Memoouxu
MOAApUIAYUUU KOO

B 3TOW rnaee...

B [IpuMmeHeHME IPOEKTHOrO Mabi0Ha MOy b

B Hanucanue MOJy/IbHOTO KOJIA COIVIACHO TEKYIUM CTaHJapTaM
AMD u Common]S

B Pabora c Mmonyiasamu B crangapte ES6

Jlo cux op MBI MICCIEA0BAIN TAKHE OCHOBHBIE TPUMUTHBEI JavaScript, Kak (pyHK-
U1, OObEKTHI, KOJIEKIIUU U PeTyaspHble BbipaxkeHus. Ho B apcenane cpejcTs
pa3pa6OT‘-II/IK3. NMCIOTC 1 APYIrue MHCTPYMCHTAJIbHbIC CPEACTBA IS PCIICHUS TC-
KyIUX 33/[a4 HallMCaHUsA ITPUKIaJHOro Kojga Ha JavaScript. ITo mepe pacmupenns
Be6'HpHJIO}KeHI/Iﬁ BO3HUKACT P APYIUX 3a4a9, CBA3dAHHDBIX CO CTPYKTYPUPOBAHUEM
IPUK/IQJHOTO KOJIa U ero ynpasieHueM. Kak 6110 HEOJHOKPATHO JOKa3aHO, KPYII-
HbI€ MOHOJIMTHBIE KOZOBbLIC 6a3bl HAMHOTO TpyAHEE MMOHATb U COIIPOBOKAATD, YEM
bojiee MeJKUe U XOpOHIO opraHusosBaHHble. [Io3TOMYy BIOJHE €CTECTBEHHO, YTO
€IMHCTBEHHBIH CIIOCOO yCOBEPIIEHCTBOBATL CTPYKTYPY U OPTaHU3AIMIO TPUKIA]-
HBIX IIPOT'PAMM COCTOUT B TOM, UTOObI pa3/ieINTh UX Ha 60J1ee MeJIKME, OTHOCUTE b
HO CJ1a00 CBSI3AHHBIE YACTHU, HA3bIBAEMBIE MOOYAAMU.

Mopaynu apnasiorca 6ojee KPyIHBIMU €JUHULIAMU OPTaHU3aAIUU MPUKIAJHOTO
KOJa, 4eM OObEKTHI 1 (ZI)YHKI_[I/II/I. OHU O3BOJIAIOT pas3zenaTs IPUKIagHbIE IIPOrpaM-
MbI Ha CBA3aHHBIE BMecTe 610ku. [Ipu cospanuu Mojyeli ciesyeT crpeMuThest oopa-
30BaTh COIACOBAHHBIE A0CTPAKIINH U MHKAIICYTMPOBATh IOAPOOHOCTHI PEATH3AINN.
baaromaps aTomy yrpomaeTcsi OCMbICI€HNE TPUKIAJHON MPOTrpaMMbl, TOCKOJIbKY,
HCIIOJb3Ys (PYHKIMOHAIbHBIE BO3MOKHOCTH MOJYJIEH, MOKHO He 6ECIIOKOUTLCA O
MaJIO3HAYAIUX IopobHOCTAX. KpoMe Toro, Hammuue Mojyneil O3HaYaeT BO3MOXK-
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HOCTBb 6€3 0co60ro TpyJa MOBTOPHO HCIIOJIb30BATh (PYHKINOHAJIBHBIE CPEACTBA B
PAa3HBIX YACTAX OJHOI IPUKIAJAHON IPOrPaMMBbI U JIa’Ke€ PA3HBIX IPUKJIAHbIX IIPO-
rpaMM, 3HAaUYUTEIBHO YCKOPSIsl IIPOLECC Pa3pabOTKU.

Kaxk noscasocs panee, B JavaScript moBceMeCcTHO MPUMEHSIOTCSA IOOATbHbBIE
nepeMeHHbIe. Beakuii pas, korga nepeMeHHas OIpeJeNsieTcs B INIABHOM KOJZe, OHa
aBTOMATHYECKUA CTAHOBHUTCS IMIOOAILHOM U MOXKET OBITH JOCTYITHA B TIO60 Apyroi
JacTU NPUKJIATHOTO Koja. B HeGoIbIuX nmporpaMmax 3TO OOBIYHO HE BBI3BIBAET
OCOOBIX 3aTPYAHEHHI, HO 110 ME€pEe PACHIMPEHUS MPHUKIAJHBIX IIPOrPaMM U BKJIIO-
9YeHUs] B HUX CTOPOHHETO KOJ[d 3AMETHO YBEJNUNUBAECTCSI BEPOSITHOCTb KOH(IINKTA
rMeH. B 60bIMHCTBE APYTUX SA3B6IKOB TPOTrPaMMUPOBAHUS IIOZOOHOE 3aTPyJHEHNE
paspemaercs ¢ HOMOIIBIO NpocTpaHcTB uMeH (B C++ u C#) mwin nmakeros (B Java).
OHu N03BOJISAIOT U30IMPOBAThL BCE UCIOIb3yEMbIE B HUX UMEHA U HA3HAYUTb UM
apyroe nMms. biarogapst 3ToMy 3HAQUUTEIbHO CHIKAETCS BEPOSATHOCTD IOSBICHUS
KOH(IMKTA NMEH.

Jo noasnenns crangapta ES6 B a3bike JavaScript oTCyTCTBOBaJIO BLICOKOYPOBHE-
BO€ BCTPOEHHOE CPEJCTBO, IMO3BOJIAIONIEE TPYIIINPOBATh CBA3aHHBIE BMECTE IIEpe-
MEHHBIE B MOJIYJIb, IPOCTPAHCTBO NMeH MM rakeT. [loaToMy B kauecTBe BBIXO/A N3
OZOOHOTO 3aTPYJHUTENBLHOIO IIOJIOXKEHUS IPOrpaMMHpYonue Ha JavaScript BbI-
paboTaiu yCOBEpHUICHCTBOBAHHbBIE METOAMKU MOJY/ISIPU3AIU, B KOTOPBIX BBITOJHO
HCIIOIb3YIOTCS IIPEUMYIECTBA CYIIECTBYIOMMNX A3bIKOBBIX KOHCTPYKIUI JavaScript,
B TOM 4HCJI€ OOBEKTOB, HEMEUIEHHO BBI3bIBAEMbBIX (DYHKIUI 1 3aMbIkaHUi. Takue
METOAUKHU GYyT UCCIEAOBAHDI B 3TOM IJIaBE.

IIpaBaa, TOMBKO BpeMs HOKAXKET, KAK JIOJITO IPUAETCS MOIb30BATLCS IOJOOHDI-
MU OOXOJHBIMU IIPUEMAMU, IIOCKOJIbKY B cTaHAapT ES6 HakoHer-To 6puIr BHEAPEHBI
cobcTBerHbIe Moy u. Ho, k coxxanennio, 6pay3epbl He IOCIEBAIOT 32 TUMU HOBO-
BBEJICHUSIMU, U TIO3TOMY MBI BBIICHIM, KAKIMM OOPa30M MOJYJIN JOJIKHBI JIEHCTBO-
BaTh B cTaHgapTe ES6, HecMOTpsl Ha TO, YTO MPOBEPUTD UX IIOKA €Ie HEJIb3s 13-3a
OTCYTCTBHSI KOHKPETHOH pean3aIiuil B OTAEIbHBIX Opay3epax.

3HaeTe nu Bbl?

KaKkMm 13 MMeoLWNXCA MEeXaHN3MOB MOXKHO BOCMO/b30BaTbCA ANA NPUBNNKEHHOTO
npeacTaBAeHUa moaynein B Koge JavaScript 2o noseieHuA ctaHgapTa ES6?
Yem oTanyatoTcs ctaHAapTbl onpeaenenua moayneit AMD n CommonlS?

Kakune onepatopbl noTpebytoTcs B Kode, HauMHasA co cTaHAaapTa ES6, uTobbl Bbi3BaTh
B mogyne guineaPig ¢yHkumio tryThisOut () us mogyna test?

Hrak, HauHEM C PACCMOTPEHUA METOJMUK MOJAYIAPU3ALMU, KOTOPbIMU MOKHO
IOJIb30BATbCA B HACTOSAIIEE BPEMH.

11.1. Moaynsapusauus koga JavaScript po
nosiBneHna craHaaprta ES6

Jo noasnenns crangapra ES6 B aA3bike JavaScript goryckanych UL 1€ yIOIe
ABE 06TACTU BUIMOCTH: TTIOGATbHAS U JIOKATbHASA (061aCTh BUAMMOCTH (PYHKITAM).
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B a3pike He cymecTBOBAIO IPOMEXKYTOUHOM 061aCTU BUAMMOCTH (HapuMep, mpo-
CTPAHCTBA UMEH WU MOJYJISA), KOTOPAsi OB MO3BOJIAIA CIPYIIIPOBATh OIIpe/IeIeH-
HbI€ (PYHKI[MOHAIbLHBIE BO3MOXHOCTU. YTOOBI HANIMCATh MOJYJIbHBIN KOJI, pa3paboT-
YUKHA BeO-IPUIOXKEHUI Ha JavaScript ObIIM BBIHYKIEHBI TBOPUYECKU MOJAXOMUTD K
NPUMEHEHUIO UMEIOMIMXCS A3BIKOBBIX CPEJICTB JavaScript.

Br16upas noaxosmuye a3pIKOBbI€ CPEJICTBA, HEOOXOMMO UMETD B BUJLY, UTO KaK-
Jlast MOJTyJIbHasA CUCTEMA JIOJKHA OBITh CIIOCOOHA KaK MMHUMYM Ha CJIe/TyloIee.

B Onpederums unmepgeiic, uepe3 KOTOPBIM MOKHO IOJYIUTDb JOCTYII K (DYHKITHO-
HaJIbHBIM BO3MOKHOCTSAM, KOTOPbIE IIPEIOCTABIAET MOJIYb.

B Cxpoums suympennue nodpobrocmu peasusayuy mooyis, 9TOOb He OOPEMEHSITh
VMU U3JIMIIHE I0Jb30BaTesneil Moay . CKpbIBasi BHYyTPEHHHUE ITOAPOGHOCTU
peaymsanyy MOy, MOKHO TaKXKe 3alUTUTh UX OT BMENIaTeJbCTBA U3BHE,
IPESOTBPATUB TEM CaMbIM HEHY;KHbI€ MOJU(PUKAIINY, CIIOCOOHBIE IIOPOJUTD
BCEBO3MOKHBIE TOOOYHBIE 3P (PEKTHI U IPOrPaMMHBIE ONIIOKU.

B aToM paszene Mbl cCHauasla MOKaKeM, Kak CO3/1aBaTh MOJIYJIM, IOJIb3YACh CTaH-
JIAPTHLIMM A3bIKOBBIMU CPEACTBAMU JavaScript, pacCMOTPEHHBIMU PaHee B JAHHOU
KHHUT€, B TOM YHC/Ie OObeKTaMM, 3aMbIKAHUAMU 1 HEME/JIEHHO BbI3bIBA€MbBIMU (PYHK-
nuamu. [Ipogosmkas paccMoTpenne 0CO6€HHOCTEN MOYIAPU3AIIN, MBI MCCIEyeM
JBa HaubGoJIee PaCIIPOCTPAHEHHbIX CTaHAAPTa OIpe/ieJeHnus MOAyaei B JavaScript:
AMD (Asynchronous Module Definition — acuHXpoHHOE OoIpefeIeHIEe MOAYJIS) U
Common]S, koTopble MOCTPOEHBI HA HEMHOTO pasHbIX npuHnunax. Ilo xoxy us-
JIOKEHUS MaTepHuajla 3TOTO pa3/iea Bbl y3HAETe, KaK ONPENETIATh MOJYIN 110 3TUM
CTaH/APTAM U KAaKOBbI UX JIOCTOMHCTBA U HeAocTaTku. Ho HauneM MbI ¢ TOTO, 7151
4yero O6blIa IOJATOTOBIEHA ITOYBA B IIPE/BIAYIIIX ITIaBaX.

