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).

Nnasa 1. TEOPETUYECKASA HYACTb. ApxutekTtypa lK.



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>XHbIM 3/1IEMEHTOM CTPYKTYPbl COBPEMEHHOI0 KOMMbIOTEPA U NMPUHLUMA ero AencTBus
SABNAOTCSA CUrHasbl U MOHATUSA NMPepbiBaHUA. ECn B MUKPOMNPOLLECCOP N3BHE MOCTYMaeT
CUrHan 3anpoca Ha npepbiBaHne, BbINOJHEHWE TEKYLLEN MPOrpaMMmbl
NnpUoCcTaHaB/INBaETCS, B 3apaHee onpeneneHHon obnactn O3Y coxpaHsaTCS BCe
NMPOMEXXYTOYHble pe3ybTaTbl U agpec oCTaHOBa B NporpaMmme, M MUKPOMpPOLLeCCcop
BbIMNOJIHAET CneunanbHyto nporpaMmmy o6paboTku NpepbiBaHUs, B KOTOPOW yKa3aHo, YTO
HaOo caenaTb B 3TOM csiyyae. [locne ee 3aBeplLUeHMS BOCCTaHaBAMBAlOTCA BCe
NPOMeXYTOYHbIE pe3ynbTaTbl, U MUKPOMPOLLECCOP NPOAOJIKAET BbINOJIHEHNE TEKYLLEN
nporpaMmmbl C 3aNOMHEHHOI0 paHee ajgpeca.

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
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. CuctemHasda nnata MSI X48 Platinum

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

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 CUCTEMHBLIM B/10KOM

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. Npoueccopsbl Pentium 4 (cnesa) n Pentium D (cnpasa) B cocTas
MUKpornpoueccopa BxoasaT AJ1Y, yCTPOUCTBO yrnpaBJieHUs, BHYTPeHHMEe pernctpol. YY
BblpabaTbiBaeT ynpaBasoLmMe CMrHanbl 415 BbINOIHEHUSA KOMaHg, AJTY -
apupmMeTnyeckmne n nornyeckmne onepaumm Hag gaHHbiMn. OHO MOXKET COCTOATb M3
Heckobkux 6710Kk0B, Hanpumep 610ka 0bpaboTkM Lenbix Ynucen n 6s10ka 06paboTkK
ymcen C NnaBatoLen 3anaTon.

AOupekTop no TexHonoruam Intel Matpuk F'encuHrep, oTtmeTnn, 41O Npoueccopsl Intel
cnepyrouwero nokoneHmna byayT noaaep>XmeaTb HOBbIN HABOP BEKTOPHbLIX MHCTPYKLMN
AVX (Advanced Vector Extensions), KOTopble NO3BONIAT YCKOPUTb BbIMOJIHEHME onepauunn
C nJjlaBatowWwen 3ansaTon.

B coBpeMeHHbIX MUKponpoLueccopax B 0CHOBY paboTbl Ka>kaoro 6s10ka noaoxXxeH
npuHUMN KoHBenepa. Ecnm B Mukponpoueccope nMmeeTcs Heckosibko 6/10koB 0bpaboTkuy,
B OCHOBY paboTbl KOTOPbIX MOJIOXKEH MPUHLNMN KOHBENEepa, TO ero apxXmuTekTypy
Ha3biBatOT cynepckanapHou. Cepuna npoueccoposB NVIDIA GeForce 6 nmeeT HOBYtO
CynepcKasiipHYyo WenaepHyo apXuTeKTypy, KoTopas yaBanBaeT KOJIM4YeCTBO onepaunmn
Ha TaKT Mo CPaBHEHUIO C TPALULVNOHHBIMU apXnTeKkTypamu. B pesynbTaTe
MPOU3BOANTENBHOCTb CTAHOBUTCA 3HAYUTESILHO BbliLLUE OOHOWENAEPHOr0 HECKAIAPHOrro
NMpoekTUpoBaHUA. Tak)Xe, HOBas apxnTekTypa obecneymBaeT NOMHOLUEHHYIO 32-6UTHYIO
TOYHOCTb onepauni C NaaBatoLen 3aniaTon, COXpPaHasa Npu 3TOM 16-6UTHbIN peXxum
COXpaHeHus B NaMATHU.

OCHOBHbIMU XapaKTepucTukamu rnpoueccopa AaBAsTCA: bbiICTpoAeNCTBME, TaKTOBas
YNCTOTa M pas3pAfHOCTb. 1o pesynbTaTaM TeCTUPOBaHUA, MPOBELEHHOr0 XYPHaIoM
«XKene3o», HEMIoOXne XapakTeEPUCTUKM NMeET YeTblipexbaaepHbin npoueccop Intel Core
2 Extreme QX6700 (4acToTa npoueccopa 2,66 'Tu, K3w BTOPOro ypoBHsa L2 8192 K6,
YacToTa WnHbl 1066 Mru).

