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Jleknnonnoe 3ansaTue Ne 3
no Teme Ne 1 «MHpopmManusa 1 MHPOPMALMOHHBIE TEXHOJIOTHID)

Hear 3aHATHA: U3YYUTh CO  CTYJAEHTAaMH OCHOBHBIC  CBEJCHUS 00
aBTOMATU3UPOBAHHON 00paboTke WHGOpPMAIMK, ApXUTEKType, CTpykType DBM,
MEPCOHATILHOTO KOMITBIOTEPA.

Bua 3aHATHSI. KJIACCHO-TPYIIOBOE, KOMOWHHUPOBAaHHOE (IO IPOBEPKE 3HAHUMU,
YMEHUH 0 NPOWJEHHOMY MaTepuaily, 0 HU3YyYEHUIO M NEPBUYHOMY 3aKPENJICHUIO
HOBOT'O MaTepuaa).

MeToa npoBeieHUs 3aHATHS . JOBEJICHUE TCOPETUICCKUX CBEICHUH.
Bpemst npoBeaenusi: 2 4 (90 muH.)

OcHOBHBIE BOIPOCHI:

=

TexHuka 6€30MaCHOCTH MPU padOTE C KOMIBIOTEPOM.

ABTOMaTHU3MpOBaHHAS 00padOTKa HH(MOPMAITUH.

3. IlpuHIMIBI TOCTPOEHUS KOMIBIOTEPOB. [IpUHIMI OTKPBHITOM apXUTEKTYpPHI.
AnmapaTHoe  yCTpPOHCTBO  KOMIIBIOTEpA (apxuTeKTypa  MEPCOHAIBHOIO
KOMITbIOTEPA, OCHOBHBIE CBEJICHHUS ).

no

4. ApXuUTeKTypa BEIYMCIUTEIBHBIX CUCTEM.

5. ApxuTekTypa NepcOoHaIbHOro KommbioTepa (OBM) (meranmzauus cBeaeHUR
Bonpoca 3): Yumncer. [IpomyckHas criocoOHOCTh ImmHbL. CucteMmHas muHa. [llnHa
namatu. OnepaTuBHAs MaMsITh. Y CTPOMCTBA AJTUTEIBHOTO XpaHEeHUsI HH(OpMAaIUH.

6. Buemmnss namste. [lepudepuitasie ycrpoiictBa. OCHOBHBIE XapaKTEPUCTHKH.

7. Tlpunamune k. ®on Heiimana.

8. IlpuHuun paboThl BEIYUCIUTEIHHON TEXHUKH.

9. [Mokonenuss OBM.

Jlureparypa:

1. [1 yueOnuk pasnena «OCHOBHOW ydeOHOW JUTEpaTyphbl» padodel MporpamMmbl
u3ydeHus: qucuuiuinesl|: I'aBpunos, M. B. Mndpopmatuka 1 nHpOpMaLMOHHBIE
TEXHOJIOTUH : YYEOHUK JJisl CpeaHero npodeccuoHanbHOro oopazosanus / M. B.

l'aBpunos, B. A. KmumoB. — 5-¢ wusa., mepepad. u jgon. — Mocksa

NzparenwctBo FOpaiit, 2023. — 355 ¢. — (Ilpodeccuonansnoe obpazoBanue). —
ISBN 978-5-534-15930-1. — Tekcr : oanexktpoHHbl // OOpa3zoBarenbHas
mwiarpopma FOpaiir [caiit]. — URL: https://urait.ru/viewer/informatika-i-

informacionnye-tehnologii-510331#page/l, rnasa 3.

IIpumepHbIA pacyeT BpeMeHHM:

1. BcerynurenbHas yacth — 20 MuH.
2. OcHoBHas yacth — 60 MuH.
3. 3axmrouurenpHas yactb — 10 MuH.



BerynureabHast 4acThb:
3aHATHE HayaTh C OOBSBICHHUS TEMbl 3aHITHs, OCHOBHBIX PACCMaTPUBAEMBIX
BOITPOCOB, BPEMEHH MU3Y4YE€HHsSI TE€MbI (HOBOTO Marepuaia), 3aKperieHUs] Ha MPaKTHKE
NOJIyYCHHBIX 3HAHUM, MEPEUNCIICHUS JIUTEPATYPHI.

OcHoBHasl YacTh (TeopeTHYeCcKas):

IlepBbiii Bonpoc: TexHuKa 0€30I1aCHOCTH NPHU PadoTe ¢ KOMIILIOTEPOM.

CBeneHus 10 JaHHOMY BOIIPOCY OBUTM PAaCCMOTPEHBI Ha JICKIIMOHHOM 3aHSATHH Ne |
o Teme Ne 1 (mpencrapiensl B [[1aH-KOHCIIEKTE MO BHIIIIEHA3BAHHOMY 3aHSITHIO).

Bropoii Bonpoc: ABTOMAaTH3MpPOBAHHAS 00pa00TKa MHGOPMALIUH.

ABTOMaTHU3UpOBaHHAs 00paboTka HHQpOpMAIMU — 3TO Ipoiecc 00padOTKU
MEPCOHANIBHBIX JaHHBIX C HCIIOJIH30BAHUEM CPEACTB BBIYHUCIUTECIBHON TEXHHKH.
Takue cpeacTBa MOTYT BKJIIOUATh B c€0sl KOMIIBIOTEPHI, TPOTpaMMHOE OOecrieyeHue,
0a3bl JaHHBIX U T. . ABTOMaTU3UpOBaHHAs 00paboTka MHGOPMAIIMK OCHOBBIBAETCS
Ha UCMOJIb30BaHUU MH(GOPMAIIMOHHBIX MPOIIECCOB U HH(POPMAIIMOHHOTO OOIIECTBA.

O6paboTka nH(pOpMAIUU — BCS COBOKYITHOCTH orepaiuii (cOop, BBOJ, 3aIUCh,
npeoOpa3oBaHue,  CUUTHIBAHUE,  XPAHEHHE,  YHUUYTOXXCHHE,  pErucTparms),
OCYIIECTBJISIEMBIX C IMOMOIIBI0 TEXHUYECKUX M MPOTPaAaMMHBIX CpPENICTB, BKIIIOUAS
0OMEH 1O KaHallaM Mepe/iaun JTaHHbIX.

CeneHus 1o JAaHHOMY BOIPOCY OBUIM PACCMOTPEHBI Ha JICKIIMOHHOM 3aHATHH Ne 1
o Teme Ne 1 (Bompoc Ne 4, npencrasiensl B [l1aH-KOHCIIEKTE MO BBIIIEHA3BAHHOMY
3aHSTHUIO).

Tpernit Bonpoc: IIpUHUMIBI OCTPOCHUS KOMIbIOTEPOB. IIpMHIMI OTKPLITOM
APXUTEKTYPbI. ANNapaTHoe YCTPOMCTBO  KOMIbIOTEpa (apxuTexkTypa
NePCOHAJBLHOI0 KOMIIBIOTEPA, OCHOBHbIE CBEACHUSA).

KommbtoTep — 3T0  MHOTOQYHKIMOHAJIBHOE  3JEKTPOHHOE  YCTPOMCTBO,
MpeAHa3HaYeHHOE /ISl HAKOIUIeHHs], 00paOOTKU U nepeaadn nHpopManuu.

ApXUTEKTypa KOMIBIOTEpA OINpeAeNseT NPUHIUN JEHCTBUS, HWH(OPMALUOHHBIE
CBSI3M M B3aMMHOE COEAUMHEHUE OCHOBHBIX JIOTMYECKMX Y3JIOB KOMIIBIOTEpPA, K
KOTOPBIM OTHOCATCS: LEHTPAJIBHBIM MPOLIECCOP; OCHOBHAS IaMAThb;, BHEIIHSAA
naMmsTh; nepudepuiinbie yCTpOuCTBa.

KOHCTpYKTHBHO TIepCOHANBHBIE KOMMBIOTEPHI BBIMOJIHEHB B BUJE IEHTPATBLHOTO
CUCTEMHOTO OJIOKa, K KOTOPOMY 4epe3 CIEIHAIbHBIE Pa3beMbl MPUCOCITUHSIOTCS
Ipyrue ycTporcTtBa. B coctaB cucTeMHOro OJioka BXOAST BCE OCHOBHBIC Y3JIbI
KOMITBIOTEPA:

— CHUCTEMHas IIaTa;

— OJIOK MUTaHUS;
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— HAaKOIIUTEJIb Ha >KECTKOM MAarHWTHOM JIMCKE;
— HAKOIMTEJb Ha THOKOM MarHUTHOM JHCKE;

— HaKOITMTEJIb HA ONITHYECKOM JIHCKE;

— pa3beMBbl IS JOTIOTHUTEIBHBIX YCTPOMCTB.

Ha cucremHoOl (MaTeprHCKOMN) TUIaTe B CBOIO OYEPEb Pa3MEIIAIOTCA:
— MHKPOIIPOLIECCOP;

— MaTeMaTHYECKHUI COIPOLIECCOp;

— re€HepaTop TAKTOBBIX UMITYJIbCOB;

— MHUKPOCXEMBI 1AM TH;

— KOHTPOJIIEPHI BHEIIIHUX YCTPOMCTB;

— 3BYKOBasi U BUJICOKaPTHI;

— Taumep.

ApXHUTEKTypa COBPEMEHHBIX IIEPCOHANBHBIX KOMIIBIOTEPOB OCHOBAaHA Ha
MaruCTpajibHO-MOAYJIBHOM  IIpuHUHKNE.  MOZYJNBbHBIM  NPUHLOUI  [O3BOJAET
MOJIb30BATENI0 CAMOMY KOMILUIEKTOBAaTh HYKHYIO €My KOH(UTypalnio KOMIIbIOTEpa
U TIPOU3BOAUTH MPU HEOOXOJIUMOCTH €€ MOJEPHU3ALNI0. MoaynbHAsE OpraHU3alus
CUCTEMBbI OINHPAETCS HAa MArMCTpaJIbHBIA MpUHIUI oOMeHa uH(popmauueil. Bce
KOHTPOJUIEPHI YCTPOWCTB B3aMMOJIECTBYIOT C MUKPOIPOLIECCOPOM M ONEPATUBHOMN
MMaMATBIO Yepe3 CHUCTEMHYK0 MAarucTpalb II€peladyd JaHHBIX, Ha3bIBAEMYIO
CUCTeMHOW MMHOW. CUCTEMHAs IIMHA BBIIOJHIETCA B BUIE NEYATHOTO MOCTHKA Ha
MAaTEpUHCKOM IJIaTe.

Mukponpoiieccop — 3TO LEHTPaJIbHBIM OJIOK MEPCOHAIBHOTO KOMIIBIOTEPA,
MpeaHa3HAYeHHBIN JUIsl  yopaBieHus padoToil Bcex OJIOKOB MalllMHBI W IS
BBITIOJTHEHUS apU(PMETUUECKUX U JIOTHYECKUX OINepaluid HaJl nHpopmalue.

CucremHasi ImIMHA $SIBISETCS OCHOBHOM HMHTEp(EMCHONW CHUCTEMO KOMIIBIOTEPA,
o0OecrieunBaroOlIel CONPSDKEHWE M CBSA3b BCEX €ro YCTPOMCTB Mexay COOOM.
CucremHas muHa 0OecTieunBaeT TPU HANPABJICHHS Tepeaadyl HHPOPMAITUU: MEKITY
MHUKPOIIPOLECCOPOM U OCHOBHOMW MaMATBIO; MEXKY MUKPOIIPOLIECCOPOM U MOPTAMHU
BBOJIa-BbIBO/IA BHEIIHUX YCTPOWCTB; MEXIYy OCHOBHOM NMaMSATHIO U MOPTaMHU BBOJA-
BBIBOJIA BHEIIIHUX YCTPOMCTB.

[TopThl BBO/MA-BBIBOJIA BCEX YCTPOMCTB U€pe3 COOTBETCTBYIOIINE Pa3beMbl (CIOTHI)
MOJKJIIOYAIOTCS K IIMHE 00 HEMOCPEICTBEHHO, JHOO0 uepe3 CrelHallbHbIe
KOHTPOJUIEPHI (aIanTephl).

