NOTISSIMUS - NTPUJIOXKEHUSA U CAUTHI AN BU3HECA
notissimus.com | +7 495 215-53-16 | info@notissimus.com

12 HoBbIX A3bIKOB NMpoOrpamMMnpoBaHnNd, KOTopble Bbl AOJ/IKHbI 3HaTb

OnucaHue

[ONna HEKOTOpPbIX NOAEN N3YyYEHME HOBOMO A3blKa MPOrpaMMmMpPOBaHMS - 3TO N3NNLIECTBO,
KOTOpPOro ny4yuwe nsberatb. 3a4eMm, CNpallnBaloT OHU, HAM HY>XXEH eLle OANH A3blK? Pa3Be
Yy HacC y>Xe He 00CTaTO4YHO A3blKoB? Pa3Be CyLEeCTBYHOLWMNE NHCTPYMEHTbI HE CNPaBIATCS
co cBoen paboTon? A euwle eCTb HEYTOMMMbIE NCKATENN, KOTOPbIE He yNyCKalT
BO3MOXXHOCTUM nonpoboBaTb YTO-TO HOBOE N HATKHYTbCS Ha ApParoueHHbIe KaMHW.
Oby4eHune - 3TO caMoLelb, U UX HE HY)XXHO A0aro ybexxnaTb, 4ToObl MOTPaTUTbL CBOM
BbIXOAHble Ha CO34aHNe KapTOYHON Urpbl AS1 KOHCOJIM Ha 3TOM HEMOHATHOM HOBOM
A3blKe.
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He3aBUCMMO OT TOro, K KaKOMy Nlarepio Bbl NPUHaANEeXunTe, eCTb Koe-4To, He
noanexatee ob6Cy>XgeHut0: Mbl BCE XOTUM TpPaTUTb BpeMSA Ha To, 4To byaeT nmeTb
ceeTnoe bynyuee. ng Tex, KToO OTHOCUTCS K Nlarepto “Hacneguna”, nx nodbumbin
CyLLeCTBYOLWMN A3bIK y>Xe Habpan obopoTbl n byaeT nmeTb cBeTnoe byayuiee. Ona HUX S
OOJKEeH HAaNOMHUTb, YTO UX Y)Ke CTaBLUWA 3pesibiM MHCTPyMeHTapuin pa3paboTku Koraa-
TO ObIN “KPYTbIM HANUTKOM”, KOTOPbIA MHOIFME OTKa3blBaJMCb MNTb. Tak N CEerogHs;
HOBble TexHoslorum gobasnsaTcsa, 4ToObl pewnTb HoBble NpobnemMbl nan obnerynTb 601b
npu paspaboTke.

Ecnm 4TO-TO OenaeT 3TO AOCTAaTOYHO paAnKaJibHO, €CTb LAHC, YTO OHO MPOAOIKUT
3axBaTbiBaTb YMbl 1 AOCTUIHET BepLIMHbI. Korga 3To Npon3onaeT, Bbl HE 3aX0TUTE
OCTaTbCs Mo3aaun. A ong Tex, KTo atobut 6eratb ¢ bnecTAWMMM WITYHYKaAMMU,
npenynpexaeHue: secesibe HeobxoaAMMO Kak NPOrpaMMuUCTy, HO Mbl AOJIXKHbI BbITb
OCTOPOXXHbI, 4TOOLI HE pacTpa4ymMBaTb Hally sHepruio becuenbHo. KoHevHo, Brainfuck -
3TO HEBEPOATHO M3BPALLEHHbLIN, FOJIOBOSIOMHbIN, 3a6aBHbIM MaNeHbKNIN S3bIK, HO Bbl BPA4
NN MOJTy4YnUTE Nosb3y, 3aHUMAACh UM Cepbe3HO0. BaM HY)>KHO 4TO-TO HOBOE, Ppa3yMHOEe 1"
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MMetoLLee NPOYHYI0 OCHOBY.

Kak Oblnin BbiIOpaHbl 3TU A3bIKM

Bbibop fA3blka - 3TO nyratowasn pabota, 0cobeHHO Korga HoBble A3blKN pacCMaTPUBAOTCS
C TOYKW 3peHusa dbyayuwmx npenmyLLecTs Nnpu TpyooyCcCTPONCTBE U YA0BIETBOPEHUN
notpebHocTen. Ka)xabil aBTOp A3blka TBEPLO YBEPEH, YTO OH CO34a/ UAealbHbIN A3bIK U
pewwmnn sce Nnpobnembl, Ha KOTOPbIE TOJILKO MOXXHO HanTh oTBeT. Kak e Torga
COKpaTUTbL? B 3TOM NOCTe 8 COCPefoTO4MIICA HA HECKOJIbKUX napameTpax, 4Tobbl
yAep>XaTb CBOM MOUCK B pa3yMHbIX npeaenax.

JaTa BbinyckKa

1 cneunanbHO n3beran o4eHb, 0O4eHb HOBbIX A3bIKOB. 04 HOBLIMU S MOHUMAO SA3bIKW,
KOTOPbIM Ha MOMEHT HanucaHusa cTaTb MeHee 5-6 neT, U 0cobeHHO Te, KOTopble eLle He
nocTurnm ctabunsHocTn (penmns 1.0, To ecTb). Ho s HajewcCb Koraa-Hnbyab BEpHYThCSA K
3TOMY W HanucaTb 06 nx ycnexax. Ons meHa 5-12 neT - 3T0 ONTUMasbHbLINA CPOK, KOraa
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A3blK CTabuUNM3nMpoBancs, N B HEro BHOCSATCA BCE HOBbIE M HOBble YCOBEPLUEHCTBOBAHUS.
KoHe4HOo, 13 3TOro npaBusa eCTb UCKIOYEHMUS, N OHM By Oy T pacCMOTpPEHbI B
COOTBETCTBYIOLLMNX Cy4asX.

CunbHbIN MHTEpec coobuwecTBa

ITOT NYHKT HEe BbI3blBAa€T COMHEHWUIN, HO YaCTO UFTHOPUPYETCH, KOraa Mbl pagyemMcs Yemy-
TO HOBOMY. 1N MHOMrMX Nogaep>XkKa KPYyrnHOM KOMMNaHNN ABASETCH A0CTaTOYHbIM
npeueneHToM Assa ycrnexa, HO 3To He Bcerpga Tak. [1a, Objective-C oT Apple n Tenepsb
Swift npouBeTaloT, MOTOMY 4TO 3TO 6bIIN € ANHCTBEHHbIE BapMaHTbl B CTPOro
KOHTpoampyemMon akocucteme, Ho D n Hack ot Facebook (Ha mown B3rnsag, ypoasimebin
BapuaHT 1 6e3 Toro ypoasMBoro si3blka) octatoTcsa He Bbosiee 4yeM a3KCNepMMEHTaMM.

B

-

NoeanbHoOM KoMBuHaumen 6bin Obl A3bIK, NOAAEP>KMNBAEMbIN KPYMHOW, CTabunibHON
KoMNaHuen n Habupatowmnm nonynsapHocTb (Kak React). Ho cyTb Bonpoca Bce elle
3akto4aeTcs B coobuwiecTBe. ECnm A3blK He Bbi3biIBAET aXKMOTaXka, N HET AOCTaTOYHOro
Ko/IM4YecTBa pa3paboTynkoB Ans obyyvyeHnsa n nonynapmsaunm, OH HE BbINE3ET N3 MOrUJbl
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Ha GitHub. nsa MeHA 3TO UCKIOYaeT Takue 3pesible, UHTepecHbIe A3blkK, Kak Racket n
Erlang, Tak Kak OHM OCTalOTCA NJOCKMMN Ha KPUBOW PoCTa.

CchokycupoBaHHoOe, 4eTKo cpopMmynupoBaHHoe USP

TpeTbe, 4TO A ULy, - 3TO YEeTKO CHOpPMYNMpoBaHHAsA Lenb A3blka. Hanpumep,
ynydweHHasa Bepcusa PHP, koTopasa ucnpasnseTt npobnembl C MUMEHOBAHMEM U
KoMnunumpyeTcsa B pogHon PHP, MHe He nogxoauT. Beirogbl CAMWKOM MaJibl, YTOObI
onpaBAaTb TPELLMHbI, €C/IN BCE MONbITAlOTCA NepenTn Ha Hee. [10 3ToOMY KpUTEpUIO S He
MOry He OTBEPrHyTb Takume nonbiTKkU, Kak CoffeeScript, n MmHormne apyrue nogobHble
A3bIKW, KOMMUAMpyemble B JavaScript.
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:

\

YecTHO roeops, s cpasy »xe oTbpoLly yny4dleHus, cBsa3aHHble TONIbKO C CUHTAKCUCOM.
NcTopus nokasana, 4To NOJIe3HOCTb NPEBOCXOAUT Apyxentobue, Koraa pevyb NOeT o
s13blkax, MO3TOMY eC/in BCe, Ha YeM (DOKYCUpPYyeTCsa HOBbIN 513blK, - 3TO 6osiee NPUSTHbLIN
onbIT, 6010Cb, OH He NonafeT B 3TOT CMUCOK.

fa

YeTKkun, nocnepoBatesibHbIA CUHTAKCUC

Ia, 1 3Hato. 4 TONIbKO 4YTO CKa3aJl, HTO CUHTAKCUC He nMeeT 3HavYeHnd. To4yHee, 9 CKa3a/l,
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4TO “yNny4weHnsa TONbKO CUMHTakKcuca” He nMeloT 3HavyeHnd. Ho, HeCcMOoTpA Ha 3TO,
CMHTAKCUC OCTaeTCsd O4HUM U3 3HAaYUMbIX (PAKTOPOB NMPOUN3BOANTEIBHOCTH
nporpamMmmcTa n ynobcrtea COnpoBOXXOEHUS, MO3TOMY OH obsA3aTenbHO byaeT
hurypmpoBaTb B MOUX pacyeTax.

