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BbiIXoaHble cBeAeHUA

Bbaiimyp3uH [laynet A6ysapoBuy
Go: OT MepBOW CTPOKW A0 MHTEPHeT-MarasmnHa: npakTnyeckas kHura. — shanraq.org, 2026. —
dneKTpoHHOEe nsgaHne. O3HakomMuTeNnbHbIM dparmeHT 0.21.0-sample.

MpakTnyeckas KHMra o Go. YntaTtenb Lwar 3a LWarom co34aéT MarasuH UnepoBbIX KHUT: OT NepBOi
nporpamMmbl 1 KaTanora 0 3aka3os, Bblga4yu $alrinos 1 aKcnayaTaumm npunoxeHns. Matepman
OpraHM3oBaH B TPY YPOBHS 1 UCMONb3YyeT OrNopHble 06paskl, NpoBepsieMble NprMepsb! 1
CaMOoCTOSATENbHbIE 33JaHNS.

JononHUTeNbHbIV y4ebHbIA MaTepuan Ans cTygeHToB 6akanaBpuata NT-yHMBepCcMTeTOB,
TEXHUNYECKNX Y MHOTOMPOJUIIbHBIX By30B MO HanpaBieHUsaM «[porpamMMHas MHXEHepUs»,
«KomnbtoTepHble Haykn», «<MIHGOPMaLIMOHHbIE CUCTEMbI», «BblUMCIMTeNbHAA TEXHWKA U
nporpaMMHoe obecneyeHve». OTae/bHble pa3zesibl Noae3Hbl CTygeHTaM NMHPOPMALIMIOHHOIA
6e30MacHOCTU 1 NPUKNAAHON MHPOPMATUKKM, NpenoAaBaTensiM NPakTUYecKnx ANCLMMINH 1
paspaboTurkKam, n3yyarLimm Go camoCTOATENBHO.

ABToOp: balimyp3nH [layneTt Abysaposuu.

Mo o6pasoBaHMi0 — MHXeHep-TexHonor no ONW, no NpM3BaHMI0 — NHXeHep-NPOorpaMMuCT.
UspaTenbcknia npoekT: shanrag.org.

[aTa aToui pegakumm: 17 ceHTabps 2026 roga.

A3bIK: pyCCKUA.

dopmaTbl: PDF, EPUB, HTML.

3T0T darin coaepXkunT Npegmciosme 1 rnaebl 1-12. Bce 42 rnaBbl HaNWCaHbl; NOJHbIA YePHOBUK
NPOXOANT peAaKLUMOHHYI NpoBepky. [laTa 0THOCUTCS K paboyeit pefakunm, a He K 3aBepLLUEHHOMY
KOMMepueckoMy Bbinycky. ISBN 1 61bnnoteyHble knaccuPpmkaLmMoHHbIEe MHAEKChI B 3TOV peaakumm
He yKa3aHbl.

© 2026 balimyp3nH [laynet Aby3apoBuH.
NcxogHas ob610xkKa npeAocTaBneHa aBTOPOM; HOBasi BepCums ajanTpoBaHa ¢ nomoLlsio V.
MoaroToBKa PyKOMMCK 1 y4ebHbIX MaTepranoB BEAETCA C UCMO/b30BaHNEM MHCTPyMeHToB VW

MepcoHax Go gopher co3gaH Renee French: ncrouHnk, CC BY 4.0. B 0610XKe, NOroTUnNe 1 NKOHKax
ncnonb3oBaHa aganTtaums ¢ noMmoLlbto VIN: gobaBneHbl Tenexka 1 KH1Ura, UaMeHeHbl KOMAO3MLUUs 1
opopMneHue. MzgaHne He aBnseTca opuLmanbHbIM NMPOAYyKTOM npoekTa Go.

Kog, nepeHecé&HHbIN 13 ncxogHoro penosntopus, coxpaHseT GNU AGPL-3.0; TekcT AvLeH3n K.
WpwndTel Noto pacnpoctpaHsatotcsa no SIL Open Font License 1.1; konus AMLEH3UW BKIKOYEHa B
3NeKTPOHHBIN KOMMJIEKT. 3TOT $parMeHT onybnnkoBaH 6ecnnaTtHo Ans o3HaKkoMaeHuns. Masbl 13-42
1 nonHble PDF, EPUB, HTML npeaHa3HaveHbl Ana npogaxu yepes shanraq.org. becnnatHoe uteHme
dparmeHTa He N3MeHseT yCI0BUSA NLLEH3NPOBAaHUSA MaTepranos.

CanT: shanraqg.org.
Kop, KHUrun: 6ecnnatHbI apxmB NpuMepoB rnas 2-12. Mokynka AN 3anycka 3TUX NPUMepoB He
TpebyeTcs.
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https://github.com/dake-edu/gopher-shop/blob/main/LICENSE
https://openfontlicense.org/
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https://github.com/dake-edu/gopher-shop/releases

OrnasneHume

Mpeancnosme. MarasmH HaUMHaEeTCA C OJHOM KHUMW

1. Pabouyee MeCTO, KOTOPOE MOXHO NPOBEPUTL

2. KHura nosiBnsieTcs B TepMmnHane

3. Ha3BaHwue, ueHa 1 COCTOSIHNE KHUTW

4. Kakne nsfaHusa MOXHO MnokasaTtb

5. MpaBunno ueHbl 1 NepBbIl TecT

6. CKONIbKO BYKB B Ha3BaHUWN KHUMA

7. KaTanor: cnncok, Maccms 1 C/10Bapb

8. KHura kak sHaueHue: CTPYKTYpbl, MeTOAbI 1 yKa3aTtenu
9. ®aiin He OTKPbLIJICA: OLLUMBKN N 0CBOBOXAEHME pecypcoB
10. MakeTbl: y KaxA0ro npasKna CBOW agpec

11. Katanor otBeyvaeT bpaysepy

12. HTML-wa6bnoH npeBpaLlaeT KaTtanor B CTpaHuULy

shanrag.org - 0.21.0-sample



NMpeancnoBume. MarasmH HauMHaeTCcAa C
OAHOWN KHUTN

O3HaKOMUTENbHbIV PpparMeHT. 34ecb JOCTYNHbI NpeaucaoBue 1 rnaebl 1-12. Bbl HaUHETe ¢
nepBon NporpaMmel 1 JoaéTte o HTTP-katanora ¢ HTML-wwabnoHamu. MNonHas KHUra cofepxmt 42
rnaBbl; 3aKasbl, 4OCTYN K palinam, agMUHUCTPATMBHAA YacCTb 1 3KCMIyaTaums pacCMaTpMBaloTCA B
NPoAocAKeHUN. KapTouka NosIHOM KHUMY Ha shanrag.org. B yuebHOM npoekTe UCnob3yeTcs
TecToBas orJ/aTa: peajibHble AeHbIM He CCbIBatoTCA.

Bbl OTKpbIIM KHUTY 0 Go. K eé nocneaHeit rnase y Bac 6yeT MarasunH 3n1eKTPOHHbIX KHUT. MepBbIM
TOBapOM CTaHEeT Ta camasi KHUra, KOTOPYH Bbl Celivac ymMTaeTe.

3710 yA06HO ANS yUY€bbl: y KaXXA0M HOBOM BO3MOXHOCTW €CTb MOHATHAasA NpuynHa. CTpoka XpaHuT
Ha3BaHwWe. Cpe3 cobupaeT KaTanor. PyHKLMA cUNTaeT CTOMMOCTb. CepBep NokasbiBaeT CTPaHMLY.
Basa momMHWT 3aKka3 noc/e nepesanycka. lMposepka A0CTyna peLlaeT, KoMy MOXHO oTAaTb daii.

Ho marasuH HaunHaeTcsa paHbLue cepBepa. OH HauMHaeTCs ¢ 06eLlaHnsa: YenoBek BbibMpaeT KHUTY,
onnauymnsaeT eé 1 NoayvaeT BOSMOXHOCTb YUMTaTb. Halla paboTa — HanmMcaTb Nporpammy, KoTopas
BbINONHSAET 3TO ObeLLaHne Aaxke Torga, Korga uTo-To NAET He Mo NaaHy.

OpvieHTVp Ha 3KpaHe

CHMUMOK paboTaroLLeiin KOHTPONbLHOW TOUKWN 42 NOKa3biBaeT UTOroBbl MHTepdeiic. B paHHUX rnaBax
Mbl 6yAeM NpUXoAnTb K HEMY MOCTeNeHHO; aApeca, 3aKas 1 LieHbl 34ecb yyebHble.
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MepenTn K cogepXXMmomy

Kop3auHa Boitn

KaTtanor

MoWcK No HasBaHU

. Iy

Haiiti

Go: OT NepBO CTPOKU [0 UHTePHEeT-MarasuHa

OTKpbITbIN parMeHT

4900.00 KZT

KonwuyecTtso (o1 1 go 10)

1

. Iy

CtpaHuua 1

© 2026 eGopher

YyeBHblA MHTEPHET-MarasuH.

Ntor npoeKTa: KaTtanor MHTepHeT-MarasmHa c KHWUrom Ha Go. LleHa Ha CHUMKe AEMOHCTPaLMNOHHadA.

Kak npoiTn oCcHOBbI 6€3 nNponyLeHHbIX CTyneHeun

CHayana BbINONHWUTE HebOobLLME OMbIThI, 3aTEM YMTaTE NPUMEHEHME B MarasmHe. KoMmaHZbl go
run ./labs/... 3anyckaroTCcsi U3 KOPHS KOHTPOJIbHOW TOUKW FNaBbl, FAe NexuT eé go.mod; 370
OTAeNbHble NPOrpaMMbl, @ He 3amnyck Bcero MarasmHa. [lo 3anycka npeAckaxmTe BbiBOj, 3aTeM
CpaBHUTE ero C 06bSICHEHWEM, U3MEHUTE OAHY AeTaNb 1 06bsCHUTE pa3HuLy. He nepexoaute
AaNblUe TOIbKO MOTOMY, YTO CKOMMPOBAHHBIN KO CKOMMUAVPOBACS.

rae UTO HY>XHO HayunTbCsA O6BACHATL

1-2 TekyLas agnpektopusi, Gaitn Nporpammel, MoAy/b; YeM go
TUun oTAM4YaeTcs oT go build.

3-5 MepemMeHHbIe, TUMbI, HyNeBble 3HaYeHUS, YCIOBUSA, LNKIbI,
BbI30Bbl PYHKLIMIA 1 MpOBepKa pe3ynbTaTa.

6-7 BaliTbl 1 pyHbI; Macc1B, cpes 1 map; KonvposaHue
3HaueHs 1 obLee XpaHUAuLLe.
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rae YTO HYXXHO HayuYnTbCA 06BACHATD

8-9 CTPYKTYpbI, yKasatenn n MeToabl; GyHKLMN KaK 3Ha4eHUs,
3ambikaHus, defer n ownbku.

10-12 MakeTbl, HTTP-3anpoc 1 o6pabotumk, HTML-wa6noH, layout
n partial, opopmneHve cTpaHuLpbl.

B nonHol kHure rnaebl 15-18 oTaensHo pa3bupatot JSON, SQL, TpaH3akuum 1 co6CTBEHHbIE
nHTepdericbl. CTaHAaPTHLIN MHTEPENC eTTO0T HYXXEH paHblue — ero MUHVMAasbHbIA KOHTPaKT
06DBACHAETCA B rnaBe 9, a 06N MexaHM3M 1 NOBYLLIKN NHTepdericoB BO3BpaLLatoTcsa B rnase 18.
lopyTUHBI, KaHaNbl U CUHXPOHM3aLMA BBOAATCA B rnaBe 30; oTMeHa paboTbl — B 31; napameTpsbl
TMMNOB N UTepatopbl — B 34. 1o COOTBETCTBYIOLLEN FNaBbl OT YnTaTeNs He TpebyeTcsa 3HaTb 3TU
MeXaHW3Mbl LLe/IKOM.

Ecnuv onbIT He nony4vaeTcs, CHayana NpPoBepbTe ANPEKTOPUIO, BEPCUO GO M TOUHbIA TEKCT OLLUNBKN.
BepHuTeCh K yKa3zaHHOW Npejnockl/ike; nepeneyvaratb pelleHne 6e3 06bACHeHNS pe3ynbTaTta —
HeAO0CTaTOYHbI KPUTEPUIi rOTOBHOCTU. KHIMra 0byyaeT s3biky Yepes NpoekT 1 He 3aMeHsIeT MO/HbIN
CNPaBOYHMK NO BCEM BO3MOXHOCTAM GO.

3auem yunTbca, ecnm A yxke nuileT Kopj,

oT0T BOMPOC 3aCny>XmnBaeT NpAMOro oTeeTa. Ecnv Bawa uenb — NnoayyYnTb HECKOJIBKO CTPOK
nporpamMmbl, 3HaHMe A3blKa yXXe He EAMHCTBEHHbIVI nyTb. NN moxeTt npeanoxnTb peanansaunto,
06BbACHUTL L‘Iy)KOI\/'I KOo4, NoAroToBUTb Te€CThbl N MOMOUYb C UCMpaBNeHNEM oLINBKN. YunTtbcsa Go
cerogHa MMeeT CMbIC paan 6onee CMNbHOM Luenn: ymeTb npeBpallatb CBOKO 3a4a4y B pa60Ta+ou_|,|/||7|
NPOoAYyKT, NOHNMMaTb OCHOBaHNA pEUJEHMVI M COXPaHATb BO3MOXHOCTb MUSMEHNTb UX.

He cTouT cTponTb MOTMBALMIO HA MbIC/IN, UTO VI «HUKOrAa He HayuuTCa» AenaTb Kakyr-To YacTb
paboTbl. BO3MOXHOCTV MHCTPYMEHTOB MeHsatoTcA. B deBpane 2026 roga nccnegosateny METR
NPSMO npeaynpeavnn: Nx NpexHnri pesynbTaT 0 3aMeNeHNI OMNbITHbIX Pa3paboTUmMKOB HeNlb3s
NPOCTO NepeHOCNTb Ha HOBbIe YC/10BUA. HOBOe nccnesoBaHme CTONKHYNO0Ch C OTOOPOM YUHACTHNKOB
1 3aja4, a BeNnN4YHy COBPEMEHHOr0 YCKOPeHNA HaAéXHO OLEeHUTL He Yanochb. 3TO apryMeHT B
noJib3y N3MepeHus pesy/bTaTa B CBoel paboTe, a He N03yHra 3a unu npotns NN, O6HoBeHVe
ncenepgosaHna METR, 24 ¢espansa 2026 roga.

YTo Xe AatoT 3HaAHUSA, e/ MOMOLLHUK CrnocobeH HanumcaTb U KOA, N NPpOBEPKY K HeMy?

Bbl MO>KeTe 3aaTb NpoBepsAeMyto Lenb. «Caena MHTepHeT-MarasnH» oCTaBAseT MHOrO
peLueHnr HessBHbIMU. MOXHO N1 MOKyNaTk CHATOE C Npogaxmn nsgaHne? CoxpaHaeTcsa v ctapas
LieHa 3aKkasa? YTo genatb, ec/in JeHbrv CN1caHbl, a OTBET He NpuLLéNn? NporpaMmmmnpoBaHmne yumT
npespaLlaTb Takme BOMNPOChLl B TOUHbIE NpasBuia. 34ecb BaxHa He AfnHa 3anpoca K WA, a
CNOCOBHOCTb 3aMeTUTb He0CKa3aHHOCTb 1 BbIbPaTh MOBefeHre, KOTOpoe AeliCTBUTENbHO HYXHO
nokynaTesito.

Bbl MO)XeTe OT/IMUNTDL A0Ka3aTeNbCTBO OT y6eaAnTeIbHOro 06 bACHEeHNA. 3enéHbI TecT
noneseH NNLb HACTONbKO, HACKO/IbKO BEPHO ero oxugaHune. Ecnm Koz paspeLuaeT Hyxomy
nonb3oBaTento ckavatb daiin, a TecT NpoBepsieT TONbKO BNaAeNbLA, OHM MOTYT BbIrNAAeTb
COrlacoBaHHbIMU 1 BCE Xe NpornyckaTk OWnbKy. 3HaHne HTTP, ceccuii n XxpaHeHMs faHHbIX
no3BonsieT caMoMy chopMynMpoBaThb OTPULLATENbHbIN CLLeHapuiA: BOTK APYrIM Mo/ib30BaTenem,
NoACTaBUTL YyXoli ID n npoBepunTb 0TKas. MpoBepKa CTaHOBUTCA HE3aBUCMMOW OT NPeAnoNoXeHNN
aBTOpa peann3aumm — yenoBeka Uam Mogenn.
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Bbl coxpaHsieTe ynpaBseHue noce nepBoil yaauyHoi AeMOHCTpaLun. Y marasnHa nosiBaTcs
HOBble N3JaHNS, U3SMEHNTCA LieHa, 3aKOHYMTCA MeCTO Ha A1CcKe, MPUAET NMOBTOPHOE yBeAOM/IeHne
06 onnate. YTobbl NCNPaBUTL NPO6AEMY, HYXXHO CBA3aTb HabA0AAEMbIA CUMMATOM C 3aNpocoM,
COCTOAAHVEM 6a3bl 1 KOHKPETHbIM M3MeHeHeM. HaBbIK YTeHMS KOAa MOMOraeT OLeHUTb
NpeANoXeHHY NpaBKy A0 eé NpUMeHeHU s, a TecTbl U ncTopust Git — NpoBepuTb pesynbTaT U
BEPHYTbCA K paboyeri Bepcun. Bbl MOXeTe NOPyUnTb 3HAUNTENbHYIO YacTb PaboTbl UHCTPYMEHTY,
COXPaHssA MOHNUMaHVe TOro, YTO MeHsieTe 1 noYemy.

Bbl NonyuyaeTe 60/bLUE CAMOCTOATENILHOCTY B Bbl6ope 3agau. Korga Bbl MOHYMaeTe OCHOBbI,
MOMOLLHMK CTaHOBUTCS MOJIE3eH HE TO/IbKO Ha 3HAaKOMOM NpumMepe. MOXHO CPaBHUTL ABa
BapuvaHTa, MPOBEPUTb VX Ha CBOMX JAHHbIX W OTKA3aTbCsA OT NMLLHEN CNOXHOCTW. DTO No3BoNseT
6bicTpee NpoboBaTh UAEN U AeNaTb HEBObLUME NOJIe3HbIE MPOAYKTbI. HO Ka4ecTBO naeun, MHTepec
nokynartener n J0XoJ He cieAytoT aBToOMaTUYeCckn U3 yMeHUst NucaTth kod. KHura He obelaeT HM
rapaHTVPOBAHHOW pPaboThl, HX ycrexa 613Heca; OHa JAET NPaKTUKY CO34aHUS U MPOBEPKU CUCTEMBI,
3a KOTOPYHO Bbl MOXETe OTBeYaTb.

PacnpocTpaHéHHOCTb MHCTPYMEHTOB TOXe He 03HavaeT 6e3yC/I0BHOro AoBepus K pesyabTaTy. B
onpoce Stack Overflow 3a 2025 rog HegoBepue K TOUHOCTU VIN-MHCTpyMeHTOB Bipaxkanu 46%
OTBETMBLUMX Ha COOTBETCTBYIOLLNI BOMPOC, JoBepue — 33%. 3TO OTBEThI y4aCTHUKOB OMpOCa, a He
n3mepeHme 40N OLUIMBOYHBIX MporpaMm. MpakTnyecknin BbIBOZ AN HaLLer KHUMW: MONe3HOCTb
NMOMOLLIHVKA 1 HEO6XOAMMOCTb MPOBEPKX BriosiHe coBMecTUMbI. Stack Overflow Developer Survey
2025: AL

Mo3Tomy Mbl He byaeM copeBHOBaTbCs ¢ VIV B ckopocTn Habopa TekcTa nnn TpeboBaTh 3ayunBaHs
BCeli cTaHAapTHOV 6nbnnotekn. CHayana Bbl OCBOUTE JOCTAaTOUHO A3bIKa, YTOObI UMTaThb
He60/bLLYI0 NPOrpaMMy, O6BACHATL €€ COCTOSHME N MPOBEPSTL pe3y/bTaT. 3aTem
nocneAoBaTenbHO pasbepéTte AaHHble, MpaBa AOCTyNa, TPaH3aKUMn, NOBTOPHbIE COBLITUA U
OCTaHOBKY cepBepa. TV 3HaHWSA CBA3bIBAOT OTAeNbHbIe Galiibl B MOHATHYIO BaM CUCTEMY.

|/|CI'IOI'Ib3yI7ITe NMOMOLHWKa Tak, uTobbI NOC/NE pa60TbI C HAM 0CTaBa/icsi COBCTBEHHBbIV HaBbIK:

1. o noackasky 3anunimTe oxungaemMmoe nosegeHme n ogvH cnyula|7|, KOorga onepauvia 40J/1KHa
3aBepLNTbCA OTKa3oM.

2. NonpobyriTe BbINOAHUTbL HEGONLLLON LWar camu. Ecnv 3acTpsnun, nonpocuTe NoAcKasKy uan
06bSACHEeHNEe KOHKPETHOro MecTa, 3aTeM NpoBepbTe ero 3aMnyckom.

3. AN npeanoxeHHoW npaBku npounTalite diff n 06bsACHUTE, Kakoe NPaBUIO OHa COXPaHSET.
Monpocute N nonckaTe KOHTPrpYMep, HO CaMy MPOBepbTE, AENCTBUTENILHO 1V OH NpoBepsieT
HY>XHOE ycnoBue.

4. Ha cnepyowinii AeHb N3MEHUTE YC/I0BME 3aJaun U MOBTOPUTE KJTHOUEBYHO YacTb 6€3 roToBoro
oTBeTa. Ecnm He nonyyaeTcs, BepHUTECh K MafleHbKOMY NMpuMepy: paboTaroLlas BHepa nporpaMmma
eLlé He O3HaYaeT OCBOEHHbIV CerofHs Npuém.

Y>e B 3TOW KHUre Bbl CMOXeTe NPoBepuTb MOJIb3y TAaKOro NoAX04a Ha COGCTBEHHOM MarasunHe: He
TOIbKO MONYUUTL CTPAHULY MOKYMNKWY, HO 1 O6BACHUTL, MOYEMY UyXOW 3aKas 3aKpbIT, NOBTOP
onsatbl He BbIJaéT INLLHEro Npasa, a CHATas C NPOoAaXu KHUra OCTaéTcs y NpexxHero nokynarens.
VIMeHHO 3Ta CrocobHOCTb — MOCTaBUTL 3ajayy, NPOBEPUTL peLleHne 1 OCO3HaHHO ero passuBaTh
— Jenaet oby4yeHure oCMbICIeHHbBIM Mpuy passuTun UW.
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O6pas, KOTOPbIA MOXXHO YHECTU € cobom

3akpoliTe Ha ceKyHAY TeKCT U NpeACTaBbTe HE6ONbLLON KHVXKHBIA CTOM: Ha HEM NeXNT KHUTa, PSAOM
CTOUT LEHHMK, NOZ CTONIOM XpPaHUTCS TeTpajb 3aka3oB. MNokynaTtens BbiI6MpaeT KHATY; NpojaseL,
npoBepsieT onnaTy U OTAAET 3K3eMNAsp. B 3TOM KapTUHe yxe ecTb byayLimne faHHble, AeNCTBUA U
npaBwWia Hallero MarasuHa.

Mbl 6yzemM BO3BpaLLATLCS K 3HAKOMbIM NpeAMeTaM: LIeHHMKY, KapTouke, Noske, 3anmncaHHoMy
aspecy. 3To onopHble 06passbl. VIx 3agava — NOMOYb BaM BCMOMHUTb CBSA3b MeXAy YacTaMu
nporpammbl. Agpec Ha bymare, HanpyMep, HAaNOMWHAET, YTO KOMMpPOBaHMe ajpeca He CO34aéT
BTOpPYIO KBapTMpy. B rnaBe 06 ykasaTensix Mbl MPOBEPUM MOXOXee pasnyme Ha JaHHbIX KHUTN.

O6pas Bcerga nMeeT rpaHuLy. KomnbloTepHas NaMsiTb He YCTPOeHa Kak KBapTupa, a cpe3 Go He
ABNAeTCs AepeBsAHHOM NoaKoNA. Mocie 3HaKOMCTBA C 06pa3oM Mbl HA30BEM TOUHOE MPaBUIO,
3anyCcTUM NpUMep 1 HaAEM ciydali, B KOTOPOM 6bITOBAs MOACKA3Ka yXKe HeaoCTaTouHa.

Tak Mbl CNONb3yeM MPUEMBI OMOPHbIX CUrHanos B. ®. LLlatanoBa: cHavana BUAUM Lienoe, NoTom
pasbupaem geTtanu, OKMMaeM X 40 NOHATHOM ONOPbI M BOCCTaHaB/IMIBAEM CMbIC/T CAMOCTOATE/IbHO.
ManeHbKni pUCYHOK Ha NOAAX Nosie3eH TObKO TOrAa, KOrja rno Hemy Bbl MOXeTe 06BbACHUTD
AencTeue. XyAoXeCcTBeHHble COCOBHOCTU AN 3TOMO He HYXKHbI: MPAMOYTONbHUK, CTpesika 1 fBa
C/10Ba BMOJIHE MOAONAYT.

UTOo Mbl NOCTPpOUM

MoceTunTens YBUANT KaTaslor 1 OTKPOET onucaHue. MNokynaTeb cO34acT 3aKas U nepengér K onnare.
MNMocne noaTBEPXAEHUSA KHUMa NOSABUTCA B ero 6ubnnoteke. OH CMOXET BepHYTbLCSA 3aBTPa U CKavaTb
eé CHOoBaA.

Y aBTOpa 6yAeT BO3MOXHOCTb 06aBUTb KHUTY, UCMPAaBUTb OMWCAHNE U BbINMYCTUTb HOBYH BEPCUIO
daiina. MNpu 3TOM N3MeHeHe CerogHsLLHeN LeHbl He J0/I)XHO NepenncaTh BUepaLLHIoH MOKyMKy. A
YesioBeK, KOTOPbI MOA06PaN aApec UyKoro 3akasa, He AO/IKEH MONYYUTb YyXyt 6BUBANOTEKY.

CHauvana BC€ byaeT NPOVNCXOANTL Ha BalleM KOMMbloTepe. 15 nepBbIX OMbITOB HAM He HYXXHbI
HacTosime AeHbr. Mo3xe NosABUTCA TeCToBas NaTEXHas cMcTemMa: Mbl Hay4uMcs obpabaTbiBaTb
ycnex, 0TKas 1 CUTyaLmio, Korga oTeeta HeT. [logktoueHne peanbHONM oniaTel TpebyeT oTaenbHOM
HaCTPOWKM BbIBPaHHOro NpoBalijepa; y4ebHbIli OTBET «yCrneLHO» He 03HayaeT, UTO AeHbr
NOCTYMWIN.

Tpwn cTyneHu oaHoOV pa6oThl

Ha nepBoli cTyneHn Bbl 0CBOMTE OCHOBBI 13blKa U cobepéTe KaTanor. Mbl 6yaeM oCcTaHaBAMBaTbLCSA
Ha BeLLax, KOTopbIe OMbITHLIN Pa3paboTunK AenaeT aBTOMATUYECKW: Fae HaxoanTesa ¢alin, uto
03HauaeT coobLLeHVe KOMNUASATOPa, MOYeMY N3MEHEHME 3HaUEHWS He BCersa MeHseT NCXOAHbIe
JaAHHble,

Ha BTOpOIi CTyneHn NpuioXeHne HaYHET XpaHUTb AaHHble U pasnnyaTb Nosb3oBaTtenei. 34echb
NoABATCA 3aKa3bl, CecCUK, NnaTexn 1 earinel. Bam notpebyetcst 06bACHATL He TObKO YAAYHbIN
nyTb, HO 1 OTKa3: YTO MPOUN30MAET, e/ 3anpocC NPULLIEN BTOPO pas Uaum 6asa He oTBeTUNa.

Ha TpeTbeli cTyneHn Mbl 6yzeM NpoBepsiTh PeLLleHnst Mo Harpy3koi 1 npu c6oax. Hayunmcs
HaXoAMTb NMPUYVHY 3aJ€PXKKM, 3aBepLUaTh paboTy 6e3 6poLLEHHbIX 3a4a4, BOCCTaHaBINBATb
AaHHble 1 BbiNycKaTb M3MeHeHUsi. CNOXHOCTb 34eCb OnpeensieTcst NoCNeACTBUAMN peLleHunii, a He
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KOIN4eCTBOM YCTaHOB/IE€HHbIX TEXHONOrni.

3Tn cTyneHun HasbiBatoTcs Junior, Middle n Senior. 3To opueHTUpPbI FYy6UHBI paboTsl. NMpoYnTaHHas
rnaBea camMa no cebe He npuceavBaeT kBannoukaumio. bonee nonesHas nposepka — CymeeTe Nu Bbl

06BACHNTb peweHne n NOBTOPUTL €ro B 3aja4ye, KOTOPYHO eLlé He Bngenn.

KoMy agpecoBaHa KHUra

KHura npegHasHaydeHa And CaMoCTOATE/IbHOTO N3yyYeHUdA GO 1 1CNOb30BaHWSA B KayecTBe
AOMNONMHNTENBHOIO yqe6Horo MaTepKrasia Ha NPaKTUYeCKNX 3aHATNAX N B yqe6Hb|x npoeKTax By3a.
HayaTb MOXHO 6€3 onbITa nporpaMMmmpoBaHnA: nepBaa CTyneHb 0b6bsACHsAET NHCTPYMEHTbI, 3aNNCb
A3bIKa N pa60Ty HeboNbLINX nporpamMmm. Ecnwn Bbl y>Xe nuiieTe Ha ApYyrom A3bike, nepsBble raBbl
NMOMOTYT CBA3aTb 3HAKOMbIE€ 3a4a4W C NMpaBnaaMn Go.

B BbICcLLeM 06pa3oBaHMK KHUra Npexje BCero agpecoBaHa CcTyaeHTaMm 6akanaBpuara
NT-yHNBepPCMTETOB, TEXHUYECKNX YHUBEPCUTETOB N T-dakyNbTeToB MHOroNpoduabHbIX BY30B.
OcobeHHO 6/11M3KK HaLLeMy NPOEeKTy CedytoLLe HanpaBieHUs:

HanpaBneHme nnn cneumanbHOCTb

MporpammHas nHxeHepus / Software Engineering

KomnbtoTepHble Haykn / Computer Science

NH$OopMaLmMOHHbIe crcTeMbl

BbluncnmtenoHas TexHmka un nporpamMmmMHoe obecrneyeHune

MpuknagHas nHpopmaTmka

NHpopmaLmoHHasa 6e3onacHocTb / kmbepbe3onacHOCTb

[l Kakmx y4ebHbIX 3a4au NPUroAnNTCs KHUra

Pa3paboTka NpUIOXeHs, pa3jesieHne OTBETCTBEHHOCTH,
TeCTUPOBaHWe, COBMECTHasi paboTa € KOZOM

MpakTuKa A3blka, CTPYKTYpbl AaHHbIX, PaboTa C NamMaTbio U
KOHKYPEHTHOE BbIMOJIHEHVEe

MpoeKT1pOBaHMe KaTanora v 3aka3oBs, 6a3bl AaHHbIX,
cepBepHble MHTepdelickl 1 NpaBa AoCTyna

Co3gaHune 1 CoONpoBOXAeHMEe CepBEPHbIX MPOrpamm,
ceTeBOe B3aIMOAENCTBME, NHCTPYMEHTbLI COOPKU

MepeBog Tpe6oBaHMA NONBL30BaTeNs B JaHHbIE U
rnoBezeHve paboTatoLLero NpoaykTa

MpaKkTiKa NPOBEPKMN BXOAHBIX AaHHbIX, yNpaBieHuns
[0CTynoMm 1 6e3onacHo paspaboTku Be6-NPUIoXKeHN

Tabnvua onucbiBaeT Ha3Ha4veHVe NOSHOM NPorpaMMbl KHUMM. B 03HakomMUTelbHOM dparMeHTe
[OCTYMHbI OCHOBBI A3bIKa, NakeTbl, HTTP 1 wabnoHbl; 6a3a AaHHbIX, AOCTYN 1 3KCNyaTalns BXOAAT B
NOJMIHYI KHUTY. KHUra He 3aMeHsIeT BeCb yUebHbIl NiaH: MaTeMaTnyeckne oCHOBBI, 06LLue
aNropuTMbl, TEOPUS BbIYUCIEHWI U CReumanbHble ANCLUNANHBI M3YYaroTcs TakKe No NPpoduabHbIM

NCTOYHWNKAaM.

Mpumepbl o6pa3oBaTeNbHbIX NporpamMmm B KazaxcraHe

[ns opmeHTMpa ConocTaBmMM MPOEKT KHUMA C peasibHO CyLLeCTBYHOLLMMY NMporpaMmmMamu. HassaHus v
KoAbl NpoBepeHbl Mo opuLmManbHbIM CTpaHMLaM By30B 12 ceHTA6pA 2026 rosa; oLeHKa y4ebHo

NnoJsib3bl B NociegHeM ctonbue — aBTOpCKasn.

By3 Mporpamma

Astana IT University
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Bo3smoxHoe npnMeHeHne KHNMrM

MpakTukym no paspabotke MO n
Be6-NPUIOXEHNIA; CKBO3HOV NPOEeKT
MarasuHa
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https://astanait.edu.kz/ru/Software-Engineering-bachelor

By3 Mporpamma Bo3moxHoe npumeHeHmne KH1rm

MexayHapOoAHbIV yHUBepcUTeT 6B06105 «IHPOopMaLMOHHbIe MpoekTpoBaHme 1 peanmsauns

MHGOPMALIMOHHbBIX TEXHONOMNI — CUCTEMbI» MHPOPMALIMOHHO cUCTEMBI C

MYWT / IITU KaTanorom, 3akasamu v xpaHeHnem
JAaHHbIX

Satbayev University Computer Science MpakTrka nporpammMmmnpoBaHnsa Ha Go
N MHXeHepHas 4acTb y4ebHOoro
npoekTa

oT0T nepeyvyeHb MOXHO MPOAO/DKNTb APYTrMIK By3aMi C 6AN3KMMU HarnpasaeHnamMmn. BrknroyeHune
KHUT B KOHKPETHYH ANCUNMTNHY U Tpe6OBaHI/I$| K pa60Te onpegendert npenojaBsatesib Nan

kadbespa.

[lna kypca 0CHOB NpOrpaMMmpoBaHnNS NOAONAYT NMepBble KOHTPOJIbHbIE TOYKU U 06593aTe/bHbIe
3agaHusa. lna NpoekTHOro ceMnHapa — pasBUTMEe MarasuHa ¢ 06 bsCHEHNEM MPUHSTLIX peLleHuii. B
AVNJIOMHOM paboTe yuebHYH OCHOBY NOTPEByeTCs paclUMPUTbL COBCTBEHHBLIMU TPEHOBAHUAMM,
peanusalmer n NpoBepkamu, ABHO YKa3aB MCMOJib30BaHHbIe MaTepuansl.

Ecnu Bbl yumTechb Ha Apyron cneumanbHOCTU UK ye paboTaeTe MHXeHepoM, NyTb A/19 BaC ToXe
OTKpPbIT. HauHMTe C NepBbIX rNaB 1 CO6CTBEHHON 3aAaun. 34eCb BaXxHee roTOBHOCTbL MPOBEPUTL
CBOE 06bsACHEeHMe 3anyCcKoM NporpaMmel, Yem HasBaHMe AUNA0oMa.

Kak umtatb n NMPaKTUKOBATbCA

Mepea 3anyckoM nNonpobyliTe yragatb pe3ynbTat. 3anuwnTe oTBET O4HOW CTPOKOM. 3aTem
3anycTuTe NporpaMmmy 1 cpaBHuTe. ECiv oTBeTbI Pa3oLLNNCh, Y BacC NOSIBUIOCh TOYHOE MecTo A4
pasbopa.

Mocne npymepa n3mMeHUTe 0AHO yCoBKe. YbepuTe KHUTY 13 KaTanora. MoctaBbTe HyneBoe
Konn4yecTBo. MepegaliTe HEN3BECTHLIN AEHTUGVKATOP. YMEHVE MOIb30BaTLCSA NMPOrpamMMon
Ha4yMHaeTcs C MOHVMMAaHUWS TOro, rAe OHa A0JXXHa 0TKa3aTb.

3aTeM BbINoONHUTe 06513aTeNlbHOe 3ajaHue 6e3 roToBoro pelleHus. Ecam 3actpsinn, npoumnTaTte
nepByto NOACKa3Ky. PelieHne CTOUT OTKPbIBaTb NOC/e CO6CTBEHHOM MOMbITKA: OHO HY>XXHO AN
CpaBHEHWS NOAXOAOB 1 pa3bopa oLM6OK.

Bonpockl «CkaxuTe CBOMMYW CNOBaMM» TOXe YacTb paboTbl. MOXHO OTBETUTb BCAYX, B 3aMeTKax Uan
06BACHUTL TOBapuLLy. Ecnn anst 06bsICHEHWSI MPUXOANTCS NepeunTaTb ab3al, BepHUTECH K
He60NbLUOMY NPUMepyY 1 NPoBepbTe ero eLlé pas.

Kak ycTtpoeHbl ¢paiinibl N nepexopabl

Mpumepsbl rnas 2-12 AocTynHblI 6eCnaaTHO B OTKPLITOM PENO3UTOPUN 1 B apXumBe
go-book-preview-code.zip 03HaKOMUTENILHOrO BbIMycka. Pacnakyrite apxvs B OTAENbHYIO
pabouyto nanky. KopoTkuii nyTe examples/@7-catalog B rnaee o3HayaeT
book/examples/0@7-catalog BHyTpu koMnnekTa. TaM xe HaxoaaTcs book/book. json c coctaBoMm
Bbinycka 1 book/TRANSITIONS.md ¢ u3MeHeHUAMN MeXay NpuMepamu.

He 3anyckarite dalinbl BHyTpY apxuBa. OTKporiTe Nanky Hy>XHOM KOHTPOJIbHOW TOUKW, COAEPXKaLLyHO
eé go.mod, 1 3anycTuTe TepMmMHas Tam. Mokynka 1 AoCTyn K MPMBaTHOMY Perno3vuTopuIo 4S8 3TUX
rnae He TpebytoTca. Git, Python, npm n Docker gns 3anycka nprMepoB He Hy>XHbl; Python
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https://iitu.edu.kz/en/facultie/fct/information-systems-bachelor/
https://iitu.edu.kz/en/facultie/fct/information-systems-bachelor/
https://satbayev.university/en/specialties/kompyuternye-nauki-computer-sciences
https://github.com/dake-edu/gopher-shop/tree/main/book/examples
https://github.com/dake-edu/gopher-shop/releases

ncnonbsyeTca nsgatenem ans C60pKVI KHUTW.

EcTb ABa cnocoba paboTbl. B roToBOV KOHTPO/IBHOM TOUKE CHayana 3anycTmte HeM3MeHEHHbIN
npumMep, 3aTeM genarvite 3agaHune B eé konuun. NMpun caMocToATeIbHOM Habope NCNonb3yliTe
OTAeNbHYH Nanky A1 KaXA0W rnaBbl, nepeHecnTe cBon go.mod 1 TONbKO NepeyncieHHble B rnase
dannbl. Tak cTapblii TeCT He NoTepseT cBOH dyHKLMIO, a ABe GYHKLMM Main He OKaXyTcsi B OAHOM
nakete. CoxpaHsanTe npeablAyLUyo Nanky: 3To Balla Touyka Bo3BpaTta. He 3anyckainte go mod init
NOBTOPHO NoBepx rotosoro go.mod. B apxuee koga ¢ain book/TRANSITIONS . md nepeuncnset
TOYHbIE HOBblE, U3MEHEHHbIE U yAanéHHble Gainbl KaXA0N KOHTPOAbHOM ToUKN. CANCOK CTPOUTCS
N3 CaMNX UCXOAHNKOB, YTO6bI NepeHoC He 3aBKcen OT AOrafKu O NPonyLeHHOM nMeHN. OH
[AONONHAET 06BbACHEH Ve raBbl; NPUMEHSITE N3MEHEHNS B KONUIK, COXPaHASA NpeabiayLiyto paboTy.

MNMocne nameHeHUs coxpaHainTe dainel, BeinonHsaTe gofmt -w ., go run . BrnaBax 2-9,go run
./cmd/shop HauuvHasa c rnaebl 10, @ HauMHasA crnaeBbl 5 —go test ./....go run main.go
MOXeT NponycTnTb Apyrve ¢arnbl NakeTa; B KHUre 3anyckaeTca naket eamkom. CoobLyeHune [no
test files] o3HayaeT, UTO TECTOB He HAaWAEHO, a He UTO Ballle 3ajaHune rnpoBepeHo. MprmMepsl
BblBO/Zla OCHOBHOW NPOrpamMmbl OTHOCATCH K UCXOAHOW KOHTPONLHOV TOUKe; Noc/e 3aJaHNS BbIBOZ
MOXeT HaMepeHHO N3MEHUTbCS.

Korga nepexoguTb ganblue

OgZHa yfadHas nonbiTka cpasy nocsie YTeHUs eLLLé He NokasblBaeT, YTO MaTepuan yaepxancs B
namaTn. B Hayane cnegytoLLero 3aHATUS BOCCTAaHOBUTE BUepaLLHee npaBuio 6e3 TekCTa, 3aTem
cBepsifiTecb. Yepes HeCKOJIbKO 3aHATUI BepHUTECL K HEMY B Apyroli 3agade. VIHTepBanbl
noAcTpanBaritTe noj cebs; 0643aTe/IbHOro YMcia MUHYT 1 06eLlaHnsa OAMHAKOBOro TeMna A5 BCex
34€ecb HeT.

Mocne rna.bl

MpoBepka 6e3 KoNMpPoBaHUS

HanTn nanky npoekTa 1 nokasaTtb eé
go.mod

Ecnv He nonyyaeTcsi, Kysa BepHYTbCS

«MoaroToBbTe nNanky» n «flante
MPOoeKTy NMsa»

2 HanuncaTb nporpammy 13 Byx CTPOK «YunTaem 3anunce No CUMBOIaM»
BbIBOJA

3 O6bACHNTL BbIBOA LieHbl 105 1 «Kak nonyymnacb To4ka 1 ABa Hyns»
oT/INyne : =0T =

4 Mpeackasatb 06xo YeTbIpéx n3gaHuii | «Lmkn: Hayano, NnpoBepka, Lwar»
C MPOMYCcKOM TpeTbero

5 MocunTtaTb cknaky ana 105, 10% n «CHayvana forosBopmmcs o
HanucaTb TecT oTkasa An1a 101% pesynbraTe»

6 O6BbACHNTL, NoyemMy 80 6ykBs 9 «baliT, pyHa 1 To, 4YTO BUANT
AOMNYCTUMBI ymTaTenb»

7 [lo6aBNTb KApPTOUKY, COXPaHUB «[oyeMy BUTPMHa He 06X0ANT map»
NopsAAOK 1 NPOBEPKY Ha3BaHMsA

8 O6BACHNTL, NoYeMy NybAnKaLms «JloByLLKa LMKNa: MEHSIEM KOMUIO»
KOMWWN He MEHSIeT 3/1IeMEHT cpe3a

9 MpocneanTb pesynbTat Npun yiauHoOM «3anucka defer: uto 1 Korga
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MepexoauTe fanblue, KOrAa MoXxeTe NpeAckasaTb pe3ynbTaTt, 06bACHUTL NPUUNHY U
CaMOCTOSATENbHO BHECTU HebonbLLOoe n3meHeHe. MNpu 3aTpyAHEHVN BEPHUTECH K YKa3aHHOMY
paszeny, U3MeHUTe OA4NH BXOA 1 CHOBA NpoBepbTe 06bsicHeHMe. [T0ACKa3KM 1 OTBETbI HUXe
3ajaHnin NpejHa3HayeHbl 415 06pPaTHOM CBA3M NOC/Ae MOMbITKY, @ He 4151 OLLeHKW CKOPOCTU YTEHUS.

Takoli NopsaAoK coueTaeT pa3obpaHHbIe MPUMEpPbI, CAMOCTOSITE/IbHbIE 3a4a4L, U3B/leYeHe 13
namsiTV 1 pacnpesenéHHoe NoBTOpPeHe. OTo aganTaums obLmMx pekoMeHAaumii IES no
opraHu3aunm obyyeHus, a He A0Ka3aTebCTBO 3GPEKTMBHOCTY UMEHHO 3TOI KHUTW. [ns eé
NPOBEPKM HY>XXHbl HAB/IOAEHNS 38 CAMOCTOSTENBbHBIMU YMTaTENSIMU.

I'IepBoe ynpa>kHeHune: o6eu.|,aHv|e nokKynartesnko
MNoka 6e3 koAa. PaccMOTpUM TpU COBLITUS:

1. Yenosek Haxan KHOMKy «Kynntb».

2. B 6pay3epe oTKpblnacb cTpaHunua «Cnacnoo».

3. CepBep nony4nn 1 NpoBepua NOATBEPXKAEHME onnaThbl.

Mocne Kakoro cobbITUS MOXHO CUMTaTb OMNATy MOATBEPXKAEHHON?

He cnewwnre Bbl6l/|paTb OTBET TOJZIbKO MO Ha3BaHWO CTPaHNLbI. Epay3ep MOKa3bIBA€T TO, UTO eMY
OoTAann, a nepexos no ccblike camM no cebe HMUYero He roBOpUT O ABVMXXEHUN AEHET.

OTBeT. OCHOBaHMEM CNYXXNT NpoBepeHHOE NoATBEPXKAEHNE NAaTEXHOW CMCTeMbI, CBA3AaHHOE C
HY>XHbIM 3aKa30M, CyMMOI7I 1 BaNtoToN. HaxaTtme KHoMkm BblpaXaeT HaMepeHune. CTpaHI/ILl,a
6naroAapHocm COO6LLI,aET pe3ynbTat NoNb30BaTesito, HO HE JO0Ka3bIBa€T ero cepBepy.

Tenepb Npofo/mKeHVe: NOATBEPXAEHME NPULLIO ABaXAbl. Jlo/XeH 1 MarasuH co3gath /Ba 3akasa
WUAN BblAaTb ABE He3aBMCMMble NOKYMnkW? HeT. MoBTOP 04HOMO COBLITUS JOKEH COXPAHSITL YXe
JOCTUTHYTBIN pe3ynbTaT. [1o3Xe Mbl HA30BEM 3TO NAEMMOTEHTHOCTLIO U MPOBEPVIM TECTOM.

Moka fOCTaTOYHO 3aMeTUTb: OAHO KOPOTKOe TpeboBaHMe K NOBeAeHMI0 NPUBOAUT HAC K YCTPOKCTBY
JAAHHbIX, 06paboTKe oLWN60K 1 NpoBepkaMm. Tak bygeT NOCTPOeHa BCA KHUra.

KaK NOHATb, UTO Bbl npoagBuraeTechb

B KOHLIe rnaBbl AOMKHO N3MEHUTBLCSA YTO-TO Habnogaemoe. MosBunack KaptToyka. HesepHasa ¢opma
nony4ymna obbsAcHeHMe. 3aKa3 COXPaHWACS Nocsie nepesanycka. Yyxoin ¢arin octancs HefoCTyneH.
Mporpamma 3aBepLumnaack 1 He NoTepsaa NPUHATYO paboTy.

Ecnv npymep 3anyckaeTcs TO/IbKO Noc/ie HEOBbACHEHHbIX MCMPABAEHWIA, 3TO HEAOCTATOK
MaTepuana, a He Balla 06583aHHOCTb yraabiBaTb. COXpaHsaTe KOMaHAy, coobLieHne, Bepcuto Go 1
HOMEP KOHTPO/IbHOM TOUYKN. TV CBEAEHMSA MO3BOISIOT BOCNPOU3BECTU Npobaemy.

Hawu cnegyownii Wwar MaseHbKUiA: NOArOTOBUTE pabouyto Nanky 1 BbIBECTW Ha3BaHME KHUM B
TepMUHan. Y 3Toro BbiBOAA eLLé He ByaeT nokynaTteneri. Ho yxe byaeT BaXHoOe CBOCTBO — Bbl
CMOXeTe 3anyCTUTb €ro CaMu 1 O6BACHUTb KaXayH CTPOKY.
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1. Pabouee mecTo, KOTOpPOE MOXXHO
npoBepuThb

B KOHUe 3ToV rnaBbl y Bac byaeT nanka npoekTa v TepMuHa, B KOTOPOM paboTaeT KOMaHAa go
version. Moka He HyXHO BblbnpaTh 6a3y AaHHbIX UK oniadneaTe cepsep. CHayvana ybeanmcs, 4To
MOXeM COXpPaHATb Ppalifibl 1 3anycKaTb MHCTPYMEHTbI.

OpueHTUp Ha IKpaHe

CHMUMOK paboTaroLein KOHTPONbLHOW TOUKWM 42 NOKa3biBaeT UTOroBbl MHTepdeiic. B paHHUX rnaBax
Mbl 6yAeM NpUXoAnNTb K HEMY MOCTeNeHHO; aApeca, 3akas 1 LieHbl 34ecb yyebHble.
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MepeiTn K coaepKumMmomy

KopawHa Boiitu

Kartanor

[Nowck no HasBaHwWo

A

.,

Haiitn

Go: OT NepBOMl CTPOKH 10 UHTEpHeT-
mMarasuHa

.,

OTKPBITBIA dparMeHT

4900.00 KZT

Konuyecteo (o7 1 go 10)

A

1
CrpaHuua 1

© 2026 eGopher

YuebHblilt MHTepHET-MarasmH.

