Copnep>xaHue:

BBepneHue

TeMa KypcoBor paboTbl - KApXUTEKTYpa coBpeMeHHOro MK». NepcoHanbHbIN KOMMbIOTEP
(MK) - 3To HacToNbHaa nnn nepeHocHasa 3BM, ynosnetsopstowasn TpeboBaHnam
06LWenoCTYyNHOCTN U YHUBEPCAILHOCTU npuMeHeHus. MK ctan oba3aTesibHbIM
aTpubyTom B itobomM coBpeMeHHOM odmce. OTO OCHOBHasa TexHu4eckas 6asa
NHOPMaLMOHHOW TexHonoruu. MNMpodeccnoHansl, paboTaowme BHE KOMMNbLIOTEPHOMN
chepbl, CHUTAOT HENPEMEHHOW COCTaB/IAOWEN CBOEN KOMMNETEHTHOCTN 3HaHNE
annapaTHOM YacTn NepCcoHasIbHOr0 KOMMNbTEPA, XOTHA Obl €ro OCHOBHbIX TEXHUYECKMX
xapakTepuctmk. OcobeHHO BeNIMK MHTepecC K KoOMMbloTepaM cpein MoNoLeXN, LUMPOKO
NCNOMb3YIOLWEN UX AN CBOUX Lenen.

AKTYanbHOCTb BbIOPAHHO TEMbI CBA3aHa C TEM, YTO COBPEMEHHbIV PbIHOK
KOMMbIOTEPHOW TEXHUKWN CTOMIb pa3Hoobpa3eH, YTO AO0BOJIbLHO HE MPOCTO ONpeaenTb
KOHurypauuto MK c TpebyembiMn xapakTepuctnkamm. bes cneumanbHbiX 3HAHUN 30€eCb
NPaKTUYeCKN He 06ONTUCH.

B NnpakTu4eckom 4acTn ONMUCaHOo peLlleHne 3aja4um no pacyeTy cpefHen ueHsl 1 nuTpa
TonamMBa, ¢ ucnosibzoBaHmem MMM MS Excel 2007 n ero MHCTpyYMeHTa - CBOAHOW
rMCTOrpamMMmbl.

Onsa BbINONHEHMA N 0hopMaeHUA KypcoBon paboTbl 6biM MCNONb30BaHbl: HOYTOYK Acer
(IBM-coBmMeCTHbIN), C MUKponpoueccopoM Intel® Pentium ® Dual CPU T2370 @ 1.73GHz
1.73 GHz, c onepaTuBHOMN NamMATbIO 06bemoM 2038 MbanT, Cc XecTKknum guckom 200
6anT, uBeTHOM CTPYWHbIN NpuHTep HP Deskjet. B Kypcoson paboTe ncrnosib3oBaanch
nporpaMMHbie CpencTBa: crnepaynoHHaa cuctema MS Windows Vista ® Home Premium,
nakeTbl MPUKAaOHbIX MPOrpamMM: TEKCTOBbIN npoueccop MS Word, TabnnyHbin
npoueccop MS Excel, nporpamma noarotoBku npeseHTtaunn MS Office (Bepcusa 2007 r.),
bpay3ep Mozila Firefox (Bepcusa 3.0.18).

1 NmaBa. TEOPETUYECKASfA YACTb. Apxutekrtypa K.
BBeneHue



ApXNTEKTOP, NPOEKTNPYS 34aHne, 0693aH He TOJIbKO N03aboTUTbLCS 0 ero KpacoTe u
dopmMe, HO 1 NpeacTaBUTb MNOAPOOHLIN NAaH 30aHUSA (CTPYKTYPbI), MPeayCcMoTpeTb
Ha4eXHOCTb, be3onacHOCTb, yA06CTBO ero akcnayaTaunum n ncrnosib3oBaHune
3(pPEKTUBHbBIX TEXHONOINN. TakMM 06pa3omM OH pellaeT BONpoCkl B3auMoaencTeus
MPOEKTUPYEMOro 30aHNSA C OKPY>Katowen cpenon, C nloabMu, 419 KOTOPbIX 34aHnNe
CTpoOunTCA.

NMonobHoe MOXXHO CKa3aTb 1 06 apXNUTEKType KOMMNbloTEpPa, KOTopasa CBsi3aHa C Habopom
KayecTB, BJUSIOWNX Ha ee B3aMMOAEeNCTBME C NMonb3oBaTeneM. [1oa apxXuTeKTypon
KOMMblOTEPA MOHUMAETCS €ro Jlornyeckas opraHm3launs, CTPyKTypa, COBOKYMNHOCTb ero
CBOWCTB M XapaKTEPUCTUK, CYLLECTBEHHbIX OS5 nonb3oBaTensd. OCHOBHOE BHMMaHMe npu
3TOM yAensieTcs CTPYKType U dYyHKLMOHANIbHBIM BO3MOXXHOCTSAM MallUWHbI, KOTOPbIE
MO>XHO pa3fesInTb Ha OCHOBHbIE N OOMNONHUTENbHbIE. OCHOBHbIE PYHKL UM ONpeaenstoT
Ha3Ha4vyeHne IBM: obpaboTka n xpaHeHne nHpopmaumnmn, obmeH nHhopmaumen c
BHELWHUMKN ob6bekTaMn. [JononHUTeNbHble PYHKLNM NOBbIWAT 3PHEKTUBHOCTb
BbIMOJIHEHNSI OCHOBHbIX QYHKLNI: obecnevynBatoT 3hHeKTUBHbIE peXXMbl ee paboThbl,
Ananor C Nosib30BaTeNIeEM, BbICOKY HAaAEXHOCTb U Ap. Ha3BaHHble yHKUUK DBM
pPEeanm3yTCs C MOMOLLbIO €e KOMMOHEHTOB: annapaTHbIX U MPOrpPaMMHbIX CPeACTB.

OAOHVM 13 CYLLEeCTBEHHbIX JOCTOMHCTB coBpeMeHHOoro MK sasnseTcsa rmtbkocTb
apXnNTeKTypbl, obecnevymBatoLllas ee aganTUBHOCTb K Pa3HOOOpPa3HbIM MPUMEHEHUSAM B
chepe ynpaBneHus, Haykm, obpasoBaHus n B 6bITy.

1.1 OCHOBHbIE@ NPUHUUINbI PYHKUUOHUpoBaHua MNK

NcTopuyeckn KOMNbOTEP NOSABUIICA KaK MallVHa 4718 BbIMUCIEHUA N Ha3blBaICA
3NEKTPOHHOW BbIYUCANTENbHON MalinHon - 9BM. CTpyKTypa Takoro ycTponcTtaa bbina
onncaHa 3HaMeHUTbIM MaTeMaTUKOM [I>XOHOM ¢poH HenmaHoM B 1945 r. CoBpeMeHHble
KOMMNblOTepbl, basnpyack Ha Tex e NpUHUUNax, UMerT HEKOTOopble OT/INYUS,
00yC/OB/IEHHbIE Pa3BUTUEM TEXHUKN U CNyXKallne peLleHnIo BaXKHbIX 4715 Mosb30BaTenNs
3agad (pwuc. 1).
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Puc.1l . CTpykTypHasa cxema coBpemeHHoro MK
KoMnbloTep COCTOUT U3 :

e AJTY - apugpmeTundeckoe siorn4yeckoe yctponctao. lNMpeobpasyeT nHhopmaumio,
BbIMOJIHASA C/IOXKEHWE, BblMUTaHME N OCHOBHbIe florndyeckue onepaunm «U», «<UN»,
«HE»;

e YY - yCTpOUCTBO yrpasneHunsa. OpraHu3syeT NpoLecc BbiMOJIHEHUA NPOrpamMm;

e O3Y - onepaTMBHOE 3aNoOMUHaloLLEee YCTPONCTBO, NN NaMATb;

e YBB - ycTponcTBa BBOAA U BbiBOAA. [Mosly4aloT MHMpOpMaL o N3BHE, BbIBOAAT ee
nosiy4aTtento.

HOCTMXXEHNS MUKPOINTEKTPOHUKM MO3BOINAN 06beaNHUTL B OAHON CBEPXOONbLLON
WHTerpasibHOW cxemMe, Ha3blBaeMon Mukponpoueccopom (M) nnm npoueccopom, AJTY n
YY. YMeHblweHne rabaputos O3Y no3sonnso pasmectutb MM n O3Y Ha ogHON
3/IeKTPOHHOW NnaTe, Ha3blBAEMON CUCTEMHOW, NN MaTepUHCKOW. Bce cBS3m mexay
OTAEeNIbHbIMWN YCTPOUCTBaMN 0ObeauHEHbI B MYYOK NapasiiesibHbIX MPOBOOOB -
NIOKANIbHY0 NN CUCTEMHYIO LUMHY. B cOCTaB 3TOW WNHbI BXOAAT WWHA OaHHbIX, MO
KoTopon nepepatoTca n3 O3Y B Ml Takxe U KOMaHAbl, LUMHA agpeca v LWnHa
ynpasneHusa. YBB BktodatoT YBB 1 ynpasnsawowme nMm KOHTpossiepsbl (KapThbl),
BKJIlOYaeMble B CUCTEMHYI0 MJaTy WUin yCTaHOBJIEHHbIE NMPAMO Ha HeN.

B coBpeMeHHbIX [TK BO3MOXXHa Tak>Xe napasnnesnbHasa paboTa HECKOJIbKNX NPOoLEeCcCOopPOoB.
3a c4eT pacnapasuiesiMBaHNA BbIMOJIHEHNS OAHON 3a4a4n Uan napaanenbHOro
BbIMOJIHEHUS MHOIMMX 3aa4 AOCTUraeTCcs yBesmnyeHue oben Nnpon3BoanTeNbHOCTH
KoMnbloTepa. Ana 3Toro npeaycMaTpuBatoT Lenun, CBA3biBatoLne Mmexay cobom
oTAesibHble npoueccopsbl. [ByXnpoLecCopHble MalmnHbl OTANYATCA OT
OLHOMPOLECCOPHbIX Npexae BCero MMeHHo 6onee «MArkom» peakumem Ha 4eNCTBuUS
nosib3oBaTens, 0CObeHHO ecsin B CUCTeEMEe OQHOBPEMEHHO 3anyLeHO HeCKOJIbKO 3aaN.



