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BBenenue

IIpu pazpaboTKe mporpaMMHOI0O OOecIleueHUs MOXKET BO3HHKATDL IIO-
TPEOHOCTH HAIIMCAHUS TPOCTOTO M HECOAEPKATETHHOTO KOJIA UJIM CO3/IAHUS
OOIBITIOTO KOJTMIECTBA OTHOTUITHBIX TAHHBIX; aBTOMATH3AIASA STOT'O TIPOTIEC-
ca MOXKeT 3HAYUTEJbHO YBEJIUYUTH MPOU3BOJIUTEIbHOCTh TPY/Ia IIPOTrPaM-
mucTta. OguH u3 crrocob0B aBTOMATU3NPOBATE 3TO — HAIMCATH IIPOIPAMMY,
KOTOpasi TeHepupyeT KOJI WU JTaHHBIE JJIS IIPOEKTa.

[TosTomy cyIecTBYIOT WHCTPYMEHTBHI, YIPOIIAIONINE HAIWCAHUE ITPO-
rpamm Jjist Kojporerepanuu. Onue u3 takux uacrpymeraTos — 14 [7]. T4 —
sI3BIK TIPOrPAMMUPOBaHUSsI, CO31anHbIil Kommnanueir Microsoft. Ou comepxur
dparmenTsr koga Ha C#, KOTOpbBIE UCIIOJHSIIOTCS JIsi TONO, 9YTOOBI CreHe-
pUpOBaTh TEKCT WJIM KOJA. Bjaromapst cBoemy ya00CTBY 3TOT UHCTPYMEHT

IIIAPOKO UCIIOJIb3yeTcs: Ha maaTdopme xoctunra koja GitHub mo 3ampocy

‘‘template OR parameter OR output OR assembly OR import OR
include extension:tt extension:t4 extension:ttinclude’’

Ha MOMEHT HAaIIMCAaHUSA JaHHOI paboThl HaxomuTea 6osee 570’000 daiimos!.

Y 3TOro mHCTpyMeHTa ObLI BasKHbBIN HEJIOCTATOK: HU OJHA CPea pa3pa-
OTKU He IIPeJI0CTABJISIIa HOJHOIEHHYIO MOIIEPXKKY ITOI0 A3bIKa U3 KOPOO-
Ki». EIUHCTBEHHBINT WHCTPYMEHT, MPEIOCTABJIABIINN TOJHOIEHHYIO BO3-
MOKHOCTb HUCIIOJIHATH Takue daitnbpl — Visual Studio, cpena paspaborku
or komnannu Microsoft. Ho u ona He mpemocrapiisiia HUKAKOA MHTEJIIEK-
TYaJIbHOM TIOJJIEP>KKU ITPU PEIAKTUPOBAHUM TUX (PAJIOB.

Bonee toro, Visual Studio ObL1a enmHCTBEHHON Ccpenoit pa3paboOTKH,
IPEJIOCTABIABINEN TTOJTHOIIEHHYIO TIO/JIEPKKY UCTIOJTHEHUS (DaljIoB HA STOM
si3bIKe. 3-3a sToro gamnas TexHojorus ObLia mpuBsidana K Visual Studio,
1 Bce, KTO paboTaJ ¢ mpoekTamu ¢ T4, oka3bIBaJINUCh ITPUBA3aHbI K HEll 1 K
oneparnonHoit cucreme Windows.

B wacTtHOCTH, OHU He MOrIM ucob30BaTh Rider [3] — kpoccriardop-

'B namHOM 3ampoce (pUIypuUpyeT OrpaHUYUEHHE Ha Cojep:KaHue (Gailyios: (Qailbl, VI0BIETBOPSIONIIE ITO-
My 3alpocy, COJepXKaT XOTd Obl OJIHO M3 yKa3aHHBIX CJIOB: template, parameter, output u Tak janee. 1o
03HAYAET, ITO (DAKTUIECKOE KOJUIECTBO haityioB Ha s3bike T4 emé OosbIiie. ITO OrpaHuvdeHue OBLIO H0-
6asiiero, moromy 4dro GitHub me jmomyckaer 3ampochl, He HAKJIAILIBAIOININE OIPAHUYEHUs HA COJEPIKUMOE
daitios. Jannbie cioBa ObLIN BHIOPAHBI, TIOTOMY YTO OHU SBJISIETCS IaCTHIO KIIOUYEBbIX KOHCTPYKITUI SI3bIKA,
IIO3TOMY MO2KHO CHUTATh, YTO IIOYTHU BCE @aﬁﬂbl Ha 9TOM dA3bIKE COAEP2KaT XOTA 6bI O/IHO U3 HUX.
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MEHHYIO cpejly pa3paboTKu oT Kommanuu JetBrains.

[TosTomy BO3HUKJIA Mjes o IepkaTh 93bIK 14 B Rider. /Ijst Toro, uto-
ObI 1IpObJIEMY MOXKHO OBLJIO CUMTATh PEHIEHHOU, B cpejie pa3paboTrku Rider
JIOJI?KHA TIOSIBUTHCsI BO3MOXKHOCTDH HMCHOJHATH (pailjbl Ha s3bike 14 u uH-
TeJIIEKTyaJbHasl TMOJIEPKKa ITPU UX PEeJAKTUPOBAHUN, KOTOPas BKJIIOYAET
B cebsi, HO He OrPAHUYMBAETCA TAKUMU (PYHKIUAMU, KAK I10JICBETKA CHH-
TaKCHCa, aBTOJIONOJTHEHNE, aHAJIN3 KOJ/Ia Ha MOTEHITNAJIbHbIE TIPOOJIEMBbI, pe-
daKTOPUHTU, TTOKA3 JOKYMEHTAIIH.

g Toro, 9To0bI y a3bIKa T4 OBLT MMOJTHOIIEHHBI!T KPOCCILIAT(MOPMEHHbIH
CITOCOO MCITOJTHEHUS W KPOCCILIATPOPMEHHBI WHCTPYMEHT, TPEI0CTaBIIAIO-
A TTOJTHOIIEHHYIO TTOJIIEPKKY Cpa3y I0CJIe YCTAHOBKH, OBIIIO IPUHATO Pe-
IIIeHne co3/1aTh IIarud K Rider, koTopsblit 100aBisgeT HEOOXOANMYIO (DYHK-
IIMOHAJILHOCTD. [IJTsT yIpoIenus 3a1a49u ObLIO TPUHSATO PEIeHrne He MUCATh
HOBBI IIJIATWH, 8 aJallTHPOBATh CyIecTBYIOmmii miarmd K ReSharper? k
3anycky B Rider, mepemncroyib3oBaTh KOJI U3 HETO M PACIIUPUTH €ro (DYyHK-

IIMOHAJIbHOCTD JI0 HEOOXOJIMMOI'O yPOBHSI.