Hapsany ¢ CUHTakKCMCOM CyLlecTBYyeT naes corsacoBaHHOCTU. MIMeHOBaHMe hyHKL NI,
CTPYKTYpMUpOBaHue Mmoaysaen n T.4. - 3TO KJII0HEBbIE BELLM, KOTOPbIE A3blK HE MOXKeT
no3BonunTb cebe caenaTtb HenpaBuabHO. Cenyvac 2018 roa, paawn 6ora, n ewe oanH
An3ainH a3blka, NoxXoxXum Ha PHP, 6610 66l Mo3opoM anga Bcex Hac. Tak, 6e3 nnwHmnx
CNI0B, JaBanTe Ha4YHeM C Hallewn NMATEPKU NyHLWNX peKkoMeHaaunm.

Julia

Ana coTpyaHNKOB MaccayyCceTCKOro TEXHONOMrMYEeCKOro MHCTUTYTa A3blKW, AOCTYMHbIE
AN9 HAYKN O AaHHbIX, ObIN B TyYLLEM Cllydae KoMnpoMuccom. Python, npu Bcen ero
SICHOCTW 1 NMONYASIPHOCTU, HE UMEN BCTPOEHHbIX KOHCTPYKUMIA ana paboTbl C o6bekTamu
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OaHHbIX. KpoMe Toro, byay4un nHtepnpeTupyemMoiM A3blkoM, Python 6bin megneHHbIM ons
HUX (He BubnnoTekmn, 3aMmeTbTe, NOCKOJIbKY OHM B OCHOBHOM HanucaHbl Ha C). Ho,
BO3MO>XHO, CaMbIM B0/bLLINM HEeAOCTAaTKOM Obljla HEYKJIIOKaa Moaeb napannesnnima v
OTCYTCTBME MOoAeNn napasiefibHblX BblYUCIEHUN, NOCNeHAS U3 KOTOPbIX ABAAETCH
OCHOBHbIM 3JIEMEHTOM CYyNnepKoMMbOTEPOB. B pe3ynbTaTe poannacs Julia. Julia gocturna
cBoero ctabunbHoro penunsa 29 ceHtabpsa 2018 roaa, BCero 3a HECKOIbKO AHEN A0
HarnMcaHusa 3ToN CTaTbn (NOroBOopmUM O BpeMeHu!). BOT 4To opuumnaibHbIA CAanT FOBOPUT
O ee BO3MOXXHOCTAX:

Julia NpeBoCX0AHO CMPaBASETCSA C YNCSIEHHBIMU BblYUCIEHNAMNU. Ee cMHTakcuc
OT/INYHO NOAXOAUT OJIS MAaTEMATUKK, MOALEPKNUBAETCSH MHOXXECTBO YNCJI0BbIX
TUMOB AaHHbIX, @ NApaanesn3mM 4ocTyneH n3 Kopobku. MHoXXecTBeHHas
ancneTtyepusaumns B Julia AsBnsieTcs eCTeCTBEHHOW A5 OnpeaeneHns YMCaoBbIxX
N MaccMBonoAo0bHbIX TUMNOB AAHHbIX.

C TOYKM 3peHMsa CMHTaKCKCa, Julia MOXKHO paccMaTpumBaTb Kak KombuHauuto Python n C.
a, 3To, BEPOATHO, NEPBbIN C/yYal, Korga Aa3blk Hauennncs Ha oba 3TUX KavyecTBa u
npeycnen B 3ToM. YTobbl ynpoCTUTb CUTYyauwuio, Julia paboTaeT MOJITHNEHOCHO N He
MPUMeHSEeT CTPOryl TUNmM3auunto. BoT HECKONIbKO 3TaJ/IOHHbIX MPMMEPOB:
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Kak Bbl MOXeTe BNOeTb, Julia HeMHoOro xy>e, 4em C, HO npeBocxoaunT Java u Python.
YTO )Xe TaKoro MHTepecHoro npeagnaraet Julia?

Hy, BOT peanm3aunsa pyHKUNN O15 BbIYUCAEHUS TMNOTEHY3bl MPaBUIbHOIFO TPeyroibHMKa:
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HakoHeL, xoTs 6onblUas 4aCTb 3KOCUCTEMBI Julia B 3HAYNTENbHON CTENEHN
OpMEeHTUPOBaHa Ha MaTeMaTuM4yeckyto paboTy, 9 c4mTalo, 4To y Hero 6onbLioe byayuiee B
obnactum obuiero HasHa4yeHUA. HaCKONIbKO MHE N3BECTHO, 3TO NePBbIN A3bIK C
MepBOKJ/IACCHOM NOAAEPXKKOW MapanfesibHblX BbIYUCAEHUI, MO3TOMY He byaeT Hu4ero
yONBUTENIbHOIO B TOM, 4TO OH NpuobpeTaeT BCe 6obLIy0 NONYyNSpPHOCTb B chepe Web un
loT.

Rust

Ecnun Bbl NnpoboBanu HoBble Bepcuun bpay3epa Firefox, Bbl 3HaeTe, 4TO HAaKOHEL-TO, NMocse
HECKONIbKMX sleT paboTbl, NOX0Xe, 4HTO OHU CMOTYT OTHATb YacTb pbiHKa y Chrome. Ecnn
Opay3ep KaXkeTcCs NerknM, LWyCcTpbiM 1 BbICTPO peHaepuTCs, 3TO BCe bnarogaps A3biKy,
cneunanbHo pa3paboTtaHHoMy Mozilla: Rust. Cka3aTb, 4T0 Yy Rust 6onblioe byayuiee,
OyneT NoXbio; A3bIK Y>Ke N0JIb3yeTCA OFPOMHbIM YCNEXOM, U eC/iv Bbl eLle He C/blwann o
HeM, TO 3TO NOTOMY, 4TO 06/1aCTb ero NPUMEHEHUS CNeymnaan3npoBaHa, a ero Lesb
nyraeT: 3aMeHnTb C++! [1a, HAKOHEL-TO Y HaC eCTb A3bIK, KOTOPbIA He TOJIbKO criocobeH
Ha 3TO, HO 1 y>Xe aenaeT 3T0. [Anda noaen, pasodapoBaHHbIX Neperpy>XeHHbIM AN3aNHOM
C++ v npobnemamu ynpasnaeHns NamaTblo, Rust - 3To F0TOK CBeXXero Bo3ayxa.

BoT Kak BbIr1AgnUT nporpaMmma Ha fA3blke Rust:
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Ha Mou B3rnsaa, NakoHU4YHO M 3neraHTHO. Rust cnegyeT nogxoany OyHKLMOHANBLHOIO
nporpaMMmMpoBaHmns, 4TO feslaeT Baw Kopg 6onee KOMNO3MUMOHHBIM, U B HEM HeT
06BEKTHO-OPNEHTNPOBAHHbLIX NEPAPXUNIA, C KOTOPbIMU HY>XXHO 6opoTbCsa. UTak, 4To xe
naeT Rust cmenoctb gt 3a C++? 370 HOBasA Modenb NaMATuU. BMecTo Toro 4tobsbl
rnosaratbCs Ha cTapbin TaHey new()/delete(), Rust BBOONT npeto snageHns. Bmecto Toro
4TObbI BbIAENATb MAaMATb N 0bpallaTbCa K HEW HanpsaMYyto, NepeMeHHble B Rust
“3aMMCTBYIOT” Opyr y Apyra, NnpnyeM KOMNuaAaTop HaklaAblBaeT Ha HUX CTporune
orpaHmnyeHuns. ObLwasa KOHUENUUS CANWKOM CJI0XKHa, 4TOObl 06 bACHUTL €€ B HECKOJIbKNX
C/I0Bax, MO3TOMY He CTECHANTECHb 3ar/IfsHYTb B 0pnuManbHy0 AOKYMEHTaLumMIo, 4TobbI
y3HaTb 6osbwe. CyTb B TOM, 4TO 3T0 NnpmBoanT K 100% coxpaHHOCTU namMATu 6e3
HeobXxoAMMOCTUN UCMNOJIb30BaHUA COOpLUMKA MyCOpa, YTO O4EHb Ba>KHO.

