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CHCTEM pa3paboTaH Ha OCHOBE paboyeif porpaMMBI YIeOHOM IUCIHILTHEEL
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BBEJEHUE

JlabopaTopHast paboTa - 3TO BaXKHBIH 3IEMEHT y4eOHoro mponecca. IMEHHO Ha TakuX 3aHATHIX
CTYNCHTEI IIOJy4at0T NMPaKTHIECKUE YMEHHS M HABBIKH PabOTEI C IPOrPaMMHEIM OOECIIEUCHHUEM, TIyYIIe
YCBAaUBAIOT U 3aKPEIUIIOT M3y YCHHBIH TEOPETHUECKUI MaTepraa.

Ecimu siexuust 3aKi1aibIBaeT OCHOBEI HAYYHEIX 3HAHMI B obob1enHo#t Gopme, nabopatopras paGota
IIpU3BaHA YIIIyOHTh, PACIIHPUTH ¥ NETATH3HPOBATH STH 3HaHHs, COINCHCTBOBATh BHIPAOOTKE HABBIKOB
IPOQECCHOHANBHON [esSTeNbHOCTH. JIaGopaTopHble paGoTHI Pa3BHBAIOT Hay4YHOC MBIIUICHHE U peyb
CTYZICHTOB IPH 3aIlATE 3TOH pabOTHI, MO3BOJSIOT IPOBEPHTh UX 3HAHHS, B CBSI3H C 9eM, 1abopaTopHEIe
PabOTHI BEICTYIIAIOT BAYKHBIM CPEACTBOM JOCTATOYHO OIlepaTUBHOH 0OpaTHOM CBA3M.

JIns ycrenmrHod mOATOTOBKH K nabopaTopHO#l paboTe CTYAEHTY HEBO3MOYKHO OTPaHUYUTECS
CloymanuneMm nexnui. Tpebyercs npensapuTenpHas caMOCTOSTEIbHAS paboTa CTyZEHTOB IO Teme
IUIAHApYeMOro  3aHATHdA. He MoxeT 6bITh M peun 06 sdexTHBHOCTH 3aHATHH, €CIIH CTYIEHTHI
IPEABAPUTENIBHO HE MOpaboTalOT HaJ KOHCUEKTOM, YYeGHHKOM, y4eOHBIM 1OCOOMEM, YTOOBI
OCHOBATETIEHO OBJIANIETh TEOPUEH BOIpOCa.

JlabGopaTopHas paGoTa Ciyx)uT cBOe0OpasHOH GOPMOIL OCYIIECTRIIEHHS CBI3H TEOPHH C MPAKTHKOMH.
Crpykrypa naGopaTopHOM paGOTEI B OCHOBHOM ONMHAKOBA — BCTYIUICHHE IPENONABaTeNIs, TIe
OCYIIECTBIIACTCS IOCTAHOBKA 3a/1a4 Ha 3aHSTHE, BOIPOCH! CTYIEHTOB IO MaTepuaiy, KOTOphIii Tpebyer
AOTOJIHUTE/IBHEIX PA3biACHEHUH, COOCTBEHHO MPAKTHYECKAS 9aCTh, 3AIHTA BEHIIOTHEHHOLN paboTel u
SaKIFOIUTENEHOC CIOBO IperofaBaters. Lles 3ansTrit ToIDKHa GBITh HOHATHA HE TOTBKO IIPENIOAaBAaTEIIO,
HO M CTyIeHTaM. JTO NpHAAaeT y4eOHOH paboTe KHU3HEHHBLi XapakTep, YTBEPXKAAaeT HEOOXOIUMOCTD
OBJIA[ICHHS ONBITOM IPOGECCHOHAIBHOM EATENFHOCTH, CBA3EIBACT HX C MIPAKTHKOHN >KHU3HH.

CryzmeHTEl, Kak NPaBHIIO, OTHAIOT cebe OTYeT B TOM, B KaKOH Mepe MM HEOOXOIMMBI IaHHBIC
1n1abopaTopHO#H paGoOTHI M IPEACTOSIIEH IPOGECCHOHANBHON NeATeNbHOCTH. By CTYIEHTHI IOHAMYT,
IT0 BCE y4eOHBIC BO3MOKHOCTH 3aHSTHH HCYCpIIAHEL, UHTEPEC K HUM OyIeT yrpadeH. YUWUTHIBAS 3TOT
TICHXOTIOTUMECKHH MOMEHT, OYeHb B&)KHO OPTaHH30BATh 3aHSTHS TaK, YTOOBI CTYHEHTHI IIOCTOSHHO
OIIyINAaTH POCT CIIOKHOCTH BBINOJHAEMBIX 3aJaHHMH, YTO BEIET K TIEPEKUBAHUIO COOCTBEHHOIO yCIEeXa B
YACHUH 1 TIONOXHUTENIbHO MOTHBHPYET CTy/eHTa. ECIM jXe CTYNEHTE 3aMeuaroT «TONTAHME Ha MeECTe,
YPOBEHB MOTHUBAIIMH MOXXET 3aMETHO CHHU3UTHCS.

IIpemonapareis K0IKeH TPOBOXHUTE 3aHATHS TaK, 9TOOBI K&KIBIH CTYHEHT HOTYIHI BO3MOKHOCTD
“PacKpbITECAY, NMPOABHTE CIOCOOHOCTH, NMOSTOMY IpH pa3paGoTKe MUIaHA 3aHATHH K HHIUBAIYATBHBIX
3a/laHMH [IPETIO1aBaTeNb JOJDKEH YIUTHIBATE TIOITOTOBKY X HHTEPECHI K&XKI0To cTyAeHTa. [Ipenonapares
IPH 3TOM OyZAET BHICTYHATh B PONM KOHCYJIGTAHTA, HaOJIFOAIOIIero 3a paboToN KaIoro CTyIeHTa u
CIIOCOOHOTO BOBPEMS OKa3BIBATh MEIATOIHYCCKH OnpaBranHyro momorius. Ilpw Takoét opranmsarmu
TIPOBENICHIL 3AHATHH B J1a00PATOPHH HE BOHUKAET MEICIH O TOM, YTO BO3MOYKHOCTH 3aHATUH HCYEPIIaHEL.

IIpu mpoBenerHny 1a60PaTOPHEIX 3aHATHI 0COGEHHO BaXXHO, KaK, BIIPOYEM, H B YIECHHHU BOOOIIE,
YIUTBIBATE PONb MHOBTOpeHHH. OmHooGpaswe 3amaHmii, CyGBEKTHBHOE OLIYIIEHHE IIOBTOPEHHUS Kak
SaMCJIICHHUs NBIDKCHHS BIEPEN 3HAYMTENBHO YXyAUIAIOT YCBOEHHE. [TosToMy BaxkHO He IPOBOAWTE
IIOBTOPEHHUS B QOPMHPOBAaHNM 3aMaHuii Ha 7abopaTOpHEIX paboTax.

CymectByer pasimuansie  dopmsr IPOBEACHHUS JabOpaTOpHOM paGoTHl ¢ IpUMEHEHHEM
KOMIIBIOTEpA:

1.Pabota ¢ roToBoii mporpammoii.

2.CamocTosTeIBHOE PElIEeHIe pe IaraeMoii IpEIoJaBaTeNeM 3a1ayH.

3.MozenupoBanue U yclOKHEHHE IIpe IaraeMoit IIPENOaBaTeNeM IPOTrPAMMEL.

[IpenonaBarens BHImONHSET KOHCYIILTUPYIOIIYIO, KOOPAMHHUDYIOMYIO M  HANPABISIOLIYIO
dysKmEro. OdeHb BEICOKA CTENEHb CaMOCTOSTENBHOCTH ydamuxcs, Ha Hee otBomuTcs 70% BpeMeHH
3aHATHS.

Ha naboparopHerx sanstusx no gucmmmmase OI1.01 OcHoREL apXUTEKTYpPEI, YCTPOUCTBO U
(I)YHKIIHOHI/IPOBaHI/Ie BBIYUCIHUTEIBHEIX CUCTEM Y CTYOCHTOB 3aKpCILIACTCA I[IPUMCHECHUE HU3y4acMoro



TCOPETHHEECKOro MaTepuaa i yrilyOleHHe TeOPETUYECKHX 3HAHMI, dopmupyroTCs HEOOXOMIMEBIE
YMEHHS:

V1 - uCnoNB30BaTh U3yIEHHbIE IPUKIIATHEIE IIPOrPaMMHEIE CPEJICTBA;

V2 - BBINOJHATE PacUeTHI ¢ HCIIOMB30BAHIEM IPHKIaTHBIX KOMIIBFOTEPHBIX IPOIPAMM;

Y3 -ucnons3opats HH(bopMauHOHHo-TeneKOMMyHHKauHOHHy}o cets "HMHTepret" (nanee - cets MnTepHer)
H ©€ BOSMOXHOCTH JULS OPraHU3alliK ONIEPATHBHOrO 06MeHa HH(bOpMaImeit;

V4 - ncnonp30BaTh TexHONOrHE cGopa, Pa3MEIICHNS, XPAaHCHHs!, HAKOILICHUSI, IPe0Opa30BaHuUs U
TIepeNiain TaHHEIX B IPO(ECCHOHATBEHO OPHEHTHPOBAHHBIX MH()OPMAIMOHHBIX CHCTEMAX;

V5 - obpabaTsiBath 1 aHATH3HPOBATE HH(OPMAIHIO C IIPUMEHSHHEM IIPOTPaMMHBIX CPEJICTB H
BBIYHUCIIMTENIEHON TEXHUKHY,

V6 - momy4aTs HHGOPMAITHIO B TOKATBHEIX ¥ [I0GATEHEX KOMIIBIOTEPHBIX CETSIX,

V7 - npumensts rpaduaeckue PENIAKTOPBI JULSL CO3NAHMS ¥ PENAKTHPOBAHHS U300PasKEHII;

Y 8- NpEMEHATh KOMITBIOTEPHBIE IIPOTPaMMBI IS TOMCKA HH(POPMALMHY, COCTABIEHHS U
0bOPMIIERHS JOKYMEHTOB ¥ IIPE3CHTAIIHiA;

JIaGopatopHBle 3amaHMS  BBIMOTHSIOTCS CTYNCHTaMH  CaMOCTOSTENBHO 0L KOHTPOJIEM
TIpPCNONaBaTe s BO BPeMs y4eOHOIrO MpOIecca B KOMIBIOTEPHOM KIAcCe HA OCHOBAHMM METOIUIECKUX
PEKOMEHIANH, IIOIyYEHHBIX TEOPETHUECKUX 3HAHMUIL.

CrpykTypa 1a60paTOpHOro 3aHATHS:

- COOOIIEHHWe TEMEI U LIeJH 71ab0paTopHOi pabOTHL;

- aKTyalu3alus TCOPETHYECKUX 3HAHWH, KOTOphIE HEOOXOMUMBI JUIS BEIIOHEHIS 1ab0paTopHOi

paboTsr;

- O3HAKOMIICHHE O0YYaIOIIUXCS C aIrOPHTMOM HPOBENEHHS 1a60paTopHOi paboTEL;

- HCIOCPE/ICTBEHHOE NPOBEICHHE J1a00PaTOPHON paGoTHI 3a EPCOHATHHEIM KOMIIBIOTEPOM;

- 0000IIeHNeE U CHCTEMATH3AIHS IOy IEHHBIX PE3yNBTaTOB (B BUIE BEITOIHEHHOH PaGoTEL);

- 3amura paboTEL;

- TIOABENCHHE UTOTOB JIa00PaTOPHOM paGoTHL.

Iperionasaress nposepsier paGoty CTYACHTA U N€TIAET OTMETKY B XKypHAIE YUeOHbIX 3aHATH B
COOTBETCTBHH C IIPABUJIAMH BEICHUS 5KypHAIIA.

Kpurepuu onenxu:

- «oTmdHOY - 100-90% BEmIONHEHHOM paGoTHL,

- «Xopormoy - 89-80% BEIIONHEHHOM PaGOTEL,

- «YHOBIETBOPUTEIBHOY - 79-70% BBIIOIHEHHOH PabOTEL,

~«HEYIOBJIETBOPUTEILHO» - 69% U MeHee BHIIOIHEHHOM paboTsI.



