL MK, YTOBbI MOHATH, YTO OHa BO3BPaLLaeT? B 3TOM HET HUYero
xopouwero. Hago siBHbIM 06pa3oM NponncaTb TUM, YTOObI Pa3HOUTEHWIA He BbINO U BCe
TUMbl GBIV MOHATHBI MO CUTHATYpPe GYHKLMW.

NamedTuple — uMeHOBaHHbI KOPTEX

MO>HO BOCMNO/Ib30BaTbCA MMEHOBAHHbIM KopTeXeM NamedTuple. B Python ecTb
NMEHOBaHHbIe KOPTEXW B COCTaBe nakeTa collections M B cocTaBe typing. YTo6bl MOXHO
6bI10 YKa3aTb NOIIM KOpTeXa TUMbl Mbl, KOHEYHO, BOCMOb3yeMCH MMMOPTOM U3 typing:

from typing import NamedTuple

class Coordinates(NamedTuple
latitude: float
longitude: float

def get_gps_coordinates —> Coordinates
"""Returns current coordinates using MacBook GPS"""
return Coordinates(10, 20

MiIMeHOBaHHble KOPTEXUN — TaKne XXe KOPTeXN, Kak n 0bblYHbIE tuple, HO KaXAablIn
ANIEMEHT KOpPTEXa NMEET UMA, NO KOTOPOMY Mbl MOXEM K HEMY o6pau.|,aTbc;|.



Ob6pallaTtbCs MO MMEHM Beib NPOLLLEe, YeM MO MHAEKCY. MHAEeKC @ HaM Mano YTO FOBOPUT O
[aHHbIX, KOTOPble NexaT B 3TOM UHAEKCE, a UMSA longitude NPAMO FOBOPUT HaM, YTO TyT
XPaHUTCs reorpaduyeckasn gonroTa.

Terlepb Nnosib30BaTbCA KOOOM rpoLlie n pa3HOL-ITeHI/II7I HUKaKUNX HeT:

coordinates = get_gps_coordinates
print(f"liuporta:", coordinates.latitude) # leyatb WUPOTHI
print(f"Jonrota:", coordinates.longitudeRRR) # IDE nopcBeTuT owumbKy onevaTku

B penakTope Koga cpabaTtbiBaeT aBTOKOMNAUT (autocomplete), To eCTb aBTOAOMONHEHNE
KoJa. Mbl HauMHaeM HabupaTb coordinates. lat U peAakTop NoAcKasbiBaeT HaM, YTO
3[1€Cb [0/IKHO 6bITb latitude, MOXHO MPOCTO BbIGpaTh TO, YTO NOACKa3bIBAET PeaakTop U
YCKOPUTb Habop TeKCTa, 3a04HO YCTPaHWB LaHC BO3HUKHOBEHMA ONeYaTok:

coordinates = get_gps_coordinates()
print (f"llupota:", coordinates.lat]

latitude Variable

A eLLg, ecnu rno Kakon-To NnPNYNHE ornevaTkun BCE XK€ BO3HUKNN, TO penakTop noacBeTnT
HaM MeCTa C TaKnuMun I'IpO6J'IeMaMVIZ

coordinates = get_gps_coordinates()

print(f"lupoTa:", coordinates.longitudeRRR)

[Mpy 9TOM TaKoON UMEHOBaHHbIV KOPTEX NO-NpeXXHeMy ABMAETCA KOPTEXEM, TO eCTb UM
MO>HO MOSIb30BaTbCA N Tak, C pacnakoBKOW:

latitude, longitude = get_gps_coordinates

A Tak>e, KaK 1 B cllyyae C 06blYHbIM KOPTEXEM, HENb3s U3MEHSTb 3HaYEHNS 3N1EMEHTOB
KopTexa:

coordinates = get_gps_coordinates
coordinates. latitude = 10 # IDE nogceBeTuT owubky TyT



O6bIyHbIN cnoBapb dict

BTOpbIM BapMaHTOM CTPYKTYpPbl, KOTOPOM TYT MOXHO BOCMOJIb30BaTbCsi — 3TO C/I0BApb,
MPOCTO O6bIYHbIN dict:

# CoBceM nnoxo! YT1o 3a dict, 4TO BHYTpPU B HEM?
def get_gps_coordinates —> dict
return {"longitude": 10, "latitude": 20

# Tak nydwe, XoTsa Obl NMPOMMCaHbl TWUMbl OIS KAKYEN U 3HAYEHUN
def get_gps_coordinates —> dict[str, float
return {"longitude": 10, "latitude": 20

coords = get_gps_coordinates
print(coords["longitude" # IDE He nokaxeT onevyatky B longitude’

Kak BugHo, npu BBOAE KNtoya cnoesaps longitude IDE HaM He noackasbiBaeT v HeT
HUKaKOWM NPOBEPKM Ha orneyaTku. Ecnm Mbl ornevaTtaemcs B KNtoYe CrioBaps, TO aTa owmnbka
MOXET AOMNTU 00 paHTanMa 1 yXXe B paHTarMe ynageT owmnbka KeyError. Xo4yeTcs, YTobbI
IDE u cTaTnyecknin aHanmsaTop Koga Bpoge mypy, O KOTOPOM MOroBopuM nosgHee,
nomMorasnu Ham, a YTobbl OHM HaM NOMOranu, Hago YETKO NPONUCHIBATb TUMbI AAHHbIX U
dict 9TO He TO, YTO HaM Hy>HO.

Cnosapb c Literal kniouamm

Mnoc B oNMCaHHOM BbilLE ClIOBape KIKOUYOM ABMNAETCA CTPOKa, NonyvyaeTca — nobas
CTpoKa? Ho HeT, B peaslbHOCTU He Nobas, a TONbKO OfHa U3 ABYX CTPOK — longitude MK
latitude. 3TO MOXHO OTpa3uTb B type hinting ¢ nomMolbo Literal:

from typing import Literal

def get_gps_coordinates —> dict[Literal["longitude"] | Literal["latitude"
float
return {"longitude": 10, "latitude": 20

print

get_gps_coordinates|[" longitude"

print
get_gps_coordinates["longitudeRRR"] # Tyt IDE nokaxeT owunbky!



Literal NO3BOMIAET YKa3aTb He NPOCTO KaKoMN-TO TUMN BpoLe str, a NO3BOMIAET yKasaTb
KOHKPETHOE 3Ha4YeHne 3Toro Tura. B naHHOM cny4yae y Hac K/Ko4YOM MOXeT ObITb NM60O
CTpOKa CO 3HayeHuem "longitude”, nnéo CTpOKa CO 3HayeHunem "latitude".

BoT aTa BepTuKanbHasa yepTa ob6osHavaeT U, To eCTb Unm TUN cnesa OT YepThbl, UK TUN
crnpaBa OT 4YepTbl. ATO cuHTakcuc Python 3.10, B npeabiaywmx sepcuax Python Hy>HO
6b1/10 UMNOPTUPOBATL U3 typing CrieymanbHbIn TUMN Union, KOTOPbIN Aenan To Xe caMoe.
Ceiyac MOXKHO NPOCTO MOJIb30BaTbCA BEPTUKANIbHOW YepTon ANA Toro, 4Tobbl 3a4aThb
HeCKOJIbKO BO3MOXHbIX TUNOB A1A NePEMEHHOMN.

KcTaTtw, literally — no-pyccku o3HavaeT «byKBasibHO». TO eCTb, KOraa Ham Hago
ByKBasibHO 3af,aTb KOHKPETHbIE 3HAYEHNA B TUMNE, Mbl MOXEM 3TO cAenaTb Npy NoOMoLLm
Tuna Literal.

B uenom B TakoM popmaTte NCNOoNb30BaTb CNOBapb 34eCb MOXHO, HO MHe 60oblle
HPaBUTCS BapMaHT C UMEHOBAHHbIM KOPTEXEM U3 3TUX ABYX BaPUaHTOB.

TypedDict

EcTb ele cneunanbHbI TUNU3UPOBAHHbLIN dict. ECnn noyemMy-To XxoyeTca UMeTb AOCTYN K
AaHHbIM MMEHHO KaK K C/I0Bapto, a He Kak K Knaccy (To ecTb nucaTb
coordinates["latitude"] BMECTO coordinates. latitude), TO MOXHO BOCMNO/Ib30BaTbCH
TUMN3UPOBAHHbBIM CITOBApPEM:

from typing import TypedDict

class Coordinates(TypedDict
longitude: float
latitude: float

¢ = Coordinates(longitude=10, latitude=20
print(c["longitude" # PaboTaer aBTopmonosnHeHue B IDE
print(c["longitudeRRR" # IDE nokaxeT owunbky

A1 Ha NpPaKTUKe He BMXY OONbLLIOro CMbIC/a NOMb30BaTbCst UMEHHO TUMU3NPOBAHHbLIM
C/I0BapéM, HO B LLeJIOM MOXHO HalTK Kaknme-To CLeHapum Ans ero UCcrnosib3oBaHus.
Hanpumep, y>ke ecTb MHOIo Koga, KOTOpPbI UCMOMb3YET Hally CTPYKTYPY Kak cnoBapb, HO
Mbl XOTMM 006aBUTb B 3Ty CTPYKTYPY TUNM3aLMO 1 NPU 3TOM HE NepenunucbiBaTb Kog,
KOTOPbIN Y>€E UCMONb3YEeT 3Ty CTPYKTYpPY. B TaKOM cLieHapun Kak pa3 UMEET CMbICH
BOCMO/Ib30BaTbCA TypedDict.



A Korga Mbl MULIEeM HOBbIW KOL, TO UMEeHOBaHHble KOPTEXW U AaTaknaccbl 3TO Hanbonee
4acCTO MUCIOJ1b3yeMble BapuaHThbl. O paTaknaccax Mbl Kak pa3s cenyac n norosopum!

Dataclass

Eweé oanH BapuaHT 3agaHns CTPYKTYypbl — dataclass:

from dataclasses import dataclass

class Coordinates
longitude: float
latitude: float

def get_gps_coordinates —> Coordinates
return Coordinates (10, 20

9TO 0ObIYHbIN KNacc, 3TO HE MMEHOBAaHHbIN KOPTEX, pacnakoBblBaTb €ro Kak KOpTeX yXxe
Henb3A, N TakXe OH He BefeT cebs Kak KOPTeX C TOUKN 3peHnNs UBMEHEHNA KaXXg0ro
afleMeHTa. 3To 0ObIYHbIN KJlacc.

C HuM paboTaroT npoBepku B IDE, aBTOQOMNONHEHNA — 3TO, MOXanyn, camas 4yacTto
ncrnonb3yemas CTPyKTypa 415 Takux 3agau:

print(get_gps_coordinates latitude) # AstopononHeHue IDE pns atpubyrta
print(get_gps_coordinates latitudeRRR) # IDE nmopcBeTUT onevyaTky

Korpga ncnonb3oBaTtb NamedTuple, KOrga dataclass? Kak Mbl TOMMEM 4y Tb NO3Xe,
CLEeHapuin MMeHOBaHHbIX KOPTEXEN — 3TO CLLeHapuin pacnakoBku. Korga Ham HY>KHO
NCMoNb3oBaTb CTPYKTYPY UMEHHO KaK KOPTEX, Torga CToUT 3afaTb €€ Kak NamedTuple. B
OCTalNbHbIX CLLeHapUsx MMeeT CMbICN NpeanoYecTb dataclass.

[laBanTe cpaBHUM KOMMYECTBO NaMATU, KOTOPOE 3aHUMaET B ornepaTnBKe MMEHOBAaHHbIN
KOpTeX M paTtaknacc. [Jnsa 1oro, 4tobbl y3HaTb, CKOJIbKO NaMATU 3aHMMaET NepeMeHHas,
BoCnonb3yemcs 6ubnuotekom Pympler.


https://pympler.readthedocs.io/en/latest/

from dataclasses import dataclass
from typing import NamedTuple

from pympler import asizeof

class CoordinatesDT
longitude: float
latitude: float

class CoordinatesNT(NamedTuple
longitude: float
latitude: float

coordinates_dt
coordinates_nt

CoordinatesDT(longitude=10.0, latitude=20.0
CoordinatesNT(longitude=10.0, latitude=20.0

print("dataclass", asizeof.asized(coordinates_dt).size) # 328 bytes
print(“"namedtuple:", asizeof.asized(coordinates_nt).size) # 104 bytes

To ecTb, KaK BUANM, UMEHOBaHHbIN KOPTEX 3aHUMaeT 3HAaUYUTEIbHO MEHbLLE NaMATU B
onepaTuBKe, YeM dataclass, B JaHHOM NpuMepe B 3 pasa. ATO MOHATHO, TO Kak Mo CBOEW
CyTW 3TO 6onee NpocTan CTPYKTYpa AaHHbIX, €€ Hefb3s MEHATb M MOTOMY UMEHOBAaHHbI
KOPTEX MOXHO 3ODEKTUBHO XPaHUTb B NaMATH.

B TO e BpeMs, ec/iu Mbl UCMoSIb3yeM dataclass NPOCTO Kak GUKCUPOBAHHYHO CTPYKTYPY
ANA XpaHEeHNs HeM3MeHsieMbIX AaHHbIX, TO MOXHO caenaTb 1 ero 6onee apHeKTUBHbIM:

from dataclasses import dataclass
from pympler import asizeof

slots=True, frozen=True
class CoordinatesDT2
longitude: float
latitude: float

coordinates_dt2 = CoordinatesDT2(longitude=10.0, latitude=20.0
print("dataclass with frozen and slots:"
asizeof.asized(coordinates_dt2).size

# dataclass with frozen and slots: 96 bytes



Ob6paTn BHMMaHWe — Takas CTPYKTYpa HEM3MEHHAa, KaK 1 KopTex (bnarogapa ¢nary
frozen=True), TO €CTb He NONYYUTCA NOCNe onpeneneHnsa aKsemnnapa Knacca NU3MeHuTb
ero atpubyTbl. ®nar slots=True aBTOMaTn4yeckn gobasnseT _ slots__ HaweMmy
faTaknaccy (bonee 6bICTPLIN AOCTYN K aTpmbyTaM n 6onee adpPpeKTUBHOE XpaHeHne B
namsaTn).