Ba>kHbIM 3Tarnom B pa3BuUTUM annapaTHbIX naaTtgopm Intel, no cnosam . F'encuHrepa,
CTaHeT nossneHne HoBon apxntekTypbl Nehalem. B Intel oTmeyvaloT, 4TO nNnepexon Ha
apxutekTypy Nehalem no3sonnT 4obUTbLCA 3HAYNTENBLHOIO NOBbILWEHUNS
NMPOWU3BOANTENBHOCTU NMPU OAHOBPEMEHHOM CHUXXEHUN 3HepronoTpebnerHuns. NMnatdopma



Nehalem 6yneT ncnosnb3oBaTb HOBYIO CUCTEMHYIO apxuTekTypy QuickPath Interconnect,
BKJIH04AIOLLY0 BCTPOEHHbLIA KOHTPOJIJIep NaMATU U YCOBEpPLUEHCTBOBaHHbIE KaHallbl CBSA3U
MeXXOy KoMmrnoHeHTaMmu. [Npoueccopsbl Ha ocHoBe Nehalem nony4aT oT ABYX 4O BOCbMU
anep n bnarogaps TexHonorum Simultaneous Multi-threading cMoryT ogHoOBpeMeEHHO
obpabaTbiBaTb OT YeTbIpex A0 WecTHaguaTn NOTOKOB UHCTPYKUMA. O6beM KaLw-namMaTun
TpeTbero ypoBHA cMoXeT gocturaTtb 12 M6. MNpoueccopbl Nehalem nosy4aT HOBbIN
Habop MHCTpYKLUMN SSE4 n nogoep>xky TexHonorum Smart Cache onsa paboTbl
HECKOJIbKMX aaep € 0bLuM Kaem.

fencuHrep Takxe 3amMeTus, 4To no3gHee Intel nnaHupyeT nokasaTb 4um,
pa3pabaTbiBaoWMNCA B paMKax npoekTa Larrabee. Larrabee 6yneTt npeaHa3HauveH,
npexxae Bcero, AJss YCKOpeHUs pas3/INyHbIX pacyeToB, a Tak)Xe MNoBbILIeHUS
MPON3BOANTENILHOCTU BbIYNCANTENbHBIX CUCTeM, 06pabaTbiBalOWMX AaHHbIE HAYYHOrO,
(hbMHaHCOBOIro xapakTepa u np. MHMunaTmea Larrabee npeanonaraeT co3gaHue
MHOrosagepHoOro npowueccopa, NOCTPOEHHOro Ha OCHOBE YCOBEPLUEHCTBOBAHHOW
apXNTEKTYpbl X86. NepBble BEpCcUM 4Ynna, NpeanonoXmtenbHo, byayT HaCcYMTbIBATb OT
16 0o 24 apnep v paboTaTb Ha TaKTOBOW YacToTe okono 2 'Tu. NponsBoanTeNbHOCTb
rnpoueccopa TeopeTmnyeckn bygeT gocturaTb ogHoro TepadJonca (TpuaanmoHa
onepaumumn C NaaBatoLwen 3anaTon B cekyHay). OXXunaaTb NOABAEHNS MPOAYKTOB Ha
ocHoBe Larrabee cnegyet 6amxe K KoHuy 2009 roga nnam B 2010 roay.

CBA3b Mexay yCTpOVICTBaMI/I MK ocyLwiecTBiseTCA C MOMOLLbIO COI'IpFI)KeHI/IVI, KOTOpblE€ B
BbIYUC/INTEJIbHON TEXHUKE Ha3blBAOTCH VIHTEpCI)EﬁCE‘IMVI.

B nepcoHanbHOM KOMMblOTEPE, Kak NPaBunso, NCNOJIb3yeTCs CTPYKTYypa C OAHUM 0OLLUM
NHTepdencoM, HasblBaeMblM TakKXXe CACTEMHOM LWUHOM. [1pn Takonm CTPYKType BCe
YyCTPOMNCTBa KOMMbloTEPa 0OMEeHNBAOTCA UHOPMaLMEN U YNPAaBAAIOLWMMN CUTHa1aMK
yepes CUCTEMHYIO WNHY. Pn3nNYeckn oHa npepcrasnaseT cobon cnctemy yHKUNUOHANbLHO
obbeAMHEHHbIX MPOBOLOB, MO KOTOPbLIM NepefalTCcs TPU NOTOKa AAHHbIX:
HenocpeACTBEHHO MHpOpMaLKs, yrnpasasiowme curHansl n agpeca (puc. 7).

