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JlabopaTopHasi pa6ora Ne 1
«Mudopmanus u e€ cBoiicTBa. ApXUTEKTypa HHGOPMAIIMOHHO-BBIYUCIUTEIBHBIX
CHUCTEM

[lenp paboThI: 3HATH TMOHSATHE <«HUH(POpPMAIUs», CBOWCTBA HH(OpMaINH,
aApXUTEKTYPY UHPOPMAITMOHHO-BBIYUCIUTEIBHBIX CUCTEM.

1. KpaTkue TeopeTnuecKkrie CBEICHUS

Cucrema (oT Trpedeckorosystema— 1enoe, COCTaBIEHHOE W3 YacTei
COCIMHCHHE) — O3TO COBOKYITHOCTH 3JIEMEHTOB, B3aWMOJCHUCTBYIOIIMX JPYT C
IpyroM, OOpa3yroUMX OMNpPEAEICHHYI IIeJIOCTHOCTh, €IMHCTBO. [IpuBener
HEKOTOpPBIE MOHITHUS, YACTO UCIIOJIB3YIOTCS JJIsl XapaKTEPUCTUKHU CUCTEMBI.

DJIeMEeHT CHCTEMBl — 4YacThb CHCTEMBl, HMEIOIIas OIpeaeIeHHOE
dbyHKIIMOHANBHOE HazHadeHue. CII0KHBIE JJEMEHTBhI CHCTEM, B CBOIO OYepelb
cocTosilue U3 0oJiee MPOCTHIX B3aUMOCBSI3aHHBIX JJIEMEHTOB, YaCcTO HAa3bIBAIOT
MOJICUCTEMaMH.

1. Opranu3zanusi CUCTEMbl —BHYTPEHHSS YIIOPSAI0YECHHOCTD,
COTJIACOBAHHOCTh B3aWMOJICHCTBUSA DJIEMEHTOB CHCTEMBI, IIPOSBISIONIAs, B
YaCTHOCTH, B OTpPaHHMYCHUM PA3HOOOpa3us COCTOSHHM JJIEMEHTOB B paMKax
CHCTEMBI.

2. CTpyKTypa CHUCTEMBI — COCTaB, MOPSAOK W THPHUHIIHUIIBI
B3aUMOJICHCTBUS DJIEMEHTOB CHCTEMBI, OIPEICISIONINE OCHOBHBIE CBOWCTBA
cuctembl. Eciii oTenbHbIE 3J1IEMEHTHI CUCTEMBI Pa3HECEHBI 110 Pa3HBIM YPOBHSM U
BHYTPEHHHUE CBSI3U MEXKIY AJIEMEHTAMU OPTaHU30BaHbI TOJIBKO OT BBIMIECTOSIINX K
HIDKECTOSIIIIAM YPOBHSIM, M HAa00OpOT, TO TOBOPATOO HMEpPaApXUUECKON CTPYKType
cuctemMbl. UnCTO MepapXudecKue CTPYKTYPhl BCTPEUYAIOTCSA MPAKTUYECKH PEAKO,
MOATOMY, HECKOJIBKO PACIHIUpPsSsS 3TO TOHATHE, IMOJ HEPapXHYECKOM CTPYKTYpOu
0OBIYHO MMOHMMAIOT U TAKUE CTPYKTYPHI, TJI€ CPEAU MPOUYUX CBI3ECH MepapXuyecKue
CBSI3M UMEIOT TJIAaBEHCTBYIOIIEE 3HAUYCHHE.

3. ApXUTEKTypa CUCTEMBI — COBOKYITHOCTh CBOWMCTB CHCTEMBbI,
CYIIECTBEHHBIX JJIs1 MOJIb30BAHUA.
4, [lenoCcTHOCTh CUCTEMBI —IPUHIUNIMAIIBHAS HE CBOJAUMOCTH

CBOMCTB CHUCTEMbI K CYMM€ CBOMCTB OT/ECIbHBIX €€ 3JCMEHTOB (IMEPIKEHTHOCTh
CBOICTB) U B TO K€ BPEMs 3aBUCUMOCTh CBOMCTB Ka)KJIOT'O JICMEHTa OT €ro MecTa
1 (PYHKIIMU BHYTPH CUCTEMBI.

NudopManimonHsie CUCTEMBI U UX KiaccUukarus

Cucrembl BechbMa pa3zHOOOpa3Hbl. B camom 00mieM ImjiaHe BCE CHCTEMBI
MOYKHO pa3/ieIUTh Ha JIBE OCHOBHBIC KaTETOPHH.

] maTeMaTH4YeCKHue CUCTEMBI,

] abCTpaKkTHBIE CHCTEMBI,

MarepuanabHble CHCTEMBI MPEICTABIISIOT COO0M COBOKYITHOCTh MaTepHaTbHBIX
o0bekToB. Cpenu MaTepHalbHBIX CHCTEM MOXKHO BBIICIUTHTEXHUYECKUE,
spraTuyueckue W cMemaHHble. Cpelu CMEIIaHHBIX CHCTEM CJEAyeT OTMETHUTh
MOJIKJIACCIPraTEXHUYCCKUX CHCTEM (CHCTEM “delIoBEeK — MalllMHa"), COCTOSIIUX U3



YeJIoBeKa — oreparopa (Ipymibl OnepaTopoOB) — SPraTHUSCKUNA SJICMEHT U MaITHHbBI
(MaIH) — TEeXHUYIECKHIA JICMEHT.

AOCTpaKTHBIE CUCTEMBI SIBISIOTCS MPOJYKTOM YEJIOBEYECKOTO MBIIIJICHUS —
3HaHUS, TEOPUH, TUIOTE3HI.

[MPUMEYAHUE: WudopMaluMOHHBIE CHCTEMBI OTHOCITCS K KaTeropuu
MaTepUalbHbIX, XOTA NPOAYKT TPYyJa B HUX U HEMaTEpHUAJICH.

[Ton  wHbopmammonHou  cucremort  (MMC)  moHMMAWT  CHCTEMY,
OpPraHU3YIONIYI0, XPAHSIIYIO U MPeoOpa3yrolly0 HHPOPMAIIUIO, TO €CTh CUCTEMY,
OCHOBHBIM MPEAMETOM M MPOAYKTOM TpyJla B KOTOPOM SIBIsieTCS MH(OpMaius.
Kak yxe oTmeuanoch BbIlle, OOIBIIMHCTBO coBpeMeHHbIX MC mpeoOpasyroT He
nHpopManuio, a AaHHbe. [l03TOMy 4acTO MX Ha3bIBAIOT CHCTEMaMH O0O0pPabOTKH
naHHbIX.CucteMy 00paboTku gaHHbIX (COJl) MOXHO ONpEeNeauTh KaK KOMILICKC
B3aMMOCBSI3aHHBIX METOJIOB U CPEJICTB IMPeoOpa3oBaHUs JAHHBIX, HEOOXOIUMBIX
MOJIb30BATEIIO.

[lo cremenn MexaHuzauuu npouenyp npeodpazoBanus uHpopmanuu COJ]
JESTCA Ha CJIEAYIOIINE:

[ cucteMbl pyuHoioopadotku (CPO/);

O mexannsupoBaHHbie (MCO/I);

O aBroMatusnpoBanubie (ACO/);

O CHUCTEMBI aBTOMaTH4eCKOi 00padboTku manHbX (CAO/);

B CPO/J] Bce mpoueaypbl npeoOpa3oBaHusl JAHHBIX BBIMNOJHSIOTCS BPYYHYIO
YeJI0BEKOM, 0€3 MPUMEHEHUs KaKuX-In0o TexHudeckux cpeacts. B MCO/J] mroau
JUISL BBITIOJIHEHUSI HEKOTOPBIX MpoLEenyp MpeoOpa3oBaHUs NAHHBIX HCMOIB3YIOT
texHuuyeckue cpencrBa. B ACOJ] Hexkoropbie (HO HE BCE) COBOKYIHOCTH
npoieayp npeoOpa3oBaHus JAHHBIX BBIMOTHAIOTCA 0€3 ydacTus 4eJIOBEKa, IPUYeM
MEXaHU3UPYIOTCSA HE TOJBKO OTJEIbHbBIE MPOLEYyPbl IPeoOpa30BaHus TaHHBIX, HO
Y MEPEeX0o] OT NPEAbIAYLIEH MPOUEayphl K MOCIEAYIOIIEM — B 3TOM KaudeCTBE
OTJIMYME aBTOMATH3AIMH OT MeXaHW3anuu ( MPH MEXaHHW3AIUU TEPEXOIbI MEXITY
NpoIeAypaMH  BBIIONHAOTCS  BpyuHyro). B CAOJl Bce  mporeaypsl
npeoOpa3oBaHus  JaHHBIX W MEPEeXOJbl  MEXKIYy HHUMH  BBIIOJTHSIOTCS
ABTOMATUYECKH, YEJIOBEK KaK 3BeHO ymnpasiieHus1 orcyrcTByeT. B CAO/] uenosek
MOKET BBIOJIHATH JUIIb (DYHKIIUU BHEIIHETO HAOI0ICHUS 32 pabOTON CUCTEMBI.

2. [Topsiiok BBITIOTHEHHSI pa0OTHI M COJIEPKAHUE OTYETA
[Topsimok BBITIOTHEHUS PAOOTHI:
1) OcobenHOCTH HH(DOPMAIIHH.
2) Mepsl nHpOpMAIIHH.
3) INoka3zaTenu kayecTBa HHDOPMAIIHH.
4) HpopMaImoOHHBIE CHCTEMbI B UX KJIacCH(pHUKaIHs.
5) OyHKNMOHAIBHAS M CTPYKTypHAs oOpraHu3anus WHHOPMAIMOHHBIX
CUCTEM.
6) ApXUTEKTYpHbIE OCOOCHHOCTH BBIYHUCIIMTEIBHBIX CHCTEM Pa3IUIHBIX
KJIACCOB.
7) OCHOBHBIC KJTACCHI BBIYMCIUTEIBHBIX MAITUH.



8) MHOTrOMaIIMHHBIE © MHOTOIIPOIIECCOPHBIC BRIYHCIUTEIILHBIC CHCTEMBI.
9) Knaccuueckast cTpykrypa opranusanuun SBM.

10) CocTaB 1 Ha3HaYCHHE OCHOBHBIX YCTPOHCTB.

11) IMoustue 06 apxutekType IBM.

12) Knaccudukanus ¥ OCHOBHBIC XapaKTEPUCTUKHA 3aIIOMUHAIOIIHX
yctpoiicts (3VY).

13) EMKOCTB 1 OBICTPOACHCTBHE PA3IMYHBIX THIIOB 3Y.

CoaepxaHue oT4yera:

1) menb paboTHI;

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUISI CBOETO BAPHAHTA,

3) aJITOPUTM peIraeMoro 3aaaHus ¢ HeOOXO0IMMBIMH MOSICHCHUSIMH;

4) BBIBOJIBI 11O padoTe.

3. KoHTpoOsbHEIE BOTIPOCHI
1) OcobeHHOCTH HH(DOPMAIIHH.

2) Mepsl nH(DOpMaUH.
3) UudopMaimoHHbIE CHCTEMBI M X KJIACCH(PHUKAIIHL.



JlabopaTopHasi pa6ora Ne 2
«udopmaniuoHHO-IOrHYECcKuE OCHOBBI DBM»

Ienp paboThI: 3HaTh HHPOPMAITMOHHO-IOTHYECKHE OCHOBEI DBM

1. KpaTkue TeopeTndecKue CBEeICHHUS

Bo Bcex coBpeMennbix OBM mnsg mpencraBiieHUs 4MCIIOBOM MHQOpMAIIU
WCITIOJIB3YETCsI IBOMYHASI CUCTEMA CUHCIICHHsSI. ITO 00YCIIOBIICHO:

* QoJiee TIPOCTOM peann3anrell arOPUTMOB BBITTOTHCHHS apu(METHIECKIX U
JIOTUYECKHUX OMEepaIui;

* Qosee HaACKHOW Pu3MUECKOl peanu3anveil OCHOBHBIX (DYHKIMM, Tak Kak
OHH UMEIOT Bcero aBa coctostaus (0 u 1);

* )KOHOMUYHOCTBIO anmnapaTHOW peain3anuu Bcex cxem DBM.

