Copnep>xaHue:

BBEOEHWE

B HacTosAwee BpeMsa nobas coBpeMeHHas MOHUTOPUHIOBas cucTeMa BKJto4YaeT B cebs
npuknagHoe nporpaMmmHoe obecnedenune (MO) ona susyanmsaymm gaHHbIX. Kak
npaBwo, 3anyck 3Toro MO npeanosiaraeT HaIM4Ne peKoMeHayemMon onepaumoHHON
cuctemsl (OC), B bonbwmHcTBe cBomx cny4aeB OC komnaHum Microsoft. OgHako cenyac
HabngaeTca TeHAEHUMSA NCMOJIb30BaHNA KpoccnaaThoOpMeHHbIX CPeacTB ass
pa3paboTku MO. B pesynbTaTe 3TOro NOSABASETCH BO3MOXHOCTb 3arnycka roToBOro
MPOrpaMMHOro NpoaykTa Ha pa3Hbix OC, BkatoYaa n mobunbHble OC. Kpome Toro, B
CBA3U ¢ BypHbIM pacnpocTpaHeHnem NHTepHeTa NonysspHbIM HanpassieHneM
pa3paboTku MO cTana paspaboTka Beb-npunnoxeHnm nnn seb-cepencos.

AKTYaNIbHOCTb TeMbl UccsiefoBaHuns: Beb-npunoxxeHne asnseTca NonesHbIM
OOMNOJ/IHEHMEM K KIMEHTCKOW NpMKAagHon nporpamMmme (npunoxxeHuo). Obbi4HO BEb-
npuaoXeHne faeT BO3MOXHOCTb yAaJIeHHOro UCMNoJIb30BaHUA MOHUTOPUHIOBON
CUCTEeMbl. 9TO O3Ha4YaeT, 4TO NoJIb30BaTE/lb HE MPUBA3aH K MECTY PacnoloXKeHUs
annapaTHOM YaCTW MOHUTOPWUHIOBOW CUCTEMbI U MOXXET UCMNOJIb30BaTb ee n3 nbon
TOYKM MUpa, roe eCTb peKoMeHayeMoe NHTepHEeT- coeAnHeHne. Ba)KHO 3aMeTuUTb, 4TO
pa3paboTka BeO-NPUNOKEHUN B 3HAYNTENBLHON CTENEHN OT/INYAETCA OT pa3paboTku
KJINEHTCKNX NPUJIOXKEHUI, N 3TO, B CBOKO O4epenb, Co3faeT HeKkoTopble npobsembl. B
4aCTHOCTU, 3TO Npobnema co3faHNA YHUBEPCAJIbHOIO rpadmnyeckoro nHTepdenca
nonb3osatens (GUI). YTobbl KNneHTCKoOe npunoxeHue n seb-npunoxxeHme 6bian
peasin3oBaHbl B €4UHOM rpaduyeckomM cTuie, HeobxoANMO NMPUIOXKNTb JOCTAaTOYHO
yCUNnn Kak pa3paboTymnky nHTtepgenca KIMEHTCKOro NpuioXXeHuns, Tak n paspaboTymky
nHTepdenca seb-npnnoxxeHns. B KOHEYHOM cHeTe BeSIMYMHA YCUIINN O4HOM0 UK
apyroro paspaboTtymka 6yneT 3aBUCETb OT TOro, UHTEPMENC KakKoro NpuaoxxeHusa dynetr
3agaBaTb 06WNIA CTUIb.

Llenbto paboThl ABNAETCA N3y4YeHEe BapMaHTOB NMOCTPOEHUSA NHTepdenca nporpamMm:
0CO0BEHHOCTU U IBOJIIOLLUA.

MpeomeToM paboThbl ABAAIOTCA UHPOPMALMOHHbIE TEXHOMOM NN,

OB6beKTOM MPMHLUUMNbLI MOCTPOEHNE NHTEP(ENCOB.



3apa4duv paboTbl:

OnucaTb OCHOBHbIE XapPaKTEPUCTUKKN U MPUHLNNBLI NHTEPdENCa;

N3y4nTb 3BONOLINKIO MHTEPDENCA;

Moka3aTb NPaKTUKY NPUMEHEHUS NHTEPdENCOoB.

MeTonaMn nccnenoBaHus aBnseTcsa obLeHayYHbIN AnaneKTUYeCKUn MeTo No3HaHnA n
BblTEKAKOLWME U3 HEr0 YaCTHO-Hay4YHble MeTO4bl: UCTOPNYECKNI, COLMONOrNYECKNN,
JNIOFNYEeCKNN, CACTEMHO-CTPYKTYPHBbIN.

rMABA 1. TEOPETUYECKME ACNETKTbI MOCTPOEHUA
MHTEP®ENCA

1.1.0CHOBHbIE XapaKTepPUCTUKU U NPUHLMUNDI
nHTepdenca

NHTepdenc - COBOKYMHOCTb CPEACTB, MPWY NOMOLLM KOTOPbIX NOJib30BaTe b 06LLaeTcs C
PA3/INYHBIMN YCTPONCTBAMM.

Jlyqwimn nonb3oBaTeNbCKUN MHTEPdENC — 3TO TakKon NHTepdenc, KOTopomy
MoJib30BaTeslb HE OOJIKEH yAesNATb MHOI0 BHMMaHUS, MOYTUN HE 3amMeYdaTb ero.

Ecnn rOBOPUTb O CaMbIX obLinx NnMpMHUMMNMaX NMPoOeKTNpPOBaHNA NMOJiIb30BaTEJIbCKUX
VIHTepCbeVICOB, TO MO>XHO Ha3BaTb TPW OCHOBHbIX MOJIOXKEHUA:

MporpamMmma Oo0J1>KHa NMOMOraTb BbIMOJIHUTL 3a4a4y, @ He CTaHOBUTLCH 3TOW 3a4aven.

MepBbin NPUHLNM — 3TO Y>Ke YNOMMHAaBLUAACA Bbille NPO3pavyHOCTb MHTepdenca.
NHTepdenc nonxkeH 6bITb NEerkuMm A8 0CBOEHUSA U He co34aBaTb Nepep rnosib3oBaTesieM
nperpany, KOToOpyt OH goJixkeH byneT npeononeTb, 4Tobbl NPUCTYNnNTL K paboTe. [2]

Mpn paboTe c NporpaMMon Nosb3oBaTe b HE A0JIXKEH OLlyLWaTbh ceba aypakom.

BTopo NnpnHLUMN YaCTo HapyLlaloT Te aBTOPbl NPOrpamMMm, KOTopble CAMLLKOM
He[00LEHNBAIOT YMCTBEHHbIE CNOCOBHOCTN Nosib3oBaTesien. B rnasax Takmx
pa3paboTyYMKOB NOJIb30BATENN BUASATCSA TOJMNOW 3Takmx 6ecToNnkoBbiXx 601BaHOB, B



nydwem cny4yae — 6ecnomMoLLHbIX U HepaAuBbIX CO34aHNIN, He CNoCOobHLIX pa3obpaTbCs B
CaMbIX 3JIEMEHTAPHbIX CUTYaumax. 3To 06yCNoBAEHO pa3HbIMU MPUYUHAMN.

MporpamMmma AoJi>KHa paboTaTb Tak, 4ToObl NO/Ib30BaTE/b HE CYMTAJT KOMMbIOTEP
NypaKomM.

HecMoTps Ha cTpeMuTeNibHOE pa3BUTUE MHPOPMALIMOHHBIX TEXHONOI MR, MHOIrMe
KOMMbIOTEPHbIE MPOrpaMMbl BCe elle UMET NPUMUTUBHbBIN UCKYCCTBEHHbIN UHTENEKT.
OHU NpepbiBatoT paboTy Nonb3oBaTeNs raynbiMyU BONPOCaMN N BbIBOOAT Ha dKpaH
6eccMbicieHHble Co0bLLEeHNS, NOBepras ero B HeJoyMeHne B CaMbIX MPOCTbIX CUTYaLUAX
[4]

Monb30BaTeNbCKUIA MHTEPhENC sSBNSeTCS CcBoOeobpa3HbIM KOMMYHUKALMOHHbLIM
KaHaJIoM, Mo KOTOPOMY OCYLLLEeCTBASAETCS B3aUMOAeNCTBNE NOJIb30BaTENS U
KoMMbloTepa.

Jlyqwimn nonb3oBaTeIbCKUN MHTEPdENC — 3TO TakKon NHTepdenc, KOTopomy
nosib3oBaTeslb He OO0JIXKEH yAesiATb MHOIr0 BHUMaHUS, NO4YTU He 3aMedaTb ero.
NMonb3oBaTesib NPOCTO paboTaeT, BMECTO TOro, 4Tobbl pasMbIlLNATb, KaKylo KHOMKY
HaaTb UM rAe WeNKHYTb MbllWb. TaKON MHTepdENC Ha3biBalOT NPO3pavyHbiM —
nosib3oBaTeslb Kak Obl CMOTPUT CKBO3b HEro Ha cBoto paboTy.