Rust 3axBaTuni MNP CUCTEMHOIO NporpamMMmnpoBaHus. OH y>xe nogaep>XxMBaeTcs Ha
HeKoTopbIX NaaTdopmax, bpay3sepbl N OBMXKKK peHOepuHra 6bICTPO 3aMEHAT KO Ha
C/C++ B NpOn3BOACTBEHHbIX CUCTEMAX, €r0 UCMOJIb3YIT AJ1 HanMMCaHUsA onepaunoHHbIX
cucteM. KoOHe4YHO, He BCeM Mo Ayule co3gaBaThb euwe oanH bpaysep nnm gpaneep
yCTponcTBa, HO Rust y)xe pacnpocTpaHaeTcs B gpyrux obnactax. Y Hac yxxe ecTb
HECKOJIbKO MOJIHOPYHKLMOHAIbHbLIX U A0 CMELUHOro BbICTpbIX Beb-hpenmMBOpKoOB Ha Rust,
n pa3pabaTbiBaeTcs Bce 6onblie n 6onblie bubnmoTek NpnaoKeHnn. YecTHo roeops,
€eCc/in BaC MHTepecyeT 3axBaTbiBatowee byayulee, Rust - naeanbHbIN 93bIK, U cenYac ans
3TOro camoe noaxoasuiee spemMs. Rust - 370 camoneT, KOTOPbIN y>Xe B3neTen, HO eule
€CTb BpeMs NnoaHATbLCA Ha BOpT, MOKa OH NeTuT K 3Be3fam!
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Elixir

Cpean s3bIKOB, OPNEHTMPOBAHHbIX Ha cYacTbe pa3paboTymka, NnepBoe MeCcTo HaBcerna
3aKpenunnocb 3a Ruby. 2To fA3bIK, KOTOPbIN YNTAETCSH KaK Mo33Msa N UMeeT A0CTaTO4YHO
APNbIKOB, YTOObI YMEHbLLUNTE YMCTBEHHOE TPEeHME Ha NMOopPSAAOK. HeyaneBnTenbHo, 4To
hpenmeopk Rails npogo/mkaeT 4OMUHUPOBaTL B pa3paboTke NONHOro cteka ons
cepbe3HbiX pa3paboTymMkKoB 1 cTapTanoB. Ho He Bce 6binM AoBOIbHLI Rails, ocobeHHO
OOWH N3 ero OCHOBHbLIX pa3paboTymkoB - XXo3e Bannm. 4 gymato, 4To CaM co3aaTesb
ny4uwie Bcero 06bLACHAET reHe3nc 3Toro s3blka B OAHOM U3 UHTEPBbIO:

9TO OJINHHAA NCTOPMS, HO 9 MOCTapatoCb U3N0XKNTb €e KOPOTKO 1 icHOo. B 2010
roay 9 paboTan Hag ynydweHmnem nponssoantenbHocTu Rails npu paboTte ¢
MHOrosiAIEPHbIMN CUCTEMAaMU, MOCKOJIbKY HalUW MalUMHbl U MPON3BOACTBEHHbIE
CUCTEMbI MOCTaBAANNCL CO BCe BonbnM KonndyectsoM saep. OgHaKo BeCb
3TOT ONbIT 6bI1 4OBOJILHO Pa304apoBbIBAOWMNM, MOCKONbKY Ruby He
npenocTasnsfeT HafA/leXallero MHCTPYMeHTa anas peweHusa npobnem
napannenusMma. Torga A Hadyan NPUCMaTPUBATLCA K APYrMM TEXHOIOTMSAM U B
KOHLIe KOHLLOB B/IIOOUACSA B BUPTYasibHY0 MawnHy Erlang. 9 Havan
ncnonb3oBaTb Erlang Bce 6onbwie 1 6osbLLUE N C ONBbITOM 3aMeTUJ1, HTO MHE He
XBaTaeT HEKOTOPbIX KOHCTPYKLUWA, AOCTYMNHbIX BO MHOTMX APYrUX A3blKaXx,
BKt0Yasa PyHKLUMOHaNbHbIE. IMeHHO Toraa A pewwnn co3gaTtb Elixir, Kak
NMOMNbITKY NMPUBHECTWN Pa3/INYHbie KOHCTPYKLMUN N OTANYHBLIA MHCTPYMEHTapUi
rnoBepx BMpPTYasibHOW MalluHbI Erlang.

W BoT, Elixir poanncsa! NMogobHo ToMy, Kak Scala yny4dlwaeT 43blK Java, HO UCMOoNb3yeT Ty
e BUpTyasbHyto MawunHy (JVM), Elixir ncnonb3yeT npemmMyLiecTsa NpoBepeHHON
AecaTnneTnaMmm BmpTyasbHONM MawunHbl Erlang. ObcyxaeHue Erlang BbIXOAUT 3a paMKu
OaHHOWN CTaTbW, HO MUHUMYM, YTO Bbl LOJIKHbI 3HaTb, 3TO TO, YTO 3TO CaMbIN
COKPOBEHHbIN CEKPET TEIEKOMMYHUNKALNOHHON NHOYCTPUN: eC/IN Hawun TenedOoHHble
CeTn HaMHOIro HageXHee Halwunx Beb-cnctem, 1o 3To BCce bnaronaps Erlang.

Ecnun roBopunTb elle npoule, TO 3TO 03HaYaeT cneaytoulee. Ecnm Bbl co3gaeTe cuctemy
peasnibHOro BpeMeHu, Hanpumep, 4aT, Elixir ropa3zno meHee TpeboBaTeneH K
onepaTmBHOM NamaTn n ctabuneH, 4em Ruby (nnn PHP, Python n Java, ecnmn yX Ha To
nowso). MawwnHa, Ha KoTopon paboTaeT Ruby n MmakcumanbHoOe YMCNO OAHOBPEMEHHbIX
nogkatoyeHmnn coctasnseT 10 000, moxeT nerko solgepxaTtb 200 000 npwu
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ncnonb3oBaHuK Elixir n npy sToM nMeTb 4OCTaTOYHO ONnepaTMBHOM NaMATU 19 3anycKa
2D-urp!

C To4kM 3peHunsa cmHTakcuca Elixir 6e3zacteH4ynBo konupyeT Ruby, a ero goMmnHmnpytowmninm
Beb-ppenmMBopkK Phoenix 6e33acTeH4ynBo konumpyeT Rails. 1 6bl cka3an, 4TO 3TO N XOPOLLO,
noToMmy 4To BMecTe ¢ Laravel, Grails, Masonite n T.4. Mbl LOCTUIraeM TOro MOMEHTa,
Korga Bce A3blki nMetloT Rails-nogobHble hpenmMBOpKN, KOTOPbLIE MOryT 061erynTb
nepexond. KTo-ToO MOXXeT NMoCMeATbCA Hag “OTCYyTCTBUEM OPUTrMHasIbHOCTU”, HO 4, MO
KpanHen Mmepe, He Xanytcb. HakoHel, Elixir - ogHa U3 Tex TeXHOJI0r N, KOTopble
OCBEXaloT, paayloT U 4epTOBCKM NpakKTU4Hbl. Heckonbko Ruby (1 ga><e He Ruby)
MarasmHoB nepexonaT Ha Elixir, a KpynHble KOMNaHWK, Takue Kak Pinterest, ncnonesytor
€ro B Npon3BOACTBE C Ype3BblYalMHO YAO0B/ETBOPUTESIbHbIMU pe3ynbTaTaMu. MHormne
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cynTatoT, 4To Node.js 6bI1 MMNPOBN3NPOBAHHOW NOMNbLITKOMN Napannennima n ckopo byaet
3aMeHeH Elixir. JomkeH cKa3aTb, YTO 9 C HAMM COrJlaceH.

Kotlin

B 2017 rogy Ha I/O koMmnaHusa Google BbinycTnna 6omby Ha HM4Yero He NoL03peEBaloOLLYIO
Tonny. KomnaHuna ocunynanbHo obbsasmna Kotlin B kayecTBe 0OCHOBHOIO fi3blka ANs
pa3paboTku Android, 4TO BbI3BasIO LWWOK B MHOYCTpUKU. To, 4To Google akTUBHO neT
3aMeHy Java, HeyaMBUTENbHO Noc/ae TOro, Kak KoMnaHusa bblna ykyweHa nckom Oracle;
oAHaKo npuHAaTKe Kotlin 6b110 HECKOIbKO HEOXKUOAHHbIM, U BCe eLle cyulecTByeT
bonbLuas BEPOATHOCTb TOro, 4To Google BCKope BbIMYCTUT CBOK BUPTYaJsIbHYIO MaLLNHY.
Tem He MeHee, Ha gaHHbIM MoMeHT Kotlin nepe)xnBaeT BypHbIN POCT.

Kotlin 6bin pa3paboTaH komnaHmnen JetBrains, 6onee n3pectHonm ceBonMm Habopom BeszyMHO
XopoLwunx penaktopos Koga. OanH 3 Hux, Intelli) IDEA, asnaeTcsa ocHoBon Android Studio.
Llenamn paspaboTku Kotlin aensaioTcsa 6e3o0nacHOCTb, NakKOHUYHOCTb U 100%
COBMECTUMOCTb C Java. bonee Bcero komnunatop Kotlin ctapaeTcs NCKIO4YUTb
NCKJIIOYEHUA HY1IeBOro yKasaTens, KoTopble Tak 4YacTo BCTpe4atoTcsa B Mupe Java. OH
Tak>Xe 3Ha4YUTesIbHO CHMXXaeT NPecs/ioBYTYO MHOIMOCJIOBHOCTL Java, 4TO AJ19 MHOTMMX
CTaHeT obneryeHmem.