[Ipu N=2 uncno pas3nu4HbBIX OH(P, HCTOIB3YEMBIX IS 3alMCH YHCEl,
OrPaHWYCHO MHOXXECTBOM M3 ABYX nudp (Hyas m emuuuna). Kpome nBoMYHOMN
CUCTEMBI CUHUCJICHUS NIMPOKOE PACTIPOCTPAHCHHUE TOIYYWIH W TPOU3BOTHBIC
CUCTEMBI:

o nonyHasi—{0,1};

* JeCATUYHAs, TOYHEEe, JABOWYHO-ACCITHUYHOE MPEICTABICHUE IECATUIHBIX
gucen— {0, 1, .... 9};

» mectHaanarepuudas — {0, 1, 2,..., 9, A, B, C, D, E, F}. 3nech mectHanmna-
tepuaHas mudpa A o6o3navaer yucno 10, B — uuncno 11,..., F — umcmno 15;

» BocbMepuuHas (ot cimoBa BochMepuk) — {0, 1, 2, 3, 4, 5, 6, 7}. Ona
HIMPOKO MCIOJIB3YETCSI BO MHOTHX CieNUAIN3UpOBaHHbIX OBM. BoceMeprnuHnas u
IIECTHA/IIIA-TEPUYHAS] CUCTEMBI CUHCIICHHSI SIBIISIOTCS  MPOU3BOJHBIMU  OT
JTBOMYHOM, Tak Kak 16 = 24 u 8 = 23. OHM HCHOJIB3YIOTCS B OCHOBHOM ISl OoJiee
KOMITAKTHOTO HM300pa)X€HUsI NTBOWYHOW WH(GOpPMAIMH, TaK KaK 3alUCh 3HAYCHHUS
YHCEJT TPOU3BOUTCS CYIIECTBEHHO MEHBIITUM YHCIIOM 3HAKOB.

[Ipumep UYumcno Al0 - 100.625 B JBOWYHOH, BOCBMEPUYHON U
MIECTHAAIIATCPUIHON CUCTEMAaX CUHCIICHUS UMEET CIEAYIOIIee MPeACTaBICHHE:

A2=1100100.101;

A8 = 1445;

Al6 = 64.A;

A2 =1e 26+1@ 25+0 ¢ 24+ 0 » 23+1e 22+0 «21+102°+1@ 2-1+0 ¢ 2-2+1@ 2-

A8 =1e82+4e81+408°+5e8-1:

Al6 =6+ 161+4e 160+10e 16-1.

[IpencraBineHue uyucen B PaA3IUYHBIX CUCTEMax CYHUCJIEHHS JIOMYCKAeT
0JIHO3HAYHOE MpeoOpa3oBaHKUE WX U3 OJHOM cucTeMbl B Apyryro. B 9BM nepeBon
W3 OJHOW CUCTEMBI B JIPYTYIO OCYIIECTBISACTCS aBTOMATHYECKH, MO CHEIUATbHBIM
nporpamMmam. [IpaBuia nepeBoia NEIbIX U APOOHBIX YUCET OTINYAIOTCS.

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETA
[TopsiaoK BBITIOIHEHUSI PA0OTHI:
[IpeacraBnenne nHGOPMAIMH B BEIYUCIUTEIbHBIX MAIIIUHAX.



1) OcoOcHHOCTH MpEACTaBICHUS WH(POPMAIMU B  IEPCOHAIBHBIX
KOMIIBIOTEPAX.

2) Jlornyeckue OCHOBBI MTOCTPOCHHS BEIYHCIUTEIIBHON MAITAHBI.

3) IMpuHIun nporpaMMHoOro ynpasieHus IBM.

4) XapakTep B3aMMOJCHCTBUS ycTpoiicTB OBM 1ipu  BBINOJHCHUH
MPOTPaMM.

5) TumoBbie CTPYKTYpbl OpraHH3allMH 3allOMUHAIONIMX YCTPOWCTB:
aZpecHasi, CTEKOBasi U acCOLMAaTUBHAS OPTaHU3aIIHSI.

CoaepxaHue oTyera:

1) menb paboTHI;

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIS CBOETO BAPHAHTA,;

3) aJITOPUTM peIraeMoro 3aaaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;

4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTPOCHI
1) IpencraBnenue HHGOPMAIIMK B BBIYHCIUTEIBHBIX MAIIHHAX.
2) OCOOCHHOCTH TpEACTaBJICHUS WHPOPMAIMU B  TEPCOHAIBHBIX
KOMIIBIOTEPAX.
3) IMpuHIMn nporpaMMHOro ynpasieHus IBM.
4) TwumoBble CTPYKTYpPHl OpTaHHW3aIlMH 3allOMUHAIONINX YCTPOWCTB:
aZpecHasi, CTEeKOBasi U acCOLMAaTUBHAS OPTaHU3aIIMSI.



JlabopaTopHasi pa6ora Ne 3
«DyHKIMOHAJIBHAS U CTPYKTypHast oprann3anus [1K»

Lenp paGoThl: 3HaTh PYHKIMOHAIBHYIO U CTPYKTYpHYIO opranu3anuio 11K

1. Kparkue TeopeTHyecKue CBEICHUS

Apxurekrtypa [IKonpenensercs COBOKYITHOCTBIO €r0 CBOWCTB, CYIIECTBEHHBIX
uisi monb3oBaTensi. OCHOBHOE BHUMAHHE MPHU HTOM YACISETCS CTPYKType U
(YHKIIMOHAIBHBIM BO3MOXXHOCTSIM MAIIIUHBI, MOJIPA3/ICII€MbIX Ha OCHOBHBIE U
JOTIOJTHUTEIIbHBIE.

OcHoBuble (yHkuuuonpeaenstor HazHauenue [IK: oOpaboTka u XpaHeHue
uH(opMmaiuu, oOMeH nHpopMalue ¢ BHEHTHUMHA O0BEKTaMHU.

JlononuutenbHble  QPYHKUUUMOBBHIMAIOT  3(PPEKTUBHOCTH  BBIMOJHEHUS
OCHOBHBIX (GyHKIUN: oOecrneunBaOT 3(PPEKTUBHBIE PEKUMBI PabOTHI, IUATIOT C
MOJIb30BaTENIeM, HAJEKHOCTh W Ap. Ykazanusle ¢yHkuuu I[IK peanusyrorcs c
MIOMOIIBIO aMMapaTHBIX U TPOTPAMMHBIX CPEJCTB.

JloctounctBamu I1K siBisitoTCS

OTHOCHUTEJIbHO MaJiasi CTOMMOCTb JJISI UHAUBUIYaIbHOTO MOJIb30BaTENS,

aBTOHOMHOCTbH JKCIUTyaTallud O€3 CHeUUATbHBIX TPEOOBAHUI K YCIOBUSAM
OKPY’KaloIIen Cpebl;

Oonpllloe  pa3HOOOpaszue HOMEHKJIATypbl  TEXHHUYECKUX CPEACTB,
UCIONB3YIOMINX TOCIAEHUE JIOCTUXKEHHS HAyKd; THUOKOCTh apXHUTEKTYpHI,
oOecrnieunBaroIiasl €€ aJalTUBHOCTh K Pa3HOOOpa3HbIM MPUMEHEHUsIM B cdepe
yopaBJieHus, Hayku, o0pa3oBaHus, B ObITY;

MOJYJIbBHOE€ YCTPOMCTBO M MHTErpaiusi KOMIOHEHTOB, BO3MOXHOCTb JIEIKOMN
MOJIEPHU3ALINH, B TOM YHCJIE CHJIAMHU CaMUX MOJIb30BATEIICH;

HaJu4Yue OTPOMHOTO KOJMYECTBA IMPOTPaMM, OXBATHIBAIOUIUX MPAKTUYECKHU
Bce c(epbl YEIOBEYECKOM [EATEIIbHOCTH, «APYXKECTBEHHOCTH» ONEpalMOHHON
CUCTEMbI U UHOTO MPOrPaMMHOI0 o0ecreueHus, 00yCIOBIMBAIOIIASI BO3MOXKHOCTh
paboThI OJIb30BaTENs 0€3 crenuaibHON MpodeCCHOHATBLHON MOITOTOBKY;

OTHOCHUTEJIbHO BBICOKHME BO3MOXKHOCTH II0 TepepaboTKe pasHOOOpa3HOU
MH(pOpMalMK NpU BHICOKON HAAEHKHOCTH PabOTHI.

CtpykTypa KOMIBIOTEPa— 3TO MOJIEJIb, YCTAaHABIMBAIOLIAs COCTaB, MOPSAIOK U
MPUHIUATBI B3aUMOAEeUCTBUS BXoaamux B [IK koMmoHeHTOB.

B cocrage IIK BbIAESAIOTCS ABE OCHOBHBIX KOMIIOHEHTBHI:

anmapatHas (Texauueckas) yactb (hardware);

nporpaMmmHoe obecrieueHue (Software).

Amnmaparnas gacthb [1K B THnioBO# KOHGUTYpamnuu BKirodaet (cMm. puc. 1):

CUCTEMHBIA OJIOK: LEHTpaJbHBIA Mpoleccop, OJIOKKM ONEpaTUBHOW MaMsITH,
OJIOK MUTaHUsI, KECTKUU JTUCK, TUCKOBOMABI JJI JUCKET, JUCKOBOJ JJii KOMIIaKT-
auckoB (CD,DVD), koHTpouIepbl YCTPOMCTB, 3ByKOBasl W rpaduyeckas Kapra H
Ap.;

YCTPOMCTBA BBOJIA U YIIPABIICHHUSI: KJIaBUATypa, MbIIlb, CKaHEP U T.1.;

YCTPOMCTBA BBIBOJIA: MOHUTOP, IPUHTEP, TUIOTTEP U AP.;



JOTIOJIHUTENIbHBIE YCTPOMCTBA: MOJIEM, CETEBbIE YCTPOMCTBA, 3BYKOBBIE
KOJIOHKH U T.II.

B cuctemMHoM Oi0ke pacronaraeTcsi camasi OOJIBIION 3JIEKTPOHHAs IlaTta —
CHUCTeMHas(MIIMMATePUHCKAs) IUTaTa, HAa KOTOPOHM HAXOJATCS: IIEHTPAJIbHBIHN
MIPOIECCOp, ONepaTHBHAs M KAII-aMATh, muHbI, BIOS (6a3oBas cuctema BBOJA-
BBIBOJIa) U HEKOTOPBIC KOHTPOJLICPHI.

2. [Topsmox BBITIOTHEHHSI pa0OTHI M COZIEPKAHKUE OTYETA

[TopsiaoK BBITIOTHEHUSI PAOOTHI:

1) OcHoBnbie 0yoku 1K 1 ux Ha3HAUYECHHE.

2) dyHKIMoHambHbIC XapakTepucTrku [1K.

3) IlopTaTUBHBIE KOMIIBIOTEPHI.

4) Cucrtema mnporpaMMHOro ooOecneuenuss DBM: cocTtaB M OCHOBHBIC
(hyHKITHH.

5) CermentupoBanue B cetsax. [Ipuunnbl. O0opymoBaHuUE.

6) [IpuHIMITEI TOCTPOCHUSA U XapaKTEPUCTHUKA YCTPOUCTB BHEIIHEH MaMATH
Ha MarHUTHBIX JUCKAX.

CoaepxaHue oT4yera:

1) uenb paboTHI;

2) 3ajaHKe Ha J1a00PaTOPHYIO pabOTy JUIsl CBOCTO BApUAHTA;

3) aJITOPUTM pEIIaeMoro 3aJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;

4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTIPOCHI
1) OcHoBnbie 0stoku 1K 1 ux Ha3HAUYECHHE.
2) Cucrema mnporpamMMmHOro obecredenuss DBM: coctaB W OCHOBHBIC
(yHKITHH.



JlabopaTopHas padora Ne 4
«MuUKpOnpoLEeCCOPBl U CUCTEMHBIE TIIAThD»

HCJ’IB pa6OTBI: 3HATb, YTO TaAKOC MHUKPOIIPOLCCC U CUCTCMHA I1JIaTa

1. Kparkue TeopeTHiecKkue CBEICHUS

Mukpormnponeccop — 3TO LEHTPAIbHBIA OJOK MEPCOHAIBHOTO KOMIIBIOTEPA,
MpeAHA3HAUYCHHBIM JJisi  ymnpaBieHuss padoToOil BCeX OCTalbHBIX OJIOKOB U
BBITIOJTHEHUS apU(PMETUUECKUX U JIOTHYECKUX ONepanuid HaJl uHpopMaIuen.

Mukpornponeccop BBIIOJIHSIET CASAYIONINE OCHOBHBIE () YHKIIUHU:

YTeHUE U Jemudpannio KOMaH1 U3 OCHOBHOM MaMsITH,

YTEHUE JIaHHBIX W3 OCHOBHOM MaMsATU U PETUCTPOB aJaNTePOB BHEIIHUX
YCTPOMCTB;

npueM u 00pabOTKy 3ampocOoB MU KOMaH]J OT aJanTepoB Ha OOCIyKHUBaHHE
BHEIIHUX YCTPOMCTB;

00paboTKy aHHBIX U MX 3aMKCh B OCHOBHYIO MaMsTh U PETUCTPHI aIaNTEPOB
BHEIIHUX YCTPOMCTB;

BBIPA0OTKY YMPABISIIONIUX CUTHAJIOB JJIs BCEX MPOYUX Y3JIOB U OJIOKOB
KOMIIBIOTEPA.