OcHoBHass mnaMATh IMpeAHa3HAYeHa [Js XpaHEHUSd U ONEepaTUBHOrO OOMeHa
uH(popmalmei ¢ npoYruMu 0JJIOKaMU KOMITbIOTEPA.

BuemHsisi nmaMaTh MCHONB3YETCA ISl JOJTOBPEMEHHOTO XpaHEHUs HH(POpMaLUH,
KOTOpasi MOKET OBbITh B JaJbHEHIIIEM UCIIOJIb30BaHa ISl pellieHus 3a1a4. [ eneparop
TAaKTOBBIX UMITYJIbCOB F'€HEPUPYET MOCIEN0BATEIbHOCTh ANEKTPUUECKUX CUMBOJIOB,
4acToTa KOTOPBIX 33Ja€T TAaKTOBYIO YAacTOTy KOoMIbloTepa. [IpoMexxyTok BpemMeHu
MEXAY COCETHUMH UMITYJIbCAMU ONPEIeNsieT TaKT padOoThl MAIlIUHBI.

HMcToyHUK mMUTaHUS — ATO 6J'IOK, conepmamuﬁ CHUCTCMbI aBTOHOMHOI'O N CCTCBOI'O
IMUTaHWA KOMIIBIOTEpPA.
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TaﬁMep - 9TO BHYTPUMAIOIWMHHBIC 3JICKTPOHHLIC YacChl, O6€CH€‘II/IB8,I-OHII/IC
ABTOMATHYECKUM ChEM TEKYIICro MOMCHTa BPEMCHH. TaﬁMep MNOAKJIIFOYACTCA K
dBTOHOMHOMY HCTOYHHUKY IIMTAHWA MW IIPpU OTKIIOYCHHHN KOMIIBIOTCpAa OT CCTH

POJ0JKAET padOTaTh.

BremHne ycTpolcTBa KOMITbIOTEpa 00ECIEUMBAIOT B3aWMOJCHCTBUE MAIIUHBI C
OKpYXalollled Cpeloi: TMOJb30BaTENsIMU, OOBEKTAMH YIPABICHUS U JIPYTUMU

KOMIIBIOTCPpAMU.

Ilpunyun omkpvimoil apxumexkmypslt — TpaBUiia TOCTPOCHUS KOMIIBIOTEPA, B
COOTBETCTBUM C KOTOPBIMH KaXKIblii HOBBIA OJIOK JIOJDKEH OBITh COBMECTHUM CO
CTapbIM M JIETKO YCTAHABIMBATHCS B TOM KE MECTE B KOMITbIOTEPE.

B xommbroTepe CTOJIb ke JIETKO MOKHO 3aMEHUThH CTapble OJIOKM Ha HOBBIE, TNl OBl
OHM HHM paclojarajiuchb, B pe3yjbTaTe 4ero padboTa KOMIIbIOTEpAa HE TOJBKO HE
HapylIaeTcs, HO U CTAHOBUTCS O0Jiee MPOU3BOIUTENBHON. DTOT NPUHIUI MTO3BOJISET
HE BbIOpAchIBaTh, a MOJEPHU3UPOBATh PaHEE KYIIJICHHBIH KOMIIBIOTED, JIETKO 3aMEHSs
B HEM ycTapeBlIMe 010K Ha 0oJiee COBEpUICHHbIE U yIOOHBIE, a TaK ke NpuoOpeTaTh
U yCTaHaBIMBaTh HOBbIE OJOKH. [Ipmuem BO BceX pazbeMbl JUISl UX MOAKIIOYECHHUS
ABJISIFOTCS CTAHAAPTHBIMU U HE TPEOYIOT HUKAKUX M3MEHEHUN B CaMO KOHCTPYKLUU

KOMITBIOTEpA.

CrpvykTrypHBIE cxeMbl DBM ¥ B3anMoaeicTBHe YJIEMEHTOB MEKIY CO00M.

IBM wnin npocto BM - 3T0 COBOKYITHOCTD anmnapaTHbIX U MPOTPAMMHBIX

CPEIICTB, MpeAHA3HAYCHHBIX 111 00paO0OTKK MH(MOPMAITUH.

Apxurtexktypa ®oH-Heiimana - kiraccuueckast apxurekrypa OBM:

Nepudepuitioie
yCTpoOMCTBa BBOAA BropuyHasa namate

S iy

Nepudepuniinsie
yCTPOICTBa BbiBOAA

l'?

MopTel BBOAA —-’I OcHoBHa®a namaTthb

j

MopTe!l BLIBOAA

R

LUeHTpanbHeii
npoueccop

T— "
3 t e o st bty gt 4y B

ApHPMETUKO-NOMMYBCKOS
YyCTPOMCTBO

CHEEAAR AR R ..

Ha nmanHol cxeme npucyTCTBYIOT:
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* AJIY (apudpmMeTHKO-TOTHIECKOE YCTPOMCTBO) — BBIIOJIHSAET
apu(MeTryecKue 1 JOTHYeCKUe Onepannuy Haa nHdopMannen, mpeacTaBIeHHOMN
B IBOMYHOM KOJIE, T. €. 00€CIIeUurBaeT BBHIITOJIHEHHE MPOIIEAYP MO 00paboTKe
JTaHHBIX;

* VV (yCTpoiCTBO yIpaBi€HUs ) — OPTaHU3yET MPOIIECC BLIMOJIHEHUS TPOTPaMM;

* 3V¥ (3anomuHaroIiee yCTporucTBO) — MPeAHA3HAUCHO JIsl pa3MEILICHUS U
XpaHEHUs MOCIe0BATEIbHOCTH KOMaH/I (IporpamMMm) U gaHHbix; O3V -
HHEPro3aBUCUMOE ONIEPATUBHOE 3allOMHUHAarouee ycTpoiicTso. 13V -
MOCTOSIHHOE 3alIOMHUHAIOIIEE YCTPOUCTBO.

* VBB (ycTpoiicTBa BBO1a-BbIBOJIa) — 00ECIIEUNBAIOT BBO M BBIBOJI JIAHHBIX U3
KOMIIBIOTEPA JIJIs1 YCTAHOBJIEHUS MPSIMOM 1 OOpaTHOM CBSI3U MEXKY
MI0JIb30BATEJIEM U KOMIIBIOTEPOM;

¢* BHYTPCHHHUC CBA3HU IIPCAHASHAYCHBI OJIA obMeHa HH(bOpMaHHefI MCIKIOY
YCTpOﬁCTBaMH KOMIIBIOTCPA, OHH PCATIU3YIOTCA C IIOMOIIBIO JIMHUHN CBS3EH
(BJ'IGKTpI/ILIeCKI/IX HpOBOIIHI/IKOB), TOHKHUMHU CTPCIIKAMHU IIOKa3aHbl TMHWUH, 110
KOTOPBIM MEPEAAIOTCA KOMAaHAbI, & TOJICTBIMHU — HAHHBIC.

CTpyKTypa COBpPEMEHHBIX NEPCOHAJBHBIX KOMIBLIOTEPOB OTIMYACTCS OT
KJIACCUYECKON CTPYKTYpbl KoMIbloTepa. [lepeuncinm HUKe OCHOBHBIE OTIUYHS
(ocobGeHHoCTH):

1) AJIY wu VYY oObenuHeHbI B  CIMHOE YCTPOMCTBO, Ha3bIBAEMOE
Mukponpoueccopom (MII, meHTpanmbpHBIM mpolLEeccop, peaTu30BaHHBIA Ha
CBUC), kpome Toro, B cocraB MII BXOguT psa IOpyrux YCTPOICTB,
NpeIHAa3HAYEHHBIX I XpAaHEHWs, 3alliCH, CUMTBIBAHMS M oOOMeHa
uH(popMaue;

2) MPUMEHCHHE CHCIUAIN3UPOBAHHBIX YCTPOMCTB — KOHTPOJUICPOB, KOTOPHIM
nepenaercs dactb (GyHknuii MII, cBs3anHas ¢ oOMeHOM HMHpOPMAIUU H
ylnpaBjieHUEM paboTOM yCTpOMCTB Al BBOJAa W BbIBOAA (BHEIIHUX
yCTPOMCTB) MH(OpMaLMM, Takas ACLEHTpaTU3alus IO03BOJSET MOBBICUTH
3¢ (HEKTUBHOCTH PabOTHI KOMITBIOTEPA B 1IEJIOM 33 CUET COKPAIICHHS BPEMEHU
npoctost MII

3) BMECTO OTHCNBHBIX JIMHUH CBSI3M MEKAY YCTPOWCTBAMH HCIOJb3YETCS
CUCTEMHAsi MarucTpajib C COOTBETCTBYIOIIMMH YCTPOMCTBAMH COIPSIKEHUS.
Hannune cucteMHON MarucTpaid B IEPCOHAIBHOM KOMIIBIOTEPE MO3BOJISIET
OCYIIECTBUTh OOMEH HH(pOpMalMe MeXAy YCTpOMCTBAaMU KOMIIBIOTEpA,
YMEHBIUIUTh YUCIIO JIMHUW CBSI3U, MOJKIIIOUUTh PA3JIMYHBIE JOMOJHUTEIbHbBIE
YCTPOMCTBA YEPE3 COOTBETCTBYIOIINE PA3bEMHBIE COCIMHEHUS U T. 1.



Bropoii Bonipoc: ApXMTEKTYPA BbIYMCINTEIbHbIX CHCTEM.

TepMuH BAIYHC/TUTE/IBHAA CHCTeMA NOSIBUICSA B Havane — cepeauHe 60-x rr. npu
nossnedmn IBM Il nokoneHus. 3TO Bpems 3HAMEHOBANOCHL_NEPEXO0AOM Ha HOBYIO
ANEeMEeHTHYI0 6a3y — wHTerpanbHbie Cxembl. CAegeTBveM 3TOro SIBNAOCL MOSIBAEHNE

HOBbIX TEXHUYECKMX PELLEHMI. PA3[ENEeHNE rnpoUeccos obpaboTtku mnHgopmaym n ee
BBOAJA-BbIBOAAE,  MHOXECTBEHHbIE  [OCTYT M KOMIEKTUBHOE  UCIOML30BaHNE
BbIMUCSINTENIbHBIX PECYPCOB B MPOCTDAHCTBE M BO BpemeHu. [losBnancs CAOXHbIE
pexumsl pabots! IBM — MHOronoNL30BaTeIbCKas M MHOIonporpamMMHas obpaborka.
OTpaxas 3T1 HOBLLECTBA, U NOSBUNCS TEPMUH “BblMCMTENbHAA cucTema”.

aemeii B BbINUCTIEHMAX, YTO HE NMPEAYCMATDUBANIOCH maccmecxoﬁ c1pyxrypoﬁ 3BM
Mop ssiwmcauTenvHon cucremod (BC) OyaeM noHMMaTe COBOKYMHOCTb
B3aMMOCBA3aHHbIX U B3aUMOeHCTBYIOLMX Nnpoleccopos unu 3BM, nepudepuitHoro
obopyaoBaHua ¥ nporpamMmHoro obecneyeHusn, npeaHasHaAYeHHY ANR NOArOTOBKU U
pelueHun 3aaay nonb3osarenen.
OTnnyutensHon ocoberHocTbio BC no otHoweruio K 3BM siBnsieTcs Hanuyuve B
HUX HECKONbKUX BblYUCAUTENEN, DEANU3YIOLMNX NapannensHyo 06padoTky.

¢ MOBbILLEHME NPON3BOANTENBHOCTU CUCTEMbI 32 CHET YCKOPEHUSA NPOLECCos
06paboTku gaHHbIX,

* OBbillEeHNe HaaeXXHOCTU U 4OCTOBEPHOCTU BbIMUCTIEHWUA,
e [pepocTaBneHne Nonb3oBaTtenaM A0NONHUTENbHbBIX CEePBUCHLIX yCnyr n 7.4.

llapannenmsm B BbIMUCTIEHNSAX B 3HAYUTENIBHON CTEINEHN YCIOXHAET YrpaBneHne
BbIYUCSINTENIbHBIM MPOLECCOM, NCTIONB30BAHNE TEXHUYECKUX M MPOMDAMMHbIX PECYPCOB.
31 QhyHKUYMM BLINONHAET onepaymorHHas cucrema BC.