2Resharper — pacnmpenue k Visual Studio, mosbimarorniee mpou3BouTeIbHOCTD TPy/Ia pazpaboTankos [4].
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1. IlocTanoBKa 3aja4n

Ilenbio manHHON PaOOTHI SIBJISIETCsI CO3AaHNE IJIAIMHA K Cpele pa3padoT-
ku Rider, mobasisttoriero moaaep:KKky s3bika 1'4. st e€ BbIOJHEHNS ObLII

IIOCTaBJIEHDBI CJICAYIOIIUE 3ada9M:

1. ApmanTupoBarh cymiecrBytomuii miaarua K ReSharper k 3amycky B
Rider.

2. JlobaBuTh B MJIarvH BO3MOYKHOCTH HCIIOJTHATH (PANJIbI U OTJIa’KUBATh

X HUCIIOJITHEHUEC.

3. YaydimuTh WHTENJTEKTYAJbHYIO IOJJIEPKKY peJaKTUpOBaHUs Qaii-

JIOB, IIPE€JOCTABJIAEMYIO IIJIaI'MHOM.

4. IlporecTupoBaTh Ha THUINYHBIX HPUMEpPax (ailjioB, aBTOMATU3UPO-

BaTb 9TO TE€CTHUPOBaHHE.

5. TloayduTh 0OpaTHYIO CBSI3b OT IIOJb30BATEJIE U MUCIIPABUTH BO3MOXK-

Hble HEJIOYETHI.



2. O630p npeaMeTHOI obJIacTH!

2.1. Cunrakcuc T4
@aiinbl Ha A3bike T4 cOCTOAT U3 CIIELYIONIUX SJIEMEHTOB:

® [IMPEKTHUB, KOTOPbIE PETrYJIUPYIOT TO, KaK 3TH (Pailjbl MCIOJIHSIIOTCS.
B gacTHOCTH, OHU TIO3BOJISIOT HACTPAUBATH TO, KAKOW SI3bIK OyIeT MC-
II0JIb30BAaThCA B JIPYyruX dpparmMeHTax ¢aiijia; Kakoe paciiupeHue Oy-
neT y aiiia, co3marolierocs nupu ucnojanenun T4-daiina; cChlIKU Ha
Kakre COOPKHU JOJI2KHBI IIPUCYTCTBOBATH IIPU KOMIIUIAIINN (haiiaa; u
MHOTOe jIpyroe. [IosHbIi CIIMCOK BOBMOXKHBIX JTUPEKTUB MOXKHO HANTH

Ha caiite mokymentamuu Microsoft [9];

e OJIOKOB TEKCTa, KOTOPBII IIOMAIaeT B PEe3y/IbTAT TeHEpPAITUUd HAITPs-

MY*O;

e 0Oj10KOB KOJia Ha sa3bike C# miaum Visual Basic .NET, kotopble KoMOu-
HUPYIOT OJI0KK TekcTa. Hampumep, mpu mOMOIM HUX MOYXKHO BCTaB-
JISITh TEKCT B PE3YJIbTAT TEHEPAIINN HECKOJIHKO PA3 WJIA BCTABJISITH /HE
BCTaBJIATH €r0 B 3aBUCHUMOCTH OT HEKOTOPBIX ycjoBuit. Kpome Toro,
B 0cOOOM BapuaHTe TaKUX OJIOKOB MOT'YT OBbITh OObsIBJIEHBI (DYHKIIHH,

KOTOPbIE MO2KHO HCIIOJIB30BaTb B APYI'UX OJI0KaxX KOIa.

2.1.1. JwmnpekTuBa include

Opna u3 HanboJsiee BayKHBIX JUPEKTUB, UCHOIb3yeMbix B T4 — include.
OmHa 103BOJISIET JOCJIOBHO BCTABJISITH COAEPXKUMOE OTHOTO (hbaiijia B IPYTO.
DTO MOXKET OBITh UCITOJIB30BAHO JIJISI TOT'O, YTOOBI IEPENCIIO/IH30BATH KO/ HA
sa3bike T'4: ouH U TOT 2Ke ailal MOKeT ObITh BKJIIOYEH B HECKOJIBKO JIPYTUX
daitioB. biiokn kona B daitsie ¢ 00IImUM KOJIOM MOTYT He ObITH KOPPEKTHBIM
C TOYKH 3PEHUs A3bIKa, Ha KOTOPOM OHM Harucanbl. Hampumep, oHr MoryT
CcOepP2KaTh BBI3OBBI (DYHKIMI, HE OOBbABJIEHHBIX B 3TOM aiiie. s Toro,
4TOOBI OBITH KOPPEKTHBIMU, (Dailjibl, BKJIIOYAIONINE B cebsi TaKue HEIOJIHbIe
daitsibl, JTOJI2KHBI COJIEPKATh 00 bABJIEHNE CUMBOJIOB, UCIIOJIb3YEMbIX, HO HE

00 BABJIEHHBIX B WHKJIIOJIAX, WM BKJIOYATH B ceOd pailbl ¢ 00bIBIIeHTEM
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9TUX CUMBOJIOB. [[JIg TOTO, 9TOOBI (paitIbl ¢ OOIIUM KOJIOM HE MCITOJTHSIJIUC,
MOYKHO CMEHWTHh WX PACIIMPEHUE C paciiupeHust mo ymosdanuto (*.tt) na
npyroe. 43bik T4 1mo3BOJIsIeT BKJOYATH (Pailjibl C JIFOOBIM pPaCIIIpEHUEM,

HO Microsoft pekomenryer ucnosib3oBarh pacimpenwue ttinclude [§].