Ba>KHbIM 3/71IEMEHTOM CTPYKTYpPbl COBPEMEHHOIO KOMMbIOTEPA U MPUHLMMNA €ro 4eNCTBUS
ABMAOTCH CUrHa bl U NOHATUA NpepbiBaHUW. ECn B MMKponpoueccop U3BHe noctynaeT
CUrHan 3anpoca Ha npepbiBaHUe, BbIMOJIHEHNE TEKYLLEN NPOorpaMmmsl
npunocTaHaBNMBAETCA, B 3apaHee onpeneneHHon obnactm O3Y coxpaHAaTCH BCe
MPOMeXXYTOo4YHble pe3ysibTaTbl U aapec oCTaHOBa B NMporpamMmMme, U MMKpornpoLeccop
BbINOJIHAET cneunanbHyto nporpaMmmy obpaboTku npepbiBaHUA, B KOTOPOW YKa3aHo, 4TOo
Hafo caenaThb B 3TOM cJjiydae. [locsie ee 3aBepLUeHNSA BOCCTaHAB/IMBAOTCA BCe
MPOMEXXYTO4YHbIE pe3ysibTaTbl, U MUKPOMPOLLECCOP NPOAO/IKAET BbIMOJIHEHNE TEKYLLEN
nporpamMmsbl C 3arMOMHEHHOro paHee agpeca. [2. C. 40]

B OCHOBY apXMUTEKTYypbl COBpeMeHHbIX MK NoNoXXeH MarncTpaibHO-MOAYAbHbIVA NPUHLIAT.
STOT NPMHLNM NO3BOJISET CAMMM KOMMJIEKTOBATb HY>XXHYIO KOHUIypaLMio KOMMNboTepa
N Npn Heob6xoANMMOCTN NMPON3BOAUTL ee MoAepHM3aLmio. Mooy bHaa opraHusaums
OMMPAETCs Ha WWHHbIA MeToa obMeHa nHhpopMaumen Mexay MoaynssmMm
(ycTponcTBaMm). DTOT NPUHLNM TakXe Ha3biBaloT MPUHLMMNOM OTKPbLITOM
aApPXUTEKTypbl.

1.2 CTpyKTypa coBpeMeHHoro MK

CTpyKTypa KoOMNblOTEpPa - 3TO HEKOTOpPasd MoAesb, YyCTaHaB/IMBaloOLWaa cocTas, NOPAnoK
N MPUHLUNMNbLI B3aUMOOENCTBUSA BXOOALWLMX B HEE KOMIMOHEHTOB (puc. 2).
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Puc. 2. CTpykTypHasa cxema [K [intericom.narod.ru Ha 16.04.10]
PaccMOTpuM NpUHUUNBI B3aUMOLENCTBUSA OCHOBHbIX YCTpPoncTB K.

MaTepuHcKana (cMcTeMHas) naaTta - BaxxHenwunin anemMmeHT MK, K KOTOpOMY NOAKJIKOYEHO
BCE TO, 4TO COCTaBNAeT caM KoMnbloTep (puc. 3). B Hee ycTaHaBAMBaeTCAa npoueccop,
onepaTMBHadA NaMATb, MUKPOMNPOLLECCOPHbIN KOMMNEKT (4YMrnceT), C Hel CBA3aHbI
»xecTkun guck n CD-ROM, K Her NoAKI0HalTCA pa3inyHble JOMNOJIHUTESIbHbIE
yCTpOWCTBA.

Puc. 3. CuctemHaa nnata MSI X48 Platinum [www.compuhelp.ru Ha 16.04.10]

Takum obpa3oM, MaTepuHCKas nnaTa, LeHTPasibHbIA NPoLLeccop, onepaTuBHas NnamaTb
cocTaBnstoT ocHoBY MK, 0T UX NPOU3BOANTENILHOCTU 3aBUCUT NMPONU3BOANTESNIBHOCTb
KOMMbloTepa B LesIoM. Ha MaTePUHCKON NnaTe HaXxoAaTCcs cneLnasibHble NepemMblykKn -
A>XKaMnepsbl, N03BOJISOLWNE MOACTPOUTb €e noAd TUM NpoLeccopa U Apyrux yCTpomcTs,
yCTaHaB/IMBAEMbIX Ha HEN. Ha MaTePUHCKOW NsiaTe yCTaHaBAMBAOTCS Pa3beMbl OIS



YCTAHOBKU LOMNOJIHUTESIbHbIX YCTPONCTB - CAOThI pacluMpeHus. Bce nononHuTenbHbie
YyCTPOMNCTBA B3aMMOAENCTBYIOT C MPOLLIECCOPOM 1 ONMepPaTUBHOM NaMsATbIO Yepes
CUCTEMHYI0 MarncTpasb nepenayn AaHHbIX - LWUUMHY. Buabl CI0TOB paclUMpeHmns
PA3/INYATCA MO TUNY LNHBI.

AnnapaTHO-/Iornyeckne ycTpomcTBa, OTBeYatLlne 3a COBMeCTHoe PYHKLUNOHNPOBaHNE
pas3/INYHbIX KOMMNOHEHTOB, Ha3biBalOT UHTepdencamu. (puc.4).

Puc.4. NHTepdenc Parallel ATA [wizard.mail.ru Ha 16/04/10]

CoBpeMEHHbI KOMMNbIOTEP 3aM0JIHEH PAa3HbIMU NHTEepdENncamm, obecrnevynBatoLLIMMK
BceobLlee B3auMoaencTemne. B ocHoBe NoCTpoeHUs MHTeP(ENnCcoB NexaT YHUpUKauns n
CTaHAapTM3aumns (Mcnonb3oBaHUe eaunHbIX CNocoboB KOANPOBAHUS AaHHbIX, (HOPMATOB
NaHHbIX, CTaHOAPTU3aUNSA COeANHUTESIbHbIX 3/1IEMEHTOB - Pa3beMoB U T.A4.). IMeHHOo
COBOKYMHOCTb MHTEP(ENCOB, PeasIn30BaHHbIX B KOMMNbIOTEPE, 00pa3yeT apXUTeKTypy
KoMnbloTepa.

LleHTpanbHOM YacTbio KOMMbIOTEPA ABNSETCA CUCTEMHbIN 610K C NPUCOEANUHEHHBLIMU K
HEeMy KJ1laBnaTypomn, MOHUTOPOM U MbllbIO (puUc. 5, a)). CucTtemMHbIn 610K N MOHUTOP
He3aBUCMMO JpYr OT Apyra NOAKJ/IYaATCA K UICTOYHUKY NUTAHUA - CETU NepeMeHHOro
TOKa. B coBpeMeHHbIX KoMMNbloTepax ANCANEN N CUCTEMHbIN 610K MHOrAa MOHTUPYOTCSA
B eQMHOM Kopnyce (pwu




Puc. 5. a) cnctemHbin 610k DEPO Ego 8311MN WV_HB, MOHMUTOP, KNaBuaTypa v Mbilb; 6)
MoHUTOp Albatron co BCTpoeHHbIM cucTeMHbIM 6710KOM [comp.saleone.ru Ha 16.04.10]

B cuctemHoM 610Ke pacrnosiaraloTcs BCE OCHOBHbIE YCTPOWCTBA KOMMbIOTEPA:
MUKPOMPOLLeCCcop, onepaTuBHAA NaMsATb, KOHTPOJIEPbI, HAKOMUTENN, ANCKOBOAbl OS5
KOMMAaKT-ANCKOB, BJIOK MUTaHUS, CHETHYNUK BPEMEHW N Apyrne yCTPoONCTBa.

Bce komnoHeHThI MK no nx pyHKUNOHaIbHOMY OTHOLLEHUo K paboTe ¢ nHpopmaumnen
MO>XHO YCJZIOBHO pa3faesinThb Ha:

ycTponcTBa 06paboTku nHbopMaumm (LeHTpabHbIAN NPOLLEeCcCcop,
crneuvann3vpoBaHHbIe NPoLLEeccopsbl);

yCTpOUCTBa XpaHeHusa nHpopMmaunmn (kectkmim guck, CD-ROM, onepaTtmBHas namMaTb
n ap.)

yCTpOMCTBa BBOAA MHpopMauun (kinasmaTypa, Mbllb, MUKPOMOH, CKaHep 1 T.4.)
YCTPONCTBa BbiBOAA NMHOPMaUUX (MOHUTOP, MPUHTEP, aKyCTNYeCcKasa cucteMa v
T.40.).

1.3 XapakTepUCTUKMN OCHOBHbIX KOMMOHEHTOB
coBpeMeHHoro NK

YcTpoucTtBa o6paboTkm

Mukponpoueccop (LeHTpanbHbIN MUKporpoueccop, CPU) - nporpaMMHO yrnpasasemMoe
YCTPOWCTBO, NpeaHa3sHavyeHHoe ansa obpaboTkm nHpopmaunm nog ynpasgeHnem
MpOrpamMmmbl, Haxo4AUWeENcsa cem4yac B onepaTUBHON NaMATH.

dun3n4eCcKn MUKpOnpoL.eccop npencraBnseT cobon MHTerpasabHy0 CXeMy - TOHKYIO
MNNACTUHKY KPUCTaIJINYECKOro KpeMHUA NPAMOYrosibHOM (DOpMbl MJIoLLLAAbIO BCEro
HECKOJIbKO KBaZpaTHbIX CAHTUMETPOB, HA KOTOPOW pa3MeLleHbl CXeMbl, peasunsyoLwme
BCe hyHKUMM nNpoueccopa (puc. 6). Mukponpoueccop yCTaHOBJIEH HA MaTEPUHCKON
njaaTe u CBA3aH C HeW NHTepdEencomM NpoLeccopHoro pasbema (Socket). Cneagytowme asa
roga AMD rotoBfIT HaM BCTpeYy C TpeMs HOBbIMU NPOLLECCOPHbIMU pa3beéMamun: Socket
AM2+, Socket AM3 n Socket F+. C HUMK ByayT BbiNyCKaTbCS YMMbl, OCHOBAHHbLIE Ha
apxXuTekType, YC/0BHO Ha3BaHHoOM K8L.
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Puc. 6. MNMpoueccopsbl Pentium 4 (cnesa) n Pentium D (cnpaga) [www.ixbt.comHa
12.03.10]

B cocTtaB Mukponpoueccopa Bxoaat AJTY, yCTPONCTBO yrNpaBJiieHNs, BHYTPEeHHue
perncTtpsol. YY BbipabaTbiBaeT ynpasastowme CurHanbl 44 BbIMOAHEHUA KOMaHa, AJTY -
apugmMeTmnyeckme n siorn4yeckme onepaumnm Han gaHHbiMU. OHO MOXKEeT COCTOATb U3
HecKkoibkux 6510K0B, Hanpumep 610ka 0bpaboTkM Lenbix Ynucen n 6s10ka 06paboTku
4ymcen C NaaBatoLen 3anaTon.