Cywectsyer 60MbWOE KONUYECTBO [ID#
BbINUCTITE/IbHbIE CHCTEMBI.
* O LeNeBOMY Ha3Ha4YeHMIO M BbINONHAEMbIM QYHKLMAM,
* o Tunam u sucny 3BM unu npoueccopos,
* [0 apXUTEKTYpe CUCTEMBI,
* pexumam paboTbl,
* MeToaM YNpaBNeHUA 3/IeMEHTaMK CUCTEMDI,
* CTeneHn pa3obLIEeHHOCTY 3N1eMEHTOB BbINUC/TUTENBHOM CUCTEMBI U AP.

Klal=ls



OOHaKo OCHOBHbIMM M3 HWX  SBNAIOTCS  NPWU3HAKW  CTPYKTYPHOWR U

[lo HasHaYeHuIo BbIYHCTNTENbHEIE CHCTEMb! NENST HAa YHUBEPCANbHbIE U
CNeunanM3npoBaHHble. YHusepcansHsie BC NpepHasHavalTCs ANns PELUeHWs CcambiX
pasnuy4HbiX 3aaay. CreunanmsnpoBaHHbIe CHCTEMb! OPUEHTUPOBAHbI Ha PELLEHNE Y3KOro
Knacca 3agau.

[lo MRy BbLIMUC/NTENIbHLIE CHCTEMbI Pa3NMYAOTCR Ha MHOrOMAlIMHHLIE W
mHoronpoueccopHble BC. Mroromawmnrsie soMucnutensHole cucrems!  (MMC)
NOSIBUNNCL UCTOPWUYECKM NEPBLIMUA. YXXEe Npu ucnons3osaxHun 3BM nepsbix NOKONEHUN
BOSHWKANW 3a4a4v NOBLILEHWS NPOWU3BOAUTENLHOCTH, HAOEXHOCTW U AOCTOBEPHOCTM
BbIYUCNEHWA.

MroronpoyeccopHeie  BerancnntensHeie cuctemsl  (MINC) ctpostes  npu
KOMMNNEKCUPOBAHUN HECKONBKMX npoueccopos. B kayecTtse 0bLLero pecypca OHu UMErT
obuwyto onepatusHylo namste (OOM). MapannenbHas pabota npoueccopos u
ucnonb3osanue 00NN obecneynsaroTcs NOA yNpasneHueM eanHon obLein onepaunoHHoN
cuctembl. Mo cpasHeHmo ¢ MMC 3aeCb AOCTUraeTCR HamBbICLLIAR ONepaTMBHOCTb
B3aWMOENCTBUA BbIYUCANTENEN-NPOLECCOpPOB.

llo ™y S9BM wmm npoyeccopos, wcnonb3yembix ana noctpoexus BC,
pPasnu4alT OAHOPOAHLIE W  HEOOHOPOAHbie cucTembl. OOHOPOOHLIE  CUCTEMbI

npegnonaralT KOMNAEKCUpoBaHne oaHoTUNHLIX 3BM (npoueccopos), HEOAHOPOOHbIE —
PasHOTUNHbIX. B 0gHOPOAHBIX CHMCTEMaXx 3HAYUTENBHO YNPOLWAKOTCA paspabotka u
obcnyxusaHne TEXHUYECKUX M nporpamMmHbix (B8 ocHosHoM OC) cpegcts. B Hux
obecneymnBaeTCa BO3MOXHOCTL CTaHAapPTM3auMM W yHUDMKAUMM COedMHEHWA W
npoLeayp B3aMMOAEWNCTBUA 3NEMEHTOB CMCTEMbL Ynpowaercs o6CnyXxusaHue CUCTEM,
obneryaloTca MogepHM3auMs M ux passutue. Bmecte € TeM CywecTBylOT ¢
Heo[HopPoaHbIe BC, B KOTOPbIX KOMMAEKCUPYEMBIE 3NEMEHTbI O4EHb CUMLHO OTANHAIOTCS
NO CBOMM TEXHUYECKUM U (DYHKUMOHANBHBLIM XapaKTepUCTUKaM.

[lo creneHn TepPUTOPHANbHON PASOBLYEHHOCTH BblMMCAUTENbHBIX Moaynen BC
pensiTes Ha CUCTEMBI COBMELLEHHOIo (cocpegoroyenrHoro) "
pacnpegeneHHoro(paszobiyerHoro) Twnos. OObMHO Takoe [eneHue KacaeTCs TONbKO
MMC. MHOronpouecCopHble CUCTEMbI OTHOCATCS K CUCTEMam COBMELLEHHOro Tuna.
Bonee TOro, yunTbiBas yCnexm MUKPOINEKTPOHUKK, 3TO COBMELLUEHWE MOXET ObiTb 04EHb
rny6okum. [pu nosenedmn Hoebix CBUC (cBepxOONblUMX WHTErpanbHbiX CXem)
NOSBNSETCA BO3MOXHOCTL WMETb B OOHOM KDPUCTANNIE HECKONbKO napannenbHo

paboTaroLmx NPOUEecCcopos.



[lo merogam ynpasnerns anemeHTamu BC pasnuyaioT LEeHTPaN30BaHHbIE,
HELUEHTDANN30BaHHBIE M CO CMElWaHHbIM  yripasneHneM. [OMUMO napannenbHbiX
BbIYUCNEHWIA, NPOU3BOANMbBIX 3NEMEHTAMU CMCTEMBI, HEOOX0ANMO BbIAENATL PECYPChI HA
obecneyeHne ynpaBneHus 3TUMK BblMMCNEHUAMU. B yexTpannsosarHbix BC 3a 310

OTBEYAET rnasHas, win aucnetyepckas, IBM (npoueccop). Ee 3apaveir asnawoTcs
pacnpefeneHne Harpysku Mexgy 3NneMeHTamu, BbldeNneHue pecypcoB, KOHTPOMb
COCTOSIHUA PEecypcos, KOOpAMHauus B3aumopaencTsus. LleHTpanu3oBaHHbI OpraH
YNPaBNeHNs B CUCTEME MOXET ObiTb XECTKO (MKCUPOBaH MM 3TU (YHKUMM MOryT
nepepasatbes apyroin IBM (npoueccopy), 4TO crnocoBCTBYET NOBLILLEHUIO HAAEXHOCTH
cuctembl.  LleHTpanu3oBaHHble cucTembl umewoT Gonee npocteie OC. B
HEUEHTDANN30BaHHbIX cHCTeMax QYHKUMM YNpasneHWs pacnpegencHol Mexay ee
anemeHTamu. Kaxpas 3BM (npoueccop) CHMCTEMbI COXPAHSAET M3BECTHYIO aBTOHOMMIO, @
HeobxoauMoe B3aMMOLENCTBIUE MEXAY 3NEMEHTAMM YCTaHABAMBAETCA NO CreunanbHbIM
Habopam curHanos. C passutem BC u, B uactHoct, ceteit IBM uHTepec k
[ELEeHTPaN130BaHHbLIM CUCTEMAM NOCTORHHO PACTET.

B cuctemax co cMmewaHHsiM  yripasfieHneM COBMELLAOTCS  npoueaypbl
UEHTPanM30BaHHOr0 ¥  AELEHTPanu30oBaHHOro ynpasnenus. [lepepacnpegenexue
(YHKUMA  OCYLIECTBASETCH B XOA4E BbMUCAUTENHHOMO nNpouecca ucxogs w3
CNOXWBLUENCH CUTyaunm.

(10 MpuHYMIY SaKDENSIGHNS BbIYHC/UTENIbHBIX @yHKUYMA 32 OTAenbHbIMM 3BM
(npoueccopamy) pasnu4aloT CUCTEMbl C XECTKMM ¥ [13BAIOLAM  3aKPENIeHNEM
yHkymi. B 3asucumoctu o1 tuna BC cnepyer peluatb 3agayn CTaTMHECKOro wam
AVHAMWUYECKOro pasMeLLeHns NPOorpaMMHbIX MOAYNE U MacCUBOB AaHHbIX, obecneynsas

HEoBXxoauMyto rMBKOCTb CUCTEMbI U HAAEXHOCTL € PYHKLMOHUPOBAHUS.
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lMo pexumMmy paborsi BC pasnuyaioT cucTeMbl, paboTaiowme B8 0rneparnsHoM N

HEoNepaTnBHOM BPEMEHHbLIX pexumax. TepsBbie, Kak npasuio, UCNONb3YKT DPEXUM
peanbHoOro macwrtaba BpemeHn. 3ITOT pPEXUM  XapakTepu3yeTCR  XKECTKUMMW
OrpaHUYEHNAMM Ha BPEMA PELLEHUs 3a0a4 B CUCTEME W NpeanonaraeT BbICOKYK CTENeHb
asTomartusauum npoueayp ssoaa-sbiBoga n 06paboTku gaHHbIX.

Ytobbl pate Oonee nonHOEe nNpeacTasneHMe O MHOronpoueCcCOPHbLIX
BbI4YMCAUTENBbHBIX CUCTEMAX, NOMUMO BbICOKOW NPOM3BOAUTENBHOCTU HEeOOX0anMO
Ha3BaTb WU APYrMe OTANYUTENbHBLIE OCOBEHHOCTM.

Mpexae BCcero, 370 HEOObIYHLIC ADXUTEKTYDHLIE DELIeHNUS, HAalpaBieHHbIe Ha
[1OBbILLIGHNSE NMPON3BOGHUTESIBHOCTH:

pabora c BEKTOPHbIMM ONEpaLMsimMH,

opraHnaumns 6bicTpPoro obMeHa cCoobLYEHUAMM MEXZY INPOLeccopamMH,
opraHu3aumns rnobanbHOR NaMsTH B MHOIONMPOLECCOPHbBIX CHCTEMAX M 4P.).

[ToHSTHE BPXUTEKTYDbI BLICOKOMPOUIBOANTENILHON CHCTEMBI SBNSIETCS JOCTATOYHO

LUMPOKNM, NOCKONbKY M0 APXUTEKTYDON MOXHO MOHUMATL M Croco6 napannenbHon
06pabOTKN [aHHbIX, UCTIONLIYEMbI B CHCTEME, M ODIraHU3aLMIo NamsTH, 1 TOMONOMMIO
CBA3N MEX[Y npouyeccopamy, M Crocod WCIONHEHUS CHCTEMOH ADHPMETNYECKUX
onepaymi. TonbITKU CUCTEMATU3NPOBATL BCE MHOXECTBO apXUTEKTYp Bnepsbie Obinu
NPeanpuHATLI B KOHUE 60-X rogos 1 NPOAONXAKTCS N0 Celt AeHb.

B 1966 r. M. ®annHom (Flynn) Gbtn npegnoxeH YpessbiqaitHo yao6HbIN Noaxon K
KnaccuuKaLmn apxmTeKTyp BbIMUCAMTENBHLIX CUCTEM. B ero ocHOBY Obifi0 NONOXEHO
NOHATME NOTOKA, NOA KOTOPbIM NOHUMAETCA NOCNEQOBATENbHOCTL 3NEMEHTOB, KOMaHg
WM  paHHblX, obpabartbisaemas  npoueccopoMm.  COOTBETCTBYIOWEA — cuCTeMa
Knaccubukaumy OCHOBaHA HA PACCMOTPEHMM YMCNA MOTOKOB MHCTPYKUMIA M MOTOKOB
[aHHbIX W ONUCHIBAET 4ETHIPE APXUTEKTYPHbIX Knacca:

* OKOJ - BoivcAuTENbHAA CUCTEMA C OAUKOYHBIM NOTOKOM
KOMaHZ, ¥ OAUHOYHbIM NOTOKOM A3HHbIX

(SISD, Single Instruction stream over a Single Data stream).

* OKMA - BLINHCAUTENLHAA CUCTEMA C OAUHOYHLIM NOTOKOM
KOMaHA ¥ MHOXECTBHHLIM NOTOKOM A3HHBIX

(SIMD, Single Instruction, Multiple Data).

* MKOJ - BoiuncnntensHas cucTema CoO MHOKECTBEHHbIM
NOTOKOM KOMaHA ¥ OAWHOYHLIM NOTOKOM AaHHbIX

(MISD, Multiple Instruction Single Data).