BoT 3amMevaTenbHOe cpaBHeHMe Koga Ha Java u Kotlin:
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Kog Kotlin 3Ha4nTenbHO Kopo4e, U B HEM ropa3fo MeHbLUe KOFHUTUBHbIX Neperpys3ok. Ho
haBanTe NposicHUM oaHy Bellb: Kotlin Bpaa nn 3amMeHUT Java, XO0TSa OH BbICTPO
CTaHOBUTCA PaBOPUTOM. { CcHMTalO, 4TO Yepe3 AeCATb NIeT Masible N cpeaHne KoMaHabl
OyaoyT cMoTpeTb B cTOpoHy Kotlin, B To BpeMs Kak 6onbwmne rpynnbl 6yayT npoaoaXKaTb
NCNoJIb30BaTb Java UCKAKOYMUTENbHO NO NpUYnHaAM Hacnegus. Tem He MmeHee, y Kotlin
o4yeHb 6osblioe byayulee, NOCKOJIbKY OH AeflaeT BCe TO XKe caMoe, YTOo U Java, MoXeT
C/IMBaTbCSA C KOAOM Java He3aMeTHO A Bcex U ropasno 6onee npmateH!

TypeScript

BuonT Bor, MHe npuwnocb caepxunesaTb cebsa B 3ToM MecTe! Bce BHYTpU MeHSA KpUyano:
“Elm! EIm!”, HO He3aBMCUMO OT TOro, HaCKOJIbKO PEBOJIIOLMOHHLI €ro ngen niu
HacKo/bKo 6o)xecTBeHEH CMHTaKcuc, EIm noka He paccMaTpuBaeTCs B KavyecTse
OCHOBHOW anbTepHaTuBbl Ang front-end paboTtbl. B ntobom cny4vae, naBanTte nepengem K
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TOMY, 4TO ABAAETCA OCHOBHOW: TypeScript. JavaScript - 3To Kak AuKue arobl: ypoamBble
N HENPUATHbLIE, HO Bbl JOJ/IXKHbI UX €CTb, €CJZIN XOTUTE BbIXKUTb B OXKYHINSAX (DPOHTEHA-
pa3paboTKu. bbl1I0 NPefNPUHATO MHOIMO NOMbLITOK 3aMEHUTb ero (K, ckopee BCero, HOBbIN
cTaHgapT WebAssembly yBeH4YaeTcsa ycnexom), HO TO, 4TO AENCTBUTESIbHO MNPUBJIEKIIO
BceobLlee BHUMaHME, - 3TO Cynep-MHOXXeCTBO, pa3paboTaHHoe Microsoft.

Bennka BepOSATHOCTb, 4TO Bbl Cblwanm o TypeScript: Angular 6b101 nepebIM
(hbpenMBOPKOM, KOTOPbLIN NCMONb30BaJ €ro Ha4nHaa Co BTOPON BEPCUMn, 1 nam buiIcTpo
NPUHAAN 3TO K CBeLeHU0. ITO noToMy, 4To TypeScript nobasnseT HeKOToOpble CTOJb
HeobxoanMble 1 haHTacTUYeCcKne cynep-cnocobHOCTN B CaMbli U3BECTHbIN A3bIK
nporpaMmMmpoBaHnsa B mmpe. [la, HAKOHeL-TO CTaso BO3MOXXHbIM M1UCaTb POAHON KOJ Ha
JavaScript, He My4asiCb U He NPOKJINHAA CBoe poXaeHune!

BOT Kakune ycoBepLUeHCTBOBaHNSA NpUBHOCUT TypeScript:

CunnbHaga TMNn3aumnsa: HakoHeLU-TO CTPOKa - 3TO He YMCJ10, @ YNCIO - 3TO He 0OBbeKT,

KOTOPbIN HE ABNSEeTCA NYCTbIM MaccuBoM!

MpoBepKa TUMOB BO BpeMs KOMNuUAauum: Ecnm Bawl Kog KOMOUANPYeTCa NpaBusibHoO,

TO OH Bosiee NN MeHee rapaHTUpPoBaHHO cBobofEeH OT HEAOCTATKOB Cpeabl

BbINOJIHEHNS JavaScript.

®* Knaccbl u mogynn: Oa, knacchl ABAAOTCA CTaHAapToM B ES6, HO OHM TakXxe
BKJItOYEeHbl B TypeScript, TOMMMO aKKypaTHOW CUCTEMbl MOAYEN.

® BbiBO4 TUNOB: [N151 CNIOXKHbBIX TUMOB TUMN MOXXET BbITb Ierko onpenenex
KOMMUASATOPOM, 4TO n3baBuT BaC OT rosioBHOW 6onn.

®* Async/await: knto4eBble Cl0Ba M NaTTepHbl async/await asnswTcs

yHOaMeHTaNbHbIMU, Tak 4TO 6oNblLUE HE HY>KHO BO3MUTbLCS € Promises u Callbacks!

MPOCTPaHCTBA MMEH, OXKEHEPUKUN, KOPTEXKMU... . . I Mor Bbl NPOAO/IKATb U NPOLAOIKATS,
HO AOCTATOYHO CKa3aTb, 4TO TypeScript npeBpawaeT oOANH U3 XYALINX OMNbITOB
pa3paboTky B 0OANH N3 NyHLLMX.

Page 16



NOTISSIMUS - MPUJIOXKEHUA U CAUTbI A1 BUSHECA
notissimus.com | +7 495 215-53-16 | info@notissimus.com

BnnaHue TypeScript HeBO3MOXXHO oTpuuaTb. OH BbITECHWUJ C NOJ1A TakMe NOonbITKU, Kak
Dart ot Google (xoTs oH NbiITaeTcsA BepHYTbCA Yepe3 Flutter, ppennimBopk 18 mobunbHoOM
pa3paboTKu), 1 OTKPbIN FNasa pa3paboTynkam JS Ha npenmyulecTBa bosnee CUNbHbIX
TNUNoB. B pe3ynbTaTe Takne Ba>kHbie 6ubnnoTekn, kak React, D3, Vue (gaxxe jQuery!),
Tenepb uMetoT Bepcuto TypeScript, a B 1ydwnx marasmHax nporpaMMHoro obecrnevyeHus
Mo BCeEMY MUPY BeCb Ko JavaScript nuweTca Kak koa TypeScript. 3aronoskun TypeScript
Tenepb AOCTYNHbI U ana Node.js (4eCTHO roBops, eCav HofLa CMOXKET YNY4LWNTb CBOKO
NCTOPUIO C MapannennsMom N NCNpaBUTb CBOE NapLUMBOe ynpasJsieHe NaMAaTbio, OHa
OyaoeT cywecTBOBaTb BEYHO).

Bo3MO>XHO, Bbl yAMBUTECH, Y3HaB, 4TO co3gaTtens Node.js, nybanyHO no)Kanes 0 CBOEM
TBOpeHun, paboTaeT Hag HOBOM Cpenon NCMOJIHEHMA (CernYac HeT opuuUmManbHOro canTa,
TONbKO peno3uTopui Ha GitHub), ocHOBHLIM si3bIKOM KOTOpOW aABnseTca TypeScript.
Jlyqwme HoBocCcTU? TypeScript - 370 HeboNbLWON A3bIK 418 U3YHYEeHUS C CyLLEeCTBEHHbIMM
npeumyuiectsamu B byayuiem. Ecnn Bbl sBnseTecb pa3paboTynkom JavaScript cpegHero
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YPOBHS, TO 3a ABa AHSA Bbl OCBOMTE AOCTAaTO4YHO TypeScript, 4Tobbl NnepeHecTn BeCb
cylwiecTeyowmnnm kon!

Elm

Elm, Kak 6bICTPO NMPONU3HOCUTCSA ero Ha3BaHue, NCMOoJb3yeTCs ANsa co3faHusa GpPoHTeHA-
MPUAOXKEHNN, FPAUKN N UTP. DTO PYHKLMNOHANBbHbLIN A3bIK MPOrpaMMUPOBaHNS,
COo3AaHHbIN DBaHOM Yannauukum B 2012 roay. CyntaeTcs, 4To y EIm HeT ncknoyeHmnin Bo
BPEeMS BbINOJIHEHNS - BOT rae OH cmsieT. Kak CTaTUYeCKn TUNU3NPOBaHHbIN A3bIK,
KOMMNUAATOP NpoBepseT BCe OWNOKKM BO BpemMs Komnuaauum (Hn4ero cebe!) c
Opy>XeCcTBeHHbIMU cooblieHnamm (cooblieHns npeacTaBaaoT cobon NosIHbIE TEKCTLI, a
He CTpaHHble 6poLLeHHbIe KOAbl).

Kakon B30x obnerdyeHuns aonsa paspabotymnkos (aebarrepos)! Bbl cMOXeTe HayuYUTbCA
KoauTb Ha EIm, Tak Kak byaeTe nonyyaTb Bce 6onblue owmnboK - KOMNUAATOP CKaxkeT
BaM, YTO He TakK, N NPeaJIOKNT, 4TO HY>KHO caenaTb, 4Tobbl ncnpasuTb 310! EImMm mMmoxeT
noxeacTaTbCsa TeM, 4TO OH ObicTpee, 4eM React, n bonee cMbHO TUNU3MPOBAH, YeM [axke
TypeScript. Kog EIm o4eHb opraHnu3oBaH 1 akkypaTeH 1 caeniaeT Bac JIyyLwmm
pa3paboTHMKoMm.