Taknm o6pa30M, KakK Mbl BUANM MO HalleMy TECTY, NO NaMATN Takomn dataclass
noslydaeTca gaxe a¢peKkTnBHeE KOpTeXa. KOpTe)K MO>XXHO MUCMNOJIb30BaTb, €CJ/IN BaM
Ba>XHO NCMOJIb30BaTb €ro C paCI'IaKOBKOVI, HanpunmMmep, Taknm o6pa30M:

latitude, longitude = coordinates_nt

9k3emnnsAp gaTaknacca, 04eBUAHO, C PacrakoBKOWM paboTaTb He ByAEeT, Tak Kak 3TO He
KOpTEeX.

Alias gpna Tuna

[Mocne Hawero OTCTYMJIEHUA O CTPYKTYpPaxX Npoao/>KUM HaKnAbiBaTb KapKacC NPUJIo>XXeHnA.

B gps_coordinates.py OCTaBUM CTPYKTYpY dataclass C napameTpamm slots U frozen,
NOTOMY YTO HE NpefycMaTpuBaeTCa USMEHEHNE KOOPANHAT, KOTopble BEPHET HaMm GPS
0ATUYMK Ha HOYTOYyKe.

from dataclasses import dataclass

slots=True, frozen=True
class Coordinates
longitude: float
latitude: float

def get_coordinates() —> Coordinates

return Coordinates(longitude=10, latitude=20

BosBpallaemMmoe 3HauyeHne BCTaBUIIM NOKa, MNPOCTO YTOObI HE pyranncb NPOBEPKU B
pefakTtope. NoToM HanuweMm peanusaunto, KoTopasa 3arnpoCcuUT KOOPANHATbI Y KOMaHAbl
whereami, pacnapcuT eé pesynbTaTbl U BEPHET Kak pe3ynbTaT PyHKLUUU get_coordinates.

CocTaBUM weather_api_service.py:



from coordinates import Coordinate

def get_weather(coordinates: Coordinate
"""Requests weather in OpenWeather API and returns it"""
pass

Tak, kakon Tun y norodbl 6yaeTt Bo3spawatbca? TyT rnaBHoe HE CMOTPETb Ha dopmaTt
OaHHbIX B APl cepBuce, NnOTOMy 4TO cepBUC N GopMaT AaHHbIX B HEM BTOPUYHbI,
nepBUYHbI HaWwW NoTpebHoCTN. Kakne fAaHHble HaM HY>XXHbI? HaM Hy>XKHa TemMnepaTtypa 3a
60pTOM, Halle MecTo, 0bLLas XxapakTepuUCTnKa Norogbl — ACHO/HEACHO/CHEer/goXab 1 T,
a TaKXe MHe JIMYHO eLLE MHTEPECHO, BO CKOJIbKO CEerofiHA BOCX0[, COJIHLLA W 3aKaT COoJsTHLa.
BoOT 3Tn gaHHble HaM Hy>XHbI, WX NYCTb QYHKLUMA get_weather U BO3BpaLLaeT. B kakom
dopmate?

Tak, Hy gaBanTe gymaTb. [1pocTo tuple? TOYHO HeET. BoobLwe eCTb MHEHUE, YTO €C/N Mbl
XOTMM UCMONb30BaThb tuple, TO CTOUT NCNOSb30BATb NamedTuple, NOTOMY YTO B HEM AABHO
OaHHble 6yayT HasBaHbl. [103TOMY BO3MOXHO NamedTup le.

MpocTo dict? TOYHO HeT. He bygeT HopMarsbHbIX NpoBepok B IDE u ctatnyeckom
aHanusaTtope, He byaeT NOACKasokK, U YnTaTesnto Kofga HEMOHATHO, YTO TaM BHYTpU
cnosaps. TypedDict? Jlydwe, HO MHe HpPaBUTCA AOCTaBaTb AaHHble Kak aTpubyTbl Knacca,
a He KakK Kntoum cnoBaps. [oatomy TypedDict TOXe He 6yaem b6paTb.

MoxeT dataclass? MOXHO.

NToro NamedTuple nnu dataclass? Oba BapmaHTa OK, MOXHO BblOpaTb /10601 BapuaHT, A,
noxxanymn, TyT Bblbepy dataclass C MapaMeTpamMu frozen M slots MPOCTO NOTOMY YTO
pacnakoBbIiBaTb CTPYKTYPY KaK KOPTEX HaM He3a4yeM, a No NaMAaTn dataclass C TaKUMU
napameTpamu gaxe apdpekTUBHeE KopTexa.



from dataclasses import dataclass
from datetime import datetime

from coordinates import Coordinate
Celsius = int

slots=True, frozen=True
class Weather
temperature: Celsius
weather_type: str # logoymMaeM, KakK XpaHWTb OMUWCaHWE MOronpl
sunrise: datetime
sunset: datetime
city: str

def get_weather(coordinates: Coordinate
"""Requests weather in OpenWeather API and returns it"""
pass

Ob6patnTe BHMMaHME, KakK A 060LWENCcsa ¢ TeMnepaTypon. MoXHO 6bI10 nponucaTb TN
HanNpPsMYyo int, HO A caenan alias, To eCTb NCEBAOHUM, A1 int C Ha3BaHWEM Celsius U
Tenepb NOHATHO, YTO Y Hac TemnepaTypa TyT 6yaeT UMeHHO B rpagycax Llenbcus, a He
dapeHrenta nnn KenbeuHa.

Takxxe, ecnv Kakasa-To QyHKLMS OyaeT NpUHUMAaTb Ha BXO4, UK BO3BpaLlaTh
TemnepaTypy, TO Mbl TOXe YKaxeM A8 TeMnepaTypbl TaM KOHKPETHbIN TN Celsius, a He
O6LWKMA HEMOHATHbLIN int.

Enum

[anblue, kak 6bITb C NoneM weather_type? Y10 3a cTpoka TaM byaeTt? XoyeTcs, 4Tobbl Tam
Bblna He NpocTo fbas CTPoka, a CTPOro OAMH U3 3apaHee 3afaHHbIX BapnaHToOB. TyT Mbl
ByoemM XpaHUTb ONMcaHme norogbl — AAICHO, TYMaHHO, JOXAMBO U TN. [1NA aTuxX uenen
CyWecTBYeT CTPYKTypa Enum. E€ HasBaHMe NPOUCXOAUT OT cnoBa Enumeration,
nepeyuncneHne. Korga Ham HY>KHO NepedYncnnTb Kakme-To 3apaHee 3afaHHble BapuaHThbl
3Ha4YeHun, To Enum 9TO Ta caMas CTPYKTYypa, KOTopasa HaM Hy>XHa.

[aBanTe cos3gagnm CTPYKTYpY TUMOB Norofbl, OTHacnefoBaB €€ OT Enum U 3aMofIHMB
BCEMW BO3MOXHbIMW TUNaAMW MOroAbl, KOTOPble Mbl BO3bMEM U3 CPaBOYHMKA C
OpenWeather:


https://openweathermap.org/weather-conditions#Weather-Condition-Codes-2

from datetime import datetime
from enum import Enum

class WeatherType(Enum
THUNDERSTORM = "l'poza"
DRIZZLE = "W3Mopocb"
RAIN = "[oxpb"

SNOW = "CHer"
CLEAR = "fAcHo"
FOG = "Tyman"

CLOUDS = "06nayHo"

slots=True, frozen=True
class Weather
temperature: Celsius
weather_type: WeatherType
sunrise: datetime
sunset: datetime
city: str

Ka) bl KOHKPETHbIV TWUM Norofbl onucbiBaeTcA Yepes aTpubyT WeatherType:

print(WeatherType.CLEAR) # WeatherType.CLEAR
print(WeatherType.CLEAR.value) # fcHo
print(WeatherType.CLEAR.name) # CLEAR

B 4éM ¢umLwka Enum? 3a4yemM HacnegoBaTb Hall Kracc OT Enum, MoYeMmy Obl MPOCTO He
chenaTtb Knacc ¢ Takumu Xxe atpmbyTtamm knacca? [JonycTuMm, y Hac ecTb QyHKLUUA
print_weather_type, KOTOpasa neyataeT NOroay:

from enum import Enum

class WeatherType(Enum
THUNDERSTORM = "l'poza"
DRIZZLE = "W3mopocb"
RAIN = "[oxpb"

SNOW = "CHer"
CLEAR = "AcHo"
FOG = "Tyman"

CLOUDS = "06nayHo"

def print_weather_type(weather_type: WeatherType) —> None
print(weather_type.value



print_weather_type(WeatherType.CLOUDS) # 06Gna4xo

Kak Buante, TN gNnsa apryMmeHTa yHKUUM weather_type yKasaH Kak WeatherType. A
nepenaém Tyaa Mbl He 3K3eMnnap WeatherType, a WeatherType. CLOUDS, NP 9TOM Halu
«npoBepATop» kKoga B IDE He pyraeTcs, eMy BCE HpaBuTcs. [1eno B TOM, YTo:

print
isinstance(WeatherType.CLOUDS, WeatherType
# True

To ecTb WeatherType.CLOUDS ABMSAETCSH 3K3EeMMIAPOM CaMoro Tuna wWeatherType, N 9TO
Mno3BoAeT HaM TakKnM o6pa30M MCMNOJIb30BaTb 3TOT KJ1aCC B NOACKa3Ke TUIMOB. B
OYHKLMIO print_weather_type MOXHO rnepefatb TO/bKO TO, YTO ABHbIM 06pa3om
nepeyncneHo B Enum CTPYKTYype WeatherType N HUYEro 6onbLue.

Ecnu Mmbl y6epéM HacnepoBaHue oT Enum, TO IDE cpasy CkaXeT HaM O HECOOTBETCTBUU
TUNOB:

from enum import Enum

class WeatherType: # Y6panu HacnepoBaHue oT Enum
THUNDERSTORM = "l'po3a"
DRIZZLE = "WN3Mopocb"
RAIN = "[oxpb"

SNOW = "CHer"
CLEAR = "fcHo"
FOG = "TymaHn"

CLOUDS = "06nayHo"

def print_weather_type(weather_type: WeatherType) —> None
print(weather_type) # BmecTto weather_type.value

print_weather_type(WeatherType.CLOUDS) # IDE nopceeTuT owMbKYy TUMOB
30ecb WeatherType.CLOUDS — 3TO obblvyHan CTpPOKa CO 3Ha4yeHuem "06nayHo", TUN str, a He

WeatherType. TUN str 1 TUN WeatherType — pa3sHble, NoaToMy IDE onpegennt n nogcesetut
9Ty OWMBKY HECOOTBETCTBUA TUMOB.

B aToM ocobeHHOCTb Enum. Lienb aTon CTPYKTYPbl — 3adaBaTb nepeyncyieHmne BoO3MOXXHbIX
BapWaHTOB 3Ha4YeHUN.



ELLé no Enum MOXHO UTEPUPOBATbLCSA B LIUKIE, YTO MHOTAA MOXET BbiTb yA06HO:

for weather_type in WeatherType
print(weather_type.name, weather_type.value

N, KOHEYHO, Enum CTPYKTYPY MOXHO pasbmpaTb C MOMOLLbIO HOBbIX BO3MOXHOCTen Python
— Pattern Matching:

def what_should_i_do(weather_type: WeatherType) —> None
match weather_type

case WeatherType.THUNDERSTORM | WeatherType.RAIN
print("Yd, nyywe cugn poma"

case WeatherType.CLEAR
print("0, oTnuMyHasa noropgka"

case _
print("Hy Tak, BbXOOWTb MOXHO"

what_should_i_do(WeatherType.CLOUDS) # Hy Tak, BbIXOLUTbL MOXHO

Ho HaM 34eCb 9TO NoKa He HY>XXHO.