11.1.1. OnpepeneHue moaynei ¢ NOMOLLbIO 00bEKTOB,
3aMbIKaHUI M HEMEAJIEHHO BbI3bIBa€MbIX QYHKLUIA

MTak, BepHEMCSA K MEPEYNCAEHHBIM BbIIIE€ MUHUMAJILHLIM TPEOOBAHUAM K MO-
JYJIbHOU CHCTEME, KOTOPBIE COCTOAT B TOM, YTOOBI CKPBITh BHYTPEHHUE IOPOO-
HOCTH peaTu3alliy U OIpeNeanuTh nHTepdeticel Moayaeil. M treneps paccmoTpum
T€ A3BIKOBBIE CPEJICTBA, KOTOPHIMU MOKHO BBITOJJHO BOCIIOJIb30BATLCS Il PEATA3a-
LIUY 3TUX TPeOOBAHMUIA.

B CoxprITHe BHYTPEHHHUX IOAPOOHOCTEH peanmsanuu moxayaei. Kax ns-
BECTHO, IIPU BbI30BE (PyHKIMU B JavaScript o6pasyeTcsa HOBag 00J1aCTh BU-
JUMOCTH, B KOTOPOI MOKHO ONPEAEIUTD NIEPEMEHHBIE, JOCTYIIHBIE TOJBKO
B Tese JaHHoH ¢ynknun. CiaepoBaTelbHO, OJJHA U3 BO3MOKHOCTENH CKPBIThH
BHYTPEHHHE MOJPOOHOCTU PEATMIAIN MOJY/IS 3aAKII0YAETCSA B TOM, YTOOBI
BOCIIOJIb30BATbCA (DYHKIUAMM B KauecTBe MOJynei. biaarogaps atomy Bce
nepeMeHHble (PYHKIIUU CTAHOBATCH BHYTPEHHUMM IE€PEMEHHDBIMU MOJYJIA,
CKPBITBLIMU OT BHEHNIHETO MUPA.
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B Omnpexaenenue naTepgeiicoB Moayneil. Peansanysa BHyTpeHHIX IOAPOOHO-
cTell (PYHKIMOHUPOBAHUS MOJYJIEH Yepe3 IepeMeHHbIe (PYHKIUNA O3HAYAET,
YTO TU IEPEMEHHDIE JOCTYIIHBI TOJbKO B camoMm Moaysae. Ho eciu moxynn
HPETIONATAETCA UCTIOAb30BATh B IPYTOM KOJIE, TO IIPUAETCS ONPENETUTD SC-
HBII HHTep@elic, Yepe3 KOTOPBII MOXHO IIOJYYUTh JOCTYII K PYHKIHOHAIb-
HBIM BO3MOXHOCTSAM, IIPEJOCTaBIAEMbIM MOJyIeM. YTOObI 106UTbCA 3TOTO,
MOYHO, HalIpIMeP, BOCIIOIb30BAThCA IIPEUMYIECTBAMI OOHEKTOB U 3aMbIKa-
uuii. aea cocrout B ToM, 4TOOBI 13 (DyHKIUM MOy BO3BPAIIAICA OOBEKT,
IpPEJCTaBISAIOMMN OTKPBITBIA HHTEP(EIC 3TOr0 MOIY/IA. Y 3TOr0 OOBEKTA
JIOJIKHBI OBITH METO/bI, KOTOPBIE YEPE3 3aMbIKAHUS COXPAHSIOT aKTUBHBIMHI
BHYTPEHHME II€PEMEHHbIE MOAYIA — Jja’Ke IIOCJIE TOTO, KaK (DYHKIUSA MOJyJIs
3aBCPIIUT CBOE BBIIIOJHCHUE,

Ornucas B 06mUX YepTax, KAKUM O6pPa3soM MOJYIU peaqusyloTcs B JavaScript,
nepeiieM K MoCTENeHHOMY PACCMOTPEHUIO CIIOCOG0B peaTu3anuu TpeGoBaHui
K MOJyJIIM, HauaB C IPUMEHEHUs (PYHKIMH IS COKPBITUS BHYTPEHHUX ITOJAPOOHO-
CTEH pean3anuy MOJyJICH.

®yHKuMK B KauecTBe Moaynei

ITpu BBI3OBE PYyHKIMH 0OPa3yeTcsl HOBas 001aCTh BUJUMOCTH, B KOTOPOU OIIpe-
JIeJIIOTCSA IIEPEMEHHBIE, HEJOCTYIIHBIE 32 IIpe/ieaMU TeKyiei ¢pyHkun. B kade-
CTBE NpHUMepa PAaCCMOTPHUM CJIEAYIOMUI (pparMeHT Koja, B KOTOPOM IOJCUYUTBIBA-
€TCSl KOJIMYECTBO IMIETYKOB JIEBOI KHOIIKOH MBIIIU Ha BEO-CTPAHULIE:

(function countClicks () { OnpeaenvTb T0KaNbHYIO NEPEMEHHYIO ANA XPAaHEHUA
let numClicks = 0; NOACYETa KONNYECTBA LLENUKOB
document.addEventListener ("click", () => {
alert ( ++numClicks ); BcAKMii pas, Koraa nonb3oBaTenb WenKaeT KHOMKOI MbILM Ha
1) Be6-CTpaHuLLe, MHKPEMEHTUPYETCA CYETUMK M coobLLaeTca ero
D O; TeKyllee 3HaueHne

B npuseneHHOM Bblllle dpparMeHTe KOJia OIIPEENAETCS cpyHKuI/IH countClicks (),
rge cosgaeTcs nepeMenHas numClicks m peructpupyercst o6pabOTUNK COOBITHI
OT IIEJYKA KHOIIKOW MBIIIY Ha BCEM AOKyMeHTe. Beskuii pas, xorza Ha HeM BbI-
IIOJTHSETCS WETYOK KHOIKOU MBIIIY, MHKPEMEHTHPYETCSI 3HAaYeHUE IIepEeMEHHOMN
numClicks, a pe3yasraT OTOOpaKaeTCs IS IOJIb30BATEIS B OKHE OIIOBEICHUSI.
B marHOM KOZE OOpammaeT Ha ce6s1 BHUMAHME CIeyouee.

B Buyrpennas nepemenHaa numClicks cpyHKuI/II/I countClicks () mogamep-
KUBAETCS AKTUBHON Yepe3 3aMbIKaHHE (PYHKIIMH-O0PAOOTUNKA COOBITUI OT
meayka KHONKON Mbimu. Ha 5Ty nepeMeHHyI0 MOXKHO CChUIATBCH TOJLKO B
caMOM 0OpaboTUYnKe COOBITUI 1 Huede boavwe! Ilepemennas numClicks uso-
JIMPOBaHA OT KOJa 3a npejenamu gyakinun countClicks (). B To ke Bpemsa
I06AIbHOE IPOCTPAHCTBO UMEH IIPUKJIaIHON IPOrPAMMBI HE 3aCOPEHO Nepe-
MEHHOM, KOTOpas BPA/ JIU IIPEJCTABIAET UHTEPEC JJIsi OCTATLHOTO KOJa.

| (I)yHKuym countClicks () BBI3BIBAE€TCH TOJBKO B OJHOM KOHKPETHOM MECTE,
U II03TOMYy OHA OIIpejieIeHa KaK HEMEJICHHO BbI3bIBaeMas (IogpobHee 00
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3TOM CM. B IJ1IaB€ 3), 4 HE KaK (1DYHKLII/IH, OoIIpeaeisieMast 1 JaJic€ BbI3bIBacMasl
C IOMOLIBbIO OTAC/IBHOTO OII€PaTOPA.

Texymee cocTosHNE TPUKIAJHOTO KOJA MOKHO IPOAHAIU3UPOBATH B OTHOIIE-
HUH TOTO, KAKMM O0pa30oM BHYTPEHHSS IepeMeHHas (QyHKIUU (MM MOAYJIS) HOJ:
JIePKUBACTCS AKTUBHON Yepes 3ambIkaHus (puc. 11.1).

Cpena byHkLm [ [Environment] ]

countClicks () Yepes 3ambikaHue, 06pa3yemoe
; - 06paboTunKoM coObITUiA, NOA-
numClicks: 0 FrmeEten () ) AEPXMBAETCS aKTUBHOI NepeMeH-

Hag numClicks

o= @U B Gpay3epe XpaHUTCS CCbIKA Ha

T~ 06paboTunK COBBITHIA OT WenyKa
KHOMKOIA MbilLK, NOALEPXUBaAN
ero aktTuBHbiMm

Puc. 11.1. lokanbHasa nepemeHHas numClicks noaaepKMBaeTcA akKTUBHOM Yepes 3ambl-
KaHua B 06paboTumKe cobbITUI OT LWEeNYKa KHOMKOM MbILUM

A Tenepp, KOIja CTajJ0 IOHATHO, KaK CKPbIBATh MOAPOOGHOCTH PeaTn3aliuy MO-
Ay U MIOAJEPKUBATD UX aKTUBHBIMU CTOJIBKO, CKOJIBKO IOTpedyeTcd, nepeiaem
K PacCMOTPEHHUIO BTOPOTO MUHUMAJIbHOIO TPEOGOBAHUSA K MOJAYJISAM: ONPEAEICHUs
UxX uHTEPQencos.

MpoekTHbIN WabnoH Moayne: paclwumpeHue GyHKUUI KaK Moaynei 00bekTamm
KaK uHTeppericamu

Kax npasuio, uarepdeiic MOAy/Is COCTOUT U3 psAJia MEPEMEHHDBIX U (PYHKIMIHA,
IIPEOCTABISAEMBIX MOJyJIEM BHEIIHeMy MUpY. UToObI co3/aTh Takoil nHTEpdelic,
IIPOIIE BCETO BOCIIOJIb30BATHCS OOBIYHBIM OOBEKTOM B JavaScript.

B kauecTBe mpuMepa paccMOTPUM co3faHue HMHTepdelica Ui YIIOMSHYTOTO
BbIIIC MOAYJISA, B KOTOPOM HOJACUYUTBIBACTCS KOJINYICCTBO IC/TIKOB KHOITKOI MBIIIIH
Ha BeG-cTpaHUIlEe, KaK JEMOHCTPHUPYETCs B Koje u3 suctunra 11.1.

Jlucturr 11.1. NMpoeKkTHbIN WabnoH Mogyne

Co3patb r106anbHYI0 NEpeMEHHYI0 MOAY/A U NPUCBOUTD el
pPe3ynbTaT BbINONHEHWUA HeMeANEeHHO Bbi3biBaeMoi GYHKLUMN Co3paTb “3aKpbiTyio”
const MouseCounterModule = function() { AJ l nepemeHHylo moayns
let numClicks = 0; «
const handleClick = () => {
alert (++numClicks) ; Co3aaThb “3aKpbITyI0” GYHKLMIO MOAYNA
}i
return {
) Bo3BpaTUTb 06BEKT, Npes-
countClicks: () => {

CTaBAAOWMIA MHTEpdeiic mo-
document.addEventListener ("click", handleClick); AyNA. “3aKpbiTbie” nepemeH-

} Hble ¥ GYHKLUM MOTYT 6biTh

Vi AOCTYMHbI Yepes 3aMbIKaHuA
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PO

K cBoiicTBaM MOXHO 06paTUTLCA U3 BHE Yepes UX HTepdeiic gocTyna |

assert (typeof MouseCounterModule.countClicks === "function",
"We can access module functionality");

assert (typeof MouseCounterModule.numClicks === "undefined"
&& typeof MouseCounterModule.handleClick === "undefined"

"We cannot access internal module details");

Mpu 3TOM BHYTPEHHUE 31eMEeHTbl MOAYNA HEAOCTYNHbI

CHauana B JAHHOM IIPUMEpPE KOJa MOJAYJIb PEAIN3YETCsl ¢ IOMOIINBIO HEMEICH-
HO BBI3bIBaeMOM (yHKIUM. B Texe 3Toil (pyHKIMM ONpeseIsaioTcs IO pOOHOCTH
peaIn3anuy MOAYJS: OJHA JOKaJIbHAsA IepeMeHHas numClicks 1 ofHA JOKaTbHAS
q)ymcumﬂ handleClick (), npu4emM OHA JOCTYIIHBI TOJBKO B CAMOM MOJYJIE. 3areMm B
JAHHOM KOJI€ CO3/J[A€TCSI M HEMETIEHHO BO3BPAIIAETCSI OOBEKT, KOTOPBINA ITOCAYKUT
B KaueCcTBe “OTKpBITOro nHTEpdeiica’ Moayrs. ATOT UHTEPPEIC COAEPKUT METO]
countClicks (), KOTOPBII MOKET OBITH BBI3BAH 3a IIPEETAMU MOAYJIS JJIS1 JOCTyIIA
K €ro (PyHKIIMOHAIbHBIM BO3MOKHOCTSIM.

