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AHHOTaAIUSA

B kHHre paccMarpuBaloTCs MPaKTHUYECKHE BOIIPOCH], CBS3aHHBIE C
PEMOHTOM MEPCOHAIBHBIX KOMIBIOTEPOB B JAOMAIIHUX MM O(PUCHBIX
ycnoBusix. IlpounTaB ee, Bbl y3HaeTe O METOHAX YCTpaHEHWs
YacTO BCTPEYAIOLIMXCSl HEHMCIPABHOCTEH KOMIBIOTEPA, HAYUUTECh
NpOBEPATh  €ro  pabOTOCIIOCOOHOCTh,  BBISIBIATH  YCTPOICTBA,
BBIIE/IINE W3 CTPOSl, M TOAOMparh Uil HUX TOAXOASIIYIO
3ameHy. Ha crpaHunax w3gaHuMsi NpuBeNEHB PEKOMEHIALUH 10
NPEeyNpEekAeHNI0 HEMoNaJoK M COXpaHEHHWI0 pabOTOCHOCOOHOCTH
KOMIIbIOTepa. MaTepuas uzjaraercs B pOCTOM U JOXOAUMBOM (hopMme,
MO3TOMY pa3o0parbcsi B HeM OyfeT IMoJ CHTy JaXe HauMHAIoMIeMY
T0JIb30BATEJTIO.
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Aptyp I'azapos
YcrpaHeHue HEMCIIPABHOCTEN
u peMoHT IIK cBoymn
pyxkavmu Ha 100 %

BBeneHnne

B Hair Bek cTpeMUTENbHOTO B3JieTa IU(POBBIX TEXHOIOTUI
JIOJIY TIOJTHOCTBIO NONAJIU B 3aBUCUMOCTb OT KOMITBIOTEPOB.

Kaxaplii COBpeMeHHBII 4eloBeK KOrAa-au00 CTAIKUBAJICS C
HEUCTPAaBHOCTSIMU KOMIIBIOTEPA, U B OYyIyIlleM Takke HUKTO He
3aCTpaxoBaH OT MPOOJIeM, CBSI3aHHBIX C HEMOJIAIKAMU BHIUUCIIH-
TeJIbHOW TeXHUKU. YTO ke JieaTh — OOpaTUThCS B CEPBUC WU
BCE JKe pa300paThCcsi BO BCEM CaMOMY ?

KoneuHo, npoiiie HaOpaTh TesiepOH MACTEPCKOM U «HU O YeM
HE lyMaTh»...

Jlaneko He Bcerjga Takoi noaxof orpasjaH. Yacto He xBaraer
BpPEMEHM Ha TO, YTOObI OTBE3TH TEXHUKY B PEMOHT, IaTb, MO-
Ka ee MPOTECTUPYIOT, 3aKaKyT HEOOXOIUMYIO JIeTajlb, TOYUHSIT.
Henonaaku MOryT BO3HUKHYTh B CAMOE HEMOIXOMSIIEE BpEMs,
KOTrJa HYXKHO CpPOYHO paboTaTh Ha KOMIIBIOTEpPE, BMECTO TOIO
4ToOBI %J1aTh MacTepa. K ToMy ke Hemasio 1eeKToB He CTOJb



CYIIECTBEHHBI, YTOOBI M3-32 HUX TPATHUTh JAPArolieHHOe BPeMS U
JeHbI'M Ha peMOHT. Ellle ofMH apryMeHT B MOJIb3Y TOTO, YTOOBI
BO BCE BHUKHYTb CAMOMY — KOMITBIOTED OY/IET IKCILTyaTUPOBATh-
cs1 6ojiee rPaMOTHO, CBOEBPEMEHHO BBITIOIHATCS MPOQHIAKTH-
yeckue paboThl, U MHOTHE JAe(EKThI MPOCTO HE BO3HUKHYT, I1O-
TOMY YTO Bl ONIEPATUBHbIC U PAMOTHBIE JEHCTBUS MpeIyIpe-
JST BO3MOXHbBIE OCJIOKHEHUsI. B1oOaBOK, HaydMBIIUCH OOCITY-
’KUBATh KOMITBIOTED, BbI CMOXETE IIOMOYb 3HAKOMBIM U OJTU3KUM
U Jake TOMyYUTh BO3MOKXHOCTD JOMOJHUTEIBHOTO 3apadoTKa.
Benp ¢ KaxapiM THEM KOMITBIOTEpPBI Bee OOJIbITe W OOJTbIIE UC-
TMOJIB3YIOTCS B PA3IMYHBIX chepax AeATeTbHOCTH YeIOBEKa, YTO
JieNlaeT CEPBUCHBIE YCITyrH Bce Oojiee BOCTPEOOBAHHBIMHU.

B KHHTe paccMaTpuBaOTCsT MTPAKTUIECKHE BOMPOCHI, CBA3aH-
HbIE C PEMOHTOM MEPCOHAIbHBIX KOMITBIOTEPOB B JIOMAIITHUX WJIH
O(HCHBIX YCIIOBUSIX.



I'naBa 1
YTO0 HY:KHO 3HATh, NIEepe.]
TeM Kak pemonTupoBarh 11K

N3 NCTOPpHUN BBIYHMCJINTEJIbHOH TEXHUKHA

CuyeTHble yCTPOICTBA MOSIBUINCH, KAK TOJIBKO YEJIOBEK 3a/1y-
MaJicsl O KOJIMYECTBEHHOM YyYeTe.

C Tex mop yCTpOKCTBa, MOMOTAIOIINE YeJIOBEKY yUUTHIBATDH
MaTepHuajibHble [IEeHHOCTH, pa3JIMuHblEe PECYPCHl M ITPOU3BOAUTH
Hay4Hble U TEXHUUECKUE PacueThl COBEPILIEHCTBYIOTCS C Hapac-
TaloIIed CKOPOCThI0. BbIuncivTebHasi TEXHUKA MPOIILIA I0ITUR
Y UHTEPECHBIN MyTh PA3BUTHSI.

Bce Hauanoch co CYETHBIX MAJIOYEK, TOYHO TaK K€ B HAUYaJIb-
HBIX KJIACCaX OHU UCTIONB3YIOTCS JIJIs1 OOyUeHHUSI.

Eie 1o Hareii apbl MOSIBUJIOCH MIEPBOE CUETHOE YCTPOMCTBO
— abak (CYeThl): TPeYECKUil, EruneTCKUil, pUMCKHUI, a TaKKe Of1-
Ha U3 Pa3HOBUJHOCTEN — KMUTANCKUI CyaH-TIaH U ATMOHCKUM CO-
poOaH. AGak pa3aessu MmoJockl (YriayoaeHus, UCTIOIb30BaJIiCh
CTPYHBI), CYET OCYHIECTBJISJICSI C TIOMOIIBI0 Pa3MEelIeHHbIX Ha
MoJI0cax KaMHe! WU JPYTruX MOA0OHBIX MPEMETOB — KOCTOUEK,
’KE€TOHOB, 3€pEH KYKYPY3bl.

B nauane XVII Beka motianackuii matematuk xxon Henep,



BOIIIE/IIIUI B UCTOPUIO KaK co3JaTesIb TaONUIIbl JIorapudmoB,
n300pen Maremaruieckuii Habop — manoukn Hernepa. C momo-
IIBIO STOrO MHCTPYMEHTA M3BJICKAJIM KBaJIpaTHBIE U KyOUJYecKue
KOPHH, a TaK:Ke YMHOXAaJIH U IeNWIA OOJIbIIINE YUCIa.

B 1623 roay nosiuiack jiorapudmudeckas JMHENKa, UCTIONb-
3ytomast Tadnuibl Herepa 11t ynporteHus: BBIYUCIIeHH.

Hemenkuit yuensii Bunbrensm Ilukkapa crnpoekTupoBa
NEPBYI0 MEXAHWYECKYI0 CYMMUPYIOIIYI0 MauuHy (6-pa3psi-
Has), B 1623 rogy nosiBunuch «CuuTamoiye yachbl» — epBblid Me-
XaHWUYECKUH KaJbKYJISTOP, UCIOJb3YIOIINMI 3BE€3/I0UKH U IIECTE-
penku. M3o0petenue 1o cepennubl XX BeKa OCTaBAJIOCh HEU3-
BECTHBIM, HE OKa3bIBasl BIMSHKSA HA PA3BUTUE BHIYUCIUTEILHON
TEeXHUKU.

B 1642 rony nosiBuiacek 8-paspsiiHas CyMMHUPYIOIIAs MaIIu-
Ha bnesa Ilackansg. B Hel nMcnosb30Baauch B3aUMOCBS3aHHBIE
KOJIECUKM ¢ HaHeceHHbIMU 1dpamu ot 0 1o 9. Koraa nepsoe
KOJIECUKO MPOU3BOIWIIO MOJHBIA 060poT oT 0 1o 9, HaumHaOo
BpalaTbcs BTopoe Kosecuko. Korma oHo pocrurano nudgppst 9,
BpAIIAJIOCh TPEThE U Tak jaajiee. MaimHa [lackans ckiaapiBasia
Y BbIUMTAJIa, YMHOXaJIA Y JEeJIUJIA JIUIb IIyTEM MHOTOKPATHOTO
CJIOKEHUSI U BBIUUTAHUS.

Totdpun Bunsrensm o Jleitbnun B 1673 romy CKOHCTpPY-
MPOBAJI MAIlIMHY «YeThIpEX JEUCTBUIl», OHA BHITMOIHSLIA CIIOKE-
HUE, BBIUUTAHNE, YMHOXXEHHUE U JIeJIEHUE, U3BJICUEHUE KBaApaT-
Horo KopHsi. B ommune ot [Mackans JleitOHuI| vicnonb30Ba B
CBOEM MallVMHE UWIMHIPBHI C HAHECEHHBIMU HAa HUX LU(paMHU.



CneumansHo 111 Hee JIeiiOHuUIT BriepBble TPUMEHIIT JBOUYHYIO
CHCTEMY CUMCJICHUSI.

B 1804 rony ¢paniy3 Kozed Mapu Kakkap ckoHCTpynpo-
BaJI TKALIKUM CTAHOK 1Sl KPYITHOY30pUYaThIX TKAHEW, B KOTOPOM
UCTIOJIb30BATUCH IEP(POPUPOBAHHbBIE KAPTOUKHU C Pa3HBIM PACIIO-
JIO)XEHUEM OTBEPCTHIiA, KOTOPbIE JaBaJIM Pa3HbIE y30pbl HA ILIe-
TeHWH TKaHW. Ero uzes B ganpHeiIeM Ucnoib30Baiach Uis 00-
paboTKK MH(GOPMALIUU C TIOMOIIIBI0 KOMIBIOTEPOB.

B 1820 rony ¢paniy3 Ilapas KcaBbe Toma ne Konbmap
CO3/1aJ1 IEPBBI KOMMEPUYECKUI apu(pMOMETP, MPOU3BOAUBILINN
YMHOKEHHE U JIeJIeHHE.

B 1823 rogy anrnuiickuii marematuk Yapib3 B300u ik npu-
CTYIHUJI K IOCTPOMKE PA3HOCTHOM MAIIUHBI, KOTOPAsi IOJKHA ObI-
JIa IPOU3BOJUTD BBIUMCIIEHUS C TOYHOCTBIO 40 20 3HAKOB IOCTIE
3ansaTou. [Toctporikoi marabl B206uk 3anumaics 10 ser, Ho
Tak 1 He 3akoH4YMsI. B 1830 rogy oH pa3zpaboTa mpoeKT aHasu-
TUYECKON MAIIUHBI /1JIs1 BBIIIOJHEHUSI HAYYHBIX U TEXHUYECKUX
pacueroB. B 3T0M npoekTe npeayragaHsl BCE OCHOBHBIE YCTPOU-
crBa DBM  3a/1auu, KOTOpbIE MOTYT PEIIaThCs C €€ MOMOIIIBIO.
B kauectBe HocuTenel nH(pOpMaIuK P BBOIE U BbIBOjE B30-
OUIK TpeJyIaraa UCHoib30Barh nepoKapThl. YIpaBieHHe Ma-
IIMHOM MPeAIoarajgoch NPOrpaMMHBIM ITyTEM.

IlepBbiM nporpammuctoM cuutaercss Ana Jlaeneiic. OHa co-
CTaBWJIa IEPBbIE B MUPE IPOrPaMMBbl J11 aHATTUTUUYECKOW MaIlIN-
Hel B300mmKa, pa3padoTasia MPUHIMITE ITPOrPaMMUPOBAHUS,
IIpeyCMaTpPUBAIOIIKE TOBTOPEHUE OJHOM M TOM ke MOCIIeJ0Ba-



TEJIbHOCTA KOMAaHJ Y BBIIIOJIHEHUE KOMaH]l MpHU OIpeesIeHHbIX
ycnoBusix. PazpaboTku Anpl JlaBreiic MCNONb3y0TCS U B COBpe-
MEHHOW BBIYMCIIUTEbHON TEXHUKE.

B cepenune XIX Beka 6puranckuii MaTeMaTuk Jxopmx By
BBEJI HOBYI0 MaTeMaTH4ecKyio JOruky. Jlornueckue oneparopsl
N, NJIN n HE ocymiecTBaAI0T CBA3M B JJOTMYECKOM BbICKA3bIBa-
HUM U Onarogapsi TOMy Aal0T BO3MOKHOCTb Pa3BUThCSI HOBBIM
BBICKa3bIBAaHUSIM. Ta JIOTHKA, U3BECTHAs Kak airedpa by, ne-
JKHUT B OCHOBE KOMITHIOTEPHOUM 00pabOTK1 MH(MOPMAITUH.

B 1885 rogy amepukaHnckuii m3o0perarenb Yuibsam bappo-
y3 IIPeCTaBUII CAMOITUIIY U apU(PMOMETP € KJIABUATYPOU 1151
BBOJ1a IJAaHHBIX 1 NIEYATHBIM YCTPOMCTBOM [151 BBIBOAA PE3YJIbTA-
TOB BBIYMCJICHUI.