YT106bI CO30aTb 3PPEKTUBHBIN NHTEPGENC, KOTopbIN Aenan bbl paboTy C NnporpamMmmon
NPUATHON, HY>XHO NMOHUMAaTb, Kakne 3a4a4m byayT pewaTb Nosib30BaTeN M C MOMOLLbIO
[AHHOW NporpaMmbl N Kakme TpeboBaHMsA K MHTepdency MoryT BOSHUKHYTb Y
nosib3oBaTesien. 3TO cAeslaTb ropasfo Jierye, ecsv Bbl UCMONb3yeTe CBOIO MPorpaMmmy
AN COBCTBEHHbIX HY>XX, Bellb B J@HHOM CJly4ae Bbl iBJIfeTeCb He TOJIbKO
pa3paboT4YMKOM, HO U Mosib30BaTENIeEM NPOrpamMMbl, CMOTPUTE Ha Hee raasamu ee
ayauntopuu. [15]

OrpoMHY0 POJib UFPAET UHTYMLNA — ecnin pa3paboTymK cam TeprneTb HE MOXKET
HekpacuBble N HeynobHble MHTepdENChl, TO NPU Co3aaHnUM cobCTBEHHOM NMPOrpamMmMbl OH
6yneT 4yBCTBOBATb, FAE U KaKOW MMEHHO 3/1IEMEHT HY>XHO ybpaTb nnu nobaBuTsb.
HeobxoaMMo MeTb Xy40XXeCTBEHHbIA BKYC, YTOObI MOHMMATb, 4TO MMEHHO NMPUaacT
NHTepdency KpacoTy U NPUBIEKATENbHOCTb.

3anagHble nccnegosatenn B obnactu HCI cchopMynmpoBanm OCHOBHbIE MPUHLMMbI
NPOEKTUPOBAHUA MOJIb30BATEIbCKUX MHTEP(PENCOB KOMMbIOTEPHbIX NporpamMmm. Kak n B
nobon opyron Hayke, CylecTByeT LOBOJIbHO MHOIMO pa3/inyHbIX METOAMK U
KNnaccuukauuim, Kotopble MOXXHO HanTK B KHUrax rno HCI, BbinyLweHHbIX 3a pybexxom, a



TakK)Xe Ha NHocTpaHHbiX Web-canTax.

Ecnm roBopuTb 0 CaMbIX obwnx npuHUUNnax nNpPpoeKTnpoBaHUA NMoJib30BaTEJIbCKNX
I/IHTepq)eIZCOB, TO MO>XHO Ha3BaTb TP OCHOBHbIX MOJIOXKEHWNA:

1. MporpamMmma o/»KHa NOMOraTb BbIMOJIHUTL 3a4avy, @ He CTAHOBUTbLCA 3TOW 3a4ayven.
2. MNpwn paboTe c nporpaMMon NoOJsib30BaTE b HE A0J/DKEH oWwyLaTb ceba aypakoMm.

3. MporpamMma gosmkHa paboTaTb Tak, 4TOOblI MONbL30BaTEb HE CHUTAT KOMMbLIOTEP
AYypaKoM.

[10BOJIbHO 3MOLIMOHANbHbIE (POPMYJIMPOBKU, HO, TEM HE MEHee, NMopa3nTesIbHO BEPHbIE.
[16]

Bo-nepBbiX, TPAAWLUMNOHHBLIM C/lerka BbICOKOMEPHbLIM OTHOLLEHMEM MPOorpaMMnCTOB K
MPOCTbIM NOJIb30BaTENAM. DTO eLle MOXXHO 6bIS1I0 MOHATb B BOCbMUAECATLIX U HaYane
OEBAHOCTbIX rogoB XX Beka, Korga obbl4Hble MepcoHasibHble KOMMbIOTEPbLI HE UMESN
OOCTYMHbIX LUWMPOKOW ayanTOPUM NPOrpaMMHbIX U annapaTHbIX CPeacTB 415 NOCTPOEeHUS
npuBsieKaTesIbHbIX Frpaduveckmnx nHTepdencos n paboTbl ¢ HUMKN. Camon
pacrnpoCcTpaHeHHON onepaunoHHONM cucTemMon B To Bpems bbina MS DOS, ocHOBaHHas Ha
NHTepgence KOMaHAHON CTPOKKU. Mo3ToMy 3hheKTUBHO paboTaTb C NepcoHaNbHbIM
KOMMNbIOTEPOM MOMAM JIIOAN TOJIbKO C OOBOJIbHO CEPLE3HON MOArOTOBKON. Kpome Toro,
MapkK «nepcoHasnoKk» bbl1 OTHOCUTENbHO HeBenuk gaxke B CLUA, He roeBops y>xe o6
OCTaJlbHbIX CTPaHax, 1, Kak cnencTeme, YMCs10 NONb30BaTeNlen KOMMNbLIOTEPOB 6bIS10
HebonbLnM. [3]

CerogHs e Takon npeHebpexxmnTenbHbIN B384 Ha NOMb30BaTesNA SBHO HEYMeCTEH.
PaboTa ¢ nepcoHasnbHbIM KOMMNbLIOTEPOM NpeanosiaraeT OTHOCUTEsIbHO He 60NbLLYI0
HavaJibHYI0 MOAFOTOBKY MNOJIb30BaTENA: MHTEPdENCbl KOMMNbLIOTEPHbLIX NPOrpamMM, B
rnepByto o4depenb onepaynoHHon cuctembol Windows, SBASOLWENCS 3aKOHogaTeNleM Mo[, B
WHOYCTPUMN MAcCOBOro NMporpaMMHoOro obecnevyeHns, CTaHOBATCH BCE NpoLLe n
DOCTynHee ansa rnoHMMaHua ngen. la n 4NCnNo KOMMNbIOTEPOB B MUpPe CErogHS B
HeCcKoNbKo pa3 6onblle, 4eM gecaTb NeT Ha3aa.

BTopas npuynHa canwkoM 60nbLION HeA0BEPYNUBOCTY NPOrPaMMNCTOB K MO3HAHUAM U
KBafndguKaumm nonb3oBaTenemn - YpesMepHoe yBie4eHne NnocTpoeHnemM Tak
Ha3blBaeMOW «3alNTbl OT Aypaka». [1eso B TOM, YTO KJaccuyeckme y4ebHble KypcCbl Mo
NpPOrpaMMmMpPOBaHNIO y4aT, YTO BONLLINHCTBO OWNBOK B paboTe NporpamMMbl Bbi3biBalOTCSA
He gedeKTaMn NCXOAQHOro Koda Uan NPOorpaMMHOIo OKPY>XeHUs, a AeNCTBUAMN



nosib3oBaTeNs — HanpuMmep, BBOAOM AaHHbIX HEMpPaBWU/bHOro hopmaTa (gonycTum,
TeKCTa BMeCTO uundp). NMNosaToMy nporpaMMmncCT Npu paspaboTKe NpUIoKEHN OOSIKEH
HanncaTb (PYHKLNN NO NMPOBEpPKe pe3ysibTaToOB Kak MO>XXHO 6oNbLuero 4yncna AencTeumn
nosb3oBaTeNsa U NPeayCcMoTPEeTb MaKCMMalbHOE KOIMYECTBO BAapUaHTOB pa3BuUTuUSA
COBbLITMN. DTO COBEPLUEHHO NPaBWJIbHbLIA NOAX04, HO MHOIME MPOrpPaMMNCTbl HAaCTOIbKO
YCNOXHSAKT «3allnUTy OT AypaKa», AefaloT ee Takon rpoMo3akon, 4To paboTa
noJsib30BaTeNs C NPOrpaMMon Ha4ynHaeT HarNnoMUHaTb M3BECTHOE «Lar BNpaso, war
BJIEBO CYMTaeTcsa noberom». MponcxoanT AOBOJIbHO 06bl4HAsA BELlb: TO, H4TO
3ayMbIBaNlOCb KaK pelleHmne npobnembl, CaMo Ha4YMHaeT co3adaBaTb Npobnemsl. [7]

N, HakKoHeW, TpeTbs NpMYnHa BO MHOroM obycsioBsieHa nNoBegeHNneM caMmnx
nonb3oBaTenen. YacTo Npu BO3HNKHOBEHNM Maslenlnx 3aTpyaHeHnn npu paboTe ¢
MPOrpamMmMon NoJsib30BaTeNb TYT Xe obpallaeTcs B C/yX0y TEXHMYECKON NOAAEPXKKN, He
YOOCY>XUBLUNCb fa)Xe B3r/IAHYTb Ha CNPaBOYHYO CUCTEMY MPOAYKTA, MOCMOTPETb
cekuunto «OTBeTbl Ha YacTble Bonpockl» Ha Web-canTe nporpamMmmsl nnm ga><e npocTo
YyTb-4yTb NogyMaTb! OTHaCTM TYT BUHa CaMUX aBTOPOB NMporpamMm. Kak rosopaTt
ONbITHbIE pPa3paboTyYMKM NOSIb30BATENLCKUX NHTEPdencoB: «ECcnn y>xe Ha 3Tane
3HaKOMCTBa C NMPOrpamMMoin rnoJsib3oBaTeNb BblHY)XAEH obpalaTbCsa K CNPaBOYHOWN
CucTeme, Hag MHTEPEENCOM HY)XXHO cepbe3HOo paboTaTb». [MoaToMy, 4TOObLI COBNOCTN
BTOPOM M3 0OLLMX NPUHLMMOB NOCTPOEHUSA NHTEPKhENCoB 1 He AaBaTb MOJIb30BATESIO
noBofa NoYyBCTBOBaTb, ByATO €ro NpuHMMAaloT 3a NAMOTA, HE HY)KHO AaBaTb
pa3pabaTbiBaeMon nporpaMmme CJNLWKOM 6osbliMe NOSTHOMOYNSA U MPaBo yKa3biBaTb
nosib30BaTesto, YTO UMEHHO eMy fesnlaTb. HekoTopblie NPOrpaMMUCTbl HE 3HAKOT UK He
»KenakT 0CO3HaBaTb 3TOM0 M 3arOHAIOT NoJib30BaTelen CBOUX MPOrpaMMHbIX NMPOOYKTOB
B T€CHbl€ PaMKW, HaBsA3bIBasA onpeneneHHbIin CTuib paboTbl. [12]