B T0 >xe BpeMsi BHyTPEHHHE 37I€MEHTbI MOJYJIS IIO/C P3KUBAIOTCS AKTUBHBIMU de-
pe3 3aMBIKaHUSA, 06 pasyeMblie HHTEPGEHCOM MOAYJIS, IOCKOJIBKY 3TOT HHTEpeiic
CTAaHOBHTCS JOCTYIIHBIM U3BHE. Tak, B MeToze countClicks () uaTepdeiica moxy-
JIS IOJJI€PAKUBAIOTCA AKTUBHLIMYA BHYTPEHHUE II€PEMEHHbIE MOAyIa numClicks u
handleClick, kak mokasaHo Ha puc. 11.2.

const MouseCounterModule = function () {
let numClicks = 0;
const handleClick = () => {
alert (++numClicks);
bi

return {
countClicks: () => {
document.addEventListener ("click", handleClick);
}
bi
PO

Coeazisanpr [ [Environment] ]

numClicks: O
handleClick: ———( function () {}

MouseCounterModule

countClicks function () {}

Puc. 11.2. [loctyn K uHTepdeicy moayna 4Yepes BO3BpaLLaEMbIi

06BbEKT. BHyTpeHHsA peanusauns moayns (“3akpbiTblie” nepeme-

Hble U GYHKLUMW) NOAAEPKUBAETCA aKTUBHOW Yepes 3amblKaHusA, 06-
pasyemble OTKPbITbIMW MeToAaMu UHTepdelica
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M, nakoHel], 0ObEKT, MPEACTABJISIONNI UHTEPEc MOy, BO3BPAIAEMOTO
HEMEUIEHHO BBI3BIBAEMOM (PYHKIIMEH, COXpaHAETCS B IepeMeHHOH MouseCounter
Module. M yepe3 Hee MOXKHO JIETKO OOPATUTHCS K (PYHKIIMOHAIBHBIM BO3MOKHO-
CTAM MOJYJISI, HAIIICAB CJIEAYIONIYI0 CTPOKY KOJa:

MouseCounterModule.countClicks ()

Bor, cobcTBeHHO, 1 BCe, UTO TPebyeTCs 3HATh O TPEOOBAHUAX K PEATH3AIIN MO-
Ayns. Bocrmoapb3oBaBmuch NPEUMYIIECTBAMU HEMEJJIEHHO BBI3bIBAEMbIX (PYHKITUHA,
MOKHO CKPBITb HEKOTOPBIC IOAPOOHOCTU PEeAIN3ALU MOJYJISA. A BBOJS OOBEKTHI
U 3aMbIKaHUsA B OOBIYHBIN OOBEKT, MOKHO YKa3aTh UHTepdeiic Moy, pacKpbIBalo-
IlII/If/'I CpYHKI_II/IOHaJII)HI)IC BO3MOKHOCTH, IPEAOCTABIACMbIC MOAYJIEM BHCITHEMY MUPY.

Takoit mopa0K NPUMEHEHUsI HEMEIEHHO BbI3bIBAEMbIX (DYHKIIMI, OOBEKTOB U
3aMBIKAHUI JUIA CO3JJaHUA MOJYJIEH B JavaScript U COCTaBIsAET TO, YTO HA3BIBAETCS
IPOEKTHBIM MIAa0JI0HOM Momysib. TOT MAGIOH ObLT nonyaapusuposan Jyriacom
Kpoxgoprom (Douglas Crockford) u cTan ogHIM U3 IEPBBIX MACCOBO PACIPOCTpPa-
HEHHBIX CITIOCOO0B MOJY/IsIpU3aIiuy Koja JavaScript.

Taxnum 06pa3oM, MOJTYIUB BO3MOKHOCTD OIPEAEISATH MOJY/IH, ObLIO GBI HETLJIOXO
pacnpeseuTb UX KOJ 110 HECKOJIbKUM haiiiaM, YTOOLI MOKHO OBLIO JIerye yIpas-
JISITh MU, WJIN JK€ OIIPEACTIATD JOIIOJTHUTCIbHbIC (byHKI_II/IOHa]II)HbIC BO3MOHOCTU B
CYIIECTBYIOMMX MOJYJISAX, HE BUJOU3MEHSA X MCXOHBIN KOJ. BoiacHuM fanee, kak
3TO PeaTN30BaTh HEMTOCPECTBEHHO B KOJIE.

Pacwwupenune moaynen

Honpo6yeM TEOEPb PACIIUPUTD MOJYJIb MouseCounterModule u3s OPEAbIIYIIETO
npuMepa Tak, 4TOOBI OH MOT JOIIOJHUTEJBHO IIOACYUTHIBATE KOJIUYECTBO POKPY-
TOK MBIIIBIO. Hpm 3TOM HepBOHaanIbHLII‘/'I KOJ[ JAHHOTO MOJYJIsl HE TOJDKEH BUAOU3-
MEHSTHCS, KaK [IOKa3aHO B Koze u3 guctuara 11.2.

JNucturr 11.2. PacwumpeHue moayneii

const MouseCounterModule = function () { <e———— MepBoHauanbHbiii moaynb
let numClicks = 0; MouseCounterModule

const handleClick = () => {
alert (++numClicks) ;

}i

return {
countClicks: () => {
document .addEventListener ("click", handleClick);

PO 7 HemeaneHHbIM BbI30B GpYHKLMM, KOTOPOI B KauecTBe aprymeHTa
nepeaaeTca Moaynb, Tpebyiowwuii paclumpeHus
(function (module) { 4J

let numScrolls = 0;

const handleScroll = () => {

alert (++numScrolls) ; OnpegennTb HOBble 3aKPbITbie NepemMeHHble U GYHKLUK
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module.countScrolls = () => {
document.addEventListener ("wheel"”, handleScroll); | Pacwuputb uutepdeiic moaynsa
}i

}) (MouseCounterModule) ; <@ T[lepegaTb MoAy/b B KayecTBe aprymeHTa

assert (typeof MouseCounterModule.countClicks === "function",
"We can access initial module functionality");
assert (typeof MouseCounterModule.countScrolls === "function",

"We can access augmented module functionality");

ITpu pacmupeHUy MOAYJIsI OGBIYHO UCIIOJIB3YETCS IPOLeypa, IOXO0HAI CO3/a-
HUIO HOBOT'O MOoJyJisA. G 3TOM IIeJIbI0 OPraHU3yeTCsl HeMeIJIECHHBIN BbI30B (DYHKITUH,
HO Ha CEH pa3 B KAY€CTBE APTYMEHTA €1 IIEPEAAECTCSA PAaCIIMPAEMbIA MOJYJIb!

(function (module) {

return module;
}) (MouseCounterModule) ;

B Tesne HeMeAI€HHO BBI3BIBAEMON (DYHKIIMU CO3JAIOTCSI BCE 3aKPBITHIE IIEpe-
MEHHBIE U (PYHKIUU, TpedyIomuecs /i ee BhIIoAHeHus. B 1aHHOM ciyuae onpejie-
JITIOTCS 3aKPbITas IepeMEeHHas U JIOKaIbHAsL (PYHKLIUS JUIS IIOJCYeTa U COOOIMECHUS
0 KOJIMYECTBE IIPOKPYTOK:
let numScrolls = 0;

const handleScroll = () => {
alert (++numScrolls) ;

W, maxoHen, MOAyJb, JOCTYIIHBIN yepe3 napaMmeTp module HEMEAJIEHHO BbI-
3bIBAE€MOM (PYHKITNU, PACIIUPAETCS MOJOOHO .HIO6OMY Apyromy 061)eKTy CJIEAYIOIIUM
o6pazoM:
module.countScrolls = ()=> {

document .addEventListener ("wheel", handleScroll);
}i

ITocsie BbIITOIHEHUS 3TON HpOCTOI‘z’I OoIIeparui MOJYJIb MouseCounterModule
ITO3BOJISIET TAKXKE MMOJCYUTHIBATH KOJUYECTBO IPOKPYTOK JOKYMEHTA MbIIIbIO. B OT-
KpBITOM MHTEpdEIce 3TOro MOAYJIA TENEPb IMEIOTCS ABa METOJA, a CAMUM MOJYJIEM
MOYKHO BOCITOJIb30BAThCS CIEAYIOIMU cnocobaMu:

| MeTog, nepBoHayanbHo CTaBLUMiA
, 4acTblo MHTepdeiica moaynsa
MouseCounterModule.countClicks () ; Po Ay

MouseCounterModule.countScrolls () ; <—| HoBblii MeTog, BBeAEHHbIT
nyTem pacwupeHus mogynsa
Kax ynoMmHasocs pagee, pacuimpeHre MOy st IPOUCXOJUT Yepe3 HeMEJIEHHO
BBI3BIBAEMYIO (DYHKITHIO aHAJIOTUYHO CO3AAHMIO HOBOTO MoJyJIs. Takoe pacmupenue
UMEET PsJi THTEPECHBIX TOO0YHBIX 3(P(PEKTOB, CBA3AHHBIX C 3aMBbIKAHHUSAMU, II03TO-
MY IPOAHAIU3UPYEM IOAPOOHEE COCTOSHIE NPUKIATHOTO KO IIOCJIE PACIIUPEHHUS
MOJIyJisI, KaK ITOKa3aHo Ha puc. 11.3.
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const MouseCounterModule = function() {
let numClicks = 0;
const handleClick = () => {
alert (++numClicks) ;
}i
return {
countClicks: () => {
document .addEventListener ("click", handleClick);

PO

(function (module) {
let numScrolls = 0;
const handleScroll = () => {
alert (++numScrolls) ;

module.countScrolls = () => {
document .addEventListener ("wheel", handleClick);
}i
}) (MouseCounterModule) ;

Cpena mopynst [[Environment]]

numClicks: 0O
handleClick: ———— ( function () {}

MouseCounterModule

countClicks function () {}

countScrolls function () {}

Cpepa -
paclumpeHHoro mopyns  [[Environment]]

numScrolls: 0
handleScroll:

function () {}

Puc. 11.3. MNpun pacwmpeHUn moayna ero BHEWHWA UHTep-
delic pononHaeTcA HOBbIMU QYHKLMOHANbHBIMU BO3MOXKHO-
CTAMMW, Kak NpaBuao, MOCPeACTBOM nepefavynm moayna Apy-
roi HemeaNeHHO Bbl3biBaeMon ¢yHKUMK. B gaHHOM npume-
pe moaynb MouseCounterModule pononHaetca ¢yHKUMEN
countScrolls (). Obpatute BHMMaAHME Ha TO, YTO ABE OTAE/b-
Hble QYHKLMM OnpeaensatoTca B pasHbix cpesax U He MoryT UMeTb
[OCTYN K BHYTPEHHUM NepemMeHHbIM Apyr Apyra

Ecin BHMMaTEIbHO MPOAaHAIU3UPOBaTh pUC. 11.3, TO MOXKHO TaK:ke OOHAPYKUTD
OJIHO U3 OTPAHMYEHUI IIPOEKTHOTO MadI0Ha MOy Ik, KOTOPOE 3aKTI0YAeTCs B He-
BO3MOKHOCTH OOPAIATLCS K 3aKPLITHIM IEPEMEHHBIM MOJIYJIS U3 €r0 PAaCIIUPEHUA.
Hanpuwmep, pynkiua countClicks () nojiep:KuBaeT 3aMbIKaHIE BOKPYT IIEPEMEH-
HbeIX numClicks u handleClick, ¥ 3TU 3aKPbIThIE BHYTPEHHUE 3JIEMEHTBI MOAYJIS
MOTYT OBITH JOCTYIIHBI TOJIBLKO BHYTPH JAHHON (PYHKIIUH.
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K coxanenuro, pacmpenue MoJyst pyHKIUe countScrolls () NpousBeseHO
B OT/IEJTBHON 06JTACTH BUIUMOCTHU C COBEPIIEHHO HOBBIM HAOOPOM 3aKPBITHIX IIepe-
MeHHBIX numScrolls m handleScroll. @yuknusa countScrolls () obpasyer 3a-
MBIKaHHE TOJBKO BOKPYT IIepeMeHHBIX numScrolls m handleScroll, mosTomy eit
HEJOCTYyIHbI IIepeMennble numClicks m handleClick.