OnpekTop no TexHonoruam Intel MaTpuk NencmnHrep, otMeTu, 4To npoueccopsl Intel
cnepyrouero nokoneHma byayT noaaep>XXmsaTb HOBbIN HAGOP BEKTOPHbLIX MHCTPYKLIMN
AVX (Advanced Vector Extensions), KOTopble NO3BOJIAT YCKOPUTb BbINOJIHEHNE Ornepaunmn
C nnasatowen 3anaton.[11]

B coBpeMeHHbIX MUKPOMpPOL,eccopax B OCHOBY paboTbl Kaxaoro 6s10ka nosoXxeH
NPUHLMN KOHBenepa. Ecnn B Mukponpoueccope nmeeTcsa HeCKoNbKO 61okoB 06paboTku,
B OCHOBY paboTbl KOTOPLIX MOJIOXKEH MPUHLNMN KOHBENEepa, TO ero apxXmuTekTypy
Ha3bliBalOT cynepckanapHon. Cepus npoueccopoB NVIDIA GeForce 6 nmeeT HOBYIO
CyrnepcKansapHYo LWenaepHYo apXUTeKTypy, KoTopas yaBanBaeT KOIMYeCTBO onepauunmn
Ha TaKT Mo CPaBHEHUIO C TPAAULNOHHBIMU apXNUTeKTypamMu. B pesynbTaTe
MPOU3BOANTENBHOCTb CTAHOBUTCS 3HAYUTESIbHO BbiLLUE OOHOWENAEPHOr0 HECKAIAPHOrro
npoekTupoBaHUA. Tak)Xe, HOBas apxnTekTypa obecneymBaeT NOJHOUEHHYIO 32-6UTHYIO
TOYHOCTb onepauni C NaaBatoLLen 3anaTon, COXpaHasa Npu 3TOM 16-6UTHbIN peXxum
COXpaHeHus B NaMaTn.

OCHOBHbIMU XapaKTepUCcTUKaMun npoueccopa ABAAITCA: ObICTPOAENCTBNE, TaKTOBas
YNCTOTa M pa3paAfHOCTb. [10 pe3ynbTaTaM TeCTUpPOBaHUA, NPOBELEHHOI 0 XYPHasioM
«Xesne3o», HEMJoOXme XxapakTePUCTUKN NMeeT YeTblipexbaaepHbin npoueccop Intel Core
2 Extreme QX6700 (4acToTa npoueccopa 2,66 Ny, k3w BTOpOro yposHsa L2 8192 K6,
YacToTa WunHbl 1066 Mru).

Ba>kHbIM 3Tarnom B pa3BUTUM annapaTHbIX naaTtgopm Intel, no cnosam 1. 'encuHrepa,
CTaHeT nosiBsieHne HoBoW apxuTekTypbl Nehalem. B Intel oTMevatoT, 4TO nepexon Ha
apxuTtekTypy Nehalem no3sonnT 0obUTbCA 3HAYNTENBLHOIO NOBbILWEHUS



MPON3BOANTENILHOCTU NMPU OAHOBPEMEHHOM CHUM>XXEHNN 3HepronoTpebnenuns. MnaTtdopma
Nehalem 6yaeT ncnonb3oBaTb HOBYIO CUCTEMHYIO apxuTekTypy QuickPath Interconnect,
BKJ1IOYaAIOLL Y0 BCTPOEHHbIN KOHTpOJIJ1ep NMaMAaTN 1N YCOBEpPLLUEeHCTBOBaHHbIE KaHasibl CBA3N
MeXnaOy KoMnoHeHTamu. Npoueccopsbl Ha ocHoBe Nehalem nonyyaT oT ABYX 00 BOCbMU
anep n bnarogaps TexHonorum Simultaneous Multi-threading cMoryT ogHoBpeMeHHO
obpabaTbiBaTb OT YeTbIpex A0 WecTHagUaT! NOTOKOB UHCTPYKUMA. O6beM KaLw-namMaTun
TpeTbero ypoBHA cMoxeT gocTturaTtb 12 M6. NMpoueccopbl Nehalem nonyyaT HOBbIN
Habop NHcTpyKkunin SSE4 n nogaepxky TexHosnornm Smart Cache onsa paboTbl
HECKOJIbKMX saep C 0bLWmM KaLem.

FencnHrep Tak>xe 3aMeTwus, 4To no3gHee Intel nnaHMpyeT NnokasaTb 4un,
pa3pabaTbiBalOWMNNCA B paMKax NpoeKkTa Larrabee. Larrabee 6yneT npegHa3HauveH,
npexxne Bcero, A/ YCKOPEeHUS pa3fiIMyHbIX pacyeToB, a Tak>XXe MNoBbILWEeHUS
MPON3BOANTENLHOCTU BbIYNCANTENbHbIX CUCTeM, 0bpabaTbiBalOWMX AaHHbIE HAYYHOrO,
(hbMHaAHCOBOro XxapakTepa u np. MHnumnaTtmea Larrabee npegnonaraeTt co3gaHue
MHOrOsilePHOro npoueccopa, NOCTPOEHHOr0 Ha OCHOBE YCOBEPLLUEHCTBOBAHHOMN
apxuTeKTypbl X86. NepBble BepCcUM 4Ynna, NpPeanosioXnTenbHo, byayT HacHUTbiBaTb OT
16 no 24 apep v paboTaTb Ha TaKTOBOW YacToTe okono 2 M. NponssoanTenbHOCTb
rnpoueccopa TeopeTmnyeckn bygeT gocturaTb ogHoro Tepadonca (TpuaanoHa
ornepauun c njaasarmouwen 3anaTon B cekKyHay). OXXnaaTb NOsBAEHNSA NPOAYKTOB Ha
ocHoBe Larrabee cnegyet 6amxe K KoHUy 2009 roga nam B 2010 rogy. [10]

CBA3b Mexay ycTponcTBamm MK ocyecTBAAETCA C MOMOLLbIO COMPSXXEHUN, KOTOPbIE B
BblYNCINTENIbHON TEXHNKE Ha3biBalOTCA MHTepdencamm.

B nepcoHanbHOM KOMMblOTEpPE, Kak NpaBusio, NCMOJIb3yeTCsa CTPYKTypa € 0gHMM oOLwmnm
NHTepdencom, HasblBaeMblM TakKXXe CACTEMHOM LWUHOWM. [1pn Takon CTPYKType BCe
yCTPONCTBa KoMnbtloTepa obMeHMBalOTCA NHpopMaLmen n ynpasasowmnMmm curHanamm
yepes CUCTEMHYIO WUHY. Pn3nNyeckn oHa npencrasnaseT cobon cnctemy yHKUNUOHANbLHO
obbeMHEeHHbIX NPOBOLOB, MO KOTOPbLIM NepefatTCcs TPU NOTOKa AaHHbIX:
HernocpencTBEHHO MH(OpMaLns, ynpasisaoLwme cMrHansl n agpeca (puc. 7).

HecoOMHeHHbIMN gOCTOUHCTBaMU MK C LUIMHHOW CTPYKTYpPOWN ABAAKOTCS ee NpocToTa, a,
c/lefoBaTesIbHO, N HEBbICOKASA CTOMMOCTbL; FTMOKOCTb, TakK KakK YHUPUNKaLNS CBA3N MeXay
YyCTPONCTBaMU No3BoasieT 4OCTAaTOYHO JIerko BKJ0YaTb B cocTaB MK HOoBble moaynu, T.e.
MeHATb KOH(Urypauuo komnotoTepa. K HegoctaTkaM criefyeT OTHECTU CHUXKEHNE
NMPOU3BOANTENbHOCTU CUCTEMBI N3-3a 3a4epXXeK, CBA3aHHbIX CO BpeMeHeEM OXXNaaHus
YCTPONCTBaAMUM BO3MOXKHOCTW 3aHATb LWNHY, MOKa OCYLWEeCTBASEeTCA nepenada
NHOPMaLMK MeXxay YCTPONCTBamMm ¢ 6osiee BbICOKMM NMpuopuTeToM. 119 NnpeoaoneHmns



3TONo HefgoCTtaTKa B NnepCoHaJibHbIX CYyrNnepKoMribioTepax UCNoJib3yeTCA apXUTeKTypa C
HEeCKOJIbKUMWU LLUINHaMW.

o om- I
| |
CHCTENMHA S THITHA
| |
| |
T = =

Puc.7. WnHHaa cTpykTypa MNK. [tanjan.ucoz.ru Ha 12.03.10]

(LM - yeHTpanbHLIN Npoueccop, Ol - onepaTuBHas NamaTb, MMM - nocTosaHHaa NamMaTb, K
- KOHTponnep, MY - nepndepmninHoe yCTpomncTeo).

MakcManbHOE KOJINYEeCTBO OQHOBPEMEHHO NnepenaBaeMon MHoOpMaL MM Ha3biBaeTCs
pPa3spAAHOCTbIO LWWUHbI. YeM BonblUe pa3psAaHOCTb WNHbLI, TeM 6osblue nHPopMaLnm
OHa MOXXeT nepefaTb B €AMHMNLY BPEMEHM.

Mpu paboTe Cc onepaTUBHOWM MNaMATbIO LWNWHA NMPOBOAMT MNOUCK HYXKHOI0 y4acTKa NaMaTy
n obMeHMBaeTCs MHPoOPMaUMen C HaMAEHHbIM YH4aCTKOM. DTW 3a4a4M BbINONHSAOT ABE
4aCTU CUCTEMHON LWUNHbI: aAPeCcHas WKWHA 1 LUMHA OaHHBbIX.