OAVH U3 NPUMEPOB TAaKOro HernpaBuUIbHOr0 OTHOLLEHNSA K NOJIb30BaTeO ABNSETCA OTKa3
NporpamMmbl BbIMOJIHNTL BMOJIHE €CTeCTBEHHYIO C TOYKU 3peHUs NoJib30BaTeNs
MPOrpaMMHbIX MPOAYKTOB TakKoro pofa onepauuio 1 BbIBOL OMaIONOBOro OKHa,
TpebyoLwero BbIMOJIHNTL KaKylo-TO APYrylo NocsefoBaTesIbHOCTb AeNCTBUN. DTUM
«MPOCNAaBUICA», HaNpuMep, N3BECTHbIN TEKCTOBbLIN pefakTop «b/IoOKHOT» U3 cocTaBa
Windows 95. Ecqin nonb3oBaTesib OTKPbIBaA 3Ty NporpamMmy 1 pellan nepen Hadyasom
Habopa TekCcTa AaTb co3gaBaeMoMy «bJIOKHOTOM» No ymondaHuto anny «Untitled»
Kakoe-Hubyab nms, BbibpaB U3 MeHo KoMaHAay CoXpaHUTb Kak, pedakTop OTKa3blBasCH
caenaTb 3TO, NoKa3biBas coobuieHme: «Bbl He BBEN KaKon-1nbo TeKcT, 4Tobbl ero
MO>XHO Obl/10 cOXpaHUTb. HabepuTe Kakon-HMbyab TEKCT, a 3aTeM MonbITanTecChb
[coOxpaHUTb ero] cHoBa». 3TUM co3pgaTtenn «bNoKHOTa» He TONIbKO OTBEpPr/n CTUb
paboTbl 04EHb MHOIMMX NoJsib30BaTeNnen (nepen Hav4asnom Habopa TekCTa faTb UMA



danna), Ho cbnnm C TONKy U Tex, KTO Bbi1 3HAaKOM C «BIOKHOTOM» MO NpeabiayLWwmnm
BepcuaMm Windows. Hanpumep, B wecTHaauaTupaspagHonm Windows 3.1 «bNOKHOT»
MO3BOJISIN1 COXPaHATb NycTble pansibl 6e30 BCAKMX Nnpobnem. OnbITHbIE NOMbL30BATENN,
3HaKOMble C MpUHUMNnamMmm paboTbl onepaunoHHON CUCTEMBI, TOXKE BblIN B HEAOYMEHUN:
€CJIN N3 KOHTEKCTHOro MeHto NMpoeogHnka Windows B MmeHto Co3aaTb BbibpaTb MYHKT
TeKCTOBbIN AOKYMEHT, TO MOosy4YuBlwWIMnCa ann gnmHon 0 6anT oTKpbiBaeTCA
«BnokHOTOM» B6e3 Kaknx-nmbo 3aTpyaHeHUN. K cHacTbio, B MOCAeayWmnx BEpCuax
Windows «bnokHoT» cTan 6onee apy>xecTBeHeH K nosib3oBaTento. [10]

Adpyron npumMmep HefOOLLEHKM BO3SMOXXHOCTEWN NMoJib30BaTeN I — BbIBOA MHPOPMALMOHHbIX
coobLeHun B cMTyauunsx, Korga 3toro He TpebyeTtcsa. MHorne aBTopbl HagensalT CBOU
nporpamMmbl U3NINLLIHEN «BONTANBOCTbLIO» N3 Blarmx HaMmepeHun — Hanpumep, 414 Toro,
4TOObI 06s1erYnTb OCBOEHME NPOAYKTA NN MHPOPMUPOBATL NOJIb30BaTeEsIEN O NOJIE3HbIX
dyHKUMAX nporpamMmbl. OQHAKO BMNoOJIHE MOXKET OKa3aTbCA Tak, YTO NOJIb30BaTesb YKe
[OCTaTO4YHO YBEPEHHO YyBCTBYeT cebsa npu paboTe C NMporpaMMon U He Hy)X[aeTCs B
NoACKa3Kax, BbICKaKMBAOLLUX KaXKAY MUHYTY, @ HEKOTOpPbIE NoJsie3Hble, C TOYKU 3peHuns
aBToOpa NPOrpaMMHOro NPoAyKTa, PYHKLMN 019 KOHKPETHOr O rnoJjib30BaTe NI TaKOBbIMU
He aBnaTcA, NoaTomMy cpean pa3paboTyMKoB NporpamMmMHoro obecnevyeHns XopoLnm
TOHOM CHUTaeTCsa NnpefocTaBieHMe MNoJib30BaTES IO BO3SMOXKHOCTU OTK/IOYUTb BbIBOA,
WH(OPMALIMOHHBIX COOBLWEHNIN. DTO NO3BOJISET COXPaHUTb JIEFKOCTb OCBOEHUSA NMPOOYKTa
AN Ha4YMHaWMX nosib3oBaTenen 1 0JHOBPEMEHHO C 3TUM JobuTbCs, 4TObbI
NH(OPMaLMOHHbIe COObLLEeHNS He BbI3biBaJIM Y OMNbITHbLIX MOJb30BaTesIen pasapakeHuns.
[11]

N, HakoHew, TpeTun npnHumn — «Mporpamma gosmkHa paboTaTb Tak, 4TobbI
Mnosib3oBaTeslb HE CHUTAsl KOMMNbOTEP OYPaKOM».»

HecMmoTps Ha cTpeMunTenbHoe pa3Butmne MHQPOPMaLUMOHHbLIX TEXHONOIM NN, MHOTne
KOMMbIOTEPHbIE NPOrpaMMbl BCE elle NMET MPUMUTUBHBLIA UCKYCCTBEHHbIN NHTENNEKT.
OHu npepsbiBatoT paboTy Nonb3oBaTeNS rAynbiMX BOMPOCaMN U BbIBOOAT Ha 3KpaH
beccmMmbicieHHble coobuleHns, NoBepras ero B He4oyMeHMe B CaMblX MPOCTbIX CUTYaUUsX.
B pe3ynbTaTe MHOrmne noaun, pabotatowme ¢ KoMmnbloTEPaMU, pasgpa>KeHHo
BOCKNMLAOT: «Kak MHe Hafoesia 3Ta Tynasa MawunHa!»

1.2.9BOon0UuMNA NHTEepcenca

Heckonbko gecaTnneTun Hasag KoMnaHus Apple M BO CHE HE NMoMbiLLNAIa O TEX
boraThbix PYHKUMOHAJIbHbIX BO3MOXXHOCTAX, KOTOPbIe Ternepb CYUTAKTCA
HeoTbeMNIeMbIMN 0COBEHHOCTAMMN ee MalnH. B Te BpeMeHa noJib3oBaTeJin He MOIJin



OOHOBPEMEHHO 3anyckaTb ABe nnn 6onee NnporpamMmmsl, BKAKOYaa CUCTEMHOE
npunoxeHue Finder.

Haxxe yBennyeHne obbema onepaTMBHOM NaMATN HE Aas10 TECHOW MHTerpaunn
MPUIOXKEHNN APYr C ApYyroMm u ¢ Finder. EAMHCTBEHHbLIM NHCTPYMEHTOM yrnpasneHumns OC
Obina nporpamma Switcher. OHa No3BoMIS/Ia NEPEKAYaTLCA MexXay NpUKIagHbIMN
nporpaMmMamm, NPNYEM OKHO TEKYLLEro NMPUI0XKEHNSA «COCKaJib3bliBaslo» B JIEBYIO
CTOPOHY 3KpaHa, B TO BPEMA KaK OKHO APYron NporpamMmbl «BbIMoa3as0» crpaBa. Takum
obpa3om nosib3oBaTeNb NoJyYan AOCTYN K J06OMY 13 3anyWeHHbIX NPUI0XXKEHNUN,
O0[HaKO Ha 3KpaHe No-rnpexxHemy Morso oTobpa>kaTbCA TOJIbKO €4UHCTBEHHOE OKHO. [5]
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Puc. 1. Npadmnyeckmnnm nHTepdenc nosb3oBaTens Knaccnyeckom» Mac OS co
CTaHAAPTHbLIMU CUCTEMHbLIMU 3Ha4YKaMn Ha Paboyem cTone

PaoukanbHO n3MeHunacb 3Ta cuTyaums B 1985 r., korga Asoe CTyneHToB U3 bepkin
MPOAEMOHCTPUPOBaIN B FrOJIOBHOM ohuce koMmnaHum Apple MO MacWrite. B camom
TEKCTOBOM pefakTope MacWrite He 66110 HU4ero npuMmeyaTenbHoro. OgHaKo Korga oHu
YMEHbLUWAN OKHO MPOorpamMmbl, 3anoJIHABLLEE BeCb 3KpaH, Mo HUM HEOXUOAHHO
obHapyXnnocb OKHO npunoxxeHusa Finder, 3anyuweHHOro B OHOBOM pexxmnume. 3To
cobbiTne 03HAaMEHOBAJI0 POXKOEHNE HOBON, MHOro3aga4yHon Mac OS. [14]

K 4emy Mbl npuwnun. lNocse 3Toro cTpeMuTeNbHOro peiBka Brepen Mac OS nocTteneHHO
obpeTania CBOM XapaKTepHble 0COBEHHOCTN: OT MeHIo (nepapxmyeckoro nnbo
BCMJ/IbIBalOLLLEr0) U BKIALOK A0 nepeTtackmBaHus — Hanbosiee NnpocToro n apHeKTUBHOINro
MeToda B3aMMOOEeNCTBUSA YesloBeKa N KoMnbloTepa. W cendac Apple onepexaeTt