HecoOMHeHHbIMN 4OCTOUHCTBaMU MK C LWUIMHHOW CTPYKTYPOWN ABAAOTCS ee NpocToTa, a,
cniefgoBaTesibHO, U HEBbICOKAsi CTOMMOCTb; TMBOKOCTb, Tak KakK YHU(UKaLNG CBA3U Mexay
YyCTPONCTBaMU NO3BONSET 4OCTAaTOYHO JIErKo BKJIOYaTb B cocTaB 1K HOoBble Mmoaynu, T.e.
MEeHATb KOHUrypauuo KoMmnoloTepa. K HegoctaTkaM cnefyeTt OTHEeCTU CHUXKeHne
MPOU3BOANTENIbHOCTU CUCTEMBI N3-3a 3a4ep)KeK, CBA3aHHbIX CO BpeMeHeEM OXXnaaHus
YCTPOMCTBaMM BO3MOXXHOCTUN 3aHATb LUMHY, NMOKa OCyLllecTB/seTCA nepeaaya
MHOopMaUMK Mexay YCTPponcTBamMu ¢ bosiee BbICOKMM NpuopuTeToM. g npeonosieHuns
3TOro HegoCTaTKa B NepCOHalsIbHbIX CYyNepKOMIMblOTEpPax UCMoJIb3yeTCHa apXUTeKkTypa C



HEeCKOJIbKUMW LLUNHaMW.
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CHCTEMHAMA IITHHA
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Puc.7. WnHHaa cTpykTypa MNK. (LM - ueHTpanbHbIM Npoueccop, Ol - onepaTmneHas
namaTb, Ml - nocTosHHaa namaTb, K - KoHTponnep, MY - nepudepmnmnHoe ycTpomncTeo).

MakcuMasibHoe KOJIMYeCTBO OAHOBPEMEHHO NnepenaBaemMol MHHopMaLn Ha3biBaeTCs
Pa3pAAHOCTbIO WKUHbI. YeM 6osiblue pa3psAaaHOCTb WWHbI, TeM 6osblLUe MHpopMaLnm
OHa MOXXeT nepefaTb B €AMHMLY BPEMEHM.

Mpwn pa60Te C OI'IepaTI/IBHOI7I MaMATbIO WWWHa NMpoBOONT NMOUCK HYXKHOIO y4aCTKa NaMAaATn
n obMeHmnBaeTCs I/IH(DOpMaLI,I/IeIZ C HaAEeHHbIM Y4YaCTKOM. DTW 3a4a41 BbIMNOJIHAKOT ABe
4aCTWN CUCTEMHOW LLUWHBI: ajgpecHad WnHa M lWWIMHa OaHHbIX.

LLiInHa agpeca npegHa3sHayvyeHa AN nepenaydun agpeca s4emkn namMsaTu Uian nopTa BBoAa-
BblBOAA. Pa3psaaAHOCTb agpeCcHOW WNHbLI onpegenseT agpecHoe NpocTpaHCTBO
rnpoueccopa, T.e. KOJINYECTBO fA4eeK namaTu. Y npoueccopos Intel Pentium (a nmeHHO
OHN Hanbonee pacnpoCcTpaHeHbl B NePCOHasIbHbIX KOMMNblOTEpax) agpecHas WnHa 32-
pa3psaHas.

LLvnHa gaHHbIX NpefHa3HavYeHa oNsa nepenayy KoMaHa N AaHHbIX, KOTOPbIE MOryT
nepenaBaTbCs B IIOOOM HarnpaBaeHUN. B COBpEMEHHbIX KOMMbIOTEPax Pa3psigHOCTb
LWWHbI AaHHbIX coCcTaBnseT 64 buTa.



LLinHa ynpaBneHus Bkato4YaeT B ceba Bce NMHMK, KoTopble obecne4vynBatoT paboTy obuien
LWKMHbI. B 60N1bLLUNHCTBE COBPEMEHHbIX MPOLLECCOPOB WNHA yrpaBaeHnsa 32-pa3psaaHas
(HanpumMep, B npoueccope Intel Pentium), xoTsa cywecTByOT 64-pa3psagHble NpoLeccopbl
n naxe 128-paspsagHole.

LLiInHa paboTaeT umknamm. Konn4ectBo LUMKNOB cpabaTbiBaHUSA WNHLI B €ANHULLY
BPEMEHN Ha3blBAETCH YaCTOTOM LWUMUHbI. B COBpEMEHHbIX KOMMbIOTEPAX YacToTa
npoueccopa MOXeT MNMpeBbIWaTb YacTOTY CUCTEMHON LWKWHBLI. Kopnopauusa Intel
odhunumanbHO NpencTaBnsia HOoBble CepBepHble npoueccopsl Itanium cepun 9100
(kogoBoe Ha3BaHue Montvale). NMpoueccop Itanium 9110N nmeeT TakToBYtO YacToTy 1,6
MU, YacToTa CUCTEMHOWN WKHbI - 533 MU,

Ins Ka)kgoro yCTPOWCTBa B KOMMbIOTEPE MMEETCS 3NIeKTPOHHAsA CXeMa, KoTopas UM
yNpaBJiSieT, - KOHTposep. Bce KOHTponepbl B3aUMOAENCTBYIOT C NPOLECCOPOM U
onepaTMBHOM MaMATbIO Yepe3 CUCTEMHYIO NAaTy.