2.1.2. Buabr T4-daitaon

@Daiinbl HA g3bIKe T4 ObIBAIOT TPEX BUIOB: UCIOJIHsSIEMbIE, IIPEIIPOIECCsI-
muecs u ailyibl, BKIOYaeMble B Apyrue. [lepBoie /1Ba Bua UMEOT OITHO U
TO Ke pacinupenue (tt) ¥ OTIMIAIOTCS TOJTBKO METAIAHHBIME, 3allUCAHHbBI-
MU B TIPOEKTHBIN daitn. Vcnomagemble aitibl MOXKHO UCTIOJIHUTD, TO €CTh
IIPUMEHUTDH BCE JIUPEKTUBBI, HAXOJIAIINECA B HUX, UCIOJHUTH OJIOKU KOJIa
U MOJIYYUTHh HEKOTOPBIN Pe3yIbTaT, KOTOPBIA CTAHOBUTCH YaCTHIO ITPOEKTA.
[Ipenporeccsiuecss daJjbl UCIOJAb3YIOTCA B TOM CJIyYae, eCJu HeOOXOIMMO
CreHEPUPOBATH HEKOTOPHIN pe3yIbTAT He BO BpeMs HAIMMCAHWS KO/a, a BO
BpeMs UCHOJHEHUS MPOrPAMMBI: B Pe3yJIbTaTe ITPEIPOIECCUHTa CO3TaeTCs
daityr, comepxKaluii Ko, ITPU UCIIOJTHEHUN KOTOPOTO IIOJIYYAETCH TOT Ke
pPe3yJIbTAT, YTO TOJIYUIUJICS ObI IPU UCIIOJTHEHUU UCXOHOTO (baitna. Daitirmbl,
BKJIIOYaeMble B JIpyrHe, He MMEIOT COOCTBEHHOI KojioreHeparuu. 10, Kak
VCTIOJIb3yeTCd KOJI, HAITMCAHHBIN B HUX, 3aBUCUT OT TOTO, B KakKue (hailbl

OHHN BKJIIOYCHDBDI.

2.1.3. Makpocsl

MHorue JUpPeKTHUBBI MOTYT CcoOjepKaThb IyTu. Hampumep, 310 MOryT
OBITH TyTH JI0 COOPOK B JupekTuBe assembly wmim nytu 10 daitjion
* ttinclude B mupekTuse include. 9Ty myTu MOryT OBITH KaK OTHOCUTEIb-
HBIMU (HAYWHAS] C JUPEKTOPUU, B KOTOPOW HAXOIUTCA (Daili), Tak u ab-
COMOTHBIMH. /[I1s1 TOTO, YTOOBI MCIOJB30BATh abOCOIOTHBIE TyTH, HO ITPU
9TOM He 3aBA3bIBATHCA HA KOHKPETHYIO CTPYKTYPY JAUPEKTOPHUM, B IyTAX
MOYKHO HCIIOJIb30BATh MaKPOChl — IE€pPEMEHHbBIE, KOTOPbIe PACKPBIBAIOTCS B
HEKOTOpOe 3HaYeHre Tpu KoMmuidiun ¢aitna. Hanpumep, ectb MakpochI,

PaCKpbIBalOmueCd B IIYTh J0 IIallKU PENICHUA W IIYyThb 10 IIallKKW ITPOEKTaA.



2.2. Caoxuoctu a3bika 14

Azbik T4 mmeer psn ocobeHHOCTENM, KOTOPBIE JIETAIOT €T0 TOJIEPIKKY

CJIO2KHEE:

® MHOI'MIE MapOChl, KOTOPhIE MOXKHO MCIIOJIb30BATh B IUPEKTUBAX, COIEP-
»KaT HEKOTOPYIO MHMOPMAIUIO O CTPYKTYPEe pelIeHns. JT1a nHHOpMa-
1M1 JIOCTYIIHA IIpU padoTe cpeibl pa3pabOTKH U P COOPKE PeIeHus.
NuCcTpyMEHTHI KOMAHIHON CTPOKH HE MMEIOT JIOCTYIIa K Heil, IIOTOMY
9TO €€ moJIyueHue TpedyeT 3arpy3Ku peIleHHs, 9TO BKJIIOYAEeT B Ce-
05 pa3bop BceX ero MpOeKTHBIX (PailjioB, YTO OBLIO ObI HEJOIYCTUMO
C TOYKHU 3PEHUsi MPOU3BOJAUTEIbHOCTUA. [lo3TOMY TOJIHOIIEHHAS TIOJ-
Jnep:kKa ucrogHeHuss T4 po/kHa OBITH peaiM30BaHa KakK IJIATMH K

cpejie pa3pabOTKU WJIM PacIIupeHne K WHCTPYMEHTY COOPKH;

e 0cO0YIO CJIOXKHOCTD IIpecTaBasgeT ToT dpakt, uro daiinl *.ttinclude
MOTYT COJIep2KaTh KOJ, KOTOPbI He KOPPEKTeH BHE (hailjloB, KOTOpbIE
BKJIFOUAIOT ero. B orytmane ot si3bika C+ -, B KOTOPOM IIPUHATO CO3Ia~
BaTh 3ar0JIOBOYHbBIE (Pail/Ibl ¢ OObSIBIEHUSIMUA CUMBOJIOB, ¥ BKJIIOYAThH
WX B MECTa WCIIOJIb30BAaHUs STUX CUMBOJIOB, B 14 HET TAKOTO IOH-
T, KaK “3arojIoBOYHbIN daitr’. 9To o3Hadaer, uTo B T4 HET mpocToro
crtocoba, 110 MCIIOJIb30BAHUIO CUMBOJIA, OIIPEIEINTD, IJie OH 00bABJIEH.
O MokeT ObITH OObABJIEH HE TOJIBKO B (aiijie ¢ ero NCIoJIb30BaHNEM
Win B JIIOOOM u3 (ailjioB, KOTOpble OH BKJoYaeT. OH MOXKeT ObITh
00bsIBJIEH 1 B Ji000M u3 dailjioB, B KOTOpbIe BKJOYaeTcs (aila
MCTIOJIb30BAHUEM CUMBOJIA. boJjiee TOro, oH MOYXKeT ObITh OObABJIEH B
JIIO0OM (paiijie, KOTOPBIN BKJIIOYEH B Pailyi, B KOTOPBIA BKJIIOUYEH (Daiil
C UCITOJIb30BaHUEM CUMBOJIA. BoJiee TOro, Bce yIIOMsIHY Thie€ BKJTFOUEHUS
MOTYT OBITH KaK MPsIMBIMU, TAK U C HEKOTOPHIM KOJIMIECTBOM IIOCPE]I-
HUKOB, BKJIIOUEHHBIX B MPEIbLIYIIAA (Paill U BKJIIOYAIOINIUX CJIETYI0-
mmit. KpoMe Toro, ofuH u TOT K€ CHMBOJI MOXKET UMETH Pa3JIUIHYIO

CEMAHTUKY B PA3JIMIHBIX KOHTCKCTAX.