NMockonbky EIm ocHoBaH Ha MoAyNnAX, Bbl MOXeETe JIerko co3fiaBaTb MHOMOKPaTHO
ncnoJsibdyemMble KOMMoHeHThl. ElIm koMmnunupyeTcsa B JavaScript, KOTOpPbIA MOXHO
3anyckaTb B 6pay3epe. ITak, BCe, 4TO BaM HY>XHO Ana paboTel EIm, 3To node n npm, n
Bbl MOXKeTe NMPOCTO Mosly4nTb EIm ¢ nomMoLLbio KOMaH4bl:

npminstall -g el m@version>

Bbl MOXKeTe NMoCTaBUTb BEPCUIO, KOTOPYIO XOTUTE YCTAaHOBUTL, Hanpumep, 0.19.1. 3aTem
Bbl MOXXeTe NMpoBepuTb, yCTaHoBeH Nn EIm nonxHeIM 06pa3om, ncnonb3ysa KoMaHay
-version. ECnn Bbl He XOTUTE MOKa 3aHMMaTbCHA YCTAaHOBKOW N HACTPOWKON - NPOCTO
3angnTe Ha nx opuumManbHbIA CaNnT N BOCNOJIb3YyNTECh OHNANH-PeaaKTOPOM, YTOObI
nouvrpaTb. WTak, nasante HeMHoro nonrpaem! Ecnm Bbl He UCNOJIb3yeTe OHJIaWH-
KOMMNUNATOP, BaM NpUAeTCs YCTAaHOBUTb BCe 3aBUCMMOCTU A1 NPOrpaMmMbl, KOTOPYHO Mbl
cemyac Hanuwem (BNpo4YeMm, 3To AOBOJIbHO MPOCTO).

nOﬂpOCVIM noJib3oBaTeJid BBECTU CBOE MMA B TEKCTOBOE 10Jie N BbIBECTU €ro Ha
CTpaHnuy C npmBeTCTtBUEM.

i nport Browser

import Html exposing (Htm, Attribute, div, input, text)
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inmport Html.Attributes exposing (..)
inport Html .Events exposing (onlnput)
-- MAIN
main =
Browser.sandbox { init = init, update = update, view = view }
- - MODEL
type alias Mdel =
{ content : String
}
init : Mde
init =
{ content = "" }
- - UPDATE
type Msg
= Change String
update : Msg -> Mddel -> Mbdel
update nsg nodel =
case nsg of
Change newContent ->
{ nmodel | content = String.append "Hello..." newContent }
-- VIEW
view : Mdel -> Hm Mg
vi ew nodel =
div []
[ input [ placehol der "Type your name", onlnput Change ]| []

, div [] [ text (nodel.content) ]
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]

BoT Ha4anbHbIN 3KpaH, KOoraa Bbl CO3aeTe rnporpaMmy:

Img Ot TotHerg

BeeouTte nmsa, n BOT 4TO Bbl MOJIYy4YMUTE Ha IKPaHeE:

. -

XOTH 3Ta NnporpamMma MOXKET MoKasaTbCs Ype3MepHO C/I0XKHOW A5 CBOEN Lenun, no Mepe
yBEJINYEHNS CNIOXKHOCTUN NPOrpamMMbl Bbl OLLEHUTE, HACKOJIbKO JIEFKO ee OTJIaXXnBaTb U
nognep>XXmBaTb. Bbl MOXXeTe yBNOETb YETKOE pa3feneHne Mmexay Moaessto,
npencraBaeHNEM N KOHTposiiepoM (obHoBneHmeM). NoagobHO TOMY, KakK Mbl MCMOJIb3YEM
Tern HTML, Mmbl MO>XXeM co3faBaTb hopMbl B EIm ¢ noMmowbio Teros model div. Mo
cobbITuio ‘on input’ (T.e. Nnonb3oBaTeslb BBOAUT TEKCT) NporpaMMa Bbi3biBaeT ‘Change’, n
nporpamMmma nevyataeT UM4A nosib3oBaTensa BMmecTe ¢ ‘Hello’ ¢ noMoubio hyHKLUNN
String.append.

Pony

Pony ckoMnNuampoBaH 1 cnenyeT akTOPHOW MOAENN BblHUCIEHNI, pa3paboTaHHON Angd
ACMHXPOHHOI0 NMoBeAEeHNs - T.e. 4J15 BbICOKO napaJsuiesibHbIX MPUI0XKEHUN.
TpaAVUUNOHHbLIE A3bIKN NPOrpaMMUPOBaHNA NMPEeLOCTaBAAT PYHKLUMIO “ON0KMPOBKK” N1
0bpaboTkun Nnapannennsma, 4To BANAET Ha NPOU3BOAUTENIbBHOCTb. B Pony HeT
610KNPOBKMK, 4TO Mo3BosiseT nlbexxatb 6O0KMPYOLWMX oNepaunii Nin TyNNKOBbIX
cueHapues. KaXkabll areHT saBAseTCcs O4HOMOTOYHbIM.

Pony Tak>xe obecne4ynBaeT 6€30MaCHOCTb HA OCHOBE BO3MOXXHOCTEW, rae rnojib3oBaTesnun
[OJIKHbI UCMOJIb30BaTh “CCbIJIOYHbIE BO3MOXHOCTU” A9 AOCTYMa K onpeaesieHHOMY
06bekTy, 4To obecneymBaeT 6e3onacHyto paboTy € AaHHbIMU. HanpuMmep, BO3MOXHOCTU
OMMUCbLIBAIOT TO, 4TO APYrvM rncesaoHMMaM 3arpeLleHo, a He To, 4TO UM pa3peLleHo.
Takune NoHATUSA, KaK U3MEHSAEMOCTb N N308LMA, OCHOBaHbI HAa 3TUX BO3MOXXHOCTAX. ITa
dyHKUMA “3anpeTa” BO3MOXXHOCTeN genaeT Pony cBOOOAHbLIM OT FOHKU AaHHbIX. Pony
H6e3onaceH, BbICTP 1 TOYEH U SKOHOMUT BpeMs pa3paboTKu, 4TO AenaeT ero XopoLwmnm
BbIbopoM anst 6aHKOBCKUX U (PUHAHCOBBIX MPUSTIOXKEHUNA.

Pony obecneymnBaeT 6e3onacHOCTbL TUMOB Npu paboTe C AaHHbLIMU. B HEM HeT
NCKJTIOYEHWI - AN KOMNUAaumMm Koga Heobxognmo obpabaTbiBaTb TONLKO OLWNOKMN.

Page 20



NOTISSIMUS - NTPUJIOXKEHUSA U CAUTHI AN BU3HECA
notissimus.com | +7 495 215-53-16 | info@notissimus.com

OCHOBHOW NPUYUHOW 3TOro ABAAETCA TO, 4TO Pony cTaTn4eckn TMNm3npoBaH. Bam
HeobXxoaMMO SIBHO yKa3aTb TUM (Kak B Java n B oTan4me oT Python) nepemeHHon nepen
ee NCrnoJib30BaHneM:

| et name: String

Kak 1 B Java, Bbl MOXXeTe Cco3[aBaTb KOHCTPYKTOPSLI. [1pefnoso)xxuMm, y Bac eCTb Klacc
C/ly>Kalero ¢ UMeHeM 1 BO3pacToM:

cl ass Enpl oyee
l et nane: String
| et age: U64
new create(nanme': String) =>
name = nane'
Pa3paboTymku Java MOryT 3aMeTUTb, 4HTO B CUHTAKCUCE eCTb TOHKNE pa3nnyus (HeT

purypHbix ckobok, BOT 3T0 aa!). B KoHue aTpnbyToB KflacCa Takxe eCTb cumBon "', Bbl
Tak)Xe MoXeTe co3ZaBaTb (PYyHKLNN:

fun get _enp_nane(): String => nane

Beceno nucaTtb pyHKUMKU, Oa? Tenepb 0 rnaBHOM - 06 akTopax un obewaHunax. Y Pony
actors ecTtb Behaviours - noxoxue Ha PyHKLNN, HO TOJIbKO aCMHXPOHHbIE - OHU
BbINOJIHAIOTCSA B KaKoe-To BpeMs B bamxanwem byayuiem, HO He obsi3aTesibHO Cpa3y Npu
Bbl3oBe. Ho oHu “obewatoT”, 410 noBeaeHne byneTt BbiNOAHEHO 06513aTeNbHO.

actor Enpl oyee

// actor has fields, simlar to class
| et name: String

// and of course, constructor
new create(nanme': String) =>
name = nane'

// Note the behaviour 'be' instead of the fun function
be get _enp _name(prom se: Prom se[String]) => prom se(nane)

ObewaHnsa Toxe MoryT BbITb OTKJIOHEHbI - €CJ/IN aKTOP HE MOXKET BbINOJIHUTb
OTNpaBJ/IeHHbIN aCMHXPOHHbIN 3anpoc. Bel MoXeTe co3paTb obellaHune:
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/'l Create a new prom se

| et prom se = Prom se[ String]

1 BbI3OBUTE NMOBeeHNe akTopa, nepeaas obellaHne, KOTOpoe AOJIKHO ObiTb BbIMOJHEHO
(B Hawem cny4vae, Nosy4YeHUe NMEHN COTPYAHUKA).

enpl oyee. enp_get _nane( proni se)

Kak Bbl AymMaeTe, CKOMNUAMpyeTcsa v 3ToT Koa? Euwe oaHa 3amevaTenibHass 0COBeHHOCTb
Pony 3akno4aeTcsa B TOM, 4TO OH 6e3onaceH ang namaTn - HUKakux NULL nan
nepenonHeHnn bydepa. Jltobon Koa, KOTOPbIN MOXXET BEPHYTb null, HUKoraa He byneTt
KOMMUAMPOBATLCA, MOKa He byaeT ncrnpasieH.