LLinHa agpeca npefHa3sHayYeHa Ans nepegayn agpeca s4enkn namaTn Uav nopTta BBoAa-
BblBOZA. Pa3psiAHOCTb afpeCcHON LWNHLI onpeaensieT agpecHoe NpocTPaHCTBO
npoueccopa, T.e. KOJIMYECTBO s4eeKk namaTu. Y npoueccopos Intel Pentium (a umeHHO
OHW Hanbonee pacnpocTpaHeHbl B MePCOHaIbHbIX KOMMblOTEpPaXxX) agpecHas WnHa 32-
pa3psanHas.

LLiInHa naHHbIX NpefHa3HavYeHa ass nepengavyn KoMaHa U AaHHbIX, KOTOpble MOryT
nepenaBaTbCs B IOOOM HanpaBaeHNN. B cOBpeMeHHbIX KOMMbOTEPAX Pa3psAAHOCTb



LWWWHbI JAaHHbIX cOCTaBnsAeT 64 buTa.

LLInHa ynpaBneHunsa BkaoYaeT B ceba Bce nnHMK, KoTopble obecneynBatoT paboTy obuien
LWWHbI. B 60NbWMHCTBE COBPEMEHHbIX MPOLLECCOPOB LWNHa ynpaBneHns 32-pa3psgHas
(Hanpumep, B npoueccope Intel Pentium), xoTa cywecTByoT 64-pa3psaaHble NPOLECCOPbI
n pake 128-paspsagHole.

LLiInHa paboTaeT umknamm. Konn4ecTBo LMKNOB cpabaTbiBaHUSA WNHbLI B eANHULLY
BPEMEHN Ha3blBAaeTCH YaCTOTOM LUMUHbI. B COBpeMeHHbIX KOMMblOTEpPax YacToTa
rnpoLueccopa MOXXeT MpeBbIlaTbh YHacTOTYy CUCTEMHOW WKHbI. Kopnopauus Intel
ohmnumanbHO NpencTaBnsia HOoBble CepBepHble npoueccopsl Itanium cepum 9100
(kogoBoe Ha3BaHue Montvale). NMpoueccop Itanium 9110N nMmeeT TakToOBYtO YacToTy 1,6
My, YacToTa CUCTEMHON WKNHBLI - 533 MU,

Ina KaXK[aoro yCTPoOMCTBa B KOMIMbIOTEPE UMEETCH 3JIEKTPOHHAs CXeMa, KOTopas UM
yrnpaB/isieT, - KOHTponanep. Bce KOHTpoO/Iepbl B3aUMOAENCTBYIOT C NPOLLECCOPOM U
onepaTUBHOM NAaMATbIO Yepe3 CUCTEMHYIO NAaTy.

YCcTpoMCTBa XpaHeHuUs

LleHTpanbHbIN Npoueccop (LiM) B3anmMogencTeyeT ¢ BHyTPeHHUM 3Y, Ha3blBaeMbIM
onepaTMBHLIM 3arMoMUHaOLWKUM ycTponcTeoM (O3Y) nnm onepatusHom namaTtbeio (OM). OI
npegHasHayvyeHa 4n4 npuema, XxpaHeHusa 1 Bblgadun scen nHgpopmaumm, Heobxoammon onsg
BblNOJNIHEHNSA onepaumnn B LIM. KpoMe onepaTuUBHOM NaMATM BO BCEX KOMMbIOTEpax
06bI4HO NMeeTCHA BHYTPEHHSASA NOCTOSHHAA NaMATb, UCMNOJIb3yeMas 41 XpaHeHUs
MOCTOSAHHbIX OAHHbIX U MPOrpamMm.

OnepaTtuBHasa namaTb (Ol1, aHrn. RAM - Random Access Memory - namMaTb C
NPOW3BOJIbHLIM OOCTYNOM) - 3TO BbICTPOAENCTBYIOWEE 3aNOMMHatoLLee yCTPONCTBO C
NPAMbIM OOCTYMNOM MpoLeccopa, KOTopoe npefgHa3Ha4vYeHo Aas 3anucn, CHNTbIBAHUS U
BPEMEHHOIr0 XpaHeHUs BbINOJIHAEMbIX MPOrpamMm 1 gaHHbIX. OHa orpaHnyeHa no obbemy.
Ol - aneKkTpun4eckoe yCTPONCTBO, N Npu BbikAYeHUN MK BCe ero cogep>xmmoe
nponagaerT.

B CBA3K C 3TM Ha MAaTEPUHCKOW NaaTe eCTb MUKPOCXEMA «3HEProHe3aBUCMMON
naMmaTm», Tak Ha3biBaeMasds CMOS-namMaTb (M3rotoBsieHHada no texHonorum CMOS -
Comple Mentary Metal - oxide semiconductor), kKoTopasa npegHa3Ha4YeHa on4
ONNTENbHOr0 XpaHeHUs OaHHbIX 0 KOHPUIypaumum n HacTponke KomnbetoTepa. [Ansa aToro
NCNOMb3YIOT CNeumnanbHblie 31IEKTPOHHbIE CXEMbI CO CpeAHUM BbICTPOAENCTBNEM, HO
O4YeHb MasbiM 3HepronoTpebaeHnem, NMTaeMsble OT CMELNaIbHOr0 akKKyMyIaTopa,



YyCTaHOBJIEHHOIO Ha MaTepI/IHCKOVI nnaTe. 2T0 noJslyrnoctodHHasd namMaTb.

[aHHble 3anncbIBaOTCA U CHUTLIBAIOTCA NOL4 yNpaBiieHUEeM KOMaH[, CoLep>XXaLllnxcs B
apyrom Buge namatum - BIOS (Basic Input-Output System), koTopas asnsetcsa 6azoson
CUCTemMon BBOOA-BbIBOAA - COOAEPXUT Habopbl rpynn KOMaH4, Ha3biBaeMbIX (PyHKLUNSAMN,
018 HenocpenCTBEHHOro ynpasJsieHUs pa3nyHbIMK ycTponcTeamm MMK.

Ana yckopeHmnsa focTyrna K onepaTtMBHOM NaMATU NCMOJIb3YeTCs KawW-naMAaTb (cache -
3anac). 3To ceBepxbbiCTpasa onepaTuUBHAA NamMaTb, NpeAHa3HAaYeHHasa 419 BPEMEHHOIrO
XpaHeHNsa TeKyLWMX OaHHbIX U MOMeLeHHaa Mexay onepaTuBHOM NaMaTbio U
NpoLLeccopoM. Y COBpeEMEHHbIX MUKPOMPOLLECCOPOB MOXET ObiThb K3LW-NaMATb NEPBOro
YPOBHSA, KOTOpas 0bbl4HO BCTPOEHa B TOT e KpucTtann n pabotaeT Ha 04NHaKOBOWN C
MUKPOMNPOLLECCOPOM YacToTe. [N HEKOTOPbIX MUKPOMPOLLECCOPOB NpefyCcMOTpeHa eLle
K3W-NaMATb BTOPOro U TpeTbero ypoBHs (oT 8M6 go 24M6). CywecTBytoT ABa crocoba
OpraHusaummn Takonm namaTu: obuiasn, Korga KoMaHAbl U AaHHbIE XPaHATCA BMeCTe, U
pasfeneHHas, Korga oHu XpaHATCA B pa3HbIX MecTax. Hannyme pasgeneHHom KaL-
NamMaTn yBen4nBaeT Npom3BOONTENIbHOCTb MUKpPOMNpoLLeccopa, CoKpallasa cpefHee
BpeMA [OCTyrMna K UCMOJIb3yeMblM KOMaHOaM 1 OaHHbIM.

Onsa xpaHeHnsa 6onbwnx 06beMOB MHPOPMALIMN, KOTOPbIE HE NCMOJIb3YIOTCSA B AaHHbIN
MOMEHT BPEMEHW MPOLLeCCOPOM, NpefgHa3Ha4vyalTCsd BHEeLWWHUe 3anoMMHalLwime
ycTpoucTtBa (B3Y). K HAIM OTHOCATCS: BUHYECTepbl (XKeCTKne MarHUTHble AUCKW),
onTunYecKmne ANCKN, MarHUTHO-oNTUYeCcKne auckun, dnonnu ancku, Zip and Jaz lomega
discs (OTHOCUTENbHO HOBbIE HOCUTENN NH(OPMaL NN, KOTOPbIE MPU3BaHbl 3aMEHUTb
rmbkne MarHnTHble AUCKK. OHM BbiCcTpble N 6onblune No emkocTn (100 merabanT - Zip, 1
rmrabanT - Jaz)), MarHUTHbIE NIEHTHI.