2.3. CyniecTBymomniue perieHust

HeobxomumocTs ucnosaats T4-daitier Bue Visual Studio mmeer BO3-

MO2KHBIE€ PDEIICHMA:

e cpema paszpaborkm Visual Studio mpemocraBiisieT MHCTPYMEHTBI KO-
MAaHIHOI CTPOKU, IMO3BOJIAIOIINE UCIOJIHATD 3TU (haitabl. OgHako oHI
rocTtaBJstoTcd ¢ Visual Studio, 9To Hak/Ia bIBAET HEKOTOPhIE OIPAHU-

YeHHd C TOYKHU 3PpeHUA JTI/II];GH3I/IOHHOfl IIOJIUTUKH;

® CYIIECTBYeT KpoccIaTdopMeHHasa peajm3anus reaeparopa 14 ¢ oT-

KPBITBIM KosioM [10)].

Onako 0b6a 9TUX pelreHus UMEIT OIPAHUIEHHYIO MPUMEHUMOCTD, I10-
TOMY YTO OHU HE TO3BOJIAIOT UCHOJHATH (PailJIbl, COIepKaIIe MAKPOCHI.
[Ipobsiema OTCyTCTBUSI NHTEJIEKTYAJbHON TOAJIEPXKKHU IIPU PeJaKTUPO-

Banuu T4-daitioB TOXKe UMeeT PsiJi BOSMOXKHBIX PEIeHUI:

e MOYXKHO yCTaHOBUTH paciupenue K Visual Studio, mobasisioriee mo-
JIePzKKY 3TOro si3bIKa. Kpome Toro, MoxKHO ycTaHoBUTH B Visual Studio
pacmupenne ReSharper u yctraHOBUTH B HEro IJIaruH, J00aBISIONIAI
MOJIEPKKY 3TOro sizbika. OaHAKO 9TO pelreHne He Kpoccimardop-

MeHHOe: OHO omupaeTcs Ha Visual Studio m omeparmonnyo cucremy

Windows;

® MOXKHO YCTAaHOBUTDH PACIIUPEHUE K peIaKTopy, Hampumep, Visual
Studio Code. Ognako mHTe/LIEKTyaJbHAA IOAAep:KKa sisbika C# B
610Kax Koja BHyTpu 14 ropasmno ciabee mogmepkku C# B MOJTHOIEH-
voit IDE. B gacTtHOCTH, BCe TL1arubbl, H0OABJIAIONINE TOIIEPKKY 14

B Visual Studio Code, orpanuyumnBaroTCsl IOACBETKON CUHTAKCHUCA.

2.4. ReSharper

ReSharper — pacmmupenne x cpene paspaborku Visual Studio. Cyrie-
CTByeT BO3MOXKHOCTH IIHACATH IJIAIMHBI K HEMY; CYIIECTBYET JIOKYMEHTAIINS

O TOM, KaK JIeJIATh 9TO [2].
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ReSharper

Magic!
(inter-process communication
using a custom protocol)

Service

IntelliJ Platform Mono / .NET

JVM

Puc. 1: Apxurekrypa cpeasl pazpaborku Rider [1].

2.5. Rider

Rider [3] — kpoccmiardopmennas cpena paspaborku misi NET oT kom-
nmaaun JetBrains. E€ apxurekTypa m3oOpakena Ha puc. 1. /lanHas cpeia
pa3paboOTKM MCHOJb3yeT JIBa OCHOBHBIX ITpoIlecca: mporecc Ha JVM, koTo-
PBIil OTPUCOBBIBAET MMOJIb30BATEILCKUI nHTEepdeiic, u mporiecc Ha .NET, uc-
TTOJTHSIFOIIIUAI COJiepKaTeIbHYIO JOTUKY aHaJym3a (daitios. [Iponecc na .NET
HCIOJIHSIeT TOT »kKe Ko, uTo u ReSharper; Takum obpaszom usberaercs 1yo-
JINPOBAHME KOJIa WHTEJJIEKTYAJbHON MOIEPXKKIA MEXKIY JBYMS IPOJIYKTa-

MMU.

2.6. ApxurekTypa njaaruHoB K Rider

[Lnaruabr Kk Rider oTpakaioT apXuTeKTypy 3TOH cpelbl pa3padOTKU U
COCTOSAT U3 YacTu, ucnojHsmmeiica Ha JVM, u qacTu, ucrojHdionencs Ha
NET. IIpu srom gacTtb, ucnougiomascd Ha .NET, nmeeT oueHb MHOTO 00-
mero ¢ miarnaom Kk ReSharper, 6aromaps ueMy Iepeuciioib30BaHue Kojia
BO3MOXKHO He TOJbKO Mexkay ReSharper m Oskenmom Rider, HO m mMexmy

mwiarnHamMu K ReSharper u 6skennamu ntarunoB K Rider.
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3. IIpennaraemoe perreHue

B xojse manHoil paboThl ObLI peajn30BaH ILJIATUH K cpee pa3paboTKu
Rider. Ilnarun maswsiBaercs ForTea. Ero mcxomublii Kon OBLI BBLIOXKEH Ha
cepsuc GitHub no agpecy https://github.com/JetBrains/ForTea. B na-
crosmuii MOMeHT mjtarud K Rider siBjsterca “3abanijieHHBIM , TO €CTh COOU-
paeTcs U OCTaBJIAETCA BMECTE C ITPOyKTOM. V3 TOTo 2Ke caMOoro MCXOoIHOTO
KOJIa MOXKHO cobparh miaarut K ReSharper. [Lmarun k ReSharper me mocras-
JISIeTCSI BMeCTe C HUM, HO OH JIOCTYIEH K YCTAHOBKE Uepe3 BCTPOEHHBIN B
ReSharper uncrpyment Extension Manager, a Tak»ke 4epe3 CaiT ILJIaIrTHOB

1o cchliike https://plugins. jetbrains.com/plugin/13469-fortea.

3.1. OcHoBa nJjIarmHa

Tak kak 63ken 1 Rider mouru mosrHOCTHIO OcHOBaH Ha ReSharper, us o-
HOT'O U TOTO K€ KOJIa MOXKHO coOMpaTh Kak miarnH K Rider, Tak n mraruu
kK ReSharper [5]. [Ipu sTrom mnarus k Rider u muarun k ReSharper moryr
pas3eIaATh 3HAYUTEIBHYIO YacTh 00111ero Koja. IloaroMy ObLIO TPUHATO pe-
IIEeHNe He MUCATH TIJIAarWH C HyJsd, & B34Th 3& OCHOBY YK€ CyIeCTBOBABIIUI
miarue K ReSharper, nasbisatoruiicss ForTea [6], u aganTuposars ero K 3a-
nycky B Rider. Opnako B xose paboT KoJI MJIaruHa ObLI MOYTH ITOJTHOCTHIO
nepenucad. /[y Toro, 9ToObI TOATBEPIUTDH TO, ObLI CO371aH MWHCTPYMEHT,
BBhI3bIBaIOIMi git blame g kaxkjoro daiijia B MpOEKTe U arperupyroniuii
MHMOPMAIUIO O KOJIMYECTBE CTPOK, MPUHAJIEKAINX KAXKJIOMY I0JIb30Ba-
TEJII0, JIeJIaBIIeMy KOMMUT B IpoeKT. CorjacHo pe3ysbTaTaM ero HCIOJI-
HEHUsI B PENO3UTOPUU IPOEKTA, B HACTOAIIUN MOMEHT HCXOIHOMY aBTO-
py ILUIaruHa IprUHAjIeXKaT Menee 4eM 11 3% cTpok Koma. VCXOomHbIii Ko
YIIOMSIHYTOTO MHCTPpyMeHTa ObL1 BbLIOKeH Ha cepsuc GitHub mo ampecy

https://github.com/kirillgla/GitBlameAggregator.