Tak>ke 4acTo nosie3HbiM GbiBaeT OTHACNef0BaTb K/1acc nepeyncneHms ot Enum 1 OT str.
Torga 3HauyeHne MOXHO UCMOoMb30BaTb Kak CTPOKY 6e3 06palleHuns K . value aTpUbyTy:

# HacnepoBaHue o1 str m Enum

class WeatherTypeStrEnum(str, Enum
FOG = "Tyman"
CLOUDS = "06nayHo"

# BapuaHT 6e3 HacnepoBaHua oT str
class WeatherTypeEnum(Enum

FOG = "TymaHn"

CLOUDS = "06nayHo"

print(WeatherTypeStrEnum.CLOUDS. upper # OBJIAYHO
print(WeatherTypeEnum.CLOUDS. upper # AttributeError
print(WeatherTypeEnum.CLOUDS.value.upper # OBJIAYHO

print(WeatherTypeStrEnum.CLOUDS == "06na4Ho" # True
print(WeatherTypeEnum.CLOUDS == "06na4Ho" # False
print(WeatherTypeEnum.CLOUDS.value == "06na4yHo") # True

print(f"lMoropa: {WeatherTypeStrEnum.CLOUDS " # MNoropa: 06nayHo


https://www.youtube.com/watch?v=0kyy_zKO86U&t=255s

print(f"lMoropa: {WeatherTypeEnum.CLOUDS " # Moropa: WeatherTypeEnum.CLOUDS
print(f"Moropa: {WeatherTypeEnum.CLOUDS.value;" # MNoroga: 06mayHo

Mpy 3TOM TUN WeatherTypeStrEnum U str — 3TO BCE e pasHble Tunbl. ECnn aprymeHT
GYHKUMWN oxXmaaeT WeatherTypeStrEnum, TO NepeaaTb Tyaa str He nonyymTca. Tunusauyus
paboTaeT Kak Hafo:

def make_something_great_with_weather(weather: WeatherTypeStrEnum pass

smth("Tyman" # He nponpét npoBepKy TMNOB
smth(WeatherTypeStrEnum.FOG) # Ok, BCE B nopsapke

Kakue ele BapuaHTbl 418 UCMofib3oBaHMs Enum MoXHO npugymaTb? Hanpumep,
nepe4vncneHmne nosoB, My>XCKOWN/>XeHCKMI. [NepedncneHne cTaTycoB 3anpocoB, OTBETOB,
KaKux-To onepauuin. NMepeyncneHne CTaTyCoB 3aKa3oB, HanpuMep, ecnn aTu CTaTycCbl
3alNTbl B NPUNOXEHNK, a He BepyTcAa U3 cnpaBodHMKa B. MNepeuncneHne gHen Hepenu
(NoHepenbHUK, BTOPHUK N TA).

NTaK, NoNHbIN Ko4 weather_api_service.py Ha TEKYLLNUA MOMEHT:



from datetime import datetime
from dataclasses import dataclass
from enum import Enum

from coordinates import Coordinate

Celsius = float

class WeatherType(str, Enum
THUNDERSTORM = "l'poza"

DRIZZLE = "W3mopocb"
RAIN = "[oxpb"

SNOW = "CHer"
CLEAR = "HAcH0"
FOG = "Tyman"

CLOUDS = "06nayHo"

slots=True, frozen=True
class Weather
temperature: Celsius
weather_type: WeatherType
sunrise: datetime
sunset: datetime
city: str

def get_weather(coordinates: Coordinate) —> Weather

"""Requests weather in OpenWeather API and returns it"""
return Weather
temperature=20
weather_type=WeatherType.CLEAR
sunrise=datetime. fromisoformat('2022-05-04 04:00:00"
sunset=datetime. fromisoformat('2022-05-04 20:25:00"
city="Moscow"

ObpaTnTe BHMMaHUE, Kak BCE YETeHbKo! Mbl YuTaeM onncaHme GyHKUUKM get_weather ny
Hac He MOXeT BbITb HEMOHMMaHUI, YTO 3Ta GYHKLMA NPUHMMAET Ha BXOA U B KaKOM
dopmarte, a TakXXe YTO OHa BO3BpaLLaeT Ha BbIXO W ONATb Xe B KakoM ¢opmarte. Ecnu B
oynywem Mol bygem paboTtaTb He ¢ OpenWeather API, a ¢ KakKUM-TO gpyrum cepBnucom
noroAbl, TO Mbl MPOCTO 3aMEHUM C/10M OBLLEHUSA C 3TUM BHELLHUM CEPBUCOM, HO MOKa
Hawa ¢yHKUNA get_weather ByaeT Bo3BpaWaTb CTPYKTYpPY Weather, BeCb OCTaNlbHOM,
BHELUHMW MO OTHOLUEHMUIO K 3TOMN QYHKLUNK, KoL ByaeT pabotaTtb 6e3 nsMmeHeHnn. Mbil
nponucanu nHtepdenc KOMMyHnKaumm QyHKUMM get_weather ¢ BHELWHUM MUPOM U MoKa
9TOT MHTEPHENC NOJAEPXKMBAETCHA — HEBAXHO KakK M OTKYyZa NoJly4yaroTCH AaHHble BHYTPU



3TOM QYHKLMK, rnaBHOe, YTOBbl OHM NPOCTO Ha BbIXo4e npeobpasoBasiCb B HYXXHbIN HaM
dopmar.

OTNMYHO, ocTanocb peannsoBaThb 3arnyLwwKy A48 NPUHTEpa, KOTopbln byaeT nevyaTtaTb
Hawy noropy, weather_formatter.py:

from weather_api_service import Weather

def format_weather(weather: Weather) —> str
"""Formats weather data in string"""
return "Tyt 6ygoeT nevyaTb OaHHbLIX MOrodbl U3 CTPYKTypbsl weather"

OTnuYHo, Kapkac NpuioXeHus rotos. MNponncaHbl OCHOBHbIE TUMbl AaHHbIX, YTO QYHKLNK
NPUHUMAIOT Ha BXO[, 1 BO3BpaLLatoT. [10 9TUM QYHKLMAM U TUMaAM YyXKe ceryac NOHATHO,
KaK 6yp,eT pa60TaTb NPUIo>XXeHne, XoTA Mbl eweé no CYTW HMU4Yero He peannsoBasin.

3anoNHUM MNoNyYeHHbIN CKeneT NPUIoXeHns Tenepb peanunsaumen.

Peanusau,usa npuno)xeHus — nonyyeHue GPS kooppguHart

Peanusyem B nepByto oyepenb nonyvyeHne GPS koopanHar, get_gps_coordinates.py:

from dataclasses import dataclass
from subprocess import Popen, PIPE

from exceptions import CantGetCoordinates

slots=True, frozen=True
class Coordinates
longitude: float
latitude: float

def get_gps_coordinates —> Coordinates

"""Returns current coordinates using MacBook GPS"""
process = Popen( ["whereami" stdout=PIPE
output, err) = process.communicate
exit_code = process.wait
if err is not None or exit_code != 0

raise CantGetCoordinates
output_lines = output.decode().strip().lower().split("\n"
latitude = longitude = None
for line in output_1lines

if line.startswith("latitude:"

latitude = float(line.split 1



if line.startswith("longitude:"
longitude = float(line.split 1
return Coordinates(longitude=longitude, latitude=1latitude
if __name__ == "_main__
print(get_gps_coordinates

Xouy 06paTuTb BHUMaHME TYT BOT Ha YTO. ECNK YTO-TO MOLLIO HE Tak C NPOL,EeCcCoM
nonyJyeHns KoopamHaT — Mbl HEe BO3BpaLlaeM KaKyr-To epyHay Bpoge None. Mbl
BO30y>AaeM (pari3aum, OT aHr. raise) NcknodeHune. NMpPUUYEmM NCKIoYEHNE HE KaKoe-To
cucTeMHoe Bpoje ValueError, a Hall COBCTBEHHbIN TUM UCKITFOYEHUS, KOTOPbIA Mbl
Ha3Banu CantGetCoordinates WU NMOMOXWUAM B CrieymanbHbIi MOAY b, KyAa Mbl 6yaem
KNacTb UCKITIOUYEHNS exceptions. py:

class CantGetCoordinates(Exception
"""Program can't get current GPS coordinates

NoyeMy He ValueError, @ CBOW TUM UCKNKOYEHNN? YTOObI pa3fensaTb 0bblYHble
NMUTOHOBCKME ValueError OT KOHKPETHO Hallen cUTyaumm ¢ HEBO3MOXHOCTbBIO MOMYyUYUTb
KOOpAuHaTbl. ABHOE fyylle HEABHOrO.

NoyeMy ucknoyeHne, a He Bo3Bpat None? [MOTOMY YTO eCnin Yy GYHKLUM eCTb HOPMalbHbI
cueHapumn paboTbl U HEHOPMarbHbINA, TO €CTb UCKITKOYUTENBHbIN, TO UCKNKOYUTENbHbIN
CLeHapui JOJIKEH UCMNOb30BaTb UCKIIKOYEHMSA, a He BO3BpaLLLaTb KaKyto-TO epyHay
Bpopge False, 0, None, tuple(). MckntounTENbHAA CUTYaLMA LOKHA BO3OyXaaTb
NCKIKOYEHNE, M Y>XKEe Ha YPOBHE Bbille Halwen GYHKLUM Mbl LOSKHbI PeLNTb, YTO C 3TOM
NCKMKOYUTENBHOW cUTyaumen genatb. Kof, KOTopbin 6ygeT Bbi3biBaTb HaWy GYHKLUIO
get_gps_coordinates, pewnT, YTO genaTb C UCKNKOYUTENBHON CUTYaLMEN, HA KaKoM
YPOBHEe 1 Kak aTa cuTyaumsa gosmkHa 6biTb o6paboTaHa.

OTAnYHO. PYHKLMA OTAAET Cenyac TOYHbIE KOOPOMHATbl, KOTOPbIE 1 HE XO4Y pacKpblBaTb,
[aBanTe BBEAEM B MPUIOXEHNE KOHPUT config.py U B HEM 3a4afnM, UCMOb30BaTb
TOYHbIE KOOPAUHATLI UK NpuMepHble. A 6yay Ucnonb3oBaTb NPUMeEPHble KOOPAMHATDI.
[Morofa OT 3TOro He USMEHUTCSH, NPOCTO B APYror panoH ropoda nonagy.

config.py:

USE_ROUNDED_COORDS = True



get_gps_coordinates.py:

from dataclasses import dataclass
from subprocess import Popen, PIPE

import config
from exceptions import CantGetCoordinates

slots=True, frozen=True
class Coordinates
longitude: float
latitude: float

def get_gps_coordinates —> Coordinates
"""Returns current coordinates using MacBook GPS"""
process = Popen( ["whereami" stdout=PIPE
output, err = process.communicate
exit_code = process.wait
if err is not None or exit_code != 0
raise CantGetCoordinates
output_lines = output.decode().strip().lower().split("\n"
latitude = longitude = None
for line in output_1lines
if line.startswith("latitude:"
latitude = float(line.split 1
if line.startswith("longitude:"
longitude = float(line.split 1
if config.USE_ROUNDED_COORDS: # [obaBunu OKpyrieHne KoopauHaT
latitude, longitude = map(lambda c: round(c, 1 latitude
longitude
return Coordinates(longitude=1longitude, latitude=latitude
if __name__ == "__main__
print(get_gps_coordinates

OTnnyHo. O6paTnTe BHUMaHNE — Mbl He MoJlaraeMcs 34ech Ha TO, Ha Kakoi cTpoke byaeT
3HauYeHMe WNPOTbl M AONTOThl B Bblgadye KOMaHabl whereami. Mbl ULLEM HYHYH CTPOKY BO
BCEX BO3BpallaeMblX CTPOKax, He nosarasicb Ha To, 6yayT 9TO NepBble CTPOKN UMK HEeT.
MonyyaeTcs 6onee HagéXHoe pelleHne Ha Ciydalt CMeHbl NopsaKa CTPOK B whereami.

Tenepb NpoBeféM pedaKTOPUHT, NoL4eNUB BObLUYIO, AENatOLLYIO C/TIUWKOM MHOIO BCEro
OYHKLMIO get_gps_coordinates Ha HECKOIbKO HEDOMbLUNX MPOCTbIX GYHKLUNA:



from dataclasses import dataclass
from subprocess import Popen, PIPE
from typing import Literal

import config
from exceptions import CantGetCoordinates

slots=True, frozen=True
class Coordinates
latitude: float
longitude: float

def get_gps_coordinates —> Coordinates
"""Returns current coordinates using MacBook GPS"""
coordinates = _get_whereami_coordinates
return _round_coordinates(coordinates

def _get_whereami_coordinates —> Coordinates
whereami_output = _get_whereami_output
coordinates = _parse_coordinates(whereami_output
return coordinates

def _get_whereami_output —> bytes
process = Popen( ["whereami" stdout=PIPE
output, err = process.communicate
exit_code = process.wait
if err is not None or exit_code !'= 0
raise CantGetCoordinates
return output

def _parse_coordinates(whereami_output: bytes) —> Coordinates
try
output = whereami_output.decode strip lower split("“\n"
except UnicodeDecodeError
raise CantGetCoordinates
return Coordinates
latitude=_parse_coord(output, "latitude"
longitude=_parse_coord(output, "longitude"

def _parse_coord
output: listlstr
coord_type: Literall["latitude"] | Literall"longitude" —> float
for line in output
if line.startswith(f"{coord_type;:"
return _parse_float_coordinate(line.split 1
else



raise CantGetCoordinates

def _parse_float_coordinate(value: str) —> float
try
return float(value
except ValueError
raise CantGetCoordinates

def _round_coordinates(coordinates: Coordinates) —> Coordinates
if not config.USE_ROUNDED_COORDS
return coordinates
return Coordinates (xmap
lambda c: round(c, 1
coordinates. latitude, coordinates. longitude

if __name__ == "_main__
print(get_gps_coordinates

Koga ctano 6onbue, pyHKLUUI cTano 6onblle, HO Kog, CcTasn Npouwe YymtaTbcs n éyaer
npote conpoBoXgatbcs. ECnn 6bl Mbl cenyac nucanu TecTbl, TO yoeannnco bl eLe n B
TOM, YTO 3TOT KOZ, Nerye 06/10XXUTb TeCTaMK, YeM NpenblayLnin BapuaHT ¢ O4HON
bonbwon GyHKLMen, genaroLen BCE noapss,.