Y4yeHble n3 UeHTpa npuknagHon HaHouoHUKK (CANi) npu YHnBepcnTeTe wtaTa Apn3oHa
(CLUA) coobwimnm o co3gaHnm HOBOro Tuna NamMaTu, NO3BONSIOLWEN BblIMYyCKaTb
KpoLle4YyHble HaKonMuTesn eMKoCTblo A0 1 T6. KpoMe CcToNb BrnevyaTastowen eMKoCcTn Npu
MasiblX pa3Mepax, Ynnbl NaMaTn Ha 6a3e HOBOM TEXHOJIOMMK CMOryT NMOXBaCTaTbCH
HWU3KNM dHepronoTpebneHnem, NpeB3onas No 3TOMy NokKasaTesito gaxke
pacnpocTpaHeHHyo (pasw-namMaTb. [8]

B coBpemMeHHbIX 1K peann3oBaHa BUpTYyaJsibHad NaMATb, KOTOpasa npenocTaBidaeT
NoJIb30BaTesIt0 BO3MOXHOCTb paboTbl C paclUMpeHHbIM MPOCTPaHCTBOM onepaTUBHOM
namaTn. BupTyanbHaa namMaTb NpencrasaseT cobon COBOKYNHOCTb onepaTUBHOM
naMsATU U BHELLIHMNX 3aNOoMUHaWMX YCTPONCTB, @ TaKXe KOMIMJieKca NporpaMMHo-
annapaTHbIX cpeacTs, obecneymsaoLLMX JUHAMUYECKYIO Nepeaapecaunto JaHHbIX, B



pe3sysibTaTe Yero noJib3oBaTesib He A0JIKeH 3ab0TNTbCA 0 TOM, rae pacrnosiaratTcs
HeobxoanMble eMy AaHHble (B O3Y nnu B3Y), a pyHKuMm no Tpebyemomy nepemMeLleHunto
OaHHbIX 6epeT Ha cebsa BbldncanTenbHaa cuctema. [1, C. 63]

KOHCTPYKTUBHO 3/1EMEHTbI NaMATU BbIMNOJIHEHbLI B BUAE MOAYJIeN, TaK 4YTO Mpun XeaHnn
MO>XHO CPaBHUTEJIbHO NPOCTO 3aMEeHNTb UX NN YCTAaHOBUTb AOMNOJIHNTEJIbHbIE U TEM
CaMbIM N3MeHNTb 0b6beM obLen onepaTMBHOM NaMATM KOMMNblOTepa. B HacTosAwee Bpems
oTheJsIbHble MUKPOCXEeMbl MaMATN He YCTaHABJIMBAOTCA HA MaTepUHCKYo niaTty. OHun
00beAMHAITCA B CneunasibHbIX NevYaTHbIX njaTtax, obpa3ys BMecTe C HEKOTOPbIMU
OOMONIHUTESNIbHLIMN 371IeMeHTaMn moaynm naMmatTn (SIMM- n DIMM-mogynn). [9]

AN NOAKAYEHUS K CUCTEMHOWN LWUMHE Pa3/INYHbIX BHELWHNUX YCTPONCTB CYyLEeCTBYIOT
YCTPOMCTBA - NOPTbI. Pa3fiM4aloT HECKOJIbKO TUMOB NOPTOB: BHYTPEHHUN (TalMepHbIN),
KNaBnaTYpPHbIA, KOMMYHUKALMOHHLIA, NTPOBON (OXKONCTUK).

KoMMyHMKaUWOHHbIE NOPTblI 0becnevynBaloT MNOAKIOYEHNE TaKUX BHELHNX YCTPONCTB,
KaK Mbllb, MPUHTEP, CKaHep, BHELWHNI MOAEeM U Ap. DTN NOPTbl NOAPA3AENAOTCA Ha
nocneposaTenbHble (COM1, COM2, COM3, COM4) n napannenbHble (LPT1, LPT2, LPT3).
NMocnepoBaTesibHbIE MOPTLI 0becneymBalOT ABYCTOPOHHMI NobanToBbIN 0OMeH
rnocnenoBaTesibHbIMU KOAAMU, OHN OBbIYHO UCNONb3YIOTCA A MOAKOYEHUS MbILLN W
MoaeMa.

MapannenbHble NOPThbl MOIYT pPeasn3oBaTb MO0 0gHOHaANPaBAEHHY NobanToBYIO
nepenavy napananenbHbiXx Koaos, N1Mbo AByHanpaBseHHYo. MapannensHbii NOPT UMeeT
6onee BbICOKYIO CKOPOCTb nepenavn nHgpopmaLmm, 4em rnocsiefoBaTesibHbIE NOPThI, U
NCMoNb3yeTcs A NOAKYEHUS NMPUHTEpPA.

LLInpokoe pacnpocTpaHeHne nony4mn nopt USB (Universal Serial Bus - yHuBepcasbHas
nocneposaTesibHasa WnHa). OH obecneymBaeT BbICOKOCKOPOCTHOE NOAK/IIOYEHNE K
KOMMNbIOTEPY Cpa3y HECKOJIbKNUX NepudepumnHbiX yCTPONUCTB (CKaHepa, UM poBbIX KaMep
nT.n).

Tak>Xe BbICOKOCKOPOCTHOE NoakKJitoyYeHne 0o 7 yCTpOUCTB (BUHYeCcTepoB, cCkaHepos, CD-
ROM n DVD-ROM OncKoBOAOB U AP.) K KOMMbIOTEPY peanunsyeT MHTepdenc Manbix
Bbl4ncnnTenbHbix cucteMm (Small Computer System Interface). SCSl-aganTtepsl
pa3MeLllanTca B C/I0Tax pacwumpeHnsa cnctemHom nnatol.[2, C. 56]

YcTpoucTBa BBOAA M BbiBOAA



CoBOKYNHOCTb B3Y 1 ycTponcTs BBOAa-BbiBOAA MHGOPMaLnm obpa3syeT nepngepuinHyto
4acTb IBM. Tak KaK CyLlecTByeT 4OCTaTO4YHO MHOIro pa3Hoobpa3HbIX nepudepunHbIxX
YCTPONCTB, KaXkabin MK MoXeT 6blITb YKOMM/IEKTOBAH MNO-pa3HOMY N UMETb B CBOEM
CoCTaBe Te UN NHble nepugepuinHble yCTPoncTea. No3ToMy NPUHATO roBOPUTL O
KoHdurypaumm 3BM, noHMMas nog 3TUM TEPMUHOM KOHKPETHbIN COCTaB ee YCTPOUCTB C
y4eTOM UX XapaKTEPUCTUK.

Nepenaya HMOPMaLMK U3 NepUPepuinHbIX YCTPONCTB B LLeHTpaJibHble Ha3blBaeTCH
onepauuen BBoja, a rnepegadya MHMQoOpMaLnnM N3 LeHTpPasibHbIX YCTPONUCTB B
nepugepunHble - onepauven BoIBo4a.

Mpon3soanTeNbHOCTb N 3PPEKTUBHOCTb NCNOJb30BaHUA K onpenensainTca He TONIbKO
BO3MOXXHOCTSMUN ero npoueccopa n xapaktepmctukamm Ol1, HO B BosibLien CTeNeHN
COCTaBOM ero nepngepuimnHbiX YCTPONCTB, UX TEXHNYECKUMWN OaHHbIMU, @ TakXXe
crnocobom opraHm3aunm nx coemecTHom paboTbl ¢ ueHTpanbHoM YacTbio MK. [1, C. 64]

BHewWHMN Ha3bIBalOTCA yCTPOMNCTBa, obecnevymBarowme BBo, BbIBOL M HAaKOMAEHME
nHgpopMaumm B MK 1 B3anmogencTBytoLme C NPOLECCOPOM M ONepaTUBHON NaMATbIO
yepes CUCTEMHYIO LLUKHY, @ Tak)Xe Yyepes3 NopThbl BBOAA-BbIBOAA. K HUM OTHOCATCS Kak
YyCTPOWCTBA, HaxoasLwmecs BHe cucteMHoro 610ka (knaBmaTypa, Mbllb, Tpekbon,
Taynang, MOHUTOP, NPUHTEpP, MNJOTTEP U APYrune), Tak u yCTPONCTBA, pa3Mellaemble
BHYTPW Hero (HaKonuTesnun Ha ANCKaxX, KOHTPoJIJ1epbl YCTPOWUCTB, BHYTpPeHHUe hakc-
MoOeMbl N apyrue).

K ycTpoicTBam BbiBOAa OTHOCATCS: MOHUTOP, BUAEOKAPTa, MPUHTEpP, NI0TTep, ceTesas
KapTa.

YcTponcTBa BBOAA MHpOPMaLIMKU: KNaBuaTypa, Mblilwb, Tpekbon, Tadnag (TouchPad),
CKaHep, undgpoBasa Kamepa, TB-TioHep, 3ByKOBasd KapTa, MUKPOMQOH ” T.M.

OHO n3obpakeHbl YCTPONCTBA BBOAA: Taynag (a) n tpekbon (6).

a) 6)

Puc. 9. a) Ta4nag; 6) Tpekbon [www.e-katalog.ru m www.oszone.net Ha 12.03.10]



2 NnaBa. MIPAKTUYECKASA YACTb

2.1 Obwan xapakTepucTUKa 3apaum

dunpma OO0 «TuTaHUK» NpenocTaBadeT yCnyru no nepeso3ke rpy3sos. [
onpeneneHnsa 3aTpaT Ha NpnobpeTeHne MaTepnanoB exxeMecsa4Ho BeaeTcs yyeT
KonmyecTBa npunobpetaemoro Tonamea. [JaHHbIE O LLleHaX N KonnyecTBe npmobpeTeHHOoro
TOMJIMBa B Te4YeHne Mecsua npueeneHbl Ha puc. 1.

1. MocTponTb Tabnuubl MO NPMBEAEHHBIM HUXKE OAaHHbIM.

2. BbINnoNHWTbL pacyeT cpefHen UeHbl 1 1. Tonamea no Ka>kaomy BUAY, AaHHbIe
pacyeTa 3aHecTun B Tabnunubl (puc. 1). CpeoHAA LeHa onpefenseTca Kak OTHOLeHne
obuwen cymmbl 3aTpaT Ha npuobpeTeHne faHHOIro BUAa TOMJMBa B Te4eHne Mecsua
K obLemMy Konn4ecTBy npnobpeTeHHOro TornsnBa 3a Mecsu,.

3. OpraHunsoBaTb MeXXTabnM4YHble CBA3M AN aBTOMATUYeCKOro (oOpMmnpoBaHNS
BeOMOCTW 3aTpaT Ha npuobpeTeHne TonamBa 3a KBapTasl.

4. ChopmumpoBaTb U 3aN0JIHNTb CBOAHYIO B€AOMOCTb 3aTpaT Ha npuobpeTeHue
TOMNJIMBa 3a KBapTaJl, onpenesnnTb CpefHIol LeHy 1 n. Tonamea 3a KBapTan (puc. 2).

5. Pe3ynbTaTbl pacyeTa cpefHen LueHbl 1 1. TonanBa no Ka)xaoMy mecsauy v rno
Ka)K4oMy BMAy TOMJmMBa npenctaBuTb B rpanyeckomM smae.

BenomocTb 3aTpaT Ha npuobpeTteHmne 'CM 3a aHBapb 2006 r.
1 napTus 2 napTus 3 napTua

HaunMmeHoBaHue CpenHsas

MaTepuana LeHa, KON- UeHa, KOJ- LueHa, kojs- UWeHasaln
pyo. BO, n pyod. BO, n pyod. BO, N

IOvn3enbHoe Tonnmeo 14,20 250 14,50 200 14,25 310
beH3nH AN-92 15,40 310 15,15 275 15,50 355

beH3nH AN-95 16,25 145 16,20 120 16,35 170



cpenHasa ueHa 1 1 roproyvero 3a Mecsu;:

BenomocTb 3aTpaT Ha npuobpeTteHne 'CM 3a cdespanb 2006 r.