B 1888 rony amepukanckuy unxkeHep I'epman Xomneput
CKOHCTPYHUPOBAJI NIEPBYIO JIEKTPOMEXAHUYECKYI0 CUETHYIO Ma-
nmHy — talynsrop. B ee cocraBe — pese, CUETUMKHU, COPTH-
POBOUHBIM SINMK. MalivHa CUMThIBaJla U COPTUPOBAIA CTaTH-
cThYecKue 3amucu Ha nepdokaprax. Komnanusa Xomiepura B
JajbHeIeM oOpa3oBasia KOCTSK IMHUPOKO m3BecTHOW IBM —
International Business Machines Corporaiiorn.

B 1930 rogy amepukanckuii yuensiii Bannesap By pazpa6o-
Tas1 T pepeHIMaTIbHBI aHAIU3ATOP — JIEKTPOMEXaHUYECKUI
aHasior Komneiotepa. MammHa Byria ObIcTpo peraia CloxHbIe
MaTeMaTUYeCKUe 3aJaud U MPUBOIWIACH B JIEUCTBUE IEKTPU-
YEeCTBOM, /JIsi XpaHeHusi MH(GOPMalMi B HEW MCMOJIb30BAJIKNCh
JIEKTPOHHBIE JIAMIIBI.



B 1936 rony anrnuiickuii Matematuk AnaH TolopuHr paspa-
60TaJI TUIIOTETHYECKUI MEXaHU3M, CO3/IaBIIINI TEOPETHUECKYIO
OCHOBY /ISl COBPEMEHHBIX KOMIBIOTEPOB. «MartrnHa TelopuH-
ra» MOIJIa pelliaTh pa3Ju4Hble MAaTEMAaTUUECKHE UIH JIOTUUECKHE
3agaun. OHa 00Ja/iana OCHOBHBIMU CBOMCTBAMU COBPEMEHHOTO
KOMITBIOTEpA: MOLIArOBbIM BHIIIOJIHEHMEM MAaTEMAaTUYECKHUX OIle-
paiiuii, 3aporpaMMUPOBAHHBIX BO BHYTPEHHEN MaMSITH.

B 1937 rony Jdxopmx Ctubwuil, coznan nepsoe B CIIIA anek-
TPOMEXAHMYECKOE YCTPOICTBO, BHIMNOIHSIONIEE ONEPALUIO ABO-
WYHOTO CJIOKEeHUsSI, — IBOMYHBIA cyMMaTop. OH OCHOBBIBAJICS
Ha Jioruke By, anekTpoMexaHndeckue pese paboTaiy Kak Jio-
ruyeckrie BeHTwIu. [IBonunbiii cymmarop Ctuduiia HeoTbhbemJie-
Masi 4acTb IIM(PPOBOr0 KOMITBIOTEPA.

B 1938 rogy corpyaauk MaccadyceTckoro TeXHOJIOTM4eCKO-
ro udcturyta Kinon IlenHoH cgopmyarpoBai MPUHLMIIBLL JIO-
TMYECKOr0 YCTPOMCTBA KOMIIBIOTEPA, UCIIOJIB3YILUE IEKTpUYe-
CKHUE CXEMBI [UIsl pellieHus 3a/1a4 OyIeBOU anreOpsi.

B 1941 rony Hemeukwii nakeHnep Konpan Ily3e pazpadorain
TIEPBbIl BHIYUCIUTENIBHBIN aBTOMAT C MPOrPAaMMHBIM yIIpaBJie-
HUEM. DTO NEPBbIN KOMITbIOTEP — 7.3, OCHOBAHHBIN HA JIEKTPO-
MeXaHUYEeCKUX pelie, paOboTaBIIHNI B TBOMYHOU CHCTEME CUKCIe-
Hus. Yucna 3anuchiBaInCh B MAMSTh U CYMTHIBAIMCH U3 Hee C
MIOMOUIBIO JIEKTPUUECKUX CUTHAJIOB, TPOXOIMBIIKX Yepe3 peJie.
[Iporpamma KoarpoBasiach Ha niepgoseHTe.

B 1942 rony amepukaHckue ¢dusuku IxoH ATaHacoB M
Kmuddopn Beppu pazpadoTany BEIYUCIUTEIHHOE YCTPOMCTBO



Ha BaKyyMHBIX TpyOkax — mammHa AtaHacodda — beppu, wim
ABC. Borurcnenusi npon3BoaniMch ¢ nomonipio 300 BakyyMm-
HBIX TPYOOK, MallMHA MCHOJIb30BaJIa JBOUYHbIA KOJ M MOIA
OCYILIECTBJIATD JIOTUUECKHUE onepauuu. [l BBoja 1 BbIBOJIA JaH-
HBIX IPUMEHSUIUCH IEPPOKAPTHI.

o 1942 ronga Bce BBHIUMCIWMTENILHBIE MAIIMHBI paOdOTAIM Ha
MEXaHUYECKUX WM NEKTPOMEXAHUYECKUX NIEMEHTax — peJie.
C 1942 rona st xpaHeHusi 1 00pabOTKU MH(POPMAIMK HAYaIn
UCTIOJNIb30BAThCSl NEKTPOHHbIE JIAMITBI, YBEJITUYMBILIUE CKOPOCTh
paboTHI B THICSIY Pas.

B 1943 rogy B cekpeTHOM MPaBUTEIbCTBEHHOM JTa00OPaTOpUn
BenmukoOpuTaHuM MOCTPOMIIM NIEPBYIO BEIYMCIUTENBHYIO MAIIIH-
HY, B KOTOPOW BMECTO 3JIEKTPOMEXaHUUYECKUX peJie MpPUMEHSI-
ek 2000 37eKTPOHHBIX BaKyyMHBIX Jamil. 9BM npennasHa-
Yajach AJis1 paciiMpOBKU BPAXKECKUX MOCTAHUA, 3aKOIMPOBaH-
HBIX T€PMAHCKOM MIM(POBATBHON MAIIMHON «DHUTMa».

B 1944 ronga B I'apBapACKOM YHMBEPCHUTETE MPOAEMOHCTPU-
POBAJIM BBIUUCIUTENLHYI0 MaliuHy «Mapk-1», pazpadoTaHHyI0
no 3akazy BMC CIIA Becom okoso 35 ToHH. B Helt ucnonb30o-
BaJIMCh JIEKTPOMEXaHUUYECKKE peie. MaliHa onepyupoBaa ae-
CATUYHBIMM YKCJIAMU, OHU XPAHWIUCh B 3aKOIMPOBAHHOM BHU-
1e Ha OymaxkHou nepdorenTe. MarHa Morjia MaHHUITY TUPOBATh
YUCJIaMU JUTMHOM 110 23 pa3psioB. [IJisi nepeMHOKEHUs ABYX 23-
Pa3psAIHBIX yuces el TpedoBaIoCh 4 CEKyH/IbI.

B 1945 rony amepukanckuii marematuk [xxoH ¢pon Heliman
OIyONIMKOBaJl 3HaMeHUThI «[IpeBapuTebHbIA TOKIa O Ma-



mmHe EDVAC». B Hem OH onmcan NpUHIUITBL OpraHu3alyu
9BM 1 ee Jloru4ecKkre CBOUCTBA. YUYEHbIN MPEIJIOKNAI 3aITUChI-
BaTh pabOYyi0 MPOrpamMmy B MamsITh MaIIMHbl B 3aKOIMPOBAH-
HOM BH/JIE. APXUTEKTYpa KOMIIbIOTEPA MOJIy4nsIa Ha3BaHUe «(POH
HeiimanoBcko# apxutekTypsl DBM» 1 Jieria B OCHOBY OyIyIux
MOJEJIEW KOMITBIOTEPOB.

B 1946 rony no 3aka3y BoenHoro BegomcTa CIIIA Obia pas-
paboTaHa miepBasi yHUBEpCaJbHAsl JEKTPOHHAS] BBIYMCIUTENb-
Has mammHa ENIAC. Ee Bec — 30 TOHH, OHa pa3Menianach Ha

170 m%. OBM Hacuutsizana 18 000 JIEKTPOHHBIX JlaMIl. Marm-
Ha pa0oTasia B JBOMYHOU cucteme u npousBoauia 5000 ornepa-
uuii cioxenns uian 300 onepanuil yMHOKEHUS B ceKyHay. [laH-
HbIE ISl pacYeTOB BBOJWJIMCH C IMTOMOILBIO MepOKapT.

DJeKTPOHHbIE JIAMITbI UMETM HU3KYI0 HaJle)KHOCTh M 4acTo
BBIXOAWJIM U3 CTPOSL.

B 1947 rony amepukanup! [Jxxon bapoun, Yonrtep bparreiin u
Yunbsm Bpandopa Hloknm n300peny cTabuIbHbIN MepeKJioda-
0L TIOTYTPOBOJHUKOBBIN MPUOOP — TpaH3ucTop. OH BHINO-
HSJI BCe Te ke (PYHKLIMH, YTO U MEKTpoHHbIe Jamiiel. Ho mipu
3TOM TPAH3KUCTOPHI 3aHUMAJTH CYIIECTBEHHO MEHBIINNA 00bEM U
NOTPeOIISIN 3HAUYUTEIILHO MEHBIIIE JIEKTPOIHEPIHH.

B 1949 rony B KemOpuxckom yHUBepcuTeTe Obliia cO3/1a-
Ha niepeasi DBM, B KoTopoil xpanuiach rporpamma — EDSAC
(Electronic Delay Storage Automatic Calculator — 31€KTpOHHBIN
KaJIbKYJISITOP C MaMSAThIO HA JIMHUSX 3a[IEPKKH).

B 1949 rogy dxeinr ®oppecrep u3 MaccauyceTckoro TeXHo-



JIOTUYECKOTO MHCTUTYTA, W300pesl MarHUTHOE 3arlOMUHAIoIIee
YCTPOMCTBO.

Ilepyio 9BM B CCCP nocrpownn MHctutyT Matematuku AH
YCCP non pykoBoactBoM akaaeMukoB C. A. Jlebenesa u M. A.
JlaBpentbeBa B 1950 rogy. OHa HazbiBasiack MOCM — manas
JIEKTPOHHAS CYETHAs MalllHA. BeicTpoaenicTBre coctasisiio SO
onepanui B cekyHay; eMkoctb O3V — 31 yucio u 63 KomMaH1bl,
TakToBas yacrora — 5 kI

B 1951 rony [Ixon Mok u Ilpecriep Dkkept paspadora-
s BerurcntenbHylo mammay UNIVAC, kotopas npeaHa3Hava-
JIach )11 KOMMEPUYECKUX PacyeToB. DTO ObUI MEPBbI KOMITHIO-
TEp, BBIMTYCKABIIUICS CEPUMHO.

B 1953 rony 8 CCCP 6bu1a 3anymiena bCM, nocrpoeHHast
non, pykosoactBoM C. A. Jlebenea. 1o Oblna camasi ObICTPO-
neucteyomas 9BM B Eepone. Ona BbimonHsina A0 10 Teicay
onepauuid B cekyHay. [ns BBoga MH(pOpMaLMU NMPUMEHSTACH
nepdoneHTta, OpicTponeiicTByoIIee (oTorneyarawiiee ycTpou-
CTBO OCYILIECTBJISUIO BBIBOJ UH(POPMAIIUU.

B 1953 rony B Coerckom Coi03€ CEPUIHO BBITYCKAJIACH
Oosplliasi BRIYMCIUTENbHASA MaliiHa «CTpena». ABTOp MPOeKTa
— 10. A. bazunesckuii. Ilon pykoBOACTBOM 4jieHa-KOPPECIIOH-
nenra AH CCCP U. C. bpyka co3naHbl YHUBEPCAJIbHbBIE MAIIIN-
Hbl M-2 u M-3.

B 1954 roay Hauascs cepuiiHblM BBITYCK YHUBEPCAJIbHOM BbI-
YHUCIMTETBHOW MAIlIMHBI «Ypai-1», moske «Ypan-4» pa3padot-
ku b. . PameeBa. Bce a3t 9BM npuMeHsIHMCh B HAPOIHOM XO-



3s1IICTBE.

B 1959 rony Obu111 M1300peTEeHbl HHTETPATbHBIE MUK POCXEMBI.
Ha oaHoil KpeMHMEBOI TUIACTUHKE Pa3MECTHIIUCh COTHU U Thl-
CSIYM EKTPOHHBIX KOMIIOHEHTOB. CKOPOCTh BBIUMCIIEHUI yBe-
JIMYUJIACh B AECATKU pa3 10 CPABHEHUIO C TPAH3UCTOPHBIMU CXe-
MaMH, COOTBETCTBEHHO, ra0apUTHI M BEC BBIYMCIUTEILHON TEX-
HUKH 3aMETHO YMEHbIIIUJIKCh.

B 1965 rony xomnanusa Digital Equipment BbinycTuiia nep-
Bblli KOMMepYecKril MUHUKOMITbioTep PDP-8.

B 1972 rony 6buta pazpadorana EC DBM - Epgunas Ce-
pUsi BBIYMCIUTEbHBIX MAllMH. DTO ObUIM CTaHAApPTU3MPOBAH-
Hble KOMIUIEKCHI J/151 BBIUMCIUTENbHBIX [IEHTPOB. OHU UMeNH 00-
HIyI0 CUCTEMY KOMaH/I.



N3 ucropum nepCcoHaJIbHbIX
KOMIIBIOTEPOB

Ilepconanbhbii kommboTep (ITK) n3amennn oTHoIEHHE Yeno-
BEUYECTBA K BBIYUCIUTENbHBIM pecypcaM. C KaxJo1d HOBOM MO-
nenbio [TK venoBek Bce Gomnbliie U Oosnbliie (hPyHKIIMN Mepekia-
JbIBAJT HA TJIEYM MaIlIMHbI, HAYMHAS POCTHIMUA BBIYUCIEHUSIMU
¥ KOHYas1 OyXTaJITepPCKUM YIEeTOM, TPOEKTUPOBAHUEM.