ToT >e NTOroBbIli KaTanor Ha cMapTdoHe: HaBuraums 1 Gopma NOMeLLLATCS MO LWNPUHE SKpaHa.

O6pa3s: cBou pabounia cton

MpeAcTaBbTe CTO, HAa KOTOPOM Bbl CO6MpaeTechk HanMcaTb NMCbMO. Ha HEM NeXUT nanka, BHyTpy —
NNCTBI; Y NanKn ecTb Ha3BaHMe. Ecnn ocTaBUTb MMCbMO Ha COCeAHEeM CTO/1e, OTKPbITas nepes BaMu
narnka ero He nonyyunt. C NnporpamMMoi NPOMCXOAMT NOX0oXas NyTaHMLa: Bbl UCMPaBUAN O4NH
main.go, a TepMmnHan 3anyckaet Apyron.

Halwa onopa — cTon, nanka, coxpaH&HHbIV NNCT. Pabouas nanka obbeanHsaeT aiibl NpoekTa.
TekyLas nanka TepMuHana onpejensieT, rae kKoMaHaa HaunHaeT paboTty. CoxpaHeHe NepeHoCuUT
HabpaHHbIV B pesakTope TekcT B Galis, KOTOPbIA NPOYNTaeT MHCTPYMEHT Go. PegakTop MoxeT
nokasblBaTb HECKOJIbKO NPOEKTOB, MO3TOMY B3r/1514 Ha BKAAKY €LLE He A0Ka3biBaeT, YTo TepMuHan
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OTKPbIT TaM XKe.

Y obpasa ecTb rpaHMLA: Ha KOMMbOTEPe KOMaHAbl MOTYT MPUHNUMATb MOHbBIV NYTh K Yy>OV narke.
Moka Mbl HaMepeHHO paboTaem 13 Nanku npoekTa. Hapucyrite NpAMOYrosibHUK C Ha3BaHVEM
bookshop, a BHyTpyn — go . mod. Mepea 3anyckom nokasbiBaTe nanbuem: «KomaHay BbIMOAHALO
34ecb». 3TO ManeHbKas MpuBbIYKa, KOTOpasa 136aBnseT oT JOATMX MOVCKOB He TOM OLINGKMN.

CHavana uenoe

Hawa pa6oTa 6yaeT ycTpoeHa Tak:

rpe YT0 Bbl AenaeTe YT0 nonyuvaete

PepakTop MuwweTe 1 coxpaHsaeTe ¢pann main.go TekcT NporpaMmsbl Ha gucke

TepmuHan Beogute go run . Go cobupaeT 1 3anyckaeT NporpamMmmy

TepmuHan UnTaeTte oTBET MNpoBepsieTe, cOBNan v pesynbTaT C
oXungaHvem

CoxpaHéHHbIV palin 1 oTKpbITas BKIajKa pejakTopa — He O4HO U TO Xe. ECv Bbl U3MeHUAN TekcT,
HO He COXPaHWAW ero, KOMaHAa MOXEeT 3anyCcTUTb NPeAblAyLLYH0 BEPCUIO. STy NPUUNHY CTOUT
NpoBepATb Npexae, YeM nepenunceiBaTb MPorpammy.

TepMuHan — nporpaMmma, NprHMMatoLLas komaHabl. 060104ka BHYTpW Hero pasbupaet atn
KoMaHAbl. B macOS Bbl 06bI4HO BcTpeTuTe zsh, B Linux — bash, B Windows 6yaem ncnonb3oBatb
PowerShell. Tam, rae kKoMaHAbl pasIiNYaloTCs, KHMMA NokaxeTt oba BapuvaHTa.

YctaHoBuTe Go

OTkpoliTe oduLManbHYyH CTpaHULY yCTaHOBKN. BeibepuTe CBOKO OnepaLmoHHY CUCTeMY U
npoueccop. Ana Windows ncnonb3yetcs yctaHoBLUMK MSI, ana macOS — PKG; Ha Linux cneayiite
WHCTPYKLUWN AN apXMBa Ballel apxXnTekTypbl. He BCTaBnsATe B TepMmMHan KOMaHAbl yaaneHns
CTapoOW YCTaHOBKW, eC/IN He MOHMMaeTe, Kakon KaTanor OHM 3aTPOHYT.

MaTepuansl 3Toro pabouero Bbinycka npoBepstotca Ha Go 1.27.1. Bala Bepcusa ykasaHa B BbIBOE
KOMaH/bl, @ He B Ha3BaHMW ckavyaHHoro daina. Nocne ycTaHOBKW 3aKpoWTe TePMUHAN U OTKPOTe
HOBBI: TaK OH MOJYYUT O6HOBNEHHbIE HACTPOKKM MOVICKA MPOrpamMm,

BBeanTe TONbKO KOMaHAy, 6€3 CMBOIOB NpUrialleHns Bpoae $ unm >:

go version

dopma oTBETa:

go version gol.27.1 darwin/armé4

MocnepHAsA yacTb 3aBUCUT OT KOMMbloTepa. darwin o3HauaeT macOS, arm64 — apxXuTekTypy
npoueccopa. Ha Windows nau Linux oHa 6yAeT Apyroii. 34ecb BaXXHO, YTO Bbl MOJy4UIN OTBET
nporpaMmbl Go, a He CO0bLLEHME «kKOMaHAa He HalijeHay.

Ecnn Go yctaHOoBNeH paHbLUe, He yaanarite ero Hayrag. CHadana nocMoTpuTe BEPCUIO U CBepbTeCh C
WHCTPYKLMEeNn 06HOBAEeHNSA. PaboTaloLLMIA Yy>KOW NPOeKT MOXXeT 3aBu1ceTb OT CBoero Habopa
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NHCTPYMEHTOB.

MoarotoBbTe Nanky

BbibepuTe MecTo AN y4ebHbIX MPOEKTOB, K KOTOPOMY Y Bac eCTb AOCTyrn. He co3aaBaiiTe HOBbIN
MarasuH BHYTpW Apyroro npoekTta. OTKpoiTe TepMUHaN B BbI6paHHOM Nanke 1 BbIMOAHUTE:

mkdir bookshop
cd bookshop

OTn ABe KOMaHAbl noaxoaat n ansa PowerShell, n ana bash/zsh. Nepeas co3gaét nanky, BTopas
JenaeT eé TekyLleit: cnegyrolivie KoOMaHAbl 6yayT paboTaTb OTHOCUTENLHO Heé.

Ecnn bookshop yxe cyliectByeT, cHavana NoCMOTPUTE, UTO BHYTPU. 15t UNCTOro Hayana MOXHO
BbIOpaTh Apyroe nms, Hanpumep bookshop-study; Torga ncnonb3syiTe ero n B KomaHge cd.

MpoBepbTe, rae Bbl HaxoauTecs. B macOS/Linux:

pwd
1s

B PowerShell:

Get-Location
Get-ChildItem

MNepBas kOMaHAa NOKa3sbiBaeT NyTb, BTOpas — cogepxumoe. He Hago f061BaTbLCA TOYHOrO
CoBMaZeHNs NYTN C KHUMO: Y KaXAOro CBOS AOMALLHAA Nanka. BaxHo yBuaeTb BbIOpaHHY0 BaMin
nanky bookshop.

OTKpoWTe eé B pefakTope Yepe3 MeH OTKPbITUA Nanku. NMogonaéT peaakTop 0OblUHOrO TeKCTa,
KoTopbIi coxpaHsaeT UTF-8. Ecnn ncnone3syeTte VS Code, oTKpbIBariTe BCHO Nanky, a He cay4ariHbli
¢daiin ns cocegHero npoekTa. 119 nepsBbIX rNaB AOMNONHUTE/IbHbIE pacluMpPeHnNs Heobs3aTenbHbl.

AaniTe NnpoeKkTy UMs

B TepMuHane BHyTpu bookshop BbINOAHUTE OAWH pas:

go mod init example.com/bookshop

MosiBuTCca go.mod. Moaynb — rpynna nakeToB Go € 06LMM ONMcaHMeM BEPCUM 1 3aBUCUMOCTEN.
Moka AoCTaToOUHO NOHMMaTL: 3TOT ¢palin 0b6o3HayaeT KOpeHb Hallero rnpoekTa. 3annce
example.com/bookshop cnyxut nmeHem yuebHoOro Moayns; AN 3TOro yrnpaxHeHus He HY>KHO
nokynaTtb JJOMeH WK CO34aBaTb CailiT Mo TakoMy ajpecy.

Kog, kHurn cessaH ¢ penosuntopmem dake-edu/gopher-shop. KOHTposbHbIE TOUKN HaXOAATCH B
book/examples/; nx nmeHa Mmogynei OTpaxatoT NyTb B peno3utopun. ns cobCTBEHHOro npoekTa
Mbl UCMO/Ib3yeM y4yebHoe nms example . com/bookshop, UTo6bl OTANYATL €ro OT FOTOBbLIX
nprMepoB.

He pepaktupylite go.mod paau 6ykBanbHOro COBNaZeHus ¢ M306paxxeHeM B YyXXOM ypoKe: Bepcus
B HEM 3aBUCUT OT MHCTPYMEHTA, KOTOPbI ero co3zan. B KoMniekTe KHUIM 1exaT CamoCTosiTeIbHble
KOHTPO/IbHbIE TOUKIN CO CBOMMU rOTOBLIMM gO . mod; ANst HAX MOBTOPHLIA go mod init He HyXeH.
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Ecnn He nonyuwnnockb

CumnTom YT0 NpoBepuTh

go He HangeH YcTaHoBKa 3aBepLueHa? OTKPbIT HOBbIN TepMuHan? HarigeH
nw katanor Go yepes PATH?

go.mod already exists Mogynb yxe co3faH; NOBTOPHAsA MHNLMANN3aLMsa He Hy>XHa
OTKa3 B CO3AaHMM nanku BblbepunTe fOCTYMNHytO Narnky nonab3osaTtens
PesakTop nokasbiBaeT gpyrvie ¢aiinbl CpaBHUWTe OTKPbITYHO NarnkKy ¢ BbIBOAOM pwd nam

Get-Location

PATH — cnncok nanok, rae 060104Ka ULLeT UcnosiHaemble NporpaMmbl. OH MOXOX Ha CrMCcoK
a/lpecoB A0CTaBKKW, HO caMy NporpaMmmy He yctaHasamsaeT. ECiv agpec 3anncaH BepHo, a ¢arina no
HeMy HeT, NoUCK BCé paBHO He cpaboTaer.

OnopHbIe NYHKTbI: KOMAaHAA COCTOUT U3 YacTeWn

Bgo mod init example.com/bookshop npo6enkl oTaenstoT uMs nporpamMmmbl go, MOAKOMaHAY
mod, aerictBue init v umsa mogyns. Cnewl / 34ecCb ABASIETCS YaCTbO MEHU MOAYAS, @ He KOMaHZAOoM
nepexoa B narnky. B go run . nocneAHss Touka — OTAENbHbIN apryMeHT «TeKyLLMIA NakeT».

CnmBoOAbI NpUraaLlleHus TepmmHana ($, >, nHoraa %) nepej KOMaHA0M He HabupatoT. OHK
npuHaanexart obosiouke. Kpyrnbix nam GUrypHbix cKoboK B 3TUX KOMaHAAX HET: 3TO KOMaHZbI
WHCTPYMEHTY, @ He NCXOAHbIN Kog Go.

daiin, 3anyck, HabnwgeHve

PepakTop Go TepmunHan
coxpaHsiem main.go gorun. npoBepsieM BbIBOA

He coxpaHEHHbIN TeKCT He MeHsieT alin Ha Jucke
Onopa: coxpaHéHHbI parin, komaHaa Go 1 Habntogaemblii pesynbTaT

BoccTaHOBUTE NO NAaMATU. 3aKpoiiTe NpMMep 1 Ha30BUTE TPU MecTa: rAe peAakTupyem, YTo
3anyckaem, rae nposepsieM pesynbTat. ECnv nyTatoTcs nyTe U UM MOAYANS, BEPHUTECH K BbIBOAY
TekyLLel nanky 1 oTKponTe go . mod.

PasMMHKa

MpeackaxxnTe. Ecin co3paTe dain B nanke A, a KOMaHAy 3anycTUTb U3 Nanku B, o6a3aHa au
KoMaHJAa yBuaeTb 3TOT paiin?

3anonHuTe. Kakas KOMaHza MeHsieT TekyLLyto nanky Ha bookshop?

MNouunHuTe. PegakTop coxpaHun ¢ain B bookshop-old, a TepmuHan oTkpbIT B bookshop. Kak
NpoBepuUTb pacxoxaeHue, He NnepeyctaHaBnmBas Go?
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3agaHuve

O6s3aTenbHoe. Co3zalite pabouyto nanky n Mogynb. CoxpaHuTe B environment . txt BbiBog go
version v nyTb Kk nanke. MpoBepbTe B peAaKkTope, YTO PSAOM CyLLecTBYeT go . mod.

Ha cBoux gaHHbIX. HazoBuTe nanky no-cBoemMy 1 NOBTOPUTE NPOBEPKY NYyTHU. MImMsa nankuy n nms
MoA4yna He 065a3aHbl coBnajathb.

Mo >xenaHwto. Halignte NyTb K YCTAHOBNEHHOV KOMaHAe Go: command -v go B bash/zsh nnan
Get-Command go B PowerShell.

OTBeTbl U camonpoBepKa

KomaHza paboTaeT B CBOel TekyLLen nanke 1 He obsA3aHa nckatb dalin B cocegHel. insa nepexosaa
ncnonb3yetcd cd bookshop. YTobbl HalTK pacxoXaeHne, CpaBHUTE NyTb TEPMUHANA C MECTOM
coxpaHeHus paiina B pegakrope.

Bbl roTOBbI ABUraTbCs Aablle, eC/I MOXeTe 06 bACHUTb, FA4e NeXUT NPoeKT, NokasaTk go.mod n
nonyuntb Bepcuio Go. CneaytoLlas rnasa AacT 3TOl narnke nepayto Nporpammy.
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2. KHUra nosiBnsaeTcs B TepMuHane

Y Hac ecTb pabouasi nanka v ¢aiin go.mod. Tenepb HanMLIEM NPOrpaMmy, KOTopas BbIBOAUT
Ha3BaHVe KHUTW 1 Tpy dopmaTa eé byayLiero nsgaHus. PesynbtaT ManeHbKUi, HO NPoBepPsieMbIi:
ABE CTPOKM B HY>XKHOM MOpPsiZKe.

KoHTponbHasa Touka: examples/@2-first-program. Eciv HauvHaeTe ¢ HeE, OTKPOMTE 3Ty Nanky u
Cpasy BbINONHAVTE KOMaHAbI 3anycka. Ecnm nuwete camun, npogonxanTte B ceoell bookshop.

O6pas: 3anmcka ¢ AByMS NOPyYEeHUSIMI

MonoxwnTe nepes coboin 3anuncky: «Mokaxm Ha3BaHMe KHUMN. 3aTeM Nokaxu ¢opmaTbl». Ecin
unTaTb eé cBepxy BHW3, NOPAAOK MOHATEH. ECv NOMeHATbL NopyYeHnss MecTaMu, CHavasla nosaBATCs
dopmatbl. IMEHHO Tako HeGO/bLLOM NOPSAAOK AENCTBUA Mbl Celivac 3ajainM nNporpaMmme,

Ha Haleli onopHoI 3anucke 6yaeT TpY CTPOKU: NaKeT — HY>KHbI MHCTPYMEHT — NOpyYeHus.
package main cBsi3biBaeT paiin C UCNONHAEMbIM NakeToMm; import "fmt" aenaeT AOCTYNHbIM
WHCTPYMEHT BbIBOAA; BHYTPW mMain cTOAT ABa Bbi3oBa Tmt.Println. ®durypHble cKobKu MOXHO
MbIC/IEHHO 06BECTWN PaMKOl BOKPYF NOPYyYeHUiA.

ToNbKO He NepeHocnTe 06pas Janblue HYXKHOTrO: KOMMbIOTEP HE MOHUMAET MPOCLObI «MOKAXM
KpacKBO», MOKa Mbl He 3anuLlemM KOHKpeTHoe AeicTeure. U B 60/bLLMX NporpaMMax nopsgok MoxeT
6bITb C/IOXKHEE NMPOCTOro UTeHMs1 CBepPXYy BHU3. 34eCb Mbl MPOBEPSiEM POBHO ABa Moc/ief0BaTe/IbHbIX
BbI30Ba. [Mocne 3anycka cnpsiubTe UCXOAHWK 1 BOCCTAHOBUTE CBOO 3aMNCKY: UTO MPUHAANEXNT
nakeTy, UTO NMOAKIHOUEHO, YTO BbIMOHAETCA?

Cpasy uenmkom
Co3painTe darin main.go psagom ¢ go.mod v COXpaHUTE B HEM:
package main

import "fmt"

func main() {

fmt.Println("Go: OT nepBOW CTPOKW O UHTEpHeT-MmarasuHa'")
fmt.Println("®opmaTsi: PDF, EPUB, HTML")

Mepes 3anyckoMm 3anuLinTe NpeAnosiaraeMblii BbiBOA. ByayT 11 BUAHBI KaBblukK? MoaBUTCA
nycTasi CTpOKa Mexay HasBaHueMm 1 popmaTamm?

[Ana nepBoro 3anycka NCnosiblyem go run ..go — YCTaHOB/EHHbI MHCTPYMEHT, Tun — JeicTBue
«CO6paTh 1 Cpasy BbIMOMHUTL», a OTAE/IbHAsA ToUKa . — MakeT B TekyLlei nanke. Moka naket —
Hawwwn Go-dainbl, nexatume psAoM 1 HaumHawLwmecs ¢ package main. CHayana coxpaHuTte
main.go, 3aTeM B TepMIMHase B 3TO Xe narke BbIMOJHUTE:

go run .

PesynbTaT:
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GO: OT MepBOW CTPOKW O WHTEpPHeT-MarasuHa
GopmaTel: PDF, EPUB, HTML

34ecb nporpaMmma 3akaH4mMBaeT paboTy Noc/ie ABYX BbI3OBOB Neyvatu, U npurialleHmne TepMmHana
NosiBNAETCA CHOBA. 3TO OXMAaeMOe NoBeJieHe. go run . He OTKPbIBAaeT pelakTop U He c/ieaunT 3a
N3MEHEeHNAMU: NoC/e KaX 0l COXpaHEHHO NpaBky 3anyckanTe KOMaHAy 3aHOBO. CpaBHeHwMe ¢
OTAeNbHOW COOPKOV MPUBEAEHO HIXKE B pasgene «3anyck 1 cbopkay.

LiBeT nomMmoraeTr HAaWTW 3HAKOMoOe

B KHUre ncxofHWK nojceeyeH Kak B pefaktope. Ta e 3anucb COXpaHAeT CBOU LiBeTa B
npeanoXeHun; Hanpumep, import "fmt". NMocMoTpMTE CHavana Ha CTPOKY NPOrpamMmsbl, 3aTeM Ha
eé 06BbACHEeHVe HUXXe — BaM He NpUAETCA 3aHOBO MCKaTb, Kakas YacTb OTHOCUTCH K A3bIKY, a Kakas
COAEPXUT JaHHbIe.

Mpumep LiBeT v noackaska

package OpaH>xeBbIli: 06BbABASEM, K KAKOMY NakeTy OTHocuTcs daiin
import Po30BbI: nogkto4aemM Apyrov naket

func CyHMIA: 06bsBNASEM GYHKLMIO NN METOZ

var, const, type, if, for, return ProneToBbIl: Apyrve KatoYeBble C/10Ba; TOYHOE JeicTBue

onpejensdem no camomy cnoBy

priceMinor, fmt, Println TEMHBIN CHe-roNy6oi: MMeHa; NX poib onpejensiem no
MecTy B nporpamMme

"KHura" 3enéHbI: CTPOKOBbIE AaHHbIe BHYTPU KaBblyek

42 KopuyHeBbIi: 4ncno, 3anmcaHHoe rnpsiMo B UCXOAHMKe
// Ha3BaHMe KHUTU Cepblii: KOMMEHTapuWiA ANs YesoBeka

{} ManuHoBo-droneToBbIN: rpaHnLbl 6/10Ka, a No3gHee —

TakK>Xe 3anncn CoOCTaBHOro TMna Nnm 3Ha4vyeHusa

()] TéMHO-GLONETOBbIN: KpYr/ible 1 KBagpaTHble CKOBKY;
Ha3HaueHue 3aBMNCUT OT MecTa

T Cepb||7|: OCTanbHbIE pasgennTen n onepaTopbl

B nepBoli nporpamme MOXHO NPOoYNTaThb LIBETOBYIO OMOPY TakK: OpaHXeBbli — NPUHAAIEXHOCTb
nakeTy, po30Bbli — NOAKAOYEHNE, CUHNI — 0bbsBAeHne GyHKLNN, MaNNHOBO-PLONETOBbIE
CKOOKM — rpaHuLpl eé Tena. 3T LBeTa NOBTOPSAIOTCA B MOACHAOLLMX NpeaoXeHNsIX.

Moka He HY>XHO YYUTb HOBble C/10Ba U3 TabauLbl: K KaXXA0MY Mbl BEPHEMCS NO geny. 3enéHas cTpoka
"KHura" xpaHuT faHHble. A cMHe-rony6oi priceMinor — nms, No KOTOpPoOMy Nporpamma
obpallaeTcs K 3HayeHuto. LiBeT nomoraeT 6bICTPO 3aMeTUTb 3TO pasnuyune.

CuHe-ronly6ori He 03Ha4vaeT «3T0 0653aTeNIbHO NepeMeHHas»: UMeHa NakeTos 1 GyHKLMUI B HaLLel
nannTpe ToXe CUHe-rony6sle. NMpegonpeaenéHHblie MMeHa, HanpuMep int64, true nnil, Toxe
CUHe-ronybble: OHU He ABNAIOTCA KtoYeBbIMU c1oBamMu GO. YTo 0603HaYaeT KaxAaoe 13 HUX,
pa3bepémM Npuv NepBoOM 1CNob30BaHUW. [ogcBeTka pa3bmpaeT 3anmcb, HO He J0Ka3blBaeT, YTo
nporpamma rnpasuibHas.
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B Baweli IDE — pegakTope co cpeAcTBaMM pa3paboTKy — LiBeTa MOryT OTANYaThCA: UX BblbupaeT
Tema opopmaeHus. Y a3bika Go HeT oba3aTeNbHOro LBeTa A/ NepeMeHHON UK CTPOKK. B untanke
C COBCTBEHHBIMW HAaCTPOMKaMM U Ha YEPHO-6€10M IKpaHe KPackm ToXe MOryT U3MEHUTLCS UIn
ncyesHyTb. KaBbluku, €/10Ba, MOANNCA N HaLLV O6bACHEHNS COXPaHSIOT CMbICA 6e3 LBeTa.

Monpo6yiiTte rnasamun. HananTe B NepBo NporpaMmme C10BO import, 3aTem cTpoky "fmt".
HasoBuTe 1x Ha3HaueHe 6e3 C/I0B «PO30BOE» U «3eéHOoex». ECmn nonyyaeTcs, UBeT yxe paboTaeTt
Kak MOACKa3Ka, a He KakK eANHCTBEHHbIM CNOCO6 MOHATL 3aMUCh.

Pa36op no cTpokam

package main coobuiaert, UTto darin OTHOCUTCA K NakeTy main. 3 Takoro naketa MOXHO cobpaTtb
ncnonHsemyto nporpammy. OgHoro o6bABAEHVSA MakeTa He40CTaTOYHO: MPOorpaMme HyXXHa
dyHKUMSA main.

import "fmt" moagkntouaeT nakeT cTaHAAPTHOM 6MbnMoTekn Ana GopmMaTMpPOBaHUA 1 BbIBOAA. Ham
He NPULLINOCL OTAE/NbHO CKaunBaTb 6MB6ANOTeKy: OHa NocTaBnseTcs BmecTte ¢ Go.

func main() obbaBnseT GyHKUNIO C UMeHeM main. CKO6KM Mocne MMeHM OTHOCATCS K
napameTtpam; y Haller GpyHKLUNN NX HeT. PUrypHble CKOBKWN OrpaHNUMBaOT Teno GyHKUUmM —
KOMaHZAbl, KOTOpble OHa BbINonHsAeT. [logpobHO NapameTpbl pa3bepém B rnase 5. MNepea main Go
BbIMOJIHAET MHULMaAN3auunio NporpamMmel, NO3TOMY 3aNoMMHaTL NPaBWIo «main Bcerga nepsas
CTPOKa NCNONHEHUSA» He HY>KHO.

B 3anuncn fmt.Println("KHura") Touka Beibmpaet pyHkumo Println s naketa fmt, a kpyribie
CKOBKMW BbIMOHSAIOT BbI30B C YKa3aHHbIM aprymeHToMm. Camo nmsa fmt . Println 6e3 ckobok eLé He
BbI3blBaeT QYHKLMIO. TEKCT B ABOVHbIX KaBbluKax — CTPOKOBOE 3HaveHe. KaBbluky OTAENSIOT TeKCT
nNporpamMmbl OT eé AaHHbIX, MO3TOMY CaMu B BbIBOZ He nonagatoT. Println gobasnsieT nepesog
CTPOKM Noc/e BbIBOAA.

BHyTpr main komMaHApbl BbINOMHATCSA NocneoBaTeNbHO. [lomeHseTe BbI30Bbl MeCTaMu —
NMOMEHSIeTCA 1 MOPSAZOK CTPOK. GO MOKa He 3HaeT HM 0 KHUTe Kak ToBape, H1 0 dopmMaTax kak
darinax. Mbl nepegann GpyHKLMN NevaTy 06bIYHbIA TEKCT.

OdopmneHue 6e3 crnopos

BeeguTe:

gofmt -w main.go

gofmt NpMBOAUT KOA K CTaHAAPTHOMY OGOPMIIEHMIO; -W 3anunCbIBaeT pe3ynbTaT B dalin. 3To MoxeT
N3MEHUTb OTCTYMbl. POPMaTUPOBaHNE He MPOBEPSIET, MPABUIbHYHO /I KHUTY Bbl HA3BaAW, U He
3aMeHsIeT 3anyck NporpamMmbi.

HabepuTte nuwHne npobensl Nepes 0A4HNM BbI30BOM, COXpPaHUTe 1 noBTopuTe gofmt. 3atem cHoBa
3anyctuTe nporpammy. OdopmneHvie U3MEHUTCS, Pe3y/ibTaT OCTAHETCS NPEXHUM.
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3anyck n céopka

Y Hac aBa cnocoba NPoBepuUTb OAVH U TOT e NCXOAHUK. Bo BpeMsi 06yveHuns nocne npaBku
MCNoNb3yiATe gO Tun .:UHCTPYMEHT CO6EPET BpEMEHHYO MporpamMmy 1 cpasy 3anycTuT eé. 3To
paboTtaeT oagnHakoBo B PowerShell, bash n zsh. OTgensHbIl roToBbIv ¢aiin bookshop B nanke
npoekTa 3Ta KOMaHAa He ocTasBnseT. [NpeaBapuTenibHO BbINOAHATE go build He TpebyeTcs.

Korga Hy>xeH coxpaHsieMblii MCnonHsemsl ¢aiin, ncnonbsyetcsa go build. Camo cnoso build
O3HauaeTt cbopky, 6e3 3anycka. dnar -o 3a4aéT MMSA pesynbTaTa; cneayrownin 3a HUM bookshop —
Bbl6paHHOe HaMn nmsa dpaiina. NocnegHas Touka cHoBa 0603HavaeT TekyLmii nakeT. Ans
macOS/Linux:

go build -o bookshop
. /bookshop

Ana Windows PowerShell:

go build -o bookshop.exe
.\bookshop.exe

MNMepBas kOMaHAa CO34aET NporpamMmmy, BTopas eé 3anyckaert. MNpu ycrnewHom céopke go build
06bIYHO HMYEero He NeyaTaeT: NpoBepbTe nosieieHne darina vyepes 1s unm Get-ChildItem.
Mpedwukcbl ./ 1 .\ roBopAT o6os0uKe 3anyckaTb ¢arin U3 TekyLLen nanky; .exe — obbluHOe
pacimpeHve ncnonHsemori nporpammel Windows. 31o nytn daiina, a He 3aMeHa apryMeHTy . y
MHCTpyMeHTa Go.

YT0 HY>XHO KomaHza YT0 NpoucxoauT
MpoBepuTL COXPaHEHHYO NPaBKy go run . C6opka 1 HeMeANeHHbIN 3amMycK
MonyynTb roToBLIN dalin go build -o bookshop . Tonbko cbopka; ana Windows nms

bookshop.exe

3anycTuTb yxe cobpaHHbIN dain . /bookshop nnn . \bookshop.exe MCXOAHWKM 3aHOBO He YNTaoTCA

Ecnn nocne c6opkn n3meHNTb main. go, yxxe cObpaHHbIl ¢paiin caM He N3SMEHUTCA: €ro HYXXHO
cobparthb eLlé pas. MpoBepbTe 3TO MaJIeHbKMM OMbITOM: cobepuTe darin, N3mMeHNTe Ha3BaHVe B
NCXOAHMKE 1 coxpaHuTe. FoTOBbIN $alin MoKaxeT CTapoe Ha3BaHMe, a HOBbI O run . — HOBOe.
3aTeM noBTOpUTE COOPKY: BbIBOZ 060MX CNOCO60B COBMAAET.

He nogMeHsi/iTe KOMaHAy KHUMM Ha go run main.go. Celivac pe3ynbTaT MOXET COBMACTb, HO TaKoM

3anycK BblOMpaeT TO/bKO Ha3BaHHbIV dairin. Koraa nosasmutca BTopon pabounii daiin, ero
06BbABNEHNS He NoNajyT B C60PKY. gO Trun . BbIGMpPaeT NakeT LennKoM; TeCToBble paibl
_test.go B 06bIYHbLIN 3anyck He BXoAAT. B rnaee 10 ncnonHsemeln naket nepeeget B cmd/shop, n
nyTb B KOMaHAe M3MeHUTCH BMecTe C HAM.

3TOT NpuMep He TpebyeT ycTaHOBKM GO AnS 3anycka rotoBoro ¢arina Ha CoBMeCcTMOon cucTeme. Ho
dann gns macOS Henb3a NPOCTOo 3anyckaTb Kak nporpammy Windows: onepaumoHHas cncrema m
apxuTeKkTypa cbopku MMeIT 3HaueHKe, No3xe Mbl Takke byAeM OTAe/IbHO YYNTbIBaTb
KOHUrypaLmio, JaHHbIe 1 BHELLUHWe CepBUChbl NpuaoxeHns. ConoctaBneHne cnocobos 3anycka
ecTb 1 B opunLmanbHOM ypoke Go o cbopke.
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https://go.dev/doc/tutorial/compile-install

CnomainTte 6e30onacHoO

YpanuTe 3aKpbIBatoOLLYO KaBblUKy Y Ha3BaHWUS KHUTU. CoxpaHuTe 1 3anyctute go run .. Coopka
3aBepLINTCA OLLMOKON. MNMpounTanTe nmsa darina n Homep CTPOKW; KOHKPeTHOe CoobLLieHe MOXeT
Pa3NNuaTbCa MeXAy BEPCUSMU MHCTPYMEHTaA.

BepHuTe KaBbIYKy 1 MOBTOpPUTE 3anyck. Mbl UCMPaBUAN NPUYNHY B UCXOAHMKE. MepeycTaHoBKka Go
34eCb HMYero 6bl He gana.

Unntaem 3anmcb no cCMMBOJ1aM

3anucb UTto 03HauaeT MMeHHO 3ecb

package main Painn NpUHaANeXxXuT nakeTy C UMeHeM main

import "fmt" Mogkntoyaem nakeT No NyTun, 3aNMCaHHOMY CTPOKOU

func HaunHaeTcs obbABneHme GyHKLUMN

main Nms dyHKLMM BXOAA B HaLLy MporpaMmy

() nocne nMeHN B 06BABNEHNN Cnncok napameTpos nycT

{n} Ha4vano n KoHey, Tena GyHKLMN

fmt.Println Touka cBA3bIBaeT MMS MakeTa C MMeHeM JOCTYMHOW 13 Hero
byHKLUMN

("TekcT") Npw BbI3OBE BHYTpu ckobok nepesaérca aprymeHT — CTpoOKa

" [paHMLa CTPOKOBOro NuUTepana; cama KaBbluka He
BbIBOAUTCSA

Touka B fmt.Println v Touka B go Trun . BbIMONHSIOT pa3Hble Po/v: NepBasi OTHOCKTCS K 3anmcK
Go, BTOpast — K apryMeHTaM KOMaHZAbl TepMuHana. lNpobenbl 1 nepeHockl MeXAy C/10BaMu
MOMOratoT pa3AeNnTb 3aMnncb, @ BHYTPU KaBblUek SBASIOTCA YaCTbH TeKCTa.

B GO eCTb TOUKM C 3aNSTON, HO B 06bIYHOM UCXOAHMKE MX Yallie He NMULLYT: N0 NPaBuiam A3blka OHW
aBTOMaTMYeCKM BCTaB/SIOTCA Noc/ie onpeAenéHHbIX TOKEHOB B KOHLLe CTpOKU. Mo3ToMy noka
CTaBbTe OTKpbIBatoLLyto { GYHKLMM Ha TOW Xe cTpoke, UTto 1 func main( ). MepeHoC 3TOM CKOBKN Ha
CNleflytoLLyt0 CTPOKY MOXET M3MeHUTb pa3bop nporpaMmebl; gofmt He ncnpasut ntobomn
CUHTaKCUYeCcknii gedpekT BMeCTO BacC.

I'Iporpamma: NPpHaANE>XXHOCTb, MHCTPYMEHTbI, AEﬁCTBMﬂ

package main import "fmt" func main()
Hall nakeT WHCTPYMEHT BbIBOAA AelicTBMA No NOpPAAKY

CKOBKM OrpaHMUMBALOT CMINCOK NapaMeTpoB U Teno GyHKLMM

Onopa I'IepBOI‘/JI nporpaMmsbl: NakeT, NoAKAKOYEHME N TENO main
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BoccTaHoBUTE No NamsaTW. Hapucyiite Tpu 610Ka, 3aTeM HanuLWNTe NPOrpaMmMy 3aHOBO 6e3
KonupoBaHus. Eciv He MOMHUTe ckobKy, HalanTe eé napy 1 06bACHNTE, YTO OHA OrpaHNYMNBAET.

PasMuHKa
Mpeacka)kute. UTo N3MEHUTCA, eCnu ABa Bbl3oBa Println nomeHATb MecTamm?
3anonHuTe. Kakoe 1Ms naketa AO/HKHO CTOATb Nepej TOUKOW B BbI3OBe Println("Kuura")?

MNoumnHunTe. CoobulieHne rooput undefined: Fmt. HaiianTe pasHuLy Mexay HanncaHHbIM
nMeHem n fmt.

3agaHuve

O6s3aTenbHoe. [lob6aBbTe TpeTbio CTPOKy CTaTycC: roToBUTCS. [epBble ABE CTPOKM AOMXKHbI
ocTaTbCs npexHuMn. CoxpaHuTe paiin, oTdopmaTupyiite 1 3anyctuTe.

Ha cBoMX AaHHbIX. 3aMeHUTe Ha3BaHVe Ha Ha3BaHWe COBCTBEHHO byayLen KHUMN. He meHsanTe
CNMcok ¢opmMaToB: Hall UTOrOBbIN NPOAYKT AOMXKeH nogaepxmneaTts PDF, EPUB n HTML.

Mo »xenaHwuto. CobepunTe NporpaMmy, 3aTeM NOMeHsANTe Ha3BaHVe B McxogHunke. CpaBHUTe 3amnyck
rotosoro ¢aina n go run ..O6BbACHUTE pa3nnyme 40 NOBTOPHOM COOPKM.

CKa)kmute cBOMMMU cCnoBamMu

Mouemy coxpaHeHune darina BaXKHO nepeg 3anyckom? Yto genaet import? Noyvemy go build He
NMoka3blBaeT Ha3BaHWe KHUI B TepMuHane?

OTBeThI

MopsAoK BbI30BOB 3343a8T NOPSA0K CTPOK. HyxkeH nakeTt fmt, ¢ ManeHbKoOM 6yKBbI: pernctp
CMMBOJIOB pasnnyaeTcs. JlonoNHUTeNbHasa CTpoka — eLé oamH BbizoB Tmt.Println("CTraTyc:
roToBuTCA" ) BHYTPM main, nocae ABYX CyLLECTBYHOLLMX.

Cbopka uMTaeT coxpaHéHHble garabl. import fgenaeT 4OCTYNHbLIM YKa3aHHbIA nakeT. go build
C0343E€T NcnosHAeMblin aiin 1 cam ero He 3anyckaert.

B mara3suHe nosiBunacb nepsasi ny6avyHas nHoopmaums — HasBaHue 1 opmathbl. Moka oHa

3anuncaHa NpsiMo B BbI30Bax neyatu. B cnegytoLleil rnase oTAenum JaHHble OT AeCTBUN Haj HUMK.,
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3. HazBaHue, LeHa N COCTOsIHMEe KHUIwu

Mbl y>ke yMeeM BbIBOAUTL ABe CTPOKU. Ho LieHa ByaeT yuacTBOBaTh B pacyéTax, a CoCTossHNE
ny6ankaumm — onpesenaTb A4OCTYNHOCTb ToBapa. Mo3ToMy AaHHbIe JOKHbI UMETb NoAXOAsALLMe
TUMbI.

KoHTponbHas Touka: examples/@3-values. B cBoeli pabouein nanke 3amMeHMTe main. go MoaHbIM
nprvmepom Hmxe. LleHa yuebHas: 3To He 06bABAEHHAs CTOMMOCTb ByayLel KHUTn.

O6pas: LeHHUK C NoANUCAHHBIMU MeCTaMu

Bo3bmuTe BoobpaxkaeMsblli LieHHUK. CBepXY OCTaBbTe MECTO A/ HAa3BaHWSA, HUXKE — A1 LiEHBI,
60Ky — ANt OTMETKM «MOKa3blBaTb MOKynaTesnto». He HyXKHO KaXXAblii pa3 nepenncbiBaTb BeCb
LEHHWK, YTOBbl MOMEHATbL CyMMY. [LOCTaTOUHO HaTX HY>XHOE MEeCTO MO MOANNCH.

NMa nepemeHHOV NnoMoraeT HaliTK 3HayYeHe B Nporpamme. Tun 3a4aéT, Kakme 3Ha4eHns n
AencTBUA JoNYCTUMbI. CTPOKa Ha3BaHWUA U LieIOYNCNEHHas LieHa peLlaroT pasHble 3a4adn: Mbl He
CTaHeM Ck/lafblBaTb Ha3BaHMe C NPOLEHTOM CKMUAKN. Vi3MeHeHVe nepeMeHHOM MeHsieT eé Tekyllee
3HayeHwue; const 06 bABNAET KOHCTAHTY, KOTOPO HOBOE 3HaYeHMe NPUCBONTL Hesb3S.

Ha 6ymare MOXHO 3a4epKHYTb BCE UTO yrogHo. MNMpasBuna A3bika CTPOoXe: KOMNUAATOP NpoBepsieT
A0ONYyCTMMOCTb onepaumii. MoaTomy o6pas LieHH1Ka MOMOraeT CBA3aTb MMS C Ha3HaYeHneM, a
TOYHbI OTBET O TUMNe Mbl NoslydaeM 13 Go. Hapucyrite Tpy NOANVCAHHbLIX MecTa U, He FSAsA B KO,
BAULLMTE B KaXkJo0e nprmMep 3HaueHus. [ae MOxHO noctaBuTtb false, a rae oHO HapyLIUT BaLly
3a4yMKy?

I'Iepep, Ha4aJioM: 3Ha4eHue, nepemMeHHas n Tun

Mocne rna.bl 2 Bbl yMeeTe 3anyCTUTb NPOrpamMmMy 1 BbIBECTU TEKCT. Ternepb HayuuMcs XpaHUTb
AAHHbIE, MEHATb VX 1 OT/INYaTb OLUNGKY TMMA OT OLWNGBKM B pacyéTe. [0 LUeHbl MarasrHa pasbepém
3TV AeCTBUS NO OTAENBHOCTU.

3Ha4yeHUue — KOHKpeTHble AaHHble: Yncao 150, ctpoka "Go", nornyeckoe 3HaveHve false.
NepemeHHass — MeHOBaHHOE MeCTO XpPaHeHUsA 3HaYeHUs onpeseniéHHoro Tuna. Tmn 3agaér
AONYCTUMbIE 3HAYEHMA N onepaummn. 3TO TPW PasHbIX NOHATUA: priceMinor — nmsa, int64 — Tun,
150 — TekyLee 3HaveHMe. Mi3MeHeHne 3HavYeHNs He MeHsAeT TUMN NepeMeHHOMN.

Nntepan — 3annce 3HaYeHNs NPSAMO B UCXOAHMKe. 150 1 "150" pa3nnuyaoTcsa: nepBblii — YNCO,
BTOPOW — CTPOKa 13 TPéxX Lundp. KOMNnAaTop He yrajbiBaeT, XOTUTE /N Bbl CUUTATb JeHbI UK
HaneyaTtaTb HoMep. Npeobpa3oBaHKe NOJb30BaTe/IbCKOrO TeKCTa B YMC/I0 C BO3MOXHOW OLLMOKOW
NosiBUTCA NPY N3ydeHnn opm; ceiyac paboTaem C YNC/TIOBBIMU 3HAUYEHUAMMU.
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Tpwn cnocob6a 06BABNTL NepeMeHHYI0

3anuce BHYTpM main
var quantity int
var quantity int = 2

quantity := 2

YTto nossnsaercsa
MNepemeHHas TMNa int ¢ HyneBbIM 3HayYeHneM @
TOT e TVN C ABHO yKa3aHHbIM Ha4aNbHbIM 3HaYeHeM

HoBas nepemeHHasi; no sToMy nutepany Go BblbrpaeT Tvn
int

OTo anbTepHaTUBHBbIE 3anvcy. He BCTaBasliTe Bce TpY 06bABAEHUA OAHOMO UMEHU NOAPSAS B O4MH
6710K. B KOPOTKOM 06BABAEHUM : = fBOETOUME — YaCTb ornepaTopa. a3 nsmeHeHns yxe
06BbABNEHHOW NepeMeHHON ncnonb3yinTe quantity = 3.3anucek quantity := 3 B TOM Xe 6noke
6€e3 HOBOro MMeHU NPUBEAET K coobLLeHMIo Nno new variables on left side of :=.

Bnok — rpynna komaHA B { 1 }. Moka Haly nepeMeHHble 06baABAEHbI BHYTPY 610Ka main u
AOCTYMHbI OT CBOEro 06bSABNEHMS A0 KOHLLA 3TOro 6/10Kka. MNepes 06baBAeHNEM 06paTUTLCSA K UMEHM
Henb3s. B rnaBe 4 NosiBATCS BNIOXEHHble 6/10KM YCNOBWUIA, a B rnaBe 5 — oTaenbHble GyHKLUMK C

COB6CTBEHHbIMU rnapamMeTpamun.

Kakue Tunbl HY>KHbI B Ha4ane

Tun Kakvie gaHHble XpaHUT Hawe npumeHeHne

bool true vnm false

Ony6nvKoBaHa v KHUra

string MocnepoBaTeNbHOCTL 6ATOB; Ha3saHwue v BanoTa
NnoApo6HOCTN TekcTa — B r1aBe 6

int 3HakoBoe Lenoe; 32 unn 64 6uta B KonnuectBo n MHAEKCHI
3aBMICMMOCTM OT NAATPOPMbI

int64 3HaKoBOE Lefioe 13 64 6uT CymMMa B MUHUMAa/bHbIX JeHEeXHbIX
eAnHNLax
float64 Yurcno c nnasatoLLeli TOUKon, 06bIUHO M3mepeHuns, HO He LieHa Haluei
NpUGANXKEHHOE Mogzenu

Ectb Takke int8, int16, int32, 6e33HakoBble uint8, uintl6, uint32, uint64, uint n float32.
Pa3mep orpaHunumBaeT gnanasoH: Hanpumep, int8 gonyckaet -128...127, a uint8 — 0...255.
OTcyTCTBME OTPULLATEbHbBIX 3HAYEeHWIA y 6@33HaKoBOro TuMna He genaet apnPMeTrKy 3aLLnLLEHHON
OT NepenosiHeHus. byte n rune — apyrve nmeHa uint8 n int32; nx HazHayeHue A4na TekcTa
pa3bepém B rnaee 6. ULNtptr n KOMNIEKCHbIE YMCNa B 3TUX YNPAXKHEHNAX HEe NCMOJIb3YHOTCA N He

ABNAKOTCA I'Ipep,I'IOCbI}'IKOI7I CI'IEAyFOLU,GVI rnasBbl.

NunTtepan 2 B quantity := 2 gaérint; 2.5 paért float64, "Go" — string, true — bool. YTO6kI
yBUAeTb BbIOpaHHbIA TV, ncnonb3syrite popmat %T B fmt.Printf. %t neyataet 3HaveHwme bool.
3T0 KOMaHZAbl GOpPMaTMPOBaHWSA BHYTPU CTPOKM, @ He 06bABAEHNS TUMNOB.

HyHEBbIe 3Ha4YeHud n KonnposaHue

O6bsiBneHve 6e3 NpaBoO YacTV He OCTABASET «C/TyYalHbI Mycop»: GO 3aaéT HyNeBOe 3HaYeHMe.
Yucno HaumnHaeTcsa ¢ @, ctpoka — ¢ ", noruyeckoe 3HaveHne — c false. HyneBoe 3HaueHne moxeT
6bITb 4OMYCTUMbIM AJISA A3bIKa Y HEeAOMYCTUMBIM A5 3a4a4K: NycToe Ha3BaHMe noTpebyeTcs

OTKNIOHUNTb OTAEe/IbHO.
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Echm HanucaTb otherTitle := title, BTopas nepeMeHHas nNoayyaeT Tekyllee CTPOKOBOe
3HayeHue. OHa He CTaHOBUTCA aBTOMAaTUYECKN 06HOBSIEMbIM BTOPbLIM IMEHEM NepBOo
nepemeHHol. Korga nosgHee title noayunt gpyryto ctpoky, otherTitle coxpaHuUT NnpexHto. 370
npaBWIo 0 NPUCBaVBaHUM CTPOKOBLIX 3HAaUEHWI, a He obeLlaHVe He3aBNCUMOCTU BCeX By ayLLmnX
COCTaBHbIX AaHHbIX: OOLLMIA MacCUB Cpe3a pacCMOTpUM B rnase 7.

Pa3Hble UncioBble TUMbI He CKJ1aAbliBalOTCA caMU

MNepemeHHas quantity Tmna int v priceMinor Tmna int64 — pasHble TUMbI. 3HaK * Mexay
yncaaMm 03HavaeT yMHoXeHwue. [ng nponsBejeHns ABHO 3anmweM int64 (quantity) *
priceMinor. 3anucb int64(quantity) — npeo6pa3soBaHume TUNA, XOTA MO KPYrabIM CKObKam
MoXoXa Ha BbI30B pyHKLMW. 115 HaLlero KoanyecTsa 2 3HayeHre nocsie npeobpas3oBaHMs OCTaéTcs
2; NCXOAHan NepemMeHHas no-npexHemy nmeeT Tmn int.

MpeobpasoBaHue He ABNAETCA YHBEPCaIbHOM NPOBEPKO KoppekTHOCTU. Mpn nepesoje
60/1bLLOro Lenioro B 6onee y3kuii Lienbli Tn nHGopmaums MoxeT notepatbcd. CTpoky ¢ uudpamu
3Ta 3anncb Takxke He pa3bupaeT. He gobaBnsrite npeobpa3oBaHNs Hayraj pajn Nc4esHOBEHUSA
OLINBKM KOMAUAATOPA: CHayana onpeaennte eauHNLbI U AONYCTUMBIA Aana3oH.

const percent = 10 06bSBAAET HETUMN3NPOBAHHYI YMCNOBYIO KOHCTAHTY. E& MOXHO NpncBonTb
int64, ecnn 3HayeHMe NpeACcTaBNMO 3TUM TUMNOM. A const percent int64 = 10 cpa3y 3a4aéT
TWMN KOHCTaHTLI. B oTAn4me oT nepeMeHHOM KOHCTaHTa He NnoJjlydaeT HOBOe 3HayveHune. KoHCTaHTHoe
300 HeNb3A NPUCBOUTL ULNT8: KOMMNAATOP O6HAPYXUT BbIXOZA 3a AMana3oH eLé A0 3anycka.

MasieHbK1M onbIT A0 LLeHHUKA

B rotoBoli KOHTPONBHOWM Touke oTkpoliTe labs/@1-values/main.go. labs — obblvHasA nanka ¢
HebobLUMMK ONbITaMK, He cneLmanbHoe ¢10Bo GO. Y KaXAoro onbiTa CO6CTBEHHAas Nanka package
main, HO obLWKMin go . mod 3Toi rnasbl. [03TOMY HECKONLKO GYHKLMIA Main M3 pasHbIX Nanok He
KOH$ANKTYOT. OCHOBHOW main.go MarasmHa He MeHsiiTe.