YCTpOoMUCTBA XpaHeHus

LleHTpanbHbIN Npoueccop (L) B3anmMonencrteyeT C BHYyTPpeHHUM 3Y, Ha3blBaeMbIM
onepaTMBHLIM 3arMoMuUHaOWMM ycTponcTeoM (O3Y) nnm onepatmueHom namaTtbio (OM). OI
npefHasHa4vyeHa Oasa npuemMa, XxpaHeHUs 1 Bbl4a4vm Bcen nHpopMaumm, Heobxognmonm gns
BbIMNOJIHEHNS onepauunn B LN. KpoMe onepaTUBHOW NaMATU BO BCEX KOMMbIOTEPax
06bI4HO NMeeTCHa BHYTPEHHSASA NOCTOSAHHAA NaMATb, UCMNOJib3yeMas A1 XpaHEeHUs
MOCTOSAHHbIX OAHHbIX U MPOrpamMm.

OnepaTtuBHasa namaTb (Ol1, aHrn. RAM - Random Access Memory - namaTb C
MPOW3BOJIbHbIM OOCTYMNOM) - 3TO ObICTPOAENCTBYOLLEE 3aNOMMHAlOLLEE YCTPONCTBO C
NnpsiMbIM OOCTYMNOM MpoLeccopa, KoTopoe npefgHa3Ha4YeHo ong 3anucu, CHNTbIBAHUA U
BPEMEHHOIr0 XpaHeHUs BbINOJIHAEMbIX MPOrpamMm N gaHHbIX. OHa orpaHnyeHa No obbemy.
Ol - aneKTpnyeckoe yCTponcTeo, U Npun Bbiko4eHnn MK BCe ero cogepxmmoe
rnponagaert.

B CBA3KM C 3TNUM Ha MAaTEPMHCKOMN NiaTe eCTb MUKPOCXEMA «3HEProHe3aBUCUMOW
naMmaTm», Tak Ha3biBaeMasd CMOS-namMaTb (M3rotoBsieHHada no texHonorum CMOS -
Comple Mentary Metal - oxide semiconductor), kKoTopasa npegHa3Ha4YeHa on4
ONNTENbHOr0 XpaHeHUsa OaHHbIX 0 KOHPUIypaunum n HacTponke KomnbtoTepa. [Ansa aToro
NCNOoSb3YIOT CneynaibHble 3NIEKTPOHHbIE CXEMbI CO CpeaHUM BbICTPOOENCTBMNEM, HO
O4YeHb MasbiM 3HepronoTpebaeHmnem, NMTaeMsle OT CMEeLNaIbHOr0 akKyMyaTopa,
YCTAHOBJIEHHOI0 HAa MAaTEPUHCKOW nsaTe. 3TO NoJNYyrNnoCTOAHHAsA NMaMATb.



[aHHble 3annCbIBAOTCA U CHUTBIBAIOTCA NOL4 YNpaB/ieHUEM KOMaH[, COAep>XXaLllnuxcs B
apyrom Buge namatm - BIOS (Basic Input-Output System), koTopas asnsetcsa 6a3oBon
CUCTemMoOn BBOOA-BbIBOAA - COAEPXUT Habopbl rpynn KOMaHA, Ha3biBaeMbIX (PyHKLNSAMN,
OJ15 HeENOCpenCTBEHHOr0 ynpaBJieHUS pa3INyHbIMU yCcTponcTeBamm MK,

Ona ycKopeHnsa gocTyna K onepaTUBHOM NaMATU UCNOJIb3yeTCa K3wW-naMATb (cache -
3amnac). 9To cBepxbbiCTpas onepaTuBHaa NaMATb, NpeAHa3Ha4YeHHas A/19 BPEMEHHOI 0
XPaHEHNS TEKYLLNX AaHHbIX N MOMELLEHHas MeXAy OnepaTUBHON NaMATbIO U
MpoLEecCcopoM. Y COBPEMEHHbIX MUKPOMNPOLLECCOPOB MOXET bbITb K3LW-NaMATb NEPBOro
YPOBHS, KOTOopas 06bl4HO BCTPOEHA B TOT XXe Kpuctana n pabotaeT Ha OANHAKOBOWN C
MUKPOMPOLLECCOPOM YacToTe. /19 HEKOTOPbIX MUKPOMPOLLECCOPOB NMpeayCcMOTPEHa eLle
K3W-NaMATb BTOPOro U TpeTbero ypoBHsA (oT 8M6 o 24M6). CywecTBytoT ABa crocoba
OpraHmM3aumMn Takom namMAaTn: obuias, Korga KOMaHAbl U AaHHbIE XPaHATCA BMeCTe, U
pa3feneHHas, Korga OHM XpaHATCA B pa3HbIX MecTax. Hannyme pasaeneHHom KaL-
NnamMATV yBeNMYMBaET NMPON3BOANTENIbHOCTb MUKpPOMpPOLLeccopa, CoOKpallas cpegHee
BPEMSA OOCTYyNa K UCMOJIb3yeMbIM KOMaHAaM N AaHHbIM.