Ha 3ameTky

Ecnu pacwmpeHns mogyns npovsBOAATCA Yepes OTAe/IbHble HEMEA/IEHHO Bbi3blBae-
Mble PYHKLWM, 3aKpbITble BHYTPEHHUE 31EMEHTbI MOAYNA Hesb3s caenaTb obuweno-
CTYNHbIMM, MOCKO/IbKY KaXKAbli1 BbI30B QYHKLMWM NPUBOAMUT K CO3A4aHUIO HOBOM 0bna-
CTM BUAUMMOCTU. HecmoTpA Ha 3TO OrpaHnYeHue, NPOEKTHbIN WabnoH Mooy b BCe e
No3Bo/IAET NOAAEPHKMBATL MOAY/IbHOCTb NPU/IOMKEHUI Ha JavaScript.

CienyeTt 3aMETHUTD, YTO B IIPOEKTHOM IMabJIOHE MOy ib CAMU MOJYJIH SIBJISIOTCS
O0OBEKTAMU KaK U JIOObIE JPYrue 3JIE€MEHTHI, a CIeJOBATEIbHO, NX MOXHO PACHIN-
pAaTh Kak yrogHo. HanpuMep, pyHKIOHATBHBIE BO3MOKHOCTH MOTYT OBITH BBEJECHBI
IIyTEM PaCIIUPEHUs OOBEKTA MOAYJISI HOBBIMH CBOMCTBAMU:

MouseCounterModule.newMethod = ()=> {...}

ITo Tomy ke caMoMy IPUHITUITY MOKHO 6€3 0CO60TO Tpy/a CO3/IaTh U ITOAMOTYJIH:

MouseCounterModule.newSubmodule = () => {
return {...};

PO

OnHAKO CJIelyeT UMETD B BUJY, YTO BCE 3TH CIIOCOODI CTPAAAIOT OJHHUM U TEM K€
IVIAaBHBIM HEJOCTATKOM, IIPUCYIIUM IPOCKTHOMY IaduoHy Monysns. B wacTHOCTH,
BCEM IIOCJIEAYIONM PACIIUPEHUSAM MOJYJISA GYIyT HEJOCTYIHBI OIpejieCHHbIe
paHee BHYTPEHHUE 3JIEMEHTBI MOJYJIA.

K coxanenuio, y npoekTHOro mab6a0Ha Monysib UMEIOTCS U APYrue HeJOCTATKH.
ITpucrynas K HAIKUCAHUIO MOJYJIBHBIX IPUIOKEHHUHU, CIEAyeT UMETb B BHJY, 4TO
(byHKIIMOHAIbHBIE BO3MOKHOCTH OJHUX MOJYJIEI 3a4acTyio GYAyT 3aBUCETH OT JAPY-
rux moxyieil. K coxxanenuio, npoekTHbIN madIoH Moay b He IO3BOJISCT YIPABJIATD
3TUMU 3aBUCUMOCTAMU. IToaTOMY pazpaboTuynKkaM NPUXOJUTCSA CAMUM YHOPSIIOYH-
BaTh 3aBHUCUMOCTH, YTOOBI IPEJOCTABUTH BCE HEOOXOIUMOE JUISI BBIIIOJHEHIUS MO-
AylbHOTO Koja. M eciim B HEGOJIBIINX M CPEJHUX IPHJIOKEHHUAX 3TO HE BBI3BIBAET
OCOGBIX TPYAHOCTEH, TO B KPYITHBIX IPIJIOKECHHUSX CO MHOTYMHY B3AaUMO3aBHCUMBIMU
MOJIyJISIMUA B CBSI3U C 3THM MOTYT BO3HMKHYTb C€pbe3HbIe 3aTpyaHeHus. /s paspe-
HICHUS IMOJZOOHBIX 3aTPYAHCHUM GbUIM CO3JAaHbI JBA KOHKYPUPYIOIIUX CTaHAAPTA:
AMD (Asynchronous Module Definition) 1 Common]S.

11.1.2. Moaynsipusauus npunoXxeHuin Ha JavaScript
no ctaipaptam AMD n CommondJ$S

AMD un Common|S — aBa KOHKYPHUPYIOUUX CTaHAAPTa ONpeJeIeHUsT MOAyIei
B JavaScript. IToMuMO HEKOTOPBIX CHHTAKCUYECKUX U IPUHITUIINATLHBIX OTIUIUH,
IVIAaBHOE UX OTIMYME 3aKII0YAETCS B TOM, 4TO cTaHAapT AMD paspaboraH siBHO ¢
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ydeToM 6pay3epos, Toraa Kak cranzaptT Common]S npeaHasHadyeH s yHUBEPCalb-
HOII cpejpl JavaScript (HanpuMep, cepBepoB Ha ocHoBe Node.js) 1 He TpUBA3aH K
OTrpaHUYEHUsIM, HAK/IaIbIBa€MbIM Opay3epamu. B aToM pasjese jaeTcss OTHOCUTE b
HO KpaTKuii 0630p 06eNX CTaHAAPTOB OIPEJeNIEeHUs MOAYJIEH, a OIMMCAaHUE UX YCTa-
HOBKU U BKJIIOUEHUS B IIPOEKTHI BHIXOAUT 3a PAMKM JJAHHOM KHUTU. 3a GoJjiee 1oj-
POOHBIME CBEJIEHUAMM 110 JJAHHOMY BOIIPOCY PEKOMEHJIyeTCSI OOPATUTHCA K KHHUTE
JavaScript Application Design Huxouns I. besakya (Nicolas G. Bevacqua; nagarenbcTBo
Manning, 2015 .).

Cranpapt AMD

Crangapt AMD Bo3nuk Ha ocHoBe Dojo (https://dojotoolkit.org/) — oxn-
HOT'O U3 CaMbIX PacIpOCTPaHEHHBIX HAOOPOB MHCTPYMEHTAIBHBIX CPEACTB JUIs Ha-
MUCAHUS KINEHTCKUX BeO-puioxkeHuil Ha JavaScript. Crangapt AMD nossosser
6e3 0cO60T0 TPYAA OIPEAENATh MOJYIN U UX 3aBUCUMOCTH. B TO ke BpeMs1 OH ObLI
HM3HAYAIBHO CO3JAH CIEIUAIBHO I GpaysepoB. B Hacrosmee Bpems Haubosee
PaCIpOCTpAaHEHHOH peanusanueil crangaprta AMD sBisiercs 3arpysumnk Mojy/ei
Require]S (http://requirejs.org/).

B kauecTBe npruMepa pacCMOTPUM ONIpeeIeHIEe HEGOIBIIOTO MOJYJIs, Y KOTOPO-
r'O UMEEeTCS 3aBUCUMOCTD OT GHOIMOTEYHOT0 MOy I jQuery, Kak AeMOHCTPHUPYETCS
B KoJie u3 auctunra 11.3.

Jiucturr 11.3. OnpeaeneHne Mogyns ¢ 3aBUCUMOCTbIO OT OMGAMOTEeYHOro Moayns jQuery
no craHpapty AMD

define ('MouseCounterModule', ['jQuery']l, $ => { C nomouwblo dpyHKuumu define ()
let numClicks = 0; onpegenseTca MoAynb, ero 3aBUCUMO-
const handleClick = () => { ctv 1 pabpuunan GyHKuus, cospato-
alert (++numClicks); Las moaynb
}i
return { <—————— OTKpbITbINi MHTEpdelic moayna

countClicks: () => {
$ (document) .on ("click"™, handleClick);
}
}r
1)

B crangapre AMD onpeznenena ¢pysknusa define (), KOTOpOH mepenaioTcs cie-
JyloIliie€ apryMeHThI.

B lpenTuduxarop BHOBb CO3JAHHOTO MOJY/IHA. ITUM UJEHTU(PUKATOPOM MOK-
HO OyJieT BOCIIOJIb30BAThCS B JAJTbHENHIIEM, 9TOObI 3aTpeb0oBaTh MOJY/Ib U3
JPYrUX 4acTeld CUCTEMBI.

B Cnucox ujieHTU(UKATOPOB MOAYIEH, OT KOTOPBIX 3aBUCUT TEKYIUNA MOJIYJIb,
T.€. 00sA3aTETbHBIX MOAYIEH.

B Pabpuynas QyHKIMS, HHAIUATU3NPYIONIAsl MOY/Ib, KOTOPOH IIepEaloTcs B
Ka4eCTBE apIryMEHTOB HCIIOIb3yeMbI€ MOJYJIN.
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B nanHOM npuMepe koxa ucnosbdyercs pyHknusa define () mo crangapry AMD,
9TOOBI CO3/1aTh MOJTyJIb C I/meHTI/Iq)I/IKaTopOM MouseCounterModule U 3aBUCHUMO-
CTBIO OT 6ubIMOTEYHOr0 MOAyIsA jQuery. B cuity aTOi 3aBUCMMOCTH IO CTaHJAPTY
AMD ¢yHKIMA CHavaIa 3aIpalIuBaeT 6MOIMOTEYHBI MOAYIb jQuery, Ha YTO MO-
JKeT YUTU BpeMs, eciu (ailsl Jo/KeH ObITh 3arpyKeH U3 yJjaIeHHOTo cepsepa. Takoe
JefiCTBUE BBINOJHAETCS ACHHXPOHHO BO n3bexanue 610kuposku. Kak Tonbko Bee
3aBUCUMOCTH OYAyT 3arpy;KeHbl ¥ MPOUHTEPIPETUPOBAHDI, BbI3bIBaeTCsl (adpuy-
Has PYHKIUSA MOJYJIS C OJHUM apPTyMEHTOM /IS KaKJOTO 3allpalliuBaeMOTO MOJY-
Jsi. B janHOM ctyuae ykazaH OJIMH apTyMEHT, IIOCKOJIbKY HOBOMY MOJIYJIIO TpedyeTcst
TOJILKO GMOIMOTEeUHbIN MoyIb jQuery. HoBbIi MOy b co3maeTcs B Tene (pabpud-
HOI (DYHKIIUM TaKUM e 00Pa3oM, KaK U IPU UCIIOIb30BAHUM IIPOEKTHOTO Mab10-
Ha MonyJib, T.€. IyTEM BO3BpaTa OOBEKTa, JENAIOMIETO BUAUMbBIM OTKPBITBIM UHTEP-
eiic moxyns.