INPAKTUYECKAS PABOTA 610k Ne 1 (mpakTuyeckune paGotsi ¢ 1 no 5)
«H3y4nTh cocTas cHCTEMHOTO 670K COBPEMEHHOI'0 KOMITBIOTEPAY
enb 3aHATHS: U3YYUTH OCHOBHbIE yerpoictea IIK, ix HasHaYeHue 1 B3aMMOCBS3b; H3ydHTh OCHOBHOE 1 HPHUKIIaJHOS
nporpammHoe obecnedenue [1K.
TeopeTiaeckue 0cHOBEI paGoOTHL:

Ocnosnuvie yempoiicmea IIK.
Tpexne Beero, KOMIBIOTED, COTIACHO npunyunam ¢on Hetimana, IOIDKEH HMETH CIIeIyrOLIHe yCTpolicTBa:

1. apugpmemuuecxu-nocuuecroe ycmpoiicmeo, BEITIONHSIOLIEE apU(PMETHIECKHE U TOTHIECKHUE OIlepaIvy;

2. yempoiicmeo ynpasnenus, KoTopoe OpraHu3yeT MPONECC BHIMOIHEHNS IPOTPaMM;

3. sanomunaiowee yempoiicmeo, Wiv mamaTh s XpaHEHHA IPOrPaMM U JaHHBIX;

4. enewnue ycmpoiicmea st BBOIa-BBIBOIA HMH(pOpMAaLHH.
Ilamsame KOMIIBIOTEPA TOIKHA COCTOATH U3 HEKOTOPOTO KOJIMYECTBA NIPOHYMEPOBAHHBIX AUeeK, B KaX/IO0H M3 KOTOPBIX
MOTYT HAXOXUTBCA WK 00pabaTbiBacMble NaHHbIE, MM HHCTPYKIHH nporpamm. Bee saeliku aMsaTH JOIDKHBL GBITH
OAMHAKOBO JIETKO NOCTYNHBI VIS APYTHX YCTPOMCTB KOMITBIOTEDA.
Crenyet 3aMeTnTs, 9TO B cXeMe yCTpoiicTea coepemenHbIX I1K apudmerigecko-iornaeckoe yeTpoicTBO 1
YCTPOHCTBO YNpaBieHUs, KaK PaBHIO0, 00bEIMHEHD! B €IHHOE YCTPOHCTBO — yenmpansHeiii npoyeccop.

APXHTEKTYPAIIK. Puc. 1
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CpencrTea cBs3u CpencTra Xp aHeHHA Cpeacrea

KOMIIbIOTEpa € 4 o8padoTku JA0JITOBpeMEHHOr 0
BHELLIHIM MHpOM HH(OpMALR XpaHeHHs

HMH(pOpMaLPmL
Pasnmuunsie yerpoticrsa ITK cBa3anm!

MEXIy coboif kaHanaMu
nepenaun uHGopMamuy. Y3 BHeIHETO MHUpa HHPOPMALKA TIOCTYIIAET B KOMIIBIOTEDP Yepe3 ycmpoicmea 6800a.
HoctynmuBinas uadopmarms nonanaer o SHYympennioo namsame. Ecau TpeGyercs muTeNLHOE ec XpaHEHHE, TO U3
BHYTPEHHEH [IaMATH OHa NEPEIUCEIBACTCS BO 8HEULHION. O6pabotka naGOpMammH OCYWIECTBIACTCS Mpoyeccopom Ipu
HETIPEPBIBHOM CBA3M C BHYTPEHHEH TaMATHIO: OTTy/la U3BJICKAIOTCS UCXOMHBIE JaHHEIE, TY/IA XKe IIOMEIMAIOTCS DPEe3ynbTaThI MX
06pabotku. U3 BHyTpeHHel namary uH(OpMAII MOXKET OBITE NepellaHa BO BHEINHUN MU depe3 yempoiicmaa 8vi800a.
PaGora mo6oro xommsroTepa
AINITAPATHAA YACTB IIK OCYIIECTBIIAETCS Gnaronaps

ANIN2paTHAs YaCTh KOMIEIOTEPA - 9TO BCE €0 BT TPOHHOS OB opYIOB AHIe,
P ’ P &5 Pine B32MMOCBS3H IBYX KOMIIOHEHTOB:

ATITIAPATHAS YACTE annaparHo# yactu (hardware) u
IIPOrPaMMHOT0 00ecnedeH s

YCTPOHCTBA CHCTEMH bIft (software).
BBOJABEIBOJIA BIIOK

TPOLEECCOP L TIAMHTE T

MOHHTOP
KJIABHATYPA
ZIMCK OB O71bl

CKAHEP
MbILLIb
TIPHHTEP




Puc.2

Cucmemnenii 670k ¢ IOMOIIBIO pa3heMoB (Ha 3amHeit CTEHKE) W JIEKTPUIECKHX Kabeneil CBA3aH CO BCEMH
YCTPOHCTBaMK BBOJIA ¥ BEIBOZ@ HH(POPMAIIHH.

Bcocras cucteMHOro GlI0Ka BXONAT CHELYIOLIME OCHOBHBIE (pyHKUMOHATBHBIE YaCTH: IPOLECCOp, ONEPATHBHOE
3aTOMHHAFOIIEE YCTPOHCTBO, IOCTOAHHOE 3aIIOMUHAIOIIEE YCTPOICTBO, ABa YCTpOKCTBA 1711 pabOTHI ¢ THOKUMYU MarHUTHBIMHE
AUCKaMH, 3aMOMHUHAIOIIEE YCTPOMCTBO Ha JKECTKOM MArHMTHOM [HCKE, IOTONHHTE bHBIE SJIEKTPOHHBIE CXEMEL,
obecrevrBaomue CBsI3b CUCTEMHOTO GII0KA C OCTATbHBIMH YCTPOMCTBAMHU KOMIIBIOTEpA.

YCTpo#icTBO M1 paboTh ¢ IHOKAMU MATHHTHBIMH IMCKAMY Ha3BIBAETCS TAIOKE HaKOIMHUTEJIEM Ha THOKUX MArHUTHBIX
NHCKaX, a CaMH TMOKHE THCKH HA3bIBAIOT TAKXKE AUCKETAMU MITH rronmu-nuckamy. 3aroOMUHarONIEe YCTPOMCTBO Ha KECTKOM
MarHuTHOM IMCKE Ha3bIBAIOT HAKOIMTENh HA XXECTKOM AVCKE WIIM HAKOIMUTENb THIIA Bungecrep.

3aMeyaHue: B pa3HBIX JIUTEPATYPHBIX HCTOYHUKAX HCTOPHA NOSBJIEHUA NaHHBIX TEPMUHOB JaeKO HE OMHO3HAYHA,
TEM HE MEHEe, 3TH TEPMHUHBI OKOHYATENIbHO YTBEPAMIHCE BO BCEM MHPE.

Ipoyeccop.

IIpoyeccop — OCHOBHOM GNOK, ¢ TOMOLIBIO KOTOPOTr'0 KOMIIBIOTEP pPeINaeT MOCTaBICHHBIE IEPE] HHM 3aIaul.

IIporieccop MOXeT BHIONHSTE ONpeNeIeHHBIIH Habop KOMaHI, COCTABJIAIONIMIA TaK HA3bIBAEMBIil BHYTPEHHHH MalIuHHEBIH
A3BIK KOMIILIOTEPA. B KOMaH (e B 3aKOIMPOBAHHOM BH/IE YKa3bIBASTCH, KaKy¥o OIEPaIMIO HYXHO BEIIOJHUTE IPOLECCOPOM,
TIC XpaHATCA NaHHbIC, KOTOPEIE OYXYT y4acTBOBaTh B [aHHON ONEpALMH U KyZla HeoOXOOUMO 3aIliicaTh pEe3yIbTaT
onepaimy. Ilponecc mpencTaBieHns pelleHMs 3a1ady B TOCIEIOBATEILHOCTE KOMaHJ, BXOIAMIMX B CUCTEMY KOMaH[
TIpOLECCOpa HA3BIBACTCS MpOPAMMUPOGAHIEM, A CaMa TIOCTeT0BaTEIBHOCT, KOMAH HA3EBAETCS npozpammoii petueHus
3ama9. MOXXHO CKa3aTk, 4TO POLIECCOD KOMIIBIOTEpA — 3TO aBTOMAT, KOTOPELH YIPABIAETCA KOMAHAAMH TIPOrPAMMEL.

OnHo¥ U3 BaXKHEHINNX XapaKTEPHUCTUK TpoLeccopa SBIAETCA ero beicmpodericmaue. TIOCKONbKY KOMAHIBI, BXOAIIIE
B Ha0Op KOMaHJ NpOLECCOpa, PasHBIE 10 CIOKHOCTH BHIIONHAEMBIX AEHCTBHH, TO ¥ BPEMs BBIIOIHEHHS MPOLECCOPOM
Pas/IMIHbIX KOMAHL Pa3sii4aeTcs B HECKOIbKO pas. IToaToMy 32 emummiLy, XapaKTEepU3YIOIyIO GBICTPOEHCTB e NpoLieccopa
TIPHHAT OTPE30K BPEMEHH, 32 KOTOPKIH IPOLECCOP BBIIOIHIET 3IIEMEHTAPHOE NEHCTBYE. DTO TAK HA3LIBAEMbIH MAaIIUHHBIH
TaKT. BBICTPOIeHCTBHE POLIECCOPOB H3MEPSETCS B MIITHOHAX repi (Merarepuax) — B MIJUTHOHAX 3THX MAIIWHHLIX TAKTOB B
CEKyHIY.

K auciy saxxHeHmmx xapakTepucTux TIPOLIECCOpa OTHOCHTCS ¥ paspsi0HOCb 06pabaTEIBAEMBIX MPOLECCOPOM JAHHBIX.
UeM GonbIe paspsAOHOCTB, T€M BbIMIE TOYHOCTD 00paboTky NaHHBIX. [lepBhle BapUaHTHI KoMmmer0TEpOB IBM PC 6b11M 16-
PaspAIHbIMA. 3a [OCIEIHAE TOIBI 3TH 16-paspsiHble KOMIIbIOTEPBI BBITECHAIOTCS G0JIee COBEPIICHHBIMH, 32-pa3spsiIHbIMH.
CkasaHHOE MOSCHHUM CIIELYIONIHM nprmepoMm. ITycTe MBI 9T0-TO H3MEpUIH (TeMmepaTypy, BIIQXHOCTb, JUTUHY OTPE3Ka U T.1.).
YeM TOYHEe MBI M3MEpSEM BEJUYHHY, TeM GONbIIe paspsnoB GyneT UMETh U300paXKeHHE TOM BEIMIHHEL Hanpumep, mmany
OTPE3Ka MOXHO MNpPECTABUTH C TOYHOCTBIO MO METPa, [0 CAHTHMETDPA, [0 MUIIAMETPA, ¥ T.I., ¥ 9eM TOYHee Oymer
TIpEACTABIICHA 3Ta BENMHMHA, TeM GOJbIIE B CBOEM H300paKeHHH OHa GYLET MMETh paspsaoB.

IIpoueccop mns xommerotepo IBM PC NpEACTaBIieT co6ol oaHy Mukpocxemy. Takue IIPOLECCOPEI
Ha3BIBAIOTCS  OJHOKPHCTAIBHEIMA MHKPOIPOLECCOPAMH. Mukponpoueccopsr ans kommeotepos IBM PC
Pa3pabaThIBAOTCA U HOCTABISIOTCS M3BECTHOMN aMepHKaHCKoH ¢upmoii Intel.

Onepamusnoe 3anomunaiouee yempoiicmso.

Onepamugnoe sanomunaiowee yempoiicmeo (O3Y) — 3T0 MacCHB sueeK ¢ HEOOXOIMMBIMU CXEMAMMU YTIpaBIIEHHS,

NpeaHa3HAYCHHBIN 11 BPEMEHHOI'O XpaHECHUS KOMaHL TIIpOrpaMMBbI, MCXOOHBIX NAHHEBIX U PE3YIBTATOB o6pa60T1<14.

Brponecce pemrenuns Toit win uHoi 3amaun TPONECCcOp MOCTOAHHO obmaercs ¢ O3V, ¢ 0aHOl CTOPOHEL, BBIOMpas
HI0OYEPENHO KOMaHIBI IPOrPaMMEI ¥ NTAHHEIE, KOTOPhIE HEOOXOMMMBI IS BEIIOHEHHUS KOMaH[I POrPaMMBI U, C APYroH
CTOPOHBPI, 3aIUCEIBAs B STCHKH PE3yNbTaThl BHIIOJIHEHHS KoMan. O3Y, kak IIPaBUJIO, PEATU30BAHO B BHJIE HECKOIBKUX

- MHKPOCXEM M YCTaHABIIMBAETCS HA OJHOH ILIaTe BMECTE C MUKPOIPOLECCOPOM.