Muxkpornponeccop XapakTepu3yeTcs:

1) TakTOBOW YAaCTOTOM, OIMpPEACIAIONIeH MaKCHUMAalbHOS BPEMS BBITOJHECHHS
MEePEKIIIOUCHUsT  dJIeMeHTOB B OBM,; TakToBas 4acTroTa —  9YACTOTA
CUHXPOHU3UPYIOUIUX HUMITYJIbCOB CHHXPOHHOM 3JIEKTPOHHOM CXEMBbI, TO €CTh
KOJIMYECTBO CUHXPOHU3ZUPYIOIINX TAKTOB, MOCTYMAIONIUX U3BHE HA BXOJl CXEMBbI 32
cekyHay. B camom mnepBOoM NpUONMKEHUU TaKTOBash 4YacTOTa XapaKTepHU3yeT
MPOU3BOAMTEILHOCTh TIOJICUCTEMBI (Tpolieccopa, MaMsITH W TMp.), TO €CThb
KOJIMYECTBO BBHITIOTHSAEMBIX ONEpalnil B CEKYHY.

2)  paspsAAHOCTHIO, T.6.  MaKCHMaJIbHBIM  YHCIIOM  OJHOBPEMCHHO
o0OpabaTbIiBaeMbIX JIBOUYHBIX Pa3psioB; Pa3psiIHOCTHIO 3JEKTPOHHOIO YCTPONUCTBA
WIA [IUHBl HA3bIBACTCSA KOJHMYECTBO pas3psnoB (OMUTOB), OJHOBPEMECHHO
00pabaThIBaeMbIX ’TUM YCTPOMCTBOM WJIU MEPEAAaBAEMbIX ATOM IIMHOM.

PaspsaaoctTs MII (Mukpomnpoiieccopa) obo3nadaercs m/ n/ K/ u BkiaroyaeT:

M - pa3psAIHOCTb BHYTPEHHHUX PETHCTPOB, ONPEACISIET MPUHAMIEKHOCTh K
TOMY WJIA HHOMY KJIacCy MPOLIECCOPOB;

N - pa3paIHOCTb WIMHBl JIAHHBIX, OMPEAENAeT CKOPOCTh Nepeaadu
nH(pOpMaIINH,

K - pa3psIHOCTh IIWHBI ajpeca, ONpeAeIIaeT pa3Mep aJpeCcHOro MPOCTPAHCTBA.
Hanpumep, MIT 18088 xapakrepusyercs snadenussmu m/n/k=16/8/20;

3) apxurekrypoi. [loHSATHE apXHUTEKTyphl MHKPOIPOIIECCOpa BKIIOYACT B
ce0si cucteMy KOMaHJ M CHOCOOBI aJpecaluyd, BO3MOXKHOCTh COBMEIICHUS
BBITIOJTHEHUSI KOMAaHJ BO BPEMEHHU, HAJIWYHME JOMOJTHUTEIbHBIX YCTPOWCTB B
COCTaBE€ MHKpOMpOIlecCCOopa, MNPHUHIUMIBI W PEXUMBI €ro padoTsl. Beiaenstor
MOHSATUSI MUKPOAPXUTEKTYPbl U MAKPOAPXUTEKTYPHI.

MukpoapxuTeKkTypa MHUKpPOIIpolleccopa - 3TO amnmnapaTHas OpraHu3anus u
JIOTUYECKass CTPYKTypa MHUKPOIPOIECCOpa, PErUCTPhl, YIPABISIOUIUE CXEMBbI,



apu(METHKO-JIOTUYECKHE  YCTPOMCTBA,  3allOMHUHAIONIME  YCTPOMCTBA U
CBSI3BIBAIOIINE WX HHPOPMAIIMOHHBIE MarUCTPaIH.

MakpoapxuTektypa - 3TO CHUCTeMa KOMAaHJ, THUIlbl 00pabaThIBaeMbIX
JTAHHBIX, PEKMUMBI aIpecallii ¥ IPUHIUIIEI paOOTHI MUKPOIIPOIIECCOpa.

B o0mem cnydae mnoa apxutektypoir OBM mnonumaercs aOCTpakTHOE
MpEACTaBICHUE MAaIIMHbI B TEPMHUHAX OCHOBHBIX (DYHKIMOHAJIBHBIX MOMIYJEH,
a3pIka OBM, CTpyKTypBI TaHHBIX.

CucremHas (MaTepWHCKas) IUIaTa SBISETCS BaKHEUIIUM YCTPONCTBOM
MEPCOHATBHOTO KOMIIBIOTEPA, BBICTYNAsi UHTETPATOPOM IS IPYTUX KOMIOHEHTOB.
CoOBMECTHO € MPOIECCOPOM U ONEPATUBHON MaMsAThIO OHa 00pa3yeT miaTtdopmy,
OMPENIECSAIONIYI0 OCHOBHBIE (DYHKIIMOHATbHBIE BO3MOXKHOCTH KOMIIBIOTEpPA U €0
MPOU3BOAUTEIBHOCTh. KiIOueBOMl 2JIEMEHT CHCTeMHOM IIaThl — HaOop
mukpocxeM cucrtemuoi joruku (HMCII). OH oOecrieynBaeT B3auMOJCHCTBHE
JPYTUX KOMIIOHEHTOB U () yHKIITMOHMpOBaHUE 0a30BbIX HHTEpPericoB. Takoit Habop
YacTO HA3bIBAIOT YUIICETOM.

YUIICET — rtpanckpunmus aHrmiosssiaHoro tepmura (Chip  Set),
0003HAYaIOMEro KOMIIEKT MHUKPOCXEM CHUCTEMHOM JIOTUKH, OOCHYKUBarOUIUN
unrepdeiicel MmaTepunckoit miatel. [lomumo HMCJI cuctemuas minata coaepKuT
0azoByto0 cuctemy BBoOJa-BeiBoga (BIOS), snemMeHTHI mUTaHWsS KOMIIOHCHTOB,
MOHTa)KHbIe AeTanu. OCHOBHBIMU MMapaMeTpaMu CUCTEMHOM IIATHI SBIISIIOTCA .

dbopm-pakTop (mpedenser ee¢ radapuThl, IapaMeTPhl AIEKTPOMUTAHU,
PacIoIoKEeHHEe MOHTAXKHBIX JICMEHTOB, pa3MEIICHUE PA3TUIHBIX KOMIIOHCHTOB. )

npuMeHseMblii gurncer( Uwurcer TpagWIIMOHHON apXUTEKTyphl COCTOUT W3
JIBYX MUKPOCXEM, KOTOPbI€ HA3bIBAIOT IOKHBIM U CEBEPHbIM MocTaMu. CeBepHbIN
MOCT IO CBO€H CyTH SBJISIETCS CBS3YIOIIMM MOCTOM W KOHTPOJIUPYET MOTOKHU
JAHHBIX pa3NuuHblX MKUH. K HeMy mNOJKIIOYeHBl KIIOYEBble HHTEp(hEnChl
KOMITbIOTEpA: CUCTEMHAs IIMHA, IIMHA MMaMsITH, IUHA TPa@UuYecKoro KOHTpouiepa
(BHIICOKAPTHI), IIMHA JIJIS CONPSDKCHUS C FOXKHBIM MOCTOM. FOKHBIN MOCT OTBedaeT
3a mepudepuiiHble YCTPOICTBa M pa3jMyHble BHEIIHHME IIMHBI. Tak, K HeMmy
MOJKIIOYEHBI:  IMMHBI  pacmupenus, mnoptet USB,  IDE-xonTposiep,
nonosauTenbHbie IDE, SATA-nmm FireWire-koHTposuiepsr.)

nojjaepkuBaeMbiii unTepdeiic npoueccopa(B 3T0 MoHsATHE BKIIOYAIOT THUI
pa3beMa U CHCTEMHOW IIMHBI, JIEKTPUICCKUE MmapaMmeTpsl (pa3Bojka KOHTAKTOB,
HaNpsOKEHUE TTUTAHUS sjipa M OJOKOB BBOJA-BBIBOJIA MIPOIECCOPA), BO3MOXHOCTH
BIOS mo mogepikke KOHKPETHBIX MOJIEIICH MPOIIECCOPOB.)

TUI YCTAaHABJIMBACMOW ONEpPaTHBHOW MaMsATH (ONpeaesseTcs] TUIIOM KOHTpOJIIepa
namsaTH. Takoi kKoHTposutep naTerpupoBan 6o B HMCJI miardopmer Intel, mubo
B miporieccop miatpopmax AMD)

HoJIZICp)KUBaeMble HHTEPQEichl (MOIIepKKa COBPEMEHHBIX HHTEP(EHCOB.
OObryHO ©0a30ByI0 (PYHKIIMOHAJIBHOCTh OOEcCIeunBaeT COOCTBEHHO YHIICET.
[Ipou3BoauTEeNIM CUCTEMHBIX IIJIaT 32 CYET YCTAHOBKU JOIMOJHUTEIbHBIX
KOHTPOJUIEPOB JUOO0 paCIIUPSAIOT KOJIUYECTBO TUIIOBBIX MOPTOB, MO0 HOOABISIIOT
MOJIZICPXKKY HOBEUIIMX WIH ClielUpuIecKux nHTepdeiicoB.( cucTeMHas IIMHA W
pazseM mporeccopa;muHa namsatu;mopt AGP 8x mmm PCl Express 16x mns



BUcoKapThL;TopThI TwiaT pacmupenus PCIl u/wmm PCI Express;aBa kanama Parallel
ATA g maxonurenei;asa kaHama Serial ATA mis Hakomureneil;He MeHee
geThipex mopToB USB nmnsi BHENMIHWX YCTPOWMCTB;CETEBOW KOHTPOJIJIEP IIIMHBI
Ethernet;mmua LPC mist moproB FDD, COM, LPT u PS/2;BcTpoeHHBINH 3ByKOBOM
koHTpoJuIep cnerudukarun AC'97 wim HD Audio))

tan ¥ Bo3MoxkHocTH BIOS (6a3zoBas cuctema BBOJA-BhIBOJA. Tak Ha3bIBAIOT
BCTPOEHHOE MPOTrpaMMHOE O0ecCIieueHne, KOTOpOoe JOCTYMIHO sl mpoleccopa 6e3
oOpamennsi kK HakonutensiM. B mukpocxeme BIOS comepxkutcs mporpamMHBII
KOJl, HEOOXOIMMBIM MJisl yOpaBi€HUS KIaBUATYpOW, BHUICOKAPTOM, TUCKaMHU,
noptamMu U apyrumu kKommnoreHTamu. O0sraa0 BIOS pasmeniaercs B MUKpocxeme
MOCTOSIHHOTO  3amomuHaromero  ycrpoiictea (II3Y), pacmomokeHHONW — Ha
MaTEPUHCKOH IJIaTe KOMITBIOTEPA.)

2. [Topsmox BeITIOTHEHHS pa0OTHI M COZIEPKAHKUE OTYETA
[TopsiAoK BBITIOTHEHUSI PAOOTHI:
1) MuKpompoIeccopsl.
2) dusnueckas U QyHKIIMOHATIBHAS CTPYKTYpa MHKPOIPOIECCOopa.
3) CucTeMHbIE ILIATHI.
4) BHyTpUMAaIIMHHBIE CHCTEMHBIH U Tepr(epUUHBIA HHTEP(EHCH.
5) Dranbl pa3BUTHUS 3JIEKTPOHHOMN BBIYUCIUTEIIBHON TEXHUKH.
6) OcoberrocTH DBM pa3indHbIX MTOKOJICHHI.
7) Buemnss nmamsate 9BM Ha MarHUTHBIX U JIA3EPHBIX TACKAX.
8) Ha3znaueHHe U CTPYKTypa MOCTPOSHUS IIEHTPaIbHOTO TIporieccopa IBM.
CoaepxaHue oTyera:
1) uenb paboTHI;
2) 3aJ1aHKe Ha JJA0OPATOPHYIO pabOTy JUIS CBOETO BAPHAHTA,
3) aJITOPUTM peIIraeMoro 3aJaHus ¢ HeOOXOIMMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI
1) Muxkpomnporneccopbl. @Duzudueckas ©u (QyHKIHOHAIBHAS CTPYKTypa
MHKPOIIPOLECCOPA.
2) Dtarbl pa3BUTHS MICKTPOHHON BBIYHCIUTEIBHON TeXHUKH. OCOOCHHOCTH
OBM pa3nuyHbIX TOKOJECHUM.



JlabopaTopHas pa6ora Ne 5
«3anoMuHaromue ycrponcraa [1K»

Lenp paGoTsl: 3HaTH 3antoMuHaromue ycrporcrsa [1K

1. KpaTkue TeopeTndecKue CBEeICHHUS

OcHoBHas namsaTbcoaepxut onepatusHoe (RAM - Random Access Memory -
naMsTh C TIPOU3BOJIBHBIM JTocTyroM) U noctosinHoe (ROM - Read-Only Memory)
3aIIOMHUHAIOIINE YCTPOMCTBA.

OnepaTuBHOE 3alOMUHAIOINICE YCTPONCTBOMPEIHA3HAUCHO [UISI XPAHCHUS
uHpopMaruu  (IporpaMM ¥ JaHHBIX), HEIMOCPEJACTBEHHO YyYacTBYIOIICH B
BBEIYHCITUTEIILHOM MpOIecce Ha TeKyIieM dtamne Gpyaknuonupoanus [1K.