Kax supure, crangapt AMD npepocrasiageT paj UHTEPECHDBIX IPEUMYIECTB,
B TOM YMCJI€ CJIEAYIONIUE.

B ApTOMAaTHYeCKO€ paspelleHHe 3aBUCUMOCTEH, U36aBisiollee OT HeoOX0 -
MOCTH yMaTb O MOPS/KE, B KOTOPOM CJIEAYET BKIIOYATh MOJYJIM.

B Moy MOTYT 3arpyKaThCsl ACHHXPOHHO, O6J1aroaps 4eMy UCKII09aloTcs 6J10-
KUPOBKM.

B B ogHoM ¢aiie MOKeT OBITh OIPEIeIEHO HECKOJIBKO MOJYJIEH.

HTak, mosgcHus ocHOBHON nmpuHIuN ctagaapTa AMD, nepefizem k paccMoTtpe-
Hmo Common]S — gpyroro, He MeHee pacIpPOCTPAHEHHOTO CTAH/APTa OIpeee-
HUA MOJyJIEH.

Cranpgapt CommondJ$S

Eciu crapmapt AMD 6bL1 CO37aH CIENUAIBHO ISl Gpay3epoB, TO CTAHIAPT
Common]S npejgHasHayeH /s ONpeAeNeHUs MOJYJEH B YHUBEPCAJIBLHOU cpejie
JavaScript. B macTodmee Bpemsi OH MOJTy4rI HANOOJIbIIEE PACTIPOCTPAHEHUE B CO-
ob1ecTBe noJsb3oBaresei wiargopmsl Node.js.

B crangapre Common]S npumensaoTcs dailiosas CTPyKTypa MOJAyJIeH, 4TO Mo-
3BOJIET COXPAHATD MOJIY/IU B BUJIE€ OT/AEIbHBIX (Daii1oB. JIJ1s KaKJ0ro MOy s Coriac-
Ho crangapTy Common]S goctynHa nepemenHad module co CBOMCTBOM exports,
KOTOPOE HETPY/IHO PACIIUPUTD JIOTIOJHUTEILHBIMU CBOMCTBaMu. B KoHEUHOM CcueTe
CofiepKUMoOe CBOMcTBa module . exports UCHOIL3YETCA B KAYECTBE OTKPBITOTO MH-
Tepderica MOy,

Ecmn TpebyeTca BOCIONB30BATLCA MOJYJEM B JAPYTUX YaCTAX MPUIOKEHHS,
€ro cHadajla Hy)HO 3anpocuThb. Paiin Moayns OyleT 3arpyXeH CUHXPOHHO, IOC/Ie
YEro CTaHeT JOCTYIEH €ro OTKPBIThIN umHTepdetic. IMEHHO mO3TOMY CTaHAAPT
Common]S ygamie Bcero UCHo/b3yeTcs Ha CTOPOHE CEPBEPA, TA€ MOJYJIN 3arpyxa-
IOTCSI OTHOCUTEJILHO OBICTPO, OCKOJbKY JIIS 3TOTO JOCTATOYHO JIUIIb BLITOJTHUTD
onepaIuio YTeHus B (paiiIoBoli cucTeMe, 2 He Ha CTOPOHE KIMEHTA, IJie MOAYJIN IIPU-
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XOJMTCS 3arpyXaTh U3 yJaJIEHHOIO CepBEpPa M UX CUHXPOHHAs 3arpyska 3a4acTyio
MIPUBOAUT K OJIOKIPOBKE.

B xayecTBe nmpuMepa pacCMOTPUM CHOBA olpejeeHne Moy MouseCounter
Module, HO Ha TOT pa3 1o crapgapty Common]JS, Kak JeMOHCTPUPYETCS B KOZAE U3
smctunra 11.4.

JNuctunr 11.4. Onpepenenne moayns no craHpapty CommondS

// MouseCounterModule.js

const $ = require ("jQuery"); 3anpoc Ha CUHXPOHHYIO 3arpy3Ky
let numClicks = 0; 6ubnnoteuHoro moayns jQuery
const handleClick = () => {

alert (++numClicks) ;
}i
WU3meHuTb cBOMCTBO module . exports,

module.exports = { 4T06b1 YKa3aTb OTKPbITbIN MHTEpdelic Moayna
countClicks: () => {

$ (document) .on ("click", handleClick);

}i

YTo6BI BKIIOYUTH MOJYJIb B JPYroi (paii, JOCTATOYHO HAIUCATh CJIeAYIOIUN
¢pparmenT koxa:

const MouseCounterModule = require ("MouseCounterModule.js");
MouseCounterModule.countClicks () ;

Kax Bupute, Bce ouennb npocro. Ilpunnun geticrsus craggapra Common]|S
IpEAINOoIaraeT pacupegeeHue MoJylel Mo OTAeIbHbIM (paiiiaM, U IO3TOMY JIIO-
601 KOJ|, pasmMeIaeMblil B GaliIoBOM MOJYJI€, CTAHOBUTCS YACTBIO 3TOTO MOJYJI.
CrnenoBarenbHO, OTHAJAET HEOOXOAMMOCTD 3aKJII0YaTh IEPEMEHHBbIE B 0O0JOUKY
HEME/JIEHHO BbI3bIBaeMbIX PyHKIUM. Bece mepemenHble, onpejenseMble B MOJyJIE,
6€30I1aCHO COAEPKATCS B 0OJACTU BUIUMOCTU TEKYIIETO MOJY/ISA, 1 HUKAK HE BJIM-
AIOT Ha IMo6aIbHyI0 001acTh BupuMocTu. Hanpumep, nepemennsnie ($, numClicks
u handleClick) oka3pIBaIOTCS B O0JACTH BUAUMOCTUA PACCMATPHUBAEMOTO 3/€Ch
MOJIyJIsl, HECMOTPSI Ha TO, YTO OHH OIpEZEJIEHBI B KOJIE BEPXHETO YPOBHS (T.€. 3a
npejieraMu BcexX (PYHKIHI U 6JI0KOB), UTO, IO CYIIECTBY, AeIaeT UX MIOOaJIbHBIMU
IIepeEMEHHBIMU B CTAH[APTHBIX (paiirax JavaScript.

M B aTOM Cilyyae Ou€Hb BaKHO 3aMETUTD, YTO U3 BHEITHETO MOAYJIS JOCTYITHbI
TOJBKO IE€peMEHHbIe U (PYHKIMH, BUJIUMBIE Uepe3 CBONCTBO oObekTa module.
exports. Cama mporejaypa — Takas K€, Kak U IIPU UCHOJb30BAHUU IIPOEKTHOTO
ma60Ha MomyJib, TOJBKO BMECTO BO3BpATa COBEPUIEHHO HOBOTO OOBEKTA B Cpejie
3apaHee CO3/[aeTCsl OObEKT, KOTOPBIH MOKET ObITh PACIINPEH HOBBIMU METOJAMU U
cBolicTBaMu UHTEpdeiica MOIyJIs.

Omnpegnenenue moayaeil mo crangapty Common]S uMmeer ciaeyioniue npenmy-
I ECTBA.

B IlpocToili cuHTakcuc. /locTaTOYHO yKa3aTb TOJIBKO CBOMcTBa module.
exports, OCTaBUB OCTAILHYIO YACTh MOJYJISA IPAKTUUECKU TAKOH Ke, Kak
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1 IpU HAIMCaHUM CTaHAAPTHOro Koja JavaScript. 3anpoc Moxyaeil Takxke
OCYIIECTBJISIETCA OYEHb IPOCTO, [JISI YETO JOCTATOYHO BBI3BAThL (DYHKIIHIO
require ().

B Popmar Common|S sBiasgercsa cTaHAAPTHBIM JuIs 1iaTgopmbl Node.js.
brarogaps aToMy ThICSYN MAKETOB CTAHOBATCS JOCTYIHBIMU U€pe3 YTUIUTY
npm — aucreTyep nmakeTos cpejanl Node js.

CaMmbIii KpynHBIN HeocTaTOK cTaHAapTa Common]|S 3akiioyaeTcs: B TOM, YTO OH
paspadoran 6e3 yuera cpexbl 6pay3epoB. B unrepuperarope JavaScript 6paysepa
OTCYTCTBYET IOAJEP:KKA IIepeMEHHOH module M CBOMCTBA export, U IO3TOMY MO-
Jynu, onpezensemble 1o crangaapty Common]S, mpuxo uTcs yIIakoBbIBaTh B op-
MaTe, yro6ouuTaeMoM Jis 6paysepa. M 3Toro Mo:kHO 1OGUTHCS € IOMOIIBIO HHCTPY-
MeHTaIbHOrO cpeactBa Browserify (http://browserify.org/) nim Require]S
(http://requirejs.org/docs/commonjs.html).

Hammume crangaproB AMD nu Common]S g onpejeneHust MOAyIel IPUBEIO
K pa3fieJIeHUIO pa3pabOTUYUKOB Ha JBa (MHOTJA IPOTHUBOIOJIOXKHBIX) jgareps. Ecin
peub ujeT o paboTe HaJ OTHOCUTEIBHO 3AKPBITLIMH ITPOEKTAMH, TO JOCTATOYHO
BBIOpaTh Hanbosee noaxoaamuii crangapT. Ho TpyaHOCTH MOTyT HOSIBUTBCS, KOT-
Jia ToTpedyeTcs MOBTOPHOE MCIOJIb30BAHNE KOJ[A U3 IPOTUBOIOJI0KHOTO JIareps,
U TOTZAA IPUAETCS IPEoJ0IeTh HEMAIO MPENSATCTBUH. B kauecTBe BBIXO/A U3 CTOJD
3aTPYAHUTEIBHOTO MOJIOKEHHUS MOKHO, HAIIPUMEP, BOCIIOIb30BATHCS ITPOEKTHBIM
ma6;ronom UMD (Universal Module Definition — yHuBepcaibHOe ompejeieHue Mo-
ayneit; https://github. com/umdjs/umd) ¢ HECKOJIBKO 3aMbICJIOBATBIM CHHTAKCHU-
COM, ITO3BOJISTIONUM IIPUMEHATD OJHMH U TOT € MOJYJIbHBIH (paliyl COITACHO 000UM
cranzapram, AMD u Common]S. PaccMoTpeHme 3TOro BOpoca BEIXOAUT 32 PAMKU
JaHHOI KHUTHU, HO €CJIM OH 3aMHTEpecyeT Bac, To B IHTepHeTe BBl CMOXeTe HalTU
HEMAJIO IIOJIE3HBIX PECYPCOB.

ITpaBaa, xomuter ECMASCcript, oTBevaomuii 3a cTaHfapTU3anuio JavaScript,
HpU3HAJI HEOOXOAUMOCTD IOJJIEPKKN €IMHOOOPA3HOIO CUHTAKCHCA MOJYyJIEH BO
Bcex cpejax JavaScript. 1 ¢ aToii nenpio B ES6 6bu1 onpejiesieH HOBBIN cTaHAAPT
HOAJEPKKN MOJAYJIEH, KOTOPBIA NPU3BaH OKOHYATENbHO PA3PENIUTDL BCE YIIOMSHY-
ThI€ BBINIE HEJJOPA3yMEHUSI.