Microsoft B Taknx Ba>kKHbIX 06/1aCTAX, KakK yaaneHne NpuaoXXeHnn n yrnpaBiaeHmne
naMmaTblo.
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Puc. 2.Npauyeckmnin nutepgenc nonbilosaTtensa Mac OS X ¢ Dock v HOBbIM (hain10BbIM
bpay3epomM noucTuHe npespawaeT Macintosh B Macintosh

Mac OS X obellaeT ganeko ynTm OT KOHKYPEHTOB 1 B Apyron chepe. 3Ta Bepcmsa OC
OOJKHA CTaTb HagexxHee npeabiaywmx. KoHe4yHo, Apple n paHblue npeagsarana
WHCTPYMEHTbI, C MOMOLLbIO KOTOPbIX YAaBaJloCb aBapUNHO BbIFrPY3UTb «3aBuclume»
NPUAOXKEHMA (Hanpumep, NyTEM Ha)KaTuUsA COOTBETCTBYHOLWNX PYHKLNOHAIbHbIX
knasuw). OQHaKo Mo-HaCTOSAWEMY AENCTBEHHOE «le4eHne» — 3TO YCTPaHeHune
NMpUYnHbI, Bbi3biBatowen cbon, a He 6opbba C ero nocneacTemMAMmM, 4To K BbINIO
peann3osaHo B Mac OS X. Ho 6oraTble (hyHKLMOHaIbHbIE BO3MOXHOCTN — 3TO NaJika o
OBYX KOHLAX, TYT N BO3HMKAET 3aKOHOMEPHbIVN BOMPOC: OCTAHYTCS JIN KOMMbIOTEPSLI
Macintosh nog ynpasneHnem Hosot OC camumm coboin, COXpaHMB CBOUN NPEXXHNE
nocTtonHcTBa? [8]

NMonb3oBaTenn Macintosh Bcerga BosibHbl ObIIM MepeMellaTb U COXPAHATb NPUIOXKEHUS
N LOKYMEHTblI B CBOEM «BUPTYyasibHOM» paboyeM NpoCTpaHCTBE Kak UM
3abnaropaccyoutca. pyrue cuctembl, oT Windows go Unix, 06a3biBatloT 3aNoOMUHaTb
MeCTOmMosI0XKeHNEe 06 beKTa B MEPapPXMYECKON CTPYKTYype narnok n annos.
TeopeTnyeckmn 3TO AO/IKHO CBOANTb K MUHMMYMY BeCcnopafoK Ha XXeCTKOM ANCKe,
04HaKO Ha npakTuke becnopafok Bcero-HaBcero nepeHocntcs ¢ Paboyero ctona
MaLunHbI B rNyO6MHbI NaMaTy Nonib3oBaTenda. [10CKONbKY BONBLLUMHCTBO U3 HaC Ny4ylle
CnpaBnsaTCa ¢ Hepa3bepuxon Ha Pabovem cTone (KOTopbIN, MO KpaHENn Mepe MOXXHO



YyBUOETb), YEM C Kaluen B cobCcTBeHHON ronose, npenmyLiectso Mac OS nepen opyrumm
OC Hanuuo.

Dock BMeCcTo NpuBbIYHOW MaHenn BHU3Y 3KpaHa. B nepBbiX, «4epHOBbLIX» BapmnaHTax Mac
OS X Pabo4yuin cton nmen TpaanuMoHHbLIN BUA C pacnosaramowmmmnca Ha Dock
CTaHAapTHbIMU 3Ha4YKaMum Tuna Trash (Kop3uHbl) n np. OHM BblAK AOCTYMHbI NO WeNYKy
MbILLW B BUOE HOBbIX OTKPbITbLIX AMANOroBbiX OKOH. O4HAKO 3a nocnenylume HeCKOJIbKO
Mecsaues Apple HeMano NoTpyaniach Hag COBEpPLUIEHCTBOBAHMEM CBOEro AeTuLla, N y>ke
B 6eTa-Bepcun HoBass OC obpena psag ocobeHHocTen, oTanYatowmx Macintosh ot Bcex
MPOYnX KOMMbIOTEPOB. [7]

B Mac OS X oTcyTcTBYeT XxapakTepHas ansg Mac OS 9 naHesb CO BKJIaAKaMn B HUXKHEN
4aCTW dKpaHa, cogep>kaBLWas NMKTorpaMmmbl. Ee 3aMeHnN HOBbIN CUCTEMHBLIN 06 BEKT —
Dock, Ha KOTOpOM NoJsib30BaTe/Ib MOXXET pacrnosiaraTb OT ABaAUATU A0 TPUALATU CaMbIX
Pa3/INYHbIX 3JIEMEHTOB. DTO O4e€Hb N3ALLHOE pelleHne, HO 6onbLIoe KONYEeCTBO
nomMeuieHHbIX Ha Dock oAMHaKOBbIX 3HAYKOB AeNaeT ero CyLueCcTBEHHO MeHee YyA0OHbIM
ans paboTsbl, 4em 0bbl4Haa naHenb Mac OS 9.

TyT HennwHe BCNOMHUTbL: B CBOE BpeMSs pa3paboTymku Apple npuLnm K BbIBOAY, YTO
HENoOMMEeHOBaHHbIE MUKTOrPaMMbl Bbi3bIBAlOT Y MOJIb30BAaTENIEN 3aTPYAHEHUS, U
PYKOBOACTBOM K AENCTBUIO n3bpanm no3yHr: «O4HO C/IOBO CTOUT ThICAYN KAPTUHOK», —
KOTOPbIN, BMPOYEM, U CeYac OCTAaeTCs aKTyaslbHbIM. K COXXaJleHNo, Ha3BaHMs 3HAYKOB,
nomMmelleHHbIX Ha Dock, He BO3HUKAIOT 40 Tex nop, Noka He noaBefellb K HAM Mblllb. U
€C/IN Yy MOoJIb30BaTEeNSA OTKPLITO LWECTb A0KYMeHToB MS Word, To B MOMCKax HY>KHOro eMy
NpUAETCS NOABOAMTL Mbllb NOOYEPEAHO K KaXkA0OMY 3HA4Ky, 4TO AOJr0o 1 HeyaobHo.
[11]

Internet Ha aBTOHOMHBbIX KOMMbtoTepax. padmnyecknin nHtepenc nons3osatensd Mac OS
X HaueneH Ha paboTy B Internet. HoBbIn hannnosbin bpay3ep, nNo mbican Apple, npussaH
«rnepeHecTu» Mowb Web-bpay3epoB Ha Pabo4unin cTon HeceTeBbIX MaWKH. K coxxaneHuto,
rnobasibHas KOMNbOTEPHAs CeTb U «JIOKasbHbIN» Pabo4nin CTon — 3TO BCe-TaKU pasHble
Bewn. Beab «nocetutenb» CeTn nyTewecTsyeT cpeam MunamoHos Web-y3so0s.,
obbveguHALWNX MUATMapabl CTPaAHUL, O COOepXXaHUN KOTOPbIX OH HUYero He 3Haer.
Onepauun C LpPOBLIMK OAHHBIMX Ha aBTOHOMHOM 1K — coBceM apyroe feno: 3gecb
nMeeTCsa CpaBHUTEsNIbHO HebosbLLIOoe KOMYEeCTBO (hanoB, CO3AaHHbIX (MK
nepenmcaHHbIX N3 Kakoro-nmbo NCTo4YHMKa) CaMmM nosib3oBaTesIeEM N OpraHU30BaHHbIX
Mo XOPOLUO M3BECTHOMY eMy MPUHLUUMY.



B0O3MO>XHO, HOBLIN (halnnoBbIn Bpay3ep HangeT CBOK HULLY B KPYMHbIX JIOKaJbHbIX CETSX,
rae Heob6xoaMMo OTCNEXMBATb «CyabOy» 3HAYNTENIbHOIO YNCa LOKYMEHTOB,
Co3JaHHbIX (MMbo cobpaHHbIX) pa3nnyHbIMU NtoabMN. OLHAKO, HACKOJIbKO N3BECTHO,
NOKJNOHHUKN KOMMNbIOTepoB Macintosh npeanoynTaloT OpraHN3oBbIBaTb CBOKO XXWU3Hb MO
cobCTBEHHOMY YCMOTPEHUIO, @ HE TakK, Kak 3To 3agyManum npounssoantenn OC. [6]

«N3IOMUHKN» NHOANBUAYASIbHON HACTPONKU

pacmnyecknin nHTepgenc nosnbsosatena Mac OS X He ABNSAETCA YeM-TO «3aCTbIBLLUNM>,
pa3 n HaBcerpga onpegeneHHsIM: Apple npegycMmoTpesia BO3MOXXHOCTb BbIMNOJIHATL €ro
HacCTPONKYy. MHOMBUAYaNbHbIE YCTAaHOBKMW MO3BONAIOT nonb3oBaTento npugate OC nobon
BHELWHN BuA 1 BbiIbpaTb Hanbonee yaobHbIN MeTo ynpaB/eHNs KoMnbioTepoM. OgHaKo
OOCTAaTO4YHO B3rNAHYTb Ha MS Windows, 4Tobbl NOHATL, K KAKUM HeyaobCTBaM MOXXeT
npueecTun 3noynoTpebrneHne nogobHbIMKU BELLLAMMU.