* MKM] - BoluucauTensHas cUCTeMa CO MHOKECTBEHHbIM
NOTOKOM KOMaH/, ¥ MHOXECTEEHHbIM NOTOKOM AakHbIX

(MIMD, Multiple Instruction Multiple Data).
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Knaccugunkayms apXuTeKTyp BbISUCTTUTE/IbHBIX CHCTEM HYXXHa U1 Toro, Yrobbi
MOHATE 0CObBeHHOCTU paboTbl TOH WM HMHOW BDXHTEKTYDbI, HO OHAa He ABNAETCH
[OCTATOYHO f[EeTanbHOH, YTOObl HA Hee MOXHO OblIO onupaThbes ripH cosgarnn MBC,
nosToMy cnegyer BBoaguTs bosee [EeTanbHylo KAaccHpuKkaymio, KoTopasa cBs3aHa ¢
pasnndHeIMu apxurTexTypamu S8BM u ¢ ucnonssyemsirM o6opy[QOBaHNEM.

APXHTEKTYPbI KOMIIBIOTEPOB
NAPALIEILHOIO IEHCTBHS

SIMD SISD MIMD MISD

{ou-Hedivan) (7

Maccusro- Bexroprui
BETOPHLIH nPOLECOOp
npolueccop

Mynbma- Myasti-
POLCSCOPbE MIRIOTCPS)

il ol /A

UMA COMA NUMA cCow MPP
C c NC-NUMA CC-NUMA B sae B suae
HHHHEOR EDODIAHAT HEIMMK peICTRH rnepkyba
opramsamieii | | sossyTaropavm -

/ ~ B 3 -

[Mepenaya coobmenit

V

CosmecTHo HCNOAB3YCMANA IaMATh

PucyHok 6. Knaccn@dunkaums apXUTEKTYD BbIMHC/TNTEIbHLIX CUCTEM

YerBépTHINi BOMNPOC: APXHTEKTYPA TNEPCOHAJIBLHOIO0 KoMmnbloTepa (IBM)
(meraau3anus ceegeHuid Bonpoca 3): Yuncer. IIponyckHasi CoOCOOHOCTh ITHHBI.
Cucremuas muHa. IHluna namaru. OnepaTuBHasg NaMsATh. YCTpPOHCTBA
JJIMTEJIbHOI0 XpaHeHusi uHbopManuu. BHemnsis namarb. Ilepudgepuiinbie
vcTpoiicTBa. OCHOBHbBIE XapaKTEePHCTHKH.

Yumncer.

Yurncér (anr. chipset) — Habop MUKpPOCXEM, CHPOCKTHPOBAHHBIX JJIsi COBMECTHOM
paboTHI C IENIbIO BRIMOTHEHUST HA0Opa 3aJaHHbIX (DYHKITHA.

Tak, B KOMIIBIOTEPAX YHUIICET, PAa3MEIIAEMbIA HAa MATEPUHCKOM IUIATE, BBIMNOJHAET
(GYHKIHIO CBA3YIOIIETO KOMITOHEHTA (Mocrta), 00€ecIeunBaroIero
B3aUMOJICMCTBUE LIEHTPATBHOTO npoueccopa (L) ¢ pa3IUYHBIMU
TUIIAMH TIAMSITH, YCTPOMCTBAMU  BBOJIa-BBIBOJIA, KOHTpOJUIEpaMu U aaantepamu 11V,
KaK HEeMOCPEICTBEHHO Uepe3 ceOs (M mMest HEKOTOPhIe U3 HUX B CBOEM COCTaBe), TaK
yepe3 Jpyrue KOHTPOJUIEPBl M aJanTepbl, € IOMOIIBKD MHOTOYPOBHEBOU


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B5%D1%80_(%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%84%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
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cucrembl mmH. Tak kak III, kak mnpaBWiIO, HE MOXKET B3aUMOJACHCTBOBATH
C HUMHU Hanpsmyro. Hurcer onpenenseT (PyHKIIMOHAIBHOCTh CUCTeMHOM miaTel. OH
BKJIFOYAET B ceOst mHTep(EC MUHBI MPOIECCOopa U OMPEIEIeT B KOHSYHOM CUETEe TUTI
1 OBICTPOJICHCTBUE UCTIOIB3YEMOr0 Ipoiieccopa. Onpenenser BO MHOTOM TUI, O0BEM,
OBICTpOJICCTBHE W BHUJ MOAJIEPKHUBAEMON TNaMsATH, paboyue YacTOThl PAa3IUYHBIX
[IMH, UX Pa3psSIHOCTh M THUI, HOJJEPKKY IUIAT PACIIMPEHUs, UX KOJUYECTBO M THII,
uT. 1. Takum oOpa3oMm, 3TOT HA0Op MHKPOCXEM OTHOCHUTCS K 4YHUCIy Haubosee
BaXXHBIX KOMIIOHEHTOB CHCTEMBbI, BO MHOTOM ormpefenss e€ ObICTpoAeiicTBuE,
pacuIMpsIeMoCTb, CTaOMIBHOCTh paOOThl MPU PA3IUUYHBIX HACTPOMKAX U YCIOBHUSAX,
MOJIEPHUBUPYEMOCTh, chepy MpPUMEHEHUS U T.A. SBIASICH IO CYTH OCHOBOH
1aTGOPMBI/CUCTEMHON TIJIAThI, YUIICETHI BCTPEYAIOTCS M B JIPYTUX YCTPOWCTBAX,
HaIrpuMep, B COTOBBIX TeledOHAX U CETEBBIX MeIuariieepax.


https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D0%BD%D0%B0_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%BE%D0%B9_%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%D0%BF%D0%BB%D0%B5%D0%B5%D1%80
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l'eHepaTop
TaKT 0BbIX

Front Side

Cnot 0 e R e
rpacuyeckoro CnoTkl NaMsaTn
apantepa
BbICOKOCKOPOCTH! (@2 Bepr||7|
LNHa
PCI-Express unu MOCT
(KoHTpoINnep-
KOHUEeHTpaTop
namMmsTu)
BHYTPEeHHSSA
WvHa
CnoTsl PCI
FO>XKH bIN
MOCT
LWnuna PCI (KoHTpPONNEP-
kKoHueHTpaTop [DE
BBOJa-BbiBOOA) SAIA
Eth %SBt Pa3bémebl Ha
S mMaTepuHCKou
nnarte
Super |/O KoHTpoIEP
lNocnen. nopt
lMapan. noprt
HrMA
KnaBuatypa
(BIOS) MbiLLb
IIponyckHasi CHOCOOHOCTD INHHBI.
Tepmun "mpormyckHass ~ CHOCOOHOCTB" ONpENEIIIET KOTUYECTBO

JIAaHHBIX,

nepenaBaeMbIX IIMHOM 3a eIWHUIly BpeMeHU. [IpomyckHas cnocoOHOCTh U3MepsieTCs
B Merabaiitax B cekyHny (MoOaiit/c) unm B meradurax B cekyHnay (MoOwut/c). 3aech
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BOXHO HE IMyTaTh JTH JBa 3HAYEHUsA, IIOCKOJBKY CKOPOCTh B Merabaitax B
BOCEMb pa3 Ooibiie CKopocTy B Meradbutax (1 Oait = 8 Our).

CucreMHasi myHAa (MATHCTPAJIDb).

paccMOTpeHa paHee.
IlInHa mamMaTH — [MIMHA, KOTOpPasl COCAMHAECT OCHOBHYIO NMaMsTh C KOHTPOJUJIEPOM
MaMsITU B KOMIIBIOTEPHBIX CUCTEMAX.
OnepaTuBHasl NAMATD.

OnepatrBHas namath (anrn. Random  Access Memory, RAM — mnamsath
C MMPOU3BOJIBHBIM JIOCTYIIOM) — B OOJIBIIMHCTBE CIIy4aeB dHEPro3aBHCHMast YacTh
CHCTEMbI KOMIIBIOTEPHOM TaMATH, B KOTOPOW BO BpeMs pabOThl KOMITbIOTEpa
XPaHUTCS BBIMOJHACMBIA MAIIHMHHBIA KOa (IporpaMMbl), a TakXe BXOJHBIC,
BBIXOJIHBIE U POMEKYTOUYHBIC TaHHBIC, 00pabaThiBaeMbIe MPOILIECCOPOM.

OnepatuBHoe 3anoMmuHaromiee ycTporcTtBo (O3Y)— TeXHUYECKOe YCTPOMCTBO,
peanm3yroniee onepaTuBHOM naMaTu. O3Y MOXKET U3roTaBIMBATHCSA KAK OTACIbHBIN
BHEITHUM MOIyNIb WJIM pacmojiaraTbCsi Ha OJHOM KpHUCTaJIE C MPOIECCOPOM,
HaIrpuMep, B OJHOKPUCTATBHBIX IBM mii 0THOKpHCTaTBHBIX MUKPOKOHTPOJIIEPAX.

OOMeH JaHHBIMH MEXKIY MPOLECCOPOM U ONEPATUBHOM MaMATHIO MPOU3BOJUTCS Kak
HETNOCPEICTBEHHO, TaK U Yepe3 CBEPXOBICTPYIO NaMATh HYJEBOIO YPOBHs MO0, IpU
HaJWYMUU aIlllapaTHOI0 K31Ia IPOLieccopa, — 4depes KLl.

YceTpoiicTBA JUINTEJILHOI0 XpaHeHusa nudopmanuu.

B Hacrosmee BpeMs K OCHOBHBIM YCTPOWCTBAM JIOJATOBPEMEHHOM IaMATHU
OTHOCSITCS )KECTKUE MATrHUTHBIE JUCKH, HAKOIUTEIM HAa ONTHYECKUX JIHCKaX,
yCcTpoicTBa (uem-naMsaTd. PaHee Juisl JJIMTENBHOTO XpaHEHWs HWH(OpManuu
HCIIOJIb30BAJIMCh TAK)KE MArHUTHBIE JIEHTBI, TUCKETHI, MATHUTO-ONTHYECKUE JUCKH.

Ilepudepuiinbie ycTpOHCTBA.
Ilepudepuiinbie ycTpoiicTBa — 3T0  0000IIEHHOE Ha3BaHUE  YCTPOMCTB,
noaximouyaemeix k IIK. Mx pazmensror Ha ycTpolcTBa BBOJAA, BBIBOJAA W BBOJA-
BbIBO/Ia MHPopManuu. OHU MOTYT ObITh KaK BHEIIHUMHU, TaK U BHYTPEHHUMHU.

BHyTpeHHHMe — 5TO Te, KOTOpbIE YCTaHABIMBAIOTCA HA MATEPUHCKYIO IaTy: KecTkui
nuck; Bwupaeokapra;CereBas kapta;Wi-Fi apantep;3BykoBas kapta;Md  npyroe
obopynoBanue, koropoe noakirodaetcs B ciioTel PCI, PCI Express u SATA.

BHemHue — Te, KOTOpBIE MOJKIIOYAIOTCS K CACTEMHOMY OJIOKY CHapyKHU.
OcuHoBubie:Monutop;Knasuarypa;Mpiiib; Kononku; Haymuuku; Mukpodon; I Ipunrep;
Ckanep;MOV;¥YcrpoiicTBo OecriepedoitHOro MUTaHuUS.

W3 pononHuTEenbHBIX MOXHO Bbiieauth USB  ycrpoiicTBa:®nemika; Bluetooth
agantep; Wi-Fi agantep;3BykoBas kapta;Web kamepa;3G u 4G Mozaem; Y INIMHUTE;
Kaprpunep; Jxonctuk.

A Takxe HeKkoTopoe mpodeccuoHalbHOe 00opyaoBaHue:I'padudecKkuii IJIAHIIET;
[IpoexTop;ILnoTTep,3ByK0BOI MynbT;CeTeBOE 000pYAOBaHUE.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%AD%D0%92%D0%9C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D1%8D%D1%88_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%B0
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YcTpoiicTBa BBOAA

YerpoiictBa BBOga — 3TO 000pyAOBaHHE, KOTOPOE HCHOJIB3yeTCS s BBOJA
uH(pOpMaILUU B KOMIIBIOTED.

Knasuatypa
KomneroTepHast MbIlib
Mukpodon
Be6-kamepa

JI>KONCTHK
I'paduueckuit maHmeT
Ckanep

YcTporcTBa 3axBara BUAEO

K TakuM ycTpoiicTBaM OTHOCATCS ClIELMAIbHBIE KAPThl U MOAYJIH, KOTOPBIE
MO3BOJISIOT JIeaTh 3aXBaT BUJEO C BUJICOKAMEPHI, BUAEO MarHUTOQpoHa, Hu(PpoBOro
TIOHEpa U APYTUX HU(POBBIX YCTPOUCTB.