Co muorumu nopoOHeiMu 3agauamu [1K cripaBnsiercs Bech-
Ma HerIoXo, MOJJMEHsISl YeJIoBeKa B HETBOPUECKUX 00JIaCTsX Je-
ATenbHOCTU. Tereps yke HEUCITPABHOCTH, COOM U MPOCTOU BbI-
YHUCIUTEIbHOM TEXHUKU CTAIM HE TIPOCTO HEKeJlaTeIbHBIMU; Te-
niepb OHU MPUBOJAST K MPSMbIM SKOHOMUYECKUM YOBITKAM U JIpy-
T'MM HEJIOMYCTUMBIM NOCIIEACTBUSM.

MuKpoMUHUATIOPU3ALMS U HIMPOKOE Pa3BUTHE MUKPOCXEM
IIpUBEJM K TOMY, yTO DBM cMmora pa3MecTUThCs Ha IMCbMEH-
HoM crosie. B 1973 rony komnanus Xerox mpeacTaBuia NepBblid
NepPCOHAIbHBIA KoMIbioTep Alto. B Hem mporpamMmbl U haidsibl
BIIEPBbIE BBIBOIUJIMCH HA 9KPAH B BUAE «OKOH».

B 1975 romy Obin BeimymieH mepBblii KomMepueckuit [1K
Altair-8800, moctpoeHHbII Ha ©a3e MuKpompoieccopa Intel
8080. O3Y cocrasnso 256 6air. [1K ymnpasisiics crieraabHOMI
naHeJsblo nepekiouatesneit. [1is BBoja v BIBOJA JaHHBIX yCTa-
HABJIMBAJICS VICKOBO, 8-TI0MMOBBIX THOKMX IHICKOB, IIPUOOpe-
TaBIIMICS OTAebHO. [lepBbiil BapuaHT MUK porporneccopa i8080



ObLT U3rOTOBJIEH B 48-KOHTAKTHOM IIJITAHAPHOM KOPITyCe, MakK-
CUMaJibHas TAKTOBAas yacTora cocrasisuia 2 MI't. OnHako mpo-
LIECCOp MMEJI CEpbE3HYI0 HEJOPAOOTKY, BhI3bIBAIOIIYIO «3aBUCA-
Hue». OXMUBUTb CUCTEMY MO3BOJISLT TOJILKO CUTHAJ «reset». Mc-
MIPaBJIEHHBI U yJTy4llIEHHbI BapuaHT npoueccopa — 8080A yBu-
Jen ceeT yepes nonroga. Msrorosnen B kopryce DIP-40, maxk-
cHMaJibHasl TAKTOBAasl YacToTa Bo3pocina J1o 2,5 M.

B 1976 rogy CtuB Ixx06c u CtuB Bosusk B Ilano-Anbto
coOpayi IENCTBYIONIYI0 KOMITBIOTEPHYIO TJIaTy IOJ] HA3BaHWEM
Apple 1. OHa pasmeniasiacb B JEpEBAHHOM KOpITyce, HE MUMeEa
KJIaBMATYpPHI ¥ 9KpaHa. Ha miate 6b11 coOpaH mporieccop, onepa-
TUBHas NaMATh B 8 KOaiiT, 1 npegycMarprBasiach BO3MOXHOCTD
BbIBOJIa MH(OPMAIIMU HA SKPaH.

B 1977 romy Bosusik u [Ixo0c pa3padboranu mepBblid KOM-
wiektHeld PC — Apple 11, B ninactukoBoM Kopmyce, ¢ UHTETpU-
POBAaHHOW KJIABUATYPOi1, B KAUECTBE AUCILIES UCTIONb30BAJICS Te-
neu3op. B Tom xe rony Commodore npencrasuna [1K non Ha-
3BanueM PET.

B utone 1978 rona ¢gpupma Intel coznana nepsbiii 16-pa3psa-
HbIA MUKporporieccop 18086. bnarogapsi cerMeHTHOM OpraHu-
3alliy MTaMATH OH Mor afpecoBath 10 1024 Koait onepatuBHOM
namsaTy. B 18086 ucnons3oBasncs HaOOp KOMaH 1, TPUMEHSIEMBII
TaK)ke U B COBpeMEHHbIX mnpotieccopax. C MosiBIEHUEM MpoLiec-
copa 18086 crajna u3BeCTHON apxuTeKkTypa x86. TakToBast yacto-
Ta mpoiieccopa cocrasiisiia ot 4 1o 10 MI.

[Mponieccop 8086 momydw1 MoIMyIsIpHOCTh B OCHOBHOM OJ1aro-



napst komnbiotrepy Compaq DeskPro.

B 1980 rony ¢pupma Osborne Computer npucTynuia K Bbl-
nycKy nepBbix noptatuBHbIX [1K, KOTOpHIe MMeu rabaputsl ve-
MOJaH4YuKa 1 Becwm 11 kr.

B 1981 rogy IBM Beintyctiiia Mukpokomisiorep IBM PC ¢
OTKPBITON apXUTEKTYypOi, OCHOBAHHbII Ha 16-pa3psIHOM MHUK-
ponpotuieccope 8088 pupmsl Intel. 16-0utHbIi porieccop i8088
c 8-OMTHOWM MIMHON JAHHBIX MMEN TAaKTOBYIO YacTOTYy OT 5 /0
10 MTI'n. TIK 6b11 060pya0OBaH MOHOXPOMHBIM TEKCTOBBIM JTUC-
ieeM, AByMsl TUCKOBOIAMU JJisi S-II0MMOBBIX TUCKeT Ha 160
Koaiit, onepatuBHO# namsThio 64 Koaiir.

Kommeiotrep IBM PC XT (eXtended Technology) nosiBusics B
1983 rony 1 umen oowvem O3Y 256 Koaiit u xectkuid auck 10
Moaiit. TakToBast yactora mporeccopa — 5 MI .

[1IK IBM PC AT (Advanced Technology) Obu1 npeacTaBieH
B 1984 rony. Kommnblotep padortan Ha mukporiporeccope Intel
80286 u apxutekrype ISA, mocraBisiicss ¢ KECTKUM JAUCKOM
oobemom 20 Moaiit. Vcmonb3oBanue mukponporeccopa Intel
80286 (Bbimyckaics ¢ 1 geppansa 1986 r.) no3Bosino nepeu-
1 Ha muHy AT bus: 16-pa3psiaHas mmHa JaHHBIX, 24-OUTHAs
mHa aapeca. [losBunack Bo3MOKHOCTD ajipecoBath O3Y 10 16
Moaiit (B cpaBaernu ¢ 640 Koaiit opurnnansaon monenn IBM
PC). MarepuHckas 1arta npeaycMmarpvBaia Oatapeiiky nuTa-
Husa Mmukpocxembl CMOS, B namstu (emkocts — 50 6aiit) co-
XxpaHsuioch BpeMs. TakroBasi yacrora npoieccopon: 80286-6 —
6 MI'n, 80286-8 — 8 MI'l, 80286-10 — 10 MI'u, 80286-12 —



12,5 MI'u.

B okTsa6pe 1985 roma Intel co3pana mepbiit 32-pa3psaHblii
MuKkporporeccop 180386, koTopblii BKiIouyan B cedst 0koso 275
Thics14 TpaH3ucTopoB. [lepsbim 1K, ucnonp3yomumm 310T MUK-
ponpotieccop, 6611 Compaq DeskPro 386. Bonee nereBast ajnb-
TepHaTHBa 32-paspsaaHoMy mporeccopy 180386, KOTOpBI BITO-
CJIEICTBMU MOTY4YUJ OKOHYaHue DX, nosiBuach ToJabKO B UIOHE
1988 roma. MimenHno 386-i mporieccop oOecreyrsl 3aMeTHBIN
MPUPOCT TAKTOBOM YACTOTHI IEPCOHAIbHBIX KOMITBIOTEPOB. Pa3-
Hble Mojies 386-X TpOoIecCOpPOB pabOTaIM ¢ TAKTOBBIMHU YaCTO-
tamu — 16, 20, 25, 33, 40 MI11.

B 1989 rony Intel Bbimyctuna mukponpoueccop 486DX. On
HacuuThiBal 1,2 MUJUIMOHA TPAH3UCTOPOB HA OJJHOM KpHUCTasLIe
¥ OBUT TIOJTHOCTBIO COBMECTHM C TIporieccopamu X86. B 3Toit Muk-
pocxeme BrepBble ObLIM 00beIMHEHBI LIEHTPAIbHBII IIPOLIECCOP,
MaTeMaTUYECKUI COMPOLIECCOP U KIII-NIaMATh. TaKTOBbIE YaCTO-
Thl pa3IMuHbIX MoaudUKaui 486-X MpOLIECCOPOB COCTABIISIIN
ot 16 no 150 MI'. Kommeiotepsl Ha 6a3e 486-ro mporieccopa
pocturia yactotbl 133 MI' (tak HaszbiBaemble DX4). [Tporec-
copbl 486 DX2 umenu ko3ppuiiMeHT yMHO)eHus 2 (mpu 4ya-
crote cucteMHol 1muHbB 50 MI'1| yactora nporeccopa cocTaB-
aana 100 MI'n). IMoske npon3BOIMINCH ITPOLIECCOPHI C MHIIEK-
coM DX4. KoadpuumeHT yMHOXKEHUSA y HUX COCTaBJIsI He 4,
a 3. Ilocne yxona c¢ pbiHKa 486-X MPOLIECCOPOB MPOU3BOICTBA
Intel komnanuss AMD Beimyctua nponeccopsl 486DX4-120 u
486DX4-133. B pesynbrare BBEICHHS MHOXHUTENIEW BIIEPBbIC



BO3HUKJIO TAKOE MOHSATHUE, KaK pa3roH (aHr. overclocking) — yBe-
JIMYEHUE TTPOU3BOIUTELHOCTY TOBBIILIEHMEM TaKTOBOM 4acTo-
THI IIIUHBI UK K03uieHTa yMHOeHusl. B mponasxe BcTpeya-
JIUCh CUCTEMBI, Tj1e Tiporieccopsl 1486 pasronsauch a0 160 MI.

B mapre 1993 roga Intel npuctynuna kK nmocraBkam BepcUil
66 u 60 MI' mporieccopa Pentium. I1K na 6a3ze Pentium, mos-
HOCTBIO COBMECTUMBI C KOMITBIOTEPAMU, UCTIONIB3YIOIIMMUA MUK-
porporieccopsl 18088, 180286, 180386, 1486. HoBblii porieccop
cofepxail okojo 3,1 MAJUIMOHA TPAaH3UCTOPOB U MMell 32-pa3-
PSIHYIO a/IpECHYI0 U 64-pa3psIHYIO BHEITHIOK INHY JIaHHbIX.

B mae 1997 roma xomnanus Intel npeacraBuia mporeccop
Pentium II, co3nannsiii Ha 6a3e Pentium Pro. B sapo P6 Obin
no6asieH Onok oOpaborkm MMX-unctpykuuii. U3 kopryca
nporeccopa K3MI-MaMATh BTOPOTO yYpPOBHsI ObLIa BHIHECEHA, U
3TO CNOCOOCTBOBAJIO MaccoBOMY pacrnpocTpaHenuto Pentium I1.
TakToBble YyacToThI IpoiieccopoB Pentium I1 3amMeTHO BO3pOCH.
VY pasnbix Mozenen coctapisim: 233, 266, 300, 333, 350, 400,
433, 450, 466, 500, 533 MI1.

32-OMTHBIA MUKPOIPOIECCOpP IIeCToro TmokoyieHus Intel
Pentium III 611 BeimyieH komnanueit Intel B pepane 1999 ro-
na. OH npaktuuecku konuposai Pentium 11, Ho BkJovas B ce-
Os1 HOBbIE BO3MOXHOCTH: 70 BEIIECTBEHHBIX MHCTPYKIMA SSE
(Streaming SIMD Extensions, umMeHoBaBIIMXCs Takxke MMX2),
OPUEHTHPOBAHHBIX Ha MOAJEPKKY MYJIbTUMENA; YIyUIlIEHHbIN
KOHTPOJUIEP KALI-MaMsITH MEPBOro ypoBHs. TakTOBbIE YacTOTHI
nporeccopoB Pentium III (Katmai) cocraBnsim — 450, 500, 533,



550, 600 MI'ni. Ha 6a3e Coppermine — ot 533 no 1133 MI'1. ¥
nporeccopoB Pentium III Ha sigpe Tualatin — or 1000 go 1400
MI .

B xonie HostO6ps 2000 roma Intel mpeacTaBuia mporeccopsl
Pentium 4 ¢ taktoBo# yactortoi 6omee 1 I'T'1, mocTpoeHHbIe Ha
ocHoBe apxuTeKTypsl NetBurst 1 ucnonp3yiomye ObICTpyIo ma-
MATh Rambus ¢ a¢pdexTrBHOM yacToTon cuctemMHou muHbl 400
MTI . [porieccopsl conepxanu 144 noNoSHUTEIbHBIE MHCTPYK-
uuu SSE2. TaktoBble yacToThl NEpBLIX MporieccopoB Pentium 4
BapprpoBanuch ot 1,4 1o 2,0 I'Tu. B cnepyomux Mmonudgukanm-
sIX TAKTOBAsl YyacToTa Beipocia ¢ 2,2 no 3,8 I'T.