(DYHKLI,I/II/I, MMEHa KOTOPbIX HAYNHAKOTCA C I'IO,EI,LIépKVIBaHI/IFI — He npegHa3Ha4eHbl A
Bbl30Ba U3BHE MOAYyNA, TO €CTb OHU BbI3bIBAKOTCA TOJIbBKO COCEAHUMN ¢yHKLI,I/IFIMVI MoAaynd

get_gps_coordinates.py.

oyeMy MHOIO KOPOTKUX GYHKL WM 3TO Nydlle, 4eM ogHa 6onblias yHKLMA? NoToMy 4To
ANA TOro, Ytobbl NOHATL, YTO MPOUCXOLUT BHYTPU GYHKLMN Ha SO CTPOK, HaJo NpoynTaTb
50 cTpok. A ecnu 3T 50 CTPOK pasbuTb Ha Napy MEHbLUNX GYHKLWUIA N NOHATHBIM 06pa3oM
3TN napy GYHKLUMN Ha3BaTb, TO HAM NOHALOOMUTCA NPOYECTb BCEro napy CTPoK ¢
Bbl30BaMW 3TOWM napbl PyHKLKUI 1 BCE. [1poyecTb Napy CTPOK nerye, yem 50. A ecnm Ham
HY>XHbI fleTann peanusaunm Kakom-To U3 3TUX MeHbLUNX GYHKLMIA, Mbl BCEr4a MOXEM B
Heé NpPoBanNUTbCA U MOCMOTPETb, YTO BHYTPW.

OyHKUMSA get_gps_coordinates TYT MakCUManbHO NPOCTa — OHa NoJsly4yaeT KOopAUHATbI U
3aTeM OKpPYrnseT nx n Bo3epalLaeT, BCE. [1Ba BbI30Ba MOHATHO Ha3BaHHbIX GYHKLMA
BMECTO OJIMHHOIO CJ/IOXHOro KoAa, Kak 6b110 paHbLue.

Takxe o6paT|/|Te BHMMaHMe — abCoONTHO BCe beHKLI,I/II/I TUMN3NPOBaHbI, BCE
NMPUHNMaeMble apryMeHTbl (byHKLI,I/IIZ TUNN3NPOBaHbl N BCE BO3BpalllaeMble 3HaAYEHNA TOXE
TUMN3NPOBaHbI. an‘-IéM TUMN3NPOBaHbl MaKCNMaJIbHO KOHKPETHbIMU TUTMaMWN.



9Ta noruka peanusoBaHa 6e3 K/1accoB, Ha 0ObIYHbIX PYHKUUAX. ITO HOpManbHo. He
HY>XHO ncnonb3osatb OOl npocTo onsa Toro, Ytobbl y Bac 6binun knaccol. OT TOro, YTo Mbl
06epHEM HECKOJIbKO OMUCaHHbIX 34eCb QYHKLMIA B KNTACC — HUKAKOro HOBOIO MOJSIE3HOro
KayecTBa B HalWleM Kofe He MNOABUTCH, MPOCTO BMeCTO PyHKL M ByaeT Knacc. B Takom
Clly4ae BOBCE He HY>HO MCMNosib30BaTb Kacchbl.

ObpaTnTe BHMMaHME TakXe, Kak B QyHKLMN _parse_float_coordinate o6paboTaHa ownbka
ValueError, KOTOpas MOXeT BO3HUKATb, €CN BOPYN KOOPAMHATbI HEe NosyYyaeTcs
NPVBECTU U3 CTPOKU K TUNyY float — Mbl BO36Yy>XAaeM (pan3nM) NCKIKOYEHME CBOEro Tuna
CantGetCoordinates. B ntobon cutyauumn, Korga HamMm He yaanocb nosayyYnTb KOOpAMHaTbl 13
pe3ynbTaToB KOMaHAbl whereami Mbl NOSly4aeM Takoe UCKKOYEHNE N MOXeM 0bpaboTaTb
(M He obpabaTbiBaTb) ero B KoAe, KOTOpbIN OyaeT Bbi3blBaTb Hally BEPXHEYPOBHEBYHO
OYHKUMIO get_gps_coordinates. [po paboTy ¢ ncknoyeHnsamMm 6onee NogpobHO Mbl
NnoroBOpMM B OTAE/IbHOM MaTepuane.

Peanusauua npunoxeHusa — nony4dyeHuve noropgbi c API
OpenWeather

OTANYHO, Yy HacC peannsoBaHa CTPYKTYpa U CKeneT NMPUIoXeHns, a Tak>Xxe NosIHOCTbIO
peanns3oBaHa siormka nonyvyeHnsa Tekywmx GPS koopgmHat — B TOYHOM UM OKPYTNIEHHOM
BapuaHTe. Peannsyem Tenepb nonyvyeHne no aTUM KoopAnHaTaM 3HaYeHWA norofgbl ¢
ncrnonb3oBaHnem API cepsuca OpenWeather. [Jo6asum wabnoH URL gna nony4vyeHus
norogbl B config.py:

USE_ROUNDED_COORDS = True

OPENWEATHER_API = "7549b3fflla7b2f3cd25b56d21c83c6a"

OPENWEATHER_URL =
"https://api.openweathermap.org/data/2.5/weather?"
"lat={latitude}&lon={1longitude}&"
"appid=" + OPENWEATHER_API + "&lang=ru&"
"units=metric"

3HayeHus WMpPOoThbl U AONrOoTbl 6YAEM NOTOM MOACTAaBMATb B 3TOT WabnoH. Ecnun Ham
NoHag06UTCA N3MEHUTb ofHaXAbl 3TOT WabnoH URL gns nonydYyeHns gaHHbIX, Mbl CMOXEM
He MCKaTb ero rae-To rnyboKo B NPUNOXEHWM, OH NEXUT B KoHbUre. Bce aaHHbIe,
KOTOpble NpeanonaratnTcs Kak KOHOUrypaLWoHHbIe, UMEET CMbIC/ BbIHOCUTb B OTAE/TbHOE
MECTO, KOTOPO€ MOXHO HasBaTb KOHGUIOM NN HACTPOMKaMM MPUIOXKEHMS.

API kntoy ona cepsuca OpenWeather nyJiie coxpaHUTb B NEPEMEHHON OKPYXXEHUA N He
XPaHUTb B UICXOL4HOM KO npoeKkTa (Torga sHadeHne KOHCTaHTbl ByaeT nosyyaTbCsa Kak-



TO TaK: os.getenv("OPENWEATHER_API_KEY"), HO cer4yac Mbl 9TOro genatb He 6ygem ans
YNPOLLEHUSA 3anyCKa NPUITOXEHMUA.

NTak, peanusauuna pabotbl ¢ cepsucom noroabl OpenWeather, weather_api_service.py:

from datetime import datetime

from dataclasses import dataclass

from enum import Enum

import json

from json.decoder import JSONDecodeError
import ssl

from typing import Literal

import urllib.request

from urllib.error import URLError

from coordinates import Coordinates
import config
from exceptions import ApiServiceError

Celsius = float
class WeatherType(str, Enum

THUNDERSTORM = "l'poza"
DRIZZLE = "W3Mopocb"

RAIN = "[oxpb"
SNOW = "CHer"
CLEAR = "fAcHo"
FOG = "Tyman"

CLOUDS = "06nayHo"

slots=True, frozen=True
class Weather
temperature: Celsius
weather_type: WeatherType
sunrise: datetime
sunset: datetime
city: str

def get_weather(coordinates: Coordinates) —> Weather
"""Requests weather in OpenWeather API and returns it"""
openweather_response = _get_openweather_response
longitude=coordinates. longitude, latitude=coordinates.latitude
weather = _parse_openweather_response(openweather_response
return weather

def _get_openweather_response(latitude: float, longitude: float) —> str
ssl._create_default_https_context = ssl._create_unverified_context



url = config.OPENWEATHER_URL. format

latitude=1latitude, longitude=longitude
try

return urllib. request.urlopen(url).read
except URLError

raise ApiServiceError

def _parse_openweather_response(openweather_response: str) —> Weather

try
openweather_dict = json.loads(openweather_response

except JSONDecodeError
raise ApiServiceError

return Weather
temperature=_parse_temperature(openweather_dict
weather_type=_parse_weather_type(openweather_dict
sunrise=_parse_sun_time(openweather_dict, "sunrise"
sunset=_parse_sun_time(openweather_dict, "sunset"
city=_parse_city(openweather_dict

def _parse_temperature(openweather_dict: dict) —> Celsius
return round(openweather_dict(["main"] ["temp"

def _parse_weather_type(openweather_dict: dict) —> WeatherType

try

weather_type_id = str(openweather_dict["weather"][@] ["id"
except (IndexError, KeyError

raise ApiServiceError
weather_types =

"1": WeatherType.THUNDERSTORM

""3": WeatherType.DRIZZLE

"5": WeatherType.RAIN

"6": WeatherType.SNOW

"7": WeatherType.F0G

""800": WeatherType.CLEAR

"80": WeatherType.CLOUDS

for _id, _weather_type in weather_types.items
if weather_type_id.startswith(_id
return _weather_type
raise ApiServiceError

def _parse_sun_time
openweather_dict: dict
time: Literall"sunrise™] | Literall"sunset"]) —-> datetime
return datetime.fromtimestamp(openweather_dict["sys"|[time

def _parse_city(openweather_dict: dict) —> str



return openweather_dict["name"

if __name__ == " main__
print(get_weather(Coordinates(latitude=55.7, longitude=37.6

Kak n paHee, cnenyemM nogxony HebonbLlUMX GYHKLMA, Kaxgas U3 KOTOPbIX genaeTt ogHo
Hebonbloe AeNncTBmne, a obwmin pesynbTaT A4OCTUraeTCs 3a CYET KOMMOHOBKN 3TUX
HebonbWKnx GYHKLUUA. JTOrnkKy napcuHra Kaxxg0om Hy>KHOW HaM eguHULbI MHGOpMaLLMn
BbIHOCUM B OTAesIbHble HeboblumMe GYHKLUNU — OTAENIbHO NAaPCUHI TeMnepaTypbl,
OTAEsIbHO MapCUHI TUMNa Norogbl U BpeMeHU Bocxofa un 3akaTa. Kaxkgasa ¢yHKLMA Ha3BaHa
rnarofibHbIM C/I0BOM — MOJTYYUTb, pacrnapcutb N TA4. HanOMHIO, YTO GYHKLMSA 3TO HU YTO
NHOE KaK MMEeHOBaHHbIN 610K Koga, aTOT B/10K Kofa YTO-TO genaeT 1 noTtomy ero umeet
CMbICJT HasblBaTb MMEHHO r1arofloM, KOTOPbIA OMULET 3TO OENCTBUE.

TyT CTOUT OTMETUTb, YTO AJ1A NAapCUHra n ogHoBpemMeHHo Banmpaunm JSON aaHHbIX
y0o06HO ncnonb3oBatb 6MbMoTeky Pydantic. O Hein BbINo BUOEO HA KaHane
«Anoxxntanmsmpyi!». 3gecb Mbl He CTanin €€ NCMoNb30BaTb U3-3a BOSMOXHO HEKOTOPOM
€€ N306bITOYHOCTWN ANA Halen NPOCTON 3ajaun, a TakXKe YTobbl OrpaHNYNTLCS TOSTbKO
CTaHgapTHoW bubnmnotekom Python.

OcTanocb peannsoBaTb «NPUHTEP», KOTOPbIA BbIBEAET HYXXHble HAM 3Ha4YeHNA Norogbl B
KOHCcONb!

Peanusauua npunoXxXeHusa — NpuUHTep noroabl

NTak, ¢ann weather_formatter.py:

from weather_api_service import Weather

def format_weather(weather: Weather) —> str
"""Formats weather data in string"""
return (f"{weather.city}, temnepatypa {weather.temperature;°C,
f"{weather.weather_type;\n"
f'"Bocxop: {weather.sunrise.strftime('%H:%M"') \n"
f'"3akaTt: {weather.sunset.strftime( 'sH:%M"') \n"

if __name__ == "_main__
from datetime import datetime
from weather_api_service import WeatherType
print(format_weather(Weather
temperature=25
weather_type=WeatherType.CLEAR
sunrise=datetime. fromisoformat('2022-05-03 04:00:00"
sunset=datetime. fromisoformat('"2022-05-03 20:25:00"


https://pydantic-docs.helpmanual.io/
https://www.youtube.com/watch?v=dOO3GmX6ukU

city="Moscow"

ObpatnTe BHMMaHMe Ha nNeyaTb TUMNa NOrofbl — weather.weather_type. TaK MOXHO,
NOTOMY YTO Mbl OTHacnenoBann WeatherType OT str W Enum, @ HE TOMbKO OT Enum. Ecnu Obl
Mbl OTHacnegoBanu WeatherType TOMIbKO OT Enum, TO ANA MNONYYEHNA CTPOKOBOIO 3HaYEeHUS
HY>XHO 6b1n10 6bl HaNpPAMYO 06paTUTLCA K aTpUbyTy value, BOT TakK:

weather.weather_type.value.

Mpn HEOBXOOMMOCTM BbIBOAUTD Ha NeYyaTb 3HAUYEHUSA KakK-TO MHaye, Bcerga MoXHo 3To
peannioBaTb B 04HOM MeCTe NpunoXeHusa. Kak Bcerga obpatnte BHUMaHMe, 340eCb
peannisoBaH 650K if _ _name__ == "__main__":, KOTOPbIA NO3BOAAET TECTUPOBATbL KOZ Npu
HenocpenCTBEHHO NPAMOM BbI30Be 3TOro ¢anna python3.10 weather_formatter.py. [pun
nmropte yHKUUKM format_weather KOA B 9TOM OJ10Ke BbINOSIHEH He ByaeT.

