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BBEJIEHHE

YdeOHoe mocoOre OCBEIIaeT BOMPOCH OCHOB Pa3pabOTKH KIMEHT-CEPBEPHBIX
MHPOpMaMOHHBIX cucTeM. Llenpto mocoOus sBiseTCs O0OECIeUYeHUuEe CTYAEHTOB IO
HanpasieHuto moaArotoBku 09.03.01 — HMudopmaTuka u BeIYUCIUTEIbHAS TEXHUKA
HEOOXOAUMBIM TEOPETUYECKUM MATEPHAIIOM U MPUMEPAMHU JJI1 OCBOCHUS ITpaKTHIe-
CKOM yacTu aucuuIuimHbl «IIpoeKTupoBaHME KIMEHT-CEPBEPHBIX NPWIOKEHUI», a
KOHKPETHO JJIs1 BHITIOJTHEHHSI JIa00OpaTOPHBIX padoT.

Ornoxa OJHOIOIb30BAaTEIbCKUX MPWIOKEHUN U T.II. 3aKOHYWIACH, €€ CMEHUIN
MHOTOITOJIL30BATEIILCKUE PECYPCHI, B TOM YHCIe U WED, T.e. pacioioKeHHbIC B CETH
Internet [1-3]. OueBumHO, YTO pacmpeneneHHas CTPYKTYpa BEIUUCIUTEIbHBIX CHCTEM
OpeanoiaraeT HaJluyue OAHOro (HECKOJbKUX paH)XMPOBAHHBIX CEPBEPOB) cepBepa —
KOMITbIOTEPA (HECKOJIbKUX KOMITBIOTEPOB) MPEAHA3HAYEHHOr0 ISl pa3MelieHust 00-
mux pecypcos JIBC u niis opraHu3anuu Mx UCIOJIb30BaHUS U MHOKECTBA I10JIb30Ba-
TEIbCKUX KOMIBIOTEPOB WJIM MPOCTO IMOJIb30BATENEH, padOTAIOMIMX C PECypCamH.
T.0., BO3BHUKAET CTPYKTypa «KIUEHT-CEPBEPHON» CUCTEMBI.

Pacnipenenennble MHQOPMAIIMOHHBIE CUCTEMBbI U KJIMEHT- CEPBEpPHBIE MPUIIO-
XKeHusl 11 o0ecrieyeHus: X (QYHKIMOHUPOBAHUS SIBJSIOTCS MPU3HAKOM COBPEMEH-
HOTO pa3BUTHS HMH(OPMALMOHHBIX cUCTEM. TEeXHOJOTHM UX pa3pabOTKU JOBOJIBHO
pasHooOpas3ubl  [4]. Her nmpuHIMNHMAIBHBIX pa3jiMduii B TEXHOJIOTUSAX pa3pabOTKU
BHYTPHKOPIIOPATUBHBIX CETEBBIX NpUIOKEHUH u Web — paspaborkamu. Jpyrumu
CJIOBAMM, BCE, YTO MCHOJIb3yETCs s co3qaHusl VIHTepHEeT- NpHIIOKEHUI pacripese-
JIEHHOM CTPYKTYpBI, MPUTOJHO U ISl JOKAJIBHOIO MCIOJb30BaHUSI BHYTPH CETH OT-
JeNnbHON opraHu3anuu. [lepBoil MIMPOKO MPUMEHSEMOW TEXHOJOTHEH pa3padOTKh
takoro Buaa npuiaoxkenuit seiasiercs CGl (Common Gateway Interface), kotopast
O0COOEHHO MPUMEHSETCS [l CO3/JaHMs TMHAMHUYECKUX BEO-CTPAHMI] U CIYXKUT AJIs
oOecrieueHus CBS3M MEXIy KIMEHTOM U BeO-cepBepom. 1o atoit Texnonoruu HTTP
3aMpoc, COAEPXKAIMUA CChUIKY Ha JUHAMUYECKYIO CTpaHUIly, MOCTynas Ha BeO-

CepBep, TEHEPUPYET HOBBIM MPOLIECC U 3aIyCKAET HYKHYIO IPUKIIAIHYIO IPOrpaMMy.
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[Tox 3Ty TEXHOJIOTHIO MOKHO HUCTIOIB30BATh JIOOOH S3bIK IPOrPAMMHUPOBAHMUS, pabo-
Taronii ¢ BBogoM/BeBojioM (C#, Python, Perl, u T.x1.). IIpu BceX J0CTOMHCTBAxX OC-
HOBHBIM HEJOCTATKOM 3TOr0 MOAXOJA SABJSAETCS MPOU3BOAUTEIIBHOCTh, KOTOpas
OTPAaHUYMBAETCS TEM, YTO ISl Ka)KJOTO 3alpoca Ha CEPBEP 3aIyCKAETCs OTACIbHBIM
MPOLIECC, MPEKPALIAIOIINICS 0 OKOHYAHUIO BBITIOJHEHUS BCEU MPOTrPAMMBI.

JHpyroii TexHonoruen pa3padoTKu KIMEHT-CEPBEPHBIX MPUIIOKEHUN T0CTATOU-
HO pacHpoCTpaHEHHOW W Ha MOOWIJIBHBIX IIaTdopMax BBICTyIaeT Java Servlets mim
MPOCTO — TEXHOJIOTHs cepBieToB. CepBleThl — 3TO mpuMep Java- matepdeiica, T.e.
MOJIYJIsl, HAXOASIIETOCs MEXKIY CEPBEPOM U KIIMEHTOM U PabOTaIOUIEro MO MPUHIIUITY
«3arpoc-0TBET». DTO MO3BOJSAET ONTUMU3UPOBATh pabOTy cepBepa M OpPraHU30BaTh
BBITIOJIHEHUE BCEX 3aIIPOCOB B OJTHOM MPOLIECCE, PACIIPEIEIIUB UX I10 IIOTOKaM.

Emie ogHol MOIIHON TeXHOJOTHEN pa3pabOTKU TaKOro BHJIa IPHUIIOKEHUH SIB-
JseTCs TeXHONorus cokeToB oT Microsoft. CokeTbl- 3TO KOHIIEHIUS CETEBOTO IPO-
rpaMMHUPOBAaHMS, KOT/Ia CYLIECTBYIOT J1BAa BUJA «IIPOIPAMMHBIX pa3beMOB»- COKETOB:
KJIMEHTCKHAE U CEPBEPHBIE.

CepBepHbIif COKET Kak po3eTKa, KOTOpas «BUCUT Ha CTEHE» roToBas K padore,
B 0KMJIaHWM, KOTJA K HEW IMOJKIoYAT IWTeKep. TOUHO Tak K€ CEPBEPHBIN COKET IIe-
PE-XOAUT B PEKUM OXKHUJIAHUS MMOJIKIIOUCHUS Ha ONPEACIICHHOM aJpeCe U ONPEICIICH-
HOM IIOPTY.

KnueHTckuili COKeT Kak BHIIKA, KOTOPYIO BTBHIKAIOT B PO3€TKy. Kak TOJIbKO
«KJIMEHT» TOAKJIOYAeTCs] K CEPBEPHOMY COKeTy, MH(pOpMalus HayuMHaAeT mepesa-
BATbCSA MEXIY HUMM.

OCHOBHBIM JOCTOMHCTBOM TaKOM TEXHOJIOTUM SIBIIETCS €€ MPOCTOTA peanu3a-
MM, & K HEJIOCTATKAM MOXHO OTHECTH OIPAaHUYECHHOCTh KOJIMYECTBA MOTOKOB BbI-
YUCJICHUH [IPU OPraHU3alu MHOTO TOTOKOBOTO B3aUMOIEHCTBUS.

Ewe oguoii texuomorueit or komnanuu Microsoft ssisiercs NET texnonorus.
[Tnardopma .NET 3HaunTensHO ympoCcTHIIa MPOIECC pa3pabOTKU MPUIIOKEHHUH U TI0-
BBICHJIa HAJIG)KHOCTh Koja. CTaiu JAOCTYNMHBIMU (DYHKIIMHM aBTOMATHYECKOTO yIpaB-
JIEHUSI BPEMEHEM >KU3HU O0BEKTOB, 00padOTKa UCKIIOUEHUN U UX OTJIaJKa, B HaJU-

YUU TOSIBUJINCH OMOMMOTEKH, HEUTpalbHbIE K s3bIKaM IporpammupoBanus. Habop
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CTaHAAPTHBIX 0a30BBIX KJIACCOB 00ECIEUMBAIOT Pa3pabOTUYMKYy JOCTYH K CEepBUCAM
m1aTGOpPMBI TP UCTIOIB30BAHUU JIIOOBIX S3BIKOB MTPOrPAMMHUPOBAHUS, COBMECTHUMBIX
¢ .NET. Common Language Runtime coBMecTHO ¢ 6a30BBIMH KJIaCCaMHU COCTABIISIOT
ocHoBy 1atdopmsl .NET u npemnaraer pazpadoTynkaM BbICOKOYPOBHEBBIE CEPBU-
cel, Takne kak ADO.NET (ycosepuenctBoBanHbld ADO, ncnonszyemoit SOAP u
XML c nenbto oomena nanubiMu), ASP.NET (HoBoe mokosienne ASP, naromiuii Bo3-
MO>KHOCTH HCIIOJIb30BaTh JIOOOM SI3bIK MpOorpaMMHupoBanusi, coeMecTuMslil ¢ .NET) u
Windows Forms m Web Forms (kmaccel, peaqu3yiompe JIOKaJdbHBIE W Wweb-
OpUEHTHUPOBaHHbIC MpUIIOKeHHs). KoMnuinpoBaHue MCXOAHOTO KOJa MPOUCXOIUT
Mo CJeAYIIIeH cxeMe: CO3JaeTcsi KOJ Ha MNPOMEKYyTOYHOM si3bike (Microsoft
Intemediate Language).

B mepBom pasznene mocoOust omucaHbl oOLIMe TpeOOBaHUS K COCTABIICHUIO
KIIMCHT-CEPBEPHBIX MPHUJIOKEHUI B CIlydae CETEBOTO M KOHKpETHO — Web mporpam-
MUpPOBaHMs. 31€Ch YKa3aHa apXUTEKTypa, IPEUMYIIECTBA U HEIOCTATKU TaKOro BUAA
MIPUIIOKECHUM.

Bo BTOpOM pazzeie nocoOust NpUBOAATCA pa3pabOTKU KIMEHTCKON 4acTH Mpu-
JIO’KEHUSI U CEPBEPHBIX YaCTell ¢ MOMOIIBIO s36IKOB Java u CH.

CepBepbl, Kak MpaBuio, HE TPeOYIOT KAaKMX-TO BMEIIATENbCTB MOJIb30BaTEICH
U3BHE, [I03TOMY JIOTUYHO COCTABUTh UX IIPOrPAMMBI B paMKaX KOHCOJIBHOT'O MPOEKTA,
T.€. 0e3 uHTep(eiica nosp3oBarend. TexHonorueil pa3padOTOK CEPBEPHBIX YacCTel
SBJISIETCSL TEXHOJIOTHS COKETOB. Ha ee ocHoBe, nucnons3ys Java u C# co3marorcs mpo-
CThIE JBYXYPOBHEBBIE KIIMEHT- CEPBEPHBIE MPUIIOKEHUS C OJHONOTOYHBIM CEPBEPOM
(madoparopubie paboTel NeNe 1-3).

KnueHnTckue yacTv mpuiioKeHUi, Kak MPaBUII0 CHAOKArOTCS rpadaecKuM HH-
TepdeiicoMm mosb3oBaress (0IHAKO, ITO HE CTPOroe MPABUIIO U MOXKET OBITh TaK, YTO
00€ 4acTH MPUJIOKEHUS SBIISIIOTCS KOHCOJIbHBIMU: BCE 3aBUCUT OT Ha3HAYEHUS MPHU-
JIOXKEHHS BIIEJIOM). DTO ymoOHee Bcero BeimoHuTh B Windows Form C#. Dtomy mo-

cBsilieHa JjabopatopHas padora Ne 4,5.
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1 WEB nporpamMmupoBaHue KIUEHT-CEPBEPHBIX MPUIT0KEHUN

1.1 CeTreBoe nporpaMMHpPOBAHUE KIIMEHT-CEPBEPHBIX MPUIIOKEHUI

3ajaya CETeBOr0 IMPOrpaMMHOI0 OOECHEYEeHHs COCTOUT B IPUEME 3ampoca
(006BIYHO ATO 3ampoCc Ha BBOJ-BHIBOJI) OT MPHJIOKEHHS HA OJHOW MAaIIHMHE, Tepeaayde
€ro Ha JIpyryl0 MalllMHY, BBIITOJIHEHUS 3alpoca Ha YJAJICHHOW MAalllMHE W BO3BpaTe
pe3ynbTaTa Ha NepBYIO MalMHy. Takum oOpa3om, cereBoe 110 mMoxeT ObITh BBINOJI-
HEHO KaK B BUJE OTIEIbHBIX MOAYJeEH (ycTaHaBiuBaeMmblx Ha OBM npu Heobxoau-
MOCTH), TaK U B Buie KOMIOHEHTOB camoil OC (BO3MOKHO, ONLIMOHAJIbHBIX- T.€. BbI-
oupaembix npu HHCTALIAIUU OC). DakTHYECKH 3Ta MOCIEAOBATENBHOCTh U ObLia
HOBTOpEHA B xoje pa3Butus cereBoro [10; B HacTosmee BpeMs paktuuecku Bce OC
BKJIFOYAIOT IITATHBIE KOMIIOHEHTHI ceTeBoro I10.

O4eBUIHO, YTO CETEBOE MPOrPAMMHUPOBAHHE, (PAKTUYECKH, OOECIIEUHBAET CO-
3/1aHHE KJIMEHT-CEPBEPHBIX IPUIOKEHNUNW. TaKOBBIMH, SIBIISIFOTCS PacHpeIeiICHHBIC
CTPYKTYPBI B CETH, COCTOSILINE U3 «BEIYIIET0» KOMIbIOTEPA (€11e TOBOPSAT- CTAHIIIH)
U «BEJAOMBIX» MamuH. [lepBble M3 HUX NPUHATO HA3BIBATH — CEPBEPOM, a Jpyrue-
KJIMEHTaMHU.

Ha pucynke 2.1 npencraBiieHa KIMEHT-CEpBEpHAsl apXUTEKTypa, 0OCITyKUBa-

Iomasa HECKOJIBKO KIIMCHTOB.

ien ient

Pucynok 2.1- HeCckoabKO KJIMEHTOB, MOJYYaOIIHUX JOCTYI K CEPBEPY



CepBep U KIMEHT HE O00S3aTCIbHO SBIISIOTCS OTACJIIbHBIMHW KOMIIOHCHTaMH

000pyI0BaHus, OHU MOTYT OBITh PEAJIM30BAHBI IPOTPAMMaMHM, pabOTAIOIIMMU Ha Of-

HOM UJIN pa3INYHbIX MallIlMHAaX.

CepBepHasi 4acTh KIHMEHT-CEPBEPHOTO MPHUIIOKEHUS YIMPABIAET pPecypcamu,

pacupeaciiCHHbIMUA CPCIU HCCKOJIBKUX HOJ'IB3OBaTCJ'Ief/'I, KOTOPLIC ITOJYy4ar0T JOCTYII K

9

CepBEPY BMECTE C APYTUMU KIMEHTAMHU.

1.2 OcHoBBI pa3paboTKH wWeb - MpUIIoKeHUH

Web-npunoskeHne cTpouTcs, Kak MPaBHIIO, 1O JIBYXYPOBHEBOW apXHTEKType
(TO ecTh MO apXUTEKType KiIueHT-cepBep). [Ipu 3TOM B KayecTBe KIMEHTCKOM Mpo-

rpaMMBbl HCHOJIb3yeTCsi web-Opay3ep, a OOMEH ¢ CEpBEPHOM YaCThIO MPOUCXOJUT C

ucnonb3oBanueM rnmpotokooB HTTP/HTTPS (umu TCP/IP) (pucyHok 2.2).

Knuenrckas °
4acTh L ® Knunenrckas
4acTh
Monayns
JAHHBIX
Mopyns
JTAHHBIX e
o
Monyns
JTAHHBIX CepBepHasi yacTh
o
/ .
Kounrtent
Knunentckas KnuenTckas
4acTh 4acTh
o (] o

Pucynok 2.2- TumnoBast cTpyKTypa WeD mprioxeHust
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T.x., B pa3pabarbiBaeMoM WED NPUIIOKEHHH B Ka4eCTBE KIMEHTCKHX YacTel
UCTIOJIB3yeTCs IPOCTO WeDb-Opaysep, To, pakTHUeCKH, pa3paboTKe MOJICIKUT HETo-
CPEICTBEHHO CepBEpHasi YacTh MPHUIIOKEHHUS, YTO U OyJET COCTABIATH BCE MPHUIIONKE-
HUS BLIEJIOM.

JlJis IpOeKTUpOBaHUS U Pa3pabOTKH KIMEHT-CEPBEPHBIX MPHIIOKEHUN CyIIe-
CTBYET Macca pazIMYHOro poja madioHoB [2]. X MOXHO KiIaccUpHUIMPOBAThH Clie-
IYIOLIUM 00pa3oM:

— CHCTEMBl KJIMEHT-OYepe/b-KIMEHT. JTOT MOAXOJ IO3BOJSET KIMEHTaM OOMEHH-
BaTbCs JAHHBIMU C IPYTHMHM KJIMEHTAaMU 4epe3 odepeap Ha cepeepe. KinueHTsl Mo-
I'yT YUTaTh JAHHBIE C U OTIPABIIITH JaHHBIE HA CEPBEP, KOTOPBIA BBICTYIIAET B PO-
JY TIPOCTOW O4YepenH Il XPaHEHUsS AAaHHBIX. biiaromapst 3TOMy KIMEHTBI MOTYT
pacnpenenaTh 1 CHHXpPOHU3UPOBaTh (ailiibl U cBeneHus. MHora Takyro apXurek-
TypY Ha3bIBaIOT NACCUBHOW OYEPENBIO;

— onHopanroBeie (Peer-to-Peer, P2P) npunoxkenusi. Co3anHblii Ha 0a3e KIMEHT-
OUYepEIbKINEHT, CTHIb P2P 1M0O3BOJSET KIMEHTY U cepBepy OOMEHUBATHCS POJISIMU
C LEJBI0 paclpelesieHus] U CUHXPOHU3AIUU (DAISIOB U JTaHHBIX MEXAY MHOXKe-
CTBOM KJIMEHTOB. DTa CX€Ma paclIupsieT CTUIb KIMEHT/cepBep, 100aBisasi MHOXKE-
CTBEHHbBIE OTBETHI Ha 3aIPOChl, COBMECTHO HCIIOJIb3YEMbIE JaHHbIE, OOHAPYKEHUE
PECYPCOB M YCTOWYHUBOCTD IIPHU YIAJICHUH YYACTHUKOB CETH;

— cepBephl npwiokeHnd. CrennalIn3upOBaHHbIA APXUTEKTYPHBIN CTUIIb, TP KOTO-
POM IPHIJIOKEHUS U CEPBUCHI Pa3MEILAIOTCS M BBIOJIHAKOTCSA Ha CEpBEpE, U TOH-
KUl KIIMEHT BBIMOJHSET JHOCTYN K HUM 4Yepe3 Opay3ep WK CHEeUalbHOE YCTaHOB-
nennoe Ha kimente [10. [Ipumepom sSBIISIETCS KIMEHT, KOTOPBINA paboTaeTr ¢ mpu-
JIO’)KEHUEM, BBINIOJNHSIOUIMMCS Ha CepBepe, uepe3 Takylo cpely kak Terminal

Services (City0bl TEPMUHAJIOB).

K mirocaM Takoit apXUTEKTypbl OTHOCSTCS:

— Oomnbimast Ge3omacHOCTh. Bce maHHBIE XpaHATCS HAa cepBEpe, KOTOPBIA OOBIYHO

oOecrieunBaeT OOJBITUN KOHTPOJIL O€30MACHOCTH, YeM KITMEHTCKUE KOMITHIOTEPHI;
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— LIEHTPAJU30BAaHHBINA JOCTYI K JAaHHBIM. [IOCKONBKY JaHHBIE XpaHATCS TOJBKO Ha
cepBepe, aAIMUHUCTPUPOBAHUE JTOCTYIIA K IAHHBIM HAMHOTO TIPOIIE, YEM B JIFOOBIX
JIPYTUX apXUTEKTYPHBIX CTUJIAX;

— npocTtota o0cimykuBaHUs. POy M OTBETCTBEHHOCTh BBIUYMCIUTEIBHOW CUCTEMBI
pacnpenenieHbl MeXAy HECKOJIbKMMHU CepBepaMu, OOHIAIONIUMUCS IPYT C APYTOM
1o cetu. bimaronaps 3ToMy KJIMEHT rapaHTUPOBAHHO OCTAETCS HEOCBEIOMIICHHBIM
U HE TOJIBEPKEHHBIM BIIMSHUIO COOBITUH, TIPOUCXOIAIIUX C CEPBEPOM (PEMOHT,

O0OHOBJICHHE JTMOO TIEPEMEIIICHHE).