3.2. ApxuTekTypa mjaaruHa

ILraruasr k Rider Bo MHOTOM OTpaskaloT apXUTEKTYPY dTOU Cpedabl pa3-

PabOTKU M COCTOSAT U3 JIByX OCHOBHBIX YacTeil: (PPOHTEHTHOI JacTH TLIaru-
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5 | 3 3 |

ForTea.ReSharperPlugin > ForTea.Core <€<— ForTea.RiderPlugin

l

Frontend

Puc. 2: KirtoueBble apXuTeKTypPHBIE JIEMEHTHI KOJIA.

Ha, KOTOpasd 3arpyxkaercd B mpoitecc pponTenia Rider, u 63keHgHOI yacTu
IJIarMHa, KOTOopas 3arpyxkaercd B mpoiecc 0skera Rider. HeobxomumocTh
cobupaTh JIBa IJIArMHA U3 OJHOIO KOJA TaK»Ke BO MHOI'OM JIUKTYeT UX ap-

xuTeKTypy. OCHOBHBIMHU 3JIEMEHTAMH APXUTEKTYPhI SBJISTIOTCS:

e ForTea.Core — cbopka, comepskalasi KO, o0t 11s1 miaruia K Rider
u mmaruaa K ReSharper. Ona ucnosb3yercss B 000uX IJIarmHax, U K

Heil OTHOCUTCS OOJIbINAs YacTh KOJIa ITPOEKTA;

e ForTea.ReSharperPlugin — cbopka, comepxKkaliasi Ko, OTHOCAIIIAIACS
TOJIBKO K myaruHy K ReSharper. B wacTHoCcTH, OHA COHEPIKUT JIOTUKY

B3aumoeiicteusa ¢ Visual Studio;

e ForTea.RiderPlugin — cbopka, cogepkaimasi KO, OTHOCSIIUNCS TOJIb-
ko K arnny K Rider. B wacTHOCTH, OHA COMEP:KUT JIOTHKY B3aWMO-

JeficTBUSA ¢ (PPOHTEHIHON YaCThIO TIATTHA;

e Frontend — dpponrenmnas gyacts maaruna Kk Rider. Ona comepzkut Jj10-
UKy IIOJICBETKU CUHTAKCHCA W II0JIb30BATEJILCKOr0 MHTEepdeiica. JTa
JacCTh JeJIerupyer OOJIBIIYIO 9aCTh HETPUBUAJIHLHON (DYyHKIIMOHAJIHHO-

ctu B ForTea.RiderPlugin.

CBs3u MeXKJ1ly JJaHHBIMH dJeMeHTaMu U300parkKeHbl Ha puc. 2.
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3.3. O630p DYHKINOHAJIBLHOCTH IIJIarMHA

SHaunTeIbHAS YaCTh HOAIEPXKKHU PEIAKTUPOBAHKS y2Ke ObLIa B IIJIaTMHE
1o ero agantanuu. OHa BKJIIOYaJIa B ceOsl TaKWe 3JIEMEHTHI, KaK MOIIePK-
Ky penaktupoBanust C# B 610kax Koma. [logmep:xka pemakTupoBanus 0J10-
kKoB kKona Ha C# zenerupyercs B cpeiy pa3spabOTKH, W TaM HPHUCYTCTBYET
BCsI HeoOxoamnmasi PyHKIIMOHAJIBHOCTD, II09TOMY 3Ta YacTh He HYyXKIaJiach
B pacmmpennn. OgHaKO MOAAEPrKKA PeIaKTUPOBAHUA IPYTIUX SJIEMEHTOB

CHHTAKCHCa MOTJIa OBITH YJIydIlleHa, YTO U OBLIO CJesIaHo.

3.3.1. Ilonnep:kka peJakTUPOBAHUS

[Tommep:kka peaakTUPOBaHUS JIEMEHTOB cUHTakcuca 14 Oblia paciiu-
peHa 60J1ee KaueCTBEHHOM MOIJIEPKKO MAaKPOCOB: B HUX OB yJIyUIIEeH OT-
4€T 00 omubKax u J00aBJIEHBI IIOJICKA3KH, ITOKA3BIBAIOIINE BO YTO PACKPO-

€TCdAd MaKpOC IIPHU MCIIOJTHEHHMHA.

3.3.2. IloacBerka cuHTakKcuca B OJIOKax TeKcTa

Tak kak T4 nmo3zBossieT 3a1aBaTh paciupenue QpajaoB, KOTOPble TeHEPH-
PYIOTCA B XOJI€ WCIIOJTHEHWS, TIPU TOMOIIM 3TOT0 A3bIKa MOYKHO T'€HEPHUPO-
BaTh KOJI HA PA3HBIX sA3bIKaX. 1aK KaK PacIIUPEeHUe BBIXOIHOTO (baiijia siBHO
yKa3bIBaeTCsi B Koje Ha T4, BBIXOIHOM SI3bIK MOXKHO OIIPEIEIUTh BO BpeMs
aHajn3a ¢aiija. ITO IMO3BOJIAET IIPEJOCTABUTDH IIOJICBETKY CHUHTAKCHCA B
os10Kax Tekcrta. /[y Toro, 9Tobbl IIOJACBETUTH CUHTAKCHUC B OJIOKAX TEKCTA,
IJTIATUH TIPU TOMOIIM CHENNAJIBHOIO JIEKCEePa BBIJIEISIeT BCE PErHOHbI (haii-
J1a, cojiepzKalne ToJbKO Koa Ha C#, cCOBMeIaeT ux B eIUHbIN OJI0K TEKCTa,
3aTeM Ha OCHOBE PACIINPEHUsl BBIXOIHOIO Qailjia BhIOMpaeT W 3allyCKaeT
JIEKCED JJId TIOJICBETKU CHMHTAaKcuca Ha 3ToM OJioke. [loryvdarormuiicss TeKCT,
KaK ITPaBUJIO, HE SIBJIsIeTCS KOPPEKTHBIM KOoA0M Ha C##, HO OH SBJIsIeTCS J10-
CTATOYHBIM JIJI TOTO, YTOOBI ITOJICBETUTH OCHOBHBIE 3JIEMEHTHI CHHTAKCHUCA,
HaIIpUMeEpP, KJI0UYEBbIe CJIOBA U CTPOKOBBIE JuTepaJbl. [[pumep pe3yabraToB

pabOThI TAKOIl ITOJCBETKU CUHTAKCHCA MOXKHO BUIETH HA PHUC. 3.