[Tocne HacTpOIKM 3aXBaT MPOUCXOAUT B CIICIIHAIBHYIO IPOTPAMMY, IOCTIE YETO
HAKJIABIBAIOTCS CrIeP((PEKTHI U TOTOBBIA MaTEepHall COXpaHIeTCa B IUPPOBOM
dbopmare.

VYcerpolicTBa BUEO 3aXBaTa ObIBAIOT KaK BCTPOCHHBIMU B KOMITBIOTED, TaK U
BHEIIHUMU C NToAKIoueHueM o USB.

YcerpoiicTBa BLIBOIA

YcerpoiictBa BbIBOJA — 3TO 000pyJI0BaHHE, KOTOPOE HCIOJIb3YeTCS JJisi BBIBOZA
uH(pOpMAIIU C KOMIIBIOTEPA.

MounwuTop

Kosonku n HaynmiHukn
IIpoekrop

IIpunTep

[TnoTTep (rpadonocTpouTeb)

OO0mme cBegeHuss 0  nepcoHaJbHOM KkKoMnbioTepe (IIK), xapakTepHCTHKH.
Kinaccndukanmus KOMILIOTEPHOH TEXHUKH.

OcHOBHBIMH (HYHKITMOHATBHBIMHU XapaKTEPUCTUKAMU MTEPCOHATLHOTO KOMITBIOTEPA
(ITK) siBnsiroTCSI:
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1. TIpon3BoaAUTEIHHOCTD, OBICTPOACHCTBHE, TAKTOBAs YyacToTa. [IponM3BOAUTEIHLHOCTH
coBpeMeHHBIX OBM wu3Mepsitor OOBIYHO B MWUIHApAax OINepanuii B CEKyHAY
(rurarepn).

2. Pa3psaaHoCTh MUKpOIpOIIECCOPa U KOAOBBIX HIMH HHTepdeiica. PaspsaaHocTs - 31O
MAaKCUMaJIbHOE  KOJIMYECTBO  pa3psloB  JABOMYHOIO  YHCIA, HAJX  KOTOPBIM
OJIHOBPEMEHHO MOYKET BBINOJIHATHCS MAIIMHHAS OIEPALlUsl, B TOM YUCJIE U ONEPALIHS
nepenaud uMHpopMauuu; 4em OoJiblIe pa3psAOHOCTh, TEM IPU IMPOYUX PABHBIX
yCIIOBUSIX, OyeT Oouiblie U Mpou3BoauTenbHOCTh 1K,

3. Tumel CHCTEMHOTO M JOKaJIbHBIX HHTep(deiricoB. Pa3Hble TUIBI HHTEpQEcoB
o0ecreunBarOT pa3Hble CKOPOCTH Mepeaayd MHPOpMAIU MEXAY Yy3JaMU MAallluHBI,
MO3BOJISIOT MOJAKIIOYATh PA3HOE KOJIMYECTBO BHEUIHUX YCTPOMCTB M Pa3IMYHBIE UX
BH/IBI.

4. EMKOCTH OIlEpaTUBHON mnamsATU. EMKOCTh ONEpaTUBHOM NaMITH H3MEpSETC
00b1yHO B ['0. 5. EMKOCTb HaKOMUTEIA HA KECTKUX MAarHUTHBIX IUCKax (BUHYECTEPA).
EMkocTh BUHUEcTepa nzMepsierca oosraHo B 10, TO.

6. Hamnuwme, Buabpl M eMKOCTh K3MI-MaMsATH. Kom-mamsate - 3710 OydepHasd,
HEJOCTYIHAasl JJI TOJb30BaTessl OBICTPOACHCTBYIOIAs MaMsTh, AaBTOMAaTHYECKU
UCIIOJb3yeMasi KOMIBIOTEPOM JUIsl YCKOpPEHHMsl omepanuii ¢ uHpopMmainuei,
XpaHsuieiics B 0ojiee MEAJIEHHO JEHCTBYIONINX 3alIOMUHAIOIIUX YCTPOMCTBAX.

7. Tun BUIEOMOHUTOpPA U BUJI€0AIaNITEPA.

8. Hannuue 1 Tl HaKONMUTENs HA ONTHYECKHUX AUCKAaX.

9. Hasninume 1 BUJIbI MyJIbTUMEUIHBIX ayAH0/BUIE0-CPEICTB.

10. Mmeromeecst mporpaMMHOE 0OSCIICYCHHE W BUJT OTIEPAITIOHHON CUCTEMBI.

11. AnnapatHast ¥ mporpaMMHasi COBMECTUMOCTb C JIpyruMu tuniaMmu DBM. Jlannas
COBMECTUMOCTh  O3HA4aeT BO3MOXKHOCTb  HCHOJB30BAHMS HAa  KOMIIBIOTEPE,
COOTBETCTBEHHO, TE€X K€ TEXHMYECKHX 3JIEMEHTOB M IMPOTrPaMMHOr0 OOecredeHHs,
YTO U Ha APYTUX TUIAX MAIlKH.

12. Bo3MOXHOCTH paOOTHI B BEIYUCIUTEIHHON CETH.

13. Haxgexxuocts. HazmeXHOCTh — 3TO CITOCOOHOCTEH CUCTEMBI BBIITOIHATH IIOJTHOCTBIO U
PaBUJILHO BCE 3a/laHHbIEe el (QYHKIUU.

14. CroumocTb, rabapuThl, BEC.

KommproTepHas TeXHHKA MOXKET KJIACCH(PHUIIMPOBATHCSA MO HA3HAYEHUIO, MOIIHOCTH,
pasmepaM, dJeMEHTHOM Oa3ze W T.4. Takoe pas3jeieHue KOMIIBIOTEPOB SIBISETCS
YCIIOBHBIM, YTO OOBSCHSCTCS CTPEMHUTEIHHBIM Pa3BUTHEM KOMIBIOTCPHOW HAYKH U
TeXHUKU. B 00111eM BUIe KOMITBIOTEPHI MOYKHO Pa3/IEIUTh: TI0 MPOU3BOIUTEILHOCTH U
OBICTPOJICHCTBHIO; 1O HA3HAYEHUIO, 10 YPOBHIO CHEIUANIHM3AIMW; 110 THUILY
MpoIieccopa; Mo OCOOCHHOCTSIM apXHTEKTYphl; MO pa3MepaMm. B 3aBUCUMOCTH OT
Habopa pemiaeMbIX 3a7a4, Ha OCHOBAaHUU KOTOPBIX (POPMUPYIOTCS TpeOOBaHUS K
XapaKTEPUCTHKAM, KOMIIBIOTEPHI NIETSAT HA: MEPCOHATBHBIC KOMITBIOTEPHI, pabouue
CTaHIUU; CEPBEPHI; MIUH(PPENMBI; CyIEpKOMITHIOTEPHI (KJIACTEPHBIC APXUTEKTYPHI).

ITepconaneubiii  koMmmbtorep (IIK) — npeaHazHadeH it yJOBJIETBOPEHUS
MOTPEOHOCTEN  OJHOTO  TIOJNB30BATENII M TPEACTABISIET COOOM  KOMILIEKC
B3aUMOCBSI3aHHBIX YCTPOWCTB, KaXJ0€ M3 KOTOPBIX BBINOJHIET OIPEACICHHBIC
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¢yukiun. IlepcoHanpHble KOMIBIOTEPHI YCIOBHO MOXHO pa3eNnTh Ha
npodeccuoHanbHbIE U OBITOBBIE (IOMAIIHErO UCTIOIb30BAHUS).

XapakrepasiM it [IK sSBISrOTCS: OpUEHTalMs Ha IMUPOKOE MPUMEHEHUE U HAJMYUE
HEKOTOpPOro Habopa CTaHJAPTHBIX TEXHUYECKUX CPEJICTB CO CPEAHUMH 3HAUYCHUSIMU
XapaKTEPUCTHK, KOTOPbIE MOIYT OBITh CYIIECTBEHHO YIJYYIIEHbl MO >KEJIAHUIO
MOJI30BATENsl; aBTOHOMHOE Hcnoib3oBanue [IK u, kak ciencteue, 00s13aTeabHOE
HAJIM4YUE y KaXJOTO0 KOMIBIOTEpPa CPEICTB BBOJA M OTOOpakeHHs WHGOpMaIuH,
TaKMX Kak: KJIaBUaTypa, Mbllb, MOHUTOpP, NPUHTEP U Jp, XapaKTEpPHBIX IS
pemaemMsbIx 3a/1a4; HHAUBUAYyalIbHOE Ucnolib3oBaHue pecypcoB [IK u He3HaunTenbHOe
HCIIOJIb30BAHUE PECYpPCOB JIPYTUX KOMIBIOTEPOB MPU HATUYUM MOAKIOYEHUS K
uH(pOpPMAIIMOHHOW ceTH, Hampumep, Internet. pabGota moa yHpaBieHUEM, Kak
MUHHMYM, HE CETEBOW OMEPALIMOHHON CUCTEMBI.

Pabouast cranmms (anrn. Workstation) — KoMIIIEKC TEXHHYECKUX M MPOTPaAMMHBIX
CPEICTB, MPEIHA3HAUYECHHBIX /JI1 PELIEHUs OIpPEAENICHHOro Kpyra 3anad. Pabouas
CTaHIMsI — KakK MeCTO palOoThl CIEHUAIMCTa MNPEJCTaBIseT cOOOM MOJHOUEHHBIN
KOMITBIOTED WM KOMIIBIOTEPHBIM TepMuHan (yCTpPOMCTBO BBOJa / BbIBOAA
MH(pOpMaMKU, OTIEJIEHHBIE YacTO OTHAJIEHHBIE OT YINPABIAIOMIETO KOMIIBIOTEPA),
HabOp HEO0OXOJUMOro MPOrPaMMHOIO OOECHeueHUusl, NMPU HEOOXOAUMOCTH MOXKET
JOTIOJIHATBCSA BCIIOMOTATENbHBIM O00OPYAOBAHUEM: IMPUHTEP, BHEIIHEE YCTPOWUCTBO
XpaHEHUs! JTaHHBIX Ha MAarHUTHBIX U / WM ONTHYECKUX HOCUTENSAX, CKaHEp LITPUX-
Koja u ap. Takxke TEpMUHOM «paboyasi CTaHIUS» 0003HAUYaIOT KOMIIBIOTEP B COCTABE
JIOKQJIbHOM  BBIYMCIMTEIBHON CETH OTHOCHUTENBHO cepBepa. KommbioTepsl B
JIOKQJIbHOM CEeTH MOJpa3AeiisiloTcs Ha pabouue cTaHIMM M cepBepbl. Ha pabounx
CTAaHLMIX TOJIh30BATENIM PEIIAIOT MPUKIAIHbIE 3a1aud (paboTaioT B 0a3ax JIaHHBIX,
CO3JAal0T JOKYMEHTBI, BBINOJHAIOT pacueThl). CepBep 0OCIyKMBaeT CeTh U
MPEAOCTABIISIET COOCTBEHHBIE PECYPChl BCEM Y3JIaM CETH, B TOM 4HCIe U paboyum
CTaHIUSIM.

CepBep (server) — KOMIIBIOTEP, MpEIHA3HAYEHHBIH JUISI TIPEIOCTABJICHUS CBOUX
UH(OPMAITMOHHBIX U PACUYETHBIX PECYpPCOB B oOIiee mosib3oBaHue. OH 00CITyKHBaeT
3anpockl OT pabounx ctanimit wim [1K.

Mboiiagdpeiim (Mmainframe) — Bbicok03(p(peKTHBHAS BBIYMCIUTEIbHAS MAaIllMHA C
MOBBIIICHHBIM Pa3MepPOM OTEPaATHBHOMN MaMATH U JKECTKOTO JHCKa, CIIOCOOHA JeaTh
MHOECTBO CJIOXHBIX BBIYMCICHHA OJHOBPEMEHHO W HEMPEPHIBHO B TCUCHHE
amuTensHoro  BpemeHu. OCHOBHash cdepa HCHOJb30BaHHS  MAIUHPPEHMOB —
KOMMEPUYECKHUE OPTaHU3aI|H, IICHTPhI HAYYHBIX UCCIICTOBAHMA.