Hy, Mbl eLe He cKa3anu nporpamMMe, 4YTo Takoe 'employee’ (Haw areHT):

| et enpl oyee = Enpl oyee(“J K Row i ng”)

B oTanyme ot noboro apyroro s3bika nporpamMmMmmpoBaHus, Pony no3sonaseT OesnnTb Ha
HOJMb, WU pe3ysibTaT paBeH Hys0. [JNs BCeX BO3MOXKHOCTEN A3blka Pony CyLlecTBYOT
MaTeMaTnyeckKmne gokasaTtesibCcTBa. YHTobbl NncaTb NporpamMmbl Ha s3blke Pony,
HeobXxoaAMMO YyCTaHOBUTb KoMnuasaTop Pony. NMockonbKy Pony - KOMNNAMpyeMbln A3biK,
rnepen 3anyckoMm NporpamMMmbl Bbl 4OJIKHbI CKOMMUANPOBATb €e C NoMOoLLbIo ‘ponyc’. Kak
TOJIbKO Bbl YCTAHOBUTE KOMMMNAATOP, nonpobynte HanncaTb nporpammy hello world.

Vyper

Vyper - 3TO A3blK MPOrpaMMmMpPoBaHNA CMapT-KOHTPAKTOB, OCHOBaHHbIN Ha Python. Kak n
Python, oH siBNseTCa 4enoBeKo-4nTaeMbIiM, NPOCTbIM B HanucaHum n 6esonacHolM. Vyper
KoMnunaupyeTtcsa o bantkoga BupTyanbHon MmawnHbl Ethereum (EVM). EVM onpenenset
cocTosHue Ethereum pgna kaxgoro 61o0ka B 6510k4enHe. YTobbl NOHATL, No4vemMy Vyper
ocobeHHbIN, naBanTe pa3bepemcs, 4TO TaKkoe CMapPT-KOHTPaKTbl. CMapT-KOHTPaKTbI - 3TO
nporpaMmbl, XpaHsaLwmecs B 610K4enHe, KOTopble onNpenenstoT U UCNOSTHAT
cornawleHve Mexxay npoAasLOM 1 MoKyrnaTesieM Npu BbiNoJHeHNU TpeboBaHWi
KOHTpaKTa.

9TO caMo-UcnosHaLWmMecs aBTOMaTU3NPOBaHHbIE KOHTPaKTbl, KOTOPble HE HY>XOalTCA
BO BMellaTeNbCTBe YyenoBeka. OgHako CMapT-KOHTPaKTbl NoaBep>XXeHbl YA3BNMOCTAM.
HaanMep, CMapT-KOHTPaKTbl MOXXHO 3aCTaBWUTb BbIMYCTUTb 3¢)le Ha NMPOn3BOJIbHbIE
ajpecCa nnn y6VITb Mpon3BoOJibHbIE agpeca, Wi OHUN MOTyT OblTb HE B COCTOSAHUMN
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BbINYCTUTb 3pUP. DTN YA3BUMOCTU 0ObIYHO NOSABASAIOTCA B KOAE - HenpegHaMepeHHOo nau
HamepeHHo. Vyper ycTpaHsaeT 3Ty npobnemy, npefoctasnsasa 6e3onacHbln KOA, 4TO
3aTpy4aHsAeT BHeApeHue ya3BMMOro Wian Beogswero B 3abnyxxageHme koga. Xota Vyper
OCHOBaH Ha Python, oH He cnegyeT mHorum napaaurmam OOl, TakuM Kak
HacnenoBaHMe, rneperpyska, pekypcmsa n T.4. 9To N03BoASeT n3bexxaTb YC/I0OKHEHUS
Koda (Hann4me HeCKoJIbKNX hansos, YTO 3aTPyOHAET ayanT).

Vyper TakXXe He nogaep>XxmBaeT BCTPOEHHbIN acceMmbnep, 4TO 03Ha4YaeT, 4TO NPorpaMmbl
He MOryT BbINOJIHATb Kakne-nMbo fencTeus HenocpeacTBeHHO Ha EVM, 4To no3sonseT
n3bexxaTtb aTak. OTn ocobeHHOCTU aenatoT Vyper BriosiHe 6e3onacHbIM A5 HanNMCcaHus
KoJa CMapT-KOHTPaKTOB, NCNOJIb3yeMblX B Bsiok4enHe. YTobbl MONPaKTUKOBaTLCA B
HanMcaHUM rnporpamMmm Ha Vyper, Bbl MOXKeTe BOCMN0J1b30BaTbCs OHJIANH-KOMMNUIATOPOM
remix. Bbl Tak)Xe Mo)xeTe ycTaHOBUTb Vyper ¢ noMoLlbio docker nnm pip (ecnm y Bac ecTb
Python), chenysa NMHCTpyKUMSAM Ha CTpaHuULe AOKYyMeHTauun Vyper.

R

R - 04MH N3 caMbiX NONYASPHbIX A3bIKOB MPOrpaMMmMpoBaHnA ONS aHaAn3a OaHHbIX U
MalnHHOro oby4yeHusa. OH nmeeT APl onga BCEX C/IOXKHbIX MaTeEMaTUYeCKNX,
CTAaTUCTUYECKNX N HAaYYHbIX PpacyeToB, aJIFOPUTMOB MaLUNHHOIO 06y4YeHnsa N BU3yasibHbIX
npencrtaBaeHnin. R uMeeT OTKPbITbI NCXOAHbIM KO4 U LUMPOKO nonynsapeH 6narogaps
cBoeMy boraTomMy rpadpmy4eckomMy rnosib3oBaTesIbCKOMY nHTepdency. OH nMeeT akTUBHOE
n ctabunbHoe coobWecTBO N NEFKO MHTErpupyeTcsa C APYruMm a3blkamMmm, Takumm Kak C,
C++ wun .40

Bce BblLenepe4vyncaeHHbie BO3MOXXHOCTU Mbl noslydaem bnarogaps CRAN (Comprehensive
R Archive Network), koTopas conepxut 6onee 10000 nakeToB ANA CTaTUCTUKMN,
BEPOATHOCTUW, aHaIM3a OaHHbIX, BbIYNCAEHUIA, TpauKm u MHOroro Apyroro. Yrobol
yBuaeTb Maruio R, pasante nonpodbyem BbINOJHUTb NPOCTYO NpPOrpamMMy Ass
HaxoXxaeHusa cpegHero (mean) 3 11 4yucen. Ytobbl HaNTK cpefHee 3HaYeHne, Mbl bepem
CYMMY Yucen u aennmm ee Ha obliee KoONMYecTBO 3Ha4YeHUn (B Hawem cnydae 11). BR
eCTb PYHKLMA ‘mean’, KOTopasa BbINOJIHAET BCE 3TU BblHNCIEHNA 3a HaC.

mynuns <- c(51, 52, 53, 94, 88, 61, 31, 34, 76, 20, 10)

mean( mynuns)

BbiBOA:
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[1] 51.81818

Mbl MOXXeM MOCTPOUNTb UX C MOMOLLBLIO MeTOoda p|0t!

boxpl ot ( mynumns)

Img

CylwiecTByeT MHOXXECTBO pacCLlIMpPeHHbIX MakeToB, Taknx Kak ggplot2, dplyr n mHorue
apyruve, onsa otobparkeHns HacblLeHHbIX FpamkoB B R. Mbl TakXxe MO)XeM NpoCMOTpeTb
ObICTPYO rMCTOrpaMMy C NpUBEAEHHbIMU Bbille 3Ha4YeHNAMU, 4ToObl yBUOETb AManas3oH,
B KOTOPbIN NonagatT 3Ha4YeHus.

hi st (nynuns, breaks = 10, col = "sky blue", main = "Histogram of marks", xlab

Img

O6paT|/|Te BHMMMaHWe, 4HTO Mbl 3aalA pa36|/|eH|/|e Ha 10; Mbl MO)XeM N3MEHUTb ero Ha
ntoboe 4Mcno B 3aBUCUMOCTU OT XKeNaeMbiX OeSIeHUN. MpuBeneHHas Bblle nepeMeHHas
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mynum 6bls1a BEKTOPOM, coaep kalinum crnncok ymcen. Kak n B Python, B R Mbl co3paem
hpenm gaHHbIX, 4TOOLI paboTaTb C 6OMbLWIMM KONNYECTBOM N3MeEpPeHNin. 3To Hanbonee
NoNIe3HO ANS aHaNUTUKN. Hanpumep, Mbl MOXXeM 06beAMHNTb HECKOJIbKO BEKTOPOB,
co3faTb PpenM AaHHbIX U MaHUMNYINPOBaTb UM B 3aBUCUMOCTU OT KONIMYECTBa
nepemMeHHbIX U TUMNa aHan3a, KOTOPbIN HaM HY>KEH.