O6paboTKa UCKITIOYEHUHN

B npouecce paboTbl NPUIOXEHNA MOIYT BO3HUKATb 2 BUAA UCKIIKOYEHUI, KOTOPbIE Mbl
3a10XKMNN B MPUNOXKEHUN — YTO-TO MOXET NOUTU HE TaK C whereami, Yepes KOTOPbIN Mbl
nony4dyaem Tekywme GPS koopamnHaTbl. EFO MOXeT He 6biTb B CUCTEME U MO KaKon-TO
NPUYNHE OH MOXET BblgaTb pe3ynbTaT He TOro gopmara, YTo Mbl OXXMaaeM. B Takom
cry4yae BO30y>gaeTcs UCKMOYeHMe CantGetCoordinates.

Tak>Xe 4YTo-TO MOXeT NOUTW He TaK NpK 3anpoce norogbl No KoopanHatam. Torga
BO36y>[aeTcA UCKYeHne ApiServiceError. ObpaboTtaem u ero. ®ann weather:



#!/usr/bin/env python3.10

from exceptions import ApiServiceError, CantGetCoordinates
from coordinates import get_gps_coordinates

from weather_api_service import get_weather

from weather_formatter import format_weather

def main():
try:
coordinates = get_gps_coordinates()
except CantGetCoordinates:
print("He cMor nonyuutb GPS koopauHaThl')
exit(1)
try:
weather = get_weather(coordinates)
except ApiServiceError:
print("He cMor nonyuutb norogy B API cepBuca noroppl")
exit(1)
print(format_weather(weather))

if __name__ == "__main__":
main()



MpoBepseM paboTy NPUNIOKEHUSA

Bcé rotoBo, BXyx! [NpoBepseM paboTy NpUNOXEHUS:

| EON ) alexeygoloburdin@AirGold:~

~ » weather

3amockBOpe4Ybe, Temnepatypa 7°C, 06nadHo
Bocxopn: 04:40

3akaTt: 20:12

~>I

OT1nnyHo!

Ucnonb3oBaHue HTepPencoB U NPOTOKOJIOB

B Teopun 06beKTHO-OPUEHTUPOBAHHOIO NPOrpaMMNPOBAHUA €CTb NMOHATUA NHTEPdENCOB
M abCTpaKTHbIX KNaccoB. 3TU KNaccbl co3faHbl gnsa Toro, Ytobbl 6bITh
OTHacnegoBaHHbIMU B Apyrux knaccax. MIHTepoenc n abcTpakTHbIN Knacc co3faHbl gnsa
TOro, Ytobbl NoKasaTb, KaKMMWN CBOMCTBaMWN N METO4aMM LO/MKHbI 0bnagaTb BCE UX
[o4depHue Knaccobl. PasHuua nHtepgenca n abCcTpakTHOro Kfacca B TOM, UTO MHTepdenc
He COOepPXUT peannsaumnn, a abCTpPaKTHbIA KlacC MOXET MOMUMO abCTPaKTHbIX METOL0B
cofep>XaTb 1 YacTb peanns3oBaHHbIX METOO0B.

Mcnonb3oBaHWe NHTePHEnCcoB U a6CTpaKTHbIX K/MaCCoOB — XopoLwlad 3ated, eCJ/ih Mbl
XOTUM 3aJTOXKNTb Ha 6yp,yUJ,ee BO3MOXHOCTb 3aMEeHbl KOMIMNOHEHTOB CUCTEMbI Ha Agpyrue.
PaclwmnpaeMoCTb CUCTEMbI 3TO XOPOLLO.

Hanpumep, AONYyCTUM, Mbl XOTUM peanv3oBaTb COXPaHeHMe NCTOPUMN BCeX 3anpocoB
norofbl. YTo6bl NPU KaXXa0M 3anycke Hallel NporpamMmbl Kyga-To COXpaHanuch eé
pes3ynbTaThl, U B 6yayLemM MOXHO 6bIf10 NpoaHanusmMpoBaTh 3Ty UHGOPMAaLUIO.

Kyga Mbl MOXeM COXpaHUTb 3Ty MHPopMauuno? B nnockumn txt pann. B pann JSON. B 6asy
AaHHbIX SQL. B NoSQL 6a3y gaHHbix. OTnpaBuTb Kyga-To N0 CETU B KaKOM-TO Beb-
cepsuc. BapnaHToB MHOIMo 1 NOTEHLMaNbHO B OyayLieM BO3MOXHO HaM 3axo4eTcs
3aMEHUTb TeKYLL M BbIOpaHHbIN BapuaHT Ha Kakon-To Agpyron. [laBante peannsyem
MOAY/b history.py, KOTOPbI ByOeT OTBeYaTb 3a COXPaHEeHNe NUCTOPUMN:



from weather_api_service import Weather

class WeatherStorage
"""Interface for any storage saving weather
def save(self, weather: Weather) —> None
raise NotImplementedError

def save weather(weather: Weather, storage: WeatherStorage) —> None
"""'Saves weather in the storage"""
storage.save(weather

30ecb WeatherStorage — 3TO MHTEPHENC B TEPMUHAX OOBEKTHO-OPUEHTUPOBAHHOIO
nporpamMMmnpoBaHuUs, aTOT NHTepdenc KOTOPbIN ONUCbIBAET Te MeTobl, KOTOPble
o6A3aTeNlbHO A0/MKHbI NPUCYTCTBOBATbL Yy Ntoboro xpaHunuwa norogbl. Co6CTBEHHO
roBops, y Nob6oro xpaHunuw,a norofbl 4osmKeH 6bITb Kak MUHUMYM METO/, save, KOTOPbIN
NPUHMMAaET Ha BXO[, NOroAy, KOTOPYH OH A0JI)KEH COXPaHUTb.

B nHTepodence WeatherStorage HET peanusaunm (Ha TO OH U MHTepENC), OH TONbKO
obbaABNAET MeTo[, save, KOTOPbIN A0SIKEH ObITb onpeaenéx B nobom knacce,
peannaytolem aToT UHTepodenc.

DYHKUMSA save_weather ByAeT Bbi3blBaTbCA 60/1€e BbICOKOYPOBHEBbIM YMNPaBiAoLLLNM
KOOOM [J1a COXpaHEeHUA Noroabl B XpaHUuLLe. JTa qJYHKLI,I/IFl NnPUHUMaeET Ha BXOA rnoroay
weather, KOTOPYI HaZ0 COXPaHUTb, N pPeanbHbIN 9K3EMMASAP XpaHUNULLa storage, KOTOpPOE
peannayeTt nHTepdenc WeatherStorage.

YTo6bl NOKasaTb, YTO METO[, save UHTepdenca He peann3oBaH, Mbl BO3OYXX4aEM B HEM
ncknoveHne NotImplementedError, 9Ta OLWUMOKA FOBOPUT O TOM, YTO Bbl3blBaEMbIN METOS,
He peann3oBaH. Taknm obpasoMm, ecin Mbl CO34agunM XpaHUNULLEe, OTHacegoBaHHOE OT
3TOro nHTepdenca, He peanmsyemMm B HEM MeTO[, save U BbI3OBEM €ro, TO Y Hac ynageT B
paHTanMe Ucko4veHne NotImplementedError:

class PlainFileWeatherStorage(WeatherStorage
pass

srorage = PlainFileWeatherStorage
storage.save # Tyt B runtime ynapét owubka NotImplementedError

MNpobnema Takoro nogxoda B TOM, YTO OLIMOKA, OTHOCALLAACA K NpoBepKe TUMNOB (BCe NK
MeToAbl UHTepdenca peannsoBaHbl B HacNegyoLWeM ero Knacce) nagaeTt ToNbKo B
paHTanme. XoTenocb 6bl, YTOObLI Takasa NpoBepKa BbiNoAHANAach B IDE n ctaTnyeckum



aHanuMs3aTopoM KofAa, a He Nagarna B paHTanMe. Halwa 3agaya, HanoMHIo, caenaTtb Tak,
yTObb! 40 paHTarMa OLINOKN HE OOXOL4NN.

Kakom ecTb eLlé BapuaHT onpeaenenus nHtepoencos B Python? EcTb BapuaHT ¢
NCNoNb30BaHNEM BCTPOeHHOro moayns ABC (gokyMeHTaLus), Co3aaHHOro Kak pa3s ans
paboTbl C TakKMMK abCTpaKTHbIMU KilacCaMn U NHTeppencamu:

from abc import ABC, abstractmethod

class WeatherStorage(ABC
"""Interface for any storage saving weather"""

def savel(self, weather: Weather) —> None
pass

3K3eMnnAp Kfacca, Hacneayllero Takum o6pasoM 06bSABNEHHbIN UHTEPdENC, He
NonyynTcs cosfaTb 6€3 ABHON peannsaumm BCeX MeTOA0B, 06bABNEHHbIX C AeKOPaTOPOM
@abstractmethod. TO eCTb BOT TakoW Kog, B runtime ynagér cpasy B MOMEHT CO3/1aHUS
9K3eMMnnsApa Takoro Knacca:

class PlainFileWeatherStorage(WeatherStorage
pass

# TyT ynapgeT owmbka B paHTamMe, Tak kak B PlainFileWeatherStorage
# He onpepeneH MeTon save
storage = PlainFileWeatherStorage

OnaTb e — Ko nagaeT B runtime, nonb3oBaTenn BUAAT OWNGKY, NNoOXo. Kak nepeHecTu
NPOBEPKY Ha KOPPEKTHOCTb UCMONb30BaHUA MHTEPPENCOB U abCTpaKTHbIX KnaccoB Ha IDE
M cTaTUYECKUM aHannsaTop koaa?

Cnocob nossuncsa B Python 3.8 6narogaps PEP 544, n OH Ha3biBaeTCA MNPOTOKOaMU,
Protocol:


https://docs.python.org/3/library/abc.html
https://peps.python.org/pep-0544/

from typing import protocol

class WeatherStorage(Protocol
"""TInterface for any storage saving weather
def save(self, weather: Weather) —> None
pass

class PlainFileWeatherStorage
def save(self, weather: Weather) —> None
print("peannsauna coxpaHeHUs NOrofbl..."

def save_weather(weather: Weather, storage: WeatherStorage) —> None
"""'Saves weather in the storage"""
storage.save(weather

Boy! Knacc PlainFileWeatherStorage HUKaK He CBfA3aH C WeatherStorage, He
OTHacnenoBaH OT Hero, XoTH N peanusyeT ero MHTeppenc B HEBHOM BUAE, TO €CTb
NPOCTO onpeaenseTt Bce GyHKLUMN, KOTOPble A0XKHbI 6bITb peannmsoBaHbl B 3TOM
nHTepdence. CamMm nHTeppenc WeatherStorage OTHacnenoBaH OT Knacca typing.Protocol,
YTO JeNnaeT ero Tak HasblBaeMbIM MPOTOKOSIOM. B pyHKLUMN save_weather TUN aprymMeHTa
storage NO-NpeXHeMy YCTaHOBJEH B 3TOT UHTepdenc WeatherStorage.

MNMonyyaeTcs, 4To Knacc PlainFileWeatherStorage HEABHO peanusyeT NpoTokon/
nHTepopenc WeatherStorage. ECnn Bbl paboTanu ¢ A3bIKkOM NporpamMmmmpoBaHna Go — B

Tunu3aLma.

NoyeMy ncrnonb3oBaHMe Takoro nogxoga B npuoputete? NMNoToMy YTO NPOBEPKOW
KOPPEKTHOCTU NCMOMb30BaHUA MHTepdencoB 3aHnmMaeTcs IDE n cTaTuyeckn aHannsatop
Koga Bpoae mypy. Peub ngéTt yxxe He 0 NnpoBepke B runtime, peyb MOeT 0 NpoBepKe
KOPPEKTHOCTU peanusaLumm 4o atana, B KOTOPOM Yy4acTBYHOT Nosib3oBaTe M NporpamMmsl.
9TO TO, YTO HaM HY>XHO!

Taknm 06pasom, Hall MOAYb history.py NPUHUMaET CneayoLLInit BUA,:


https://en.wikipedia.org/wiki/Structural_type_system

from datetime import datetime
from pathlib import Path
from typine import Protocol

from weather_api_service import Weather
from weather_formatter import format_weather

class WeatherStorage(Protocol
"""TInterface for any storage saving weather
def save(self, weather: Weather) —-> None
raise NotImplementedError

class PlainFileWeatherStorage
"""Store weather in plain text file
def __init__ (self, file: Path
self._file = file

def savel(self, weather: Weather) —> None
now = datetime.now
formatted_weather = format_weather(weather

with open(self._file, "a") as f
f.write(f"{nowr\n{formatted_weather:\n"

def save weather(weather: Weather, storage: WeatherStorage) —> None
"""'Saves weather in the storage"""
storage.save(weather

PlainFileWeatherStorage 3TO peannM3oBaHHOE XpaHUNuLe, OTHaAcNeAOBaHHOE OT Hallero
nHTepoenca, To eCcTb peanusytoliee ero MeToabl. [loMMMO MeTofa save 3TOT Kacc
peannsyeT eLé KOHCTPYKTOP, KOTOPbIN coOXpaHAeT B rnone self._file nyTb Ao ¢anna, B
KOTOpbIN ByfeT 3annucbiBaTbCA MHGOPMaLMA O NMoroge.

[nsa nepesofa obbekTa norogbl TUMNa Weather B CTPOKY MCNONb3yeTcs QYyHKLMA
format_weather, KOTOPYO Mbl peann3oBanu paHee B Moayne weather_formatter.

9TOT KO — abCONTHO BaNMOEH C TOUYKN 3PpEHNA NPOBEPKN CUCTEMbI TUMOB.