O3V - sHeprozaBuCHMMas NaMATBH.IIPH OTKJIIOUYCHUU HANPSIKEHUS TUTAHUS
uHopMmanus, xpansmascs B HeH, Tepsercs. OcHoBy O3V cocTaBisitoT OoibIINe
WHTETPaJbHBIE  CXEMBI,  COJACpXKAIWe  MaTPHUIBl  TOJYIPOBOJIHUKOBBIX
3aIOMUHAIOIIMX  JJICMEHTOB  (TpPHUITEpOB).  3alOMHHAIOIIHAE  3JICMCHTHI
PacmoIOKEHBI Ha TIEPECEUYCHUN BEPTUKAIBHBIX U TOPU30OHTAIBHBIX IWH MATPHIIH;
3aMiCh W CUYNTHIBAHWE WH(POPMAIMH OCYIIECTBISIOTCS MOMAauei SIIEKTPUICCKHUX
UMITYJIbCOB IO TEM IIWHAM MAaTPHIbl, KOTOPHIE COCOUWHEHBI C DJIEMEHTaMH,
MIPUHAIICKAITUMUA BEIOPAHHOM STYEHKE TTaMSITH.

KOHCTPYKTHBHO SJIEMEHTHI OINEPAaTUBHON TaMSATH BBHITIOJHSIOTCS B BHIE
ormeiabHbix Mukpocxem Tuma DIP  (Dual In-line Package - aByxpsaHoe
pacIooXeHWe BBIBOJOB) WM B Bujae Monayieid mamsatu tuna SIP (Single In-line
Package - omHopsimHOe pacmoiiokeHHE BbIBOAOB), Wi, 4yto yaiie, SIMM (Single
In line Memory Module - Moxyns mamsaTH ¢ OIHOPA3PSATHBIM PACIOIOKECHUEM
BbIBO/I0B). Moayau SIMM umeroT emkocTts 256K0aiit, 1, 4, 8, 16 wiu 32 Moaiira,
C KOHTpOJEM W 0e3 KOHTPOJSI YETHOCTH XPAHUMBIX OWTOB;, MOTYT mMeTh 30-
("xkopoTtkue") wm 72-("mmHHBIC") KOHTAKTHBIC pa3beMbl, COOTBETCTBYIOIIHEC
pazpeMaM Ha MaTEepPUHCKOH IiaTe KOMIbIoTepa. Ha MaTepHHCKYIO MIaTy MOKHO
YCTaHOBUTH HECKOJILKO (deThipe u Ooiree) moayieit SIMM.

[locTossHHOE 3amMOMHUHAIONIEE YCTPOWCTBOTAK)KE CTPOUTCS Ha OCHOBE
YCTAHOBJICHHBIX Ha MAaTCPUHCKOHM IUIaTe MOIyJied (KacceT) W HCIOJIb3yeTcs s
XpaHEHUsS HEW3MEHsIeMON MH(POpPMAIMK. 3arPy309HBIX MPOTPAMM OTIEPAIIMOHHOMN
CHUCTEMBI, TPOTPaMM TECTHPOBAHUS YCTPONCTB KOMIBIOTEpA M HEKOTOPBIX
npaiBepoB 0a30Boit cucteMbl BBoa-BeiBosia (BIOS - Base Input-Output System) u
ap. M3 II3Y MOXKHO TONBKO CUWUTHIBATH MHGPOPMAIUIO, 3alMUCh WHPOpMAIUU B
[13Y BeimonHsieTrcss BHe DBM B mabopaTopHbIX ycloBHsIX. MOIylIH U KacCeThl
[I3Y wuMerT eMKOCTh, Kak MpaBuUiO, HE IMPEBBIMIAIONYI0 HECKOJIBKUX COT
kuo0anT. I13Y -sHeprone3aBuCHMOE3aIOMUHAIOIIEE YCTPOHUCTRO.

IIpumeuanue. B nocnennue roasl B HeKoTopbix [IK cranm mcnonb3zoBaThes
MOJIYIIOCTOSIHHBIE.  TIEPENPOTPaMMHPYEMbIE  3allOMUHAIONINE  YCTPOWCTBA -
FLASH-namsite. Monynu wunu kaptel FLASH-mamsaté MOTYT ycTaHaBIHBATHCSA
OpsSMO B pa3beMbl MATEPUHCKON TUIATBI M HMMEIOT CICAYIONIUE TapaMeTphl:
emkocTh oT 32 Kb6aiit mo 4 Moaiit, Bpems moctymna no cuntbiBannio 0.06 Mkc,



BpeMsi 3amucu omHoro Oaitta mpumepno 10 wmkc: FLASH-mamsate -
AHEPrOHE3aBUCUMOE 3alIOMHUHAOIIIEE YCTPONCTRO.

Jlnst mepesanuicu uHGOpMauu HEOOXOAMMO MOJATh HAa CHEIUATbHBIA BXOJT
FLASH-namsatn HampsbkeHue nporpammupoBanus (12B), dyro wuckimoyaer
BO3MOXKHOCTh ClIydyailHOro ctupanHus wuH(opManuu. IlepenporpammupoBanue
FLASH- mamsaTé MOXET BBITIOJHATHCS HEMOCPEACTBEHHO C JUCKETHIMIN C
kiaBuatypsl 1IK mpu Hanuumu; crneruaibHOrOo KOHTpoJUiepa JIMOO C BHEIIHETO
nporpammaropa, noakiatogaemoro k [1K.

FLASH-namsiTe MOXET OBITh TMOJE3HOW Kak JJis CO3JaHus BechbMa
OBICTPOACHCTBYIOIMX KOMIAKTHBIX, anbTepHaTUBHbIX HOXKMJI 3amomMunaronumx
YCTPOUCTB - "TBEpAOTENbHBIX AMCKOB", Tak W ais 3ameHbl 113V, xpansuero
nporpamMmbl BIOS, mo3Bomss "mpsMo ¢ JUCKETHI' OOHOBJIATH M 3aMEHSTH ITH
nporpaMmMbl Ha Oosiee HOBbIeBepcuu pu MojepHuzaruu [1K.

CTpyKTYpHO OCHOBHAas MaMATh COCTOUT U3 MWJUIMOHOB OTIENBHBIX SUYEEK
naMmsTd eMkocThio 1 Oaiit kaxmas. OOmas €eMKOCTh OCHOBHOM MaMsiTH
coBpemeHHbBIX [IK 00br9HO mexuT B mpenenax ot 1 go 32 Moaiit. Emxocte O3Y
Ha OJUH-ABa HopsAaka mpesbiaer eMkocTh [13Y: I13V 3anumaer 128 (pexe 256)
K6aiit, octanbHol 00beM - 310 O3Y.

Jlormueckasi CTpyKTypa OCHOBHOW MaMATH

Kaxnast sueiika maMaTh HWMEeT CBOW YHHKAJIbHBIA (OTJIMYHBIA OT BCEX
apyrux) anapec. OcHoBHas mamath uMeeT s O3Y wm [I13Y emunoe ampecHoe
MPOCTPAHCTRBO.

AJlpecHOE MPOCTPAHCTBOOMPEALIISIET MAKCUMAIIbHO BO3MOXXHOE KOJIMYECTBO
HEMOCPEJACTBEHHO aJIPECYEMBIX SIU€EK OCHOBHOW MaMSITH.

AJlpecHOE TMPOCTPAHCTBO 3aBUCUT OT PA3PSAHOCTH AJPECHBIX IIUH, HOO
MaKCUMAaJIbHOE€ KOJUYECTBO PAa3HbIX aJ[PECOB OMpeeseTcss pa3zHooOpazueM
JIBOMYHBIX YHUCEJ, KOTOpPbIE MOXHO OTOOpa3uTh B N pa3zpsiaax, T.e. aJApecHOE
MPOCTPAHCTBO PaBHO 2N, T/AeN - pa3psIHOCTH ajapeca.

Jna IIK xapakTepHO CTaHIApPTHOE  PaCIpEIeICHUEHETOCPEICTBEHHO
aapecyemoit mamsitu mexay O3V, II3Y u ¢GyHKIMOHAIBHO OPUEHTHUPOBAHHOM
uHopmaimein

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETA
[TopsiAoK BBITIOIHEHUSI PA0OTHI:
1) Crarnueckas U JTHHAMHYECKAs OlIepaTHBHAS ITAMSITh.
2) PeructpoBast K3II-IIaMsTh.
3) OcHOBHAs TAMSITh.
4) BHenHue 3alOMUHAIONINE YCTPOHCTRA.
5) Buenrnsst mamMsateb DBM Ha MarHUTHBIX U JTa3€PHBIX JHCKaX.
6) 3amuTa u pacnpeaeneHue mamsTa DBM.
7) CrtocoObl KOMMYTAIIAN JTAHHBIX
CoaepxaHue oT4yera:
1) uenpb padoTHI;
2) 3a7aHre Ha J1a00paTOPHYIO padOTy ISl CBOCTO BaApUAHTA;



3) aJIrOpUTM peIraeMoro 3aaaHus ¢ HeOOXOIMMbIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI

1) CraTnueckas u JAUHAMHNYCCKas OIICpAaTUBHAA IIAMATD.



JlabopaTopHasi pa6ora Ne 6
«Bremnune ycrponcrtaa [1IK»

Lens paboTsl: 3HaTh BHenHue ycrpoiicta 1K

1. Kparkue TeopeTHyecKue CBEICHUS
Buemnne yctpoiictBa IIK oGecrieunBaroT B3aMMOJEHUCTBUE MAIIUHBI C
OKpY’Karolel cpesioi mojb30BaTeIsIMU, 00BEKTaMu yIpaBieHus u apyrumu JBM.
Buemnue yctpoiicTBa BecbMa pa3HOOOpPa3HbI U MOTYT OBITh KJIacCU(PUIIUPOBAHBI
M0 psAay NPU3HAKOB. B 4aCTHOCTH MO Ha3HAYEHUIO MOXKHO BBIJICTUTh CIEAYIONIUE
BU/JIbl BHEIIIHUX YCTPOMUCTB:

[ BHEIIIHKUE 3arloMuHaronue yctpoiictea (B3Y) win BHeNmIHss namsTh
IIK;

] JUAJIOTOBBIC CPEACTBA ITOJIb30BATCII,

] yCTpoﬁCTBa BBOa I/IH(bopMauHH;

] yCTpoﬁCTBa BBIBOIA I/IH(bopMauHH;

[ CpPpCACTBA CBA3H U TCICKOMMYHHKAIIUH.

HekoTopele BHemHuE ycTporcTBa (MOHUTOP, MPUHTEP, KIIABHATYPA, MBIIIH)
OBLTM KpaTKO OMHCaHbl B pasfen 2.4.2 W SBIASIOTCS TUIOBBIMH BHEIITHHMHU
ycTpoiictBamu. CreyeT Takke OTMETHTh, YTO HOMEHKJIaTypa BHEIIHHUX
YCTPOMCTB BCE BpEMSI MEHSETCS, U 3TO CBSI3aHO C MOCTOSIHHBIMU MOTBITKAMHU
YOPOCTUTH MPOIIECC OOIIECHUS YeJIOBEKA C MAILIMHOM.

Cpenun Haubonee pacnpOCTPAaHEHHBIX B HACTOSIINEE BpeMsS BHEUIHUX
yctporcts [IK oTmMeTnm ckanep, MOJIEM, TWIOTTEP U CTPUMED.

CkaHep mpeaHa3HAYEH JIJIs CUMTHIBAHUSI ¢ OyMa)KHBIX HOCHUTENEH M BBOJA B
[NIK MamMHOMUCHBIX TEKCTOB, TpauKOB, PUCYHKOB, uyepTexend. CkaHEepbl MOXKHO
KJIACCU(PHUIIMPOBATh IO Py MPU3HAKOB: MO CHOCOOY HCIOJIB30BaHUs (pydHBIE,
IUTAHIICTHBIE, TAKETHOW OO0pabOTKH); MO CKOpPOCTH 00paboTKH (KOJUYIECTBO
JUCTOB B MUHYTY); METOAY CKaHWPOBaHHs (OXHONPOXOIHBIN, JBYXIPOXOJIHBIH),
1o paspeniarornieid criocoonoctu (BeimunHa dpi- KOJIMYECTBO TOYSK Ha JHOHM) T.JI.
CkaHepbl, KaKk MPaBUIIO, MO3BOJISIIOT MPEICTABISATH, HHPOPMAIUIO KaK B TEKCTOBOM
pexuMe C pacrlo3HaBaHUEM CUMBOJIOB, Tak M B rpaduueckom Buae. Hambomee
pacnpocTpaHEeHHBIMH Ha PHIHKE SABISIIOTCS ckanepsl pupm XEROX, RICOH.