Co3panTte «cBoto» Mac OS. KoHe4uHo, Bnagensubl Macintosh n paHblie nmenu
BO3MOXXHOCTb BapbMpOBaTb CUCTEMHbIE HACTPOMKN, HO B XKECTKO OrpaHNYEeHHbIX
npepenax. Cpean AOCTYMNHbIX CPeAcTB 0QOPMIEHUSA BblOENANNCH «KOXKULbI» (skins) —
creuvanbHble ansbl, KOToOpble obecnevynBann passinyHbie LIBETOBbIE cXxeMbl Finder n
naHesien UHCTPYMEHTOB NpuaoXeHuUn. OgHU «KOXKULbI» BblaIM KpacuBbl, opyrne —
OTBpPaTUTENbHbI, HO F1aBHOE, OHU MPUBHOCUAN B opopmieHmne Mac OS snemeHT
3CTEeTUKN. HeKoTopble MHCTPYMEHTbI, Takue Kak QuicKeys n AppleScript, nozsonsanu
3afaBaTb M aBTOMATMU3MPOBaTb MNOCAe0BaTe/IbHOCTb CMEHbl CUCTEMHbIX COBbITUI, HO
paankanbHO n3MeHnTb 6a3oBble ycTaHoBKN OC OblN0 Henb34.

Mac OS X nogapuna obnagatenam Macintosh, Bo-nepBbix, 4oAroXxagaHHyw csobony
BblOOpa CUCTEMHbIX HACTPOEK, BO-BTOPbIX, BO3MOXXHOCTb C MOMOLLIbIO OFPOMHOI0
Konm4yecTBa 6ecnnaTHbIX AONONHUTENbHbIX NporpaMm npeobpakatb OC 1 NPUNOXKEHUS
Mo COBCTBEHHOMY YCMOTPEHUIO. 1 eCcnun paHbLUe «KOXKMULUbI» TONbKO Npuaasanm Mac OS
BHEWHMN BUA NnocnenHux sepcun Linux, To Tenepb Mac OS X obecnevnT rpadpm4eckmn
NHTepdenc nosnb3oBaTtensa Linux Ha Bawem KoMnbloTepe. [8]

NepepaboTaHHasa Mac OS BbiIrnaanT Tak, byato Apple pewmnna NONHOCTbLIO pa3pyLLnNTb
BCE TO, YTO paHblUe CHUTANOCb HeOTbeMIeMbIMM ocobeHHOCTAMM Macintosh. Ha camom
XXe fene nofa 3TUM CKpbIBaeTCA 3ajada paAuKasibHOro «ncnpasneHnsa» HegoctaTkos OC.
O4HWN «UCnpaBsieHNs» U3SALWHbI, HO 6ecrnonesHbl, Apyrue rpo3saT nepeBepHYTb C HOM Ha
rosloBy, Ka3anocb 6bl, pa3 1 HaBcerga cNoXuBLUMeECs NpencTaBieHns NoJib3oBaTesien o
paboTe ¢ Macintosh. HekoTopble Beln Tak e yaouBuTenbHbl, Kak 1 HOBbIN Finder. A
ecnm Mac OS X 3aBotoeT npusHaHue notpebutenen, Apple Nnpoao/KuT



COBepLUEeHCTBOBaHME CBOEro nNpoaykKTa B TOM )Ke HarnpasJIeHUU N peanmnsyeT B
cnepyrowmx sepcnax OC camble nepenosble naoeu.

CoxpaHsas NpocToTy. U BCe e nonb3oBaTenen BoaHyeT, coxpaHuUT anm Mac OS X
NIerkoCTb 3KCrJlyaTaumu, n3gaBHa NpuUcyLLyto scemM npoayktam Apple? BoaMoXXHO nu,
4yT06bI CTONbL MOWHas OC bbinla yaobHOW 1 NOHATHOM ANA HecneunanucTa? be3ycnoBHoO,
boraTtble YHKUMOHaIbHbIE BO3MOXXHOCTU U NPOCTOTa rpapmyeckoro nHtepdenca
nosib3oBaTeNs OOJ/KHbI ObITb ABYMS CTOPOHaMun ogHon Menann. K npumepy,
koMmnbloTepbl Palm Pilot yaobHbl 1 ntlobnMbl MUANMOHaMK Nob30BaTENEN NUMEHHO
MOTOMY, 4TO, UMESA OTHOCUTENIbHO NPOCTON NHTepdenc, obecne4ynBarOLW A BbINOJHEHWE
Y3KNX 3a[a4, OHU B TO Ke BpeMs CpaBHUMbI N0 MPOU3BOANTEJIbHOCTU C «HACTOALWNMN»
Macintosh. [7]

HoBble pyHKUMOHaIbHblE BO3MOXXHOCTN Mac OS X npeBOoCXo4AT BCe TO, YTO Mbl BUAENN
Ha MK korga-nnbo paHee. OgHako crnocobHa nm Apple n panblue COXpPaHATb
AeKnapupyemyto npoCcToTy UCNOJIb30BaHNA CBOUX NMPOAYKTOB? Inn oHa nocnepyet
Heyha4yHoOMY npumepy Microsoft, Sun n gpyrnx KoMmnaHun, Co3aatmoLWwmx rpomMo3gKkme v
HEMOBOPOTJ/IMBbIE «TPAKTOPbI» AN PAAOBbLIX Mosib3oBaTenen? Moxet 6biTb, Mac OS X
BCEe-TaKM NpPeBpaTUTCA B NOC/YLWHbIA B YNPaBAEHNN U CTPEMUTENbHbIN «lopLu»?

B ntobom cnyyae, no Kakomy nyTu npomssoanTtenn Macintosh H1M nongyT, Havasno
cnepytouwero roga obewaeT CTaTb 3HAaMEHaTesIbHbIM A1 BCEX NOJSIb30BaTeNen 3Tux
MaLUWVH.

rMABA 2.NMPAKTUKA NMPUMEHEHNSA UHTEP®ENCA

2.1. NHTepdenc nepepaum undppoBbLIX ayamo
CUrHaJIoB

B HacToswee BpeMsa Ha NOTPebUTENLCKOM pblHKE NpencTaBsieHbl MHOMOYUCIEHHbIE
UndpoBble ayanoCUCcTeMbl: NPOUrpbiBaTE I KOMMNAKT-ANCKOB CO 3BYKOBbIMU 3arnmncsamu,
UM poBbIE NpoLLecCcopbl 3ByKa, CUCTEMbI Nepefayn 3BYKOBOro COMPOBOXAEHUS
LUnppoBOro TeNEeBU3NOHHOIO CUrHana un T.4. [4]3ByKOBON cCurHan B ungposon opme
obpabaTbiBaeTCa B TaKUX CUCTEMAX UHTErpasbHbIMN CXeMaMW Pa3/IMYHOrO Ha3HAYeHUS:

* aHanoro-yndgposbie U Lndpo-aHasorosbie npoueccopsl (ALM v LLAM);



* UM POBbIE CUTHAJIbHbIE MPOLLeCcCcopbl;
* MUKPOCXEMbI EKOANPOBAHUA U KOPppeKLUn ownbok;
* UndpoBbLIE PUNBTPLI;

* MUKPOCXEMbI LIMGPPOBLIX MHTEP(ENCOB BBOAA/BbIBOAA. Bcnencreme aToro
CTaHOapTU3MPOBaHHbIE KOMMYHUKaLUWOHHbIE CTPYKTYpPbI, Kak 1 B C/ly4ae C ApYyruMu
NHTepgencamu, KpanHe HeobxoanMbl Kak pa3paboTymkam 1M NPoN3BOAUNTENAM
3BYKOBOro obopynoBaHus, Tak u ompmaM, BbiNyCKalOWMM UHTErpasibHble CXeMbl, T.K. 3TO
yBenn4meaeT rmubKoCTb CUCTEM U MUHUMU3UPYET 3aTpaTbl HA UX co3faHune. Ona
OOCTMXXEHNS AaHHbIX NpenMyLecTB 1 6bin paspaboTaH nHtTepgenc 12 S (Inter-IC Sound -
3BYK, MnepefaBaeMbil MeXAy MHTerpajbHbIMN CXeMaMK) - cneymasn3npoBaHHbIN
OLHOHanpaB/IeHHbIN NocsiefoBaTesNIbHbIV UHTepdenc ona ungposoro ayamo. [9]
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Puc. 3. BapuaHTbl peanmsaumm obMeHa BELLECTB NO MHTepdency

NocnepoBaTenbHbLIN AaHHbIe NepefatoTca No 12S B ABONYHOM Buae, CTapwmm bnutom
Brnepen. Takon nopsanok nepegaym 6uT BoibpaH He Cay4anHO - 3TO NMo3BoNseT
nepenaTtynky n NPUEMHUKY UCNOJIb30BaTb Pa3/INYHYIO Pa3pAAHOCTb 3BYKOBbIX AAHHbIX U
Mpu 3TOM YCMewHo nepenaBaTb NHpopmaunto 6e3 Kakmx-nmbo AoNoNHUTENbHbIX
HacTpoek. MNpnHuMn peannsaunm LAHHON BO3MOXHOCTU C/efyoLWni;



€CNn NPUEMHUK nosyyaeT bonblue 6uT, 4em ero cobcTBeHHas pPa3psAHOCTb AaHHbIX, TO
BCE BbIXOoAsALLlNE 3@ pa3panHyto CeTKy 6UTbl, HAYMHAs C CaMOro MaajLlero,
UrHOpUpYOTCS;

€C/IN MPUEMHMK NOJIyYaeT MeHbLlle 6uT, 4eM ero cobcTBeHHasi pa3psaaHOCTb, TO BCe
HefocTawwme Mnaalwmne buTbl B COCTaBe NMPUHSATOro C/10Ba NpuHUMatoTcs 3a ‘0.