BaxXHOM XapaKTepHCTHKOH KOMIBIOTEPA B LEJOM SBISCTCS eMKOCHb O3V, koTopas dakTUdecKu 3aHaeT KOJIUIECTBO
sgeex B O3Y. Yem Goinpme emxocts O3V, Tem 6onee 00beMuas IporpamMma ¥ OOJbIlee YHCIO JaHHBIX MOTYT GbITE B Heif
Pa3sMEIIeHBI. A 3TO 3Ha9HT, YTO ¢ YBEIMICHHEM eMKOCTH O3V PC3KO YBENUUUBACTCA CIOKHOCTE PEIIAEMBIX 3aad.

3amedanue: Taxum obpasom, mownocme KOMMblomepa onpeoensiemcss 6 OCHOGHOM O8YMS 21AEHBIMU
napamempamu: paspsaorHoCcmeio npoyeccopa u 8enuyuioil emxocmu O3V,

Hpursto 32 enwmuiy m3mepenus emxoctd O3V HCHONB30BATH Gaiit (8 IBOMYHBIX PaspsOB) U €ro MPOU3BOIHbIE
BEJIMMHHBI — Kio6aiiT (K6aiit), meraGaiit (M6aiir) u T.1. 1 K6aiit paBen 1024 Gaiita, a | Moaiit — 1024 K6aiiTa.

Ilepsrre Monenu IBM PC, nosBuBmHMecs B Hayaie 80-x romos, yacto mMenu HeGOIBIMON 06BbeM O3Y — 256 Kb6aiit
unu 384 Koaiira.

B nocnensee BpemMsa cTouMOCTE MuKpocxeM O3V 3HauUTENEHO CHU3IIIACH 1 IIO3TOMY BCe KoMIIbroTepsl IBM PC
crany cHabxkatbes O3V emkocThio 0T 640 KGaiiT 1 BhIIIe.

BaxHo 3HaTh, 90 O3V B KOMIIBIOTEPAX HEPTO3aBUCHMBI — IaKe IIPY KPaTKOBPEMEHHOM OTKIIFOUEHNH ITUTAHUSL
uH(OpMalws, 3anucanHas B O3V, npomanaer.

Ilocmoannoe sanomunarowee yempoiicmao.

Ilocmosnuoe sanomunarowee yempoiicmeo (I113Y) npencrasinser coboit Tawke kak 1 O3Y MacCHB sueek co CXEMaMH yIpaBJICHMS.
I/IH(i)OpMaI_IPIH B siyeiiku [I3Y 3aHOCHUTCA 3apaHee pa3 M HaBCerla MIM Ha 3aBOJC-U3rOTOBUTEINIE, UIIU B CIICMATIU3UPOBAHHEIX
OpraHU3alMIX ¢ IOMOILUBIO CIIEUATLHBIX YCTaHOBOK, Ha3bIBAEMBIX npoepammamopamu. Takum




obpasom, B mponecce GyHKIMOHMPOBaHKs KOMILOTEPA, 10 MEpe HafOGHOCTH, U3 3aTaHHbIX s9eek 113V MudOpMALH TOTbKO
CYHTBIBAETCS B IPYTHe YCTPOICTBA.

B II3V xpamsrcs cnenuansHele ciIysxeOHble TIpOTPAMMEI M NaHHBIE, KOTOPBIE BEINOIHSIOT CHIEMHANBHBIE CHCTEMHBIE (hy HKIIHHL.
Konctpyktusro, Mukpocxems [13V pasmemarotcs BmecTe ¢ Mukpocxemamu O3V u npoueccopa Ha OIHOM IUIaTe.

Haxonumenu na eubxux maenummoix duckax.

I'nGxuit MarsuTHbl muck (CMJT) KOHCTPYKTHBHO pasMelleH BHYTPH 3alIMTHOTO ILUIACTMACCOBOTO [IAKETA, BMECTE C [IAKETOM
BCTaBJICTCS B IUENb KapMaHa Ha JTULEBOM aHeI! CHCTEMHOTO 67I0Ka 1 BpaIIaeTcs BHYTPU KapMaHa IUCKOBO JOM C IOMOIIBIO
CHENHATIEHOTO MPUCTIOCO6ICHHS. V KOHBEp Ta €CTh IPOLOITrOBaTas IIpOpE3k, 9E€PE3 KOTOPYIO MarHUTHast FOJIOBKA HAKOIUTEIIS
KOHTAKTHPYET C NOBEP XHOCTEIO THOKOTO MATHUTHOTO THCKA IIPH BEITIONHEHUN Olnepanui YTeHUs-3aIHCH.

Hocurenem nrbopmanyy Ha rubkoM MarHUTHOM JHCKe SBISOTCS Y3KHE MaruuTHbIe TOPOXKU. CIeIManbHbli MEXaHU3M B
HakomuTeNne 00eCeyrBaeT NepeMeeH e MATHUTHOM FONIOBKM C AOPOXKH Ha IOPOKKY, 9TO 00€CTIETHBAET 0OCITYKUBAHIE
BCEX JIOPOXEK OITHOM IOJIOBKOIA.

BaxxHOM XapaKTepuCTHKOM MHOKOr0 MarHUTHOTO UCKA SBISETCS MakCHMalbHask eMKOCTh XPAHSNIEHCS Ha HeM HH(POPMALMH.
HuckeTsl nrrameTpoM 89 mMm BBIITYCKAIOTCS B OCHOBHOM HJIU EMKOCTEIO 1,44 M6aiiT, mwin emkoctsro 720 K6aiir.

Ha nncketax pasmepom 3,5 moitva nveeTcs crienuansHbri TNIEpEKIIroIaTeNh — 3aleNKa, paspelnaromas WK 3ampelaroast
3allMCh Ha IHCKETY — 3TO YEPHBIN KBAJPaTHK B HIDKHEM JIEBOM YTy DUCKETHI. 3alMCh HA JUCKETY paspelleHa, eciu
OTBEPCTHE, 3aKPEIBAEMOE 3AIIENKOH, 3aKPBITO, U 3aNpeIIeHa, eCIH 3T0 OTBEPCTHE OTKPHITO.

Haxonumenu na srcecmxom ducke muna Bunuecmep.

Haxonumenu na scecmrxom ducke (onu dice srcecmuue Oucku, onu xce 6UHYecmepbl) IPETHA3HAYEHE] I IOCTOSHHOTO
XPaHeHUs HHQOPMALWH, HCIIOJE3yeMOit IIpH paboTe ¢ KOMITBFOTEPOM: IIPOrPaMM OMEPAOHHOM CHCTEMEI, YacTo
HCTOJIb3yEMBIX IaKETOB MPOIPaMM, PEIaKTOPOB JOKYMEHTOE, TPaHCIATOPOB C A3BIKOB IPOrPaMMUPOBAHKA 1 T.1. M3 Beex
YCTPOMCTB XpaHeHH NaHHEIX (€CIIM HE CUUTATh OTIEPATUBHYIO NAMSITE) KECTKHE JIUCKH 0GECIeYrBAIOT HanGoee OBICTPEIi
AOCTYII K NaHHBIM (0OBIYHO 4-10 MILIMCEKYH], MC), BEICOKHE CKOPOCTH YTEHHA U 3aIUCU JaHHBIX (6onee 5 M6aiir/c).
JKecTkuit THCK HMeeTCs PaKTHYECKH BO Boex coBpeMerHbIX I1K. BosMokHa yCTaHOBKa M HECKONBKIX ECTKIX THCKOB
(MHOrRa 3TO yBeNMIMBaET GRICTPOIEHCTRHE KoMIBroTepa Wit obxoautes nemesne). [To crenuansHOi HOBEHIIEH TeXHONOrMHA
B KOPOOKE C BEICOKOM CTEIIEHBIO TepMETH3AIIHH (4TOGBI He MOIIAIX BOBHYTPS fake MeTbyaiiue YaCTHIEI ITBUIK) TIOMEINEHBI 1
KECTKUH MarHUTHBIH UCK (Ha QFOPATIOMHHUEBOMH, CTKISTHHOMN OCHOBE), M IUCKOBO [I, BPAINAIONIMIA IUCK, U YCTpOHCTBO Uit
TICPEMEIICHIA TOJIOBOK, H CXEMbI YTPABIICHUS. DTUM 06€CIIeYMBAIOTCS 1 MaIble rabapurel, 1 GeCIIyMHOCTE PaGOTHI, M BRICOKAS
HaZIe)KHOCTE B PaOOTe, M GOMBIIAT EMKOCTS XpaHEHHS UHGOpMAIHH.

XapaKTepUCTHKH: emMKocmb, beicmpodeiicmsue, unmepgeiic.

Ocnoenas xapaxmepucmuxa xecTKOro IUCKa — 3T0 ero EMKOCMb, TO €CTh KONMIECTBO MH(OPMAL|H, pa3MeInaeMoil Ha JIHCKe.
Hucku ¢ emkocTsio 10 1 ['6aifT cauraroTes YCTApeBIIMMH, OHH YK€ He IIPOM3BOMATCS. MaKCUMAaNbHAsS eMKOCTb TUCKOB Ceifuac
— 100 I'Ga#it 1 Goxee. EMKOCTb KeCTKOro mucka (TouHee, cyMMapHast eMKOCTh YCTAaHOBIEHHBIX B KOMIIBIOTEPE JKECTKHX
JHCKOB) BO MHOTOM OINPEAENSET NAAa30H IpUMCHEHNUA KOMIbIoTepa Cxopocme pabomer mucka XapaKTepU3yeTCsT ABYMs
noxasamenamu.: BpeMEHEM JIOCTYIIA K IAHHBIM Ha JUCKE U CKOPOCTBIO YTeHHs/3aIiCH NAaHHBIX Ha JIACKE.

Hnmepgeiicer Ouckos. BonsmmaCTRBO COBPEMEHHBIX IUCKOB MMeeT untepdeiic EIDE, 5T0 3HAYMT, 9TO [aHHEIE THUCKHU TOJKHBI

Iu1aTe BCTPOCHHbIH KoHTposuiep EIDE. EIDE-konTponiep o6ecredrBaeT moakmoueHue M0 YETBIPEX YCTPOUCTB — KECTKUX
AUCKOB, TACKOBO JIOB JUTA KOMIAKT-TMCKOB 1 Ap. JIIs 0GBIYHBIX MOMB30BATENEH 3TOT0 BIIOJIHE JOCTATOYHO.

Yempoiicmea s0da-6v1600a ungopmayu.

K craunapTHeIM ycTpoiicTBam BBOHa-BBIBONA HH(OpMaImy B KoMmsoTepax IBM PC oTHoCsTCS: BUICOMOHHTOP (VI IPOCTO
MOHHTOD), NEYATAIOLIEE YCTPOUCTBO (mpunTep), 610K KNaBHATYPEL, MaHMITYJIATOpP TUIAa «MBIIb.

Kpome nepeuncnennsrx ycrpoiicts TIepCOnaNbHEIe KoMIbIOTepEl IBM PC MOryT GBITB NOYKOMILIEKTOBAHEI TaKUM
YCTPOHCTBAMH BBOJIa-BHIBONA, KaK Tpadudeckue TITAHIICTE], CKaHEPEI, IPadoNOCTPOUTENH (IUTOTTEPEI), MOXEMBI | daxcel u
T.I..

YcTpolicTBa BBOIa-BBIBOIA CBA3AHEI C TIPOLECCOPOM Hepe3 CreNHalIbHbIE 3JIEKTPOHHBIE yCTPOICTRA, TIOTYYMBINMX Ha3BaHHE
TIOpTOB BBOJA-BEIBOAA. FIMEIOTCA crienmanusupoBasHsie TIOPTBL, H€pe3 KOTOPbIe MPOUCXOAUT OOMEH JAHHBIMY C BHYTPEHHUMY
ycrpolicteamu (O3Y, [13V, HAKONUTENIMH Ha FHGKHX MarHuTHBIX IHUCKAX), ¥ MMOPTEI OOIIEro Ha3HAYECHU, K KOTOPBIM MOTYT
[IOACOCAMHATBCS NOTIONMHHUTEILHBIE YCTPONCTBA BBOA-BBIBO /A (TpHHTEp, «MBIIUBY, MOTEM H T.1L.).