Ecnn HaburpaeTe camu, co3zaiiTe yKa3aHHbIE BIOXKEHHbIe NManku psifioM C OCHOBHbIM main.go u
COXPaAHUTE B HUX MOJHbIA INCTUHT. JlononHUTeNbHbIM go mod init He HyxeH. TepMUHan ocTaértcs
B KOPHE KOHTPOJIbHOV TOUKM:

go run ./labs/@1-values

MyTb Nocnie run BbIBUpPAeT NakeT OnbITa, @ He MeHsAEeT TekyLLyto nanky TepMuHana. KomaHga go run
. MO-MpeXHeMy 3anyckaeT OCHOBHOW NpuMep raBbl.

package main
import "fmt"

func main() {
var title string
var priceMinor int64
var published bool
fmt.Printf("title=[%s], price=%d, published=%t\n", title, priceMinor, published)
title = "Go"
otherTitle := title
title = "Go shop"
fmt.Println(title)
fmt.Println(othexrTitle)
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quantity := 2

priceMinor = 150

total := int64(quantity) * priceMinor

fmt.Printf("%T %T %d\n", quantity, priceMinor, total)
const percent = 10

var discount int64 = percent

fmt.Println(discount)

I'Iepe,u, 3anyCckom 3anmnnTe sHa4veHuns obenx nepeMeHHbIX C Ha3BaHWEM Nocd/ie KaXXa0ro
npmnceanBaHuA. O)KI/IAaeMbII‘/JI BbIBOA:

title=[], price=0, published=false
Go shop

Go

int int64 300

10

BHepBOMCTPOKeKBaApaTHHECKO6KM——HpOCﬂDHaHEHaTaHHHeCMMBOﬂH,MeXAyKOTOpHMVIBMAHa

nycrasi CTPoOKa. 3aTeM BU/HbI /iBe pa3Hble CTPOKW, Ba YMC/IOBbLIX TUNa 1 cymma 300. MocnegHas
CTpOKa NoKa3blBaeT NpPUCBanBaHNe KOHCTaHTbI MepeMeHHOM NoAXOoAsALLEero Tmna.

N3meHUTEe N 06BACHUTE. 3aMeHNTE KOINYEeCTBO 2 Ha 3: cyMMa cTaHeT 450, a cTpoka TUMoB He
n3meHnTCA. B konum onbiTa ybepute int64 (. . . ) BOKPYr KOAMYECTBA: KOMMUAALNA AOMKHA
OTKa3aTb 13-3a pa3HbIX TUNOB. BoccTaHOBUTE NpeobpasoBaHme. 3aTeM NONPOLGYHTe NPUCBONTL
LeHe cTpoky "150" n o6bACHUTe, MoYeMy 3TO Apyras ownbKa TOoro >e rnpasuaa TUMOB.

MpoBepka nepea MarasmMHoM. be3 NpocMoTpa IMCTUHIa 06bABUTE Hy/IeBYHO NepemMeHHyo bool,
MPUCBOITe el tTue 1 HaneyaTaliTe. 3aTeM 06BSABUTE ABE HE3aBUCKMbIE MEPEMEHHbIE C OAHVIM
HavaNbHbIM CTPOKOBbLIM 3HAUEHNEM 1 U3MEHUTE TOIbKO 0AHY. Eciv He nonyyaeTcs, noBTopuTe
pasgesbl 06 06BABNEHUN 1 KOMVPOBAHUW; UCMIPABASATL LieHY MarasnHa noka paHo.

Cpasy uenmkom

package main
import "fmt"

func main() {
const currency = "KZT"
const minorPerUnit = 100
var priceMinor int64 = 249900
title := "GOo: OT MepBON CTPOKU AO WHTEpHeT-MarasmHa"
published := false

fmt.Println(title)

fmt.Printf("UeHa: %d.%02d %s\n", priceMinor/minorPerUnit, priceMinor%minorPerUnit, currency)
fmt.Println("OnybnukosaHa:", published)

published = true

fmt.Println("OnybnukosaHa:", published)

3aHyCTVITe go run . nodcae Toro, Kak nonpo6yeTe npeackasaTtb ABe nociegHme CTpoku.

GO: OT MepBON CTPOKU [0 MHTEpHeT-MarasuHa
LeHa: 2499.00 KZT
Ony6nukoBaHa: false
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OnyébnukoBaHa: true

OjHa nepemMeHHas y4acTBOBasa B BbIBOAE ABaXAbl, N pe3ynbTaT pasnnyaercsa. Mexay Bbi30BamMu
Mbl MOMEHSANN eé 3HaYeHune.

3HayeHune n ero nvA

title := "..." co3paét nepemeHHyto title n nomelyaet B Heé cTpoky. GO onpeaensieT TMnN No
npaBoli YacTn. KopoTkoe 06bsBAEHME = NPUMEHAETCH BHYTPU QYHKLMA.

published := false co3pgaéT nepemeHHyto TMnNa bool. Y nornyeckoro Tmna Asa 3HayeHus: true n
false. 370 yaobHO A8 BONpoOCa C ABYMSi OTBETaMU: ONy6AMKOBaHa KHUra UK HeT.

published = true meHsieT 3Ha4YeHMe CyLLEeCTBYHOLLLEN NepeMeHHON. 34ecb CTOUT =, a He : =. ng
NMOBTOPHOrO NPUCBaMBaHUSA 0AHOMY y>Ke 06BbABNEHHOMY UMEHW HOBOe 06bsAB/EeHMe He TpebyeTcs.

var priceMinor int64 = 249900 — 6onee nogpobHasa ¢opma: Mbl ABHO Bblbpanu Tmn int64.
3T0 3HaKoBoOE Lienoe GUKCUPOBAHHOM paspsagHOCTU. Tun int, KOTOPLIV YAaCcTO UCMObL3YHOT ANA
CYETYMKOB U MHAEKCOB, 3aBUCUT OT apXMUTeKTypbl. 119 npeacTaBaeHns CyMM B MOAENN MarasmHa Mbl
BblbepeM GUKCMPOBAHHbIA LiebIA TUM.

Ecnm 06Bb5BUTL MepemMeHHyo 6e3 HavanbHOro 3HaveHus, Go 3a4acT HyfieBoe: 414 Lienoro Ymcna —
0, NS CTPOKM — NYCTYH CTPOKY, Anst bool — false. 3To NpaBWNO A3bIKa, HO He BU3Hec-peLleHMe.
He cTonT cumtaTth HyneByto LieHy aBTOMATUYeCKM pa3peLléHHON, Moka Mara3uH He onpeaennn
npasuia 6ecnnaTHbIX KHUT.

KOHCTaHTa He MeHsieTcAa

const currency = "KZT" 3aAaéT KOHCTaHTy. Eil Henb3a NPUCBOUTL APYroe 3Ha4YeHve BO Bpems
paboTbl NporpamMmel. B 3ToM nprmepe BantoTa ofHa, NO3TOMY OHa HEU3MEHHa.

JTO He O3Ha4vaeT, YTo 60N Mara3nH 065A3aH MeTb 0AHY BantoTy. Korga nosiBUTCSA HECKObKO
BaftOT, KOZ BaNtOThl CTAHET YaCTbIO AaHHbIX, @ NpaBuaa nepecyérta 1 okKpyrieHns npuaércs
onpeaennTb OTAeNbHO.

minorPerUnit 3a4aéT YNCIO MUHUMAJBbHBIX A€HEXHbIX e 4VHNL, B OCHOBHOW A/151 HalLero y4ebHoro
npeactaBneHus KZT: cto. iIMsa noMoraeT yBUAETb CMbICA YMCNa B BblpaXxkeHnn. Yncno 100 6e3
NMEeHU MO0 6bl 03Ha4YaTb 1 MPOLEHT, N OrpaHNYeHne ANVHbI, N KOAMYeCTBO TOBApOB.

Mouemy LieHa Lenas

Cymmy 2499.00 KZT Mbl XpaHUM KakK 249900 MUHUManbHbIX eAnHUL,. Takol cnocob no3sonseT
BbIMOJIHATb PACYEThI LieIbIMWA YNCAaMU N IBHO peLlaTh, YTO AenaTb C APO6HOM MUHVMAbHOWM
eIVHULIEN.

Tun float64 noneseH Ans NPUGAMXKEHHbIX BbIYNCIEHWNA, U3MEPEHWNI 1 MHOTUX Hay4YHbIX 3aga4y. Ho
MHOrVe AecaTUYHble 4po6bu He NpeAcTaBUMbl B ABONYHOM popMe TOUHO. [ns AeHEeXHbIX NpaBu
HaM BaXkHa BOCMPON3BOAMMAN eAMHMLA YYETa, @ He NMPUBVXKEHNe, KOTOPOe C/TyYaliHO BbIrNAANT
npaBWIbHO Mocae neyaTu.

Llenoe umcno Toxe nmeet npegen. Cam no cebe nepexod Ha int64 He 3aLMLLaeT OT NepenoNHEHNS
NPy YMHOXeHWW. B rnaBe 5 Mbl OrpaHU4YM BXOAHYHO LieHY A0 pacyéTa 1 NpoBepuM rpaHuLbI
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Tectamu. CyMMy 1 BantoTy Mo3xe 06bejMHUM B MOAeNb, UTOObI He nepenyTaTb eANHNLbI.

Kak nonyyuunsiaCb To4Ka  aBa HyJ/A

B BblpaxeHuu priceMinor / minorPerUnit uyenoumcneHHoe feneHue Jaét Lenyro 4YacTb. B
BblpaxkeHnu ¢ % nony4vaem octatok. [ina 249900 sto 2499 n 0.

fmt.Printf neyaTtaeT no wabnoHy. B HaweMm wabnoHe:

3anuncb 3HauveHne
%d Llenoe gecatnyHoe yncno
%02d Llenoe uncno W1prHOM He MeHee ABYX MO3ULNIA, C

BeAyLLUNM HyNéM
%S Ctpoka

\n [MepeBoy CTPOKM

MoaTomy ocTaTok @ ctaHOBUTCA @0, a ocTaTok 5 ctan 6bl 05. B otanume ot Println, Printf He
fobaBnseT nepeBos CTPOKM aBTOMaTUYeCKn: OH 3anuncaH B LwaboHe.

3TOT BbIBOA paccymMTaH Ha HeoTpuLaTenbHyH LeHy. OH He SIBNSeTCs roToBbIM GOPMaTUPOBLLMKOM
OTpMLATENbHbIX CYMM WU BCEX BaNtOT. Mbl OTAE/INM Takme npaBua, Koraa nosBmuTcs
HeobXoANMOCTb.

Uutaem HOBYIO 3anuCb Nno cMmmBoJiaMm

3anucb Kak npountaTtb

= O6BABUTE NEPEMEHHYIO U AaTb HaYalbHOE 3HaYeHNE;
ABOETOYME BMECTe C PaBHO — OAMH ornepaTop

= MprCcBONTL HOBOE 3HAUEHME YXKe CyLLecTBYHLLEN

nepemMeHHom
const O6BABNTE KOHCTAHTY
var O6BbABUTL NepeMeHHYH
int64, string, bool NmeHa TnoB, To eCTb JONYCTUMbIX BUAOB 3HaYEHUI
249900 LlenouncneHHbIn nnTepan 6e3 kaBblvek
false, true Jlornyeckre 3Ha4yeHUs 6e3 KaBbluek
, BPrintf(...) Pasgenutens apryMeHTOB OJHOrO BbI30Ba
/, % mexay umcnamm [leneHvie 1 oCcTaToK OT LLe/I0YNC/IEHHOTO AeNeHus
%d BHYTpW KaBblyek Yactb dopmaTta Printf, a He onepaTop ocTatka

OAHWV 1 Te e BUAMMbIe 3HaKM YMNTAOTCA MO MeCTy. % CHapy>Xu CTPOKM y4YacTByeT B apupmeTmke Go;
%02d BHYTpW CTPOKM NOJIydaeT cMbIc, koraa Printf untaet wabnoH. O6paTHbIN cnew B \n
HauMHaeT ynpaBAstoLLYO NOC/1ef0BaTeIbHOCTb CTPOKOBOIO IMTepana, 0603HaYatoLLyI0 NepeBoy,
CTPOKW; 3TO He ABa nevaTaembIX CIMBOA.
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AaHHble KHUIr'n nmeroT Pa3Hble TUMNbI

title: string priceMinor: int64 published: bool
Ha3BaHwue uenas cymma Ja nnn Het

Tun onpegenseTt JONYCTUMbIE 3HAYEHWA 1 onepaunmn
Onopa AaHHbIX: Ha3BaHKe, Lienas CcyMMa 1 CoCTosiHME Ny6ankaumm

MpoBepKa NOHNUMaHMS. [ToKaxnTe B MprYIMepe NpUCBarBaHNe, KOTOPOE N3MEHSIET AaHHbIEe, 1
MeCTO, KOTOpOe TOJIbKO 3a4aéT BUZ BbIBOAA. ECM % NMoKa 03Ha4aeT 411 BaC O4HO U TO Xe B 0601X
MecTax, nepeymnTalite pas6bop LeHbI.

PasmMmuHka
MpeackaxxnTe. Kak 6ygeT BbIrnageTb LeHa npy priceMinor = 1057

3anonHure. [na n3meHeHnst onybanKoBaHHOM KHUTM Ha YepHOBUK MCNoNb3yiTe published
false.

MNoumHuTe. KT0-TO Hanucan priceMinor = "249900". No4yeMy 3TO He TO Xe camMOoe, YTO UNCN0
249900?

3apgaHue

O6sa3aTenibHOE. YCTaHOBUTE LieHy 350050. Mporpamma Ao/kHa HanedvaTatb LleHa: 3500.50 KZT.

BTOpaﬂ CTPOKa COCTOAHMA A0/IKHa OCTaBaTbCA Ony6n|/||<osaHa . true.

Ha cBomx AlaHHbIX. BO3bMVTe NONOXUTENBHYIO LieHy, Y KOTopoli nocneaHuve Ase Lnopbl — 05, n
NpeAcKaXxmnTe BbIBOA Nepes 3arnyckom.

Mo >xenaHwuto. MonpobyliTe MPUCBOUTL KOHCTAHTE CUTTENCY Apyroe 3HayeHue. NpounTaiite
OLLVBKY Y OTMEHUTE U3MEHEHME.

Ckakute cBOMU cNOBaMu

Yem oTnmyaeTcs ob6bsABNEHME OT NpucBanBaHms? Mouemy cymma 6e3 BantoTbl HenosHa? Movemy
Lenblv TMN He 0cBObOOXAaeT Hac OT NPOBEPKU AMana3oHa?

OTBeThI

105 MUHUManbHbIX eanHULY gact 1.05 KZT. Ana npncBamBaHNA HY>KeH =. 3HaueHre B KaBblyKax
IMeeT CTPOKOBbIN TWUM, @ priceMinor o6baBAeHa Lenol: 3T0 HeCOBMeCTUMbIe TUMbI A5 MPSIMOro
npvceanBaHmA.

B 06a3aTenbHOM 3ajaHNN MEHSIETCA TOIbKO HadanbHOoe 3HaveHne LeHbl. He ncnpaensiite wabnoH
BbIBOZA MOJ, KOHKPETHbIV OTBET: OH AO/KEH paboTaTb U AN MPeAblayLLen LieHbl.
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Y Halel KHUMM NOSsBUANCE AaHHble TPéx BNA0B. Cresyolwnii Wwar — NpUHUMATb peLLeHne no 3Tm
AaHHbIM, a He BCcerAa neyaTtaTb OAHO U TO Xe.
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4. Kakme nagaHma MO>KHO NnokKkasaTb

KHMra MOXeT 6bITb YUEPHOBMKOM, @ OAHO U3 CTAaPbIX N34aHUA — CHATBIM C NPoAaxu. Hanuwem
He6o/bLLYI NPOBepPKY, KOTOpas 06X0AUT TP HOMepa U3AaHWNIA 1 CO0BLLAEeT, Kakme JOCTYMHbI.

KoHTponbHas Touka: examples/@4-conditions. 3To ynpaxHeHue Haj cocTosiHMeM kaTanora. OHo
He yAanseT KyrnieHHble KHUMM 13 61M6M0TeKN NoKynaTens: npaBuaa 4oCTyna K yxe
NPYOBPETEHHOMY N3AaHMI0 BYAYT OTAENBHBIMU.

HabupaeTte camun: B OTAeNbHOM Nanke rna.bl COXpaHUTe cBo go.mod 1 co3ganTe main.go mns
MOIHOrO NNCTUHIA HXKE. 3TO OMbIT C YCNOBUSAMU; LIeHY 13 rN1aBbl 3 COXpaHseM B nNpeablayLueit
nanke, a He yaansiem 13 NCTOpPUM NPoekTa.

O6pas: ABepb U TPU KapTOUKU

Ha cTone nexat Tpu KapToukn nsgaHuii. Nepea BUTPUHONM — ABepb C ycioBueMm: «okasbiBaTb
TO/IbKO Ony6anKoBaHHoe». CHayana nposepsieM, OTKPbITa X ABEPb /15 HaLLen KHUM. 3aTem
6epéMm KapToUKM Mo oAHOWN. BTopoe nsgaHme CHATO C NPOAAXnN — OTK/IaAblBaeM ero 1 6epém
cnegyroilee.

B nporpamme if BbIGMpaeT gecTBME MO YC/I0BUIO, a TOT NoBTOpSeT warn. continue B Hawem
06x0/e O3Ha4YaeT: 3aKOHUYNTb PaboTy € TekyLLel KapTOUKOM N NepeiTn K cieaytolemy wary LmKna.
break o3HauaeT gpyroe: 3aBepLUNTb 3TOT LINKA LennkoM. NpeacTaBbTe, YTO NOC/e BTOPOWA
KapTO4KW Bbl MO0 TAHETECh 3a TpeTbel, MMb0 ybrpaeTe BCO CTONKY. PazHuuy Tenepb MOXHO
yBUAETb A0 3anycka.

JBepb He ABNAeTCA OTAeNbHbIM 06 BEKTOM MPOrpaMmebl: 3TO PUCYHOK Bbibopa. CaMo ycnoBue
AOMKHO AaTb NIornyeckoe 3HayveHve. HapucyiTe ABepb U TPU ManeHbKUX NPSMOYrofbHMUKA.
3ayepkHUTE BTOPOI, HO OCTaBbTe TPETUN Ha BUTPUHE. Kako nepexos Hy>XeH 415 Takoro
pesynbTaTa? [poBepbTe CBOM OTBET Ha HalLEeM LMK/e.

CHayana Bbl6op 6e3 noBTOpPEHUA

YcnoBume oTBevaeT Ha BOMPOC, a BeTBAEHWE BblOMpaeT, Kakol 610K BbINOAHUTE. B rnase 3 mbl
TONIbKO MOC/Ie0BaTe/IbHO MEHSAN 3HaYEHNS; Tenepb NPOrpamMmma MoXeT MPONyCTUTb YaCTb KOMaHA,
Ycnosue if 0653aHO nmeTb TN bool. Yncno 1 v HenycTas CTpoka caMum Mo cebe He 3aMeHsAT true.

Y ofHOW NpoBepPKN MOryT 6bITh ABe BeTBU: 1T AN UCTUHHOrO YC10BUA 1 else AN I0XHOro.
Lenouka else if 3agaéT cnegyowmin BONpoc, TObKO KOrAa npeablayLnii gan noXb. BeinonHsaeTcs
nepBbI NoAXOAALLMIA 610K, a He BCe noaxoAsdLLme 610k noapas. Ana He3aBUCUMbIX AeACTBU
NCMONb3YHT OTAeNbHble 1T,

CpaBHeHus ==, | =, <, <=, > 1 >= AalOT NOrnYeckoe 3HayYeHue. = MPUCBanBaeT, MO3TOMy quantity =
0 He SIBNSIETCS BONPOCOM «KOJIMYECTBO PABHO Hy/to». OTpULaHMe | MeHSET UCTUHY Ha 10Xb U
Hao6opoT.

A B A && B: 06a NCTUHHBI A | | B: xoTs 66l 04HO
WCTVHHO

false false false false
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A B A && B: 06a NCTUHHBI A | | B: xoTs 6bI 0AHO

WNCTUHHO
false true false true
true false false true
true true true true

&& He BbIUMCNISIET NPABYH YaCTb, €C/IV N1EBAS JIOXKHA. | | He BbIUMC/ISET MpaByH YacTb, eIV fleBas
NCTUHHA. ITO COKPALLEHHOE BblUNCIEHME: HAaNPUMEP, MPOBEPKA HEHY/IEBOTO AeNUNTENSA AO/IKHA
CTOATb A0 AeNeHNs], cnpaBa oT &&. CKO6KM MOMOratoT NokasaTb HY>XHYH FpynnvpoBKy; He MeHsiliTe
MOPSIAOK YC/IOBUIA, €C/IV NMPABOM YacTW HY>KHa rapaHTUsi 1EBOIA.

OAVH BapuaHT U3 HeCKOJIbKUX: switch

switch status cpaBHMBaeT 3HaueHme status c BapnaHTamu nocne case. Mpw coBnageHnn
BbIMOJIHAETCA COOTBETCTBYIOWMIA 610K. default — 3anacHas BeTBb, eCnu coBnajeHuniin HeT. B
HalleM NprMepe 3TO HeM3BEeCTHOe COoCTosHMeE. MNocne 06bIYHOro case GO caM BbIXOAUT 13
nepekaoyaTens: nucate break B KOHUE KaXA0W BETBU He HYXXHO. 3TO OTAMYaeTCs OT BbIXOAa U3
LMKNa, KOTOPbIV pacCMOTPUM HUXKe.

CHavana ncnonb3yemMm MMeHHO 3Ty GopMy nepekntoyaTens saHavyeHui. MNepexkntoyatens TUNOB
nHTepderica — apyras KOHCTPYKUUS; OH MOABUTCA TOBKO Noc/ie 06bACHeHUA NHTepdeicoB. Peakas
komaHaa fallthrough 3geck He HyXHa.

MonHas ManeHbkas nporpamMmmMa, He N3MEHALLLadA OCHOBHOW npmmMmep rnaBbl:

package main
import "fmt"

func main() {
published := true
quantity := 0
if !published {
fmt.Println("YepHoBuKK")
} else if quantity == 0 {
fmt.Println("HeT 3k3emnnsapoB")
} else {
fmt.Println("MoxHo BbIGpPaTbL")
}
fmt.Println(published && quantity > 0)
fmt.Println(published || quantity > 0)
status := "draft"
switch status {
case "draft":
fmt.Println("lFoToBuTCA")
case "published":
fmt.Println("Ha BuTpuHe")
default:
fmt.Println("HensBecTHoe cocTosHME")

[Manku onbITOB YCTPOEHbI KaK B rnaBe 3.3 KOPHA KOHTpO}'IbHOI‘/JI TOUKW 3anyCcTunTE:
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go run ./labs/@1-choices

HeT 3k3emnnspos
false

true

foToBUTCA

3pecb published NCTUHHO, HO KOAMYECTBO PaBHO Hy/H. M03TOMY BbI6paH BTOPO 610K LLenouku,
BblpaxeHue ¢ 1 noxHo, BelpaxeHue ¢ 1N nctuHHo. switch pabotaeTt ¢ oTAeNbHOM CTPOKOM
status, a He c pe3ynbTaTOM MPeXXHero yc/soBKs.

MpoBepbTe 6e3 yragbiBaHMA. Caenante KOMYECTBO PaBHbIM 2: NepBasi CTPokKa U3MEHUTCH Ha
MoxHO BblbpaTh, cneayolime ase byayT true. 3atem yctaHoBuTe published = false: nepsoli
CTaHeT cTpoka YepHoBuK. [lna switch 3aganTe Hem3BecTHOe COCTOsSIHVE 1 nonyunTe HenssecTHoe
COCTOSIHNE. DT U3MEHEH S NPOBEPSIOT pasHble peLleHs, @ He 3aMeHSHT OAHO APYrM.

rae BUAHa nepeMeHHas

MepemeHHas, 06bsBNEHHAs BHYTPU GUIypHbIX CKOBOK BETBYW, HEJOCTYMNHa nocne 3Toi BeTBU. Ecnu
pe3ynbTaT HyXeH nocne if, 06bsABUTe ero A0 BETBAEHWS N UCNONb3YKTe BHYTPU =. HoBOE : = BO
B/IOXXEHHOM 6/10Ke MOXET CO34aTb APYroe VMs 1 CKPbITb BHELLHIO NepeMeHHY0: BHeLLHee
3HayeHVe Torja He N3MEHUTCS. ITO Ha3blBaeTCst 3aTEHEHNEM.

He nytante o6nactb BUANMOCTU C BpEMEHEM XU3HW AAHHbIX. 34eCb Mbl FOBOPVM TO/IbKO O TOM, B
KaKOW 4acTu MCXOAHMKA pa3peLLeHo 1NCMob30BaTh MS. Bo3BpalleHme agpecoB 1 3aMblKaHUS
pa3bepém nocne dbyHKLUNA 1 yKasaTenen.

3aTeM NoBTOpeHue 6e3 B/I0)KeHHbIX peLueHuii

Go ncnonb3yeT o4HO KnK4yeBoe C/10BO for Ans HeCKobKMX q)OpM unkna:

dopma Korga yao6Ho

for i :=1; i <= 3; i++ { ... } ECTb CYETUMK, rpaHMLIa 1 perynspHbIl war

for remaining > @ { ... } [leiicTBME NOBTOPSETCA, NOKa YC/10BNE NCTUHHO

for { ...} Ycnosue BbIXoja NpoBepseTcs BHYTPY; 6e3 BbIXoAa LUK

He 3aBepLlmnTca cam

MHoroToume B 3TO Tabnmue ob603Ha4aeT MecTo Tena, a He KoA A5 KONMMpoBaHUS. B nosHOM
JINCTUHIe HUXe ero HeT. Lukn for ¢ ycnosrem nposepsieT ero nepep, TesloM: BO3MOXHbI HOJb
NPoXoAo0B. MI3MeHeHMe cHéTUMKa JOKHO NPUGAMXKaTL OCTAHOBKY. 3annck remaining =
remaining - 1 BbluMTaeT eANHULY W COXPaHSAET pe3ynbTaT B TOV Xe nepemMeHHON. B dopme ¢
OAHVIM YC/I0BMEM OTAe/IbHOro aBTOMaTUYeCKoro Lwara HeT — B OnbITe remaining MeHseT caMo
Teno.

package main
import "fmt"
func main() {

for edition := 1; edition <= 3; edition++ {
fmt.Println("W3gaHne", edition)
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}
remaining := 2
for remaining > 0 {
fmt.Println("OcTanock", remaining)
remaining = remaining - 1
}
number := 0@
for {
number++
if number == 2 {
continue

}
if number == 4 {
break

}

fmt.Println("BeibpaHo", number)

go run ./labs/@2-loops

N3paHune 1
N3paHne 2
N3paHne 3
OcTanocb 2
OcTtanoch 1
BeibpaHo 1
BbibpaHo 3

CHa4asna BbINONHAKTCA TPU MNPOXoa nepsoro uukia. Bo BTopom nocse neyatn 1 sHaueHne
CTaHOBUTCA HYNEM, CefytoLlan NnpoBepKa J0XHa. B TpeTbem yBenmyeHmne CTouT nepej,
npoBepKamu: HoMep 2 nNporyckaeTcs Yepes continue, HoMep 4 3aBepLUaeT LK/ Yepes break.
Mo3ToMy ocTatoTca cTpoku ¢ 1 1 3. MporpaMma He coAepXnT 6eCKoHeYHO paboTatoLLero BapuaHTa.

TpaccupoBka Ha 6ymare. Jnd BTOPOro umkia sanuwimTe Tpy nposepkn: 2 > 0,1 > 0,0 > 0.
MocnepHAsA He 3anyckaeT Teno. NoMeHsTe HadYanbHOe 3HaYeHVe Ha @ 1 NpeACcKaxunTe, Kakme aBe
CTPOKN UCYHE3HYT. 3aTeM BepHUTe 2.

Mpoeepka nepea coeagnHeHUEM. HanvwwvTe oTAeNbHO BbIGOP «4epHOBKK / ONybAKOBaHa» 1
OTAeNbHO UMK/, NevaTarowmin 1, 2, 3. O6bsiIcHMTe, NoyeMy continue octaBnseT BOSMOXHOCTb
CnefyroLLero Npoxoaa, a break eé npekpataeT. TO/IbKO 3aTeM COeANHANTE 3TU AeNCTBUS B 06xoae
N34aHWIN MarasuHa.

shanrag.org - 0.21.0-sample

37



Cpasy uenumkom

package main
import "fmt"

func main() {
published := true
for edition := 1; edition <= 3; edition++ {
if !published {
fmt.Println("KHura rotoButca")
break

}

if edition == 2 {
fmt.Println("W3ganHne", edition, "cHATO c npogaxu")
continue

}

fmt.Println("JocTynHo n3gaHme", edition)

CHayana oTMeTbTe Ha bymare, Kakue CTPpOKM CpaboTaroT A5t HOMepa 2. 3aTeM 3anycTuTe go run

flocTtynHo u3jaHve 1
N3paHne 2 CHATO C npojaxwu
JlocTynHo un3gaHve 3

Yuncno 2 He NOTePSNOCk: Y HEro Apyroii pesynbTaT. Mbl SBHO COOBLLMAN, YTO U3aHMeE CHATO C
NpoAaxu.

YcnoBue — BOMpocC C JIorn4eCKMmMm oTBeTom

if edition == 2 nposepsieT paBeHCTBO. ECnv ycnoBue NCTUHHO, BbINOAHAETCS 6/10K B GUIYpHBbIX
ckobkax. OAMH 3HaK = MprCBaMBaeT 3HayYeHVe; ABa 3Haka == CPaBHMBAIOT 3HayeHwus. MNepenyTaTb
NX JIerko, MO3TOMY UMTaliTe BbIpaXeHne CN0BaMN: «kHOMEP N3JaHUSA paBeH ABYM?».

Ipublished o3HauvaeT «He ony6MKOBaHa». 3HaK | MeHseT nornyeckoe 3HayYeHme Ha
NPOTMBOMONOXHOE. Ecnn KHWra eLé He ony6/IMKoBaHa, HeT CMbIC/1a MOKa3blBaTb AOCTYMHble
N3aHNs 3TOro y4ebHOoro kaTtasora.

YcnoBust MOTyT UCM0JIb30BaTh <, <=, >, >= 1 | =, Y paBeHCTBA 1 CPaBHEHUS TOXE eCTb OrPaHNYEHISs
TMMNOB: He BCe 3HAYeHUs s3blka CPaBHMBAOTCSA NH06bIM ornepaTtopoM. Celivac Mbl paboTaem ¢
LeNbIMU YNCAAMU U NOTNYECKUM 3HAYEHNEM.

Lukn: Ha4vano, npoeepka, war
B 3aronoBke for edition := 1; edition <= 3; edition++ Tpwm 4acTu.

MepBas CO34aéT CYETUMK CO 3HaYeHVeM 1 nepeg 06xoA0M. BTopas npoBepsieTcs nepes Kaxabim
BbIMO/IHEHNEM TENa: MOXHO /I MPOAOIXKATL? TPETbs YBEIMUMBAET CUETUMK Ha eAVHMLY nocne
oYepesHOro 3aBepLUEHHOr0 NPOXoza.

MNMonyyaeTca nocnefoBaTeNbHOCTL: 1, 2, 3. Korga cH4ETUMK CTaHeT paBeH 4, ycioBne 4 <= 3
OKaXeTCsH NOXKHbIM, 1 LIMKA 3aKOHUNTCA. [epemMeHHasn edition o6bsBAeHa B 3arosoBKe LyKia u
HeOoCTYMHa nocsie Hero. 3To NpuMep 061acTy BUANMOCTU: UMSA CYLLLeCTBYeT He BO BCeX MecTax
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daina.

edition++ — oTAeNbHaA KOMaHA4a yBe/IM4YEHNA, a HE BblpaXXeHWe, KOTOpPpOoe Haj0 BKaAblBaTb B
rneyaTb. 34eCb OHa ynpaBideT nepexogoMm K cedyrowemMy n3gaHuio.

ABa pa3HbIX cnoco6a npekpaTnTb paboTty

continue 3aBepLuaeT TeKyLLMIA MPOXOA LiKNa. B Hawem ciydae npy Homepe 2 cTpoka «oCTyrnHo
n3gaHne» nponyckaetcs. Ans Takoro for 3aTem BbinosiHsAeTcs war edition++, npoBepsieTcs
YC/IOBUE N HAUMHAETCS C/iefyoLnii Npoxoga,

break BbIXOAUT 13 LMKNa Lennkom. Ecnm namenutb published Ha false, nporpamma oanH pas
Hane4vaTaeT KH/Ura rOTOBUTCSH M MPEKpPaTUT 06X0A,

MpepacTaBbTe NpoOBepKy MNOAKW. continue — NepenTu K ciegyroLlein KHUre Ha noske. break —
npekpaTUTL NPOBEPKY 3TOW NOAKWU. HO B Nporpamme rpaHuLy onpegensieT MUMeHHO LMK/, a He
noboe MecTo, KOTOPOe KaXeTCs HaM «CaeAytoLLer 3ajadeins.

NMpoBepuM rpaHuLbl

N3meHnTe edition <= 3 Haedition < 3. TpeTbe U3gaHue NcYe3HeT 13 BbIBOAA. DTO He CO0M
WHCTPYMEHTA: ycnoBue 60/bLUe He pa3peLlaeT Npoxoj C HOMepom 3.

Bele/lTe <=, 3aTeMm YCTaHOBUTE Ha4valbHOE 3Ha4YeHne 4. Teno He BbINOJIHATCA HU pa3y, NOTOMY 4TO
ycnoBme npoBepdeTcd 40 nepBoro npoxoaa.

HakoHeL, BepHUMTE NCXOAHVIK M MOMpPO6yliTe ybpaTb edition++, cOXpaHMB 06e TOUKM C 3aNATOM.
CuéTumkK nepectaHeT MeHATLCA, U NPU ONy6IMKOBAHHONM KHUre nporpaMmma byzet noBTopsaTh
coobuyeHme. OctaHoBuTe eé Ctr1+C n BocCTaHOBUTE War. He octaBnalite Tako BapuaHT
paboTatoLMMm: Nob3bl OT MOBTOPHOIO BbIBOAA HET.

Uutaem ycnosue UK no cMvBoJiam

3annce Ponb

for Hauano unkna

; B 3aronoske for OTaenset Hadvano, yciosue 1 war

<= MeHbLUEe 1M paBHO; ABa 3HaKa 06pasytoT O4MH ornepaTop
++ YBennunTb nepeMeHHyo Ha eUHNLY; oTAeNbHas KoMaHAa
if BbInoAHUTL 610K, €Cn yCaoBMe NCTUHHO

! Jlornyeckoe oTpulaHmne
== MpoBepka paBeHCTBa; 3TO He NpucBanBaHue
break 3aKOHUYNTb 3TOT UMK

continue 3aKOHUNTb TEKYLLMIA MPOXOS 1 NepPenTn K cegytoLiemy

®PurypHble CKO6KM BNOXEHHbIX 6/10KOB 3aKPbIBAOTCS B 06paTHOM MOpsiiKe: CHayana BHYTPEHHUNA
if, notom BHewHwWin for, noToM main. OTCTYNbI MOMOratoT 3TO BUAETh; €CNX NOTepPsnCh,
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BPeMeHHO NoAnuLInTe 3aKpbiBatoLLe CKObKM B 3ameTkax. Kpyrnble ckobku Bokpyr yciosuma 1T Go
He TpebyerT.

MapuwpyT uukna for

Havano [MpoBepka Teno v war
edition := 1 edition <=3 edition++

lMocne wara cHoBa npoeepsdaem ycnoBune, false 3aBepLiaeT Unkn
Onopa LUnKna: Ha4vasno, npoBepka, Teno u war

MporignTe MapLpyT nanbuem. s HomepoB 1, 2 1 3 ykaxuTe, Kakre ycnoBusi CpaboTaroT U rae
3aKaH4uMBaeTcsa npoxos. CHauana 6e3 3anycka, 3aTem CpaBHUTE C BbIBOAOM.

PasmMmuHka
Mpeackaknte. CKONbKO CTPOK nossuTcsa npu published := false?
3anonHuTe. Kakoli onepatop ocTaBasieT HoMepa A0 TPEX BKAKUNTENbHO: < NN <=7

MouunHNTE. Y CHATOrO U3gaHna yaanunm continue, u Tenepb OHO OAHOBPEMEHHO «CHATO» U
«[0CTYMHO», O6BACHUTE, MOYEMY BbINOMHSIOTCS 06€ CTPOKMU.

3agaHuve

O6s3aTenbHoe. ObonanTe HoMmepa oT 1 A0 4 BkAoUNTeNbHO. CHATBIM A0/IKHO 6bITh M34aHMe 3.
OXnpaemblii BbIBOA;

flocTtynHo u3jaHve 1
JlocTynHo u3jaHve 2
N3paHve 3 CHATO C npojaxwu
flocTynHo u3jaHve 4

Ha cBomx flaHHbIX. BbibepurTe Apyroii CHATLIVE HOMep BHYTPY AManasoHa. Nepes 3anyckom
rnepeyuncanTe oXunaaemble CTPOKM.

Mo xenaHuto. CHUMKUTE ABa U3JaHNS C MOMOLLLIO ABYX OTAENbHbIX YC/I0BUIA. 3aTEM UCMONb3YNTe
pa306paHHbIV B 3TO rnaBe onepaTop | | n ob6begnHuTe npoBepky. CpaBHUTE YUNTAEMOCTb.

OTBeThI

[Ans yepHoBMKa ByAeT oZHa CTpoka. Bk/IloUéHHas NpaBas rpaHunLa 3anncbiBaeTcs Yepes <=. bes
continue nporpamma nocsie COOBLLEHNS O CHATUM UAET JabLUe N NeYaTaeT 06blUHY CTPOKY 3TOro
Xe npoxoza.

B o653aTeNbHOM 3a4aHNN BEPXHASA FPaHNLLA MeHAeTCa Ha 4, a NpoBepKa CHATOro HoMepa — Ha
edition == 3. HayanbHoe 3HayeHue ocTaéTtca 1.
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Mbl Hay4YnIUCb NOBTOPSITL AECTBME U BbIGUPATh €ro no AaHHbIM. Tenepb BbiIHECEM
CaMOCTOSATENbHOE MPaBUIO — PACHET CKMAKN — B QYHKLIMIO 1 3aKPennM OXnjaemMoe nosejeHne
TecTamu.
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5. [IpaBWJ10 LEeHbl N NepBbIN TeCT

LleHa 13 rnaBbl 3 noka ToNbKO BbIBOAWNACK Ha 3KpaH. Jo6aBUM cKUAKY. Mbl XOTVM OAMH pa3
3anucaTb NPaBUIO PacyéTa v Bbi3blBaTb €ro 13 Pa3HbIX MeCT, @ He KOMMPOBaTb apuPpMeTuKy no
BCEMY MarasuHy.

KoHTponbHas Touka: examples/@5-functions. [1na 3Tol rnaBbl HY>XXHbI YC/I0BUS, LeI0UMCIeHHOe
AeneHvie N NoHNMaHve nepemeHHon. CTPYKTYpbl U KOAEKLMI NOoKa He TpebytoTcs.

HabunpaeTe camu: NOAroTOBbTE OTAE/IbHYIO Nanky € BalM go.mod, main. go Huxe un
main_test.go n3 pa3gena o nepBom TecTe. B roToBOI KOHTPO/IbHOM TOUKe main_test.go yxe
cylecTByeT: 406aBNSNTE HOBLIV TECT TyAa, He Ay6nnpysa nmeHa QyHKLNIA.

O6pas3: KapTouKa pacyéTa

MpeAcTaBbTe KAPTOUKY Kaccupa € ABYMS NMYCTbIMU MeCTaMU: «LieHa» N «CK1AKa». Huxxe 3anmcaHsl
Larn pac4érta, a BHM3y OCTaB/IeHO MeCTO A/1A pe3y/bTaTta. KapToukKy MOXHO MPUMeHUTb K pa3HbiM
KHWUram; nepenncbiBaTb NPaBuUIO KaXAbll pa3 He TpebyeTcs.

Y Hawel GyHKUMM ABa BXOAHbIX 3HaYEHWss — napaMeTpbl. /13 BbI30Ba B HEE MOCTYNakoT apryMeHThbI:
KOHKPETHas! LleHa 1 KOHKPETHbIV NPoLeHT. YHKLMSA BO3BPALLAET HOBYHO LiEHY M NMPU3HAK TOro, UTo
NCXOAHbIE JaHHble AOMNYCTUMbI. ECN NpoLeHT 60/blLLe CTa, Heb3s MOYa 3aMNONHUTL HUXKHIOK
CTPOKY C/lyYaiiHbIM YNC/IOM 1 Ha3BaTb PACYET YAAUHbIM.

Onopa: ABa BXoAa — NpoBepKa — ABa BbIXoAa. OT0O onvcaHne MMeHHO Hawel ¢yHkummn. Boobue
byHKUMSA GO MOXeT MMeTb Apyroe Y1C/I0 NapaMeTPoB N pPe3ynbTaToB, a HEKOTOopble PyHKLUMN
MEHSIIOT BHeLLHee COCTosiHMeE, He Bcakas GyHKLMS MOX0oXKa Ha CMOKOMHbIV pacyéT No KapTouke.,
Celivac HaMm yA0bOHO Ha4yaTb C NpaBuaa, KOTOPOe Nerko NPoBepUTb OTAENbHO. 3aKponTe Koj 1
NpOMAMTE NO KapTouke C LieHOW 100 1 cknakow 10: 4To OKaXeTCs Ha KaX40M Bbixoe?

UTo NnponcxoauT Npu Bbi3oBe GyHKLUN

MmeHoBaHHas ¢oyHKLUMA 06bSABASET yHaCcTOK NPOrpaMmbl C onpejenéHHbIMY napameTpamm v
pe3synbTatamu. PyHKLMN 6e3 MEHU TOXe CYLLLeCTBYHOT; UX BBEAEM OTAE/NbHO B rnase 9.
06BbsaABNEeHMe 3aNnCbIBAET, UTO byaeT NponcxoanTb. BbI30B 3anyckaeTt 3Tn gecTBMA. Hannune
06BbABMEHNS BbILLIE MAain He 03HAYAET, YTO ero Te0 BbINMOJHUTCA paHbLLe main; 06bluHaA GYyHKLNSA
XAET BbI30OBa.

HauHém c ABYX bonee NPOCTbIX C/y4aeB, npexae 4yem ogHOBpeEMEHHO BBOANTL CKUAKY, OTKa3 1 TeCT:

O6baBneHne MNapameTpbl PesynbTar Bbi3os

func announce(title OgHa cTpoka HeT Bo3BpaLLaemoro announce("Go")
string) 3HauveHus

func total(priceMinor [Ba uenbix yncna OpHo Lenoe yncio total(150, quantity)
int64, quantity int64)

int64

Teno Kaxgor GyHKLUMM 3aKN0HeHO B GUTypHble CKOBKW; MOMHbIe Tenla NpuBeAeHbl Hyxe. Tun nocne
CNMcKka NnapaMeTpoB OTHOCUTCA K pe3ynbTaTy. Bbi30B pyHKLMM 6e3 pe3ynbTaTta, HanpuMep
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announce,Heﬂb3ﬂHpMCBOMTbHepeMEHHOﬁKaKHMCﬂO.neHaTbBTepMMHaﬂldBO3BpaT3HaMEHMﬂ——
pa3Hble AEVICTBMFI.

MapameTp nony4yaeT 3HaYeHMe aprymeHTa

priceMinor u quantity B o6bsABNeHUM total — napameTpebl. Yncno 150 n 3HaueHne nepeMeHHOM
quantity B eé BbI30Be — aprymMeHTbl. [1OpsAA0K BaXKeH: NepBblli apryMeHT nonajaeT B NepBbIl
napameTp. BHyTpn ¢yHKLUN TUMbI yXKe U3BECTHbI U3 06BbABAEHMS; 3aHOBO 06BABNATE NapaMeTpbl
yepes : = He HYXHO.

BxoAHble 3HaueHNs KonupytoTcs. Y napameTtpa co6cTBeHHOe nMs B 61oke dyHKumn. Ecam
MPVCBOUTL MapamMeTpy HOBOE YMC/I0, NEPEMEHHAsI BbI3bIBAOLLLEro Koza He n3MeHuTcs. OgnHakoBoe
HanmcaHue quantity B AByX GYHKLMSAX HE COEANHSIET UX NMepeMeHHbIe.

return expression 3aBepLuaeT TeKyLMii BbI3OB 1 OTAAET BbIYMC/IEHHOE 3HaYeHne
BbI3bIBatoLLleMy. IcnosHeHWe NpoAo/mKaeTcs Noc/e Bbi3oBa. KOMaHAbl MOC/e BbIMO/HEHHOMO
return B 3TOM GYHKLMM yXKe He BbINONHATCA. Y PyHKLUMN 63 pe3ybTaToB BO3MOXEH NPOCTO
return; y main Toxe HeT BO3BpaLLaeMoro 3HaueHus. Ans GyHKLUN C pe3ynbTaToM Kaxabli
HOpPManbHO 3aBepLUAOLLMIACA NYTb AO/DKEH 3TOT pe3y/bTaT NPejoCTaBUTb.

MonHbIA ONbIT: NeYaTb, pe3ynbTaT U Konus napamMeTpa

package main
import "fmt"

func announce(title string) {
fmt.Println("Knura:", title)

}

func total(priceMinor int64, quantity int64) int64 {
return priceMinor * quantity

}

func changeQuantity(quantity int64) {
quantity = 10
fmt.Println("BHyTpu:", quantity)

}

func main() {
announce("Go")
var quantity int64 = 2
amount := total(15@0, quantity)
fmt.Println("Cymma:", amount)
changeQuantity(quantity)
fmt.Println("CHapyxu:", quantity)

3 KOpHSA KOHTPONBHOW TOYKN:

go run ./labs/@1-functions

KHura: Go
Cymma: 300
BHyTpun: 10
CHapyxu: 2

Mpocnegm oAnH BbI3OB: main nepeaaét 150 1 2 -~ napameTpbl NOAYYaloT 3T 3HayveHus -~ return
OTAaéT 300 - nepemeHHas amount nonyyaet pesynbTaT -~ Println neuataet ero. BHyTpm total
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neyaTtn Her.

[pyroii BbI30B MeHsIeT TONIbKO CBOW napameTp: changeQuantity BbIBOAUT 10, HO NOC/NEAHSs CTPOKA
MOKa3bIBaeT NpexHee BHELLHee 2. OTO He oLWKn6bKa: GyHKUUS He 06eLlaeT M3MEHWTb BbI3bIBAOLLETO.
Mo3xe ykasaTesb MO3BOANUT NepeaaTb AOCTYN K MCXOAHOMY 3HaUEHWIO; CaMO MPaBWUIO Nnepesaym
apryMEeHTOB MO 3HAYEHUI0 HE UCYE3HET.

N3meHuUTe. Nepegarvite B total konnyectso 3; oxngante 450. 3ateM BEpHUTE UCXOAHUK U
3amMeHuTe neyatb amount Ha ewwé oanH BbI3oB total (150, quantity): dyHKUUA BEIUMCAUTCS
cHoBa. OHa He BbINOJ/IHAETCA aBTOMaTUYeCcku, KOr4a Bbl JIVLb yNOMUHaeTe eé 1ms 6e3 ().

CamocTtosiTenbHo. Hanuwute ¢yHkumo double(value int64) int64, Bo3BpaLLatoLLytO
yABOeHHoOe yncno 6e3 neyatu. Boi3oBuTe eé ans 7 n Hane4vaTalTe pe3ynbTaTt B main. Oxugaetcs 14.
Moackaska: yMHOXeHMe AOMKHO 6bITh nocne return B Tene double, a fmt.Println — B
BbiI3bIBatoLLeli GyHKUMU. Ecn dyHKLMA neyaTaeT 14, HO Bbl He MOXeTe NPUCBOUTL pesysibTaT
nepemMeHHOM, Bbl MepenyTann BbIBOJ, C BO3BPATOM.

OT ogHoOro pe3sysnbTaTa K ABYM

Cknaka MoXeT AaTb HYNEeBYHO LieHy, @ MOXeT Moy4nTb HeAOoMyCTMble apryMeHTbl. O4HOro uncna
HeZ0CTaTOYHO, UTO6bI Pa3INUNTL 3TK ciy4dan. MosToMy ciegytollas GyHKLMS BO3BpaLLaeT napy:
YMCNO N NOrNYecKniA NpmMsHak. 3anucek (int64, bool) onucbiBaeT pesynbTaTbl MO MNOPSAKY;
return 0, false Bo3BpalyaeT ABa 3HaYeHWs B TOM Xe Nopsijke.

Bprice, ok := priceAfterDiscount(...) npaBas 4YacTb CHa4ana BbIUMNCAAETCS LLeSINKOM,
3aTeM pesy/nbTaThl NPUCBAVBAOTCA ABYM MepeMeHHbIM. 0k He ABAEeTCS KA0UeBbIM CJIOBOM: 3TO
BblbpaHHOe nms bool. Pe3ynbTaT, KOTOPbLIA CO3HATENIbHO He HYXXEH, MOXHO NPUHATb B _; 3TO
NyCcTOM NAEHTUPNKATOP, K ero «3HaYeHNo» MOTOM 06paTUTLCA Henb3d. OTopackiBaTh NpU3HaK
OLUMBKM NMpU pacyéTe LieHbl HeNlb3s TONIbKO paAn 6oee KOPOTKOM CTPOKM.

Cerivac He TpebyroTCst pekypCusi, NepeMeHHOoe YMCI0 apryMeHTOB Uan GyHKLMK, BO3BpaLLaoLLme
Aapyrvie dyHKLMK. VX OTCYTCTBME B 3TOM OMbITe He 03HAYaeT 3anpeTa A3blka; OHWU BBOAATCS
OTAeNbHbIMY LLaraMu, KOrAa AN1s HUX MOArOTOB/IeHbl MPeAnoChIIKY.