HavMmeHOBaHue
MaTepuana

In3enbHoe Tonameo

BeH3unH AN-92

BeH3unH AN-95

cpenHasa ueHa 1 1 roptodero 3a Mecsu,;:

1 napTus
ueHa, Kon-
pyo. BO, N
14,30 240
15,45 320
16,30 160

2 napTus
ueHa, Koj-
pyo. BO, N
14,35 250
15,50 320
16,35 180

3 napTua

CpenHan
ueHa, KoJs- U€Ha 3a 1n
pyo. BO, N
14,25 270
15,55 300
16,40 150

BeoomMmocTb 3aTpaT Ha npuobpeTteHmne N'CM 3a mapT 2006 r.

HavMmeHoOBaHue
MaTepuana

dvn3enbHoe TonamMBoO

BeH3nH AN-92

BeH3unH AN-95

1 napTus
ueHa, KoJi-
pyo. BO, N
14,50 220
15,65 290

16,45

155

2 napTus
ueHa, KoJi-
pyo. BO, N
14,45 250
15,60 320
16,40 195

3 napTua

CpenHan
ueHa, KoJ- U€Ha3a 1n
pyo. BO, N
14,55 200
15,75 280
16,50 120



cpenHasa ueHa 1 1 roproyvero 3a Mecsu;:

Puc. 1. [laHHble 0 3aTpaTax Ha nNnpuobpeTteHmne ICM no mecsauam

000 "TnuTaHuk

PacyeTHbIN Nepuog,

.20

CBOOHAA BEOOMOCTb 3ATPAT HA NMPUOBPETEHWME N'CM 3a 1 kBapTan 2006 r.

AAHBapb cdeBpanb MapT
Cpe
HavMmeHoBaHue LeH
cpepHAn cpepHAnA cpepHan
MaTepuaia peA KOJIN4eCTBO, PeA KOJIN4eCTBO, peA KONMYECTBO, 7 ,
LeHa, i LeHa, i LeHa,
pyo6. pyo. pyo.
Ovn3enbHoe
TOMANBO

BeH3nH AN-92

BeH3nH AN-95



CpenHssa ueHa 1 11 roptoyero 3a KBapTai:

byxranTtep

Puc. 2. BegoMocTb 3aTpaT Ha npuobpeteHne N'CM 3a kBapTan

Llenb peweHns 3agaqn: Ha OCHOBAHNN NCXOAHbIX AaHHbIX HEOBX0AMMO paccynTaTb
cpenHtoo LeHy 1 1. Tonamea no Ka)kgomy BUAOY 3a Mecsl, a Takxxe 3a KBaptana 2006 r.,
cchopMupoBaThb M 3aMNOJIHNTbL CBOAHYIO BEAOMOCTb 3aTpaT Ha npunobpeTeHne Tonsmea 3a
KBapTasJl U NpeacTaBnUTb MNOJlyd4eHHble faHHble B rpaddnuyeckom Buae.

MecTo peweHuns 3agaqdn: byxrantepmna gpupmMbl OO0 «TUTaHMK>.

2.2 OnucaHue asnropuTMa peLueHUsa 3aga4um c
umcnosnb3oBaHumem MS Excel

1. 3anyckaeMm TabnnyHbin npoueccop MS Excel.

2. Co3pgaeM KHUry ¢ uMeHeM «TUTaHUK».

3. JInct 1 nepenMeHoBbIBAaEM B JINCT C HAa3BaHMEM «AHBapb», co3gaemM Tabnnuy
«BepomMocTb 3aTpaT Ha npuobpeTteHue NCM 3a gHBapb 2006 r.» 1 3aN0JIHAEM ee
NCXOOHbLIMN OAHHbLIMN.

4. Pa3zpabaTbiBaeM CTPYKTYypy WabsoHa BbIXOOHOMO AOKYMeHTa «BegomocTb 3aTpaT
Ha npuobpeTteHne 'CM 3a aHBapb 2006 r.»

dopMaT AaHHbIX

KosioHKa 3/1eKTPOHHOM HauMeHoBaHue Tvn
Tabnuubl (peKBu3mT) AaHHbIX
ANIUHA TOYHOCTb
HanmeHoBaHue -
B TekcToBbIn 50

MaTepUnalia



C LueHa, pyo. YMC/I0BON 10 2

D KON-BO, N 4MCNOBOMN 10
E ueHa, pyb. 4YMUC/I0BOM 10 2
F KON-BO, N 4YMnCI0BOWN 10
G LueHa, pyb. 4YMCNOBON 10 2
H KOJ1-BO, /1 4YMCNOBOMN 10
I CpeoHsas ueHa 3a 1l n 4YMCNOBON 10 2

Tabnuubl «BegomocTb 3aTpaT Ha nprnobpeTteHne 'CM 3a eBpanb 2006 r.» n
«BepomMocTb 3aTpaT Ha npuobpeTteHne NCM 3a mapT 2006 r.» UMET aHaNOrNYHYO

CTPYKTYPY.

1. BbINnosIHAEM pacyeT cpefHen LueHbl 1 1 An3enbHOro TornJnea no Ka)xaomy Buay: B
a4enky 16 seognm popmyny =(C6*D6+E6*F6+G6*H6)/(D6+F6+H6), Noasens
yKa3aTeslb MbILUN K HUXKHEMY MpaBoMy Yriy s4enkun |6, Ha)kaB JIeBYt0 KHOMKY MbILUM
N yoep>xusas ee, Konnpyem pyHKLUIO 40 A4enku 18.

2. BbinonHseM pacyeT cpeaHen ueHbl 1 1 roptodero 3a Mecsu: B a4enky |19 BBoanm
dopmyny =CYMM(16:18)/3.

3. AHanorn4yHo genaem pacyeTbl B Tabnmue «BegomocTn 3aTpaT Ha npnobpeTteHune
FCM 3a ¢eBpanb 2006 r.» (MMCT «peBpanb») n Tabnmue «BegoMocTn 3aTpaT Ha
npuobpeTeHne N'CM 3a mapT 2006 r.» (ANCT «MapT»).

Monyyaem cnepytowme BbIX0OHbIE JOKYMEHTbI:



A B C D E F G H 1
]
2 BegomocTh 3aTpar Ha npHoOpeTeHHe I'CM 3a sauBaps 2006 1.
3
4 HamMeHoBaHme 1 maptua 2 mapTHa 3 mapTua Cpeansn
meHa. KO.I-BO, meHa. KO.I-BO, meHa. KO0I-BE0, | H DeHaA
MaTepHATIa
5 pyi. I pyi. I pyi. a :a la
Husemsroe 1420 | 250,00 | 14,05 | 200,00 | 1425 | 310,00 | 14.18
o TOIIIHED
7 Benanu AI1-92 1540 | 31000 | 1515 | 27500 | 1550 | 35500 | 1536
8 Benznm AU-95 1625 | 14500 | 1620 | 12000 | 1635 | 170,00 | 1628
g cpenHad LeHa 1 o roprodero 3a mecaw;| 1527
10
11
A B C D E F G H 1
]
2 BegomocTs 3aTpaTt HA npHoOpeTeHHe I'CM 3a despanas 2006 1.
3
>
4 HamyeHopanme 1 mapTua 2 mapTusa 3 mapTHA Cpeannasn
meHa. KOI-BO, meHa. KOI-BO, meHa. KOI-BO, meHa 3a
MaTepHAIA
5 pyo. I pyo. I pyo. a 1a
Husemsroe 1430 | 240 | 1435 | 250 | 1425 | 270 | 1430
6 TOTINHUED
7 Benzuu AI-92 1545 320 15,50 320 15,55 300 15,50
8 Benann AI-95 16,30 160 16,35 180 16,40 150 16,35
g cpenHad LeHa 1 mroprodero 3a mecaw;| 1538
10
11
A B C D E F G H I
1
2 BegoMocTh 3aTpaT Ha npHoOpeTeHHe I'CM 3a mapt 2006 1.
3
4 1 mapTusa 2 mapTuA 3 mapTus Cpexnan
HammeHoBaHHRE
meHa. KOI-BO, meHa. KOI-BO, meHa. KO0.I-BO, meHa 3a
MaTepHa.1a
5 pyo. I pyo. I pyo. I la
Husemroe 1450 | 220 | 1445 | 250 | 1455 | 200 | 14.50
B TOILIHED
7 Benznu AI1-92 290 15,60 320 15,75 280 15,66
8 Benanu AIT-95 5 155 16,40 195 16,50 120 16,44
g cpenHad LieHa 1 m roprodero sa mecar;| 1553




1. JIncT 4 nepenMeHOBbIBAEM B JINCT C Ha3BaHMeM «KBapTas», co3gaem Tabnnuy
«BepomocTb 3aTpaT Ha npuobpeteHne NCM 3a 1 kBapTan 2006 r.» n 3anosiHAEM ee

NCxXooHbIMN AaHHbLIMW.

2. Pa3pabaTbiBaeM CTPYKTypy LWabnoHa BbIXOAHOr0 AOKYMEHTa «BegomMocTb 3aTpaT

Ha npuobpeTeHne 'CM 3a KBapTan»:

KonoHka 3/1eKTPpOHHOM HamMmeHoOBaHue

Tabnuubl (pekBu3umT)

C HanvmMmeHoBaHue
MaTepunana

D cpenHsada ueHa, pyb.

E KOJIN4YecCTBoO, N

F cpenHssa ueHa, pyo.

G KOJIN4YeCTBO, /1

H cpenHasa ueHa, pyo.

| KONNYeCTBO, N

J CpenHsasa ueHa 3a 1 n

Tun
D aHHbIX

TEeKCTOBbIN

4nCNOBOMN

ynciaoson

ynciaosom

Y1 CNOBOMN

ynciaosonm

ynciaosonm

ynciaosom

dopMaT AaHHbIX

OJINHa TOYHOCTDb

50
10 2
10
10 2
10
10 2
10
10 2

1. OpraHusoBbiBaeM MeXXTabsinyHble CBA3MN 15 aBTOMaTUYeCKOro hopMnpoBaHus
BE4OMOCTHN 3aTpaT Ha npunobpeTeHne ToNJMBa 3a KBapTas.