Mogaem ciyxut ais noakmroueHus [IK k rimo0GanbHOM KOMIIBIOTEPHOM CETH
NutepHer mo TeneOHHBIM JHHUAM CBSI3U. MoaeMbl IpeodpasyroT nudpoBOM
CATHaJl B AQHAJIOTOBBIM C TIOMOIINBIO METOJIOB AaHAJIOrOBOW Moayisuuu. B
3aBUCUMOCTH OT PEKUMOB PaOOThI pa3IMUYHbIE MOJIEMbI 00ECIIEUNBAIOT PA3IUYHbIE
CKOpocTH Tiepedaum maHHeIX. oT 1,2 Kour/c mo 56,0 Kowmr/c. Hambonee
nonyysipusiMu Mozemamu s [IK B HacTositiee Bpemsi SBISIIOTCA MOJAEMbI GUpM
3Comu ZyXEL.

[Trotrep (rpadomocTponTeb) MNpeAHA3HAYCH JUIsl BhIBOJA TpadUdecKon
uHpopMaruu (rpadukoB, dYepTekKeH, PUCYHKOB) HAa OYMaXHBIH HOCHTEIb.
[InoTTepsl OBIBAIOT BEKTOPHBIE C BbIUEPUMBAHUEM H300pPAXEHUSI C MOMOIIBIO
nepa, ¢iaomacTepa WIM KapaHJalmla U pacTpoBble. TepMmorpaduyueckue,
ANEKTPOCTATUYECKHE, CTpYyWHBbIE U Ja3zepHble. KOHCTPYKTUBHO IJIOTTEPHI



MOAPA3ALIAIOTCS HA TUTaHIIETHbIE U OapabanHbie. OCHOBHBIE XapaKTEPUCTUKAMU
IUTIOTTEPOB SABJISIOTCS: CKOpocTh BhruepunBanus (100-1000 mm/c); BO3MOKHOCTH
IBETHOTO M300pa)X€HUsI U Mepeflaya MOJIYyTOHOB; pa3peliarolias CocOOHOCTh U
YETKOCTh H300paxkeHus. JlumepamMu Ha pBIHKE IJIOTTEPOB SIBISIOTCA (UPMBI
Hewlett Packard u Canon.

Crpumep (HAKONUTENIP HA MAarHUTHOW JIGHTE) — 3TO YCTPOMCTBO, KOTOPOE
MPUMEHSIETCS I ONepanuii pe3epBHOI0 KOMUPOBAHUS M apXUBUPOBAHUS TAHHBIX
BUHYECTEpAa HA MATHUTHYIO JIeHTy. Takoe KOMUpPOBAaHUE MPOUCXOIUT, Kak
MPaBUJIO, B DJKCTPEMAJIbHBIX CHUTYaIlUsX, KOrJja HEOOXOJAMMO OY€Hb OBICTPO
coxpaHuTh BaxHyro uHpopmanmio ¢ HXMJI. Bce daiinpl, pa3MemeHHble Ha
CMEHHOHN KacceTe, OyAyT COXPaHAThCA 0€3 KaKUX-IMOO IMOTEeph HE3aBHCHMO OT
TOro, BKJIIOYEH KOMIBIOTEp WM HET. B KkadecTBe Hocutened wuHpopmanuu
MPUMEHSIIOTCS CMEHHBIE KAaCCEThl Pa3IMYHOrO pa3Mepa ¢ MArHUTHOW JIEHTOWM.
EmkocTh Takux kacceT coctapisier ot 40 M6aiit mo 13 I'6GaiiT, CKOPOCTb Mepeaauun
JaHHBIX — OT 2 1m0 9 MOaiT B MUHYTYy, JIMHA JeHTHI — oT 63,5 g0 230 M,
KOJN4eCTBO Jopokek — oT 20 1o 144. OCHOBHBIMHU MPOU3BOAUTEIAMH CTPUMEPOB
seisitorest pupmel |BM, HPQ, Dell u Tandberg.

Jlurutaiizep, — KOAMPYIOIIMK IUJIAHIIET, TMPUMEHSIETCd B IMape Co
CHEUUANIbHBIM MPOTPAMMHBIM O00€CIEYeHUEM U TMO3BOJIIET MPO(ECCHOHATBHO
pUCOBATh, YEPTUTh HA KOMIIBIOTEPE.

Hudposas dhoToxkamepa— yCTpOUCTBO ISl TIOTYUEHHUSI, XpaHEHUS U Nepeadn
B KOMITbIOTEP (POTOM300pAKECHHUS.

Manunynstop MBILIb— YCTPOMCTBO, pU ITOMOIIIN KOTOPOTO
MO3ULMOHHUpYETCS Kypcop Ha 3kpane [1K.

Tpex6osi— mog00eH MBIIIKE NEPEBEPHYTON «BBEPX HOTAMHU».

[IpunTEephl— yCTPOMCTBO Mg BbIBOJAa HHGOpMAUMU Ha Oymary, IUICHKY.
Hensitcss mo cnocoOy medyaTd Ha TPU OCHOBHBIX THIA: MAaTPUYHBIE, CTPYWHBIE,
JIa3epHbIE.

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHKUE OTYETA
[TopsiAoK BBITIOIHEHUSI PAOOTHI:
1) BuneoTepMuHaIbHBIC YCTPOHCTBA.
2) I'padudeckuii MAHUTTYJIATOP MBIIIb.
3) Ilpuarepsl. Ckanepbl. Jurwmraiizepel.  [lmorrepel.  Cpexactsa
MynbTUMenua. KnaBuarypa.
4) Brenrasist mamsith DBM Ha MarHUTHBIX U JTa3€PHBIX JHCKaX.
5) 3amuTa u pacnpeaeneHue mamstTa DBM.
6) CepBepbl 10CTyIIa B CETSIX.
CoaepxaHue oTyera:
1) uenpb paboTHI;
2) 3a7aHKe Ha J1ab0paTOPHYIO padOTy JUIsl CBOCTO BapUAHTA;
3) aJITOPUTM pEIIaeMoro 3aJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTponbsHBIE BOTPOCH



1) BuneoTepMuHaIbHBIC YCTPONUCTBA.
2) KnaBuatypa. ['padudeckuii MaHUITYJISTOP MbIb. [TpuHTEphl. CKaHEPHI.
Jururaitzepsl. [Inorrepel. Cpeactsa MynbTUMEAHUA.



JlabopaTopHas pa6ora Ne /
«IIporpammMHOe yIipaBi€eHHE — OCHOBA aBTOMATHU3aLNHU BBIYUCIUTEIHLHOTO
Iporecca»

[enp paboOTBI: paccMOTPETh MPOrPAMMHOE YIPABICHUE, KaK OCHOBY
aBTOMAaTHU3allMU BBIYKCIUTEIBHOTO Mpoliecca

1. KpaTkue TeopeTnuecKkrie CBEICHUS

Pemiennie 3a7ay ma KOMMBIOTEPE PEANM3YETCS MPOTPAMMHBIM CIIOCOOOM, TO
€CTh IIYTEM BBINIOJIHEHUS TTOCIEN0BATEIIHLHO BO BPEMEHH OTAEIIBHBIX ONEpPAlldil HaJl
uH(opMalmelt, IpeayCMOTPEHHBIX AJITOPUTMOM PEIICHUS 3a4a4uH.

AJITOpUTM — 3TO TOYHO OIPEACJICHHAsl MOCIEA0BATEILHOCTh JECUCTBUH,
KOTOpPbIE HEOOXOAMMO BBHITIOJIHUTH HAJl UCXOAHON MH(pOpMalKeil, 4TOObI OJTYYUTh
pELICHUE 3a1a4H.

OCHOBHBIMU CBOMCTBaMH MTPABUIIBHO MOCTPOCHHOTO AJITOPUTMA SIBIISIOTCS .

pe3yJbTaTUBHOCT  —  QITOPUTM  JOJDKEH  J1aBaThb  KOHKPETHOE
KOHCTPYKTHUBHOE PEIICHHUE, a HE YKa3bIBaTh HA BO3MOXKHOCTh PEIICHUSI BOOOIIIE;

JTOCTOBEPHOCTh — AJIITOPUTM JOJHKEH COOTBETCTBOBAThH CYIHOCTH 33Ja4yd U
(dhopmupoBaTh BEpHbIE, HE JIOMYCKAIOIINE HEOAHO3HAYHOTO TOJTKOBAHUS PEIICHUS;

PEUTMCTUYHOCTh — BO3MOYKHOCTh pe€aju3alliy ajlropuTMa MNpu 3aJaHHBIX
OTPaHUYCHUSX: BPEMEHHBIX, IPOTPAMMHBIX, allllapaTHbBIX;

MAacCOBOCTbh — aJITOPUTM JOJDKEH OBITh BOCITPOU3BOAUMBIM, MPUTOIHBIM JIJISI
pelIeHUs] BCeX 3ajad OINPEACICHHOTO Kjacca Ha BCEM MHOXECTBE JOMYCTHUMBIX
3HAYCHUN UCXOIHBIX JAHHBIX;

JICTEPMHUHHPOBAHHOCTh (OIMpPEAeICHHOCTh) — alTOPUTM JOKEH COACPIKATH
HaOOp TOYHBIX W TOHSATHBIX YyKa3aHWH, HE JIOMYCKAIOIIMX HEOJHO3HAYHOTO
TOJIKOBAHUS,

AUCKPCTHOCTh — JAJOIYCTUMOCTL PACHICHCHHA aJIropuTMa Ha OTACIIBHBIC
9TaIlbl C BO3BMOXXHOCTBIO HOCHGI{OB&TCJ’IBHO?I HUX peajin3aliiy Ha MAaIIUHE,
9KOHOMHWYHOCTb — aJIIrOpUTM OOJIKCH oOecneunBaTh H606XOI[I/IMYIO "

JOCTaTOYHYIO TOYHOCTh PEIICHUS 3a1auH.

AJITOPUTM JIOJKEH OBITh MOHATECH (IOCTYIICH) TIOJIB30BATENIO W/WIIH MallluHE.
JIOCTYNMHOCTh ~ MOJIL30BATENII0  O3HAYaeT, YTO OH 00s3aH OTOOpakaThCs
MOCPEACTBOM  KOHKPETHBIX (OpPMaIM30BaHHBIX HM300pAa3UTEIbHBIX CPEACTB,
MOHSITHBIX MOJIb30BATEIO.

B kauecTtBe Takux M300pa3UTENBHBIX CPEACTB HCIOJIB3YIOTCSA CIEAYIOIIHNE
crocoObl MX 3allMCH. CJIOBECHbIM, (POPMYIbHBIN, TaOJIUYHBIN, OMNEPATOPHBIH,
rpauyecKuii, MaKpOsI3bIK TPOrPaMMHUPOBAHUS

IpU CIIOBECHOM CIIOCOOE 3aluCH COAEpKaHUE TOCIIEIOBATEIbHBIX 3TaloB
aJIropuTMa OMUCHIBAETCS B MIPOU3BOJIbHON (JOpME Ha €CTECTBEHHOM SI3BIKE;

(dbopMyIIbHBINM cIOCOO OCHOBaH Ha CTPOro GopMaln30BaHHOM aHAJTUTUYECKOM
3aIaHUU HEOOXOUMBIX JIJI1 UCTIOJIHEHHUSI ICHCTBUI;

TaOJIUYHBIN CrIOCO0 MOApa3yMeBaeT 0TOOpaXKEHUE alropuT™Ma B BUE TAOJUII,
WCIIOIB3YIOIIMX anmnapaT peaslUOHHOTO HWCYUCIEHUS W anredpy JOTHUKH IS



3aIaHUsl  TOJJICXKAIMX WCIOJHEHHIO B3aUMHBIX CBSI3€H MEXAYy JaHHBIMHU,
coAep KaIuMHUCS B TaOIHUIIE;

OMEepaTOpHbIN crmoco0 Oa3upyeTrcss Ha HUCMOJIb30BAaHUU IS OTOOpaKEHUs
aIropuT™Ma YCIOBHOTO Ha0opa CHENHAIbHBIX ONEpaTopoB: apudMETHUYECKUX,
JIOTUYECKUX, TIeYaTH, BBOJIA TAHHBIX M T. JI.; OTIEPaTOPhl CHA0KAIOTCSA MHAESKCAMH U
MEXy HUMH YKa3bIBaIOTCS HEOOXOAMMBIE MEPEXOAbl, & CAMH WHJIEKCUPOBAHHbIC
OMEepaTOPhl OMUCHIBAIOTCS Yallle BCErO B TaOIUUHOU (hopMme;

rpadudeckoe OTOOpaXKEHHWE aJTOPUTMOB B BHJIE OJIOK-CXEM — CaMbIi
pacmpocTpaHeHHbIH  cmoco0.  I'paduueckne  CMMBOJIBI,  OTOOpakaroIIue
BBITIOJTHSIEMbIE TIPOLIEAYPHI, CTaHAAPTU30BaHbL. Hapsiay ¢ OCHOBHBIMH CUMBOJIaMU
HCTIONIB3YIOTCS U BCIIOMOTATENIbHBIC, TOSCHSIOIIME TMPOIEAYPhl U CBI3U MEXTY
HUMH;

aJITOPUTMBI MOTYT OBITH 3alMCaHbl U B BHUJIE KOMaHJ KaKOTro-IHOO s3bIKa
nporpamMmMupoBanHus. Eciam 3To0 MakpoKOMaHAbI, TO aJrOpUTM YHTaeM H
MOJIb30BATEIEM-IIPOTPAMMHUCTOM, W  BBIYUCIHWTEIBHOM MAIIMHOW, WMEIOIICH
TPAHCJISITOP C COOTBETCTBYIOIIETO S3bIKA.