CHayasa AOroBOpPUMCS O pe3y/sibTaTe

Hawe yuebHOe NpaBuio NPUHMMAET LieHY B MUHUMAJbHbIX AEHEXHbIX AMHULLAX U Liebl NPOLLeHT
ckmakn. UeHa gonyctrma oT @ o 100000000, npoueHT — oT @ Ao 100, obe rpaHuLbl BKAOYEHbI.
OrpaHunyeHue LeHbl BbIBpaHO ANs yNpaXHeHUs 1 6€30MacHOoro pacyéTa, a He Kak YHUBepPCabHbIl
npegen TOProsau.

Mbl cHayana cuntTaem pasmep ckuaku. Ecnm nonyyaetcs ApobHas MUHVUMaNbHaA eqnHNLA,
oTbpacbiBaeM ApobHyo YacTb cknaku. Hanpumep, 10% ot 105 — 370 10. 5; cknaka 6yaeT 10, a
nokynatenb 3anaatuT 95. 3To KOHKPETHOE NPaBU/I0 OKPYreHVs B NOAb3y NpoAasLa. Jpyron
MarasuH MOXeT BblbpaTb Apyroe, HO 065s3aH oNucaTb 1 NPOBEPUTHL ero.

Mpwn HefONYCTUMBIX aprymMeHTax GpyHKLMs BO3BpaLLaeT Npr3Hak oTkasa. Bo3Bpalyaemoe uncno B
3TOM C/ly4ae Hesb3s MCNO0/b30BaTh Kak LieHY.

Cpasy uenmkom

®arin main.go:
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package main
import "fmt"

/1 priceAfterDiscount npvHumMaeT LUeHYy B MUHMMaNbHbIX AEHEXHbIX eAMHULAX.
// [JlonycTumas ueHa: oT @ [0 100000000 BkAw4YMTENbHO, CKWUAKa: oT @ pfo 100.
// [LpobHYW MUHUMaNbHY eAVHWLY B CKMAKe OoTbpachiBaeM B MoMb3y MnpoAasLa.
func priceAfterDiscount(priceMinor int64, percent int64) (int64, bool) {
if priceMinor < @ || priceMinor > 100000000 {
return @, false
}
if percent < @ || percent > 100 {
return @, false
}
discountMinor := priceMinor * percent / 100
return priceMinor - discountMinor, true

func main() {
priceMinor, ok := priceAfterDiscount(249900, 10)

if lok {
fmt.Println("HeBepHas ueHa nan cknpaka")
return
}
fmt.Println("K onnaTte:", priceMinor, "MUHMManbHbIX epuHWUL KZT")

3anyctiuTe go run

K onnate: 224910 muHMManbHbIX eauHuy KZT

[lBe BeNMUMHbI Ha BbIXOAE MOMOratT Pa3INynTb 6eCniaTHY KHUTY 1 oWnbKy. [na AonycTUMO
HyneBOW LUeHbl nony4nm (@, true), ana Hegonyctumon — (0, false).

MapameTpbl N aprymeHThbl

B o6bsABneHnM dyHKLUMM priceMinor n percent — napameTpbl: UMeHa A9 BXOAHbIX 3Ha4eHni. B
Bbi30Be priceAfterDiscount (249900, 10) yncna — aprymeHThbl, NnepejaHHble 3TUM
napameTpam.

®yHKUMA He neyaTaeT oTBeT. OHa BO3BpaLLaeT ero Bbi3biBatoLeMy Kody. bnarogaps asTomy oaHO
NpaBWI0 MOXHO ByAeT ncnonb3oBaTk B TepMuHane, HTTP-o6paboTunke 1 TecTe 6e3 3axBaTa
BbIBOZA C 3KpaHa.

(int64, bool) nocne cnmncka napameTpoB ONMMCbIBAET ABa BO3BpaLlaeMbIx 3HayeHus. return 0,
false HemeaneHHO 3aBepLUaeT BbI3OB. EC/IM NpoBepKM NPOLUAN, BbIUNCASETCH CKMAKA U
BO3BpaLLaroTCA LeHa n true.

B cTpoke priceMinor, ok := ... oba pe3ynbTaTa nonyyaroT MMeHa. Ok — NPUBLIYHOE UMK ANS
npu3Haka ycnexa. CHayana nposepsieM ero 1 To/IbKO MOTOM UCMOo/ib3yeM LieHy. Mo3xe, Koraa
noTpebyeTcs 06 BACHUTL Pa3Hble MPUYMHbBI 0TKa3a, 3aMeHUM NOrMYeckuii NPU3HaK Ha 3HaYeHne
error.

O6nacTtb BUAMMOCTY NapamMeTpa orpaHuyeHa ¢yHkumein. ma priceMinor B main — gpyras
nepemMeHHas, XoTa HanncaHo OAMHaKoBoO. [NepeAaya Liesoro Yncia KoNpyeT ero 3HadeHue;
bYHKUMA He N3MeHsieT NepeMeHHYH0 BbI3blBatoLLero Koga.
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MouemMy NpoBEpPKUN CTOAT A0 YMHOXKEHMS

OnepaTopsbl | | COeAMHSIOT YCNOBUS 3HAUEHWEM «UNW». LieHa He NOAXOAMT, eC/IN OHA MEHbLLIE HYNA
WM NpeBbILLAaeT BEPXHIOK rpaHuLy. NpoueHT NpoBepsieTcs OTAeNbHO.

MakcrmansHoe npovseejeHune B HaleM gorosope — 100000000 * 100, To ecTb 10000000000.
OHo nomeLaeTcs B int64. Npon3BoabHYH0 60bLUYIO LeHY Mbl He YMHOXaeM: GYyHKLMS oTKaxeT
paHbLUe.

MepecTaBUTbL NPOBEPKY NOC/E BbIUYMCIEHUst onacHo. Ecnn apndmeTrka yxxe nepenonHmunack,
MpoBepKa MCKaXEHHOro pesy/ibTaTa He BOCCTAHOBUT UCXOAHBIV CMbIC/1. OrpaHMyYeHs Nose3Hbl
TONbKO TOrAQ, KOrAa peasbHO 0XBaTbIBAKOT MyTb BbIYNCIEHNS.

NpoBepka, KOTOpas oCTaéTcA
Co3gpanTe pagom main_test.go. MMHUManbHbIA NepBbIV TECT BbIMSAUT Tak:

Mpexae YeM UnTaTb NUCTUHT: TECTOBbIN MHCTPYMEHT CO34a8T 06bekT oTuéta testing.Tu
nepeAaér TecTy AOCTyN K HeMy yepe3 napametp t *testing.T. 3Bé3g0uKa 34ecb 0603HavaeT
ykasaTtenb, a t.Fatalf(...) — BbI30B MeTOAa, TO eCTb QYHKLMW, CBA3AHHONM C 3TUM 06bEeKTOM. B
3TOM YNpaxHeHN Bbl NCMOJIb3yeTe roTOBbIA 06BEKT ANA COObLLLEHMA O NPoBane, He Co3jaéTe CBOM
TVN 1 He MeHsieTe 3Ty curHaTypy. CO6CTBEHHbIe yKa3aTenn 1 MeTogbl byaem CTpouThb B rnase 8.
Huxxe noapobHo pasbepém Kaxayto NpoBepky TecTa.

package main
import "testing"

func TestPriceAfterDiscount(t *testing.T) {
got, ok := priceAfterDiscount (249900, 10)
if lok || got != 224910 {
t.Fatalf("nonyunnn (%d, %t), xoTenun (224910, true)", got, ok)

go test cobupaet 1 3anyckaeT npoBepku 13 ¢parinos _test.go. AprymeHT ./ ... BblbMpaeT
nakeTbl B TeKyLLel narnke 1 eé BAOXeHHbIX Nankax BHYTPW 3TOro MOAYANS: ./ — OTHOCUTENbHbIN
nyTb, ... — WAa6AOH NHCTPYMeHTa Go. Tpu TOYUKN 34eCb Ha0 HabpaTk; 3TO He NPONYLLEHHbIN
TeKkcT. MNoka nakeT 0AWH, HO Ta Xe KOMaHAa COXPaHUTCA Noc/e pasjeneHns npoekTa. BeinonHamnte
eé 13 nankm ¢ go.mod:

go test ./...

B ycnelwwHom oTuéTe 6yaeT cTpoka ok ¢ uMeHeM Moayns. FAIL o3HauaeT npoBan NpoBepku nam
CcHbopKW; CHayana npoymTanTe coobLleHne Hag HUM. [no test files] o3HauaeT oTcyTCTBUE
TeCTOB, @ He NPOBepPeHHbIl pe3ynbTaT. ObbIUHbLIA O Tun . BbINOJHAET GYHKLMIO main, HO He
3anyckaet TestPriceAfterDiscount; moaTomMy Hy>XHbl 06e KOMaHAbI.

BPEMHI4OTMETKaKeuHIMOFYTpa3ﬂMHaTbCﬂ.(CaChed)03HaHaETHOBTOpHOGMCHOﬂb3OBaHMe
noaxoadauwiero ycnewHoro pesynbtata. Ans NMPUHYANTENBHOIO NOBTOPHOIO BbIMOJIHEHUNA
ncnonb3lyertca go test -count=1 ./...Z-Count=1.HpOOﬁTBHHOHHMTbTECTbIOAMFipaB3aHOBO.

Nma ¢alina 3akaHumMBaeTcs Ha _test.go: MHCTpyMeHT GO BK/ItOYaeT Takmne dainsibl npu
TecTMpoBaHuu. TestPriceAfterDiscount HaumHaeTcsa ¢ Test, a napameTp t *testing.T gaér
TeCcTy Crnocobbl COOOLWMTL 0 NpoBane. MNoka NCNoNb3YNTe 3TY CUTHATYPY Kak OroBOp MHCTPYMEHTa;

shanrag.org - 0.21.0-sample

46



yKasaTe/lb U MeTOAbl pa3bepém oTAeNbHO. 3BE304Ka 34eChb He y4acTByeT B GopMyne CKUAKW.

got o3Ha4aeT NonyYeHHbIN pe3ynbTaT. YC10BME NPOBEPSET N YMCIO0, M NpU3HaK ycnexa. t.Fatalf
rmomMeyaeT TecT HeyCreLlHbIM, MeyaTaeT coobLLeHVe 1 npekpaLyaeT 3ToT TecT. t.Fatal Toxe
npekpaLlaeT TecT, HO NPUHKMAaEeT roToBble 3HauveHus 6e3 cTpokn dopmara; cydbduke fy Fatalf
yKasblBaeT Ha popmaTmpoBaHme. %d BbIBOAUT YMCAO, %t — nornyeckoe 3HaveHue. B coobLeHmnn
yKa3aHo 1 NoJly4eHHoe, 1 OX1AaeMoe: 3TO MoOMOoraeT pasbupaTtb OLINGKY.

Y6epuTtecb, UTo TeCT yMeeT NnajaTthb

B ¢yHKUMM 3aMeHnTe priceMinor - discountMinor Ha priceMinor + discountMinor.3To
NpaBAONOAO6HaNA OLIMOKa 3HaKa: CKMAKA YBEIMYMNT LieHy. 3anycTuTe TecT 1 HalanTe coobLueHme o
HecoBnageHnn.

BepHVITe MWHYC 1 CHOBA BbIMNOJIHNTE TECT. OaviH yCI'IELIJHbIIZ 3anycK nosieseH ToJ/IbKO BMecCTe C
NMOHNMaHWMeEM TOro, Kakyro OLLII/I6Ky npoBepKa AGVICTBMTEHbHO 3aMeyYyaer.

He BbluncnsiviTe oxxnaaemblii pesynbTaT B TeCTe TOW e GopMy/ol, KoTopyto nposepsieTe. MIHaue
orneyaTka MOXET rnepeexaTb B 06€ NONOBMHbI, U CPaBHEHWE MOATBEPANT NX OBLLLYHO OLLNGKY.

Kpas Ba)kHee 04HOro yaauyHoro umcna

LleHa Cknaka PesynbTar Ycnex
249900 0 249900 true
249900 100 0 true
105 10 95 true
0 10 0 true
-1 10 He NCnonb30BaTb false
100 101 He NCNoNb30BaTb false

B NONHOM KOHTPO/ILHOM TOUKE eCTb TakXe NPOBEPKU OTPULLATENBHOM CKUAKN, NPeseNibHOM LeHbl 1
LieHbl Ha eAVHNLY Bbille npeAena. TecTbl He 40Ka3bIBalOT MPaBUAbLHOCTb AN BCEX MbICAUMbIX
NporpamMm, HO COXPaHSAIOT BaXKHble NPMMepbl HaLlero 4orosopa.
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Untaem pyHKLMIO U TECT NO CMMBOJIaM

3anncb Kak npouuntatb

/1 OAHOCTPOYHbIA KOMMEHTapUIA: TEKCT A0 KOHLIA CTPOKM He
NcrnonHseTcs

(priceMinor int64, percent int64) [lBa NnapameTpa; nocsie Kaxaoro MMeHN ykasaH ero Tun

(int64, bool) nocne napameTpos [lBa BO3BpaLLaemMbIX 3Ha4YeHWs, B 3TOM nopsjke

return 3aBepLnTb GYHKLMIO U NepesaTb pesynbTaThl

BbI3bIBalOLLLEMY KOAY

| | Jlornyeckoe «Uam». JOCTaTOYHO MCTUHHOCTY OAHOIO

ycnosusi

*, - B popmyne YMHOX€eHWe 1 BblunTaHue

!=BTecre He paBHO

_ BMeCTO NMeHW pe3y/bTaTta MycTol naeHTUdMKaTOpP: 3TOT pe3ynbTaT CO3HaTeNIbHO He
1cnosb3yem

t *testing.T MNapameTp t coaepXmT yKasaTenb Ha 06bEKT TeCTUPOBaHUSA

Tvna T u3 naketa testing

t.Fatalf BbI30B MeToZa 06beKTa TeCTUPOBAHNSA Yepes TOUKY

3BE3404Ka MeXAy YMCnamMmn 03HaYaeT yMHOXeHMe. 3Bé3404ka nepes Tmnom testing. T o3Havaet
TUN yKa3aTens: 3HaueHue, Yepes KOTOpoe TeCT 06paLlaeTcs K CBoeMy 06BbeKTY OTUETA. DTO pasHble
rpammaTnyeckrie Mecta. O6beKT CO34aéT TeCTOBbIM MHCTPYMEHT; pyKamu BblAeNATb ero ceinyac He
HY>HO. B rnaBe 8 Bbl camu CO34aAMTe 3HaUeHNe 1 NPoBepuTe, Kak aZpec MoOMOoraeT COXpPaHUTb
N3MeHeHMe.

Bif l!ok || got != 224910 cHauana umMTtaem «ycnexa HeT» N «4MNCSI0 He COBMaao», 3aTeM
coeanHsieM vepes «Unux». Jlorndeckoe | | BblUMCASET NPaBYo YacTb TONLKO eCnu neBas noxHa. MNpu
BblUMCAEHNW apUOMETUKN YMHOXEHVE U efleHe UMEeKOT MPUopUTeT nepes BbluMTaHUEM;
ornepauuun oAHOro Takoro NpuopmuTeTa rpynnupytoTca cieBa Hanpaso. CKO6KM MO3BONSAIOT ABHO
WN3MEHUTb rpynnvpoBKy.

%t B COOBLLLEHN BbIBOAUT IOTMYECKOe 3HAYeHWe, \N BHYTPY CTPOKUW 3a4aET NepeBos, CTPOKMU.
KomMmeHTapuii onucbiBaeT 4OroBop, HO KOMNUAATOP He A0Ka3bIBaeT, YTO KOJ eMy COOTBETCTBYeT:
AJ19 3TOr0 Mbl NMULLEM NMPOBEPKU.

PacuéT c ABHbIM Agorosopom

Mposepsiem Cuvtaem Bosspaluaem
LleHYy 1 NpOoLeHT LLenyto CKNAKY LleHy 1 NpusHaK

Mpwv oTKase pacyéT He NMPOAO/IXKAETCA

Onopa yHKLMU: MpoBepsieM apryMeHThbl, CHUTaeM CKM/AKY, BO3BpaLlaeM pesynbTart
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NMpoBepka NOHMMaHMsA. Ha3oBUTe /Ba Pa3HbIX 3HAYEHVs * B 3TOV FNaBe 1 MOKaXuUTe MecTo, rae
oLIMbKa NpekpaLlaeT BbIYMCIEHME L0 YMHOXEHMS.

PasMuHKa
MNpepacka)kute. Yto BepHET priceAfterDiscount (105, 100)?
3anonHure. lNocne nonyyeHns price, ok MOXHO nY neyaTaTb LeHy A0 nNpoBepkn ok?

MounHwnTe. TecT NpoBepsieT TO/IbKO, YTO LieHa paBHa Hy/to. [loveMy OH He OTANYUT 6ecniaTHYLo
KHWry OT OTKasa?

3agaHuve

O6s3aTenbHoe. Hannwunte Tect TestSmallDiscount: ueHa 105, ckmuaka 1; oxmngatrortca 104 n true.
CHavana BblUMCINTE pe3ynbTaT Ha bymare, 3aTeM 3anycTuTe TecT. He MeHaAlTe GyHKLMIO, UTO6LI
NnoAorHaTb eé Noj oLM60YHOoe OXMAaHKE.

Ha cBouXx AaHHbIX. BbibepuTe LieHy 1 NPOLIEHT, NPY KOTOPbIX Pa3Mep CKUAKM Noay4aeTcs
APO6HBIM. O6BSACHUTE UTOT MO HalleMy NpaBuy OKPYraeHUs.

Mo >kenaHwuio. VI3mMeHVTe NpaBU/Io: OKPYrAsiiTe pasmep CKUAKN BBEPX A0 LieN0ri MUHUMAaNbHOM
eanHnLpBl. CHavana chopmynmpyinTe HoBble OXUAAHUS Ana 105 n 10%, 3aTeM U3MEHUTE OTAE/IbHYH
Konuto GyHKLUMK 1 TeCTbl. OCHOBHYH KOHTPO/bHYH TOUKY COXPaHUTE C MPEXHUM A0rOBOPOM.

OTBeThI

Mpw CTOMPOLIEHTHOV CKUAKE Ha JOMYCTUMYH LeHy noayumm (@, true).Jo npoBepku ok Umcio He
cneayeT cuMTaTh LeHOW. B TecTe 6ecnnaTHOM KHUMM Haj0 NPOBEPUTL U HOMb, U NPU3HaK ycrexa.

[na o6a3aTtenbHOro 3agaHns ckmgaka pasHa 105 * 1 / 100, To ectb 1, a utor — 104. No dopme
TeCT MOXOX Ha MepBbIi: MEHAOTCS apryMeHThl, OXVAaeMoe YMNCI0 U UMS.

Tenepb B NpoeKkTe eCTb CaMOCTOATEIbHOE NPaBWIo N aBTOMaTMyeckas nposepka. B cnegyroueri
rnase 3aiMEMCSl Ha3BaHNEM KHUTM: BbIACHMM, NMOYeMy A/IHa CTPOKM B 6aiTax He paBHa umncay
BUANMBbIX BYKB.
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6. CKOJIbKO 6YKB B HA3BaHUMN KHUTM

HasBaHWe KHUIM JO/IKHO O4NHAKOBO Xopowlo pa6OTaTb C PYCCKNM, Ka3axCKNM U AHTINVACKM
TekcToMm. Ecnm NpPoBeEPATb €ro 4/IMHy HENOAXO04ALLNM cnocobom, KOPOTKOE Ha3sBaHNE MOXXeT
HEeOXNAaHHO He I'IpOI7ITI/I orpaHmn4yeHue, a O6pe3aHHbII7I TEKCT — nepecTtaTb YNTaTbCA.

B 31OV rnaBe Mbl Hay4YMMCS N3MepPsTb CTPOKY 1 BBEAEM MPaBUJIO Ha3BaHWUSA: ybpaTb NpobenbHble
CUMBOJIbI MO KPasiM, MPOBEPUTL KOAMPOBKY Y OFPAHNYNTL A/IHY. KOHTpO/IbHas TouKa:
examples/06-strings.

HabupaeTte camun: nogrotosbTe OTAE/bHYHO Nanky ¢ BawWnM go . mod, painamm main.gown title.go
Huxe; title_test.go Bo3bMMTE 13 KOHTPONILHOW TOUKN. TeCTbl CKMAKMN OCTaBbTe B Nanke rnasbl 5.
34ecb nccegyemM oTAeIbHOE NPaBWo; B raee 8 COeANHMM Ha3BaHMe U LieHY.

O6pas: Mmo3anKa n eé Kycouku

MocMoTpuTe Ha KOPOTKOe Ha3BaHWe 9Go. [Nas nerko pasnnyaeT Tpu 6yksbl. Ternepb NpeacTaBbTe,
YTO KaxAayto BykBY COBMPALOT N3 MasieHbKNX KYCOYKOB, a pa3mep KOPOboUKM N3MepPSAIoT YMCIOM
KYCOUKOB, a He Unc/ioM bykB. B 3anncn UTF-8 naTMHCKMM G 1 0 HYXeH OAMNH 6aiT KaxAol, a © — ABa.

Moatomy len("9Go") gacTt 4: OH cumMTaeT banTbl CTpokK. O6X04 range AeKOANPYET PYHbI —
KogoBble Touku Unicode. 115 3TOro HasBaHWs UX TpW, @ HaYanbHble 6anToBble No3vumn — 0, 2, 3.
HapucyliTe yeTbipe KNeTo4YKM 1 06beanHNTE NepBble ABe OAHOM Ayroli. Tak ferye BCMOMHUTD,
noyemy cneayroLni CUMBOA HauYMHaeTCa C NoO3nLMA ABa.

Mo3avika — TONbKO OMnopa pasnnuns egmHUL, c4éta. PyHa ToXe He Bcerga paBHa O4HO BUAMMOA
6yKkBe: 6YKBY C OTZ€/1bHbIM KOMBUHNPYEMbIM 3HAKOM MOXHO MPeACTaBUTb HECKOIbKMMU KOA0BbLIMU
TOuKamu. Mo3TOMy He 3anomMurHaliTe «pyHa — 310 BykBa» 6e3 oroBopku. Kaxzablli pa3 yTouHsiiTe,
yTO TPebyeTcs NocUMTaTh: 6aliThl, KOAOBbLIE TOUKM U BOCMIPUHMMAEMbIe YE0BEKOM CIMBOJIbI.

CHavana CTPOKa n oTAaeJ/ibHasd pyHa

N5 3TOV rnaBbl HY>XHbI MepeMeHHble, Bbl30Bbl GYHKLMI 1 UMKA 13 rnaB 3-5. HoBoe —
npescTaBneHne TekcTa. Mpexzae YeM NMcaTh NPOBEPKY HAa3BaHUS, OTAEINM TPY BOMPOCA: UTO
XPaHUTCS, Kak 3TO 3aMmncaHo B UCXOAHMKE N UTO BUAUT YeNOoBeK.

"9G0" — CTPOKOBbLIV MNTEpan B ABOMHbLIX KaBblukaX. string XpaHUT NocnejoBaTe/IbHOCTb 6aiTOB.
'9' — nuTepan pyHbl B OANHAPHbIX KaBblYKaX: 04Ha kogoBas Touka Unicode. B var letter rune
= '9' ABHO BbI6paH TUN rune, gpyroe nmsa int32. 310 uncno, kotopoMy Unicode conoctasnseT
CVMIMBOJI; CaMa PYHa He ABASeTCA CTPOKOW ANVHbI OAWH.

Y cumBona o kogoBas Touka U+04D8, To ecTb Uncno 1240. UTF-8 3anuckiBaeT eé aBymMs balitamu;
3HayeHns 6alriToB 1 HOMepP KOAOBOW TOYKM — pa3Hble Yncaa. %C NokasbliBaeT CMBO NO HOMepY
PyHbI, %d — HOMep YncnoM. MNosTomMy pe3ynbTaT 3aBUCUT N OT 3HAYEHUS, 1 OT popmaTa neyatu.

BaT cocTonT 13 BOCbMIN BUT N MOXET XpaHUTb 256 3HaueHnin — ot 0 go 255. B Go byte asnseTcs
APYrM MeHeM uint8. 3To eAnHMLA XpaHeHUs, He obeLlLaHme «oaHa bykBa». 3HaveHme text [0]
— 6alNT C MHAEKCOM HOJb; NOHBIN cumBOon UTF-8 MOXeT 3aHMMaTb HECKO/IbKO 6aNTOB.
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KaBbluKW1 1 ynipasngioLiMe nocnegosaTe/ibHOCTU

B 06bI4HO cTpoke "Go\nshop" nocnegoBaTensHOCTL \N 03HaYaeT OANH NepeBoj CTPokK, a \t —
Tabynsaumto. \ " MO3BONSAET 3anmcaTb ABOMHYH KaBblvky, \\ — o0bpaTHbIl cnewl. B HeobpaboTaHHOW
CTpOKe MexAy 06paTHbIMW KaBbliykaMy 06paTHbIV c/eLl caM Mo cebe He HaunHaeT Takyto
nocnefoBaTe/IbHOCTb. 3TO MOJIe3HO, HanpuMep, A/ MHOrOCTPOYHOTrO TeKkcTa. KaBblukin
OrpaHNYMBalOT INTEPAN N HE BXOAAT B 3HaYEHMe.

dopmaT %Qq NoKasblBaeT 3HaUYEeHVEe B KaBblUKax v AesiaeT ynpasasoLme CMMBO/bl 3aMeTHbIMU.
Korgpa Ha akpaHe BuAHbI \n unaun \\n, He genariTe BbIBOZA MO YMCAY NevaTaeMblX 3HAKOB: %(
crieuanbHO MNoKasbIBaeT 3KpaHNPOBaHHOE NpeacTaB/ieHme.

06xop TeKCTa: UHAEKC He HoMep 6YKBblI

range — dopma obxoga, cBAsaHHadA ¢ for. B 3anucn for offset, value := range text Ha
KaXZOM Mpoxoje nosiBNATCA ABa 3HaUeHUs: 6aliToBoe CMeLLeHVe Hayana CMMBOAA U pyHa. Tunbl
3TUX NepeMeHHbIX — int n rune. Ana koppekTHoM cTpokn UTF-8 nepexog K cneaytoLlein pyHe
MOXeT NnponyckaTb 60/bLUe 0AHOro 6aiTa. ECiv cmeLLieHme He HYXXHO, BMeCTO ero MMeHU
NCNOJb3YHOT _.

MoNHbIN ONbIT:

package main

import (
" fmt "
"unicode/utf8"

func main() {
text := "9Go"
var letter rune = '9'
fmt.Println(len(text), utf8.RuneCountInString(text))
fmt . Printf("%T %c %d\n", letter, letter, letter)
fmt.Printf("MNepBbii 6anT: %d\n", text[0])
for offset, value := range text {
fmt.Printf("%d %c\n", offset, value)
}
fmt.Printf("%g\n", "Go\nshop")
fmt.Printf("%g\n", “Go\nshop)
old := text
text = "Go" + " shop"
fmt.Println(old, text)

go run ./labs/@1-text

43

int32 9 1240
Mepsbii 6anTt: 211
0 o

2G

30

"Go\nshop"
"Go\\nshop"

9Go Go shop
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4 3 03HauvaeT yeTblpe 6aiiTa 1 TPU PYHbI, @ He NPOTMBOpPEeYMBbIe OTBETHI HA OANH BOMpoc. Homep
pyHbl 1240 He paBeH nepBomMy 6anTy 211. O6xoj noceLaeT cMelleHUs @, 2, 3. 3aTeM % no3sonseT
CPaBHUTb HACTOSALLMIA NepeBoA CTPOKM C ABYMSI CUMBOJIaMU «O0BpaTHbIA cneLl 1 n» B
HeobpaboTaHHOM NuTepane.

MocnenHAsA cTpoka onbITa NOKa3bIBaeT eLlé oAHO pa3nmyne. NepemeHHOW text MOXHO NpPUCBOUTL
HOBYIO CTPOKY, Hanpumep pesyabtaT "Go" + " shop". Ho namMeHUTb OTAENbHbBIN BalT
MMELOLLIerocs CTPOKOBOIo 3HaveHuns vepes text[@] = ... HeNb3A: CTPOKN HEN3MEHSAEMDbI.
MepemeHHas old coxpaHsieT NpexHee 3Ha4YeHue.

N3meHUTe n 06BACHUTE. 3aMeHNTe 9GO Ha Go: nonyuunTe ABa 6aiTa, ABE PYyHbl 1 CMeLLeHns 0, 1.
He 3ameHsaAlTe UMC10 OXMAaeMbIX PyH YMCI0M 6aiToB B byAyLLeli MpoBepke Ha3BaHuS. MycTyro
CTPOKY MOXHO CUMTaTb 1 06XOAUTb, HO 06paLLaThCa K eé 31eMeHTy [0] Henb3s. Takon onbIT €
NHAEKCOM 3aBepLUNTCHA MaHWKOW — aBapUnHbIM NpeKpaLleHneM 06bIYHOTO BbIMOJHEHNS; CHavana
nposepsaiTe len(text) > 0.

MpoBepka nepep npasvnom HasBaHUA. O6bACHUTE YeTbipe pa3Hble 3anucu: "9", '9', len("9")
nutf8.RuneCountInString("9"). OTBeT: CTPOKA, PyHa, ABa baiTa 1 ogHa pyHa. Ecnm oTBeTOM
Be3Je NoNyYmnnock «oAHa 6ykBa», MOBTOPUTE OMbIT: MHaYe orpaHnYeHmne ANHbl Aanee byaet
BbIMNSA4eTb HEOObACHNMbIM.

CHauana HabnwageHwne

B KOHTpoOnbHOW To4kKe ABa pabounx darina: main.go 3anyckaet onbIT, a title.go cogepxut
npasuno. O6a OTHOCATCHA K O4HOMY MakeTy 1 fnexat pagom ¢ go.mod. KomaHaa go run . cobepér
NX BMecTe.

®arin main.go:

package main

import (
n fmt n
"unicode/utf8"

func main() {
title, ok := normalizeTitle(" IWaHpipaK Go ")
if lok {
fmt.Println("Ha3BaHue He nogxoamTt")
return

fmt.Printf("HasBanne: %q\n", title)
fmt.Println("BanToB:", len(title))
fmt.PrintIn("PyH:", utf8.RuneCountInString(title))
for offset, letter := range "9Go" {
fmt.Printf("bant %d: %c\n", offset, letter)

Moka He 3anyckaiTe: nonpobyiiTe NocumTaTh ANNHY llaHbipak Go. B cnoBe ceMb 6ykB, 3aTeM npo6en

n ewé e 6ykBbI. [oyemy y nporpamMmmbl 6ygeT ABa pasHbIX Ymncna?

darin title.go:
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package main

import (
"strings"
"unicode"
"unicode/utf8"

// normalizeTitle Bo3BpawaeT OAHOCTPOYHOE Ha3BaHMe 6e3 KpaeBbiX NPo6esnos.
// JumnT mn3mepsieTca B pyHax, a He B rpademax umnu 6GanTax.
func normalizeTitle(title string) (string, bool) {

if lutf8.ValidString(title) {

return , false

}
title = strings.TrimSpace(title)
if title == "" || utf8.RuneCountInString(title) > 80 {

return , false

}
for _, letter := range title {
if unicode.IsControl(letter) || letter == '\u2028' || letter == '\u2029' {
return "", false

}

return title, true

TenepbBbmonHMTego run

HassaHue: "llaHpipak Go"
bantos: 17

PyH: 10

bant @: 9

bant 2: G

banT 3: o0

M 17, n 10 BepHbLI: OHY OTBEYAIOT Ha pPa3Hble BOMPOChI.

BalAT, pyHa U TO, UTO BUAUT UnTaTtesb

banT — eanHMLa 13 BoCbMU 6UT. B Go byte aBnseTtca gpyrum nmeHem Tmna uint8, 1o ectb
6e33HakoBoro uenoro ot 0 go 255. CTpoka XpaHUT NocnefoBaTeNbLHOCTL 6aliToB. Eé annHa
len(title) namepsieTcs UMeHHO B banTax.

UTF-8 — cnocob npeacTaBuTh KogoBble Toukn Unicode 6aritamn. ASCII — HebonbLol Habop KOA0B
AN5 NAaTUHCKUX BYKB, LMdp, 3HAKOB 1 YNPaBAAIOLMX CUMBOOB. Ero cumBonbl, Hanpumep G, B UTF-8
3aHMMalOT OAMH 6aiiT. [ina 6yKB B HalleM Ka3axckoM npumepe — no Aga. lNostomy ceMb 6ykB AatoT
yeTblpHajLUaTb 6ariToB, a Npoben u Go A06aBAAIOT eLLé Tpu.

PyHa B Go — gpyroe umsa Tuna int32; npm pabote ¢ Unicode eto npeacTaBAsAOT KOAOBYHO TOUKY.
®PyHKuma utf8.RuneCountInString cumTaeT Takme KoAoBbIe TOUKW. He nyTaliTe 3TO € obelaHemM
nocynTaTb BUAMMbIE 3HAKW.

OAMH BOCNPUHNMAEMBIA 3HAK MOXET COCTOATb U3 HECKONIbKMX KOAOBbIX TOUEK: HanpumMep, 6ykBa 1
OTAENbHO 3anMcaHHoe yaapeHue. TakMe NocieA0BaTeIbHOCTA Ha3biBatOT rpadpeMHbIMY
knactepamu. OrpaHuYeHne B BOCEMbAECAT PYH — MOHATHOE MPaBUIO Halleid yuye6HOM Mogenu, Ho
OHO He PaBHO3HAYHO OrPaHMYEHUNI0 B BOCEMbAECAT BUAMMbIX 3HAKOB.
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UTo BO3BpaLLaeT range

B umkne for offset, letter := range "9Go" NepBoe 3HaYeHWe — cMmelleHVe B 6anTax,
BTOpoe — pyHa. CMeLLeHnsa nonyyumnucs @, 2, 3. Nocne 9 Mbl NepeLunn cpasy K 6aiTy ¢ HOMepoMm 2,
NOTOMY YTO 3Ta bykBa 3aHMUMaeT ABa banTa.

Ecnn BmecTo 06xoga Hanucatb title[@], Mbl NOAyYMM NepBLIA 6aNT. 3TO MOXET 6bITh TONBKO
YacTb MHOr06aMTOBOW NoCNef0BaTeNbHOCTW. NS Hallen CTPOKW Takon 6aliT Helb3a CYUTaTb
nepBsoli 6ykBOW.

MNycTas cTpoka ToXe NMeeT A/INHY — HOJb. HO 3/1eMeHTa ¢ nHAekcoM 0 y Heé HeT. [TpoBepka A/INHbI
A0 obpalleHns No NHAEKCY HY>XXHa He3aBMCMMO OT S3blKa TeKCTa.

3auem npoBepaTb UTF-8

NcxogHble dpanbl Go 3anuckiBatoTcsd B UTF-8, HO CTpoka, NonyyeHHast BO BpeMsi paboThbl, MOXeT
cojepaTb NPoOn3BoJibHbIe 6aliThl. Hanpumep, daiin Mor npuinTy B 4pyroi KogupoBKe Uamn 6b1Tb
NoBpPeX/AEH.

utf8.ValidString oTBeuvaerT, ABASETCA 1M NOCIeA0BaTENbHOCTL KOppekTHbIM UTF-8. B Hawem
npasuie HeBepHas Noc/eA0BaTe/IbHOCTL MPUBOAUT K OTKa3y. Mbl He NbITaeMcs yrafaTb NCXOAHYHO
KOAVPOBKY U He BblJaéM 3aMeHEHHbIe CMBO/bI 38 NepBOHaYabHOe Ha3BaHMe.

370 oTAeNbHasi MpoBepka OT NoAcyéta pyH. Cam Mo cebe ycneLlHbI BbI30B CYETUMKA HE
MOATBEPXAAET, YTO UCXOAHbIE 6aNTbl 6bIIN KOPPEKTHBIM TEKCTOM.

UeThbipe LLUAra npoBepku

HasBaHue: NnpoBepKa A0 COXpaHEHUS

. HeT ynpasnsatoLmx
KoppeKTHbIV Y6upaem npobenbl MpoBepsem .
1 pasgenuTenen
UTF-8 no Kpasm 1-80 pyH
CcTpok / ab3aueB

Jto6oin 0TKa3 — Ha3BaHMe He NPUHMMaeMm

KapTa npoBepku HazBaHus: UTF-8, npobesbl, AnvHa 1 ynpasasioLime CMBObI

CHauana npoBepsieMm UTF-8. 3aTem strings.TrimSpace ybupaeT npobenbHble CUMBObI C 060U1X
Kpaés. lNpoben mexay c/IoBaMu OCTaETCA Ha MecTe.

Mocne yaaneHus KpaeBbIX MPO6eoB Ha3BaHMe He JO/KHO 6bITb MYCThIM, @ ero AJMHa B pyHax —
npesbIlaTb BOCEMbAECAT. B KOHLIe 06X04MM OCTaBLUNIACA TEKCT M OTKa3blBaeM MNpu yNpasistoLLmX
CMMBOaxX, HanpumMep nepesoje CTPOKW BHYTPW Ha3BaHuA. OTaenbHo nckaoyaem U+2028
(pa3genuTtens cTpokmn) n U+2029 (pasgenntenb absaua): unicode. IsControl nposepsieT
KaTeropuio yrnpasistomx CUMBOOB, a 3TU AiBa PasfennTeNia OTHOCATCH K APYrMM KaTeropmsam
Unicode.
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O6paTtunTe BHMMaHMe Ha nopsgok. CTpoka 13 npobenos 1 NepeBoAOB CTPOK NPeBPaTUTCSA B NYCTYHO
1 NOAY4YnT 0TKas. HasBaHme Go ¢ NnepeBOAOM CTPOKM TONIBKO B KOHLe CTaHeT Go: KpaeBble Npobensl
Mbl COrNacuUNCk yaansitb. A Go, nepeBoj CTPOKM, Mara3yvH OCTaHeTC MHOrOCTPOYHbLIM 1 byaeT
OTK/IOHEHO.

3Ta PyHKUMSA He BbINOAHAET NoaHyo Unicode-HopManmMsauuio 1 He 3alMLLIaeT OT BCEX BU3YasIbHO
MOXOXMX CMMBONOB. E& 1Msi 03HayvaeT NoAroToBKY Ha3BaHWs MO NepeYnc/ieHHbIM npaBunam. Koraa
NoOHaA06UTCS MOUCK, Mbl OTAENBHO 06CYANUM CpaBHEHWE N HopManu3aumio Unicode, utobbl He
MEHSITb aBTOPCKOE HanmncaHme 6e3 06bACHEHUS.

CTpoKa He MeHSIeTCA BHYTpw cebs

dyHKUMsa TrimSpace Bo3BpaLLaeT CTPOKY. Mbl coxpaHsaeM eé B nepeMeHHo title BHyTpw
normalizeTitle. 3To HOBOE NpUCBaMBaHME IOKAIbHOMY MMEHW, @ HE U3MEHEHWE OTAENbHbIX
6aliTOB NepesaHHOro 3HaYeHus.

Mo3ToMy BbI3bIBAKOLMIA KO MOMyyHaeT NOAroTOB/EHHOE Ha3BaHme Yepes return. Ecam
NPOVIHOPMPOBATb BO3BPALLEHHYH CTPOKY, MCXOAHAsi MepeMeHHas Yy Bbi3bIBaOLLEro Koja He CTaHeT
aBTOMaTM4yeck 0bpe3aHHOoM.

MpoBepsiem rpaHuLy, a He BneyaTtjieHue

B title_test.go ecTb npoBepKa CTPOKW 13 BOCbMUAecATY 6ykB o. E€ co3paér
strings.Repeat("9", 80):nepsbli aprymeHT — NoBTOpPsAeMas CTPOKa, BTOPON — YMCNOo
noBTopoB. OHa 3aHMMaeT CTO LeCTbAecAT 6alTOB, HO AOJIXXKHA NPOWTY HaLL IMMUT B PyHaXx.
Cnepyrolan nposepka AobasnseT eLlé ofHy Takyto 6yKBY 1 OXMUZaeT 0TKas.

3anyctute go test ./....3aTeM 3aMeHuTe B PyHKLMN NOACUET pyH Ha len(title) n nosTOpUTE
TecTbl. [paHMLa A/19 Ka3axCcKoro TeKCcTa CNoMaeTcs. BepHUTe NCXOAHYIO NPOBepKY 1 CHOBA 3anycTuTe
TecThl.

JTO nonesHee MPOBEPKN TOJIbKO KOPOTKOro QHIINACKOro CNoBa: ANnA Hero 4mcno 6anToB U PYyH
coBnajaeT,  HernpaBW/ibHaA peannsaynd Mmorna Obl BbIrNNMALETb I'IpaBI/IJ'IbHOI7I.

UuTtaem HOBYHIO 3anuCb Nno cMmBoOJ1aM

import (...) o6beanHSET HECKONBKO MMMOPTOB B rpynmny; CKO6KM 34eCb He Bbi3bIBatOT GYHKLNHO.
B for offset, letter := range text 3ansaTtas pasgenser ABa MMeHW, a Tange 3a4aéT 06xoz
CTpoku. Korga nepsoe 3HaueHne He HyXHo, BMecTo offset cTtaBart _.

B BbIBOAE %0 NOKAa3blBaeT CTPOKY B KaBblUKax C 3IKpaHMPOBaHMEM NPU HEOBXOANMOCTU, %C BbIBOAUT
CVIMBOJI MO 3HAaYEeHUIO PyHbIL. MyTb "unicode/utf8" BHYTpM MMMNopTa COAEPXUT CAeLL: 3TO YacTb
nyTX NakeTa, a He apndmeTnyeckoe geneHue.

B Tectax \t o3HauvaeT Tabynauuto, \n — nepesog cTpoku, \xTf 3agaét oguH 6aiT no
LecTHaguaTepnyHoMy Kogy. MocnegHsas 3anmcb NO3BOASET HAMEPEHHO NOCTPOUTbL HEBEPHBbIN
UTF-8. 3anuncb \u@301 3agaét Kogosyto Touky Unicode; A3bik cam koaupyeT eé B UTF-8 BHYTpu
CTPOKW. Takme NocnefoBaTe/IbHOCT NONE3Hbl A/1A OMbITOB, FAe O6bIUHbIA BUJA TEKCTA CKPbI Obl
pasnnuue.

"\u2028"' 1 '\u2029' B oANHAPHbIX KaBblYKaX — NUTEPasbl PyH: KaxXAbll 3a4aET O4HY KOAOBYHO
TOUKY. B ABOMHBIX KaBbl4kax "\u2028" 6bi1a 6bl cTpoka. Mbl cpaBHMBaeM letter ¢ pyHamm Yepes
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==, a He CO CTpOoKaMu.

I'IposepKa NOHMMaHMA. He Ha3bIBasd NPOCTO «ANTNMHY», MPON3HECNTE NOJIHOE yC/10BME Hallero
orpaHn4yeHna: CKOIbKO Yero Mbl CHNTaEM N YTO AeNlaeM C npo6enaM|/| Nno Kpadam.

PasmMmuHka
MNpeacka)knte. CKoNbKO 6ATOB 1 PyH Yy CTPOKKU Go? Ay 97

3anonHute. NHaekc B for offset, letter := range title mnamepsertcsa B 6aliTax nnm B
pyHax?

MoyunHnTe. OrpaHnYeHNe Ha3BaHNA obeLLaeT BOCEMbAECAT PyH, HO GYHKLMA npoBepseT
len(title) <= 80.Kakol npnmMmep NOKaxeT OLNOKY?

3agaHvie

O6sa3atenbHoe. Jlonuwnte TecT TestInternalSpaces: normalizeTitle(" Go pykeHi ")
JOMKHa BepHYTbL "GO fAykeH1i" n true. Mexay cnoBaMu ABa nNpobena; Hawa QYyHKLUNA NX He
obbegunHserT.

Ha cBouXx gaHHbIX. BO3bMUTe Ha3BaHMe Ha 3HaKOMOM BaM A3blke, npeacka>Xxmte 4ncno pyH m
CpaBHWUTE C pe3yibTaToM. ECnm oXngaHume pa3oLusiock C BbIBOAOM, CHayana yTouHUTe, He BKItoYaeT
nn BI/IAI/IMI:IVI 3HaK HeCKOJIbKO KOA0BbIX TO4EK.

Mo >xenaHwto. CpaBHUTe CTPOKKM "€" 1 "e\u@301": Hane4vaTanTe X ANVHbI B 6aliTax, ANVHbI B
pyHax v pe3ynbTaTt ==. He ncnpasnsaimnte cpaBHeHe yaaneHnem yaapeHuns: 3To MeHseT AaHHble.

OTBeThI

Y Go aBa 6alitTa 1 ABe pyHbl; y © — ABa b6aiTa 1 04Ha pyHa. Tange BO3BpalLaeT baliToBoe CMeLLeHMe.
BocembaecaT bykB O 06Hapy>aT oLLIMbKy NPOBEpPKM Yepes 1en: pyH BOCeMbAEeCAT, a 6aliToB CTO
LIeCTbAecaT.

B 06s13aTenbHOM TecTe cpaBHUTe 0ba pesy/ibTaTta: MOAroTOBAEHHbIV TEKCT U NpU3Hak ycnexa. ns
AOMONHUTENBHOrO ONbITa ABa BapMaHTa € 3aHMMaloT COOTBETCTBEHHO ABa U Tpu 6aliTa, cogepxat
OAHY U fiBe PYHbl 1N He paBHbI Kak CTPOKWU. OHM MOTYT BbIrNsiAeTb OANHAKOBO, HO
nocnefoBaTelbHOCTV BaTOB Pa3nnYHbI.

Y MarasunHa nosBuIoCk NPaBUI0 Ha3BaHWA. B cneaytolLein rnaBe cobepém HeCKo/IbKO Ha3BaHW B
yNopsif0YeHHbIA KaTanor.
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7. KaTanor: cnucok, MaccuB U CJI0OBapb

Jo cnx nop nporpaMmma paboTana c 04HOM KHUMOM. Ternepb UX byaeT HeCKONbKO, M MOPSAA0K Ha
BUTPUHE CTaHeT YacTbio pesynbTaTta. s 3Toro HaMm NOHaA06ATCA TPY BUAA AAHHBIX:
dUKCMpPOBaHHLIN Habop ¢opmMaToB, CNNCOK NAEHTUOUNKATOPOB M C/IOBapb Ha3BaHUIA.

KoHTponbHas Touka: examples/@7-catalog. KHura o SQL — y4ebHas kapTo4ka A1 BTOPOro
3NeMeHTa KaTanora, a He obellaHe roTOBOro BTOPOro n3gaHnsa B marasmHe shanrag.org.

HabupaeTe camu: NOAroToBbTE OTAE/bHYIO Nanky € BalwM go . mod, HOBbIMW main.go u
catalog.go, nepeHecnte title.goun title_test.go n3 rnaeel 6 n fobaBbTe catalog_test.go
N3 KOHTPONBHOW TOYKWN. Ha3BaHMA MPOAOCAXKAIOT MPOXOANTE NMPEXHIOK MPOBEPKY.

O6pas: psag KapToyeK Y1 OKHO

PasnoxuTe Tpn KapTouku B ps4. Tenepb NPUKPOLiTe pAg NNCTOM Bymary € NPAMOYrosibHbIM OKHOM:
BVAHbI TONbKO ABEe KapToukW. [epeABMHYTb rpaHMLY OKHa 1 NepenmncaTbe KapTouKy — pasHble
AencTeus. Ecnm 4Ba oKHa OTKPbLIBAKOT OAHY KapToOuKy, MCNpaBieHre Ha Heil byaeT BUAHO Yepes oba.

Takoli o6pa3 nomMmoraert pa3o6paTbc9| CO Cpe30M: OH onuncbiBaeT y4acToK 6a30Boro maccmea. Konus
cpe3a Cama rno cebe He CO343aET He3aBUCKMble KOMUN 3N1eMeHTOB. A BOT KonmpoeBaHWe mMaccmBa
KONMpyeT ero a1eMeHTbI. [Ans He3aBMCMMOro Ha6opa 3/1IEMEHTOB Cpe3a Mbl ABHO BblAENTNM HOBOE
XpaHunnnmue n ckonmpyem Tyaa AaHHbIE.

Y OKHa eCTb BaxkHas rpaHuLLa cxoAcTBa. append MOXET MCMOIb30BaTh OCTaBLUEECS MECTO CTaporo
MaccMBa, @ MOXET BblAeNNTb HOBbI; 3TO 3aBUCUT OT BMECTUMOCTU. [103TOMy nocne fo6aBneHuns
Hefb3s CyAUTb 06 06LLEeM XpaHWNLLE TONIbKO MO MOX0XMM Ha3BaHMAM NepeMeHHbIX. Hapucyiite
ABa OKHa Haj O4HVM PSiOM, 3aTeM OTAeNbHbIN psj ANs Konvn. B npoBepsieMoM nprMepe n3amMeHuTe
OZHY KapTOUKY 1 MpeAcKaxnTe, Yepes Kakoe OKHO N3MEHEHUNE CTaHET BUAHO.

A map npejcTaBbTe OTAE/bHBIM HABOPOM KapToueK «k/koY — Ha3BaHWe», 3ToT Habop nomMmoraeT
HaMTW Ha3BaHMe Mo KUYy, HO He obellaeT NopsA0oK BUTPUHLIL. 1S nopsajika y Hac ocTaércs
COBCTBEHHbI CMMCOK KHOYen.

