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HOBbIE CPE[ICTBA PA3PABOTKW MPOrPAMMHOIO OBECMNEYEHUA

C 6bICTPbIM POCTOM MOTPEGHOCTM B MHChOpMALMM M WHKDOPMALMOHHBIX CUCTEMAX MOSIBUNACH
Haf06HOCTb B 60/1€E BLICTPLIX M CIOXHBIX CNOCO6ax 06paboTKM AaHHbIX, NOTPEOGHOCTb aBTOMATU3NPO-
BaHWM [EATENbHOCTY MH(DOPMALMOHHOM CUCTEMbI U HEMOCPEACTBEHHO HEMPEPbIBHbIA MOHUTOPUHI OT-
YETHOCTM NPOJENAHHOI PaboThl Ans 6onee pesybTaTUBHOTO YNpaBneHNs NPeANpUATASMUA 1 KOMMaHK-
AMN.

CpeacTBa pa3paboTkv nporpaMmHoro obecneyveHus (IM0) - COBOKYMHOCTb NPOrpamMMHbIX CPEACTB,
KOTOpas MCMoNb3yeTes MporpaMM1cTami 15 CO0pKI NporpamMmMHoro obecnedyenus. Mpoctas cpefa paspa-
6O0TKM COAEPXUT PefakTop TeKCTa, KOMNUAATOPA W / WK MHTEpNpeTaTopa, CPeACTBa aBTomMaTu3aLm coop-
Kun oTnagunk. Ecnu Bce 3Tv napameTpbl YKOMMIEKTOBaHbI B OAMH MPOrpaMMHBIA KOMIIEKC, TOrA4a roBOPSIT
06 VHTErpupoBaHHoit cpefe paspabotkm (Integrated Development Environment - IDE). He nokugast npo-
rpaMMbl, Bbl MOXETE BbiMyCkaTb BECh LK/ NPOEKTUPOBaHIS, NPEACTABNEHHO B 3TOI Cpese.

OB6bIYHO A3bIK MPOrpaMMMPOBaHNA B cpede paspaboTku MO npeacTaBneHHbIA AN NPOM3BOACTBA
TONbKO OfMH. OfHaKO NpaBo BbIGOPA NPUMEMNEMOTO A3blka NPOrPaMMMUPOBaHNA A8 pa3paboTku, co3fa-
TE/I0 NPOrpamMMbl AAET MHTErpUpoOBaHHas cpeda paspaboTkn. JTo Takue cpefpl kak, Hanpumep, Intellid
IDEA, Qt Creator, Visual Studio, Komodo, Geany, Kylix, NetBeans, Eclipse.

IntelliJ IDEA - nHTerpnpoBaHHas cpeda pa3paboTki NporpaMMHOr0 06eCneYeHnst Ha MHOMX Si3bl-

apyroe. Kommepueckas Bepcust "Ultimate", koTopasi B OCHOBHOM NpefHasHaueHa f1 KOprnopaTUBHOIO
CeKTopa, LononHUTeNbHO noadepxusaeT SQL, ActionScript, Ruby, Python u PHP.

MpenmyLLecTsa: KpoccniaToOPMEHHOCTb; NMOCTPOEHNE CUHTAKCUYECKOrO AepeBa Ha NeTy; MOLL-
HbIl pefakTop Kofa.

HepocTtaTtku: MHOTO BECUT; G0/bLLOA NOPOr BXOXAEHNS.

QtCreator - kpoccnnatchopmeHHas cBobogHas IDE ans paspaboTtku Ha C, C++ 1 QML.B Hee Bxo-
OAT rpadpmyecknid MHTEpeiic oTNagumMKka v BU3yasbHble CPeACTBa PaspaboTku MHTepdelica, KOTopblid
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MOryT ucnonb3oBathea Kak ¢ QtWidgets, Tak 1 QML. Mogaepxusaemble komnunsTopsl: GCC, Clang,
MinGW, MSVC, Linux ICC, GCCE, RVCT, WINSCW.

lMpenmMyLiecTBa: NPaKTUYHOE MEX-MPOLECCHOe B3aMOAENCTBIE; MOBUILHOCTb Ha YPOBHE MCXOA-
Horo koga (Windows, Linux, Mac, QNX, Android, I0S, WInRT).