11.2. Moaynu no craHpapty ES6
B ES6 Mmoxyu onpeiesieTcss TAKMM 06pa3oM, YTOObI MOKHO OBLIO UCITOIb30BATD

npeunmymecTsa 06oux crangaptos, AMD u Common]S. B wactaocTn,

B noxo6HOo ctangapty Common]S, Moayan 061agal0T OTHOCUTEIBHO IIPOCTBIM
CHHTAKCHCOM U PACIPEAEeISIOTCS 110 OTAETbHBIM (paiiiam;

B 1nox06H0 ctapgapTy AMD, Moy Moie pAKUBAIOT ACUHXPOHHYIO 3aTPY3KY.
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Ha 3ameTky

[56 BcTpoeHHble Mmoaynun ABNAKOTCA YacTblo cTaHAapTa ES6. Kak cTtaHeT AcHO B
JanbHelweM, B CUHTAaKCUC onpeaeneHnsa moaynen, NpuHATbIN B CTaHaapTe
ES6, BK/OYEHa AOMONHUTENbHAA CEMAHTUKA W K/loyeBble C/0Ba (Hanpu-
Mep, export u import), KOTopble MoKa elle He NOAAEP!KMBAOTCA B CO-
BpeMeHHbIx bpay3sepax. YTo6bl N0Ab30BaTbCA MOAYNAMM B HACTOALLEE Bpe-
M#A, NPUAETCA BbINONHUTb TPAHCMUAALMIO MOAYNbHOIO KoAa CpeacTBamu
Traceur (https://github.com/google/traceur-compiler), Babel
(http://babeljs.io/) unu TypeScript (www.typescriptlang.
org/). MoKHO TaK:Ke BOCNoAb30BaTbcA bubanoTekoi SystemJS (https://
github.com/systemjs/systemjs), obecneunBatowein NoAAEPHKKY
3arpysku mMoay/niei No BCEM HblHe AeNCTBYOWMM cTaHaapTam: AMD, Com-
monJS n gaxe ES6. MoapobHblie NHCTPYKLMKU MO NpUMeHeHUo bubanore-
KM SystemJS MOXKHO HalTM B XpaHuauvlie AaHHoro npoekta (https://
github.com/systemjs/systemjs).

IIpuniun onpexenenns Moayaei no crangapTy ES6 ocHoBbIBaeTCs Ha TOM, 94TO
U3 MOJYJISI IBHBIM 00Pa30M 3KCIIOPTUPYIOTCS TOJIBKO UACHTU(MUKATOPBHI, JOCTYIIHBIC
3a €ro npegesIaMu. A Bce OCTaIbHbIE UJEHTU(PUKATOPSHL, JaKe T€, YTO OIPEAEICHBI B
00J1aCTH BUAMIMOCTH BEPXHETO YPOBHS (T.€. NIOOAIBHOI 001aCTH BUAMMOCTH B CTAH-
JapTHOM KoJie JavaScript), OCTYIIHBI TOJBKO B camoM MojyJe. M takoe pemenue
6bU10 HaBeaHO cTangapToM Common]S.

Y0651 06€cIIeunTD 10J00HbIE (PYHKIMOHATbHBIE BO3MOKHOCTH, B CTaHAAPT ES6
ObLIN BBEACHBI CJICAYIOMNE KIIOUEBbIE CJIOBA:

B export — I JOCTyHa K ONpPEAEJEHHBIM UAEHTU(MHUKATOPAM 3a IPeAeTaMI
MOJLYJISL;

B import — a1 MMIOPTA S3KCIIOPTUPOBAHHBIX HIEHTHU(UKATOPOB MOJYJIEH.

CHHTaKCHUC 3KCIIOPTA U UMIIOPTA (PYHKIIMOHATBHBIX BO3MOXHOCTEH MOAYJIEH 10-

BoJIbHO IpocT. Ho y HEero nmeeTcs HeMaslo efBa 3aMETHBIX OCOOEHHOCTEH, KOTOPBIE
MBI IIOCTENIEHHO PACCMOTPUM Jajiee.

11.2.1. ®yHKUMOHANbHBIE BO3MOXHOCTU 3KCNOPTa M UMNOPTA

Haunem ¢ mpocToro npumepa koja u3 auctunra 11.5, rie nemoncrpupyercs, Ka-
KM 06pa3oM (pyHKIIMOHATbHbBIE BO3MOKHOCTU SKCIOPTUPYIOTCSA U3 OJHOTO MOJYJIst
U UMIIOPTUPYIOTCH B APYTOMA.

Nucturr 11.5. SkcnopT n3 6uénumoteyHoro moayns Ninja.js

const ninja = "Yoshi"; <@——— Onpeaenntb B Moayne NepeMeHHYI0 BEPXHEro ypoBHA
export const message = "Hello"; OnNpeAenuTL NepemMeHHyIo U GyHKLMIO

1 3KCNOPTMPOBATb UX U3 MOAYNA
export function sayHiToNinja () { C MOMOLLbIO KNKOYEBOro C10Ba export

return message + " + ninja; Mony4nTb AOCTYN K BHYTPEHHEl nepemeHHoM
} MOZAyNA yepes OTKPbITbIN MHTepdeiic API
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CHauasa B JaHHOM IIpUMeEpPE KoJia OIIpe/ie/isIeTCA IepEMEHHAsA ninja, AoCTyHas
TOJILKO B CAMOM MOJIyJI€, XOTS 3TO U CAEJAaHO B KOJI€ BEPXHETO YPOBHA (B KOJE 10
cranzaprta ES6 Takas nmepemeHHas cTana 6bI MIOGAIBHOM).

3areM B JAHHOM IPUMEPE KOJA ONPEJENIETCS €lle OJfHA IEPEMEHHAs message
BEPXHETO YPOBHS, JOCTYIIHAA 3a IpeAeJaMU MOy 61arofaps KJII04eBOMY CJIOBY
export. M, nakonern, co3gaeTcs u skcrioprupyercs pynknua sayHiToNinja ().

Bor u Bce! 9T0 MUHUMANIBLHBIN CUHTAKCUC, KOTOPBIH CJIeyeT 3HaTh JUId OIpe/e-
JeHus Mojyaeit. YTo6bl 3KCIOPTUPOBATH (PYHKIIMOHAILHBIE BO3MOKHOCTHU U3 MOJY-
Jis, HE HY’KHO BbI3bIBATb IPOMEKYTOUHbBIE (DYHKITUU UJIU 3aIIOMUHATDL KAKOH-HUOYAb
3aMBICJIOBATBIM CUHTAaKCUC. [lOCTaTOYHO HalmMCaTh KO/ B IPUBBIYHOM I JavaScript
CTHUJIE, YKa3aB JIMIIb IepeJ HEKOTOPhIMU UJIEHTU(UKATOpaMK (HampuMmep, repe-
MEHHBIX, (PYHKIIMI MJIH KJIACCOB) KJIIOYEBOE CJIOBO eXport.

[Ipexne yeM BBIACHATL, KAKUM OOPa3OM HMMIOPTUPYIOTCH (PYHKITMOHAIbHbIE
BO3MOKHOCTHU MOJYJIEH, PACCMOTPUM JPYroii Crocob 3KCIopTa UACHTU(PUKATOPOB.
Bce, uTo TpebyeTcsa 3KCIIOPTUPOBATDL U3 MOJIYJIs, IIEPEUUCTIAETCS B €r0 KOHIIE, KaK
BbIJIEJIEHO MOJYKUPHBIM HIPU(TOM B IpUMEpe Koja u3 muctunra 11.6.

JNnctuur 11.6. AkcnopT B KOHLE MOaYyNa

const ninja = "Yoshi"; OnpepenuTb Bce
const message = "Hello"; naeHTMOUKATOpPbl MOAYNA

function sayHiToNinja () {

return message + " " + ninja; IKCNOPTNPOBaTb HEKO-

} TOpble MAEHTUDUKATOPDI
moayns

export { message, sayHiToNinja };

Takoli cr1oco6 skcropTa uAeHTUPUKATOPOB MOAYJIS YEM-TO HAIIOMUHAET IIPOEKT-
HBIH Ma610H Moy Ik, I/ie HEMEAJIEHHO BhI3bIBacMast (DyHKIUA BO3BPAIAET OObEKT,
HPEJICTABIAIONUI OTKPBITLIN NHTEP(eTic JaHHOro MoAyIsa. M ocobeHHo OH Hamo-
MuHaeT cragAapT Common]S, rie OTKpLITHIN HHTEPdec MOy I pacIIUpPsAET CBOU-
cTBO 0O0bekTa module.exports.

Ho nHezaBucumo ot crocoba sKCrnopTa UAEHTU(PUKATOPOB OIPEIeTEHHOIO MO-
JyJIst, JUISl X IMIIOPTA IPUAETCS BOCIIOIb30BAThCS KJIOUEBbIM CJIOBOM import, Kak
BBIJICJICHO IIOTY)KUPHBIM IPUQTOM B IpUMepe Koja u3 auctunra 11.7.

Jiuctunr 11.7. Umnopt ns moayns Ninja.js

MMnopTUpoBaTh NPMBA3KY MAEHTUDU-

import { message, sayHiToNinja} from "Ninja.js"; 4—' kaTopa i3 MOAY/IA € NOMOLLbIO KAIOE-
BOTO CN0Ba import

assert (message === "Hello", Tenepb MOXHO 06paTUTLCA
"We can access the imported variable"); K MMNOPTUPOBaHHOIA nepe-

assert (sayHiToNinja () === "Hello Yoshi", MEHHO 1 BbI3BaTb UMNOP-
"We can say hi to Yoshi from outside the module™); | TMPOBaHHyio dyHKUMIO

assert (typeof ninja === "undefined", HeaKCcnopTMPOBaHHbIE NepemMeHHbIe

"But we cannot access Yoshi directly");| HemocTynHbl Hanpamyio
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B mannoM npumepe Koja KJII0UeBOE CJI0BO import mpuMeHaeTcs Add UMIopTa
IepeMeHHOM message u pyHknuu sayHiToNinja () u3 Moxyrsa ninja caeayommum
obpasoM:

import { message, sayHiToNinja} from "Ninja.js";

Taxum 06pa3oM, MBI ITOJyYaeM JOCTYI K 3THM ABYM WJIEHTH(MUKATOPAM, OIIpe-
JleJIEHHBbIM B Mojaysie ninja. M, HakoHel, BO3MOMKHOCTbD JIOCTYA K IEPEMEHHON
message u QyHknuu sayHiToNinja () mpoBepsieTcs B cieayiomeM ¢gparMeHTe
Koja:

assert (message === "Hello",
"We can access the imported variable");
assert (sayHiToNinja () === "Hello Yoshi",

"We can say hi to Yoshi from outside the module");

Ho HEJOCTYIIHBIMHM OKAa3bIBAIOTCS IIEPEMEHHDBIC, KOTOPbIC HE ObLIU IKCIIOPTUPO-
BaHbI 1 UMIIOPTHUPOBAHBDI. Haan/IMep, IIepeMeHHasA ninj a HEAOCTYIIHA IIOTOMY, 9YTO
€¢ onpeaeeHUEe HE IIOMECYCHO KII0OYEBbIM CJIOBOM €XPO rt,yro u IOATBEPKAACTCA
B IIPUBCICHHOM HIIKE (bparMeHTe KoJa.

assert (typeof ninja === "undefined",
"But we cannot access Yoshi directly");

brarogapsa noanepxkke moayneit B crangapre ES6 Hakonel-To nogasuiach Bo3-
MOKHOCTb MEHBIIE 3I0yIIOTPEOIATH IMIOOATLHBIMU IepeMeHHbIMU. Bee, uTo He mo-
MEUYEHO SBHO KJIIOYEBBIM CJIOBOM eXport, OCTAaeTCd HAJEKHO U30JIUPOBAHHBIM B
MOJAyJI€.

B nannoM npumepe ncnonb3oBaH UMEHOEAHHBLU IKCNOPM, TTO3BOIIOIUNA SKCIIOP-
TUPOBATH HECKOIBKO UAEHTU(UKATOPOB U3 MOJYJIsSA, KaK 3TO OBLIO CAENAHO C UJCH-
TuduKaTopaMu message u sayHiToNinja. Ho B cBsI3u ¢ BO3BMOXHOCTDBIO 3KCIIOP-
TUPOBATH GOJIBIIOE KOJUYECTBO UAEHTU(PHUKATOPOB NEPEUUCIATD UX MOJTHOCTHIO B
oIepaTope UMIIOPTa He OYeHb yA00HOo. [loaTomy s aToii esn ynorpebseTcs co-
KpalleHHOe 0003HaueHNe, Kak JeMOHCTPUPYETCs B IpUMepe Koja u3 auctunra 11.8.