Tpwn 3agaun — TpuM OTAE/IbHbIX ONbITA

Mepep coegnHeHMEM KaTanora NPoOBEPUM KaXAblli KOHTeHep oTaenbHO. Hy>XKHbI Tunbl, Tor, range,
byHKUMM 1 NpoBepKka Ha3BaHWs. Ha aToM 3Tane He TpebyeTca 3HaTb CTPYKTYPbl UAN YKa3aTesin: OHU
NosBATCA B CnejytoLLeri rnase. B roToBol nanke ecTb TP He3aBUCKMble NporpaMmel B 1abs;
OCHOBHOW NpyMep MarasnHa noka He MeHsnTe.

MaccuB: n3BeCTHOE KOJINYEeCTBO 3/1IeMEeHTOB

MHAeKkc — no3unums snemMeHTa, oTCUUTbIBaeMasi oT Hyns. B MaccvBe AnnvHbl 3 40NYCTUMbI HAEKCHI O,
11 2. len maccvBa BO3BpaLL@eT YMC/I0 31eMeHTOB, a He NocaefHU nHaekc. [3]string — tun,
[3]string{"PDF", "EPUB", "HTML"} — 3Ha4yeHue 3TOro Tmna, 3anncaHHoe COCTaBHbIM
NINTEepPasiom.

package main

import "fmt"
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func main() {

formats := [3]string{"PDF", "EPUB", "HTML"}
other := formats
other[@] = "TXT"

fmt.Println(len(formats), formats[@], other[Q])
for index, format := range formats {
fmt.Println(index, format)

go run ./labs/@l-arrays

3 PDF TXT
@ PDF

1 EPUB

2 HTML

MpuceamBaHue other := formats konupyeT Bce TpW CTPOKOBLIX 3NemMeHTa. 3ameHa other[0] He
3ameHsieT formats[@]. range Ana MaccmBa JaéT NHAEKC 1 3HaYeHWe, B OT/INUMNE OT CTPOKW, rae
nepBblil pe3ynbTaT ob603Hauan 6aritoBoe cMeLleHne. Mbl He yBenuumBanu AanHy MaccmBa:
[3]1stringw [4]string ocTaroTCs pasHbIMK TUNAMW.

OnbIT € 0TKa3oM. B konunum nporpammbl nonpobyiTe 06paTUTbCA K MOCTOAHHOMY MHAEKCY
formats[3]: KOMNUAATOP OTKAOHUT BbIXOZA 3a rpaHuLy. Eciv nHAeKC NpuxoAnT 13 NnepeMeHHON BO
BpPeMs UCMOAHEeHWs, HeJoNyCTMOe 3HauYeHVe NPMBeAET K NaHuke. NpoBepka A0MKHA
orpaHnymBaTb NMHAEKC ycnoBuemM @ <= index && index < len(formats).BepHuTe pabounii
BapuVaHT nepes Npoo/KeHVEeM.

Cpes: AIHa, EMKOCTb 1 06N MaccuB

[1string — Tvn cpe3a. Cpe3 onucbiBaeT yyacTok 6a30BOr0 MacCMBa: Hayano, TEKYLLYH ANHY 1

AOCTYIMHYH éMKOCTb. [pUCcBaniBaHne cpesa KonMpyeT 3TO ONucaHne, a He CO34aéT HOBbI MaccuB.
[Ba cpe3a MOryT 06paLLaThCsl K TEM Xe 3/IEMeHTaM. ITO CyLLLeCTBEHHO OT/IMYAETCS OT TO/IbKO UTO
NPOBEPEHHOro NPUCBaNBAaHNS MacCcyBa CTPOK.

make([]string, length, capacity) co3gaér cpes c 3afaHHbLIMN ANVHOW 1 éMKOCTBI0. Koraa
TPeTUin apryMeHT onyLleH, EMKOCTb paBHa gaviHe. linHa onpejenseTt AOCTyNHble HAEKCbl cerivac;
EMKOCTb — BO3MOXHOCTb PacLUVPeHUs B 3TOM MaccuBe. EMKOCTb 3 npu anviHe 0 He paspeluaet
3anuncb B 3neMeHT [0].

append BO3BpaLLaeT onvcaHne yBeNM4YeHHOro cpesa: coxpaHuTe ero. Mpu AoCcTaTovHOM éMKOCTH
NCNONb3YeTCsA NPEeXHUIA MaccUB, NPU HeJO0CTaTOUHOW CO3aéTca Apyroi. MoaTomy append He
rapaHTpyeT He3aBUCUMOW KOMUWN. COPY KOMMPYET 3/IeMEHTbI B YXKe CyLLIeCTBYIOLLMIA
Cpe3-nNpPUEMHMK; KONNYECTBO OrpaHNYeHo AIMHaMM 060MX CPe30B 1 BO3BPaLLaeTCsa Kak pesy/bTarT.

package main
import "fmt"

func main() {

titles [Istring{"Go", "SQL"}
same := titles
same[0] = "Web"

fmt.Println(titles[0])
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independent := make([]string, len(titles))

copied := copy(independent, titles)

independent[@] = "Other"

fmt.Println(copied, titles[@], independent[0])

empty := make([]string, @, 3)

fmt.Println(len(empty), cap(empty), copy(empty, titles))
empty = append(empty, "Go")

fmt.Println(len(empty), empty[0])

base := [3]string{"Go", "SQL", "Web"}
part := base[:1]
grown := append(part, "New")

fmt.Println(base[1], len(part), len(grown))

go run ./labs/@2-slices

Web

2 Web Other
030

1 Go

New 1 2

Pa3bepuTe pe3ynbTat No AelCTBUAM:
1.same[@] = "Web" meHsieT 06Nl 3nemeHT; yepes titles[0] suanm Web.

2. ina independent BbiZgeneHoO HOBOE XpaHWAMLLE, CKOMMPOBAaHbI [iBa 3/IeMEHTa; 3aMeHa ero
CTPOKM He MeHsieT titles.

3. MNprémHnk empty nmeet éMKOCTb 3, HO ANINHY 0: copy NepeHOCUT HO/b 3/1IEMEHTOB.
4. Mocne coxpaHéHHoro append agnnHa pasHa 1, n nHaekc 0 goctyneH.

5.base[:1] BNANT OAMH 31IeMEHT, HO MOXEeT pacLUMpATLCS B MpexHeM Mmaccmee. append (part,
"New" ) 3ameHseT base[1]. AnnHa cTaporo part octaérca 1, a BO3BpaLLEHHOro grown pasHa 2.

JBoeToune B base[low:high] 3a4aéT AnanasoH C BK/ILOYEHHOW NeBOV U NCKIHOUYEHHO NpaBoli
rpaHuueit. MponyLeHHbI 1ow o3HavaeT 0, nponyLeHHbIn high — TekyLlyto AnnHy. 3aeck
NCNoNb3yeMm AManasoH BHYTPW TekyLlel AANHbL. BO3MOXHOCTb paclunpeHns cpesa 4o EMKOCTH
TpebyeT OTAENbHOro KOHTPOASA FPaHNL,; OHa He paspeLuaeT 06bIYHbIV gocTyn [index] 3a AANHON.

var titles []string aaért nil-cpes: ero gnnHa n éMKOCTb PaBHbI HY/HO. B HEro MOXHO A06aBAATL
yepes titles = append(titles, "Go").[llycTol co34aHHbIV Cpe3 TOXe MOXET UMETb ANVNHY
HO/b, HO He BbITb nil. Hu nil-cpes, HW NycTon cpes He cogepxxaT 371eMeHTa ¢ nHaekcom 0.

CamMocToAATeNbHO. VI3MeHUTe noayyaTenb konuu Ha make([]string, @, len(titles)).
MpepackaxuTe copy: BepHETCA 0, NOTOMY UTO A/IMHA PaBHA HY/0. He BbINOMHANTE ClefytoLLyro
3anuck [@] y nycToro cpesa; ncnpasbTe ANMHY NPUEMHKMKA. DTO MPOBEpPKA CMbIc/a len, a He NoBoOA
JIOBUTb NaHMKy BMECTO NPaBUIbHOI0 CO3JaHns cpesa.

CHOBapb: Ha/ln4yme Kir4da Ba>kHee nosumm

map[string]int cBA3bIBaeT CTPOKOBLIN KAHOY C Lie/IbIM 3HaYeHVeM. 3anuck quantities["go"] =
2 CO3/AET NN 3aMeHSeT 3HaYeHye 3Toro K/toya. 3anpoc OTCYTCTBYIOLLLEro KatoYa Bo3BpaLllaeT
Hy/fieBoe 3HaueHe TMna anemeHTa — 3gecb 0. YTo6bI OTINUNTL OTCYTCTBME OT JeNCTBUTENIbHO
3anncaHHoOro Hyns, UCrnonb3yem /iBa pesynbTarta: value, exists := quantities["go"].
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B cnoBape HeT «MepBOro» 3feMeHTa BUTPUHbI. Nopsagok 06xoAa He rapaHTMpoBaH. Koy fomkeH
noAAepXvBaTtb CPpaBHEHME Ha PaBEHCTBO: CTPOKa MNOAXOANT, cpe3 — HeT. OAMNH KoY CBA3aH C
OJHVM TeKyLMM 3HaueHneM; NOBTOPHOE NpuUcBaMBaHve TOMY Xe K4y He CO34aEéT BTOPYHO CTPOKY.

package main
import "fmt"
func main() {

var uninitialized map[string]int
fmt.Println(uninitialized["go"])

quantities := make(map[stringlint)
quantities["go"] = 0

value, exists := quantities["go"]

missing, found := quantities["sql"]
fmt.Println(value, exists, missing, found)
quantities["go"] = 2

same := quantities

same["go"] = 3

fmt.Println(quantities["go"])
delete(quantities, "go")

_, exists = quantities["go"]
fmt.Println(exists, len(quantities))

quantities["sql"] =1
clear(quantities)
fmt.Println(len(quantities), quantities == nil)

go run ./labs/@3-maps

0

@ true @ false
3

false @

0 false

M3 nil-map MOXHO 4nTaTb, HO 3aMNNCbIBaTL B HEE HENb3s: MPOrpaMma 3arnaHukyer.

make (map[string]lint) co3aaét pabouunii cnoBapb. KonvpoBaHme 3Ha4YeHMs map, Kak same : =
quantities, coxpaHseT AOCTyn K 06LMM 3anncaM, MO3TOMY U3MEHEHME Yepe3 same BUAHO Yepes
quantities.

delete(quantities, "go") yganseT oAuH KArOY. ECM ero HeT, HNYero He NPonCXoauT.
clear(quantities) yganseT Bce 3anucuy, HO He NpeBpaLLaeT co3gaHHyo map B nil; B Heé
no-npexHeMy MOXHO 3anucbiBaTb. Ob6e QyHKLMM BCTPOEHbI B A3bIK 1 He TpebytoT nmMrnopTa.
3Ha4veHNin AN NPUCBaMBaHWSA OHWN He BO3BPAaLLatoT.

MpoBepka nepea KaTanorom. He rnsajs B Ko, 06bACHUTE, NoYeMy JBe NPoUnNTaHHbIE BEJINUNHDI
MOTYT paBHATLCA 0, HO OANH NPU3HAK NPUCYTCTBUA UCTUHEH, @ APYroii IoXeH. 3aTeM BblbepuTe
KOHTelHep ANA TPéx 3ajau: GUKCMPOBaHHbIE TP GopMaTa; MEHSIOLLMIACA YNOPSA0UYEHHbIA CNCOK
ID; nownck Ha3BaHms no ID. OTBeT: MaccuBe, cpe3, map. 3To BbIOOP A/IA HAaLLero onbITa, He
0b6s13aTesIbHasa apxXuTeKTypa Ntoboro MarasmHa.

Cpasy uenmkom

®ann main.go:
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package main
import "fmt"

func main() {
formats := [3]string{"PDF", "EPUB", "HTML"}
fmt.Println("dopmaTe:", formats)

ids := []string{"go-shop"}
ids = append(ids, "sqgl-notes")
titles := map[string]lstring{

"go-shop": "Go: OT nepBOM CTPOKM AO WHTEpHeT-marasvHa',
"sql-notes": "3ameTknm o SQL",
}
ordered, ok := catalogTitles(ids, titles)
if lok {
fmt.Println("Katanor HenosnoH")
return
}
for index, title := range ordered {
fmt.Println(index+1, title)
}
_, found := titles["missing"]
fmt.Println("HensBecTHas kHuUra HanpgeHa:", found)

®arin catalog.go:

package main

// catalogTitles coxpaHseT nopsagok ids u oTka3biBaeT MNPWU HEMOHbIX AAHHbBIX .
func catalogTitles(ids []string, titles map[string]string) ([]string, bool) {

ordered := make([]string, @, len(ids))
for _, id := range ids {
title, ok := titles[id]
if lok {
return nil, false
}
title, ok = normalizeTitle(title)
if lok {
return nil, false
}

ordered = append(ordered, title)

}

return ordered, true

3anyctute go run

dopmaTel: [PDF EPUB HTML]

1 Go: OT MepBONl CTPOKU O WHTEPHET-MarasuHa
2 3ameTkm o SQL

HensBecTHas kHura HaungeHa: false

MepBas KHMra B CNmncke — Hala kHura. C1oBapb NOMOraeT NosyynTb Ha3BaHMe Mo
naeHTUMKATOPY, a CNMCOK 3aAaéT NocieoBaTeNbHOCTb NoKa3a.
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MaccuB: giMHa BXOo4UT B TUN

[3]string o3Ha4aeT MaccmB 13 TPEX CTPOK. YMCI0 CTOUT MeXAy KBaApaTHbIMU CKOBKamMu r
ABNAeTca YacTbto TMna: [2]string n [3]string — pasHble TMMbI.

Mel cpasy 3anucanu Tpy 3HadeHus: PDF, EPUB, HTML. K nepsomMy obpaluatoTcs no nHaekcy 0, K
nocsegHeMy — no 2. MiIHAeKca 3 y 3TOro MaccmBa Her.

MaccuB BbIbpaH 415 AeMOHCTPaLnm GUKCMPOBAHHOIO Habopa. 3TO He YTBEPXAEHME, YTO BCS
apxuTeKTypa MarasunHa HaBcerga obsizaHa xpaHuTb GopmMaThbl B MaccmBe. Koraa y pasHbIX KHUT
byneT pasHbIli Habop Painos, NOHAZ06UTCA Apyras MOAeb.

Mpw NprcBanBaHMM Macc1Ba APYroMy MaccuBy KOMUPYHTCA 31eMeHTbl. [Ins MaccmBa CTPOK MOXKHO
MOMEHSATb 3/1IeMEHT KoMK, He 3aMeHsA CTPOKY B MCXOA4HOM MaccmBe. Ho ecam caMu 31eMeHTbI
cofepxXaT CCbUIKM Ha 06LUMe JaHHble, KONMMPOBaHME BHELLHEero Macc1Ba He AenaeT 3TN JaHHble
He3aBNUCUMbIMW aBTOMAaTNYECKM.

Cpes3: BuAgMMan 4yactb MaccmBa

[1string o3HayaeT cpes CTpoK. Yncna mexay ckobkamm HeT. HauanbHbIn cpe3 1ds cogepXuT ognH
naeHTnéoumkatop. Beizos append (ids, "sql-notes") Bo3BpaluaeT cpes ¢ 406aBAEHHbIM
31eMeHTOM, N Mbl COXPaHseM 3TOT pe3ynbTaT 0bpaTHoO B 1ds.

MoueMy BO3BpaLLEHHOE 3HaUeHMe BaXHO? B cpese ecTb nHGOpMaLMsa 0 Hayane AaHHbIX, A/TMHE U
AOCTYMHOM éMKOCTU. [lo6aBneHVe MEHSIET A/INHY, @ MHOTAA TPebyeT Apyroro MaccvBa. Eciv He
COXPaHWUTb pe3ynbTaT append, y Bac He 6yAeT NpaBUILHOMO ONUCAHNSA PacLUMPEHHOrO cpesa.

len oTBEYaET, CKO/ILKO 3/IEMEHTOB Ceiiyac BUAHO. Cap — CKOJIbKO 3/IEMEHTOB AOCTYMHO OT Hayana
3TOro cpesa A0 KOHLA AOCTYMHOW eMy 061acT Maccuea. A1t cpesa, HauMHaLErocs B cepesmHe
MacCuBa, 3TO He 0643aTe/IbHO pa3Mep BCEro NCXOAHOro MaccmBa.

make([]string, @, len(ids)) co3gaér cpes c HyneBoW AANHOWN N 3apaHee J0CTaTOUYHOM
8MKOCTbIO AN19 Hallero pesynbTaTa. nrHa HOMb O3Ha4aeT, uTo obpallaTeca K ordered [@] noka
Henb3si. CHavana Hy>kHO 406aBUTb 3IEMEHT.

O6Luee XpaHUULLLe: BaXKHas rpaHuLa obpasa

ABa cpe3sa MOoryT BnaeTb OAVH 3J/1EMEHT

ids: len =2 part: len =1

go-shop sqgl-notes

M3menunn part[0] — yBugenn nameHeHue B ids[0]

[Ba cpe3a MoryT C(MOTpeTb Ha O4UH MacCCnB; USMeHeHNe 31eMeHTa BUAHO oboum
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Cpes yf06HO NpeACTaBaAaTb OKHOM B MaccuB. Ho ABa OKHa MOTYT NMOKasblBaTb OAHU U Te Xe AYeinku.
BblpaxeHue part := ids[:1] He obellaeT He3aBNCUMYIO KOMKMIO MEPBOrO 3/1eMeHTa.

34ecb neBad rpaHuLa NponyLieHa 1 paBHa HyJto, NpaBas He BK/0YaeTcd: BUAEeH TOJIbKO 3/IeMeHT C
nHaekcom @. Ecnn npucBounTb part[@] HoBOe 3HaYeHVe, OHO byaeT BUAHO Yepe3 ids [0].

Anst He3aBNCMMOTO CNNCKa CTPOK MOXHO CO34aTb CPes3 HY>KHOM ANnHbI Yepe3 make 1 BbI3BaTb
BCTPOEHHYH OYHKLMIO copy. OHa KOMMPYET CTO/IbKO 3/1EMEHTOB, CKO/IbKO MoMeLlaeTcs B o6a cpesa,
I BO3BPALLAET YNC/I0 CKONMMPOBAHHbIX 31eMeHTOB. Ecnv co3aaTe NPUEMHUK AJIMHON HOMb, HUYEro
He CKOMMpYyeTCs, Aaxe NPy 60/1bLLIO EMKOCTH.

KonvnpoBaHme cnmncka CTpoK A0CTaTOYHO ANA He3aBUCVMOW 3aMeHbl ero CTPOKOBLIX 3/1eMeHTOB. 15
cpesa CTPYKTYp C BAOXEHHbIMM Map WUan Apyrmmuy cpesamm BonpocC He3aBUCUMOCTY NPUAETCS
paccmaTpuBaTb raybxe.

He 3anomMunHaliTe KOHKPETHBbIA K03bPULMEHT pocTa cap nocie append: HaLL KOZ He JOMIXEH
3aBUCETb OT CTPATErnN BblAeNeHNs NaMaTu. MpoBepsATb HY>XXHO HaMune 3N1EMEHTOB 1 Tpebyemyto
He3aBUCMMOCTb AAHHbIX.

CnoBapb: KJ1l04 BMeCTO no3vuum

Bmap[string]string nepBbIli TUM OTHOCUTCA K KKOUY, BTOPOM — K 3HaveHuto. Knwoy go-shop
CBA3bIBAETCA C HA3BaHNEM KHUTW.

Onepauua title, ok := titles[id] Bo3BpallaeT 3HaYeHVe N NPU3HaK NPUCYTCTBUS KatoYa.
[lna Hen3BeCTHOrO KJIoYa CTPoKa byaeT NycTol, a ok — NOXHbIM, ECn KNKOY CyLecTByeT U XpaHUT
NyCTYLo CTPOKY, Ok 6yAeT UCTUHHBIM. M03TOMY GYHKLMA CHayana NpoBepsieT Haanyme Kawya, 3atem
Bbi3biBaeT normalizeTitle n3 rnasbl 6: nposepsAtoTca UTF-8, kpaeBble npobensbl, AanHa u
OAHOCTPOYHOCTL. B pe3ynbTaT nonagaeT NoAroToBleHHOe Ha3BaHMe. [ofie3Hoe NPaBuIo He
JOMKHO McyesaTb Npu nepexose oT OA4HON KHUM K HECKONLKUM.

HyneBoe 3HaveHne map — nil. VI3 Heé MOXHO UnTaThb, NOJly4as OTCYTCTBME KNtoYa. 3anuncbiBaTh B
nil mMap Henb3s: HyXXeH CO34aHHbI cloBapb, HanpuMep Yepes make (map[string]lstring) waun
NiuTepan, Kak B Hallem nprmMepe. 3TO CBA3aHO C Haya/ibHbIM 3HaYeHMEeM, a He CO CJIOBOM Var:
3anuce var titles = make(map[string]string) co3gaét pabounii cnosapb.

Mpv NpYcBanBaHUN Map APYro NepeMeHHO AaHHbIE COBApsi HE KOMMPYHOTCS B HE3aBUCUMOe
XpaHunuile. I3ameHeHre anemMeHTa Yepes o4HO UMsi ByaeT BUAHO Yepes gpyroe. MoapobHee
MPOBEPUM 3TO BMECTE CO CTPYKTYpaMu.

Mouemy BUTPUHA He 06XoANT map

Mopsazgok 06xoza map He onpegenéH. Jlaxe ecnm HeCKObKO 3aMyCcKoB C/1y4YaliHo Aann YA06HYH0
nocneAoBaTe/IbHOCTb, MO/araTbCs Ha Heé Henb3s.

MosTomy Mbl 06x0aMM 1ds. [lna kaxaoro ngeHTrudmMKaTopa noayyaem COOTBETCTBYHOLLEE Ha3BaHMe.
Ecnn gaHHbIX He xBaTaeT, Bo3Bpawaem nil, false n He noka3biBaeM YaCTUYHO COBPAHHbIM
pe3ynbTaT Kak NOJIHOLLEHHBbI KaTanor.

JBa oTAeNbHbIX KOHTeNHepa TPebytoT CornacoBaHHOCTU. MOXHO f06aBUTb MAeHTUPUKATOP U
3a6bITb Ha3BaHwWe. B 3TOl rnaBe Mbl HAMEPEHHO JeflaeM Tako pUCK BUAVMBIM; CliefytoLas
06BeAVHNT NONSA KHUMN B CTPYKTYPY 1 COKPATUT YMCI0 MECT, KOTOpble HY)XHO MeHATbL BMecTe.
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CnoBapb noneseH Ans Nomcka no kawo4y, Ho 06pas «<MrHOBEHHOI0 rapAepoba» He 03Ha4vaeT
Hy/IeBOro BpeMeH U AN rapaHTUPOBaHHOW OANHAKOBOW CTOMMOCTM NH060 onepauun.
Mpon3BOANTENBHOCTbL M3MEPSAIOT Ha 3aAaye U JaHHbIX, @ He BbIBOAAT U3 MeTadopbl.

NpoBepsaem noBeaeHue

catalog_test.go npoBepsieT 3aaHHbIli MOPAZOK, OTCYTCTBYHOLLMI KNKOY, NYCTOE Ha3BaHMe U

nycTori KkaTanor. 3anyctute go test

nyCTOI7I KaTanor cCHNTaeTCcqa 40NYCTUMbIM CNMNCOK Pe3y/sibTaTOB NYCT, NPM3HaK ycrnexa MCTUHeH.
Kartanor c 06€LL|,aHHbIM I/I,Cl,eHTI/Iq)I/IKaTOpOM, ANA KOTOPOro He HaIZAeHO Ha3BaHue, — owwKbkKa. 3Tn
CnyYan OTIMYarTCA CMbIC/IOM, XOTA oba MOTYT HE AaTb HU OAHOI7I CTPOKWN Ha BUTPUHE.

UuTtaem Konnekymm no cMMmBoJsiam

3anuce

[3]string

[Istring

{"PDF", "EPUB", "HTML"} nocne tuna
[@] nocne nepeMeHHOM’

[:1] nocne cpesa

map[string]lstring

"go-shop": "HazBaHue"

make, append, copy, len, cap

Kak npouunTtatb

Maccns poBHO 13 TPEX CTPOK

Cpes cTpok

3HayeHNa CoCTaBHOro inTepana

Ob6pallleHne K 3/1eMeHTy Mo NHAeKCY

[lnanasoH oT Hauana Ao MHAeKca 1, He BK/toYas ero
CnoBapb: CTPOKM B Ka4ecTBe KNtoYer 1 3HaueHNi
[lBoeTouve pa3gensieT KoY 1 3Ha4YeHne 3annucu ciosaps

BcTpoeHHble GyHKLMM A3blKa; OTAENbHbIV UMMNOPT He

Hy>XeH

nil HyneBoe 3HaueHve Ansa cpesa, map 1 psga ApYrux TUMoB.,
HO He A/19 CTPOKMW UAN LLeNIoro Ymicna

B MHOrocTpoYHOM COCTaBHOM iNTepasie nocse NocsefHero afeMeHTa Toxe cTouT 3andtas. OHa
HY>KHa ANS TaKoW 3anmncuy € NepeHoCoM nepey 3akpbiBatoLleil Ckobkol. He nepeHocnTe NpaBmio Ha
CNUCOK apryMeHTOB B OfHY CTPOKY 6e34yMHO: 34eCb Mbl 06BACHAEM KOHKPETHbIA MHOrOCTPOUHbIN
npumep.

range ordered AaéT MHAEKC N 3HAUYEHNE 3/1IeMeHTa cpe3a. BbipaxeHune index+1 ToNbKO MeHseT
neyaTaemblii HOMep: NHAEKC CAMOro Cpe3a Mo-NpexHeMy HaunHaeTcs ¢ Hyns. dopmat %V B
CO06LLEHMN TECTA MOKa3blBaeT 3HaYeHVe B 06bIYHOM NpPeACTaBIeHNN.

BoccTtaHoBUTE NO NaMATU. HapucynTe c10Bapb Kak KAPTOUKU «K/TK0Y — Ha3BaHMe» N OTAEeNbHO
CMUCOK KItoYen Ans BUTPUHLI. MpoBeauTe NyTh OT MePBOro 3n1emMeHTa CNrcka K ero HassaHut. Ecnm
XOUETCH B35Tb «MEePBYHO 3aMnCb Map», BEpHUTECH K NpaBuy nopsgka ob6xoaa.

PasMunHKa

Npeacka)kute. CKONbKO 31eMeHTOB BUANT cpe3 nocne make([]string, @, 10)?

3anonHuTe. Kak coxpaHUTb pe3ynbTaT JobasneHus: ids = (ids, "new-book")?
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MoyunHNTE. COpy BEPHYN HOJb, XOTA Y MPUEMHMKA EMKOCTb fecATb. Kakoe BTOpoe CBOWCTBO
NPNEMHKKA HY>XHO NMPOBEPUTL?

3agaHvie

O6s3aTenbHoe. [lo6aBbTe TpeTbto KAPTOUKY C NAeHTUPMKAaTOPOM go-tests 1 Ha3BaHMeM TecThl
Ha Go. OHa Ao/MKHa NOSBUTLCA TpeTbel. 3aTeM yaanuTe TONbKO eé Ha3BaHMe 13 map: NporpaMmma
AOMKHa BbiBeCTM KaTanor HemnosioH, a He nepBble ABe KapTOUKM Kak 6yATO BCE MOAYyUMNOCh.

Ha cBouXx AaHHbIX. [ToMeHANTe NOPAZOK NAEHTUPUKATOPOB. Y6eANTECh, YTO MEHSIETCS MOPSA0K
BUTPWHbI, @ Napbl B C/IOBape NepenncbiBaTb He HYXHO.

Mo >xenaHwuto. Co3faiiTe cpes3 U3 ABYX CTPOK, Nonyunte part := originall[:1], nomeHanTe
part[@]. NMosTopuTe C OTAENbHBLIM NPUEMHUKOM 1 copy. CpaBHUTE pe3ynbTaThl.

OTBeThI

Y cpesa gMHa HoJb; EMKOCTb He JaET nNpaBa 06paTUTLCA K eLLé He CyLLLeCTBYHLLEeMY 31eMeHTy. [ns
fobaBneHns ncnonb3yeTca append. Copy yUUTbIBaeT AJANHY NPUEMHMKA, MO3TOMY €€ ToXe Hajo
npoBepuUThb.

B ob6s13aTenbLHOM 3a4a4e N3MEHSAIOTCA Ba MecTa: AobaBneHne naeHtndurkatopa v 3anmce B
cnoBape. CTpykTypa 06beAVHNT NOAst OAHOW KHUTK; 4SS MOAHOr0 KaTanora CTpyKTyp BCé paBHO
NoOHaA06ATCA CMMCOK 1 NPaBUIO Noncka. B cnegyrolLeli KOHTPONBLHOM TOUKe HaYHEM C O4HOI TaKoM

CTPYKTYpbI.

Mocne 3Tow rnas.bl Y HaC eCTb pa60Tarou.|,v||7| KaTtanor ¢ ABHbIM NOPAAKOM M OTKa3OM MNP HEMOJIHbIX
AAHHBbIX. Cnep,yrom,aﬂ rnasa O6'be,£l,I/IHI/IT I/I,D,eHTVI(I)VIKaTOp, Ha3BaHWe, ueHy 1 CoCToaHne ny6n|/||<al_|,|/||/|
B O4HO 3Ha4YeHNe.
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8. KHUra Kak 3HaueHue: CTPYKTYpbl,
MeToAbl N YKasaTenu

HasBaHwue, ueHa 1 Npu3Hak NybanKaLmm 0THOCATCS K O4HOW KHUre. ECn XpaHUTb X B OTAENbHbIX
nepemMeHHbIX UV NapannenbHbIX C10BapsX, Ierko nepenyTaTb, YTo K YeMy oTHOCUTCA. O6beanHUM
JAHHbIE N COXPaHMM YXe HanncaHHble npaBuna.

KoHTponbHas Touka: examples/@8-books. B Heil pricing.go coAep>XUT pacyéT CKUAKN 13 riasbl
5, a title.go — npoBepky Ha3BaHWA 13 rNasbl 6. X NnoBegeHMe 0CTanoCb NPEXHUM U
npoBepsieTcs TeMU Xe TeCTaMu.

HabupaeTte camu: B HOBOW namnke Hy>Hbl Bawl go.mod, main.go, book.go, pricing.go, title.go

n TecTbl book_test.go, pricing_test.go, title_test.go. [0TOBbIE Paiibl €CTb B KOHTPOJBHOM
TouKe. V13 rnaBbl 5 nepeHoCnTe TONBLKO GYHKLMIO pacyéta 1 eé TecTbl (TeCTOBbIV ¢palin 34ecb Ha3BaH
pricing_test.go), a He BTOpyt GyHKLMIO main, ChoBapb U3 rnaBbl 7 OCTAaETCA yYebHbIM OMNbITOM;

3TOT NpMMep noka rnokasbiBaeT 04HY KapTouky Book, He NoMHbIN KaTanor CTpyKTyp.

O6pa3s: KapTouKka KHUIrM 1 3anucaHHbIA agpec

Ha kapTouke KHUIM CTOAT Ha3BaHWe, LLeHa U 0TMeTKa o nybnvkaumn. Caenarite eé Konuo u
ncrnpaBbTe HasBaHVe Ha Konuu. MepBas KapTouka COXPaHUT NPEXHWI TeKCT. AN Hallel CTPYKTypbl
Book ¢ eé HbIHELLUHVMY MOSIMU 3TO XOPOLLIEee Hayano NOHMMaHNSA KOMMPOBaHMWS 3HaUEeH WS,

Tenepb BMeCTO KapTOUKM NepenunLunTe Ha APYroin NCT eé agpec. Y Bac ABa INCTa C ajpecoM, HO
caMa KapTouka ogHa. Ecam oba uenoseka NpuULLAKW MO 3TOMY aZpecy N O4MH NOCTaBUA OTMETKY O
ny6ankaummy, BTOPON YBUAMUT 3Ty XKe 0TMeTKY. Tak yaobHee npeacTaBUTb KONMPOBaHMe yKkasaTens:
KOMMpyeTca 3HaveHne agpeca, a HoBast KHUra oT 3TOro He MNOosABAAETCS.

Onopa: KonNus KapTouku — Apyrasi KapTo4uKa; Konusa agpeca — NyTb K NpeXXHel KapTouke.
BbI30B MeTOAa C nonyyaTenem-ykasaTenem no3BoseT U3MEHUTb UCXOAHYHO KHUTY. Ho ecnn BHYTpu
CTPYKTYpPbI NOSIBATCS CPe3bl WAV Map, O4HOM KapTUHKM ABYX HE3ABUCKMbIX KAPTOUEK yXe Maso: Nx
KOMUM MOTyT 06paLLaThCsi K 06LLMM BHYTPEHHUM AaHHbIM. H/Xe Mbl OTAENbHO NPOBEPUM 3TY
rpaHuLy. MonpobyiiTe HapMCOBaTb ABa aAPECHbIX INCTKA U TONIBKO OAHY KHUTY, @ 3aTEM 06 bACHUTD,
UTO MMEHHO KOMMpyeT NpucBanBaHMe ykasaTens.

CHayana Tpy MasieHbKUX onbITa

He 6yaem oAHOBpPeMeHHO 13yyaTb YCTPOKCTBO KapTOUKM, aApec 1 HOBbIV CNOCo6 Bbi30Ba GYHKLMN.
B nanke 31Ol rnasbl eCTb TPU He3aBUCMMble NporpamMel 1abs. 3anyckarTe nx n3 kopHsa 08-books,
PSAOM C go . mod; OCHOBHOV MarasuH rnoka He MeHsinTe,

CTpyKTypa 6e3 ykasaTeneii U MeTo40B

type Book struct { ... } onpegenseT HOBbIN TUM:Y KaXA0ro ero 3Ha4eHns ecTb
nepeymncneHHole nong. iutepan Book{Title: "Go", PriceMinor: 150} co3gaét ogHoO
3HauyeHue; JBOeTOYME CBA3bIBAET NMS MO C HaYabHbIM 3HauYeHneM. HeykasaHHoe rnose noay4vaer
HyneBoe 3Ha4veHue. Touka B original.Title BbibupaeT none, a He PyHKLMIO NaKeTa.
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package main
import "fmt"

type Book struct {
Title string
PriceMinor int64
Published bool

func main() {
original := Book{Title: "Go", PriceMinor: 150}
copied := original
copied.Title = "SQL"
fmt.Println(original.Title, copied.Title, original.Published)
var empty Book
fmt.Printf("[%s] %d %t\n", empty.Title, empty.PriceMinor, empty.Published)

go run ./labs/@1-structs

Go SQL false
[1 @ false

copied := original konupyeT Bce nons. ViameHeHme cTpokM B copied He MeHseT CTPOKY B
original. empty He ABNSETCSH OTCYTCTBYIOLLLEV KHUTON: 3TO CyLLIeCTBYIOLLee 3HaYeHe CTPYKTYpbI C
nycTeiMu nonsmu. NMpoBepbTe: 3againTe Published: true Tonbko B nvTepane originalm
npeAckaXuTe 3HayeHre 3Toro Nons y konun. Konums noiyyaet cCOCTOAHNE Ha MOMEHT
npucBavBaHWSA, @ He Ha MOMEHT c/iegytoLLeri neyaTu.

AApec oTAeNIbHO OT KapTO4YKU

B Tvne *int 3B&3704Ka 03HauyaeT ykasaTenb Ha Lenoe. BoipaxeHune &quantity nonyyaet agpec
nepemMeHHON; BblpaxkeHne *address obpallaeTcs K nepeMeHHON No agpecy. NpucBanBaHne
*address = 9 MeHsieT 3Ty NepeMeHHYH. YMHOXeHMe 2 * 9 1Ccrnonb3yeT TOT Xe 3HakK B APYrol
posn.

package main
import "fmt"

func replaceCopy(value int) {
value = 9

}

func replaceThroughAddress(address *int) {
*address = 9

}

func main() {
quantity := 2
replaceCopy(quantity)
fmt.Println(quantity)
address := &quantity

sameAddress := address
replaceThroughAddress (sameAddress)
fmt.Println(quantity, *address, address == sameAddress)

var absent *int
fmt.Println(absent == nil)
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}

go run ./labs/@2-pointers

9 9 true
true

MepBblii BbI3OB MeHsieT CO6CTBEHHbIV NapaMeTp 1 ocTaBasieT quantity paBHbIM 2. BTopoii Toxe
nony4aeT KOMMIo aprymMeHTa, HO apryMeHT Tenepb — agpec quantity. Mo ckonnpoBaHHOMY agpecy
MeHsieTCa UcxogHoe ymcno. address == sameAddress cpaBHMBAaeT yKa3aTenun, He ABa He3aBUCMMO
CO3AaHHbIX Yncna.

var absent *int co3aaét nil-ykasatenb. CpaBHUTB €ro € Nil MOXHO; YNTaTb UM 3aNMCbIBaTb
*absent Henb3a — 3T0 NpPUBEAET K NaHuKe. [ns n3MeHeHUs vepes ykasaTeslb HyXXHO
CyLLEeCTBYHOLLLee 3HAaYEHMNE U JOTOBOP, KTO BMPaBe ero MeHsATb. YKasaTe/lb He siBASeTCs
aBTOMAaTM4YeCcKOW 3aLLMTON OT OLINGKN N He TpebyeT pyYyHOro 0CBO6OXAEHNSA NaMATL Kak
OTAEeNbHOW onepauuny 3ToM NPOrpaMmbl.

CaMoOCTOAATe/IbHO: CO3/alTe APYyroe Liefoe C TEM Xe 3HAaUeHVEeM 9, MonyynTe ero agpec U CpaBHUTE
c address. Oxungarite false: paBeHCTBO COAEPXKMMOr0O He O3HaYaeT OAMH O6beKT.

MeTop AosaBﬂﬂeT noJjsiyyartesid, a Hé HOBOe€ rnpaBwuJio nNepegayvinm

O6bl4Has GyHKLMA NPUHMMAET apryMeHTbl B CKOHKax nocie nmeHn. MeTog 4ONONHUTENBHO
obbABNAeT nonyyatens nepes nmeHem: (book Book) mnm (book *Book). Bbizos
book.Publish() nepeaaét 3ToT 06bEKT Kak noayyatens. Tun JoMKeH 6bITb onpejenéH B HalleM
nakeTe, UTO6bI Mbl 06BLABUAN AN1S1 HETO TakOW METOA,

package main
import "fmt"

type Book struct {
Title string
Published bool

func (book Book) RenameCopy(title string) {
book.Title = title

}

func (book *Book) Publish() bool {
if book == nil {

return false

}
book.Published = true
return true

}

func main() {
book := Book{Title: "Go"}
book.RenameCopy ("SQL")
fmt.Println(book.Title)
fmt.Println(book.Publish(), book.Published)
var absent *Book
fmt.Println(absent.Publish())
books := []1Book{{Title: "Go"}, {Title: "SQL"}}
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for _, copy := range books {
copy.Publish()

fmt.Println(books[@].Published, books[1].Published)
for i := range books {
books[i] .Publish()

fmt.Println(books[@].Published, books[1].Published)
go run ./labs/@3-methods

Go

true true
false

false false
true true

RenameCopy MeHsieT KOMMIO CTPYKTYPbI, MO3TOMY BbIBOANTCA Go. MeTog Publish nonyuvaet
yKasaTenb; AN agpecyeMoi nepeMeHHONM 3anuck book . Publish () 3peck paBHO3HauHa
(&book) .Publish (). 3meHeHne coxpaHsieTcs. Y nil-nonyyatens metoj Bo3BpallaeT false,
MOTOMY UTO Mbl HanNnUcaau NPoOBepKyY, a He MOTOMY YTO GO NpoBepsieT KaxAbIi MeToA 3a Hac.

MocneaHue ABa LMKAa NPOTVMBOMOCTABASAKOT KOMMIO 31eMeHTa 1 CaM 3/1eMeHT cpesa. B nepsom copy
— HOBas NepeMeHHas CTPYKTypbl; BO BTOPOM books [1] ob03HauaeT HyXHbI aneMeHT. Yoepute
OAVH LMK, MPpejCcKaxnTe pesyabTaT Apyroro, 3aTeM 3anyctuTe. He 3amMeHsliTe Bce nosyyvatenu
yKasaTtensamun Hayraj: CHavana oTBeTbTe, Ub€ COCTOSIHME JO/IKHO N3MEHUTLCS.

KpunTepuia nepexopa: 6e3 NMCTUHra 06 bACHUTE TPY pasHble onepaumn: KONMpoBaHMe CTPYKTYpbI,
KOMVpOBaHWe ykasaTenst N M3MeHeHne 3Ha4YeHns Mo yKkasaTesnto. 3ateM HanuwmnTe MeTos
Unpublish ansa ykasatens ¢ NoHATHbLIM NnoBegeHMemM npuv nil. Mogckaska: npoBepKa OCTaétcs Tol
Xe, nose nonyyaet false. Tenepb MOXHO COeAMHNTE 3TO C MPOBEPKOW Ha3BaHWSA 1 LieHbI.

CHauvana pa6oTtaroLwmia pesynbTtaT

HoBblin dpainn book. go:

package main

type Book struct {
ID string
Title string
PriceMinor int64
Currency string
Published bool

// PriceAfterDiscount BbluMCNsieT UeHY, He W3MeHAS KHUTY.
func (b Book) PriceAfterDiscount(percent int64) (int64, bool) {
return priceAfterDiscount(b.PriceMinor, percent)

// Publish meHsfieT COCTOSIHME KHUTU TONIbKO MOCAe YCMeWwHOW MpPOBEepKM.
func (b *Book) Publish() bool {
if b == nil || b.ID == "" || b.Currency != "KZT" {
return false
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}
title, ok := normalizeTitle(b.Title)
if tok {

return false

}
_, ok = priceAfterDiscount(b.PriceMinor, 0)
if tok {
return false
}

b.Title = title
b.Published = true
return true

®arin main.go:

package main
import "fmt"

func main() {
book := Book{

ID: "go-shop",

Title: " GO: OT repBOV CTPOKM [JO MHTEpHeT-marasuvHa ",
PriceMinor: 249900,

Currency: "KZT",

}
fmt.Println("fo ny6bnukauun:", book.Published)

if !book.Publish() {
fmt.Println("KHura He roTtoBa K ny6aukaumm')

return
}
fmt.Println("Mocne ny6nukaumm:", book.Published)
price, ok := book.PriceAfterDiscount(10)
if lok {
fmt.Println("Cknaka He noaxoaut")
return
}
fmt.Println(book.Title)
fmt.Println("K onnate:", price, "MuHUManbHbix eauHuy", book.Currency)

JlobaBbTe 13 NpeabiayLLMX KOHTPO/bHbIX Touek title.go n ¢yHkumo priceAfterDiscount B
darin pricing.go. B roToBoli nanke oHW yXKe ecTb. He KonupyiTe BTOpOM main.go: BHYTpY NakeTa
HaM Hy>XXHa oAHa yHKLUMA main.

3anyck: go run ..Pe3synbTaT:

Jo nybavkaumn: false

Mocne nybavkaumn: true

GO: OT MepBOW CTPOKWU O WHTEpPHeT-MarasuHa
K onnate: 224910 muHMManbHbIX eanHuy KZT

yKHMFMM3MEHMﬂOCbCOCKMHMeFW6HMKauMM,Ha3BaHMen0TepﬂﬂOKpaEBHeﬂpO6EﬂbLa
BblYMCNEHHaA LEeHa NCNOIb3YET NnpeXXHee npaBnio CKUAKN. Mbl He Hanncanm marasmH 3aHOBO:
coegnHnan yxxe nposepeHHbIe 4acTu.
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CTpyKTypa cBs3biBaeT Nnoss

type Book struct obbaBnser TMn Book ¢ nepeyncneHHbIMU NOASMU. Y KaXA0ro nons ectb UMs U
TUN. B main Mbl co3paém 3HaveHue nnTtepanom Book{. ..} v ABHO noanucbiBaem Nons.

Mone Published He yka3aHo B nnTepane, NO3TOMY nosy4aeT HyneBoe 3HayeHue false. Mo Hawemy
npaBuy HOBast KHUra HAUYMHAeTCs Kak YepPHOBUK. ITO yXXe OCMbIC/IEHHOE NMPYIMEHEHME HYy1IeBOro
3HaYeHus: NPaBuIo NPOrpamMMbl COrIacOBaAHO C MPaBU/IOM A3bIKa.

book.Title obpallaeTcsa K NOAO KOHKPETHOroO 3HayeHs. [lBe pa3Hble NnepeMeHHble Tuna Book
MOTYT COAep>XaTb pasHble Ha3BaHWs 1 LeHbl. CaM TUN onmnceiBaeT GOpMy AaHHBbIX, @ He
e/\VIHCTBEHHYO KHUTY Ha BeCb MarasuH.

NmeHa noneii ¢ 3arnaBHOM ByKBbl 3KCMOPTUPYIOTCS 13 NakeTa. B 3Tol rnaBe BeCb KOZ eLLé BHYTpU
main; rpaHULbl NakeToB pa3bepém nosxe. IKCNOPTUPOBAHHOE Nose He obecrneymBaeT 3anpeTa Ha
HeKoppeKTHOe Np1cBanBaHMe: Bbi3bIBaOLMIA KOA MOXET 3anncaTb TyAa OTPULIATENbHYHO LieHy.
MoaToMy npoBepka Nepea nyb6ankKaumein octaérca He06XoANMOVA.

MeTopa — PYyHKLMA C nonyyaTenem

Y PriceAfterDiscount nepeg nmeHem ctout (b Book).3To nony4yaTenb: 3HaveHMe KHUTK, ANs
KOTOPOro Bbi3biBaeTcs MeToj. Bbizos book . PriceAfterDiscount (10) nepeaaét B MeTO KHUTY U
NPOLEHT CKUAKN.

MeTog c nony4aTenem-3HavyeHneM nony4aeT konuvto Book. nst Hawwen CTPyKTypbl KOMUPYHOTCS
CTPOKM, LiesIoe YNCIIO 1 lorndeckoe 3HadeHne. CaM MeTo/ NPocTo nepeAaéT LeHy 3HakoMOo
YHKUMM U HAYEro He MeHsIeT.

OTO He HOBOE NMpPaBUIo apndMeTUKK, a YA0OHbLIM CNOCO6 CBSA3ATh YXKe CyLLecTByHOLLLee AelicTBME C
AAHHBIMU KHUTW. HeT HeobxoaMOoCTY NpeBpaLlaTh B MeTOAbI BCe GYHKLMM NpoeKTa: eciv CBA3b C
KOHKPETHbIM TUMOM HE MOMOraeT UTeHUHo, 06blUHas CI)yHKLI,I/IFI MOXET bbITb AACHee.

YKazsaTenb: KyAa 3anncatb namMmeHeHne

Publish obbsaBneH c nonydatenem (b *Book). Tun *Book o3HauaeT ykasaTenb Ha 3Ha4veHue Book.
Takow ykasaTenb N03B0OASET 06paTUTLCSA K UCXOAHOM KHUMe I U3MeHUTb eé noss.

B Go aprymeHTbI nepeAatoTcsi Mo 3HaYEeHUI. DTO BEPHO U A/1 yKa3aTens: KONMpyeTcs 3HaueHne
ykasarensi, a obe Konum ykasblBatoT Ha Ty Xe KHUTY. [103ToMy pOpMyIMpPOBKa «CO 3BE3L0UKON
KOMMpoBaHWs BOO6LLIE HET» HEBEPHA.

&book nonyuaet agpec nepemMeHHol. *pointer No3BonseT 06paTUTLCA K 3HAUEHMIO MO yKasaTento.
[na 06bIbYHOro A0CTyna K MO AOCTAaTOUHO pointer.Title: Go paspeluaeT Takyr KPaTKyH 3anuncb
6e3 aBHOro (*pointer).Title.

B book.Publish() komnnnsatop MOXeT B3ATb agpec nepemeHHoM book aBToMmatmnyeckn. 3To
paboTaeT ANA agpecyeMoro 3HayeHus. He genarite n3 3T10ro npaBusio «10601 pe3ynbTaT MOXHO
Cpa3y MeHsITb METOAOM»: BpEMEHHOE 3HaYeHMe, BO3BPALLEHHOE HEKOTOPbIM BblpaXKeHNeM, MOXeT
He 6bITb agpecyemMbiM. CHayana CoXpaHuUTe ero B NepeMeHHyto, ecnn cobnpaetecb N3MeHATb.
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HyneBoi ykasaTesb

Y ykasaTtensi ecTb Hy/fieBoe 3HayveHue nil: agpec KHUrM He 3agaH. B Halwem meToae cHavana cTouT
npoBepka b == nil, N03TOMy Takoi BbI30B BEPHET 0TKa3, a He MOMbITaeTcs YMTaTb Nose
OTCYTCTBYIOLLEN KHUTN.

OTO peLLeHVe MeHHO Hawero Metoga. B Go BbI30B MeToAa Ha nil-ykasaTesie He CTAHOBUTCA
aBTOMaTU4Yeck 6e30MnacHbIM: BCE 3aBUCUT OT TOTO, YTO MeToj genaeT. PriceAfterDiscount nmeer
nony4yartens-sHauyeHme, N OTCYTCTBME KHUMW He ABNAETCS A9 Hero AonyCTMMbIM apryMeHTOM.