Ona xpaHeHnsa 6onbwinx 06 beMoB NHpOPMaLUUN, KOTOPbIE HE NCMOJb3YIOTCSA B AAHHbIN
MOMEHT BpeMeHM NpoLeccopom, npeaHasHavyaloTCd BHEelWHUue 3anoMuHaLwue
ycTpoucTBa (B3Y). K HUM OTHOCATCS: BUHYECTepbl (XKeCTKne MarHUTHble AUCKW),
onTUYeCcKmne ONCKN, MarHWTHO-oNTUYeCcKue aucku, paonnm gucku, Zip and Jaz lomega
discs (0OTHOCUTEeNIbHO HOBble HOCUTENIN MHOPMALLMK, KOTOPbIE NMPU3BaHbl 3aMEHNTb
rmbkne MarHnTHble AUCKU. OHM BbICTpble N 6onblune No emkocTn (100 merabanT - Zip, 1
rmrabanT - Jaz)), MarHNUTHbIE NIEHTHI.

Y4yeHble n3 UeHTpa npuknagHon HaHouoHUKK (CANi) npu YHnBepcnTeTe wTaTa Apn3oHa
(CLUA) coobwimnm o cozgaHum HOBOro TUMa NaMaTum, NO3BOSOLEN BbINyCKaTb
KpOLleYHble HaKoNuTesn eMKoCTblo A0 1 T6. Kpome cToNb BrnevyaTastowen eMKoCcTn Npu
MasiblX pa3Mepax, Ynnbl NaMaTn Ha 6a3e HOBOM TEXHOJIOM MK CMOryT NMOXBaCTaTbCH
HU3KUM 3HepromnoTpebaeHneM, NpeB30Maa NO 3TOMY NoKa3aTesnto fake
pacnpoCcTpaHeHHY P3W-NamMaATh.

B coBpemMeHHbIX 1K peann3oBaHa BUpTYyaJsibHag NaMATb, KOTOpasa npenocTaBidaeT
NoJIb30BaTesIt0 BO3MOXHOCTb paboTbl C paclUMpeHHbIM MPOCTPaHCTBOM onepaTUBHOM
namaTn. BupTyanbHaa namaTb npencrasaseT cobon COBOKYNMHOCTb onepaTuUBHOM
naMATU U BHELIHNX 3anoMMHaOWMX YCTPOMNCTB, @ TaKXe KOMIMJIeKca NporpaMMHo-
annapaTHbIX CpencTs, obecnevymBaoLLNX ANHAMUYECKYIO Nepeajpecaunto AaHHbIX, B
pesysibTaTe Yero Nojsib3oBaTesib He J0/KEH 3ab0TUTLCA 0 TOM, rae pacnosararTcs
HeobxoaunMble eMy faHHble (B O3Y nnu B3Y), a pyHKUMM no TpebyemMomy nepemMeLleHunto



OaHHbIX 6bepeT Ha cebs BblYNCINTENbHAA CUCTEMA.

KOHCTPYKTUBHO 3/IEMEHTbI NaMATU BbIMOJIHEHbI B BUAE MOAYJIEN, TaK YTO NMPU >XXesJaHun
MO>XHO CPaBHUTEJIbHO NPOCTO 3aMEeHNTb UX NN YCTAaHOBUTbL OOMOJIHUTENIbHbIE N TEM
CaMbIM U3MeHUTb 06beM obLien onepaTUBHOM NaMATM KOMMblOTepa. B HacToswee Bpems
oTAesibHble MUKPOCXEMbI NaMATU He YCTaHaBJ/IMBAOTCA HAa MAaTEePUHCKY0 nnaTy. OHKn
06beanHATCA B CneunasnbHbIX MevYaTHbIX naaTtax, obpasys BMecTe C HEKOTOPbIMU
OOMONIHUTENIbHLIMN 31IeMeHTaMn moaynum namMatu (SIMM- n DIMM-mogynn).

Ona nogknoYeHnsa K CUCTEMHON LWNHE Pa3/INyHbIX BHELWHNX YCTPOUCTB CYLLEeCTBYIOT
YCTPONCTBa - MOPThI. Pa3znnyaloT HECKOJIbKO TUMOB NOPTOB: BHYTPEHHUN (TauMepHbIN),
KNaBUaTYpPHbIN, KOMMYHUKAUWOHHbIW, UTPOBOW (OXXONCTUK).

KoMMYHMKaLUMOHHbIE NOPTbl o6ecnevynBatoT NOAKAOYEHNE TaKNUX BHELWHUX YCTPOWNCTB,
KaK Mbllb, MPUHTEP, CKaHep, BHELWWHUA MOgeEM 1 Ap. DTN NMOPTbl NOAPA3AENA0TCA Ha
nocnenosaTtesibHble (COM1, COM2, COM3, COM4) n napannenbHble (LPT1, LPT2, LPT3).
MNocnepnoBaTenbHbIe MOPThl o6ecneymBaoT ABYCTOPOHHMIN NobanToBbIn 06MeH
nocnenoBaTesibHbIMU KOAAMU, OHN OBbIYHO UCNONb3YIOTCA AN MOAKIOYEHUSA MbILLN W
Moaema.

MapannenbHble NOPTbI MOryT peasn3oBaTb NGO O4HOHaMNpaBseHHYO NobalrToBYHO
nepegadvy rnapassesibHblX KOAOB, MO0 ABYyHarnpaBseHHY0. [MapannenbHbii NOPT UMeeT
60s1ee BbICOKYIO CKOPOCTb nepefaydn MHGPopMaLmm, 4em nocsefoBaTesibHble MOPThl, U
NCNoNb3yeTcs AN MOAKIIOYEHUS NpuHTEpa.