B utone 2006 roga Intel co3pana AByXbsAIEPHbIE MPOIIECCOPI
— Core 2, nepBbIMU IpoliecCOpaMu 3ToW JMHEWKH cranu Intel
Core 2 Duo u Intel Core 2 Extreme. [Tpoiieccopst Obiv pa3zpado-
TaHbl Ha 6a3ze HOBOH apxuTekTyphl Intel Core, koTOpyI0 KOMMa-
HUs1 Ha3bIBAET CAMbIM CYILIECTBEHHBIM 3TAllOM B Pa3BUTHM CBO-
MX MHKPOITPOLIECCOPOB C MOMEHTA MOSIBJIEHUS] TOProBOM Map-
ku Intel Pentium B 1993 roay. Wcnone3ys texnonoruio EM64T,
nporieccops Intel Core 2 Moryt padbotaTh Kak B 32-OMTHOM, Tak
U B 64-6utHOM pexxume. OCHOBHBIMU OTJIMYMSIMU HOBBIX MPO-
IIECCOPOB OT cemericTBa Pentium 4 ABISIIOTCA HU3KOE TEIJIOBBI-
JeJIeHUe W SHepromnorpedieHne U OOJbINe BO3MOKHOCTU IS
pasrona. Yacrora nponeccopos Core 2 Duo cocrasisier ot 1,5
1o 3,5 T

B nauane 2007 roga 6w11 npeactasier Core 2 Quad — yeThl-
pexXbANEpHBIN nporeccop. TakToBble 4acTOTH — OT 2,33 110 3,2



ITo.

B suBape 2010 rona nosisunuck nporeccopst Intel Core i3. B
HUX JIOOABJICHBI TaK Ha3bIBaeMble «IpachuvecKre» MporecCophl,
OHU MPOBOJIAT BBIYUCIICHUS B «TpachuueckoM» pexnme. Berpo-
eHa (pyHKIIMs, 0OecrneunBamIas «pasyMHOCTb» B padoTe, aB-
TopasroH. [Ipu cpenHelt 1 HU3KOW Harpy3kax paboTaer Ha HO-
MUHAQJIbHOW TTPOU3BOIUTETBHOCTY M SKOHOMUT Hepruto. [1oBbI-
IIEHNe HAarpy3KU BbI3bIBAET ABTOMATUYECKOE yBEJIMUEHUE MpO-
V3BOJUTEJIBHOCTH MPOLIECCOPA. YBEJIMYEH pa3Mep KaIia (BHYT-
PEHHsIsI OlepaTvuBHAsl MaMsTh MPOIEccopa), OH JTUHAMUUYECKU
pacripefiesisieTcsi MexAy SApaMu — 3aBUCUT OT Harpy3ku. Ho-
BbIE IIPOIIECCOPBI IPEIOTCS CHITbHEE, OCOOEHHO NP aBTOPA3rOHe.
CooTBeTcTBEHHO, TPeOyIOT OoJiee 3(P(HEKTUBHON CHCTEMBI OXJ1a-
kJieHus1. TaKTOBbIE YacTOTHI MpoLieccopoB i-Series (i3, 15, i7) —
ot 2,66 1o 3,6 MIw1.



N3 gyero cocrourt IIK

Ha ceronHsiHuil 1eHb CyIIECTBYeT MHOXECTBO Pa3IMUHBIX
MOJEJIEl MEepPCOHAIBHBIX KOMIIBIOTEPOB. B 1iesiom crpykrypa
oonbiHcTBa [TK cBOgMTCA K cTaHIapTHOM OJIOK-CXeMe.

Oo6bryHO noMarrHui wim oducHsnii [TK coctouT u3 crucrem-
HOTo OJI0Ka, MOHUTOPA, KJIABUATYPBI, MBIIIIN U PA3JINYHBIX TIEPH-
(pepuiiHBIX YCTPOWCTB: IPUHTEPA, CKAHEPA, MOAEMA, aKyCTHYe-
CKHX CUCTEM, PA3JIMYHbIX UTPOBBIX MAHUITYJISITOPOB.

«Mosr u cepauie» 1K pacrionoxkeHsl B CHCTEMHOM OJIOKe,
r7ie TPOM3BO/ISITCS BRIYUCIICHUS U XPAHSITCS UX pe3ysbTathl. Cu-
CTeMHBIN OJIOK COCTOUT M3 KOPITyca, B KOTOPHI BMOHTHPOBA-
HbI UMITYJIbCHBI OJIOK MUTAHMU s, MAaTEPUHCKAs IJ1aTa, C yCTAHOB-
JIEHHBIMM Ha HEW IpOoLIECCOpPOM, MOAY/ISIMU ONEpPaTUBHOM Ia-
MSITU, BUJEOKAPTON U JPYTUMU IUIaTaMU paciipeHus. Takxke
B CHCTEMHOM OJIOKE HAXOHSATCS: KECTKUW JWCK, TPUBOI KOM-
nakT-auckoB — CD ym6o DVD-ROM-auckoBon, ¢ionmm-auc-
KOBOJI, CYMTHIBATEIb (PJICII-KAPT U T. 1.

Kopryc — 310 MeTayummueckast KOpoOKa, OCHOBA, BHYTPH KO-
TOpPOM MOHTUPYIOTCA (COOMpaloTCs) KOMIUIEKTyomue. OO0bIa-
HO KOpITyC mocTaBisieTcs: BMecte ¢ Omokom mmranus (BIT). Ho
BCTpeYaloTcsi B mpojaxe kopmyca u 6e3 bI1, B Takom citydae ero
HYXKHO TTpUOOpETaTh OTIEJIHHO.

Ha mepepaneii maHenu Kopiyca HaXOASATCS KHOIKA BKJIIOYE-
Hus (Power), kHonka nepe3arpy3ku 1K (Reset) — B HEKOTOpPbIX



MOJIEJISIX KOPITYyCOB OHa MOXET OTCYTCTBOBATb, CBETOIMOAbI UH-
JVIKAIIAW: TIUTaHUS U OOpAaIlleHus] K KeCTKOMY JUCKy. MHorue
coBpemenHble [IK nmeror Ha nmueBoit cropone kopmyca USB-
pa3beMbl AJ1s1 MOAKIIOYEHUs IelIeK — TaKUe HOCUTENU UH(OP-
Mal1K MPaKTUYECKH yKe MOJTHOCTBIO BHITECHWIN AUCKETHI 3,5".
OcHoBa KOMIBIOTEPa — MAaTEpPUHCKas IUlaTa, HA HEM Haxo-
JATCSL COGAVMHUTENIbHBIE Pa3beMbl JIJIs1 TIOAKJIIOYSHNST BHEITHUX
YCTPOMCTB, TAKKE K MAaTEPUHCKOU ILJIaTe MOIKJIIYAIOTCS Pa3b-
embl BI1. B Oonbiioli KBagpaTHBIM pa3beM Ha MaTepUHCKOM
rare ycraHaBiauBaetcs npoueccop (LIITY). CoorBercTBeHHO, K
1J1aTe MEXaHUYECKU KPETUTCS U OXJIaJAUTENb Mpoleccopa — pa-
JMATOP C BEHTWJISITOPOM. YCTaHOBJIEHHBIE B MAaTEPUHCKOM I1J1a-
T€ MOZYJI ONepaTUBHON MH(OPMALIMU XPAHST PE3YJIbTATHI ITPO-
MEXKYTOUHBIX BBIYUCIEHUI. MUKpOIpoIeccop Moayyaer IMpo-
IPaMMHBIN KOJI U UCXOAHbIE JaHHbIE U3 OMEePATUBHOU MaMsITH,
a 3aTeM 3alKChIBaeT B HEE pe3y/IbTaThl BBIYMCIICHUH, MTOCTIE Ye-
'O OHU MEPECHLIAIOTCS Ha BHELITHHUE 3aTIOMUHAIOIINE YCTPOICTBA.
CkropocTh pabOTHI ONEPATUBHON MAMSTH BBIIIE, YeM Y JKeCTKO-
ro JIUCKAa U MPUBOAA KOMITAKT-AUCKOB. BhICTpoeiicTBIe orepa-
TUBHOW MaMsTU COU3MEPHUMO CO CKOPOCTBIO pabOThI MPOIIECCO-
pa. OJHAKO OHO MEHbIIIE CKOPOCTH K3II-MaMsTH MpoLeccopa.
[Ipu OTK/TIOYEHHOM MUTAHUM KOMITBIOTEPA €r0 OnepaTUBHAS
NaMsATh He COAePKUT HUKakor mH(popmaiuu. Ot odbema ore-
paTMBHOW MaMSATH 3aBUCUT Npou3BoauTeabHOCTh [1K, nocraTou-
HBII ee 00beM obecreunT Ooliee BBHICOKYI0 CKOPOCTh pabOThI
KOMIIbIOTEPA B PA3TUYHBIX PECYPCOEMKUX MPUTIOKEHUSIX.



Bcst ocnoBHast ungopmanius B [TK xpaHuTcst Ha KeCTKOM JUC-
K€, KOTOPBII HEPEKO HA3bIBAIOT BAHUYECTEPOM 10 UMEHHU MEPBOM
(pupmbI-TipOoU3BOAUTETS.

Yem BbIIIIe 00BEM KECTKOTO IUCKA, TEM OOJIbIIIE MOKHO 3arlu-
catb nHpopmanuu. [Tpu TeHaeHIH K pocTy 00beMOB HH(POpMa-
UM, EMKOCTb KECTKHX TUCKOB BCEra BOCTpeOOBaHa: Orepariy-
OHHAasl cucTema, mpuioxeHus, nudposas dortorpadusi, BuIeO-
(punbMBL, My3bIKA U T. JI.

Buneokapra wim Bugeoasantep npegHasHaueHsl 1isi Ghop-
MHUPOBaHUsI BUJIEOCUTHANA, TIOAaBAEMOro Ha MOHHUTOp. Bumeo-
ajianTep MOXET ObITh MHTETPUPOBAHHBIM — BCTPOEHHBIM B MaTe-
PUHCKYIO TUIaTy, B TAKOM Cly4ae MOXHO OOOWTHCH Oe3 JI0ToI-
HUTEJIbHOU BUAEOKapThl. OIHAKO SKOHOMHUSI CPEJCTB — HE BCe-
raa camoe Jydiliee pellieHue, Korjaa MIaHupyeTcsl UCIOIb30Ba-
HUe rpapruecKux MPUIOKEHUN: UTPhl, rpauIecKue pelakTo-
Pbl, IPOTPaMMBI /17151 IPOEKTUPOBAHMSI.

Kaxk mpaBuiio, 3ByKoBasi MUKpOCXeMa BCTpOEHa BO BCE MaTe-
PUHCKUE TIIATHI, U JOTIOJIHUTEILHO 3ByKOBasl KapTa mpruoopeTa-
eTcsl B 1IeJIsAX JOCTUXEHUs 0ojiee KaueCTBEHHOTO 3ByUYaHus, pa-
OOTbI CO 3BYKOM, HAlTICAaHUSI MY3BbIKU U T. [I.

[TK mpencrapnsier codo OJI0YHO-MOAYIbHYIO KOHCTPYKITHIO,
B KOTOPOH KOMIUIEKTYIOIINE COSAUHSIIOTCS MEXKIy COOOH C To-
MOIIIBIO CTAHAAPTU3UPOBAHHBIX pazbeMoB. biarogaps stomy 1K
JIETKO pa3oupath, COOUpaTh U MOAEPHU3UPOBATD.



Kak pa6oraer IIK

JIBOMYHBIA KOT

KomribioTep He yMeeT aymarh Tak, Kak JyMaeM Mbl, — CJIOBa-
MU 1 oopazamu. OH orepupyeT apyrumu oobektamu. [Iporecce
«mbiieHus» I[TK ocHOBaH Ha JBOMYHOM CUCTEME CUMCiieHus1. B
HEel JIJIS1 3aIUCH YKCeNT — MPECTaBICHUs] JAHHBIX UCTIONIB3YIOTCS
BCETO JIMIIb ABa CMMBOJA, 00bI9HO O M 1, OHM Ha3BIBAIOTCS OU-
Tamu. To ecTb OUT 3TO pa3psi/i ABOMYHOro uncia. Kaxapiii our
npeacTaBisier coooi oqHO u3 AByX umucen: 1 wim 0.

OnuH OUT MOXET ONpeIeNISITh JIBa IPOTUBOIOIOKHBIX COCTO-
aaus: «/la» — «Her», «ctuHa» — «JIoxkb», U T. 1.

Ha 6a3e qBOMYHOrO KOjia CTPOMTCS BCs paboOTa KOMIIBIOTEPA
— 0oJiee CIIOXKHBIE MPOLIECChl. « YMHas» 3j1ekTpoHuka 1K yvert-
KO pPa3jIMyaeT JIBa COCTOSIHUS: HOJIb ¥ enuHMIa. [locnenoBarenb-
HOCTb JIEKTPHUECKUX CUTHAJIOB (DU3UYECKH MPEICTABIISIET TBO-
WYHBIC YKCIIA, YTO 0OECIIEUMBAET BBICOKYIO HAJIC)KHOCTh XpaHe-
HUA 1 00paOOTKM TaHHBIX.

B BbIUMC/IMTENIHEHON TEXHHUKE MPUMEHSIETCS IBOMYHAS CUCTe-
Ma TI0 IPUYHMHE TOTO, YTO JJISI €¢ MOJIEMPOBAHUS TPeOyIOTCs
JICKTPOHHBIE CXEMBI TOJIBKO C ABYMSI YCTOMUMBBIMU COCTOSTHH-
samu. EcTb HanpsikeHue — HET HanpsiKeHUsl, €CTh HaMarHUYeH-
HOCTh — HET HAMArHUYEHHOCTH U T. 1.



B citydae nmpumMeHeHust IECATUYHON CUCTEMBI IOTPeOOBATNCH
OBl YCTPOKCTBA, KOTOPBIE MOTJIM Obl HAXOMUTHCS B JIECSTU Pa3-
HBIX COCTOSIHUSIX.

bnaronapst Tomy, 4TO CXeMHBbIE JIEMEHTbI HAXOISATCS JIUIIIb B
JBYX COCTOSIHUSIX, OO€CIIeunBaeTCsl HaJIe)KHOCTh, TIOMEXOYCTOM-
YMBOCTb U ITPOCTOTA ONEPALUM.

JI71s1 BHITIOJTHEHU ST JIOTUIECKUX TIPe0Opa3sOBaHMiA UCIIONIb3YeT-
cs1 OynieBa anre0Opa, a ¢ MOMOIIbI0 KOMOWHAIIMY HYJIEH U eTUHUIL
MIPOKMCXOAMT Tepeaaya MHHOpPMAIHH.