N3mMmeHeHMe nocne Bcex npoBepokK

CHauana Publish npoBepseT ykazatenb, naeHTUdrKaTop 1 BantoTy. 3ateM nony4aet
MoAroTOB/IEHHOE Ha3BaHVe B 10Ka/lbHY0 NepemMeHHyto. MoToM NpoBepsieT LeHy Yepes
CYLLIeCTBYIOLLYHO GYHKLMIO CKUAKW C HY/IeBbIM MPOLIEHTOM.

TonbKo noc/ne Bcex yCrneLuHbIX NPOBEPOK ABa NOASA MOy4atoT HOBble 3HaYeHus. Ecam LeHa He
NOAXOAMNT, JaXe yAaneHne KpaeBbIX MPO6esoB He COXPAaHNTCA B KHUre. TecT
TestInvalidBookUnchanged cpaBHMBaeT eé C COCTOSAHVEM A0 BbI30Ba.

3To ManeHbKNI NpUMep BaXXHOro NMpaBuia: 0TKas He A0/KEeH OCTaB/ATb NMOYBbINOJHEHHOE
N3MEeHeHWe, ecIin JOroBOP onepaunmn obellaeT LeaocTHOCTb. Ans 6a3bl JaHHbIX MO3Xe noTpebyeTcs
TpaH3aKUWs; ceiyac AOCTaTOUHO NPaBUAbLHOIO Nopsigka NpMcBanBaHU B 04HOM GYHKLUN.

JloByLllKa UuKJ/ia: MeHAeM Konuto

Echv HanucaTb for _, book := range books, nepemeHHas book nonyyaet 3HaueHune
oyepeAHOro anemeHTa. [nsa cpesa cTpykTyp Book 310 KONMs cTpykTyphl. Beizos book . Publish ()
N3MEHUT eé, a NCXOAHBIN 3/1eMeHT Cpe3a OCTaHeTCs YePHOBMKOM.

[na nameHeHns aneMeHTOB HyXeH 06xoa no nHgekcam: for i := range books, 3atem
books[1i].Publish().3nemeHT cpesa agpecyem, NO3TOMY METOJ, MEHSIET HYXXHYH KHUTY.

B book_test.go npoBepstoTcs 0b6a BapuaHTa nogpas. CHavana TecT NOATBEPXAAET, UTO
N3MeHEeHMe KOMNK He 3aTPOHY/I0 OPUTMHAN, 3aTeM — YTO U3MEHEHMe 31eMeHTa cpe3a
COXPaHWNOCh. 3eCb He TpebyeTcs yraAbiBaTb MO BHELLUHEMY BUAY KOZA: MOXHO BOCMpoM3BecT oba
noBejeHus.

A ecnv none — map vav cpes?
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Konunu ykasaTtens ccbilaloTcs Ha OAHY KHUTY

Ykasatenb p Konnaq=p

Book
Published: Tenepsb true

AZpec KOMVpyeTcs;; NoJie MeHsIeTCs B 06LLEN KHUre
KOI'II/IpOBaHVIe 3Ha4eHusa ykasaTtena coxXxpaHaeT ajgpec o6|.|.|,e|7| KHUrn

Hawa Book nmoka cocTonT 13 NpocTbIX Nosei. Ecnm 4o6aBnTb Nose map Uan cpes, Konusa BHeLUHEN
CTPYKTYPbl MOXeT MPOA0/IKaTb 06paLLaThCs K 06LLMM BHYTPEHHUM JaHHbIM. I3MeHeHne 3nemeHTa
TaKoro KOHTeliHepa oT/InYaeTcs OT 3aMeHbl NOASA LeNNKOM.

KonnpoBaHume CTpyKTypbl C N0sIeM map CoXpaHsaeT A0CTyn K 06LLeMy C/I0Bapto: 3anucb 31eMeHTa
yepes KOMWIo BUAHA OPUrHay, 3aMeHa camoro noss — HeT. Hanpumep, ecin a n b — konum
CTPYKTYypbl c nonem Titles map[string]string, Tob.Titles["go"] = "HoBoe" mMeHsAeT 06N
cnoBapb. Ab.Titles = make(map[string]string) 3ameHsieT ToNbKO noe b. NpoBepsemas
AeMOHCTpaLms ecTb B KOMMNAEKTe NCXoAHNKOB: book/research/reproductions/map-value.

Bbl6op nonyyaTtens He CTOUT 060CHOBLIBATL JIO3YHIOM «yKa3aTenun Bceraa 6bictpee». CHavana
onpejenvTe CeMaHTUKY: AOIKHO I USMEHEHVEe COXPAHATLCS, eCTb N ObLLee COCTOsIHNE U
paspeLLeHo N KONMpoBaTb caM TUM. I3MepeHnsi TPON3BOANTENbHOCTU — OTAeNIbHas paboTa.

Uutaem tTun n MeToAabl MO CMMBOJ1aM

type BBOAUT 0bbsABNeHne Tuna. struct { ... } nepeuwncnset ero nons. B Book{ID:
"go-shop"} ¢urypHble ckobku co34at0T COCTaBHOE 3HaUeHMe, a BOeTouUMe CBA3bIBAeT UMSA MOAS C
ero 3HaueHveMm. BHyTpn 06BbsaBAeHNs struct nons 3anncaHbl MHaYe — MMS 1 TUN 6e3 ABoeTouus.

Touka B book.Title BbibmpaeT none; Touka B book.Publish() BeibrpaeT MeTos, KOTOPbIA 3aTeM
Bbl3blBaeTCA KPyrabIMuy ckobkamu. B (b Book) nepeg nmeHem meToga o6bsBAeH nonyyatens. B (b
*Book) 3B&3404Ka BXOAWT B TUM NnojyyaTens.

&book 6epéT agpec. B BbipaxeHun *pointer 3Bé3gouka obpalliaeTcs K 3Ha4eHMIo No ajpecy, a B
Tune *Book obo3HauaeT ykasaTenb Ha KHUTY. B %+v BHYyTpr coobLieHms TecTa natoc npocut fmt
nokasaTb MMeHa nonewn CTPyKTypbl: 3TO YacTb GopMaTa, He CIoXKeHNe.

CpaBHeHMe book != before B Hawem TecTe BO3MOXHO MOTOMY, YTO BCe NoAs TekyLlen Book
cpaBHUMbI. Ecin o6aBuThL Cpes nav map, CTpyKTypa y>ke He byseT CpaBHMBATLCSA TakUM
onepaTtopom. Henb3a 6e34yMHO NepeHOCUTb TeCT Nocsie n3MeHeHs GOpMbl AaHHbIX.

MpoBepka noHUMaHwUs. MpouunTalite OAHY CTPOKY CO3AaHWNS KHUTU 1 O4HY CTPOKY Bbl30Ba METOAA,
BC/yX Ha3blBasi PoJib KaXAOro B1UAA CKOBOK. 3aTeM 06BACHMTE, KAaKOW MMEHHO 06 bekT U3MEHUT
nonyyaTenb-ykasaTesb.
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PasMMHKa

Npepackaxkute. Ecnn copy := book, 3aTem copy.Title = "[pyras kHura", uaMeHUTCs In
book.Title ana Hawew TekyLle CTPYKTYpbI?

3anonHuTe. Kakoi 3Hak nony4vaeT agpec nepemMeHHon: & nnu *?

MNounHwuTe. Lmkn BbizBan Publish ans kaxpao nepemeHHon book, Ho anemeHThl books octanunce
uepHoOBMKaMK, Kako BapmaHT 06Xx04a Hy>XeH?

3agaHuve

O6sa3aTenbHoe. HanuwmnTe TecT And 6ecnaaTtHoOM KHUMK: HenycTele ID n Title, BantoTta KZT, LeHa
0. MeToa Publish pgomxeH BepHyTb true n yctaHosuTb Published. 3To cornacosaHo ¢
AONYCTUMbIM HYNéM U3 rNaBbl 5.

Ha cBonx aaHHbIX. Co3aaliTe aBe KHUMM B cpese. Onybankyite nx 06xo40M Nno MHAEeKCaM r
BbiBEANTE Ha3BaHWSA ONyb/NKOBaHHbIX. CAenanTe ogHY LieHY HeAoMnyCTUMOM 1 ybeanTecs, YTo
WMEHHO 3Ta KHUTa OCTaéTcs YepHOBNKOM.

Mo >xenaHwuto. [lo6aBbTe MmeTog Unpublish, koTopblii BO3BpaLLaeT KHUIY B YepHoBUK. Onpegenvte,
UTO OH AefnaeT Npy NOBTOPHOM BbI30BE, U 3anuLLINTe 3TO B TecTe. He cBA3bIBaTe CHATNE C BUTPUHDI
C yAaneHneM yxe KyrnjeHHbIX ¢paiaoB: 3TO pa3Hble peLleHns MarasmnHa.

OTBeThI

M3MeHeHVe CTPOKOBOro NoJst KONWK He 3aMeHsieT NnoJsie opurnHana. Agpec nonyyaetcsa vepes &. Ans
N3MeHEHUS CTPYKTYPbI B CPe3€ NCMONb3YyHTe MHAEKC N obpawanTeck K books [i].

TecT 6ecnnaTHOM KHUT JO/IXXEH MPOBEPATL W pe3ynbTaT MeToAa, U cocTosiHMe nons. OgHoro true
HEeL0CTaTOYHO: OLIMB6OYHan peanmsaLmsa Moraa 6bl COrnacnTbCs C onepaumein, HA4ero He U3MeHKB.

Mbl MOAYy4YNAn MOAeNb KHUTU U COEAVHUAN NPOBEPKY Ha3BaHWA C MPaBUAOM LieHbl. CneaytoLni
Lar — HayunTbCs BO3BPaLLATb 06ACHUMYH OLNOKY Npu paboTe ¢ dpainom. Cam meToa Publish
noka coXpaHuT pe3ynbTaTt bool; He Bce MHTepdecbl NpoekTa MeHSATCA O4HOBPEMEHHO.

shanrag.org - 0.21.0-sample 74



9. ®anin1 He OTKPbIJICA: OLUNGKU U
0cBO6OXAeHMe pecypcoB

Ha3BaHwue KHUM Noka XMBET B NCXOAHMKe. YTOObI MCMpaBnUTb oneYvaTky, MPUXOAMUTCA MEHSATb
nporpammy. CerogHs BblHeceM Ha3BaHMe B title. txt, a npeXHne npasrna NpoBepkn oCTaBuUM Ha
mecTe. Nocne yaa4yHoro YteHNs KapToyka NponaéT ToT xe metoa Publish, uto v B rnase 8.

KoHTponbHasa Touka: examples/@9-errors. Bam noHago6a1ca GyHKLNM, HECKONIBKO
BO3BpaLLaeMbIX 3HaYEHU, CTPYKTYpPbI U yKa3aTenun. HoBble BeLm — 3HayYeHne OWnoKu,
OT/IOXKEHHBIV BbI30B 1 HEGO/IbLLO AOrOBOP UTeHUS — pa3bepém 34ech, A0 CAMOCTOATENbHOI0
3a4aHus.

HabupaeTte camu: ckonmpyite nanky rnaebl 8, 3aMeHUTe main. go JIMCTUHIOM 3TOW rNaBbl, 406aBbTe
file.go, file_test.go, defer_test.go 13 KOHTPOABHOW TOUKM 1 OBbLIYHBIA TEKCTOBLIV darin
title.txt B UTF-8 6e3 BOM. OcTanbHblie Go-$alinbl 1 go.mod coxpaHuTe. PaclumpeHmne f0MKHO
6bITb . txt, a He . txt. txt. TepMnHan 3anyckaTe B 3TON Nanke: OTHOCUTE/IbHbIV NYTb K HA3BaHWUIO
OTCUUTLIBaETCA OoT Heé, BOM — Heobsa3aTenbHast MeTka KOAMPOBKM B Havane TekcToBoro darina.
[nsa onbiTa BbibepuTe B MEeHI0 KOAMPOBKM peAakTopa obblvHyto UTF-8 6e3 BOM: nnLHAS MeTKa He
ABMAETCA YaCTbIO Ha3BaHUSA.

O6pas: KJ1lo4Y 1 3anucka y ABepu

MpeacTaBbTe YATaNbHbIN 3a0. Bbl NOAYYMAN KAOY OT WKapumKa, AOCTaNAN HYXHbIA ANCT U YLUAW.
JlncT yxe y Bac, HO KJIHOU BCE eLLlé Hajo BepHYTb. Tenepb Apyrov ciydait: LkadUmk oTKpbIICcS, a
HY>XHOrO INCTa HeT. Bo3BpalyaTh KAOY HY>KHO U Torja. A ecnuv kiod Boo6LLe He Bblgany,
BO3BpaLlaTb Heyero.

Ansa oTKpbITOro dpana ectb Noxoxas 06593aHHOCTb: 0CBOBOAUTL pecypc nocse paboTbl. [poBepka
OLNBKM OTBEYaeT Ha BOMPOC «MOAYUUIN N Mbl KNOY?». defer no3BonsieT cpasy ocTaBUTb 3aMnnCKy:
«nepes BbIXOAOM BEPHYTb». TOrga paHHU BbIXOA 13-3a NJI0X0ro Ha3BaHWSA He 3abyAeT 0 3aKpbITUN
darina.

3anucka — ornopa, a He YCTPOMCTBO onepaLnoHHONM cucTeMbl. OTKPLITBIA alin He aBaseTcs
6yMaxKHbIM KAtOUOM. U 3aKkpbITVe palifia He 03HayaeT aBTOMaTUYECKOro COXPaHeHms IobbiX
JAHHBIX Ha $U3NUECcKNA HocnTeNb. Celiuac Mbl UNTaeM; HAAEXHYHO 3anncb pasbepém oTAENLHO.

Ao ¢anna: pyHKLUMA KaK 3HayeHue, onbka n defer

HoBble MexaHM3Mbl CHavana nposepum 6e3 dannoBoi cncteMbl. KoMaHAbl BbINOAHAKTCA U3 KOPHS
09-exrrors; KaXAblA KaTanor labs cogepXuUT caMoCTOATENbHbI NakeT main.

Nepepatb PyHKLUNIO — HE 3HAUNT BbI3BaThb €€

B operation := twice ums pyHKUMKM cTOUT 6e3 (): coxpaHseTca dyHkums. B operation(3)
CKObKM 3anyckatoT eé. Tun func (int) int o3HauvaeT PyHKUMIO C OAHMM NapaMeTpoM int v ogHUM
pe3ynbTaToM int; MMa NapameTpa B 3TOM Tune HeobasaTenbHO. MapameTp operation GyHKUMMK
apply npuHMMaeT Takoe 3HaYeHe N BbI3blBaeT ero nosjHee. 3To 0CHOBA 06PAaTHOro BbI30Ba,
KOTOpbIi NoHagobutca HTTP-06paboTuuky.
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package main
import "fmt"

func twice(value int) int {
return value * 2

}

func apply(value int, operation func(int) int) int {
return operation(value)

}

func main() {

operation := twice

fmt.Println(operation(3), apply(4, operation))

increment := 1

next := func(value int) int { return value + increment }

fmt.Println(next(3))
increment = 5
fmt.Println(next(3))

go run ./labs/@1-functions

o B~ O

func(value int) int { ... } co3aaét ¢pyHKUMIO 6e3 nmeHn. OHa ncnonbsyeT increment mns

BHEMHeFO6ﬂ0MI3TO3aMbKaHMe.nOCﬂerMCBaMBaHMﬂinCIement = SCHGAmeﬁAMBbBOBBMAMT

5. 3amMbIKaHWe coxpaHseT AOCTyN K MepeMeHHOM, a He HaBcerja 3anomMuHaeT eé npexHee Yncno.
N3meHunTe: Nepey co3gaHnem GyHKLMN coxpaHuTe saved := increment v Ucnonb3yinTe B Tene
saved. Bropoli BbI30B Tenepb ToXe BEPHET 4, MOCKObKY saved Mbl He MeHSAIN.

OwmnbKa — 3HaYeHue Cc NnoBeaeHUuem

error — roToBbIli MHTepdelic A3bika ¢ MeTogoM Exrror () string. NMHTepderlic 3aaéT goctynHoe
noBejeHMe, a KOHKPETHbIV TUMN NpejocTaBaseT peanm3auuto. YTobbl HauaTb NOb30BaTLCA 3TUM
AOroBOPOM, He TpebyeTcs yxke yMeTb CTPOUTb 60NbLUYI0 apXUTEKTYpY NHTepdelicos. B onbiTe HaLw
MasieHbKUIA TUM SIBHO MOKa3blBaeT, 0TKyAa 6epétca MeToa.

package main

import (
"errors"
n fmt n

type titleError struct{ reason string }

func (problem titleError) Error() string {
return problem.reason
}
func main() {
var absent error
fmt.Println(absent == nil)
var problem error = titleError{reason: "empty title"}
fmt.Println(problem.Error())
cause := errors.New("missing file")
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wrapped := fmt.Errorf("read title: %w", cause)
fmt.Println(wrapped)

fmt.Println(errors.Is(wrapped, cause))
fmt.Println(errors.Is(wrapped, errors.New("missing file")))

go run ./labs/@3-errors

true

empty title

read title: missing file
true

false

titleError — cTpyKkTypa 13 rnasbl 8, Exror — eé meTtoa. 103TOMY 3HaueHmne CTPYKTYpPbl MOXHO
NPUCBONTb MepPeMeHHOV TUMNa error; oTAeNbHOro cosa implements B Go HeT. Yepes nHTepderiic
BbI3bIBAOLLNI KOA MCMONb3YeT 0beLLaHHbIli MeToj, He YnTasd BHyTPeHHee rnone reason. Y Hynesom
nepeMeHHON NHTepdeiica absent HeT KOHKPETHOro 3HaYeHKs, MO3TOMY OHa paBHa nil. HroaHc
nHTepderica, BHYTPM KOTOPOro IEXNT nil-ykasaTtenb, pa3bepém oTaensHO B rnase 18; He
rnogMeHsnTe UM 06bIUHbIV return nil.

fmt.Exrrorf c %w foBaBNseT KOHTEKCT 1 COXPAHSAET MPUYMNHY. eTT0Ts . Is NpoBepseT LLenoyky
NPUYNH, @ He coBrnajeHue TekcTa. [lBa oTaenbHbIX Bbi3oBa errors.New("missing file")
C03A4at0T pasHble OLIMGKKM, MO3TOMY NOCNeHASA NpoBepka AaéT false. MpoBepka: 3aMeHUTe %W Ha
%V; COOBLLEHME BbITAANT NMOXOXE, HO CBA3b C MPUYNHOM UcYe3aeT 1 NepBasi NpoBepKa errors.Is
CTAHOBUTCS NIOXKHOW. BepHUTE %W.

YTo nMeHHO oTKNaabiBaeT defer

defer pernctpupyeT BbI30B A0 BbIX0AA 13 TekyLuen GyHKLUN. ApryMeHTbl 06bIYHOrO BbI30OBa
BbIYNCNSAOTCA CPa3y; CaMO AeCTBME BbINONHAETCA No3jHee. HeckoNbKOo AeNCTBUM NCMONHAOTCA B
06paTHOM nopsigke perncrpaumm. OTN0XeHHOe 3aMblKaHVe MOXEeT NPOYMNTaTb MepPeMEHHYH0 yxe
nocne eé N3MeHeHus.

package main
import "fmt"

func observe() {
value := 1
defer fmt.Println("argument", value)
defer func() { fmt.Println("closure", value) }()
value = 2
fmt.Println("body", value)

}

func result() (value int) {
defer func() { value = value + 1 }()
return 10

}
func main() {
observe()
fmt.Println("result", result())

go run ./labs/02-defer
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body 2

closure 2
argument 1
result 11

B observe cHauana neyartaetcs Tef10. 3aTeM 3aMblKaHVe UNTAaeT HOBOE 3HaueHve 2; nocnegHuii
BbI30B MeyaTtaeTt apryMmeHT 1, COXpaHEHHbI Npu perncrpaummn. 3akpbiBaroLve () nocie tena
aHOHNUMHOW GYHKLMN 0603HaYatOT BbI3OB, KOTOPbLIM OTKAaAblIBaeTCs; 6€3 HUX 3TO 6bINo 6bl NNLLB
3HaueHne GyHKUUN.

Bresult() (value int) pe3synbTat MMeeT MA N BeET cebs Kak nepemMeHHas GyHKUMN. return
10 cHavana npucamBaeT eli 10, 3aTem defer yBennumsaet eé Ao 11, 1 TONBKO NOC/E 3TOrO
BbI3bIBalOLLNY noay4vaeT 11. 3TO MexaHM3M, KOTOPbI/ MO3BOJIUT COXPaHUTb OLLINOKY 3aKpbITKA

pecypca.
Mepea npopo/mKeHMEM: rnepectaBbTe ABa defer 1 cHavana 3anmMWnTe 0XNAAeMbIN NOPSALOK
CcTpok. O6BACHUTE, NoYeMy 3HaUeHne 06bIYHOIo apryMmeHTa Bcé paBHo ocTaétcs 1. Ecim 3To noka He
noslyyaeTcsi, NOBTOPUTE OMbIT; AJVIHHbBIV IUCTUHT YTeHUS ¢aina He 3aMeHNT NMOHMMAHMWA NopsiAKa
JAEeNCTBUIA.

CHavana pesynbTaT

B roTtoBoli nanke ecTb npexHue Book, pacyéT cknakm, nposepka Ha3BaHUs 1 nx TecTbl. lobaBuacs
darin title. txt:

GO: OT MepBOW CTPOKWU O WHTEpPHeT-MarasunHa

ABanpo6enaBrmqaneCTpOKm3AerHamepeHHbm.ﬂocne3anyCKago run . nonyynmz

GO: OT MepBOi CTPOKU AO WHTEPHET-MarasuvHa
Ony6nnkoBaHa: true

daiin HyXeH ToNbKO ANs Ha3BaHWsA. LleHy 1 BanoTy ocTaBasieM B MporpamMMme, UTobbl He n3ydaTb
OAHOBPEMEHHO CO6CTBEHHbIV popMaT KaTasora. 3T0 NPOMEXYTOUHBbIN LUar, a HE FOTOBOe
XpaHWUINLLLe MarasuvHa.

BoT HOBbIY main. go:

package main

import (
"errors"
n fmt n

oS

func main() {

if err := run(); err !'= nil {
fmt.Fprintln(os.Stderr, err)
os.Exit (1)

func run() error {
title, err := loadTitle("title.txt")
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if err !'= nil {
return err

}
book := Book{ID: "go-shop", Title: title, PriceMinor: 249900, Currency: "KZT"}
if !book.Publish() {

return errors.New("KapToyka KHWUTW He Mpouwna nposBepky")

}

fmt.Println(book.Title)
fmt.Println("Ony6bnukosaHa:", book.Published)
return nil

CHayvana run noay4aeT Ha3BaHMe, 3aTeM CO34AET KAPTOUKY U NPOBEPSIET €€ NPEXHUM METOZLOM.
MeyaTb MPOUCXOAUT MOC/IE yCreLHOoW NpoBepki. OwnbKa He NpeBpaLLaeTcs B MyCTyH
ony6/NKOBAHHYH KHUTY.

YTo nsmeHunocb No cpaBHeHuto ¢ bool

PaHbLUe BTOpol pe3ynbTat rosopun true nnam false. Tenepb xouetcs pas3nnyaTe NPUUNHbLL: parina
HeT, NPoYNTaTb ero He yAanocb, Ha3BaHWe HeAonyCTUMO. s 3Toro GyHKLMA BO3BpaLLaeT erTror.

error — npegonpegenéHHblli nHTepderic Go. MNoka JOCTaTOYHO ero ManeHbKOro 4orosopa:
3HayeHue oLN6KM YyMeeT NpesocTaBnATb onncaHmne yepes Mmetod Exror () string. MHTepdelic
ONUCbIBaeT JOCTYNHoOe nosegeHune. Kakne KOHKpeTHbIe TUMbl MOTYT ero BbIMONHATL U KaK yCTPOeHbI
Habopbl MeToA0B, MOAPO6HO pa3bepém B rnase 18. 3gecb HaM HYXHbI iBa COCTOAHMA: N1l o3HavaeT
OTCYyTCTBME OLUNGKW, HEHy1leBOE 3HaYeHne — OLLMOKY.

errors.New("onucaHue") co3aéT owmnbKy ¢ coobLueHmnem. return nil B run o3HavaeT
ycrneLluHoe 3aBepLueHune. 3To pe3ynbTaT GYHKLMK, a He KOMaHAa neyatu. B yHkummn ¢
pesynbTatamn (string, error) ycnewHblli BO3BpaT BbIrNAAUT kak return title, nil, a
HeyAauyHbIl — KaK return "", err.

He senaiTe BbIBOZ O Heyjaue TOIbKO MO NyCTOW CTpoke. MNpoBepATb HYXXKHO BO3BPAaLLEHHYIO
ownbKy. B Hawmx GpyHKLMSAX Mpy ownbKe pe3ynbTaT crneLmanbHO OYMLLaeTCs, HO Tako 4OroBop He
pacnpocTpaHsaeTcs aBToMaTU4eckn Ha Bce GYHKLUMN CTaHAAPTHOM 61ubanoTekn.

FAe NpyHATL pewueHve 06 onbke

main BbI3bIBAET TUN 1 peLUaeT, Kak 3aBepLnTb NporpaMmy. 3anmce if err := run(); err !=
nil copaep>XuWT ABa Llara: CHayana BbI3OB 1 06bSABNAEHME eXT, 3aTeM YC/I0BMe Noc/ie TOUKN C
3ansaTon. 34ecb ; HanmcaHa ABHO: OHa OTAesIsieT MOAroTOBMTE/IbHOE AeNCTBYe OT MpoBepku. Nms
err JOCTYnHO BHyTpw 3Toro if.

fmt.Fprintln(os.Stderr, err) BbIBOAUT COOOLUEHME B CTaHAAPTHbIN NOTOK OWNG0K. OBbIYHbIN
pes3ynbTaTt NporpaMmmbl UAET B APYror NOTOK — CTaHAAPTHLIN BbIBOA. 3TO NO3BOAISAET MHCTPYMEHTaM
pasnnyaTtbh JaHHble U ANarHOCTUYeCcK e COObLLEeHNS.

0s.Exit(1) 3aBepLuaeT npouecc C HeHyNeBbIM KOAOM: 3aMnyCK 3aKOHYMACA Heyaadel. [Mpu
yCrneLlHOM BO3BpaTe 13 main Koj 3aBepLueHuns byaeT HyneBbiM. Cam no cebe return ns obbIYHOMN
dYHKLMM He YCTaHaB/IMBAaET OLLIMBOUHbIN KOg npoLiecca.

BaxxHas rpaHumua: os . Exit He BbIMOHSAET OT/IOXEHHbIE BbI30BbI. [103TOMY paboTa ¢ dpalinom
HaxoAMTCs rny6e, BHYTPU GYHKLMN YTEHWS, 1 3aKaHUMBaeTCs 40 BO3BpaLLeHNs owmnbkm B main. K
MOMeHTY 0s . Exit Hawa ¢yHKUMS yxe nonblTanacb 3akpbiTe OTKPLITHIN pecypc.
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Tpy npoxoAa BMeCTO O4HOIro 60J/1bLLIOro NPbDKKA

CHauvana npocieguTe TONbLKO TUN: BbI3OB, MPOBEPKa eXT, paHHUI return, ycnewHsli return nil.
3aTem pas3bepuTe ManeHbKMe TeCTbl HUXeE: Y HUX HeT $ainnoB 1 nHtepderica uteHns. Tonbko nocne
3Toro nepexogute Kk file.go, rae 3T MexaHM3Mbl paboTaloT BMecCTe.

®ann defer_test.go U3 KOHTPONBHOW TOUKM:

package main

import (
"errors"
"testing"

func TestDeferOrder(t *testing.T) {

order := 0

f := func() {
defer func() { order = order*1@ + 1 }()
defer func() { order = order*1@ + 2 }()

}

f()

if order !'= 21 {
t.Fatalf("nonyunnm %d, xotenu 21", order)

func TestDeferArgumentAndClosure(t *testing.T) {

argument := 0

closure := @

f := func() {
n:=1

defer func(value int) { argument = value }(n)
defer func() { closure = n }()
n=2
}
f()
if argument != 1 || closure != 2 {
t.Fatalf("nonyunnm %d n %d, xotenm 1 »n 2", argument, closure)

func TestDeferNamedResult(t *testing.T) {
closeErr := errors.New("3aKkpbiTve He ypanocb")
f := func() (err error) {
defer func() { err = closeErr }()
return nil

}
if lerrors.Is(f(), closeErr) {
t.Fatal("oTnoxeHHoe pAencTBMe He M3MeHWNo pe3ynbTaTt")

3anyctnte go test -run TestDefer -v ..®nar -run BblbUpaeT TeCTbl MO UMEHU, -V
nokasblBaeT UX MMeHa 1 pe3ynbTaT. CHavana npejckaxmnTe 3HauYeHus, He MeHsAs Kog. MNepBblii TecT
nosy4aet 21: nocnejHee 3aperncTpUpoBaHHOE AeliCTBME BbINOJHAETCA nepBbiM. Bo BTOpom
06bIYHbI apryMeHT 3anomMuHaeT 1, a 3aMblkaHve no3gHee unTaeT 2. B Tpetbem return nil
CHa4yana 3anvcbiBaeT Nil B MMEHOBAHHbIN pe3ynbTaT exr, 3aTeM OT/IOXKEHHOe eiCTBMEe 3amMeHseT
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€ero oLUNBKOW.

Banucb T := func() { ... } coxpaHsaeT dbyHKUMIO B NepeMeHHyto, a T() Bbi3biBaeT e€. PyHKUNS
MOXeT 6bITb 3HaUeHVeM, Kak YMC/I0 UK CTPOKA, HO BbIMOJIHSAETCA TOIbKO Npu Bbi3oBe. B 3anuncn
func() (err error)y Heé HeT BXOAHbLIX MapaMeTpPOB 1 OANH VMEHOBaHHbIM pesynbTat. Ecam atoT
pa3bop MokKa He NMoJsly4YaeTcs, OCTAaHOBUTECH 34eCh: ANSA CIeAyHOLLEero Lwara Hy>XHO 06 bACHUTL BCe
TPY HabNOAEHNS, @ He BblyunTb AIMHHbINA Galin Hanu3yCTb.

OTKprBBEM N COXpaHAEeM NPUNYUYNHY OTKa3a

Bcsi paboTa c ¢panom Haxogutes B file. go:

package main

import (
"errors"
n fmt n

10

0os

const maxTitleFileBytes = 1024

var ErrTitleToolLarge = errors.New("dain HaszBaHuMa cavwkom 6Gonbwon")
var ErrInvalidTitle = errors.New('"Ha3BaHve KHWUTM HegonycTumo")

func loadTitle(path string) (string, error) {
file, err := os.Open(path)

if err != nil {
return "", fmt.Erroxrf("oTKpbiTb Ha3BaHue %q: %w", path, err)
}
title, err := readTitleAndClose(file)
if err != nil {
return "", fmt.Erroxrf("nmpountaTb HasBaHue %q: %w", path, err)
}

return title, nil

// readTitleAndClose npuHumMaeT Ha cebs 06A3aHHOCTb 3aKpbiTb reader.
func readTitleAndClose(reader io.ReadCloser) (title string, err error) ({
defer func() {

closeErr := reader.Close()
if closeErr != nil {
title = ""
err = errors.Join(err, closeErr)
}
HO)
data, err := io.ReadAll(io.LimitReader(reader, maxTitleFileBytes+1))
if err != nil {
return "", err
}
if len(data) > maxTitleFileBytes {
return "", ErrTitleToolLarge
}
title, ok := normalizeTitle(string(data))
if lok {
return "", ErrInvalidTitle
}
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return title, nil

MepebIi WwWar — os .Open(path). OH oTKpbIBaeT cywlecTByOLWNY daiin Ana YTeHWs 1 BO3BpaLLaeT
yKkasaTesb Ha 0s . File u owmbky. Ecnim owimbka ectb, Mbl Cpa3y Bo3BpaLllaemcs. TonAbko nocne
yCrneLwHoro oTkpbITUS nepegaém ¢ainn B readTitleAndClose.

fmt.Exrrorf co3paét owmnbky no dpopmaty. B "oTKpeITb Ha3BaHme %q: %w" cneumdukatop %q
f[06aBAseT NyTh B KaBblYKaX, a %W COXpaHAET NCXOAHYHO OLLMOKY BHYTpW HOBOW. Tak Mbl gobaBnsiem
KOHTEKCT, He Tepsis MPUYMHY. %V ToXe MOr 6bl HanevaTaTb TEKCT MPUYMHBI, HO He co3Aan bbl Takyto
CBA3b.

[na nporpaMmmbl nonesHa nposepka errors.Is(err, fs.ErrNotExist): npucyTcTByeT nuv cpeamn
NPUYNH owbKa OTCyTCTBUA ¢palina? He cpaBHMBalTe exx . EXT0T () C aHrAMIACKON Pppazoi
OnepaLmMoHHON cncTeMbl. TEKCT MOXET 3aBMCeTb OT NNaTopMbl 1 JO6ABIEHHOIO KOHTEKCTA.

Haww ErrTitleToolLarge mn ErrInvalidTitle co3aaHbl 0ANH pa3 Kak nepemMeHHble nakeTa. OHu
CyXaT y3HaBaeMbIMU MPUYMHAMK O0TKa3a. HoBbIN BbI30B exT0rs . New € Tem e TeKCTOM co34acT
APYryto OLINGKY; coBNajeHne CoobLLEeHNs He JenaeT e€ TeM Xe 3HaveHneM. B Tectax ncnonbsyem
NMEHHO 06bsB/IeHHbIe NepeMeHHbIe.

MyTb celivac 3agaH aBTopoM nporpammel: title. txt B TekyLlel nanke 3anycka. 370 He
06paboTUMK aApecoB CKaunMBaHUSA U3 MHTepHeTa. MNpexze YeM NprHMMaTb NyTb OT NOAb30BaTeNs,
noTpebyeTcs oTAeNbHbIV AOFOBOP O AOCTYMHbIX $paaax U rpaHMLLAX KaTanoros.

Mouemy uTeHmMe BblAe/IeHO B OTAE/IbHY GYHKLMIO

readTitleAndClose nony4yaeT io.ReadCloser. 3To nHTepdec n3 ctaHfapTHOM 6UbAMOTEKN:
nepeAaHHOe 3HauYeHVe JO/KHO NpesocTaBnATb MeToabl YTeHns Read v 3akpbiTns Close.
Hactoawmii ¢aiin ato ymeeT. B TecTe Mbl NepejainM ManeHbKNN 06BEKT C TEMU XXe MeToAaMn 1
CMOXeM creLmanbHO Bbi3BaTb OTKa3.

NHTepdeiic yaoBneTBopsieTcs HESBHO: Y *0s . File yXe ecTb Hy>XXHble MeTOZAbl, OTAE/bHOr0 C/10Ba

implements B Go HeT. B curHatype Read (p []byte) (int, error) BbI3biBaroLWMIA NepesaéT cpes

4115 3aMNO/IHEHWNS; MeTO/ 3annCbiBaeT B Hero 6aTbl 1 BO3BPALLAeT UX YMCI0 1 OWKn6KY. IMeHHOo
io.ReadAll noBTopsieT UTeHWe N cObMpaeT pesynbTarT.

PYHKLMS OXNAAET feCTBUTENbHBIA OTKPbITLIN pecypc. MNepejaBaTh B Heé nil Henb3a: BbI3BaTb Y
oTcyTcTBYIOLero pecypca Read nam Close He nonayyumTcs.

OTo nepBoe npakTnyeckoe 3HaKOMCTBO € MHTepdericoM Yepes roToBbIli 40roBop. Mbl He CTPOUM
nepapxuo abcTpakuuin. PasgeneHve Hy>XXHO AN KOHKPETHOM NPOBEPKN: YAACTCA N COXPaHUTb
OfHOBPEMEHHO OLLMOKY YUTEHUS N OLLNGKY 3aKpbITUA? HaféXHO Bbi3BaTb Takon Cayyai Ha
HacTosiLeM ancke Bo Bcex Tpéx OC Heya06HO.

HassaHwue ¢dyHKLUNM 1 KOMMEHTapuii 3a4atoT BNajeHre pecypcoMm: nocse rnepegaydn obbekra
3aKpbITVEe CTaHOBUTCHA 0653aHHOCTLI0 TeadTitleAndClose. NMosTomy loadTitle He BbI3bIBaeT
BTOpoli Close. Ecnv nepegasatb O4MH 06BEKT HECKONIbKMM QYHKLMAM 6e3 Takoro JOoroBopa, /ierko
NoayyYunTb ABOMHOE 3aKpbITME UK 3abbIThIN pecypc.
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3anuncka defer: uTo n Korga BbinonHAETCA

B3anucn (title string, err error) pesynbTatam faHbl MMeHa. [py Bxoge B GyHKLMIO 3TO
nepemMeHHbIe C HyNeBbIMU 3HaYEHUSMW: NMYCTOl CTPOKOM 1 Nil. IMeHOBaHHbIe pe3ynbTaTbl HyXHbI
3/leCb, UTODObI OTNOXEHHOE AeliCTBME MOT/I0 U3MEHUTbL BO3BPALLAeMyto OLINGKY, eCv 3aKpbiTue He
yAanock.

defer func() { ... }() coctout n3 tpéx yacteri. func() { ... } co3gaét ¢yHkyuio 6e3
nMeHun. MocnegHme () o603Ha4YatoT eé BbI3OB. defer oTKNaAblBaeT 3TOT BbI30OB [0 BbIX04a U3
oKpyXatoLen yHKLUMN. Mbl cpa3y pernctpmpyem AeicTene, HO BbIMOJIHAEM ero nosxe.

BHyTpeHHsa dyHKUMA obpallaeTca Kk reader, title n err us okpyxarouien GyHKLMN. ITO
3aMblkaHme: PyHKLMS COXpaHSAeT JOCTYN K HYXXHbIM MepeMeHHbIM CBOero okpyxeHus. B Hawem
nprvMepe BaXHO, YTO OHa U3MeHSeT MMeHHO NMMEHOBaHHbIe pe3y/bTaTbl, @ He C/lyYaiiHble HOBble
nepemMeHHble.

Mpn return title, nil Go cHauvana npucBavBaeT BO3BpaLLaeMble 3HaYEHUS pe3ybTaTam,
NoTOM BbINosiHAeT defer, 3aTemM OTAAET pe3ynbTaT Bbi3blBatoLLeMy KoAy. [103TOMY OT/IOXKEHHbIN

BbI30B eLLé ycrneBaeT 3aMeHUTb Nil owmnbkon 3akpeiTa. data, err := ... He CO34aéT HOBYLO
erx B 3TOM e 6/10Ke: HOBbIM siBnsieTcs data, a UMeHOBaHHbIV pe3ynbTaT err nosyyaer
npuceamBaHue. AHanorndHo B title, ok := ... HoBoe mma — ok, a title octaérca

pe3ynbTatoM GyHKUUK. [N KOPOTKOro 06 bABNEHNSA JOCTAaTOYHO XOTsl 66l OAHONO HOBOIO VIMEHU B
TOM Xe 610Kke. Bo BNoXxxeHHOM 6/10ke HOBOe 06bsBAEHME MO0 6bl CKPbITh BHELLHee NMSA —
MO3TOMY 3/eCb BaXXHO YMTaTb rpaHuLibl CKOBOK.

Be3ge ocTtaBneHbl ABHbIE 3HaYeHNSA Noc/e return: yuTaTesnro ierye BnaeTb OCHOBHOW nyTb.

Ecnn Close BepHyn ownbky, ouniaem title v Bei3biBaem errors. Join(exrr, closeErr).3Ta
bYHKUMA 06BbefMHAET HEHYeBbIe OLLMOKN, COXPaHASA BO3SMOXHOCTbL MPOBEPUTL KaXAyto yepes
errors.Is. Ecin uteHue yXke 0TKa3aso, ero npnyrHa octaérca. Ecnv uteHve npoLuio, HO 3aKpbiTue
0TKa3ano, Hapy>y BCE paBHO YNAET oLmnbKa. ITO CTPOruin AOroBop Haller GyHKLMK: ycnex
03Ha4aeT 1 ycrneLHoe YTeHue, 1 yCreLlHoe 3akpbiTue.

Y defer ectb ewwé agBa NnpaBuaa. HeckoNbKO OTNOXEHHbIX BbI30BOB BbIMONHSAOTCA B 06paTHOM
nopsigke perncTpaumn. A 3HaueHs apryMmeHToB 06blYHOMO OT/IOXKEHHOMO BbI30Ba BbIYMCAAIOTCA
cpasy, npu BcTpeye defer. 3aMblkaHve MOXeT 06paLLaTbCA K MepeMeHHbIM Mo3xe — 3TW ABa
C/lyyas He CTOUT CMeLMBaTh. [lBe KOPOTKME MPOBEPKM XAYT BaC B 3aAaHNN.

He perncrpupyiite 3akpbiTvie BHYTPU AAVHHOMO LIMK/A, €C/IN pacCuMTbiBaeTe 0CBOGOANTD KaX bl
darin B KoHUe ntepaumn: defer xa€et 3asepueHns dyHkUMK. Hawa HebonbLuasa GyHKLNSA
06paboTkn ogHoOro ¢aina Kak pas 3agaéT y4006HyH rpaHuLy.

OrpaHI/I‘-II/IBaEM TO, YUTO UNTaEM

Ha3BaHwue He J0/KHO 3aCTaBAATE NPOrpamMMy 3arpyXaTb OrPOMHbIA Galin Lennkom.
io.LimitReader(reader, maxTitleFileBytes+1) orpaHn4mBaeT NOTOK YTeHWs, @ 10.ReadAll
cobupaeT npounTaHHble baliThl B [ ]byte — cpes 6aiiToB. OrpaHMyeHne OTHOCUTCS K Yncy 6aliToB,
MoNly4YeHHbIX 3TUM YTeHVIeM; OHO He NMpoBepsieT 3apaHee pa3mep dalina 1 He 3aKpbIBaeT ero.

3auem +1? Mpw nuMnTe poBHO 1024 Mbl He oTIMYMAN bbl darin gnvHol 1024 6ainTa oT Havana
6onee ganHHoro daina. Paspewwns npountate 1025, nonyyaem BO3SMOXHOCTb O6HaPYXUTb
npesblleHre. [ToAHOCTBIO YMTaTb OCTaBLUMecs Merabalitbl He TpebyeTcs.
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len(data) cunTaet 6anThl. string(data) npeobpasyeT 1X B CTPOKY, NOC/Ie Yero npexHss
normalizeTitle nposepsieT UTF-8, ybupaeT kpaeBble Npobesbl U NpoBepseT Ha3BaHme. IuMnT
¢daiina 1024 6arita 1 AMMUT Ha3BaHWSA 80 pyH OTBeYalOT Ha pa3Hble BOMPOChI. [epBbIli
orpaHuyvBaeT 06BEM BBOJa, BTOPOWM — NpaBuio KaTanora. Hanpumep, 6onbLuoin ¢aiin ns ogHmnX
npo6enos A0/HKEH NOAYUNTb 0TKa3 eLé 40 HopManu3sauunm.

Jaxe ecnv npu olwnmbKe YTEHUS YAAN0Ch NOAYUNTb YaCTb AaHHbIX, Mbl €€ He NCMONb3yeM:
nporpaMma He AoJ/kHa nNy6ankoBaTb 06pe3aHHOe Ha3BaHMe, OBbbIYHOE AOCTMXXEHME KOHLA MOTOKA
camMo no cebe He ABAsAETCA oWwMbKol io.ReadAll.

UuTaemM HOBble 3HAaKM B TeCcTax

[1byte("Go") npeobpasyeT CTPOKY B cpe3 6anToB. 00600 — Lienoe YNC/I0 B BOCbMEPUYUHON
3anucu: npedunkc 0o 3ajaéT oCHOBaHMe. 34ecb OHO nepeaaétca B os . WriteFile kak npaBa
C03/1aBaeMoro TeCToBoro ¢ainna; nHTepnpeTaumsa npas 3asucnUT oT OC. 3To He HacTpolika Npas

6yayLLero cepeepa.

t.TempDir () co3paéT BpeMeHHYo nanky, KOTopyto TecToBas cpefa 3ateM ybepéT. filepath. Join
coeguHsaeT Yactv NyTy no npasunam OC. t.Run 3anyckaeT IMeHOBAaHHBIV MOATECT; BTOPbIM
aprymMeHTOM Mbl NepeAaém GyHKLMI0 6e3 MMeHW, NpUH1UMarLLyto *testing. T.

[Istruct { ... } — cpe33HayeHWi CTPYKTYPbI, 415 KOTOPOI Mbl He 06 BABUAN OTAENBbHOIO
nMeHu Tina. MNons 3a4atoT BXOA 1 OXUAaeMblii pesynbTat. B kax ol ctpoke Tabnnubl 3Ha4eHNs
NAyT B nopsake none. Oxff — uncno B wWecTHagUaTepUYHON 3anNnUcK; 6aT C TaKUM 3HaYeHVEeM
No3BO/SeT NPOBEPUTb HefonyCTUMbIN UTF-8.

B tectoBom trackedReader none reader nmeet Tmn io.Reader: oHo ymeeT untaTtb. Metog
Read(p [lbyte) (int, error) nepeaaéT emy paboTy.Yuncno B pesynbraTe — KOINYECTBO
npouynTaHHbIX 6anToB. MeTog Close yBennumBaeT CHETUNK 1 BO3BPALLAET 3aaHHYI0 TeCTOM
ownbky. Tak TecT HabaogaeT 3akpbiThe 6e3 JoraZok Mo coobLleHnto nporpamMmmel. struct{}y
failingReader — cTpykTypa 6€3 nonei: 06BEKTY He HYXXHbI AaHHbIe, YTOObI BCAKMIA pa3 BEPHYTb
OZHY NPOBEPOYUHYIO OLLMOKY.

Nonyunnun kno4y — BepHéEM npu s1lo60M Bbixoae

OTkpblnn dainn R MpouunTtann _ defer: Close
Monyunnun pecypc | Ycnex vwnm ownbka : BepHynu pecypc

Bo3BpaT pesynbTata
Bce NpuUnHbI BUAHBI

Owmnbka YTeHNs He OTMeHsAeT 0693aHHOCTb 3aKpbITb paiin

Onopa: OTKPbITIA pecypc 3aKpbiBAaeTCs Nepes BO3BPATOM Mpu ycrexe 1 oTkase
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NMpoBepsiem ob6ewwaHna PyHKLNN

3anyctute go test ./....TecTbl NpoBepPAIOT HacTosILLee UTeHWe daina, CoXxpaHeHne NMpUUnHbI
oTCcyTCTBUA dpaina, NycToe HasBaHMe, HegonycTuMbIA UTF-8, HECKOIBKO CTPOK, TOUHYH rpaHunLLy
pasMepa 1 npesBbIlLleHMe Ha OANH 6aliT. OTAeIbHO NPOBEPAIOTCA 0TKa3 3aKPbITUSA 1 COBMECTHBbIN
0TKa3 UTeHus C 3aKpbiTeM. Bo Bcex npoBepkax pecypca oxXmjgaeTca poBHO 0AuH Bbi3oB Close.

MonHbIli Habop HaxoauTcsa B Tile_test.go. HauHnte c TestMissingTitleKeepsCause: ob6épTka
pobasnsieT onmcaHne, Ho errors. I's Npojo/xkaeT y3HaBaTb OTCyTcTBMeE dalina. 3aTeM pasbepute
TestReadAndCloseErrorsBothSurvive: ogHa ownbKa He JOMKHA CKPbIBaTb APYryto.

3apaHnAa 1 onopHas KapTa

O6s3aTenbHoe. [lo6aBbTe TECT: B daline HeAonycTMoe NycToe Ha3BaHMe, a Close Toxe
BO3BpaLLaeT ownbKy. Oxmgaem nycToi pesynbTtaT, 06e NpUYMHbI Yepes errors.1s n poBHO O4HO
3akpbiTne. CHavana sanuwmnTe 3TN YeTblpe YCI0BUSA CIOBaMM.

MNopackaska. Bosbmute trackedReader co strings.NewReader("") n3agaHHbIiM closeErr. He
Co3jaBaiiTe HOBYIO errors . New Npm CpaBHEHUN: COXPaHUTE O4HO 3HaYeHVe OLWNGKN B
nepemMeHHOM.

Pas6op. MNocne BbI3oBa npoBepbTe got == "", errors.Is(err, ErrInvalidTitle),
errors.Is(err, closeErr) nreader.closes == 1.Echu npoBepka NnepBoOi NPUYNHBI He
NPOXOANT, MOCMOTPUTE, HE 3aMEHWUN /X Bbl OLUNGKY NPOBEPKM Ha3BaHWA MPOCTON 3aMNnCbio err =
closeErr.

Mpepacka)kute. B oTaenbHoM ManeHbkor dyHkUMK 3annwmnte defer fmt.Println("nepsbin"),
3aTem defer fmt.Println("BTOpoi") 1 06bIYHYIO NevaTb "paboTa". PesynbTat: «paboTa»,
«BTOPOW», «NepBbl». OTIOXEeHHbIe BbI30BbI MAYT B 06paTHOM Nopsjke.

CpaBHuTe. Ob6baABUTE N := 1, 3anuwmnte defer fmt.Println(n),3atemn = 2. OTAOXeHHas
neyaTtb NokaxeT 1: apryMeHT BbluMcC/ieH Npu perncrpaunn. Ecam Bmecto atoro Hanucate defer
func() { fmt.Println(n) }(), yBuaAnTe 2: TeNO0 3aMblKaHVS NPOUYMTAET NEPEMEHHYIO NpU
BbIMO/IHEHUW.