LLiInpokoe pacnpocTpaHeHme nosyydmn nopt USB (Universal Serial Bus - yHuBepcasibHas
nocneposaTesibHasa WwWnHa). OH obecrneymBaeT BbICOKOCKOPOCTHOE NOAKIIIOYEHNE K
KOMMbIOTEpPY Cpasy HEeCKOJIbKUX NepudepumnHbiX YCTPONCTB (CKaHepa, LN pPoBbIX KaMep
nT.n.).

Tak>Xe BbICOKOCKOPOCTHOE noakJtyeHmne 0o 7 yCTponucTs (BUHYeCcTepoB, ckaHepos, CD-
ROM n DVD-ROM anckoBogoB 1 ApP.) K KOMMbIOTEPY peannsyeT nHTepgenc manblx
BblYMUCNTENbHbIX cucTteMm (Small Computer System Interface). SCSl-aganTtepbl
pa3MeLllatoTCca B C/I0Tax pacluMpeHns CUCTEMHOW NaaThl.

YCcTpoOUCTBa BBOAA M BbiBOAA

CoBOKyNHOCTb B3Y 1 ycTponcTs BBOAa-BbiBOAA MH(OPMaLMm obpa3syeT nepndepuinHyto
4acTb IBM. Tak KaK CyLlecTByeT 4OCTaTO4YHO MHOIo pa3HoobpasHbIX nepudepunHbix
YCTPONCTB, Ka)Kabln MK MOXXeT B6blITb YKOMMJIEKTOBAH NO-pa3HOMY U UMeTb B CBOEM



CoCTaBe Te UN NHble NnepugepuinHble yCTponcTea. No3ToMy NPUHATO rOBOPUTL O
KoHdurypaumm 3BM, noHuMas nog 3TUM TEPMMUHOM KOHKPETHbIN COCTaB ee YCTPOUCTB C
y4eTOM NUX XapaKTepUCTUK.

MNepepnaya MHGOPMaLMK U3 NepUPEePUNnHbLIX YCTPONCTB B LLeHTPasibHble Ha3biBaeTCH
onepauwuen BBoja, a nepegadya nHpopMaumm N3 LeHTpasbHbIX YCTPONCTB B
nepudepuinHblie - onepaumnen BbiBoaa.

MNpon3BoAUTENIBHOCTb N 3(PPEKTUBHOCTb UCMOJIb30BaHMA K onpenenanTca He TOJNIbKO
BO3MO>XHOCTSAMW €ro npoueccopa un xapaktepuctukamu Or1, HO B bonbLen cteneHn
COCTaBOM ero nepugepumnHbiX YCTPONUCTB, UX TEXHNYECKUMU OAHHLIMU, @ TaKXe
cnocobom opraHu3saunm nx coeBMecTHom paboTbl C LeHTpanbHOM YacTbio MK.

BHewWwHMN Ha3bIBalOTCA YCTPONCTBA, obecnevymBarowme BBo, BbIBOL U HAKOMJEHNe
nHpopMaumm B MK 1 B3anmogencTeytoLme C NpoLeccopoMm 1 onepaTUBHON NaMATbIO
yepes CUCTEMHYIO LLNHY, @ TakXXe Yyepes nopThbl BBOAA-BbiBOAA. K HUM OTHOCATCA Kak
YCTPONCTBA, Haxoaslimecss BHe cucTeMHoro 610ka (knasuaTypa, Mblilwb, Tpekbon,
Tavnag, MOHUTOpP, MPUHTEpP, MNJIOTTEP U APYyrue), Tak U YCTPONCTBA, pa3MellaeMble
BHYTPW Hero (HakonuTesnm Ha JUCKax, KOHTPOJIepbl YCTPONCTB, BHYTPEeHHME (aKkc-
MoOeMbl N Apyrue).

K ycTpoicTBaM BbiBOAA OTHOCSATCS: MOHUTOP, BUAEOKapTa, NPMHTEp, NJ0OTTEp, ceTeBas
KapTa.

YcTponcTBa BBOAA MHOPMaLUKMK: KNaBmaTypa, Mbilwb, Tpekbon, Taynaa (TouchPad),
CKaHep, uugposas Kamepa, TB-TioHep, 3ByKOBas KapTa, MUKPOMOH 1 T.M.

AHO n3obpa)keHbl YCTPONCTBA BBOAA: Taynag (a) n tpekbon (6).

a) 6)

Puc. 9. a) Taunag,; 6) tpekbon Nnasa 2.NMPAKTUYECKAA HYACTb

2.1 Obwan xapakKTepuMcTUKa 3apaum



®upma OO0 «TuTaHUK» NpenoCcTaBsfAeT yCyru rno nepesoske rpysos. A4
onpenesneHnsa 3aTpaT Ha npuobpeTeHne MaTepmasoB eXXeMeCsa4HO BeLeTCs ydeT
KosmyecTBa npnobpetaemMoro Tonamea. [laHHble O LeHax U KosimyecTse NnpnobpeTeHHOoro
TOMnJIMBa B TeYeHMe MecsLa npuBeneHbl Ha puc. 1.