OpnHako ecTh y Hee U HeJOCTaTKU:

— TECHOE CBSI3bIBAHHE JAHHBIX U OM3HEC-IOTUKU pabdOTHI cepBepa, T.€. YTOObI HANTH
HY)XHYI0O HH(pOpMAIio, HY)KHO «IIEpPEIONAaTHTh» BECh KOHTEHT CEepBepa, a dTO
TpeOyeT OTHOCUTEIHHO OOJIBIIIMX 3aTpaT BPEMEHH,

— 3aBUCHUMOCTb BCEH CTPYKTYpPHI OT IIEHTPAIBHOTO CEpBEpa.

YToObI IPEO0TETh ITH HEOCTATKH MCTONB3YIOT OJIMH U3 CAMBIX paclpocTpa-
HEHHBIX MOJXOJ0B - KOMIIOHEHTHBIN 10/1x0/1. OOBIYHO B MPHJIOKEHUSX UCIOJIb3Y-
FOTCSI KOMITOHEHTHI TI0JIb30BaTEIBCKOTO HHTEpdelica (MX 4acTO Ha3bIBAIOT DJIEMCHTA-
MU YIpaBJICHUS), TaKWE KaK TAOIUIIBI M KHOMKH, a TAaKKe BCIIOMOTATEIbHBIC WU
CITyKeOHbIe KOMITOHEHTHI, TIPEIOCTABISIONINE ONpEeICHHBIA HA00Op (YHKIUH, HC-
MOJIB3YEMBIX B JIPYTrUX KOMITOHeHTaX. K ApyroMy Tumy pacrnpoCTpaHEHHBIX KOMIIO-
HEHTOB OTHOCSATCSI PECYPCOEMKHE KOMIIOHEHTHI, JOCTYI K KOTOPHIM OCYIIECTBISETCS
HEYacCTO, U aKTUBAIMs KOTOPBIX BBIMOHICTCS «TOYHO BOBpems» (just-in-time, JIT)
(OOBIYHO HCTIOIB3YETCS B CIIEHAPUAX C YAAICHHBIMU WIIH PACTIPEACICHHBIMA KOMIIO-
HEHTaMH); U KOMIIOHEHTBI C OY€pebl0, BBI30BBI METOJIOB KOTOPHIX MOTYT BBITIOJ-
HATHCS ACHHXPOHHO 3a CUYET MPUMEHEHUS OYepeIn COOOIICHHM, I XpaHCHUS U TIe-
PECBUIKH.

B mepBoii nmabopatopHoii paboTe MpUBEAEH MpUMEp co3maHus Web — mpwuio-
’KCHHsI, OCHOBBIBAasICh HA KOMITOHEHTHOM TOJIX0/Ie, KOTJa cpeaa pa3paboTKH pacio-
naraet OuOIMOTeKaMU KOMIIOHEHTOB, KOTOPHIE MOKHO MCIOJIb30BaTh JJISI CO3/IaHMUS

MOJIh30BATEIHCKOTO Tpaduaeckoro uHTEpdeiica.
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2 JIabopatopHbie pabOTHI IO AUCHUILIUHE «IIpoeKkTHUpOBaHUE KIMEHT-

CEPBEPHBIX MPUIIOKCHUI

2.1 JIP-1. UccnenoBanue web - IpUIOKEHUHN KaK KIMEHT-CEPBEPHBIX

CTPYKTYP

2.1.1 llenn 3aHsTHS
Bripabotath HaBbIKM cocTaBieHus nporpamm B Buae WEB npunoxenwit, nc-

ciaeays nmpouccc ux IMpOCKTUPOBAHMA.

2.1.2 TeopeTnueckre OCHOBBI U IPUMEP BHITIOTHEHUS

B cocTtaB KIMEHT-CEpBEPHBIX NPHWIOKEHHH, KaK COCTaBHOIO IPOrPAMMHOIO
obecnieuenus (I10), oueBuHO, BXOAAT cepBepHas M KIMEHTCKas yactu. Kak npaBu-
70, 00€ 3TU COCTAaBJISIOIIME MPUIIOKEHUS pa3padaThIBAlOTCS Kak HHTEpQeicHbIe
OPOAYKTHI, T.€. COAEpKAIINE CclielruaIbHble MOAYIH (OJ0KH) JIJIs1 00ecIIeueHUsl CBSA3U
YeJIOBEKa M BBIYMCIHUTENBbHON cpefpl. OT 3TOro 3aBUCUT, B KOHEUYHOM HTOrE,
HACKOJIBKO IIPOCTBIM MJIM CJIOKHBIM Oy/I€T UCIOJIb30BaHUE IPUIIOKEHUS, a TAKIKE €ro
ONTHUMaJIbHOE (DYHKIIMOHUPOBAHUE.

[ToaTOMY, BaXKHO HAYYUTHCS COCTABIATH yIOOHBIE B MCIOJb30BAHUHN U (PYHK-
IUOHAJIBHO ONTHUMAJIbHBIE KIIMEHT-CEPBEPHBIEC TPOTYKTHI.

CocraBneHre WeD-pHIIoKEHUsST BBITIONHIETCS B cpene paspaborkum Visual
Studio Ha s3p1Ke TporpammupoBanus C# [7, 8].

B nacrosimee Bpemsi, C# BKJIIOYEH B CEMEICTBO MPOAYKTOB 3TOM CpeJlbl pa3pa-
00tku I1O Ha pa3nMUHBIX S3bIKAX BBICOKOTO YPOBHS — MOIIHOW MHTETPUPOBAHHOU
cpenbl pa3padOTKU MPUIIOKEHUIN Pa3IMYHOTO YPOBHS CIIOKHOCTH M Ha3HaueHus. B
ATOM MaKeTe UCIOJb3yeTCsl eAMHasi MHTerpupoBaHHas cpena paspadborku (IDE), co-
CTOSIIIAs U3 HECKOJBKHUX 3JIEMEHTOB: CTPOKH MEHIO, [TAHEJIM UHCTPYMEHTOB, pa3iny-
HBIX 3aKpEIJIEHHBIX WJIA aBTOMAaTUYECKU CKPBIBAEMBIX OKOH MHCTPYMEHTOB B JIEBOI,

HWKHEN WM MpaBod 00JacTsAX, a Takke oOiactu peaakTopoB. Habop AocTymHbIX
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OKOH MHCTPYMEHTOB, MEHIO U IMaHeJel HHCTPYMEHTOB 3aBUCUT OT THUIA MIPOEKTa WU

¢aiina, B KOTOPOM BBIMIOJHSAETCS pa3padoTka (pucyHok 2.3).

o Xamarintore - Microsoft Visual Studio Y2 | Quick Launch (Crl+ P - & x
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP §. David Siegel ~
(- B-2 P Start - Debug - iPhone -/ B% _ NoDevices Attached + () M & B . No Devices Attached cOoRNXEVE. mfE 37
g f Webservice.cs® Gravatar.cs FileCache.cs EventArgs.cs Color.cs MainActivity.cs ~  Solution Explorer ~ X
:"4‘ *2 XamarinStore.i05 ProductDetailViewController = @ LoadProductData) @ e-20AEH o ,,‘_I
- NSTimer.CreateScheduledTimer (.5, () => view.RemoveFromSuperview ()); ¥
H await tes.Task; Search Solution Explorer (Ctrl+ -
. b & Shared -
g } b &[%] XamarinStore.Droid
ér , 4 & XamarinStore.i0S
string[] imageUrls = new string[e]; b =® References
public void LoadProductData () b Companants (1 upeites)
{ . b Helpers
// Add spinner while loading data. 3 R
TableView,Source = new ProductDetailpagesource (new [] { esourees
3 Fel 4 Shared
new Spinnercell(),
" 4 & ViewControllers
: b c* BasketViewControlier.cs
colorOptions = CurrentProduct.Colors; e T eontc e
sizeOptions = CurrentProduct.Sizes; > B ProcessingViewControllar.cs
imageUrls = CurrentProduct.ImageUrls.ToArray().Shuffle(); b 5 c* ProductDetailViewControllercs
b &C* ProductListViewController.cs
imageView = new JBKenBurnsView { b &c* ShippingAddressViewController.cs
Frame = new gleF (8, -68, 320, 408), b &C* StringTableViewController.cs
Images = -Range (@, imageUrls.Length).Select(x=> new Ullmage()).Tolist(), > Views
UserInteractionEnabled = false, bac AppDe\egale cs
e a1 Frritlamante nlict -
loadImages (); Solution Explorer Team Explorer Class View
var productDescriptionView = new ProductDescriptionView (CurrentProduct) {
Frame = new RectangleF (@, @, 320, 120), Properties v Ex
TableView. TableHeaderView = new UIV tangleF (8,0, imageView. Frame.Width, inageView. Frame.Bottom)) {imageView}; ema,
var tableItems = new List<UITableviewCe
new CustomViewCell (productDescriptionView),
Y
tableItems.AddRange (GetOptionsCells ());
TableView.Source = new ProductDetailPagesource (tableltems.ToArray ());
TableView.ReloadData ();
}
async void loadImages()
{
for (int i = @; i < imageUrls.Length; i++) {
var path = await FileCache.Download (Product.ImageForSize (imageUrls [i], 320 * UIScreen.MainScreen.Scale));
100% = 4
F# Interactive Error List Output
Ready Ln 125 Col 35 INS

Pucynox 2.3 — OxHo cpensl pazpaborku Visual Studio

B 510l MHTEepakTUBHOU cpeje pa3pabOTKu MporpaMM MOXHO CO37aBaTh Kak

npunoxenns Windows Forms, Tak u web npuioxenus B Buae browser application

(puc.2.4).

Recent Templates

Sort by: [Default

| Search Installed Templates

Installed Templates
ch Windows Forms Application  Visual C#

Visual C#

Online Templates Eﬁ WPF Application Visual C#
=ch Console Application Visual C#

L=e
Class Library Visual C#

WPF Browser Application Visual C#

Empty Project Visual C#

2] lof| &l &
x5

MName: WpfBrowserApplicationl

Type: Visual C#

Windows Presentation Foundation
browser application

Pucynok 2.4- Co3nanue npoekrta ajist Web - mpuaoKeHus
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Cpena pa3paboOTKu aBTOMAaTH4ecKu (HOpPMHUpYET BeCh HEOOXOAMMBIA KO/ BO
BpEeMsI «IIEPETACKUBAHUSD) Ha MPEIOCTaBIIEMYI0 (POPMY HYKHBIX JIEMEHTOB yIIpaB-
JCHUSL.

Jlanee, HanMcaHuWe KOJA MPWIOKEHHS OYEHb TMOXOKE Ha paboTy B CTaHIAPT-
HoM mipoekte Windows Form, xoraa nHTepdeic MPHIIOKEHUS COCTABISETCS «Iepe-

TACKUBAHUCM) 3JICMCHTOB YIIPABJIICHUA Ha UCXOIHYIO (bOpMy

2.1.2.1 OcHoBHBIE 35IeMEHTHI Ipaduyeckoro uHTEepdeiica moap30BaTeNs

s cozmanus rpadpudecKux HHTEPPEcoB Web - IpHUIIoKEHUIH HCIOIb3yeTCs
oOmupHas O6ubnmoreka Form sizpika C#. [IpuHUMI cOCTaBICHHS OKOHHOTO WHTEp-
detica, KaK yKa3pIBAJIOCh PaHEE, MPOCT - cO3/aeTcs mycTas (popma, KoTopast Haclemy-
eT (MCToJIb3yeT) OMOIMOTEKY rOTOBBIX perieHuit Form. [lanee, meperackuBas Ha 3Ty
dbopMy HEOOXOUMBIE DJIEMEHTHI YIIPABJICHUS U OTOOPAXKEHUS] COCTABJISETCS KIIMEHT-
CKasl 4acTh TSI pEIICHUS 3a/1auM, YKa3aHHON Ha MPAKTHIECKOM 3aHSITHH.

DNeMEHTOB YNpaBlieHUs B YKa3aHHOW OMOIMOTEKE MHOXKECTBO, PACCMOTPUM
TOJIBKO YacTO YHOTpeOIsieMble U HEOOXOAUMBIC ISl PEIICHUST TTOCTABICHHBIX HA 3a-
HSATHHU 33]1a4.

OCHOBHBIMH 3JIeMEHTaMU (POPM SBIISIOTCS:

— label — MeTka ns 0TOOpaXkKeHUS CLIPAaBOYHON HH(POPMAIINH;
— textBox — TexcToBo€ moJie /1711 BBOJUMBIX U BHIBOAUMBIX JaHHBIX;
— button — kHOTKA [Tt NCTIOJTHEHUST TPEOYEMBIX JICHCTBUH.
[TpuBeaem npuMep NPOCKTHPOBAHUS WED - MPHUIOKEHHS U MOKa)KeM Kak IMpo-

IPaMMUPYIOTCS YKa3aHHbIE 3JIEMEHThI HHTEep(deiica.

2.1.2.2 Tlpumep BBITIOIHEHUS 3aJaHUS

3amaHue: COCTAaBUTh WeD — IpUIoKeHHE IS 0TOOpaKeHHs 00yJaroIero KoH-
TEHTA.

Tak BeITISAUT cTapTOBast (popMa MPUIIOKEHHUS C pa3MEIICHHBIMUA Ha HEMl HE0O0-

XOJUMBIMUA KHOITKAMH, TEKCTOBBIMH TIOJISIMU M TOMY T10I00HOE (pUCYHOK 2.5).
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Pucynox 2.5- CtapToBO€ OKHO TIPHIIOKESHUS

Ee xox B Xxaml nipencrasiennn 3agaeTcs B BUIAS TaOJIUIIBI 33JaHHBIX pa3MEpOB

(sructuar 2.1).

Jluctunr 2.1- Onucanne GopMbl

<Grid Height="684" Width="1130" Background="Gray">

CooTBeTcTBYIONMH 3TOM cTpaHulle koA B C# mokaszaH B TUCTUHTE 2.2,

Jluctunr 2.2- [Iporpammusiit koa Gopmer 1

// HeobxongumMmele aBTOMaTHUUECKHM MNOAKJIRUaeMEle OubOIJIMOTEKHU

using
using
using
using
using
using
using
using
using
using

using

System;
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

Collecti
Ling;

Text;

Windows;
Windows.
Windows.
Windows
Windows.
Windows

Windows

ons.Generic;

Controls;,

Data;,

.Documents;,

Input;,

.Media,

.Media.Imaging,
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using System.Windows.Navigation;

using System.Windows.Shapes;

// [poCTpPaHCTBO MMEH MIPOeKTa

namespace WpfBrowserApplicationl

{
// HacmenmoBaHme kjlacca Page co BceMu BJIEMEHTAaMM yIIPaBJIEHMS
public partial class Pagel : Page
{
// KOHCTPYKTOP CTapTOBOM (GOPMEI, WMHUIMATINZUPYOIMI €€ KOMIO=
HEHTE
public Pagel ()
{
InitializeComponent () ;
}
private void buttonl Click(object sender, RoutedEventArgs
e)
{
string puti = "I:\\Pril\\Lex";,
webBrowserl.Navigate (puti + "\\" +"I1.mht");
}
private void buttonZ Click (object sender, RoutedEventArgs
e)
{
string puti = "I:\\Pril\\Lex";
webBrowserl.Navigate (puti + "\\" + "2.mht");
}
private void button3 Click (object sender, RoutedEventArgs
e)

string puti = "I:\\Pril\\Lex",

webBrowserl.Navigate (puti + "\\" + "3.mht");



e)

e)
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private void button4 Click (object sender,

string puti = "I:\\Pril\\Lex";

RoutedEventArgs

webBrowserl.Navigate (puti + "\\" + "4.mht");

private void buttonb Click(object sender,

string puti = "I:\\Pril\\Lex";,

webBrowserl.Navigate (puti + "\\" + "pl.

private void button6 Click (object sender,

if (comboBoxl.SelectedIndex == 0)
{
string puti = "I:\\Pril\\Lex";

webBrowserl.Navigate (puti + "\\" +

}

i1f (comboBoxl.SelectedIndex == 1)

{
string puti = "I:\\Pril\\Lex";
webBrowserl.Navigate (puti + "\\" +

}

1f (comboBoxl.SelectedIndex == 2)

{

string puti = "I:\\Pril\\Lex",

webBrowserl.Navigate (puti + "\\" +

RoutedEventArgs

mht") ;

RoutedEventArgs

"Labl.mht") ;

"LabZ.mht") ;

"Lab3.mht") ;
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private void button’/ Click (object sender, RoutedEventArgs

e)

1f (comboBoxl.SelectedIndex == 0)
{

NavigationService.Navigate (new Uri("/Page2.xaml",
UriKind.Relative));
}

1f (comboBoxl.SelectedIndex == 1)

{

NavigationService.Navigate (new Uri("/Page3.xaml",
UriKind.Relative));
}

1f (comboBoxl.SelectedIndex == 2)

{

NavigationService.Navigate (new Uri("/Page4.xaml",
UriKind.Relative)) ;
}

W3 nuctuHra BUAHO, YTO B CAMOM Hadajle aBTOMAaTHUYECKH CO3/1a€TCsl CTapTO-
Bas crpanuia Pagel co BceMu HEOOXOAUMBIMH OUOIMOTEKAaMU, KOTOpas HACIEIyeT
kjacc Page, B KOTOpOM eCTh BC€ HEOOXOIUMBIEC 3JIEeMEHTHI yrnpaBieHus. KoHcTpyk-
TOP ATOM CTpaHUIIBI IPU OOpAIIEHUH K HEH MHUIMAIU3UPYET BCE pa3MEIICHHbIE Ha
HEil KOMIIOHEHTHI (CM. KOMMEHTapUH B JTUCTUHTE 2.2).

Ha »Toli cTpanuie pa3MelieHbl KHONKH YIpaBieHHs (KoMmoHeHT button),

«BBIMAJAIONINE» MEHIO JIJIsl BEIOOpA OJTHOTO BUJIA 3aHATUN U3 CIUCKA (3JIEMEHT COM-
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boBox), MeTka a1 MOMEIEHUsST 3arjiaBUil paszesioB crpaHMibl (daemeHT label), a

TaK)kKe OKHO I TPOCMOTpa BRIOpaHHOTO KOHTeHTa (webBrowser).

2.1.2.3 Pa3paboTka cTpanul pazzaena « Teopus»

CpabaThIBalOT yIpaBIIAIOIINE 3JIEMEHTBI, OIIMCAHHBIE BBIIIE, IO KJIUKY HA HUX
JeBoi kiaBuimied MbIKA. [Ipym 3TOM BKIIIOYAIOTCA WX OOPaOOTYMKHU COOBITHIA.
Hanpumep, st oroOpaxeHuss Matepuaia pasaena «BBeaeHue» mnocie HaxaTus Ha
3Ty KHOIIKY Ha CTapTOBOM CTpaHUIIE MCIIOIHSETCS CIEAYIOIUN Koa 00paboTunka co-

OBITHI1 3TOM KHOIIKH (JTUCTHHT 2.3).

JIuctunr 2.3- Kox o6padotunka coobitus «Haxkatue» kHonku «BBenenue»

private void buttonl Click (object sender, RoutedEventArgs e)

{
string puti = "I:\\Pril\\Lex";,

webBrowserl.Navigate (puti + "\\" +"I1.mht");

BuaHo, 4TO CTpOKOBOW mepeMeHHOW Puti mpucBamMBaeTcsi MyTh K COOTBET-
cTByromeMy (aiiny. Jlamee KOMIOHEHTY 3TOoH crpaHuibl WebBrowserl, kortopwrii
HYKE€H JUIsl 0TOOpaKeHHsI BBIOUPAaeMOro KOHTEHTa Ha HEeW, IPUCBAUBAETCS COACPIKH-
Moe (aiia, KOTOPBIA HaXOIUT W Bo3BparaeT metoa Navigate() corsacHo myTH, KO-
TOPBIA XPAHUTHCSA B TIEPEMEHHOM PUti.

AHanornyHo 00padaThIBAIOTCS COOBITUS UCTIOIB30BAHUS IPYTUX KOMIIOHEHTOB
CTpaHUIIBL.

Tak, 4T0OBI OTOOPA3UTH HYKHYIO TEOPUIO HEOOXOAUMO OylEeT HaXaTh COOT-
BETCTBYIOIIYIO KHOIIKY Ha CTapTOBOI (popMme.

T.e. mpu HakaTUM KHONKHU HAET oOpauieHue Kk ¢ainy, Oepercss U3 Hero HMH-

(opmarirst ¥ BBIBOAUTCS HA SKpaH (pucynku 2.6, 2.7).