ITopTs! o61mero HasHaueHUs GBIBAIOT ABYX BHJIOB: NapaJlIeIbHbIE U IOCIIEI0BATEILHbIC.

IlapasnnenbHELf OPT MO3BOTISIET OOMEHMBATECS AAHHBIMH OTHOBPEMEHHO HECKOJILKUMH paspsaaMu (Kax MHHHMYM,
TN06AHTHO); MOCIENOBATENLHBIN IOPT BEIBOIHT MH()OPMALMIO [ IPYTOTO YCTPOMCTBA MOCIIEN0BATENLHO paspsn 3a
paspsamom.

Monumoper.

Monumope: xomusrotepos IBM PC NPENCTABILTIOT COOOH yCTPOMCTBA [UIT BEIBOAA HA 9KpaH CHUMBOJILHOMN 1

rpaguaecKoll HHOpMAarm.

OINIEKTPOHHBIE CXEMBI KOMITHIOTEpa, obecniedrBaromue GOPMUPOBAHNE BUIEOCUTHANA 1 TEM CAMBIM

ONpPENEILAIONINE H300paKEeHHUE, TOKA3EIBAEMOE MOHHUTOPOM, Ha3bIBAIOTCS 61OCOKOHMPONIEPOM.




BreokoHTpOIIEp 0GBIYHO BHITIONHAETCS B BUIE ClIeLUATbHOMH IUTAThI, BCTABJIIEMOH B pa3beM CHCTEMHOM MIHHBI
KOMIIBIOTEPA, HO HA HEKOTOPBIX KOMIIBIOTEPAX OH BXOIHT B COCTAB CHCTEMHON (MatepuncKoif) mIaThl. BrneokonTpoep
TIOIy9aeT OT MUKPONPOLECCOPa KOMIBIOTEPa KOMAHIIHI 10 (JOPMHPOBAHHIO H30GpaKeHu:S, KOHCTPYHPYET 3TO0 H300pakeHue
B CBOEH CITy:KeOHOH MaMSTH — 6udeonamsmu, i 0THOBPEMEHHO npeoGpasyeT coAepXMUMOe BHAEONAMATH B CUTHAJ,
[I0J]aBaeMbIl Ha MOHUTOP — BHICOCUTHAJL.

XapaKTepUCTUKH NPUMEHSEMOr0 MOHHTOPA BO MHOTOM ONPEIEILHOTCS UCTIONB3YEMBIM IPaYecKiM aIanTepoM.

brok knasuamyper.

Brok knaBuatyper IBM PC npennassaden mis PYTHOTO BBOZIA B KOMIIBIOTED UH(YOPMAIMH OT OIE30BaTeNs. OT MOENH K
MOJEIH 9HCTI0 KIaBHII Ha KIIABUATYPE, a TAKKe MX PACIIONOKEHHE, MOTYT MEHSTHCS, HO HA3HAYCHHe OMHAKOBBIX KJIABHIIL,
€CTECTBEHHO COBIAJAET.

IIpurmepeo.

Ipunmep (nevaraiomee ycTpoicTo ) IpenHa3HavYeH 1S BEIBOAA unpopmammu Ha 6ymary. O6BHHO NPUHTEPE! MOTYT BEIBOJHUTE HE
TOJIBKO TCKCTOBYIO PIHdt')OpMaLIPI}O, HO TaK>XX€ pUCYHKHU U rpa(bmm OIIHH NIPHHTEPHI MO3BOJISIOT 1€9aTaTh TOJILKO

B OJHOM I1BETE (Y€PHOM), IPYTHE MOTYT BHIBO IUTh TAKKE U IBETHEIE

1300paxkeHrs. MaTpryHble IPHHTEDEL.

IIpuHIWI NeYaTH MaTPHYHBIX MPHHTEPOB TAKOB: TEYATAIOMAT FOIOBKA NPUHTEPA CONEPKUT BEPTHKATBHBIN DA TOHKUX
METaUTNIECKUX CTePXKHEH (MromnoK). [o0BKa ABMKETCS BIOID euaTtaeMoi CTPOKY, a CTEPKHH B HY)KHBI MOMEHT
YI2psIOT 110 Gymare 4epes KpacsIlyro JTeHTy. DTo U 00eCIeIHBaET opmupoBanue Ha Gymare CHMBOJIOB i H306paKeHHUH.
CrpyiiHble IPHHTEDEL. B CTpYHHEIX MpHHTepax u300pasxkeHre GOPMHUPYETC MUKPO KAIUISIMHA CTIELMATBHELX 9EpHUI,
BbIOpACEIBAEMbIX Ha OyMary 4epes COIUIa B MedaTaomeil roioske. Kak i b MaTpUYHBIX IPHHTEPAX, I€YaTAIOMAs TOJOBKA
CTPYHHOT'O IPUHTEPA JBHKETCS 110 TOPU3OHTANH, & [0 OKOHIAHUH eYaTH KaXX/10H FOPH30HTAIBHOM MOOCK

u300paxeHns Gymara POBUTAETCS TI0 BEPTHUKATH.

Jlaseprple npuHTEpEI. JIasepHEle IPUHTEDS 06ECTIETHBAIOT Hamyqiee (61M3K0e K TUTOTpad)ckoMy) Ka9ecTBO YepHO-6emnoi
TIe9aTH, a LBETHBIC JIa3ePHEIE IPHHTEPbI — TAKXKe M 0YEHb BRICOKOE KAYeCTBO IIBETHOM meqath. B JIa3epHBIX NPHHTEPAx
HUCIOJIB3YETCA NPUHIKMI KCeporpaduu: H300pakeHue MepeHOCHTCS Ha Oymary co crermansHoro 6apadana, KOTOpOMY
SJEKTPHYECKU IPUTATUBAIOTCS YaCTHIKM KPacku (ToHepa). OTIigHre 0T 0OBIHOTO KOIIMPOBAIILHOTO aNapaTa COCTOUT B
TOM, HT0 MevaTaromuk 6apabaH SNeKTPH3YETCs C OMOIIBIO JTa3epa 10 KOMAHIAM U3 KOMIIBIOTEDA.

Manunynamop muna « Moo ».

Merme — MarumyIATOp WIS BBONA ME(pOPMALTH B KomIbroTep. HasgaHue «MBIIIb» yCTPOMCTBO MOMYYHIIO 32 CBOM
BHEILIHUI BUII — MaJleHbKas CEPeHbKas KOPOGOUKa (4yTh GOMBINE CIMIEIHOTO KOpo0Ka) ¢ IBYMsI-TpeMs KJIaBHINAMY Ha
KOpIIyce 1 ¢ ATMHHBIM IHYPOM Ui IOAKTIOYEHH S K CHCTEMHOMY GIIOKY.

Ckanepel. .

Ckanep — yCTpOMCTBO 11 CYUTHIBAHUS rpaQudeckoit u TeKCTOBOM HEDOpMaLH HEIOCPEACTBEHHO C JucTa. MIMeroTcst
TIpOTPaMMBI, KOTOPBIE PACTIO3HAIOT PYKOMMCHBIH TEKCT MPH BBOAE C OMOIIBIO ckaHepa. CKaHepHI NeNSTCs Ha IUIAHIIETHBIE
¥ py4Hble. CKaHepbl IAHIIETHOrO TUMA 06PabaThIBAIOT TEKCT LEIHUKOM. Py4HbIM cCKaHEpOM HEOGXOMMMO BBOIUTE
MH(OPMaLMIO C JTKCTA I10 YaCTSM, POBOJI BPYIHYIO CKaHEPOM I10 COOTBETCTBYIOLIMM MECTaM JIHCTA.

lpozpammmoe obecneuenue (I10) — COBOKYIIHOCTE POrPaMM, O3BOJIAIOIIAS OPTaHH30BaTh PEIICHHE pasHo00pa3HeIX 331349
Ha [1K. I1O mpuHATO pasnensTs Ha IBa OCHOBHBIX KIacca:
CUCTEMHBIE U NPUKJIAHBIE IPOTPAMMEIL.

ITPOrPAMMHOE
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CHCTeMHbIe IPOrpaMMBL.
Koaromy xiaccy ITO otHOCST CIIETYFOIIYE MPYTIIb:

1. Onepaumonsnsie cucremsl (OC) — IaBHAS 9aCTh CHCTEMHOTO ITO — nmporpammsl, o6ecnednBaromme OpraHU3alIIo
npouecca 06paboTKy HH(POPMALKH, pacHpeneNeH e PECYpCOB NaMATH KOMIILIOTEPA, CIIOCO6 OBIIEHUS YeI0BEKa C
KOMIIBIOTEPOM (MHTEpdeiic).

HpaiiBepsI — ceuuaNbHEIe POrpaMMEL YUPaBIAIONIHE pabOTOH YCTPOMCTE BRONA/BEIBOAA ONEPaTUBHOH NaMSATEIO.

OrnepaumonHble 060I0YKE — CPE/CTEa, obecreYnBaoNIMe IPOCTOTY U HAMTAAHOCTD B OOIIEHHH Ye/I0BEKa ¢ OCIIK.
4. VTumure! — nporpamMMel, oGecreynBaromue 06CITy)KMBaHHE COCTaBHBIX gacTel [TK 1 crienualsHbx 3a1adg.
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5. CucteMsl (S3BIKH) IPOrPaMMUPOBAHHS — IIpOrpamMbl, PETHA3HAYCHHbIE JJIA CO3JAHMA HOBBIX IIPOIPaMM BO BCEX
Kkaccax I1O.
IIpyKIanHbIe TPOrpaMMBbIl IPHXOIAT Ha IOMOIIb YENIOBEKY B €T0 MPOGECCHOHANBHOM NESTENLHOCTH, IIPH o0y4eHun u
He TpeOYIOT OT HEero CleUaNbHBIX 3HAHUH B 00TACTH UH(POPMATHUKH.
Koumponvuvie sonpocu.
3aMeyaHue: Py MOArOTOBKE UCIIONIB30BATh JEKIIMOHHEIN Marepuan!!!
1. Hasosure BHemHue yctpoiicTa [1K.

1. Hasosure BHyTpeHHHUe ycTpoiicTsa 1K,

1. Jlns 9ero npennasHaueH MPOLECCOP U KAKOBBI €r0 XapaKTEPUCTUKH?

1. YTo Takoe BHAEOKOHTPOMLTEP?

1. O3V uII3Y - 510 06s3aTeNBHBIE ycTpolicTBa?

1. B uém ommmaue O3V u [13V?

1. Yro Takoe MPHHTEPEI, KAKHX THIIOB OHH GBIBAIOT?

1.  Onmmmure TIPUHIOMII I€9aTH MaTPpUYHBIX NIPHUHTEPOB.

1. OmummTte NpUHIMN NeYaTH CTPYHHBIX IPUHTEPOB.

1. Kakoii npuHIuMI negaTu HCIONIB3YETCS B JIA3€PHBIX MPUHTEPAX.

1. JInd 9ero Hy»HBI TUCKOBO IbI?

1. Jina uero HyxHs! BUHIECTEDEI?



Kakumu XapaKTEPUCTHKAMH OTIHYIAIOTCS Apyr OT Opyra BI/IH‘{GCTepLI?

Yro Takoe MoneM u dakc-Moxem?

Kakoe npunumm paGots! miottepa?

Ha kakue OCHOBHEIE KIIaCCHI MPUHATO pasaenaTs I10?

UYro BKIFOYaeT B cebs cucremuoe [10?

Kakne nporpammsl BXomst B nprikiagaoe I10?

H1st 9ero HyxHa oneparmoHHas cuctema [TK?

YTO Takoe JpaiiBepsI U IS YEr0 OHU HCIIO JB3YIOTCA?

Uro Takoe YTHIIATEL U KaKU€ TUIIBI YTHIIAT Yanie BCEro HCHOJ’ILS}’IOTCH?

UYro BKIZOYaeT B cebs cucteMa HpOI'paMMI/l'pOBaHI/I}I?

Kakwe npuxnanubie nporpamms! Hanbonee IIAPOKO PACIpOCTPaHEHBI?

U1t 9€ro MpAMEHSTOTCS TEKCTOBbIE PENAKTOPEL HpUBETHUTE IpUMEP?




H1s 9ero Hcnone3yroTCA Ta6IMYHEIE TPOLECCOPEI, MPUBEUTE IIPUMED?

Ui 9ero npe/IHa3sHaueHbl U3aTebCKHIE CHCTEMEL, OPHUBEINUTE NpUMep?