1.
2.

MocTponTb Tabnunubl MO NPUBEAEHHBIM HUXKE AAHHbIM.

BbINONIHUTbL pacyeT cpeaHeNn LeHbl 1 /1. TonamMBa No KaXkaoMy BUAY, OaHHbIEe
pacyeTa 3aHecTun B Tabnuubl (puc. 1). CpeaHaa LeHa onpenenseTcs Kak OTHOLeHne
obLien cyMmbl 3aTpaT Ha NpuobpeTeHne AaHHOro Buaa TOMNJIMBa B TeYeHMe Mecsua
K 0bLemMy Konm4yecTBy npuobpeTeHHOro TonnBa 3a Mecsu,.

. OpFaHVIBOBaTb Me)XXTabinyHble CBA3MN O/19 aBTOMaTUYEeCKOro dopMumpoBaHmns

BEOOMOCTW 3aTpaT Ha NpuobpeTeHne TonaMBa 3a KBapTall.
CchopMUpoBaTb W 3aN0JIHUTb CBOAHYIO BEAOMOCTb 3aTpaT Ha npnobpeTeHne
TOMJIMBa 3a KBapTaJl, onpeaennTb CpefHol LueHy 1 1. Tonavea 3a KBapTan (puc. 2).

. Pe3ynbTaThl pacyeTa cpe,uHe|7| UeHbl 1 1. TonsiMBa NO Ka>X4AoMy Mecsuy v no

Ka>goMy BuAy Tonamea NpeacTtaBuTb B rpadpmyeckom Bmnae.

BepomocTb 3aTpaT Ha npuobpeteHue N'CM 3a saHBapb 2006 r.

1 napTtus 2 napTus 3 napTua

HaunmeHoBaHue CpepHasn

MaTepuana

LeHa, KOJI- LeHa, KOoJa- ueHa, Kon- UEHa 3al1ln
pyo. BO, n pyo. BO, n pyo. BO, N

Oun3enbHoe Tonameo 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 n roptodero 3a Mecsw,:

BepomMocTb 3aTpaT Ha npuobpeteHue 'CM 3a cpeBpanb 2006 r.



1 napTus 2 napTusa 3 napTtua
HaunmeHoBaHue CpepHasn

MaTepuana LeHa, KOJN- LUeHa, KOJ- ueHa, kon- UYeHasaln
pyo. BO, n pyoO. BO, n pyoO. BO, N

Oun3enbHoe Tonameo 14,30 240 14,35 250 14,25 270
beH3nH AN-92 15,45 320 15,50 320 15,55 300
BeH3nH AN-95 16,30 160 16,35 180 16,40 150
cpeLHAd ueHa 1 n roproyero 3a Mecsu:
BepomMocTb 3aTpaT Ha npuobpeteHmne 'CM 3a mapt 2006 r.

1 napTus 2 napTus 3 napTua

HanmeHoBaHue CpepHas

MaTepuana LeHa, KON- UeHa, KOJ- LueHa, koj- UYeHasaln
pyo. BO, n pyoO. BO, n pyoO. BO, N

Oun3enbHoe Tonameo 14,50 220 14,45 250 14,55 200

beH3nH AN-92 15,65 290 15,60 320 15,75 280

beH3nH AN-95 16,45 155 16,40 195 16,50 120

cpefnHAd UueHa 1 n roptoyero 3a Mecsu:

Puc. 1. laHHble 0 3aTpaTax Ha npnobpeteHne N'CM no mecsauam
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.20

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

fAHBapb cdeBpanb MapT
Cpe
HavMmeHoOBaHue LeH
cpenHAnA cpenHAnA cpepHAnA
MaTepuana pen KOJINYEecCTBO, pea KOJIN4YecCTBO, peA KOJIU4EeCTBO, ] j,
LueHa, n LeHa, n LeHa,
pyo. pyo. pyo.
Ion3enbHoe
TOMJNBO

BeH3nH AN-92

BeH3nH AN-95

CpenHsis ueHa 1 n1 roptoyero 3a KBapTali:

byxrantep




Puc. 2. BegomocTb 3aTpaT Ha npunobpeTteHne 'CM 3a kBapTan

Llenb peweHns 3aga4yn: Ha OCHOBaAHUM UCXOAHbIX OAHHbIX HEOBX0OMMO paccynMTaThb
cpenHio UeHy 1 n. TonmBa Mo KaXkKaoMy BUAY 3a MecsL, a Takxxe 3a kBapTan 2006 r.,
CchOpMMPOBATHL M 3aMNOJIHUTL CBOAHYIO BEJOMOCTb 3aTpaT Ha NpnobpeTeHne Tonavea 3a
KBapTaJ U NpeacTaBUTb MoJlyYeHHble JaHHble B rpadMyeckoM Buae.

MecTo peweHuns 3agadn: byxrantepunsa gupMmbl OO0 «TUTaHUK>.