Jlexnusa 1. Beenenue. HasHaueHHe Kypca H OCOGEHHOCTH €ro OCBOeHHA. CTPYKTypHBIE |_|
SA3BIKH IPOTPAMMHPOBAHHS B CPaBHEHHMH C OPYTHMH BHIAMHU A3BIKOB BRICOKOTO YPOBHS.
VIpaBnAomIue onepaTops A3bika C++(C#)

1. Beegenne. IToHsATHE A3BIKOB IPOrPAMMHPOBAHHUS.
2. Vhopapisilomue onepaTopel A3bika CH.

1. BBeaeHue

TlepBhle A3BIKH IPOTPaMMHPOBAHHA BO3HHMKIM OTHOCHTENHHO HENaBHO. Pas3nu4HbIe
HCCIeNoBaTell YKa3pIBAlOT B KavecTBe BPeMeHH HX co3zaHud 20-e, 30-e u maxe 40-e
ronel XX CTONETHS.

II . TIporpaMMsl, HAIHCAHHbIe Ha PAHHHX S3BIKAaX IPOTPaMMHPOBAHHSA, NPENCTAaBIIAIH
paKTHKa: cobolf mHHeiHble IOCIeNOBAaTebHOCTH 3JIEMEHTApHBIX OMNepaluil ¢ perHcIpaMH, B
KOTOPBIX XPaHHUTICH JaHHbIE.

PaHHMe $3BIKH IIPOTPAMMHpPOBAaHHA OBUIM ONTHMH3HPOBAHBI IION alIapaTHYIO
APXHTEKTyPy KOHKPETHOTO KOMIBIOTepa, I KOTOPOTO NpedHA3HAYalHCh, H XOTS OHH
obecneyHBamy BEICOKYIO 3(Q(EeKTHBHOCTb BBIMHCICHHMH, IO CTaHIAPTH3AUHH GBUIO ele
manmexko. IIporpamma, KoTopas ObUIa BIIONHe pabOTOCIHOCOGHOH Ha  OXHOM
BBIYHCIIUTEIBHOI! MallliHe, 3a4acTyI0 He MOIJIa BBIIONHATECA Ha IPYTOi.

B HacTosIee BpeMs CYMIECTBYIOT THICSYH PA3MHYHBIX A3BIKOB IPOTPaMMHpPOBAHHA.
VIX MOKHO KIacCHOUIMPOBATh IO PA3IHYHBIM IpH3HaKaM. IIpekne BCero, Bee A3BIKH
TIPOTPaMMUPOBAHHA IPHHATO Pa3[elATh Ha HeTbipe GONMbIINe TPYIIIEL:

Jla6oparopras paGora Nel.

P o P

1.1Beramciute  sHadenue Qynxumm npu A=15. B=2, C=25 (koHcTanTel BBeCcTM M3 daitna) u
TIPOM3BONBHOM X (BEBECTH C KIaBMaTypsl). PesynbTar Harledarats Ha 3KpaH U BBIBECTH B (aiii.

y=385x°IjA -B™°}

1.2. BEIACHUTE, CYMECTEYET JIM TPEYT -aMH Bep A(xl.yl), B(x2.¥2).C(x3.y3).

Jla6oparopras pabora Ne2.
HpaKl‘HKa: Iurauveckue anzopummsl:
2.1. Quxa ¢ napamempom - FOR:
Brigectn Ha negars byHrIMM 2, Z=sin(1/x)+5cos(x-3)+x ang X, M3MEHAIOmMeroca Ha
otpeske [-7.4] c marom 1. Tlpyu 3TOM. pesynsTaT BEIEECTH Ha SKPaH U 3anucats B daiin.

2.2. Ouxa ¢ npedycrosuem — while:
Onpenennts, SBI4€TCA IM HaTypanbHOe 9McI0 N CTeMeHBH 4ucia 3 WM HeT. PesyunbTaT EBIEECTH Ha
3KpaH U 3armcaTts B ait.

2.3. Huxa ¢ nocmycrosuem- do while:
Haittit cymmy sHagenmit pynxumn Y=COS(X/A)+X/(A-2) nna X. namenaromeroca ot -20 1o 3 ¢ marom
1.4. PesynsTar BEIBECTH Ha 5KpaH ¥ 3alucats B paiin.

Pucynoxk 2.7 — Otobpakenue koHTeHTa B o0actu «lIpakTukay

Kak Ob10 cka3aHO BbIlIe, (aiiibl KOHTEHTa JIODKHBI OBITh MPEACTAaBICHBI B
dopmare html u pasmemniens! B manke LeX 1mo ykasaHHOMY ITyTH.

Teneppb HyKHO pa3paboTaTh CAEAYIOUINE CTPAHUIIBI TIPUTIOKEHUSI.
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2.1.2.4 Paszpabotka ctpanuil pasaena «lIpakrukay
DTOT pa3zell CTapTOBOM CTPaHUIIBI HYXKEH JUIsl peall3aliy MPaKTHISCKON Ja-
cTi Kypca. OH COJIEP)KUT KHOIKY «3aJaHuey, 0 HAKATHIO Ha KOTOPYIO BBIBOJIUTCS

JUTSL IPOYTEHUSI TEKCT 3aJaHusl JIJIsl MPAKTUUYECKUX 3aHSATUN U JTaOOpaTOPHBIX padOT

(ymactunr 2.4).

Jluctunr 2.4- Kon 06pabotunka cCOOBITHS KHOTIKH «3aaHue»

private void buttonb Click (object sender, RoutedEven-

tArgs e)

string pup = "I:\\ Pril\\Lex";

webBrowserl.Navigate (pup + "\\" + "pl.mht");

B pasnene «Ilpumep» nHaxomutcs comboBox1 nnst Toro, 4To66 MOXHO OBLIO
BBIOpaTh HYXKHYIO JTaOOpaTOpHYIO paboTy, KOTOphIE 3aJaf0TCSl CIIUCKOM B €r0 CBOM-

ctBe Select item (pucynoxk 2.8).

[Eaiiection Editor: Ite

Select item: Properties:

ComboBoxdtern ¥ || Add 8} %l Dl | Search
ComboBoxdtern +
ComboBoxdtern 4 Common
+ -
ComboBoxdtern DataContext @ Binding..
..>< Style @ Resource.

# | laGoparHan Nl

Pucynox 2.8 — Onpenenenue cnucka 1abopaTopHbIX padboT

[Tocne BeIOOpa HOMepa J1aboOpaTOpHOU PabOTHI MO HakaThio KHOMKU «Kom»
JIOJDKEH OBITH TIEPEX0/1 Ha CTPaHUILY ATOH J1abopaTopHOi padoThl (JIUCTUHT 2.5).

Jluctunr 2.5- Kog o6paborunka coopiTrs kHONKH «Kom»

private void button6 Click (object sender, RoutedEven-

tArgs e)

i1f (comboBoxl.SelectedIndex == 0)
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{
string pup = "I:\\ Pril\\Lex";
webBrowserl.Navigate (pup + "\\" + "Labl.mht") ;
}
1f (comboBoxl.SelectedIndex == 1)
{
string pup = "I:\\ Pril\\Lex";
webBrowserl.Navigate (pup + "\\" + "Lab2.mht") ;
}
if (comboBoxl.SelectedIndex == 2)

{
string pup = "I:\\ Pril\\Lex";,

webBrowserl.Navigate (pup + "\\" + "Lab3.mht") ;

Bunno, 4To BBIOOp HYXHOM J1aOOPATOPHON pabOTHI BHITIOJIHSIETCS Yepe3 YI0-
BJICTBOPEHHE COOTBETCTBYIOIIEMY YCIIOBHIO B IPUBEICHHOM 00pabOTYHKE COOBITHIA.
[Tpu sTom, B WebBrowser1 3arpyskaercst TEKCT IporpaMMbl COOTBETCTBYIOIIEH 3a/1a-
Y.

Knonka «Pemienue» moikHa 3amycKaTh €IIe OJHY CTPaHMUILY JJIsi BHIOpaHHOMU
nabopaToOpHOM pabOThI, T/I€ MOKHO BBECTH MCXOIHBIC JAHHBIC U MOJIYYUTh PEIICHUE

B UHTEPAKTHUBHOM peXUMe (JIUCTHUHT 2.6).

JIuctunr 2.6- Kog o6paboTturka coObITHsI KHOTIKU «Permenuey

private void button7/ Click (object sender, RoutedEven-

tArgs e)

if (comboBoxl.SelectedIndex == 0)
{
NavigationService.Navigate (new Uri("/Page’2.xaml",

UriKind.Relative) ) ;
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1f (comboBoxl.SelectedIndex == 1)
{

NavigationService.Navigate (new Uri("/Page3.xaml",
UriKind.Relative)) ;

}
1f (comboBoxl.SelectedIndex == 2)

{

NavigationService.Navigate (new Uri("/Page4.xaml",
UriKind.Relative)) ;
}
}

U3 storo oOpaboTunka COOBITUI BUIHO, YTO IO BHITIOJHEHHIO COOTBETCTBYIO-
mrero yciosus meroa Navigate(new Uri(, )) 3amyckaeT COOTBETCTBYIOIIYIO CTPAHHUILY
C HOBBIM QJIPECOM M3 CITMCKa BO3MOXHBIX cTpanull (Page2.xaml-Page4.xaml).

[Tocne 3amycka O HON W3 JTAOOPATOPHBIX PadoOT, yIpaBIeHHUE TOJHKHO TMepe/ia-

BaThCS 3TOM cTpaHuIle (pucyHok 2.9).

Jla6oparopras pabora Nel

JInECeHHBIE H PAasECTEIAKIMHCCA AITOPHTMBL

3ananwe 1

Pucynox 2.9 — Ctpanuna BeIOpaHHO# J1ab0paTOpHON pabOTHI
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Ha »Tux cTpaHunax ecTb Hy)KHbIE 3JIEMEHThI YIPABJIEHUS, YTOOBI MOYKHO OBLIO
MOJICTAaBUB MCXOJIHBIC JIaHHBIC, MMOJYYUTh PEIICHHUE 3a/ayd U3 JabopaTtopHoi pado-
Tbl. BEpHYTBhCSA Ha CTaPTOBYIO CTPAHUIY HMPWIOKEHHS MOYKHO IO COOTBETCTBYIOLIEH

KHOIIKE (JIUCTHHT 2.7).

JIuctunr 2.7- Kog 06paboTturika coObITHsI KHONKU «BepHYThCS K BBIOOPY»
private void buttonl Click (object sender, RoutedEven-

tArgs e)

NavigationService.Navigate (new Uri("/Pagel.xaml",
UriKind.Relative)) ;
}

2.1.2.6 [ToaroToBka KOHTEHTA IIPUIOKCHHS

Jlns Toro, 4ToOBl MOXHO OBLIIO OTOOpa)kaTh OOyYaroIIue MaTepuajibl B 000-
J04YKe WED - mpuioyKeHus: OHM JTOJIKHBI OBITh mpencTaniensl B html dopmare, ¢ ko-
TOPBIM HauOoJIee MPOCTHIM 00pa3oM MOTyT paboTath Web npuinoxeHus.

[ToaroToBKa KOHTEHTA UET MO CICAYIOMEMY AITOPUTMY:
— MPOCTABJISAIOTCS HEOOXOAMMBIC THIEPCCHUIKUA B (Dailylax — MCXOTHUKAX, KOTOPHIC

OTKpBIBatoTCA B peaakrope MS Word;

— (baiin coxpansiercs B ykazanHou nanke (Lex) B popmare html.

TekcT Bceld MporpaMMbl MPEJICTABIEH B IPUIIOKEHUH A.

2.1.3 Topsimok mpoBeACHUS UCCIICIOBAHUI

AJIropuTM BBITIOTHEHUS 3aanuii JIP cnemyrommii:

— BBIOpaTh 5 3a/1a4 MO CIEAYIOIIEMY IPaBUILy: HOMED M0 >KypHaly- IepBas 3ajaya,
HOMEDP KaXKIIOM MOCTEeAYIoNel 3aauu onpeaensercs npuodasienneM mudpsr 3 K
HOMEpY TepBOM 3ajlaud, KOTOPHIA TOJIBKO YTO BBIYUCIWIN (€CIU JOCTUTHYTO
OKOHYAaHUE CIKHCKa BAPUAHTOB 33/1a4, TO MEPEUTH B €ro HA4aJIO);

— COCTaBHUTh METOJIbI ((PYHKITMM) pelieHus BCeX 3a/1a4, TOMECTHTh BX B kiacc Forml

¥ CHaOJIUTh MOJIb30BaTEIILCKUM UHTEP(EiicoM B BHie Weh — IpHII0KEeHNUS;
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— WCCIIeZIOBaTh 3aIlyCK MpWIIoKeHus depes Internet Explorer, pasmectus mpumoxe-

nue Ha Local host. Coenath BBIBOJBI O JOCTOMHCTBAX M HegocTaTkax Web — mpu-

JIO’KEHHUI KaK ONPEJIETIEHHOTO BUAA KJIMEHT — CEPBEPHBIX CTPYKTYD;

— o(opMUTH OTYET JTsl BCETO MPUIIOKEHHUS BIICJIOM, BKJIFOYHMB B HETO 3aJaHKE, OJIOK-

12,

cxeMy ajnroputMa (B JIEKTPOHHOM BHJIE), TEKCT IporpamMmbl U SKrin-shert pesyib-

TaTa BBIIIOJTHCHUS Ka}KI[Oﬁ 3a/la4i U IIPCACTABUTH €TI0 Ha ITPOBCPKY.

2.1.4 BapuaHTbl 3a/1aHUI

. Halitu CpCOHCC apI/I(l)MeTI/I‘IGCKOG ITOJIOKUTCIBHBIX YUCCJI, BBCIACHHLBIX C KJIaBHUa-

Typbl. Bcero BBectr N pa3iMuHbIX YHCEN.

. BBectn ¢ knaBuarypsl N uncen. Haiitn cyMMy Tex M3 HUX, KOTOpPbIE PUHAJIE-

KaTt uHTEepBay (2;9).

. I[JIH N BBCACHHLBIX C KJIIABUATYPbI YHUCCJI HAWUTU CYMMY IIOJOKUTCIIBHBIX KpPAaTHBIX

TpEM.

. s apudmerndeckoil nporpeccuu 4, 9, 14, 19... HaliTH nIepBbIE N YJIEHOB 3TOU

HPOTPECCHHU.

. Haiitu cymMy oTpunaTenbHbIX 3HaueHHi (QyHKIHH Z=sin(5-X)/COS(X-2) mis X,

M3MEHSIONIErocst Ha oTpeske [-5,12] ¢ marom 1.

. Halitu cpeanee apudmernueckoe OTpuUATENbHBIX YUCEN, BBEACHHBIX C KJIaBHa-

Typsl. Becero BBecTu N pa3nuyHbIX ynces.

. Halitu cpennee apudmernueckoe uuces, NpUHAAIEKAINIMX OTpe3ky [2,184],

KpaTHBIX 2 1 BBEJICHHBIX C KJIaBUaTypbl. Bcero BBeCTH N pa3iIMyHBIX YHCEIL.

. Haiitn cymmy 3Hauenuit pynkumu, oonpmux 2 Z=sin(1/x)+5cos(1/(X-3))+x mis

X, U3MEHSIONIErocs Ha oTpeske [-3,8] ¢ marom 1.

. HaliTu n 4wieHOB mOCIe0BaTEIbHOCTH X1 =X2 =X3 =1; Xk =Xk.1 + Xk-3.
10.
11.

Brrancante nociienoBaTeibHOCTh N uncen Ag =X, A1 =2, Ak =Ak1 -Ak-2.

Hns x1 =0,3 u x2 =-0,3 naittu  xk =k+sin(xk-2) qs k, usmensronierocs ciemny-
romuM obpaszom: k =3.4,...,14.

CocTtaBuTh TaOIUIly NEPEBO/IA JIOWMOB B CAHTUMETPHI JJI PACCTOSHUM OT 1 110

13 nro#iMoB ¢ marowm 1.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

21.

28.

29.
30.
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BreiBecTn Ha medarh 3HadeHus (QyHkmuu, MeHbmue 2, Z=sin(1/x)+5cos(x-3)+x
JUJISL X, U3MEHSIONIErocs Ha oTpeske [-7,4] ¢ marom 1.

HaneuaTtats Tabnuiy 3HaueHudd pynkiuu Y = tg(x/b)+x/(b-2) mis X, u3MeHso0-
merocst oT 0 7o 10 ¢ marom 1 (b - mpou3BOIBLHOE YKCIIO).

Beraucnaures N -pIif WIEH IIOCIEA0BATEIBHOCTH Xk = Xk-2 -Xk-1, Xo = 2,4 X1 = 3,8.
CocraButhb Tabnuily nepeBoja cyTok (ot 1 10 7) B 4achl, MUHYTBI, CEKYH/IbI.
Bbrurciauth N-bIii WI€H MOCIEI0BATEIbHOCTH Xk = Xk1 + (2/3)Xk2 + 1, X3 =-1,
X2 :1,38.

Haneuarats 3Hauenus ¢pyHkimuu z = 1/(x-2)+1/(x-5)+In(12,8-X) mns x, u3meHs-
fo1erocs Ha otpeske [-4,14] ¢ marom 1,23.

BhIBecTH Ha mevath OTpUIlaTEeIbHbIC 3HAUCHHUS GYHKIUU z=sin(5-X)/COS(X-2) ms
X, U3MEHSIoIEerocs Ha otpe3ke [-6,13] ¢ marom 1 (yuecTs 00macTh JOMYCTUMBIX
3HAYECHUU (PYHKIIUH).

M3 N BBeZICHHBIX C KJIaBUATYpPbI YHCEI HalleyaTaTh KpaTHbIE 3 U MEHbIHE 58.
Bectu ¢ knaBuatypsl N uncen. HameuataTh Te U3 HUX, KOTOpbIE MPUHAJJICKAT
uHTepBany (1,11) u ABIAIOTCS YETHBIMHU.

M3 N BBeACHHBIX C KJIaBHATYpPhl YHCENI HAlleyaTaTh IOJIOKHUTEIbHBIC, KPaTHBIC
TpeM.

BriBecTu Ha nedath 3HaYeHUs QYHKIUU Z = sin(X/(x-2)), HaXOAsIIIHeCss B UHTEP-
Basie (-0,4;0,8) nms X, u3MeHstomerocs ot 8 a0 -6 ¢ marowm 1.

Beectu ¢ knaBuatypsl N umncesn. Haneuarars T€ U3 HUX, KOTOPBIE IIPUHAIICKAT
uHTepBaty (2;9).

[nsa reomerpuueckor nporpeccuu 2, 6, 18, 54, 162 ... onpenenuts nepBbie h
YJIEHOB 3TOU MPOrPECCUMU.

Bsectu ¢ knaBuatypsl N uncen. Hameuarats T€ U3 HUX, KOTOpbIE HE TTPUHAJIE-
*at unrepsaiy (1;5).

Haiiti n 4i1eHoB MocienoBaTeIbHOCTHA X1 =X =X3 =1; X k=Xk-1 -2Xk-3.

Brrancante nociienosatebHOCTD N uncell Ag =X, A1 =2, Ak =Ak1 + Ak2
CocraButhb Tabnuily nepeBoa KmiorpaMmoB (0T 1 10 13) B rpaMmbI ¢ miarom
Haiitn cymmy 3nadenuit pyHkiun Y=COS(x/A)+x/(A-2) misg X, U3MEHSIOLIETO-

cst oT 2 10 13 ¢ marom 1 (A - IpoOU3BOJILHOE YHCIIO).
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2.2 JIP-2. UccnenoBanue cepBepHoi yactu WEB npunoxxeHui

2.2.1 Lemm 3anaTus
HccienoBaTh cepBEepHYIO0 4acTh Webh — mpuiokeHus, pa3MemeHHOro B CETH

NurtepHet. M3yuntbh 0cOOEHHOCTH PaOOThI MOAOOHBIX MPUIIOKEHUH.

2.2.2 Teopernueckue OCHOBBI U IPUMED BBIIIOJHEHUS
Omnuiiem ajaropuTM COCTaBICHUS THIIOBOTO WED — MPHITOKEHUSL.
1. Co3nanme npoekta Trma web — npuioxxkenue: WpfBrowserApplicationl B Visual
Studio C#.
2. CocraBiieHre HEO0X0IMMOro uHTepdeiica, CTONb3yss OMOTUOTEKY YIPABIISIONINX
AIIEMEHTOB.
3. Otnanka nputoskenus Ha Local host.
4. PazmMeliieHre MpUIOKEHUST Ha KOMITbIOTEpE, MOAKII0YeHHOTOo K Internet u moctym k

HeMmy 1o ykazanHomy URL anpecy.