BbizoBem Tenepb NOrnMky CoxpaHeHUA noroabl B rniaBHOM d>a|7|ne weather:



#!/usr/bin/env python3.10
from pathlib import Path

from exceptions import ApiServiceError, CantGetCoordinates
from coordinates import get_gps_coordinates

from history import PlainFileWeatherStorage, save_weather
from weather_api_service import get_weather

from weather_formatter import format_weather

def main

try
coordinates = get_gps_coordinates

except CantGetCoordinates
print("He cMor nonyuyuTtb GPS KoopawuHaThbl"
exit(1

try
weather = get_weather(coordinates

except ApiServiceError
print("He cMor nonyuyutb noropmy B API cepBuca noroppl'
exit(1

save_weather
weather
PlainFileWeatherStorage(Path.cwd() / "history.txt"

print(format_weather(weather

if __name__ == "__main__
main

30ecb Mbl CO34aEM 3K3eMMAp obbekTa PlainFileWeatherStorage n nepenaém ero Ha
BX0[4, PyHKUMN save_weather. Bcé paboTaeT!



eather—-yt > weather
ockBa, Temnepatypa 9°C, 0O6nauyHo
Bocxopn: 04:16

eather—yt » bat history.txt
File: history.txt

2022-05-16 22:13:52.495737
Mockea, Temnepatypa 9°C, 06nayHo
Bocxop: 04:16

3akaT: 20:35

2022-05-16 22:13:55.392281
Mockea, Temnepatypa 9°C, 06nayHo
Bocxopn: 04:16

3akaTt: 20:35

2022-05-16 22:21:37.907881
Mockea, Temnepatypa 9°C, 06nayHo
Bocxopn: 04:16

3akaTt: 20:35

2022-05-16 22:22:33.241370
Mockea, Temnepatypa 9°C, 06nayHo
Bocxopn: 04:16

3akaT: 20:35

eather—yt > JJ

[nA BbiBO4A COOEPXKXMMOIO TEKCTOBOrro ¢anna Ha CKpMHLIOTE BMECTO cat MCMOb30Bancs
bat — NPOABWUHYTbIN BAapUaAHT:)

Tenepb, ecnu Mbl 3aXO0TUM U3MEHUTb XPaHUINLLE, Mbl MOXEM CO3[aTb HOBOE XPaHUINLLE,
Hanpumep, JSON XpaHunuuie, peannsoBaB B HEM BCe MeTObl MHTepdenca
WeatherStorage, U NepeaaTb 3TO HOBOE XPaHUNNLLE B save_weather. BC& NpogomkuT
paboTaTb 1 6ygeT KOPPEKTHO C TOYKU 3PEHUSA TUMNOB. [TPUYEM HaM He NPUAETCH HNYEro
MEHSATb B PYHKLUUKN save_weather, TaK KaK OHa ONMMPaeTCAa TOSIbKO Ha MHTepdeNnc,
onpefenéHHbln B Knacce WeatherStorage.


https://github.com/sharkdp/bat

history.py, OOaBNEHHbIN KOA:

import json
from typing import Protocol, TypedDict

class HistoryRecord(TypedDict
date: str
weather: str

class JSONFileWeatherStorage
"""Store weather in JSON file"""
def __init_ (self, jsonfile: Path
self._jsonfile = jsonfile
self._init_storage

def savel(self, weather: Weather) —> None
history = self._read_history

history.append
"date": str(datetime.now
"weather": format_weather(weather

self._write(history

def _init_storage(self) —> None
if not self._jsonfile.exists
self._jsonfile.write_text("[]

def _read_history(self) —> list[HistoryRecord
with open(self._jsonfile, "r") as f
return json.load(f

def _write(self, history: list[HistoryRecord —> None

with open(self._jsonfile, "w") as f
json.dump(history, f, ensure_ascii=False, indent=4

30eCb Mbl BOCMOJIb30BaNINCb CTPYKTYPOM TypedDict, TUMNU3NPOBAHHbLIM CIOBAPEM. ITO
y0o6HO /1A HaWero cueHapus, Tak Kak Ka)kgas 3anucb norogbl B JSON dann dyget
npencTaBnNATb COH60M Kak pa3 CTPYKTYPY CrioBaps, COCTOALLYIO U3 ABYX nonen — date onsa
nathl U BPEMEHW MONTyYeHUs noroabl U weather gNa onncaHma norogbl. MeTtop
_read_history npegHasHayeH ona yteHnsa gaHHbix norogbl n3 JSON ¢danna v oH
Bo3BpawaeT He list[dict], a list[HistoryRecord], MaKkCUManbHO KOHKPETHbIA TUM
AaHHbIX. AHaNOrM4yHoO MeTof _write MPUHMMAaET B KayeCTBe apryMeHTa He list[dict], a



ToXe list[HistoryRecord]. Be3ge ncnonb3yem MakCUMasnabHO TOUYHYHO KOHKPETHYHO
CTPYKTYPY OaHHbIX.

weather, NBMEHEHHbIN KOf;:

from history import JSONFileWeatherStorage, save_weather

def main
# nponyweHo. ...
save_weather
weather
JSONFileWeatherStorage(Path.cwd() / "history.json"

print(format_weather(weather

if __name__ == "__main__
main

Bcé paboTtaerT:

eather-yt » bat history.json
File: history.json
[
"date": "2022-05-16 22:42:55.936445",

"weather": "Mockea, Temnepatypa 8°C, 06nauyHo\nBocxop: @4:16\n3akaTt: 20:35\n"

"date": "2022-05-16 22:46:15.076943",
"weather": "Mockea, Temnepatypa 8°C, 06nayHo\nBocxoa: @4:16\n3akaT: 2@:35\n"

"date": "2022-05-16 22:47:04.889282",
"weather": "Mockea, Temnepatypa 8°C, 06nauyHo\nBocxop: @4:16\n3akaTt: 20:35\n"

"date": "2022-05-16 22:47:09.204298",
"weather": "Mockea, Temnepatypa 8°C, 06nauyHo\nBocxop: @4:16\n3akaTt: 20:35\n"

]

eather-yt > ||

B npouecce coxpaHeHuna ¢ainia ToXe MOXeT BO3HUKHYTb omnbka. Hanpumep,
OVpeKTopmA MOXeT BbITb 3aKpbiTa 41 3anUcen U T4. Takme OWnBKN TOXE HYXHO
obpaboTaTb. Hanuwmnte aTty 06paboTKy CaMOCTOATENIbHO B KAYECTBE TPEHNPOBKM!



AHanus nonyuyMBLUECA apXUTEKTYpbl Koga

[laBaiTe NOCMOTPUM CBEXUM B3rNA40M Ha NONYYMBLLYHOCA apXUTEKTYPY Koaa.
Mbl MeeM 4 cnos NPUIoXeHus:

1. Moaynb weather, 3anycKaroLWmMii NPUNOXEHUE U CBA3bIBAIOLLMA OCTallbHble CMOWN.
Ba)kHo O6paTVITb BHMMaHMe: 3TOT pan He COAEPXUT HUKAKOW NOrnKK peanusauun,
HUKaKoM BU3HeC-ornkn. 3To Touka Bxoga B npunoxeHne. OHa He 3HaeT HNYero o
JeTanAax peannsaunm BCcex OoCTalsibHbIX HUXKeNneXallnx CNOEB NPUITOXXKEeHNA.

2. Mopaynb gps_coordinates OTBeYaeT 3a MNOSyYEeHNe KOOPANHAT U3 BHELLHEN KOMaHAbI
whereami. Ctofila UHKanMCynMpoBaHa BCS NIOrnka no paboTte ¢ KoopauHaTtamu. 3Ta
NOrMKa HUYEro He 3HaeT O TOM, AJ1st Yero aTu KoopamMHaThl 6yayT UCMONb30BaHbI
3aTeM B NpunoxeHun. Moaynb onpenensiet CTPYKTYPY AaHHbIX ANt XPaHEHUs 1
nepegayn B NpUIOXeHNE KOOpaMHaT.

Ecnn HamMm noHapgobuTtca nosiydaTb KOOPAMHATbl OTKYAA-TO MHa4ye — Mbl nepenuvuemMm
JIOTMKY 3TOro Moaynd, HUKaK He 3aTPOHYB BCe OCTaJibHble MOA YN NPUNOXEHUA.
CBA3b 3TOrO Moayna € oCTaJ/ibHbIMU — cnabas, n aTo Xopoulo.

3. Mopynb weather_api_service MHKaNcynmpyeT B ce6e Norunky noslyuyeHuns norogbl no
KoopanHaTam. OH He 3HaeT, 0TKyAa 6bl/I NoNyYeHbl KOOPAMHATLI, MOCTYNUBLUKE B
9TOT Moaysb. OH He 3HaeT, Kak 6yaeT UCNosib30BaTbCs Norofa gasnblie B
NPUIOXeHUN. B aTOM Mopfyne onpeaeneHa CTPyKTypa ANA XpaHeHUs 1 nepenayn
AaHHbIX NOroAbl B NPUIOXeEHNMe.

Ecnn Ham noHago6buTcs nonyyatb noroay B gpyrom APl cepBrce — Mbl 3aMEHUM
NOrVKY 3TOr0 MOAYNS U 3TO HUKAK He 3aTPOHET OCTallbHble MOAY/IM NMPUSTOXEHWS.
CBA3b 9TOro MoAYyNs C OCTaNbHbIMU — cnabasi, 1 3TO XOPOLUO.

4. Mogynb weather_formatter oTBeYaeT 3a NnpeobpasoBaHMe NoroAbl B CTPOKy. OH
HMUYero He 3HaeT O TOM, OTKyZa noroga 6bina nosy4veHa, 6oina v oHa NoslyyeHa no
KoopauHaTtam GPS nnm no HasBaHUKO HAaCENEHHOro NyHKTa WU Kak-TO MHa4e, OH He
3HaeT HMYEro Kpome Toro, Kak npeobpasoBaTb gaHHbIe MOrodbl B CTPOKY, BCE. CBA3b
9TOro MoAynsa ¢ octanbHbiMK cnabas, n aTo xopowo. B nobot MOMEHT Mbl MOXEM
N3MEHUTb NOrnky GpopmMaTUpoBaHNA gaHHbIX Noroapbl (4o6aBnB B HEE MKOHKM
norofbl, HaNpUMep), HUKaK He 3aTPOHYB NMPWN 3TOM BCE OCTallbHble MOAY/N
NPUIOXEHUSA.

5. Moaynb history MHKancynupyeT B ce6e Normky no CoXpaHeHUo NCTOPUN NOroAbl.
STOT MOAYNb TakXe He3aBUCKMM OT OCTaNbHbIX MOAynei. bonee Toro, peanvsoBaHa



rmbkasa cxema CMeHbl XpaHunuuia Ha nroboe apyroe yepes MexaHUsM NHTEPDENCOB.
OTBETCTBEHHOCTb 3a TO, Kakoe XpaHunuuie bygeT NCNosib30BaHO A1 COXPaHEeHUs
AAHHbIX, NEXUT BOBHE 3TOro Moayns. MoXHO, Hanpumep, AaHHble Noroabl LHEM
COXPaHATb B TEKCTOBbIN nnockun TXT ¢ann, a gaHHble HoyHown norogbl — B JSON.
[nsa aToro He NPUOETCA HUYEro MeHATb B cCaMOM Mopfyne history. YeM MeHbLle
NOBOAOB MEHATb KO, KaKOro-To MOAY/A, Knacca, GyHKUUN — TeM NnyyLue.

Mony4yaeTcs, YTO Mbl peannsoBann BCE NpUoXeHne B Buae crnabosaBnucuMbIx apyr ot
apyra mogynen. MNpu aToM 3TN MOAYNM MOTYT MCNOJIb30BATbCA U B COCTaBe APYrux
NPUNOXEHNIN, OHU reusable, TO ecTb Nepencrnonbayemble. CKaxem, MogyNb NoyyYeHns
GPS koopauHaT MOXeT UCMOoNb30BaTbCA B MPOrpaMmmMe BblYNCNEHNSA PAaCCTOAHUSA OT
TEeKyLLen TOYKU, rae Mbl Haxoanmmcs, 4o Puma. lNMoyemy HeT. [1715 3TOro He noHagobuTcs
N3MeHATb 3TOT MoAaynb. OTANYHO!

Ecnu Mbl oTKpoeMm kof, noboro Mmoayns, Ntobon GyHKLUM — HaM cpasy CTaHEeT MOHATHO,
Kakue faHHble MPUHMMAaKOTCA Ha BXOA W KakMe BO3BpaLLatoTCA Ha BbIXOA, NPUYEM MOHATHO
MaKCMManbHO TOYHO. 3TO:

1. O6neryaeT YTeHne Koja — BCe TUMbl AaHHbIX B ABHOM BMAE W MaKCUManbHO
KOHKPETHO NPOMMCaHbl, He Hafo WX NpeayragbiBath.

2. [apaHTupyeTCcs OTCYTCTBME OLWNBOK MCNoNb3oBaHMA TUNnos — IDE noaceseTuT, ecnu
Mbl YTO-TO UCMOMb3YeM He TakK, KakK HYXHO; Tak)e Ha OLIMOKM YKaKeT UHCTPYMEHT
CTaTUYeCKOro aHannsa Bpoje mypy, O KOTOPOM Mbl MOrOBOPUM HUXeE.

3. IDE noMoxeT nucaTb Ko4 BCEM, UCMONb3YHOLWMM Haln paspaboTaHHble MOAYIIN.
ByneT paboTaTb aBTOAOMNOMHEHWNE NO MOMSM U METOAAaM K1acCoB C YY4E€TOM TUMOB,
KOTOpble Mbl yKa3anu.