[MockonbKy OUT — CIMIITKOM MeJIKasi equHUIA WH(HOpPMAIINH,
TO B BBIUYUCIUTEILHON TEXHUKE MWCIIOJB3YETCS YHUCIIO OWTOB,
kpatHoe 8. OHO HazbiBaeTcs O6aiiToM. «CiioBo» — 16 OUTOB — 2
Oarita, 32 Outa — 4 Oaiita, 64 6uta — 8 OATOB.

C noMoIIpi0 KOMOMHUPOBaHKSI OMTOB KOMITHIOTEPBI 0TOOpa-
KaloT JiecaThuHble urncia. Jliodoe uuncio ot 0 10 255 nmpeacras-
asieTcss B Bujle BocbMUOUTHOTO uymncia. C momoripio 16 6utoB
MO’KHO MPEeJCTaBUTh YKcia B auarnaszoHe ot 0 1o 65 535.

YPpOBHH JJOrNY€CKOro HYJSI U € IUHHIbI

[ poBblE MUKPOCXEMBI MOI'YT HAXOIUTBCS B OTHOM U3 IBYX
COCTOSIHMM, OHU onucaHbl 1ByMsA udppamu: 0 u 1, yro ¢pusn-
YECKH PEAJIN30BBIBACTCS PA3IMUHBIMU NAPAMETPAMM — TOK WJINA
HaIlpsDKEHUE B LETISIX MUKPOCXEMBI, OTKPBITBI WM 3alepThlid
TPAH3UCTOP HA BBIXOJE MUKPOCXEMBI, CBETUTCS UJIU HE CBETUTCS
CBETOAMO], (ECIIM OH B COCTABE MUKPOCXEMBI).



B kauecTBe JIOTMYECKHX COCTOSIHMU ITU(PPOBBIX MUKPOCXEM
MPUHUMAETCS HAMIPSIKEHUE Ha UX BXOJIE U BbIxoJie. Bricokoe Ha-
MIpsKEHNE CUYMTAETCS eUHUIICH, 2 HU3KOE HAITPSIKEHUE — HYJIEM.
B nneasne HanpsikeHME Ha BBIXO/IE MUKPOCXEM JIOJIKHO PABHSITh-
Cs1 HaTPSDKEHUIO TIMTAHWS WM OOIIEero MmpoBoja cxeMbl. B pe-
QJIBHOCTH 3TO HE TIPOUCXO/IUT.

Jlaxke Ha MOJIHOCTBHIO OTKPHITOM TPAH3UCTOPE €CTh MajieHue
HanpspkeHus. B utore Ha Bhixone mud)poBOM MUKPOCXEMBI Ha-
NpsDKEHME OKaXeTCsl MEHbIIe HAIPsKEHUST TUTaHUs U OOJIbIIe
noTeHIrana oomiero mporoya. [loatoMy HarpsikeHre, MeHbIIIee
3aJJaHHOTO YPOBHS (YPOBEHb JIOTUUECKOTO HYJIS), CAMTAETCS HY-
JieM, a HarpsbkeHue, OoJibiliee 3aJaHHOTO YPOBHS (YPOBEHbD JIO-
TMYECKON eTMHUIIbI), CUMTaeTCsl euHuIler. Eciu ke Hampsike-
HFE Ha BBIXOJE MUKPOCXEMBI OyZIeT OOMbIIe YPOBHSI JIOTUIECKO-
rO HYJISl, HO MEHbIIIe YPOBHSI JIOTUYECKOUN €IMHUIIBI, COCTOSTHUE
MHUKPOCXEMBI HEOTpe/IeIeHHOE.

B taGnurie npuBeneHbl JOMYCTUMbIE YPOBHH BHIXOIHBIX JIOTU-
yeckux curHanoB mist TTJI-mukpocxem. Uem Onike BHIXOITHOE
HaIpsOKEHUE K HaNPSDKEHUI0 IUTAHWS WM K HATPSDKEHHMIO 00-
1iero rmposofa cxemsl, TeM Bbitie KIT/I nindpoBoit MUKpOCXeMBI.



Ta6auna 1.1. YpoBHH JIOTHYECKUX CHTHAJIOB
Ha BbIxojie Hudposbix TTJ/I-Mukpocxem

¥Yposens Hanpsoxenns, B Jlornueckoe cocToaHRe

0-0,4 YpOBEHE JOTHUECKOTO HY /IS

I l{_'[)lIE'.'l'.‘,'iL‘.'IL‘IEIE[)L‘ COCTOAHHE

Vposenk Aornueckoil eAHHHIK

HanpsixeHne ¢ BbIXOAA OIHOW MHKPOCXEMBI MOCTYIAET Ha
BXO[ APYTOM MUK POCXEMBI 110 IPOBOAHMKY. B mporiiecce nepena-
YK Ha 3TOT MPOBOIHUK MOXKET HAaBOJUTbCS HAIPSKEHUE OT Ka-
KHX-JTMOO0 TeHepaTopoB MoMex (MOOMIbHbIE TesehOHBI, Pas3iIny-
HbIE UMITYJIbCHBIE TEHEPATOPbI, ANIEKTPO— U paauonpudopsl). [1o-
MEXOYCTOMYMBOCTh U(PPOBBIX MUKPOCXEM OMPEAETAETCS MaK-
CUMAaJIbHBIM HaMpsKEHUEM IOMEX, KOTOPOE He IIPUBOJUT K IIpe-
BPALLEHUIO JIOTUYECKOT0 HYJIS B JIOTUYECKYIO €UHUILY U 3aBUCUT
OT Pa3HOCTH JIOTMYECKUX YPOBHEN LIU(PPOBOU MUKpOcxeMbl. To
K€ OTHOCUTCA U K TIOMeXaM, MPeBPAIIAOIINM JIOTUYECKUI HOJIb
B JIOTUYECKYIO EAUHHUILY.



Tab6auna 1.2. YpoBHH JIOTHYECKUX CHTHAJIOB
Ha Bxoje nudposbix TTJI-mukpocxem

¥posens nanpsoxenns, B Jlornueckoe cocTonHRe

0-0,8 YpoREHE JIOTHUECKOTO HYy 15

0,4-2 Heonpegeaentoe coCTOSHIE

2-5 VpoBeHb A0rHYeCKOil e HHHIb

MuKpocxeMbl MOTYT OKa3aThCsl B HEOIaronpusiTHBIX YCIOBH-
SIX — HUA3Kas TemIeparypa, CTapeHUe U KOpPpO3Usl MaTepUaJIoB,
BO3/ICMCTBUE paauauuu U T. A. Iloatomy nponsBogurenu rapas-
TUPYIOT cpadaThIBaHNEe MUKPOCXEM C HEKOTOPBIM 3aracom. Ha-
npumep, pupma Texas Instruments 0ObABIAET AJIsI CBOMX MHUK-
POCXeM BXOJIHOM ypOBeHb elMHulIbl — 2 B, a yposenb Hyis — 0,8
B.

Ecin HampspkeHue Ha BXoze LM(POBOM MUKPOCXEMBI MpU-
OMMBUTCA K TTOPOTY, pa3zelisionieMy YPOBEeHb JIOTHYECKOro Hy-
JI1 ¥ JIOTUYECKOW €IMHULIBI MUKPOCXEMa MEePEUET B aKTUBHbIN
pexuM padoThl, 1 002 BHIXOJHBIX TPAH3UCTOPA MOTYT OKa3aThCs
OTKPHITHIMU. B pe3ynbpraTe MUKpocxeMa MOKET BBITH U3 CTPOSI.
[MToatomy BXOmBI 1I(ppoBBIX (0coOeHHO KMOIT) Mukpocxem He
JOJIKHBI OBITH OCTaBJIEHBI HeroAKIIoYeHHbIMU ! Eciii yacTs 2i1e-
MEHTOB LIM(POBOI MUKPOCXEMBI HE UCIIOJIb3YETCS, TO UX BXO-
Ibl TOJDKHBI OBITH TIOAKTIOUEHBl K UICTOUYHHUKY NUTaHUS WA 00-
1eMy npoBofy cxembl. KOHKpeTHOe 3HaueHue nopora nepekJio-
YeHUs U1 Pa3IMYHBIX 3K3EMIUIIPOB MUKPOCXEM U OT CEPUH K



CEpPUM MOXET U3MEHATHCA B HEKOTOPBIX Ipenesax. Ha Bxon jo-
TMYECKMX MHUKPOCXEM HEJb3s MOJAaBaTh HANPsKEHUE B IpeEe-
JlaX HEOIPEAEJIEHHOIO COCTOSIHUS, a TAKKE OCTaBJISATh MX BXOJIbI
HETOAKJIIOYEHHBIMH.

Jlormueckue 3JieMeHThI

[udppoBbie MUKpPOCXEMBI UCTIONB3YIOT B CBOeH padoTe 6a3o-
BBIE JIOTUYECKUE IEMEHTBI, C TOMOILBIO KOTOPBIX, KAK U3 «KUP-
NIMYUKOB», CTPOSITCS O0Jiee CJIOKHbIE TPOIIECCHI:

* HE — unBepTupoBanue;

* NI — nornueckoe yMHOXEHUE;

* NJIN — noruyeckoe CyMMHUPOBAHUE.

Jlornuyeckum 3jgemMeHT «HE»

I/IHBepTOp U3MCHACT 3HAYCHUC BXOOHOI'O0 CMI'HaJIa Ha IIPpAMO
ITPOTHUBOIIOJIOKHOC 3HAYCHUC. 9Ty (bYHKLII/IIO MOJXHO 3aI1iMCaThb B
BUOC Ta6JII/II_[bI HCTUHHOCTH. BXO,H Y TaKOr'o JIOTH4CCKOIo 3JICMCH-
Ta OJUH, 1 Ta6m/1ua HNCTUHHOCTU COCTOUT TOJIBKO M3 IBYX CTPOK.



Taoauna 1.3. Ta0nma HCTHHHOCTH
JIOTHYECKOro HHBEpPTOpa

Bxop Brixog
0 1
1 0

BHe 3aBUCHMMOCTH OT 3JIEKTPUYECKOM CXEMBbI BBITOIHSETCS
ofHa U Ta ke (PyHKIUs. YTOOB HE MPUBA3BIBATHCS K KOHKPET-
HBIM 3JICKTPOPAIUOIIEMEHTaM CXEMbl, ObLIM BBEJCHBI CIIECIIH-
aJIbHBIE YCJIOBHBIE TpaduyecKre 0003HAYCHHUS.

O—

Puc. 1.1. YcnoBHoe rpaduyeckoe 0003HaYeHHE JIOTHIECKOTO
anemeHTa «HE»

Jlornyeckum 3jgeMeHT «U»

CXGMa, pcamm3yromaa onepanuio JJOru4eCKoro yMHOXCHHA



«W», MoxeT ObITh MpeACTaBIeHa B BUE TaOIUIbI HICTUHHOCTH.
DJIEMEHT, KOTOPBIU BBINOJIHSAET 3Ty (PyHKIMIO, UMEET JIBa BXOJa
1 o0o3HavaeTcsa «2M». g snemenTa «2M» taOmuiia ICTUHHO-
cTu OyJeT COCTOSITh U3 YEThIPEX CTPOK.

Taoymna 1.4. Tad1u11a HICTHHHOCTH CXEMbI,
BBINIOJIHSIIONIEH JIOTHYeCKYI0 (PYHKIUIO «21>»

Bxonm 1 Bxop 2 Brxoq

AKTHUBHBI CUTHAJI HA BBIXOJE ITOrO JIOTMYECKOTO JIEMEHTA
NOSABJISIETCSA TOJIBKO TOI1A, KOT/Ia U Ha IIEPBOM, M HA BTOPOM BXO-
ne OyayT MpUCYTCTBOBATH JIOTMUECKUE eTUHUIIBL. Tak peanusy-
etrcst pyHkuus «».

YcnoBHO-Tpaduueckoe n300pakeHnue CXeMbl, BBHITTOTHSIONIEH
JIOTUYECKYI0 (PyHKIMIO «V», Ha MPUHIIMITAATIBHBIX CXEMaX MpU-
BegeHO Ha puc. 1.2. M3oOpaxeHue He 3aBUCHUT OT ammapar-
HOM peasin3aliii, KOTOpasi Ha YPOBHE 3JIEMEHTOB OCYILECTBIISIET
(pyHKLIMIO JIOTUYECKOTO YMHOXKEHUS.



Puc. 1.2. YcnoBHoe rpadguueckoe 0003HaYeHHE JTIOTHIECKOTO
yeMeHTa «»

DyHKIMA JOTMYECKOTO YMHOKEHUS TPEX NEPEMEHHBIX IIPE-
CTaBJieHa TaOJIMLIEH HICTUHHOCTH, COAepKallieil BOCeMb CTPOK.

Ta6auna 1.5. Taéauma HCTHHHOCTH TPEXBX00BOI
CXeMbI JJOTHY€eCKOro yMHo:keHus1 «31»

Bxoai Bxon2 Bxox3 Brxoa




Daement «UJIN»

Cxewma, peansyromas orepauuIo JIOTUYECKOTO
«MJIN» (MM3BIOHKITNS), OMMCaHa TaOJHIel, B KOTOPOW MCIIONb-
30BaHO J1Ba aprymeHTa. [103ToMy 3/1€MEeHT, BBIOIHSIIOIIMNA 3Ty
(ynkmio, umeer nBa Bxona u ooosHadaercs «2WUJIN». 1 ame-
menTa «21JIN» Tabnauiia MCTUHHOCTH OyJIeT COCTOSITh U3 YEeThI-
peX CTPOK.