2.2.2.1 Tlpumep pazpaboTKu WeD — mprtoskeHust

CocTaBUM MNPUIOKEHUE Uil COPTUPOBKH JIBYMEPHOTO MACCHMBA CIy4YalHBIX
IPOCTBIX YHCENT METOJIOM BCTaBKHU.

[IpunoxeHnue MOHKHO 3aaBaTh JBYMEPHBIM MAacCHUB Pa3MEPHOCTBIO M X N
AJIEMEHTOB, 3aOJHATh €r0 CIIy4aHbIMHU MPOCTHIMU YHCIAMH, 3aT€M MEPENUCHIBAThH
€ro MOCTPOYHO B OJHOMEPHBIN MacCUB, COPTUPOBATH €r0 YKa3aHHBIM METOAOM I10
BO3PACTaHUIO JIEMEHTOB M CHOBA MEPENUCHIBATH TOCTPOYHO B IBYMEPHBI MAaCCHUB.

Peanuzyem anroputM, yKazaHHbIN B MyHKTE 2.2.2.

[TynkThl 1 ¥ 2 1ar0T ciaeayronuil MpoeKT B cpeie pa3padoTku (pucyHok 2.10).
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~ Solution Explorer
© - a2 EIEE
= 935 -4 Solution 'MOA4' (1 project)
4 [ # WpfBrowserApplicationl
> [=d Properties
> |l References

Pagelxaml* x ENJeelnifed

Pagelxaml.cs

Web-npunoxeHue (copTWpOBKa MaccvBa METO/ BCTATBKW)

VoroanLF waccus (mn) = GO [ OYMCTITL BCE MOAA 1! = - bin
..... 1 obj
m= 4 = Appxaml

# Appxaml.cs
4 Pagelxaml
] Pagelxaml.cs

n=

HEDE’J‘BI’IV]C!: B OﬂHOMEthIFI MaccKe:

CopTUpoBKa: Properties v I x
Grid <no name> T

Mepezanuce B ABYMEPHBIA MacCKE: e Properties  +# Events

: %l Bl ‘Search ® ‘

. B 4 Common

. [ I » DataContext @ Binding.. 4
G Design . 1+ B XAML mE® Style O Resource.. P
5 <Grid Height="1127" Width="1275"> e Wl ColumnDefinitions <7 [(eelS=tCN )
7 <Grid.ColumnDefinitions> | RowDefinitions [ (Collection) [:]
<ColumnDefinition Width="340*" /> AoEm
<ColumnDefinition Width="935*" /> -
‘ = R Brushes
100% ~ ¢
= Visibility
= Grid Page/Grid ¥
Transform

Pucynok 2.10- Bug npoekta u uHTEpQEeic NpriIoKeHUs

Otnaaka npuiioxeHust (IyHKT 3 alropuTtMa, IpUBEIESHHOrO B 2.2.2) 3aKIII04acT-
Csl B €r0 KOPPEKTHOM 3aIyCKe U YCTPAHEHUHU OIIHOOK.

Tak, mepen TeM, Kak 3amyCcKaThb MPOEKT HY>KHO BO BKJIaJke CBONCTBA MPOEKT
Visual Studio u KOHKpeTHO B cBOMCTBe be30macHOCTh JaTh MOJIHOE «IOBEPHE MPO-

exTy (pucyHok 2.11).
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WpfBrowserApplicationl* x EalsjsRclilNe Pagelxaml.cs

Application
N/A -
Build
Build Events Specify the code access security permissions that yo
2CCess security...
Debug
Enable ClickOnce security settings
Resources
@ This is a full trust application
Settings PP

() This is a partial trust application
Reference Paths

Signing
Security*

Internet -

Pucynok 2.11- OTkpbITHE NOJTHBIX MPaB 715 IPOEKTA

Jlanee, HeoOXoauMo ycTaHOBUTH Entenet Explorer Gpaysepom mo yMor4aHuro,
muia storo B Ilycke u B [IporpamMMax no ymMoa4aHHIO HY>)KHO BbIOpaTh 3Ty IpOrpaMMy

(pucynoxk 2.12).

@ Internet Explorer
|

Microsoft Corporation
http://www.microsoft.com

Windows Internet Explorer 8 obecneuveaeT bonee yaobHy M BesonacHy paboTy ¢ Beb-y3namu. MNossepxreaeTca BLICTPLIA NOWCK C NOMOLLBHD
MaHeny WHCTPYMEHTOB, HAaCTPOWKa Neyatk 6eb-CcTpaHvL, Mcnons3osaHwe R55-kaHanoe.

[na 30 nporpamMmel MCNONL3YHTCA BCE YMONYaHMA

< Mcnonb3oBatb 3Ty NporpaMmy no ymMoadaHuto
Wcnonbsoeats BblﬁpaHHyPO nporpammy 4ANA OTKPBITWMA BCEX TMNOE anI:JU'IOB W NMpOTOKONOE, KOTOPbIE OHa MOXET OTKDbIEaTE NO YMOAYaHWHD.

Pucynok 2.12- HacTpoiika 6pay3epa o yMOIT4aHUIO
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Hanee, 3amyckaeM NpUII0KEHUE U UCTIONB3YeM ero (pucyHok 2.13).

2 WpfBrowserApplicationl.xbap R Q -

Web-npunoxeHue ([COPTUPOBKa MAcCMBa METO[, BCTATBKM)

Vicxoareii maccus (myn) = 22949123317 81
5984124276563
m= 5 411230542351
452586573095
n= 7 888444307586

[ GO ” OYCTTb BCE NOAA ! ‘

Mepe3anuce B OAHOMEPHbIA MacCuB:
22949123317815984124276563411230542351452586573095888444307586

CopTupoBka:

01233599121217222325303033414244454951 5456 57 597576 81 84 84 86 86 88

Mepesanuce B ABYMepHBIA MacciB: 0123359
9121217222325
30303341424445
4951 54 56 57 5975
76 81 84 84 86 86 88

Pucynok 2.13- [IpoBepka paOboTbl Web — prII0KeHUs

Jlnst peanmuzanyu 4-ro IMyHKTa ajlrOpuTMa U3 2.2.2 3alyCTUM YAAQJIEHHO 4Yepe3
cetb MHTEepHET pazpaboranHoe mpuiiokeHue. g 3Toro HeoOXoauMO €ro pasme-
CTUTb Ha 3apErUCTPUPOBAHHOM pecypce u ykazaTb ero URL axapec.

[Ipotokon TCP 3anpammBaet ABa 3neMeHTa AaHHbIX: [P agpec u HoMep nopTa.
URL - 3T0 cTanmapTU3npoBaHHBIN cloco0 3amucH agpeca pecypcea B cetu HTepHerT.
Nurepuet mporokoin (Internet Protocol - IP) oGecnieunBaer norudeckuii agpec, Ha3bl-
BaeMbli [P-agpecom cereBoro ycrporcrsa. Kaxx1oMy 1OMEHHOMY KMEHU KOMITBIOTE-
pa B cucreme AoMeHHbIX UMeH (DNS - Domain Name System) coorBerctByer IP-
aapec. IP-anpeca, ncnonszyemoie B IHTEpHET, UMEIOT onpeneieHHbd popmar. Kax-
IbIiA azipec npeacTaBisieTcs: 32-pa3psaHbIM YUCIIOM (T.€. 4-Ms 6aiiTaMu), COCTOSIINM
U3 YeThIpeX 8-pa3psiiHbIX uKcen (0ailT), kaxaoe B Auana3zoHe 3HayeHui ot 0 go 255.
IToaTOMy, M1 3aperucTpUpOBaHHOrO B ceTH VIHTEpHET pecypca, Halpumep,

http://www.skf-mtusi.ru/ umeercs coii IP anpec. CiienoBarenbHo, YTOOBI yIaJICHHO

3aIIYCTUTDH pa3pa60TaHH0e IMPUITOKCHHC HYKHO YKa3aThb, HaIIpuMcEp,
http://www.dm.ru/ WpfBrowserApplicationl.exe. O4eBHIHO, YTO yYKa3aHHBIH JOMEH

dm.ru momkeH ObITh 3apETUCTPUPOBaH B ceTu MIHTEpHeT.


http://www.skf-mtusi.ru/
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Tekct mporpammbl Web — IpUII0KEeHHUs TIOKa3aH B JIUCTUHTE 2.8.

JIuctunr 2.8- TekcT nmporpammbl Web — mpuiioKeHus

using
using
using
using
using
using
using
using
using
using
using
using

using

System;
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

Collecti
Ling;

Text;

Windows;
Windows.
Windows.
Windows
Windows.
Windows
Windows
Windows.

Windows.

ons.Generic;

Controls;,

Data,

.Documents;,

Input;

.Media;,

.Media.Imaging;

Navigation;,

Shapes;

namespace WpfBrowserApplicationl

{

/// <summary>

/// Interaction logic for Pagel.xaml

/// </summary>

public partial class Pagel : Page

{

public Pagel ()

e)

{

InitializeComponent () ;

}

private void buttonl Click (object sender,

metl (),

}

Random rdl =

void

{

metl ()

new Random () ;

RoutedEventArgs
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int 1 =0, 7 = 0;

int n = int.Parse (textBox4.Text) ;

int m int.Parse (textBox5.Text) ;

int[,] X = new int[n, m];

for (i = 0; 1 < n; 1i++)
{
for (7 = 0; j < m; j++)
{
X[i, F] = rdl.Next (90);,
}
}
for (i = 0; 1 < n; 1++)
{
for (7 = 0; j < m; j++)
{
textBox1.Text += X[i, F] + " ";
}
textBox1.Text += "\n";
}
int[] Y = new int[n * m];
int index = 0;
for (i = 0; 1 < n; 1i++)
{
for (j = 0; 7 < m; j++)
{
Y[index] = X[1i, F];
index++;
}
}
for (index = 0; index < n * m; index++)
{
textBox6.Text += Y[index] + " ";
}

int outt, inn, temp;,
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for (outt = 1; outt < n * m; outt++) // out - paszgenmn-

TEeJIEHE MapKep

{

temp = Y[outt]; //CxommMpoBaTE MNIOMEUEHHEN SJIEMEHT
inn = outt,; //HavaTe nepewmemeHus Cc out
while (inn>0 && Y[inn-1] >= temp) // I[Ioka He HalOeH

MEHBIIMM SJIEMEHT

{
Y[inn] = Y[inn-1]; // COBMHYTE SJEMEHT BIIPABO
-—inn; // [epenTyu Ha OXHY MHNO3UIMIO BJIEBO
}
Y[inn] = temp; // BCTaBUTEL MOMEYEHHEI SJIEMEHT
}
int r = 0;
for (r = 0; r < n * m; r++)
{
textBox2.Text += Y[r] + " ";
}
index = 0;
r = 0;

for (i = 0; 1 < n; 1++)
{
for (7 = 0; 7 < m; j++)

{
X[(i, 7] = Y[r];
r++;
}
}
for (i = 0; 1 < n; 1i++)

{
for (j = 0; 7 < m; j++)
{
textBox3.Text += X[i, F] + " ";

}

textBox3.Text += "\n";,
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}

private void buttonl Click 1(object sender, RoutedEven-

tArgs e)

metl (),
}

private void buttonZ Click 1(object sender, RoutedEven-

tArgs e)

textBox1.Text = "";
textBox2.Text = "";
textBox3.Text = "";
textBox4.Text = "";
textBox5.Text = "";
textBox6.Text = "";}}}

2.2.3 Tlopsimok poBeACHUS UCCIICIOBAaHUI

AJIrOpuTM BBITIOTHEHUS 3aaanuii JIP cnexyrommii:

— BBIOpaTh 5 3a7a4 MO CICAYIOIIeMY MPAaBHIy: HOMEp IO XKYPHAIy- TepBas 3ajaaya;
HOMEpP Ka)IOW MOCJEIYIONIeH 3a1aun onpeeseTcss npubaBieHueM Udphl 3 K
HOMEpPY MEPBOM 3agaud, KOTOPHI TOJBKO YTO BBIYHMCIHIN (€CIH JTOCTHTHYTO
OKOHYaHHE CIMCKA BAPHAHTOB 3a/1a4, TO MIEPEHTH B €r0 HAYAJIO0);

— COCTaBUTh MeTOJIbI ((DYHKIIMK) pEIIeHUs BCEX 3aJlay, TOMECTUTh UX B Kjacc Forml
¥ CHaOJIUTh MOJIb30BaTEIIbCKUM UHTEp(EicoM B Bue Weh — IpUI0KEeHNUS;

— HWCCIIeZI0BaTh 3allycK NpuiiokeHus yepes Internet Explorer, pasmectus mpuiosxe-
nue Ha Local host. Cnenath BBIBOJBI O TOCTOMHCTBAX M HegocTaTkax Web — mpu-
JIOKCHHUH KaK OMPEIEICHHOTO BH/Ia KIIMEHT — CEPBEPHBIX CTPYKTYP;

— 0(OPMHTH OTYET TSI BCETO MPHUIIOKEHHUS BICIOM, BKIIOYMB B HErO 3aJaHue, OJI0K-
cxeMy ajaroputMa (B 3JIEKTPOHHOM BHJIE), TEKCT mporpammbl u SKrin-shert pesyiib-

TaTa BBIIIOJTHCHU A Ka)K)IOI\/’I 3aJlauy U IPpCACTABUTD €TI0 Ha IIPOBEPKY.
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2.2.4 BapuaHTbl 3a1aHUI

. Haiitu cpennee apugpmernieckoe MOJ0KUTEIBHBIX YHCET, BBEICHHBIX C KaBUa-

Typbl. Beero BBectu N pa3ianyHbIX Ynces.

. Beectu ¢ xnaBuatypsl N uncen. Haiftu cymMmy Tex U3 HUX, KOTOpbIE MpUHAJIE-

XaT uHTEepBaIy (2;9).

. ]_IJ'ISI N BBCICHHBIX C KIIaBUATYPbI YHUCCJI HaAWUTU CYMMY IIOJIOKUTCIbHBIX KPATHBIX

3.

. g apudmernueckoit nporpeccuu 4, 9, 14, 19... HaliTu nepBbIe N YJIECHOB 3TOM

IPOrPECCHH.

. Halitn cymmy orpunarensHbix 3HadeHMH (QyHkmmm Z=Sin(5-X)/C0S(X-2) mis X,

U3MEHSIOIIErocst Ha otpeske [-5,12] ¢ marom 1,23.

. Halitu CpCOHCC apH¢)M€THq€CKOG OTPHULATCIIBHBIX YHUCCJI, BBCACHHBIX C KJIaBHaA-

Typbl. Beero BBectu N pa3nuuHbIx yucen.

. Hailitu cpennee apudmernueckoe uucen, TpUHAMIEKAINIMX OTpe3Ky [2,184],

KpaTHBIX 2 ¥ BBEJIEHHBIX ¢ KJ1aBUatypbl. Becero BBectr N pa3auyHbIX YnCed.

. Haiitn cymmy 3Hauenuit pynkmmu, 6onpmux 2 Z=sin(1/x)+5cos(1/(x-3))+x mis

X, I3MEHSIoIIerocs Ha otpeske [-3,8] ¢ marom 1,123.

. Haiitu N wieHoB mmocienoBaTeIbHOCTH X1 =Xo =X3 =1; Xk =Xk-1 +Xk-3.
10.
11.

Brranciantb nociieqoBatelibHOCTH N uncen Ag =X, A1 =2, Ax=Ax.1 -Ax..

Jis X1 =0,3 u Xz =-0,3 Haitn Xk =K+Sin(Xk-2) 11 K, u3aMenstomerocs ciemayro-
M oopaszom: K = 3,4,...,14.

CocraBuTh TaOIUIy TIEpEBOJA JIOMMOB B CAHTUMETPHI JJIs paccTOsTHUM oT 1 110
13 aroiiMoB ¢ marom 1.

BeiBecT Ha medath 3HaueHus (yHKIMH, MeHbImue 2, Z=Sin(1/x)+5cos(x-3)+x
JUIsL X, U3MEHSIONIErocs Ha oTpe3ke [-7,4] ¢ marom 1.

HaneuaTars Tabnuiy 3HaueHuidt pynkuuu Y = tg(x/b)+x/(b-2) mis X, usmeHsto-
mierocst ot 0 70 10 ¢ marom 1 (b - mpou3BoBHOE YKCIO).

Breruncnute N -ii 4iIeH 1TOCIIEI0BATEIBLHOCTH Xk = Xk-2 -Xk-1, Xo = 2,4 X1=3,8.

CocrtaBuTh TabauIly nepeBojaa cyTok (ot 1 g0 7) B 4ackl, MUHYTBI, CEKYH/IbI.
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Borurcnute N-ii 4iieH mocienoBaTeNbHOCTH Xk = Xk + (2/3)Xk2 + 1, X3=-1, X2
=1,38.

Hanewarare 3nauenus ¢pyakmnuu z = 1/(X-2)+1/(x-5)+In(12,8-X) ans X, u3mens-
folerocst Ha otpeske [-4,14] ¢ marom 1,152.

BriBecTn Ha meuyaTh oTpuIaTeNbHbIe 3HaYeHUS QyHKIMU Z=Sin(5-X)/cos(X-2) mis
X, U3MeHsmoIerocs Ha otpe3ke [-6,13] ¢ marom 1,541 (ydects 00acTh AOITY-
CTUMBIX 3HAYCHUNA (PYHKITHN).

N3 N BBeJEHHBIX ¢ KJIaBUATYpPbl YUCEI HalleyaTaTh KpaTHbIE 3 U MeHbLIME 58.
Beectu ¢ knaBuatypsl N uncen. HanedaraTs Te U3 HUX, KOTOPBIE TIPHU-HAJICKAT
untepBaiy (1,11) u ABIAIOTCS YETHBIMHU.

N3 N BBeZIeHHBIX € KJIaBUATYpPbI YUCEJI HAlleYaTaTh MOJIOKUTEIIbHBIE, KPaTHbBIE 3.
BriBecTr Ha meyath 3HavueHUs QyHKIMH Z = SIN(X/(X-2)), HAXOASNIUECS B UHTEP-
Baire (-0,4;0,8) mast X, m3MeHstomerocss oT 8 110 -6 ¢ marom 1,235,

Beectu ¢ knaBuatypsl N yncen. HameuataTs Te U3 HUX, KOTOpbIE MPUHAJIIEKAT
uHTepBaty (2;9).

Jnss reomerpuueckor nporpeccuu 2, 6, 18, 54, 162 ... onpenenurs nepBbie N
YJICHOB 3TOW MPOTPECCHUM.

Beectu ¢ knaBuatypel N uncen. HanedyaTtats Te U3 HUX, KOTOpHIE HE MPUHAJIC-
xaT u"TepBainy (1;5).

Haiitu N wieHoB mocnenoBaTeabHOCTHA X1 =X =X3 =1; Xk=Xk-1 -2Xk-3.

BrrancinTek nociiegoBarelibHOCTE N uncen Ag =X,A1 =2, Ak =Ak1+ Ak
CocraButh TabNMIly niepeBoaa KmiorpaMmoB (0T 1 10 13) B rpaMmBI ¢ marom
Haiitu cymmy 3nadenuit pynkuuu Y=COS(X/A)+x/(A-2) nns X, U3MEHSIOIIErocs

oT 2 10 13 ¢ marom 1 (A - mpou3BOJIBLHOE YHUCIIO).

2.3 JIP-3. UccnenoBanue MpOCTHIX JABYXYPOBHEBBIX KIMEHT-CEPBEPHBIX MPHU-

JIOKeHuH B Java

2.3.1 Lenu 3ansaTus

Bblpa60TaTB YMCHHA W HABBIKM I1I0 COCTABJICHHUIO IIPOrpaMM IHPOCTBIX OJHO-

YPOBHCBLIX KIIMCHT-CCPBCPHBIX HpI/IJ'IO)KeHI/Iﬁ Ha OCHOBC TCXHOJIOTHHN COKCTOB.
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2.3.2 TeopeTtnueckrne OCHOBBI U TIPUMEP BBITIOJTHEHUS

2.3.2.1 Co3nanue ceTeBbIX MPUIOKEHUN ¢ ucmonb3oBanuem TCP

Java mojnnepkuBaeT KiIacchl U METOJbI, KOTOPhIE MO3BOJISIIOT YCTaHABIIMBATh
COCIMHEHHE C YAAICHHBIM KOMIBIOTEPOM, UCIONb3ys poTokoa TCP. B otnuune or
UDP, TCP sBnsercss mpOTOKOJIOM, OPUEHTUPOBAHHBIM Ha YCTAHOBJICHHE COEIUHE-
HUS, KOTOPOE FapaHTUPYET HAJEKHYIO CBSI3b MEXKIY MPUIIOKEHUSIMU KIMEHTa U Cep-
Bepa. BsaumopneiictBue ¢ wucnonb3oBaHueM npotokosia TCP, HaunmHaercs mocie
YCTaHOBJICHUSI COCAMHEHHUS] MEXIy COKeTaMu KiueHTa u cepepa. CokeT cepsepa
"caymaer" 3ampochl Ha YCTaHOBJICHUE COEIWHEHHsI, OTIIPABIICHHBIE COKETAMM KJIH-
€HTOB, M yCTaHaBIMBaeT coeAuHeHue. llociie ycTaHOBIEHUS COEAMHEHUS MEXKIY
OPWIOKEHUSAMU KIIMEHTA U CEPBEPA, OHU MOTYT B3aUMOJECHCTBOBATh APYT C APYTOM.