JJ151 9€T0 Hy)KHBI IIPOrPaMMBI I0TOTOBKEH TPE3CHTALH, IPUBETUTE PHMED?

M gero ciysar rpadudeckue penakTopsl, NPUBEAUTE IPUMED?

Yro nossonsioT nenate Ha 1K mporpamme! mis aHMMAal| U I CO3aHMUA KOMIIBIOTEPHOTO BHIEO,
IIPUBEIUTE IPUMEPEI?

JUis 9ero npenHasHadeHs! OyxrajTepckue MporpaMMel 1 npaBoBeie BJI, mpuBeaute mpumepsr?

Yro nossonsmot nenats Ha [K nepcoHatsHbe MH(OPMAIMOHHbIE MEHEKEPHI 1 IIPOrpaMMBbI
IUTaHUPOBAHKS, IPUBEIUTE IPUMEPHI?

Yro mo3BoysmoT aenath Ha ITK NPOrpaMMBbI PaCIIO3HABAHUSA CHMBOJIOB U IPOrPaMMEI-IIEPEBOTIUKH,
NIPUBEIUTE IIPUMEPHI?

Mt gero mpumensio e CYBJI u CAIIP, npuBeuTe npaMeps!?

3anumuTe, U3 KakHX 9acTeif COCTOUT IIK, Ha xoTopoM BEI paGoTaere.

3amummTe, KakKue OCHOBHBIE U TpUKIIaAHBIE NPOTPaMMBI (HECKOJIEKO) YCTAHOBNIEHE Ha Bammem TIK.




INPAKTAYECKAS PABOTA 610k No 2 (npakTHyeckue paboTsi ¢ 6 Mo 14)
OcHoBHEIE TexHMYECKHE XapakTepucTuk IBM. Kitaccupukanus BEMuCIUTEbHEIX CHCTEM
Lenb paboTsr: u3yunts npuHIUIE NIPEACTAaBNCHNSA HHPOPMALMY B AECATHIHON CHCTEME CUHUCIICHUS,; U3YYUTh NPUHIMIIEL
TIPENCTABIICHUs HHOPMALMHI B IBOMYHOM CHCTEME CUHCIICHNS.
3ananue 1: C momomsko JOKyMeHTa «Teopus ans npakTHaeckoit paGoTsr Ne2y u VIHTepHET OTBETHTE Ha BOIPOCEL.
«Teopus s npakTHIeckoi paboTer Ne2»
Cucrema cumcneHus — cmoco6 3ammcn wucen c IIOMOIIBIO 33JaHHOTO Habopa CHEeNUATBHBIX CHMBOJOR (uadp) u

B KOTOPO#H [I/I 3aIIUCH THCEIl HCTIONb3YIOTCS OyKBEI JTaTHHCKOTO andyaBuTa. Ilpu sTom 6ykea I Bcerna o3magaer COUHHUITY, OyKBa
— V mare, X — necats, L — maTeaecat, C — cro, D — IATBCOT, M — ThICAYY 1 T. 1. HanpmMep, uncno 264 samucsisaetcs B
Bune CCLXIV. HemocTaTkoM HEMO3MITHOHHEIX CHCTEM SBIICTCS OTCYTCTBHE (DOPMANBHEIX IPABMI 3aIACH YHCEN H,
COOTBETCTBCHHO, APU(YMETHYECKHX NEHCTBMN ¢ MHOTO3HATHEIMK qucnamu. IlpaBuna BEIMONHEHMS BEIYHCICHHN o
MHOTO3HAYHBIMA 9YHCJAMHM B TO3ULMOHHOM CHCTEME CUHCIeHHs OBUIM  pa3paGOTaHBI CpENHEBEKOBBIM MAaTEMATHKOM
Myxamenom ans-Xopesmu u B EBpone Gvutn Ha3Bambl QITOPHTMaMK (OT JIATHHCKOTO HAMMCAHWMS HMEHH ane-XopesMu —
Algorith mi).
B BeIYHCIHTENBHOM TexHUKe TIPUMEHSIOTCS IIO3UITMOHHBIE CHCTEMBI CYMCTeH . [T03MIMOHHbIX cHeTeM CUHCIIEHHUS CYIIECTBYET
MHOECTBO U OTNMYAIOTCS OHH APYr OT Apyra a1(haBUTOM — MHOXKECTBOM HCTIONB3yeMbIX 1Hdp. Pasmep andasura (uucno
uubp B HEM) Ha3BIBACTCS OCHOBAHHEM CHCTEMBI cuncrenud. IlocnenoBaTenbHas 3amuch CHMEBOJNOB angasura (uudp)
u300paxaer qucio. ITo3uIms cuMBoa B U300pa)XEeHHH YHCNa HA3bIBACTCS paspanom. Paspsamy ¢ Homepom 0 COOTBETCTBYET
MIIaAIMAHA paspsi) LeIoH YacTH YHcia. Kaxnomy cumpomy COOTBETCTBYET ONpENEICHHOE JHCII0, KOTOPOE MEHBIIE OCHOBAHHS
CUCTEMBI CYMCICHHA. B 3aBHCHMOCTH OT mo3mINK (paspsizma) 4ucna 3BaueHme cuMBOIA YMHOXA€ETCsA Ha CTENEHb OCHOBAHIA,
TIokasaTenb KOTOpOH paBeH HOMepy paspsa.
Takum o6pasom, nemnoe monoxuTeNbHOE IHCIO A B TIO3UIMOHHON CHCTEME CYMCTIEHNS MOXHO IPECTABHTS BEIPA)KEHHEM:
A= QP @y =@ 0"+ 7N v apt gy p°

A=Yap*
15005 e P — OCHOBaHWE CHCTEMbI CUHCIICHUS, IIEN0E MOJIOKHATEILHOE 9HUCII0; a — cuMBox (ugpa); n —
HOMED CTapIero paspsjia 4ucia.
O6o3navenns mudp Gepyres us aNaBuTa, KOTOPBII COXEPKUT p cumBonoB. Kaxnoi nudpe cootsercrayer OTIpENEIICHHBIN
KONMYCCTBEHHbIN >KBUBaNeHT. O603HaueHne ak CICMyeT NMOoHMMAaTh Kak wudpy B k-m paspsze. Bceerna seimommsercs
HEpaBeHCTBO: ak
3amicek A(p) yKassIBaeT, 9To 9ucIo A TPEACTABIIEHO B CHCTEME CUUCIIEHHSA C OCHOBAHHEM p:

A= Ayl g e ily (2) TlpaMepoM CHCTEMEI COHCICHMS SBASETCS BoeM Ham XOpOIIO M3BECTHAs NECATHYHAS CHCTEMA
cuucnenus. Jlro6oe 4ucio B Helf 3ammchBacTCH © nomompero mwidp: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. BaxHo, 4T0 3HaYeHHE KaXX ot
HQPBI 3a8BUCHT OT TOTO MECTa, Ha KOTOPOM OHAa CTOMT B 3TOM 3aIIHCHL Hanpuwep, 1575: uudpa 5 B 3aHCH YHCIa BCTpEYaeTcs
ABKMBL QP2 5 B TIOCIEAHEM Paspsiie — JHCITO CHAMHAL, a Idpa 5, HAXOAAMAsACS B 3aMMCH Yrcia JIeBEE, — YHCIIO COTEH.
T.x. 3HavYeHne Kax oM nudpsl (ee "Bec") onpenensercs Toil TIO3HIHeH, KOTOPYIO LUdpa 3aHAMAET B 3aMHCH 49HUCNIa, TO CHCTEMA
CHHC/ICHHS Ha3bIBACTCS MOSMIMOHHOW. B mecsatwdmHol crcTeme CHHCTICHHs 3HAYEHHE SIMHHUIBI KaXAOTo paspsixa B 10 pa3
GobIIIe € IMHAIBI COCENHETO ¢ HiM IIPaBoro paspsa.

Camo gncno 10 HaskBaeTCS OCHOBaHHEM CHCTEMBI CYHCIICHUS, @ IU(DPEL, UCTIONb3yeMBIE B JECATHIHOMN CHCTEME —
0a3UCHBIMU YHCTAME 5TOM CHCTEMBL

Ho B xadecTBe ocHOBaHMS CHCTEMBI CumCTeHHs MOXHO BBIOpaTh M0GOE 1enoe gucao. YToGs: OTJIIMYHTH, B KaKOM CHCTEMe
CHHCIICHHSA 3aIMCAHO YHCNO, GyNeM yKasblBaTh OCHOBAHUE CHCTEMEL CYHCJICHHS B BHIE MHICKCA B NECATHYHON CHCTEMe
CHHCIICHIA, 3aKTF0ICHHOTO B KPYTJIble CKOOKH. ECH 0CHOBaHMe CHCTCMBI CYMCIEHUS paBHO 10 WM O9eBHIHO K3 KOHTEKCTa,

TO MHIEKC OyJeT OmmyIneH.

JlBOMYHas crCTeMa CUHCIeHus IMeeT HaGop mudp {0, 1}, p=2. B o6mem BHJIE, UCTIONB3Ys popMmyiy (1), ABOMYHOE YHCTO
MOJXHO MPEACTaBUTH BHIPAXKEHUEM:



14(3)3 ax.2k+ak_l,2n—1+_“+a1_2 +d0<20 &)

Hampumep, gucno 101101(2) MOXKHO 3amucats Tak:
101101(2) = 1*25+0*24+1*23+1%22+0*21+1%20

JlBoMYHas cHCTeMa CUHCIICHHS HMEET 0COGYIO 3HATMMOCTD B UH(pOpMaTHKE: BHYTPEHHEE NPENCTABNCHHE TIOG0H uHpOopMarLHH

B KOMIBIOTEPE ABIACTCS JBOHYHBIM, T.€. OIUCHIBACTCS Ha60p0M CUMBOJIOB TOJIBKO U3 JBYX 3HAaKOB Oul. U_Iccma.uuaTepﬂqHax CHUCTEMA CHHCIICHHUA
umeeT Habop uudp {0, 1,2,3,4,5,6,7,8,9, A, B, C, D, E, F}, p = 16. Jlna u306paxkeHus uuicen B ECTHAAUATEPUYHOM CUCTEME CUUCIIEHHS TPEOYIOTCA
16 udp. [t 0603HaueHMs EPBBIX AECTH L HCTIONB3YIOTCS upsI JECATUIHON CHCTEMBI CYMCIIEHHS, IECTH OCTANLHEIX — IIEPBBIX IIECTH
TIPONUCHBIX OyKB NaTuHCKOro andasuta. ITo hopmyse (1) WECTHAAUATEPHIHOE YHUCTIO MOXKET OBITh MPEICTABIIEHO TAK;

A = ark-16"+ax_1-16”‘1+...+a1-161+a0~16°(4)

Ipumep
1. Yucno E7F8140 mo popmyne (4) 3amummercs Tak:
EA6%+716%+ F-16%+8.16%+1-162+4-16'+0-16°

Ilpencraenenue nHGOPMALMH, XPAHAIIEHCS B IAMATH KOMIIBIOTEPA, B €€ HCTHHHOM IBOMYHOM BHE BECHMA TPOMO3/IKO H3-
3a 60JIbIIOrO KoMmIIecTBa Ludp. [TosToMy mpH 3ammcy Takoi uH(popMauy Ha Gymare MM BBIBOJIE €€ Ha KPaH IPHHATO
HCTIOIb30BATE BOCEMEPHIHYIO HIIH IIECTHAAIATEPHIHYEO CHCTEMBI CIUCIIEHUS. B COBpPEMEHHEIX KOMIIBIOTEPAX Yallle
HCIIOJIB3YETCS MECTHAANATEPHYHAS CUCTEMA CUMCIICHYS.