[lonycTuMm, y Hac eCTb BEKTOPbI UMEHN COTPYAHMKA, KBaAnukaumm n sospacta. Mbl
MO>XeM C034aTb hperM AaHHbIX N 0TOBpa3nTb BCE AaHHbIe BMECTe:

enpl oyees = data. frane( Nane c("John","Mac","April","Ron","Matt"),

Age = c¢(23, 28, 30, 43,31), Skill = ¢("Java", "Python", "
print (enpl oyees)
> print(enpl oyees)

Nanme Age Skill
1 John 23 Java
2 Mac 28 Pyt hon
3 April 30 C++
4 Ron 43 R
5

Matt 31 PHP

Ewe ooHa nHTepecHas ocobeHHOCTb R - npocToTa paboThl C MaTpMLUaMmM C MOMOLLbIO
MaCCMBOB. R Mopas3nT Bac, BbIMOJIHUB CJI0XKHbIE MAaTPUYHbIE BbIYUCIEHNS C JIEFKOCThbIO.
Bce, 4TO BaM HY>XHO caenaTb, - 3TO CO34aTbh MaTpuULy U NepenaTb ee nporpamme R.

ML <- matrix(c(l, 2, 1, 2), ncol=2)
M2 <- matrix(c(3, 4, 3, 4), ncol =2)
pri nt ( ML* M2)
>print (ML* MR)

[.1] [,2]
[1,] 3 3
[2,] 8 8
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Apache Groovy

NMocne TwaTeNbHOro PACCMOTPEHNSA U OLLeHKN A BKJIIOYMA Groovy B CBOW CMUCOK JIyYLUMNX
A3bIKOB MPOrpaMMmUpPOBaHNA. DTOT A3blK - KaK MacCJ10 Ha BepLUMHe BKYCHOIro TopTa,
npungakmLlee A0NoJHUTENbHbIN BKYC 1 yay4wakwuwee nobon npoekT. O4Ha U3 raBHbIX
MPUYnH, Mo KoTopon Groovy 3acay>XMBaeT MecTa B CMNCKE, - 3TO ero WNPOKUN CNeKTp
BO3MOXXHOCTEN, KOTOpPble CNocOob6CTBOBANMN POCTY €ro NonyasipHOCTU B MUPE TEXHOOMUA.
Byayun rtbkum n AMHAMNYHbLIM S3bIKOM A1 BUPTYasibHOW MaluHbI Java (JVM), oH
obecneymBaeT COBpeEMEHHbIE BO3MOXXHOCTU NMPOrpaMMmnpoBaHmsa ons Java-paspaboTynkos
C MUHNMaJIbHOW KpuBoKn oby4eHuns.

CtonT oTMeTuTb, 41O JVM - 3T0 abbpesunaTtypa oT Java Virtual Machine. JVM asnseTcs
HeoTbeMJIEMON 4acTblo Java, obecneymBasa nnaTdopMy An4 BbinonHeHUs banTkoa Java
Ha ntobom ycTtponctee. Groovy, NocTpoeHHas Ha 6a3e JVM, npegnaraeT LWUMPOKUI CNEKTP
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BO3MO>XHOCTEW, KOTOPbIE NOBbILLIAKT ee NPoONU3BOANTENILHOCTbL U AenalT ee
npueaekaTenbHon ans paspaboTymkos. MNpolle roBops, OH NpenocTaBnseT naaToopmy
ONS BbINOJIHEHUSA BanTKoda Java, 4TO AeNaeT BO3MOXXHbIM UCMOJIb30BaHMeE Java Ha stlobom
ycTponcTee. C TOYKKM 3peHNA NPOU3BOANTENBHOCTUN, Groovy MOXXET CTaTU4YeCcKun
NPoOBePATb TUMbI U KOMMNUNPOBATL Balll KO AJ1S MOBbILLIEHUS HAOEXXHOCTU U
NpPon3BOONTENbHOCTU. Jlerkasa nHterpaumsa Groovy C CyLIEeCTBYHOLMMN KJacCaMm U
bnbnnoTekamm Java oTaMYaeT €ro oT APYrux si3blIKkOB NPOrpaMMmnpoBaHus.

OH Tak>XXe MOXXeT KOMMNUINPOBaTbCA NpsMOo B 6baiTKop Java, 4TO AenaeT ero yaobHbiM
N9 UCMOoJIb30BaHWs Be3ae, rae ecTh Java. OTa 0Co6eHHOCTb MoBbIWAET r’MbKOCTb U
YHUBEpCaNbHOCTb Groovy 1 genaeT ero fyywmm BbibopoM ans pa3paboTymkos,
XKenawLwmnx co3gaTtbh 3PPeKTUBHOE U HaJeXHoe NporpamMmmMHoe obecnevyeHune.
OnHamunyeckas npmpoaa Groovy MoXeT caenaTb NPOoBEPKY TUMNOB nNpobaeMaTn4Hon, a
oTNafKy koga 6onee CNOXKHOM, YTO SIBJISIETCSH OAHUM U3 NOTEHLUMaIbHbIX HEAOCTAaTKOB.
OnHakKo MHOrMe NpPorpamMmMmUCTbl CHUTAIOT, 4TO rMBKOCTb U NpocToTa Groovy
nepeBeLlIBatOT BCe MOTEHLMaNbHbIE HEAOCTAaTKN. Kak pa3paboTynk, Bbl JO/KHbI
NPU3HaTb YHUKaNbHYIO LEHHOCTb Groovy. YTo6bl MPpONAIOCTPUPOBATL 3TY MbIC/b, S
XoTesn 6bl NOAeINTLCA MPUMEPOM, KOTOPbLIN MOKa3biBaeT, KaK MOLLHbIE BO3MOXXHOCTU
Groovy MOryT yJyNLWNTb Ball KoA.

def greeting = "Hello, Wrld!'"
println greeting

// Define a list of nunbers
def nunbers =[1, 2, 3, 4, 5]

/'l Use a closure to map the list to its squares
def squares = nunbers.collect { it * it }

println squares

B 3TOM npumMepe Mbl MTIOCTPUPYEM YHUBEPCAIBHOCTb U BbIPA3UTENIbHOCTb A3blKa
Groovy, onpefnensis CTPOKOBY NEPEMEHHYI0 1 BbIBOAS €e Ha KOHCOJ1b C MOMOLLbLO
yHKUMK printin. Kpome Toro, Mbl Noka3biBaeM, Kak Groovy yrnpoLlaeT CJIoXHble
onepauunun, HanpuMmep, npeobpasoBaHMe CNNCKa YNCES C MOMOLLbIO 3aMblKaHUS A5
CO3[aHMsi HOBOI0O CMUCKa, COAEP>XALLEero KBaapaTbl KaXK4oro Yyncna. 7o
AEMOHCTPUpPYET, Kak Groovy MO>KeT MOBbICUTb Ballly NPOU3BOANTENBHOCTb Kak
pa3paboTyMKa, NpenoCcTaBnss KpaTKUN, YuTabeNbHbIN CUHTAKCUC AJ1S NOBCEAHEBHbIX
3a/la4 NporpaMMmpoBaHuns. Takmum o6pasom, CTAaHOBUTCS 04eBMAHbLIM, novyeMy Groovy
3aC/ly)KMBaeT BHUMAHUS Ka)[0ro pa3spaboTymka.
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Crystal

NMocne obwmnpHOro nccnenoBaHns Mol He Mornm He gobasuTb Crystal B Haw cnmcok. U
HeT, Mbl He roBopuM 0 MUHepanax! Crystal - 3To 06 bEKTHO-OPMEHTUPOBAHHBIN A3bIK
nporpamMmmmpoBaHnsa obuiero HasHa4vyeHus, BbinyweHHbln B 2014 rogy. OH 6bin
pa3paboTaH, 4ToObl MMeTb CMHTakcuc, 6mn3knnm K Ruby, n npu 3ToM 6bITb BLICTPBLIM U
3(hpeKTUBHLIM. barogapsa ctaTu4eckon cucTeMe TUMOB U onepexxalLwen KOMNUIaunu,
Crystal npegnaraet pa3spaboTymkam ckopocTb C 1 npocTtoTy Ruby. Crystal -
OTHOCUTENIbHO HOBbIN A3blK NPOrpaMMMUpoBaHnS, Habupatowmn NONyNApHOCTbL Cpean
pa3paboTymkoB Bnarogaps cBoen BnevyaTAAaoWeNn CKOPOCTN N NMPOCTOTE UCMOIb30BaHUS.
Ero yacTto onuceiBaloT Kak “bbICTpbIn Kak C, noBkMn Kak Ruby”, noayepkuBas ero
crnocobHocTb obecnevynBaTb MOJIHUEHOCHYO MPOM3BOANTENILHOCTb MPU COXPAHEHUNN
OPY>XeCTBEHHOro CMHTaKcmca n YyntabensHoctu Ruby.

Imd

OpHako Crystal pocTturaeTt cBoei BrnevaTnAoWen CKOPOCTU, XKXePTBYS HEKOTOPbLIMU
AVNHaMU4eckKMMn acnektamm Ruby v orpaHnymBas HeKOTOpble NPOrpaMMHbIe
KOHCTPYKUUN. TeM He MeHee, 3TOT KoMrnpomucc cgenan Crystal npusnekatenbHbIM
BapWaHTOM AN CO3[4aHNSA BbICOKOMPOU3BOAUTENbHbIX MPUIOXKEHNN Ha Bonee yaobHOM
Ansa pa3paboTynkos sA3bIKe.