2.2 OnucaHue asnropuTMa peLueHUsa 3aga4um c
umcnosnb3oBaHuem MS Excel

1. 3anyckaem TabnnyHbin npoueccop MS Excel.

2. Co3paeM KHUry ¢ UMeHeM «TUTaHUK».

3. JlIncT 1 nepenmMeHOBbIBAEM B JINCT C Ha3BaHNEM «SHBapb», CO3gaemM Tabnnyy
«BegomMocCTb 3aTpaT Ha npuobpeTteHue NCM 3a gHBapb 2006 r.» 1 3aN0JIHAEM ee
NCXOOHBLIMU OAAHHBIMN.

4. Pa3pabaTbiBaeM CTPYKTYpYy WabnoHa BbIXOAHOIo AOKyMeHTa «BegomMocTb 3aTpaT
Ha npuobpeTeHne 'CM 3a aHBapb 2006 r.»

dopMaT AaHHbIX

KosioHKa 3/1eKTPOHHOM HauMeHoBaHue Tvun
Tabnuubl (pPeKBu3mT) AaHHbIX
ONIUHA TOYHOCTb
HanmeHoBaHue .
B TekcTtoBbIn 50
MaTepuana
C ueHa, pyb. yucnoson 10 2

D KOJ1-BO, N1 ynciaosonm 10



E ueHa, py6. 4YnCNoBOM

F KOJN-BO, N 4MCNOBOMN
G LueHa, pyo. 4YMCNOBON
H KON-BO, N 4YMnCI0BOWN
I CpenHsaa ueHa 3a 1 n 4YMCNOBOMN

Tabnuuybl «BegoMmocTb 3aTpaT Ha npunobpeTteHne 'CM 3a gespasnb 2006 r.» un
«BepomMocTb 3aTpaT Ha npuobpeTteHne NCM 3a mapT 2006 r.» UMET aHaNOrNYHYIO

CTPYKTYPY.

1. BboinonHsAeM pacyeT cpefHein ueHbl 1 1 An3enbHOro Tonamea no Kaxaomy Buay: B
a4enky 16 BBoanm popmyny =(C6*D6+E6*F6+G6*H6)/(D6+F6+HG6), Noasens
yKa3aTeslb MbIlN K HUXKHEMY NpaBOMY yriy a4eku 16, HaXkaB JIEBYIO KHOMKY MbILWN

N yoep>xusasa ee, Konnpyem pyHKLUIO 00 S4enku 18.

2. BblnonHsaem pacyeT cpenHen ueHbl 1 1 roptoyero 3a Mmecsy: B s4enky |19 sBBoanm

dpopmyny =CYMM(16:18)/3.

3. AHanorn4yHo genaem pacyeTtbl B Tabnnue «BepomocTn 3aTpaT Ha npmobpeTeHune
FCM 3a ¢eBpanb 2006 r.» (MMCT «eBpaib») U Tabnmue «BegoMocTun 3aTpaT Ha

npunobpeteHne N'CM 3a mapT 2006 r.» (ANCT «MapT»).

I'Iony'-|aeM cneaywwine BbiXxogHble JOKYMEHTDI:

10

10

10

10

10



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.»
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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.
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16
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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

3aKJso4yeHue

MunpoBas MHOYCTPUSA NepPCoHasIbHbIX KOMMbIOTEPOB OCHOBLIBAETCA Ha LOCTUXKEHUAX
MUKPO3NIEKTPOHHON TEXHUKMW, MPOMBbILJIEHHbIX CTaHA4APTaX U MOCTOSAHHbIX
TEeXHOJIoOrnyecknx nHHosaumax. KomnaHus Intel nana maccy sspkux npumepos
CTpaTernyeckoro rnjaaHnpoBaHmna by ayLimx TexXHonornm (MHTepencsl, CTaHgapTHbIEe
pa3beMbl, KOornepaTMBHbIE MPOrpamMMbl, BEHYYypHble nHMUMaTuBbI, developer.intel.com).
HoBble apXNTeKTypHble pelleHns, CTaHOapTHbIE NHTepdeNnCol N NnepenoBble CBA3HbIE
TEXHOJI0MMKM NepcoHasibHbIX KOMMNbIOTEPOB eXXeQHEBHO 3apoXaatoTcs B nabopatopuax n
nccnenoBaTesibCKUX LLeHTpax KOMNaHuu.

TMBKOCTb apXUTEKTYpPbl COBpeMeHHbIX MK no3BonseT opraHn3aynam u KOMMNaHUAaM
pPa3/INYHbIX TUMNOB AOCTAaTO4YHO BbICTPO K 6e3 bonbWwnX PUHAHCOBLIX 3aTpaT
npucnocabnmeaTbCa K N0ObIM N3MEHEHUSAM, COXPaHAS B/IOXKEHMSA B npeabiayuine
TexHosornn. Mogenb cuctembl Ha base MK obecneynBaeT onTUMasbHOE COYEeTaHME
NPOnN3BOANTENILHOCTU, CTOMMOCTU U TMOKOCTN B paMKax OpraHmM3auunin pasHbiX TUMOB.



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.
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