2. [Topsimox BBITIOTHEHUSI pa0OTHI M COJIEPIKAHIE OTYETA
[TopsiAoK BBITIOIHEHUSI PAOOTHI:
1) CocraB ManIMHHBIX KOMaH]I.
2) PesxxuMbl paboThI KOMITBIOTEPOB.
3) Anpecanus perucTpoB u sucek mamsta B [1K.
4) DneMeHTHI IPOrpaMMHUPOBAHUS Ha SI3bIKE acceMOIIep.
5) IMocnenoBatenbHOCTH pa0oThI [IK mpu BHIMOTHEHUH TPOTPAMMEI.
6) Otnamguuk nmporpamm DEBUG.
7) Ctpykrypa u ¢popmaTsl kKomang DBM.
8) Opranwusanus npepbiBanus nmporpamMmm B 9BM.
9) 3amuTa u pacnpeaeneHue mamsTa DBM.

CoaepxaHue oT4yera:

1) nenpb padoThI;

2) 3aJ1aHKe Ha JIA0OPaTOPHYIO pabOTy JUISI CBOETO BAPHAHTA,

3) aJITOpUTM peIraeMoro 3ajJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTPOCHI
1) CocraB MalIMHHBIX KOMaH. Pe:KUMBI pabOTHI KOMITBIOTEPOB.
2) DJIeMEHTHI MPOrpaMMHPOBAHUS Ha SI3bIKE acceMOJIep.



JlabopaTopHasi pa6ora Ne 8
«IIporpaMMHOe o0OecrieueHne KOMIIbIOTEpa»

Lenb paboTHI: 3HATH MPOTPAMMHOE 00ECTIEUeHUE KOMITbIOTEPA

1. Kparkue TeopeTHyecKue CBEICHUS

[TporpammHuoe obecnieuenue (aHri. software) — 3To COBOKYITHOCTh MpOrpamm,
oOecnieunBarOmMKX (HYHKIIMOHUPOBAHUE KOMIIBLIOTEPOB U PEIICHUE C UX MOMONIBIO
3aa4 mpeaMeTHeIX obmnactei. [Iporpammuoe obecnieuenne ([10) mpencrasiser
coO0l HEOTHEMJIEMYIO YacCTh KOMIIBIOTEPHOW CHUCTEMBI, SIBJISIETCS JIOTUYECKUM
MPOJOKEHUEM TEXHUYECKUX CPEACTB U ompenenser cdepy NpUMEHEHUs
KOMIIBIOTEPA.

IO coBpeMeHHBIX KOMIIBIOTEPOB BKJIIOUAET MHOXXECTBO Pa3HOOOPa3HbBIX
porpamMm, KOTOPOe MOYKHO YCIIOBHO pa3JeNIuTh Ha TpH Tpymisl (puc. 3.1):

1. CucremMHOE MPOrpaMMHOE oOecTieueHre (CUCTEMHBIE TIPOTPaMMBbI);

2. IlpuxiagHoe mporpaMMHOe oOecrieueHue (TPUKITaIHbIC TPOTPAMMBEI);

3. HHcTpyMeHTaNbHOE OOecrieueHue (MHCTPYMEHTAIBHBIC CHCTEMBI).

CucremHoe mporpammuoe obOecrneuenue (CIIO) — »3TO0 mporpaMmel,
yOopaBisilolie  paboTol  KOMIBIOTEPA UM BBHINOJHSIOMIME  Pa3JIMYHbIC
BCIIOMOTaTeIbHbIE (PYHKIMH, HAMpUMeEp, YNpaBiIeHUE pecypcaMu KOMIIbIOTEpa,
co3JaHue Komuid uHbOpMalUM, TpoBEpKa pPabOTOCIIOCOOHOCTH YCTPOUCTB
KOMIIBIOTEpA, BblJadya CIpaBOYHOM uUHOpMaNMU O KoMmmbiorepe U Ap. OHu
MpeAHa3HAuYeHbl JJIsI BCEX KATerOpud TOJIb30BaTeNel, HCHONb3YIOTCS s
3 PexTBHON pabOThl KOMIIbIOTEpPA M MOJb30BaTENs, a Takke 3(P(PEKTUBHOTO
BBITIOJTHEHUS PUKIIATHBIX TIPOTPAMM.

[lenTpanbHOE MECTO CpeIl CUCTEMHBIX MPOTPAMM 3aHUMAIOT ONEPAI[MOHHBIC
cucteMbl (aHriI. operating systems). OnepanuonHas cucrema (OC) — 3T0 KOMIUIEKC
nporpaMM, TMpeJHAa3HAYEHHBIX Ji1 YIOpaBJICHHS 3arpy3Koid, 3almyCcKOM U
BBITIOJTHEHUEM JPYTHX MOJIB30BATEIBCKUX MPOTPAMM, a TaKXKeE IS TUIAHUPOBAHUS
W YNpaBJICHUS BBIYUCIUTENbHBIMU pecypcamu OBM, T.e. ymnpaBneHuss padbortoit
I[ISBM ¢ MOMEHTa BKIIOYEHHS OO MOMEHTa BBIKIIOYEHUS nuTaHusd. OHa
3arpy»kaeTcs aBTOMATUYECKU MPU BKIOYEHUU KOMIIBIOTEpA, BENET AHAJIOr C
MOJIb30BATENIEM, OCYIIECTBISIET YIPaBICHUE KOMIBIOTEPOM, €ro pecypcamu
(omepaTUBHOM MaMATHIO, JUCKOBBIM IMPOCTPAHCTBOM M T.J.), 3aIyCKaeT IPYTHE
MporpaMMbl Ha BBIOJHEHHWE W OOECNEYMBAET IMOJb30BATENIO0 M IpOrpaMmam
yAOOHBIN crmocoO oOmeHuss — uHTepdeldc — ¢ YCTPOMCTBAMHU KOMIIBIOTEPA.
Jlpyrumu cioBamu, ONEpalMoOHHAsl CUCTeMa 00ecreuynBaeT (yHKIIMOHUPOBAHUE U
B3aMMOCBSI3b BCE€X KOMIIOHEHTOB KOMIIBIOTEPA, a TaKXke MPeJoCTaBIseT
MOJIb30BATEIIIO JOCTYII K €0 almnapaTHbIM BO3MOKHOCTSIM.

OC omnpenensieT MPOU3BOJUTEIBHOCTh CUCTEMBI, CTENEHb 3alllUThl JTAHHBIX,
BBIOOp MpOrpamM, ¢ KOTOPBIMH MOKHO pPadOTaTh HA KOMIBIOTEPE, TPEOOBAHUS K
anmapatHeiM cpeactBaM. [Ipumepamu OC spisiorcs MS DOS, 0OS/2, Unix,
Windows 9x, Windows XP.

CepBHUCHBIE CUCTEMBI pacIUpsSOT Bo3MOKHOCTU OC 1o 00CIyKUBaHUIO
CUCTEMBI, O0ecIeunBaloT ya00CcTBO paboThl moJib3oBarend. K 3Toil kareropuu



OTHOCSIT CHCTEMBI TEXHHMUYECKOTO OOCIy>XWBaHUS, MPOrpaMMHbIE O00O0JOYKHU
cpeast OC, a Takke ClIy)Ke€OHbIE POrPAMMBI.

2. Ilopsimox BeITIOTHEHHSI pa0OTHI M COZIEPIKAHUE OTYETA
[TopsiaoK BHITIOIHEHUSI PAOOTHI:
1) O01ee mporpaMMHOE 00CCIICUECHHE.
2) CrienpainbHOE IPOrpaMMHOE 0OOeCIeueHue.
3) Ctpykrypa u ¢popmaTtsl komana DBM.
4) Opranu3zanus npepsiBaHus nporpamMm B DBM.
5) AnnapatHble cpeAcTBa conpsbkenrns DBM ¢ kaHalaMu CBSI3H.
6) MoaeMbl, MyJIbTHILIEKCOPHI, aJIaliTePhI.

CoaepxaHue oTyera:

1) menb paboTHI;

2) 3aJ1aHKe Ha JJA0OPAaTOPHYIO pabOTy JUIS CBOETO BAPHAHTA,;

3) aJIrOpUTM peIraeMoro 3ajaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTPOCHI

1) O01ee mporpaMMHOE 00CCIICUCHHE.
2) MoaeMbl, MyJIbTUILIEKCOPHI, aAanTephl.



JlabopaTopHasi pa6ora Ne 9
«OCHOBHBIE TPUHILIUIBI TOCTPOEHUSI KOMIIBIOTEPHBIX ceTeil. CUCTEMBI
TeneoopadoTku nanHbix. Kimaccudukanus u apxutektypa nHGOpMauoHHO-
BBIYMCIIUTENBHBIX CETEH»

Ilenbs paOoThI: 3HATH OCHOBHBIE MPUHLUIBI MOCTPOCHHS KOMIBIOTEPHBIX
ceTed, CHUCTEMBbI TeNneoOpabOTKM [aHHBIX, KiIacCU(PUKALMIO U apXUTEKTYpy
MH()OPMAIIMIOHHO-BBIYUCITUTEIBHBIX CETEH.

1. Kparkue TeopeTHiecKkue CBEICHUS

[log tepmuHom «CeTb» OyleM MMOHUMAaTh CUCTEMY CBSI3M CO MHOTHMH
UCTOYHUKAMHU  W/WIM  MOoNydaTeslsiMu  cooOuieHuit. Mectra, T1/€ MyTH
paclpoCTpaHEHUsI CUTHAJIOB B CETH PAa3BETBISIIOTCS WM OKaHYMBAKOTCH,
Ha3bIBAIOTCS y3J1aMU CETH.

KommnbrotepHast ceTb— 3TO C€Th, B KOTOPOM MCTOYHHUKAMU U TMOJTydaTEIIIMHU
COOOIIEHUN SIBIISIIOTCA KOMIIbIOTEPhl. MOXHO Ha3BaThb HECKOJIBKO OJIM3KUX
MOHSATUM, a WMEHHO, — BBIUMCIUTENIbHAs CETh, CETh IMepelayd JIaHHBIX,
pacripefieiEHHas CUCTEMA, Pa3Inure MEXKy KOTOPBHIMU ONPEIEISETCS aKIIEHTaMHU.

Knaccudukanus KOMIbIOTEPHBIX CETEH

KomMmmnbroTepHbie ceTu Kak CI0KHBIE 1 MHOTONPOQUIbHBIE 00BEKTHI IPUHSATO
KJIaccu(UIUPOBATH, UCXOAS U3 pa3HbIX Touek 3peHus. Haubonee momynspHbIMU
SBJISIIOTCSI CJIEIYIOIINE MPUHITUIIBI KJIacCUu(uKaIuu:

[lo «nauameTpy», T. €. pPacCTOSIHUIO MEXAy HauOosee yIaléHHbIM Y3JIaMu
CETH:

Coran metpoB — LAN (Local Area Network) wmu JIBC (JlokanbHas
Berurcnurensnas CeTh);

Kunomerper — MAN/CAN (Metropolitan/Campus Area Network) niaun PBC
(PernonansHas BerancnurensHas CeTs);

Cotau u teicsiun kuiomerpoB — WAN (Wide Area Network) wmm I'BC
(I'mo6ayibnas BerauciaurensHas CeTs).

[TockonbKy COBpeMEHHbBIE KOMIBIOTEPHBIE CETH MPAKTUYECKU BCErJa MMEIOT
BBIXOJl B rN00abHYI0 ceTh Internet, knaccudukamus ceTeit mo 3TOMY HMPUHIUITY
HOCHUT JOBOJIbHO YCJIOBHBIN XapakTep.

ITo ¢wusnueckoit Tomosoruu(3Be3aa, KoOJIbIO, OOIas IIMHA, COTOBasd,
uepapxuueckas (IpeBOBHIHAS), KOMOMHHUPOBaHHAs), TTOKA3bIBAIONICH (hU3UIEeCKOe
COCIMHEHUE JTUHUMN CBSI3U MEXKAY y3JIaMH CETH.

[To nmorunueckoii Tormosoruu(3Be3aa, KOJbILO, OOINas IIKMHA), MOKa3bIBAIOUICH
croco0 oOMeHa CUTHAJIAMMU.

dusnueckas M JOTHYECKas TOIOJOTUU cJ1ado CBSI3aHbl MEXIy COO0Oil.
Hanpumep, momynsipHo#t TexHosoruu Ethernet Ha BuTON Tape COOTBETCTBYET
(dbu3mYecKas TOMOJIOTHs 3B€3/1a U JIOTUYECKas TOMOJIOTUs 001Ias IMHA.

ITo Buay KaOenpbHOM CHCTEMBI— BHTas TMapa, ONTHYECKUU Kabelb,
KOaKCHaJIbHBIN Kabellb, 0€CIPOBOIHBIE CETH.