Taknm obpa3om, cambin CTapwmm 6BUT nepefaBaemMbiX CNOB BCerga nMmeet
(PUKCMPOBAHHYIO MO3ULMIO, @ NMOJIOXKEHME CaMOoro Maaglwero 6uTta 3aBUCUT OT MPUHATON
B Ka)KOOM 13 abOHEHTOB pa3pAaaHOCTUN 3BYKOBbIX OaHHbIX.

NMepenaTymK BCerga oTnpaBaseT cTapwmnm 6buTt o4epeaHoro cjoBa CO 3BYKOBbIMU
OaHHbIMKX B MepBOM TaKTOBOM nepuoae, cneayouwmm 3a nsmeHeHnem WS. To ecTb
BpeMs, B TedyeHune KoToporo, WS oCcTaéTcsi OTHOCUTENIbHO TaKTOBbIX MMMYJIbCOB
Hen3MeHHOM onpegenseT AJINHY CNOB CO 3BYKOBbIMU OaHHbIMU, OTNpaBaAsSeMbIMU
nepenaTtymkom. [14]

MocnepoBaTesibHble AaHHble OT NnepefaTymka MoOryT ObITb CUHXPOHNM3NPOBaAHbI KaK
3a4HNM PPOHTOM (U3MeHeHne OT BbICOKOIro K HN3KOMY yPOBHPO), TaK N nepegHnNMm
PPOHTOM (M3MEeHeHue OT HMU3KOro K BbICOKOMY ypOBHI'O) TaKOBOIo CMrHalla.

OnHako 6UTbl AaHHbIX OOJ/KHbI 3aLlENIKMBATLCA NMPUEMHUNKOM TOJIbKO MO nepeaHemy
PPOHTY TAaKTOBOIro MMnysbca. [Mpn NpoekTupoBaHNUN BCTPanBaeMON CUCTEMbI CeayeT
obpaTnTb Ha oaHHoe TpeboBaHMe BHMMaHMe BO n3bexxaHme 6UTOBOro cmelleHus
OaHHbIX NpU Nepegave.

JInHnA Bbl60pa KaHaJla CBOUM COCTOAHUNEM ONnpeaesideT nepenady «jaesoro» nJjin
«MpaBOro» 3ByKOBOIo KaHaJla B Ka)XAabl MOMEHT BpeMeHN:

WS = 0 - nepenaeTcsa cnoBo KaHasma Nel («neBbin»);

WS = 1 - nepenaértcsa cnoBo KaHasa Ne2 («npasbin»). WS MoOXXeT U3MEHATLCA U Mo
nepegHemMy, n nNo 3agHemMy POHTY TaKTOBOIro MMNysbca. MIaMeHeHne OOoJIXXHO
MPONCX0AnTb 3a OAWH TAaKTOBbIM MMMNYJbC OO0 Ha4vasla nepenayn camoro ctapwero buta
CJ/I0Ba 3BYKOBbIX AaHHbIX. BegoMbin, Npn 3TOM, 3alLENKNBAET COCTOsAHNE nnHum WS
TOJIbKO MO nepegHeMy OPOHTY TakKTa.

BpemeHHble TpeboBaHUsA

B cooTBeTCTBUM C TpebOBaHMAMUN K CTPYKTYpe cucTteM, obbeaAnHEHHbIX HTepdencom I2S,
ntoboe 13 yCTponcTB MOXKET BbINONHATbL PYHKLNM Beayuwero, obecneynsasa reHepauunio



TaKTOBOIro CUrHasa. A BeaomMoe yCTPOMCTBO 06bIYHO NCMOJSIb3yeT BHELIHUA TaKTOBbIN
CUrHan, NoCcTynawwmin oT Begyuwero, ans BHyTPeHHEN CUHXPOHMU3aLUMN. DTO O3HaYaeT,
4YTO HEOBXOAMMO NPUHMMATb B pacyeT BEPOSATHbIE 3a4EeP)XXKN pacnpoCTpaHeHNs
CUIrHaN0B CMHXPOHM3aUnK, BbiIbOpa KaHasna n COBCTBEHHO NMocnefoBaTesIbHbIX AAHHbIX.
ObLas 3agep>XKa aBNaeTCcss CYMMOW CefyoLmnx caraemMblx:

1. 3agep>xka Mexay BHELWHWM TaKTOBbIM CUTHAIOM (OT BeAyLLEro) n BHyTPEHHEro
TAaKTOBOIro CUrHasa BefoMOro;

2. 3a4ep>XKa Mexxay BHYTPEHHUM TaKTOBbIM CUIHAJ/I0M NocaenoBaTeIbHbIMN AaHHbLIMUN
n/vnn curHanom Belbopa KaHana.

Ina BXxoAa AaHHbIX U BXxoAa Bbibopa KaHana 3afep>xka Mexay BHELHUMU U
BHYTPEHHUMU TaKTOBbIMU UMMY/IbCAMN HE MEeT 3Ha4YeHUs, T.K. OHa TOJIbKO
yBe/IMYMBaEeT BPeMS YCTAHOBKU AENCTBUTENbHbIX YPOBHEN curHana. OCHOBHOE 3Ha4YeHune
NMeeT pasHuLLa MexXy BpeMeHeM PacrnpoCTPaHEHUS CUrHana oT nepegaTymka u
BpeMeHeM BOCCTAHOBEHUSA MPUEMHMKA A1 HaYasla NprMeMa AaHHbIX. [11]

Bce BpeMeHHble TpeboBaHUA cneynpuumpyoTcs OTHOCUTENIbHO Nepmoaa TaKTOBbIX
UMMYNbCOB MM MUHUMAIbLHO AONYCTUMON AINTENbHOCTM Nepmnoaa ANs UHTErpasabHOn
CXeMbl. DTO 03HaYaeT, 4To B byayuieM BO3MOXXHO NoJsly4eHmne 6osiee BbICOKON CKOPOCTU
nepenayn OaHHbIX Yepes nHTepdenc.

Cneundunkaumsa nHtepgenca 12S onpenensaeT COOTBETCTBUE NOrMYeCKUX curHanos ‘0’ n
‘1’ ypOBHAM Hanps>XeHnsa TpaauLMOHHON TEXHONOIM NN NPON3BOLCTBA UHTErpasbHbIX
cxeM TTJ1 (TpaH3ucTopHo-TpaH3ncTopHas Jlornka):

HWU3KNI ypoBeHb (norndeckmnnm ‘0’) Ha Bxoae: meHee 0.8B;
BbICOKUW YpOBeHb (Nlormyeckas ‘1l’) Ha Bxoge: bonee 2.0B;
HWU3KNI ypoBeHb (nornvecknim ‘0’) Ha Bbixoge: MmeHee 0.4B;
ypoBeHb (nornyeckas ‘1l’) Ha Bbixoae: 6onee 2.4B.

(Harpy3o4Hasa cnocobHOCTb BbIXOLAOB Tak)Xe cooTBeTCTBYeT TTJl-TexHonormn: npu
HW3KOM YPOBHE He MeHee -1.6MA, nNpun BbICOKOM ypoBHe He 6onee 0.04MA.)

B HacTosLee BpeMs, 04HaKo, B pe3ysibTaTe ropa3fo bonee WMPOKOro pacrnpocTpaHeHus
WHTEerpasibHbIX CXeM, BbIMOJIHEHHbIX MO TexHonorum KMOI (KoMmnnemeHTapHas 1ornka
Ha TpaH3ncTtopax MeTtann-Okcma-NonynpoBoAHNK), UMEOLWNX pa3/InYHOEe Hanps>XeHne



NMNTaHNA, YPOBHUN HanpAaXeHnd ana 1orn4eCcknx CMrHasioB MHTep(pel?lca 06bI4HO
COOTBETCTBYIOT YPOBHAM HaNpsaXeHNA BCeX OCTaJIbHbIX LUPPOBLIX CUTHANI0B, KOTOPbIMU
onepunpyeT nHTerpaJjibHaa cxema.

2.2 YHuBepcasbHbi# rpacdmyeckum uHTepcdenc nosb3oBaTesis Ha npuMmepe
CUCTEeMbl aKyCTU4ECKOro MOHUMTOPMHra

PaccMmoTpuM Hanbonee nonynsapHbie B HACTOALWMW MOMEHT CNocobbl MOCTPOEHNS
NHTEPdENCOB KIIMEHTCKMX NPUNOXEHU Ha A3blke C++ Kak Hanbosiee ncnosb3yeMom
ans pa3pabotkum MO, gna OC Microsoft Windows (MS Windows) n OC Linux. naBHbIM
cpencteoM paspaboTku MO gnsa MS Windows asnsetca MS Visual Studio [1].

dTa HTerpupoBaHHas cpena pa3paboTku (IDE) no3sonseT paspabaTteiBaTh MO Ha
pa3HbIX S13bl- KAX NPOrpaMMNUPOBaHNS, HO OCHOBHbLIMU A3blKaMW, KOHEYHO, aBnsatTca C++
n C#. Ona pa3paboTku nHTtepdenca NnpuioKeHns NMeTCs ABa 0C- HOBHbIX CpeacTBa -
Windows Forms (WinForms) n Windows Presentation Foundation (WPF). bonbliag 4acTb
CyLlecTByOWMX npunoxeHnn ana MS Windows pa3spaboTaHa ¢ UCnonb30BaHUEM
WinForms, ogHako ¢ no- siBieHneM 6onee coBpeMeHHbIx Bepcunm OC (MS Windows 7, 8)
cuctema WPF ctaHoBuTCcsa 6onee nonynsapHon. Kpome Toro, nocnegHue sepcum MS Visual
Studio No03BONAIT UCNOJIb30BaTh A3blK pa3MeTkn HTML5 anda noctpoeHusa nHTepdencos,
ONN3KMX NO CTUIIIO K HAaTUBHLIM BED- MPUIOXKEHUSM.