Java ympoiiaer ceTeBoe NporpaMMUpPOBaHUE, TyTeM MHKANCYJISIUN (PyHKLINO-
HanbHOCTU coequHeHust coketa TCP B kiaccel cokeTa, B KOTOpbhIX Kiacc Socket
npeaHa3HadyeH JJis CO3JIaHUsl COKeTa KIIMEHTa, a kiacc ServerSocket st co3nanus

COKETa cepBepa.

2.3.2.2 Unentudukanus MeTo0B KitaccoB Socket u ServerSocket
Socket aBnsiercst 6a30BbIM Ki1accoM, nojaaepxkuBatomum npotokos TCP. Kiacc
Socket obecrieunBaeT METOBI I MOTOKOBOI'O BBOJIA/BBIBOJA, 00JICrYaeT BBIITOJIHE-
HUE OIepalyii YTCHUS U 3aIUCU B COKET U SIBJSIETCS 00S3aTEIbHBIM JIJIsi TTPOTPamMM,
BBITIOJTHSFOIIMX CETEBOE B3aMMO,ICHCTBHE.
st coznanust 00beKTOB Kitacca Socket CTIONB3YIOTCS CAEAYIONNE KOHCTPYK-
TOPBI, OTIpeICIICHHbIE B KJlacce Socket:
— public Socket (InetAddress IP_address, int port) - cozmaer 06bekT Socket, koTo-
pBIi COeIMHSETCS XOCTOM, 3aJlaHHBIM B Tapamerpamu IP_address u port;
— public Socket (String hostname, int port) — co3maer 0o0bexT Socket, KoTOpsIii CO-
EAMHSETCS C XOCTOM, 3aJIaHHBIM TTapameTpamu ums xocta uiu [P agpec u port, ko-

TOpbIN cepBep "ciymraer".
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ServerSocket nmpencrapiser co0oil Kiacc, UCMONIb3YyEMbI MPOrpaMMaMu cep-

Bepa JyTsl IPOCTYIMBAHMSI 3alIPOCOB KIMEHTOB. ServerSocket pealbHO HE BBITOTHICT

CepBHC, HO co3AaeT 00beKT Socket OT UMEHH KIIMEHTa, Yepe3 KOTOPHIM BBIMOIHIETCS

B3aMMOJIEUCTBHE C COKETOM KIIUEHTA.

Jlst co3manusi M MHUIMAIA3AIuu 00heKToB ServerSocket ncmonp3ytores ciie-

JyIoIlIMe KOHCTPYKTOPBI, ONpeieieHHbIe B Kilacce ServerSocket:

— public ServerSocket(int port_number)- co3maeT cokeT cepBepa Ha 3aJaHHBIN MOPT
Ha JIOKaJIbHOM MammHe. KiueHTaMm clieyeTHCnoab30BaTh 3TOT MOPT, YTOOBI 00-
martbes ¢ ceppepoM. Eciu Homep nopta 0, TO COKET cepBepa co3iaeTcs Ha J1to0oi
CBOOOJTHBIN MOPT JIOKAJTBLHON MaIINHbL;

— public ServerSocket(int port, int backlog) - cozmaer cokeT cepBepa Ha 3agaHHBIH
OpT Ha JIOKaJbHOM MaimivHe. BTopol mapameTp 3amaeT MakCHMallbHOE KOJIhYe-
CTBO COEJIMHEHHI KIIMEHTOB, KOTOPHIE COKET CepBepa MOJJIEPKUBACT HA 3aIaHHOM
1IOpTY;

— public ServerSocket(int port, int backlog, InetAddress bindAddr) - co3maer coker
cepBepa Ha 3aJaHHbIi opT. TpeTuit mapaMmerp UCIOIb3YEeTCs VIS CO3/IaHUs COKe-
Ta cepBepa XOCTa, MOJKIIOYEHHOIO0 K HECKOJbKUM (DU3NYECKUM JUHUAM (multi-
homed host). CokeT cepBepa MpUHUMAET 3aIPOCH KJIMEHTA TOJBKO C 3a7aHHbIX [P

aJIpECcoB.

2.3.2.3 Co3nanue ceBepHoit yactu mo mpotokoiry TCP/IP B Java
Jnst coznanust cepBepHOro npuioxenus cokera TCP, He00X0IMMO BBIMOJHUTD
CJIeYIOIIUE TIIaru:
— co31aTh 00BEKT cokeTa cepBepa ServerSocket (kimace Server);
— MPOCITYIINBATH 3aMPOCHI KIIMEHTA Ha COSMHEHUE;
— 3aIMyCTHUTh CEpPBEP;

— CO34aTb MMOTOK COCANMHCHUA AJIA 3alIPOCOB KIIMCHTOB.

2.3.2.4 Pa3zpaboTka Kkiacca Server
Knacc Server nacnenyer knacc Thread u, Takum oOpa3zoM, MOAAEPKUBAET

MHOTOnoTouHoe BbinmonHeHue. O0bekT ServerSocket "ciymraer" 3anmpochl KIMEHTOB
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U KOHCTPYKTOp Ki1acca Server co3naet 00bekT ServerSocket. Coobiienue 06 ommoke
0TOOpaxaeTcs, eCIi BOZHUKAET UCKITIOUNTENbHAS CUTYallUs MIPH 3aIyCKe CepBepa.

®parmeHT Koja JijIsl KOHCTPYKTOpa cepBepa Mnokas3aH B JTUCTHHTE 2.9,

Jluctunr 2.9- @parMeHT KOHCTPYKTOpa Kiiacca Server

public Server()

{
try
{

serverSocket = new ServerSocket (1001) ;

}
catch (IOException e)

{

fail (e, "HeBOBMOXHO 3amyCTHUTE cepBep.');

}
System.out.println (“CepBep zanymeH. . .7);

this.start(),; // 3amyckaercs MHOTOK

B mnpuBeneHHOM ¢parMeHTe KoJa MCHOJB3YyeTCsl OOmMi MeTon 00paboTKu
omun6oxk fail(), koTopslii 0OecreunBaeT 00padOTKy BCEX UCKIIOYUTENbHBIX CUTYALIU.
Meron npuHumMaet Ba aprymenTa (00bekT Exception u 00bekT String) ¥ BHIBOAMT

cooO1eHne 00 ONINOKe.

®parmeHT koaa ayist Metoaa fail() BeITISAUT claeAyromuM o0pa3oM (JIMCTHUHT

2.10):

Jluctunr 2.10- ®opmMupoBaHue cooOIIEeHHE 00 OIMOKE
public static void fail (Exception e, String str)

{

System.out.println(str + "." + e);,

}

2.3.2.5 «IIpocnymmuBanue» 3apocoB KIMEHTOB
Meron run() kmacca Server, kak Jiro00W TMOTOK, KOTOPBIH peamu3yeT HHTEp-

¢etic Runnable, conepkUT HHCTPYKIMU IS TOTOKA. B 3TOM ciiyyae cepBep mnepexo-
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IUT B OECKOHEUHBIN ITUKJ M MPOCITYIIMBAET 3arnpockl kinueHToB. Korna cepeep oOHa-
pPYXXUBaeT MOJKIIOUEHUE KIUEHTa, MeToa accept() kiacca ServerSocket BBIMOTHSET
coeaunenue. [Ipu 3Tom cepep co3maer oOBbekT kiacca Connection Ui KJIMEHTA.
OO0mbekT kiacca Socket nepenaercss KOHCTpYKTOpy Kiacca Connection U B3auMOJAEH-
CTBUE MEXy KIIMEHTOM U CEPBEPOM BBITIOIHSAETCS Y€PE3 ITOT COKET.

®parmMeHT Koja st MeToaa run() BRITJISIUT MTOKa3aH Ha JucTtunre 2.11.

Jluctunr 2.11- Metoa 1y1st TPOCTYIIUBAHUS 3alIPOCOB KIIUECHTOB

public void run/()

{
try
{

while (true)

{

Socket client = serverSocket.accept();
Connection con = new Connection(client);
}

}
catch (IOException e)

{

fail (e, “He npocaymmaercs”) ;

}

2.3.2.6 3amyck cepBepa
@®parMeHT Koja A MeToAa main() NpuBeJeH B TUCTUHTE 2.12.

Jluctunr 2.12- 3anmyck cepBepa

public static void main (String args/[])

{

new Server();

}

B stom (parmenTe koza cozmaercsi 0OBEKT Kilacca Server, KOTOPbIA 3aIyCcKaeT

IIOTOK.
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2.3.2.7 Co3nanue IIOTOKOBOI'O COEIUHEHMS

Knacc Connection HyXeH JJis1 TOTOKOBOTO COSAMHEHHS C KIIMEHTOM (JIMCTUHT
2.13).

Jluctunr 2.13- Knace a1 co3aanus MOTOKOBOTO COEUHEHHUS

class Connection extends Thread

{
protected Socket netClient;

protected BufferedReader fromClient;
protected PrintStream toClient;

public Connection (Socket client)

{

netClient = client;

try

{
fromClient = new BufferedReader (new
InputStreamReader (netClient.getInputStream())) ;
toClient = new PrintStream(netClient.getOutputStream()) ;
}

catch (IOException e)

{

try

{

netClient.close();

}

catch (IOException el)

{

System.err.println ("Unable to set up streams"
+ el);

return;

}

}

this.start () ;

}

public void run/()
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{

String clientMessage;

try

{

for(;;)

{

clientMessage = fromClient.readLine()
if(clientMessage == null)

break;

// IocrutaeT MNOOTBEPXIEHUE KIIMEHTY
toClient.println ("Received") ;
}

}
catch (IOException e)

{}
finally

{
try

{

netClient.close () ;

}
catch (IOException e)

{}
}

B mnpexacraBienHom ¢QparmMente koma kiacc Connection cosmaeT 00BEKT
fromClient knacca BufferedReader, xoTopslii mosy4aet BBOJ OT KJIHUEHTA, UCIIOIb3YsI
meton getlnputStream(). O0wvekT kaacca PrintStream (toClient) maeT BO3MOMXHOCTH
CepBepy OTIPABIIATh KJIUEHTY JaHHbIE, UCTIONB3Yys MeTol getOutputStream(). Takum
00pa3om, BO3HUKAIOT HEOOX0AUMbIE (ITpUEM U Tiepeadya) BO3MOXKHOCTH B3aUMOJICH-

CTBHA.
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Korma KiIMeHT coeIuHsAETCs ¢ CepBEpoM, cepBep ucmoib3yeT metos readLine()
obwekta fromClient, 9TOOBI 3aIOMHUTH COOOITICHUE, TTOCITAHHOE KJIMEHTOM B Tepe-
MmenHo# clientMessage tuna String. Metoa println() ucnonb3yercst s BBIBOJA CO-
obmenus “Received ” cokery.

Jlis BbIXOZa M3 CHCTEMBI cepBep 3aBepmiaeT IUKA. [Ipu 3ToM BhINONHAETCS
ook finally mmst 3akpeITHs cOKeTa KIMEHTA. 3aKphITHE COKETa SIBIISETCS Ba)KHBIM
JeCTBHEM, TIOCKOJIbKY COXpaHEHHE aKTUBHOTO COSAMHEHUS HEM30EKHO MPUBOIUT K
notepu namsT cepBepa. biok finally oGecnieunBaer 3akpbiTHE paHee yCTaHOBJICHHO-
ro coenuHeHus. Clemyer OTMETHTbh, YTO CEPBEP SBISETCS MHOTOIOTOYHBIM, U KaX-

JIbIN KJIMEHT MOJIy4aeT CBOMl COOCTBEHHBIN MOTOK Ha CEpPBEpE.

2.3.2.8 Ilpumep coznmanus Kiiacca Server
B muctunre 2.14 moka3aH co3maHus Kiacca SErver, KOTOpbld MPUHUMACT 3a-
IPOCHI COCIMHEHUS KJIMEHTAa M TOChLIaeT cTpoKy LOgin, kak OTBETHOE COOOIICHHE

KIINCHTY.

Jluctunr 2.14- Tlpumep koaa kiacca Server
import java.io.*;
import java.net.*;
public class Server extends Thread
ServerSocket serverSocket; // OnpenesnserTcs nepeMeHHas serverSocket
public Server () {
try {
/*
* CosgaHme obrwrexTa ServerSocket, KOTOPEI NPMHMUMAET 3aIPOCEH
* coeguMHEHMs OT KJIMeHTOB uyepes nopt 1001
*/
serverSocket = new ServerSocket (1001);
System.out.println (serverSocket.toString()) ;
} catch (IOException e) {
fail (e, "Could not start server.");
}
System.out.println ("CepBep Banymex . . .");
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/* Crapryer mHoTok */
this.start(),
}
public static void fail (Exception e, String str)
System.out.println(str + "." + e);,
}
public void run() |
try {
while (true) {
/* [pHUHMMAKTCS B3anpoCh OT KJIMEHTOB */
Socket client = serverSocket.accept(),
/*
* Cozpmaercsa OOBEKT COeIMHEHMe, YTOOB YyHNPaBJIATH
B3amMMOIEMCTBUEM
* KOMEHTa C CEePBEPOM
*/
Connection con = new Connection(client),
}
} catch (IOException e) |
fail (e, '"Not listening");
}
}
public static void main (String args/[]) {
/* Banyckaercs cepsep */
new Server();
}
}
class Connection extends Thread {
/* Declare the variables */
protected Socket netClient;,
protected BufferedReader fromClienty;
protected PrintStream toClient;
public Connection (Socket client) {
netClient = client;

try {
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/* CospmaeTcss BXOIOHOM MOTOK, YUTOOE HNPUHMUMATE HAHHEE OT
KJIMeHTa */

fromClient = new BufferedReader (new
InputStreamReader (

netClient.getInputStream()));

/* CosmaeTcs BEIXOOHOM IOTOK, UYTOOE MNOCBUIATE OAaHHEIE
KJIMEHTYy */

toClient = new

PrintStream (netClient.getOutputStream()) ;

} catch (IOException e) |

try {

/* BakprlBaeTcs CokeT KJIueHTa */

netClient.close (),

} catch (IOException el) {

System.err.println ("Unable to set up streams'" +
el);

return;

}

}
/* Start the thread */

this.start () ;

}

public void run() |

String login, password;,

try {

while (true) {

toClient.println("Login: "),

/* IpmamvaeTcss login kKak BBOI OT KJIMEHTa */
login = fromClient.readLine() ;

/* BaBepumTbs coemmHeHMe, Korga Bye BBoguMTCs kak login */
if (login == null || login.equals("Bye")) {
System.out.println ("Exit");

return;

} else

System.out.println(login + " logged
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in");
// IocruiaeTCcs HOOTBEPXOEHUE KIIMEHTY
toClient.println ("Password: ");
/* [puHMMaAeTCs NapoJik TO KAMeHTa */

password = fromClient.readLine() ;

}

} catch (IOException e) {
} finally

try {

netClient.close();

} catch (IOException e) |
}

}
}
}

2.3.2.9 Co3nanue kinuenra TCP/IP

[TepBrlii mIar BBITIOJTHEHUS KIIMEHTA COCTOUT B YCTAHOBJICHUU COSTUHCHHMS
MEXIy KIIMEHTOM U cepBepoM. JIJIs yCTaHOBIICHHS COSTUHEHUS MEXKIY KIHCHTOM 1
CepBEPOM HEOOXO0IMMO co311aTh 00BeKT SOCKet. JIist co3manus MPHUII0KEHUS KITMCHTA
cokera TCP HE0OX0UMO BBITTOJIHUTH CJICTYIONTUE 3a/1a4u:
— €O03JaTh COKET KJIHUCHTA, UCIOJB3Ys 00heKT SOCKet;
— YHUTATh U IIHCATh B COKET,

— 3aKpPbITb COCAMHCHUC.

2.3.2.10 Co3ganue cokeTa KJIMEHTa

OOBEeKT COKeTa KIMEHTa CO3/IaeTCs C IMOMOINBIO KOHCTPYKTOpa Kiiacca Socket,
MIPUHUMAIOIIETO J1Ba napameTpa, [P agpec u Homep mopTa, KOTOPBIE MPOCIYIIHBAIOT-
cst cepBepoM. Crienyromniuii parMeHT KoJia UCIIOJIB3YeTC s IS CO3JJaHus COKeTa KITH-

eHra (uctunr 2.15).
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JIuctuur 2.15- Co3ganue cokeTa KJIMEHTa

try
{
Socket clientSocket = new Socket ("127.0.0.1", 1001);

}

catch (UnknownHostException e)

{

System.err.println ("HeonpenejeHHoe wmms xocra "),
System.exit (1) ;
}

B npenpinymem dparmente koga IP agpec pasusiid ‘127.0.0.1° u nopTt paBHbII

‘1001’ onpenensarOT COKET, Ha KOTOPOM CEPBEP MPOCIYIIMBAET 3aMIPOCHI KJIUEHTA.

2.3.2.11 Ytenwne u 3amUCh B COKET
[Tocne ycTaHOBIEHUSI COEAUHEHUS] MEXAY KIHMEHTOM U CEPBEPOM, KIUEHT IO-

CBUIAET 3aIlpOC Ha CEPBEP 4epe3 COKET. UTEeHUE U 3aluCh B COKET aHAJOTUYHBI YTe-

HUIO W3 ¢aiia u 3anucu B Qaitin. YtoOsl o0ecrneunTh BO3MOXKHOCTh KJIMEHTY 00-

IIaThCS C CEPBEPOM, HEOOXOIUMO BBITIOJTHUTH CJIEAYIONIUE JECHCTBUSA:

— OOBSBIAIOTCS JBa OOBEKTa TIO OJHOMY JUIsi KiaccoB PrintStream wu
BufferedReader. 9T 00beKThI OYIyT MCIIOJIB30BATHCS JIJISl YUTEHUS U 3alMCH B CO-
ket socket. PrintStream out = null; / O6wekT 1 3ammcu B coker BufferedReader
in = null; // O0BEKT a1 UTECHUS U3 COKETA,

— o0wexThl PrintStream u BufferedReader cmsizpiBatoTcs ¢ cokerom. out = new
PrintStream(clientSocket.getOutputStream()); in = new BufferedReader(new In-
putStreamReader(clientSocket.getInputStream()));

— metoasl getlnputStream() u getOutputStream() kitacca Socket MO3BOJNSAIOT KIUEHTY
B3aMMOJICUCTBOBAaTh C cepBepoM. Mertox getlnputStream() mo3Bosisier 0OBEKTY
BufferedReader yutaTh u3 cokera, a meton getOutputStream() mo3BOISIET OOBEKTY

PrintStream nucares B COKET.

Oo0mpsBisieTca euie oauH 00bekT kiacca BufferdReader mnsa cBsa3m co crad-

AapTHBIM BXOAOM, YTOOBI JaHHBIC, BBEACHHBIC B ITPHUJIOKCHUMU KIIMCHTC, MOI'JIN IICPC-
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naBatbes Ha cepBep. Crieayromuid pparMeHT KoAa UCIOIb3YETCS JIJISl YTEHUS TaHHbBIX

13 OKHA KOHCOJM (JTUCTHHT 2.16).

JIuctunr 2.16- UreHne TaHHBIX U3 OKHA KOHCOJIU
BufferdReader stdin = new BufferedReader (new
InputStreamReader (System.in)) ;

String str;

while ((str = stdin.readLine()).length() != 0)
{

out.println(str) ;
}

[IpencraBieHHblid PparMeHT KOAa MO3BOJISET MOJIH30BATEII0 BBOJAUTH JAHHBIC
¢ knaBuarypsl. [lukn while mpogomxkaeTcst 10 TeX MoOp, MOKa MOJIb30BaTENb HE BBEICT

CUMBOJI 3aBepiieHus Boja (Ctrl-Z).

2.3.2.12 3akpeiTHe COeTMHEHUS

OnepaTopbl, NPEACTABICHHBIE HUKE, 3aKPBIBAIOT MOTOKK M COCTUHEHUS C Cep-
sepom: out.close(); in.close(); stdin.close().

CokeT KJIMeHTa MPUHUMAET HUMs TOJIb30BaTeNlss W Mapojib, U 00ECIeYnuBaCT
CBs3b. JlJ1s 3aBepllleHUs COCAMHEHMS, MOJIb30BaTENb JOKEH BBecTH ‘Bye’. MoKHO

MCIIOJIb30BAaTh CIICAYIOIINN Ko IS co3manus kinacca Client (muctunr 2.17).