HepocTatku: He Manblii BEC NPUNOXEHWUIA; HU3KWIA NOPOT BXOXAEHMS; CPABHUTENbHAA CNIOXHOCTb
pacnpoCTpPaHEHUs NMPUIOKEHWIA.

MicrosoftVisualStudio -nonHoyHKUMOHaNbHAA MHTETPUPOBAHHAA cpefa paspabotkm (IDE) ang
Android, iOS, Windows, o6naka 1 /iHTepHeTa.3Tacpeaa pa3paboTki nepeBefieHa Ha HECKOMbKO A3bIKOB,
B TOM 4iC/e U Ha pycckuii a3blk. Visual Studio cnoco6CcTByeT paspaboTumky npy HanMcaHun Koga, BHE
3aBMCUMOCTM OT MCMONb3YEMOrO A3bika, 0T C#, VB 1 C++ o JavaScript n Python, o6ecneunsasi noMoLLb
B HacToALMA MOMEHT BpeMeHu. B VisualStudio y paspabotunka ecTb BO3MOXHOCTb BECTU paspaboTKy
Be6caiiToB, BEO-CNyx06, CO34aBaTb KOHCO/bHBIE MPUNOKEHMS, a TakkKe MPUIOXKEHUS C rpaduueckum
nHTepdheicom. Ewle VScogepxut pasHoro poga 4ononHeHuiA. OCO6eHHO NonynspHbIe A0MNOHEHNS - 3TO
ReSharper, koTopas ULeT OWWGKM B KOZE BO BPEMS €r0 HanMcaHus paspaboTyikoM, 40 KOMAMASALUK;
Visual Assist - 370 gononHeHne B 0Tanummn 0T ReSharper nogaepxwvsaet Takke 1 C++; AnkhSVN - uc-
nosb3yer B VisualStudio cuctemy KOHTPONS BEPCHIA, KOTOpasi HOCUT Ha3BaHue Subversion.

lMpenmyLiecTBa: NOHATHBINA MHTEPCeNC cpefpl pa3paboTKL; YA0BHOCTb, aBTOMATUYECKOE 0BHapY-
XEHVe OWMOOK B KoAe; BCTPOeHHbIii Web-cepeep; nogaepxka MHOXECTBA A3bIKOB MpW pa3paboTke;
HE0OXOAMMO MeHbLLEe Koda Ans paspaboTku.

HepocTatku: HENpoOCTO A8 HAYNHAIOLLMX NMPOTPaMMUCTOB; HEBO3MOXHOCTb OTMagunka (Microsoft
Visual Studio Debugger) oTcnexusarb B kofe pexuva agpa.

37a cpefa Hanbonee WCMOMb3YETCS B aHIIOroBOpsAWMX CTpaHax, Poccun, Kutae, FepmaHum,
®paHumm, Moptyranun, Atanum, AnoHum, McnaHum n Kopee.

Geany - 370 TEKCTOBbI PeAAKTOP C UCMO/b30BaHMEM Habopa MHCTPYMEHTOB GTK + C OCHOBHbIMU
(hYHKUMSIMU MHTETPUPOBaHHOIE cpefibl paspaboTkn. OH bbin paspaboTaH Ans obecneyeHns HeboMbLIOI 1
6bICTPOii IDE, KoTOpast MMEET TO/MbKO HECKO/IbKO 3aBMUCUMOCTEN OT Apyrix nakeTos. MoaaepxmsaeT C,
Java, PHP, HTML, Python, Perl, Pascal. Pa6otaet nog Linux, FreeBSD, NetBSD, OpenBSD, MacOSX,
AIXv5.3, SolarisExpressuWindows.Takxe nofiepxuBaeTcs TPUALATLIO ABYMS A3blkaMi (TaKKe U ¢ pyc-
CKUM fA3bIKOM). B komnnektaumum GeanyHeT kKOMIUNATOPa. EroBO3MOXHO YCTaHOBUTL TOMBKO Kak [OMo-
HeHne. Geany MMeeT LOBObHO MHOTO A3bIKOB NPOrpaMMUPOBaHNS, CPELAN KOTOPbIX B HA/IMYME UMEETCS
1 knaccuueckuit C. C++ un C#.