ITone3HO MOMHUTE HEKOTOPBIC CTENIEHU ABOMKH U IeCTHaaUaTH.

| x| 1 2 3 4 5 6 7 8 9 10 11 | 12
oK 2 4 8 16 32 64] 128] 2s6] si2] 1024 2048 4096
165 16 256 4096 65536 1048576

CooTtBeTcTBHE YHCEN B PA3IMYHBIX CUCTEMAaX CUHUCICHHI

Jecsaruanas IllecTHagmaTepyaHas JIBonuHas

0 0 0

1 1 1

2 2 10

3 3 11

4 4 100
5 5 101
6 6 110
7 7 111
8 8 1000
9 9 1001
10 A 1010
11 | B * 1011
12 C | 1100
13 D 1101
14 E 1110
15 | F | 1111




BOHpOCBI AL CAaMOKOHTPOJIA

1. Kaxue CHCTEMBI CYHCIIEHHS HA3bIBAIOTCS TO3UIMOHHEIMM?

1. Kakue cucteMsl CUHCJICHUS HA3EIBAIOTCS HENO3HUIIMOHHBIMU?

1. Yto Takoe BecoBolt K03 duIHeHT?

1. Yro TaKoe paspsan?

1. Kakumu cuMBONaMu 0603HAYAIOTCS CHCTEMBI CUHCIICHHS: AeCATUYHAs, ABOMYHAS, IECTHA[IIATEPHYHAS,
BOCBMEpUYHas?

1. K KaKOMY THUITy CYHCJIEHUS OTHOCUTCS JABOHMYHAs CUCTEMa CUUCICHUA?

1. TlepedncinuTte MpaBuna CIOKEHHS TBOUUHBIX THCEN?

1. Ilepeuncmure TpaBUJIa YMHOXCHHS ABOUYHBIX YHCE?

Brimonaure CIeyrolue 3a1aHus:

1. TlpencraBbTe Ciiemyromue qecATHYHbIE YHCIA B BHJIE TO3UITHOHHOMN 3aITHCH:
a) 576; 6) 842,3; B) 1924,803; r) 1000; ) 0100,0001; €) 0,002; X)
25,75; 3) 89; n) 13,5; k) 0,25; 1) 834,25; M) 34226; 1) 236,14
a)
0)
B)
r)
n)
e)
x)
3)
u)
K)
)
M)
H)

2. HMe}OTCH MO3HIUOHHEBIE 3aIIUCU JECCATUYHBIX YUCEJ:
2) 8*10%+5*101+3%10%7¢10 L +6%10°2;

6) 0%10%+1 *10°+8*10%+4*101+0*10%+0* 10" 119%10°2;

©) 9*107+4*103+3%10%4%10"2+4*10°3,




m) 6¥10%+1*101+4*100+8*10 1 +6*1072;

e) 1¥2%+1%23+0%2210*2 T+ 1201 130 T 402

3. IlepeBequTe PHMCKYFO 3aITHCH B apabckyro:

a) LX; 6) XL; B) CXI; r) IXC; 1) MDCCCXIL; e) MCMLXI
a)
0)
B)
r)
x)
e)

4, HepeBezmTe apa6c1<y}0 3allUCh YUCEII B pI/IMCKyIOI
a) 45; 6) 55; 8) 900; r) 1500; 1) 1554; ¢) 1917

a)
0)
B)
r)
x)
e)

5. HepeBCﬂI/ITe B IBOWYHYIO 3aIIUCh AECATUYHBIE YUCIIA:

7, 17;31; 48; 98; 102; 193; 254; 513; 999; 25,75; 1505,25

2. HepeBeaHTe B ICCATHYHYIO 3aIMCh OECATHYHBIE YUCIIA:

101; 1001; 1100; 10111; 11011; 1011000; 10111011; 100010011;10000000011; 010101010101; 11001,11;
1011001,01; 100101,01

KOH’I‘pOJILH]:IG BOIIPOCEI

1. YTo Ha3bIBaETCHA CHCTEMOM CUMCICHIT?

1. Ha kakue ABa THIIa MOXXHO Pa3JeIUTh BCE CUCTEMBI CUMCIICHUI?

1. Kaxue cHCTEMBI CUNCIEHUS HA3BIBAIOTCS HETO3HIIMOHHBIMU? ITouemy? IlpuBenuTe NMpUMep TaKoi
CUCTEMBI CUMCIICHNA 1 3aITUCH YUCEN B Hell?

1. Kaxue CHCTeMBI CUHCIICHUS IPEMEHSIOTCS B BEIYUCTHTEILHON TeXHIKe: MO3UIOHHEIE WIX
Heno3uuuonHkie? [Touemy?

1. Kakwue cucTeMbl CUNCICHHS HA3bIBAIOTCS MO3UIUOHHBIMHA?




1. Kak m306pakaeTcs 4ucino B MO3HUMOHHON CHCTEME CIHCIICHHS?

1. Yro HaswRaeTcs OCHOBAaHHMEM CUCTEMBI CUHCICHUA?

1. Yro HaseBaeTCA paspsIOM B M306pakeHHH qrcna?

1. Kak MoxHO NPEACTaBHUTD LEJIOE MOJIOXKUTEIHHOE YHCIIO B IIO3UIHOHHOM CHCTEME CUHCICHUS?

1.  Omnummre TpaBujIa 3allUCH YHUCEN B JECATUIHOM CHCTEME CUHMCIICHUS: KAKUE CHUMBOJIbI o6pa3y10T aJ'I(baBI/IT
NECATHYHON CUCTEMBI CYUCIICHUA?

1. Kakwe yncna MOXHO HCIIONB30BaTh B KAYECTBE OCHOBAHUA CUCTEMBI CUHCJICHUA?

1. Kakwue cucremsl CYHCIICHUA IIPUMEHAIOTCS B KOMIIBYOTEPE IS MPENCTABICHUS HH(bOpMaHI/II/I?

IMPAKTUYECKAS PABOTA 610k Ne 3 (mpakTuyeckue pa6oTsi ¢ 15 mo 24)
CocraBienue TabiIMI B CXEM JIOTHYECKHX BBIPAKEHUL.

Ilens paboTHI: H3YyIUTH OCHOBHEBIE JIOTHUECKIE (GYHKIMY 1 OPUHIAIEL paGOTHI TOTHYECKIX SIeMEHTOB.
OCHOBHEBIM ITOHATHEM MaTEMATHYECKO JIOTHKHY SBIISETCS TOHSTHE BBICKa3pIBaHKS. BeICKa3bIBaHIE — MpeUIOKEHHE,
IIPO KOTOPOE BCera MOXHO CKa3aTh, HCTHHHO OHO WM JIOXKHO. BBICKA3hIBAHUT GEIBAIOT MPOCTEIE U CIOXKHBIE. CII0XHOE
BBICKA3bIBAHUE COCTOUT M3 IIPOCTHIX, COEIUHEHHBIX 3HaKaAMK Jlorygeckux onepanyi. IIpocTeie BEICKa3bIBAHUA 0OLIYHO
0003Havar0T GOJIBIIMMY TATHHCKAMU OyxBamu: A, B, C, — u T.1.
PaccMoTpuM criemyromue ormaeckue OIlepaLyu:
(CJ‘ICI[OBaHI/IC).—)HC(OTpPIHaHPIC),HJII/I(KOH’BIOHK[II/[}I), U(IU3BIOHKINS),
.HO]"H‘{@CKPIC onepauruu ONPENCIAIOTCA q€pes3 Ta6J'[HHI:I HCTHHHOCTH.
ITycTe MMerOTCs 1Ba BBHICKA3BIBAHUS: A — IOHOIIA B mwKoJie; B — roroma Ha ypoke. CocTaBuM TaOJTHIEL,
KOTOPEIE IIOKA3BIBAIOT CMBICI OLIEPAIMil 1, MITH, He.

Onepanwst “unu”
A | B AuB

1 1 1

| Onepanus “ne” Oneparps “u” ITycts umeroTcs aBa 1 0 1

A He 4 BbICKA3bIBAHUA: A — 0 1 1
Y "u€ioBeKa BBICOKas

(l) (1) Temneparypa, B — 0 0 0
4eJloBeK 00JIeH.
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CocTtaBum TaGJ'[I/ILly, KOTOpas NOKa3bIBAET CMBICIT OIepaluu ClIeIOBaHMS.
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3ananue 1. Fcnons3ys JaHHbIE 3aM0IHH TaIuIty, yKasbiBas ¥ (HCTHHA), ECITH BHIPAKEHHE HCTHHHO, J (JIOXE), €CIIH
BBIDKECHHUE JIOXKHO :

Dopmyna BEIcKa3bIBaHHEe Turp | Bok | Bypymmyx | 3asi

A 3Bepb NOJIOCATHII

B 3Bepb XUIIHEIH

He A

He B

AunB

Awu B

OtBerT:



Dopmyia BrickasbiBanue Turp Boink bypyrmyk 3asn

A 3Bepb MOJIOCATEII )4 JI )4 JI

B 3BEpb XUIIHBLHA 1 )41 JI JI

He A 3Bephb He MOJIOCATHII JI )41 JI )41

He B 3BEph HE XHIIHEIN JI JI )4 U

AuB 3Bepb [OJIOCATHIN U 151 JI JI JI
XUIITHBIH

A vnu B 3Beps nonocatsiii wid | U u u 151
XHUIHBIH

Ipumep: F = (AvB)&(AVB)

TIOCTPOMM TalJHIly HCTHHHOCTH MJISl 5TOTO COCTABHOTO BHICKA3bIBAHIIL

I1pu nocTpoeHyy TabIuIl HCTHHHOCTH €CTh ONpeIeeHHas I0CTeI0BATENbHOCTb e HCTRH]IL
1. Heobxonumo ompeneuTs KONMUIeCTBO CTPOK B TAGIHIE HCTHHHOCTY.

O  KONHMYECTBO CTPOK = 2", Tle N — KOJIMYECTBO TOrHIecKIX TIEpEMEHHBIX
2. Heo0X0IHMMO OIPENENHTE KOTHIECTBO CTONBLOB B TabJIKle UCTUHHOCTH, KOTOPOE PaBHO KOJIMYECTBY JIOTHIECKUX
HEPEMEHHbIX ILTFOC KOJIIMIECTBO JIOTMIECKHX OIIEPALHii.
3. Heo0xonumo mocTpouTs TabIMIly HCTHHHOCTH ¢ YKa3aHHbIM KOJIMYECTBOM CTPOK M CTOJIOIOB, BBECTH HA3BAHUS
CTONIOLIOB TaGJHIBI B COOTBETCTBHH C NOCIENOBATENHHOCTHIO BBIIOIHEHHUS JIOTHYECKUX OIEpaluil ¢ y4eToM
CKOOOK U IIPHOPUTETOB;
4.  3anonHWUTH CTOJNGIEI BXOTHBIX NIEPEMEHHEIX Hab0paM¥u 3HaYEHUHN
5. Tlposecty 3amonHeHHEe TaGAMIBI HCTUHHOCTH TIO CTONIOIIAM, BBINONHSA JIOTHYECKHE OIEpalyy B COOTBETCTBUH
C YCTaHOBJICHHOM I10CIEI0BATENLHOCTHIO.
CTpouM Tabiuiy HCTUHHOCTH
1. OnpenenuTs KOMM4ECTBO CTONBIOB B Tabuuie: CUMTACM KOTHIECTEO NepeMeHHBIX. B HaweM citydae ormyeckas byHxmys
conep:xur 2 nepemennsie A i B. Konu4ecTBo cTpok B TabIuIe HCTHHHOCTH JIOJDKHO OBITH paBHO 4.
2. OnpezienseM KOIMYECTBO CTOIOLOB = KOJIMIECTBY JIOTMIECKUX MEPEMEHHBIX [UIOC KOJMIECTBO JTOTHYECKHX oneparit. B
HaIIeM CITy4ae KOJIMYECTBO INEPEMEHHBIX PABHO JBYM, 4 KOJHMIECTBO JIOMMIECKIX OII€palliy — IIATH, TO €CTh KOJHYECTBO
CTONOLOB TabIHIIBI HCTUHHOCTH PaBHO CEMH.
3. CTpouM TabuuILy ¢ yKa3aHHBIM KOJIMIECTBOM CTPOK U CTONOIIOB, 0003HAYAEM CTOIOLEI ¥ BHOCHM B TalJIHIYy
BO3MOXXHBIE HAOOPEI 3HAYEHUH HCXOTHBIX JIOTHIECKIX NEPEMEHHBIX U 3aMOJHAEM TaOJIUIly HCTHHHOCTH II0 CTOIOIAM.
4. MOXHO CHaYaia BEUIONHHUTD JIOTHYECKOE OTpHUAHKE WK HAUTH 3HAYEHHE CHAYalla B IIEpBOI CKOOKe, 3aTeM HHBEPCHUIO U
3HaYCHUE BO BTOPOH CKOOKE, 3aTEM 3HAYEHME MEXLY STUMU CKOGKAMH

il AIB AvB T JA 1B 1Av1 B (AvB)&(q Avq B)
00 0 | 1 1 1 0
P01 ] 1 L1 b0 ] 1 § 1
P 1o ] 1 0 T 1 1 | 1
N 1 0 [ o 0 0

3ajanve 2. BEIMOIHUTE CIEMYONIHE 32 aHNs

1. ITome3ysick popMyI10ii, MOCTPOUTS TaGIHIBI UCTHHHOCTH BEIPXCHUM.
F=AABVAAB

F=AVBA(BVA)AAF =

AA(AVB)V(BAA)

F=Av(BvqB= C)

F=((p&q)— (p— 1) v

pF=XVY&-Z

F=A&B—-0C)

2. ompeneNnuTe TOTHYECKHe 3HAYECHIA CJICAYIOMUX CIIOXKHBIX BHICKa3blBaHMH, ecnu x=0, y=1,z=1:
1) x&(y&z)
2) (x&y)&z



z)>(y—>3) x

4) x&z—>y

S)(x&y)-v(zey)

YIV6) (x&((x=>2)&(yv2)&2))

3. IIocTpouTh TabIHILy UCTHHHOCTH IS bopMyIIEL:

BOHpOCLI AT CAaMOKOHTPOJIA

1. Onepatms xoubOHKUHH. Ta6IUNA HCTHHHOCTH.

1. Omnepauus nussronkmmy. Ta6IUNa HCTHHHOCTH.

1. Omneparus otpunanus. TaGuua HCTHHHOCTH

IIPAKTHYECKAS PABOTA 610k Ne 4 (nmpakTHyeckue paGoThI ¢ 25 mo 33)
H3syqenue pabote! Tpurrepos u TIPUHLUIIBI UX pabOTEI

lens paGoThl: U3yYHTH pasHOBUAHOCTH TPUTTEPOB M IPHHIMIIEL UX PAOOTI; M3yIHUTh PabOTy CyMMaTOpOB Pa3IMYHOTO THIIA;
U3YdUTb PASHOBUIHOCTH MH(PATOPOB ¥ ACIIH(PATOPOB ¥ IPHHLMITE X paboTsL.