Jluctunr 2.17- Tlpumep coszmanus kinacca Client
import java.net.*;
import java.io.*;
public class Client {
public static void main (String[] args) throws IOException {
Socket clientSocket;
PrintStream out = null;,
BufferedReader in = null;
try
/* CosmaeTcs OOBEKT COKET, YUTOOE COEIMHUTHCS C CEPBEPOM
*/
clientSocket = new Socket ("127.0.0.1", 1001);
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/* CospmaeTcs BEIXOOHOM IIOTOK, YTOOE MNOCHEUIATE HAHHEE HA
cepBep */

out = new
PrintStream(clientSocket.getOutputStream()) ;
/* CosmaeTcs BXOOHOM IMOTOK, YTOOE MNPUHMUMATE HAHHEE C
cepBepa */

in = new BufferedReader (new InputStreamReader (
clientSocket.getInputStream())) ;

} catch (UnknownHostException e) |
System.err.println ("Unidentified hostname ") ;
System.exit (1) ;

} catch (IOException e) |
System.err.println("Couldn't get I/0 ");
System.exit (1) ;

}

/* CosmaeTcss BXOIOHOM MOTOK, UTOOE UMTATE IJAHHEIE M3 OKHA KOHCOJIU
*/

BufferedReader stdin = new BufferedReader (new
InputStreamReader (

(System.in))) ;

/* UreHme m3 cokera */

String login = in.readLine();
System.out.println(login);

/* Ilpmem login */

String logName = stdin.readLine() ;

out.println (logName) ;

/* UreHme mu3 cokera */

String password = in.readLine();
System.out.println (password) ;

/* Ipuem password */

String pass = stdin.readLine() ;
out.println(pass);

String str = in.readLine();
System.out.println(str) ;

while ((str = stdin.readLine()) != null) {
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out.println(str);

if (str.equals("Bye'"))

break;

}

out.close (),

in.close () ;

stdin.close () ;

}
}

[IpencraBiennsiii Boime ko coxpansercs kak Client.java. [Ipu BeimonHeHun

kiacca Client, otoOpaxaetcst cooduienue st BBoga Login. [Tocne npuema Login Ha

koHcosu knacca Client mosBisiercst coobmienue s BBoaa password. Puc. 7 mokasbl-

BaeT BbIBOJ Kjacca Client, kotopslil mocsuiaet login XXXX u password ajis Bxoja

Ha Server. BeaeHusiii login B okHe koHcoiu kiacca Client mepemaercs Kiaccy

Server. Koraa Ha cepBep nepenaetcs cTpoka «Bye» B kauecTse login oT kimeHTa, co-

€IMHEHUE MEXKIY KJIMEHTOM U CEPBEPOM ITPEKpaniaeTcs.

2.3.3 Iopsimok mpoBeACHUS UCCIICIOBAHUI

AJ'IFOpI/ITM BBIITOJIHCHHA 3a/1a4 IIPAKTUYCCKOI'O 3aHATHSA CJ'ICI[}’IOH.IPIIZI

BBIOpATh 5 3aja4 MO CJICAYIOIIEMY MPaBIIYy: HOMEpP IO XKYypHaIy- IepBas 3a/1ava,
HOMEP Ka)IOW MOCJICIYONIeH 3a1aun onpeeseTcss npubaBieHueM Udphl 3 K
HOMEpPY MEPBOM 3agaud, KOTOPBIH TOJBKO YTO BBIYMCIHIN (€CIU JTOCTHTHYTO
OKOHYaHHUE CIMCKA BAPUAHTOB 3/1a4, TO IEPEHTH B €r0 HAYaso);

cocTaBUTh Kiacchl SWrver u Client u ycTaHOBUTH COeTUHEHIE MEKIY HHUMH;
COCTaBUTh METOABI ((YHKIIMH) pEIICHUS BCEX 3a7ad, MOMECTHTh MX B KJacce
Server. Bce ucxomnsle IaHHBIE BBOAWTH B KOHCOJM KJIMEHTA, IEpelaBaTh MX Ha
cepBep, a MoJIydYeHHbIC Pe3yJIbTaThl PEIICHUH 3a1a4 BBIBOAWTDH Ha SKPaH B KOHCOJIH
KJIMEHTA,;

0(OpPMHUTH OTYET JIs BCETO MPUIIOKEHUS BICIOM, BKIIIOYMB B HETO 3aaHKe, OJIOK-
cxeMy aiaroputMa (B 3JIEKTPOHHOM BH/IE), TEKCT mporpamMmbl u SKrin-shert pesyiib-

TaTa BBIIIOJTHCHU S Ka)K)IOfI 3aa4M U IpEACTABUTh €T0 Ha IMIPOBCPKY.
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2.3.4 BapuaHTbl 3a1aHUI

. CocTaBUTh mporpaMMy JjIsl IEpEBO/Ia ITTMHBI B METpaxX B JUIMHY B CaHTUMETpax,
onpenenuB (PYHKITUIO, BRIMOJTHSIONIYIO 3TO Tpeo0pa3oBaHue W TIEPEIaB JIMHY B
METpax B KaueCTBE NapaMeTpa.

. CocTaBuUTh MporpaMMmy JUisl HAXOXIAEHUS CYMMBbI JIEMEHTOB KaXKJ0TO U3 TPEX
MAacCCHBOB, BBEJICHHBIX C KJIABHATYPHI, ONPEACIUB (PYHKIMIO, BBHIMOIHSIONIYIO
3TO JEUCTBUE, U MEPEAABAsi MACCUBBI B KQUECTBE NTapaMeTpa.

. Maner uyucna S, T. [lomyunth ¢ WHCMOAB30BaHWEM (PYHKIIUU TOJIH30BATEIIS
F(T,-25,1.17)+F(2.2,T,S-T) tne F(A, B, C) = (2A-B-sin(C))/(5+C)

. CocTaBuTh MporpamMmy MepeBoAa JBOMYHOMN 3allMCU HATYPAJIbHOTO YUCIIA B JIECS-
TUYHYI0, ONKMCaB COOTBETCTBYIOIIYIO (pyHKIuio ¢ mapamerpom. I[lepeBosa ocy-
HIECTBIIATH ISl YACEI, BBOOUMBIX C KJlaBHaTyphl. [Ipr3Hak KOHIa BBOAA - YUCIIO
0.

. Hauet  yucna S, T. IloayuuTs ¢ ucnosb3oBaHUEM (PYHKIIMH TOJIb30BaTEIs
C IMapaMeTpaMHu:

G(1,sin(S))+2G(T*S,24)-G(5,-S), rne G(A,B)=(2A+B*B)/(A*B*2+B*5).

. CocTaBUTh TporpaMMmy il pacuera 3HAYCHHUM THUIOTEHY3bl TpPEYroJbHUKA,
omnpenenuB (QyHKIMIO, BBIOJIHSIIONIYIO 3TOT pacueT. KaTeTsl mepegatoTcst B Kaue-
CTBE NIapaMeTPOB.

. Halitu mepumeTrp OeCATUYrOJIbHUKA, KOOPAWHATHI BEPIIMH KOTOPOrO 3aaHBI.
Onpenenuts TPOLEAYPY BBIUYUCICHUS PACCTOSHUS MEXIY JIBYMs TOYKAMU, 3a-
JAHHBIMU CBOMMHU KOOPJAMHATaMH, KOTOpPbIE MepenaroTcs (YHKIMH B KauecTBE
[MapamMeTPOB U3 OCHOBHOM MTPOTPAMMBL.

. HailTu mepumerp MmieCTHYroibHUKA, KOOPJIMWHATHI BEPIIMH KOTOPOTO 3aJIaHBI.
OnpenenuTs NpoUEAYPY BBIYUCIEHUS PACCTOSHUS MEXKIY ABYMSI TOUKAMH, 3a-
JAHHBIMU CBOMMHU KoopJuHaTamu. Koopaunatel nepenaroTcss QyHKIIMUA B Kade-
CTBE NapaMeTPOB U3 OCHOBHOW MPOTrPaMMBI.

. Halitu miomanps NOSITUYTOJbHUKA, KOOPAMHATHI BEPIIMH KOTOPOrO 3aaHBI.
OnpenenuTs NpOLEAYPY BBIUMCIEHUS] PACCTOSIHUSA MEXIY JIBYMS TOYKaMH, 3a-

JaHHBIMU CBOWMH KOOpAMHATAMHU, W HPOUCAYPY BBIYUCIICHUA INIOIAAU TPC-
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yroJibHUKA MO TpeM cTopoHaMm. OmmcaTh (QYHKIIMHM C COOTBETCTBYIOIIUMHU (Hop-
MaJbHBIMU TTApaMETPAMHU.

CocTaBUTh MPOrpaMMy BBIBOJA Ha DKPaH BCEX HATYpaJbHBIX YHCEN, HE MPEBOC-
xomanmx N u gensumxcesa Ha Kaxayro U3 cBoux mu@p. Onucarb COOTBETCTBYIO-
11y (QYHKIMIO, TOTYYarONIyl0 U3 OCHOBHOM MPOrpaMMbI B KaueCTBE MapaMeTpa
HaTypajbHOE 4YKuciao U Bo3Bpamatomyo TRUE, eciu oHO ynoBieTBoOpsieT yka-
3aHHOMY YCIIOBHIO.

Hcnone3ys moamporpammy - (pyHKIHIO, COCTaBUTh MPOTPaMMy JUIs HaXOX]Ie-
HUSI MaKCHMAJIBHOTO M3 Tpex uucenl. Yucna nepenatoTcsi (pyHKIUH B KayecTBE
apaMeTpoB.

Hcnone3ys mnoamporpammy - (yHKIHIO, COCTaBUTh Iporpammy i Ie4YaTH
3HAKOB TPEX YMCEJl, BBEJACHHBIX C KJIABUATYphl U NEpeJaBaeMbIX (QYHKIMHU B Ka-
YecTBE MmapameTpa.

Hcnone3ys mnoamnporpamMmy - GyHKIUIO, COCTaBUTh IPOTpaMMy Ui BO3BEJe-
HUS YUCENl B IENYI0 MOJOXKHUTEIbHYIO CTeneHb. Yncao nepeaaroTcs: GyHKIUU B
Ka4eCTBE MMapaMeTpa U3 OCHOBHOM ITpOrpaMMbl. PacdeT BecTr s 4ncell, IToKa He
OyzeT BBeJeHO YKcIo, paBHoe 0.

Hcnone3ys moanporpamMmy - GyHKITUIO, COCTaBUTh MPOTpamMMy ISl BEIYHCIIE-
aus pynkuuu Z=(X1+Y1)/(X1*Y1), rae X1 - nepBolii KOpPEHb ypaBHEHUS X’ -
4*X-1=0; Y1 - mepBbIii KopeHb ypaBHeHHs 2*Y? + A*Y - A?2 =0 (A - npous-
BOJIBHOE).

3anaB (pyHKIIMIO, BHIBECTH Ha MeYaTh CpelHUE apu(PMETUIECKUE JBYX MAaCCHUBOB,
BBEJICHHBIX C KJIaBUaTypbl. MaccuB niepeaaeTcsi yHKIIMHA B KaueCTBE MapaMeTpa.
3anaB (QyHKIHMIO, pACCYUTATh U BHIBECTH Ha TeYaTh MaKCUMaJlbHbIC 3HAUECHUS B
TpEX Mapax yucell, BBOAUMBIX ¢ KiaBuaTypsl. [lapa uucen nepenaercst pyHKIMH B
Ka4yecTBE MmapameTpa.

Haiitn nmepumerp BOCBMHUYTOJBHUKA, KOOPAUHATHI BEPIIMH KOTOPOTO 3a/1aHBI.
Onpenenuth GYHKIUIO BBIYUCICHUS PACCTOSIHHUS MEXAY JABYMS TOYKAMH, 3a-
JaHHBIMU CBOMMH KoopauHaTamu. KoopauHaTel mepenath GyHKIMK B Ka4yecTBE

apaMeTpoB.
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Jansl yetbipe mapel uncel. [lonyduTs ¢ ucnonb3zoBaHueM (PyHKIIMU MOJIb30BaTe-
Tt HAUOOJIBIITUH OOIITUH TETUTENh IS KaKI0HM Taphl.

Haner uncna A, B, C. Ilonyunth ¢ ucnoib3oBaHuEM (DYHKIIMH TOJIH30BATEIS
HauMeHblee 3HaueHue. Yucna nepenarorcst PyHKIUU U3 OCHOBHOM MPOrpaMMbl B
KAaueCTBE MMapaMeTPOB.

Hanet uncna x = 1,2,....N. [lonmyuuts ¢ ucnonb3oBanueMm (GyHKIUH TOJIb30BaTEIS
sgagenns 3*P(X+3)*P(X) mis 3aganseix X, rae P(X) = 10*X3 - 14*X? + 12*X
- 2.

CocrtaBuTh nporpamMmy JJjisl pacuera 3HAUYCHHUI KaTeTa TPEYroJIbHUKA, OIpere-
JUB (PYHKIMIO, BHIMOJHSIOUIYIO 3TOT pacdeT. [ MmoTeHy3a u BTOpOi KaTeT mepe-
JAIOTCSl B KAUECTBE MMAPaMETPOB.

Janbl nenbie yncia a,b,c,d. [IpoBeputh ¢ ucmonbp3oBaHueM (QYHKIHMH TOJIb30Ba-
TeNsT MX YETHOCTh. YMCIIO JJIsl MPOBEPKU TepeaeTcs B PYyHKIHMIO B KaUeCTBE Ia-
paMeTpa U3 OCHOBHOM MpOrpamMMBl.

Jns kaxxnoro u3 10 BBEIEHHBIX C KJIAaBHATYphl YKCEJl HAle4yaTaTh COOOIICHHE:
SIBJISIETCS JIU OHO MPOCTHIM WJIM HET, ONMHUCAaB (PYHKIMIO JTIOTMYECKOTO THUMA, BO3-
Bpamaronryo 3HaueHue “MMCTHMHA”, ecnn yucio, nepegaHHOEe €l B KauecTBE
napamMeTpa, sIBJISIETCSI TPOCTHIM.

Hanet  uucna S, T. IloayuuTs ¢ ucnonb3oBaHWEM (DYHKIIMH TOJIb30BaTEIIs

Y(T,S)=G(12,5)+G(T,S)-G(25-1,S*T), rne G(A,B)=(2* A+B*B)/(A*B*2+B*5).
Onpenenute PyHKIMIO, OPEACIISIIONTYI0, KAKOU 1[I0 CTENEeHbIO uncia 2 sBsi-
€TCsl €e apTyMEHT (€CJIM YUCIIO HE SIBISETCSA CTETICHBIO JBOMKHU - BBIJJATh COOTBET-
CTBYIOIIIEE COOOIIEHNUE).

Omnpenenure GyHKINIO, TOACUATHIBAIONIYI0 CyMMYy N MEpBBIX 3JIEMEHTOB IIEJIO-
yuciieHHoro maccuBa A. N 1 MmaccuB A mepesiaTth B Ka4eCTBE apaMeTPOB.
BbIuUCINUTh KOJWYECTBO MPOCTHIX YHUCE, HE MpeBocXonsimmx 3amaHHoro N.
Onucarh (YHKIHIO JIOTMYECKOTO THIIA, BO3BPAINAIONIYI0 3Ha4YeHHE Irue, ecim

gucio npocroe u false B mpotuBHOM ciydae.
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28. Hcnonp3ys moamporpammy - GyHKIHIO C MapaMeTpaMu, COCTaBUTh MPOTPAMMY
nng BeruuciaeHus  gymkmmun F(X)Y) = (2X3-4%XZ4X+1)/(9*Y3+Y+4) +
3*Y24+5*Y.

29. CocraBuTh TOporpaMmy i TEpeBojJia Beca B rpaMMax B BeC B KMJIOTpamMmax,
ompenenuB (YHKIIMIO, BBITIOJHSIONIYIO 3TO TpeoOpa3zoBanue. Bec B rpamMmmax
nepenaeTcsi yHKIMK B Ka4eCTBE TapaMeTpa.

30. Jansl yucna S, T. Ilomyuuts ¢ ucnonp3oBanneM ¢GyHKIUH monb3oBarens G(12,

S)+G(T, S)-G(2S-1, S*T) e G(A, B) = (2*A+B*B)/(A*B*2+B*5).

2.4 JIP-4. ViccnenoBaHue MPOCTHIX JIBYXYPOBHEBBIX KIIMEHT-CEPBEPHBIX MPU-

noxeuun B C#

2.4.1 lenu 3ansaTus
BbipaboTath yMEHUS U HaBBIKM COCTaBJISATh TUIIOBBIE MPOTPAMMBI PEIICHUS
3a/1a4 Ha BBIOPAHHOM SI3bIKE€ MTPOTrPaMMUPOBAaHUS, CHAOKEHHBIE 3JIEMEHTaMU rpadu-

YCCKOT'0 I/IHTCp(i)Gf/'Ica IMOJIB30BAaTCJIAI B BUJC KIIMCHT-CCPBCPHBIX l'IpI/IJIO)KeHI/If/'I.

2.4.2 TeopeTuuecKkre OCHOBBI U TIPUMEP BBITIOTHEHUS

JInst co3Manus KITMEHT-CEPBEPHOTo mpuiiokeHus: B C#, aHATIOTMYHO MPEIbIY-
meii JIP, HeoOxoaumo co3naTh aBa kimacca Server u Client, ucmosb3ysi TEXHOIOTHIO
COKETOB.

2.4.2.1 TlporpammupoBaHue Kiiacca Server

Brauane B 3TOM KJ1acce CO3/1aiIiM CEPBEPHOE COCAMHECHUE U MCMOJIb3YEM IS
3TOr0 CUCTEMY COKETOB.

CoKeThl- 3TO KOHIIENIUSI CETEBOr0 MPOTrpaMMHPOBAHUS, KOT/Ia CYIIECTBYIOT
JIBa BUJIa «IIPOTPAMMHBIX pa3beMOB»- COKETOB: KIIMEHTCKHUE U CEPBEPHBIE.

CepBepHBIN COKET KaK Po3eTKa, KOTopas «BHCHUT Ha CTEHE» roToBas K padore,
B OKHJAHWH, KOTJIa K HEW MOJKIIFOYAT IITEKEP. TOYHO TaK kK€ CEpBEPHBIM COKET IIe-
PE-XOAUT B PEKUM OXKHUJIAHUS MMOJIKIIOUECHUS Ha ONIPEACIICHHOM apECe U OIpPE/ICIICH-

HOM TIOPTY.
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KimeHTCKkHi1 COKET Kak BUJIKA, KOTOPYIO BTHIKAIOT B po3eTKy. Kak ToJIbKO Kin-
CHT TMOAKIIOYAETCS K CEPBEPHOMY COKETy, MH(pOpMallvs HAUMHAET MEepeaaBaThCs
MEK]ly HUMHU.

J51st TOro 4TOOBI CO3/IaTh BUPTYAIBHOE MOJKIIOUEHUE MEKTY KIUEHTOM U Cep-
BEpPOM, HAJIO 3HATh MECTO, 1€ HAXOJUTCS HY>KHBI HAM CEPBEPHBIN COKET.

B namem cnydae, co3gaeTcs ciyliaTtellb COOBITUNM MOAKIIOYEHUN B CETH O
npotokonry TCP IP — TcpListener, B kauecTBe mapameTpa KOTOPOMY TEpeIaeTCs TakK
Ha3bpIBaeMasi TOUKa BXoja, KoTopyro omnpenensetr meton IPEndPoint u3 nmepenannbix
emy IP anpeca komnbroTepa, Ha KOTOPOM OYJIET 3amyllieH cepBep (ToKa 3TO BapUaHT
localhost, T.e. IP 127.0.0.1) u Homep mopta Port, Ha KOTOpOM co37aBaeMoil cepBep-
HO€ TMOJKJIIOYEHHE OyAeT NpOCIyIlIMBaThb MOJKIIOYEHUS KIWEeHTOB. T.0., B KOH-

CTPYKTOpE KJIacca Server MosIBUTCS CIEAYIOUIUH ciayinarenb (JiucTuHr 2.18).

JIuctunr 2.18- CepBepHbIii caymiaTenb MOIKIIOUYEHUS KIHEHTOB
TcpListener listner;

public Program(int Port)
{

listner = new TcpListener (new IPEnd-
Point (IPAddress.Parse ("127.0.0.1"), Port));

listner.Start (),

Console.WriteLine ("CepBep B3anyneH, oXmumaeT — MNOIKJIO—
yeHM. .. ") ;

}

BunHo, 4TO TTOCIIE 3aImycKa MpOCIyIIMBAHUS CETEBBIX MOAKIIOUECHUH BBIIACTCS
COOOIIIEHUE O TOM, YTO CEPBEP TOTOB U OKUIACT MOAKIIOUCHUH.