MpeumywecTBa: npoctas 1 yaobHas cpefia paspaboTku; MMEETCs N0ACBEUMBAHNE UCXOAHOTO KO-
[Ja; €CTb BO3MOXHOCTb NOAKNI0YATH AOMOMHEHNS.

HepocTaTtku: He UMeeT B CBOEM COCTaBe KOMMUMATOP; Cpefa pacnpocTpaHeHa Hanbonee yem B
TpUALATY CTpaHax.

Komodo unu ActiveStateKomodo - 60/1ee ymHbIit 1 GbICTPLIA KOA ¢ Begyuleil IDE ans cospe-
MeHHbIX Be6-13bIkoB, Bkouas Python, PHP, Perl, Go u Ruby. Bbina HanucanaHa JavaScript, XUL, Py-
thon. Bbl MoxeTe pegakTpoBarth cBoit HTML 1 yueHky 1 NpoTecT1poBaTh BCE 3T0, HE BbIXOAs U3 CPefp
IDE. MpeaBapuTenbHbIii NPOCMOTP 6yeT aBTOMaTUYECKN NepesarpyxaTbCs Npu KakAoM pefakTupoBa-
HWM (hailna - coxpaHeHue He TpebyeTcs. B gaHHOW cpede WHTEPGhenC TOMbKO Ha aHTIMIACKOM f3bIke.
Pa6oTaeT Ha TakuX e onepauyoHHbIx cuctemax, kak Geany:OsLinux, Windows n MacOs.

MoaaepxuBaeT AecATb A3bIKOB NPOrpaMMUPOBaHMS, CPeAn KoTopble npucyTcTByoT: PHP, Ruby,
HTML5.

Mpeumywectsa: gononHeHne CodeExplorer no3sonsieT npocMaTpuBaTb O0OGBLEKTHOE [EepeBo
ckpunTa uam 6ubanoTekw; cpesa SBNSETCA KPOCCNNAT(hOPMEHHOM; YA0BHbIA 0TNAuMK C BOSMOXHOCTbIO
yAa1eHHON 0TNaAKM; BO3MOXHOCTb HACTPOWUTbL MHTEpdhelic cpeasl "nog, cebs”.
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HepocTatku: BbiCOKas CTOMMOCTb; MOAJEPKMBAET Mas10 A3bIKOB MPOTPaMMUPOBAHNS; CUIBHO 3a-
TPYXaeT KOMMboTEp (& MMEHHO ONepaTUBHYI0 NaMSATh); ABNAETCA CNIOKHLIM A1 MOHUMAHWS.

PacnpocTtpaHeHa B OCHOBHOM B aHI/I0TOBOPSILLMX CTPaHax.

Kylix - nHTerpuposaHHas cpepa. ®yHkumonupyet Ha OS Linux. B3saumopgeiicteyet ¢ C, C++,
ObjectPascal. MpucyTcTByeT BO3MOXHOCTbL NUCATb NPUNOXKEHNS BEB-CTYXO.

MpenmyLiectBa: yao6HbIi IDE; AOKYMEHTUpOBAHHOCTb NMpOAYKTa; yAo6Has cpeda paspaboTk
rpacpmueckoro MHTepdeiica nonb3oBaTens; CpeacTsa paspaboTki NpUoXeHwii s Internet.

HepgocTartku: oTCyTCTBME TEXHOMOMMIA CO34aHNA pacnpefeneHHbIX 06bekToB (B NepBYH0 Ouepesb
CORBA); HebonbLLUOI HAbOp ApaiiBepoB 418 CepBepoB 6a3 AaHHbIX; HEBO3MOXHOCTb PaboTbl C 0Kab-
HbiMu B[,

Netbeans npepnaraet pasnuuHble naketsl - C/C++ u PHP , Java SE, Java EE .37a cpega IDE
TakKe npefnaraeT UHCTPYMEHTbI U pefakTopsl, KOTopble MOTYT 6biTb MCMOMb30BaHbl Ang HTML, PHP,
XML, JavaScript u MHoroe apyroe. Bol MoxeTe Haiiti nogaepxky HTML5 v gpyrux Be6-TeXHONorui.