CynepkoMnbloTep (KJIacTEpHasi  apXUTEKTypa) —  BBIYUCIUTEIbHAs  MalllWHa,
3HAYUTETFHO TIPEBOCXOJUT IO CBOMM TEXHUYECKHMM IMapaMeTpam OOJBITMHCTBO
CYIIECTBYIOIIUX KOMITbIOTEPOB. Kak mpaBuio, COBPEMEHHBIE CyNEPKOMITBIOTEPHI —
ATO OOJBIIIOE KOJIMYECTBO BBICOKOIPOU3BOAUTEIBHBIX CEPBEPHBIX KOMIBIOTEPOB,
COCAMHEHHBIX JPYTr C JIPYTOM JIOKAJIBHOM BBICOKOCKOPOCTHOM MAarucTpayiblo JJist
JOCTUKEHUS ~ MAaKCHUMalbHOM  MNpPOU3BOAUTEILHOCTH B paMKax  IOJX0ja
pacrapasieIMBaH!s BBIYUCIUTENBHOTO MPOIECCA BBITOTHEHUS 3aaUH.
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Hlecroii Bonpoc: Ilpunuunet /I:x. @on Heiimana.

B 1946 roay . doH Heiman, . MlongctaiH n A. Bepkc B cBoen

COBMECTHOW CTaTbe U3NOXUNN HoBble NPUHUWUNBI NOCTPOEHUA U

hyHKLUMOHMpoBaHua 3BM:

1. Wcnonb3oBaHue ABOUYHOU CUCTEMbI CHUCNEHUSA

+ YnpollaeTcs TeXHUYeckasa peanusauusa annaparypsl Ans

06paboTku ABOUYHbLIX KOZOB.
2. TpuHUKMN nporpaMMHOro ynpaBneHus

+ lMporpamma cocTouT U3 Habopa KoMaH[, KOTOpbIe BbIMOMHAKTCA
NpoLUEeccopoM ApYr 3a APYrom B onpepeneHHoil

nocneaoBaTefbHOCTY.
3. [MpuHUMN ogHOPOAHOCTH NaAMATH

« Kak nporpaMmsl, Tak 1 AaHHbIE XPaHATCA B OAHOW U TOMN Xe namsTy
W KOAUPYIOTCA B ABOUYHOW CUCTEME; HaZ KOMaHgamMu MOXHO
BbINOMHATL Takue e AeNCTBUA, Kak n Haa AaHHbIMU.

4. T[puHUMN agpecHOCTH

+ MamATb COCTOUT U3 NPOHYMEPOBaHHbLIX AYeeK; NpoLeccopy B
NPON3BONbLHbLIA MOMEHT BpeMeHU AocTynHa nibasn sveiika.

9 I'Ipuuuun' nocnenbaafenbnoro nporpamMMHOro ynpasneHus. Bce

KOmMaHAbl pacnorarakoTtca B NaMATU U BbINOIHAKTCA nocneaoeareribHo,

oAHa rocrie 3aBepLueHus 4pyro.

6. [MpuHuun ycnoeHoro nepexoga. KomaHasl 13 NnporpaMmmbl He Bceraa
BbINOMHATCA OAHAa 3a Apyroit. BoaMOXHO NpucyTCTBME B Nporpamme
KOMaH[ YCrOBHOTO NEpPEexoa, KOTOpble M3MEHSAIOT NocneoBaTenbLHOCTb
BbINOSTHEHUSI KOMAHA B 3aBUCUMOCTM OT 3HaYEHUIA AaHHbIX.

KomMnbloTepbl, NOCTPORHHBLIE HA 3TUX NPUHUMNAX, OTHOCHT K TUNY (DOH-HENMaHOBCKUX.

B obmem ciyaae, korga ropopsr o6 apxurextype don Heiimana, nogpasymesaor dusugeckoe
OT/IeJIEHHE ITPOIeccOPHOTO MO IV IS OT YCTPOICTE XpaHeHU A TPOrpPaMM | JIAHHEIX,

» NpPUHUMN obulero yctpomnctsa 2BM:

ANY [&31 VY [ VBB
A A
Y
OnepartueHas
namate (ON) | g

» MPUHUMN MPOMU3BOABHOTO AOCTYNA K OCHOBHOM NAMATH;

» NPUHUKMN XPAHUMOW NPOTPAMMBbI;
» NPUHUMN NPOTPAMMHOIO YNPABAEHUA.,
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ApPXUTEKTYPA OOH HenmaHa

B 1946 rogy A»oH ¢dboH HemmaH
chopmynuposan NMPpUHUUMbI apXUTEKTYpPbl
KOMNBHOTEPOB.

- [lpoueccop:

— ApudMeTnko-noruyeckoe ycrponcrso (AJ1Y).
— Ynpasnswouee ycrponcteo (YY).

- 3anoMuHatouee ycTponcTeo (namsaTs),
nMeruwlee NporpamMmy, XpaHmMMyr B NamaTun
KOMNbHOTEPA.

- OnepaTtuBHOe 3anoMuHamuwee ycrponcreso (0O3Y).
— BHewHee 3anoMmuHarwwee ycrponcreo (B3Y).

- YCTpOMCTBO BBOAA-BbIBOAA MHDOPMaLUKU
(YBB).
— YCTpOMUCTBO BBOAA.
— YCTPOMUCTBO BbIBOAA.

Ceabmoii Bonpoc: IIpuHIun padoThbl BLIYUCIANTEIbHON TEXHUKH.

Kaxaplil 31IEeMEHT WM YCTPONCTBO BBIYMCIUTEIBHON TEXHUKU UMEET TPU OCHOBHBIX
KOMITIOHEHTAa: 3TO KaHajl BBOJa JaHHBIX, OOpaOOTUYMK JaHHBIX M KaHajl BBIBOJA
pPEe3yJIbTATOB.

Kananom BBOja OOBIYHO SIBISIETCS Kakas JTHOO pa3HOBHUIHOCTH KJIABHATYpPHI (HAOOp
KHOIIOK C OTIPEACIICHHBIMI KOMaHAaMH JIJIs KaXJI0W U3 HUX B IU(poBOM BHUE) THOO
KaKO# TO BUJl MaHUITYJIATOPA, MPeoOpa3yromero nHhopMaIuio B IIudpoBoe 3HAUCHHE.

YceTpolicTBOM BBIBOJA, B OOJBIIMHCTBE CIYYaeB MOXKET SIBISATHCS AUCILIEH (dKpaH),
100 Kako TO BUJ MAHUMYJSATOPA, CIIOCOOHOTO MPeoOpa30BbIBATh OJANH BUJ SHEPTUU
B IPYTrOii, HAIIpUMeEp JIEKTPUUYECKYIO0 B MEXAHUYECKYIO (pyKa poOoTa).

W nocnenHuii ¥ cambIM TJIaBHBIM YCTPONCTBOM SIBIIE€TCS OOpabOTYMK JAaHHBIX, TO
€CTh YCTPOMCTBO, IpeoOpasyroliee MHPOPMAIMIO MOCTYMAMIIYI0 Ha KaHaJl BBOJAA
JTAHHBIX B PE3YJIbTaThl 00PaAOOTKH.

PaGora kommpioTepa oOecmieuWBaeTCs, C OJHOW CTOPOHBI, amMapaTHBIMU
YCTPOMCTBaMM, a C IPYrol — mporpaMmamu. AmmnapatHoe oOecreueHne BKIYaeT B
ceOsl BHYTpPEHHHE KOMIIOHEHTHI (TPEeXkIe BCEro MHTErpalbHbIC MHKPOCXEMBI, B TOM
YKCIIe TPOIECCOPhI, a TaK)KE CUCTEMHBbIE M HMHTEepQEHCHBIC IUIAThl) W BHEIIHHE
ycTpoiicTBa  (MOHUTOPBI,  HPHUHTEPHI, MOJEMBI, AKyCTHYECKHE  CHCTEMBI).
KomMrmbroTepHbIe IporpaMMbl MOAPa3ASIISIOTCS Ha TPH KaTerOPHH:
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[IpuknanHeie MporpamMMbl, KOTOpPbIE HEMOCPEACTBEHHO BBIMOJIHAIOT HEOOXOAUMBIE
NOJIb30BATEN0  KOMIbIOTEpAa palbOThl (peAakTUpPOBAHUE TEKCTOB, 00paboTKa
WH(OPMALIMOHHBIX MaCCHBOB, IPOCMOTP BHJICO0, IEPECHUIKA COOOIICHUI).

CucrtemHble MporpamMMbl, OCOOYIO pOJIb CpeAu KOTOPBIX HIPAET ONeparMoHHAs
CUCTEeMa — IporpamMma, VYOpaBisIoOmas KOMIBIOTEPOM, 3aIllyCKaromasi JIpyrue
IPOrpaMMbl U BBITIOJIHSIONIAS] CEPBUCHBIE PYHKIIMU MIPH paboTe KommbioTepa. Jpyrue
CEPBUCHBIE MPOTPAMMbl OOBIYHO BBIMOIHSIOT Pa3IuYHbIe BCIIOMOTaTeNIbHbIE (DYHKIIMH
— CO3Jal0T PE3EpBHbIE KOMWUU HCHOJIB3yeMOM HWH(OpManuu, MTpOBEPSIOT
paboTOCIIOCOOHOCTh YCTPOMCTB KOMITBIOTEPOB.

NHCcTpyMEHTaIbHBIE  MPOTPaMMbl  (CUCTEMBI  MPOTrpaMMUPOBaHMs),  KOTOPHIE
IIOMOTalOT CO3/1aBaTh HOBBIE ITPOTPaMMBI JUIsl KOMITBIOTEPA.

— IlpuHIun agpecyeMoCTH aMsTH.

— IIpuHITUTT OAHOPOAHOCTH MAMSTH.

— IlpuHUMNO KCHOJMB30BaHUSI JBOWUYHOW CHCTEMBI ISl NPEACTABICHUS KOMAaHH H
JTAHHBIX.

— IIpuHIUIT TPOTPaMMHOTO yIPaBICHUA.

—IIpunnun ¢u3nuecKoro pa3ieiieHus] YCTPONUCTB XpaHEHUs! MPOTpaMM U JaHHBIX OT
IPOLIECCOPHOTO MOJYJIS.

BocbMmoii Bonpoc: OCHOBHBIE 3TaNbl Pa3BUTHS MHPOPMAMOHHOIO 00LIECTBA.
JTanbl Pa3’BUTHHA TEXHHYECKHX CpPeIcTB W HHOOPMAIMOHHBLIX PECYPCOB.
Ioxogaenus IBM.

OpnHOM M3 BAXKHBIX CTOPOH MPAKTHUUECKOW NEATEIbHOCTH 4YelloBeKa Bceraa ObulH
BbIuKclieHus. OHU MOTYT OBITh BBITTOJIHEHBI YCTHO, TUCbMEHHO, B MHCTPYMEHTAJIbHOU
(dopMe U MPOLLIM JONTUUA MyTh Pa3BUTHUSA: OT Cu€Ta Ha NaiblaXx IO COBPEMEHHBIX
KOMIIBIOTEPOB.

Py4Hoii. /[anHbBIN 3Tanm OCHOBBIBAJICS HA NPUMEHEHHM MAJIbIEB PYK U HOT. Benenue
cuera MOpy IIOMOIIM TEPEKIIAAbIBAHUSA PA3JIUYHBIX MPEAMETOB W TPYINIMUPOBKU
IpeACTaBIIsIeT COOOM MPEAIIECTBEHHUKA cUeTa Ha abake — caMOM Pa3BUTOM JIPEBHEM
cyeTHOM TIpubope. B kayecTBe aHanora JaHHOTO CPEJCTBA MOXKHO NMPHUBECTH CUETHI,
KOTOPBIE€ UCTIOJIB3YIOTCSI HEKOTOPBIMHM JIFOJIBMU 10 CETOAHSAIIHUMN JCHb.