# Define a class for a person with nane and age attributes

cl ass Person

getter name : String
getter age : Int32

def initialize(@ane : String, @ge : Int32)
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end
end

# Create an array of Person objects
peopl e = [Person.new"Alice", 25), Person.new "Bob", 30), Person.new("Charlie"

# Use a block to filter the array by age and map the nanes to uppercase
names = people.select { | person| person.age >= 30 }.map { | person| person. nane

# Print the resulting array of uppercase nanes
puts nanes. i nspect

OTOT KOA4 AeMOoHCTpupyeT npemmyuiectsa Crystal B cMHTakcmuce, Npon3BOAUTESNIBHOCTU U
b6esonacHocTu TnNoB. CuHTakcuc Crystal noxox Ha cnHTakcuc Ruby, 4To genaet ero
Nerkum ansg 4teHmsa n HanmcaHua. OgHako Crystal kKoMmnmanpyeTca B HATUBHbBIV KO, 4TO
npuBoanT K 6os1ee 6bICTPOMY BbIMOSIHEHUIO, YEM UHTEPNPETUPYEMBIE SA3bIKK, TAaKNE KaK
Ruby. Kpome Toro, Crystal ctaTuyeckn TunmnsnposaH, 4To obecnevynBaeT 6e30MacHOCTb
TUMOB BO BPEMA KOMMUAALNK U MOBbILLAET NMPON3BOANTENbLHOCTL. B 3TOM npumepe kKog
ncrnonb3lyeT 610K oNa punbTpaunm Mmaccmpa o6beKToB Person no Bo3pacTy u
npeobpa3oBaHUs UMEH B BEPXHUN PerncTp, EMOHCTPUPYS MMOKOCTb U BbIpa3nUTeNbHOCTb
cuHTakcuca Crystal.

Reason

Reason - 3To coBpeMeHHbIN A3blK NPOrpaMMNUPOBaHNA C CUHTAKCMCOM, MOXOXKUM Ha
JavaScript nnn gpyrue a3blkn cemenctea C, u HagexxHoun cuctemom tunos OCaml.
Bnarofaps CUIbHbIM BO3MOXXHOCTAM MNPOBEPKU TUMNOB, pa3paboTynkm MOryT HaxoounTb
npobnembl paHble U NucaTb bonee HageXxHbI 1 Be3onacHbIn KoA. YA06HbIN MHTepgenc
N NPOCTON AM3aH Reason genatoT ero haHTacTU4eCKnUM BbIBOPOM A1 pa3INYHbIX
BMOOB NPOrpaMMmUpoOBaHUA, HE3AaBUCUMO OT YPOBHSA Ballero onbiTa NporpaMMuUpoBaHunS.
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Reason n OCaml - o4eHb yHMBEpPCasibHble A3bIKN MPOrpaMMUPOBaHUA, KOTOPbIE MOXKHO
NCNoJsb30BaTb B pa3/in4yHbIX cpefax bnarogaps MHOMrOYNCNAEHHbLIM NPoeKTaMm,

noaaep xXmneatowmm nx. OgHMM 13 cnocoboB NxX NCMNOb30BaHUA ABNAETCS co3aaHune
HaTUBHbIX NCNOJIHAEMbIX (halsioB, KOTOPbIE MOryT BbITb 3anyLLEeHbl HEMOCPEACTBEHHO Ha
BalLlen MallMHe C NOMOLLbIO CTaHA4APTHOro KoMnunaTopa. Kpome Toro, cywecrtsyeT
HECKOJIbKO MHCTPYMEHTOB, TakunX Kak “dune” n “esy”, KOTopble MOMOratoT B 3TOM
npouecce. lpyron BapuaHT - KoMnunsaumnsa Reason B JavaScript-kon, COBMeCTUMBbIN C
bpay3epaMm, 4TO MOXXHO cAeslaTb C MOMOLLbIO TAaKUX NPOEKTOB, Kak ReScript (bbiBLNN
BuckleScript) n Js_of ocaml. 3Tn yHnBepcasnbHble BO3MOXHOCTU genatoT Reason n OCaml
npuBJsieKaTesIbHbIMU ONA pa3paboTYMKOB B pa3/IMYHbIX OTpacsaax. Reason - 3To
COBPEMEHHDIN A3blK NPOrpamMmMmMpoBaHns € yoobHbIM NMHTEPhENCOM N CUHTAKCNCOM,
MoXoXX1UM Ha JavaScript. Ero yHuBepCcasbHOCTb 1 NMPOCTOW AMU3aWH OenatT ero
MonynspHbIM cpeaun pa3paboTYMKOB B pa3INYHbIX OTpacnax.
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3aKJ/ilo4eHUe U OTKa3 OT OTBETCTBEHHOCTH

Y Ka)xgoro 13 Hac eCcTb CBOU NpeanovYTeHUS, HO NMePeYnNCIEHHbIE BbilLe A3bIKW CTOUT
nonpoboBaTb, MOCKONIbKY OHW 06/1afaloT BCEMU HOBbIMU BO3MOXXHOCTSMUN N pellatoT
MHoOrmne npobnembl, OCTaB/IeHHbIE NMpeabiaAyWnMn a3blkaMmu. ElIm oTan4Ho noaxoamTt ong
bosiee akKypaTHOro pasaesieHnsa Koga n MoA4yJsIbHOro NporpamMMmmpoBaHus. Pony - oamH
N3 NyYWNX N8 aCUHXPOHHOIMO NporpaMMnpoBaHuns. XoTa Vyper aBnseTcs 4OBOJIbHO
HOBbIM B MUpPE SA3bIKOB CMaPT-KOHTPAKTOB, OH NpeacTaBnsieT cobonm MHoroobellaoLLyo
anbTepHaTmBy Solidity. Vyper ocobeHHO xopoll, Korga peyb nget ob onpeneneHunn
KOHTpakKToB 1 0bpaboTke ownbok. R, C Apyron CTOPOHbI, CHNTAETCHA OAHUM U3 NYYLINX
A3bIKOB OJ19 aHa/IMTUKKN 1 y)Ke nmeeT bosbloe coobuiecTso.

OTaenbHble A3bIKKM HAabMPaOT TaKyo »XXe NOMNyJASPHOCTb, KaK U Te, 0 KOTOPbIX MOET peyb B
3TON CTaTbe, HO MO pa3HbIM NpUYNHaM He Bbln BKIIOYEHbI B CNMCOK. BOT KpaTkuin 0630p:

* Golang: Yxe 3apekomeHgoBan cebs Kak OCHOBHOW, XOTHA U HE 04€Hb NOMNYNAPHbIN
A3bIK. 1 CYMTaAlO, YTO Ha AaHHbIN MOMeHT Yy Golang eCTb HECKO/IbKO KOHKYPEHTOB,
KoTopble OyaoyT nogaep>XmBaTb €ro 40110 PbIHKa Ha HU3KOM YPOBHeE.

® Swift: Apple xene3sHoun XxBaTKON OepXXUT CBOKO 3KoCUcTemy, n Swift - eAMHCTBEHHbIN
A3blK, LOCTYMHbIN TaM. PaHbwe 6b11 B Moae Objective C, kak cendac Swift. 4 cynTaro
3TO XXYJ/IbHNYECTBOM M NO3TOMY OTKa3blBalOCb BKJIOYATb €ro coja.

Byayuiee Bcerga HeonpeaeseHHO, U 0AMH 13 cnocoboB caenaTh Kapbepy -
NMPUAEPXKMBATLCSA TOro, 4TO y)Ke paboTaeT, n 0TKa3biBaTbCA “OTBNEKaTbCA”. ECAKM Bbl Tak
rnoctynaeTe, To Java, PHP, Python, Ruby u T.4. - BC@ 3TO OT/INYHbIE A3bIKU, HA KOTOPbIX
MO>XHO OCTaHOBUTbCA. O4HAKO A1 HEKOTOPbIX N3 HAaC HOPMbl HEAOCTATOYHO. OHM XOTAT
nccnenoBaTb U genatb bonbwme cTaBky Ha Byayuiee. ECim Bbl OTHOCUTECH K
nocnegHeMy narepto, To OAMH U3 3TUX NATU A3bIKOB A0J1XKEH OblITb Ha BepLUMHE Ballero
cnncka gen. HakoHew, NbiTasaCb OLEHUTb A3bIK, HE MO3BOJIANTE YCUIINAM 3aXJ1I€CTHYTb
BacC, MOTOMY 4YTO UX He TaK y>X MHOro. ECnm Bbl y>Ke 3HaeTe HEeCKOJIbKO A3bIKOB
NnporpaMMmMpPoOBaHmnS, Bbl CMOXXeTe Bbly4nTb 060N N3 HUX MaKCUMYM 3a ABa Mecsaua,
yhenssa 5-6 4acoB B Heflesnt0. B TO BpeMs Kak cH4acTbe N feHeXXHas oThadva, KoTopble
MOXXHO MoNy4nTb B byayuwiem, 6yayT B HECKOIbKO pa3 6osbLue.

HNata Co3paHusna
24.05.2023
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