Mpenmylectsa: abCoNTHO GecnnaTHOM; NPUCYTCTBYET CUCTEMA KOHTPOAS BEPCWIA; MOACBETKA
CMHTaKCUCA; BO3MOXHO MNEepenMEHOBbIBATL MEPEMEHHYIO/KNACC OfHUM K/INKOM; aBTOMATU3MpOBaHHOE
nepenMeHOBaHIe; ecTb BO3MOXHOCTL (hopmaTnpoBaHus koga no CodeStyle; cpega nocTosiHHO cosep-
LLIEHCTBYETCS; YNyyLIaeTCs.

HegocTarku: BO3MOXHbI B Cpefie pa3paboTki C KOAMPOBKOIA; [OTAA 3amyCK NpOrpaMMbl; HEKOTO-
pble niarHbl UMEKT CYLECTBEHHbIE OTPAHNYEHUS PYHKLMOHAIbHOCTH.

Eclipse - ewg ogHa uHTerpupoBaHHas cpefa paspabotks MO. Hambonbliee npermyLiecTso
Eclipse 3aknto4aeTcs B TOM, Y4TO B HEM PeasM30BaHO MHOXECTBO MNArkHOB, YTO fienaeT ero yHusep-
ca/lbHbIM 1 HacTpausaeMbiM. 3Ta niatthopma paboTaeT 415 Bac B POHOBOM pexume, KOMNUINPYS KOf
11 06HapYX1Bast OLLIMOKM, KaK MK X BO3HUKHOBEHUN.

MpenmyLlecTBa: 06HOBMSETCS; NOAAEPKKA MHOTUX S3bIKOB (B TOM YMC/IE W PYCCKOr0); CBOBGOA-
HbIA 1 OTKPBITBIN MCTOYHWK; MOXET UCMOMb30BATLCA A1 Pa3paboTKN NPUNOXEHMIA Ha [PYTUX A3bIKAX;
cpefia MMeeT MpOMBILL/IEHHBIN YPOBEHb; JIErKO HacTpamBaeTCs Kak nof byt nnatdopmy; HacTpan-
BaeTCA Nog Mtoboro nNonb30BaTesNsi; MHOro3agayHocTb; unbTpaums 1 otnagka Eclipse; n3BecTHbIi BO
MHOTUX CTpaHax;

HegocTarku: HoBUYKaM C Heil TAXeN0; NeperpyxaeT onepaTuBHyio NamATh; 400 NPOU3BOAUTLCS,
3anycKaercs.

Tabnuua 1
CpaBHUTeNbHbI aHaNU3 XapaKTepucTUK cpeacTB paspadoTku MO
fBnsetca | MopaepxuBaet
Mopnepx- | Kpoccnnat 6onee Lkana Bkniovaet
Cpepa Mopnepxusaet N

Ka paspa- | cnnar- NATU A3LIKOB | NONYNAPHOCTM ; B CBOM COCTaB
paspaboTku PpYcCKuii A3bIK

60TYMKOM | (hOpPMEH- | mporpammupo- otr1mo5 KOMnunsTop

HOM BaHuA

Visual
Studio + - + 5 + +
NetBeans + + + 4,4 +
Geany + + + 5 + -
Komodo + + + 4 +
Kylix - - - 2 +
Eclipse + + + 5 + +
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Tabnuya 2
IDE INnuensus Windows linux macOs [Opyrue nnatgopmbl
Eclipsee Epl Ja na na FreeBSD, Solaris, Openindiana, JYM
IntelliJ
IDEA Asl Ja fa it} FreeBSD, OpenBSD, Solaris, JVM
Kylix HeT na HeT
Qt
Creator Gpl Jit:} na it} macOS
Visual
Studio | MponpueTtapHas aa HeT HeT HeT
CDDL
GPL
NetBeans LGPL Ja fa fa jvm
Geany Gpl Ja na na FreeBSD, Solaris, Openindiana
Komodo Gpl Ja na na
Peistunr Top IDE.
30,00%
25,00%
20,00%
15,00%
10,00%
5,00%
0,00%