BoruuciaurenbHbie npuOoOpbI U yeTpoiicTBa. Takue npucnoco0ieHrs MOsSBUINCH 32
CUET 3HAYMUTEIIBHOTO pa3BuUTHUs MexaHUkud B XVII Beke, BCAEACTBHUE YETO TMOSIBUICSA
MeXaHHU4YeCKui crmocod BeumciacHU. B 1642 r. mosBuiaach MeXaHWYECKas CUYCTHAsS
MmamrHa - [lackanb u300pesl BOCBMHUPA3PSAHYIO MOJAEIh CUYETHOM CyMMUpYHOLIEH
MamuHbl, B 1673 1. JleOHUI co3man NEpBhIid Tak Ha3bIBaeMbId apudMOMETp, TIPH
ITIOMOIII KOTOPOTO MOYKHO OBLIO BBITIOJHSATH BCE YETHIPE ACUCTBUS apU(PMETHKH. A
MEepBOMl MAIIMHOW C 3allOMUHAIOIIMUM YCTPOMCTBOM Oblja MaIlnHa, CO3JAaHHAs
aHrIMickuM  ydeHpiM  UYapne3om ba0Oumxem B 1823 1. IlepBeiMm B mupe
MIPOTPaMMHUCTOM OblIa JIOYb HM3BECTHOTO aHTJuiickoro mosta J[xopka baiipona
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repuoruHs Ana Jlasineric.

DileKTpoMexXaHuvYecknid. JlaHHBIN 3Tan ABISeTCs] HAUMEHEE POJOJIKUTENbHBIM, TaK
KaK MPOJOJDKAJICA OH Ha MpoTshkeHuH 60 jeT, HaurHas OT BOSHUKHOBEHHUS MEPBOM
ANEKTPOMEXAHUYECKON MalluHbl U 3aKaHuuBas (OPMHPOBAHHUEM IE€PBBIX CUETHO-
AHATUTUYECKUX KOMIUIEKCOB, COJEpXAIIMX B CBOEH CTPYKTYpe COPTHPOBOYHYIO
MaluHy, TaOyisTop W pydHoW mepdoparop. B wyacTHocTH, mocieqHue H3AEIUS
UCIOJIb30BAIUCH ISl 00paOOTKU pPe3yJIbTaTOB MEPENUCH HACENEHUs B Pa3IMYHBIX

cTpaHax, Bkioudas Poccuro. B 30-40 e ronsl Konpan Lly3ze pabdoran Haj mMalinmHamu
Z

DJIEKTPOHHBIN. IMEHHO OH CBSI3aH C MOSIBJIEHUEM AJIEKTPOHHON BBIYHCIUTEIBHOU
MamuHbl o HazBanueM ENIAC B 1945 rony B CIIA u Hocwia Ha3Banue ENIAK.
PykxoBonutensimu mpoektra moctpoenuss ENIAK 6bpumm JIx.Exkepr u xx.Moyunu.
[TepBbie cepuithbie D9BM Hawanu Bbiltyckath B 1954 r. B Ykpaune nepBas OBM
ObL1a cozmana noj pykoBoactBoM C. A. Jlebenera B Kuese B 1951 r.

B wucropun nanpHeiumero passutus OBM IpHHATO BBLACIATH Cpa3y HECKOJIBKO
NOKOJICHHM, B KaXXJIOM M3 KOTOPBIX €CTh CBOM YHHKAJIbHBIC XAPAKTEPUCTUKU H
OTJIMYUTEIbHBIE MpHU3HAKU. TakuM 00pa3oM, KaXAblil OTIENbHBIN 3Talm BHEC
COOCTBEHHBI BKJIaJ] B Pa3BUTHE COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHH U
(opMHpOBaHKE TAKOT'O OOIIECTBA, KOTOPOE M3BECTHO HAM Ha CETOAHSIIHUN JEHb.

PaszBurtHne cpeacTB BLIYHCIUTEILHON TEXHUKH,
MexaHH4YeCKHU epuol.

Mpbicap O CO3JaHMM aBTOMATUYECKOW BBIUMCIUTENBHOW MAIUHBI, KOTOpasi Obl
paboTtana ©0e3 ywacTusl 4YEJOBEKa, BIIEpBbIe OblIa BbICKA3aHa AaHTJIMHCKUM
mateMatukoM Yapnszom ba06umkem (1791-1864) B navane XIX B. B 1820— 1822 rr.
OH TIOCTPOMJI MAIIUHYy, KOTOPasi MOTJIa BBIYUCIISATH TaOJIUIIBI 3HAUCHHH MHOTOYJICHOB
BTOPOTI'O MOPSIAKA.

1. Mammna bnesa Ilackans.

2. Mammna [N'otdpuna JleiiOuura.

3. PaznoctHas mamuHa Yapis3a ba00umxa.

4. Mammna ['epmana Xouiepura.

DJIEKTPOMEXAHNYCCKHUI ITAI.

DJIEKTPOMEXAHUYECKAN 3Tall — CaMblid HE MPOJOJIKUTENIBHBIA B UCTOPUM PA3BUTHS
BBIYMCIUTEIBHON TeXHUKU. OH nmuics Bcero okosio 60 jgeT. DTo MpOMEKYTOK MEXKIY
uzooperenuemM B 1887 romy mepBoro Talynstopa g0 1946 roma, korja BO3HHUKIIA
camas nepasg OBM (ENIAC). HoBble MallinHbl, 1eWCTBUE KOTOPHIX OCHOBBIBAJIOCH HA
ANIEKTPOIPUBOAE U DJIEKTPUUYECKOM PEJIe, MO3BOJISIIM NPOU3BOJNUTH BBIUUCIEHUS CO
3HAUYUTETHLHO OOJIBbIIEH CKOPOCThIO M TOYHOCTHIO, OJHAKO MPOIECCOM Cu€Ta TO-
MpeXHEMY JTOJDKEH Obul ympasisaTh denoBek. B 1930 romy amepukanen BannoBap
bym co3gan muddepennmanbupiii  aHanm3aTtop. B melicTBHe e€ro  IPUBOAUIIO
ANEKTPUYECTBO, a JJI1 XPAHEHUSI JAHHBIX MCIIOJIb30BAIUCh AJIEKTPOHHBIEC JIAMITbl. JTa
MaluHa crnocoOHa Obula OBICTPO HAXOAUTH PEIICHMS CIOXKHBIX MaTeMaTHYEeCKUX
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3anay. Emé€ uepes mecTs et aHrauiickuM  y4€HbIM ~ AJlaHOM — ThIOpUHTOM — ObLiIa
pazpaboTaHa KOHIIEHITUS MAIIMHBI, CTaBIIasi TEOPETUUECKOW OCHOBOM JJIsI HBIHEIITHUX
KoMIbioTepoB. OHa 00Jagaia BCEMU TJIABHBIMA CBOMCTBAMHU COBPEMEHHOTO CPEICTBA
BBIYMCIUTEILHON TEXHUKU: MOIJIA MOIIAroBO BBIMOJHSTEH ONEpali, KOTOpbie ObLIN
3amporpaMMHpPOBaHbl BO BHYTpeHHEN mnamatu. CrycTsa roja mociie 3toro Jlxopx
Crubun, yuénsiii u3 CIIA, u300pén mepBoe B CTpaHE >JIEKTPOMEXaHHYECKOE
YCTPOMCTBO, CHOCOOHOE BBINOJHATH JBOMYHOE cioxkeHue. Ero npeiictBus
OCHOBBIBAJIUCh Ha OylieBoi anreOpe — MaTeMaTHYEeCKOM JIOTMKE, CO3JaHHOW B
cepenune XIX Beka /[xxopmxeM byneM: ncnonb30BaHUU JIOTUYECKUX OomnepatopoB U,
WM n HE. Kaxnaplii mocieayrouyid 3Tan pa3BUTUS BBIYMCIUTEIBHOM TEXHUKHU
BKJTFOYAJT B ce€0s1 Bce 00JIee CII0KHBIE pa3pabOTKU U U300pETCHHUS.

DJICKTPOHHBIN JTAIl.

B cuny (u3uMKO-TEXHHMYECKOW TNPUPOIbI pefieiiHas BBIYMCIUTENIbHAS TEXHHUKA HE
MO3BOJIsJIA CYIIECTBEHHO MOBBICUTH CKOPOCTh BBIYMCIICHUI; AJI1 3TOTO MOTpeOoBajcCs
Mepexo/] Ha 3JIEKTPOHHbIE O€3MHEPLUUOHHBIE 3JIEMEHTHI BBICOKOTO OBICTPOICHCTBUS.

IpexnocblIKU co3nanusa JBM.

MaremaTnyeckue:

— IBOMYHAs CUCTEMA CUUCIICHUS;

— anrebpa oruku, papadorannas J[x. bynem.

Anrebpanyeckue:

— abcTpakTHas MamnHa ThIOpHHTa.

Texnnueckue:

— pa3BUTHE ANEKTPOHUKHU.

Teopernueckue:

— pe3ynbTarsl padot K. llleHHOHA, COEIMHUBIIETO 3JEKTPOHUKY U JOTUKY. B 1884 .
DJIMCOH OINHCAT OTKPBITOE UM SBJIEHUE TEPMOAIEKTPOHHOU 3muccuu, B 1897 romy
HeMeukuil ¢pu3uk bpayH m3o0pen anekTpoHHO-ITy4YeByt0 TpyOKy, B 1918 rony bonu-
bpyeBuu wu300pen nammoBbiii Tpurrep. Kak BUIHO 5SIEKTPOHHBIE YCTPOMCTBA
JIOCTaTOYHO XOPOIIO ObUIM Pa3BUTHI K TOMY BPEMEHHU, KaK MOSBUIUCH IEPBbIC
ABTOMATHUYECKUE BBIUMCIUTEIIbHBIC MAIIINHBI.

[TepBoit 9BM MoxHO cumTaTh aHriuiickyto mammuHy Colossus, co3nannyio B 1943
roay npu yuyactun Anana Teropunra. Mammnna cogepsxaia okosio 2000 3J1eKTpOHHBIX
JaMrm W oOiajana JOCTaTOYHO BBICOKMM  OBICTPOJCHCTBHEM, OJIHAKO OblLia
Y3KOCTIEUATU3UPOBAHHOM.

IMoxkoaenusa IBM.
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MOXHO BbIACNNTE D OCHOBHLIX NOKoNeHnA 2BM. Ho aeneHne KOMNBLIOTEPHON TEXHWKWN HA NMOKONeHUA — BeCbMa
ycnoBHasn,

| nokonenvie IBM: IBM, ckoHCTpyMpoBaHHbie 8 1946-1955 rr,

1, 2nemeHTHan 6a3a; INEKTPOHHO-RAKYYMHBIE NaMiil,

2, CoeanHeHne aNeMeHTOR: HABECHOWK MOHTAaX NPoOBOAAMU,

3. Fabaputel: 3BM BeinonHeHa B BWAE rpoMaaHbix LKahos.

ATV KOMMNBIDTEPK! BLINY OrPOMHLIMY, HEYAOOHLIMU U CAVLLKOM AOPOrMMU MAtLNHaMKW, KOTOPLIE MOrAK Npuobpectin
KPYNHBIE KOPIoPauun v NpasnTescTea.

Namnil noTpebnsann BoNLLI0E KONUMHECTBO INEKTPOIHEPT NN 1 BLIASNHIN MHOIO Tenna.

4. Beicrpogencrave: 10 — 20 reic. onepaynin B cekyHay.

5. AkCnnyaraumsd: CHoXHAaA N3-3a HACTONO BLIXOAE N3 CTPOA 3NEKTPOHHO-BAKYYMHBLIX NaMI1.

6. lNporpaMmMmupoBaHue: MallnHHBIE KOALL [TPY 3TOM HAAO 3HATEL BCE KOMAaH ALl MALLWHBLI, ABONUHOE NpeacTagneHne,
apxurektypy 2BM. B ocHOBHOM BLIIN 3aHATELI MaTeMaTUKU-NPorpamMMucTil. OBcnyxunearmne 3BM Tpeboeano ot
nepcomana BLICOKOro nNpodeccnoHannima.

7. OnepatuaHas namaTk: 4o 2 KGaAr,

8. [lanHulie BBOAVNNNCE N BbIBOAWNWCL C NOMOLLLIO NepdokapT, nepdponenT.

Il mokonexue 3BM: 3BM, ckoHCTpynpoBaHHble B 1955-1965 rr.