Taouna 1.6. Tadanna HCTHHHOCTH CXEMBI,
BbINOJIHSTIONIEN Jorudeckyr pynknuwo «2UJIN»

Bxoai Bxop2 Brxoa
0} 0 0
0 1 1
1 0 1
1 1 1

Jst yenoBHoro o6o3HaueHus ¢pynkuun «JIW» Ha npuHim-
NHAJIbHBIX CXEMaX UCHOJIB3YETCs CHeMaIbHbIA CUMBOM « 1.



Puc. 1.3. YcnoBHoe rpadguueckoe 0003HaYeHKE JTIOTHIECKOTo
anemedTa «JIN»

Boree mogpo6HO 03HAKOMUTHCS ¢ IM(POBON MUK POIJIEKTPO-
HUKOI MOXHO B IHTEpHeTe, a Takke B COOTBETCTBYIOIIEH JIUTe-

parype.

PyHKIUA NPOrpaMMHOr0 o0ecrnedeHus

Cam mo cebe ITIK, maHuIymupysi OQHUMH JI€KTPUIECKUMHU
CUTHQJIAMH, HE MOXET IPEICTaBUTh MH(OpPMALIAIO B TOM BUJAE,
KAK MBI CErO/IHS MPUBBIKJI €€ BOCIIPUHUMATh, — HA SKPAHE MO-
HUTOPA, OTIIEYaTaHHOM! Ha Jiucte Oymaru. Pe3ysbTarsl OyayT — HO
HE B [IPUBBIYHOM [JIs YesloBeKa Buje. s npeicraBieHrs MH-
(popmary B TOM BUIE, B KOTOPOM IPUBBIK BUJIETh €€ YEJIOBEK,
MOCJIEI0BATEIbHOCTh UMITYJILCOB HYKHO MPe0Opa3oBath.

CuMBOJIBI M OYKBBI MOT'YT OBITh 3aKOAMPOBAHBI IIPH TOMOLIH
BOCBMM JJBOUYHBIX CUMBOJIOB.

Pacnipoctpanenst Tabmuipt ASCII ¢ HaloHaIBHBIMU PACITIN-



peHussMH, npuMeHsoimecs B DOS (KoTopele MOKHO MCIOJb-
30BaTh IS 3aMMCH TEKCTOB B MUK POIIPOIIECCOPax), ¥ TaOIHUIIbI
ANSI — B WINDOWS. B ta6bnumiax ASCII u ANSI nepsbie 128
CHMBOJIOB COBIQ/IAI0T. B 3TOM YacTu TabnuIIbl coep)aTcs CUM-
BOJIBI U, 3HAKOB MPENUHAHMS, JJATUHCKME OYKBBI BEPXHETO
Y HWDKHETO PErMCTPOB Y YIPaBIIAIINE CUMBOJIBL. Harronab-
HbIe PACIIUPEHUsT CUMBOJIBHBIX TAOJMIl U CUMBOJIBI TICEBIOTPaA-
(uku conepxkarcs B mocnennux 128 Kogax 3TUX TaOIUIL, TOITO-
My OTOOpaXeHHE PYCCKMX TEKCTOB B OINEPAIIMOHHBIX CHCTEMax
DOS nu WINDOWS He coBniagaer.

PaznruHoe 0OOpyIoBaHME — IUIAThl paclIMpeHusi, nepude-
puiiHBIe YCTPOWCTBA — paldOTAOT MO BCTPOEHHOMY aJITOPUT-
My. Yto6wl TTK ux nydie moHMMan wivd BOOOIIE BOCHPUHH-
MaJi, CyIIECTBYIOT JpanBephl (ITOCTABJISIOTCS HA IMCKAX BMECTE
C YCTPOMCTBAMHU ), BBIMOJIHSIOIIUE (PYHKIIMIO TOCPEAHUKA MEKIY
nepudepuitHbIM «xesne3oM» [TK 1 OCHOBHBIM BBIYMCIUTEIbHBIM
OJIOKOM.

[Iporpamma — 3TO MOCJIENOBATENBHOCTh ONEPALVK, BBIITOJ-
HSIEMBIX KOMIIBIOTEPOM IJIS1 JOCTMKEHUS MOCTaBJIEHHOW 3a/1a-
yu. [Iporpamma conepkut onvcaHue AEMCTBUIA, 3aITMCAHHBIX Ha
SI3pIKE MPOrPaMMHUPOBAHUS UM B MAIIMHHOM KOJE, KOTOpbIE
JIOJKEH BBITIOJIHATH KOMITBIOTEP B COOTBETCTBUU C AJITOPUTMOM
pelleHrs] KOHKPETHOM 3a/1auM.

[Tporpammuoe o6ecrieuenue (ITO) MoXHO pa3aeuTh Ha MPH-
KJIQJIHOE, UHCTPYMEHTAJIbHOE U cucteMHoe. [IpukiagHbie mpo-
rpamMMBbl [TpeIHa3HAYEHBI U1 PEIIEHUS IOJIb30BATEIBCKUAX 3a-



nad, a [1K Tonpko obecrieurBaeT ux perieHue. 1o, HApUMep,
rpaguyeckre peJakTopbl, TEKCTOBbIE MPOLIECCOPHI, M3AATENb-
ckue cucrembl, CAIIP, CYB]I, oOpa3oBaTenbHble MPOrpaMMmbl,
UTPHI.

Cucremnoe [1O ciyxut nas obecniedeHusi padOTBl CaMOro
1K u pemeHus 3a1a4, CBA3aHHbIX C €r0 (DYHKIIMOHUPOBAHUEM.
K cucremnomy I1O oTHOCATCA ONEpalMOHHBIE CUCTEMBI, (pait1o-
BbI€ MEHE/IKEpbl, AaHTUBUPYChI, ApXUBATOPbI, YTUJINUTHI, TpariBe-
pBbL.

NucrpymenrtansHoe 110 npeanasHayeHo A1 MPOEKTHPOBa-
HUSI, pa3pabOTKM M COMpOBOXJeHUs mporpamm. K Hemy ort-
HOCSITCSI MHTErpUPOBaHHbIE Cpebl pa3paOOTKU, TPAHCISATOPHI
(KOMITUJIATOPHT M MHTEPIIPETATOPHI), acceMOIephl, KOMIIOHOB-
IIMKH, CUCTEMBI aHaJIM3a KOJla, CUCTEMbI aBTOMAaTU3UPOBAHHOIO
TECTUPOBAHUSI.



YTO0 HYKHO JIJIS TOTO,
YTOOBI KOMIIBIOTEP
npopadcoTas J0Jro U HaJgeKHO

[TK — nocraTouHO Haie’KHOE W CTaOWIIbHOE YCTPOUCTBO. Ec-
JIM BHITIOJIHATH OMpee/IeHHbIe HECOXKHbIe TPeOOBaHMS, TO Balll
KOMITBIOTEP MPOCITYKUT JOCTaTOUHO A0ro. OIHAKO eciu He 00-
palaTh HUKaKOro BHUMAHHKS HA ITPaBUJIbHYIO SKCIUIyaTalHIo, TO
BBIJIE3YT MHOTHE BO3MOKHBIE «OOJISTUKI».

[Ipexpe Bcero, I[IK kpaiiHe He JIOOUT HECTAOMILHOCTD MUTA-
1o1ero HanpsikeHus. CKayky B CETH IEPEMEHHOTO TOKa, BHE3aIl-
HbIE OTKJIIOUEHMS JIEKTPOIHEPIUM KpaliHe OTPULIATEIbHO CKa-
3BIBAIOTCS HA €T0 «3J0POBbE». Takke B Ip0o3y HE PEKOMEHIyeTCs
nosib30BaThesA [1K. Kak TOIbKO HAUMHAET «TpOMBIXaTh», HEMEI-
JICHHO BBIKJIIOYMTE KOMIbIOTEP. B Takoe BpeMs MOT'yT BbIMTHU U3
crpos bII, monutop, Monem u T1. 1. [Io3TOMy HYKHO HE TOJIBKO
BBIKJTI0UMTH [ 1K, HO 1 OTCOETIMHUTE OT PO3ETKY CETEBOM MPOBO/I.

He pacrionaraiite 1K BO/IM3M MCTOYHHMKOB TeILIa: paauaTo-
poB, 6aTapeii, KaMMHOB, 0OOrpeBaresiell. Becbma xesatesbHO 3a-
HIUTUTh €ro OT MOMNaAaHusl NPSAMbIX COMHEeUHbIX Jyueil. [lo3a-
OOTBTECh, YTOOBI HA IOBEPXHOCTh KOMITBIOTEpPA M HA 9K PaH MOHHM-
TOpa He MaJajiu CojHeuHble Jyuyn. CKBO3HSIKHU, TEMIIEpATypHbIE
riepernasl He MOJNIE3HbI 71 KoMIbloTepa. Eciu Bbl TPUHECII €ro
B JIOM 3UMOM, TO JalTe MPOrpeThCsi 4O KOMHATHOUN TeMIlepary-



pbl. He BKJTI04aiiTe cpa3y — MycTh OH MPOJIEKUT napy yacoB. Ec-
JIM Ha ysuue temreparypa Bozayxa 30-40 rpagycoB Mopo3sa, OT-
kyna 3aHeceH I1K, cienyeT BoIk1aTh HE MeHee 4 4acoB, MPEK/IE
yeM BKIouath. MHaue Ha anemenTax 1K oOpasyercs KoHIeH-
car, BOBMOKEH BBIXOJI U3 CTPOsI KOMIUIEKTYIOIINUX, 00pa3oBaHMe
MUKPOTPEIIMH Ha IJIaTax u T. J.

MK, kak u modast JeKTPOHUKA, He JIOOWT BJIAarw; Iornaja-
HUE B HETO JKUIKOCTHU IIPUBOIMUT K BBIXOly U3 CTPOSI €I0 JIEMEH-
ToB. Crapaitech OrpaauTb JIEMEHTb KOMIIbIOTEPA OT MOMNaAa-
HUS KUJIKOCTH BHYTPb — HE pacroiarairte ropiiiky C [IBETAMH Ha
nonkax Haj [1K, He cTaBbTe Ha CUCTEMHBIH OJIOK KaKTYCHI U JIPY-
rve KoMHaTHble pacteHusi. Ctapaiitech He eCTbh ¥ He TTUTh, pado-
tas 3a [1K. Kpome Toro, mimrenbHast paboTa BO BJIaXKHBIX TTOMe-
IIEHUSIX CIIOCOOCTBYET BBIXOMY €r0 U3 CTposi B Oojiee KOPOTKHE
CPOKH, TIO3TOMY 1103a00THTECH O BEHTHJISILIMU U TTPOBETPUBAHUM
TaKUX NMOMELIEHUN.

BrutioueHHble BOJIM3U MOIIIHBIE TTPOMBIIIIIEHHBIE YCTAaHOBKH,
reHeparopsl, paaguonsinydarear, CBY-cucremsl MOryT pUBECTH
K HecTabmibHOM padote [TK. CremyeT UCKITIOUNTH BO3MOXHOCTD
BO3JEVCTBUS CUIIbHBIX JIEKTPOMATHUTHBIX TIOMEX.

U eme. KommonenTs! 1K He M00ST cTaTiyeckoe eKTprude-
ctBO. OCOOEHHO 3TO aKTyaJIbHO MPH MPOU3BOJICTBE €T0 PEMOH-
Ta unu coopke. CTaTUUECKOe MEKTPUIECTBO MOXET HAKaIlIH-
BaThCsl B OPraHMW3Me YEJIOBEKA OT OIEXK[Ibl, PA3JIMYHbIX TKaHE!
— 3aHaBeceil, KOBPUKOB U T. 1. Tak:ke OHO MOXET nepeaaBaTbCs
OT JIOMAIlIHUX KUBOTHBIX. [lonagaHne cTaTHyecKoro JaeKTprye-



CTBa HAa KOMIUIEKTYIOIIME — MAaTEPUHCKYIO TUIATY, BUIEOKApTy U
T. JI. — MOXET BBIBeCTH UX U3 cTposi. [loaromy mepen padboToii ¢
[TK cnemyer CHATB ¢ ceOs1 CTATUYECKOE NIEKTPUIECTBO — 3a3eM-
JUThCs. J17151 9TOM 1IesT MOKHO MPUKOCHYTHCS K OaTapee OTOIu-
TEJIbHOI CUCTEMBbI, BOJOIIPOBO/LY, IIOMBITh PYKU B ITOTOKE BOJIbI
TMO/I KPAHOM.

Kak u mo0as croxHast 37IeKTpOHHAsI TEXHUKA, KOMITHIOTEP He
MOOUT, KOTJja B HEM CKaIUIMBaeTCss MHOTO MbUTH. [Tbuth — 371e1-
Ui Bpar JIEKTPOHUKH, M KOTJ]a OHA 3a0MBaeTCs B KOHTAKTHbIE,
TOKOMPOBOSIIINE YUACTKH TIIAThI, )KECTKOTO TUCKA WX APYTUX
KOMIUIEKTYIOIIUX, [1a e11le TTPU BJIAKHOM BO3JIyXe, TO MOKET IPU-
BECTH K BBIXO/ly U3 CTPOS1 MUKPOCXEM M MPOYMX JIEKTPOHHbIX
KOMIIOHEHTOB KOMITBIOTEPA.

[Mepronuyecku MpPOTUpANTE CUCTEMHBIA OJIOK, MOHUTOp U
MPOYYI0 OPTTeXHUKY OT MbUIA MATKOW TPSIMOYKOW. [l YucTKr
9KpaHa MOHUTOPA MPOJAIOTCS CIIEUAIbHbIE CAI(PETKU U YUCTS-
1as1 )KUJKOCTb.

BHyTpu cucremMHOro 010Kka Takxke coO BpeMeHeM HaKarliiBa-
eTcsl JOCTaTOYHO MHOTO TbUIM, OCOOEHHO Ha BEHTWISTOpax U
Bo3jie HUX. He cnenyer mpoTvpaTh BHYTPEHHOCTH KOMIIbIOTEPA
BJIAKHOM UJIM MOKPOU TPSAIKOM. Jlydiiie Bcero Jist 3Toro rnojaxo-
JIUT MSITKasi CyXasi MaJIsipHasi KUCTOYKA, TO3BOJISIIONIAS BBIMECTH
MBUTb U3 JIIOOBIX 3aKOYJIKOB.