Jlanee, Hy)kHO B 3TO MojKItoYeHue ¢ momombio Metona AcceptTcpClient() u
co37aTh HOBBIM MOTOK I HEro ¢ momoinbio MeTona Thread w3 ogqHOMMEHHON OMO-
JUOTEKH, KOTOPYIO HY>KHO TIOJKJTIOYHTH 3apaHee: using System.Threading.

B kagecTtBe mapameTpa sTomy Metony nepenaercs meron clientThread, B ko-
TOPOM JIJISI KaXKJI0T0 HOBOTO KiHMeHTa OTKphiBacTcs TCP coequHeHre B HOBOM TIOTO-

ke (muctuar 2.19).
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Jluctunr 2.19- Meton co3manusa HoBoro TCP coennHeHns 111 HOBOTO KJIUEHTA
static void clientThread(Object StatelInfo)
{

new Client ((TcpClient)StatelInfo);

B utore momyuynm cienyromuit Tekct kinacca Server (jmcruar 2.20).

JIuctunr 2.20- Knacc Server
class Server
{
TcpListener listner;
public Server (int Port)

{

listner = new TcpListener (new IPEnd-

Point (IPAddress.Parse("127.0.0.1"), Port));
listner.Start () ;

Console.WriteLine ("CepBep  3amnymeH, OXMIOAEeT  MOIKJIO—

yermt. .. "),

while (true)

{
TcpClient client = listner.AcceptTcpClient() ;
// CoszmaeM MNOTOK
Thread Thread = new Thread (new ParameterizedThread-

Start (clientThread)) ;

// U BamyckaeM 5STOT IOTOK, [NepemaBas eMy IIpu-

HATOI'O KJIMEHTA

Thread.Start (client) ;

static void clientThread (Object StateInfo)
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new Client ((TcpClient)StateInfo) ,

static void Main (string[] args)

{
new Program(12000) ;

BunHo, 4TO croma ke BKIIIOYEH W TJIABHBIM METOA MOIyJsl — Metoa Main, u3
KOTOPOTO MPOUCXOJUT 3aIMYCK BCETO MPUJIOKEHUS U CEPBEP HAUMHAET «IIPOCIIYIIH-
BaHue» Ha nopTy Nel2000, kOTOpBIN B KauecTBE MapaMeTpa MEPEeaacTcs KOHCTPYK-

TOpY KJiacca.

2.4.2.2 Knacc Client

DTOT KJjlacc HEOOXOIUM JUISl CUMTHIBAHHUS 3ampoca OT KIMEHTCKHUX IMPHUIIOKE-
HUH, TIOMCKa HY>KHOTO KOHTEHTa COTJIACHO 3aIlpoCy M JUISA €T0 Mepeiaddl B CETh KITH-
E€HTaM.

HauneMm ¢ 3amanust 00bEKTOB 11 METOAOB YTEHUS M3 IIOTOKA M 3AIIMCH B IIO-

TOK. JIJIst 9TOTO CO371aI0TCS HOBBIE AK3EMIUISIPhI COOTBETCTBYIOIIUX KJIACCOB (JIUCTUHT
2.21).
Jluctunr 2.21- Opranuzaiiysi HOTOKOBOT'O YTEHUS U 3alUCH

StreamReader sr = new StreamReader (client.GetStream()),; // uTeHue

13 IIOTOKAa KJIMeHTa

StreamWriter SwW = new StreamWrit-

er(client.GetStream()),; // B3ammMce B MNOTOK KJIMEHTA

sw.AutoFlush = true;

DTOT NMpUMep KIMEHT-CEPBEPHOTO MPHUIIOKEHUS 00eCIIeYynBaeT 3arpoc OT K-
€HTa Ha cepBep HeoOxoaumoro (aitna nHbopMaIuu, nepeaady ero KJIMeHTy, coxpa-

HEHHE B TEMITIOBCKOM (pailyie Ha KIIMEHTE U OTOOPaKEHHE B KIIMEHTCKOM 4acTy MpH-
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noxkenus. [loatomy, ompenenum kakoil (aidim HEOOXOIUM: MPOUYUTAEM U3 MOTOKA B

3a-TIpoce KJIMEHTAa 3HAYCHHE CTPOKOBOU IMEPEMEHHOM Str, KOHBEPTHPYEM €ro B IIEIIO0-

YUCIIeHHYI0 TlepeMeHHyro kluch, u mo ee 3HaueHuto B cTpykrype switch onpenenm

HeoOXoquMbId (aiin (ucTuHr 2.22).

Jluctunr 2.22- Onpeznenenue TpedyeMoro KOHTEHTa
// IpuHMMaeM nepenavy OT KJIMEHTA

string c¢l = sr.ReadLine(); // OrobpaxeHue

mero MOLYJIA
Console.WriteLine(cl) ;

string str = sr.ReadLine();

THUrIa obyyuan-—

int kluch = int.Parse(str),; // mno kluch onpenenseM

HYXHBI Qar

string FilePath = "C:/www/"; // cocraBjyiseM OyTb K (¢ar-

s’

switch (kluch)

case 1:
{
FilePath += "L1.htm";
Console.WriteLine ("lIlyTe k Qamnny: "o+
FilePath) ;
}
break;,

case 2:



59

FilePath += "L2.htm";

Console.WriteLine ("IIlyTe Kk Qarnny: L

FilePath) ;

break;,

BunHo, yTo Bech KOHTEHT npeodpazoBaH B html ¢popmar u HaXoAUTCS B COOT-
BETCTBYIOIIMX TAaNKax Ha cepBepe. AHAIOTHYHO MPOTPAMMHPYETCS OMNpEIeICHHE
ocTaBIIMXcs (PaitioB 00yJaromux MaTepuaoB.

Jlanee HY>KHO OTKpBITh HaWjeHHbIN (aitn. Caemnaem 3To, MpoOBEpsisi MPaBUIIb-
HOCTh €r0 OTKPBITHS ¢ MOMOIIbIO OJl0Ka try/catch u eciii BOSHUKHET OIIMOKa OTKPbI-

THS, BBIIAJIMM COOTBETCTBYIOIIEE cooOIeHne (Jimctunr 2.23).

Jluctunr 2.23- be3omacHoe OTKphITHE (Daiiyia KOHTEHTA
// OTKpeBaeM Qarsi, CTpaxysachk Ha CJy4Yail OIMOKI
FileStream FS;

try

FS = new FileStream(FilePath, FileMode.Open, File-

Access.Read, FileShare.Read) ,

sw.WriteLine ("3BanpammBaeMen: Qari OTKPEIT M I'O-TOB K

nepegaue") ;

catch (Exception)
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// Ecam ciayuyumiack ommMbra, [HOCEUIAeM KJIMEHTY OIIMOKY

OTKPEITHUS Qaria

sw.WriteLine ("Ommbra OTKpeITHS Qarmaa'")

return;

VY4uuTeiBas, 4TO NaHHBIE MIEPEJAIOTCS B CETH B opmare OailT, Hy>KHO 3ape3ep-
BUpOBaTh Oydep g YTEHUS MaTepHalioB U3 OTKPHITOTO (haiina. 3ateM, mepeHecTu
9TH AaHHBIe B Oydep U yepe3 Hero mepenath UX KIMEHTY B OTBETE Ha 3ampoc. Bech

ATOT MpoIecC OyAET BHIMOIHATHCS IO KOHIIA JAHHBIX B OTKPHITOM (paiiie (JTUCTUHT

2.24).

Jluctunr 2.24- Ilepenada KOHTEHTAa B OTBETHOM COOOIICHUHN KIUCHTY
// Bamaem Oypep s pasMemeHMs OAHHBX M3 BEOPAHHOI'O Qariia
byte[] Buffer = new byte[1024];

// IlepeMeHHas nOJIsS XpPaHeHus KoJudyecrTBa 6anr, mnepe-

IJaBaeMbIX KJIMeHTY

int Count;

// Ioka He HOCTUTHYT KOHeI] ¢aria

while (FS.Position < FS.Length)

// UnmraeMm maHHEE M3 (Qariaa u OumeM ux B Oydep
Count = FS.Read(Buffer, 0, Buffer.Length);
// U mepemaeM uX KJIMEHTY

client.GetStream() .Write (Buffer, 0, Count);
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sw.WriteLine ("®arn nepenanH") ;

// Bakpoem Qarsi u CcoenuMHEeHuE
FS.Close() ;

sw.WriteLine ("CoenmHenne npepBaHo');

client.Close() ;

N3 nuctunra CICAYCT, UYTO IIO 3aBCPHICHUIO IICpCHa4YM JAHHBIX KIHCHTY MBI

3aKpbIBaeM (ailsl u CoeTuHEHHE.

2.4.3 Tlopsimok pOBEACHUS UCCIICIOBAHMUI

AJITOpPUTM BBITIOJIHEHUS 3a1aHUH J1a00paTOPHOU pabOThI CIIETYIOIIHIA:

— BBIOpaTh 5 3a/1au MO CIEAYIOIEeMY IPaBUILY: HOMED M0 KypHaIy- TiepBas 3ajaya,
HOMEp KaXKJ0M Mocienyromen 3agaun onpenensercs npudapieHueM udpel 3 k
HOMEpY MEpBOM 3alauu, KOTOPHIA TOJIBKO YTO BBIUUCIWIN (€CIU JTOCTUTHYTO
OKOHYAHHUE CIKCKA BApUAHTOB 3]1a4, TO MEPEHUTH B €ro HA4aJIo);

— cocTaBHUTh Kitaccel SWrver u Client u ycTaHOBUTH cOeTMHEHUE MEXKTy HUMU;

— COCTaBUTh METOJbI ((PYHKIMH) pelIeHUs] BCeX 3aJad, MOMECTUTh UX B KJacc
Server. Bce ucxomHbpie JaHHBIC BBOJIWTH B KOHCOJIM KJIMEHTA, IepeaaBaTh MX Ha
cepBep, a MOJIyYCHHBIC PE3YNIbTAThl PEIICHH 3aa4 BHIBOJUTH HA IKPaH B KOHCOJIU
KJIMEHTA,;

— o(opMuUTH OTUET ISl BCETO MPUIIOKEHHUS BIIEJIOM, BKJIIFOYHB B HETO 3a1aHKE, OJIOK-
cxeMy ajaroputMa (B 3JIEKTPOHHOM BH/IE), TEKCT mporpamMmmbl U SKrin-shert pesyiib-

TaTa BBIIIOJTHCHU A K&)I(I[Ofl 3aa491 U IpCACTAaBUTh €TI0 Ha IMIPOBCPKY.

2.4.4 BapuaHTHI 3a1aHUI
1. BeIBecTH Ha Ie4aTh MOJIOKUTEIbHBIC 3HaYCHUS GyHKIMH Y=SIiN(X)+5C0S(X-2) mis
X U3MEHSIOIErocs Ha oTpe3ke [-5, 12] ¢ marom 1,2.
2. BeiBecTn Ha meyaTh 3HaUeHUA QYHKIMU z=tg(2X)-sin(X) M X U3MEHSIOMIETOCs

Ha oTpeske [-3, 3] ¢ marom 0,3.
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. BBectu ¢ KJIIaBHATypPbl U HaAllC4aTaTb MOAYJIH N YUCCII; €CJIM BBCACHO OTpHIA-

TCJIIBHOC YUCJIO, BBOA U IICYAThb IIPCKPATUTD.

. BeiBectn Ha medats 3HadueHUs GyHKIuH z=In(x)+tg(2x), Oonpmme 1, g x u3-

MeHstonierocst Ha orpeske [3, 8] ¢ marom 0,9.

. Onpenenutp, ABISAETCS JIM HATypajJbHOE YnCI0 N CTENEHbIO YHCIIa S5 WK HET.

. Hanewaratp 3Ha4uenus pynkuun y=In(x+12/x),rae 3HaueHHs X BBOJATCS C KJIaBH-

atypsl. [Ipu BBOJE umcIlia, HE BXOASIIETO B 00JACTh OMpeeeHusl (PYHKIIUH, BbI-

YUCJIEHUS NIPEKPATUTD.

. Hanewaratp 3nauenust pynkiuu y=In(x-1/x),rae 3HaueHUs: X BBOJATCS C KJIaBHa-

Typbl. [Ipu BBozE uMcia,HE BXOAAIIET0 B 00JacTh omnpeaeseHnus (yHKIUMHU, BbI-

YHUCJICHUA ITPCKPATUTD.

. st x u3 uaTepBana (-2;8) ¢ marom 0,75 Berancnuth y=(4x-3x+tg(x))/A, rae A

BBOJAUTCS C KIIaBUATYPBHI.

. BeiBecTr Ha mevaTh 3HaYeHUS QYHKIUU Z=SIn(X)+Cc0s(X),HaXOAuecs B UHTEP-

Basie (-0,2; 0,8) nst x u3Menstonierocs Ha orpeske [4,-6] ¢ marom 0,91.

Jlano nartypanbHOoe uucio N. INonyunTs HamMeHbLIee YuclIo Buaa 4%, Gombuiee
N.

s x u3 uaTepBana (2;8) ¢ marom 0,75 Berunciuth y=(4x-3x+cos(x))/A, rae A
BBOJIUTCS C KJIABHATYPHI.

Haiitu niepBbii wiieH nocienoBarenbHocTH In(9n)/(n*n), MeHbIui 1, 175 n u3-
MEHSIIOIIETOCsT CIAeAYIOIMM o0pa3om: n=1,2,3... .

Onpenenutsp, ABISIETCS U HATypaJIbHOE YMCI0 N CTENEHbIO Yicia 3 Uiv HET.
BriBecTn Ha meyaTh OTpHIATEIbHBIC 3HAYCHHUS (PyHKIHMU z=c0s(X)-5SIN(X-2) mis
X M3MEHSIOIErocst Ha otpe3ke  [-3, 11] ¢ marom 0,9.

BBectu ¢ k1aBUaTypsl U HaneyaTaTh KBaapaThl N 4KCel, €Clid BBEJECHO KpaTHOE 3
MOJIOKUTEIILHOE YUCII0, BBOJ M TIeYaTh IPEKPATUT.

BriBecTr Ha neuaTh OTpUIIaTeNbHBIC 3HAaYeHUS QyHKIMH Z=tg(X)+5cos(X-2) mms X
VU3MEHSIOILIETOCS Ha OTPE3KE [12, 1] ¢ marom 1,2.

BBectu ¢ kinaBuaTypel ¥ HameuyataTb N 4HCEll, €CJIM BBEJIEHO PaBHOE HYJIIO WUJIU

KpaTHOE 2 YUCJI0, BBOJ U ME€YATh IPEKPATUTb.
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BriBectn Ha meuath 3HaueHus Qpynkuuu z=In(|x|)+tg(2x), 6onpmue 2 A X U3-
MeHsIoIIerocs Ha otpeske [3, -8] ¢ marom 0,9.

Haiitn mepBwIii OTpUIIATENBHBIA WICH TOCIEAOBATENIBHOCTH sin(tg(n/2)) mias n
U3MEHSIOIIEToCs Ha clieyromumM odpazom: n=1,2,3... .

Haneuarate 3Hauenus ¢pynkiun y=In(x+12/x),rae 3HaueHust X BBOJSATCS C KIaBH-
atypsl. [Ipu BBoJie uncia, HE BXOJAIIETO B 00J1aCTh ONpeieTIeHUsI (PYHKIIUH, BbI-
YUCJICHHSI TIPEKPATUTb.

Haiiti nepByto 1iudpy B 11€JI0M MOJIOKUTEIHHOM YHUCIIE.

Jlano nartypanbHoe uucio N. INomyunTs HaubGonbliee YMCIO BUAA 3X, MeHblIee
N.

BriBecTr Ha mevaTh 3HAYCHUS QYHKIUU Z=SIn(X)+Ccos(X),HaXOoA1Iuecs B UHTEP-
Basie (-0,3;0,7) ns X u3MeHstoIerocs Ha orpeske [-4,6] ¢ marom 0,91.

Jlano nartypanbHOoe uucio N. IlonyunTh HamMeHbIIEEe YUCIO Buaa 5X Gombliee
N.

Jlns x u3 untepBana (-2;8) ¢ marom 0,75 Beruucauth y=(4x-3x+tg(x))/A, rae A
BBOJIUTCS C KJIABHATYPHI.

Haiitu nepBbiii uneH nocienoBarenbHocT In(9n/(n*n+1), mensmmii 0, 11 n u3-
MEHSIOIIETOCs Ha clieayronumM oopazom: n=1,2,3... .

Onpenenuts, sBIsETCA U HaTypaidbHOe N cTeneHbio uncia 4 uiu HeT.

BriBecTH Ha revyaTh MOJIOKUTEIbHBIC 3HAUCHUS PyHKIMK z=sin(X)-5C0S(X-2) s

X M3MEHSIONIEerocst Ha otpeske [5,-12] ¢ marom 1,2.

Haneuarars 3Hadenns GyHkmun Y =+/2x° —Xx° U1 IPON3BOJNBHBIX X, BBOJIH-
MBIX ¢ KjaaBHaTyphl. I[Ipy BBOJE Ymclia, HE BXOJAIIETO B 00JIACTH ONMpPEACICHUS
(GbyHKIMHU, BBOJI U TIeUaTh MPEKPATUTh.

Haiitu niepBblii OTpULIATENIBHBIN YWIEH MOCIEeI0BaTENbHOCTH cos(ctg(n)) Ajist n u3-

MEHSIIOIIET0Cs Ha caeAyronmM oopaszom: n=1,2,3... .
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2.5 JIP-5. UccnenoBanue KIMEHT-CEPBEPHBIX MpuiioxkeHut B C#

C «KMHTCJJICKTYAJIbHBIM)» KIIMCHTOM

2.5.1 lenwn 3ansTus
Pa3BuTh HaBBIKM COCTABIICHUS KJIWEHT-CEPBEPHBIX MPUIOXKEHUNW C OCHOBHOM
00paboTKol MHpOpPMAITUK HA CTOPOHE KJIMEHTA MyTeM HCCISI0BAaHUS JIOCTOMHCTB U

HCOOCTAaTKOB TAKOI'O ITOAXO0J4a.

2.5.2 TeopeTuueckre OCHOBBI U IPUMEP BBITIOTHEHUS

OCHOBHBIM OTJIMYMEM Pa3pabOTKU TaKOM Pa3sHOBUIHOCTU MPUIOKEHUS SIBIIS-
€TCs TO, UTO BCsl 00paboTKa MH(OpMaLMK, e1Ie TOBOPAT: OU3HEC — JIOTUKA MIPHIIOKE-
HUS BBITIOJIHSETCS] HA CTOPOHE KIIMEHTA.

EcTp mpeumyiiectBa M HEAOCTATKM TaKOTO IMOAXOJA K CO3JAHMIO KIIMEHT-
CEPBEPHBIX MPUIIOKECHUMU.

JIOCTOMHCTBA B TOM, YTO CEpPBEP SABISAETCA OYEHb MPOCTHIM U CIIYXKUT IS Op-
raHu3aly U XpaHEHMs! JaHHBIX, & HA CTOPOHE KJIMEHTA MPOUCXOJUT BCS OCHOBHAs
00paboTka uHbOpMAaIUH.

Henocratku — 3T0 CloKHAsI CTPYKTypa KIIMEHTCKOW 4acTH, peanu3anus KOTo-
POl MIpenbABISIET KECTKUE TpeOOBaHUS K pecypcam YCTPOMCTB, Ha KOTOPBIX OHa
pacnoJiaraercsl.