14



functionName , colour

<#= colour

: center;

< 10; i += 1)

Puc. 3: IIlpumep mojicBekn cmuTakcuca B 6JJOKaX TEKCTA.
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3.3.3. Ucnonuenue dainjion

[Lmarnn k Rider mozBosisgeT nucnomaaTh daitibl Ha ga3bike 14. /Ima Toro,
4TOOBI MCIIOJIHUTH I10JIb30BaTEIbCKUNA KO Ha s3bike 14, cpena pa3pabdboT-
Ky TpaHcaupyer ero B C#, 3aTeM KOMIUJIUPYET MOJIYIUBIIUACS KO IPU

ITOMOIIY KoMIuIssTopa Roslyn u ucrosHsgeT moJyryueHHbIi OnHapHBINA haiil.

3.3.4. Oraanka daiijioB

Kpowme mcnomnenus, miarua mMo3BOJIAT OT/IaXuBaTh aitibl. [Ipu rene-
panuu Koja Ha C# mjarmH BCTaBJISeT IUPEKTHUBHI #line, KOTOpBIE IIO3BO-
JIAIOT COCTABUTH COOTBETCTBHE MEXKJIy CTPOYKAMU B CIE€HEPUPOBAHHOM KO-
Jie ¥ CTPOYKAMU B UCXOJIHOM baiiyie. 3aTeM KOMIUISITOP, OPUEHTUPYSICh HA
9TU JIMPEKTUBBI, IIPU KOJIOTEHEPAIINU CO3/IAET OTJIQJOYHYIO0 WH(POPMAIIUIO,
KoTOpasi cchlmaercs Ha T4-daitn kak Ha daiiia ¢ UCXOTHBIM KOIOM. 3aTeM
OTJIAJTINK CpeJbl pa3paboTKu, Onmpasch Ha 3TU MeTaJaHHbIe, TTPEIOCTaB-
JIIeT BCe Te »Ke 3JIeMEHTbhI (DYHKIIMOHAJIBHOCTH, UTO U s daitsioB Ha CH.
Takum obpaszom, ipu oragake T4 Ha caMoOM Jiejie IPOUCXOIUT OTJIaIKa KO-
na wa NET. Bnaromapsa sToMmy BO3MOXKeEH ITPO3PAYHBINA MTEPEX0] MEXKLY
oTyiaikoit T'4-daityioB m 6UOIMOTEK: ¢ TOYKU 3PEHUS OTJITInKa (Pailbl Ha

T4 augem He oTIMYIaOTCs OT OOBIYHBIX (haityioB Ha CH.

3.3.5. IIpenporeccunr daiijion

Azpik T4 moapazymeBaeT BO3MOXKHOCTD HE HCIOJHATH dailjabl cpas3y, a
reHepupoBaTh 0 HUM Ko Ha CH#, KOTOpPBIH j100aBisgercda B npoekT. [lpu
VCTIIOJTHEHUHM 3TOTO KOJA CO3JIAETCs TOT K€ Pe3yJIbTaT, UTO MOJYyIUJICA Obl
IIPU UCHOJHEeHUH (paiiaa. IdTa PYyHKIMS TOXKE TMoAIepKaHa B maruxe. 1lpu
9TOM TIEPEUCIIOIB3yEeTCs 3HAUYUTEIbHAS YAaCTh KOJa KOJIOTEHEPAINU Iepe]T

M CIIOJTHCHUCM.

3.3.6. ABTOMaTHM4YeCcKoe MCIIOJTHEHUE W ITPENPOIECCUHT

s Toro, 4ToOBI yIPOCTUTL padoTy ¢ daitamu Ha sa3bike 14, ObLII

JI00aBJIEHbl ABTOMATHYECKHUE WCIIOJIHEHUE W TIPENpPOIeCcCUHT (hailJioB: mpu
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coxpaneHun (PaiyioB Ha JUCK ITPOUBBOAUTCS COOTBETCTBYIONMIASA OIEPAITHS.
DTO MO3BOJISIET UCKJIIOUUTH U3 IMUKJA PAOOTHI C (paitjioM IOIMOJTHATEbITHbINA
mar. Ilpm sToM wmcmosiTHeHne W TPENPOIECCUHT ITPOUCXOAAT B OTIETHBHOM
Iporecce, MO3TOMY OHU HE IIPEPBIBAIOT MOJIb30BATEIbCKOE B3aUMO/ICHCTBUE

C PETaKTOPOM.

3.4. Ob0ecrieueHne KayecTBa

Kaxk 63sken, Tak u GPOHTEH/I IIJIArMHA TOKPBITHI TecTaMu. 'TecTbl O9KeH-
JIa TTIOKPBIBAIOT (PYHKITMOHAJIBHOCTD, TTOJTHOCTHIO PEATU30BAHHYIO Ha O9KEH-
ge: typing assistance, BbIZIeJIeHHE HNAPHBIX CKOOOK, OKHO CTPYKTYPhI KOJIa,
dopmaTupoBaHre U MHOTOE JIpyTroe. TecThl PPOHTEHIa TTOKPHIBAIOT (DYHK-
IIMOHAJIbHOCTh, TPEOYIOILYI0 HAJUIUsl 00eMX JacTeill IJIarnHa WU TTOJIHO-
CTHIO PEAJIM30BAHHYIO Ha (DPOHTEHE: MCIIOJHEHUE U IPENpPOoeccuHr daii-

JIOB, IIOJACBETKY CHHTaKCHUCa U MHOI'OE IPYyroe€.

3.5. ObparHasi cBI3b

Tak Kak myaruH sBJdeTCd dYacTbio TpojaykTa Rider, moJsib3oBaTenu,
MMEIOT BO3MOXKHOCTH IIPEJIOCTABJIATH OOPATHYIO CBSI3b IMOCPEJICTBOM issue-
Tpekepa NpojykTa. BHeNrHre oib30BaTe u 3aBejii B Tpekepe 44 issue, cBsi-
3aHHBIX C marnaoM, 30 HamboJsiee KPpUTUIHBIX U3 KOTOPBIX OBIJIA MCIIPaB-

JICHBI.