OOoHaKo CTOUT 3aMeTUTb, 4TO KoMMep4eckasa nmueH3nsa MS Visual Studio aBnsaeTcs
naaTHomM, Kak n nmueHsma MS Windows, 4To, HECOMHEHHO, ABNSeTCA He4OCTaTKOM N4
HN3KOO OXKETHbIX NPOEKTOB. ECIM roBOPUTL 0 HU3KOBIOAXKETHbLIX NPOeKTax, TO TyT
Hanbonee noaxogawmm sapnaHTom asnsetca OC Linux. MoMnuMo Toro, 4To 60/IbLWMHCTBO
anctpubyTmneos 3Ton OC aBngeTcs abcontoTHO 6ecnnaTHbIM, B TOM 4Yucne v gns
KOMMEpPYECKOro NCnosb3oBaHUSA, TakXe nmeeTtca pag becnnaTHbIX CpeacTs ons
pa3paboTkun kKavecTtBeHHoro MO gnga OC Linux. 348 CaMbiM pacnpoCTPaHEHHbIM
cpenctsoM aas paspaboTku MO Ha a3bike C++ aBnaeTcsa KpoccnaaThoOpMeHHbIN
MHCTpyMeHTapun Qt [2]. Ba>kHO noa4epKHyTb, 4To Qt no3sBonseT pa3pabaTbiBaTb
npunoxeHnsa He Tonbko anga OC Linux, Ho n gna MS Windows, Mac OS X, Android v
apyrux UNIX-nogobHbix OC. PaspaboTyuku Qt npennaraioT Kak becnnaTHyto ons
KOMMEPYeCKOro Ncrnosib30BaHUS, Tak U MIaTHYO JIMLEH3UIO C LOMNOJHUTENbHbLIMUN
BO3MOXHOCTAMU. HO, CX04a N3 COBPEMEHHOW NPaKTUKKM pa3paboTkum MO ¢ nomoLbio
3TOro MHCTPpYMeHTapus, becnnaTHOM NNLEH- 3UN OKa3biBaeTcs bosiblle YeM [OCTaTO4HO.
Ecnn npoBoanTb aHanoruto ¢ MS Visual Studio, To B Qt mbl uMeem IDE Qt Creator.



3necb anbTepHaTuBon WinForms aBnsa0TCA Tak Ha3bl- BaeMmble BUaxeThbl (Qt Widgets), a
anbTepHaTmBa ona WPF - Qt Quick. Takxe B Qt Creator nmeeTcs BO3MOXXHOCTb CO34aHUS
nHTepdencos Ha ocHose HTML5. Ho Hanbonee nHTepecHbIM MOAYNEM MHCTPYMEHTapuUs
ABNSETCA BCTpanBaeMbin Beb-aBMXoK WebKit, KoTopbin ne)xnT B OCHOBE BCEX
coBpeMeHHbIX Beb-bpay3epos. MogobHbIn Mmoaynb numeeTca n B MS Visual Studio, HO oH
nMeeT pan orpaHnydyeHun, n Tem bonee Hac b6osblle MHTEPECYIOT HU3KOB AXKETHbIE
cpencTBa, KOTOpPbIe MO3BOAAIT YMEHbLLUNTb U3OEPXKKN NPU CO34aHUN NMPOrPaMMHOro
npoaykTta. Beb-gBnxokK - 310 94p0 bpaysepa, OH OTBeYaeT 3a NpaBujibHOE
oTobparkeHune Beb- cTpaHuy. Moaynb Qt WebKit no3sonsaeT co3maBaTbh UHTepdenc
KJIMEHTCKOr0o NPUIOXKEHNS C NCMOJIb30BaHNEM TEXHUKM pa3paboTkn nHTepdencos seb-
MPUNOXKEHUNA.

B ocHoOBe co3faHua nHTepdenca Bed-NpuioXKeHnUsa NeXxXnT YCTOABLUMINCA CTeK
TexHosornn. OH BK/OYaeT sa3blk pa3MmeTkn HTML (HTML 4, 5), kackagHble Tabnunubl
ctunen (CSS 2, 3) n ckpunTo-BbIN A3bIK JavaScript ¢ 6oratbiM BbIGOPOM AOMNONHUTENbHbIX
bnbnnoTtek (Kapkacos).

OThenbHOro BHUMaHUA 3aciy>X1UBaeT TOT PaKT, YTO CKOPOCTb NOSABJIEHNA HOBbIX
Mosie3HbIX KapKacoB A5 A3blka JavaScript cTpeMuTenbHO pacTeT, a 3To AenaeTt
pa3paboTKy HaCbIWEHHbIX YHKLNOHANOM NpuaoxeHnn bonee 6uicTpon n yaobHon.
Tenepb pelweHne npobnembl Co30aHNA yHUBepcasabHoro GUIl neXxnt Ha NOBEPXHOCTU, HO
3TO TOJIbKO Ha MepBbIn B3rnsa4. PacCMOTpUM TpaaAuLUMOHHBIN cnocob co3gaHus
yHusepcanbHoro GUI ¢ nomowbio moaynsa Qt WebKit Ha npumepe moayns susyanamsaumm
OAaHHbIX CUCTEMbI aKyCTU4e- CKOro MOHUTOPUHIa, pa3pabaTbiBaeMon B paMKax
KaHOuaaTCKoW guccepTa- umoHHom paboTsl [3].

Moa cnctemMon akyCTMYeCKOro MOHUTOPUHIa nogpasyMmeBaeTcsa CUCTemMa, BKJYatoLwas
annapaTHYIO 1 NPOorpaMMHyIto 4acTu. AnnapaTtHasa 4aCcTb CUCTEMblI COCTOUT U3 CEHCOPHOW
CeTM aKyCTUYEeCKUX OAaTHYNKOB, AaHHble C KOTOPbIX obpabaTbiBalOTCA Ha
MUKPOKOHTpPOJIIEPE N OTNPAaBAATCS Mo KakoMy-nnbo nHtepgency (UART, IEEE 802.X n
Op.) Ha nepcoHanbHbIN KoMnbloTep (MK). MporpaMmMHasa 4acTb COCTOUT U3 Ha- bopa
npuUKNagHbIX Nporpamm, paboTaoWwmx Kak Ha nokasbHOM K (knneHTckoe MO), Tak N Ha
yhaneHHoMm cepsepe (cepsepHoe M0). TpagnuMoHHbIN MeTOoA NoapasyMeBaeT
NCMNOJIb30BaHME MEeXMPOLLeCCHOro B3anmMoaencTBmsa nocpescTBOM BCTPOEHHOIO
MexaHu3Ma Qt. 3gecb noapasymeBaeTCs B3auMOLENCTBNE MeXAY OCHOBHOM JIOrUKOW
KJINEHTCKOr 0 MPUIOXKEHNS, n3obpakeHHon Ha puc. 4 kKak ObpaboTynk gaHHbIX, n GUI-
3/IEMEHTOM.



O G+ Vil Application
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Puc. 4. TpaguunMoHHbIN MeToa YHUBepcanbHoro GUI

OOHMM N3 HeLOCTaTKOB TakKoro nogxona sBJAeTCs To, 4TO Kog Ansa peannsaunm GUI Ha
A3blke JavaScript byneT nmeTb cneunduyeckme QyHKLNK, KOTopble ByoyT akTyasibHbl
TOJIbKO AN KNneHTCKoro Qt-npunoxxeHund. [Lng cepBepHOro NpuaoXXeHns, oTBe4atoLwero
3a GUI, Hy>XeH byneT gpyron, crneununyHbIin ona cepBepHON peanmisaumnn, Kkog. Hanpu-
Mep, B Cslydae ucnosb3oBaHusa PHP-ckpunTa onsa peanmsaunm OCHOBHOW N0 KK
CepBEPHOro NMpuUIoXKEHNA NoOHaaobnTCa peannsauma MeXnpoLeccHOro B3anMonencTems
C NnomMoulblo Kakon-nnbo gpyron TexHonorum (AJAX nnn WebSocket). OTciooa cneayet
ewle oAH HefoCTaToK, @ UMEH- HO UCMOJIb30BaHME O0MOJIHUTESIbHOrO A3blKa
NnpOrpaMMmMpoBaHnsa ONs peanmsaymnm OCHOBHOW JIOTMKW CEPBEPHOrO MPUSIOXKEHNSA U
pa3paboTKa HOBOIro aJiIrOpMTMa MeXXNPOLLEeCCHOro B3auMoaencTBus. Ansa peweHnsa aTux
npobnem npepnaraeTcd HOBbIN METOA, OCHOBAHHbINM Ha NCMOJIb30BaHUSA YMOMSAHYTON
BblLe TexHosornm WebSocket.

CyTb MeTOofa 3akK/to4aeTcs B TOM, 4HTOObl YyHUPMUMPOBATbL METO4 MEXMPOLLEeCCHOro
B3aMMOOENCTBUSA MeXXAy OCHOBHON Normkon npunoxeHms n GUl Kak Ha KIMEeHTCKOW
CTOpPOHE, TaK U Ha cepBepHON. B 3TOM CsiyHae NosABASAETCA BO3MOXXHOCTb UCMOJIb30BaHUSA
JavaScript-koga onsa peanmsaunm yHnBepcaabHoro gnsa obenx ctopoH GUI.