Eclipse  Visual Studidntellid IDEA NetBeans  Qt Creator Komodo IDE - Geany Faling
Puc. 1. Peitunr Top IDE coctaBneHHbIi ¢ y4eToM KonuyecTBa NoUCKOBLIX 3anpocoB B Google

113 pacCMOTPEHHbIX CPEL, XOTb KaX4as U3 HIX 1 UIMEET CBOM NPEUMYLLECTBA U HEAOCTATKM, MOXHO
BblAeNnTL ABe Hambonee pacnpocTpaHerHbix Eclipse u Visual Studio. Kak BuaHo B peiitutre Top IDE,
cpefa paspaboTkn Eclipse, koTopas LUMPOKO NPUMEHSETCA NPOrpaMMICTaMKU CNELMaN3NPYIOLLMXCS No
TakoMy 3bIKy NPOrPaMMMPOBaHmus Kak Java, B ceHTsiope 2017 cTana camoii nonynspHoii CMCTEMON, Npw
3TOM C/iBUHYB € nepBoro mecta Visual Studio. Tak xe nmeeTcs cpefa ¢ camMbIMi HU3KUMU NapameTpami
1 peiiTuHrom - 3o Kylix [1-9].

B uTore, Tak kak npakTMYeCKN BCE NPEeA/IOKEHHbIE CPEefbl MOTYT OpraH130BbIBaTb BECH LMK/ pas-
paboTK/ NPOrpaMMHOr0 06eCneYeHIs], MOXHO CAenaTb BbIBOA, YTO Pa3paboTunk cam BbibMpaeT Heobxo-
OVMYI0 eMy cpefly pa3paboTki B 3aBUCMMOCTM OT TPEOGYEMbIX NapaMeTPOB W A3blka MPOrpaMMUPOBaHNS.
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OMPEAENEHWE CPOKA BANbHEWULLEN 3KCNNYATALUU PESEPBYAPA
[0 BO3MOXXHOIO NEPEXOAA ErO 3NEMEHTOB B NPEAENbHOE COCTOAHUE

VicxonHble faHHble:

Pe3sepayap PBC-5000 BTOpOro knacca onacHOCTW UMeeT CrefytoLuye napameTpbl: AnamMeTp pesepaya-
pa 22790mm, matepuan 09I'2C, sbicota Hanvea 11,3m, n3bbiTouHoe AaBneHue 2,0ka, yaenbHbINA BEC NPOayK-
Ta xpaHeHs 0,89T/M3, cpefHsis TOMLMHA NMCTOB NEPBOFO MOSICA CTEHKI T =6,6MM, HOMUHANLHAs TOMLLMHA
to=7,0Mm, cpenHee KBagpaTUM4ECKoe OTKIOHEHWE TOMLLMHBI CTeHKW 0=0,12MM, CPoK 3KcnnyaTauum pesepsya-
pa-34 roga. HomuHanbHas TonwmHa aHuwa t=6,0MM, cpeaHss TonwyHa AHuwa 4,2vMMm, cpeaHee ksagpati-
Yeckoe OTKIMOHeHWE TonLWyHbI AHuwa 0,15MM, MUHAMAnNbHas TomWmMHa AHULLE 3,0MM.

lMpenenbHoe cocTosiHue 1:

MwH1MarnbHO fonyckaemas TOMLLMHA JHULA

tmin=0,5t0=0,5*6=3,0mMm.
lMpenenbHo gomnyckaemas rmybuHa koppoaun
hnpen =to-tmn=6,0-3,0=3Mm
CpepnHss rnybuHa kopposun

h =to- T =60-42=18mm
KoachchmumeHT Bapuawmm riy6uHbl Kopposum

_2 015 40833
h 18
OTHoLeHWe cpeaHeit rnyBuHbI KOPPO3NK K NpeaenbHON
= h _18_ 0,6
Popen 3
OcTaTouHbIi pecypc
Toer = 0,6826*34*(% —1] =15 neT
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