BHyTpu cuctemMHOro 6j10Kka MOXHO Y HY:KHO MEPHOIUYECKU
nbLIecOCUTh. [lenarh 310 cieayer TONMbKO MPU OTKJIIOYEHHOM OT
CEeTH KOMIIBIOTEpe, ToMorasi cede KMCTOYKOM, aKKypaTHO, CTapa-



ACb HE IIOBPCIUTD TCXHHUKY. He cTout IIpY 9TOM IIBIJIECOCOM Ha-
KUMATb Ha JICKTPOPAIUOIIEMEHTHI I1JIAT. HOCT&TO‘IHO IogHEe-
CTHU K KHUCTOYKE, U OH IIOAXBATHUT IIblJIb, BEIYAUITACMYIO KHUCTBIO.
OcobenHo TIIATCJIBHO IMPOIIBIICCOCHTE BEHTUIIATOPHI, HA KOTO-
PBIX CKAIVLIMBACTCA MHOTI'O ITBLIN.



O TexHukKe 0e30IaCHOCTH

He tonbko IIK Hy)HO orpaxjaarb OT HEraTUBHBIX BHEIIHMX
Bo3/eicTBUi. Henb3s Takske 3a0bIBaTh U 0 COOCTBEHHOM 3/10pO-
Bbe. O HEM HYXHO 1M03a0OTUTHCS B TIEPBYIO OYepe/lb, HUKAKON
KOMIIBIOTEP, HUKAKME HEOTJIOKHBIE 33/1a41 HE CTOAT BAILIETO 3/10-
poBbs. Eciu [IK MOXkHO JIerko MOYMHUTD, 3aMEHUB HEUCIIPAB-
HYIO I1J1aTy, TO BBUICYMTH ceOs1 Topa3io TpyaHee: OOJIbHOUM OpraH
—3TO HE TPOLIECCOP UM BUHYECTEP, KOTOPbIE YAACTCS JIETKO MO-
JePHU3UPOBATD.

Kak cnoxHoe texHuueckoe ycrporctso 1K Hepenko ciyxut
NPUYMHON HApYIIEHUS 3[J0POBbsI UEIOBEKA.

WTak, paccMOTpUM OCHOBHbIE (DAKTOPBI PUCKA, ITPU TPaMOT-
HoM oOpariennu ¢ ITK HeratuBHbI 3(DPEKT CBOAUTCS K MUHU-
MyMy.

Huxorga He paGotaiiTe BIaQXHBIMM pyKaMHu: PYKHM Bcerjaa
JOJDKHBL OBITh CyxuMU. KoMIbloTEp HU B KOEM cliy4yae Helb3sl
BKJIIOYATh, €CJIM B HEro Inomnajia Bjaara. Ero Hy’)HO MOJHOCTBIO
IPOCYILUTb.

[Tomuute, yTO BCe 3ameHsbl, cOOpky U pazodopky 1K cnenyer
MIPOU3BOJUTH TOJIBKO MPU OTKJIIOYEHUH €ro OT CETH.

OcobeHHO OnacHbl MOHUTOPHI C JIEKTPOHHO-JTy4eBON TPYO-
KO — BHYTPH MCIIOJIb3YETCsl BHICOKOE HarnpsikeHue. Tak:ke, ecnu
y Bac HET OIbITa U HABBIKOB MO PadOTe C JIEKTPO— U paIuOTeX-
HUYECKUMU YCTPOICTBAMH, JIy4ille He pa30uparh OJIOK MUTAHUSI.



Crapaiitech He octaBsTh padotatomuii [TK Hagonro 6e3 mpu-
CMOTpa, 0OCOOEHHO B JIETHIO kapy. CHJIbHBII HArPEB KAKOTO-JI1-
00 y37a JomkeH cpa3y mHpuBiedyb BHUMaHue. Eciu Bbl 3ame-
TWJIM, YTO Tpeercsl BUJIKA, «UCKPUT» PO3eTKa WU MoAoOHOe
MIPOMCXOINT C YUIMHUTENIEM, HEMEIJIEHHO 3aMEHUTE HEUCIIPaB-
HYI0O 4acTh, MHa4Ye STO MOXeT BbI3BaTh BO3ropaHwe. Ha HOYb
CTapalTeCh BBHIKJIIOYATh U3 PO3ETKH BCE MEKTPUUYECKUE TTPUOO-
pbl. OcTaBlieHHbIE B PO3ETKE MEKTPUUECKUe KaOelu MUTaHus,
HECMOTPSI Ha TO YTO KOMITBIOTED U APYTUe OTPEOUTENN SHEPTUN
BBIKJTIOYCHBI, SIBJISIIOTCS MICTOYHUKOM TIOJIEH, OHW BPEIHBI JIJIsI
YeJIoBeKa.

He yBnekaiitech nmpogomkuteibHon padoroit 3a [TK. MHoro-
YacOoBbIE MPOCHKUBAHMUSI 32 MOHUTOPOM, TIPOJOJIKUTEITbHBIN pe-
MOHT I1JIOXO CKa3bIBAIOTCSI HA CAMOYYBCTBUU: TOSIBJISIETCS yCTa-
JIOCTb, BSIJIOCTb, COHJIMBOCTh, BO3HUKAET HANpsIKEHUE B r1a3ax,
niepeyTOMJIEHHE MBIIIII 11IeU, CIIUHBI, PYK, BO3PACTAET Harpy3Kka
Ha cepate. Takve MOCTOsIHHBIE BO3/ICHCTBUS TPUBOISAT OOBIYHO
K XpPOHMUYECKUM 3a00JIEBAHUSIM: OCTEOXOHPO3Y, OJTM30PYKOCTH,
OJIbIIIIKE, CYTYJIOCTH, alaThU, ICUXUYECKUM PaCCTPOMCTBAM.

Co BpemeneM BeHTwiIsATOpHl B [IK HaunHaioT nrymers, mMo-
HOTOHHBIM 11IyM, BO3JEUCTBYIOIIUI HA 4Y€IOBEKa TAKXKE HEIO-
JIE3€H U BbI3bIBAET yToMieHue. CTapauTech CBOEBPEMEHHO Me-
HATh BEHTUJIATOPBI, UCTIONB3YHTE O0Jiee KaueCTBEHHbIE KOPITyCa,
BKJIIOYAWUTE MY3bIKY.

BosbMuTe 3a ipaBuIIo: Bera aeanTe nepepbiBbl, TMMHACTHU-
Ky, TYJISIITE Ha CBeskeM Bo3ayxe. [leprognueckul mpoBeTpuBaiTe



NIOMeIleHre, rie paboTaeT KOMITbIOTep.



I'maBa 2
Y10 MOXKeT NOHATO0UTHLCA

Pabdouee mecTo

«Ha xoneHkax» pemoHTupoBaTh [IK— He cambli1 Ty4Ini Bbl-
XO[l, €CTb BEPOATHOCTh UTO-TO MOTEPSITh, YTO-TO MOXKET BbI-
CKOJIb3HYTh, MOKET MPOU30UTU 3aMbIKAHUE, OTBEPTKOU MOXHO
HEOCTOPOXKHO Morapanars miary. CliydalHOCTH HYKHO IOCTa-
paTbCsi UCKJTIOYUTD.

Onpenenute CBOM pabOUYUH YTOJIOK, YTOOBI CITIOKOWHO 3aHSTh-
Cs1 pEMOHTOM, TIyCTh BaM HUKTO He OyneT Memars. [{1s pemoHTa
TIOHATOOMTCS OTAETBHBIN YUCTHINA U YCTONYMBBIN CTOJ. XOPOIIIO,
KOrga MpeyCMOTPEHBI TIOJIOUKH, [IJ1s1 pa3MeIleHUs] MHCTPYMEH-
Ta, KOMIUIEKTYIOIIMX, KOMIIAKT-UCKOB U T. 1. IlocTapaiitech uc-
KJIIOUUTh IPUCYTCTBUE B KOMHATE Ha BPEMs1 PEMOHTA MaJICHbKIX
JeTer U JOMAIIHUX KUBOTHBIX.



OcBemenue

[MozaboTbreck 06 ocemennn. Korma cBeta HEqOCTaTOYHO —
paboTtaTh TPyaHO. Bbl HE TOJIBKO MOKETe OLIMOOYHO COEAMHUTD
YCTPOMCTBA, HENPABUJIBHO YCTAHOBUTH MEPEKIIOYATENN, HO U
noBpeauTe cBoe 3peHue. OOIIero cBera Beeraa HeJOCTaTOYHO.
VYcraHoBuTe HacTONbHYIO Jamity. Hanmpumep, ynoOHa oducHast
JlaMIia, KOTopasi KpenuTcsl K TOpIly CToja U UMEET Crudaemyio
KOHCTPYKIIMIO — €€ MOKHO HaKJIOHWTb Tak, Kak OyJaeT yaoOHO
IUTS1 BBITIOJTHEHUST padoT. Takske He JIMITHUM OKakeTcst HeOOJIb-
mon (poHapuk. COBpPEMEHHBIM CBETOAMOAHBIM (POHAPUK OaeT
MOIIHBI PaBHOMEPHBIN MMOTOK CBETA U JOJTO padoTaer oT Oa-
TapeeKk WM aKKyMyJIsATOpoB. VIM MOXKHO NMOACBETUTH TPYAHO-
JOCTYIHbIE MeCTa MpU yCTaHOBKe, peMoHTe u coopke [TK. Xo-
POLIO UCHONB30BaTh (POHAPUK C y3KAM JIy4OM, HAIlpUMeEp mini
Maglite. OcoGeHHO eciti 00111asi OCBEIIEHHOCTh OKaXeTCs HEJl0-
CTaTOYHOM, (hOHAPHMK BaM TIOMOXKET B padoTe.



Puc. 2.1. Hebonbioit (poHapuK OKakeTcs OJIe3HbIM B pado-
TE



NHCcTpyMEeHTHI

PemonTrpoBats [1K «rojpiMu» pykamu He TOJBKO HEYTOOHO
Y TPYAHO, HO YacCTO MPOCTO He 0OOUTHCH Oe3 CrelUalbHbIX UH-
crpymeHnToB. [locTapaiitech mpuoOpecTy Bce HEOOXOOUMOe 3a-
panee. He smyummmii BapuanT, korga Bel pazoopamu 1K u ornpa-
BUJIMCh HA NIOUCKY HY’)KHOTO MHCTPYMEHTA 10 Bcemy ropony. M3
MHCTPYMEHTOB B IEPBYIO O4Yepe/Ib MOHAA00ATCS CIeAyIOIIMe.

OTBepTKa MO KpecT

Ona mpuromutcs s pazoopku u coopku ITK. Koneuno,
MOXHO OOOWTHCH OJJHOU cpejiHel oTBepTKor. Ho sryudriie mpro6-
pecTH mapy KaueCTBeHHBIX OTBEPTOK. JIJ11 MajleHbKUX BUHTHKOB
11eJ71ecO00pa3HO UCTIONIB30BaTh COOTBETCTBYIONIYIO OTBEPTKY, Ma-
JIeHbKasi OTBEpPTKa MOTpedyeTcs, HalpuMep, MPU PEMOHTE BEH-
THJISTOPOB.

B TpyaHOmOCTyIHBIE MeCTa MOKHO «HE TIOTACTh» KOPOTKOM
OTBEpPTKOH, YUIMHEHHasi OTBEpTKAa MONOWIET JUIs JOCTyma K
yIIyOJIeHHBIM BUHTAM.

W HakoHell, CHITbHO 3aTSIHYThIe KOPITYCHbIE BUHTHI HE BCET/ia
yZ1aeTcsi OTBEPHYTh CIaOEHbKOW MaJIeHbKOI OTBEPTKOM, IIOITOMY
HarOoJsiee yioOeH Habop pa3HBIX OTBEPTOK.

JI71s1 TOro 9T0Obl BUHTHKY HE TIaJai P MOHTaXe, OTBEPT-
Ky PEKOMEH/yeTCs] HAMAarHUTUTh (€CIIM IO/l PYKOUM HEeT OTBEpT-



KM C MArHUTHBIM HAKOHEYHUKOM ), TIOEPKaB KOHYMK Ha MarHu-
T€ (U151 STOM LIEJTU CTOIUTCSI MarHUT OOBIYHOTO JMHAMUKA B TOM
ke Kopryce KoMmIibiotepa). Kpome Toro, 4roObl BUHT Cly4aiiHO
HE yIaJl, ero jeJareabHO 3aKPENUTh Ha OTBEPTKE MJIaCTUIIMHOM
IUIsI MOHTaka B TPYIHOIOCTYITHOM MECTe.

OTBepTKa MO/ HIJIMIY

Jns BcriomoraTessHBIX paOOT, a Takke Ui PeMOHTa CTa-
PBIX KOMITHIOTEPOB TIOHAIOOUTCST HEOOMbIIIask TUIOCKAsT OTBEPTKA
— paHbllle BHEIIHUE Pa3beMbl KPEMWINCh JBYMSl BUHTAMU MO[
IUIOCKYIO OTBEPTKY.

Puc. 2.2. Ilpexne Bcero ansa pemonTta [1K monamo6sTcs ot-
BEPTKU

IInauer

Yacro HYXHO ObIBaeT MIpyUACpKaTh MEJIKHUC IIPEAMETDI, BUHTU -



KM, IPOBOJOK B TPYAHOJOCTYITHOM MECTE, IJl€ NaJIbliaMu yAep-
JKaTb KpaiiHe TpyaHO. i1 9THX 1eseil mpuroguTcst OObIYHBIN Me-
OULIMHCKUI nuHIeT. Heroxo o63aBecTuch IByMs, MPSIMbIM U
3arHyThIM.