Tpurrep - npocreiimas mudposas cxema TIOC/IEA0BATENEHOCTHOTO THITA. Y PACCMOTPEHHBIX B NPEIBLLYIIIX pasznenax KOMOHHAIMOHHBIX
CXEM COCTOsSHHE BeIXoAa Y B J1r000it MOMEHT BpPEMEHHU OIIPEAETIIETCS TOIBKO TEKYLIMUM COCTOSIHUEM BXOa

X:Y =T(X). B oTimume 0T HUX, COCTOSHHE BBIXOJIa TIOC/IEIOBATENBHOCTHOM CXeMB! (LudpoBoro aBTOMATa) 3aBHICHT EIE U OT
BHYTPEHHETO COCTOAHMA cxembl Q: Y=F(X,Q). Mpyrumu CII0BaMH, LM(BPOBOIT ABTOMAT ABIIAETCS HE TOIBKO
npeolOpasoBaresieM, HO U XpaHHTEIeM TIpENECTBYOMEH U MCTOYHMKOM TeKyIuel HHbopMaLmu (cocTosmms). DTO CBOIICTBO
00eCreYnBaeTCs HATMIUEM B CXeEMAX 00paTHBIX cBs3el. OCHOBOM OCIIENOBATENLHOCTHEIX CXEM SIBJISFOTCS TPUITEPEL.
Tpurrep umeet 1Ba ycTOMYMBEIX COCTOSHUS: Q=1 n Q=0, mosTomy ero MHOrIa Ha3BIBAIOT GHCTAGHILHOM cxeMoil. B xakom
43 STHX COCTOSHNH OKAXETCs TPUITED, 3aBUCUT OT CUTHAJIOB Ha BXOJAX TPUITEPA M OT €I'0 IPELIAYIIEr0 COCTOAHMA, T. €. OH
MMECT NaMATh. MOXHO CKa3aTh, 9TO TPHITEp ABISETCS 3MIEMEHTapHOH sdeiikoi namsTy. THII Tpurrepa onpexensercs
AITOPUTMOM €r0 paboThl. B 3aBECHMOCTH OT anropuT™a PalbOTEl, TPUITEP MOKET HMETE YCTaHOBOYHEBIE, HH(OOPMAIMOHHEIE 1
YTPABIIAIOLIME BXOJEI. Y CTAaHOBOYHbIE BXOMIBI YCTAHABIMBAIOT COCTOSHIE TPUITEPA HE3ABUCHMO OT COCTOSHHS IPYTUX
BXOJOB. BX0/IBI ynpaBienus paspemaroT 3anuch AAQHHBIX, TIONAOIUXCS HAa MHPOPMaMOHHBIE BXOa6I. Hanbomee
PaClpOCTPaHEHHBIMMU ABILOTCS TpUrrepsl RS, JK, D u T-Turos.

Tpurrep tuna RS RS-Tpurrep - npocreitmuit asTomar ¢ NaMATBIO, KOTOPEI MOXXET HAXONHUTHCS B IBYX COCTOSHHUSIX.

Tpurrep umeer 1Ba ycTaHOBOYHEIX BXO/A: YCTaHOBKH S (set - ycTaHOBKa) 1 cOpoca R (reset - c6poc), Ha KOTOpEIE HOAKOTCA
BXOJIHBIC CHTHANBI OT BHEIIHUX UCTOYHKKOB. [IpH moxade Ha BXOX YCTaHOBKH aKTUBHOTO JIOTUMECKOTO YPOBHA TPHITEP

ycraHaBnmBaetcae 1 (Q=1, @ = m, IIpY II0J1a4e akTUBHOTO YPOBHA Ha BXOJ cOpOCa TPHITep ycTaHaBIMBaeTCs B O Q=

o, g 1). Ecin nonats Ha 062 Bxona ycranosku (BO36Y> IeHNs) IIACCHBHEI YPOBEHS, TO Tpurrep 6yner
COXpaHATE NPEeNBIAYIIee COCTOSHIE BEIX0I0B: Q=0

Q- 1) anfo Q=1 (G—E = {}].

Kaxnmoe cocrosaue YCTOMYHMBO 1 NOAAEPKUBACTCA 3a CUET NEHCTBUS 06paTHI>IX CBs3€H. JI.TI}I TPUITEPOB 3TOTO THUMA SABJIIETCSH
HEIOIIyCTUMOM OJHOBPEMEHHAA NO0ga49a aKTUBHOT'O YPOBHs Ha 06a BXozna YCTaHOBKH, T.K. TPHITEP O ONPEIETICHUIO HE MOXKET
OOHOBPEMEHHO OBITE YCTaHOBJIEH B HOJIb u CAUHULLY. Ha IIPAaKTHUKE IOJa4Ya aKTUBHOTO YPOBHA Ha YCTAHOBOYHBIE BXOIBI
IIPUBOJUT K TOMY, 9TO 3TO COCTOSIHUE HE MOXET OBITh COXPAaHEHO U HEBO3MOXKHO OIIPEAETINTh, B KAKOM COCTOSHHUU 6y}16T



HaXOMUTHCA TPUITEP IPY NOCIENYFOMEH MO1a4e Ha yCTaHOBOYHEIE BXOJIBI CHTHANIOB IACCHBHOTO ypoBHA. Ha puc. 14.1 u 14.2
TI0Ka3aHbl 182 BUa RS-Tpurrepos, BemonHeHHbIX Ha anementax WIHU-HE i U-HE. s cxemsl Ha puc. 14.1 akTUBHBIM
YPOBHEM SABJIACTCSA YPOBEHD JIOTHMECKOH €IMHHIIBL, [ CXEMBI Ha PUC. 14.2 - ypoBeHS Jiormdeckoro Hysis. Cxema Ha puc. 14.2
ToJy4una HassaHue RS-tpurrepa ¢ uHBEpCHEIMU BXOaMy - RS-Tpurrep. RS-TpHrrep sSBIsETCS OCHOBHBIM Y3IIOM IS
TIOCTPOCHHS [OCIEAOBATEIEHOCTHBIX cxeM. Ha3Banue cXeM Takoro THIA KIIOCIIEN0BATENLHOCTHBIE) 03HAYAET, UTO COCTOSHHE
BBIXOJIa 3aBHCHUT OT TOTO, B KaKOH MOC/IeJOBATENLHOCTH Ha BXOMBI IOJAIOTCS BXOAHbIE HAGOPEI M KAaKOBO GBUIO
TpEAECTBYOIee BHYTPEHHEE COCTOsHNME. Tak, eciu B RS-Tpurrepe (puc. 14.1) BHavase ycTaHOBUTH KOMOMHALMEO R=0,
S=1 (coxpamenHas 3anuck - 01), a motom nepeiitu k R=0, S=0 (00), To cocrosirme Brixona Q= 1. Ecim e BHauae
YCTaHOBHTH KoMOHHaImIO 10, a moToM mepeiiTu k 00, TO COCTOSIHME BBIXOA Oyzmet apyrmM - Q=0, HECMOTpS Ha OJMHAKOBBIE
KOMOHHAIMK CHUTHAJIOB Ha BXOZaX. Takum 06pa3oM, TIpH OHOM ¥ TOM e BXOTHOM Habope 00 BEIXOJ TPHITEPA MOXKET
HAXOMIUTBCA B Pa3HBIX COCTOSHUAX. VCIIOBHS IIEPEXO/I0B TPUITEPOB U3 OJHOTO COCTOAHHS B APYTo€ (aIrOPHTM paboTsl)
MO’HO OIMCAaTh TaONMYHBIM, aHATUTUIECKUM WK rpadHaeckuM crioco6amu. TabImdHoe onucanme paborsl RS-Tpurrepa
(puc. 14.1) npencrasieHo B Tabiune 14.1 (Tabmuua nepexonoB) U Tabmuue 14.2 (tabmuia GpyHKIuiA BO36Y K ICHIS).
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Tabmuna 14.1

R S Qt+1
0 0 Qt

0 1 1

1 0 0

1 1 -

Tabnuma 14.2

ot Qt+1 R S
0 0 X 0
0 1 0 1
1 0 1 0
1 1 0 X

B Tabnuiax MCIONB30BaHE CIEAYIONIHE 0603HAYECHUS: Qt - npemectByromee cocrosHue Bexoa2; Qt+1 - HOBOE cocTOsHHE,
YCTaHaBNHBAIOWIEECH TI0CHIE Iepexona (Bosmoxuo Qt+1= Qt); x - 6e3pasmnuHoe 3HAYeHHe curHana: 0 Wi 1; — - HeonpeneneHHoe
COCTOSHHE. AHAIUTHYECKOE OMHUCAHNE (XaPaKTEPHCTHYECKOE YPaBHEHHE) MOXKHO IIOIYYMTh U3 Tabmur 14.1,

14.2 mo mpaBwiaM anreGphl JIOTHKH:

{J

i !

=RSvRQ, =R[EvQ,)

Pa6ora JK-Tpurrepa onucsBAETCS XapaKTePHCTHIECKAM YDaBHEHHEM:




OnvH U3 BapHaHTOB (GYHKITHOHANBHOMN CXeMBI JK-Tpurrepa co Bxoxamu ycTaHOBKH JTOrHYecKmM HyJIEM H €T0 YCIOBHOE
rpagugeckoe o6o3nayenue (YI'O) TIpUBENCHBI Ha puc. 14.4a,6. BpeMeHHbIe TMarpaMMEI ero paboTs! mpr R=S=1
[IpUBEAEHE] Ha puc. 14.5.
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ITonoGuo RS-Tpurrepy, m3MeHeHUe COCTOSHUE JK-Tpurrepa MoxHO M306pasuTh rpagom nepexoznos (puc, 14.6). Bxommbie
CHTHAJIBI, KOTOPBIC MOTYT IPHHHMATH JTIOOBIE 3HAYCHUS (xax O, Tak m 1), 0603HAYeHE! Kak X, a mo3unua 0603HaYEHHS
COOTBETCTBYET NoCnen0BaTeNbHOCTH J, K. DTOT prCyHOK He momxen BBOJIUTH B 320y neHue : ecim X=1,T0 npu JK=11 cxema
OyZeT NepexonuTh U3 COCTOSHUS Q=0 B cocrostrre Q=1. Ho M3 3TOr0 COCTOSHMS CXeMa MOJDKHA BO3BPAaTUTECS B Q=0 U T. 1.
Stor rpad omuckiBaeT paGoty aBTOreHepaTopa. B nanHOM ciyuae Bce u3MeHeHWs BBIXOMA MIPOUCXOIAT TOJNBKO B MOMEHT
OTPHIATENBLHOrO Népenaa TakToBoro cursana C. JledcTBUTeNbHO, eci J=K=1, T0 ¢ KaIbIM HOBBIM TAKTOBEIM HMITyJIECOM
BBIXOJ OyNET H3MEHSTh CBOE 3HAYCHHUE Ha HPOTHBOIIONIOXHOE U TPUITEp OY/ET BBIIONHATE GYHKIMIO AETUTENS YaCTOTE Ha 2,
a He aproreneparopa. 3. D-tpurrep. D-tpurrep nmeer oqun uHpOpManoHHEIH Bxox D (data - nauuele). Madopmamys co Bxona
D sanocurcs B Tpurrep mo TIOJIOXHUTEIbHOMY Iepellafy MMITyJbCa Ha cueTHOM Bxome C u COXpaHJETCsA [0 CIEMYIOLIEro
TIOTIOXUTEIBHOTO NEpeNaja Ha CYETHOM BXOJIE TPHITEpA.