®uHanbHbIN BapuaHT NCXOLHOMo Kofa nNporpamMmbl pasMeLLéH Ha Github:
https://github.com/alexey-goloburdin/weather



https://github.com/alexey-goloburdin/weather

CTaTuyeckuu aHanMsaTop mypy

mypy 3TO MHCTPYMEHT, KOTOPbIN YyCTaHaBNNBAETCA OTAENIbHO KaK pip NakeT 1 3anyckaeTcs
B NpOoeKTe Kak YyacTb TecTtoB unu CI/CD npouecca. MNepepn c60pKon 1N packaTkomn
NPUNOXEHNA Ha CepBep 3arnyckaeTcs NpoBepka ncxogHoro Python koga ¢ mypy 1 ecnu
mypy HaXo4WT OWNOKK, TO NPOL,ECC OCTaHaBNMBAETCA, pa3paboTUmKm UCrpaBnsatoT
HangeHHble OWNBKKN 1 NpoLecc NOBTOPAETCA. 3TO NPUBOLAUT K TOMY, YTO A0 NMPOAAKLLH, TO
eCTb [0 paHTanMa 1 [0 XMBbIX NOJIb30BaTeNeN COOTBETCTBEHHO OWMBOK AoneTaeT
MeHbLLe, MOTOMY YTO MHOIO€ BbIABNAETCA Ha Boflee paHHUX aTanax.

B AMpeKkTopuM NpoekTa co3aannuM 1 akTUBUPYEM BUPTYaNbHOE OKPYXXEHNe, yCTaHOBUM B
Hero mypy W 3anycTuM NPOBEPKY Hallero Koga:

python3.10 -m venv env
./env/bin/activate

pip install mypy

mypy ./weather

. @ alexeygoloburdin@AirGold:~/code/weather-yt

(env) weather-yt » mypy ./weather
Success: no issues found in 1 source file
(env) weather-yt > |j

Kak Bugmm, mypy He Hallén npobnem B HaweM Koge. BHeCEM cneuymanbHO oWwnbKyY B Ko U
ybeaumcsa, 4to mypy €€ HanaeT:

. ® alexeygoloburdin@AirGold:~/code/weather-yt

(env) weather-yt » mypy ./weather

weather_api_service.py:57: Argument "sunset" to "Weather" has incom
patible type "datetime"; expected "str"

weather_printer.py:9: "str" has no attribute "strftime"
weather_printer.py:19: Argument "sunset" to "Weather" has incompati
ble type "datetime"; expected "str"

(env) weather-yt > ]



3anyck mypy MOXHO BCTpouTb B npouecc Cl/CD, 4yTobbl npouecc pasBopadnBaHus
NPUNOXXEHNA Ha cepBepax He 3anycKancs, eCcniv NPOBEPKN mypy HE NPOLWNn. Takum
obpasom o runtime He CMOryT AONTU OLLUNOKMN, CBA3AHHbIE C HEKOPPEKTHbLIM
NCMNosb30BaHMEM TUMNOB faHHbIX, N 3TO 340POBO — HALEXHOCTb NPUIOXEHUSA
3HauuTenbHO Bo3pacTaeT!

N elwé BaxKHO OTMETUTb, YTO UCMOSIb3YSA MypY, Bbl MOXETE NPOBEPATb KOPPEKTHOCTb
CBOMX Taln XMHTUHIOB, KOTOPbIE Bbl YKaszanu. Noka y4mwbcsa MOryT OblTb BOMPOCHI,
NpPaBWbHO NN yKa3aH TUN — BOT MOXHO YKasaTb TUN y NnapamMeTpa GyHKLNK, BbI3BaATb 3TY
GYHKLUMIO C faHHBbIMU U NOCMOTPETb, Kak NoBefET cebsi NpoBepsATOp TUNOB, BCTPOEHHbIN B
IDE, n Kak noBefET cebs mypy.



Eweo NMPaKTUN4YeCKUX acnekKkrtax tTunn3aumum

OnuuoHanbHble AaHHble

ana YKa3aHna onunoHalsibHbIX AaHHbIX MOXHO MNOJIb30BaTbCA BepTI/IKaJ'IbHOIZ LIepTOIZ:

def print_hello(name: str | None=None) -> None
print(f"hello, {name}" if name is not None else "hello anon!"

34ecb napaMeTp name QyHKLMM print_hello ABNSETCHA ONLMOHANbHbLIM, YTO OTPaXEHo a) B
type hinting (HanoMHIo, BepTUKaNbHas YepTa B Nogckaskax TUNoB o3HavaeT UJ1N) 6)
3a[aHo 3Ha4YyeHune no ymonyaHumo None.

KoHTeitHepbl — Iterable, Sequence, Mapping u gpyrue

Kak ykasaTb TUn gnsa KoHTenHepa ¢ AaHHbIMUW, Hanpumep, A9 CNucKa ro3epoB?

from datetime import datetime
from dataclasses import dataclass

class User
birthday: datetime

users =
User(birthday=datetime. fromisoformat("1988-01-01"
User(birthday=datetime. fromisoformat("1985-07-29"
User(birthday=datetime. fromisoformat("2000-10-10"

def get_younger_user(users: list[User]) —> User
if not users: raise ValueError("empty users!"
sorded_users = sorted(users, key=lambda x: x.birthday
return sorded_users|0

print(get_younger_user(users
# User(birthday=datetime.datetime(1985, 7, 29, 0, 0))

[o python3.10 cnncok anga ykasaHus Tvna Hago 661510 UMNOPTUPOBATbL U3 typing, HO
cenyac MOXHo list He UMNOPTUPOBATb K NPOCTO Cpasdy UCMOMb30BaTb, YTO YO00HO. To



ecTb Python npogonaet gBun>XeHne B CTOPOHY eLLé 6bonee NnpocToro n yaobHoro
NCMNoNb30BaHMA NOACKA30K TUMOB.

Ob6paTtute BHUMaHNE — TEXHUYECKN MOXHO yKasaTb NPOCTO users: list, HO Torga IDE m
CTaTUYeCKUN aHann3aTop Koaa Bpone mypy He 6yayT 3HaTb, YTO HAXOLAUTCA BHYTPU 9TOrO
CMUCKa, N 9TO Hexopowo. Mbl XXe U3HayasibHO 3HaeM, YTO TaM MMEHHO TUM faHHbIX User,
06beKTbl Knacca User, U, 3Ha4YUT, 3TO Haf0 B ABHOM BUAe yKasaTb.

Tak, OT/INYHO, a faBanTe nogyMaem, a obsasaTesibHO NN GYHKLUA MONCKa CaMOoro
MOJI0L0r0 Ko3epa A0/KHa NPUHUMATb Ha BXOL MMEHHO CMUCOK K03epoB? Begb No cyTu
rnaBHOE, YTOObI MPOCTO MOXHO ObII0 MPOUTEPUPOBATLCA MO NoJSib3oBaTeENAM. MOXET, Mbl
3axX0TUM MOTOM NepeaaTb Ctofa He CMNCOK Mob3oBaTenen, a KopTeXx C Nosb3oBaTeNnsaMu,
WUnn ewe 4YTo-TO? ECNn Mbl NnepegaanM BMECTO CnncKa KopTex — byaeT owmnbka TUNoB
cenvac:

from datetime import datetime
from dataclasses import dataclass

class User
birthday: datetime

users = # cMeHunu Ha tuple
User(birthday=datetime. fromisoformat("1988-01-01"
User(birthday=datetime. fromisoformat("1985-07-29"
User(birthday=datetime. fromisoformat("2000-10-10"

def get_younger_user(users: list[User]) —> User
""""Bo3BpawaeT camMoro Mosiogoro nosib3oBaTens M3 Crnucka
sorded_users = sorted(users, key=lambda x: x.birthday
return sorded_users|0

print(get_younger_user(users # TyT BMOoHa ownbka B pyright!

Koa paboTaeTt (NOBTOPUMCSA, YTO MHTEpPNpeTaTop He NpoBepseT Tunbl B type hinting), HO
npoBepkKa TUMNOB B pefaakTope (M mypy) pyraeTcs, 3TO HEXOPOLLO.

Ecnv Mbl TOCMOTPUM [0KYMEHTALMIO N0 GYHKLUUKM sorted, TO YBUAUM, YTO NePBbINA
9/IEMEHT TaM Ha3BaH iterable, To eCTb UTEPUPYEMBINA, TO, MO YEMY MOXHO
npoutepupoBaTtbcs. To eCTb Mbl MOXEM MNepenaTth Mobyo UTEPUPYEMYIO CTPYKTYPY:


https://docs.python.org/3/library/functions.html#sorted

from typing import Iterable

def get_younger_user(users: Iterablel[User]) —> User | None
if not users: return None
sorded_users = sorted(users, key=lambda x: x.birthday
return sorded_users|(0

N Tenepb BCE B nopsake. Mbl MoxeM nepeaaTh M6y UTepupyemMyro CTPYKTYPY,
aNeMeHTaMUn KOTOPO SBNAKOTCA aK3eMnapbl User.

A ecnu HamMm Hago obpalaTbCa BHYTPU QYHKLUM MO MHOEKCY K 3NeMeHTaMm
nocnepoBaTenbHOCTU? MogonAET Nu Iterable? HeT, Tak Kak Iterable nogpasymMmeBaeT
BO3MOXHOCTb UTEPUPOBATLCA MO KOHTENHEPY, TO €CTb 06XOOUTb €ero B LIUKJ/Ie, HO 3TO He
npegnonaraet o6sA3aTesibHOM BO3MOXHOCTM obpalatbCA No MHAEKCY. [l aToro ectb
Sequence:

from typing import Sequence

def get_younger_user(users: SequencelUser]) —> User | None
""""Bo3ppauwaeT caMOro Mon0goro nosb3oBaTtend M3 cnucka'""
if not users: return None
print(users[@
sorded_users = sorted(users, key=lambda x: x.birthday
return sorded_users|(0

Tenepb BCE B nopsgke. B Sequence MOXHO obpallaTbCa K 3N1IeMEHTaM No UHOEKCY.

Eweé oanH BaXkHbIN BOMpocC TyT. A 3a4eM 1UCnosib3oBaTb Iterable UK Sequence, €CNN
MOXXHO MPOCTO NEPEYNCTIUTb PasHble TUMbl KOHTENHEPOB? Hy nX Xe orpaHnyeHHoe
KONMMYecTBO — TaM list, tuple, set, dict. [JnA yero Ham Torga obwme Tunbl Iterable n
Sequence?

Ha caMoM fene Taknx TUNoB KOHTENHEPOB, MO KOTOPbIM MOXHO UTepUPOBaTbCS, BOBCE He
orpaHu4yeHHoe 4Yncno. Hanpumep, MOXHO co3faTb CBOW KOHTENHEP, MO KOTOPOMY MOXHO
6yp,eT nTepmnpoBaTbCAd, HO NMpwn 3TOM 3TOT TUM HE 6y,u,eT HacniegoBaTb HAYEro 13
BblllenepeyncrsieHHoro Tuna list, dict n TN:



from typing import Sequence

class Users

def __init_ (self, users: Sequencel|User
self._users = users

def _ getitem__(self, key: int) —> User
return self._users|key

users = Users # cMeHunun Ha tuple
User(birthday=datetime. fromisoformat("1988-01-01"
User(birthday=datetime. fromisoformat("1985-07-29"
User(birthday=datetime. fromisoformat("2000-10-10"

for u in users
print(u

CnocoboB co3faTb Takyr CTPYKTYpPY, MO KOTOPOM MOXHO UTEPUPOBATLCA UK
obpallaTtbca no nHaekcam, B Python MHoro, ato oguH ns cnoco6oB. BaXxHO NpocTo
NOHMMaTb, YTO €C/IN BaM Ha[0 nokasaTb CTPYKTYpPY, MO KOTOPOK, Hanpumep, MOXHO
NTepUpPOBaTbCA, TO HE CTOUT OrpaHMYMBaTb HAabopP TakKNUX CTPYKTYP NPOCTbIM
nepevYncneHnemM crnmcka, Koprexa n yero-To eweé. Ncnonbsymnte o606LWEHHbIE TUMbI,
CO3[aHHble cneunanbHO 415 3Toro, HanpuMep, Iterable UM Sequence, NOTOMY YTO OHW
NOKPOT AENCTBUTENBHO BCE, B TOM YUC/Ie U CBOU KACTOMHbIE (CaMOTMUCHbIE)
peanusauynm KOHTENHEPOB.

Hy 1 Hanocnefok — Kak onpenennTb TUN cnoBaps, KNKnYaMm KOTOPOro ABAAKOTCA CTPOKMN,
a 3Ha4YeHnAaMn, Harnpumep, 0bbekTbl TUNa User:

some_users_dict: dictlstr, User]| =
"alex": User(birthday=datetime.fromisoformat("1990-01-01"
"petr": User(birthday=datetime. fromisoformat('1988-10-23"

n TaK>Xe, eC/in HET CMblICJ1a OrpaHnymMBaTbCA MMEHHO CJ'IOBapéM " I'IO[J,OVI[J,éT nobas
CTPYKTYpa, K KOTOPOM MOXHO obpalaTtbCs No KA4YamM — TO €CTb 0600LLEHHBIN TUM
Mapping:



from typing import Mapping

def smth(some_users: Mapping[str, User!) —> None
print(some_users|["alex"

smth
"alex": User(birthday=datetime.fromisoformat("1990-01-01"
"petr": User(birthday=datetime.fromisoformat('"1988-10-23"

Mapy CNoB CTOUT CKasaTb NPO KOPTEXMW, eCNn pasMep KopTexa BaXKeH U Mbl XOTUM ero
NPAMO yKasaTb B TUMeE, TO 3TO MOXHO cAenaTth Tak:

three_ints = tuplelint, int, int
Ecnn KonnyecTBo 3/1EMEHTOB HEN3BECTHO — MOXHO TakK:

tuple_ints = tuplelint

)xeHepuku

YTO ecnun Mbl XOTUM HanucaTb 0600LWEHHYHO GYHKLMIO, KOTOpas NPUHMMAaET Ha BXO[,
NTEPUPYEMYIO CTPYKTYPY, TO €CTb CTPYKTYPY, MO KOTOPON MOXHO UTEPUPOBATLCSH, U
BO3BpallaeT pesynbTaT NepBon Utepaumm?

from typing import TypeVar, Iterable
T = TypeVar("T"

def first(iterable: IterablelT!) —> T | None
for element in iterable
return element

print(first one "two" # one
print(first((100, 200 # 200

Kak Bnaunte, TMNOM AaHHbIX B 3TON UTEPUPYEMOI CTPYKType iterable MOTyT BbITb NtObbIE
[laHHble, a Hawwwm type hinting B GyHKLUN first roBOpAT OYKBaNbHO, YTO QYHKLMA



NPUHUMAET Ha BXOopA, UTepabenbHyo CTPYKTYPY OaHHbIX, KaXAbliA 31EMEHT KOTOPO MMeeT
T™MN T, 1 GYHKLUMS BO3BpALLaeT TOT Xe TUMN T. Tun T npy 3TOM MOXeT 6bITb MHO6bIM.