MpoBepbTe 0TKas. B CO6CTBEHHOV KONUW KOHTPOJILHOM TOUKN BPEMEHHO NepenMeHyriTe
title.txt, 3anycTuTe nporpamMmy 1 3aTem BepHUTE UMS. Bbl yBnaMTE COObLLIEHNE C KOHTEKCTOM
OTKPbITUA ¢alina. BHyTpeHHMe coobLyeHns OC MOryT pasnmMyaTbCs; CPaBHUBATL X MOBYKBEHHO C
KHWFOWM He HYXHO.

HapucyiiTe KOpoTKyo OMopy: NOJYUYUIN pecypc — 3aperncTpyupoBasnu 3akpbiTue — NpoumnTanm
— NpoBepuNN — BEepPHYNN pe3ynbTaT. PAA0M CO C/IOBOM «3aKpbITME» HAPUCYNTE ABE CTPEKU: OT
YyAAUHOMo MNyTU 1 OT 0TKa3a. 3aKpoTe NCXOAHUK N 06BSACHUTE, MoYeMy o0be CTPenkn NpUXoasT B
OAHO AelncTBue.

B MarasuHe nosiBUIOCH NepBOe BHELLHee CoAepXnmoe. Mbl Hayunancb NPUHNMATL ero ¢
orpaHuyeHneM, 06 bSCHATL 0TKA3 1 3aBepLUaTb PaboTy ¢ pecypcoM. B ciegytoLLeli rnaBe pasnoxmm
KOZ Mo rnakeTam Tak, UTobbl 3TV NpaBKIa 0CTaBaaNCbL BUANMBIMU 1 NPOBEPSEMbIMU.

CnpaBoyYHble NpaBuaa: NakeT errors, YteHne yepes io, Gannel os, defer B cneundurkaumm Go.
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https://pkg.go.dev/errors
https://pkg.go.dev/io
https://pkg.go.dev/os
https://go.dev/ref/spec#Defer_statements

10. MakeTbl: y Ka)XKA0ro npasvia CBov
ajpec

K KoHUy rnaBbl nporpaMmma no-npexHeMy YmMTaeT Ha3BaHue N NybankyeT KHUry. MeHseTcs
YCTPOWCTBO NCXOAHWKOB: NpaBu/ia KaTanora MOXHO MCM0J1b30BaTb U3 TepMUHANa, a 3aTeM 13
HTTP-o6paboTunka. YnTatenb ymeeT HaiTn onpegeneHne rno UMMNopTy, 3anyCcTUTb BCe TecCTbl U
06DBACHUTL, MOYeMy MOAY/b He PpaBeH Peno3nTopuio.

Mepes HayanoM 6e3 NoACKa3KM BOCCTAHOBUTE LieMNoyYKy r1aBbl 9: OTKPbITh Gpalii - OrpaHNUNTb
yTeHVe - NPOBEPUTb Ha3BaHMe - 3aKPbITb $alin - BEPHYTb NPUUNHY OLLIMGKWN. ECIV HEMOHATHO,
MoyeMy 3aKpbITME AO/IKHO NMPOV30ATY 1 MPU OLLMBKE UTEHUS!, CHayana NnoBTopuTe Tpu Tecta defer
13 NpeablayLUeit rnasbl.

KoHTpo/sIbHas TouKa v nepeHoc

OTkpoiiTe examples/1@-packages 13 komnaekTa KoAa. 34eck yxe ecTb go . mod; BbIMOAHATL go
mod init NOBTOPHO He HyXHO. Kaxzas nanka rnaebl — CamMoCTosTe/IbHas BepCMA MarasrHa, a He
noAKaTanor 0 4HOro OrpoOMHOro MoZyns. TepMuHan ocTaétcsi B KOPHE KOHTPOIbHOM TOUKM: 34ecb
nexat go.mod n title. txt, a Touka Bxoga Tenepb Haxoamtca B cmd/shop/main. go.

10-packages/
go.mod
cmd/shop/main.go
title.txt
stdout.txt
internal/
catalog/
book.go book_test.go
pricing.go pricing_test.go
title.go title_test.go
titlefile/
file.go file_test.go

Ecnn cobrpaeTe nepexog Bpy4Hyto, CKONMpPYKTe nanky rnaebl 9 B 0TAebHYO0 Nanky. MNepeHecuTe
darinbl book, pricing, title BmecTe c ux Tectamm B internal/catalog, 3ameHuTe nepByto
CTPOKYy Ha package catalog. NMepenmeHyiTe normalizeTitle B NormalizeTitle BO BCex 3TUX
darinax. 3atem nepeHecnte file.goun file_test.gos internal/titlefile, 3ameHunTe NakeT Ha
titlefile; loadTitle ctaHeT Load. B file.go go6aBbTe MMMOPT KaTasora v BbISOB
catalog.NormalizeTitle. OcTaBwuniica y4ebHbln defer_test.go noneseH B rnaee 9; OH He
yacTb paboyero nakeTa kaTanora. Cos3garite cmd/shop 1 nepeHecnTe Tyaa main. go, COXpaHuB
package main. Ctapble konuu nepeHecéHHbIX GaifioB B KOPHE HOBOW Nanku He ocTaBnsaliTe.

MyTb MOAYNS B FOTOBOM go . mod:

module github.com/dake-edu/gopher-shop/book/examples/10-packages

go 1.27.1
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370 agpec NPOCTPaHCTBa NMEH, a He KOMaHAa CKaymMBaHWA npoekTa. Go HaNAET CO6CTBEHHbIe
nakeTbl BHYTPY TeKyLLLero Moy s. YuebHble NyTu coXpaHeHbl 4158 BOCMPON3BOANMOCT NPUMEPOB;
npw co34aHnKn CBOEro OTAe/IbHOMO NPOoAyKTa BblbepuTe CBOM NYThb 1 COr1acOBaHHO 3aMeHUTe ero B
MMMopTax.

MakeT, MoAy/ib N peno3nTopui

MNakeT o6beanHseT dparinbl Go B og4HONM nanke. VIx o6baBneHnsa 4oCTyNHbI APYr Apyry 6e3 MMNopToB.
TecTbl MOTYT HaXOAMTLCS B TOM Xe NakeTe; OTAeNbHbIN BHELUHWIA TeCTOBLIV NakeT ¢ cydGUKcom
_test pa3bepém nosxe. B 0bbluHOM Nanke Henb3sA cMewaTb package main u package catalog.

Moaynb — fepeBo nakeToB ¢ go.mod B KOPHe, COBCTBEHHOI Bepcueli si3bika U 3aBUCUMOCTSIMU.
Peno3utopuii xpaHuT nctoputo ¢painos. Og1H PENO3NTOPUIA MOXKET COAEPXKATb HECKOIBLKO
MOZy/el: MMEHHO TaK YCTPOeHbl HallK He3aBUCUMbIE KOHTPO/IbHbIE TOUKN. 3anyck go test /...
13 Manku rnaBbl He MePecKakMBAET B COCEAHNE MOAYN.

OnopHbI 06pa3: NakeT — OTAeN, MOAY/b — OPraHM3aLns, peno3nTopuin — apxmB N3IMEHEHUIA.
lpaHuMUa obpasa: kaTanor Ha gucke He Bcerga naket Go, a Git He y4acTByeT B MCMONHEHUN
nMporpamMmbil.

Manka internal vmeeT cneunansHoe Npaswnio MMNopTa. NakeT BHyTPU Heé fOCTyNeH Koy 13
JepeBa poAnTenbCKon nanku internal. B HaweM ciiyyae Bce nakeTbl MarasvHa MoryT
nmnopTtuposaTtb internal/catalog, a uy>koli MOAy/b BHE 3TOro AepeBa — HeT. DTO OrpaHuyeHune
KOMMUAATOPA 4151 apXUTEKTYPbI, He 3alLMTa CeKPEeTOB UK $aiioB OT UTEHUS.

[Ba nakeTa A0 nepeHoca MarasmHa

MpoBeprM MMNOPT Ha NporpaMme 6e3 Gpalinos, LieH 1 OMOOoK. B roToBOV KOHTPONBHOW TOUKe ecTb
labs/@1-package/main.gown labs/@1-package/greeting/message.go. O6wmii go.mod
OCTaéTca B KOpHe rnasebl. Manka greeting — OTAeNbHbIN NakeT; main.go eé poAnTeNbCKOM Nanku
NPUHaANEXNT 3anycKkaemMomy nakeTy main.

package greeting

func Message(title string) string {
return "KHura: " + title

package main

import (

"fmt"
"github.com/dake-edu/gopher-shop/book/examples/10-packages/labs/01-package/greeting"

func main() {
fmt.Println(greeting.Message("Go"))

go run ./labs/@1-package

KHura: Go

shanrag.org - 0.21.0-sample 87



MyTb MMMNOpPTa CKNaAbIBAeTCA U3 CTPOKM module 1 OTHOCUTENBHOro NyTK Nanku
labs/01-package/greeting. 3To CBOV NaKeT TeKyLLLero MoAynsa: KOMaHAa He A0/KHa CKaumBaTb
ero ¢ GitHub. B co6cTBeHHOM MOAyne 3aMeHUTe Hayano MMNOopPTa Ha CBOM NyTb 13 go.mod,
coxpaHuB NyTb Nanku. Ima greeting B Bbi3oBe 6epéTcs U3 package greeting; umsa darina
message.go B BbI30Be He y4acTByerT.

OnbIT C OLUMGKOIA: B KOMMM OMblTa Ha30BUTE GYHKLMIO Message co CTPOYHON BYKBbI, COXPaHVB

BbI30B 13 APYroro rnaketa. KOMI'II/I}'IﬂTOp OTKaXeT B A40CTyNne K HY>XKHOMY 3KCNOPTUPOBAHHOMY MMEHW.

3aTeM BepHUTe Message. BTopoii onbIT: yAanuTe MMMNOPT, OCTaBUB BbI30OB; OLLM6GKA Tenepb
OTHOCUTCS K HEVM3BECTHOMY MMEHW MakeTa. DTO pa3Hble MPUUYMNHbI, UCMPABAATb UX HYXXHO B Pa3HbIX
MecTax.

He nepeHocnTe 3TOT yuebHbIli NakeT B internal/catalog: oH Noka3biBaeT MexaHM3M MMMOopPTa, a
He NMpaBwWiIo MarasuHa. Hannume labs He MeHsieT TOUKY BXOZa NPUAoXKeHWs. Tenepb NyTb main -
titlefile - catalog HuUXe MOXHO YNTaTb KaK BbI30BbI MEXAY TakUMU Xe nakeTamu.

DKCNOPT U HanpaB/ieHMe 3aBUCUMOCTeN

NmsA, HaunHatroLweecs ¢ 3ariaBHoM OykBbl, 3kcnopTupyeTcs: Book, Publish, NormalizeTitle,
Load. CtpouHas 6yksa fenaet ob6baBneHVe JOCTYMHbLIM TOJIbKO BHYTPW CBOEro nakeTa. He Hy>XHO
AenaTtb KaxAayto BcnomoraTensHyr yHkuuo nybanuHoi. Hanpumep, readTitleAndClose
OCTaéTCsa AeTanblo YTeHMsa daina.

HaﬂpaBHEHMG3aBMCMMOCTEMCemqaCTaKOE

main - titlefile - catalog
main - catalog

KaTtanor Hu4ero He 3HaeT o ¢aiinax. [Mostomy HTTP-cnoli no3xe CMOXeT NCMONb30BaTh Te Xe
npasuna. Uukn catalog - titlefile - catalog 3anpewéH: Go coobwmt import cycle not
allowed. JleunTb ero cayyaliHbIM MEPEHOCOM MMMNOPTOB Hesb3S; HY>XHO NepecMoTpeTb, KoMy
NPUHaANEXUT NPaBuno.

[MonHasa Touka BXoAa:

package main

import (
n fm.t n

n n

os

"github.com/dake-edu/gopher-shop/book/examples/1@0-packages/internal/catalog"
"github.com/dake-edu/gopher-shop/book/examples/10-packages/internal/titlefile"

func main() {

if err := run(); err '= nil {
fmt.Fprintln(os.Stderr, err)
os.Exit(1)

func run() error {
title, err := titlefile.Load("title.txt")

if err 1= nil {

return err
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}
book := catalog.Book{ID: "go-shop", Title: title, PriceMinor: 249900, Currency: "KZT"}

if !book.Publish() {
return fmt.Exrroxrf("kapTouka KHWIM He npowna nposepky")

}

fmt.Println(book.Title)
fmt.Println("Ony6bnukosaHa:", book.Published)
return nil

B catalog.Book Touka o3HauvaeT obpalleHme K IKCNOPTUPOBaHHOMY MMeHW NakeTa. B book. Title
Ta Xe Touka BblbMpaeT rnose 3HaveHus. [1o 1eBo YacTy BbIPaXXeHMS MOXHO OT/IMYUTbE OAHO OT
Apyroro. IMnopT nepeuncnseTt nyTb, a UMa catalog 6epétcs n3 o6bABNEHNS NakeTa.
Hencnonb3syembli UMNOPT — OLLMOKA KOMAUAALMNN.

Pazgennte ctaHAapTHbIE MMMOPTLI U UMMAOPTLI MPOEKTa NyCTOM CTPOKOW. goTmt BoipaBHMBaeT
odopMneHne, HO He MPUHUMaeT apXUTEKTYPHbIX peLleHnin. KoMMeHTapuii K SKCMOPTMPOBaHHOM
OYHKLUNU HaUMHaNTe C €€ MMEHU 1 06BACHANTE 0beLLlaHe Bbi3biBalOLLEMY: Kakue JaHHbIe
JONYCTUMbI U Kak NpeAcTaBneH oTKas.

MNpoBepka 6e3 porapok

NcnonHsembln nakeT nepeexan 13 KopHsA B cmd/shop, N03TOMy BMeCTo go run . Tenepb
ncnonb3lyem go run ./cmd/shop. TepMmuHan octaérca psagom c go.mod v title. txt: nyTb nocne
Tun BbIOMpPaeT NakeT, HO He MeHsAeT pabouyto Narnky NPorpamMMbl.

gofmt -w . dopmatumpyeT Go-dalinbl B TeKyLLe Nanke 1 eé nojgkaTanorax; B rnase 2 Mol
nepejasanu UMs ogHoro ¢parina. go vet ./... nWeT NOAO3pUTENbHbIE KOHCTPYKLMN 6e3 3anycka
MarasuHa, Hanpumep HecoBnageHve ¢opmata Printf v Tvna aprymeHTa. Ycnex obbluHO He
neyaTtaeT HMYero 1 He 3aMeHsieT TecTbl. go doc ./internal/catalog Book noka3kiBaet
o6bsABNEHME N KOMMeHTapuii Tuna Book 13 ykasaHHOro nakeTa. 3T KOMaHAb! BbINMONHANTE 13
nankn 10-packages:

gofmt -w .

go run ./cmd/shop
go test ./...

go vet ./...

go doc ./internal/catalog Book

BblBOZ NporpaMMbl COBMaAaeT C rnaBoii 9:

GO: OT MepBOW CTPOKWU O WHTEpPHeT-MarasunHa
onybnukosaHa: true

./ ... O3HauvaeT TeKyLUNI NakeT N BNOXEHHble NakeTbl TekyLlero moaynd. Ctpoka [no test
files] ana cmd/shop HOpManbHa: bU3Hec-TeCTbl Mepeexany BMecTe C npaBuaamMmu. Ho oTcyTcTeue
TeCcTOB BO BCeX MNakeTax — NoBoJj NPOBEPUTL, He NoTepsannce A ¢arinsl Npu nepeHoce. go doc
nokasblBaeT 4OKYMeEHTaLMI0 06bSABAEHMS; CripaBka AOCTYNHa IOKaabHO 6e3 bpay3epa.

MpeackaxunTe pe3ynbTaT onbiTa: nepenMeHylite Load B 1oad, Ho ocTtaBbTe titlefile.Load B
main.go. KoMnunsums 3aBepLumTCa OLINGKO: TpebyeMoro sKkCnopTMPOBaHHOIO MMEHN HeT.
BepHuTe nmMsa. BTOpOU ONbIT: 3anNyCcTUTe go Tun . U3 KOPHSA 3TOW KOHTPOALHOM TOYKN. GO COOBLLMT,
UTO B KOPHe HeT darinoB Go: 3anyckaeMbli NakeT Tenepb nexuTt B cmd/shop. BepHas komaHaa — go
run ./cmd/shop; oHa BkatouaeT Bce daibl nakeTa. He nepexogute B cmd/ shop: OTHOCUTENbHbIM
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nyTb title.txt cumTaeTca ot TekyLlel nanku TepMmnHana.

UcTopusa nasmeHeHmnm

Git HeobsA3aTeNneH A1 3anycka NnpMmMepoBs. Ecnm oH ycTaHOBAEH U Bbl BeAéTe COOCTBEHHbIN yYebHbIN
peno3nTopuiA, Noc/e yCneLHbIX TecToB nocmoTpuTe git status mgit diff. Jobasnarite
0CO3HaHHO BbIbpaHHble palinbl, 3aTeM genaiTe KOMMUT C MOHATHOW NPUYNHON N3MEHEHNS.
KomMMUT coxpaHsieTcs nokanbHo; git push oTnpaBnsieT ero Ha yaanéHHbI cepsep. 3TO pasHble
AencTBUS.

He gob6aBnsaiiTe naponu, Ka4un, Nonb3oBaTe/bCkre 6asbl U NAaTHbIE MaTepuanbl 6e3 paspeLleHus.
B pabouem npoekTe 3TOl KHUIM NoHas PYKOMUCb XPAHUTCS OTAENIbHO OT OTKPbLITOrO y4e6HOoro
peno3nTopusi. YUebHble MMMOPTbl HE 03HAYAIOT, UTO BaLUW palisibl aBTOMATMUECKUN MY6AMKYHOTCS MO
3TOMY agpecy.

CamocTosiTe/IbHO: HAAUTE X03IMHA NpaBua

Hy>XHO 3anpeTuTb NyCcToe Ha3BaHWe 1 Noc/ie YTeHus Gpaiina, n Npu Co34aHNM KapTOUKN B ByayLueit
dopme. ['Ae JoNKHA HAXOAUTLCS NPoBepKa? 3anuLLMTe OTBET 40 NPOCMOTPA PeLLeHus.

Mopackaska: ¢aiin n HTTP — aBa cnocoba NonyunTb JaHHbIe. 3anpeT Jo/IXKeH paboTaTb He3aBMCMMO
oT crocoba.

PeweHwne: npasnno octaérca B catalog.NormalizeTitle, a 06a Bxoga ncnonb3ytoT ero. Caenainte
B KOMUW NpoeKkTa NPoBepKY CTPOXe N ybeANTeCh, UTO TeCTbl UTeHUA dalina 3aMeyaroT U3MeHeHMe.
He aybnupyinTe oTaenbHyto BepCUIO NPOBEPKN B KaXA0M BXoge. BepHuTeck K MCXOAHOMY NpaBuiy 1
nostopute go test ./....

Ecnv nosiBnsieTca no required module provides package, npoBepbTe COOTBETCTBUE MYTU B
go.mod n Havane nmnopTtoB. Ecam found packages, npoBepbTe nepBble CTPOKU dainoB 04HOW
nanku. Echm cannot find main module, nepeianTte B nanky ¢ go.mod; He co3jaBaliTe HOBbIN
MOAY/b TaM, rae CydaliHO oKasasnca TepMuHan.

[OTOBHOCTb K cnep,yrou_l,e|7| rnaBe: Bbl HaXo4uUTe nakeT no MMnopTy, obbACHsAETE IKCNopT N
internal, 3anyckaeTe BCe TeCTbl 1 MOXeTe HapncoBaTb 3aBUCNMOCTA 6e3 unkna.

Mouemy cmd, internal n web, a He 06s13aTeNbHbIA Habop Nanok

cmd/shop — ncnonHsemasn nporpamma: ¢aaru, coefHeHne 3aBMCMMOCTENR, 3aMyCK 1 3aBepLUeHue.
internal/catalog cogepxuTt npaBuna ToBapa, internal/titlefile — yTeHue 3aronoska. Mpu
nossneHunn HTTP gobasutca internal/web c o6paboTumkamu, a B rnaee 12 — BepxHeypOBHEBbI
web ¢ HTML n CSS. OanHakoBoe C/I0BO He 03HavaeT O4VMHAKOBYH OTBETCTBEHHOCTb: OAVH NakeT
obpabaTtbiBaeT 3anpochl, 4pyroi XpaHUT obopmaeHue.

GO orpaHn4YMBaeT UMMOPT NakeToB BHYTPU internal gepeBoM poanTeNbCKOV AMPEKTOPUK. ITO
MOME3HO ANSt NOTUKWN MPUNOXEHUS, BHeLLHWI API KOTOpoi Mbl He obeLlaeM NoaaepXmnBaThb.
Katanorn cmd n web — cornaweHuns npoekTta. pkg He siBNsieTcs 06513aTeNlbHbIM CTaHAAPTOM SA3bIKa;
MyCTyHo Nanky paAn cXxembl He co34aéM. Ecim nosaBurTca camocToaTenbHast bubnnoTeka Ans Apyrux
NPUNOXEHWNI, OTAeNbHO onpeaenvm eé API 1 rpaHunLbl MOAYNS.

Takoe pelLueHVe COOTBETCTBYeT pa3jesy Server project oduLmanbHOro pyKoBoACTBa:
https://go.dev/doc/modules/layout. MepBble ManeHbKMe NPOrpamMmMbl OCTaBaANCh B KOPHE, MOTOMY
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YTO AeNNTb X Ha C/lou eLé He TpeboBanoch. Tenepb 06BACHNTL NyTb 3aNpPOCa 1 HaTN NPaBKUIO
BaXKHee, YeM COKpPaTUTb YMCI0 Nanok.
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11. KaTanor oTBeyaeTt 6paysepy

HTTP — npoTokon o6MeHa 3anpocamu 1 0TBETaMU MeXAY KJIMEHTOM 1 cepBepoM. KnneHTom byaeT
6pay3ep, cepepoM — Halla nporpamma Go. Pe3ynbTaT rnaBbl — NokanbHbIi HTTP-cepBep
KaTasioroM n oTAeNbHbIM aApecoM KHUMY. [laHHbIe rMoka He MeHATCA. Mbl MpoBepsieM NnosejeHve
3anpocoB aBTOMaTUYECKUMM TeCTaMu, He TPebyoLLIMMY 3aHATOro NopTa uav 6paysepa.

Hy>HbI nakeTbl rnasbl 10, CTPYKTYpbI, Cpe3bl, ykasatenun n pyHKUMK. BoccTaHOBMTE MO NaMsTH:
nouyemMy catalog He JONIXXEH MMNOPTMPOBaTL Wweb? OTBET NOHAZ06UTCS MPU OTAENEHUN NPaBUN
MarasuHa oT cnocoba nokasa.

Kak 3anpoc cTaHOBUTCA OTBETOM

Bpaysep ServeMux ObpaboTunk
GET /books/go-shop MeToZ + NyTb 200 + Ha3BaHue

MapLUpyT — ApaBuUIo NpPorpaMmbl, a He NyTb K dariny.

Kaxk 3anpocC CTaHOBUTCA OTBETOM

Kak 3anycTnTb KOHTPO/IbHYIO TOUKY

OTkpoliTe examples/11-http. NMpu py4yHoM nepeHoce ckonupyiTe rnasy 10, 3aMeHUTe NMyTb
MOAYNS 1 ero Hayasno BO BCeX BHYTPeHHUX nmnopTtax Ha 11-http. CoxpaHute naketbl catalogun
titlefile BmecTe c Tectamu. [lobaBbTe internal/catalog/list.go, nanky internal/web,
3ameHuTe cmd/shop/main.go. Hnkakom yctaHOBKYM Beb-pperiMBOpKa He TpebyeTcs.

-check — HoBBIV Pnar Hallero MarasmHa: KopoTkasi MpoBepKa KaTasnora ¢ BbIXO40M BMeCTO
oxumaaHma bpaysepa. OH nepegaéTtcs nocse NyTU 3anyckaemoro naketa . /cmd/shop. 370 He
CTaHAapTHas BO3MOXHOCTbL go run: eé obpabaTbiBaeT Ko cmd/shop/main.go 3Tol rnassl.
KomaHpa 6e3 pnara 3anyckaeT cepsep.

go run ./cmd/shop -check
go test ./...
go run ./cmd/shop

MepBas komaHAa NeyataeT KHUT B KaTanore: 2 1 3asepluaetcs. [locneHAs neyataer agpecu
npogosmnkaeT paboTaTb. ITO OXMAAEMO: cepBep XAET 3anpocoB. OTKponTe B bpay3sepe
http://127.0.0.1:8080/. Ans octaHOBKM HaxxmuTe Ctrl+C B TepMmnHane cepsepa. ns Apyrmx
KOMaHZA MCMo/b3ynTe BTOPO TepMIMHan B TOM Xe narnke n1Mbo cHavana ocTaHOBUTe cepBep.

URL — agpec pecypca. Bhttp://127.0.0.1:8080/ 4yactb http 3agaét npoTokon, nocneaHnii / —
NyTb FAaBHOW CTPaHuLpbl. 127.0.0.1 — aagpec 3Toro kKomnbtotepa, 8080 — NopT, TO eCTb HOMep
TOUKM NpréMa coefHeHNM. Agpec He NybnuKyeT MarasunH B UHTepHeTe. He 3ameHsliTe ero Ha
0.0.0.0 TONbLKO paAn N3baBNeHMs OT OLLUMOKW: 3TO MeHsAeT AOCTYNHOCTL CepBuca ANs APYrnx
MaLLWH.
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3anpoc u oTBeT

Bpaysep oTnpasnset meToA 1 nyTe. Metog GET npocnt npeacrasneHvie pecypca. OTBET cofepXnT
CTaTyc, 3arosoBkM 1 Teno. Hanpumep, 200 o3HayaeT ycneLHyto obpaboTky, 404 — pecypc He
HajeH, 405 — MeTo/ He NOAXOAUT 3TOMY afpecy.

3anpoc PesynbTat

GET / [ABe kHury, ctatyc 200

GET /books/go-shop HasBaHwe nepBoli KHUrK, cTaTyc 200
GET /books/missing CraTyc 404

GET /unexpected CraTtyc 404

POST /books/go-shop Cratyc 405

MyTb /books/go-shop He 06513aH cooTBeTCTBOBAaTb Palinly Ha AncKe. ITO ajpec, KOTOPbIl
nporpaMma cornocTtassieT ¢ 06paboTUMKoM. ONOPHbLIV 06pa3 — CTOMKAa CMPAaBOYHOWN CYXObI:
BOMPOC HaNpaBAsAtoT HYXXHOMY COTPYAHMKY. [paHMLa 06pasa: 3anpockl He3aBKCKMBI, 1 cepBep
MOXeT 06CNyXMBaTb HECKO/IbKO OAHOBPEMEHHO; HeNb3s npejnonaratb 06NN Nocef0BaTeNbHbIM
pa3srosop.

HoBble KHUM CO34at0TCA B O4HOM MecTe:

package catalog

// Books creates the ordered initial catalog from the validated file title.
func Books(title string) ([]Book, bool) {
books := []Book{
{ID: "go-shop", Title: title, PriceMinor: 249900, Currency: "KZT"},
{ID: "go-tests", Title: "TecTh Ha Go", PriceMinor: 150000, Currency: "KZT"},
}
for i := range books {
if !books[i].Publish() {
return nil, false

}

return books, true

MeTtoa Publish no-npexHemMy npoBepsieT Ha3BaHue, LieHy 1 BantoTy. books [1] no3BonseT

N3MEHUTb 31eMEeHT MCXOAHOrO0 cpe3a; nepemMeHHas book npu nepebope 3HaueHWin bbina 661 KONUEN.

Mpwv HeBanMgHOW KapTodke Bo3BpalLaeM false, n cepBep He CTapTYeT C YaCTUYHO UCMOPYEHHbLIM
KaTasorom.

OaunH 06paboTUumK 6e3 3anycka cepBepa

Jlo 6onbioro ¢arina MapLUpyTOB NPOCAEANM OANH BbI30B. DYHKLNA home NpuHMMaeT ABa
aprymeHTa: nHTepdenc Ana 3anmMcy oTBeTa 1 ykasaTenb Ha CTPYKTYpyY 3anpoca. Header () . Set
3a4a€T 3aronoBok oTBeTa; Tmt.Fprintln nuweT B NnepeAaHHbI 06bEKT BMECTO TepMMHana.
O6paboTumk He BO3BpaLLL@eT CTPOKY: pe3ynbTaT HakanavBaeTcs B 06bekTe oTBeTa.

package main
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import (
"fmt"
"net/http"
"net/http/httptest”

func home(w http.ResponseWriter, r *http.Request) {
w.Header().Set("Content-Type", "text/plain; charset=utf-8")
fmt.Fprintln(w, "Go shop")

}

func main() {
mux := http.NewServeMux()
mux .HandleFunc ("GET /{$}", home)
request := httptest.NewRequest("GET", "/", nil)
response := httptest.NewRecorder()
mux.ServeHTTP(response, request)
fmt.Println(response.Code)
fmt.Print(response.Body.String())
missing := httptest.NewRecorder()
mux.ServeHTTP(missing, httptest.NewRequest("GET", "/missing", nil))
fmt.Println(missing.Code)

go run ./labs/@1-handler

200
Go shop
404

KomaHgay BbInonHseM 13 KOpHSA rnasbl. [OpT He oTKpbiBaeTcs: httptest — yacTb cTaHgapTHOM
616110TeKN 415 3aNPOCOB W 0TBETOB B NaMATU. NewRequest co3paét 3anpoc, NewRecorder —
nonyyatens oteeta; ero nonsa Code v Body no3sonstoT yBuaeTb pesynbTaT. [ycToe Teno 3anpoca
3agaétcanil.

B HandleFunc ("GET /{$}", home) nepepaétcs ¢pyHKuUA 6€3 BbI30BA, Kak operation B rnaee 9.
MapLupyTnsaTtop 3anomMmHaeT e€; nosxe mux.ServeHTTP (response, request) BbibnpaeT
MapLIpYT 1 Bbi3biBaeT home. MNepBas 3annchb Tena BolbmpaeT 200, ecnu cTaTyC He 3a4aH ABHO. Ans
/missing noaxoAdLlero MapLLpyTa HeT, No3ToMy Koj oTBeTa 404.

TpaccmpoBka: main - ServeHTTP - home - Fprintln - Bo3BpaT B main.HaneuatariTte 3Ty
nocnefoBaTeIbHOCTL C/I0BaMM 0 3anycka. 3aTeM 3aMeHuTe NyTb 3anpoca Ha /missing, He MeHss
MapLpyT: home He 6yseT Bbi3BaH. He cpaBHMBanTe oTBeT 404 C ycneLHbIM TeKCTOM MarasmnHa.
BepHuTe nyThb 1 AobaBbTe BTOpO MappyT /healthz c otgeneHoM GyHKLMER: 3TO MOArOTOBKA K
33/laHVI0 B KOHLIe rNaBbl.

ResponselWriter n Handler — nHTepdericHble JOroBopbl CTaHAAPTHOM 6ubanoTekn. 3gecb
nepBblil NpeoCcTaBAseT 3aNncb 0TBeTa, BTOPO — MeToA SexrveHTTP. Kak n ¢ error, KOHKpeTHoe
3HayeHWe y40BNeTBOpseT 40roBopy CBOMMU MeTogaMu. COBCTBEHHbIM MUHUMAaSbHBIV MHTepdec 1
npasuna Habopos MeToA0B pasbepém B rnase 18; ANa UTEHUSA CAeAyHOLLEero IMCTUHTA YXXe HY>XHO
oTINYaTh QYHKLMIO OT €€ Bbl30Ba N MHTepderic OT ykasaTens Ha CTPYKTypy.
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O6paboTUmMK N mapLupyTmusaTop

package web

import (
" fmt "
"net/http"

"github.com/dake-edu/gopher-shop/book/examples/11-http/internal/catalog"

// New copies the catalog; handlers only read this snapshot.
func New(books []catalog.Book) http.Handler {
snapshot := make([]catalog.Book, len(books))
copy (snapshot, books)
mux := http.NewServeMux()
mux.HandleFunc ("GET /{$}", func(w http.ResponseWriter, r *http.Request) {
w.Header().Set("Content-Type", "text/plain; charset=utf-8")
for _, book := range snapshot {
fmt.Fprintln(w, book.ID, book.Title)

})
mux.HandleFunc ("GET /books/{id}", func(w http.ResponseWriter, r *http.Request) {

for _, book := range snapshot {
if book.ID == r.PathValue("id") {
w.Header().Set("Content-Type", "text/plain; charset=utf-8")
fmt.Fprintln(w, book.Title)
return

}
http.NotFound(w, 1)

})

return mux

http.NewServeMux () co3gaét mapwpyTtunsatop. HandleFunc cBsi3biBaeT Waba0H MapLupyTa C
dyHKkumen. B 3anucm GET /{$} meToA BXOAMT B LLIA6AOH, a {$} orpaHnymBaeT coBnajeHme poBHO
KopHewm. [MpocTo / coBnagasno 6bl v ¢ ApyrMmun NnyTamu. B /books/ {id} ¢urypHble ckobkm
0603HayaloT NepemMeHHbIl cermeHT; r.PathValue("id") Bo3BpalyaeT ero 3HaveHume. 370
CUMHTaKCUC MapLupyTa BHYTpY CTPOKK, a He 610k Go.

Y dyHKUMM 06paboTUnKa ABa NapameTpa. Yepesw http.ResponseWriter nuwem oTeeT. Yepes r
*http.Request untaem 3anpoc. http.ResponseWriter — nHTepdeic: oH onncbiBaeT AOCTYMHbIE
MeTO/bl, @ KOHKPEeTHbI 06BbeKT npejocTasnseT cepsep. Kak ¢ error B rnaee 9, HaM JOCTaTO4YHO
MoNb30BaTbCA KOHTPAKTOM. Yka3aTenb nepeg http.Request yxe 3Hakom Mo cTpykTypam.

3arosioBok Content-Type coobLiaeT BUA COAEPXMMOro 1 KOANPOBKY. Ero yctaHaBAvBatoT Ao
nepoli 3anucy Tena. fmt.Fprintln(w, ...) oTApaBAseT TekCT B OTBET BMECTO TepMUMHana.
MepBast 3anunck Tena 6e3 aBHoro WriteHeader BeibrpaeT ctatyc 200. http.NotFound cam
3anucbiBaeT 404 1 Teno; Nocae ero BbI3OBa He CiefyeT AOMNUCLIBaTb YCNeLHbIA OTBET.

Bo3Bpaltaemoe http.Handler obewaet metog ServeHTTP. Haw mux ymeeT ero BbINOAHATb. 3TO
no3BoJiieT 04HOMY 06paboTumKy paboTaTb 1 C HACTOSLLMM CEPBEPOM, U B TECTe.

PyHKLMM MapLLPYTOB 3aMbIKalOT snapshot: NCNoab3ytoT 3HaYeHVe 13 BHeLLHelr GyHKLMKY nocne eé
3aBepLueHns. Mbl co34aéM HOBbIV Cpe3 1 KOMMpyeM B Hero kapTouku. Moatomy nocnegytouiee
N3MeHeHWe cpe3a BbI3blBalOLLEro Koja He M3MeHsieT KaTtanor obpaboTumka. Cerivac Book cogepxumt
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CTPOKW, Yncna n 6yneBo none: KonmpoBaHMA 3HAUEHWNI A0CTaTOYHO. Ecnm no3xe nosaBuTtcs
ﬂOﬂe{pe3MﬂMCﬂOBapb,KOHMHCTpWﬂyprHECTaHETFﬂy6OK0ﬁaBTOMaTMHeCKM.

O6paboTUMKM TOIBKO YMTAKOT CHAMOK. ITO CyLLLeCTBEHHOE yCNoBMe: 61UbnoTeka MOXeT Bbi3blBaTb
X 0g4HOBpeMeHHO. 106aBnATb 06LLMIA M3MeHAEMbIV C10Bapb 6e3 CUHXPOHM3aLMKN Heflb3s.
MexaHn3M KOHKYPEHTHOIO UCNONHEHUs pa3bepém OTAENLHO; ceiuac NCkao4aeM obLLyH 3annchb 13
MoZenn.

XX"3HEeHHbIX LNKJ npouecca

package main

import (
"errors"
"flag"
"fmt"
"net/http"
"os

|ltime|l
"github.com/dake-edu/gopher-shop/book/examples/11-http/internal/catalog"

"github.com/dake-edu/gopher-shop/book/examples/11-http/internal/titlefile"
"github.com/dake-edu/gopher-shop/book/examples/11-http/internal/web"

func main() {

if err := run(); err '= nil {
fmt.Fprintln(os.Stderr, err)
os.Exit(1)

func run() error {
check := flag.Bool("check", false, "npoBepuTb KkaTanor 6e3 3anycka cepsepa")
flag.Parse()
title, err := titlefile.Load("title.txt")
if err = nil {
return err
}
books, ok := catalog.Books(title)
if lok {
return errors.New("kaTanor He npowén nposepky")
}
if *check {
fmt.Println("KHur B katanore:", len(books))
return nil
}
server := &http.Server{
Addr: "127.0.0.1:8080", Handler: web.New(books),
ReadHeaderTimeout: 5 * time.Second, ReadTimeout: 1@ * time.Second,
WriteTimeout: 15 * time.Second, IdleTimeout: time.Minute,
}
fmt.Println("OTkponTe http://127.0.0.1:8080; ocTaHoBka: Ctrl+C")
return server.ListenAndServe()

flag.Bool obbsABAsSeT Nornyecknii paar 1 Bo3BpaLlaeT ykasaTenb Ha ero 3HaveHue. Tpu
aprymMeHTa — 1M$, 3Ha4eHe Mo yMONYaHMIO U TekCT cnpaskn. Tlag.Parse() yunTaeT apryMeHThl
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KOMaHAHOW CTpOoKK; nocne Hero *check nonyyaeT BbibpaHHOe 3HayeHne. B go run ./cmd/shop
-check nyTb naketa paseH . /cmd/shop, a BCé nocne Hero nepefaérca MarasnHy. go run
./cmd/shop -h noka3seiBaeT crnpasKy o piarax 3Toi IporpaMmbl. OHa MOXET MeHATLCA MeXAy
rnaBamu.

time.Second n time.Minute — gnutenbHoCcTW. MNoNga TaliMayToB OrPaHNYMBAIOT UTEHNE
3aronoBKOB, 3aNpoca, 3anNncb OTBETA N OXMAAHNE CNefytoLLero 3anpoca B COejgnHeHNN. OTU
3HayeHNs NoAX0AAT MasleHbKMM yYebHbIM OTBETaM; OHU eLLé He ABSITCA HaCTPOVKON NS
MHOrormMrabamTHbIX CKavuMBaHUM.

ListenAndServe 3aHMMaeT TekyLLMiA BbI30B A0 OLLIMOKW UAKM OCTaHOBKW. B aToli rnase Ctrl+C
npepbIBaeT npouecc. 3aBepLUeHme aKTUBHbIX 3aNpoCoB 6e3 06pbiBa MOABUTCS B r/1aBe 0 KOHTEKCTe
1 ocTaHoBKe. He Ha3biBaeM HbIHELLHIOK OCTaHOBKY MAaBHOM.

Tectupyem HTTP 6e3 cetn

package web

import (
"net/http/httptest”
"strings"
"testing"

"github.com/dake-edu/gopher-shop/book/examples/11-http/internal/catalog"

func TestRoutes(t *testing.T) {
books, ok := catalog.Books("Go")
if lok {
t.Fatal("invalid fixture")
}
handler := New(books)
books[@].Title = "Changed outside"

for _, tc := range []struct {
method, path string
code int

H

{"GET", "/", 200}, {"GET", "/books/go-shop", 200},
{"GET", "/books/missing", 404}, {"GET", "/missing", 404},
{"POST", "/books/go-shop", 405},
P A
w := httptest.NewRecorder()
handler.ServeHTTP(w, httptest.NewRequest(tc.method, tc.path, nil))
if w.Code != tc.code {
t.Fatalf("%s %s: %d", tc.method, tc.path, w.Code)

}
if strings.Contains(w.Body.String(), "Changed outside") {
t.Fatal("catalog aliases caller")

httptest.NewRequest co3gaér 3anpoc B namaTtu. httptest.NewRecorder 3anuceiBaeT oTBerT.
handler.ServeHTTP Bbi3biBaeT TOT Xe KOA, KOTOPbI 06CAyXNT 6pay3ep. BAoXeHHbIN nnTepan
[Istruct{...} onucbiBaeT TabauLy ciayyaeB 6e3 oTAeNIbHOro UMeHU Tuna: nonsa method, path,
code 0BBACHAT KaXAYH CTPOKY.
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OTOT TeCT NpoBepsieT MapLUPYTU3aLMI0, HO He AoKa3biBaeT paboTocrnocobHoCTb NopTa, TLS naun
ceTeBbIX TalMayToB. [103TOMY OAMH pa3 OTAeIbHO OTKPbIBaeM CTpaHuLy bpaysepoM. Nocne
n3MeHeHWl noeTopsem go test ./....

3agaHvie U BOCCTaHOB/IeHUe

JobasbTe agpec GET /healthz, Bo3Bpawarowmin ok n nepesog cTpoku co ctatycom 200. CHavana
fobaBbTe cnyyali B Tabnnuy v ybeamtech, 4YTo TecT nagaet ¢ 404. MNoAckasKka: NCNob3yinTe
mux .HandleFunc go return mux.

PelwieHne — obpabotumk ¢ fmt.Fprintln(w, "ok").[locne 3TOro Tect Ao/KEeH NPOMATU. 3TO
TOJ/IbKO MPOBeEpPKa AOCTYMHOCTY NMpoLiecca, a He FOTOBHOCTY byayLeld 6a3bl faHHbIX. [TpoBepbTe
oTAenbHo, uto POST /healthz monyuaet 405.

Owwnbka address already in use O03Ha4aeT, YTO MOPT 3aHAT, HACTO BALLVM NpeablAyLLINM
3anyckom. OctaHosuTe ero Ctrl+C. Echv n3mensieTe nopt B Addr, nsmeHuTe 1 agpec B 6paysepe.
Ecnu 6paysep nokasblBaeT CTapblli TEKCT, ybeanTech, YTO nepesanyCcTunmn cepsep nocne
pesakTMpoBaHUA GO: go run He cnegut 3a ¢paiiamm aBToMaTUYeCKU.

FTOTOBHOCTb: Bbl pPa3nnyaeTe MapLUpyT 1 NyTb dalina, obbsicHseTe ctatyc 404 1 405, 3anyckaeTte u
OCTaHaB/MBaeTe CcepBep, NuLLeTe TecT 3anpoca 6e3 OTKPbITUS CeTeBOro nopTa.
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12. HTML-wwa6noH npeBpaLlaeT KaTasor B
CTpaHuLy

B aToli rnaBe KaTanor nonyyaeT 3arofioBKMW, CCbUTKN, LieHbl U MPOCTOM CTUAb. Mbl COXpaHsieM cepeep
1 NpaBuna KHUTW, MeHsieM NpeAcTaBaeHne oTBeTa. BHelwHWI cbopLyuk, JavaScript n
CSS-dpenMBOPK He HYXHbI.

Mepes HayanoM 06BACHUTE, MOYEMY 3aroI0BOK OTBETa YCTaHaBAMBAKOT paHbLLe Tefa U novemy
06paboTumk Bo3BpaLLaeT 404 ana Hen3BeCTHOM KHUMW. ECAn He noJslyyaeTcs, MOBTOPUTE TeCT
MapLlpyToB 13 rnasbl 11.

[aHHble n NnpeacTaBieHne

Book pageData html/template bytes.Buffer HTTP
06bIYHbIEe CTPOKN 3KpaHMpOBaHMe rotoBbln HTML

CHavana rotoBuM CTpaHuMuUy; 3aTeM OTrnpasdAeM OTBET.

[JlaHHble 1 NpeacTaBneHne

daiinbl n 6bICTPLINA pesynbTaT

OTkponTe examples/12-templates. MNpu pyuHoM nepexoge ckonupyrite rnasy 11, cornacoBaHHO
3ameHuTe 11-http Ha 12-templates B go.mod n umnoptax. B internal/web 3ameHnTe web . go,
fobaBbTe templates.go, template_test.go u footer_test.go; npexHuii web_test.go
coxpaHsieTcs. CKonupynTe fepeBo web 13 KOHTPOAbHOM Toukn: assets.go, templates/layouts,
templates/pages, templates/partials n static/css/style.css. OcTanbHble NakeTbl He
MEHSOT NoBejAeHus.

go test ./...
go run ./cmd/shop

OTkpotite http://127.0.0.1:8080/: yBnanTe ABe KapToukun. B MeHIo noka Tonbko eGopher:
KOp3uHa nosBuTCA B rnase 13, pernctpauua — B rnase 19, Bxog — B rnase 20. Ccbliku fgobaBnsiem
BMecTe € paboTaroLmMMm MapLLpyTaMu; OTCyTCTBME ByayLiiero NyHKTa 34eck He owmnbka. Mepexog no
Ha3BaHWIO OTKPbIBAeT OTAENbHYI CTPaHULY KHUMN. Ajpec OTCYTCTBYIOLLE KHUTW MO-MpeXHeMy
[aéTt 404. Cepsep octaHaBnmBaeTcs Ctrl+C.

MuHnmym HTML ana uteHua wabnoHa

HTML pa3meuaeT cMbICA AOKyMeHTa. <h1l> — rnaBHbIA 3aros0BOK CTpaHuLbl, <article> —
caMocTosiTeNibHas KapTouka, <a href="..."> — ccbInka, <p> — ab3aL. 3akpblBaroOLLNI Ter
HauMHaeTcs ¢ </. ATpnbYTbl BHYTPY OTKPbIBAOLLLEro Tera 3ajatoT CBOMCTBA 3neMeHTa. HTML He
aBnsietTca kogom Go.
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lang="ru" nomoraer cpeacTBaM YTeHNs BbIOpaTh A3bIK. charset="utf-8" 3a8aéT KOAMPOBKY.
viewport nossonsieT cTpaHuLe yunTbiBaTb LWNPUHY 3KpaHa. O6nacTb <main> oTaenseT oCHOBHOe
CoAepXMMOe, CCblIka Ha #content No3BoaseT neperiti K HeMy € knaBmaTtypbl. CHayana cMbIca U
NopsfoK UTeHs, 3aTeM opopmMIieHme,

CHayvana ogHa noAacCTaHOBKA

He 6yaem ogHoBpeMeHHO pa3bupaTte ¢ainbl layout, BcTpanBaHme v katanor. OTkporite
labs/@1-template/main.go B KOHTPOALHOW TOYKeE; KOMaHAa 3anyckaeTcs psjoM € go.mod 3Tow
rnasbl.

package main

import (
"fmt"
"html/template"
P

type Page struct{ Title string }

func run() error {
page, err := template.New("card").Parse("<h1>{{.Title}}</h1>\n")
if err !'= nil {
return erxr
}
return page.Execute(os.Stdout, Page{Title: "<Go>"})
}

func main() {

if err := run(); err != nil {
fmt.Fprintln(os.Stderr, err)
os.Exit(1)

go run ./labs/@1-template

<h1>&1t;Go&gt;</hl>

template.New("card") co3gaét Habop c uMeHeM card. Parse pa3bupaeT TekCT WwabnoHa u
MOXeT BepHyTb oLwKnbky; Execute ncnonHaeT ero ¢ KOHKPETHbIMU AaHHBIMU U 3anncbIBaeT
pe3ynbTat B 0s . Stdout. Pazbop u ucnonHeHne — ABa pasHbix wara. 3anucb {{.Title}} untaer
noJie Tekywlero sHavyeHus Page, nepesaHHOro BTOPbIM apryMeHToM Execute.

Mol nepesanu cTpoky <Go>. Pesynbtat cogepxuT &1t ; n &gt ;: HTML-cyLHOCTW 415 3HAKOB < U >,
bpaysep nokaxeTt Ha3BaHWMe TEKCTOM, a He HOBbIM HTML-Terom. TepmmnHan neyataet caMu CUMBObI
pa3MeTKN: OH He aBnseTcs bpay3epom. ONbIT: 3aMeHUTe Ha3BaHMe Ha Go & SQL; oxunpainite Go
&amp,; SQL mexay Teramu. BepHuTe UcxogHOe 3HaYeHme nocsie nNpoBepKu.