[lo cmocoOy opraHu3zanuu COEIWHEHHS W Tepeaadyr UH(OpMalHUuCETH
JEJSITCS Ha CETH C KOMMYTaluen



KaHajoB (HampuMep, TeJaePOHHAs CETh OOIIEro MOJIb30BaHMUS),

cooOmeHuit (MHpOpMaIHS TEPeMEenIaeTCs OT Y3JI1a K 3Ty IEIIUKOM)

nakeToB (IaKkeThl BHYTPH CETH MEPEMEINAIOTCs HE3aBUCUMO JPYT OT JIpyra u
COOMPAOTCS LIETMKOM B y3JI¢ Ha3HAUCHU).

[lo crtekam mnpoTokonoB— Habopam mpaBuil (GOPMUPOBAHUS U TEepeaadu
naketoB. Hanpumep, crek TCP/IP, ctex IPX/SPX, X25 u np. Ctek oTiIMYaeTcs OT
COBOKYITHOCTH TE€M, YTO CTEK IOApa3yMeBaeT HE TOJbKO HAaOOp MpaBWI, HO U
OTIPEJICIISIET MOCIICI0BATSIIBHOCTh UX IIPUMCHEHUS.

[To ceTeBbIM ONEPAIMOHHBIM CHCTEMaM, T. €. MPOTPAMMHBIM IPOJIYKTaM,
00CITy>KMBAIOIIMM 3aITPOCHI TIOJIH30BaTENICH Ha PECYpChl CETH U 00eCIICYHBAIOIITIM
(GYHKITMOHUpOBaHUE ceTH, e aaMmuHHUCTpUpoBanue. Hampumep, MS Windows,
Novell NetWare, UNIX/Linux u mp.

[To crioco0y mpemocTaBlIeHUsT peCypcoB

OJHOpaHTOBbIC (BCE KOMITBIOTEPHl MOTYT OBITh M HWCTOYHUKAMH H
MOTPEOUTEISIMHE PECYPCOB CETH),

KIHEHT — cepBep (BbIAEICHHBIE KOMIIBIOTEPHI SBISIOTCA HCTOYHHKAMU
pPECYypCOB — CEpBEpaMH, a OCTalbHble — KJIMEHTAMH, T. €. IMOTPEOHUTEIIMHU
pECypCoB).

Pecypcamu cetu MoryT ObITh yCTpOHCTBa (MMPUHTEPHI, MOJACMBI, JUCKHU U TIP.),
¢aiibl (TEKCTOBBIE, 3BYKOBBIC, BHIEO U TIp.), ciyxObl/cepBucel (WWW, E-mail,
0a3bl JaHHBIX U TIP.).

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTUETA
[TopsiaoK BHITIOIHEHUSI PAOOTHI:
1) Cetu M ceTeBble TEXHOJOTHHM STAJOHHOH MOJEIH B3aMMOJCHCTBHS
OTKPBITBIX CUCTEM.
2) Texauueckoe obecreueHre HHPOPMAITMOHHO-BBIUNCITUTEIBHBIX CETEH.
3) [Iporpammuoe 1 HHPOPMALOHHOE 00CCIICYCHUE CCTCH.
4) CriocoObI KOMMYTAIIUU JAHHBIX.
5) Ha3naueHwe M CTPYKTypa CHCTEMHOW MAarucTpajii B IICHTPAITbHBIX
yctpoiictBax DBM.
6) MHOTOMaIIMHHBIC © MHOTOIPOIICCCOPHBIC CUCTEMBI.

CoaepxaHue oTyera:

1) nenb padoThI;

2) 3a7aHre Ha J1a00paTOPHYIO padoOTy ISl CBOETO BapUAHTA;

3) aJITOPUTM pEIIaeMoro 3aJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI
1) Kitaccudukanus 1 apXuTeKTypa HHPOPMAITMOHHO-BBIYUCIUTETHHBIX
CeTeu.
2) 17. CetH 1 ceTeBbIE€ TEXHOJIOTHUHU 3TAJIOHHON MOJICIN B3aMMOICHCTBHS



JlabopaTopHas pa6ora Ne 10
«OCHOBHBIE TPUHIIUIIBI IOCTPOEHUS] KOMIIBIOTEPHBIX ceTell. JIoKkanbHbIe
BBIYMCIIUTENbHBIE CETU»

HCJ’IB pa6OTBI: 3HAaTb OCHOBHBIC IIPHHIOMUIIBI ITOCTPOCHHA KOMIIBIOTCPHBIX
ceTeﬁ, JJOKAJIBbHBIC BBIYNCIUTCIBHBIC CCTHU.

1. Kparkue TeopeTuiecKkue CBEICHUS

JlokanbHO-BBIYUCIUTENbHBIE CETH JAIT BO3MOXHOCTh IOJIb30BATENISIM
€MHOI OpraHM3allMOHHON CHUCTEMbI OCYIIECTBIATh CKOPOCTHOM OOMEH aHHBIMU
B peallbHOM MaciiTabe BpemeHu. U 3amaua nHxkeHepoB no noctpoenuto JIBC —
o0ecrneunTh CTAOUIIBHYIO U XOPOIIO 3alIUIIEHHYI0 Cpeay Mepeaadynd JaHHBIX AJIs
UCIIOJB30BaHUsl OOMIMX MPUKIAAHBIX MporpamMMm, 0a3 AaHHBIX, OyXTrajaTEepCKHUX
CUCTEM, YHUDUIIMPOBAHHBIX KOMMYHUKAIIUH U T.]I.

I'pamoTHOE MOCTPOCHHE KOMITBIOTEPHOM CETH MO3BOJISIET M30€kKaTh MHOTHX
npoOJieM, BIEKYIIUMX pasliall B paboyell cCUCTEME U BHEIUIAHOBBIE PEMOHTHBIE
paboThI, MOATOMY MOHTAXK KOMIIBIOTEPHOU CETH JIyUIllle JOBEPUTH IKCIIEPTAM.

Uro BKITIOUAET Pusnyueckas cpena nepenadu

dopMHUpOBaHUE TPAHCIIOPTHON MarucTpaiu UHPOPMAIIMOHHON CHUCTEMBI Ha
(hU3UUECKOM YPOBHE ONpEeisieT Croco0 OOBEIUHEHHUS BCEX padOYUX CTaHITUH,
KOMMYHHUKaIIMOHHOTO W  nepudepuitHoro o0opyaoBaHus i [epenadyu
MH(QOPMAIIMOHHBIX CUTHAJIOB 1O NPUHIUIY MOOUTOBOrO Mpeodpa3oBaHUs
UQPPOBBIX JAHHBIX B CHUTHAIBI Cpeibl Iepenadu (JICKTpUYECKHE, CBETOBBIC,
paOCUTHAIBI ¥ Jp. HWMITYJIbChI). JIOTMYECKy0 OpraHu3aluio IepeaavH,
KOJIMPOBAaHHUE M JEKOJUPOBAHUE JAHHBIX OCYIIECTBISIOT MOJEMBI U CETEBbIE
agantepsl. [Ipoiiecc mpeoOpa3oBaHusi CUTHAJIOB JUIsi CHHXPOHU3AIMU TIpHeMa U
nepeayu JaHHBIX MO CETH Ha3bIBaeTCAd (GU3MYECKUM KOJUPOBAHUEM, a 0OpaTHOE
npeoopazoBaHue — JEKOTUPOBAHUEM.

Tunel cpen nepenadu JaHHBIX

OCHOBHbIE THUIIBI CPEJIbI MIEPEIAUH TAHHBIX MEXKTY YCTPOUCTBAMU MOTYT OBIThH
MIPOBOJIHBIC U OSCIPOBOIHBIMH, TaK Ha3biBaeMbie Wi-Fi.

becripoBonas JIBC

OCYILIECTBIISIET MIEpeady CUTHAJIOB M0 paJiiOKaHATy

(Wi-Fi) ot Touku moctyna

(Hot-spot) k mobomy akTUBHOMY 00opyHoBaHui0. OmpeieicHHbIe yI00CTBa,
OTCYTCTBHE JIMIIHUX KaOeyeil, MOOMIBHOCTb, COBMECTUMOCTb C MPOBOIHBIMU
CEeTSMM M TIPOCTOM MOHTaXX OECHPOBOJHBIX CETEHl OLICHWIN BIAJEbIbI
HeOoubInX 0(ucoB, Kade, K1yOoB U T.II.

Tak kak KaOelbHBIE CETH JO CHX IOp O0ECHeYMBAIOT CaMYI0 BBICOKYIO
MPOMYCKHYI0O CHOCOOHOCTb, B KPYHHBIX OpraHU3alUiaX HUX MOPEeANOYUTAIOT
oecipoBoaHbiM  TexHosorusaM  Wi-Fi.  JIns npokmanku JIBC B oCHOBHOM
UCIIOIB3YIOT TPH THUIA KaOes:

KoaKcHaIbHBIN Kabens (Coaxial cable)- MakcumanbHOE paccTosiHEe TIepenavn
185 — 500 m, ckopocth 10 M6wut/c;



kabenp BuTas mapa (twisted pair), kareropuii 5e, 6 u 7 — MakCUMaJIbHOE
paccrosiaue nepenadn 30 — 100 m, 10 Mowut/c — 1 I'out/c;

ONTOBOJIOKOHHBI Ka0elb, paarodacToTHBIM amana3oH 2,4 u 51 Grop —
MaKCHUMAaJIbHOE PACCTOSIHHE Tepeaun 2 KM, CKOPOCTh 2 KM.

Tonomorus cetn

NuTterpupoBaHHOE COOOIIEHUE MEXIY AIEMEHTAMU CPEe/lbl Mepe/iaun JaHHBIX
OCHOBBIBAETCA MO MPUHIMUIY MOCTPOCHUS ONPEEICHHON CXEMBbl, TaK Ha3bIBAEMOM
TONOJIOTUU ceTH. Du3znueckas TOMOJOTHUS OMpPEACNsIET CIOC00 COeAMHEHUS
KOMMBIOTEPOB. Jlornueckasi TOMOJIOTHSI ONPEAEsseT MAapIIPYThl Mepelauu TaHHBIX
B CETH.

Cy1iecTByeT Tpu OCHOBHBIX MOHSITUS TOMOJIOTUU

Tononoruss — 3Be3naB3aumMoselicTBue paboOuuMx CTAaHUUM OCYHIECTBISETCS
Yyepe3 NEHTPATbHBIN y3eJ, TaKk Ha3bIBaeMbId KOHIICHTpPATOp (MapmIpyTH3aTOPhl U
KOMMYTATOPbI), K KOTOPOMY OTACIbHBIM KaOeleM IMOJIKIIOUCH KaXKIbId SJIEMEHT
dbusndeckoi cpeanl. [IpenmyiiecTBa Takoro crmoco0a MOCTPOSHHUST KOMIBIOTEPHOM
CeTH — B JIETKOM pPacCHIMPSIEMOCTH NyTeM J0OaBICHHUS JOMOJHUTEIbHBIX
KOHIICHTPATOPOB, MPOCTOM MOJEPHU3ALINU 151 IepepacCcTaHOBKE
MECTOPACIIOJIOKEHHUS CETEBBIX YCTPOUCTB.

Tononorust — KONbLO

B3aumopeiictBue pabounx CTaHIIMN B TOMOJOTUH KOJIBI[O OCYIIECTBIISIETCS 1O
3aMKHYTOMY KPYTY.

Tononorust — o61as muHa

Bce cereBbie KOMMIBIOTEPHI MPUCOCAUHSAIOTCA HAMPSMYIO K OJHOMY
nepefaroiieMy  KaOellbHOMY — KaHaly  «IIMHE», Ha  KOHIAX  KOTOpPOro
YCTaHABIMBAIOTCS CIIEIMANIBHBIC 3ariylIKn — «TepMuHATOpBI” (terminator). Ouu
HEOOXOJUMBI N1 TOTO, YTOOBI MOraCUTh CUTHAJ MOCIE MPOXOXKACHUS MO IIUHE.
IIpy Takol TOMOJIOTMH BCE CETEBBIE YCTPOMCTBA 3aBUCAT OT MCIPABHOCTH
OCHOBHOTO KaHaja.

2. [Topsiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETA
[TopsiaoK BBITIOIHEHUSI PAOOTHI:
1) Buibl TOKQJIBHBIX BBIYHCIUTEIIBHBIX CETCH.
2) ba3oBbIe TEXHOJIOTHH JJOKAIBHBIX CETCH.
3) AxTyanbHbIC JOKATbHBIC BRIYHCIUTEIBHBIC CETH.
4) OCHOBHBIC PEHTHHTOBBIC TApaMETPhl JIOKAIBHBIX BBIYUCITHTEIBHBIX
CETEH.
5) Komnbrotepubie cetn. Haznauenne. Knaccudukarus.
6) bazoBbie TOMOJIOTHH.
7) CriocoObl KOMMYTAITUU JTAHHBIX.
8) MoneMmsl.
9) CrtocoOb!I oBBIIICHHS 3()(HEKTUBHOCTH TIEPEIadyH TAHHBIX.
CoaepxaHue oTyera:
1) nenpb padoTHI;
2) 3a7aHre Ha J1a00paTOPHYIO paboOTy ISl CBOCTO BApUAHTA;
3) aJITOPUTM peIraeMoro 3aJaHus ¢ HeOOXOIUMBIMH MOSICHCHUSIMH;



4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI

1) Bubl TOKaJIBHBIX BBIYHCIUTEIIBHBIX CETCH.