Jinctuur 11.8. UmnopT Bcero umeHoBaHHOro akcnopta u3 mogyns Ninja.js

MMHOPTMPOBaTb BCE 3KCNOPTUPOBAHHbIE

import * as ninjaModule from "Ninja.js"; <J MAEHTUGUKATOPbI, MCIONb3YA
CcOKpaLyeHHoe 0603HaueHmne *

assert (ninjaModule.message === "Hello",
"We can access the imported variable"); 0O6paTuTbes K UMeHOBaH-
- . . . HOMY 3KCMOPTY, UCNONb3YA
assert (ninjaModule.sayHiToNinja () === "Hello Yoshi", CMHTaKCHC CBOMCTBA

"We can say hi to Yoshi from outside the module");

assert (typeof ninjaModule.ninja === "undefined", | HeskcnopruposaHHble uaeHTMdMKa-
"But we cannot access Yoshi directly"); TOpbI NO-NPEXHEeMY HeAOCTYMHbI

Kak nokazano B kojie u3 quctunra 11.8, g uMnopTa Bcex SKCIOPTUPOBAHHbIX
UAEeHTU(PUKATOPOB U3 MOy yHOTPEO/IsAeTCA COKpaIeHHas 3auch import * B co-
YeTaHUU C UAEHTU(PUKATOPOM, KOTOPBIN 3aTeM Oy/eT UCIOIb30BATHCA A/ CChLIKU
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Ha BEChb MOJIYJIb (B IAHHOM CJIydae 3To ujeHTuguraTop ninjaModule). IToce aToro
K SKCIIOPTUPOBAHHBIM UACHTU(PUKATOPAM MOKHO O0PaINAThCsI, UCIOIb3YsI CHHTAK-
CHC CBOMCTBA, HaIpuMep: ninjaModule.message, ninjaModule.sayHiToNinja.
Cienyet, oJHAaKO, IMETDb B BUJY, UTO T€ IIEPEMEHHBIE BEPXHETO YPOBHSA MOAYJIS, KO-
TOpbI€ He ObUIN 3KCIIOPTHUPOBAHBI, MO-TIPEKXHEMY OCTAIOTCS HEJOCTYIIHBIMU, (Ha-
mpuMep, mepeMeHHas ninja).

AKCNopT N0 YMONYAHUIO

Hepenko BMecTO akcmopTa M3 MOJAYJIS B3aUMOCBSI3aHHBIX HJEHTU(MUKATOPOB,
HY>KHO IIPEJCTaBUTh BECh MOAYJIb B BUJE €IUHCTBEHHOM onlepanuu akcnopra. Heuaro
IOZOGHOE HEPEAKO MIPOUCXOJUT B TOM CJIydae, €CIU MOAYJIU COLEPXKAT eJUHCTBEH-
HBII KJIACC, KAaK ITOKa3aHO B IpUMepe Koxa u3 suctuHra 11.9.

Jinctuur 11.9. Akenopt no ymonuyanuio ua moayns Ninja.js

export default class Ninja { YKa3zaTb NPUBA3KY K MOAYAIO NO YMOAUYAHMIO, UCNONb3YS
constructor (name) { Kntoyesble cnosa export udefault

this.name = name;

export function compareNinjas(ninjal, ninja2) { <—| Hapsagy c skcnopTom no ymonuauuio

return ninjal.name === ninja2.name; MOXHO NO-NPeXXHeMY N0Nb30BaTLCA
MEHOBaHHBIM 3KCNOPTOM

B rannom npumMepe koja nociie KJII04eBOro CIoBa export yKasbIBaeTCs KIode-
Boe caoBo default, obo3HavaOmee MPUBA3KY K MOJYJIIO IO yMOJa49aHuio. Takoi
NPUBA3KOMN B JAHHOM CJIy4yae CJIY:KUT Kiaacc Ninja. Ho HecMoTps Ha ykazaHue npu-
BA3KU 10 YMOJYAHMIO, JUIs1 SKCIIOPTA JOMOJTHUTEIbHBIX UAEHTU(PUKATOPOB MOKHO
MO-TIPEKHEMY TI0JIb30BATLCSI IMEHOBAHHBIM SKCIIOPTOM, KaK 3TO ObLIO OKA3aHO Ha
npumepe ¢gyHKIuM compareNinjas ().

U Tenepp ana numnopTta GyHKIIMOHAIBHBIX BO3MOXXHOCTEH 13 Moy Ninja.js
MOKHO BOCIIOJIb30BAThCS YIPOIIEHHBIM CHHTAKCUCOM (BBIIEIEHO IOTY;KHMPHBIM
B IpuMepe Koza u3 suctunra 11.10).

Jinctuur 11.10. AMnopT akcnopTa no ymosi4aHuio

Y106bI MMNOPTMPOBATL IKCMOPT MO YMOYAHWUIO, HE HY}KHO YKa3blBaTb

burypHble cKobKu; NPU ITOM MOXKHO UCNONB30BaTh /l060e ya06HOE MMA MMeHOBaHHbIN SKCNOPT MOXKHO

no-npexHeMy MMNOPTUPOBaTbL

import ImportedNinja from "Ninja.js";

import {compareNinjas} from "Ninja.js"; Co3paaTtb napy 06beKTOB HUHA3A
¥ NPOBEPUTH MX CYLECTBOBaHME

const ninjal = new ImportedNinja("Yoshi");

const ninja2 = new ImportedNinja ("Hattori");

assert(ninjal !== undefined
&& ninja2 !== undefined, "We can create a couple of Ninjas");
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assert (!compareNinjas(ninjal, ninja2), VMeHOBaHHbIi 3KcnOpPT
"We can compare ninjas"); no-npexHemy AocTyneH

Cravasa B JAHHOM IpUMeEpe KOoJia UMIOPTUPYETCH SKCHOPT MO YMOTYAHUIO.
C 3TOli IeJbI0 UCIOJIb3yeTCsl 60jIee NPOCTOM CUHTAKCUC 6€e3 (PUTYPHBIX CKOOOK,
KOTOPBIE 0643aTeIbHBI JUIS IMIIOPTAa MMEHOBAHHOTO dKcnopTa. CireayeT Takxke 3a-
METUTD, YTO JUI O003HAYEHUS SKCIIOPTA 110 YMOJTYAHHUIO MOXHO BBIOpPATh IIPOMU3-
BOJIbHOE UM$, U 3TO COBCEM HE 00513aTEIbHO JJOLKHO OBITH UM, HUCIOIb30BAHHOE
npu skcropre. B 1anHOM npumepe nmenem ImportedNinja o6o3HavaeTcs Kiacc
Ninja, onpejenennbiii B mogyae Ninja.js.

Jlajee B paccMaTprUBaEeMOM 3/1€Ch IpUMeEpPE KO/la UMIIOPTUPYETCS MMEHOBAHHBII
3JIEMEHT, YTOOBI IPOJAEMOHCTPUPOBATh, KAK U B IIPEAbIIYIINX IIPUMEPax, BO3MOXK-
HOCTB KaK 9KCIIOPTA 110 YMOJIYAHUIO, TAK U IMEHOBAHHOTO 3KCIIOPTA 3JIEMEHTOB U3
OJTHOTO U TOTO ke MoAyaa. Hakoner, B JaHHOM IpuMepe KOJa MOJyJaloTCs [Ba K-
3eMILIsIpa 00beKTa ninja u BbI3bIBAETCA (PyHKIUA compareNinjas (), 4TobObl yoe-
JUTBCSI, YTO BECh UMIIOPT ACHCTBYET NOJLKHBIM OOPa3oM.

ITockosbKy B JaHHOM ciydae o6a 3JeMeHTa MMIIOPTUPOBAHBI U3 OJJHOTO U TOTO
ke daiina, B crangapTe ES6 peanm3osan crienuaabHbBINA COKPAIIEHHDBIH CUHTAKCHC,
KaK IIOKa3aHO HIXKeE.

import ImportedNinja, {compareNinjas} from "Ninja.js";

3xech B ofHOM ollepaTope uMHIopTa u3 Moy Ninja.js yepes 3ansryio (, ) yKkasbl-
BAETCA KAK dKCIOPT IO YMOJIYAHHIO, TAaK 1 UIMEHOBAHHBIHI 3KCIIOPT.

NMepeumeHoBaHME IKCNOPTa M UMMOPTA

IIpu HEOOXOAUMOCTH 3KCHOPT M UMIIOPT MOYKHO IepenMeHoBaTh. Haunem c
IIEPEMMEHOBAHM 3KCIOPTA, KaK B IIPUBEJCHHOM HILKE IIPUMEPE KOJQA, TAE B KOM-
MEHTAPUSIX YKa3aHa IPUHAIEKHOCTb KOJA K OIIpeeJIeHHOMY (Daiiry.
//**‘k‘k****‘k‘k*** Greetings . j s ‘k‘k****‘k‘k****/

function sayHi(){ -——————— Onpegenntb pyHKumio sayHi ()
return "Hello";

assert (typeof sayHi === "function" MposepuTb BO3MOXHOCTL AOCTYNa
&6 typeof sayHello === "undefined", "g’y":""""d)sazl';:():’":“‘;
e . wy . | Mo mpenTuduKaTOpy, HO He N
Within the module we can access only sayHi"); nceegoHmnmy!

export { sayHi as sayHello } YKa3aTb NCeBAOHUM MAEHTUMKATOPA

C NOMOLbIO KNKOYEBOTO CN10Ba as
//**‘k‘k****‘k‘k*** main.js *****************/

import {sayHello } from "Greetings.js";

Npu umnopTte AOCTYNEH TONBKO

assert (typeof sayHi === "undefined"
ncesgoHum sayHello

&& typeof sayHello === "function",
"When importing, we can only access the alias");
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B npuBeseHHOM BbIIIE IpUMeEpPE KOAA ompejensercs pyHknus sayHi () u npo-
BEPAETCA BO3MOKHOCTD JOCTYIA K HEH TOJIBKO 110 NAeHTU(pUKATOpPy sayHi, HO He
10 IICEBJOHUMY sayHello, KOTOPBIN OIpeAeasIeTCs B KOHIIE MOJYJIA C IIOMOIIbLIO
KJIIOYEBOTO CJIOBA as:

export { sayHi as sayHello }

[TepenMeHOBATDH SKCIOPT MOKHO TOJBKO B TaKOH (popMe, a He IpeaBapss o6b-
siBJIeHNEe (PYHKIINH UJIN IIEPEMEHHO KJIIOUEBBIM CJIOBOM €xXPOort. A KOTAa BBIITOIHS-
€TCsl UMIIOPT ME€PENMEHOBAHHOTO SKCIIOPTA, TO OOpamieHne K UMIIOPTY OCYIIeCTBIIs-
€TCsl 110 YKA3aHHOMY IICEBJJOHUMY:

import { sayHello } from "Greetings.js";

I/I, HAaKOHEI, BOSMOKHOCTb ,Z[OCTyHa K I/IMHOpTI/IpOBaHHOI‘/JI q)yHKLII/II/I ITO IICEBJAO-
HHUMY, HO HE 110 I€PBOHAYAJIbHOMY €€ I/IaeHTI/I(pI/IKaTopy IIPOBEPSACTCS CACAYIOIINM
o6pazoM:

assert (typeof sayHi === "undefined"
&& typeof sayHello === "function",
"When importing, we can only access the alias");

Anajornysasi CUTyaIusi BO3HUKAET IIPU IEPEMMEHOBAHUHN UMIIOPTA, KaK B CJIe-
JlyIoIIeM IIpuMepe Koza:

/***‘k‘k****‘k‘k** HellO.jS *************/

export function greet () { IKCNopTMPOBaTb GYHKLMIO Nop,
return "Hello"; umeHem greet () u3 mogyns
} Hello.js

/***‘k‘k****‘k‘k** Salute.js ****‘k‘k****‘k**/

export function greet() { IKCNOPTMPOBATb GYHKLMIO NOA Tem
return "Salute"; e cambiM UMeHeM greet () u3
} moayna Salute. js

/************* main‘ j s *************/

YKasaTtb nceBAOHUMbI UMNOPTa

€ NOMOLLBIO K/HOYEBOTO CNOBA as,
WUCKNIOYUB KOHDNUKT UMEH

import { greet as sayHello } from "Hello.js";
import { greet as salute } from "Salute.js";

assert (typeof greet === "undefined",
"We cannot access greet");

®yHKUMA HeAOCTYNHA No
nepBoHa4yaNbHOMY UMEHN

assert (sayHello() === "Hello" && salute() === "Salute",
"We can access aliased identifiers!"™);

Ho oHa gocTynHa uepes
NCceBAOHNMbI

Kak u mpu skcriopre nieHTu(pUKaTOpOB, A1 YKa3aHUs IICEBJOHUMOB IIPU UM-
MOPTE UACHTU(MHUKATOPOB U3 JPYTHX MOJYJIEH MOKHO BOCIOJIb30BATHCS KIIOYEBBIM
CJIOBOM as. DTO y06HO B TOM CJIydae, eCJIu TpedyeTcs MpeJoCTaBUTh UM, 6ojee
HOJXOJAIIee I TEKYIETo KOHTEKCTa, WX U30eKaTh KOH(MJIMKTA UMEH, KaK U B
MPUBEICHHOM BbIIIE HEGOIBIIOM IPUMEpPE KOJA.