DyHKIMOHANBHAS cXeMa D-tpurrepa moxer GbITh ToJTygeHa u3 cxeme! JK-tpurrepa (puc.14.5d) mytem moaxmodenis Bxoma K
Ko Bxoly J uepes mHBepTOop: D=J=K. 4. T-tpurrep (cuernelif Tpurrep) Ha ocrose JK-tpurrepos u D-Tpurrepos moxmo
HOCTPOUTH CXEMEl, OCYINECTBILTIOIIME TaK HAa3BIBAEMBIH CUETHBIH pexuM. Takue cxeMbl HaspiBalOT T-TpHITepamy W
CUCTHBIMHU TPUITEPAMH, CBSA3BIBAS C 3THM CIIOCO0 X $yHxumOEMpoBanys. Ha pc. 14.9 NIPE/ICTABIICHBI CXEMBI
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opranusauuu T-Tpurrepa ma ocaose JK u D-tpurrepos. CueTHplit pexim AUIIOCTPUPYETCA BPEMEHHBIMH IHaTPaMMaMH PIC.
14.10. B JK-Tpurrepe co Bxomamu YCTAQHOBKH JIOTHIECKIM HYJIEM CYUETHBIN PEXUM peann3yeTcs ImyTeM NMOoJaYd KOHCTAHT
J=K=1 u R=S=1 u BxomHoro curmama T Ha Bxon C. B cooTBercTBMM ¢ TaGnuieit (YHKIMOHMPOBAHUA TIPH KaXIOM
OTPHIATEIEHOM IePenane BXOIHOIo curHana T COCTOSHIE TPHITCPA U3MEHAET CBOE 3HAYEHHE Ha MPOTHBOIIONOXKHOE. B D-
TPUITEPE CUETHBIN PEXXUM PEATU3YETCA IPU MOMOLIH obpatHoi cBs3H (Ha BXox D monaercs cHrHan ¢ HMHBEPCHOTO BBHIXOJQ).
Taxum obpaszom, Bcerma CYIICCTBYET HEPaBEHCTBO CHMTHama Ha BXome D M curHama Ha Berxone Q: ecmu Q=1, D=0.
CilenoBaTenbHO, IpU KaXIOM MOJOKHTEIEHOM LE€peliazie CUrHaga Ha CYeTHOM BXone C, B COOTBETCTBHU C NIPUHLIUATIOM
IeiicTBus D-Tpurrepa cocTosHME BEIXOTA Oy HeT u3MeHATHCS Ha MPOTHBOIONOXKHOE. Takum 00pa3oM, Ha KaXKIbI€ [BA BXOHEIX
TaKTOBBIX UMIynbca T-Tpurrep $opmupyeT omuu TICPHOZ BEIXOXHOTO curHana Q. Cien0BaTeIbHO, TPUITED OCYIIECTRISET
JleneHue 4acToTsl fT Ha ero Bxone Ha 2:



I/I3yquHe pa60Tr>1 CYMMAaTOpOB Pa3JIMYHEIX TUIIOB

OnHopaspsmbiéi cymmatop. PaccMoTpum cxemy PabOTEI CyMMaTOpa, pe3y/IbTaThl 3aHeceM B TaOIIHAILy.

Ha cxeme ucnions3oBansl ciemnyromue 0Go3nadenus: Bl (Bx01 1) — mepBEIii onepann (craraemoe); B2 (Bxon 2) —
BTOPO¥ OTIepaH/| ONepaluH coxeHus; I[Ti — npuszak nepeHoca 1 u3 npenpiaymero paspsina; [1i+1 — npmsHak,
YKa3bIBAKOIIMH, OYIET 1 OCYIIECTBIICH [IEPEHOC B CIIELyFOLIHI Paspsz IIOCIE BHINOTHEHUS OTIEPAlliH CIIOKEHHS.

88,11

mason

Bxonl | Bxom2 [ Tlepenocl |Ileperoc? || Boxon
0 0 0 0 0
0 0 1 0 1 |
0 1 0 0 1 |
1 0 0 0 1
1 1 0 1 0
T | 0 1 1 0
0 | 1 1 1 | 0
1 | 1 1 1 |1 |

W3syuenune nemu¢ppatopoB U IPUHLMIG HX paboTEI

Hemmdparop (mexonep) — K1V, caysxamee wis npeo6pa3oBaHMs KO YHCIA HA BXOJE B CUTHAT Ha OTIPE/IETIEHHOM BBLIXOJIE.

Ecin mpu n BXonax nemudparop umeer m=2n BBIXOZIOB, TO OH HA3bIBACTCS IIOJIHBIM, €CJIA MEHBIIIE — HEIO JTHBIM.

CocrostHpe KaXI0ro BEIXO/Ia ONpeeseTcs TIePEKIOYATENbHBIMU (yHKUHMSIMH, IPEICTABIEHHBIME B TIOCIEIHEM CTONOIIE

Ta01.2. CxeMa MOXeT GBITh peany3oBana Ha § TPEXBXOMOBRIX M. B MHTErpaTHOM HCIIONHEHNH BBIILYCKAIOTCS pasnu4HbIe

CTPYKTYpBI ACIIH(PATOPOB, B KOTOPEIX HCHONB3YIOTCA 2, 3, 4 BXoma. B oxHOM KOpITyCe MOXET OBITh HECKOIBKO IEKOIEPOB.
Tabnvma ucTHHHOCTH

X3 || X2 Xl J|lY7 IIYs ||Ys Y4 | Y3 Y2 Y1 Y0 |[Hepexmouarensusie byukimu
0 o of 1 1] 1 1] 1 1| 1 0 Y0=X3X2X]
o o 1] 1 1] 1 1] 1 1] o 1 Y1=X3X2X]
Y2=X3X2X1
0 1 0 1 1 1 1 1 0 1 1 _ _
Y3=X3 X2X1
0 1 1 1 1 1 1 0 1 1 1




Y4=X3X2X]

Y5=X3X2X]

1 0 1 1 1 0 1 1 1 1 ]| _ _
Y6 = X3 X2X1
1 1 0 1 0 1 1 1 1 1 1 Y7=X3 X2X]

Bxurounts nepconansHeIit KOMIIbIOTED. 3arpy3uTh IporpaMMHsIif maket Electronics Workbench. 11 3T0T0 Ha AUCKe
OTKpoiiTe aiin C\EWB512\Wewb 32.exe, TIpH 3TOM Ha SKpaHe MOSABUTCA OKHO IPOTrPaMMEL. 3aTeM MPH MOMOIIM KOMaHIbI
OTKpBITh, pacmonokeHHOM! B Merro daiin [MeTommueckie PYKOBOZICTBA], 3arpy3uts cxemy mmdparopa. [ Uccie 0BaHus
PabOTbI CXEMBI €6 HEOOXOIUMO BKITFOUUTS, [UEJIKHYB MBIUIBIO 1 pa3 110 NepeKITouaTelo, PACION0KEHHOMY B IIPaBOM
BepxHeM yriy (1- Bki., 0 — Beiki.). [TogaBaTs Ha BXOMEI mudparopa (mudpst 0-9) CHrHAIL B COOTBETCTBHH C Tabnumein.
Pesynbrater Y1...Y8 3anecTu B TabmmIy.

KonTponsHEIe BopOCH!

1. Yem ommgaercs pabora RS-Tpurrepa ¢ npsaMeMu Bxomamu ot paboter RS-Tpurrepa ¢ nHBEpCHEIME BXOMaMHU?

1. Tloyemy xomGuHauus curranos 11 Ha Bxogax RS-tpurrepa naseiBaetcs «3anpemennoin?

1. B uéMm ommaue TaGnmIm mepexonos TPUITEPA OT TAONMULBI GYHKIHI BO36YKASHNS?

1. Kax cBOICTBO 3am0MuHaHMs OTpaxaeTcs B XapaKTEPUCTHIECKHX YPABHEHUAX TPHITEPOR?

1. B 4éM npuRIUNHansHOe oTIHUKE PaboThI CHHXPOHHBIX TPUITEPOB OT ACHHXPOHHBIX?

1. KakoBa MpHOPHTETHOCT: MH(OPMALHOHHBIX 1 YCTaHOBOYHBIX BXOJIOB B CHHXPOHHbIX TPHITEPax?

1. Yro Takoe nemudpaTop U WA Y4Ero OH HCIO JIB3yeTcs?

1. Kak cunTesuposats cxemy IemudparTopa B pasiddHble Gasuckl.

1.  OnHopaspsaaHkIit CyMMatop Ha 2 Bxoja. Tabnuna HCTHHHOCTH.

1. OnHopaspsmHbI Cymmarop Ha 3 Bxoga. TaGauLa HCTHHHOCTH.

1. Cymmarop nocnenosarensHoro neicraus. Ipuaimn paGoTeL.



Paspabomxka nozuueckux cxem.
Kpatkas Teopus.
AJNrOpUTM MOCTPOEHHUE TOTHIECKHIX CXEM.
1. Onpenenuts ymcno normyeckmx [IEPEMEHHBIX.
2. OnpenenuTs KOIMYECTBO GA30BBIX TOIHUECKIX onepauuii ¥ uX NOpsIoK.
3. H300pasuth s Kaxmoit TormaecKoi ON€paly COOTBETCTBYFOIIHIA i1 BEHTHIIb.
4. CoeMHUTH BEHTHIH B OPSAKE BBITONHEHHS JIOTHIECKIX OIeparLyii.
Ipumep 1.
CocraButs n0rmueckyo CXeMy IUlsl JIOTUYECKOro BhlpaxkeHus: F=A vB & A.
Hee nepemenurie — A u B.
ABe norugeckue onepamuu: 1-&, 2-v.
Crpoum cxemy:

A > &
B '“ "1
"
T
Ipumep 2.

Ioctpotite normgeckyio cxemy, COOTBETCTBYIOIIYIO JIOTHYECKOMY BbIpakeHmio F=A&Bv (BVA). BEHCIHTS 3HAYeHHS
BhIpakeHus1 Wit A=1,B=0.

IlepemennbIx nBe: A u B;

Jloruaeckux onepanuit tpu: & u nse v; A&Bv (Bv A).

CXeMy CTpOMM ClleBa HAIPABO B COOTBETCTBHH C TOPSIKOM JIOTHIECKUX OIEpaLIyif:

] === & 0
0 1
0 —* 0
1 1 1
o0
0

Beraucmum 3Hagenue Brpaxenns: F=1&0v (Ov1)=0

3aJaHus IS CaMOCTOSTENBHOTO BBITIOTHEH A,

3aoanue 1.

IocTpoiire normyeckue CXEMBI, COOTBETCTBYIOLIHE JIOTHIECKIAM BEIPAKESHUSM U HaWUTe 3HAYEHUS JTOTHIECKIX BBIpQ)KEHMIA:
F=AvB& C, ecnu A =1, B=1, C=1. €))

F=—~(AvB&C),ecu A =0, B=1, C=1. (1)

3adanue 2.

CocTtaButs J0rmyeckue BBIPQ)XXEHHA 110 JIOTUIECKUM CXEMAM:

A &
T Ul

C 5

3adanue 3




I1ocTpouTS JorHIecKHe CXEMBI IO hopMyIam:
e F=AvB&C, ecu A =1, B=0, C=1;
e F=(AvB)&(CvB), ecmu A=0, B=1, C=0;
e F=(A&B&C), eciu A=0, B=0, C=1.

3aoanue 4

CoCTaBHTh JIOTUUECKHE BBIPaXXEHU I10 CXeEMaM:

&Y )] B
B ¥ ¢
C P> A