9TO TaK HasblBaeMble OXXEHEPUKU, TO eCTb 0606LWEHHbIE TUMbI.

|_|pI/ILIéM UMA T 30€eCb 3TO NpUMepP, OH YaCTO NCNOJIb3YeTCA UMEHHO Tak, T, OT Type, HO
HasBaHMe Tuna MOXeET B6bITb U NObLIM Opyrum.

MomMumo OXXEHEPUMKOB MOXHO COXPaHATb OTAEJIbHbIE TUMbI ONA nquue|7| YNTaeMOCTn KoAa
M NOACKAa3KN 4YnTaTento, 4HTo MMEeHHO 3a AaHHble 3eCb XPaHATCHA:
from dataclasses import dataclass
Phone = str
class User
user_id: int
phone: Phone
def get_user_phone(user: User) —> Phone

return user.phone

Mbl yXe MCMNONb30Banu 3TO B KOA.e NPUIOXEHUS NoroAbl, Koraa 3aaasany NceBaoHuM s
ropoga v rpagycos Llenbcus.

Bbi3biBaeMble 00bEeKTbI

Kak nssecTtHo pyHKLMKN B Python aTo 06blYHbIE 0OBEKTHI, KOTOPbIE MOXHO NepefaBsaTth B
apyrve ¢oyHKUUK, BO3BpaLlaTb U3 ApYyrux GyHKLMA U TM, NO3TOMY ANA HUX TOXE eCTb CBOM
TN Callable:

from typing import Callable
def mysum(a: int, b: int) —> int

return a + b

def process_operation(operation: Callable[[int, int int
a: int, b: int) — int
return operation(a, b

print(process_operation(mysum, 1, 5 # 6



30ecb And apryMeHTa operation QYHKLWUU process_operation NPOCTABIEH TUN
Callable[[int, int], int].3pgecb [int, int] — 9TO TUNblI aPryMeHToOB QYHKL NN
operation, MOMy4YaeTCs, YTO Yy 9TOM GYHKLMN OONKHO ObITb ABa aprymMmeHTa u oHm oba
OOMMKHbI UMeTb TUN int. lNocnegHuin int B onpegenenHnn Tuna Callable[[int, int], int]
obo3HayvaeT TN BO3BpaLLaeMoro GpyHKUMen sHaYeHUS.

Stub ¢ainbl U paboTa Cc HETUNU3IUPOBAHHBIMU GUGUOTEKaAMMU

Ba)xHO noHMMaTb, 4YTo type hinting paboTaeT He TONbKO A1 apryMeHTOB QYHKLUMIA U
BO3BpalllaeMbIX 3HaYEHUN. Mbl MOXeM NPOCTO CO34aTb NepeMeHHYHo 1 yKasaTb e TU:

book: str = "Tononek MOM B KpaCHOW KOCbIHKe"

B Takom cueHapum aTo n3bbiTodyHO — IDE 1 cTaTnyeckuin aHanmsaTop Koga v Tak BULSAT,
4YTO B NepeMeHHOM book XpaHUTCA 3HaYeHMe Tuna str. OgHaKo B TaKOM CLLeHapuu:

book: str = find_book_in_library("Tononek mou B KpacHOW KOChHKe'

OYHKUMA noncKa KHUMM find_book_in_library MOXeT 6bITb He Hawen yHKLUNEN, a
bYHKLUMEN KaKON-TO BHELWWHEN 6UbnnoTekn, KoTopas He UCMOoNb3yeT NoACKasKu TUMNoB. To
eCTb 018 GYHKLUM MOXET ObITb HE NPOCTAaB/IEH TUM BO3BPALLAEMOrO 3Ha4YeHUs. YTobbI
IDE n cTaTU4YeCckuin aHannsaTop 3Hanu, YTo TUM aHHbIX, KOTOPbIN ByAeT XpaHUTbCS B book,
9TO UMEHHO str, MOXHO TaknuM ob6pas3oM noackasaTtb UHCTPYMEHTaM O BEPHOM Ture.
NHorpa ato 6biBaeT o4eHb NonesHo, korga 6nbnmoteka He NCNosib3yeT NOLCKAa3KU TUMOB,
a BO3BpaLLaeMbll TUMN OaHHbIX KAKON-TO CMOXHbIA U Mbl XOTUM, 4Tobbl IDE 1 mypy Ham
nomMoranu aHanusnmposaTb Hall KOA4 U TUMblI.

B 10 Xe Bpemsa B Python cyuwiecTByeT MexaHn3M Tak Ha3biBaeMbiX CTab-¢$pannos, KOTopble
NO3BOMIAOT TUMN3NMPOBATb B TOM YMCIe BHeELWHNE BubnnoTtekn. Hanpumep, ana django
€CTb NaKeT B pip, KOTOPbIN HasblBaeTcs django-stubs. O cTab-pannax ecTb BUAEO Ha
KaHane Oup>kutanusunpyun!.

Ecnu Bbl UICNOMb3yeTe HETUMU3MPOBaHHYO BUBINOTEKY — MOXHO NOMCKaTb roToBble CTab
dannbl ANns Heé, YTobbl BOCMO/Ib30BATLCA NPEMMYyLLECTBaMM TUNN3NpoBaHHoro Python.

NMoacKa3Ku TUNOB HY)XHbI TOJIbKO B QYHKLLUAX?

B yate Telegram kaHasa 3agann OTNIMYHbIA BONPOC — MNOACKA3KN TUMNOB UMEET CMbIC/
CTaBWUTb TOJIbKO A1 apryMeHToB QYHKLUA 1 BO3BPaLLAaEMbIX 3HAaYeHU Unu BoobLie ons
BCEX MNepeMEHHbIX?



https://www.youtube.com/watch?v=KofihAoSp2U
https://t.me/t0digital

N pencteutenbHo. Kak ny4ywe?

B 601blUMHCTBE CLUEeHapmeB NOLCKa30K TUMOB JOCTAaTOYHO TOSIbKO A1 apryMeHTOB U
pes3ynbTatoB ¢GyHKUKUIA. ECnu B HaweMm Kofge Bce QYHKLUM TUNU3NPOBaHbl TakMM 06pasom,
TO nony4aetcs, yto IDE n ctaTnyeckuin aHannsaTop Kofa NoHUMarT Tun nrobon
nepemMeHHon B KOLE N MOryT BbIMOJIHATb BCE NPOBEPKU.

O6bABNAA NepeMEHHYH, Mbl IO 3afaéM €€ 3HayeHne B SBHOM Buge (1 Torga tmn
NepeMeHHON paBeH TUMNY 3HAYEHUS):

age = 33
user = User(username="/HHOKEHTUN"

30ecCb TN NepeMeHHON age paBeH TUMY 3HAYEHUA 33, TO eCTb int, @ TUMN NepeMeHHOoMn
user paBeH User.

BTopoin BapmnaHT co3gaHna nepeMeHHoOn — nNpucBanBaHne en 3HavyeHuns, KoTopoe
BO3BpallaeTca yHKUMEN:

user = get_user_by_username("VIHHOKeHTHIA"

Ecnn Bce ¢pyHKLUMM B HalleM KOLe TUMU3NPOBAHbI, B TOM Yncne N QYHKL NS
get_user_by_username, TO U B TaKNUX CLEeHapUAX TUM NepeMeHHOon o4yeBnaeH. Kakon tmn
OaHHbIX QYHKLMA BO3BpaLLaeT, TaKOW TUM aHHbIX Yy NepeMeHHOn 1 bygerT.

MonyyaeTcs, UTO ecnun Bce GyHKL MU, UCNONb3yeMble B KOAE, TUMM3UPOBaHbI, TO Kak
NpaBWIO HET CMbICNa NPOCTaBNATb TUMbI 419 0ObIYHbIX MEPEMEHHbIX.

OpHako, nHorga 6biBaeT Tak, YTO Mbl MCMOJIb3YEM BHELLHIOK BMBIMOTEKY, GYHKL NN
KOTOPOW HETUNU3NPOBaHbI. ECnu pyHKLUMA get_user_by username B NPUMepe Bbllle 3TO
bYHKUWMA BHELWHeN BUBNNOTEKN U OHa HETUNN3MpPoOBaHa, To IDE u ctatuyecknn
aHanMs3aTop Kofa He 3HaroT, KaKoW TUM AaHHbIX BEPHET aTa QYHKLUUA 1 NOTOMY He 3HaloT,
Kakon Tun éygeTt y nepeMeHHom user. Torga MoXHoO noackasatb MUHCTPYMEHTaM, BHO
yKasaB Tun:

user: User = get_user_by_username("/HHOKeHTUN"

Tenepsb IDE n cTaTndyecknin aHanmsaTop 6yayT 3HaTb TUM NEPEMEHHON U CMOTYT
BbINOJIHATL BCe NpoBepKu. OTINYHO!



EWE oanH cueHapuii, NPy KOTOPOM MOJe3HO 3a4aTb NepeMeHHON TUM — Korga Mbl
NHULMaNU3NpyeM NepeMeHHY NMycTbiM 3HaYeHNEM, HO XOTUM YKa3aTb, JaHHble Kakoro
KOHKPEeTHO Tuna Tam 6yayT.

HaanMep, B KOHCTPYKTOpPE KnacCa Mbl UHULLNAITN3NPYEM anI/I6yT C Ha4daJlbHbIM
3HayeHuneM {}, To ecTb I'IyCTOI7I c/qioBapb, HO yYKa3biBaeM, YTO B 3TOM CJiOBape KJito4aMin
6y,EI,YT CTPOKWU, 3HAYEHNAMIU YNCNa. To eCTb Mbl YTOYHAEM TUN OaHHbIX, CYy>XaeM ero C
NMPOCTO CcnoBapsA A0 cnoBapa C KOHKPETHbIM TUMOM KoYen U 3HaYEHUN:

class SomeClass
def __init__ (self
self. some_dict: dictlstr, int] =

def some_method(self
self._some_dict["some_key"] = 123 # Bcé ok no Tunam
self._some_dict[123] = "some_key" # Owumbka Tunos!



Pe3loMe

PamMoTHOE ncnosnb3oBaHue type hinting n 0Co3HaHHbIN BbIOOP K1acCoB OTAENAET KOA
HOBMYKa OT KoAa pacTyLero npodeccunoHana. lNonb3ynca nogckaskamMm TUMNoOBs,
NPoAYyMbIBan CTPYKTYpPY TBOEro NPUIOXKeHUS N UCMOSb3yeMble TUMbl AaHHbIX, N TOraa
TBOM peLlleHns ByayT KpacuBbIMU, MPUATHO YNTAaEMbIMU, JIEFKO NOALEPXKMNBAEMbBIMA U
HagEXHbIMW.

Tbl gounTan gocroga n pasobpancs ¢ matepuanom? OTnnyHo, monogey! lymato, Tebe
CTOWUT NpuUcnaTb HaM pestoMe Ha noyTy: join@to.digital


mailto:join@to.digital

KoHTaKThI

Y Hac MHOro xopolmnx Mmatepuanos B YouTube, ecnu Bapyr Thl elé He NnoanmucaH —
YouTube kaHan [ingxxutannsupyn!

MHOro onepaTtnMBHOM U TEKCTOBOW NMonesHon nHoopmaumm — B Telegram kaHasne!l

Tak>e, KOHeYHO, ecTb VK rpynna v [13eH.

06 o6pa3oBaTenbHOMU Nporpamme AAivaxutanusmpym!

Cenyac rotoBuTCs K nepesanycky Kypc OCHOBbI KOMMBIOTEPHbLIX 1 BED-TEXHOOINN C
Python. Kypc — oTnnyHbIn, Ha Stepik Awards 6bia Npu3HaH ayyLwni NnaTHbIM KypCoM
2021. MoanuceiBancs, 4Tobbl He NpoNyCTUTL cTapT. HoBoe nsgaHune Kypca éyaet Ha 30%
6onblle u nonesHee!

A ecnn Tbl YnTaelb 3TO NosgHee MoHA 2022, To BNOJIHE BEPOATHO, YTO KYPC YXXe Bbllen.
Berun no ccbinke!


https://www.youtube.com/channel/UC9MK8SybZcrHR3CUV4NMy2g
https://t.me/t0digital
https://vk.com/digitalize.team
https://zen.yandex.ru/id/6235d32cb64df01e6e78c883
https://course01.to.digital/
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