2. Ha ocHOBaHUM MeXTabnnyHbIX CBsA3en (hopMuUpyemM CBOAHYIO BEJOMOCTb 3aTpaT Ha
npuobpeTeHne TonanBa 3a KBapTan (a4enkn D12:114). Onpepensem CpenHIow LeHy
1 n ou3enbHOro TOMJIMBa 3a KBapTas: B s4enky J12 ssoaum popmyy



=(D12*E12+F12*G12+H12*112)/(E12+G12+112) lNoaBens ykasaTesib MbilIN K
HVWKHEMY MpaBoMYy Yriy a4enkun J12, Ha)kaB NeBY0 KHOMKY MbILUW U yOEepP>XnNBas ee,
Konupyem pyHKUWIO 40 S4eNKK J14, TeM CaMbliM y3HaeM CKOJIbKO cTOUT 1 n 6eH3nHa
AN-92 n 6eH3nHa AN-95. 3aTeM paccynTbiBaeM CpeHIoo LeHy 1 a1 TonamBa No TPeM
BMAAM 3a KBapTa: B A4enky J15 sBogum chopmyny =CYMM(J12:)14)/3.

NMony4aem cnenyowmin BbIXOAHON JOKYMEHT:

A | B C o E F G H | K
L [
2
3 Q00 "TuraHk
a PacuetHeni nepuog
5 C o
& _ .20 .
4
CBOJOHAA BETOMOCTD 3ATPAT HA ITPHOBPETEHHE T'CM
2 3a 1 xeaptan 2006 r.
9
& = ]
= .l
10 HammenoEBaHHEE Cpeanas
MaTepHATA - = - = - = meEazal.a

- - - - - -

z & =2 & =2 &

=S| % |2%| £ |29 ¢

SE| £ |EE| € |EE| E

= = 2 = 2 =
11 = = = = = =
3 Jurseitstioe 14.18 | 760 | 1430 | 760 |14.50 | 670 14,32
12 TOIUTHED
13 benarm AH-02 1536 | 940 | 15,50 | 940 [ 15,66 | 890 15,51
14 benarm AH-95 16,28 | 435 | 1635 | 490 [1644 | 470 16,36
15 Cpenmas UeHa | 71 roprodsro 2a KEApTaT 15,39
M 4 F H BenoMoCTe-AHEADE BenoMocTe-heepants BegoMocTe-MapT BenoMOCTh-KBa|

1. AKTMBU3MPYEM JIUCT «AHBapPb>», BbibepeM B CTPOKE MeHI0 KOMaH bl
®dopmynsbi/3aBucnmoctn popmyn/lMokasare ¢popmynel. Nonyvaem wabnoH
BbIXOAHOI0 AOKYMeHTa «BegomocTb 3aTpaT Ha npunobpeTteHne 'CM 3a saHBapb 2006
r.» Cc popmMysiaMun pacyeTa:



E;q\ =9 - il |+ TuTanmkxlsx - Microsoft Excel
f-Jy InagHan BrTaeka PasmeTka cTpaHuubl DopmMynsl AaHHble PeugHInMpoBaHWe Bug
f X AETOQ/MME ™ E,? Noruyeckne « ﬁ_,of @ 25 TPUCEOHTE MMA ™ .@ ‘j
x ﬁ_{- HegagHo MCNONB30EANNCE ™ ﬁA TekcToBRIE ﬁj} s i~ Mtnonez0EaTe B HOpMyNe

i;‘a,gﬁ:;:] ﬁ_ﬂj PUHAHCOERIE ™ ﬁ‘fr Jata u Epema = ﬁ_]* ;J,M;:l::r:ep ES Co3gate u3 BBARNEHHOMD dparMeHTa 33;2;1:;,??” BhHHEﬂEHHE
BUBEAMOTEEE DYHELMIA OnpegengHHEIE MMEHa
Al - Je |

A B c \Sipoka dopmya )l ¢ G H I
1 | |
2 BegomocTE 3aTpaT Ha npHodpeTeHre I'CM 3a aaBaps 2006 1.
3

5
4 HamMeHoBaHEe 1 mapTua 2 mapTHA 3 mapTHA
nmeHa, |(KO0I-BO,| DeHa, |(KOI-BO, neHa, |KOJI-BO, Cpe,]nma meHaza 1la
MaTepHATa

5 pyi. a pyi. a pyo. a
6 AusmHOSTOMMBO |1\ o s l1405 200 |1425  |310  |~(C6*D6+E6*E6+G6H6)(D6+F6+HS)
7 Beramn AM-92 154 310 1515 (275 155 355 =(CT*DT+E7T*F7T+G7*HTYW(D7+E7T+HT)
8 Bepsim AM-95 16,25 145 162 120 1635 170 =(C8*DS+ES*FE+G8*HE)/(DE+F8+HE)
g cpenHad meHa 1 n roprodero za mecaw:[=CYMM(I618)/3
10

AHanorn4yHo nosiy4yaem WabnoHbl BbIXOOHbIX OOKYMEHTOB!:

«BepgomMocTb 3aTpaT Ha npuobpeteHue NCM 3a gpeBpanb 2006 r.»

__J\ = 9~ b s TuTanuk.xlsx - Microsoft Excel
Y
—/J InagHan Beraeka PasmeTea cTpaHWUbl Dopmynbl JaHHble PeueHsMpoBaHWe Brnga
"_3 & Calibri -l A Sl = §||.§/‘T| ; (_Jﬁu.l.mﬁ hd f;_g'p"c.'mBHoe G opMaTHpoBaHNE ™ 5= BoraguTe
EE] P I@' % 000 0 PopMaTMpOBaTE KAK TABAMUY ™ || 3 YaanuTe ~
BGE'BMTb f | = B[ & | EEEEE E' 'f&g ;33' Lf-.r'(:ﬂnﬂm AMesK ™ ::lmoph|aT.
Bydep o6m., ™ WpwgT ] BrIpaEHMEaHKE LF] Yucno = CTunm Aueiikn
Al v £ |
A B C D E F G H |
1 | |
2 BeagomocTh 3aTpaT Ha npHoOpeTeHHe I'CM 3a despaar 2006 r.
3
4 1 mapTusa 2 mapTHA 3 mapTHA
HanMmeHOEAHHE
neHa, | K0.JI-Bo, | [eHa, |K0JI-BO,| meHa, |KO.I-BO, CpeIHAA DeHa 3a 1a
MaTepHAaIa
5 pvb. a pyo. a pyb. a
6 JuzeneHoe Tormmeo 143 240 1435|250 14,25 270 =(C6*De+E6*Fo6+G6*He) (Do+Fo+H6G)
7 Benznn AH-92 1545 320 15,5 320 15,55 300 =(CT*D7+ET*F7+G7T*HTV(D7+F7+HT)
8 Benznn AH-95 16,3 160 16,35 |[180 16,4 150 =(CE*DE+EL*FE+GE*HE)/(DE+FE+HE)
g cpenHad weHa 1 o roprodero sa mecaw:|=CVYMM(I6:18)/3

«BepomMocTb 3aTpaT

Ha npuobpeTeHne 'CM 3a mapT 2006 r.»



¥

il

Beragka

E;*'a\ =
2

InasHan
JSe

PazmeTka CTpaHHLE

ﬁi Noruueckune - [_l"

ﬁv

E AETOCYMMAE ™

= £
E‘_'J HegaeHo ncnone3oEanice ™ L-&- TekcToBLIE ™

PopMynel

TutaHuk.xlsx - Microsoft Excel

HaHHEE PeleHZMp OEaHKE EBug

A=) NMpUCEONTE MMA ~

% | (@

fi Mcnonk

g;:'a:;g:j i_‘::b THHAHCOERIE ™ E‘:;r ;J,ETE W EpEMA ™ /[[ﬁ:_]" ﬂ”;:f::ep E CCIHI,ETI:- W3 EBIAEAEHHOID fprFMEHTE 3352;1:;??” Bh'””EﬂEHME
BUBEAMOTEKE SYHKLIMEA OnpegeneHHEe MMEHA
Al - 5|
A B C D E F G H I
1 [ |
2 BexoMocTh 3aTpart Ha npHodperenne I'CM 3a mapr 2006 1.
3
5
4 HaneHoBaHme 1 mapTna 2 papTHA 3 mapTua
OeHa, |KOJ-E0,| NDeHAa, | KOa-BO, | HeHa, | KOI-BO, Cpeanas meHa :a 1a
MaTepHaIa
3 pyo. a pyo. a pyo. a
g |MeTBHOS TONMIEO |, 2200|1445 |250 1455 [200  |=(C6*D6+E6*F6+G6*H6)/(D6+F6+H6)
7 Benzun AI-92 15,65 290 156 320 1575 |280 =(CT*D7+E7*F7+G7*H7)V/({DT+E7+HT)
8 Benzun A-95 16,45 155 16 4 195 16.5 120 =(CE*DE+EL*FR+GE*HR)/(DE+FE+HR)
9 cpenua uena 1 u roprodero za mecaw; |=CYAMM(I6I8)/3
n

«BegomMocTb 3aTpaT Ha npuobpeteHue NCM 3a kBapTan 2006 r.»