C TOYKM 3pEHHUsI TEXHOJIOTUU pa3pabOTKH HUYEro HE MEHSETCS IO CPABHEHUIO
C CO3[JaHUEM KJIACCHUYECKUX KIMEHT — CEPBEPHBIX pa3padOTOK, KOTOpbIE ObLIM pac-
CMOTpPEHBI B Mpeapiaylield maboparopHoit padote. [ToaTroMy, HEOOX0AMMO B3ATh 3a
OCHOBY aJITOPUTM pEUIEHUs 3aJayd, MOKAa3aHHbBIA BbIIIE U pa3pabOTaTh KIUEHT —
CEpBEPHOE MPUIIOKEHHE IO BHIOPAHHOMY BAPUAHTY C TOW TOJBKO pa3HUIIEH, YTO pe-
[IEHHE JIOTMYECKUX 3aJaHUl Terepb HEOOXOAMMO MPEICTABUTh HA CTOPOHE KIIMEHT-
CKOM 4acTu mpuiiokeHus. Jpyrumu cioBamu, Bce METOJbI, KOTOpbIE HYKHO Oyner
COCTaBUTbH JJIs PEIlICHUs yKa3aHHBIX 3aJJaHH, JOJHKHBI ObITh pa3MEILEHbI B OTHOM U3

KJIaCCOB KJIMEHTCKOM 4aCTHU IMPUIOKCHHA, A UCXOAHBIC TaHHBIC — B KJIACCC CCPBCPA.
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2.5.3 [lopsmok mpoBeeHUS UCCIIETOBAHUMA

ANTOPUTM BBITIOJHEHUS 3aT1aHAH JTAOOPATOPHON paOOTHI CIICTYIOIIIHIA:

BbIOpaTh 5 3aj1au MO CIEAYIOIIEMY IIPAaBUIIy: HOMEp IO XKypHalIy- IepBas 3aj1aya;
HOMEp KaXKJI0# MOCHeayIomel 3a1aun onpeneisercs npudapieHueM nudps 3 K
HOMEpY TEpBOM 3aJayd, KOTOPBIA TOJBKO YTO BBIUMCIHIN (€CTU JOCTUTHYTO
OKOHYaHHUE CIKCKa BAPUAHTOB 3/1a4, TO IEPEHTH B €r0 HA4aso);

cocTaBuTh Kiacchl SWrver u Client u ycTaHOBUTB COeIMHEHHE MEXTy HUMH;
COCTaBUTHh MeTOAbl ((YHKIMH) pelieHus BceX 3a7ay, MOMECTHTh MX B Kiacc
Server. Bce ucxoanble JaHHbIE BBOJAUTHh B KOHCOJIM KJIMEHTA, MepeAaBaTh UX Ha
cepBep, a MOJIIyYEHHbIE pe3yJIbTaThl PEIICHUN 33]1a4 BHIBOJAUTH Ha SKPaH B KOHCOJIU
KITUEHTA,

0oQOpPMHUTH OTYET ISl BCETO MPUIIOKEHHS BIEJIIOM, BKIIOYMB B HETO 3aJjaHKE, OJIOK-
CXeMy alropuTMa (B 3JIEKTPOHHOM BHUJIE), TEKCT MporpamMmbl U SKrin-shert pesyb-

TaTa BBIIIOJTHCHU A K&)K,Z[Oﬁ 3a/la4i U IIPCACTABUTH €TI0 Ha IIPOBCPKY.

2.5.4 BapuanTsl 3a1aHUA

. HAMBOJIBIIUU ITPIMOYT OJIBHUK. Jlana MaTpuIla, COCTOSIIAs U3 HYJIEU U
equuuil. HaliTh HanOOJNBIIMKA 1O TIIOIIAAM MPSAMOYTOJBHHUK, COCTOSIINN U3 OJI-
HHUX €IMHUIL.

. IIEPUO/1 IPOBU. Haiitu nepuos aecsituaHoi apoou, paaoit M/N, roe M u N -
HaTypaJbHbIC YHCIIA.

. HECOCTABJIFIEMOE YMCJIO. 3agaH MaccuB HaTypalibHbIX uucen. Haitu
MHUHUMAJIBHOE HATYPAJIIBHOE YHUCIIO, HE MPEACTABUMOE CYMMOM YHCEN U3 MacCH-
Ba. Kaxaplif 3JIeMeHT MaccrBa MOXKET BXOJIUTh B CyMMY He 00Jiee 0JJHOTO pasa.

. COOTBETCTBHME HIABJIOHY. YcraHoBUTH COOTBETCTBHE MMEHM (aiiya 3a-
naHHoMy mabnony. [llabioHoM Ha3bpIBaeTcsa CTpoKa, B KOTOPOH ““,” 03HAyYaeT Jto-

0011 cuMBOJI, a ““*” 03HaYaeT J00YI0 MOCIEI0BATEIbHOCTh CHMBOJIOB, B TOM YHC-

JIe IIyCTYIO.
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. KOJ I'PEAL. Tloctpouts N -paspsanbiit kon I'pes. Komom I'pest Ha3biBaeTcs Ta-

Kasi mocyieqoBaTenbHOCTh N -pa3psIHBIX IBOUYHBIX YHCEN, B KOTOPOM J1Ba COCEN-
HUX, a TAKKE IIEPBOE U MOCIEAHEE YNCIO OTIINYAKOTCs OAHUM paspsaoM. Harpu-

mep, 11t N=2 onun u3 konoB ['pes Takos: 00, 01, 11, 10.

. OBMEH YACTEM MACCHUBA. 3afan ofHOMEPHBI MACCUB U IPAHHIIA MEXKIY

ABYM:A €TI0 9aCTAMMU. [TomensTH IMOpAOOK paCIIOJTOKCHUA qacTeu MacCHuBa, HC AC-

Jast TUITHUX TpucBanBanus. Hanpumep: 12 3 4 | 56755671234

. JIEBBIE TIOBOPOTHAGI. JlomaHas 3agaHa koopaAuHaTamMu cBouXx y370B. Cocuu-

TaTb KOJIMYCCTBO JICBBIX IIOBOPOTOB IIPpHU ABUKCHHUU BIOJIb JIOMaHOM.

. IIITHA HA HIKVYPE. [ToacuutaTh KOJIMYECTBO YEPHBIX MATCH Ha O€JI0M IIKype.

xypy npenctaButs B Buje 0,1 - maTpuiisl, rie 0 - 6enbiid, a 1 - 4epHBIil 1BET.

. TOXXIECTBO KOMIIOCTEPOB. NwMmeetcst n1Ba aBTOOYCHBIX TaJIOHA. Y CTaHO-

BUTb, MPOOUTHI T OHU OJHUM KOMIIOCTEPOM WJIM pa3HBIMH. TalloH MOXHO BKJIa-
JBIBaTh B KOMIIOCTEP JIO0O0 CTOPOHOM Tak, YTOOBI Kpasl TajoHa ObUIM IMapaji-
JIETIBHBI KpasM KOMIIOCTEpAa U BCE OTBEPCTUS KOMIIOCTEPA MOMEIIAINCH Ha Ta-
noHe. OTBepcTH KOMIIOCTEpa pazMeniatorcs Ha Matpuue pazsmepom MxN.
[TOACYET CJIOB. Hanmcars nporpaMmy mojicueTa KOJU4ecTBa CJIOB B (aiiie ¢
PYCCKMM TEKCTOM, KOTOpPbIE HAUMHAIOTCS C 33JJaHHOTO OYKBOCOYETaHUs. YUECTb
BO3MOXHOCTh MIEPEHOCA CJIOB.

BBIPABHMBAHUME TEKCTA. B ASCII ¢aitne naxoautcst pycckuii Tekct. Boi-
POBHSATH €ro Mo JIEBOM M MpaBoOd IpaHullaM, JOOMBasCh HanbOosee IIIOTHOrO U
PaBHOMEPHOTO PACHPEICIICHHS CIIOB B CTPOKAX.

TOJIKOBBII CJIOBAPD. B TOIKOBOM CJIOBape OJHM CJIOBA OIPEAEIAIOTCS de-
pe3 apyrue Tak, 4To HUTJ/E HEeT MOpoyHOoTo Kpyra. Onucarh npoueaypy, Kotopas
MIPOHYMEPOBBIBAET CJIOBA TaKUM 00Opa3oM, 4TOOBI CJIOBa C OOJBITUM HOMEPOM
ONPENENUINCh YEepE3 CI0Ba C MEHBIIIMMH HOMEpPaMHU.

JIEBBIE ITOBOPOTRI. Jlomanas 3agana KoopJuHaTaMu CBOUX y3710B. Onucarhb
(GYHKIIHIO TMOJICYEeTa KOJUYECTBA JIEBBIX TIOBOPOTOB IMPHU JBW)KCHHUH BJOJb JIOMa-

HOM, a Tak)ke Mpolelypy BbIBOAA U300paKEHUS JIOMAaHOM Ha 3KpaH.
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MATPHUIIA OTHOILEHNWMN. 3ajaHa MaTpula BUIa

Xl XZ X3 XN
Y, Riu R .. Rin
Y> Ra1 R .. Ron
Ywm Rmi Rm2 ... Rmn,

rae Xi u Y} uensle uucia, a Rjj - apudpmernyeckue otHomenus: <, =, >. Haiitu
3HaueHus X U Yj, KOTOpbIE YAOBIETBOPAIN Obl OTHOLIEHUAM R;j;.
HEYBBIBAIOIIAA ITOCJTEAOBATEJIBHOCTbD. B nporpamme onucath mnpo-
HeAypy, MeYaTaoIy0 caMylo JUIMHHYIO HEYOBIBAIOIIYIO MOCIIEI0BATEILHOCTh B
MOCJIEA0BATEILHOCTH LEbIX Yncel, n30€KaB P 3TOM IOJHOTO fepedopa.
BOU IIIAIIIEK. Ha gocke cTosT Genble LIAIIKH U OXHA yepHag. OnucaTh Mpo-
HeyPY, ONPEICIISIONTYI0, KaKHe MAITKH MOYKET MOOUTh YepHas 3a OJIMH XOJI.
KPATUAUIINKN IYTh KOHS. Umeercs GeckoHeuHas maxMaTHas jocka. B
mporpaMMe onucaTh (YHKIUIO, IMOJCYNTHIBAIOIIYIO, 32 KAKOC HAMMEHBIIIEE YrC-
JI0 XOJIOB KOHb CMOJKeT niepeitu ¢ moss (X1,y1) Ha mone (X1,y2)?
B3ANMHBIN 3AYET JOJII'OB. Ects MHOXECTBO NPEeANPHUITHI, KOTOPHIC
JTOJDKHBI ApyT Apyry. IIpou3BecTr B3aMMHBIM 3a4€T JOJITOB HA MAaKCHMAaJIbHYIO
CyMMYy.
CAMOPOJIKH. EcTh MHOXKECTBO 30JI0THIX CAMOPOAKOB U3BECTHOIO Beca. Omnu-
caTh MpOLEIYpPY, KOTOpas MO3BOJISIET pa3AeIuTh CAMOPOJIKU Ha JIBE Ky4ud, HanboO-

Jiee OJIM3Kue 1o Becy.
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3AKJIFOYEHUE

B yueO6HOM mocoOuu moapoOHO W HATIISAHO W3JI0KEHBI OCHOBBI BBITTOJTHCHHS
3amaHuil  1abopaTopHbIX pabor mo aucnuiuimHe «IIpoeKTHpoBaHWE KIMEHT-
CEPBEPHBIX NPUIOKECHUID.

Martepuan nocobusi cHabkeH HeOOXOIMMBIMH TIPUMEPaMH BBITIOTHEHHS THUTIO-
BBIX 3a/1a4 Pa3paOOTKH KIMCHT-CEPBEPHBIX MPUIOKCHUH Ha s3bikax Java u C# ms
WHTETPUPOBAaHHBIX cpex pazpadotku Eclipse u Visual Studio coorBercTBeHHO. 31€ChH
e TMPUBEICHBI HEOOXOAMMbIC OAHKH 3aJaHH IS MMPOBEICHUS YKa3aHHBIX MPAKTH-
YECKUX 3aHATHM.

[Tocobue cooTBeTcTByeT TpeOOBaHUSAM, NPEABABISEMBIM K  y4eOHO-
METOMYECKOMY KOMIUIEKCY yKa3aHHON MUCIMILUIMHBI, 00CYK/IEHO Ha 3aCeIaHuu Ka-
deaper UBT CK® MTYCH u pekoMeHA0BaHO K HCIOJIb30BAHUIO B yYEOHOM IPO-

HECCe.
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[Tpunoxenune A

Kox nmporpammer web — npunosxennst JIP Ne 1

Kon craproBoy crTpaHuiel Pagel
using System;,

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Windows;

using System.Windows.Controls;
using System.Windows.Data;

using System.Windows.Documents;
using System.Windows.Input;

using System.Windows.Media,

using System.Windows.Media.Imaging,
using System.Windows.Navigation;

using System.Windows.Shapes;

namespace WpfBrowserApplicationl
{
/// <summary>
/// Interaction logic for Pagel.xaml
/// </summary>
public partial class Pagel : Page
{
public Pagel()
{

InitializeComponent () ;

private void buttonl Click(object sender, RoutedEventArgs e)
{
//string pup = System.IO.Directory.GetCurrentDirectory();
// string task = zad.Text
string pup = "I:\\Pril\\Lex";
webBrowserl.Navigate (pup + "\\" +"1.mht");

// webBrowserl.Navigate ("E:\\Lobz\\Laba3\\Lex\\1.html") ;
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private void buttonz Click (object sender, RoutedEventArgs e)
{
string pup = "I:\\Pril\\Lex";,

webBrowserl.Navigate (pup + "\\" + "2.mht") ;

private void button3 Click(object sender, RoutedEventArgs e)
{
string pup = "I:\\Pril\\Lex",

webBrowserl.Navigate (pup + "\\" + "3.mht");

private void buttond4 Click (object sender, RoutedEventArgs e)
{
string pup = "I:\\Pril\\Lex",

webBrowserl.Navigate (pup + "\\" + "4.mht") ;

private void buttonb Click (object sender, RoutedEventArgs e)
{

string pup = "I:\\Pril\\Lex";

webBrowserl.Navigate (pup + "\\" + "pl.mht");

private void buttoné Click (object sender, RoutedEventArgs e)
{
if (comboBoxl.SelectedIndex == 0)
{
string pup = "I:\\Pril\\Lex",

webBrowserl.Navigate (pup + "\\" + "Labl.mht");

1f (comboBoxl.SelectedIndex == 1)

{
string pup = "I:\\Pril\\Lex",

webBrowserl.Navigate (pup + "\\" + "Lab2.mht");
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}
1f (comboBoxl.SelectedIndex == 2)
{
string pup = "I:\\Pril\\Lex";,
webBrowserl.Navigate (pup + "\\" +
}

"Lab3.mht") ;

private void button?7 Click (object sender, RoutedEventArgs e)

{
if (comboBoxl.SelectedIndex == 0)
{
NavigationService.Navigate (new
UriKind.Relative)) ;
}

if (comboBoxl.SelectedIndex == 1)
{
NavigationService.Navigate (new
UriKind.Relative)) ;
}

if (comboBoxl.SelectedIndex == 2)
{
NavigationService.Navigate (new
UriKind.Relative)) ;
}

Uri("/Page2.xaml",

Uri ("/Page3.xaml",

Uri ("/Page4.xaml",

private void comboBoxl SelectionChanged(object sender, Se-

lectionChangedEventArgs e)
{
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Kon crTpanwuire Pagel

using
using
using
using
using
using
using
using
using
using
using
using

using

System
System

System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

.Collections.Generic;
Ling;

Text;

Windows ;
Windows.Controls;
Windows.Data;
Windows.Documents;
wWindows.Input;
wWindows.Media,;
Windows.Media.Imaging,
Windows.Navigation;

Windows.Shapes;,

namespace WpfBrowserApplicationl

{

/// <summary>

/// Jloruka B3amMomercTBus njs Pagel.xaml

/// </summary>

public partial class Page? : Page

{

publ
{

ic PageZ()

InitializeComponent () ;

private void buttonl Click(object sender, RoutedEventArgs e)

{

NavigationService.Navigate (new Uri("/Pagel.xaml",

UriKind.Relative)) ;

}

private void buttonb Click (object sender, RoutedEventArgs e)

{

double A = 1.5, B =2, C = 2.5;

double x = double.Parse (textBoxl.Text) ;
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double z = (Math.Pow(x, 2) + Math.Abs(B * x - 3 * C)) /
(Math.Log (Math.Pow(x, 3) + B * C + A));
label9.Content = "z = (X2 + | B*x -
3*C|)/(Log(x"3)+B*C+A) = " + Math.Round(z, 3);
}

private void buttonZ Click (object sender, RoutedEventArgs e)

{
double opr, al, a2, b1, b2, cl, c2;

al = Convert.ToIntlé6 (textBox2.Text) ;
azZ = Convert.ToIntlé (textBox3.Text);
bl = Convert.ToIntl6 (textBox5.Text);
b2 = Convert.ToIntl6 (textBox4.Text);
cl = Convert.ToIntlé6 (textBox7.Text);
c2 = Convert.ToIntlé6 (textBox6.Text) ;
opr = (al * b2) - (bl * a2);

if (opr == 0)

{
labell6.Content = "Ompenemnrens paBex '0'";
}
else
{
labell6.Content = "Ompememnrens He paBeH '0'";
}

Kon crpanmirer Pagel

using System;,

using System.Collections.Generic;
using System.Ling;,

using System.Text;,

using System.Windows;

using System.Windows.Controls;

using System.Windows.Data;
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using System.Windows.Documents;

using System.Windows.Input;

using System.Windows.Media;

using System.Windows.Media.Imaging;

using System.Windows.Navigation;

using System.Windows.Shapes;

namespace WpfBrowserApplicationl

{

/// <summary>

/// Jloruka B3amMonmericTBus njs Page3.xaml

/// </summary>

public partial class Page3 : Page

{

"\r\n";

public Page3()
{

InitializeComponent () ;

private void buttonb Click(object sender, RoutedEventArgs e)
{

double x1, x2, x;

double z;

x1 Convert.ToDouble (textBox1.Text) ;

x2 Convert.ToDouble (textBox2.Text) ;

for (x = x1; x < x2; x++)

{
z=(1/(x+2)) + (1 / (x+ 5)) + Math.Log (12, 8 -

textBox3.Text += "Z [" + x + "] = " + Math.Round(z,

private void buttonl Click(object sender, RoutedEventArgs e)

{
double y1, y2, y;
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double Z = 3;

//yl = Convert.ToDouble (textBox6.Text) ;
vl = double.Parse (textBox10.Text) ;
y2 = Convert.ToDouble (textBox5.Text)

y = yvl;
while ((Z > 2) && (y = y2))
{

Z

Math.Log (Math.Abs (y)) + Math.Tan(2 * y);
y =y - 0.9;
textBox6.Text += "2 [" + y + "] = " + Math.Round(Z,

2) + "\r\n";

private void buttonZ Click (object sender, RoutedEventArgs e)
{

double k1, k2, k;

double Z = 3;

k1 = Convert.ToDouble (textBox7.Text) ;
k2 = Convert.ToDouble (textBox8.Text) ;

k = k1,
do
{
Z = Math.Cos (k) - 5 * Math.Sin(k - 2);

k =k - 0.9;
textBox9.Text += "Z [" + k + "] = " + Math.Round(Z,
2) + "\r\n";
}
while ((Z < 0) && (k != k2));

private void button3 Click(object sender, RoutedEventArgs e)
{
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NavigationService.Navigate (new

UriKind.Relative)) ;

}

Konm cTpaHuie Paged

using
using
using
using
using
using
using
using
using
using
using
using

using

System

System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

Collections.Generic;
Ling;

Text;

wWindows;
wWindows.Controls;
Windows.Data,;
wWindows.Documents,
Windows.Input;
Windows.Media;
Windows.Media.Imaging,
Windows.Navigation;

Windows.Shapes;

namespace WpfBrowserApplicationl

{

/// <summary>

/// Jloruka B3amMMOIENCTBMUS Ijisi Paged

/// </summary>

public partial class Page4d : Page

{

publ
{

ic Page4()

InitializeComponent () ;

private void Page Loaded (object

{

.xaml

sender,

Uri("/Pagel.xaml",

RoutedEventArgs e)
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private void buttonb Click (object sender, RoutedEventArgs e)

{
double i, k, sum = 0;
textBoxl.Text += "B = ",
for (i =1; 1 < 8; 1i++)
{
if ((i §2) == 0)
{
k = Math.Sin (i) + 3;
textBoxl.Text += Math.Round(k, 0) + " ";
sum = sum + k;
}
else
{
k =1 + Math.Cos (i - 1);
textBoxl.Text += Math.Round(k, 0) + " ";
sum = sum + k;
};
}
textBox3.Text = Convert.ToString(Math.Round(sum, 0));
}

private void button3 Click (object sender, RoutedEventArgs e)
{
NavigationService.Navigate (new Uri ("/Pagel.xaml",

UriKind.Relative)) ;

}

private void buttonl Click (object sender, RoutedEventArgs e)

{
textBox2.Text = "",
1f (Convert.ToBoolean (radioButtonl.IsChecked == true))
{

double[,] brr = new double[2, 2];
double k = 2;

for (int i = 0; 1 < 2; 1i++)
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{
for (int 7 = 0; 7 < 2; j++)
{
k =1/ (k *k);
k++;
textBox2.Text += Math.Round(k, 0) + " ",
}
textBox2.Text += "\r" + "\n";
}
}
if (radioButtonZ.IsChecked == true)
{
double/[,] brr = new double[3, 3];
double k = 2;
for (int 1 = 0; 1 < 3; 1i++)
{
for (int 7 = 0; 7 < 3; j++)
{
k =1/ (k *k);
k++;
textBox2.Text += Math.Round(k, 0) + " ";
}
textBox2.Text += "\r" + "\n";
}
}
if (radioButton3.IsChecked == true)
{

double[,] brr = new double[4, 4];
double k = 2;

for (int i = 0; 1 < 4; 1i++)

{
for (int 7 = 0; 7 < 4; j++)
{



80
k=1/ (k * k);
k++;
textBox2.Text += Math.Round(k, 0) + " ";
}

textBox2.Text += "\r" + "\n";