B 1948 roay [lxox BapauH, Yunsam Loknu, Yontep EpatreiiH nsobpenu TpaHancTop, 3a n3obpeTeHne TpaH3nUcTopa
OHM nonyunnu Hobeneeckyto npemuio B 1956 1.
1 TpaH3ucTop 3ameHan 40 3neKTPOHHBIX Namn, BbIn HAMHOTO JeLLeBne U HagEXHee.

B 1958 rogy cozgaHa mawmHa M-20, BeinonHsaewas 20 TeiC. onepauyii B cekyHay — camas MolHas 3BM 50 — x rogoe
B EBpOne.

1. 3neMeHTHasA 6a3a: NOyNPOBOAHWKOBEIE 31EMEHTLI (TPaH3WUCTOPLI, ANOARI).

2. CoefMHeHWe 3NeMeHTOB: NeYaTHbIe NAaThl 1 HABECHOR MOHTaX.

3. TabapuTbl: 3BM BhiNonHeHa B BW/E OAHOTUMHbIX CTOEK, YyTh BhiLLE YEN0BEYECKOro POCTa, HO ANS pa3MeLLeHNn
TpeboBanca cneuuransHbIi MaWNHHLIA 3an.

4, beictpogercreue: 100 — 500 Thic. onepauwii B cekyHay.

5. 3kcnnyaTauma: BolYMCAMTENBHbIE LIEHTPbI CO CNelManbHbIM LWTaToM 06CTyXMBatoLLEro NepcoHana, nosaeunack
HOBad CneLMansLHoCTL — oneparop 3BM.

6. [porpamMmMupoBaHmne: Ha anropUTMUYECKUX A3bIKax, NOABNEHWE NepBbIX ONepPaLMoHHbLIX CUCTEM.

7. OnepatnBHanA namATe: 2 — 32 Kbaiir.

8. BBe&H NPWHLMN pa3jeneHuUA BPEMeHW — COBMELLEHWE BO BpeMeHW paboThl pasHbIX YCTPOMCTE.

9. HegocTaTok: HECOBMECTUMOCTE NporpaMmHoro obecneyeHns.

Y)(e HauMHas Co BTOPOro NOKONEHWA, MaLMHbI CTanW AenUTbCA Ha BonbLune, cpegHne W Manbie No NpyU3Hakam
pa3MepoB, CTOUMOCTH, BEIYUCIUTENBHBIX BO3MOXHOCTEA.

Tak, HebonbLUMEe OTeYECTBEHHLIE MALLKMHLI BTOPOro nokonenus («Havpus, «Pazgams, «Mup» u gp.) 66101 B koHue 60-x
roACB BMOMHE AOCTYMHBI KAXA0MY BY3Y, B TO BPEMA KakK YyNOMAHYTaA Bilwe 63CM-6 uMmena npodeccMoHansHble
nokasaTenu (1N CTOMMOCTL) Ha 2 — 3 nopsaka Beille.
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Il nokoneHve 3BM: 3BM, ckoHcTpyupoBaHHbie B 1965-1970 rr.

B 1958 roay [xek Kunbu n PobepT Holic, He3aBnCMO Apyr OT Apyra, n3obpeTatoT nHrerpansHyto cxemy (MC).
B 1961 roay B npogaxy noctynuna nepeas, BoiMoNHeHHas Ha N1acTUHE KPEMHUA, UHTerpanbHas cxema.

B 1965 rogy HauaTt BeIMYCK CeMeNCTBa MaLLWH TpeTbero nokoneHns IBM-360 (CLLA). Mogenn uMenn eaunyro cuctemy
KOMaHA 1 0TAMYanuce Apyr oT Apyra 06 LEMOM ONepaTUBHON NaMATY U NMPOU3BOAUTENBLHOCTLHD.

Puc. 1 1BM-360
B 1967 roay Hauat Bbinyck 63CM - 6 (1 mMnH. onepauwii B 1 ¢) n «3n66pyc» (10 maH. onepauwii B 1 c).

B 1968 roay cotpyaHuk CTaHAdOpACKOro uccnefoBaTenbckoro LeHTpa Alyrnac 3Hrens6apT npoaeMoHCTpypoBan
paboTy nepBoii MbiLL.

B 1969 rogy ¢upma IBM pasgenuna noHATUA annapaTHbIx cpeAcTe (hardware) n nporpamMHele cpeacTea (software).
®upMa Ha4ana npo4aBaTb NPOrpaMmHoe ofecneyeHre 0TAeLHO OT XeNe3a, NoM0XIB HaYano UHAYCTpUN
NporpaMMHoro obecneyeHus.

29 okrabps 1969 roga npoxoanT npoeepka paboTkl camoid nepeoii rnobansHoii BORHHOI KOMMBHITEPHO CeTU
ARPANet, ceA3blBaKLLEl nccnegoeaTensckue nabopatopiu Ha Tepputopin CLLUA.
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IV nokonenune 3BM: 3BM, ckoHCTpyvpoBaHHele HauuHas ¢ 1970 r. no Hayano 90-x rogos.

B 1971 roay co3paH nepeslit Mukponpoueccop dupmoii Intel. Ha 1 kprcranne chopmmuporany 2250 TpaH3MCTOpOB.

1. 3neMeHTHan 6a3a: MHTerpanbHble CXeMbl.

2. CoeHeHWe 3N1eMeHTOB: MeyaTHble NAaTkl.

3.TabapwTbl: 3BM BEINONHEHE B BUAE OAHOTUMHBIX CTOEK.

4. buictpogeiictare: 1 — 10 mMnH. onepauwii B cekyHay.

5. 3Kcnnyatauna: Bel4MCIUTENbHBIE LIEHTPSI, ANCNNEAHBIE KNacChl, HOBaA CNeUnansHOCTL — CUCTEMHBLINA
NporpamMMMCT.

6. MporpaMmupoBaHme: anropuUTMNYeCcKUe A3bIKW, ONepaLMoHHble CUCTEMBI.

7. OnepatueHas namsTe: 64 Kbaiir.

”[]M MPOABWAXEHWMI OT NePBEOro K TpeTeemMy NOKONEHWH DAANKANEHO U3MEHWNNWCE BOSMOXHOCTK NPOrpaMmmMmupoBaHiA.
HanucaHue nporpamm B MallMHHOM KoAg ANA MallliH NepBoro NokoaeHmA (n HyTb bonee NpocToe Ha ACCEMﬁJ’IE‘pE} AnaA
bonklweid YacT MawuH BTOPOro NOKoNeHWA ABNAETCA 3aHATHUEM, C KOTOPLIM NOAaBASAHOLLEE BONLILNHCTEOD
COBpeMeHHEIX NPporpaMMUCTOR 3HAKOMATCA NPK Gﬁyl-{EHMI.’I B BYy3e.

[MoABneHue npouedypHbIX ASLIKOB BLICOKOro YpoOBHA U TPAaHOIATOPOB C HUX bbino NepebIM LWAaromM Ha nyTu
PaAMKaNeHOro paclupeHa Kpyra nporpamMmMm1CcToR. Hayqule paﬁoer{M M MHXEeHepkel CaMW CTann NNcaTe
nporpamMmel 418 pellleHWA CEOWX 3a4a4.

¥Yxe B TpeTbeM NOKONeHWN NOABUANCE KPYNHbIe YHUPUUMPOBaHHbIe cepin 3BM. Ana 60ablwnX U CpeHUX MaLUWH B
CLUA 370 npexae Bcero cemericTo IBM 360/370. B CCCP 70-e 1 80-e roabl Obinun BpeMeHem Co34aHuns
YHUGWLMPOBaHHBLIX cepun: EC (eguHan cuctema) 3BM (kpynHble 1 cpegHve MaluHel), CM (ciuctema mansix) 3BM wn
«3NeKTPOHWKa» (Cepra MUKpo-2BM).

B 1x ocHoBy BbinK NonoxeHbl aMepukaHckve npotoTunel dupm IBM v DEC (Digital Equipment Corporation). bbiaw
CO3/1aHEI M BIMYLUEHE! 4ecATKW Mogeneid 3BM, paznnyarolmecs HazHauyeHeM U NPON3BOAWTENBHOCTEIO. WX BIMYCK
ObIn NpakTUyeckn NnpekpalleH B Hadane 90-x rogoe.

B 1975 roay IBM nepgoii HauMHaeT MPOMbILLINEHHOE NPOW3BO/ACTBO Na3epHbIX NPUHTEPOB.

B 1976 roay dupma IBM cozgaet nepebii CTPYAHLIA NpUHTEp.
B 1976 roay cozaaHa nepgas MN3BM.
Ctue [xo6c n CTve Bo3HsAK opraHu3oBany NpeanpuaTie No M3roTOBAEHVH NEPCOHANBHLIX KOMMNbIOTEPOR «Apples,

npeAHazHaueHHbIX AnA 60NbLLIOTOo Kpyra HenpodeccMoHanbHbIX nonb3oearenei. Npogasanca Applel no Becbma
MHTepecHOW LieHe — 666,66 gonnapa. 3a fecATb MecALeB YAanock peani3oBaTe OKOMO ABYXCOT KOMMIEKTOB.
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B 1976 rogy nosierMnace Nepean AUCkeTa AvameTpom 5,25 Aroiima.

B 1982 roay dmpma IBM nprcTynuna K Beinycky komnstoTepos IBM PC ¢ npoueccopom Intel 8088, B kaTopom Bbinw
3a70XeHbl MPUHLMINLI OTKPLITOA apXxUTeKTypbl, BNarojaps KOTOPOMY Kaxk /bl KOMMNbITEP MOXEeT coBMpaThCA Kak U3
KyOUKOB, C YY4ETOM UMEOLLIMXCA CPEACTB U C BO3MOXKHOCTBH MOCIeAYOLIUX 3aMeH 6NoKOB 1 406aBNeHUA HOBBIX.

B 1988 rogy Bbin co3saH Nepeblil BUPYC-«YepEb», NOPAXKALLWA INEKTPOHHYH MOUYTY.

B 1993 rogy Hayanca eeinyck komnetoTepoe IBM PC ¢ npoueccopom Pentium.

O U s o —

. 3nemeHTHas Haza: bonblwne MHTerpansHble cxemel (BMC).

. CoeiMHeHVe 31eMEHTOB: NeYaTHbIe NNaThl.

. FabapuThl: kKOMNaKTHele 3BM, HoyTOYKMW.

. beictpogeiictene: 10 — 100 maH. onepaumii B cekyHay.

. IKCnyaTaumsa: MHOrONPOLIECCOPHLIE M MHOTOMALUMHHLIE KOMMAEKCE!, NHobble nonb3oeaTenn IBM.
. MporpammupoeaHue: 6asbl U BaHKN AaHHBIX.

7.

OnepaTtneHaa namATe: 2 — 5 MbaiT.

8. TenekoMMyHUKaLMOHHAaA 00paboTka AaHHLIX, 00LeAUHEHNE B KOMMBHOTEPHLIE CETM.
V nokoneHue 3BM: pazpabotkm ¢ 90-x rogoe XX Beka

InemeHTHOR 6az0i ABNAKOTCA ceepxbonbLUne MHTerpankHble cxembl (CBMC) c Mcnons3oBaHWEM ONTO3NEKTPOHHBIX
NPUHUKNOB (nazepsl, ronorpadus).

3aKJII0OYUTEILHAA YACTh.

1
2.
3.
4

3aKOHUYUTDH U3JI0KEHHUE MaTepuaa.

OTBeTUTH HAa BO3HUKIITHE BOTIPOCHI.

ITogBecTy UTOTH 3aHATHS.

Briath 3aaHre Ha CaMOMNIOATOTOBKY (JOMaIIHee 3a/1aHue).

3amanue Ha CaMONOATOTOBKY (JIOMAIIIHEe 3a/1aHue):

I[eTaJ'IBHO npopa60TaTL, 3aKOHCIICKTUPOBATh MAaTCPpHaAJl 3aHATHA, pa3MeHIeHHBIﬁ
B JAaHHOM IINIaH-KOHCIICKTC, B y‘le6HI/IKe, YKa3aHHOM Ha c.2 TCKYIICTO
JOKYMCHTA.

HOI[TOTOBI/ITI)CSI K OIIPpOCy 11O HpOfII[@HHOMY MaTcpuay.