3.6. HokymMmeHTaIus

Cbopxka, UCIIOJIHEHNE 1 OTJIaIKa 000MX ILIArMHOB, & TaKKe 3aIlyCK U OT-
JIagka (PPOHTEHIHBIX U O9KEHHBIX TECTOB 3aJ0KyMeHTHPOBaHbI. MHCTPYyK-
MW HAXOJATCSA TO CccbuiKe https://github.com/JetBrains/ForTea/

tree/master/Documentation.
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4. O0630p KJIIOYEBBIX aJITOPUTMOB

B xome paboTsl Ha I yTarmHOM OBILTT pa3paboTaH psijl BaXKHBIX aJITOPUT-

MOB, HEOOXOIUMOCCTh KOTOPBHIX 0OOCHOBaHA OCOOEHHOCTAMU si3bIKa, 14:

® IIOCTPOEHUE U IIOJJIEP:KKa B aKTyaJbHOM COCTOSHHHU I'pada BKJIOYE-

HUS (PaitIoB;

® CUHTAKCHUYECKHI aHaJIU3 cbal‘/’ma BMeCTE C €Ir0o dBHBIMH M HEABHBIMUI

3aBUCHUMOCTSIMU B T'pade WHKJTIOJIOB;

® OIITUMU3aIINAd CHMHTAaKCHUYICCKOI'O aHaJInU3a 3a CcUeT KOIIMPOBaHUA Yy2Ke

IIOCTPOEHHDbLIX NEPEBLEB.

4.1. I'pad BKIIOYEeHUdA paitjioB

Nnmest gocTyIl TOJBKO K MCXOJHOMY KOy baiiia, MOXKHO OIPEJIEIUTD,
kakue pailipl OH BKJIOUaeT B cebs. OHako ObIBaeT HY>KHO OIPEIe/IATh,
Kakue pailyibl BKJIIOYAIOT ero. /Ijis Toro, 4Tobbl yI0BJIETBOPUTDH ITY HEOO-
XOJIMMOCTD, B TIJTAaTMHE PeaM30BaHa Tab/UIa, copepzKamas WHOOPMAITHIO
o BKJrtoueHuu paitos. IIpu mepBoM OTKPBITUU ITPOEKTa 3TA TAOJIUIA CTPO-
UTCA HA OCHOBe BceX (pailoB mpoekTa; Ipu KaxKJIoil Momudukamnuu daitia
JJaHHE O BKJIIOEHUW, CBA3aHHBIE C 3TUM (paitjioM, 00HOBIgIOTCA. Kpome Toro,
TaOJINIA COXPaHSIETCs Ha JIMCK CPEJICTBAMH CPEeIbl pa3pabOTKU, YTO IMO3BO-

JIIeT He CTPOUTH €€ MPU MOBTOPHBIX OTKPBITUAX ITPOEKTA.

4.2. KOHTEKCT CUHTAKCUYEeCKOIro aHaJin3a

N3-3a cymecTBoBaHus JAUPEKTUBLI include HapyiaeTcs psiJi HHBAPUAH-
TOB, Ha KOTOpPBIE orupaercs ko moaaepkku C#. [loatomy ajist mpemocTas-
JIEHUSI TIOJTHOIEHHOW TIOJIJIEPKKU PETaKTUPOBAHUS HEOOXOIMMO OTCJIEXKU-
BaTh KOHTEKCT, B KOTOPOM HAaXOJIUTCHA BKJIOYAEMbIi (Dailyi, TO €CTh UMETh
CIUCOK (PailjioB, KOTOPbIE MOTYT COJEP:KATh OObSBJIECHUE CUMBOJIOB, WC-
MIOJIb3yeMbIX B TEKYIIEM. JTO PEaJU30BAHO Yepe3 KOMOMHAITUIO JIBYX ITOUC-

KOB B IIUPHUHY 110 rpady BKIOYeHU. [IepBhIil TOMCK HAXOIUT OJTMKANTITHIT

18



daity, KOTOPhIil BKJIIOYAET TEKYIIUA W MPHU 3TOM HE BKJIIOYAETCS HUKYJIA,
a BTOpO — Bce pailjibl, BKIIOYEHHBIE B 9TOT KOPEHb. JTO HEOOXOIMMBIi
U JIOCTATOYHBbIN KOHTEKCT. OH HEOOXOMM, TTIOTOMY YTO ITOUCK HEJIb3s OCTa-
HOBUTB PaHbIIeE: JI000 U3 MPOMEXKYTOIHBIX (DailjioB HE 00sI3aH COAEPKATH
KOPPEKTHBIN KOJI, TIOTOMY YTO 3TOT (ailji, CKopee BCero, He HCIIOJTHSIIOT.
[Ipm 3TOM OH JTOCTATOYHBIN, MOTOMY YTO (DAIbI, HE BKJIOYEHHBIE B JIPY-
rue, JIOJ2KHBI OBITh KOPPEKTHBIMHU, IIOTOMY YTO (Daill, He BKIIOUAEMbBII HU-
Ky/la, CKOpPee BCEro, UCIIOJHSIIOT, IOTOMY YTO Y HET'O HE MOYKET OBITH JIPYTUX
IIpeTHa3HAYEHU, TI09TOMY KOHTEKCT, OCHOBAHHBIA Ha TakKoMm daiije, J0JI-
JKEeH COJIep:KaTh OITPeJIeJIeHNsT BCeX MCIOJIb3yeMbIX CUMBOJIOB /lobaBieHue
TAKOT'O0 KOHTEKCTA IMO3BOJINJIO C/Ie1aTh IIJIATMH IPUMEHUMBIM B 3HAYUTEJIbHO
OoJiee KPYITHOM KOJIMYECTBE CIydaeB. Panee CyIecTBOBABIIUN IIJIATUH s

CHUMBOJIOB, ITPUCYTCTBYIOIIUX TOJIbBKO B KOHTEKCTE, IIOKa3bIBa.JI OININOKM.