Puc. 2.3. [uHIIET MPUTOANTCS AJIs YIEPKaHUSI METKUX TIpe-
METOB

Ha6op cnenuajJbHBIX OTBEPTOK

Jlst Toro 4ToOBl pa3oOpaTh pa3IuyHbIe YCTPONCTBA, €CITA UX
HEBO3MOKHO BCKPBITh, UCIIOJIb3YS] OTBEPTKHU O] KPECT U IIUIHII,
UMEIOTCS CTielnaibHble oTBepTKU. [1oqoOHOe KperieHre nena-
eTCs CIIEUAIbHO, YTOOB! €3 COOTBETCTBYIONIECH KBaTH(PUKAITN
Y, COOTBETCTBEHHO, 03 HaJjIekKaIlero MHCTpyMeHTa BHYTPb He
BJIC3aJIH.



Puc. 2.4. Habop crienaibHbIX OTBEPTOK

IL1ockoryonbl

HJ'IH CI)I/IKCE],I_[I/II/I N JOEMOHTaXa KPCEIICKHBIX MECTUTPAaHHU-
KOB, YCTaHABJIMBACMbIX B KOPIIYC I1IK 1A MOHTAa)XKa MAaTCpHUH-
CKOU IJ1aThI, HOH&,HO6HTC}I HeOOJIbIIINE AKKYpPAaTHbIC HHOCKOFY6-



11, Takske MOKHO UCTIONB30BATh U OCTPOTYOIIBI, HO GoJiee ya00-
HBIM OKQ)KETCsI TOPLIEBOM Ta€UHbIN KJIIOY.

Puc. 2.5. IlnockoryOript

Kiemu niis 00:KuMa ceTeBoro KaoeJs

YroObl Ha KOHIIE CETEBOrO Kadelsl yCTAHOBUTh KOHHEKTOP —
pa3beM, MOHAOOUTCS CHEIMATBHBI MHCTPYMEHT: KJISIH JUTS
00KMMa KOHHEKTOPOB CETEBOro Kales.

Puc. 2.6. Knemu pyist o0xuma pazbema RJ 45



B GonbImHCTBE CciTyvaeB sl BHITOJTHEHHSI MHOTHIX 3a/1a4 T1e-
pEUMCIIEHHBIX HHCTPYMEHTOB Oy/IeT BIIOJTHE JOCTATOYHO.

B cnenpann3upoBaHHBIX Mara3uHax BCTPEYAIOTCS pa3InyHble
crielMajibHble HaOOpBI TSI PEMOHTAa KOMITHIOTEPHOM M TIpoveit
TEeXHUKU, B HUX €CTh MHOTO HYXHbBIX U HE OYEHb IMOJIE3HBIX UH-
cTpyMeHTOB. OHU MPUTOAATCS, €CJIM Bbl HaJlymMaeTe 3aHUMAaThCs
PEMOHTOM, COOPKO¥M KOMITBIOTEPOB MJT YCTAHOBKOM JIOKAJIbHBIX
ceTell MOCTOSTHHO.

B Takux HaOopax MOryT OBITh CIIEIAJIbHBIE OTBEPTKH, HACA/I-
KU, IAsJTbBHUKH, TIUHIIET C 38)KMMOM, aHTUCTAaTUIECKUI Opaclier,
CEPBUCHBII HOX, MHCIIEKIIMOHHOE 3€PKAJIO0, CTPUIEP — UHCTPY-
MEHT CIEIUAIbHO MpeJHa3HAYEHHbIH JIsI OBICTPOTO U aKKypaT-
HOT'O CHATHUSI 000JIOUKH Kabenst ¥ u3oysimu mpoBojaa, DIP skc-
TPaKkTop, 3-Ty4eBOM 3aKUM, OOKOPE3bI, MIIOCKOTYOIBI C Y3KUMHU
ryOKamu, pa3BOJJHOU KJTI0Y, pa3Hble IECTUT PAHHBIE KITIOYH, Py4-
HbI€ TUCKHU, IKCTPAKTOP 151 KOHTAKTOB, HaI(PUIIM, YHUBEPCATIb-
Hasl peBepCUBHAs OTBEPTKA U T. [I.

Takue KOMILIEKTH MHCTPYMEHTOB Pa3MENaloTcsl B YIOOHOM
CYMKE WJIM Kelce U3 MPOYHOro MaTepualia.

Ho He Toponutech cpa3y NoKynarh NepBblii NOMABIIMNACS Ha-
60p. Kaxpiii HAOOp paccurTaH Ha ONpe/e/ICHHBIN BU] PAOOTHI.
Hekoropsie — qyia pemonra IIK, npyrue — mis MoHTaxa certu,
TPEThU — 17151 TeiepOHHBIX Aea MacTtepoB. [lepe MoKynkoi u3y-
4KTe BXOAIIME B HAOOp MHCTPYMEHTBI, 0OpaTuTe BHUMAaHUE Ha
UX KauecTBO. HekoTopsie HAOOPHI HACTOIBKO OECIIONE3HBI M BXO-



ASIIME B HUX UHCTPYMEHThI HEKaYeCTBEHHBI, YTO OHH OTKPOBEH-
HO He CTOSAT TpaThl JeHer. Torna yx Jiydiie KyluTh HECKOJIBKO
OTJIEJIbHBIX, HO HY)XXHBIX M XOPOIIMX MHCTPYMEHTOB. Bripouem,
B CIICIIMATM3MPOBAHHBIX Mara3uHaX BCTPEYAIOTCS POAyMaHHBIE
KOMILTIEKTBl KAY€CTBEHHBIX MHCTPYMEHTOB M MTPUHAJICKHOCTEH
111 KOMITBIOTEPHBIX padoT.



N3mepuTeabHOe 000py10BaHIE

Pabotarp «Ha 1711a30K» HEe BCer/ia MPaBIIbHO — BBl HE B COCTO-
STHUM OIIPEJEIIUTb, YTO MPOUCXOAUT BHYTPU TOM WJIM UHOU CXe-
Mbl. 1151 KOHTPOJIst (PYHKITMOHUPOBAHU S SJIEKTPOHUKHU TPEOYIOT-
Cs1 COOTBETCTBYIOIIME U3MEPUTEIIBbHBIE YcTpoiicTBa. Heroxo nx
MMETb 0]l PYKOH, ¥ Bbl 3HAYUTEIHHO COKpATUTE BpeMs paOOTHI.

DJeKTpUUYeCKH MPOOHUK

[TpoOHUK, WM WHIMKATOPHAsT OTBEPTKA, MOMOXKET OBICTPO
NIPOBEPUTh PO3ETKY, YIUITMHUTETb. OOBIYHO TaKUE WHIUKATOPHI
IPOJIAIOTCS] B XO3AWUCTBEHHBIX Mara3uHax, B OTIENaX 3JIeKTpo-
000pyIOBaHMSI.

Puc. 2.7. DnexTpryueckuii poOHUK



MyabTMeTp

JIns1 «IIpO3BOHKM» NMEKTPUUYECKUX TIeTIel, 3aMmepa Harpsike-
HUSI, TTPOBEPKH COMPOTHUBJICHUS] OKAKETCS TIOJIE3HBIM YHUBEP-
CaJIbHBI U3MEPUTENIBHBIN MTPUOOP — TecTep, WM MYJIbTHMETP.
PaHblile KCIOMb30BAIKMCH CTPEJIOUHBIE MPUOOPHI, aHAJIOTOBHIE.
CerosiHsi UX BHITECHWIN IM(POBBIE, KOTOPHIE HAMHOIO Yy100-
Hee TeM, 4To 00J1afaloT Oojiee BBICOKOW TOYHOCTHIO M3Mepe-
HUIA, MEHBIITM BECOM U TabapuTaMu, OTIMYAIOTCS TOBBINIEHHON
(byHKIIMOHAJILHOCTBIO.

Puc. 2.8. LudgpoBoir MyJbTUMETP



IIOIIOJIHI/ITGJILHI)IG NPUHAAJIECKHOCTHU

He Tonbko crienuanbHble MTHCTPYMEHTHI U IPUOOPHI BaM MPU-
rofsaTcs Uisl peMoHTa. YacTto pa3Hble «MeJOoYM» OKAa3bIBAOTCS
KpaiiHe HeoOxonuMbIMHK. KperexHble BUHTBI — CTapaiiTech COOu-
parth UX MpO 3amac, Be/lb CIy4YailHO JIETKO BIPOHUTh, IOTEPATh
U T. 1. XOpoLlIO, KOI/la B 3arace BCerja ecTb ONpeieieHHOE KO-
JIMYECTBO Kpere:xa.

Puc. 2.9. Tlone3Ho Bcerga MMeTh 3amac Kperexa

Pa3Hble MenKue geTany yIoOHO XpaHUTh B MAJICHBKUX OaHOU-
Kax WM KOpOOOYKaX, TakKe B MPOJake MOXKHO HAWTU CIICIH-
aJIbHbIe «KacChl» I OJ0OHOro pojia eTajei. PaHbiie paano-
JIIOOUTENI CAMOCTOSITENILHO U3IOTABJIMBAIN ITOTOOHBIE «KACChD»
U3 CIMYEYHBIX KOPOOKOB. [IpakTyHO, KOr/ia Bce MoIoOHbIe Me-
JIOUM XPaHSATCS B COOTBETCTBYIOIIUX MOANMCAHHBIX C TOPIIA CITU-
YeyHbIX KOpPOOKaX, CKJICEHHBIX MeX 1y cooor. Takum oOpazom,



NOJIy4aeTCsl KOMIAKTHBIN «IIKa(UUK», B KOTOPOM MOXHO Xpa-
HUTb MEJIKHE JIEMEHTBI, I€TaIH, KpernexK.

Puc. 2.10. «Kacca» u3 crimuedHbIXx KOpOOKOB — X PAHIJIHIIE
pa3HOM MEJIOUEBKU

Kpome Toro, Moryt noHagoOUThCsl UTOJIKK WIIH LIIUJI0, 3y0O-
YUCTKH JJI AOCTYNA M YUCTKU «Y3KHUX MECT», JUIsl YAAJICHUS
ocTaTkoB Tepmonactsl. [Iumnerka, MalMHHOE MacJo, Bara, Cyxue
YHCTBIE TPAMOYKH, canderku. Msrkas TpsAnovka MOHAI00UTCS
IUIA IPOTUPKHU OT IIbUIH, TPA3U. MOr'yT OKa3aThCs MOJIE3HBIMU U
BaTHbIE [TAJIOYKU.



Tepmonacra

Tepmoracta HeoO6XxoauMa AJ1s1 YCTAHOBKM PaauMaTropa Ha Mpo-
neccop. Jlyume npuodpectn AnCui, Heckonbko xyxe KITT8
(puc. 2.11). Ouenp He pekomenayercss Dow Corning T340, Tak
KaK OHa MOXET «HaMepTBO» IIPUKJIEUTb ITPOLIECCOP K PaAUaTOpy
Y 3aTeM HEBO3MOXHO Oy/IeT UX pa3/ie/iuTh B CIydae HEOOXOIM-
MOCTHU.

Puc. 2.11. Tepmonacra

JIyna

VYBenuuuTeIbHOE CTEKJIO C YIOOHOU PYKOSITKOM BaM MOXKET
MOHAJIOOUTRCS /I OCMOTPA MOBEPXHOCTU JEKTPOHUKH — Tie-
YaTHBIX IUIaT Ha MpeAMeT LapanuH, CKOJIOB, TPEIMH, 3aMblKa-
HUIii, 0OropeBIINX KOHTAKTOB U T. [I.



Puc. 2.12. Jlyna noMo)eT pacCMOTPETh MEJIKUE TPELIVHbBI 1
MOBPE’K/IEHHS Ha IOBEPXHOCTH KOMIUIEKTYIOLIMX

IIsL1ecocC

N nakonen, mnwuiecoc. KoMmbloTepsl CO BpeMeHeM, CJIOB-
HO MAarHWThl, IPUTATHUBAIOT IbLIb, [IO3TOMY HAJIMYME IbLIECOCa
KpaiiHe *kenareibHo. MOXKHO PUOOPeCT CHelUalIbHbINA arpe-
raT, HO BITOJIHE ITOJOWUIET Y OOBIYHBIA — JOMAILTHUI OBITOBOM IIBI-
necoc. OHAKO eciu Bbl OyJieTe 3aHUMAaThCsl PEMOHTOM OpITeX-
HukH (IIK, konmupoBanbHbIE anmaparsl, IPUHTEPHI) OCTOSHHO,
TO OUYEHb OBICTPO OOBIUHBIN OBITOBOW MBUIECOC MPUIET B HETO/I-
HOCTb. [103TOMY B TakoM citydae Hy;KHO TOCTapaThCsl prodpe-
CTU CHelIMaJIbHBIM, HarlpuMep Mapku 3M.



Puc. 2.13. IIsinecoc — raBubiid gpyr [MK

I'pyma

O4eHb NOJIE3HO UMETH B CBOEM pacliopsKeHUU rpyiiy. sKena-
TEJIbHO BCE K€ He MEIMIIMHCKYIO TPyIIy. XOTs M OHa MOXET ObITh



Jydille, YeM HU4ero. I'pyiiia moMoxeT BaM NpOayTh 3arpsi3HEH-
HBIE Y TPYAHONOCTYITHBIE y3JIbl U MEXAHU3MBI. 3aTEM CKOIMB-
IIMeCsT OCTaTKU I'PS3U Y TIBUIM BHI JIETKO COOEpETe MbUIECOCOM
B JIOCTYITHOM U OTKPBITOM MecTe amnmaparypbl. ['pyiina ocoOeH-
HO MPUTOJUTCS NIPU PEMOHTE MPUHTEPOB, KOMUPOBAIBHOW TEX-
HHKH, 3a1paBKe KapTpupken u T. 1. Lenecoodpasno ucmomnb3o-
BaTh IPyIy U3 MaTepuaia, KOTOPBIM HE NEKTPU3YETCsA, HAa HETO
CO BPEMEHEM HE «HAJIMITHET» TOHEP U T. 1.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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