OwnbKa HeN3BECTHOrO NOJIA MOXET NPOABUTLCA MPY MCMOIHEHMW, KOTAa MOABUANCE KOHKPETHbIe
AaHHble: nonpobyiTe {{.Missing}}. Owmnbka He3aBepLLUEHHOrO AelicTBUS Bpoge {{ obHapyXmTcs
npu pas6ope. CoxpaHUTe paboumnin BapMaHT: No3Xe 06paboTuUmK JOMXKEH pa3anyaTe 3TV CTagumn n
He OTNPaBAATbL MNOJOBMHY YCMELIHOro oTBeTa.
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3aTem KapKac U noBTopsieMasi 4acTb

define obbsaBnseT MMeHOBaHHbIN WAaboH, a template ncnonHsaet ero. Mimsa B KaBbluKax — KJIOY B
Habope Wabi0HOB, OHO He 06513aHO COBMaAaTh C MMeHeM dalina. MNocnegHasa Touka nepesaéTt
TekyLue AaHHble BOXEHHOMY LIa6IoHY.

package main

import (
n fmt n
"html/template"
"osh

type Page struct{ Title string }

func run() error {

source := "{{define "base"}}<main>{{template "content" .}}</main>{{template "footer" .}}
{{end}}{{define "content"}}<hl1>{{.Title}}</h1>{{end}}{{define "footer"}}<footer>eGopher</footer>{{end}}"

page, err := template.New("pages").Parse(source)

if err != nil {

return err

}
return page.ExecuteTemplate(os.Stdout, "base", Page{Title: "Go"})

}

func main() {

if err := run(); err != nil {
fmt.Fprintln(os.Stderr, err)
os.Exit(1)

}

go run ./labs/@2-layout

<main><h1>Go</h1></main><footer>eGopher</footer>

CHauvana ExecuteTemplate BbibupaeT base, oH Bbi3biBaeT content n footer. Tonbko content
umtaeT Title; nogBan 34ecb COAEPXKUT NOCTOSAHHYIO MoAnuck. MiameHnTe Page . Title: usamenunTtcs
3aronoBoOK, KapKac 1 NoABan COXpaHATCA. 3aTeM ybepute Touky ns {{template "content" .}} n
HabntoganTe NOTepr JaHHbIX BO BNOXEHHOM LwabnoHe. BocctaHoBMTE Nepegayy ToOUKW. Tak Mbl
nposepsieM Ha3HayeHVe apryMeHTa, a He 3anoMmMHaeM CKOHKN Han3yCTb.

B MarasuHe 3T Tpu 06bABAeHNS ByayT pa3geneHbl no damnam layouts, pages n partials. embed
peLuaeT AoCTaBky 3TnX dainosB BMecTe ¢ nporpamMmmoli, a CSS — mnx otobpaxeHue B 6paysepe. OHU
He MeHSIOT YXXe U3YYeHHbIN NPUHLUMN «4aHHbIe - NCMOoNHeHVe WwabnoHa - HTML». Huxe fgobasnsem
NX MO OTAENBbHOCTMW.

Bo3Bpallaemca K KaTasnory

Cope pPXnmMoe CTpaHuubl KaTanaora:

{{define "title"}}{{.Title}}{{end}}
{{define "content"}}
<h1>{{.Title}}</h1>
{{range .Books}}
<article>
<h2>
<a href="/books/{{.ID}}">{{.Title}}</a>
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</h2>
<p>{{money .PriceMinor}} {{.Currency}}</p>
</article>
{{else}}
<p>KaTtanor noka nycTt.</p>
{{end}}
{{end}}

[BOlHbIEe GUrypHble CKOOKN — AecTBMA WwabnoHa. {{.Title}} 6epét none Title TekyLumx
JaHHbIX. {{range .Books}} NpoxoauT No KHUram; BHYTPW LKA TOYKOM CTaHOBUTCS TekyLyas
kHura. {{else}} nokasbiBaeT TeKCT Npu nyctom cpese. {{end}} 3aBepLuaeT 6710K. ITO OTAENbHbIN
a3bik html/template; cnoBa noxoxu Ha GO, HO NpaBwuaa NPUHAAIEXaT LWabaoHM3aTopy.

{{money .PriceMinor}} BbI3blBaeT 3aperncTpmpoBaHHyo ¢pyHKLMIO dopmaTnposBaHus. LieHa
XPaHWUTCA LebIM YACIOM MUHUMaSIbHBIX eAnHnL,; deneHre Ha 100 AaéT uenyro YacTb, OCTaTok %
100 — ppobHyto. PopmaT %02d gononHseT APobHYH YacTb cnesa Hyném. N3 105 nonyyvaem 1.05.
O6nactb NpUMEHeHNs 3TOro MOMOLLHNKA — HeoTpuLUaTe/IbHble LieHbl Halllelr BantoThl C ABYMS
APOOGHBIMYM 3HAKaMU; 3TO He YHMBepPCanbHasa bnbnnoTeka AeHeXHbIX PacYéTos.

BCTpaI/IBaHI/Ie N noaroToBkKa oTBeTa

My6anyHbIe pecypcbl Cpasy pasgen M Nno HazHayeHuto, YTobbl POCT MarasrHa He npeBpaTua
static B 06WMiA cknaa:

web/static/
brand/ NOTOTUM N PUPMEHHbIE 3HAaKW
css/style.css Tabnuua cTunen
js/ cueHapun 6paysepa, KOrpa MoHago6aTcs
images/ oblweAoCTyMHble M306paxeHns

Cerivac ncnonbsyrotcs CSS 1 pupmeHHble n3obpaxkeHns. B nankax js n images nNexumT nycTon
.gitkeep: Git xpaHuUT palinbl, a He NyCTble ANPEKTOPUM, MO3TOMY 3TOT 0b6bIUHbI dpain coxpaHseT
CTPYKTYpY B PEMO3UTOPUIN 1 KOMMJIeKTe MPMMepPOB. DTO COralleHne NpoeKkTa, He crneunanbHas
KomaHaa Git. JavaScript moka He Hy>XeH; NycTas narnka He 03Ha4vaeT, YTO HY>KHO NNCaTb AULLHWIA
cueHapuii.

brand cogep>XnUT NOCTOAHHYIO alileHTVKY Mara3nHa, images — o6LeA0CTyMNHbIE UANKCTPALMN K
06/10XKM TOBaPOB. MoJiHble NAaTHble KHUMW, 6a3bl, KTOYN 1 MONb30BaTebCKMEe 3arpy3ku CloAa He
OoTHocATCA. lobaBneHve dpalina Ha ANCK caMo Mo cebe He oTKpbIBaeT emy HTTP-agpec: cepBep SIBHO
obcnyxumeaet /assets/css/style.css n nepeyuncieHHble HUXe pupMeHHble n3o06paxeHus. MyTb
Ha Ancke — web/static/css/style.css; URL BoibupaeT MmappyTtusatop. Mpu gobasneHnn
HOBbIX TMNOB PeCypPCoB pacLumpsem 06paboTKy 0CO3HaHHO, 6e3 BblAaun CNNCKa ANPEKTOPUIA.

Jlorotvin " maneHbKass UKOHKa pewaroT pa3Hblie 3aa4n

Bweb/static/brand/gopher-cart.png nexumt norotun: rodep c TeNexkor no MoTMBam
0610XKN Hawen kKHUrY, 370 PNG ¢ npo3payHbiM $oHOM, 256 x 256 nukceneli. B wanke oH
nokasbiBaeTcs pasmepoM 80 x 80; 3anac paspeLleHns MoOMoraeT Ha MNAOTHbIX IKpaHax. s
KpOLLUeYHOW BKAaAKM NoApPObHas Tenexka He MOAXOAMT: OTAe/IbHAs MKOHKA MoKasbiBaeT TONbKO
y3HaBaeMmyto rosioBy rogpepa.

favicon.ico cogepxuT gBa pa3mepa, 16 x 16 n 32 x 32. x ncxogHole PNG Toxe nexart B brand.
apple-touch-icon.png — kBagpat 180 x 180 c 6enbIM GOHOM A/15 COXPAHEHWA caliTa Ha
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AOMaLLHeM 3KpaHe COBMeCTUMOro YCTPOCTBA. 9TO MKOHKA, He YCTaHOBKAa MONHOLLEHHOro
NpuUnoxeHUs; MaHndecTa 1 paboTbl 6e3 ceTn 34echb HeT. MIcxogHble 60/bLuve 1306paxKeHns n
onuncaHne Nx NOAroTOBKN HaXOAATCS B MaTepuanax pefakumnm, a B KOHTPOSIbHOW TOUKe — roToBble
HebonbLune dalinbl.

Bweb/templates/layouts/base.html anemeHTbl 1ink c rel="icon" u
rel="apple-touch-icon" coobLuatoT bpaysepy Ha3HaueHue painos. B
web/templates/partials/header.html o6bIuHbIZ img 3arpy>xaeT norotun. ATpnbyTbl width n
height pe3sepBupytoT MmecTo A0 3arpy3ku. Ccblaka NoroTuna noayyaeT JOCTYMHOE UMS Yepes
aria-label="{{brand_name}} — Ha rnaBHyw".M03TOMY Yy N306paxKeHNs OCTaB/IEH MYCTOM
alt="":nporpaMma uTeHus 3KpaHa NCMNOJib3yeT UMS CCbINKM U He NoBTOpseT ero. OTAeNbHbIN
afeMeHT nav c aria-label="lnaBHoe MeHKW" 06BbeAVHAET TEKCTOBbIE CCbIIKM MeHt0. PyHKLMA
brand_name Bo3BpalLlaeT KOPOTKOe Ha3BaHWe eGopher; Wwanka, NojBan U Ha3BaHWe BKIAAKN
NCNONb3YHT 04HY dyHKLMIO. [py cMeHe 6peHAa AOCTaTOUYHO M3MEHUTL 3TO 3HaYeHne B
internal/web/templates.go.

Job6asbTe internal/web/brand.go n Bbi3oB registerBrand(mux) cpasy nocne co3gaHus
MapLpyTui3aTopa. PyHKUNS perncTpmpyeT TONbKO TPU pa3peLLéHHbIX agpeca; cogep>Kmmoe
nNpoun3BoAbHOM Nanku Yepes HTTP He packpbiBaeTcs. serveImage NpUHUMAaET 6aiTbl N TUN
cogepxmmoro: image/png ana PNG n image/vnd.microsoft.icon ana ICO. w.Write(data)
nepeAaér ABOMYHbIe 6aiThl 6e3 NpeobpasoBaHNA B TEKCT. 34eCb pe3ynbTaT eANHCTBEHHON 3anncn
NUTHOPUPYETCS SSBHO: NPy 060pBaHHOM COeAMHEHNY MOBTOPHAas 3anncb OTBETa He BOCCTaHOBUT
KAneHTa.

package web

import (
"net/http"

"github.com/dake-edu/gopher-shop/book/examples/12-templates/web"

func registerBrand(mux *http.ServeMux) {

servelmage(mux, "/assets/brand/gopher-cart.png", "image/png", assets.lLogo)
serveImage(mux, "/favicon.ico", "image/vnd.microsoft.icon", assets.Favicon)
servelmage(mux, "/assets/brand/apple-touch-icon.png", "image/png", assets.TouchIcon)

func servelImage(mux *http.ServeMux, path, contentType string, data []byte) {
mux.HandleFunc ("GET "+path, func(w http.ResponseWriter, r *http.Request) {
w.Header().Set("Content-Type", contentType)
_, _ = w.Write(data)

JloroTnn 1 MKOHKW BCTPanBaKTCA Yepes oTAe/bHble nepemMeHHble []byte B nakeTe assets; nocne
3aMeHbl N306paxeHns TpebyeTcsa nepecbopka NporpamMmel. MposepbTe NOroTUN B LLANKe U
oTkporiTe /favicon.ico Hanpsamyto. Ecnv Bkiagka nokasbiBaeT NPexXHU 3Ha4OK, yuTuTe KeLu
6paysepa: nepesarpysurte CTpaHuLYy WIn NpoBepbTe eé B HOBOM npodune. TecTt
TestBrandAssetsAndClosedDirectory cpaBHVBaeT OTBETbI C BCTPOEHHbLIMY painamMum 1
nposepsieT 404 ns HensBecTHoro darina v katanora.

package web

import (

shanrag.org - 0.21.0-sample 103



" bytes "
" fmt "
"net/http"

"github.com/dake-edu/gopher-shop/book/examples/12-templates/internal/catalog"

type pageData struct {
Title string
Books []catalog.Book

func money(minor int64) string { return fmt.Sprintf("%d.%02d", minor/100, minor%100) }

func New(books []catalog.Book) http.Handler {
snapshot := append([]catalog.Book(nil), books...)
page := pageTemplate("home")
render := func(w http.ResponseWriter, data pageData) {
var out bytes.Buffer

if err := page.Execute(&out, data); err != nil {
http.Error(w, "He yganocb nokasaTb cTpaHuuy", http.StatusInternalServerError)
return

}

w.Header().Set("Content-Type", "text/html; charset=utf-8")
= out.WriteTo(w)

[

}

mux := http.NewServeMux()

registerBrand(mux)

mux .HandleFunc ("GET /{$}", func(w http.ResponseWriter, r *http.Request) {
rendexr(w, pageData{Title: "KaTtanor", Books: snapshot})

})

mux .HandleFunc ("GET /assets/css/style.css", func(w http.ResponseWriter, r *http.Request) {
w.Header().Set("Content-Type", "text/css; charset=utf-8")
fmt.Fprint(w, styleSource)

})
mux .HandleFunc ("GET /books/{id}", func(w http.ResponseWriter, r *http.Request) {
for _, book := range snapshot {
if book.ID == r.PathValue("id") {
rendexr(w, pageData{Title: book.Title, Books: []catalog.Book{book}})
return
}
}
http.NotFound(w, 1)
})

return mux

B BepxHeypoBHeBOM MNakeTe web 06baABEeHO NMA assets, UTobbl ero He NyTaTb C 06paboTUMKaMu.
[npekTtnBa //go:embed templates static Bknrouaet aepeso dalinoB B embed.FS. 310
BCTpoeHHas darinoBas cucrema ToNbKo AN YteHus. MNyTb cunTaetcs oT darina c AUpeKTUBON;
BbIVITV HaBepXx Yepes . . Hesb34. [103ToMy assets. go N1exnT paaoM € nankamu pecypcos.
OTgenbHas cTpokoBasi nepemeHHas Style BctpavBaeT CSS ans npocTtoro o6paboTuymika og4HOro
darina.

// Package assets contains the public presentation files embedded in the binary.
package assets

import "embed"

shanrag.org - 0.21.0-sample 104



//go:embed templates static
var Files embed.FS

//go:embed static/css/style.css
var Style string

//go:embed static/brand/gopher-cart.png
var Logo []byte

//go:embed static/brand/favicon.ico
var Favicon []byte

//go:embed static/brand/apple-touch-icon.png
var TouchIcon []byte

Kapkac gokymeHTa xpaHuTca B layout. {{define "base"}} ob6bsaBnsieT MMeHOBaHHbI LLA6MOH,
{{template "content" .}} ncnonHsieT Apyrovi WabaoH N nepeaéT emy TekyLlMe JaHHbIe.
Partials — HebonbLUME NOBTOPSAIOLLMECH YacTW, HaNpYMep LWanka 1 noasan. 3To cornalleHme ob
ycTponcTBe panos, noagaepXkaHHOE CpeacTBaMuy CTaHAAPTHOW 6MBANOTEKM, @ HE CTOPOHHUIA
JABVIXOK.

{{define "base"}}
<!doctype html>
<html lang="ru">
<head>
<meta charset="utf-8">
<meta name="viewport" content="width=device-width, initial-scale=1">
<title>{{template "title" .}} — {{brand_name}}</title>
<link rel="icon" href="/favicon.ico" sizes="16x16 32x32">
<link rel="apple-touch-icon" href="/assets/brand/apple-touch-icon.png" sizes="180x180">
<link rel="stylesheet" href="/assets/css/style.css">
</head>
<body>
<a href="#content">Mepentn K copepxumomy</a>
{{template "header" .}}
<main id="content">{{template "content" .}}</main>
{{template "footer" .}}
</body>
</html>
{{end}}

{{define "header"}}
<header>
<a class="brand" href="/" aria-label="{{brand_name}} — Ha rnasHyw">
<img src="/assets/brand/gopher-cart.png" width="80" height="80" alt="">
</a>
<nav aria-label="TnaBHoe MeHW">
<a href="/"{{if nav_active "catalog"}} aria-current="true"{{end}}>{{brand_name}}</a>
</nav>
</header>

{{end}}

Tekywuii rog B o6iem nogBane

MoaBan nokasbiBaeT 3HaK ©, TekyLMA FOA4 N Ha3BaHWe MarasmnHa. &copy ; — HTML-cywHOCTb:
6pay3ep oTobpaxaet eé kak ©. {{year}} n {{brand_name}} Bbi3bIBatOT PyHKL MM B3 apryMeHTOB;
TOYKW Nepes MeHaMu HeT. B oTanume ot {{.Title}}, OHM He UNTaOT NONSA JaHHbIX CTPAHULbI.
MosTomMy oAVH NozBan paboTaeT 1 € KaTasoroMm, 1 nosgHee ¢ 6M6ANOTEKON 1 AAMUHNCTPATUBHBIMU
CTpaHMLaMy, Aaxe ecin y HUX pasHble CTPYKTYPbI AaHHbIX.
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{{define "footer"}}
<footer>
<p>&copy; {{year}} {{brand_name}}</p>
<p>Y4ebHbll MHTEepHeT-MarasuH.</p>
</footer>

{{end}}

Kaxaas ctpaHuua onpegenset title n content. Ans Heé co34aéTca oTAeNbHbIM Habop: 06LMiA
layout, obLyme partials n poBHO oanH dain cTpaHuupl. Henb3s pasobpath BCe CTpaHMLbI O4HUM
LWabNOHOM: OANHAKOBbIe MMeHa content HauHyT 3aMeHsATb Apyr Apyra. ParseFS untaet ¢paiinbl ns
BCTPOeHHoro assets.Files; wabnoH nytn * . html Beibupaet partials. ViMsa cTpaHuLbl 3a4a6T Haww
KOZ npw 3anycke, a He NnapameTp URL. MoarotosneHHble HABOPbI HE 3MEHSATCA BO Bpems
3anpocos.

package web

import (
"html/template"
"time"

assets "github.com/dake-edu/gopher-shop/book/examples/12-templates/web"
// Each page gets its own set: identical content names cannot replace another page.

// Call only during handler construction, before serving concurrent requests.
func pageTemplate(name string) *template.Template {

active := "account"

if name == "home" || name == "workshop" {
active = "catalog"

}

if name == "cart" || name == "order" || name == "payment" {
active = "cart"

}

if name == "cart" {
name = "home"

}
return template.Must(template.New("base").Funcs(template.FuncMap{

"nav_active": func(section string) bool { return section == active },
"money" : money,
"year": func() int { return time.Now().Year() },

"brand_name": func() string { return "eGopher" },

}) .ParseFS(
assets.Files, "templates/layouts/base.html", "templates/partials/*.html",
"templates/pages/"+name+".html",

))

var styleSource = assets.Style

template.FuncMap — Tabnnua MEH GyHKLUMIA, JOCTYNHBIX WWAbAoHyY. Pernctpypyem money, year
n brand_name uepes Funcs go ParseFS: nHaue pasbop octaHoBuMTCA € owumbkor function
"year" not defined. ®PyHkums brand_name Bo3BpallaeT Ha3BaHMe MarasnHa; 3To 3HaveHue
MOXHO VM3MEeHUTb B OAHOM MecTe Al BCeX NoABasioB.

MakeT time BXOAUT B CTaHAAPTHYO bmnbnnoTeky. time.Now () YnTaeT TekyLlee Bpems, a MeToj
.Year () Bo3Bpawaet rog kak int. 3anuce func() int { return time.Now().Year() }
CO32a8T PyHKLMI0 6e3 apryMeHTOB: eé Tesl0 BbINOHAETCS Npu Bbi3oBe {{year}}, To ecTb Npu
KaxaoM GopMmnpoBaHun cTpaHnubl. Mbl nepegaém camy GyHKLMIO, a He 3apaHee BbIYNC/IeHHbI
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rog. Nostomy paboTatoLLmii cepBep aBTOMaTMYECKN MOKAXeT HOBbIV rog nocne noayHouun 1 sHBaps,
6e3 nepecbopkM 1 Nepesanycka. Y>xe oTKpbITas BKIajka 06HOBUTCSA NpU CefytoLLieil 3arpyske
CTpaHuLbI.

3peck MCnonb3yeTcs IoKanbHasi BpeMeHHasi 30Ha npolecca cepBepa. Ha cepsepe ¢ UTC rog
cMeHuTCcs no UTC; ecniv MarasunHy HyXXeH KaneHAapb ONpesenéHHOro pervMoHa, BpeMeHHYH 30HyY
cnefyeT 3aaThb IBHO. DTO OTAeNIbHOE PeLUeHMe, a He CBOMCTBO Ai3blKa LLIa6/10HOB.

MpoBepbTe: 3anyCcTUTe MarasmH 1 HanguTe © ¢ TeKyLLMM ro40M BHM3Y KaTanora 1 CTpaHuLbl KHUTIA.
B footer_test.go oanH pa3obpaHHbI WabAOH UCMOJHAETCA C TECTOBOV GyHKLMEN YacoB
cHauvana ans 2026, 3atem gns 2027 roga. Takas nogMeHa NpoBepsieT CMeHy 3HaueHus 6e3 oxumgaHns
HoBoro rosa n 6e3 nsMeHeHUst CUCTEMHbIX YacoB. Yncna B TeCTe — NPOBEPOYHbIe JaHHbIE; B
paboTatoLiem MarasviHe rof, 6epétcs Tonbko 13 time.Now() .Year().

Mpu n3ameHeHun BcTpoeHHoro HTML nnan CSS nepesanyctnte go run ./cmd/shop. BctpavBaHue
He AenaeT pecypcbl CeKpeTHbIMU: 6pay3epy nepegaérca pesynbtat HTML v ny6anyHein CSS.
MnaTHble Palinibl KHUTN 34eCb XPaHUTb HeNb3s.

HoBas 3anunck append([]catalog.Book(nil), books...) co3gaét konuto 3ieMeHTOB cpesa.
[Icatalog.Book(nil) — nycton nil-cpes Hy>KHOro Tvna. Tpm Toukun nocie books nepegatoT
3/1eMeHTbl Cpe3a Kak OTAeNbHble apryMeHTbl append. 3To kpaTkas ¢opma 3HakoMoli napbl make n
COpY, a He «NPOoAO/IXXeHME NPONYLLEHHOrO Kofax». VICXOAHbIM 1 HOBLIV cpe3 He pa3aensitoT
N3MeHsIeMble 3/1EMEHTbI MaCCUBA; BIOXKEHHbIE CCbIIKU BHYTPU 3/1IEMEHTOB, eCNU MOABATCS, TPebyoT
OTAEeNbHOro BHUMaHUS.

template.FuncMap cBsi3biBaeT MMs money ¢ Hallen GyHKLMen. DYHKLMN perucTpupyroTcs 40
Parse, uTobbl MMeHa 6bI1M M3BECTHLI NpU pasbope. template.Must npoBepsieT pesynbTaT pasbopa
N aBapUIMHO OCTaHaBAMBaeT 3aMnyck NPy oLLBKe BCTPOEHHOro WabnoHa. 3To 0CO3HaHHas rpaHuLa:
HeBepHbI WabnoH — fedekT NocTaBAeHHOM NporpamMmmbl. OWMOKKM NOIb30BaTeNbLCKON GOpPMBbI
no3xe 6yaeM BO3BPaLLLATb Kak 06blYHbIe OTBeThbl, 6e3 aBapUNHO OCTaHOBKM.

Mpu ncnonHeHWM WaboHa cHayana nuwem B bytes . Buffer — 6ydep B namatn. Ecim Execute
BEPHY/ OLLMBKY, MOXHO eLLé yecTHO oTnpaBuTb ctatyc 500. MNpn HemMeaeHHOW 3anncn B CeTb YacTb
YCreLHOV CTpaHWLbl MOraa 6bl yXKe YATU KNVMEHTY, U MOMEHSITb CTaTyc CTano 6kl no3gHo. Mocne
ycneLHoro ncnonHeHms ctasum Content-Type: text/html; charset=utf-8 n nepeHocum
6ydep B oTBeT. OLWINGKY NOCNeHEeN ceTeBOWN 3anNUCK yXKe Heb3a NCMPaBUTb HOBLIM CTaTyCOM;
HabNA4aeMOCTb TakMX OWNB0K 406aBMM No3gHee.

pageData — gaHHble KOHKPETHOro NpeacTaBneHns. Mbl He NepeAaém LWaboHy BeCb cepBep UK
6yAyLLYH 3aM1Cb NONb30BaTENS C MapoieM. 3TO AeNaeT rpaHnLbl CTPAHMULbI MOHSATHBIMU.

TekcT He Ao/HKeH CTAaHOBUTbCA nporpaMMO|7|

html/template skpaHupyeT 0bblUHbIE CTPOKM C YHETOM MeCTa BCTaBKW. ECinM Ha3BaHMe cofep>XuT
<script>, 6paysep JO/IKeH yBUAETb TEKCT, a He UCMONHUTL CLieHapuiA. Henb3s oTKNoYaTh 3auTy
npeobpasoBaHVeM NOb30BaTeNbLCKOro BBoAa B template . HTML. Takoi Tnn o3HavaeT
JoBepeHHbIi HTML v cHMMaeT YacTb aBTOMaTUYeCKUX MPOBEPOK.

TecTupyem 3TO 1 NMyCTO KaTasor:

package web

import (
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"net/http/httptest”
"strings"
"testing"

"github.com/dake-edu/gopher-shop/book/examples/12-templates/internal/catalog"

func TestEscapeAndEmptyCatalog(t *testing.T) {
cases := [][]catalog.Book{
nil,
{{ID: "go", Title: "<script>alert(1l)</script>", Currency: "KZT"}},

for _, books := range cases {
w := httptest.NewRecorder()
New (books) .ServeHTTP(w, httptest.NewRequest("GET", "/", nil))
body := w.Body.String()
if w.Code != 200 || strings.Contains(body, "<script>") {
t.Fatalf("unsafe response: %s", body)
}

if len(books) == @ && !strings.Contains(body, "KaTtanor noka nyct") {
t.Fatal("missing empty state")

}
if len(books) > @ && !strings.Contains(body, "&lt;script&gt;") {
t.Fatal("missing escaped title")

}
if money(105) != "1.05" {
t.Fatal("money format")

&& B TecTe — nornyeckoe W: o6e NpoBepKkn JOMXHbI 6bITb UCTUHHBI. BbluncieHne cieBa Hanpaso
npekpaLlaeTcs Npu nepsoM noxHoM ycnosun. B [][]catalog. Book BHelHW cpe3 xpaHUT
Habopbl KHUT, @ BHYTPEHHWIN — KHUM O4HOrO CLeHapus. BAOXeHHbIA anTepan MOXeT onyckaTb
NOBTOP YXe M3BEeCTHOro TUMNa; 3TO COKPAaLLeHMNe, @ He HOBAs CTPYKTYPa AaHHbIX.

3awmTta oT BHeapeHusa HTML He 3aMeHAeT npoBepky LieHbl, 4OCTyrnoB i agpecos. OHa peLuaeT
KOHKpeTHyo 3ajauy npeactaBneHns Tekcta. OnopHbIi 06pas — nNoAnNucb B paMKe: CMBO/bI
OCTalTCA MOAMMCHIO, @ He CTAHOBATCA YKa3aHUAMUN MOHTaXHWKY. FpaHMLa obpasa: 6e30nacHoCTb
3aBUCUT OT KOHTEKCTa BCTaBKWN, a He OT 06LLeil «YNCTOTbI» CTPOKN.

CSS n npoBepka yaob6¢cTBa

CenekTop BbIOMpaeT 31eMeHTbl, CBOWNCTBA BHYTPU PUIrYpHbIX CKOBOK 3aatoT opopMaeHue.
max-width orpaHnuvBaeT ANNHY CTPOKKW, margin 3a4aéT BHelWHWe oTcTynbl, padding —
BHYTpeHHMe. : focus-visible o603Ha4aeT BUANMbIA GOKYC NpU HaBUraumu; He ybmpaiite o6BoAKY
6e3 NOHATHOW 3aMeHbl. Tem COOTHOCUTCA C pa3MepoM LWpndTa KopHeBoro sanemeHTa. B CSS 3annce
text-align: center; cOCTOUT U3 UMEHW CBOIMCTBA, ABOETOUMS, 3HAYEHNS U TOUKN C 3aNATON. 3TO
A3bIK 0POPMNEHNS, @ HEe MHCTPYKLMS Go.

*, *::pbefore, *::after {

box-sizing: border-box;

:root {
--color-primary: #006078;
--color-on-primary: #fff;
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html {
height: 100%;
overflow-wrap: anywhere;

}
body {
min-height: 100%;
min-height: 1@@dvh;
display: flex;
flex-direction: column;
max-width: 52rem;
margin: @ auto;
padding: @.75rem;
font: 1lrem/1.6 system-ui, sans-serif;
color: #182f35;
background: #fff;
}
hl {
font-size: clamp(1l.5rem, 5vw, 2.25rem);
line-height: 1.25;
}
h2 {
font-size: clamp(1l.2rem, 4vw, 1.6rem);
line-height: 1.35;
}
a {
color: var(--color-primary);
text-underline-offset: 0.2em;
}

a:focus-visible, button:focus-visible, input:focus-visible {
outline: 3px solid #9c3b00;
outline-offset: 3px;

header, nav {
display: flex;
flex-wrap: wrap;
align-items: center;
gap: ©0.5rem @.75rem;

header a, nav a {
display: inline-flex;
align-items: center;
min-height: 2.75rem;

header, footer {
padding: @.75rem 0;

footer {
background: var(--color-primary);
color: var(--color-on-primary);
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padding: lrem;
border-radius: @.5rem;
margin-top: auto;
flex-shrink: 0;
text-align: center;

}

article {
min-width: 0;
padding: 1rem 0;
border-bottom: 1px solid #bac7cb;

}

form {
display: grid;
gap: 0.75rem;
margin: lrem 0;

}

label {
display: block;
min-width: 0;

}

input, button {
max-width: 100%;
min-width: 0;
min-height: 2.75rem;
padding: @.5rem @.75rem;
border: 1px solid #647a80;
border-radius: @.5rem;
font: inherit;

input:not([type="checkbox"]):not([type="hidden"]) {
display: block;
width: 100%;
background: #fff;
color: #182f35;

input[type="checkbox"] {
width: 1.25rem;
height: 1.25rem;
min-height: 0;
margin: @ @.5rem @ 0;
vertical-align: middle;

label:has(input[type="checkbox"]) {
display: flex;
align-items: center;
min-height: 2.75rem;

button {
cursor: pointer;
white-space: normal;
overflow-wrap: anywhere;
background: var(--color-primary);
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color: var(--color-on-primary);

img, svg {
max-width: 100%;
height: auto;

pre {
max-width: 100%;
overflow-x: auto;

.error, [role="alert"] {
color: #9blcic;

@media (min-width: 4@rem) {
body {
padding: 1.5rem;
font-size: 1.1rem;

form {
max-width: 36rem;

button {
justify-self: start;

.brand {
display: inline-flex;
align-items: center;
gap: 0.5rem;
max-width: 100%;

.brand img {
flex: @ 0 auto;
width: 5rem;
height: 5rem;
object-fit: contain;

/* Keep the logo at the left edge and let only the menu links wrap. */
header {

flex-wrap: nowrap;

flex-shrink: 0;

header .brand {
flex: @ @ auto;

header nav {
flex: 11 0;
min-width: 0;
margin-inline-start: auto;
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justify-content: flex-end;

main {
flex: @ @ auto;
min-width: 0;

@media (max-width: 39.999rem) {
header {
flex-direction: column;
gap: 0.5rem;

header nav {
flex: @ 1 auto;
width: 100%;
margin-inline-start: 0;
justify-content: center;

header nav a {
padding: @.25rem;
border-radius: @.5rem;
text-decoration: none;

header nav a:hover {
background: #e5edf0;

header nav a[aria-current="true"] {
background: var(--color-primary);
color: var(--color-on-primary);

@media (max-width: 39.999rem) {
header nav {
column-gap: @.25rem;

Cenektop footer BbibMpaeT nogsan ns web/templates/partials/footer.html. MNpasuno
text-align: center Bweb/static/css/style.css BblpaBHMBAET ero TeKCT rno
rOpPU3OHTaNbHOMY LIeHTPY, BK/IloUas 06a ab3aua. bnoyHbIlvi NoABan 3aHMMaeT JOCTYMHYHO LUMPUHY;
AJIMHHbBIE CTPOKW MO-NpeXHeMy NepeHoCATCs Ha Yy3KOM 3KpaHe. PrKCMpoBaHHas WpUHa U
abCcoNtoTHOE NO3NLIMOHNPOBAaHME ANSA 3TOMO HE HYXHbI.

YTO6LI MOABaN He NOAHVMAICA K CepefiHe KOPOTKOW CTpaHuLbl, 3aAaém KopHesomy html BbicoTy
100%, a body — min-height: 100%, display: flex un flex-direction: column. Cneaytouias
deknapauma min-height: 10@dvh ncnonb3yeT BbICOTY AVHaMMUYECKOM 061aCTV NPOCMOTPa B
noAajep>X1BatoLLnX eé bpaysepax; NPOLEHTHas 3aNncb OCTAETCH 3anacHbIM BapPUAHTOM.
min-height, B oTAnuYMe OT XECTKOro orpaHNYeHns BblCOThI, MO3BOJIAET CTPaHMLLE pacTu BMecTe C
COAEPXNMbBIM.

Y footer cBoncTBo margin-top: auto 3abupaeTt cBo60AHOE MECTO Haj NoABanoM. Ha KopoTkoli
CTpaHuLe 3TO OMNYCKaeT ero K HMXHeMy Kpato € Y4ETOM BHYTPEHHMX OTCTynoB body; Ha AIMHHOM
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CBO6OAHOro MecCTa HeT, U noaBan UAET nocne cogepxmmoro. flex-shrink: @ He gaét okMmaTb
noagan. Ana main 3anucek flex: @ @ auto coxpaHseT eCTeCTBEHHYHO BbICOTY COAEPXKMMOrO. 34ech
He TpebyeTcsa position: fixed: 3akpennéHHbIV NOBEPX CTPaHWLbI MoABaa MOT 6bl 3aKpbITh
KHOMKW U TEKCT.

B wanke norotn n nav — ABa 3n1eMeHTa ropnsoHTanbHoli flex-packnagkn. header He nepeHocUT
3TK ABa 610oka (flex-wrap: nowrap), a CCbIIKM BHYTPU Nav MOTYT NepPeHOCUTLCA.
margin-inline-start: auto oTgaért cBobogHOE MecTo nepes MeHto, justify-content:
flex-end BblpaBHMBAET ero CCbIIKX K NpaBomy kpato. Tlex: 1 1 0@ no3BonsieT MeH 3aHATb
OCTaBLUYHOCA WMPUHY, @ min-width: @ — ckaTbca Ha cMapTdoHe. Ha WMpOKOM aKpaHe norotun
0OCTaéTCsa C/ieBa, MeHto cnpasa. B meanasanpoce @media (max-width: 39.999rem) meHsem
Hanpag/ieHVe Wanku Ha column: 1OroTMn pacnonaraeTcs Mo LeHTPY, MeHIo Nog HUM. [1s MeHto
cbpacbiBaeM aBTOMaTMYeCKNiA 60KOBOIM OTCTYN, 3a4aéM width: 100% wn justify-content:
center. KopoTkas ccblika eGopher nomoraet Tpém nMyHKTam NomeLLaTbCsa B O4HY CTPOKY Aaxe npwu
wnpuHe 320 nukceneri. NepeHOC OCTaéTca paspeLléHHbIM AN YBeIMYEeHHOro TekcTa unu 6onee
AJIMHHOIO NMepeBoAa: AOCTYMHOCTb CCbIIOK BaXXHee MPUHYANTENIbHOMO yaep>KaHWs O4HOM CTPOKN.

MpoBepsiiTe TP CAy4vasi: KOPOTKYH KAPTOUKY KHUMU, AJIMHHBIV KaTanor 1 cMapToH B ABYX
opueHTauumsx. Moasan Ao/MKEH OCTaBaTbCA HMXKE COAEPXKMMOro, N0roTUMN — NOMHOCTBIO BUAMMBIM,
a CCbUTKM — AOCTYMHbIMW 6€3 ropM30HTaNbHOM NPOKPYTKX. MoBeaeHMe 3KPaHHOW KnaBuaTypbl
AOMONHUTENBHO NPOBEPSETCS Ha peanbHOM YCTPOMCTBE: YMeHbLUeHVe OKHa HacTo/IbHOro 6pay3epa
€ro He BOCNpPON3BOANT.

MpoBepbTe cTpaHULy 6e3 Mbiwn: Tab foNxeH NociefoBaTeNbHO NepeBoANTb GOKYC MO CCbiKaM,
Enter — oTkpbIBaTb BbI6paHHYt0. YBen4bTe MacLiTab 6paysepa fo 200%, cy3bTe OKHO. TekcT 1
LieHbl JO/IXKHbI 0CTaBaTbCs YMTaeMbIMU. DTa HE6O/bLLIAA NPOBEpKa He paBHa NOIHOMY ayANUTY
AOCTYMHOCTW, HO BbISIBNISET fedeKTbl paHbLLe.

CamocToATenbHO: nycroe coctosiHune

MpepackaxuTe, Yto otobpasntca npu New(nil). 3aTem HaamTe NpoBepky B template_test.go.
N3meHunTe coobLieHme Ha «HOBbIe KHUM CKOPO MOSABATCA» U CHayana ncrpaBbTe OXUAAeMbI TeKCT
TecTa. [poBepbTe, UTO TECT NajaeT A0 U3MeHeHMs WaboHa 1 MPOXOAUT Noc/ie Hero.

Mopackaska: HyxeH 6nok else y range, a He JONONHUTENbHAA NPOBePKa ANNHbI B Go. PelueHue:
3aMeHUTb TONbKO TEKCT 3TOro 6710Ka 1 COOTBETCTBYIOLLEe OXMAaHMe TecTa. BocctaHoBuUTE
NCXOAHbI BapuaHT nepes cieaytoLleri KOHTPOJIbHOW TOUKO.

Ecnn komnunaTop coobuaet no matching files found, npoBepbTe AepeBo pecypcoB PSAOM C
web/assets.go. Ecnav ParseFS He HaxoauT cTpaHuLy, NpoBepbTe eé NMA B
web/templates/pages. Ecnn cepBep 3aBepLunncs c owmbkor pasbopa wabnoHa, NnpoBepbTe Napbl
range/end n umeHa ¢yHKUMIA. Ecnn nponan ctuab, oTKponTe /assets/css/style.css: gomkeH
npuinTn CSS, a He HTML ¢ 404.

FoTOBHOCTL: Bbl pasnnyaeTte Go, HTML, CSS v geiicTBns WwWabnoHa, o6bsacHAeTe aBToMaTu4eckoe
3KpaHVpoBaHue 1 bydep, NnpoBepseTe NyCTOM KaTaaor N yMmeeTe NPONTY CTPaHWLY KaBUaTypoii.
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AfanTUBHOCTDb: LULMPUHA COAEP>XKMMOro0, a He Ha3BaHMe YCTPOICTBA

CTpaHunLUa A0MKHA NepecTpanBaTbCs NPU U3MEHEHUN AOCTYMHOW LWNPUHBI: CMapTOoH
NMOBOPaYMBaETCS, NAAHLLET OTKPbIBAET fBa NPUIOXEHNS PSAOM, NO/Ib30BaTeNb HOYTOyKa
yBennymBaeT Macltab. He onpesensiem ycTpoicTBO MO MMeHM bpay3epa 1 He 3anpeLiaem
mMacwTabuposaHue. B layout yxxe 3agaH width=device-width, initial-scale=1 6e3
maximum-scale.

HaunHaem ¢ 04HOM KONOHKMW. box-sizing: border-box BkAtOUYaeT pamKy M BHYTPEHHME OTCTYnMbl
B 3aZl@aHHYI0 WNPUHY. MNons 3aHumMaroT width: 100%, HO He BbIXOAAT 3a poauTens; min-width: @
paspeLuaeT UM OkuMaTbcs. overflow-wrap: anywhere nepeHOCUT gaxke AMHHbLIA ID, nouTty nan
SHA-256. He ckpbiBaem owwnbky vepes overflow-x: hidden: nHaue 4acTb COAEPXMMOro MPOCTO

ncyesHer.

display: gridy ¢opmbl pacnonaraet noas No NOpsAKy, gap Co3gaéTt npomexyTkn 6e3 Habopa
OTAeNbHbIX OTCTYNoB. HaBuraums ncnonesyet display: flex u flex-wrap: wrap: cCbUIKK
nepexoAsT Ha CneaytoLLyto CTPOKY. Clamp orpaH1YBaeT pasmep 3aronoBka CHU3Y 1 CBEPXY, a
cpeAHee 3HaYeHue 3aBUCUT OT LUMPUHBI OKHa (vw). KHOMKW 1 NONS NMELOT BbICOTY HE MeHbLUe
2.75rem; 3T0 BbIOpPaHHBbIA AN NpoeKTa YAOBHbIV pa3Mep KacaHus, a He 40Ka3aTeIbCTBO MOJIHOM
AOCTYNHOCTK MHTepdelica.

CenekTtop :not nckntovaet checkbox 1 ckpbITble NOASA U3 NpaBuAa TEKCTOBbIX MONENA.

shas (input[type="checkbox"]) BblibupaeT nognuck, cogepxatuytro checkbox: Bcsa nognumck
CTaHOBUTCA YAOBHOI 061acTbio HaxaTus. be3 3Tol JoNONHUTeNbHOW packnaAku obbluHbIl label Bcé
PaBHO OCTAETCS CBA3aAH C BJIOXEHHbLIM rnonem. @media (min-width: 4@rem) pacwumpseT oTCTynbl
1 orpaHnNYMBaeT ANNHY GOpPMbI, KOrja MecTa JocTaTouHo. OTAeNbHOro 3anpeTta nan ocoboi
CTPaHWLbl 415 TOPU3OHTANbLHOW OpUeHTauum He TpebyeTcs.

Ceilyac NnpoBepbTe KaTanor, KapTOUKY KHUMM N JIMHHOE Ha3BaHWe; nocne rnas 13 n 20 gobasbTe
owInbKy popmbl 1 BXOA Npu pasmepax 320x568, 390x844, 844x390, 768x1024, 1024x768 n
1366%768. Ha HoyTbyKke noBTOpPUTE NPOBEPKY Npu MacwuTabe 200%. He A01KHO 6bITh
rOPU30HTaNbHOW NPOKPYTKN BCeW CTPaHMLbl, 06pe3aHHbIX Nonen 1 nepekpbIBatOLLIMXCA KHOMOK.
BepTrkanbHaa NpokpyTka ANVHHON GOPMbl HOPMasbHa, B TOM YMCie NpU OTKPLITOV SKPaHHOM
KnasmaType. B ganbHeiwem Te xe npasuna Nnpoeepsem Ana KabnHeTa v agMUHNCTPATUBHbIX
CTpaHwL,.

Pa3smep okHa aMynsaTopa He BOCNMPOU3BOANUT NONHOCTbLIO Safari Ha iPhone nnun askpaHHyto kKnaBnatypy
Android. MNepea KOMMep4YecK1M BbIMyCKOM AOMOHUTE aBTOMAaTUYeCKyt NPOBepKy peasnbHbIMIK
ycTpoiictBamu. Pazbop noaxoga: https://developer.mozilla.org/en-US/docs/Learn_web_development
/Core/CSS_layout/Responsive_Design.

MoaBan NTOroBbIX NPUMEPOB COAEPXKUT ANHAMNYECKUIA Foj, Ha3BaHMe U «YUebHbIn
NHTepHeT-MarasuH». B rnaBax 06 onnate ncnonb3syetca sandbox: HacTosIL e AeHbIV He
cnucbiBaroTcs. MoApO6HOCTU pexrMa OTHOCATCA K OO bACHEHWIO NAATEXHOro CLeHapus 1 ero
CTpaHuue, a He K 0bLLemy nogBany.
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AKTUBHBbI pasaen MeHKo

BepxHee MeHI0 NoKa3bIiBaeT, B KAKOM pasjesie HaxoAnTca untatens. PyHKUnS WwabnoHa
nav_active NnpuHMMAaeT KNOY pasjena 1 CpaBHMBAET ero ¢ active, BbI6paHHbIM NPY NOArOTOBKe
WwabnoHa. Katanor n kapTouka KHUMM OTHOCATCA K catalog; Kop3mHa, 3aKkas 1 yyebHasa onnata — K
cart; Bxog, perncrpauus, bubnmoteka n ynpasneHme — k account. bonee nosgHune ctpaHmupl
MOoABATCS B COOTBETCTBYHOLLMX rNaBax.

B wanke ycnosue {{if nav_active "catalog"}} gobaBnseT aria-current="true" TONbKO
aKTUBHOW CCblfiKe. 3HaYeHMe true obo3HayaeT TeKkyLLMi NYHKT Habopa: 34ecb 3TO pasjen, a He
06s13aTeNbHO ToUHOe coBnageHme URL ¢ agpecom cceinkn. Hanpumep, KapTouka KHUTU COXpaHseT
BblAeneHue katanora. lporpaMma UTeHUst SKpaHa NoJsilyvaeT TO Xe yKasaHue, KOTopoe 3pAYUnii
nosb3oBaTeNb BUAWT MO LBETY.

CenekTop header nav al[aria-current="true"] BbIOMpaeT aKTUBHYH CCblIKy. OBLLMIA
61pto30BbIN PoH #006078 1 benbiii TekcT #TTT BoIAENAOT €€ 6e3 3aBNUCMMOCTM OT HaBeeH s
MbIWn. OTCTYMbI 3a4aHbl y BCEX MYHKTOB 3apaHee, MO3TOMY Mpu CMeHe akTUBHOIO MyHKTa LWMPUHA
MeHIo He ckayeT. text-decoration: none ybupaeT noguyépkmBaHme TONLKO Y BEPXHErO MeHIOo;
06bIYHbIE CCbIJIKM B COAEPXUMOM OCTalOTCA Nog4EpkHyTeIMK. [MpaBuio : focus-visible
COoXpaHsieT paMKy Npu nepexoje knasuileri Tab.

active XpaHWUTCS B 3aMblKaHMW KOHKPETHOrO, 3apaHee NoAroToBAeHHOro WabnoHa. He meHaAnTe
06LLYI0 MepeMeHHYH0 «TeKyLLas CTpaHuLa» nepes KaxAbiM 3anNpocoM: Of4HOBPEMEHHbIe noceTUTenn
MOT/IN 6bl YBUAETL UYXYH NMOACBETKY. B cnegytoLleli rnaee kaTanor U KOp3vHa UCMosb3yroT OANH
¢$aiin home.html, Ho Nnony4atoT ABa HE3aBUCUMbIX MOArOTOB/IEHHbIX LWAa6A0Ha. 9TO pasjenseT
AaHHble 3aNpoca U HeM3MeHseMble HaCTPOMKM OTOBPaKEeHNS.

border-radius: ©@.5rem 3aAaéT o4MHaKOBOe HE6O/bLLOE CKPYr/ieHNe KHOMOK, Nosei BBOAA U
aKTMBHOIO MyHKTa MeHt0. MNpu cTaHAAPTHOM KOpHEBOM pa3smepe wpudTta 16 nukceneri ato 8
nukcenen. CkpyrneHne meHsieT GopMy rpaHuLbl, a pasmepsbl NoJier 1 061acTb HaxXaTus
COXpaHSOTCA.

MogBan ncnonb3yet TOT Xe 61pPLo30BbIV GOoH #006078 1 6enbili TekcT #TTT, UTO KHOMKN N aKTUBHBI
MYHKT MeH0. BHyTpeHHMIn oTcTyn padding: lrem oTaensieT TeKCT OT Kpas LIBETHOro 6/10Ka;
CKpyrneHue @.5rem cornacoBaHo C 3/ieMeHTaMu yrpasneHus. LiseT n opopmieHne He 3aMeHA0T
margin-top: auto:mnmeHHo flex-packnagka coxpaHseT NosioxXeHne NoABasa Ha KOPOTKMUX
CTpaHuLax.

LiBeTa xpaHaTca B CSS-nepemMeHHbIx: --color-primary n --color-on-primary o6bsABAEHbI B
:T00t, KOTOpPbIV BbIOMPaET KOPHEBOW 3/1eMeHT JoKyMeHTa. VIMa Noib30BaTeNbCKOro CBONCTBA
HaunHaeTcsa ¢ AByx geduncoB. 3anuck background: var(--color-primary) noactaenser
3HauyeHwue nepeMeHHon; color: var(--color-on-primary) 3ajaéT uBeT TeKCTa Ha 3TOM $oHe.
KHONKW, aKTUBHbIA NYHKT MEHIO 1 MoABan UCMONL3YIOT OAHY Napy nepemMeHHbIX. YTobbl CMEHNTb
LBETOBYIO TEMY, M3MEHWTe ABa 3Ha4YeHNs B Hayane style.css, 3aTem nepecobepuTe NPUIOXKEHME CO
BCTpOeHHbIM CSS.
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MpoaoskeHme: OT KaTasiora K pa6oTaroLiemMy MarasmHy

BbI npoLunn 03HakoMUTENbHbIA GparMeHT: Co34an MOAesb KHUM, pasaenam nporpaMmmy Ha
nakeTbl, 3anyctuan HTTP-cepBep 1 BbiBeNW KaTasor vepes WwabnoHbl. NpoBepbTe cebs: MoxeTe n
Bbl J06aBUTb M0J1e KAPTOUKW, 06 BACHUTL NYTh 3aMpoca A0 LWabaoHa 1 CaMOCTOATENbHO HAaNTU
NPUYMHY OLLINGKIN?

B nonHom kHure rnaebl 13-42 NpoAO/IXKaOT 3TOT Xe NPoekT: GopMbl 1 XpaHEeHMe AaHHbIX,
perncTpauus n ceccnu, KOp3rHa 1 3aKasbl, TeCToBas onnaTta v Bblgada $arinos, agMUHUCTPATUBHASNA
YacCTb, pe3epBHbIe KoMK 1 BbINYCK NPUAOXeHNS. BMecTe C KHUTOo NpeAoCTaBAsOTCA KOHTPOJIbHblEe
TOYKM NPOLO/IKEHUS.

MocMOTpeTb NOJHYH KHUTY, AOCTYMNHble GopMaThl U yCN0BMA MNOKYNKK Ha shanrag.org.
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