4.3. OnTuMn3anusa CUHTAKCUYECKOr'o aHaJIn3a

HeobxomumocTh pazbupaTh KOHTEKCT BMeECTe ¢ caMuM (hailjioM JiejiaeT
CUHTAKCHYECKUI aHaJm3 0ojiee TPYA0EMKOM omeparueii. IIpu aTom gacTo
ObIBaeT Tak, 4TO JUIA IO T'PYyMIhl (PAilJIOB KOHTEKCT OJIMH M TOT K€, U
UX CUHTAKCUIECKHE JIEPEBbS COBIAIAIOT C TOYHOCTHIO 10 HE3HATUTETHHBIX
nerasieit. [losTomy muig Toro, 4ToOBI TOJYYUTH aOCTPAKTHOE CHUHTAKCUYE-
CKOe JiepeBo i aiiyia, 4acTo ObIBaeT HE HYKHO €r0 CTPOUTDH; ObIBaeT
JIOCTATOYHO TTPOCTO 3aILyCTUTH OAWH 00X0/T B TUIyOUHY, TIO YK€ TTOCTPOEHHO-
MY JepeBY, KOTOPBIIT KOMMPYeET BCE y3JIbl, KOTOPbIe BcTpedaeT. llnarun nc-
MTOJTB3YET 3TOT (PAKT U CTPOUT JAEPEBbs TOJBKO /I KOPHEBBIX paityioB. s
daitJioB, BKIIOYEHHBIX B JIPYTHE, KIOHUPYIOTCA JePEBbA KOPHEBLIX (PailIOB.
[Ipu sTOM pa3dop M KOMUPOBAHUE CUHTAKCUIECKUX JTE€PEBHEB 3aTOYECHBI O]
paboTy B cpejie pa3pabOTKU: KOT/Ia MTPOUCXOIUT IMTeYaTh B peJaKkTope, ILIa-
TUH HE JIOXKUJIAETCs, MOKA TTOCTPOUTCS JIEPEBO, KOTOPOE OH OyJeT KJIOHU-
pOBaTh, 9YTOOBI OOHOBUTH TOJACBETKY. BMeCTO 3TOro OH KJIOHUDPYET Te dYa-
CTU JiepeBa, KOTOPble TOYHO HE U3MEHUJINCH, U CAMOCTOATEIbHO pa3doupaeT

OCTaJIbHDbIE.
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BpeMA UCTNOJTHEHUA, MC
Puc. 4: Pacnpenenenus BpeMEH UCTIOJTHEHUS OTIEPAITUIA.

5. DKCIIEePUMEHT

st Toro, 9To0BI O1eHUTh (M HEKTUBHOCTD MPOIEIAHHONR OITHMU3AIAN
CUHTAKCHUYIECKOTO aHaJIn3a, ObLT IIPOBEIEH SKCIEPUMEPHT: OBLIO 3aMepPEHO
BpeMs pa3dopa KPYITHOTO (raiijia OOBIYHBIM ITapCEPOM U BpeMsi pa3dbopa Toro

JKe caMoro daiija KJIOHUPYIOIINM ITapCePOM.

5.1. YciyioBusi 9KCIIEpUMEHTA

U3mepenus mpoBouuch Ha Marmie ¢ mporeccopom Intel(R) Core(TM)
i7-8750H CPU @2.20GHz. B kadecTBe BXOIHBIX JAHHBIX IJIS aJTOPUTMOB
CJIY2KUJI HADOp CreHepHUPOBAHHBIX (DAMIOB, KOTOPBIE COAEPIKAJIN BCE OCHOB-
HbIE 3JIEMEHThI CHHTaKCHCa a3bika 14. Ko, nponsBoasmmii nu3MepeHusi, Bbl-

JIOZKEH B PEIO3UTOPUIl IIJIaruHa.

5.2. Pe3yabTaTbl

PesynbraThl n3mepeHuii mpuBeJieHbl Ha puc. 4 u B Tabsmie 1.
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. Omnepanuss | E, mc | 0, Mc |
Paz6op 18.2 1.9
Kionuposanue | 9.5 1.1

Tabnuma 1: Crarucrudeckue JTaHHbIE BpeMEH pa3dopa u MCIOJHEeHus. F —
MaTeMaTUYeCcKoe OXKUJIaHue. 0 — CTaH/IaPTHOE OTKJIOHEHUE.

STI/I JdaHHbBbIE€ ITOKA3bIBalOT, 9YTO KJIOHHUPOBAHUE AJEPEBLEB IIPOU3BOJUTCA

IIOYTH B JIBa pa3a ObICTpee, YeM UX MOCTPOEHHUE.
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6. OrpannyeHnus

[Tonnepxkka sa3bika 14, mpemocTtaBiasgeMasg CO3JaHHBIM ILJIATMHOM, He
IIOJTHOCTBIO COOTBETCTBYeT omucaHuto Ha caiite Microsoft. B wactrOCTH,

IIPUCYTCTBYIOT CJIEAYIOIIE OrPAHUYEHUA:

® OTCYTCTBYET BO3MO2KHOCTL CO3daHUA COOCTBEHHBIX IIpomeccopoB au-
PEKTUB 1, KaK CJIeACTBHUE, BOSMO2KHOCTBb UCIIOJIb30BaHUA COOCTBEHHBIX

JIPEKTUB;

e [lnaruuer k Visual Studio moryT pacmmpsiTh CIUCOK IAWPEKTOPHUIA, B
KOTOPBIX KOMIIHJIATOP 14 WINeT MHKIIOALI. AHAJIOrHIHY0 (DYHKIHO-
HaJIbHOCTb BO3MOYXKHO peaJin30BaTh U B Itaruue K Rider, Ho ropas o

CJIO2KHEE.

22



7. 3akJjroudyeHue

B xose manHOiT paboThl OBLT CO3JIaH IJIATUH K cpejie pa3paborku Rider,

00aBIAIOMINI TOAAePKKY sa3bika T'4. /[y 3Toro ObLIO ClIeJaHO CJIedyto-

1ee:

CymectBytomuit mwiarnda k ReSharper ObuL1 ajanTtupoBaH K 3aIllyCcKy
B Rider. Mcxomuplii KO HOBOIO ILIarvHa OBLI BBIJIOXKEH HA CEPBUC

GitHub mo ajgpecy https://github.com/JetBrains/ForTea.

B miarus Oblia gobaBiieHa BO3MOXKHOCTD MUCIIOJIHATE (DaijIbl U OTJIa-

2KHBaTb UX HCIIOJTHEHHuE.

NuTtesnekTyanbHasd MOMAEPKKA PeJIaKTHPOBaHUSA (DaiijioB, IIpeso-

cTaBjsieMas IJIATMHOM, ObLIa pacCIInpeHa.

[Inarun ObLI MPOTECTUPOBAH HA THIUYHBIX HpUMepax (paiijaoB; 3TO

TeCTupOBaHUe OBLIIO ABTOMaTHU3HUPOBaHO.

brbria mosrydena obparHasi ¢cBA3b OT IoJib3oBaTeseit. Hanbosiee kpu-

THYHDbIC He,ZLO‘{éTbI ObLIN HUCIIPpaBJICHDI.
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