E;ﬂ\ = 9 -
)

[naeHas
JSe

i :

BcTaeka

Z AETOCyMME T

PazmeTka CcTpaHULB

Dopmynel

-1 1 - |
OrM4Yeckne .y

TuTaHuk.xlsx - Microsoft Excel

HaHHue PeyeHzvpogaHue

A5 MNpUCEOWTE MMA ™

Ewng

%

ﬁi} HegasHo MCNoNL30EaNMCE ™ iA TekcToBbIE ~ [f-)' S Nenones b B opMyne
BcraguTte . — . Ancnetyep 3asvcMMocTi | BeianoneHune
BYHELMI E’ﬂj TUHAHCDELIE ™ EEr,:J,aTa W EPEMA ™ ﬁJ' meH B C038aTh WS BBIGENEHHOrD GparMeHTa dopmyn ~ -
ErBAMoTERE yHELMIA OnpegeneHHble MMeHa
| Al - fe |
AE c o] E E G H |
: ]
2
3 000 "Trrase
a DacusTHEN! TEpeon
) c | o
5 20 [ .20
CEOJHAA BETOMOCTE 3ATPAT HA [TPHOEPETEHHE I'CH 22 1 gEspTam 2006 1.
5
£ g .
g i 2
HamJeHOEIHHE
2 Cpereas mera 3a 11
MaTEpHATA a5 B - B - B

H N E_ 2 E_ &

g . g 2 g g . i

1% : g : i :

H ; g ; g E
11 < H e H E) g
12 s = =srespe!l§ | =suespe!Dé-Axespe!Fi-axespe/HE |=deepane !l |=dsepane! Di+deepane! Fé~deepane!HE [=u=pr!ld | =ampr/Déampr! Fé-uzpr/HE |SD12*E1I-F12*G12-HI2* I NWEL2HG12-T12)
13 Eaxzm A2 =arezpe!lT | =mmespe!D7-axeipe!FT—anespe HT |=feepene!I7 | =feepane!DT=geepane!FT-deepane ' HT |=uzpr!lT | =neapr/D7-aepr! FT-uzpr'HT [SDI13*E13-FL3*G13-HI3*I13)EL3-E13-113]
14 Bemzm AM-05 =grezpe/ll | =suespe!/DE-axeape!Fl-awezpe HE |=feepane IR |=feepene!DE-deepane/Fi~deepame ' HE |=uzpr!lE | =nepr/DE-aezpr/FE-uzpr/HE |=DI14*E14-FI4*GI4-HI4*I14E14-G14-T14]
15 Cpepsss nsss 1 1T rOpHMETe 3= EESDTAT =C¥MMLTI2:T14)3
16
17 Bynramrep
18

19



1. C nomowbto MacTepa gnarpamm B MS Excel nocTponm ructorpaMmmy cpegHen LeHbl
1 n TonnMBa NO Ka>XA0OMYy MecCsALy U MO Ka>XAoMy BUAY TOMNJMBa:

CpeaHue ueHbl 3a 1 aTonameas 1

KBaptane 2006 r. *
17,00 -
6s0 162 1635 DA 163
16,00 1

Llena, py6
-
%

; 1-'!49
B [lx3enbHOE TONAWBO
14,50 » BeHsMH AM-92 {
14,00 BetsMH AW-95
13,50

1
Hl-laq:h Mpun Mapt
Meprogi

2.3 ByIoK-CXeMa aJZiropuTMa peLueHUs 3a4a4um

1 - gu3enbHoe TOoNAMBO; 2 - 6eH3nH AM-92; 3 - 6eH3nH AN-95; LA - ueHa 3a 1 n
TonnuBa B siHBape; Ka - Kon-Bo npuobpeTeHHOro Tonamea B sHBape; Licp - cpeaHsas
ueHa 1 n Tonsmea 3a Mecsau; Licp KB - cpeHAada LeHa 1 1 TonamMBa 3a KBapTan

Own3. Tonameo (1)

AHBapb: Lal, Kal

gespanb: Udpl, Kgpl

MapT: UmM1, Km1

Licp ke=(Lcpl+Lcp2+Lcp3)/3
Licp kKB

BeH3nH AN-92 (2)

AHBapb: a2, Ka2



heBpanb: U2, Kp2

MapT: UM2, KM2

BeH3nH AN-95 (3)

AHBapb: a3, Ka3

gepanb: Udp3, K3

MapT: UM3, KM3

LUepl=(Ual*Kal+ Lip1*Kepl+LmMI*KML)/(KSl+Kdpl+Kml)
Lcpl

Lep2=(Ua2*Ka2+ Ud2*Kd2+LUmM2*Km2)/(Ka2+Kh2+Km2)
Licp2

Licp3=(Ln3*Ka3+ Lih3*Kp3+LIM3*KM3)/(Ks3+Kph3+Km3)

Licp3

3aKJsiloueHue

MuvpoBasi UHOYCTPUS NEPCOHAJIbHbIX KOMMbIOTEPOB OCHOBbLIBAETCS Ha AOCTUXKEHUSAX
MUKPO3NEKTPOHHON TEXHUKUN, MPOMBbILLUNIEHHbIX CTaHAaPTaX U NOCTOSAHHbIX
TEXHOJIOrNYecknx nHHoBaumsax. Komnanus Intel gana maccy apkmx npumepos
CTpaTern4yeckoro nNiaaHMpoBaHMA ByayLLNX TEXHONMOrNIN (MHTepdenchbl, CTaHAAPTHbIE
pa3beMbl, KOONepaTUBHbIE MPOrpamMMbl, BEHYYPHbIE MHULUKATKBLI, developer.intel.com).
HoBble apXNUTEKTYpPHbIE peLleHNs, CTaHAaPTHbIE MHTepPdENChl 1 NepenoBbie CBA3HbIE
TEXHOJIOr M NEePCOHasIbHbIX KOMIMbIOTEPOB eXXeQHEBHO 3apoXKaatoTcs B nabopaTopumsx u
nccnenoBaTeNbCKUX LeHTPax KOMMaHUM.

FTMBKOCTb apXUTEKTYpPbl COBPeMeHHbIX MK Mo3BoasieT opraHn3aynsam n KOMMNaHnaMm
Pa3/INYHbIX TUMNOB AOCTATO4YHO 6bICTPO 1 6e3 bonbLlNX PUHAHCOBLIX 3aTpaT
npucnocabnmBaTbCsa K NOOLIM N3MEHEHNSAM, COXPaHAS BJIOXXEHMUSA B Npegbiayuime
TexHonormn. Mogenb cnctemsbl Ha ba3e MK obecneynBaeT oNnTMMasnbHOE COYEeTaHMe
NPOU3BOANTENBHOCTU, CTOUMMOCTU U TMOKOCTN B paMKax opraHu3aunn pasHbiX TUMNOB.



Mporpecc KOMMNbIOTEPHbIX TEXHONIOM M NOET CEMUMUIIbHLIMKU WaraMmn. HoBas cutyauums
TpebyeT HOBOW MOAENN B3aUMOOENCTBUS YesIOBEKA C KOMMbIOTEPOM - MOAENN
ynpexxaawLinx BblYMCIeHNA. ITa MoAeNb NpeanosaraeT, YTO KoMNbloTepbl byayT
npeayraabiBaTb HalM NOTPeBbHOCTM 1 Aa)ke 3apaHee pearnpoBaTbh HA HMX B HALLUX
nHTepecax. C HEKOTOPbIMU KOMMbOTEPAMM Mbl ByaeM NpoaosiKaTb B3aMMOOENCTBOBATb
HenocpeacTBEHHO, HO 6ONbLUMHCTBO ByAYyT BCTPOEHbI B OKPY>KatoLLYt0 HAaC (hU3NYECKYIO
cpeny, rae oHn byayT cobmpaTtb n obpabaTbiBaTh MHPOPMaLMiO 6e3 Kakoro-nnbo
BMellaTeNIbCTBa YesioBeka. Peanusaumsa moaenn ynpexxaatowmx BblHNCIEHWA NOBAEYET
3a coboi HOBbIN LMK MOBbILLEHNSA NPOAYKTUBHOCTUN N Ka4eCTBa HalUen XXMN3HW.

CnMCcoK MCnoJZib30BaHHOMN NMTepaTypbl

KHuurn ogHoro n 6os1iee aBTopoB

o o = 1. OkoHOMMYecKasa nHpopmaTtuka / lNMopg pen. B.M. Kocapesa n J1.B.
EpemMuHa. - M.: ®nHaHcbl n ctatuctuka, 2001. - 592 c.
2. NHpopMmaTuKa n nHpopMaumoHHble TexHonorum / MNopa pen. HO. M.
PomaHoBon. - M.: 9kcmo, 2008. - 592 c.
3. Kpan3mep JI.I. lNepcoHanbHbLIN KOMMNbIOTEP Ha BalwleM pabovyem
MecTe. - CI6.: MNMutep, 2006 .

CTtaTtbym U3 XYypHana

. o = 1. Mo agpy onga kaxgoro oT Intel // XXene3o. - 2007. - Ne 45.
2. Anekcangp OvHaes. Oanbwe - 6onbie // Mup MK, - 2008. - Ne 1

NMyébnunkaunn B cetn UHTEepHer

. o = 1. CanT KkoMmnaHum NVIDIA. BbicokonponssoguTenbHble U
BbICOKOTOYHbIE 3P PEKTHI -
http://www.nvidia.ru/object/feature_HPeffects ru.html (20/04/10)

2. Anekcen CapoBckuin. Apxntektypa AMD K8L: cobupaem Bce Cayxu
BoegunHo - http://www.ferra.ru/online/processors/s26658/
(20.04.2010)

3. AMepuKaHCKUe y4yeHble MOryT Co34aBaTb MUHUATIOPHbIE HaKoNUTENN
obbemomMm 1 T6 - http://www.studioit.ru/hardware/data/Amerikanskie-
uchenye-mogut-sozdavat-miniatjurnye-nakopiteli-obxemom-1-Tb/
(20.04.2010)



. PoraHoB E.A. lpakTn4yeckasa nHpopmMaTunka. -
http://www.intuit.ru/department/se/pinform/1/7.html (20/04/10)

. Bnagnmup NapamoHoB. Intel paspabaTbiBaeT NnporpaMMmnpyemsbii
npoueccop. - http://hard.compulenta.ru//315511/?phrase_id=9165446
(18.04.2007)

. Bnagnmup MapamoHoB. Intel paccka3an o npoueccopax Penryn un
Nehalem. - http://hard.compulenta.ru//312994/?phrase_id=9165647\

. Hewlett-Packard n Microsoft paspabaTbiBatloT HOBYIO apXUTEKTYpPY
MK. - http://www.morepc.ru/news/cat0-
adm900001232.htmI(17/04/10)

. 3HakoMbTecCb: NFORCE - HOBa#f BblyucnmnTesnbHasa rniaatgopma oT
NVIDIA.http://new.tradeline.ru/news_all/news_hardware/index.khtml|?pagent