Ha sTOM MccreoBaHne CMHTAKCHCA ONpeeNeHus: MoJyIel mo ctanaapry ES6
3aBepHIaeTcs. A KpaTKHe €ro UTOTU oABeJeHbI B Tao1. 11.1.
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TaGamua 11.1. KpaTtkuii 0030p cMHTaKcuca onpegeneHus moayneii no ctraHgapTty ES6

Kon HasHavyenune

export const ninja = "Yoshi"; 9KCNopT MMEHOBAHHON NEPEMEHHON
export function compare(){} 3KCNopPT MMEHOBaHHOW QYHKLMN
export class Ninja{} OKCNOpPT MMEHOBAHHOIO Klacca
export default class Ninja{} OKCNOopT Knacca no yMON4aHuio
export default function Ninja() {} 3KCNOPT PYHKLMM MO YMONYAHUIO
const ninja = "Yoshi";

function compare(){};

export {ninja, compare}; OKCNOPT CYLWECTBYIOLLMX NEPEMEHHbIX
export {ninja as samurai, compare}; 9KCNopT NEPEMEHHOI N0 HOBOMY MMEHM
import Ninja from "Ninja.js"; MmnopT akcrnopTa no ymonyaHuio
import {ninja, Ninja} from "Ninja.js"; MMnopT nMeHoBaHHOrO 3KcnopTa
import * as Ninja from "Ninja.js"; MMnopT BCEro MEHOBAHHOIO 3KCMopTa U3 MOAYNA

import {ninja as iNinja} from "Ninja.js"; MMNOPT MMEHOBAHHOIO 3KCMOPTa MO HOBOMY UMEHM

Pe3iome

ITonBeaeM KpaTKUA UTOT TOMY, 4YTO BbI y3HAJIU U3 3TOU IVIABbI.

KpynHble 1 MOHOMTHBIE KOJIOBBIE 6a3bl HAMHOTO 60Jiee TPYAHBI I IOHU-
MaHHsI ¥ COIPOBOKAECHUSA, YeM 6ojiee MEJKME U XOPOIIO OPraHU30BaHHbIE
KO/1oBBIE€ 6a3bl. YTOGBI yCOBEPIIEHCTBOBATL CTPYKTYPY M OPTaHU3AIMIO ITPU-
KJIaJTHBIX IIPOIPAMM, MOKHO, B YaCTHOCTH, Pa3dUThb UX Ha 6ojiee MEJIKue, CIa-
60 CBA3AHHBIE YACTU, WA MOJYJIN.

Moaynn aBasioTcss 60j€e KPYIMHBIMU €IWHUIIAMH OPTAaHU3AIlUN KOJAA, UeM
00bekThbl 1 PyHKINH. OHU IO3BOJISIOT PA3AEAATh IPUKJIAJAHbIE IIPOTPaMMBbI
Ha NPUHAIEKAINAE JPYT APYTY YaCTH.

B 06meM, MOy IOMOTAIOT JIy4Ille HOHUMATD, IPOIIE COMPOBOXKAATH UCXOJ:-
HBII KOJ, X YCOBEPIIEHCTBOBATD €r0 IIOBTOPHOE UCIIOJIL30BAHNE.

Jo npunarus crapgapTa ES6 B a3b1ke JavaScript 0OTCyTCTBOBaJIM BCTPOEHHBIE
MOJyJId, ITO3TOMY Pa3pabOTUMKAM IPUXOAWIOCH TBOPUYECKHU IOJXOJUTL K
IPUMEHEHUIO UMEIOITUXCS SI3BIKOBBIX CPEJCTB JavaScript, 4ToObI JOOUTBHCS
MOAYISIPU3ANUY MPUKJIATHOrO Kojga. OZHNUM M3 CaMBIX PaCIPOCTPAHEHHBIX
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CIIOCOOOB CO3JJaHUsl MOJyJIEH CTAJI0 COYETAHUE HEMEJIEHHO BbI3bIBAEMbBIX
(yHKIMI C 3aMBIKAHUSAMU.

- HewmemrenHo BpI3biBaeMble (DyHKIIMU IPUMEHSIOTCS IIOTOMY, YTO OHH 00-
Pa3yloT HOBYIO O0IACTh BUAIUMOCTH JUUISI OIIPEJEIEHNS B MOJIyJIe TIepEeMEH-
HBIX, HEOCTYIIHBIX 3a MIPEAEJIAMU 3TOU 00JIACTH BUANMOCTH.

— 3ambIKaHUs IIPUMEHAIOTCA IIOTOMY, 9YTO OHHM ITO3BOJIAIOT IOAACPKUBATD
AaKTHUBHBIMU II€PEMEHHBIC B MOJZYJIC.

- Haubosbmee pacnpocTpaHeHue MpU 3TOM HalIeJ] MPOEKTHBIM ImabaoH
MomyJib, IJie BbI30B HEMEIJIEHHO BbI3bIBAEMOU (DYHKITUM OOBIYHO COUYEeTa-
€TCsl C BO3BPATOM HOBOTO OObEKTA, PE/ICTABIAIONIETO OTKPBITLII MHTEP-
(etic moxynsa.

B [ToMuMO IPOEKTHOTO mab10Ha MOIy b, CYMIECTBYIOT JBAa PACIIPOCTPAaHEHHBIX
craggapta: AMD (Asynchronous Module Definition) n Common]S. Ilepsprit
U3 HUX IIpeHAa3HAuYEeH JUld IOJJEPKKN MOJyJIell B 6paysepax, a BTOPOi Jae
BCEro IPUMEHSHETCA B CEPBEPHBIX NPUJIOKEHUAX JavaScript.

- Crangapr AMD nospojseT aBTOMAaTUYECKH pa3peniaTb 3aBUCUMOCTH,
ACMHXPOHHO 3arpykaTh MOJAYJIHU, UCKJII0YAS TEM CaMbIM OJIOKMPOBKY.

— Crangapr Common]JS o06;1aaeT MPOCTBIM CUHTAKCUCOM, ITO3BOJISET CHUH-
XPOHHO 3arpyXaTh MOAYJINA U ITIO3TOMY B OOJIbIIEN CTEEHN IPUTOJEH JUIs
IPUMEHEHHS] Ha CTOPOHE cepBepa. A ¢ IOMOIIBIO JUCIeTYepa IaKeTOB
Node.js npm MOKHO CJIeTaTh ZOCTYITHBIMA MHOTHE MOJIyJIH.

B Mopaynu, BBeleHHbIE B cTaHAapT ES6, mpussanb BO6paTh B ce6s BCe penmy-
mecTtBa cTaggapToB AMD u Common]S. Takue Moayu 061a8a0T TPOCTBIM
CHUHTAaKCHUCOM, HaBesSHHBIM cTangaproM Common]S, a Takke JONYCKAaIOT
ACMHXPOHHYIO 3arpy3Ky, Kak IIPeJycCMOTpeHO B cTanaapre AMD.

— Moaynu B crangapTe ES6 pacnpezaensioTcs 1o oTAeIbHBIM (paiizaM.

— HMnenTudukatopsl MOKHO 3KCIOPTUPOBATH, UCIIOIbL3ysI KII0YEBOE CIOBO
export, YTOOBI 0OPAIATECS K JPYTUM MOJYJISAM.

- HMnenTuduxaropsl MOKHO UMIIOPTUPOBATL U3 APYIHUX MOAYJIEH, NCIOIb-
3ys KJII0OYEBOE CJIOBO import.

- Y Moayns MOKET OBITb EIMHCTBEHHBIH 3KCIOPT IO YMOJYAHHIO
(default), c HOMOIIBIO KOTOPOT'O MOXHO IIPEACTABUTDL MOJYJIb B II€JIOM.

- 3KCHOPT U UMIIOPT MOLIYJICﬁ MOJKHO II€PEUMCHOBBIBATD C IIOMOIIbIO KJIIO-
9geBOro CJI0Ba as.

YnpaxHeHus

1. Kakoli 13 nepedncaeHHbIX HIKE MEXaHU3MOB JIOTyCKAET HAIMUNE 3aKPBITHIX
II€pEMEHHBIX MOJYJISL B IPOCKTHOM MIA6I0HE MOOy b ?

a) ITlpororumnst
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6) 3amMbIKaHUS

B) OGemanus

B npusegeHHOM HIDKE (DparMeHTe KOJia IPUMEHSIOTCS MOJIYJIA, BHEJIPEHHBIE
B cranapT ES6. Kakue 13 nepeuncieHHbIX HIDKE MAEHTU(PUKATOPOB MOTYT
OBITH JOCTYITHBI, €CJI UMIIOPTHPOBATEH MOJIYJIb?

const spy = "Yagyu";
function command () {

return general + " commands you to wage war!";
}
export const general = "Minamoto";
a) spy

6) command

B) general

B npuseseHHOM HIKE (DparMeHTe KoJja IPUMEHSIOTCS MOJIYJIA, BHEIPEHHbIE
B ctaHgapT ES6. Kakue u3 nepeuncieHHBIX HUXKE WJIEHTU(UKATOPOB MOTYT
OBbITD JOCTYITHBI, €CIM UMIIOPTUPOBATH MOJIYJIb?

const ninja = "Yagyu";
function command () {
return general + " commands you to wage war!";

}

const general = "Minamoto";

export {ninja as spy};

a) spy

6) command

B) general

r)ninja

Kakoii 13 nnepeuncaeHHbIX HIXKE BUJOB UIMIIOPTA MOJYJIEH JOITyCTUM?

// ®atn momymnsa: personnel.js
const ninja = "Yagyu";
function command () {
return general + " commands you to wage war!";

}

const general = "Minamoto";

export {ninja as spy};

a) import {ninja, spy, general} from "personnel.js"
6) import * as Personnel from "personnel.js"

B) import {spy} from "personnel.js"

Kaxoil 13 nepedncjieHHbIX HIKE OIepaTOPOB UMIIOPTHUPYET Ki1acc Ninja B
IIPUBEJIEHHOM HIDKE (pparMeHTe Koja?
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// Ninja.js
export default class Ninja {
skulk(){ return "skulking"; }

}
a) import Ninja from "Ninja.js"
6) import * as Ninja from "Ninja.js"

B) import * from "Ninja.js"