Ha puc. 5 BngHo, 410 Tenepb A1 MeXnpoLecCHOro B3auMoAencTBNA Kak a1
KJINEHTCKOW, TakK U OJ19 CepBEPHOUN YacTu ncnonbsyetca texHonornsa WebSocket.
CnepoBaTesibHO, Tenepb Mbl UMEeM OZINH YHUBePCasibHbIN JavaScript-koa 018 pa3HbIX
MPUNOXKEHUNA.
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B 3TOM c/ly4ae HeobX0AUMbIM YCJIOBUEM ABJIAETCS CepBEepHOe NMpPUIo)XeHne, 0CHOBHas
JIorKa KOTOPOoro peasnsoBaHa ¢ nomollblo Qt, Ha He coBCeM NMPUBLIYHOM A5 Beb-
pa3paboTynkoB a3bike C++. C 0IHOM CTOPOHbI, TaKOW MOAX0M K peannsauumn
CEPBEPHOIro NPUIOXKEHUS YCIIOXKHSET 3a4a4y OJ1s Y3KOoCneLunaan3npoBaHHoro seb-
pa3paboTymka. Ho, C Apyror CTOPOHbLI, Mbl UMEEM YHUBEPCAJIbHbIE YAaCTU KOLA, KOTOPbIE
NMO3BOJISIOT HAaM C3KOHOMUTbL BPeMSA Ha AyO/IMPOBAHUN OOHUX U TEX XKe Mo CMbICyY
AUIFOPUTMOR *= === = == imss Pmiiiim mmiin e == === COORE30BALNG
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Pue. 3. Jlokansnoe (copaga) ¥ cepeECpHOE (CICBA) NPHIOKCHHA,
zanymennkle Ha OC Ubuntu 14.04

Bepcum Qt.

Puc 6. JlokanbHoe n ceBepHoe NPUIoXKeHus



Ha puc. 6 npuBeneH npumep peasamsaynm HOBOro MeToda Co34aHNs YHUBEPCAIbHOIO
GUI gpna OC Ubuntu 14.04. Kak BUOHO Ha PUCYHKE, B KOHEYHOM UTOre Mbl MoJsiy4yaem
YHUBEPCaJibHbIN UHTEP(ENC KaK OJ18 JIOKaJIbHOr0 NPUIo>KeHUs, 3anyLu,eHHoro B
Ka4vecTBe ncrnosnHaemoro panna OC, Tak 1 ANa CepBepHOro NpuUIoXXeHus, 3anyueHHoro
B coBpeMeHHOM Beb-bpay3epe. Tak Kak and pa3paboTku MO ncnonb3yoTcs Kpocc-
NAaTPOPMEHHbIE NHCTPYMEHTLI, 3TO NO3BOJISET FOBOPUTbL O NPOCTON MEPEHOCUMOCTH
nporpaMMHOro npoaykTa Ha gpyrue OC B byayuiem.

SAKNMIOYEHUE

NMoHATNE «nHTEepdenc» cerogHa NMeeT MHOI0 Pa3HbIX aCMeKTOB, CBA3aHHbIX CO
cnocobamum coegnHeHns Yyero-nnbo c 4yem-nnbo. Tak, bbiBaeT MHTepdenc Mmexay
YyCTPOMUCTBaMU, MPOrpaMMHbIN NHTePdENC, Nosb3oBaTeNbCKNUN HTepdenc. Cpean Bcex
HUX, HAC MHTepecyeT NOJIb30BaTENIbCKUN MHTEPdENC, HO HYTO XKe 3TO Takoe? Ecnn
KpaTKO, TO 3TO cnocob obuieHnsa KOHeYHOro NoJsib3oBaTens C NporpaMmMon. ECTecTBEHHO,
OH oMnpenenseTcsa co3aaTesieM UM Yalle Co3gaTeNssMm NporpaMmmbl, MpU4eM
MHO>XECTBEHHOE YMNCJI0 OTHOCUTCSH HE K KOJIMYECTBY NMCaBLUNX MPOrpamMmy aoaen, a K
KOJZINYECTBY YPOBHEN, KOTOPbLIMU NOJIb3yeTcsA NpobaeMHbI NPOrpaMMnCT.

YacTb nHTepdenca onpenenseTcs annapaTHbIMK cpeacTBaMn, 4aCTb - 0OCOBEHHOCTAMM
onepaumMoHHOW CUCTEMbI N T.4., N KaXX4bl U3 3TUX YPOBHEN BHOCUT CBOU OrpaHNYeHUs B
MoCTpoOeHne nHTepgenca. Ho camas Ba)KHasa ero 4acTb, KOHEYHO, OnpeaenseTcs Tem,
4yTo menaetT npobnemMHasa nporpamMMa, HO 34eCb Hac bonblle byneT nHTepecoBaTb He
YTO nmeHHO oHa genaeT, a KAK opraHnsoBaHo eé B3anMogencTeme C nosib3oBaTenem.

Ecnnm nporpamMMucT co3gaeTt nHTtepgenc cBoen NnporpamMmmel «C Hyns», 6es
NCNOMIb30BaHMA Kakux-nnbo cpeacTs, To oH obpekaeT cebs Ha BeCbMa TPYAOEMKYIO
paboTy, KOTOPYIO, KakK NoKa3bIBaeT ONbIT, MY BPS4 1M yOaCcTCA AOBECTU A0 CKOJb-
HNOYAb NpuAn4YHoro euaa. C opyrom CTOPOHbI, HA MHOMMX MalUMHaX CyWecTBYOT
MOLLHbIE CpeacTBa opraHm3aunm nHTepgenca (B Ka4ecTse npuMmepa, pasymeeTcs,
rogntca OC Windows), no3sosistowme CTPOUTb A0BOJIbHO CJIOXKHbIN MHTEPdENC, He
3aTpa4mBas Ha 3TO BOMbLUNX YCUNNN.

OAHaKo MCMNOJIb30BaHWE CTaHAAPTHbIX CPEACTB CO3AaHUs MHTepdelica HakNnaabiBaeT
OorpaHMYeHns He TOoJIbKO Ha cnocob obLeHns NporpaMMmbl C NoNb30BaTENEM, HYTO B
0611eM-To NoNe3Ho, HO N Ha CTPYKTYPY CaMOW MPorpaMMmsbl, a TEM CaMbIM OCJIOXKHSET
NOCTPOEHME NPOrpamMmM, BeECbMa NPOCThIX MPU TPAAULMOHHBIX MOAXO0AAX.



CINMNCOK JIUTEPATYPbI

11.

12.

13.

14.

15.

16.

. Arypos, lN. UHTepdenc USB / I. Arypos. - M.: KHura no TpebosaHuto, 2006. - 556 c.
. Arypos, lNasen NHTepcenc USB. MNpakTuka NCNOsIb30BaHMNA U MPOrpamMmMmnpoBaHus

(+ CD-ROM) / MaBen Arypos. - M.: bXB-lMeTepbypr, 2006. - 564 c.

. FN'ynbTaes A.K., MawunH B.A. «[1poekTnpoBaHne n amsanmH rnoJsib30BaTesIbCKOro

nHTepdenca», Creé.: KOPOHA npuHT, 2010. - 599c.
paHoBCKas P.M. nemMeHTbl NpakTunyeckon ncuxonoruu. Cré.: Ceet, 2007. - 600c.

. Tyk, Muxann NHTepdencol ycTponcTs xpaHeHusa. ATA, SCSI n gpyrue.

JHuuknonenusa / Muxaun lNyk. - M.: NMutep, 2007. - 448 c.
11. NHTepdencel COPM / B.C. TonbawTenH n ap. - M.: bXB-MeTepbypr, 2006. - 160
C.

. KnpcaHos [. Beb-gusanH: kHura Omutpusa KnupcarHosa, CI16.: Cnmson-rntoc, 2009. -

732c.
KoyTc P., Bnenmuuk U. NHTepdenc «yenosek-komnbiotep, Mockea: Mup, 2010.

. MaHgen T. An3zanH nHtepgencos. - M.: MK lMpecc, 2015. - 434c.
10.

MuHacn M. 'pachn4eckmnm nHTepgenc nob3oBaTeNsa: CEKPETbl MPOEKTUPOBAHNS. -
M.: Mup,2016. - 883c.

NMpoeKkTnpoBaHMe NMosb30BaTENIbCKOro MHTEpdEenca Ha nNepcoHa bHbIX
KomnbtoTepax. CtaHoapT ®upmbl IBM. - BunbHioc: DBS LTD, 2012. - 283c.
NMcnxonoruna yuseTta, «Pedn byk», «Baknep», 2016. - 488c.

MNTaxoBa W. MNMpocTasa kpacoTa 6byksbl. Cl6.: Pycckasa rpacuka, 2007. - 593c.
Paccen, I>xxeccn UHTeppenc nonbsosaTtens / Axeccu Paccen. - M.: KHura no
TpeboBaHuto, 2012. - 431 c.

YaTtTC P. 2BM 1 HenpodgeccrnoHasbHbie noJsib3oBaTenn: OpraHnsaumns
B3auMogencTeus. - M.: Paguno n ceasb, 1989. - 442c.

Monoable y4yeHble - Pa3BUTUIO TEKCTUIbHO-MPOMbILLIJIEHHOrO KJslacTepa
(MONCK-2014): c6. MaTep. MeXBY3. Hay4.-TEXH. KOH(. acnun- paHTOB N CTYAEHTOB C
MeXxayHap. yd4actmem. Y. 2. - eaHoBO: M34-BO VIBaHOB. roc. nonnTexH. yH-Ta, 2014.
-C.25-29