2) Kowmmberotepusie cetu. Hasnauenwe. Kiaccudukanus. bazosbie
TOMOJIOTUU.

3) Moaembl. CriocoObI MOBBIIIEHHS 3P EKTUBHOCTH TIepeIavun JaHHBIX.



JlabGopaTopHnasi padora Ne 11
«CHCcTeMBbl U KaHaJIbI Iepelaun TaHHBIX»

HCJ’IB pa6OTBI: 3HAaTb CUCTCMBbI U KaHaJIbl IICPCAAUN JaHHBIX.

1. Kparkue TeopeTHiyecKkue CBEICHUS

Jlist Toro 4ToOBl KOMIBIOTEPHI MOTJIM CBSA3aThCS MEXIYy COOOM B C€Th, OHU
JIOJKHBI OBITh COEJMHEHBI MEXIy COOOM C MOMOINbID HEKOTOPOH (U3HMYECKOU
nepenatoiieit cpebl. OCHOBHBIMU TUIIAMH MEPEAAONIUX CPEJl, UCIOIb3yEeMbIX B
KOMIIBIOTEPHBIX CETSX, SBIISIIOTCS:

aHaJoroBbie Teae(OHHbIE KaHAIbI OOIIEro MOJIb30BaAHUS;

¢ poBbIC KaHAJIHI;

Y3KOMOJIOCHBIE U ITUPOKOMNOJIOCHBIE KaOelIbHbIE KaHAIbI;

paJMOKaHAJIbl U CITyTHUKOBBIC KAHAJIbI CBS3H;

ONTOBOJIOKOHHBIEC KaHAJIbI CBSI3H.

AHaNoOroBele KaHajibl CBSI3U NMEPBBIMU HAyall MPUMEHSTHCA Ui Mepeadu
JAHHBIX B  KOMIIBIOTEPHBIX CETAX U MO3BOJWIM  HCIOJB30BaTh  YxkKe
CYILIECTBOBABIIIME TOTJa PAa3BUThbIC TeJICPOHHBIE CETU OOIIEro IMOJIb30BAHMUS.
[lepenaya naHHBIX 1O AHAJOTOBBIM KaHajaM MOXET BBIMNOJHATHCS JABYMS
crnocobamu. Ilpm mepBoM crocoOe TeiaepOHHbIC KaHalbl (OJHA WIH JBE THapbl
MPOBOJIOB) Yepe3 Telie)OHHBIE CTAHIMH (QU3HUSCKH COCIMHSIOT JBa YCTPOWCTBA,
peanu3yromue KOMMYHUKAIMOHHbIE (QYHKIUU C TMOAKIIOUYEHHBIMHU K HUM
KOMIbIOTEpaMH. Takue COENMHEHUS Ha3bIBAIOT BBIJCICHHBIMU JIMHUSMHU WU
HEMOCPEACTBEHHBIMU COEAMHEHUAMHU. BTOpoil cmocod — 3TO ycTaHOBJIEHUE
COCJIMHCHHSI C TIOMOINBIO HaOopa TeiaeoHHOrO Homepa (C HCIOJIb30BaHUEM
KOMMYTHPYEMBbIX JIHHHH).

KauecTBO mepenaun gaHHBIX MO BBIJICICHHBIM KaHajlaM, KaK IPaBUIIO, BBIIIE,
U coeluHEHUEe mocTosiHHOe. Kpome Toro, Juisi Ka)XJoro BBIJICICHHOTO KaHala
HEOOXOJMMO  CBOE€  KOMMYHHKAI[MOHHOE  YCTPOMCTBO  (XOTA eCTh W
MHOTOKaHAJIbHbIE KOMMYHHUKAIIMOHHBIC YCTPOKMCTBAa), a NPU KOMMYTHPYEMOMH
CBSI3M  MOXHO MCIOJIb30BaTh JJii CBSI3M C  JAPYTUMU  y3JaMU  OJHO
KOMMYHHUKAIIMIOHHOE YCTPOMCTBO.

[lapanienbHO € HCNOABL30BAHUEM AHAJIOTOBBIX TeNE(POHHBIX CceTer st
MEKKOMIBIOTEPHOTO B3aUMOJCHCTBHS Ha4Yall pa3BUBAThCA U METOJbI Mepeiadn
JaHHBIX B JUCKPEeTHOH (IU(pPOBOI) GopMe MO HEHArpy>KEHHBIM TeIe(OHHBIM
KaHajaM (K KOTOPBIM HE ITOJIBEACHO JIEKTPHYCCKOE HAMPSIKEHUE, HCIIOJIb3yeMOoe B
TeneOHHOM ceTH) — MU(POBBIM KaHAJIaM.

Cnenyer OTMETUTbh, YTO HapsAAy C JUCKPETHBIMU JAHHBIMU MO HUPPOBOMY
KaHaJy MOJXKHO IepelaBaTh W aHAJOroBYH HH(OpMamuio (rojocoBYIO, BHJIEO-,
(haKCUMUIBHYIO U T. [I.), MPEOOPa30BaHHYIO B IIUPPOBYIO GOpMY.

Haubonee BbICOKME CKOPOCTH Ha HEOOJIBIIUX PACCTOSIHUAX MOTYT OBITh
MOJIYYEHBbI MPU HCIOJI30BAaHUU OCOOBIM 00pa30M CKPYUYEHHOW Mapbl MPOBOJOB
(s TOTO, YTOOBI M30€XkKATH B3AMMOICHCTBHUS MKy COCSTHIUMH TPOBOJIAMH), TaK
HasbIBaecMoii BuToit mape (TP - Twisted Pair).



KabGenbHble KaHabl, WIM KOAKCUAJbHBIC MAapbl, MPEIACTABIAIOT COOOU MBa
HUAJTUHIPUYECKUX MPOBOAHUKA HA OJHOM OCH, Pa3ACICHHBIX TUAIEKTPUUECKUM
nokpbiTHeM. OJMH THUI KoakcHallbHOTO KaoOens (¢ compotmBiieHueM 50 Owm),
UCIONB3YETCSl TJIABHBIM 00pa3oM Il Mepelladyd  Y3KOIMOJIOCHBIX HU(POBBIX
CUTHAJIOB, JApPYyroi tum kadens (¢ comportuBieHueM 75 OM) — I mepenadu
IIUPOKOTOJIOCHBIX aHAJOTOBBIX M IU(MPOBBIX CUTHAIOB. Y3KOMOJIOCHBIE U
IIUPOKOTIOJIOCHbIE Ka0enH, HEMOCPEACTBEHHO CBS3bIBAIOIIME MEXAY CoOoM
KOMMYHHUKAIIMOHHbIE O00OpYJOBaHMUsI, MO3BOJISIOT OOMEHHMBATHCS JaHHBIMM Ha
BBICOKHX CKOPOCTSAX (4O HECKOJBKHX MEraOHuT/C) B aHAIOrOBOM WU LU(POBOI
dopme. Cremyer OTMETHTh, YTO Ha HEOOJBIIMX PACCTOSHHUAX (0COOCHHO B
JIOKAJIBHBIX CETAX) KaOCJIbHBIC KaHAIBl BCE OOJIBINE BBITCCHSIOTCS KaHATAMH Ha
BUTHIX Mapax, a Ha OOJIBIIUXPACCTOSHUSAX — ONTOBOJIOKOHHBIMU KaHAJIAMU CBSI3U.

Hcnonp3oBaHue B KOMIIBIOTEPHBIX CETSAX B KauyeCTBE NEepeAaroleid cpejbl
PAIMOBOJIH PA3TUYHON YaCTOTHI ABJISIETCA SKOHOMUYECKH 3 (DEKTUBHBIM JTUOO N5
CBA3M Ha OONBIIMX U CBEPXOOJBIINX PACCTOSHUAX (C  HMCIOJIB30BAaHHEM
CIIyTHUKOB), JIMOO JIJISl CBSI3U C TPYJIHOJOCTYITHBIMH, MOJIBMKHBIMH WJIA BPEMEHHO
UCIIOJIb3YEMbIMU O0BEKTaMU.

OOMEH JaHHBIMU MO paJHOKaHaJaM MOXET BECTHCh C MOMOIIbIO Kak
aHaAJIOTOBBIX, TaK U MU(MPOBBIX METOJIOB NepeAaaun. L{uppoBsie METOIBI MOTYUYAIOT
B MOCJIeIHEE BpEMs MPEUMYIIECTBEHHOE PAa3BUTHE, T. K. MO3BOJSIOT 00bEAMHUTH
Ha3eMHbIE YYaCTKH HU(PPOBBIX CETEN U CIYTHUKOBBIX KAaHAJIOB WM PaIMOKAHATIOB
B €QUMHOW ceTh. HOBBIM MMIyJIbCOM B pPa3BUTHUM PAJUOCETEN CTAIO MOSBICHUE
COTOBOM Tene(OHHON CBS3M, MO3BOJSIONIEH OCYIIECTBISATH T'OJOCOBYIO CBSA3b U
OOMEH JTaHHBIMH C TOMOILBIO PaguOTENe(OHOB WIH CIEHHAIBHBIX YCTPOWCTB
oOMeHa JaHHBIMU.

[TomuMo oOMEHa MaHHBIMHU B paguoAuana3oHe, MOCIeAHEE BpeMs ISl CBSI3U
Ha HeOoubIKe paccTosHus (OOBIMHO B TMpejaeiax KOMHAThl) HCIONB3yeTCs W
uH(paKpacHoe U3NyYeHUE.

B 0onTOBONOKOHHBIX KaHaldaxX CBSI3M HCMOJIB3YEeTCS M3BECTHOE W3 (DU3UKHU
SBJICHUE TMOJHOTO BHYTPEHHETO OTPAXKEHHUSI CBETA, YTO MO3BOJSIET Iepe/iaBaTh
MOTOKA CBE€Ta BHYTPU OINTOBOJOKOHHOIO KaOejisHa OOJIbIINE PACCTOSHUS
MpakTHiecku 0e3 morepb. B KkauecTBe HMCTOUYHHMKOB CBETAa B ONTOBOJOKOHHOM
Kabeye MCHoJb3yIoTesl cBeToucnyckatomue muonsl (LED—Iight-emittingdiode)
WJIU JIa3€PHBIEANO/Ib, & B KAYECTBE MPUEMHUKOB — (DOTOJIEMEHTHI.

OnTOBOJIOKOHHBIE KaHalIbl CBS3UM, HECMOTPS Ha UX 00Jiee BBICOKYIO
CTOMMOCTh TIO CPAaBHEHHUIO C JAPYTMMH BHJAMHU CBSI3U, MOJY4alOT Bce OoJbliee
pacrpocTpaHeHue, IPUYEM JIJIsi CBSI3U HE TOJIbKO Ha HEOOJIBIINX PACCTOSHUSAX, HO
Y Ha BHYTPUTOPOJCKUX U MEXIYTOPOJTHBIX YUaCTKaX.

Texnuueckne cpeiacTBa KOMMYHUKAIMA COCTABISAIOT KaOen, KOHHEKTOPbI 1
TEPMUHATOPBI, CETEBbIE aJaNTepbl, MOBTOPUTENH, PA3BETBUTEIU, MOCTHI,
MapuIpyTHU3aTOpPbl, IUIIO3bI, a TaKXe MOJEMBbl, MO3BOJSIONINE HCIOIb30BaTh
pa3nyHbIE TPOTOKOJIBI U TOMOJOTUH B €IMHON HEOJHOPOIHOM CUCTEME.

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETa
[TopsiAoK BBITIONIHEHUST PA0OTHI:



1) CucteMbl TIepeiau JaHHBIX U UX XapaKTePUCTUKH.

2) JIuHuu 1 KaHAaIbl CBSI3U.

3) LudpoBbie KaHAIBI CBSI3H.

4) CucteMbl OTICPATUBHOM CBSI3H.

5) CpaBuenue 0;10k0B B3aumoeiictBust MOCT u MAPILIPYTU3ATOP.
6) [IprMeHeHHE PEITUTEPOB U KOHIICHTPATOPOB B CETSX.

CoaepxaHue oT4yera:

1) menb paboTHI;

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy IS CBOETO BAPHAHTA,

3) aJITOPUTM peIraeMoro 3ajaaHus ¢ HeOOXOIMMBbIMH MOSICHCHUSIMH;
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTPOCH

1) CpaBuenue 6110x0B B3aumoaeicteus MOCT u MAPILIPYTU3ATOP.
2) Kananel  mepemaun  jgaHHbIX.  Kiaccupukamms.  OCHOBHBIC
XapaKTEPUCTUKHU.



